PYRI DYL- AM NE FUSED AZADECALI N MODULATORS CROSS- REFERENCES TO RELATED

APPLI CATI ONS [ 0001] This application clains priority to U S. Provisional
Appl i cat iwo 2bie/02602377, 558, filed August 27, 2010, whi circiraiseonaonqos ated in
its/their entirety herein for all purposes. BACKGROUND OF THE | NVENTI ON
[0002] In nost species, including man, the physiol ogical

gl ucocorticosteroid is cortisol (hydrocortisone). d ucocorticosteroids are
secreted in response to ACTH (corticotropin), which shows both circadi an

rhythm vari ati I [ i f rtisol

| evels are r eslggmivﬁ%t\{ﬁlitlwﬁmgg? aél)%) %@%@gmﬁm&m&ﬁgu cal
stresses, including trauma, surgery, exercise, anxiety and depression.
Cortisol is a glucocorticosteroid and acts by binding to an intracellul ar,
gl ucocorticoi d recem@rOS$-BRNEERENOBS TAORBLATEI APPLICABERWS Or s are present
intw fornms: a |igand-binding GR-al pha of 777 am no acids; and a GRbeta

i sof or miARPHh ThisieerlisaEonolagas posity e Het-apvigen A rpdicatson Np ld3 Thede

i ncl ude | i hndi [ et als g : ' ' d, is
const i tutillg\glzéc\ld&g?%?a |1z®r¥éjzélx‘%|gc rlllq? %O Sé%%%l&sztggﬁieg&t% akﬁesréclgif%ﬁg%dé? %Ei nactive.
The gl ucocorticoid receptor, OR is also known as the glucocorticoid
receptor Il, or GRIl. [0003] The biologic effects of cortisol, including
those caused by hyper cortiggQtearRyuRBOPeHPAW BlethRt the OR level using
receptor nodul ators, such as agonists, partial agonists and antagoni sts.
Sever al [@002]er brmostispsses irstudigemts, the physidlegitd ghicoctrtichserpliyisicottiogi ¢

effects of .OR-agoni st. bi nding. These antagpnists inclu conposi ti.ans

whi ch. SR o CEROCHIBERePE b B iy O o N BT A uel y

bi nd to w¥RidhQhowebdtd dtr€adidierhiRm MeatDHGERd KRO¥RLST ARbABE RS Sthess Bhd &Il St one,
has been found to be an effective anti-glucocorticoid agent in humans

( Ber t agrfeortis@ldayels are @spansiBhwobin mislutes (Memaby pBgri@b pnd paychplpisaloiiesdsbnds t o
the GR w hi affinity, with a dissoci.ation const.ant. (Kd) of .10-9 .
(CadepontgBis i " Meirf: it Baiaant'oBhisSlor AR ais  SnRineidells o
psychi at4ndactd Hyrsisdiag thay irthedhldrogncodotidoad fecepior @Bedn hewebkicedoréayid i sol
(Krishnan (1992) Prog.. Neuro-Psychophannacol. & Biol. Psychiat. 16:913-
920). Foiccaueispreressahin nopEas adigapeibindingmR-dlakp ofe ' eiiam 8¢ids apg a GR-
treat me } . » f i Qi i .

ant agont s CUER O ekt o0t ol p5 s 38 StorP BB Blrgfigletd
Repr oductinhding dpohaine GR-b&a 3)nablerto el lsgandyis cangativeht lovalided deheamsicos

secondary t.o Cushing's Syndro hyper adr enocorticisn) was responsive to a
i gh dostd iR TpAeRsbygh e-g‘ibé ERPOLGRISHIE SGOPIOECR ' alSp KEPBRES I eran
(1985)1 %&&Oﬁ%gpf&gﬁbrlll\@t@bﬂ. 61: 536) . Anot her study which used

m fepristone to treat Cushing's syndrome found that it inproved the

patients; ndiitions, .i ncl udi t hei.r ychiatric atus (Chrousos,

75" Sga 10piS by BLlei AEh Reb bR b e bR b i R Be
Fertilitimo&anict @t the Rire v RS ceovmI@ilktofsl 9&R)as aSait Q! padAAEInichs iafd
obstetrics and Gynecol . 39:506-510). [0005] Psychosis has al so been

associ at @daganishs. xeymiahdiferany slaswre! pgatsyn apleggblockdle physiotegie pifeats ¢f

30: 223- 224; 4 . 16; - YT AN Feole used
o treat R IREbbAE e aplaedREsindRad oonfihlons M PR M BOR RSN,

One st udihe abiditedf drhadonst teedfadctivelly bidil @hind/es actdfatatht €R.i Shoneh(k4OGt@ER 800 ngy
per day) was useful in rapidly reversing acute psychosis in patients with

severfe cUdrgmEtsyreR sincdias begn fmdiabe angestye fra-ddecospitisoidegedtinon of
ACTH ; % : : 43 Vi
der Lol v THBIRERRaRTI AR, ERf Lidbeihol Il Bhosh IMEBiaiipdab didtm Yan

[ 0006] Awith dighnaffinity, ovitlps fisttesitioneondtive (Ksyahotr’iM (Eadqponé (1995) Anhi. iResses,
such asb@syc&gwﬁg maj or depression, has recently been discovered

(Schat z FG ¥ , United States Patent No. 6,150,349). The treatnent

i ncludes adm ni stration of an anount of a glucocorticoid receptor

ant agoni H004f f eti¢niewith semre fororsatf @sydheatps ybtessss baveThren peyrshiodiaze mayeasddso be

associ ated W t.h ps otjc ' epressi Al zhei mer' s_Di sgase cai ne
2dd ct | off el Sbe S BE ST a0, P eR FE P B ronaiare) BRI SirLiErTE and
saf er trea)mpgt ef@iplé, sbRRIRPRsRAInE ORI RN Be ASPOSI VL 18 Greddnidhtd WBich block

gl ucocorticoid receptors, including psychotic najor depression. The present
i nvent i othefelifieet aficortisnb g&bpadmurisienngieBantagBrisER VEUMRRYL 395) TranNVENTI ON
[0008] In a first enbodi nent, the present invention provides a conpound
havi ng the formula: NR2R3) 1




(1) WO 2012/027702PCT/ US2011/ 049408 In Fomula |, LI can be a bond,
-C(0)0-00_6 alkylene, C1 6 alkylene or C1 6 heteroal kyl ene. Rl of Formula
| can be \IWQdDD!@BWOZCl 6 alkyl, C1 6 haloalkyl, Cl..6 hePermr;sleyJo494@ 8

cycl oal C ryl, het er Ric- 1d, K and
CLe O W B R HE PR R p DT s SR o) o
groups areshafly Symakdrive mypéﬁauﬁeub@ﬁlnaifsmwaywsp@ﬁme t@hhﬁig}adldéylup ﬂayldoowg and C
1 6 al koxy. Each RI' independently can be dro al kyl , C1.

hal oal kyier dey, o (Heprtperaristynifepastoge ey iemsal(k 5)5 &n @adwmé Metégcﬂleﬁ@yl

C3..8 he
al kyI ar y'%\%tﬁ%%lsg‘!}wﬂﬁﬂl g?e &%Mﬁ T}E{ %}:(%gs%r ?écsg'%ﬁj ﬁ%“ fPu t%gf it gh %%Ved
i ndependﬁaphtyamﬁmﬂﬁudmdrm@ﬁmg thdir ﬁsﬁhiﬁyﬂic stéibs ﬁi}heﬁﬁ)l’sq@ IOSB| 284;3n Baulieu,

cycl oal ky| 8 heterocycl oal k or heteroa Al ternatively, R c
and Rid e@aﬁ%@ﬂ@l&fﬁﬁ?%ﬁfﬂ@l@f%@%ﬁaeé%m@tféﬁrewﬁwaiﬁ lema Pregs i 1 to 3

het er oat gy%z y t lghy substituted with 1
to 3 grog%% Zgﬁdf} 2{n}g)‘?g InyO i/tal?lggen(%G&%Q%lg@k%/({anﬁh?fdroxy or C1.6

al koxy. J.is, a.het ero rin aving from5 to 6 rs and
from Y (088, 2piRbdio s hchtn atnopRiar Sumging: Smispmeftardi i1 a1 Her. one
het er Oatps'}khz%zr%oé@@@z@f Seﬁ% (<'11 g%n ar ﬁ/[eklnﬁ’@@@l‘i‘@%)t 'leébffifdhg%'as b&%_n’ée@{d(y'

C2_6 al kenyl, C2 al kynyl hal oal kyl het er oal kyl ,
cycl oal ktyftat aqge pWCh@trdeetyddaoedsleytqndaWb (blshimgtseymkpyﬂe Qng sﬁmiyrshbwed thar4

o oo o R ni R S eriiafe Koo oo adoe Y L i B €Y it oy

C3_8 het@mcpsghmishﬁ Ipati@fty lvitB seigs @ﬁgaﬁg/s nddbingdnatd aeénal %c@f%ﬂm@%cfb@fébl ned
with R3 or RA'to forma C3.8 heterocycl oa 58/89ha\“n from1l to

het er oat GaistienehACTdEFemdeng Fanery (\mgler Eel bptno nnyMgdblslﬁ H}s ¥anwi th 1
to 3 R2 Cl.6
I Ci e TR s Tt S

nltro C3. 8 cycl oal kyl 8 het erocycl oal kyI aryl or heteroary vl
Subscri p%gﬂg]of Afgratme for H%C@Stﬁorihe Esyehot F@S%?WH?@EM pgsss. sush aﬁ@SWG%gen

Q?Lgﬁi{]jmﬁgﬁ%’l’ iskyny%zx&s §1§ %%Féaz@éﬂézﬁer%% oal eals%éggag%éﬁ‘oal kyl ,

C3-8 het@t ﬁt%ﬂ)oalhkydeammyincludﬁs hrhnmnsdlatlyﬂl of &aarhowft oR5glqcoR5a201dmci:eBEm3

i ndependent | dro Cl.6 |, Cl het er 0g

eyl oal kTaeohst SR EERSRRUE pIPoTY. B Tt POugy SSeBF B itund o
Formul a pdsycMéiRMEEr 8HredhOABMeinfd#RElitdabe fnd Scline Aot ovi ded in the

pr esent |nvent| on are salts and isomers of conpounds of Formula |. [0009]

In anoth E)O'?]nb?g netre e>£1£}g rea%%%ed #)nvﬁnore Qﬂ’e& \é!ng gasfe trg rt]r%ren‘[ or anesses
conposi ti incr a> R Srrpoun present I'hvent I onan

phar mac eddi dbﬁﬂitﬁénﬁ@s%@cﬂht@b lnetherke kRiceddrticoilVEcePtb2Y, Q&?JW&&M%MM%

[ 0010] In another_enbodi nent, the present jnvention provides a method of
nodul at .qif@reéswuéféeaquwédmnﬂeeéﬂﬁﬁﬁ thespandtherdieesinc| udi ng admi nistering to
a subject in need thereof, a therapeutically effective anount of a conpound
of the present invention. [0011] In another enbodinment, the present

i nvention provides a nethod of tr ' ' r condi tion through
nodul ating a gl ucocorti CH%ORdEgéiMkag(ﬂﬁT%ﬁﬁ%\gﬁNﬁgéﬁd. ng adm nistering to
a_subj eciod®) NP tNEemolimc: &ﬁ@ﬁ@%@idveﬁdlérypl%m%gswﬁp&mw&tm%fm@ conpound
of the present invention. [0 I n anot her ‘enbodi nent, the present

i nventi oﬁ@rrpnbw des a net hod of treatl ng a di sorder or condl tion through

ant agoni zi ng a glucocorticoid receptor, the nethod including adm nistering

to a subject in need thereof, a therapeutl cally effective anount of a
conmpound of the present |nvent|F8)nL1 BRDBI; DESCRI PTI ON OF THE DRAW NGS
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q
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[0013] Figure 1 shows nethods of nmaking conpounds of the present invention.
[0014] Figure 2 shows alternative nethods of naking conpounds of the
present iwoentzmno2[ 0015] Figure 3 shows alternative netrhods2afi/onsks ng

conmpoun f th resent .i nve ur S Iter |ve

met hodsq{:hPO Hﬁﬁ]laﬁgﬁl %HSD O{B(pﬁg (Efréeagléyﬁ% h\% ]%?' %He %?L%terlefi 6865 shows
al t er natg v FoRhiRd$aRbe H‘y?‘cﬂ(rbggz CQROYNAS, 6Qi°aldal1@l mlesqemroamyflee; } &ftlod180.18]
Figure 6 shows alternative nethods of EI ng corrpounds of, the present

i nventi &#:s @ETNYEE@@ES(RI irereronryEF ORHi: NRNVRNTanaNC(O R R & WPG@EQPC The

T T

exci pi erhtyalrogafieclcémmoyaumdﬁ‘soxyc ard'@, GtHllecS@ntEach‘RémndQﬁbndéI&lth&ﬁfba|hyﬂﬂfgen,
nodul ating a >8| ucocorticoid receptor and for treating a disorder or

condi t i dn-stABughs hrbeprlitds ¢ nghderoalkylaGonrysloriky. G @?él‘é‘/g@?ﬂwa@(ﬂecept or.

Def t t h i ti |

SRR e et TR

2012/ 02 GO2GThS201 Emmr@mm]d iereadsiiyshi badpdroger@hs alye speci fi ed
|ttenf omleft to ri they

by th t | f |
eéual f;r%c P Eﬁnﬁes 29?1@34 (Pysol'iﬁf‘géﬁ‘?ﬁl Wasgh Pf ?ﬁogryg hé’itemﬂ%gy’r%sult

from wr 'atnurigd EJ}PbééJn%iﬁéHt% fonQ | g%@feréc?clloﬁlfkgfl haﬁ-'mgg from%%% hdt&o ROkt wadent
to -OCH2-. [0022] used herein, térm refers to a straight or

branc hedndmndmmlb'é*ﬂ O at S,m]dtqpcondm scublstlthwdlvngi 1 tvea gmmpmabelnm:imtmﬂat ons
di cat F |.e t ed
ot by, TEERERR: GrofpTt PR or Clndlbpr et = ¢ BerspBh Rk ek i 9 6

sec- but Wng rhehbeﬂg ubY bronft & 3 hQGRBonATals e@epefdemw Nt O&orisekvReredt kbape”
refers to elther strai %@t cha n or, branched al k¥l ene of 1 to 7 carbon

atoms, ione heErQﬁt%II%Nt ol pf)EaarbbR argdidependsotly vérozeleéhb@%yat%malk%}

I? g—lg;](i lé«‘%léfgnlﬁlﬁ(sm% n%,el(é hf?e?%%ﬁ%no?g Cl(%l%ﬁ %%ﬁle&&g%)ﬁﬁae & El:gt;or esents

strai ghthecéiraarm ankBolanR IQR4 darl e myde@g’dnph\alag@m‘s:] - 8lkgl, C3.c aRdehyll €ngalkeinyly| ene,

propyl ene or butylene chain, or the nethyl ene, ethylene, propylene or

but yi ene- erhloplnbriorctibeth Cus g@ioglyog,_(‘@gig}ek%lkx lores @icksiylnet hyl ) or

d' subst i Utkfé(gerQﬂ' %amaam Rhefbrdhof SterfARBMRALLIR Bired FrRRFYIR! ¢
prefera yrret , thetota er o on atons being up to an

i ncl udi ngrid a @zéletn’rocszlcldalkyi ha\nmgframtl i 3 heta:ppm)mﬂ aa‘cleutdhpﬂndam:’.y NgDe)r(Sar bon

of the al er an be dival e pch as | wherein n =

o5 " Thang P eHE Gra e b § Reods MHue Sk B BB URR i at oms.

[ 0024]  Ag/dusied, @P)éﬁkﬂ hi1berl €1 ghallaeﬂk?r 9&@1&&49 C d&n%%t@é ARodkkYY, nitFQUP

having from7l het er 0at ons such i onal het er oat ons
can al sccypeo, lﬁ;se;fQleloalkﬁb |Q1d|hn@r00bfg]t0a}kai arylior het@raaey]. Bubsaript siof Bevanuba I e

heteroato be 0 d|z uch but 1 b to, -5(0)- and

S0 20 e R A RN i Aol MRer SR Gt her s

al kyl - anispegNRIBREP ki, ihis aligl, €008k Asszueﬂ@ngnecelénaloam@l 108 Meteroalkyl,
heteroalkylene refers to a heteroalz grou as deghnegﬁabove | i nki ng

ot enotC sy Bt Grutecy T o RS e ot hE R SRLRES | Lyl ane
can be |4 Rhgdal iy AR AL oLl Er el Ao, SLydmcet er oal kyl ene,

[ 0026] rein, e a straight chain
or br anc(hﬁgihéwdémc&ﬂhomrplf o2héterobryt.aFbothe abmpsyndeffiongubt], asR* éne doubl e
bond. Exarrpl es of al kenyl oups .i nclude, but_ are_ not Ilmted to, %n yl,

pr openy| hydregssr 3ib @ﬁpﬁnlsautfglﬁa}Provpdfébafwsenbmvamwﬁ salfseand dsppners P

hexadi ey ol SRR 02PCT/ US2011/ 049408

[0009] In another embodiment, the present invention provides a pharmaceutical
composition, including a compound of the present invention and a pharmaceutically

acceptable excipient.



[0027] As used herein, the term"alkynyl" refers to either a straight chain
or branched hydrocarbon of 2 to 6 carbon atons, having at |east one triple
bond. Exawpl2er/mf7oal kynyl groups i ncl ude, but are not | iportusdot®49408

Sret oantfbtorP T PRy Shuodinell e PRty R Vit R Sttmettaf ol Ping a1 ¢

fused b'gW&Jcbﬁlc@fd @édp@ﬁeﬂleﬂx%tﬂéd/ﬁlblu@mgl alagn@seﬁn@td/a aMcRimhded theresn 8 to 12
ring atoms, or the nunmber of atoms indicated. For exanple C3_8 cycloalky

i ncl udesherppewisalbpsiiectivg emebuitafia, compenphehihy preseyidneméay . cycl oheptyl, and
cycl ooctyl. Cycloal kyl also includes norbornyl and adanantyl. [ 0029] As
used her[e0nl] thenbeersmbédihengekoproghkinlventiomthrovidtes meshotiof trestéfger to a
ring systenthavrn from3 ring nenbers to about 20 ring nenpbers and froml

to aboutdisprétos rcelactlts%ﬂs@rtgh raedwme gglgcasortiegid wrenipn éhe Hehet 5@9)@

i ncl ude nyl ,

nmor phol %ﬁgﬁH&§P§%ﬂ9£ y%hh?€$$gh?%§¢5%ﬂ¥ﬂ%§é§ﬂ@g¥ec1$§%£&ggzo I ny 6HHE

pyr azol idfitinypresqny irveotiomy| , pi perazi nyl, piperidinyl, indolinyl,

qui nuclidinyl and 1, 4- dioxa 8-aza- spiro[4 5] dec-8-yl. [0030] As used
herein, [phet efnrﬁnoﬁlek%}ﬂomh%hﬁ"ﬂ% ﬁr@se%t ﬁl)(/lentm 3&0%‘8& ;!tHfé-tﬂéﬁ'o@'E‘feé’r‘irlgtﬁ‘et1 oxygen

atont for exanple, met hoxy, ethoxy, etc. As used herein he terns
"hal o" ahsdrtherlomgemdmorbshrw@rmmfgwemr@a ggccpra)rttcom reacmmh&re setbsd inclislimg rrean

unl ess ot herw se tat ori br di ne at

00327 AdREslRe PR h o bestFherhsh o D BB i am i oB8 e s

above mhﬁﬁﬁgﬁgﬁﬁiﬁﬁ@ﬁﬁ&LOf the hydrogen atons are substituted with halogen

atons. Hal ogen (hal o) preferably represents chloro or fluoro, but may al so

be brono or iodo. For exanple, haloal kyl includes trifluoromnethyl,

fluoronethyl, etc. The term "perfluoro” defines a conpound or radical which
has at |east two avaiIa@R&EFﬂﬂﬁﬁg@ﬂﬂT@BhSFﬁEﬂlBR}MNH%GSIuorine. For

exanpl e, perfluoronmethane refers to 1,1,1-trifluyorometh and

per f | uorlaﬁb’tlhomureiéh%w wethods of making GompawdIo% el{retﬁteé Velihsed her ei n,

the term"aryl" refers to a nonocyclic or fused bicyclic, tricyclic or

gr eat er , [08t4naFigure 2 shows sleniHtyve aortb@lsrif mpkéng @niundnef thaptesent at@mson. For

exanpl e, aryl nmay be phenyl, benzyl, naphthyl, or phenanthrenyl, preferably

phenyl . [o61¥l eF%ur&S@H&w@al@ErHa%iv%@ﬁetﬁ&ﬁ'&%ak@%‘ dorgsbub i O B8 pREMt iFBHBn. Ar Yl
groups can be nDno- di- or tri- substrtuted by one, two or three radi cal s

sel ecte | ko X hal o en 0, . am.no
2 no- ol O™, et Bty ison AL s BB P oS Y82 kR ERsnion,
2012/027702PCT/U82011/049408 [0034] As used herern the term"heteroaryl”
refers tl§0kInoRigaye piskowy alfuaastyemeledsiod ngking Gampavpnds el BprRtesent AR yegtion.
assenbly containing 5 to 16 ring atons, where from1l to 4 of the ring atons
are a heetglat Biguea6 BhdNys fitconatse rﬁﬂhocts)cémﬁkm dveheuads yf the polserdesvepyion.dyl ,

i ndol yl, indazolyl, quinoxalinyl, quinolinyl, isoquinolinyl, benzothienyl,
benzof uranyl, furanyl, pyrrolyl, thiazolyl, benzothiazolyl, oxazolyl,
i soxazolyl, triazolyl, tetrazolyl, pyrazolyl, imdazolyl, thienyl, or any

ot her radicals substi tREBAILIIS PEHSCRIPYIONAE THIE INVISNBEINt ut ed, by e. g.

al kyl , zttro 8r halogen Pyridyl represents 2-, 3- or 4-pyridyl. Thienyl
represe th|enyI Qui nol i nyl represents preferably 2-, 3- or

4- qui nol i nyl . Isoqurnolrnyl represents preferably 1-, 3- or

4-i soqui [0019]nYThe BeBED MeANY protRiRE Pyﬂﬁcﬂ}ﬂmlﬁ@ Yized @@e[d%&aﬂﬁlt &nipoahey atall y

3- benzopyranyl or 3-benzot hi opyrany respectively. Thiazolyl represents
pref er amfgmaceerwadﬁpwpa%m mclaﬁelgrpbetmaaﬁewﬂlweecepmbd%wﬂwyr Thgiazolyl is

prefera

5-tet raz(%)o?‘nﬁ]o unf%%%tg P 1-tlter aegl 151[15 lé‘?%ﬁ"rry‘t[‘?ﬂ}“gﬁ%‘% O,SCOH{C (flre?‘%té/r and

qui nol i nfpk treqamgra)dhydrdextdﬂoandnlnysh thrbﬁgh(ﬁhbdthlyﬂmg brrarﬁa?gmln)dlng 4 gttm@@mwtd
pyrazolyl, imdazolyl, thienyl, furanyl, benzothiazolyl, benzofuranyl,

i soqui nolFFRIPT: benzot hi enyl , oxazolyl, indazolyl, or any of the radicals
substituted, especially nono- or di-substituted. [0036] Substituents for
t he aryllland Defisitioas y| groups are varied and are selected from -halogen
-OR, -0C0O)R, -NRR', -SR, -R, -CN, -N®2, -CO2R, CO\IR'R' -

) &g (C)Z% NﬁQFZNH l}lﬁ%\l&tﬁ% R NR &gx)gl(n%aﬁe their 0 R R rge gth&le aéemtcal

- CH( Ph) 2andngsiobiear £(C - C4)a|koxy, and perfluoro(O C4) al kyl, in a nunber
ranging fromzero to the total nunber of open val ences on the aromatic ring
system and where R, R' and R' are indgpendently sel ected from hydrogen,
Cl-Cs al kyl and heteroalkyl, unsubstituted aryl and heteroaryl,
(unsubstituted aryl)-(Cl-C4)al kyl, and (unsubstituted

aryl)oxy (Cl CA)aIkyI [ 0037] As used herern the terns aryIaIkyI and

v o o - e . v o



[ 0040] Each of the above ternms (e.g., "alkyl," "heteroal kyl,"” "aryl" and
"heteroaryl") are neant to include both substituted and unsubstituted forns
of the indbaaﬂmn7nmdical [ 0041] Substituents for the aPKythmthaneroalkyl

radical hose oups often referred to as al kenyl ,

ot ex ol WP Hne MiEtubuhRu R IR Ret By Syl Rt

cycl oal k\@ﬁﬁ(én frém e &) ﬁ%}RCﬂﬁ@} @efﬂah? w&am}s@m&ebhem:anp 1d‘&f1@al@ﬁbs’%ﬂ1¥e’iﬁd tﬁaty of
groups selected from but not limted -OR, =0, =NR, =NOR, -NR R',
-SR , - hapwWdeesult fonRWRIIR them@(cmyﬁ"rom-r(gm)cﬂeﬁ e SO, O~ IpenIRvatent to

- 0Q(0) Nch NR'C(O)R, NR-CO)NR'R', -NR'C(0)2R, -NR-O(NR R'R"")=NR’,
-NR- C(NR ]§2—N - S(O)R -S(0) 2R, -S(O)ZNRF\’ -NR(SOZ)R -CN and - N2
in anuerranmngfromzen)to(2m41) where mis the total number of
carbon a0 |ﬁs§ﬂﬁﬂﬁ¥@ﬂﬂéamﬂnﬁa&wﬁrﬂﬁ@t%ﬂﬁﬁ@%mfﬁbemgﬁﬁhﬁﬁW@EHeﬁﬂeﬁF$y

sel ecte e | and
et or oar e TN RRERbnber it B S AR Ot Ky i s X
aryl ) oxyis @6l K¢ ddok lethyWWeety1 goropyipieutilg paftylt, hexyil nmeptdp(yh isorlmltyides-myle t han
one R grou % for exanple, each of the R groups is independently sel ected as
are eacHCROULRECR and R' groups when nore than one of these groups is
present. Vhen R and R' are attached to the sanme nitrogen atom they can be
conbi ned0023]h Ak esemi lerdgahe &irmrfiatkyldnet mfersde gitler stréight drainzor brenrdbed ed ring.
For exa .- i S meant t.o | I de ut not he Jimt to, 1-

by rof P TByEnSla B o oA e ERS Ry BhtvEhredal e T Snomsent s,
one of  sfok bdstanBe ts{}slgﬁf dha Atk uéﬂéil%lﬁg ﬁfédmtahléﬂt rddi€al bEFHImah kode?]nL wHERRts t 0

i ncl ude groups includi ng carbon atons bound to groups other than hydrogen

gr oups 5ich, 49, ﬁ@raaﬂ’kqftrablef agkylencQEBreagnts stmhalnaﬂwle@@wf 1 te 4gatbon

-C(0) 0 and th 2 rein,
e 1 or moBITS SpilhyleT SIS Py REot iy heign, S B Ao SIS e
met hods ®bpilbee iesdsic mwembh@@ubshtdtasw at JC\geu@X Qfmfe@salpfneﬂiy@rdmceut ically
acceptabl e salts are mneral_ acid (hydrochloric acid, obrom c_aci d,

phosphordigubstivged enige sppe py @@&T%Pﬁrbon degeiyCiakei-gk (la(@éqf?réblé(épﬁhylbrtbﬁl oni ¢
acid, dl tk t anmoni um
(et byt RTS8 arieh s B Cu e A, X g A O e

t he pharampesidte dat & ymgkeammoabif ¢hesakyisnacan kmohvetlem; such Aslth {GHKEH)L@HOF et i on
on suitable hatggg | acceptabl e s a can be fouﬁg in Renlngton S
Phar maceWtfE ﬂl‘fsa ﬂ? Sherap ca nisgie fheremg af%?rﬁ& ferqat atog)s. ~pa.

1985, which is incorporated herei n by reference.

2012/ 027[002ACT AlyS26ii ereinouthe Srfr00v 8Froalsy i sefdrsltie e a}kyl giiowp having 'ﬁhyrd]r tact "

refers to.,a co dt lL.exed to at |east o

conpoundiSigparp SB&E@QQQBaﬁég q@ﬁ“%ﬁﬂh%gﬁé%ﬁﬁﬁ@Q8§°&F%%q%ﬁ8ﬁ$i‘ g mater
nol ecul egot 1n9QA44D, BNEX i &OP STRShéttregiohs cah also®plbokRliald] Yucheked nbogatber to
forma ring,” the two substituents are covalently bonded together wi th the

at om or &t o1t©)tadnii(@h--t e exappleubaieioptishean igelad§ efhersdthiesthiesy, gikyl-amines
substltugeﬂﬂgﬁtH% ubstltuted aryl, a substituted or unsubstituted
heteroarf} Yituted or unsubstituted cycl oal kyl, or a substituted or
unsubstltuted het er ocyc| oal kyl ring used her the t

"corti sol0028kf ésyisepheieipathetgpth e@éﬁ%%’é‘?"tl‘? dﬁger%ﬂosaohqt"éf’@?)‘lg%io‘t% aégef[med
hydr ocor fi 3@ %H(e@ﬂ 1@:@{;&@1@%%[3%? pe {Té{&wﬁ&e@m%&gy ‘?(?thte m@{emﬁkylérg%ﬁ] As

used hereln, erm”"g recept or refers to a famly
of |ntrabehMuﬁaoﬂmemﬁmumnnoaﬂéﬁxmeEEmmeﬂ%hmha@Dah@kmert|soI receptor, which
specifically bind to cortisol and/or cortisol anal ogs (e.g. dexanethasone).
The ter mooae] UdsistS R BiMhe Wrn{FAlkdn§LARRINRNithERa §RHoRthahes biRchdPO47] As

used herein, the term "giucocorticoid receptor antagonist" refers to any
conposi thxﬂm@rbmmfp’bm@canmrcﬁoma,rhawmglaylmt @wrdolublediopdi Bhibples of alkenyl

(antagonj zes ndi n uco ortlco d rece nist, such
o corti 20D it Bort et R BaLe- SR RBbFE SR Bl BERNR.

"speci fi putgdivgACidgPbAhdx@8RAYIOr antagoni st” refers to any conposition or
conpound whi ch inhibits any bi ol ogi cal response associated with the binding

of a GRto an agonist. By "specific," we intend the drug to preferentially
bind to the GR rather than other nuclear receptors, such as
m neral ocorticoid receptor (MR) or progesterone receptor (PR). [0048] As
used herein, the telins "pharnaceutically accept abl e exci pient” and
"pharmaceutically acceptable carrier"” refer to a substance that aids the
adm ni stration of an active agent to ang absorption by a subject and can be
i ncluded in the conpositions of the present invention w thout causing a
significant adverse toxicological effect on the patient. Non-limting
exanples of phannaceutlcally acceptable ex0|p|ents i ncl ude mater thl,
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[ 0050] As used herein, the term"isoners" refers to conpounds with the sane
chem cal fornula but which are structurally distinguishable. [0051] As used
her ei n, twe 2evazriokaut omer,"” refers to one of two or nDPETASRMAY4Ias

i soners i.ch exist e i bri re rea converted from one
form t o WRBfiheR uicsgishit Al tromg olidhE Retefg YeBras it Pl SREhE et 11
need thq{y@ﬁfoaﬂfoﬁfcﬁ"?&o%Qa?oohla\/drﬂg havid@at BMRtSHE treflé Bend. rPInYledANENYP @
condition that can be treated by admnistration of a pharmaceutica

conposi tdrewpsasclpdepitiard nhekimited tonaeetylemylt prapynst anpitesyli ncl ude humans, ot her
marrmal s and ot her non-mammal i an animals. [0053] As used herein, the terns
"t her ape[o028jal hy ueddfiRedih e af@uURYClodlR e refetsQo ARamPEENST phfrtla'ilyc‘aﬁﬂhtugﬁécﬁd
functional agent or of a pharmaceutical conposition useful for treating or
anel i or dnPRRgYelic, feren bicyrlbeohridesd @obeydisring 4swblaﬂom@ml@<ﬁ@reu3ttpdé rHg

detecta % he ed by
any. sy e BOR hter of rophdll el Y oxiiblc, EpelieREH iRy AN EEH S
adequat ecyt:ta)bhfy@,aiycla»pm@leaﬁcioliditwbldgc’flollmlﬂjdl aid d}@ldob@fl QBy¢lsalkgifdlsicidciagdesa
"therapeutjcally effecti ve dose. " The dosage schedul e and anounts effective
for thi ogeynyland adamgadyk qosing regi men,” will depend upon a variety of
factors, including the stage of the dlsease or condition, the severity of

t he di se{ﬁ@lﬂ]orAsosmﬂi heirea'n,,the taemgéhﬁcmbycﬂodk}i” ehd therpeapdlieintefsr thaaltgh, t he

patient's si cal and th i.ke. cal ati n he dosage
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Con5| der}%&ér@zﬂom& @msmﬁﬁ&g IveF Slatplé, MRtk &Ky R 1n<§lﬁ@é%t but is Béﬁﬁﬁl‘té@ﬁo and
"treatnment” refers to any indicia of success | n the treatnent or

amel i or deirdwdodfurenyl, ijtghydrogeerhshvgpomhotivadiyriobdinyi, mmunyiglreldyzocblld}rettu ve

or subject.iVv t ement
oyt o R B Sl R BB BRRE Y e OB Pone b B P P hands ¢ ne
pati ent;1,8ldoMargazaspiddfs. s l@ake 8fl. degeneration or decline; making the final
poi nt of degeneration less debilitating; inproving a patient's physical or
ment al g1Pel 1" r n A based
on obj e\(l:@lb of“gga d%g%l%l’vtgggﬁatﬁe@éys@%ﬂﬁé gl&i:yp‘gltf?}]eesﬁf‘gg%l ts %?glx %ﬁym cal
exam natdtom, fomemmnﬂsym&haky,ledloeym and/or a psychl atric eval uati on.
[ 0056] As used herein, the terns "disorder” or "condition"” refer to a state
of bei ngoes1) he@'sh@ecﬁﬁe%ﬁsthé’ierﬁaspﬁélb%‘ﬁ "HalogRHPIbG EhentRRRBbLaOharP& G uler eat ed
with the gl ucocortl coid receptor nodul ators of "the present invention. WO
2012/ 02 ArotRaIHtUSRO1 1A 340D Wig0EaEd, Asfluesied, didergien brontine,togigdine atom.

"co-adm ni ster” means to adm nister nore than one active agent, such that

the dur ap037] Ohspbacheddiadhe adrmefhhRalkyDf refRtAdIkyIE degfdd abdve haRSsometdr t he
physi ol ogfl cal effect of a second active agent. [0058] As used herein, the

t er ms Fofrthp hydrggen'ipmy are syheiuigd edth hplogensieme dHalpgen Geloypraerably

substit b e s h t t F anpl e,
o ST T St e e
opt i onalthﬂusuinsathﬁluﬂmOMeﬂqm atc Imgémh@rﬂhmr deffbs arcoatpoliedsi radieel aryl ,

wherein each al kyl and/or _aryl is optionally different. |n anaother exarrpl e,
wher e a WoKBEaTE Irast Buber el dydineets sebstiastit wHineg Fonpxamme conpound i s
substit t I substi t uent
group |%eg€)1€%ﬁg @g}ege???e? ggfq é’f{%&é‘?é{@sagral g{ffﬁ]gﬁ&g‘f%& nﬁgﬂg s of the
present 1,henfluomnatlexlyi mted by principles of chem cal bonding known to
those skilled in the art. Accordingly, where a group may be substituted by
one or n@yg3of A@u@é&ﬁ&ém%e%&ﬁﬁ%‘rﬁu?&%@ 10 amoéymﬁtdrtﬁgeumcﬁé enéyedhe%&ed SO
as to conply with princi pl es of em cal bonding and to give conpounds

whi ch argeatot, arqmtraéxcemgl apsamnily abhteinargdd tr 1 Guand chrben Mnmn Fooexonlafardmeiynar y
Kill t K to b t ' t h
aueous. P s aPe g bt OpR R AR HAES mf. ShnbtRet iS00 Tin o
first engioglenmadicaltdeeved ﬁ@fhrlin dr ?6@1}5 .OArNeipd @an BOMPALNAS dranisistinked

following formula: 00 NS g N
by one, two or three radicals selected from alkyl, alkoxy, aryl, hydroxy, halogen, cyano,

amino, amino-alkyl, trifluoromethyl, alkylenedioxy and oxy-C,-Cs-alkylene.



The dashed line b is optionally a bond. Ring A can be C3_8 heterocycl oal kyl
or heteroaryl, each having from5 to 6 ring nenbers and each i ndependently
substit utwo wizr7m2t 0 4 R5 groups which can be hydrogenPC@IIS@Ol&JOkS)dbs Cl 6

het er oal I i.e cl oal k or aryl ,
cach sutSP I Ba Rl kop Rpre Rt PR RS o RS ciea G- st Bhr &' %
def i ned tfioyclicaiomahtec xhngwdsemfoly doBQEnkhg 5 fo 06 Fie aﬁ)ﬁﬁoﬁlfhéi%ﬁ‘i(ﬁn 1tbe olt) RS e

i nvention provides a conpound of Fornmula I: (I) In Formula | can be a

bond, - GONBAEH IEtapKgMesaeh NoB) o %yl aaamplechetgropat gwbaiekpyredﬁé mdzplybf

F | k | kyl ,
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Ihd K arpjflrroﬁ(loﬁﬂidabryﬂzlbedz?tmamllgll bxﬁjmﬁyltgy?*e?agkyh?zﬁhﬁt ‘gtr@ﬁyy:l p%?k%ayl I Erlyl or
et er oar r are 0O | Oha o supstituted w rogen a

hydr oxy léaéﬁgzeﬁyﬁlﬁtﬁ&rlmﬁnyggg P@flaaﬁﬁ Eﬁ%f’eﬁﬁneyla@arﬁ?{%@ %wrw&étﬁuteélb%

| kyl | 8

oy ol on K R 8, Y halokeh, R PR 21 0o PP S sty B4

Cl 6 al k%fﬂm:ryﬂ Qhatoﬁnjdatydesmts Imfeﬁabij/ Ry I3het ¢qomoyihyl. qulmrm)ﬂmﬁl rep@schtfR1c 1
d dent | Cl 6 het k

o Do erabe B ARSI R By ey ) e B ahy TN PRIy, R o

and Ri d TB&Ap ﬁﬁmr@e&&@th{@w@ @&pgcth@hermxﬂmb&&en&%ﬂa&bﬁy gl to 3

het er oat ons each I ndependent 'y S, 'and optionally substituted with 1
to 3 gr d&:ﬁsa@é)drﬁndﬁd@q@@rﬂi@md ﬂthmlabeﬁlazahylﬁsmf@ydbly hydroxy or Cl1.6

| k h 5 6 nmb d
From 1 thsARraRsl ﬁ%t?42§§/ﬁk¥s.%%5%%§ﬁ%t?a%in"B" or S, wherdin at | sast one

heteroatomis N Eac of R2 and are independently h dr ogen Cl. 6 al kyl,
C2. 6 al KAR33], Prefeablyihaigrparylos 1 mrlﬁall ok quirstinyk pyeobi.Ghiakglyl, isozamlyl,

cycl oal r I R4 can
e hydr oz hitabSk e ERYE Eiihond it shEL R Gl hize 01, R A

hal oal kmboqLﬁﬂolﬁxyhlbkmoyhlem @(alzallyhaﬂldazxwl oZhn _ﬁoflelte@adaoellda(sﬂibsuﬁ&dﬁiesmclbnﬁl kyl ,
C3..8 heterocycl oal k aryl or heteroaryl. Alternatively R2 can be

conbi ned MR- H)rﬁgs@%s %/‘&ieqo forma C3.8 heterocycloal kyl having from1l to 3
het er oat ons each i ndependently N, 0 or S, and optionally substituted with 1
to 3 R28[0@$@up§ubst@h®n5ifnr@amlméhbmmm@mlaye carded byedretgted, fra@d: 6

i tro, chaneen QRO ERE R AR RGN S oot i CEAVR W6 e ar 1
Subscr i pOGYOQNRFRY, fINIR&C'g i, NRrC® )ZIE’aCNMO)NQ@ReﬂdNﬂtC?NH?BNPF hydr ogen,
hal ogen, -0Rbal, -NRba2R5a3, - S(02)NR5a2R5a3 CN K

al keny! ,-NE CENHp NI -NHEEC Q8 H lt@jQ)Rcis(Cﬁthet%ﬁBﬂ‘W?ﬁ” h@z; @H(:th)i,oal kyl ,

 ndependehTy g eyl pried K PCTRINL rtEE iR 2Ry e 2

cycl oal kyta) nﬁaber&ﬂm@aemexy@ls ©ﬁ|t1|1’fyzir0maf1yhng eystérei #idosliert R’ FRJr afld& aegrpound
of Formul a | is. WD 2012/ 027702PCT/ US2011/ 049408 h%/dr ogen,
subcri ptmﬂeﬁ%d‘?&lﬂyﬁ@ﬁteﬂ e edrogsn. Chilseiled and hetpipaliyl onsubsttuied 3yl andd

i somer s 1phe 6AYP oAt REteF AYHHE-Ealkyl, and (unsubstituted aryl)oxy-(C;-Cy)alkyl.

[0037] As used herein, the terms "arylalkyl" and "alkylaryl", refer to an aryl radical
attached directly to an alkyl group. Likewise, the terms "arylalkenyl" and "aryloxyalkyl"
refer to an aryl radical attached directly to alkenyl group, or an oxygen which is attached to
an alkyl group, respectively. The term "aryloxy" refers to an aryl radical as described above
which also bears an oxygen substituent which is capable of covalent attachment to another

radical (such as, for example, phenoxy, naphthyloxy, and pyridyloxy).

[0038] As used herein, the term “alkylheteroaryl” refers to an heteroaryl radical attached
directly to an alkyl group.



[0062] In sone enbodi nents, the conpound of Forrmula | has the formula:

[ 0063] In sone enbodi nents, the conpound of Formula | has the formula:

R5a wher ewo 2eeet2792 R2 and R3 are independently H or G pP6Taiskeli/049408

Al t er natj Yy, R2 n .erocycl oal kyl
havi ng f[bmll %%u§%ﬁ‘§feé? 3@‘? %bﬁg g5 haslursi eerﬁléléﬂ?qns aﬂloxbgegrtn‘g 15 %ng’yoptl on)altl ly
subst i t HogdedMotdtathdnaténR2a groups, wherein each R2a independently can be
hydrogen, Cl 6 al kyl, hal ogen, Cl_6 hal oal kyl, hydroxy, Cl 6 al koxy, Cl 6

haloalk ni cl, Wi ' G , yl or
het er oar ?{40]I né%tg'o? fﬁeo%%’vﬁ%m §£§§ qﬁﬂr ohgtr? | 36’64% nacl;%loklr%g\s\)tg}é)lgl ¥ |a?féent s, L1
can be -rﬁi(aﬁl)ﬂrmcluﬂ?é BotB-sGlstButad kiyd ﬁ[ﬁb@bstﬂﬁteﬂﬁo_rﬁlsaifkb{d @dreateRradidal For mul a | can
be G .6 alkyl, C3 8 cycloalkyl, C3..8 heterocycl oal kyl, heteroaryl, or

wher ei n [P@ﬁgcyﬂb%ﬁ{%x ’fomﬁg{]yFXrﬁi l%érg%g(y El ﬁx@ﬁlﬁﬁ% th@e%ﬁ’&%s%ﬁ%n

opt i onal ubstituted drogen oxy 6 al koxy.
And eac heﬂafreatcnsﬁs dHoylond, alldenylnﬂﬁa@akltgtmbyheo:e&aalbmyﬂl,yaﬂkmémyclcalkﬁl al kyI Cl 6
6al k kyI

&S B hehstesedyslallilgy lonk it R SRUSE) Siobe o O BPETol acig of

aI kyI ary I | eLpaL £ O0ER nts,
s i oxc i, e

a, C( 0)-OR’ R(’JR”’ EIO@I@)R}EC(QJ)R’ |- ﬁ(theﬂOéﬁdet 1ROEONR'RS, -HJIRSGHOIR’, R1 can be

3 SR R oSSRy LR
(cycl opraypyk nes Xy ﬂ@(Ej)?NR RANRKE)RLZ ICNZRE NGB b1 @ARARB ging from zero
(cycl obuty net hoxy) rre - met hoxglet hoxy) met hyl

(2-hydr dﬁ)@m}'féxwm myis, th‘( tmiz@mbzr 9fl arERaGHg Bt snyh radical. R’, R”, R and

(35wt o o p BRI e PP IRE S ik g AEL AN, TPt Y
N, N- di natriaws@mtéwmyt i hetddofi, mn@hnbsctyteﬁebya@l) (€ pehikkE and (eeetstiyited

azetldlnl-ylrretél pyrrolidin-1-y
(3- hydr EYIPYrCotGa! ol Wm%ﬁmpouné&fﬁ@q m&%ﬁtw&ewla@f‘é mse RAn WEThgYPat e,

| SOpr Py, CLRAK a6 the YCLBRPLRYdepAIRANY kab&ed &V4L QR I, REARPOX VI FRLE,
groups when more than one of these groups is present. When R’ and R” are attached to the
same nitrogen atom, they can be combined with the nitrogen atom to form a 4-, 5-, 6-, or 7-
membered ring. For example, -NR’R” is meant to include, but not be limited to, 1-
pyrrolidinyl and 4-morpholinyl. From the above discussion of substituents, one of skill in the
art will understand that the term “alkyl” is meant to include groups including carbon atoms
bound to groups other than hydrogen groups, such as haloalkyl (e.g., -CF; and —CH,CF3) and
acyl (e.g., -C(O)CHj, -C(O)CF;, -C(O)CH,0CH3, and the like).

[0042] As used herein, the term “salt” refers to acid or base salts of the compounds used in
the methods of the present invention. Illustrative examples of pharmaceutically acceptable
salts are mineral acid (hydrochloric acid, hydrobromic acid, phosphoric acid, and the like)
salts, organic acid (acetic acid, propionic acid, glutamic acid, citric acid and the like) salts, -
quaternary ammonium (methyl iodide, ethyl iodide, and the like) salts. It is understood that
the pharmaceutically acceptable salts are non-toxic. Additional information on suitable
pharmaceutically acceptable salts can be found in Remington's Pharmaceutical Sciences, 17th

ed., Mack Publishing Company, Easton, Pa., 1985, which is incorporated herein by reference.



cycl opropyl net hyl carboxyl ate, cycl obutyl net hyl carboxyl at e,

( 3- hydroxycycl obutyl ) met hyl carboxyl ate, (3-nethyl oxetan-3-yl)nethyl

car boxyl ave,202/hymeoxyet hyl carboxyl ate, 2-(di met hyl am moxratsheii/o49408

car boxyl or, - | Z = Vs I . t her
enbodi ne Pg/s] tﬁgggerc%%éaﬁ’ t]!%%@ang%%te‘r/re%g}éﬁe%%ﬁ{ﬁ% %%P%E%yc r?eh{gh&??% &

(di f1 uorjeaseiohexyjemaioiycule. (Theabapoonds dfehdyexyeniriivBiyfion can be complexed with

(2- met hoxyet hoxy) met hyl , (2-hydroxyet hoxy) net hyl ,

(oxazol -f201§7|1ﬁ6t1§d¥a}§rr%?1ﬁwl?& ((5- met hyl i soxazol - 3-yl ) met hoxy) net hyl ,

N- ( 2- hydr oxyet hyl ) - N- net hyl - am nonet hyl, (3-hydroxy-pyrrolidin-21-yl)nethyl,
met hyl cl@fidix y Matees tvet dupbtitoentd ancy'bati@ally apedpgttheatolfony haing," thyorobut yl

car boxyl at e, cycl opropyl et hyl carhoxyl ate, cycl obutyl methyl carboxyl ate,
(3-hydr o%&*i)e%?%ﬁawpyﬁs@t%O%aﬁlmﬁ@ iR thga : %ﬁ%%?ﬁll@ ey w8t hy|

car boxyl &Jb%tugﬁtg‘Xx@rj9?6&?H“ﬁéhncaashgﬁﬁb{ﬂeéb?uns%bétﬁhﬁ@tam{,' A5G Ry _

car boxyl ate, or (5-nethylisoxazol-3-yOrethyl carboxylate. [0066] Ring J can

be any swistbdtitged beteroaniyd substigteday unspbstiotadsytlwakkyl iong sniestibgedomnd from 1
to 3 het erogt?msdﬁatch iﬁadéﬁglndently N, O or S, wherein at |east one

het er oat GRFPETRE! PHEOSHe 2 Mbddi&rent s, ring J can be pyrrole, inidazole,
pyrazol e, thiazole, isothiazole, oxazole, isoxazole, pyridine, pyrazine,
pyrim di 9843l Ay mbetbhereia, the teroy Teertiselielgrste mtamily joh gormpesiitoryalseyelcrd

i m dazol g, azol ridin . azl nim.di r pyridazine. In some
other - endamiuEalSond A S gL AF ey IS REe PY L e "ane

pyridazine. In yet other enbodinents, ring J can be "Syl’l d-2-yl,. pyrid-3-yl
or pyri dl0B49) = AspssiAerein, heheme BhSArRERPIE TR ¢ b b U Fefeisito RS &F | has

the fornyla.e - He sdbelrediag BeadoPzsbr gﬁl,%&%‘;f Vi é‘l%gbihg%sm I'n
e e S O RT T o v

some enbodi nents, I ne

het er ocyairtisill lkeyd/oheortistg ahalogs (k.4 deanhehaspogt dis teacinciudeeipeiodentf GRN or 0,

and opti onal jb% substituted with 1 to 3 R2a groups, wherein each R2a can be
Cl .6 alK§PmoRaNfgRAD @Pﬁ%e‘% al kyl, hydroxy, Cl1_6 al koxy or Cl_6

hal oal koxy. [0069] The groups R2 and R3 can be any suitable groups, such as
hydr ogen[00¢1] 6Asluksd herein; e a¢rketgiicoc@riceidatdepinylantagonist” iefersdb gy , C1- 6

het er oal kyl -8 cycl oal .. C3 8,,hetero oa | ,,.aryl .or. heteroaryl .

A tor na 5 o DB Hhich SRy B ERREREROR Rl BED BRI
havi ng f 4 gicdcdri@codd ARESIOOEER B oRRE RutingeqensdirlcyrtNol fhaldgs Syndietlc opt i onal |y
substituted with 1 to 3 R2a groups, wherein each R2a |ndependently can be
hydr ogennateal, 6o alGRy| A "precHfesiucacerticgidygrepipnaptagoniptgleys to@ny compgfitien 9t
Cl_6 hal AP ; : .er. | kyl , aryl
or het er%g#;&%ﬁ W\}H%}{oﬁr%glbét%g&d]?%oﬁesa? r%S%s%%k%iaﬁd?ﬁ%%ﬂ%@%%ﬁ%égé n%c?ltn her
enbodi mesgonist. RBy Cgpectire, "cwerhitareidheidiug tRPrdferehtialiy EnCh e iR eatloe yiednaahdey |
such as azetidine, pyrrolidine, injidazolidin razol i di ne, oxazgql.idi ne,
 soxazol e TEGSPISEY SRRk MIBFBKICATICA ,reﬁww@ﬂ{%,m&%ﬁa%, rewﬁmé?&r azi ne,
azacycl ooct ane, quinuclidine, 1,4-diazabicyclo[2.2.2]octane or

2- oxa- 5- a8} cyslus¢dhaein]the perarse’phaaciewprllpacdepiabbudxsipieniiadl with 1 R2a

group sugch as hal.ogen or dr oxy., | t her, enbodi ts, .can be conbi ned

o O’ hatEpain oS e Sinuthls SRR S5RRD & StpefPas habE Biedri§ands of

pyrrol i didirvka¥ént t&hREibsSifiohbyla subREPA dafl bk iddlud¥d in the compositions of the

2- oxa- 5-azabi cycl o[ 2. 2. 1] heptan-5-yl, wherein the azetidin-| -Kl .

pyrrol i dpiesent yivengeriwpheiecpading & sighifigpet adsenie spadodesed] pifseitostthe pateat.wi th 1

R2a group such.as F a roxy.. Jln;so er. e L ITen be

corb ned AT IHAS iR e e en P ST o R e afEET, 2F1

3- f I uor on@ael kdind-sbhiibns, lactated Ringer’s, normal sucrose, normal glucose, binders, fillers,
disintegrants, lubricants, coatings, sweeteners, flavors and colors, and the like. One of skill in

the art will recognize that other pharmaceutical excipients are useful in the present invention.

[0049] As used herein, the term “modulating a glucocorticoid receptor” refers to methods
for adjusting the response of a glucocorticoid receptor towards glucocorticoids,

glucocorticoid antagonists, agonists, and partial agonists. The methods include contacting a



3 -hydroxy-azetidin-l-yl, pyrrolidin-I-yl, 3 -hydroxy-pynolidin-I|-yl,
3-fluoro-pyrrolidin-1-yl, norpholin-I-yl or

2- oxa- 5- awebbnmanBZ 2. 1] hept an- 5- yI [0070] In FornuIaPCIannﬂmmmme any
sui tabl e ou s h dro | kenyl, C2_6
al kynyl , gl%f R’l‘fﬁi orS? L gfi?ﬁ'%‘é{%?mo%it dfégﬁ%{la&aﬁn 9‘“ é‘iag%m etet oaI kyl
C3. .8 cyml k@eﬁ'aé&ﬂlsta@@d@teb@ﬁfﬁ@l@aﬁ@bmk{)’dwvﬁlﬁy| or heteroaryl. In some
enbodlnents 4 can be hydrogen, halogen Cl 6 alkyl, Cl1_6 haloalkyl, ClL 6

al koxy Or C% %doq%lr(og %He elrr?l “Li)sto?neerr%’ HE ers goma tp%hn S Wﬁlhﬂlebsglﬁ)@égerﬁgeln ClL..6

hal oal k Xy. n somne r y rogen,

CF3 or @GhBula[bawvﬁichEmstgrcﬁmﬂl}l:@i@ingmldﬁablﬁuI a I can be any suitable group,
such as, hydrogen, hal ogen, -OR5al, -NR5a2R5a3, -S(02)NR5a2R5a3, - CN, Cl . 6

al kyl, @fl@llal Kgﬂ%éd’he%f@m? elﬁi(an}’%u’torgér Greﬂ:% {2)3(1 K ngargogﬁﬁ.\r R?lllﬁ%(h?er R5a2

cycl oal eterocyclo eroary
and R5a37v}nmldexnendequilh}ormmmnldevmyldareg&rmly@ﬂ)mﬁeraldkf;dm ofd fobmhetaasthad kyl , WO
2012/ 027702PCT/ US2011/ 049408 C3_8 cycl oal kyl, C3-8 heterocycl oal kyl, aryl,

or hetergasyl - Al ﬂseﬁq{é?elﬁrm@%ﬁﬁ?n ﬁlenﬁﬁﬁFﬁﬁPerg% hal ngeRor st n‘%%s‘ ll:vm , Br

or |. In ot her enbodi ments, Rb5a tan be 0072] I'n sone e |nents t he
conpouncdbrgdnifoisnifitrang fraamr hmne tanyonditiohthaf cdnl Meag:dﬂnframhastratmn @ra [ 0073]

} g) s&nﬁl\@gb Oe(ljcleﬁFcatl cbm%)(r)]seltlgnoa I?I‘g‘r/]l(ae(? Lereln rwonahmnbnagsex%rr;l%lefs ?rrlcrfu(ieahumans o\

other mammals and other non-mammalian animals.

[0053] As used herein, the terms “therapeutically effective amount” refers to an amount of
a conjugated functional agent or of a pharmaceutical composition useful for treating or
ameliorating an identified disease or condition, or for exhibiting a detectable therapeutic or

inhibitory effect. The effect can be detected by any assay method known in the art.

[0054] The amount of GR modulator adequate to treat a disease through modulating the GR
is defined as a "therapeutically effective dose." The dosage schedule and amounts effective
for this use, i.e., the "dosing regimen," will depend upon a variety of factors, including the
stage of the disease or condition, the severity of the disease or condition, the general state of
“the patient's health, the patient's physical status, age and the like. In calculating the dosage

regimen for a patient, the mode of administration also is taken into consideration.

[0055] As used herein, the terms “treat”, “treating” and “treatment” refers to any indicia of
success in the treatment or amelioration of an injury, pathology or condition, including any
objective or subjective parameter such as abatement; remission; diminishing of symptoms or
making the injury, pathology or condition more tolerable to the patient; slowing in the rate of
degeneration or decline; making the final point of degeneration less debilitating; improving a
patient's physical or mental well-being. The treatment or amelioration of symptoms can be
based on objective or subjective parameters; including the results of a physical examination,

neuropsychiatric exams, and/or a psychiatric evaluation.

[0056] As used herein, the terms “disorder” or “condition” refer to a state of being or health
status of a patient or subject capable of being treated with the glucocorticoid receptor

modulators of the present invention.
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[0074] In sone enbodi nents, the conpound of Fornula | can have any of the
followng formulas: [0075] In sone enbodi nents, the conpound of Fornula I
can have wbeofai2bmai ng f ormul a: Rl L1 0"0 RIN 2R3 NI ? PCRG®201007G)s | n sone
enbodi ne

d et | Rl of
For mul a ‘&%Zln éé%%%g%agn 3¢ Tﬁ%ﬁmls B‘ggﬂgltﬁﬁarﬁwgerﬁ‘e(’%ahaé{ eg’g]‘}@l °
C3 8 Cycé%ég{ kddh thlatctiae @ﬁraﬁoﬁ] 6%?!5}%@1 108 llebt ofdnY¥ hetielgBhtQA N bps wiliRthed, NRLCR

I a of Formula | can be hydrogen Cl 6 al kyl,
Cl 6 hal MSMgIC@eff6Cth>éta@rﬁmldl@ytlve @8n8 cycl oal kyl, Cl_6al ky1C3_8cycl oal kyI
C3_8 heterocycl oal kyl, G _6al kylC3_8het er ocycl oal kyI “aryl, Cl1_6 alkylaryl,

het er oar jolossy B% uéecahéfylhh@k esraaryl”. "alEa@h"aQﬁ)"RiNﬁeran@dﬁih rde@ﬁc&@ra@b® bf are
i ndependent |y hydrogen, C _6 al kyI Cl 6 heteroal kyl, C3_8 cycloal kyl, C3_8

het er ocy#1bs@iuRyts or AP sttt Zraps rhé@#ry IméaRjahlgagt ang. HonetaEmbaMiierad ng havi ng
f rom 5 t nfy hQ e y N,
or S, b (RIGEIA GAE e B Bal b SRR oSy JRGRRIASH Y 1%
I are i nﬂdfmndﬁmztlkyl arld/ocht Badloky bryl Gﬂhfﬁelalekﬁﬂa/lkyl 404/ adll kyoptlonally
different. In another example, where a compound is substituted with "a" substituent group,
the compound is substituted with at least one substituent group, wherein each substituent

group is optionally different.

[0059] Description of compounds of the present invention are limited by principles of
chemical bonding known to those skilled in the art. Accordingly, where a group may be
substituted by one or more of a number of substituents, such substitutions are selected so as
to comply with principles of chemical bonding and to give compounds which are not
inherently unstable and/or would be known to one of ordinary skill in the art as likely to be

unstable under ambient conditions, such as aqueous, neutral, or physiological conditions.

III. Compounds

[0060] In a first embodiment, the present invention provides compounds having the

following formula:

R1
L O\\S//
Gy g,
R4

The dashed line b is optionally a bond. Ring A can be C;_g heterocycloalkyl or heteroaryl,
each having from 5 to 6 ring members and each independently substituted with 1 to 4 R’
groups which can be hydrogen, C,.¢ alkyl, C,.¢ heteroalkyl, Cs.g cycloalkyl,

C3.g heterocycloalkyl, heteroaryl, or aryl, each substituted with from 1 to 4 R*® groups. R

and other groups are as defined for Formula I below.
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Cl_6 hal oal kyl, Cl1_6 heteroal kyl, C3_8 cycloal kyl, C3.8 heterocycl oal kyl,
aryl or heteroaryl R4 of Foimula | can be H, halogen, CL 6 alkyl, C2_6
al kenyl , W 2612z02kyneyl , Cl1_6 hal oal kyl, Cl1_6 al koxy, Cl-@&chaisesiomkdays, C3-8

ey oo gty o e SRR i B A i PSP ES hor

froml to 3 heteroatons each independently N, O or S, and opti onal |y
substituted with 1 to 3 gro%),s each |ndependently hydrogen or Cl-6 al kyl .

The subscript nis 0 or F|dr miRaP | Each R5a of Formula | is
i ndependent |y hydrogen, a T NO 2R5a3, -S(02) NR5a2R5a3, -CN,
Cl 6 alkyl, C2_6 al kenyM, al kyny al oal kyl, Cl1_6 heteroal kyl,

R5a2 and Rsa3 of For mul are independently hydrogen, Cl1.6 alkyl, Cl.6
het er oal kyl , C3_8 cycl oal kyl, C3_8 heterocycl oal kyl, aryl, or heteroaryl.
The conmpounds of fornula | so include salts and isoners thereof. [0077]
In sone other enbodiments, i4s -ow or -C(0)ORI a. §]9078] In sonme ot her
enbodi nents, the het eroatons of ring J are N. Nitrogen’containing rings

usef ul ds Foimgal, L'nehbde, bdadf -GROOMAT, dikyiteteed t al,ky]@ye bDCy& hetélrop)lyyreﬁé yl,

e LR A SR B R A

triazol Ly r & lep 18- VAT Yp ¥ . yrlmdyl
2-pyri m)dcfylhte%{;c%g) s aﬂ?d ﬁé%yﬂoarggzek a?tg% 1IEnanI‘vvlﬁ;1 gg@jf‘]% %I ﬁ?ﬁynﬁ??. m dyl

al so kneweloalkkyll hated:loaszlyalkyn agA odhazxa)laeah zydups areypBionaliyaspbtituted2yith t ri azyl ,

d 1,3,5-t t h di ments, t d
For mul o e Prpiony i Goeton ISERSr BB shticen SERet08HBound of
Formul a ¢, has1tde ﬁa%dmllac 6hetélibﬁkg]yc%9y&cléam>g eﬁgalwpmﬂiﬁﬁlm t he

sul fonyl group throu e|t er the osition. In other
enmbodi n&mts@etwqcl@am’b&l@gﬂkﬁl%ls Rlyteroowloell@hlabsdl Kyd albylag), letegpdey) ¢ret er oar yl .

In some (,el -6 aﬂgyllq%enr%gfyl %&hcoﬁlbgndqﬁtdh}{éépegéen}/ly 'can ngEydrggen C¢ alkyl,

C,.¢ heteroalkyl, Cs.g cycloalkyl, Cs.g heterocycloalkyl, aryl, or heteroaryl. Alternatively, R

C3_8 cycl oal kyl, C3_8 h%o ychoal kylgt aryl, or heteroaryl. Each of Rbal,
k

and R'® can be combined to form a Cs.g heterocycloalkyl having from 1 to 3 heteroatoms each
independently N, O or S, and optionally substituted with 1 to 3 groups each independently
hydrogen, C,.¢ alkyl, hydroxy or C,.¢ alkoxy. Ring J is a heteroaryl ring having from 5 to 6
ring members and from 1 to 3 heteroatoms each independently N, O or S, wherein at least
one heteroatom is N. Each of R? and R® are independently hydrogen, C;¢ alkyl, Cy.¢ alkenyl,
Cy alkynyl, C; haloalkyl, C,.¢ heteroalkyl, Cs.g cycloalkyl, Cs_g heterocycloalkyl, aryl or
heteroaryl. In Formula I, R? can be hydrogen, halogen, C, alkyl, Cy.6 alkenyl, Co.¢ alkynyl,
Ci.6 haloalkyl, Cy_ alkoxy, C;_¢ haloalkoxy, Ci.¢ heteroalkyl, C;_g cycloalkyl,

C;.g heterocycloalkyl, aryl or heteroaryl. Alternatively R? can be combined with R? or R* to
form a C;_g heterocycloalkyl having from 1 to 3 heteroatoms each independently N, O or S,
and optionally substituted with 1 to 3 R** groups, wherein each R** independently can be
hydrogen, C,.¢ alkyl, halogen, C,.¢ haloalkyl, hydroxy, C;.¢ alkoxy, Ci- haloalkoxy, nitro,
cyano, Cs.g cycloalkyl, Cs_g heterocycloalkyl, aryl or heteroaryl. Subscript n of Formula I is 0
or 1. Each R*® independently can be hydrogen, halogen, -OR*!, -NR*2R®,
-S(O)NR’ZR*®, -CN, C\.6 alkyl, C.¢ alkenyl, Cs.6 alkynyl, Ci.¢ haloalkyl, C,.¢ heteroalkyl,
Cs.g cycloalkyl, Cs.g heterocycloalkyl, aryl, or heteroaryl. Each of R** R*? and R>®
independently can be hydrogen, C,¢ alkyl, C,.¢ heteroalkyl, Cs.3 cycloalkyl,

Cs.g heterocycloalkyl, aryl, or heteroaryl. For the compound of Formula I, when R* is
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,01 "N J[0081] In sone other enbodi nents, the conpound of Formula | has
any of the following fornmula: R4 Nr\r NRZR3 O\ / - 0 \S N NR2ZR3 [0082]
I n some ewbadizentes, the conmpound of Formula I has the Paotiusesing4d408 nul a:

I n ot her, enbodi nent.s, d R4 a ined to forma hete clic ring
navi ng. 1 PaREn SERi G Tadie P Ml S Bt bl o i e8! RHER Fmound
of Fonuukﬁm&nm@§oﬂyyhﬁhgnlomAng formula: In sone enbodi nents, R2 and R3 are
|ndependently Hor C1_6 alkyl. In other enbodinents, R2 and R3 are conbi ned
to form&0ed: elrowyrd qrgl qdilrngntméb@ wnpm@dwﬂFp@n@aﬂm@thﬁéW% Exenpl ary
rings include, but are not limted to, azetidine, norpholino, pyn-olidinyl,
pyrrolinyl, imdazolidinyl, |n1da zol i nyl, pyrazolidinyl, pyrazolinyl,
plpera2|nyl pi peri di nyl, i ndol | yb Iﬁuﬁone ot her enbodlnents R2 and R3

are combined to form azeti di mk r phol i ne.
Jorl
N
Q
X

(R%)5

[0063] In some embodiments, the compound of Formula I has the formula:

R™.
Lt 9 //O

Nm \@—NR2R3
N

R52

wherein each of R? and R? are independently H or C,_¢ alkyl. Alternatively, R? can be
combined with R to form a Cs.g heterocycloalkyl having from 1 to 3 heteroatoms each
independently N, O or S, and optionally substituted with 1 to 3 R*™ groups, wherein each R*®
independently can be hydrogen, C,.¢ alkyl, halogen, C,.¢ haloalkyl, hydroxy, C,_¢ alkoxy,
C;.6 haloalkoxy, nitro, cyano, Cs_g cycloalkyl, Cs_g heterocycloalkyl, aryl or heteroaryl. In
addition, R*® can be halogen.

[0064] In some embodiments, L' can be -C(0)O-, -C(0)O-C, ¢ alkylene, or C;.¢ alkylene.
R of Formula I can be Cy.¢ alkyl, C3.5 cycloalkyl, Cs.g heterocycloalkyl, heteroaryl, or -OR'?,
wherein the cycloalkyl, heterocycloalkyl and heteroaryl groups are optionally substituted
with hydrogen, C,. alkyl, hydroxy or Cy. alkoxy. And each R'® of Formula I independently
can be hydrogen, Ci alkyl, C,. haloalkyl, C,.¢ heteroalkyl, Cs_g cycloalkyl, C;.

salkylCs_g cycloalkyl, Cs.g heterocycloalkyl, C;.¢alkylCs_g heterocycloalkyl, aryl,

Ci.¢ alkylaryl, heteroaryl or C,¢ alkylheteroaryl.

[0065] In some embodiments, L' and R are joined to form the group L'-R! which can be
-CH,R!, -CH,OR'?, -C(O)OR! or -C(0)O-CH,-R'. In other embodiments, the group L'-R'
can be methoxymethyl, ethoxymethyl, isopropoxymethyl, (fluoromethoxy)methyl,
(difluoromethoxy)methyl, (trifluoromethoxy)methyl, (cyclopropylmethoxy)methyl,
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[0084] In sone other enbodi nents, the conpound of Fornula | has the
followng formula: 0,4) NANR [0085] In sone other enbodi nents,
subscri ptwo 202/0Q77020086] | n sonme enbodi ments, the conpoend/ustoiFosmwg a | can

gfe Eg?{ m?f ézl(gt}c #l%lgthoxgpmetfh Cls(2 met};oxye oxy)methylt h'fBy(?roxyectihoxyrfmethylt he compound

(R -4a- Ebfmymhh&ﬂmﬂy)ﬁétﬁyn L{Qbﬁ%@—Bﬁr ﬂle@t){{{/)ﬁwﬂ‘ﬂyl nor phol i ny1) - 3-
pyri di nyI; sul fonyl]-1,4,7,8-tetrahydro-1, 2, 6-tri azacycl opent a[ b] napht hal ene
(5-methylisoxazol- 3- yl)methoxy)methyl ((3- methyloxetan 3-yD)methoxy)methyl,

(B TS SRS Gy R RIB R I T & f o) 10,516, &

ester, N-(2-hydroxyethyl)-N-methyl-aminomethyl, azetidin- 1 ylmethyl pyrrolidin-1-ylmethyl,
[(R) 1(4 Fl. uor ophen X'l)'G'[[6'£4 nor phal i I;é Frldlnyl]sulfonyl] 1,4,7,8
(-3 repyaysrohdi- ybretiy b syt sarhosy }enaﬁhm frabanlda- vi | net hanol |

'ErR?’slhsgr %Jﬁ?&%&n@&&ggyl;te (%rc ch'xjc%y? 98—%5%%‘[6 cy[: o%u@}l' '&51%59}315t]35u' fonyl]-1, 4, 7 8-te

cyclopropylmethyl carboxylate, cyclobutylmethyl carboxylate,
(3-hydroxycyclobutyl)methyl carboxylate, (3-methyloxetan-3-yl)methyl carboxylate,
2-hydroxyethyl carboxylate, 2-(dimethylamino)ethyl carboxylate, or
(5-methylisoxazol-3-yl)methyl carboxylate. In some other embodiments, the group L'-R! can
be methoxymethyl, ethoxymethyl, (difluoromethoxy)methyl, (cyclopropylmethoxy)methyl,
(2-methoxyethoxy)methyl, (2-hydroxyethoxy)methyl, (oxazol-2-ylmethoxy)methyl,
((5-methylisoxazol-3-yl)methoxy)methyl, N-(2-hydroxyethyl)-N-methyl-aminomethyl,
(3-hydroxy-pyrrolidin-1-yl)methyl, methyl carboxylate, ethyl carboxylate,

isopropyl carboxylate, cyclobutyl carboxylate, cyclopropylmethyl carboxylate,
cyclobutylmethyl carboxylate, (3-hydroxycyclobutyl)ymethyl carboxylate,
(3-methyloxetan-3-yl)methyl carboxylate, 2-hydroxyethyl carboxylate,
2-(dimethylamino)ethyl carboxylate, or (5-methylisoxazol-3-yl)methyl carboxylate.

[0066] Ring J can be any suitable heteroaryl ring having from 5 to 6 ring members and
from 1 to 3 heteroatoms each independently N, O or S, wherein at least one heteroatom is N.
In some embodiments, ring J can be pyrrole, imidazole, pyrazole, thiazole, isothiazole,
oxazole, isoxazole, pyridine, pyrazine, pyrimidine or pyridazine. In other embodiments, ring
J can be pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine or pyridazine. In some
other embodiments, ring J can be pyridine, pyrazine, pyrimidine and pyridazine. In yet other

embodiments, ring J can be pyrid-2-yl, pyrid-3-yl or pyrid-4-yl.

[0067] In some embodiments, the compound of Formula I has the formula:

L O\\ //O NR2R3
N /
N
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1,2,6-triazacycl opent a[ b] napht hal ene, (R)-4 a-Ethoxynethyl- 1
-(4-fluorophenyl)-6- [[2Hpyrido [3 .2-b]- 1 ,4-oxazin-7-
yl ] sul f ony®]2e12/0277028- t et r ahydro- 1, 2, 6-tri azacycl opent a[ iprmasbethakane,

G oo TH008Y T {ofric b it %Sgy Foitl STtk P S ot st R L. | °
(R -1-( 4hﬁu»%>{r@@het6mlﬂete4@at6ﬁfs BB feﬁhaﬁg[}ﬁ 6r OLamydptRnbity Sbbinuded with 1

pyridi nyl]sul fonyl ] 4,7, 8-tetrahydr 6-tri azacycl opent a[ b] napht hal ene
to 3 R groups, wherein eachR can be C; 6alky1 halogen Cj.¢ haloalkyl, hydroxy,

(R) 6 [[ Aze yridi nyl ] sul fonyl] - 4a- et hoxynet hyl-1-(4-fl uorop
é gcjﬂkoxyl i r%%%‘ﬂ O hydro 1,2,6-triazacycl opent a[ b] napht hal ene,

(R) 4a Et hoxynet hy 1-1- E{ qu rophenyl) 6- [ [ 6- met hyl am no- 3- pyri di nyl ] sul fon

yl]- [0069] Zhvg@ﬂpé awi/Br gan bepary. swm*éwmwy@m@y@w&h ha#lknle C2-

5 BB B DA S S oo

(R) - 1 ( 4arf] ordretqrbaRly mhetaatm}hn%ymmmlﬁm{d[\@ﬁmf’ hyfoadﬁﬂahl"@;lgfitemmctyﬂda}/l{y]l sul fo
yl 1 7, 8-tet dro-1,2,6-tr zacco t hal ene
201]2/ 02717@2%’&?%523%117%%9%9@8 ergh % Tr@n ;ﬁﬁ Eop&w%lﬁ/ Ft]‘%‘WFlfVBHyI ]

4-f r,
, 2, 6(t ri éggﬁ%c%ﬁézﬁfim E] Eph}]lgoj}l Egﬁngﬁﬂ’yﬁg bgh?%to%%mg| 3’1?%’1 alof.e B’yri di nyl ]
sulfonyl t-6 Haloglkylf 0:0p i B piKox# A< ntdhaiiyoxet mytolcyahp.7CH8s ¢yetaatidyy,dr o- 1
( ZR) 61t E |4 aﬁ%%rlggﬁzi%z{ui}g b%{ﬁﬁ%g{eﬂ%%%%&lﬁf?mg e(r@odiments R? and R? are not combined.

- o1 phol instheryeniBodimkdmie R3cat bé esMbihed 4ithaR 3o %1%1 §C@§h@t@bﬂé§&oalﬁﬁsuéh as
, 2,6-triazacycl opent a[ b] napht hal ene, (R)-6-(5 -Azetidin- -yl pyridine-3

R sul f Onyelz)endme,.myztmfludu@g mpjﬁ@:ﬁ)}@)nmgyrﬂ@él mz]@ydme 1s0xazol1d1ne piperidine,

piperazine, morpholine, azepane, homopiperazine, azacyclooctane, quinuclidine,
1,4-diazabicyclo[2.2.2]octane or 2-oxa-5-azabicyclo[2.2.1]heptane, each optionally
substituted with 1 R** group such as halogen or hydroxy. In other embodiments, R? can be
combined with R? to form a Cs.g heterocycloalkyl such as azetidin-1-yl, pyrrolidin-1-yl,
piperidin-1-yl, morpholin-1-yl or 2-oxa-5-azabicyclo[2.2.1]heptan-5-yl, wherein the
azetidin-1-yl, pyrrolidin-1-yl, and piperidin-1-yl are each optionally substituted with 1 R*
group such as F and hydroxy. In some other embodiments, R* can be combined with R® to
form a Cj_g heterocycloalkyl such as azetidin-1-yl, 3-fluoro-azetidin-1-yl,
3-hydroxy-azetidin-1-yl, pyrrolidin-1-yl, 3-hydroxy-pyrrolidin-1-yl, 3-fluoro-pyrrolidin-1-yl,
morpholin-1-yl or 2-oxa-5-azabicyclo[2.2.1 Jheptan-5-yl.

[0070] In Formula I, R* can be any suitable group, such as hydrogen, halogen, C,.¢ alkyl,
Cy.6 alkenyl, Cy6 alkynyl, C;.¢ haloalkyl, C;.¢ alkoxy, C;.¢ haloalkoxy, C,.¢ heteroalkyl,
Cs.3 cycloalkyl, Cs.g heterocycloalkyl, aryl or heteroaryl. In some embodiments, R* can be
hydrogen, halogen, C;.¢ alkyl, C;.¢ haloalkyl, C, 4 alkoxy or C,¢ haloalkoxy. In other
embodiments, R* can be hydrogen, C.¢ haloalkyl or Ci.¢ alkoxy. In some other

embodiments, R* can be hydrogen, CF3; or OCHj.

[0071] The group R* in Formula I can be any suitable group, such as, hydrogen, halogen,
-OR™ NR*™R*®, _§(0,)NR**?R** -CN, C|.¢ alkyl, Cs. alkenyl, C,.¢ alkynyl,

Cj.¢ haloalkyl, C; heteroalkyl, Cs.g cycloalkyl, Cs.g heterocycloalkyl, aryl, or heteroaryl.
Each of R*, R° and R*® independently can be hydrogen, Ci.6 alkyl, Ci.6 heteroalkyl,
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4,4a,5 ,6,7,8-hexahydro-1 H1 ,2,6-triazacycl opent a[ b] napht hal ene,
(R)-1-(4-Fl uorophenyl) - 4a- net hoxynet hy1- 6- ( 6- nor phol i n-4-yl - pyri di ne- 3-sul f
onyl) - 4,¥0,28126027708- hexahydro- 1 H 1 , 2, 6-tri azacycl opercajuspoiaphsbal ene,
(R -4a-Difluoro xymet hy1- . 5a

O udroHERg Ry - ¢ EEFURBRIKL 225 S5 erefrfe I some embodiments, R can be

sul f ony Jhatdbeftasueh 8s ¥, G BesahYErfhek etbodiments, R** can be F. o
,2,6-triazacycl openta[ b] napht hal ene, (R)-6-(6-Azetidin-1-yl-pyridine-3

-sul fonyl)-..1 - (4-fl ugrqphen -4a- (0xazQl- 2- met-hoxynet hyl )~-4. 4a. 5
o7 o HONTRly oSt ARERY He AR BRE i L TTLERERAT Bt oo e
(R) - 6- (GoAg@hd:di n- 1-yl pyri di ne- 3-sul fonyl)-4a-di fl uoronet hoxynet hyl - 1 -(4-
fl uorophenyl)-4,4a,5 ,6,7, 8-hexahydro- 1H 1 , 2, 6-
triazacycl opent a[ b] napht hal ene, (R)-1 -(4-Fl uorophenyl)-4a-net hoxynet hyl- 6-
[ [6-( 1 -piperazinyR);3- pypidinyl]sulfonyl R\ 1 ,4 n8-tetrahydro- 1
,2,6-triazacycl opent.e Bt halen®R2ER) -, 1 S~ NR%R®
- (4- Fl uor opheny /-4 ynmt hyll- 64[ GMyl@azi nyl))-3 -
pyridinyl] sul fonyt] 4, 7, 8~\t.r ahydr oN 2

- (4- Fl ur opheny1l) - 6-
3 -sul fonyl]
1

, 2, 6-triazacycl opent a[ b] napht hal ene, (R)-1
[6-((R)-3-fl uorrolidi n- 1 -yl)-pyrid

- 4anet hoxynet hyx4,-4a,5 , 6, 7, 8- hexahydr ox.1
, 2, 6-triazacycl opent a[ b] napht hal ene, (R -11- { 5- [(R- 1

- (4-Fl urophenyl) -Za- net hoxynet hyl - 1 , 4, 45,5, 6,7, 8- hexahydro-1, 2, 6-
triaza-cycl opent a[ b] napht hal ene- 6- sul fonyl] - pyri di n-2-y11-pyrrolidin-3-ol,
(S)-1- { 5-[(R)- 1 -(4-Flur ophenyl)RULa- med Hoxymet hy1- 1

,4,4a,5, 6,7, 8-hexahydro-1 , 2, 6- ; N/S XN
triaza-cycl opent a[ b] napht hal enm\{MH@gi n-2-yll-pyrrolidin-3-ol,
(R -1 -(4-Flurophenyl) -4a- net hon -[ (INS MBR36- ( 2- oxa- 5-aza-

bicyclo [2.2.1 ] hept-5-yQpyridine-3 -sulfonyl] -4,4a,5 , 6,7, 8-hexahydro-1
H 1 ,2,6- triaza-cyclopental pht hal ene, (R)-1
- (4- Fl ur ophenyl) - 4a- met hoxynet by x- 6- (6-tri fl uoronet hyl pyri di ne- 3-sul fonyl) -

4,4a,5, 6, 7, 8-hexahydr o- 10rH- 1 F2’ 6-triaza-cycl opent a[ b] napht hal ene,

[0073] In some embodiments, the compound of Formula I has the formula:

[0074] In some embodiments, the compound of Formula I can have any of the following

formulas:

R1ao 00

.
\\S// R'O o O\\/,O
72 N~ N 7 N/S X
N | - N | -
N N~ NRZR? N N > NR2R3

and F
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WO 2012/ 027702PCT/ US2011/ 049408 (R) -4a- Cycl opropyl net hoxynet hyl - 1
-(4-fluorophenyl)-6-(6-pyrrolidin- 1 -yl-pyridine- 3-
sul fonyl)we,24e/B7927, 8- hexahydro- 1 H- 1 ,2,6-triaza- PCT/US2011/049408

cycl open napht hal ene R r t hox t hyl - : )
o P oo BrRen R ekt e Lg@ Oﬁﬁ?érfa”el PU I Fobdngformota:
-sul fonyl)-4,4a,5 ,6,7, 8- hexahydro-

, 2, 6- tr|azacyclopenta[b]naphthal ( 4a Cycl opropyl met hoxynet hyl - 1

" (4-f1 uor ophenyl) - 6- (6-((S)-3 -fl unﬁOp el i dlﬁFJ‘,zngl) pyri di ne-3 -
sul fonyl)-4,4a,5, 6, 7, 8-hexah S\

,2,6-tri azacycl opent a[ b] naph%g) &\1_/{ 5

[(R) 4a- Cycl opr opyl net hoxynmethy™ “(4- fId%rophenyl)- 1 ,4,4a,5,6,7, 8-
hexahydro- 1
,2,6-triaza-cycl opent a[ b] nap

al ene- 6-sul fonyl ] pyridine-2-y11-
pyrrolidine-3-ol, (S)- 1- { (R) - 4a- Cycl opr opyl net hoxynet hyl - 1
-(4-fluorophenyl)- 1 ,4,4a,5, @sa/, 8- hexahydro- 1

,2,6-triaza- cyclopenta[b]naphthalene 6-sul fonyl ] pyri di ne-2-y11-
pyr rol i dj06g6pB- &t $on(1ﬂmk1@d1ﬂynﬂsdpra:apy)leradimdx@nealhx/lin@q@-d@drmlbﬂmeR| of- 1

-yl di | f f
o aar Y KOs hesshiateck. G atkybCos bilPABRECEY Bhedel b GrasteRtidhe. 1o ( 5
-[(R) - 4aC§%’Hét@ﬂ%E§’<ﬂbfdlE%t 9K YertWY1; -AR “ (MRIRUQOLO@HBIRY R, br -&(@HDIE?.6R P, 08-

hexahydr o- 2,6-triaza- cyclopenta[b napht hal ene- 6-sul f onyl ]

- E)Z r :c f]l nFQﬁn}lﬂf}I caralzeehydmng,Q oflﬂkylé R)-s halogdyyl, @p}s biiﬂ%h@eyﬁﬁ@h?&ﬂ
6,7, suﬁgkg%‘ﬂ% 5CYq Ofg-ﬁ)‘yg% Blefdty glé’éllké{;ﬁ 681‘ %é%%ﬁcﬁg }‘%%naé’ﬁa( R -1

- (4- FI uoCpphieamil; B4&64) o3 £J alloylngiondili Eacfh oﬂRlcyiﬂ.d RPyafi Rbirmetad are
-sul fonyl] - 4a- (2- net hoxyet hoxynet h exahydr o- ﬁ;ll
Y

246Rt r|3 alziawé BhehxdpsTnaph el é‘ﬂe%e?groa ky, >F§l—810y9‘€alk¢r Gor SplEy g2
[ ( ) ollJ (ﬁ'étl% e}% " 2&1 N a?]heté{r?fgrxlel}ﬁ%_ﬂ%/\?n {rém% QQ?‘@IE@/ ﬁil'éﬁ’li)ers and from 1to

“triazZ d-cyclo napht ha oxyl et hanol
( 4 Fl uos &Bﬁ&mydn)ls &xch Gmc(e@Ei)deﬁﬂfl NJ6r @py;rwhekrédid iahledst-opd hetpyoaioni meN Each of

-sul fonyl] -4a(5.-neth azo| -

-yl et hoRy fd ﬁyP§ F%ﬁwzﬁ Lars i w@ﬁﬁ% Cos 2L Lospllggnyl, Cog alkynyl,

triaza-cycl apeakal @. nﬁ@t@?cﬁﬁéy?r(% 8 c%'cloﬁlkﬁl C3 g heterocycloalk 1, aryl or heteroaryl
-[(R)-1-( Fluorop enyl - 4a- met hoxynet , 4,4 % 8- hexahy ro-
, 2, 6- of Formula I can be H, halogen, C; alkyl Cz 5 alkenyl Cz 6 alkynyl C; -6 haloalkyl,

triaza- C&?L gﬁ(%}%,aéll%]he?e?htﬂpﬁl 83 8 cycloa O@}/ 811<]eté3 chc?oaﬂq‘i eX}]fl or%%‘?e%agﬂlln' 3-ol,
Alternatively, R? of Formula I is combined with R’ or R* to form a Cs.g heterocycloalkyl
having from 1 to 3 heteroatoms each independently N, O or S, and optionally substituted with
1 to 3 groups each independently hydrogen or C;.¢ alkyl. The subscript nis 0 or 1 in Formula
1. Each R of Formula I is independently hydrogen, halogen, -OR*! _NR*?R*®
-S(0,)NR*ZR*® _CN, C|. alkyl, Ca.¢ alkenyl, C,¢ alkynyl, C;. haloalkyl, C;. heteroalkyl,
Cs.g cycloalkyl, Cs.g heterocycloalkyl, aryl, or heteroaryl. Each of R R*2 and R*® of
Formula I are independently hydrogen, C,.¢ alkyl, C.¢ heteroalkyl, Cs.g cycloalkyl,

Cs.g heterocycloalkyl, aryl, or heteroaryl. The compounds of formula I also include salts and

isomers thereof.
[0077] In some other embodiments, R' is -OR'* or -C(O)OR'™.

[0078] In some other embodiments, the heteroatoms of ring J are N. Nitrogen containing
rings useful as ring J include, but are not limited to, pyrrolyl, 1-pyrrolyl, 2-pyrrolyl, 3-
pyrrolyl, pyrazolyl, 3-pyrazolyl, imidazolyl, 2-imidazolyl, 4-imidazolyl, 1,2,3-triazolyl, 1,2,4-
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WO 2012/ 027702PCT/ US2011/ 049408 (R)-6-[5-(3 -Fluoroazetidin- 1
-yl)-pyridine-3-sulfonyl] -1 -(4-fluorophenyl)-4anet hoxynethyl-4,4a,5
, 6, 7, 8- hewalytvn7702 H- 1 , 2, 6-tri azacycl opent a[ b] napht halPemais2¢iRp49488 { 5 -

[ (2 st: 1 tfigzdf)_l}!:l | t%’?rgzoo%qe nyrgl}y_l 42qf>}r/rr‘13<§yq Oi(-‘éyr?&y'f yél —]_pyrrlLdy’l pynmlgyl6 2 7py§1mqg})fﬁa h_y dro-1

tri - I 3-ol,
]2 e P Ui o sl -

, 4, 4a, 5,da7ab@vzhib X 23rthitazyl, 1,224-6iazyl, and 1,3,5-triazyl.
triaza- cycl opent a[ b] napht hal ene- 6-sul fonyl ] pyridine-3 -y11 -pyrrolidine-3
-ol, (R)e07]- (Iﬁ-sﬁhfé%mlaméal}n&%the(&mpoand pr&hﬁmyr K&l théfotmulh:

-y1) pyridi ne-3 -sul fonyl]-4amnet hoxynet hyl-4, 4a,5, 6,7, 8-hexahydro- 1 H1
,2,6-triazacycl opent a[ b] napht hal ene, (R)-1 (4 Fluorophenyl) 6- [5-((S)-3
-quoropyrroIidin- 1 -y1)-pyriRiae- 3- sul@onyl] 4anet hoxynet hyl -4,4a,5 , 6,7,

8- hexahydro- 1H 1,2,6-triazg .-nta b nachth Iene (R-1

- (4- Fl uor ophenyl) - 4a- net hoxy ’2 ( R%w 1

-yl -pyridine-4-sul fonyl) - 4, f&;, 5567 ydro-n 1 H1

, 2, 6-triaza-cycl opent a[ b] napht hal ene, (R) 1 { 4- [(R-1

- (4- Fl uor ophenyl) - 4a- net hoxynephyl - 1,4, 4a,5 , 6,7, 8-hexahydro- 1, 2, 6-
triaza-cycl opent a[ b] napht ha :n£-6-sulfony11-pyridin-2-y11 -pyrrolidin-3
-ol, (S)- 1- {4- [(R -1 -(4-El uorophenyl)-4a-net hoxynethyl- 1,4, 4a,5

. 6,7, 8- hexahydro 1 , 2, 6- F
trlaza C pent ]nap f hal e e 6-sul f II- ridin-2- y1ll-pyrrolidin-3-ol,
2- { (9 W‘ﬁ r&mb@B eeconmwgpé hh«'glﬁ the imyiane- 3

sul fonyl)-1, 4, 5 , 6,7, 8- hexahydro-

1,2,6-triaza-cyclopenta[b]napgﬁg§lene 4a- ylnethyll-nethyl am no} -ethanol,
(S)- 1- { (9 (4- Fl uor oph 6-[@@%(?? -h ?roxy pyrrolidin-3
-01)-pyridine-3 - sul fonyl]- 4 'N7 ﬁ%

, 2, 6- trlaza cyclopenta[b]naﬁht

{(S) - (4- Fl uor opheny1) - 6- N
p- 1, 2, 6-triaza-cycl opent a[ b] napht hal ene- 4ayl m

-yl)-pyrldl ne- 3- @
(
) 1

sul fonyl] -1, 4,5, 6,7, 8 hexah

ethyll -pyrrolidin-3 -ol, (

- (4- Fl uor ophenyl) - 6- (6- nor phel i n-4-yl - pyri di ne- 3-sul fony1]-1,4,5,6, 7, 8-
hexahydro-1 , 2, 6-triaza-cycl opent a[ b] napht hal ene-4a-car boxylic acid et hyl

ester, (th)e pyhdyKAng:&amwetheéwtb)thésﬁlﬁ;ﬂw Fmp lthrough ¥ikhepYid Hi3ner Bpostidd. aay ! | -
1,4,5,6,7, 8- hexahydrolg 2,6-triaza-cyc openta[CJnaphthaIene 4a- car boxylic
aci d i Sd)éli’eéﬁm odigpeays, R™ can "be Cy.salkyl, C.s haloalkyl or C,. alkylheteroaryl. In some

embodiments, R'® can be methyl, ethyl, -CHF, or

L

[0081] In some other embodiments, the compound of Formula I has any of the following

4ayNre 1 pyrrolldln 3 -ol, (9-1-
-3f|mﬁopywohd|m 1

formula:
R1ap o R'ap 00
\ /) 253 \ /7 4
, K neRe) S AR
N | \ % N | | P
N N N N~ "NR2R?
F

s , Or
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(R)-1-(4-Fl uorophenyl) - 6- (6- nor phol i n-4-yl -pyridi ne-3-sul fonyl]-1,4,5,6,7,8
- hexahydwoaﬁuﬂn@#Mriaza cycl opent a[ b] napht hal ene- 4a- caPboske1a/0azngl

cycl obutyl ester, (R - -(4 - Fluorophenyl) 6- ( 6- nor phol i n-4-yl - pyri di ne-3
-sulfonyl] -1 ,4,5 ,6,7, 8- Q.0

hexahydro-1, 2, 6 trlaza cyclop S ne- 4a- car boxylic acid
cyclopropylnethyl ester, N | Rﬁi:j?

(R)-1-(4-Fl uorophenyl) - 6 (6- T “4-yl Ndﬁﬂe 3-sulfonyl]-1,4,5,6,7,8
- hexahydro-1, 2, 6-tri aza-cyclLaopent a[ b] napht hal ene-4a- car boxylic aC|d
cyclobutylnethyl ester,

(R) - 1-(4-Fluorophenyl)-6-(6- phol i n-4-yl - pyri di ne-3-sul fonyl]-1,4,5,6,7,8
- hexahydro-1, 2,6-triaza-cycl penta[b]naphthalene-4a-carboxy|ic acid 3-
hydr oxycycl obut yl met hyl ester,

(R -1-( or 4,5,6,7,8
- hexahégggﬂl tf%§¥§“§§§ o%gﬁﬁh%ﬁfﬁéﬁﬁkﬁxwgﬂggigéégwﬁ%ﬁgﬁ%%n%%ld 3-

met hyl oxet an- 3- ylnethyl ester,

(R)-1-(4- Fl uorophenyl)-6-(6- nnppﬁplin-ﬂny-pyridine 3-sulfonyl]-1,4,5,6,7,8
- hexahydro-1, 2,6-triaza-cycl opent [b]n%@hthalﬁme 4a- car boxylic aC|d 2-
hydr oxet hyl ester, i
(R-1-(4- Fluorophenyl) 6- (6)h9 ' yI i dine-3-sul fonyl]-1,4,5,6,7,8
" hexahydro-1, 2, 6-tri aza- cycl'ppent a[ b] naphthal ¥RéR4a- car boxyl i ¢ acid 2-
dlnethylanlnoethyl ester,

(R)-l-(4-FIuorophenyl)-6-(6 phol i n-4-y1-pyridi ne-3-sul fonyl]-1,4,5,6,7,8
- hexahydro-1, 2, 6-triaza-cyclppent a[ b] napht hal ene-4a- carboxylic acid 5-

met hyl i soxazol - 3- ylnethyl est@r

(R)-1-(4-Fl uorophenyl) - ngrpholln -yl - pyri di ne- 3- sul fonyl1-1,4,5,6,7,8
- hex ahyhimher embgdimpangsz 8- @y@ RS preroatiaskip Hetmap eterassclicanitphaping frawmi ko 6
cyclopro #E&S ester, (R)-1-(4-Fluorophenyl)-6-(6-mnmethoxy

pyr|d|ne onyl)-1, 4 5,6, 7, 8-hexahydrol, 2, 6-tri aza-cycl opent aTh] napht ha
| ene- 4a- [@esﬂoxm somea&nlcbd@yiexht@hh& yérﬂpddmyilof@shﬁﬁlal has the following formula:

(R) - 1-(4-Fluorophenyl)-6464(R)-3-fluoropyrrolidin-I-yl)-pyridine-3-sul fonyl

1,4,5,6,7,8-hexahydro-1, 2,6-tr

: cyctopﬁnta[b]naphthalene 4a- car boxylic
aci d 5 nmet hyl i soxazol - 3-yl net g
(R) - - (4- Fl uor opheny1) - 6- ﬁ6|

ter, s 012/ 027702PCT/ US2011/ 049408
N'f ofb rroI| din- 1 -yl)-pyridine-3
-sulfonyl] - 1,4,5 ,6,7,8 -heyah

,2,6-triaza- cyclopenta[b]naph hal ene- 4a carbox |c acid 3-hydroxy
cyclobutylnethyl ester, (S -[(S)- 1
-(4-FIuorophenyl)-646-nnrph -4-yl-pyridine-3 -sulfonyl)- 1 ,4,5 ,6,7, 8-
hexahydro- 1 ,2,6-triaza-cycIFpenta[b]naphthalene-4a-y|nethyl]-pyrrolidin-B
- ol, }

In some embodiments, R” and R? are independently H or C, alkyl. In other embodiments,
R? and R® are combined to form a heterocyclic ring having from 4 to 6 ring members.
Exemplary rings include, but are not limited to, azetidine, morpholino, pyrrolidinyl,
pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperazinyl, piperidinyl,
indolinyl. In some other embodiments, R? and R® are combined to form azetidine,

pyrrolidine or morpholine.
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(R- 1- [(S)- 1 -(4 -Fluorophenyl)-6- [6-norpholin-4-yl-pyridine-3
-sulfonyl)- 1 ,4,5 ,6,7,8- hexahydro- 1
,2,6-tri awe-zommdzment a[ b] napht hal ene- 4a-yl net hyl] - pyrr OIPC(IHUS%@I/M%bs or

[ a0 et dodindent ionnyng oo | besyhe BIRASERGaFS: 1 1

1 ,2,6-traza-cycl opent a[ b] napht hal ene. [0087] It will be apparent to one
skilled in the art that certai 1aorrpounds of this invention nmay exist in
tautomeric forms, all such tauformeyic RoPms of the conpounds being within
the scope of the invention. [8088 i\ P‘ﬁn%e stated, structures
depi cted herein are al so neaht | ncl ude[al) stereochemical forms of the
structure; i.e., the R and SN:on ati onNT oR* each asymmetric center.
Therefore, single stereochen isomers as well as enantiomeric and

di astereomeric m xtures of present conpounds are within the scope of
the invention. [0089] Unless herw se stated, structures depicted herein
are also nmeant to include corpounds which differ only in the presence of
one or nore isotopically enriched atons. For exanple, conpounds having the
present [8085]ct nrsemestibapinbodimdnte suleptipiceisgEnt of a hydrogen by a deuterium
or tritium the replacenent of a carbon by 13C or 14C-enriched carbon, or
the repl @G@/’Ilenfn BhecamiRdhags, e é&@ounﬁ%@Fﬂrﬁtﬁlh@c&ﬂ‘@e %@0&% dFfind hi s

i nvention i sotopic variations of the conpounds of "the present

i nvent i mempabedsierTapkdi. dacther enbodinants, dreecommounp aEEemhula ¢dni e t he scope of
the present invention. [0090] The conpounds of the present invention also
i nclude the s@&us.Ethiydnaieg,1- ﬂoﬂﬁ@bp}&n@[)ch A6Qarhepheliiy®)-3-The conmpounds of
the present invention also include the isonmers and netabolites of those
descri bed in For mayadnyljsedom]- 15&17585teitrﬁb3/dmé;2 priiazaexclopsntalhlapphalpleney

sulfate, of L 9.ua6ahARon XEI @b B RhoLl leviali oM ey 9ch g i 1 ate,

bi sul f ate, oni ¢ "acl soriicoti nat e,

| act at e, sal i cyl atlexalgidré-a12e6-triandyrcidpenta(d]eaihehaldrer4mtaehoxynteid henhgle,
bitartrate, ascorbate, succinate, naleate, gentisinate, fumarate,

gl uconate, gl ucar cﬁ§§fe saccharate, formate, benzoate, gl utamate,

nmet hanesul fo £1Fan 3 I }
Do12; 057702 PCk sE TS oﬁﬁ%gﬁ bpsalciialions - B%?fgﬁyl fon %FPI atky
1, 1" - net hyl ene bi steigdhyidywtt ﬁ)@t-r&zmafpmphmaﬂ@)a)phﬁwﬂetns%-mmeﬂhamll ts incl ude,

cal 14 such adXadanaheSde GahcieaRe B LG ER Mol DE A Rabul e

such as cal ci um saj } g.trigRdydBERRgbIHApR@RAlSs, al um num sal ts; and amoni um
salts. Qther salts with or%anl c bases include salts with diet hyl am ne,
y

di et hanol anmi r&)-4edghemsinrshylanth-Ruaaphybyt-e2hypwitoti. ahi et-010052]
Phar maceuti cal |y aGpgnt abl € 5713, 80P RLOLE, GRBOYDSRaLRE P esent

i nvention are sal t™ Wt riarre sudh as al kal i

and al kal i ne @gHalEthetaheteal I-64- ﬂﬁd)&@bh@@/l)s@ﬂl6|=(mrpy|rﬂoﬂlﬁinlym3 -potidiasl]danfonyl]-
cal ci um rragne5| u as well as ammoni um salts, such as anmbni um
trinet hyl - ammoni um ﬂ |8etteH?/}l1§€§]ﬁ?rﬁrﬁ Grifiazapyglopentalbnaphthalene,

tris-(hydroxymeth I [ y acid addition
salts, such a@s i 2 m%?lgegﬁx Rle{h?tﬁ ?6? yéﬂmcl)llrl}gggl c sulfonic
acids, e.g., hydr qmyhidmyl}wﬁcmyd] lm&mmhgadirbom 6- taazadyclnpdrm |naphttalear,e al so

TR LTI T R TR AT NG

contacting the salf widRudnh RS, 06-t3Ehey MniafOhattiRgethe parent conpound
in the conventional’ manner.” The parent form of the conpound differs from

t he vari ous s(&)tflaﬂiihmsym@thyielr -{“afInophheiyted-[ [oropidytairesq-3 pycking seédnyblk 1 i t y

in polar solvents, er he sa | ent to the parent

form of the corrpoulngt} %N@Mﬁﬁezp@é%m@f ?Wg[a@i’]ggfgﬁ]?ﬁ?%entl on. [0095]

Certain COWD%M)@;[@‘DM&%M&%@@%%H{%}H éuﬁenﬁﬁma%mosgyme&yums{mﬂ(@mﬂeﬁﬁ; s as
a

wel | as solv orns, including hydrated forns. In general, the sol vated
forns are equival eht, 7t%teUﬁbwrvdt?e@-tmaﬂaﬁﬁlmtaéb]@a@ﬁb@ﬁﬁassed within the

A s T B S S i v SR

physi cal forns arejegg- w&hﬂyuroflozmmam@p&mpb]@ap{mﬂaﬁb by the present
i nvention and are intended to be within the scope of the present invention.

[ 0096] Certain conmpounds of the present invention possess asymetric carbon
atons (optical centers) or double bondsy, the enantiomers, racenates,

di astereoners, tautomers, geonetric isomers, stereoisonetric forns that may
be defined, in terns of absolute stereochenistry, as (Ry-or (S)- or, as
(D) or (L)- for am no aC| ds and |nd| Vi dual |sorrers are encorrpassed W|th| n

oy . o o Y oy



forms. Optically active (R - and (S)-, or (D)- and (L)-isomers nmay be
prepared using chiral synthons or chiral reagents, or resol ved using
convent i onal2ot2ehmeques. [ 0097] The present invention alPSo/Uscaioasss

conpounds whi i.n r adr f orm.. Pr.odr, f the ¢ ounds descri bed
herein are th@g'e(’q@g"r%Bﬁﬁggawﬁ%%g?yé%‘?}ilyu Wéﬁg"zé"gw&ﬂp@g\’?ngﬁ%inges under
physi ol ogi cal condhtiheRdmdtRyIPr,97igdRrknRIr&0MpOURgacyRiopeh[HhfheHenenvent i on.
Addi tional ly, prodrugs can be converted to the conmpounds of the present

i nvention by @hdniledl-AsetidinpoFepirtanysutfprdl 1 i(ffwaravkenyli-da-aethaxgmedil-.  For
exanpl e, prodrugs 0e, S| nvert ed t nds of the present

i nventi on when pl aff%’ ’%btﬁtrgh%'xnszceBﬁ%fiéyﬁg({pgﬁtatbggaé)&\%@%%w th a suitable
enzyne or cheR)cai4-Flea@phényl -0088 hokhg et pasmsispedlid-HelpyhidartI-anfaah)- be
synt hesi zed by a variety of nmethods known to one of skill in the art (see

Conpr ehensi ve~ Or gathfted FrlatrBeahydior dird . Fe-Ekrgpey clopeprgiupihtddsy or by an
o ganist . .
Toehnt quos. usaPar CrAER P BRIRE RSttty EREMRERNTAEn BRI o

readi ly apparent afida,s6¢EShezhediool H-N @56 tridzaskclddeniafb|hiyhtiiaddreyant art. The
di scussion below is offered to illustrate certain of the diyerse nethods
avai | abl e fpr<33_sle(4rlrﬁluago§ WQ'%@WH@W@%’@!Eﬁdé'f‘&‘fm]ﬁ‘%él"%“ﬁ( -ew%aa—ra@ﬁaﬂ&, _
the discussion is 41’@5,55@,@99,&@?,&%_g_@jllgj@_tlrie{}gc}% RtaPfniRRGHLRNS Or reaction

sequences that are’useful in preparing’the conpounds of the present
i nvention. On@)efa-Bifiubtomathaxyenesintl- wj4Hluappireagl) #t-@-mhghobneyl-pyeidheels of

maki ng the conpounds,. are ,use i.n the pr t inventjon, th sone
conpounds i n Fi gur@Tff,nylgﬁg%rsfeaézg'%aﬂﬂgﬂgﬁE’ar?é?lalz%afleg‘frga@i?aﬁg#\ggne’ _
stereochem st +6—$¢R2&M@Wl‘%§rriﬂﬁ%-ﬁéﬂlﬁ)ﬁlyﬁﬂ-@—ﬂ@&@ﬁﬁe@lym%t(ﬁkﬁz_dp&— as either
enantiomer. [0099] The conpounds of the invention are synthesized by an

appropri ate conbi ndtictoxpmetahet. 28,59, Wehexakpidian By éret i ¢ net hods.
Techni ques useful jn_synthesizin h onpounds of the invention are both
readi |l y apparent atrrllgz% glé)g%rlﬁ%[l%lnagg%h?ﬁ%g’e of skill in the relevant art. The

di scussi on belRove-(sAgétidn-ad/1pyaidihd-BStitaig)-¢edifRiororadthéHendhpiergle nmet hods
avail able for use in assenbling th onpounds_of the invention. However,

e c
the di scussion is Herrophanghdetr.1.6.7dchsvaYdRa ke dfs of reactions or reaction

sequences that are,usef,,bh Hialidet he conmpounds of the present
i nvention. [0100] %npgur?as £ ﬁxfaﬁe pr eSent invention can be prepared as

shown i n Fi gufR-1t(4-Buardpheaigyl yrad-atetlaixymetryl6 € [ @bt-pipaedinyl)e3-conmer ci al
sources, known synt heti th , d t hod escribed in S. t ent No.
008, 237, | noor poP AL RERBRY Ly PeTeRBHEe. | Ebr ey bbb PR o

al cohol's |1 b(&R)tlr-@ﬂF%prh@ﬁ}_HMﬁn{e%Mhﬁ%ylﬁ-@ﬁ['[‘é-(ﬁ@ﬁ&eﬁ@l&b&é’%nﬂb)—i—' AlH4 or

RED-AL, preferable DIBAL-H'In an ineft solvent such as ‘di chl or onet hane,
t et rahydrof uran, MO RUTOTID2ACT-USRb1d00UDL08atrerd eprntal b naphthelaes,

preferably dighl t hane. |s 41 _are converted .into, ether
erivar i vas. | (7 B2 PLRREm PR ke B B REEHh Brph R SulShn-aar
aprotic sol vent sugbthdsyhethypiysls &l us-asxabdN- difiet bytidar mam de, preferably

tetrahydrofuran followed by addition of a substituted or unsubstituted
al kyl , substi t ut edexstongag{isanbthpleng. het er oal kyl, substituted or

unsubsti t ut ed aryl alkkyl; haki I tg@qlﬁgl{ tie, 4 The ALert - xy£ar bonyl
protecting grgﬁpyi{g[gnlogggfugﬁ)g%ﬁxlﬁgby r aeﬁgﬁtl’W%’ﬁ%ghgag%ﬁag%rgu%%gas

HC1, HBr, p-t ol uengiakzi-onilepencd|tnaphthEtia6ssiibdydPpwridini2dyl} pyabidiakd-yl, HCL i n
a solvent such _as dioxane, ethanol or tetrahydrofuran ref erably dioxane,

oi ther under Gty diHEa- 1oA- BEReBER ket ivmeictnl dede3. 607 & bexaRRUBT eS8 ¢ o
el ther unde i o417 e

e oS er T omt ™ pafitiga-YhelBrtd SRRFRRYCHE b3y A ATHARR O} i Hoftin-3-ol

am no- 5- chl or @Sul-{4ehldrgyhengl)-Ae-nwthoxynaathylrtel(i S 54 ve(@oxsut-hzas

he presence of a BESGORA PR KA et pruyRATA R ar e TR Ar S Ryt 2 he.
Subj ect conpounds Mazg_@p(il@geﬁl@%[[ﬁﬁaﬁﬁtﬁﬂ@ﬁ@,d in a tw-step sequence begi nning

Wi th reaction of am nes Wi a chloro (or bronp)-substituted

pyri di nesul f ofR)F1-¢hFbromhenyld-demetbodmuithdriotBaridhionmosshylpyndihgy rsutfomd)-VI |

to afford a hal o-syhst.i d r.i dinesul f onam de deri.vative.exenplified by
VII1. Treatment of E’%?’%tét’#%ﬁ)(%dﬁor#ﬁgl’?’ﬁ'tﬁ?‘?af?}@fotpegtgt g?ﬂh?{haé%h as
tetrahydrofuran, toluene or N, N-di nethylformam de, optionally in the
presence of a palladiumcatalyst (e.g. BINAP/Pd2(dba)3 and a base (e.g.

sodi um or potassiumtert-butoxide), optjonally under m crowave conditions,
af fords the subject compounds VI. [0101] Conpounds of the present invention
can al so be prepared as shown in Figure 2. The tert-butoxycarbonyl
protecting group is renoved froml by treatnent with an acid, such as HC1,

o - Y



WD 2012/ 027702PCT/ US2011/ 049408 [ 0105] Conpounds of the present invention
can al so be prepared as showin Figure 6. Treatnent of al dehydes XVIII wth
an or ganowetaldad2e7oeeagent, such as an organolithi um der iPcattise@ 1854408 or a

G ignard reagent Cl or RSMgBr, in uitaple inert solyent such as

di et hyl et herg(?%‘r“a?z‘tc %WH%‘F%E’%H“QP%PZ@&P@B -k Pyrolising aylrywiding-
ketones XXI'V is cayishgehydl awistdy s hexdgass- Martd B.iRgsal | odi nane reagent.
Standard deprotection, €.9., W th aqueous hydrochloric acid in dioxane,

t hen provi des am neslogtajbmaphthateeeconverted to subj ect conpounds XXVI as

d i bed f i f _subj 111 in Ei 1,
begt nni g wi (BOPEEPToR R BoRupe i FE B GTBBH b B0t Hepgrmstis ety
XXI'V. The resul ti ngyBmpyRin&XVsdlfonyheuLR0YRASIh i RoATRIVH 4 by reaction

wi th an ani no-substi f uf ed iﬁ/l‘l dyl sdl fonyl” halide V. Alternatively, the
am ne XXV i s react@dlopenth[bindphthelesabst it ut ed pyri di nesul fonyl chloride VI

to afford a -substituted ridin f.onan de . der.j ive XXVII.,..which is
then treated m%ﬁ%’ﬁ BT pr?’gmf %18§¥IP%?1&§§?‘§5§88’£"P Il).'gfé)'l@éf'ﬁlforwarfdhgén‘
appreci ated that subigpiytidined®n solfortynes By biedi s-askdhiyaryl Ha erdigas V and VI |

in Figures 1-6 with appr gh%ri at el }/ substituted heteroaryl sulfonyl halides
provi des additi ondlyclopppalbiepphdrlonsr nul a | as described in the Sumary of

the I nventiongyliVid 3 dul Aty ocarti-cobd Receptor
Activity [0105] Tt oA s R e B R S B o

t hei r anti gl ucocortexaloiddo-pr2opaidzb-egclophitd[bfitphalass aysulfonydpypidinedsyliapabl e
of nodul ati ng gl ucocort]cai dlpr eceptor activity are presented herein.

Typi cal |y, conpourd&o8finersolyr esent invention are capabl e of nodul ating

gl ucocorti coi@yh Ba RS EIoptdpy1h¥h b Vet b BEhagL L4 or by
preventing GF\g ?i g{(agﬁ[g%pf?g%q S}Sné%!'ng t%gjtﬁ %R t In (Bsrgﬁllé g lgdltl?rgr??;g t he
conpounds exhi bi t Hekalyldeo-d12,rviazyicptlopintalbfrfaplthalefitrérseffond]pyedargl-gally
assays di scl osed here:l. . ey test the ability of conmpounds to (1) bind to
the GR (2) sel ectﬁy\l}ré”gl ind>to the GR (3) prevent GR ligands from binding
to the GR (4R)madcaipRofyi@c@mokinbihyl-0f 6 NautBabdinal GBLdvdale-RYy 8t - and/ or
(5) exhibit no%-cﬁyot gﬁi%ﬂhgffec%]s. % n iglg Assays1 [g?cﬁg}h Ir? sone ]

[
enmbodi ments, GR ndddlugrameng)-d.4.4beh6i7i8-bakabydreddeéRitnyiazar nol ecul es t hat
conpete with a ligan s dexanet hasone. Those of skill in the
art will recogni z%%%g?&?@}agﬁ%%%ng’ nunber of ways to perform conpetitive
bi ndi ng assayls{5-[(R)slantytsgroshnethosymeRyl-$-(piRotdpbebdl-ed, 44,36 78- 1 abel ed GR
| igand and then caontacted with a test conpound. This t?/fpe of conpetitive

bi ndi ng assay may M§Kad/de ] 2et-Biazadyelopsealbingrhbalsnesdriglfagy lipyptiacerent
assay. Alteration a(zgﬁ(?n_ﬁ?ldecr ease) of the quantity of ligand bound to GR
indicates that the nolecule is a potential GR nodulator. Alternatively, the
bi ndi ng of a (RN@aXOLRM@WIDRMBCTY SRR I{DH9d40phees)-6-Compupndint4 yERyidine-be
measured directly w a. .l ape fest. compqund. This latter pe of assay
is called a dir ect3'ﬁ1hﬂ’c5‘?’lﬁg4?%3£§$ 38~F@<fbé<%0§gﬁﬁga§~}r@@fl—%? Hﬁ?%ﬂgﬁ?g]&'géleﬁﬁd
conpetitive t(Rr)mlL(am_a&@?my@)a@[@qw%eﬂudrepﬁrmﬁﬁ.@tyx)-%icﬂhé.ﬁeshﬁaﬁylj-%-@t S.
The formats nmay be sinmilar 'to thosé used 1n I nmundassays and receptor

bi ndi ng assays. Faonethoxisthoxypeihyh-bafta,bi6f%Ehemhyfior Htls2,6-tmazbi ndi ng assays,

i ncl udi ng conpeti tci Ve Qitn@)}l{g\% }E}fﬁ?aﬁs and direct binding assays, see Basic
and Cinical ImmngF(S)B)fla/ 8 oty (D. Stites and A, Ten ed.) 1991; Enzyne
| mmunoassay, %{(R)-MagBIubsopRehyl)-&RE(FOESS AuoBpgaoRahanyl)-flas b 9@ -kkdifiro- and
"Practice and Theory of Enzynme | mmunoassays,  P. Tijssen, Labor at ory

Techni ques i n Bi ochefitgegaycysivprenslbeanhiral@iedaadpetoxs ksihanol,Sci ence
Publ i shers B. ¥, {AQS 985) Rach of ' 1is i ncor.porat hergei n by
r ef er ence. [(Qﬁdﬁ%ﬁé%?ﬁéd{ y@h@?&%@%@??r{) P %&g&ﬁrﬁ iyr%jgpgéég?sj,aﬂﬁg)rn ygxgnpl e,

t he sanpl e conpound-mehylciorede3wirhéthexynahiey1pd, 4ar5d, ¥ 8ehekaliydspeEl-f,26- bi ndi ng
sites on a bindi ng[ .agent bound to a solid surface. In this type of format,
the | abel ed anal yt'83%a¢ychwentatgnanhigieneand t he bindi ng agent can be GR

bound to a sojli SE. ' £ I abel ed
GR and the biolngi:?j I[w(gngg nﬁﬁggﬁhngfgﬁhg&gﬁggﬁp%g’%’%g’zgﬁéﬁﬁg%ggﬁgzé!rslt ration
of | abel ed anal yt dribmdeydldpentafid naphalkere -G g finyi [spyiridie 8 S} -wzegudapdiol,i onal to
the ability of a test conpound to conpete in the binding assay. [0111]

Al ternatively, the conpetitive binding assay nay be conducted in |iquid
phase, and any of a variety of techniques known in the art nmay be used to
separate the bound | abel ed protein fromthe unbound | abel ed protein. For
exanpl e, several procedures have been ggveloped for distinguishing between
bound |igand and excess bound |igand or between bound test compound and the
excess unbound test conmpound. These include identification of the bound
conpl ex by sedinentation in sucrose gradients, gel electrophoresis, or gel
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met hods. Useful radioactive |abels include those incorporating 3H 125j,
35s, 14C, or 32P. Useful non-radioactive | abels include those incorporating
f I uor ophowe=s1202em92| UM nescent agents, phosphorescent a@emts2011/049408

el ectrochem | ym nescent agents, .and the |ike. Fluorescent agents are

especi al | y o -%Hawog%qt@arr-lr.‘/ékwmdqlafe%-Stlﬁ%&tylﬁf-éf%@@@p%nﬁé%%ct shifts
in protein structugems #8514 by %eﬁg_g&%@‘ AL B9 ropYa9d/ or fluorescence
pol ari zati on. The chol Jél%ﬂ%?ﬂl a’be’?’ dépen s on sensitivi ty required, ease of
conj ugation with téeloapenpnahhtlsdealsi | ity requirenents, and avail abl e

i nstrument ati gn. review of various | abeljn r.si |. produci

systenms whi ch'“NE Eﬂaaﬁlée@ 15IEBQPEPS’?)'ﬁifngmoxm.ethigégﬁa@%%?’%\7&?&8}9’#‘%‘1&96'

i ncorporated herei @ia%pﬁ&&&h@dﬂﬁ%aﬂﬁha&r%—@—@ﬁl'fdxﬁ‘f‘l]? fi@heBLY1} PYFBR&RS-3-dihe

| abel may be coupled ditectly or indirectly to Ke desiTed conponent of the
assay accor di (-1t 0-1B)H ad st lwetobhdaybwde-inathokpmethy - 1,p 3203, 7. Bdiexduidpet i2t6-ve

bi ndi ng assays, the. _amunt of Jjnhi.bition be determ ned usi.ng th

Cechni quos df sl osEEherdon arhBORRhIHE s FoonTist 185 Son o HRIBREEAT ng by
a test conpoumd-depeRdfophbnylRe-[83EaY3-a06@proiidnangd)-piridine scaoay] uat | ons
of ligand, |abeled analyte, and test conpound that are used. In an

exenpl ary enbodi memethoxyraethplohfiaSi6s/.$arerhydronEHdabédiazant i nhi biting t he
binding of a GR |i i.h conpetitive binding assay if the

i nhi bition const an&?&?&‘&@n@é@l?ﬁan 5 p,Musing the assay conditions
present ed in @apl-BluGtophtimyl B4 5i63)-BResppatylidir od)-pridine-a-satfopdial i s
said to be capable of inhibiting the binding of a GRligand to a GRin a
conpetitive bindi n’@e%§§?€’tﬁyl"3>ﬁ%5@;7’%‘64‘%@/&%h%ﬂ%6151%“!\%303i ng the assay
condi tions present | I n anot her exenpl ary enbodi nent, a
conpound is said t%%dgéga E&gﬁ%a?éllehhi biting the binding of a GRligand to
a GR in a conf®ti-t4-Veoliphdnyip4assthoxymetiyd-oK2-ysrolidas1yhapidiog-4rfusylirg t he

assay conditions present in a ..In anpt her exenpl ary enbodi nent,
a conpound is sai d£’g?ysgiefg'gﬁ’éﬂ%mgﬁielrﬁﬁil?ﬁ]i‘?%ahcgc ql?émﬁﬁbgléa}pﬁg‘agqnga GR | igand
to a GRin a goMRedR)ViedFRdidpde E);@é/-nlefthdxgﬁle’fﬁyl-ll§1,4a‘?§,§,7§8hl@ékaﬁﬁir81\ﬂ,21,@ ng
the assay conditions presented in Exanple 65. |In another exe .I'ar%

enbodi ment, a conpbigagcydopsaiaibinephbaleagpatshikomt]-pyridini2tylhgyrrabdibi el ng of a
GR ligand to ' competitive bjndi Wt e il S than 1
nM usi ng the @3?5&@83& F@Hémﬁbeen 1ﬁltlaégjeﬂg)xgégﬁ}%’%%g%’ﬁ861}}16%? ]??gdr'%g'ékjéﬁpl ary
enbodi nent, a conpeiapgcidosatdbnapiBaleapalligonfl]-pnidiki2tylngytoBdiaingdi, ng of a
GRligand to a GRin onpetitive binding assay. | is less than 100

ac I.f the K,
pM usi ng the %\@{E@r1dérﬂpqméh@lyar%é%ﬁmaﬂqliﬁ-ﬁlawéidénes%-.suhfwya}qbf‘ﬁefrﬁéxerrp| ary
enbodi nent, a co 1S Sakd. 1o (Wala]lf o T ¥ r inding of a
R 1igand to a GR TadS LR OFl R R DR B0 N2 10
pM usi ng t he assayammodictiianns presented in Exanple 65. [0114]

H gh-th h ' t hod t | . f
potont i noduDak G d M AUIEheTSTlch 1o ABNpCaNIO BN b ol PRI Sscr eened
0 one or more \IOARI027I2PCRLISA0LL 949108 axtaBa AR danasided

herein, to identify those |ibrary nenbers (particular chemcal species or
subcl asses) that dylepitlay}-aydekdingdolchar acteristic activity. Preparation and

screeni ng of - ical, Lihraries is I ngwn to thqgse, of, skill jin the art.
evi ces Tor o BHEpAr BB R LT Bl S SR E LS ety

avail abl e (see, e. gﬂfon?ﬁﬁ,NE,%J,@Q@xaM?&Q-Adm@i@@ﬂc@wsn?aiﬁ]hapmlwe@vﬁ-l e Ky,
Synphony, Rainin, Wburn, MA 433A Applied Biosystens, Foster City, CA
9050 Plus, M| i porlmetiBdppwrralidipgol. Cel | - Based Assays [0115] Cell -based
assays i nvol vg,who} I cell ct I QNS aj nj f ay for

bi ndi ng or no@iﬁl\g?% glﬁl%%phg% 5\% ym%%)hg%% éyf iygg%g‘uﬁ;{é&%? thiég’gra]zgent

i nvention. Exenpl ahsxabedio-1,Y patatahalclopantafignaiseithl @echr ehirbigkylio atidetiygt hods
of the invention include, e.g., any manmalian cells including | eukocytes
such as neutrophi | 8monocyt es, macrophages, eosinophils, basophils, mast

cells, and | ypphpey aSe] ang_B.gel.ls em ag,~ 8urkitt's
ymphomas, ¢ UNDEF LT o) A5 e Ghbin A S et YO0 357 "

endot hel i al cel | s, hédahydiol ig3beriazacydipenald haphtimiael 4-cebdxylic ciddstprépyior
cells, ovarian cancer carcinonmas, cervical carcinomas, glioblastomas, |iver
cells, kidney cell&®and neuronal cells, as well as fungal cells, including
yeast. Cells can be primary cells or tunor cells or other types of inmortal
cell Iines. O course, GR can be expressed in cells that do not express an
endogenous version of GR [0116] In song; cases, fragnments of GR as well as
protein fusions, can be used for screening. Wien nol ecul es that conpete for
binding wwth GR ligands are desired, the GR fragnents used are fragnents
capabl e of binding the ligands (e.g., dexamethasone). Alternatively, any

T N o - . o b1



WO 2012/ 027702PCT/ US2011/ 049408 [ 0120] For preparing pharnmaceuti cal
conpositions fromthe conpounds of the present invention, pharnmaceutically
accept ablwocarwizerng can be either solid or |iquid. Soli@crarseoiprnegas ati ons

i ncl ude powders, tablets, pill capsul es, cachets, suppositories, and

di sper si bl e gRidraguoTRP s o-Lmiondiolindhy by i SPuRPY- bl fces, whi ch
may al so act as dijuafao-1leREL R0 AR BnaPl BAlEE G40 BISSSINALIQveS, tabl et
di si ntegrating ager?t ?gxdor an encapgcu at | Ag}nﬁgﬂtx eri al -a Dert%l%fls' on techni ques
for formul ati on angclatniyhesd¢rr ati on are well described in the scientific and

atent liter re, see, e.d,., e latest, edition of Remn n
P macout § AR raeBaerRaLis Do oRR Yo ks S SRR a8t on' s
[0121] I'n powder s, holhedfal b Eridzg-cclbpely dbihaies-salidox ik i s in a

m xture with the finel'y divided active conponent. In tabléets, the active
conponent is m xedywoptopyhectibdresicer havi ng the necessary bindi ng properties

in suitable ortions and. .c acted.in the sha d sj Lred. The
powders and Rgg'lqé(?'éﬁ lb?rg?%fné@l'@'@gw Ohlnﬁ'ﬁlﬁli’%@%éﬁf@@gntyﬁ%O%dég ’k’t he active
conpound. [0122] Sigkiafak® 1 20-trthz@X%¢¢IBp&IA[5]naplthilde-4DUirbakgiceld | imited to,

magnesi um car bonat e; magnesium stearate; talc; pectin; dextrin; starch;
tragacant h; a | ow qyeloppiyneihxl estebcoa butter; carbohydrates; sugars

i ncl udi ng, byt,\not, 4i 10 O 4 anni 1o r rbitol,
starch from (L:tg){r) 2,({4m1i%{éggo%ﬁ%yi e6, (éo%}%éé}g?mofyﬁﬁgdﬁnep?gﬁl? Jé‘{.ﬂ:le’lélﬁﬂqz’ge such as
met hyl cel l'ul ose, Heyahiyaxy-propyiaaeichybpard[biaphbalend-4so0gburylic acid 3-

car boxynet hyl cel | ul ose; andlﬁgum; i ncludi ng arabic and tragacanth; as well
as proteins incl udPHERXYBYRloBBYIMetngl €¥80-t 0, gel atin and col | agen. |f

desired, di si(F%ﬁ%i@ﬂb@ggggrn@%,E%Hogﬁﬂo@g_@lggﬁrﬁﬁﬁ@y_Sgﬁ(ﬁq}g?’qg’éyl(gh as the

cross-|inked ne,” agar, gl nic aci sal't thereof,
such as sodi um al dieralyelro-l 212 8]azbragepertalbsphthelepe-da-cabdxylitdeidsiH t abl e
coatings such as conﬁ ntrated su ar sol utions, which may al so contain gum
arabic, talc, pol ydft @Pﬁ?}?‘?grxl% ' °Yr bopol gel, pol yet hyl ene gl ycol,
and/or ti tan!(!RU]1%4%h%phé@%%-n§ﬂﬁﬂ&in%§b-pﬁ@n@Busﬁﬁ&{fl—@,'2195?6}'7,@- sol vent s
or solvent mXxtures. Dyestuffs or pignents mag be adde o the tablets or
dragee coatings f drexphysiderd (2.6-texaeicy¢lopgrtalh]raphthalenhrar-gabexyliceacihd quantity
of active corrpounoh irdxeeH gsqgrage). Phar maceuti cal preparations of the

i nvention can al so”be u%éﬁ orally using, for exanple, push-fit capsules
made of gel at(Rr)-,l-(aSFmeﬂthasﬂ)S@t@-m IRd-oppaEidies 3 Fadenyf-1ge.@vj8n and a
coating such as glycerol or sorbitol. Push-fit capsules can contain GR
modul ator ni xed wileralydre-l 2ef-tigzatsy elaperdalblraphiialepede-sadovylicsacit ¢hes,

| ubricants such asg; : i.um stearate, and, optionally,
stabilizers. In soc%lftn%%:h baglﬁpgég?ﬂﬁﬁ{gy’m nodul at or conpounds may be di ssol ved

or suspended (R)-1s@iElablophériyijb-dé-mmpiatiinas yi-pyridineBlsalfohyluidc @@ 8af f i n, or

| i qui d pol yethylene gl ycol with or wtho stabi]izers. ..

2012/ 027705PCT] USIEEE! E@Aé%freaf%ﬂ%?m%kﬁaﬁﬁ%ﬁ n%-gﬁa-ﬁefépmq wdd 55 | ow

mel ting wax, such gsmaidBxstdineyitfenly@tiyr acid glycerides or cocoa butter, is
first nelted and the active conponéent |$ dispersed honogeneously therein,

as by stirri n@)-1THellpolopkenyhotrogremephingd-yi-pyredine 3 tshBonyd blidedo,i7 8t o
conveni ent sized I al.l.owed to cool d ereby to,solidify. [0125]

Li quid form pr epap%txmo“llr‘?c%l%ba@a'scéffHﬁ??%ﬁ@?na?b@‘ﬂéﬁgﬁgﬁgr,bo HiE & si ons, for
exanpl e, water or WaiRrdRnaeniesergl ycol solutions. For parenteral
injection, liquid preparations can be fornulated in solution i nhggueous

pol yet hyl ene @)yicdFlyotophemi)-6{ @ rRefoxxqsiding-Senlfanybnis4.816. 1. &dbexahiyero-or al
use can be prepared,by .di ssol vi ng-t-he active, conpaonent .i.n er . and .addi ng
sui t abl e col orant sf,j’zﬁgltg\%ar Csy,cllo e%%ﬂf]fla eh(;%lga,lenaenélcfl T Zlﬁiaﬁlg Cg\é\@)h?tglr%%g%‘esi red.
Aqueous suspensi ongtesui table for oral use can be nmade by di spersing the
finely divided active conponent in Water with viscous material, such as

t
natural or sy®oHetdklugipphenylbiler(Rnkflgropamelidindey)-spadigens-sulfonyl]-
car boxynet hyl cel | u OBYA i um al gi e,
ol yvi gl Py 1 ol | doni Rt Er AR EB R A R o R B B bR,
wetting agents sucdtidS-neetindisuxadol-3-ydmethyt éstg, phosphatide (e.g., lecithin),
a condensation product of an al kylene oxide with a fatty acid (e.g.,
pol yoxyet hyl ene stearate), a condensati on product of ethylene oxide with a
| ong chain aliphatic al cohol (e.g., heptadecaethyl ene oxycetanol), a
condensati on product of ethylene oxide with a partial ester derived froma
fatty acid and a hexitol (e.g., polyoxxﬁthylene sorbitol nono-oleate), or a
condensati on product of ethylene oxide™with a partial ester derived from
fatty acid and a hexitol anhydride (e.g., polyoxyethylene sorbitan
nono- ol eate). The aqueous suspensi on can al so contain one or nore

o B - o e o



[0130] The CR nodul ators of the invention can also be delivered as
m crospheres for slow rel ease in the body. For exanple, m crospheres can be
adm ni st ewecowze7iont r ader mal i njecti on of drug-contai ni RgTrISCOI0®EIES €S,

whi ch sl ow | bcut Rao,. | Biomatey Sci...Pol Ed.
655 oan. 1 o85BS bR Do e R p R relisins Ty X ap R P SR (oo
e.g., Gao Pharm Fi%@,s,é}%g.ﬁé%h gls%’-l,%,%%hia—@folopﬁﬁta{'ﬂ]ﬁé&ﬁlﬁl‘&i’e%-éa@ﬁox@[i@|

adm nistration (see, e.g., , Pharm™ Pharnacol. 49:669-674, "1997).
Bot h transder mal aedl 3-hydradecydbbutgntedtsyl afttor d const ant del i very for weeks

ths. [O h dul at h i cal .f. | at i
Chventi on cardSha DGR CaRuPRI e PPyl T PR e
i ncludi ng but not Heixawd@&12296-hyﬁgéia?abpédté{b]rﬁphtm@iuwa@ﬁ@éthﬁﬁ-pyl_aslﬁdiﬁa-

a

tartaric, malic, succinic, etc. ts tend to be nore soluble in aqueous or
other protonic soldents that are the corresponding free base forms. In

ot her cases, i on..ma a | A . j
i ot dine. o, (RS ERTHBl bR Rt o AR A TR RS S i ER 88T
that is conbined widkbhaudf16,6-pidzascytiopetabl]apABalend-na-ahndthgl-peiroldindent ,

the GR nodul ator fornul ations of the invention are useful for parenteral
admi ni stration, su@hCfas intravenous (I'V) admi nistration or adm nistration

into a body camity. ’ f,.ah. . I-atki
i i st ati oo T oty B a2 REHRY AR ARV R e B pyidine

di ssol ved i n a pha¥-sEteiyt)ided,b ¢, 78 hephadioel H-A126-apza-dntopgntafig napdtleydrebl e
vehi cl es spolvents that can be enpl oyed are water and R nger!s WD
2012/ 02 ﬂ?gg’gdﬁlﬁégg’f £PBAEAIB °8% FFoR (0 AT RS CEHR CLBRT T oh infentiop,

addi ti 0Ny, $LGE ih fafibii&sk RinhS, FARCK LMV RS ¥f BE cERPOHUIS BeRS WAtHPIH4ENT  OF
suspendi ng medi um For this purpose any bland fixed oil can be enpl oyed

i ncl udi rgopyof thetivennomo- or di gl ycerides. In addition, fatty acids such as
oleic acid can likew se be used in the preparation of injectables. These
sol uti onpoggle TRk bBeiisk GRBErAutirdsidRBicRid Herdie sicr-ddl Beditd @EluddBEse

formul ations nmay be sterili zed by conventional, well known sterilization

t echni qustereochiemi¢ad formisaf itamsirugye; d onthd R apharcentswraiions fpycash eaynmpire

auxi li ar b i 19 j i i . i Lions
such ae SARIGTHERRRS SRt SRR ISARCH B RRALALROMRAY SRR LHETS
sodi um agdtais of $Hierdsentaidohpouakds, arg olidisihe serapelodthcdayert@hci um chl ori de,
sodium | actate and the like. The concentration of GR nodulator in these
forml atfyges) ceRINabhelidelied Aeithdd acBRicuaeRGh 8Kt ed BIH hikRRed on f1uld
vol unes, viscosities, body welght, an e li ke, 1n accordance wth the
parti cul amprodds whichdinfferi siy atthe presaice of ede andoteheotppitalbngrdrshedadms. For |V
adm nistration, the fornul ation can be a sterilge i.njectable epar ation,
Such as SERK PR SRR SR EERLET G gT BESPHOG oL EpeR T @ Fygrgeen
suspensi BN, gafedn betrind ttRIreBREQHSMRT alcBrioR @ yRIQV} '&r enticicd @atdRSE the

sui t abl e "di spersing or _wett;zipg agents and suspendi ng agents. The sterile

i nj ect abteplapemapriroden tyliesby allsaretyathan Hreeseppecotithiseeteatpe Adlisatopia or
suspensi on. i.n_a nt oxi ¢ _parent eral | yaccept ab il went. or nt, such as
ot ut i gRiapn o Lo huS b B R EL TSR YT Rhfind S RbL S or 1B 4R

nmodul at ognchapatsedtVivnsthekcdRafilmyvaBidnomveatore del i vered by the use of
| i posones which fuse with the cellular nenbrane or are endocytosed, i.e.

by enpl oy | i i j to t
of i qonucitieof JEREpAIEER BE ik AR nciGle B AR BRUAILRENSES be
cel | resaid prodruigrfommd othetcosippundyofibé pgsdnt pogoti@salsparctide uhaisdbyiemstaade t he

| i posone surface rries |igands specific for target cells, or are

ot her wi s@eﬁbékté?éﬁ&?%q eﬁcré@e%éﬁgéﬂn?]é%a speci fic organ, one can focus the
delivery of the GR nodulator into the target cells in vivo. (See, e.g.,

Al Muhammi®91] Sbly meludegsmbre b3 1298 306 1fA0 Gt ratChasatate, Cualnte, @hdmde,

Bi otechnol . .6: 698- 708, 1995. Ostro, Am .J. Hosp. Pharm. 46: 1576: 1587

1089) . 10PPEHYC- A, i CLUR e P PR S5 BhPS P AU RPRBIAIh NORICE MG age
Form 1 nasaed ARG Mhid RAraRs, @RBAR! blekte] Brusid) PadofRdatt Nifrtedll tasél@B e, cont ai ni ng
appropriate quantities of. the active conponent. The unit dosage folin can
be a packmgidtepmalratcagénsisinateh fipraslcaglocawtn, glushogalgi seelsraedoamatet i es of
preparatjon, such as, packeted. tabl et capsul e and ers in vials or
anmpoul es{’ewgt& éi?ﬁglafﬁgﬂeiﬁl%g%‘gt@n?t&?%ﬁ%rgﬁlﬁg%lag’ @%T&SB?%‘%? Bi%et, cachet, or

| ozenge itself, or it can be the appropriate nunber of any of these in
packaged form [0135] The quantity of active conponent in a unit dose
preparation may be varied or adjusted fromO0.1 ng to 10000 ng, nore
typically 1.0 ng to 1000 ng, nost typically 10 ng 38 WO

2012/ 027702PCT/ US2011/ 049408 to 500 ny, according to the particular

e B Y b1 N o R " o " S

he



[0139] In an exenplary enbodi ment, the CGR nodul ator is an antagoni st of CR
activity (also referred to herein as "a glucocorticoid receptor
ant agoni swo)e12A2gioacocorti coid receptor ant agonl st, as reESh@n piaps r ef er s

to any co |on or co ound whi.¢ch or. co hibits

(ant agoﬁ?lg‘g%f)s uHPRAG ARG PRY o0k (e gladcpebrianedint TRypts e e&&%@gﬁtlgﬁ (e.g.
cor ti solo@adafy MRkl Gut %fe ﬁtﬁtli‘r%ﬁe'd 1601t oth iR8ARTbadeiR] Ogt eh@a{hell%tal

i nhi biting any bi ol ogi cal response associated w th the binding of GRto
t he agorsaks such@d 4@fiuhrsalss, aed potessienidth; riakine ¢and nGRalmelsbehas calsw@n specific
gl ucocortjcoid receptor oni st sed herein speci fi .

o1 beocortlts ndinER e i pRdERS botiscind ERben B0 B St areawing

whi ch i HakdiihSuddsall wathQEbE HamiRS BRAFEORESAS nRlgRnine tAdtNIR'-bi ndi ng of a &R
to an agonist by preferentially binding to the GR rather than anot her

nucl ear ditssapetylqriRpmi®xanpl es of nuclear receptors include the
progesterone and mneral ocorticoid receptors. In sone enbodi ments, the

speci f i qo@y2)coriRkibeRtitallyerepitable sltsagend £0idib Icaldpomfd@foe fRPrésehl mvéioaR
rat her than _the m neral ocorticoid receptor ](qI\/R or est erone rece& or

(PR). | rirgsallsfemndarigh asss diamsht catippie S@Itﬁa%tc ag at}}ﬁhé%el plincoiathmeidlse

ant agonig 2 ref, I

A A R s ey SR R L e
enbodi nmmtmortth ﬁpmhfhaamgbmumcdrethydmmdomanepmcbr ant agoni st bi nds

pref erent.i I I ratgl r than the ESCOQESt erone receptor (PR). [0141] In
a rel at éEIS y&r@aniyn gl ocorti coi d receptor ant agoni st bi nds
to the GR mnth an associ ation const ant (Kd) that is at least 10-fold Iess

t han t hd0®@B]f oBintilaely MRd ddditmnctlis sudndsodineeh acids, negampewitiaxylighut ogenici coi d

receptor o.the GRw th ass CI t| on ,const ant d) that
b P oulPRE g8 i hoalien i At e PR R e AR REP s et
the spegirbiiGedh H&Q@Qrotl CREH ag Qon@ithiRe paxt 5t thistideutco the GR with an
associ ati on constant ( d) that is at least 1000-fold |ess than the Kd for

t he NR 2] r td I, t hod
of m)duI[ng g gjléq %grgg%)ﬁ@gg:[h %1 bu]% Rbg%%%é?ﬂa{%%@ ﬁ&a&%% %‘L? ﬁ?tgtggrl ng
to a sulijasctr doid m&ieldolhh@g ﬂnefparem tdtﬁpamduﬁ tieadonyergfohelohanter. alMarpdrettffodn
conmpound of the present i.nvention. [0143] I.n sone enhodi nents, the present

i nvent i o¥ th empaved diffess Hom e vw@&tsahéoww%%ephwwé BHPEEESSuUchAbugh
nodul at i ring to
2 subj et R R ER. Sof GRS he HIS Y L LR MR T R
conpoundogafpotthé fgtispnposenvétiteippesent iD¥etjonl n sone enbodi nents, the present
invention provides a nethod of treating a disorder or condition through

ant agoni[pogy] acetdif e&&gtuﬂa@ lod tHeq&@sl%%vertthﬁ AR ERRHINGARPNARE RnAdRWRIISker | ng
to a subject in need ereof, a therapeutically effective anount of the
conpoundobifatedrerms, éxdpding hydsateql cﬁ@rms[ dnzgel}erﬂ tbezrsple/'@Sﬁdcfﬁlmﬂ @ea@evel@@tttes are
capabl e of be| g treated Wlth duI at or t he

d
AR ot PhoRfeR GrtsaRt dlebMaftsdE SRk i Sbchel DRl BV EH L Corflin

depr essi d@ﬂqpoﬁhdlsﬁbﬂm@ﬁﬂekérﬂ envieRPéh MAv latu,st m&ﬁﬁlhﬁ&l cﬁsystailﬁﬂedsut axﬂorpmefbghy clgni a,
stress disorders, antipsychotic induced weight gain, delirium cognitive

i mpai r nﬁ?ﬂeﬁah all ey med darrpsaate éﬁtlgale@tcfghmewes @eteé@nléiﬁ@bv & nreseRhidveRtiial s

w th Dovpy %ré%ft%dgﬁr?ﬁ bPSHRREL §co§§ an}h% t‘%%hdoﬁ? erferon-al pha therapy,
chronic pain I n associ roesop ageal reflux disease),
post part sychosi s, artuntdepreSS|on neur ol ogi cal disorders in

pr emat urlﬁn%‘ﬁf ahfigam ﬁ‘i"&P%Il“Hé Of eI EIFEE IV S RAgSCSY ?%YH@?@%‘C CERPHRGSs cul ar

di sease, BYREELRAS] Hou ?Wn@ﬁh@%na%ﬁ@ 55 FRBna RO RlofeorB AUEBRer RN
|nnunode cl ency V|rus or acqui red | munodefici ency syndrome’ (Al DS),
neur odegeEoerckid isomérns, s;ere@tlsqmeurlné”om tatseas ke deftheRamkemsorf absditsease) ,
cognltlon enha ment S ndr Addi son s osteoper05|s
Frat 1y SRR ory (R LRl dl DY O (o top Ak 4dseand RET b RESAF ¢ 1 3
asthma afdombhdkd w}un gk Ioftnégﬁttegﬂm&ett@énedn@ dofBRhiRds dﬂtlﬁ@ rebdik ection,

i mmunodefi ci enc WO 2012/ 027702PCT/ US2011/ 049408 i nmunonodul ati on,

aut oi mmungerdios se@mcmdleeh(g;ﬁe’dnclvma dowe ai amgo bemepusibledo b:erhh&smrand/or

mul ti-dr.ug resistance, i ction ano eX|a cac

post -1 r el o teeraes it G i B lS KGR SmoBBRE T rBepiP iy pure
catabolism and nuscle frallty The net hods of treatnent includes
admnistering to a patient in need of such treatnent, a therapeutically
effective ampunt of a compound of the pgesent invention, or a
pharmaceutically acceptable salt thereoP [ 0146] Thus, in an exenplary
enbodi ment, the present invention provides a nethod of treating a disorder
or condltlon through nDduIatlng a GR the nethod |ncludes adnlnlsterlng to

oy Y T o Y o



WO 2012/ 027702PCT/ US2011/ 049408 into a body cavity or into a |unen of an
organ. Substantially higher dosages can be used in topical adm nistration.
Act ual nmewbadr/Ror2prepari ng parenteral |y adm ni strabl e PGRUSR@I/034408

ose skilled in the art .and are

formulatjons w |l be known or parent t h

descri befdh HBREYSCRYS %ﬁ%@-aﬁa@ﬁ-egﬁ K%hgorggrsm Bgrraprred udRgpFhiral see
al so N efBhons Br cHief RRES s, MU e VoL it &nAbA I AGhhRRles. Agarwal , et al .,
eds., De G uyter, New York (1987). [0I50] After a pharnmaceuti cal

it [ di GR. | at f the i ation. h f | at ed
o a8 of & B BT O Psiiasf heioond AL obf PafEsbal mer and

| abel ed F@arugk 8ATHERBMPOEnBMHekdfbed bR &Mk icOMpolRts tRd MAUIFuhdrkon of R
nodul at ors, such Iabeplng woul d include, e.g., Instructions concerning the

armount , dheadesdakanganunder physdologicaldenditions it provide the compoundsoefithepresent he

inventi on provi des.for,,a Ki for the treat t of deliri in a.human which
e ey AR s plbdr bl bl ERATEMC QlnSEhil AL bited

i ndi cat i i@héntiod dyagemaatoskibediical dfctsiiinbs bx abb efvidinnidhe KR gxasiyleat or .
[0151] The _terns and expressi ons whi ch have been enployed herein are used

as ter mePIefrugR s hpYlPwlY converirsktodhe ¢amprauats ohihe prrgenthigteatips when plieethinion i n
the use t?efnﬁﬁéiﬁm h%&mesmﬂg%ﬁﬁ{ aeﬁﬁfagﬁsengimg)éﬁ!:ﬁé%ipﬁ €t al ents of the
ed, st |

f eat ures shown ahd descri or portio ereo ei ng recogni zed t hat
vari ous ifications are ssible within the scope of .the_invention

cl ai med. Rbbcoibr corgpRpng of @P URIEOR £t b %ﬂ@ﬁlzaﬁggy BB Rk methods Kpgwn

I nventi of JRRYf QSIIQIS’EH%'Meé"CB@f%Xnﬁ\F&eO an@f&n%%&tﬂngﬁ%ﬁaﬁﬁcp};arﬁ% ot her

enbodi ment of the invention, t hout departing omthe scope o
i nvent i olP89For byeamagylrepriaiheorhlgattinnes gehele weR kmodulszintbeticorthodnds ar e

equal l'y |icable.to the nethods of treati di sease states and/or the
ohar mace LT B SBOLr PY NS S rieDREC MR & A 1A F0BHS QAP FoNLY “BRTEN s,
and pat eqHd RpRkibAbitRete ofskifidn Ry Ricvadret. NBlcalubdisOrNewas 88ebY td ef er ence
intheir entirety for all purposes. Table 1. Act|V|t%VData for exanggg

(¢)

conpoundilugifate pratapt ektha diviersganathests qeaidale forNee in assempolingdhseempeunds

Bi ndi ng ilﬁllen%n!:%%eivgﬂ ?ﬂe cﬁsc%éggg kseno% intended to define the scope of reactions or
reaction sequences that are useful in preparing the compounds of the present invention. One
of skill in the art will appreciate that other methods of making the compounds are useful in
the present invention. Although some compounds in Figure 1, Figure 2, and Table 1 may
indicate relative stereochemistry, the compounds may exist as a racemic mixture or as either

enantiomer.

[0099] The compounds of the invention are synthesized by an appropriate combination of
generally well known synthetic methods. Techniques useful in synthesizing the compounds
of the invention are both readily apparent and accessible to those of skill in the relevant art.
The discussion below is offered to illustrate certain of the diverse methods available for use
in assembling the compounds of the invention. However, the discussion is not intended to
define the scope of reactions or reaction sequences that are useful in preparing the

compounds of the present invention.

[0100] Compounds of the present invention can be prepared as shown in Figure 1.
Starting materials can be obtained via commercial sources, known synthetic methods, and
methods described in U.S. Patent No. 7,928,237, incorporated herein by reference. Esters |
are converted to alcohols I1 by treatment with a reducing agent such as DIBAL-H, LiAlH, or
RED-AL, preferable DIBAL-H in an inert solvent such as dichloromethane, tetrahydrofuran,
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benzene or toluene, preferably dichloromethane. Alcohols II are converted into ether
derivatives III by treatment with a base (e.g. sodium hydride) in an aprotic solvent such as
tetrahydrofuran, N,N-dimethylformamide, preferably tetrahydrofuran followed by addition of
a substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted arylalkyl halide or methanesulfonate. The tert-butoxycarbonyl protecting group
is removed from III by treatment with an acid, such as HCI, HBr, p-toluensulfonic acid or
methanesulfonic acid, preferably HCI in a solvent such as dioxane, ethanol or
tetrahydrofuran, preferably dioxane, either under anhydrous or aqueous conditions. Amines
IV are converted to the subject compounds VI by treatment with an amino-substituted
pyridylsulfonyl halide, such as the 2-substituted amino-5-chlorosulfonylpyridine V, in an
inert solvent such as dichloromethane, toluene or tetrahydrofuran, preferably
dichloromethane, in the presence of a base such as N,N-diisopropylethylamine or
triethylamine. Subject compounds VI can also be prepared in a two-step sequence beginning
with reaction of amines IV with a chloro (or bromo)-substituted pyridinesulfonyl chloride,
such as 2-chloro-5-chlorosulfonylpyridine VI, to afford a halo-substituted
pyridinesulfonamide derivative exemplified by VIII. Treatment of VIII with an amine in an
inert solvent, such as tetrahydrofuran, toluene or N,N-dimethylformamide, optionally in the
presence of a palladium catalyst (e.g. BINAP/Pd,(dba); and a base (e.g. sodium or potassium

tert-butoxide), optionally under microwave conditions, affords the subject compounds VI.

[0101] Compounds of the present invention can also be prepared as shown in Figure 2.
The tert-butoxycarbonyl protecting group is removed from I by treatment with an acid, such
as HCI, HBr, p-toluensulfonic acid or methanesulfonic acid, preferably HCI in a solvent such
as dioxane, ethanol or tetrahydrofuran, preferably dioxane, either under anhydrous or aqueous
conditions to afford amines IX. Amines IX are converted to the pyridinesulfonamides X by
treatment with an amino-substituted pyridylsulfonyl halide, such as the 2-substituted amino-
5-chlorosulfonylpyridine V, in an inert solvent such as dichloromethane, toluene or
tetrahydrofuran, preferably dichloromethane, in the presence of a base such as N, N-
diisopropylethylamine or triethylamine. Reduction of the ester group in X by treatment with
a reducing agent such as DIBAL-H, LiAlH4 or RED-AL, preferable DIBAL-H in an inert
solvent such as dichloromethane, tetrahydrofuran, benzene or toluene, preferably
dichloromethane affords alcohols XI. Alcohols XI are converted into subject compounds VI
by treatment with a base (e.g. sodium hydride) in an aprotic solvent such as acetonitrile,
dimethylsulfoxide, tetrahydrofuran or N, N-dimethylformamide, preferably tetrahydrofuran

followed by addition of a substituted or unsubstituted alkyl, substituted or unsubstituted
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heteroalkyl, substituted or unsubstituted arylalkyl halide or methanesulfonate. For the
preparation of compounds VI in which R = CHF; the alkylation reagents can be

FSO,CF,CO,H in the presence of Cul.

[0102] Compounds of the present invention can also be prepared as show in Figure 3.
Hydrolysis of esters X by treatment with a base, such as lithium hydroxide, in aqueous
tetrahydrofuran affords acids XII which can be converted into esters by conversion to the acid
chloride, e.g., with reaction with oxalyl chloride in dichloromethane, followed by treatment
with the requisite alcohol in dichloromethane in the presence of triethylamine. Alternatively,
acids XII can be alkylated with the appropriate alkyl halide under phase transfer conditions
(tetrabutylammonium iodide, aqueous sodium hydroxide, tetrahydrofuran) or in N,N-

dimethylformamide with cesium carbonate as base to form esters XIII.

[0103] Compounds of the present invention can also be prepared as show in Figure 4.
Acids XIV, prepared by hydrolysis of ester I, are converted to esters XV as described for the
preparation of esters XIII in Figure 3. Conversion of esters XV to subject compounds XIII is
effected as described for the preparation of subject compounds VI and VIII in Figure 1,
beginning with removal of the tert-butoxycarbonyl protecting group from XV. The resulting
amine X VI is then converted to product XIII by reaction with an amino-substituted
pyridylsulfonyl halide V. Alternatively, the ester-amine XVI is reacted with a halo-
substituted pyridinesulfonyl chloride VII to afford a halo-substituted pyridinesulfonamide

derivative X VII, which is then treated with an amine to afford product XIII.

[0104] Compounds of the present invention can also be prepared as show in Figure 5.
Alcohols II can be oxidized to aldehydes X VIII using the Swern reaction (oxalyl chloride,
dimethylsulfoxide, triethylamine in dichloromethane). Reductive amination with the
requisite amine is effected with solium triacetoxyborohydride in dichloromethane to afford
substituted amines XIX. Removal of the tert-butoxycarbonyl group with trifluoroacetic acid
in dichloromethane affords diamines XX which are converted to subject compounds XXII as
described for the preparation of subject compounds VI and VIII in Figure 1, beginning with
removal of the tert-butoxycarbonyl protecting group from XIX. The resulting amine XX is
then converted to product XXI by reaction with an amino-substituted pyridylsulfonyl halide
V. Alternatively, the amine XX is reacted with a halo-substituted pyridinesulfonyl chloride
VII to afford a halo-substituted pyridinesulfonamide derivative XXII, which is then treated

with an amine to afford product XXI.
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[0105] Compounds of the present invention can also be prepared as show in Figure 6.
Treatment of aldehydes XVIII with an organometallic reagent, such as an organolithium
derivative RsLi or a Grignard reagent RsMgCl or RsMgBr, in a suitable inert solvent such as
diethyl ether or tetrahydrofuran affords alcohols XXIII. Oxidation to ketones XXIV is
carried out with the Dess-Martin periiodinane reagent. Standard deprotection, e.g., with
aqueous hydrochloric acid in dioxane, then provides amines XXV which are converted to
subject compounds XX VI as described for the preparation of subject compounds VI and VIII
in Figure 1, beginning with removal of the tert-butoxycarbonyl protecting group from XXIV.
The resulting amine XXV is then converted to product XXVI by reaction with an amino-
substituted pyridylsulfonyl halide V. Alternatively, the amine XXV is reacted with a halo-
substituted pyridinesulfonyl chloride VII to afford a halo-substituted pyridinesulfonamide
derivative XXVII, which is then treated with an amine to afford product XXVI.

[0106] It will be appreciated that substitution of the pyridinesulfonyl chlorides V and VII in
Figures 1-6 with appropriately substituted heteroaryl sulfonyl halides provides additional

compounds of Formula I as described in the Summary of the Invention.

IV.  Assays and Methods for Modulating Glucocorticoid Receptor Activity

[0107] The compounds of the present invention can be tested for their antiglucocorticoid
properties. Methods of assaying compounds capable of modulating glucocorticoid receptor
activity are presented herein. Typically, compounds of the present invention are capable of
modulating glucocorticoid receptor activity by selectively binding to the GR or by preventing
GR ligands from binding to the GR. In some embodiments, the compounds exhibit little or
no cytotoxic effect. Therefore, exemplary assays disclosed herein may test the ability of
compounds to (1) bind to the GR; (2) selectively bind to the GR; (3) prevent GR ligands from
binding to the GR; (4) modulate the activity of the GR in a cellular system; and/or (5) exhibit

non-cytotoxic effects.

Binding Assays

[0108] In some embodiments, GR modulators are identified by screening for molecules that
compete with a ligand of GR, such as dexamethasone. Those of skill in the art will recognize
that there are a number of ways to perform competitive binding assays. In some
embodiments, GR is pre-incubated with a labeled GR ligand and then contacted with a test
compound. This type of competitive binding assay may also be referred to herein as a
binding displacement assay. Alteration (e.g. a decrease) of the quantity of ligand bound to

GR indicates that the molecule is a potential GR modulator. Alternatively, the binding of a
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test compound to GR can be measured directly with a labeled test compound. This latter type

of assay is called a direct binding assay.

[0109] Both direct binding assays and competitive binding assays can be used in a variety
of different formats. The formats may be similar to those used in immunoassays and receptor
binding assays. For a description of different formats for binding assays, including
competitive binding assays and direct binding assays, see Basic and Clinical Immunology Tth
Edition (D. Stites and A. Terr ed.) 1991; Enzyme Immunoassay, E.T. Maggio, ed., CRC
Press, Boca Raton, Florida (1980); and "Practice and Theory of Enzyme Immunoassays," P.
Tijssen, Laboratory Techniques in Biochemistry and Molecular Biology, Elsevier Science

Publishers B.V. Amsterdam (1985), each of which is incorporated herein by reference.

[0110] In solid phase competitive binding assays, for example, the sample compound can
compete with a labeled analyte for specific binding sites on a binding agent bound to a solid
surface. In this type of format, the labeled analyte can be a GR ligand and the binding agent
can be GR bound to a solid phase. Alternatively, the labeled analyte can be labeled GR and
the binding agent can be a solid phase GR ligand. The concentration of labeled analyte
bound to the capture agent is inversely proportional to the ability of a test compound to

compete in the binding assay.

[0111] Alternatively, the competitive binding assay may be conducted in liquid phase, and
any of a variety of techniques known in the art may be used to separate the bound labeled
protein from the unbound labeled protein. For example, several procedures have been
developed for distinguishing between bound ligand and excess bound ligand or between
bound test compound and the excess unbound test compound. These include identification of
the bound complex by sedimentation in sucrose gradients, gel electrophoresis, or gel
isoelectric focusing; precipitation of the receptor-ligand complex with protamine sulfate or
adsorption on hydroxylapatite; and the removal of unbound compounds or ligands by
adsorption on dextran-coated charcoal (DCC) or binding to immobilized antibody. Following

separation, the amount of bound ligand or test compound is determined.

[0112] Alternatively, a homogenous binding assay may be performed in which a separation
step is not needed. For example, a label on the GR may be altered by the binding of the GR
to its ligand or test compound. This alteration in the labeled GR results in a decrease or
increase in the signal emitted by label, so that measurement of the label at the end of the
binding assay allows for detection or quantitation of the GR in the bound state. A wide

variety of labels may be used. The component may be labeled by any one of several
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methods. Useful radioactive labels include those incorporating 3H, l251, 35 S, 14C, or >2p.
Useful non-radioactive labels include those incorporating fluorophores, chemiluminescent
agents, phosphorescent agents, electrochemiluminescent agents, and the like. Fluorescent
agents are especially useful in analytical techniques that are used to detect shifts in protein
structure such as fluorescence anisotropy and/or fluorescence polarization. The choice of
label depends on sensitivity required, ease of conjugation with the compound, stability
requirements, and available instrumentation. For a review of various labeling or signal
producing systems which may be used, see U.S. Patent No. 4,391,904, which is incorporated
herein by reference in its entirety for all purposes. The label may be coupled directly or

indirectly to the desired component of the assay according to methods well known in the art.

[0113] For competitive binding assays, the amount of inhibition may be determined using
the techniques disclosed herein. The amount of inhibition of ligand binding by a test
compound depends on the assay conditions and on the concentrations of ligand, labeled
analyte, and test compound that are used. In an exemplary embodiment, a compound is said
to be capable of inhibiting the binding of a GR ligand to a GR in a competitive binding assay
if the inhibition constant (K) is less than 5 uM using the assay conditions presented in
Example 65. In another exemplary embodiment, a compound is said to be capable of
inhibiting the binding of a GR ligand to a GR in a competitive binding assay if the K is less
than 1 pM using the assay conditions presented in Example 65. In another exemplary
embodiment, a compound is said to be capable of inhibiting the binding of a GR ligand to a
GR in a competitive binding assay if the K; is less than 100 nM using the assay conditions
presented in Example 65. In another exemplary embodiment, a compound is said to be
capable of inhibiting the binding of a GR ligand to a GR in a competitive binding assay if the
K| is less than 10 nM using the assay conditions presented in Example 65. In another
exemplary embodiment, a compound is said to be capable of inhibiting the binding of a GR
ligand to a GR in a competitive binding assay if the K is less than 1 nM using the assay
conditions presented in Example 65. In another exemplary embodiment, a compound is said
to be capable of inhibiting the binding of a GR ligand to a GR in a competitive binding assay
if the K is less than 100 pM using the assay conditions presented in Example 65. In another
exemplary embodiment, a compound is said to be capable of inhibiting the binding of a GR
ligand to a GR in a competitive binding assay if the K is less than 10 pM using the assay

conditions presented in Example 65.

[0114] High-throughput screening methods may be used to assay a large number of

potential modulator compounds. Such "compound libraries" are then screened in one or more
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assays, as described herein, to identify those library members (particular chemical species or
subclasses) that display a desired characteristic activity. Preparation and screening of
chemical libraries is well known to those of skill in the art. Devices for the preparation of
chemical libraries are commercially available (see, e.g., 357 MPS, 390 MPS, Advanced
Chem Tech, Louisville KY, Symphony, Rainin, Woburn, MA, 433 A Applied Biosystems,
Foster City, CA, 9050 Plus, Millipore, Bedford, MA).

Cell-Based Assays

[0115] Cell-based assays involve whole cells or cell fractions containing GR to assay for

binding or modulation of activity of GR by a compound of the present invention. Exemplary
cell types that can be used according to the methods of the invention include, e.g., any
mammalian cells including leukocytes such as neutrophils, monocytes, macrophages,
eosinophils, basophils, mast cells, and lymphocytes, such as T cells and B cells, leukemias,
Burkitt's lymphomas, tumor cells (including mouse mammary tumor virus cells), endothelial
cells, fibroblasts, cardiac cells, muscle cells, breast tumor cells, ovarian cancer carcinomas,
cervical carcinomas, glioblastomas, liver cells, kidney cells, and neuronal cells, as well as
fungal cells, including yeast. Cells can be primary cells or tumor cells or other types of
immortal cell lines. Of course, GR can be expressed in cells that do not express an

endogenous version of GR.

[0116] In some cases, fragments of GR, as well as protein fusions, can be used for
screening. When molecules that compete for binding with GR ligands are desired, the GR
fragments used are fragments capable of binding the ligands (e.g., dexamethasone).
Alternatively, any fragment of GR can be used as a target to identify molecules that bind GR.
GR fragments can include any fragment of, e.g., at least 20, 30, 40, 50 amino acids up to a
protein containing all but one amino acid of GR. Typically, ligand-binding fragments will
comprise the ligand binding domain and /or N-terminal regulatory, DNA-binding, hinge

region, and C-terminal domain domains of GR.

[0117] Insome embodiments, signaling triggered by GR activation is used to identify GR
modulators. Signaling activity of GR can be determined in many ways. For example,
downstream molecular events can be monitored to determine signaling activity. Downstream
events include those activities or manifestations that occur as a result of stimulation of a GR
receptor. Exemplary downstream events useful in the functional evaluation of transcriptional
activation and antagonism in unaltered cells include upregulation of a number of

glucocorticoid response element (GRE)-dependent genes (PEPCK, tyrosine amino
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transferase, aromatase). In addition, specific cell types susceptible to GR activation may be
used, such as osteocalcin expression in osteoblasts which is downregulated by
glucocorticoids; primary hepatocytes which exhibit glucocorticoid mediated upregulation of
PEPCK and glucose-6-phospahte (G-6-Pase)). GRE-mediated gene expression has also been
demonstrated in transfected cell lines using well-known GRE-regulated sequences (e.g. the
mouse mammary tumor virus promoter (MMTV) transfected upstream of a reporter gene
construct). Examples of useful reporter gene constructs include luciferase (luc), alkaline
phosphatase (ALP) and chloramphenicol acetyl transferase (CAT). The functional evaluation
of transcriptional repression can be carried out in cell lines such as monocytes or human skin
fibroblasts. Useful functional assays include those that measure IL-1beta stimulated IL-6
expression; the downregulation of collagenase, cyclooxygenase-2 and various chemokines
(MCP-1, RANTES); or expression of genes regulated by NFkB or AP-1 transcription factors
in transfected cell-lines. An example of a cell-based assay measuring gene transcription is

presented in Example 66.

V. Pharmaceutical Compositions of Glucocorticoid Receptor Modulators

[0118] In another embodiment, the present invention provides a pharmaceutical
composition, comprising a compound of Formula I and a pharmaceutically acceptable

excipient.

[0119] The compounds of the present invention can be prepared and administered in a wide
variety of oral, parenteral and topical dosage forms. Oral preparations include tablets, pills,
powder, dragees, capsules, liquids, lozenges, cachets, gels, syrups, slurries, suspensions, etc.,
suitable for ingestion by the patient. The compounds of the present invention can also be
administered by injection, that is, intravenously, intramuscularly, intracutaneously,
subcutaneously, intraduodenally, or intraperitoneally. Also, the compounds described herein
can be administered by inhalation, for example, intranasally. Additionally, the compounds of
the present invention can be administered transdermally. The GR modulators of this
invention can also be administered by intraocular, intravaginal, and intrarectal routes
including suppositories, insufflation, powders and aerosol formulations (for examples of
steroid inhalants, see Rohatagi, J. Clin. Pharmacol. 35:1187-1193, 1995; Tjwa, Ann. Allergy
Asthma Immunol. 75:107-111, 1995). Accordingly, the present invention also provides
pharmaceutical compositions including a pharmaceutically acceptable carrier or excipient and
either a compound of Formula (1), or a pharmaceutically acceptable salt of a compound of

Formula ().
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[0120] For preparing pharmaceutical compositions from the compounds of the present
invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and dispersible
granules. A solid carrier can be one or more substances, which may also act as diluents,
flavoring agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. Details on techniques for formulation and administration are well described in the
scientific and patent literature, see, e.g., the latest edition of Remington's Pharmaceutical

Sciences, Maack Publishing Co, Easton PA ("Remington's").

[0121] In powders, the carrier is a finely divided solid, which is in a mixture with the finely
divided active component. In tablets, the active component is mixed with the carrier having
the necessary binding properties in suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from 5% or 10% to 70% of the active

compound.

[0122] Suitable solid excipients include, but are not limited to, magnesium carbonate;
magnesium stearate; talc; pectin; dextrin; starch; tragacanth; a low melting wax; cocoa butter;
carbohydrates; sugars including, but not limited to, lactose, sucrose, mannitol, or sorbitol,
starch from corn, wheat, rice, potato, or other plants; cellulose such as methyl cellulose,
hydroxypropylmethyl-cellulose, or sodium carboxymethylcellulose; and gums including
arabic and tragacanth; as well as proteins including, but not limited to, gelatin and collagen.
If desired, disintegrating or solubilizing agents may be added, such as the cross-linked

polyvinyl pyrrolidone, agar, alginic acid, or a salt thereof, such as sodium alginate.

[0123] Dragee cores are provided with suitable coatings such as concentrated sugar
solutions, which may also contain gum arabic, talc, polyvinylpyrrolidone, carbopol gel,
polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents
or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for
product identification or to characterize the quantity of active compound (i.e., dosage).
Pharmaceutical preparations of the invention can also be used orally using, for example,
push-fit capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a
coating such as glycerol or sorbitol. Push-fit capsules can contain GR modulator mixed with
a filler or binders such as lactose or starches, lubricants such as talc or magnesium stearate,
and, optionally, stabilizers. In soft capsules, the GR modulator compounds may be dissolved
or suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene

glycol with or without stabilizers.
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[0124] For preparing suppositories, a low melting wax, such as a mixture of fatty acid
glycerides or cocoa butter, is first melted and the active component is dispersed
homogeneously therein, as by stirring. The molten homogeneous mixture is then poured into

convenient sized molds, allowed to cool, and thereby to solidify.

[0125] Liquid form preparations include solutions, suspensions, and emulsions, for
example, water or water/propylene glycol solutions. For parenteral injection, liquid

preparations can be formulated in solution in aqueous polyethylene glycol solution.

[0126] Aqueous solutions suitable for oral use can be prepared by dissolving the active
component in water and adding suitable colorants, flavors, stabilizers, and thickening agents
as desired. Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic gums,
resins, methylcellulose, sodium carboxymethylcellulose, hydroxypropylmethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia, and dispersing or
wetting agents such as a naturally occurring phosphatide (e.g., lecithin), a condensation
product of an alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation
product of ethylene oxide with a long chain aliphatic alcohol (e.g., heptadecaethylene
oxycetanol), a condensation product of ethylene oxide with a partial ester derived from a fatty
acid and a hexitol (e.g., polyoxyethylene sorbitol mono-oleate), or a condensation product of
ethylene oxide with a partial ester derived from fatty acid and a hexitol anhydride (e.g.,
polyoxyethylene sorbitan mono-oleate). The aqueous suspension can also contain one or
more preservatives such as ethyl or n-propyl p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents and one or more sweetening agents, such as sucrose,

aspartame or saccharin. Formulations can be adjusted for osmolarity.

[0127] Also included are solid form preparations, which are intended to be converted,
shortly before use, to liquid form preparations for oral administration. Such liquid forms
include solutions, suspensions, and emulsions. These preparations may contain, in addition
to the active component, colorants, flavors, stabilizers, buffers, artificial and natural

sweeteners, dispersants, thickeners, solubilizing agents, and the like.

[0128] Oil suspensions can be formulated by suspending a GR modulator in a vegetable oil,
such as arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as liquid
paraffin; or a mixture of these. The oil suspensions can contain a thickening agent, such as
beeswax, hard paraffin or cetyl alcohol. Sweetening agents can be added to provide a

palatable oral preparation, such as glycerol, sorbitol or sucrose. These formulations can be
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preserved by the addition of an antioxidant such as ascorbic acid. Asan example of an
injectable oil vehicle, see Minto, J. Pharmacol. Exp. Ther. 281:93-102, 1997. The
pharmaceutical formulations of the invention can also be in the form of oil-in-water
emulsions. The oily phase can be a vegetable oil or a mineral oil, described above, or a
mixture of these. Suitable emulsifying agents include naturally-occurring gums, such as gum
acacia and gum tragacanth, naturally occurring phosphatides, such as soybean lecithin, esters
or partial esters derived from fatty acids and hexitol anhydrides, such as sorbitan mono-
oleate, and condensation products of these partial esters with ethylene oxide, such as
polyoxyethylene sorbitan mono-oleate. The emulsion can also contain sweetening agents and
flavoring agents, as in the formulation of syrups and elixirs. Such formulations can also

contain a demulcent, a preservative, or a coloring agent.

VI. Administration

[0129] The GR modulators of the invention can be delivered by transdermally, by a topical
route, formulated as applicator sticks, solutions, suspensions, emulsions, gels, creams,

ointments, pastes, jellies, paints, powders, and aerosols.

[0130] The GR modulators of the invention can also be delivered as microspheres for slow
release in the body. For example, microspheres can be administered via intradermal injection
of drug-containing microspheres, which slowly release subcutaneously (see Rao, J. Biomater
Sci. Polym. Ed. 7:623-645, 1995; as biodegradable and injectable gel formulations (see, €.g.,
Gao Pharm. Res. 12:857-863, 1995); or, as microspheres for oral administration (see, e.g.,
Eyles, J. Pharm. Pharmacol. 49:669-674, 1997). Both transdermal and intradermal routes

afford constant delivery for weeks or months.

[0131] The GR modulator pharmaceutical formulations of the invention can be provided as
a salt and can be formed with many acids, including but not limited to hydrochloric, sulfuric,
acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in aqueous or other
protonic solvents that are the corresponding free base forms. In other cases, the preparation
may be a lyophilized powder in 1 mM-50 mM histidine, 0.1%-2% sucrose, 2%-7% mannitol
at a pH range of 4.5 to 5.5, that is combined with buffer prior to use.

[0132] In another embodiment, the GR modulator formulations of the invention are useful
for parenteral administration, such as intravenous (IV) administration or administration into a
body cavity or lumen of an organ. The formulations for administration will commonly
comprise a solution of the GR modulator dissolved in a pharmaceutically acceptable carrier.

Among the acceptable vehicles and solvents that can be employed are water and Ringer's
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solution, an isotonic sodium chloride. In addition, sterile fixed oils can conventionally be

- employed as a solvent or suspending medium. For this purpose any bland fixed oil can be
employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic
acid can likewise be used in the preparation of injectables. These solutions are sterile and
generally free of undesirable matter. These formulations may be sterilized by conventional,
well known sterilization techniques. The formulations may contain pharmaceutically
acceptable auxiliary substances as required to approximate physiological conditions such as
pH adjusting and buffering agents, toxicity adjusting agents, e.g., sodium acetate, sodium
chloride, potassium chloride, calcium chloride, sodium lactate and the like. The
concentration of GR modulator in these formulations can vary widely, and will be selected
primarily based on fluid volumes, viscosities, body weight, and the like, in accordance with
the particular mode of administration selected and the patient's needs. For IV administration,
the formulation can be a sterile injectable preparation, such as a sterile injectable aqueous or
oleaginous suspension. This suspension can be formulated according to the known art using
those suitable dispersing or wetting agents and suspending agents. The sterile injectable
preparation can also be a sterile injectable solution or suspension in a nontoxic parenterally-

acceptable diluent or solvent, such as a solution of 1,3-butanediol.

[0133] In another embodiment, the GR modulator formulations of the invention can be
delivered by the use of liposomes which fuse with the cellular membrane or are endocytosed,
i.e., by employing ligands attached to the liposome, or attached directly to the
oligonucleotide, that bind to surface membrane protein receptors of the cell resulting in
endocytosis. By using liposomes, particularly where the liposome surface carries ligands
specific for target cells, or are otherwise preferentially directed to a specific organ, one can
focus the delivery of the GR modulator into the target cells in vivo. (See, e.g., Al-
Muhammed, J. Microencapsul. 13:293-306, 1996; Chonn, Curr. Opin. Biotechnol. 6:698-
708, 1995; Ostro, Am. J. Hosp. Pharm. 46:1576-1587, 1989).

[0134] The pharmaceutical preparation is preferably in unit dosage form. In such form the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it

can be the appropriate number of any of these in packaged form.

[0135] The quantity of active component in a unit dose preparation may be varied or

adjusted from 0.1 mg to 10000 mg, more typically 1.0 mg to 1000 mg, most typically 10 mg
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to 500 mg, according to the particular application and the potency of the active component.

The composition can, if desired, also contain other compatible therapeutic agents.

[0136] The compounds described herein can be used in combination with one another, with
other active agents known to be useful in modulating a glucocorticoid receptor, or with
adjunctive agents that may not be effective alone, but may contribute to the efficacy of the

active agent.

[0137] In some embodiments, co-administration includes administering one active agent
within 0.5, 1,2, 4, 6, 8, 10, 12, 16, 20, or 24 hours of a second active agent. Co-
administration includes administering two active agents simultaneously, approximately
simultaneously (e.g., within about 1, 5, 10, 15, 20, or 30 minutes of each other), or
sequentially in any order. In some embodiments, co-administration can be accomplished by
co-formulation, i.e., preparing a single pharmaceutical composition including both active
agents. In other embodiments, the active agents can be formulated separately. In another

embodiment, the active and/or adjunctive agents may be linked or conjugated to one another.

VII. Methods

[0138] In another embodiment, the present invention provides methods of modulating
glucocorticoid receptor activity. In an exemplary embodiment, the method includes
contacting a GR with an effective amount of a compound of the present invention, such as the

compound of Formula (I), and detecting a change in GR activity.

[0139] In an exemplary embodiment, the GR modulator is an antagonist of GR activity
(also referred to herein as "a glucocorticoid receptor antagonist"). A glucocorticoid receptor
antagonist, as used herein, refers to any composition or compound which partially or
completely inhibits (antagonizes) the binding of a glucocorticoid receptor (GR) agonist (e.g.
cortisol and synthetic or natural cortisol analog) to a GR thereby inhibiting any biological

response associated with the binding of a GR to the agonist.

[0140] In arelated embodiment, the GR modulator is a specific glucocorticoid receptor
antagonist. As used herein, a specific glucocorticoid receptor antagonist refers to a
composition or compound which inhibits any biological response associated with the binding
of a GR to an agonist by preferentially binding to the GR rather than another nuclear receptor
(NR). Examples of nuclear receptors include the progesterone and mineralocorticoid
receptors. In some embodiments, the specific glucocorticoid receptor antagonist binds
preferentially to GR rather than the mineralocorticoid receptor (MR) or progesterone receptor

(PR). In an exemplary embodiment, the specific glucocorticoid receptor antagonist binds
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preferentially to GR rather than the mineralocorticoid receptor (MR). In another exemplary

embodiment, the specific glucocorticoid receptor antagonist binds preferentially to GR rather

than the progesterone receptor (PR).

[0141] In arelated embodiment, the specific glucocorticoid receptor antagonist binds to the
GR with an association constant (Kg) that is at least 10-fold less than the K4 for the NR. In

another embodiment, the specific glucocorticoid receptor antagonist binds to the GR with an

el

association constant (Kg) that is at least 100-fold less than the K4 for the NR. In another

embodiment, the specific glucocorticoid receptor antagonist binds to the GR with an

association constant (Kg) that is at least 1000-fold less than the K4 for the NR.

[0142] In some embodiments, the present invention provides a method of modulating a

glucocorticoid receptor, the method including administering to a subject in need thereof, a

therapeutically effective amount of a compound of the present invention.

[0143] In some embodiments, the present invention provides a method of treating a

disorder or condition through modulating a glucocorticoid receptor, the method including

administering to a subject in need thereof, a therapeutically effective amount of the

compound of the present invention.

[0144] In some embodiments, the present invention provides a method of treating a

disorder or condition through antagonizing a glucocorticoid receptor, the method comprising

administering to a subject in need thereof, a therapeutically effective amount of the

compound of the present invention.

[0145] A variety of disease states are capable of being treated with glucocorticoid receptor

modulators of the present invention. Exemplary disease states include major psychotic

depression, mild cognitive impairment, psychosis, dementia, hyperglycemia, stress disorders,

antipsychotic induced weight gain, delirium, cognitive impairment in depressed patients,

cognitive deterioration in individuals with Down's syndrome, psychosis associated with

interferon-alpha therapy, chronic pain (e.g. pain associate with gastroesophageal reflux

disease), postpartum psychosis, postpartum depression, neurological disorders in premature

infants, migraine headaches, obesity, diabetes, cardiovascular disease, hypertension,

Syndrome X, depression, anxiety, glaucoma, human immunodeficiency virus (HIV) or

acquired immunodeficiency syndrome (AIDS), neurodegeneration (e.g. Alzheimer's disease
and Parkinson's disease), cognition enhancement, Cushing's Syndrome, Addison's Disease,

osteoperosis, frailty, inflammatory diseases (e.g., osteoarthritis, rheumatoid arthritis, asthma

and rhinitis), adrenal function-related ailments, viral infection, immunodeficiency,
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immunomodulation, autoimmune diseases, allergies, wound healing, compulsive behavior,
multi-drug resistance, addiction, psychosis, anorexia, cachexia, post-traumatic stress
syndrome post-surgical bone fracture, medical catabolism, and muscle frailty. The methods
of treatment includes administering to a patient in need of such treatment, a therapeutically
effective amount of a compound of the present invention, or a pharmaceutically acceptable

salt thereof.

[0146] Thus, in an exemplary embodiment, the present invention provides a method of
treating a disorder or condition through modulating a GR, the method includes administering
to a subject in need of such treatment, an effective amount of a compound of the present

invention, such as a compound of Formula (I).

[0147] The amount of GR modulator adequate to treat a disease through modulating the GR
is defined as a "therapeutically effective dose." The dosage schedule and amounts effective
for this use, i.e., the "dosing regimen," will depend upon a variety of factors, including the
stage of the disease or condition, the severity of the disease or condition, the general state of
the patient's health, the patient's physical status, age and the like. In calculating the dosage

regimen for a patient, the mode of administration also is taken into consideration.

[0148] The dosage regimen also takes into consideration pharmacokinetics parameters well
known in the art, i.e., the rate of absorption, bioavailability, metabolism, clearance, and the
like (see, e.g., Hidalgo-Aragones (1996) J. Steroid Biochem. Mol. Biol. 58:611-617; Groning
(1996) Pharmazie 51:337-341; Fotherby (1996) Contraception 54:59-69; Johnson (1995) J.
Pharm. Sci. 84:1144-1146; Rohatagi (1995) Pharmazie 50:610-613; Brophy (1983) Eur. J.
Clin. Pharmacol. 24:103-108; the latest Remington's, supra). The state of the art allows the
clinician to determine the dosage regimen for each individual patient, GR modulator and

disease or condition treated.

[0149] Single or multiple administrations of GR modulator formulations can be
administered depending on the dosage and frequency as required and tolerated by the patient.
The formulations should provide a sufficient quantity of active agent to effectively treat the
disease state. Thus, in one embodiment, the pharmaceutical formulations for oral
administration of GR modulator is in a daily amount of between about 0.5 to about 20 mg per
kilogram of body weight per day. In an alternative embodiment, dosages are from about 1
mg to about 4 mg per kg of body weight per patient per day are used. Lower dosages can be
used, particularly when the drug is administered to an anatomically secluded site, such as the

cerebral spinal fluid (CSF) space, in contrast to administration orally, into the blood stream,
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into a body cavity or into a lumen of an organ. Substantially higher dosages can be used in
topical administration. Actual methods for preparing parenterally administrable GR
modulator formulations will be known or apparent to those skilled in the art and are described
in more detail in such publications as Remington's, supra. See also Nieman, In "Receptor

Mediated Antisteroid Action," Agarwal, et al., eds., De Gruyter, New York (1987).

[0150] After a pharmaceutical composition including a GR modulator of the invention has
been formulated in an acceptable carrier, it can be placed in an appropriate container énd
labeled for treatment of an indicated condition. For administration of GR modulators, such
labeling would include, e.g., instructions concerning the amount, frequency and method of
administration. In one embodiment, the invention provides for a kit for the treatment of
delirium in a human which includes a GR modulator and instructional material teaching the

indications, dosage and schedule of administration of the GR modulator.

[0151] The terms and expressions which have been employed herein are used as terms of
description and not of limitation, and there is no intention in the use of such terms and
expressions of excluding equivalents of the features shown and described, or portions thereof,
it being recognized that various modifications are possible within the scope of the invention
claimed. Moreover, any one or more features of any embodiment of the invention may be
combined with any one or more other features of any other embodiment of the invention,
without departing from the scope of the invention. For example, the features of the GR
modulator compounds are equally applicable to the methods of treating disease states and/or
the pharmaceutical compositions described herein. All publications, patents, and patent
applications cited herein are hereby incorporated by reference in their entirety for all

purposes.

Table 1. Activity Data for example compounds of the present invention

Example GR GR
No. Compound Structure Binding K;| Functional K;
Example 1 EtO o +++ A+
Ng?
/ N
N | ]

42



GR Binding Ki GR Functional K Exanple 23 MeOO .9 10Ns- NN. N1 0 + +
Exanple 24 Me00, ,9 S 10 N'N
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
E le 1 MeO._ O + +
xample lc \\S//O
/ N
N ] "]
N NTONTY
L_o
F
Example 1d HO + +
\\S//O
/ N Y
N, o I
N N Nﬂ
L0
F
Example 2 EtO ++ ++
P O\\S//O
/ NT
N, - ]
N N
F
Example 3 EtO oo 4t ++
7 NN
‘S ")
N N ;Tj
Me
F
Example 4 EtO + ++
P O\\S//O
/ N
‘e "
F

43



CF3 +
rodN 4,

Exampl e 25 00,
++

;O OV&----9%)- NN NO ++

+++ Exanple 26 o0 ,0 N OpN '

WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K,
Example 5 MeO ++ +
P O\\S//O
% N
N g
F
Example 6 EtO At +
\\S//O
4 N
V] ]
N N N;}
F
Example 7 EtO 4+ ++
b O\\S//O
/ N
‘S S
N N [\\j/
Me
F
Example 8 EtO 4+ T+
\\S//O
72 N
N x \ Me
N N l\\l/
Me
F

44



+++ Exanple 27 NO F ++ +++ 0 N 401N N WO
2012/ 027702PCT/ US2011/ 049408
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
+ +
Example 9 \\ //
U\ /H
"
Me
F
Example 10 MeO 0 ++ ++
‘\S//
/ N
N\ | X \ Me
N N ;\Ij/
Me
F
Example 11 MeO o ++ ++
Ng?
/ N
N, - |
N N N\j
F
Example 12 MeO o ho + +
Ne?
P N
\
N \N
F
Example 13 MeO o +++ ++
O [T
J NN
N, o |
N N
F

45




Exanpl e No. Conpound Structure GR Bi ndi ng

+++ ++

1(1 CGR Functi onal

K1 Exanpl e 28

09 s' -n-
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K,
Example 14 MeO ++ ++
/ N>\ S//O/
‘g ]
N NTONTTY
L_o
F
Example 15 FYF + ++
O
\\S//O
. - /
'S ]
N NT N
L_o
F
Example 16 /O + ++
N~
O
O\\S//O
4 N
N, | |
N N N\j
F
Example 17 F\(F + ++
© )
Ng?
/ N
‘S ]
N N N:}
F

46



401N NNN 4, OH Exanple 29 o0 ,9 ++ ++
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
Example 18 MeO o + +
N
/ SN
‘S ]
N N/\
NN
H
F
Example 19 + +
MeO
NA©
/ N
N, | |
N N/\
k.
Me
F
Example 20 MeO o O + ++
4 N’S =
N ~
QadRae
F
F
Example 21 MeO o O + +
7 N’S =
N‘/Ijli\) |
QadRae
OH
Example 22 MeO o O + +
Z N/S =
N ] &
Sadiae
OH
F

47



0 NS ,n NN ND OH Exanple 30 +++
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K | Functional K;
Example 23 MeO o O + +
2 N/S ~4
N 4
N N7 N
0
F
Example 24 MeO 5 O + ++
\‘S'
y N~ ~
N ] a
N N~ “CFy
F
Example 25 ++ +++
© 0.0
'S
N~ =
N ] |
Sadas
F
Example 26 b ++ +++
0y 00
4 N’S =
N ] &
N N NQ
F
F
Example 27 ++ +++
o 0 0
N’AS =
4
N ] a
SRl
F
F




+++ OO0 5 NN N 41, Exanple 31 ++
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
Example 28 : +++ ++
0 0 0
'S
N~ =
N N NQ
& o
F
Example 29 ++ ++
© 0. 0
'S
7 N~ =
N a
Sadhae
OH
F
Example 30 +++ -+
N |
N SNTN
U,
F
Example 31 : ++ -+
o o O
N |
N SNTON
@ .,
F

49




++ 000 N f\IN 4, CH WD 2012/ 027702PCT/ US2011/ 049408

WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K;| Functional K;
Example 32 ++ +++
© 0 0
N |
N NN
L_o
F
Example 33 ~0 ++ +++
© Q.9
.S
2 N N
N N NQ
F
F
Example 34 OH + +
© 0.0
N |
Sl
F
F
Example 35 + ++
-
Q)
F
F

50



Exanpl e No. Conpound Structure

N Th \--

GR Bi ndi ng K1 GR Functi onal

K1 Exanpl e 32

o ++ +++ (G0 ,9 Ns N 410 N
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
Example 36 MeO o O /j/OH ++ +
; NS N
N |
N N
F
++ +++
Example 37 MeO o O /jF
et N
7 N/S =
N ] ]
N N
F
Example 38 ++ ++
MeO O~'S’O 'D_OH
7 N~ =
N ] &
N N
F
++ +
Example 39 MeO 0 0 O on
; N/S y N
N ] g
N N
F
Example 40 MeO o O O_.F + +++
) N
2 N’S =
N ] &
N N
F

51



Exanple 33 0 00 O ON -S'NrN N .

++ +++ Exanple 34 OH H 00

WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
Example 41 ++ -+
Example 42 + +++
Example 43 + +
+ +
Example 44 MeO 0 O O on
2 I N~ S = | N
N N
Example 45 OH + ++
/N 0. O
7 N~ S =
N |
N N @
O

52




N 110N . + + Exanple 35 @ ,0 NS Si NNN . ++ WO
2012/ 027702PCT/ US2011/ 049408 Exanpl e
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
Example 46 HO + nt
C\N 00
4 N’S =
"oohe
“ 0
OH
F
Example 47 HO + +
CN 0.0
N o
Faagige
F
F
Example 48 E0.__0 o 0 ++ ++
7 N/S =
N ] &
N NTNTTY
l\/o
F
Example 49 Y -+ ++
0__.0 ) 0
N NN
K/o
F'




No. Compound Structure

GR Binding 1(1 GR Functi onal

K1 Exanple 36 MeO

.11110N sr- N4, N 1\1 OH ++ +
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K,
Example 50 ; ++ T+t
7 N/S =
N ] 4
N NTNTTY
Lo
F
Example 51 ++ +++
°¢C o0 0
4 N’S =
N ] 4
N NN
Lo
F
Example 52 Q\ ++ bt
0FC o0 0
7 N/S =
@5 9
N NTONTTY
:j Lo
F
Example 53 HO + ++
@] — O O *,O
'S
Z N~ =
N NN
L_o
F

54




Exanple 37 MO0 ,401IN .1 NN ..N  ++ +++ Exanple 38 Me0O ,0 S, I SN
N,Nr
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
Example 54 O\j@ + +
7 N’S =
e
N NTONTTY
;ﬁ L_o
F
Example 55 OH + +
00 g O
7 N/S “
"esae
N NTNTTY
Lo
F
Example 56 NMe, + +
000 0
7 N/S =
N ] o
N NN
Lo
F.'
Example 57 +t ++
o,
N
000 O
7 N/S =
N NTONTTY
;ﬁ L_o
F




N-- O H++ ++ Exanple 39 MO0 " | 5Nr. SN N1 le . OH++ + Exanple 40 MeOo
0 ,N
WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;
Example 58 ++ Tt
000 O
.'S’
- =
N N~ “CF,
F
Example 59 % ++ T+
0.0 o .
Z N’S =
N |
; N
F
Example 60 ++ ++
-0 o 0
T@Q fl
; F
Example 61 + ++
/O O O
N~ 7
N“/QTQ ]
0
F
F

56



lel NNN + +++ WD 2012/027702PCT/ US2011/ 049408 Exanpl e No. Conpound
Structure GR Binding K GR Functional K Exanple 41

WO 2012/027702 PCT/US2011/049408
Example GR GR
No. Compound Structure Binding K; | Functional K;

Example 62 HO + +

Example 63 HO + ++

Example 64 OMe ++ T+

[0152] In Table 1, GR Binding compounds with a K; value of less than 0.5 nM are
designated with +++; compounds with a K; value between 0.5 nM and 1.0 nM are designated
with ++; and compounds with a K; value greater than 1.0 nM are designated with +. GR
Functional compounds with a K; value of less than 10 nM are designated with +++,
compounds with a K; value between 10 nM and 50 nM are designated with ++; and

compounds with a K; value greater than 50 nM are designated with +.

VIII. EXAMPLES

[0153] 'H NMR spectra were recorded at ambient temperature using a Varian Unity Inova
spectrometer (400 MHz) with a 5 mm inverse detection triple resonance probe for detection
of 'H, *C and *'P or a Bruker Avance DRX spectrometer (400 MHz) with a 5 mm inverse

detection triple resonance TXI probe.
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[0154] Mass Spectrometry (LCMS) experiments to determine retention times and

associated mass ions were performed using the following methods:

[0155]' Method A: experiments were performed using Waters Quattro Micro triple
quadrupole mass spectrometer with positive and negative ion electrospray and ELS / Diode
array detection using a Higgins Clipeus 5 micron C18 100 x 3.0 mm column and a 1 mL /
minute flow rate. The initial solvent system was 85% water containing 0.1% formic acid
(solvent A) and 15% methanol containing 0.1% formic acid (solvent B) for the first minute
followed by a gradient up to 5% solvent A and 95% solvent B over the next 12 minutes. The

final solvent system was held constant for a further 7 minutes.

[0156] Method B: experiments were performed using a Waters Platform LC quadrupole
mass spectrometer with positive and negative ion electrospray and ELS / Diode array
detection using a Phenomenex Luna 3 micron C18 (2) 30 x 4.6 mm column and a2 mL /
minute flow rate. The solvent system was 95 % water containing 0.1% formic acid (solvent
A) and 5 % acetonitrile containing 0.1% formic acid (solvent B) for the first 50 seconds
followed by a gradient up to 5 % solvent A and 95 % solvent B over the next 4 minutes. The

final solvent system was held constant for a further 1 minute.

[0157] Method C: experiments were performed using Waters Micromass ZQ2000
quadrupole mass spectrometer with positive and negative ion electrospray and ELS / Diode
array detection using a Higgins Clipeus 5 micron C18 100 x 3.0 mm column and a 1 mL /
minute flow rate. The initial solvent system was 95% water containing 0.1% formic acid
(solvent A) and 5% acetonitrile containing 0.1% formic acid (solvent B) for the first minute
followed by a gradient up to 5% solvent A and 95% solvent B over the next 14 minutes. The

final solvent system was held constant for a further 5 minutes.

[0158] Method D: experiments were performed using a Waters ZMD quadrupole mass
spectrometer with positive and negative ion electrospray and ELS / Diode array detection
using a Luna 3 micron C18 (2) 30 x 4.6 mm column and a 2 mL / minute flow rate. The
initial solvent system was 95% water containing 0.1% formic acid (solvent A) and 5%
acetonitrile containing 0.1% formic acid (solvent B) for the first 50 seconds followed by a
gradient up to 5% solvent A and 95% solvent B over the next 4 minutes. The final solvent

system was held constant for a further 1 minute.

[0159] Method E: experiments were performed using a Finnigan AQA single quadrupole
mass spectrometer with positive ion electrospray and ELS / Diode array detection using a

Luna 3 micron C18 (2) 30 x 4.6 mm column and a 2 mL / minute flow rate. The initial
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solvent system was 95% water containing 0.1% formic acid (solvent A) and 5% acetonitrile
containing 0.1% formic acid (solvent B) for the first 50 seconds followed by a gradient up to
5% solvent A and 95% solvent B over the next 4 minutes. The final solvent system was held

constant for a further 1 minute.

[0160] Method F: experiments were performed using a Waters ZQ mass spectrometer with
positive and negative ion electrospray and diode array detection using an Acquity UPLC
BEH C18 100 x 2.1 mm column and a 0.4 ml/minute flow rate. The initial solvent system
was 95% water containing 0.1% formic acid (solvent A) and 5% acetonitrile containing 0.1%
formic acid (solvent B) for the first 0.4 min followed by a gradient up to 5% solvent A and
95% solvent B over the next 5.6 minutes. The final solvent system was held constant for a

further 0.8 minutes.

[0161] Method G: experiments were performed using a Waters ZMD mass spectrometer
with positive and negative ion electrospray and diode array detection using a Phenomenex
Luna C18 (2) 3, 30 x 4.6mm at 2.0 ml/minute flow rate. The initial solvent system was
95% water containing 0.1% formic acid (solvent A) and 5% acetonitrile containing 0.1%
formic acid (solvent B) for the first 0.5 min followed by a gradient up to 5% solvent A and
95% solvent B over the next 4.0 minutes. The final solvent system was held constant for a

further 1.0 minute.

Example 1. (R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[6-(4-morpholinyl)-3-

pyridinyl]sulfonvyl}-1.4,7.8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene

[0162] Preparation 1a. (R)-7-[1-Hydroxymeth-(Z)-ylidene]-6-0x0-4,6,7,8-tetrahydro-
3H-isoquinoline-2,8a-dicarboxylic acid 2-fert-butyl ester 8a-methyl ester. A solution of
diisopropylamine (4.0 mL) in diethyl ether (70 mL) under nitrogen at -40 °C was treated with
a 1.6 M solution of n-butyllithium (16 mL), and the resulting solution was cooled to -78 °C
and treated with a solution of (R)-6-0x0-2,3,4,6,7,8-hexahydro-1H-naphthalene-2,8a-
dicarboxylic acid 2-tert-butyl ester 8a-methyl ester (5.0 g) in diethyl ether (25 mL). The

resulting solution was stirred at -78 °C for 15 minutes and treated with trifluoroethyl formate
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(6.0 mL). After a further 1.5 hours at -78 °C, the solution was diluted with 2.0 M aqueous

hydrochloric acid solution (20 mL). The phases were separated, and the organic phase was
washed with water and extracted with an aqueous potassium carbonate solution. The aqueous
potassium carbonate phase was acidified with 1.0 M aqueous hydrochloric acid solution and
extracted with diethyl ether. The organic phase was dried over sodium sulfate and
concentrated under reduced pressure to afford the title compound as an orange oil (3.8 g). 'H
NMR (CDCI3): & 13.84-13.52 (bs, 1H), 7.58-7.51 (s, 1H), 6.09-6.06 (s, 1H), 4.69-4.59 (d,

1H, J = 13 Hz), 4.41-4.05 (m, 1H), 3.67 (s, 3H), 2.95-2.66 (m, 4H), 2.49-2.34 (m, 2H), 1.45

(s, 9H).

[0163] Preparation 1b. (R)-1-(4-Fluorophenyl)-1,4,7,8-tetrahydro-1,2,6-
triazacyclopenta[b]naph-thalene-4a,6-dicarboxylic acid 6-ter-butyl ester 4a-methyl
ester. A mixture of (R)-7-[1-hydroxymeth-(Z)-ylidene]-6-0x0-4,6,7,8-tetrahydro-3H-
isoquinoline-2,8a-dicarboxylic acid 2-fert-butyl ester 8a-methyl ester (3.8 g), 4-
fluorophenylhydrazine hydrochloride (2.7 g), sodium acetate (1.4 g) and acetic acid (30 mL)
was stirred at room temperature for 1 hour. The mixture was concentrated under reduced
pressure, and the residue was partitioned between diethyl ether and 2.0 M aqueous
hydrochloric acid solution. The organic phase was washed with water, aqueous potassium
carbonate solution and brine, and then dried over sodium sulfate. The solvent was removed
under reduced pressure, and the residue was triturated with a mixture of cyclohexane and
diethyl ether to afford the title compound as a yellow solid (3.7g). 'HNMR (CDC13): 0 7.48-
7.39 (m, 3H), 7.21-7.12 (m, 2H), 6.45-6.41 (s, 1H), 4.69-4.55 (d, 1H, J = 13 Hz), 4.32-3.98
(m, 1H), 3.64 (s, 3H), 3.51-3.33 (m, 1H), 3.00-2.71 (m, 3H), 2.59-2.51 (d, 1H, J = 16 Hz),
2.48-2.34 (m, 1H), 1,46 (s, 9H).

[0164] Preparation 1c. (R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-ylpyridine-3-
sulfonyl)-1,4,5,6,7,8-hexahydro-1,2,6-triazacyclopenta|bjnaphthalene-4a-carboxylic acid
methyl ester. A solution of (R)-1-(4-fluorophenyl)-1,4,7,8-tetrahydro-1,2,6-
triazacyclopenta[b]naphthalene-4a,6-dicarboxylic acid 6-fert-butyl ester 4a-methyl ester (16
g) in methanol (50 mL) was treated with a 4.0 M solution of hydrochloric acid in dioxane (50
mL), and the resulting solution was stirred at room temperature for 1 hour. The solution was
concentrated under reduced pressure, and the residue was suspended in dichloromethane,
cooled to 0 °C and treated sequentially with N, N-diisopropylethylamine (33 mL) and 6-
morpholin-4-yl-pyridine-3-sulfonyl chloride (10 g). The resulting solution was stirred at
room temperature for 1 hour, concentrated under reduced pressure and the residue partitioned

between diethyl ether and 2.0 M aqueous hydrochloric acid solution. The organic phase was
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washed with saturated aqueous potassium carbonate solution, water and brine, and then dried
over sodium sulfate. The solvent was removed under reduced pressure, and the residue was

triturated to afford the title compound as a cream solid (15 g). The trituration liquors were
purified by column chromatography on silica gel, eluting with a mixture of dichloromethane
and diethyl ether (1:20 to 1:10 by volume), to afford the title compound (2.6 g). 'H NMR
(CDCl): 6 8.54-8.51 (d, 1H, J=2.6 Hz), 7.79-7.74 (dd, 1H, J=9.0, 2.5 Hz), 7.45-7.39 (m,
2H), 7.38-7.37 (s, 1H), 7.19-7.13 (m, 2H), 6.64-6.59 (d, 1H, J= 9.2 Hz), 6.43-6.39 (s, 1H),
4.38-4.32 (dd, 1H, J= 11, 1.9 Hz), 3.89-3.83 (m, 1H), 3.82-3.77 (m, 4H), 3.71 (s, 3H), 3.68-
3.63 (m, 4H), 3.33-3.26 (d, 1H, J= 16 Hz), 2.96-2.84 (m, 1H), 2.62-2.54 (d, 1H, J= 16 Hz),
2.51-2.37 (m, 3H).

[0165] Preparation 1d. [(R)-1-(4-Fluorophenyl)-6-[[6-(4-morpholinyl)-3-
pyridinyl]sulfonyl}-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalen-4a-
yllmethanol. A solution of (R)-1-(4-fluorophenyl)-6-(6-morpholin-4-ylpyridine-3-sulfonyl)-
1,4,5,6,7,8-hexahydro-1,2,6-triazacyclopenta[b]naphthalene-4a-carboxylic acid methyl ester
(17 g) in dichloromethane (300 mL) under nitrogen at -78 °C was treated witha 1.0 M
solution of diisobutylaluminium hydride in toluene (123 mL). After 1 hour at -78 °C, the
solution was diluted with water and the phases separated. The organic phase was dried over
sodium sulfate and concentrated under reduced pressure. The residue was triturated with
diethyl ether to afford the title compound as a white solid (16.7 g). 'H NMR (CDCls): &
8.56-8.53 (d, 1H, J=2.4 Hz), 7.81-7.77 (dd, 1H, J=9.0, 2.4 Hz), 7.44-7.38 (m, 3H), 7.19-
7.12 (m, 3H), 6.65-6.60 (d, 1H, J= 9.0 Hz), 6.31-6.28 (d, 1H, J= 2.5 Hz), 4.08-4.03 (dd, 1H,
J=12,2.4 Hz), 3.99-3.92 (m, 1H), 3.84-3.79 (m, 4H), 3.69-3.64 (m, 4H), 3.37-3.30 (m, 1H),
3.14-3.08 (d, 1H, J = 16 Hz), 2.82-2.70 (m, 1H), 2.58-2.48 (m, 1H), 2.42-3.34 (m, 1H), 2.28-
2.16 (m, 3H).

[0166] Preparation le. (R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[6-(4-
morpholinyl)-3-pyridinyl]-sulfonyl]-1,4,7,8-tetrahydro-1,2,6-
triazacyclopenta[blnaphthalene. A suspension of sodium hydride (1.5 g) in
tetrahydrofuran (20 mL) at room temperature was treated sequentially with a solution of [(R)-
1-(4-fluorophenyl)-6-[[6-(4-morpholinyl)-3-pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-
triaza-cyclopent-a[bjnaphthalen-4a-ylJmethanol (8.0 g) in tetrahydrofuran (60 mL) and
iodoethane (3.7 mL), and the resulting mixture was stirred at 50 °C for 1 hour. The mixture
was cooled to room temperature and partitioned between ethyl acetate and 1.0 M aqueous
hydrochloric acid solution. The aqueous phase was extracted with ethyl acetate, and the

combined organic phase was washed with aqueous sodium thiosulfate solution, aqueous
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potassium carbonate solution, water and brine, and then dried over sodium sulfate. The
solvent was removed under reduced pressure, and the residue was purified by column
chromatography on silica gel, eluting with a mixture of dichloromethane and diethyl ether
(1:20 to 1:10 by volume), to afford a cream foam (7.5 g). The cream foam was crystallized
from industrial methylated spirits to afford the title compound as a white solid (6.3 g).

LCMS (Method A): 552 (M+H)", Retention time 5.0 minutes. 'H NMR (CDCls): & 8.53-8.49
(d, 1H, J=2.4 Hz), 7.79-7.73 (dd, 1H, J = 9.2, 2.5 Hz), 7.41-7.33 (m, 3H), 7.15-7.07 (t, 2H, J
=8.0 Hz), 6.62-6.55 (d, 1H, J= 9.0 Hz), 6.25-6.21 (d, 1H, J = 2.3 Hz), 4.15-4.08 (dd, 1H, J =
12, 2.3 Hz), 3.89-3.80 (m, 1H), 3.80-3.73 (m, 4H), 3.67-3.59 (m, 4H), 3.52-3.35 (m, 3H),
3.14-3.02 (m, 2H), 2.74-2.61 (m, 1H), 2.41-2.29 (m, 2H), 2.20-2.04 (dd, 2H, J = 34, 16 Hz),
1.19-1.11 (t, 3H, J= 7.0 Hz).

Example 2. (R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[3-pyridinyl|sulfonyl}-1.4,7,8-

tetrahydro-1,2.6-triazacvclopentalblnaphthalene

[0167] Preparation 2a. (R)-1-(4-Fluorophenyl)-4a-hydroxymethyl-1,4,4a,5,7,8-
hexahydre-1,2,6-triazacyclopenta[b]naphthalene-6-carboxylic acid tert-butyl ester. The
title compound was prepared by the method of Preparation 1d using (R)-1-(4-fluorophenyl)-
1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene-4a,6-dicarboxylic acid 6-zert-butyl
ester 4a-methyl ester. LCMS (Method B): 400 (M+H)", Retention time 3.8 minutes.

[0168] Preparation 2b. (R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-1,4,4a,5,7,8-
hexahydro-1,2,6-triazacyclopenta[b]naphthalene-6-carboxylic acid tert-butyl ester. A
solution of (R)-1-(4-fluorophenyl)-4a-hydroxymethyl-1,4,4a,5,7,8-hexahydro-1,2,6-
triazacyclopenta[bJnaphthalene-6-carboxylic acid fert-butyl ester (0.25 g) in tetrahydrofuran
(2.5 mL) under argon at room temperature was treated sequentially with sodium hydride
(0.072 g, 60% dispersion in mineral oil) and iodoethane (0.15 mL), and the resulting mixture
was stirred at 50 °C for 2 hour. The solution was cooled to room temperature, diluted with
ethyl acetate, washed with saturated aqueous ammonium chloride solution, water and brine,
and dried over sodium sulfate. The solvent was removed under reduced pressure, and the

residue was purified by column chromatography on silica gel, eluting with a mixture of
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dichloromethane and ethyl acetate (9:1 by volume), to afford the title compound as an amber

gum (0.21 g). LCMS (Method E): 428 (M+H)", Retention time 4.7 minutes.

[0169] Preparation 2¢. (R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[3-
pyridinyl|sulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[bjnaphthalene. The title
compound was prepared by the method of Preparation 1c using (R)-4a-ethoxymethyl-1-(4-
fluorophenyl)-1,4,4a,5,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-6-carboxylic
acid tert-butyl ester and pyridine-3-sulfonyl chloride. LCMS (Method C): 469 (M+H)+,

Retention time 11.1 minutes.

Example 3. (R)-4a-Ethoxvmethyl-1-(4-fluorophenyl)-6-{[2H-pyrido[3.2-b]-1,4-0xazin-7-

vlisulfonvl}-1.4.7.8-tetrahyvdro-1.2.6-triazacyclopentafb]naphthalene

[0170] The title compound was prepared by the method of Preparation 1c using (R)-4a-
ethoxymethyl-1-(4-fluorophenyl)-1,4,4a,5,7,8-hexahydro-1,2,6-
triazacyclopenta[b]naphthalene-6-carboxylic acid fert-butyl ester and 4-methyl-3,4-dihydro-
2H-pyrido[3,2-b][1,4]oxazine-7-sulfonyl chloride. LCMS (Method C): 540 (M+H)",

Retention time 11.9 minutes.

Example 4. (R)-4a-Ethoxymethyl-1-(4-fluorophenyD-6-[{6-(1-pvrrolidinyl)-3-

pyridinyllsulfonyl]-1.4,7.8-tetrahydro-1.2.6-triazacyclopentalb]naphthalene

[0171] Preparation 4a. (R)-6-(6-Chloropyridine-3-sulfonyl)-4a-ethoxymethyl-1-(4-
fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene. The
title compound was prepared by the method of Preparation 1c using (R)-4a-ethoxymethyl-1-
(4-fluorophenyl)-1,4,4a,5,7,8-hexahydro-1,2,6-triazacyclopenta[bjnaphthalene-6-carboxylic
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acid tert-butyl ester and 6-chloropyridine-3-sulfonyl chloride. LCMS (Method B): 503

(M+H)", Retention time 4.1 minutes.

[0172] Preparation 4b. (R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[6-(1-
pyrrolidinyl)-3-pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-
triazacyclopenta[b]naphthalene. A solution of (R)-6-(6-chloropyridine-3-sulfonyl)-4a-
ethoxymethyl-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-
triazacyclopenta[b]naphthalene (0.013 g) and pyrrolidine (0.025 mL) in acetonitrile was
heated at 100 °C in a microwave reactor for 10 minutes. The solution was concentrated
under reduced pressure, and the residue was purified by column chromatography on silica
gel, eluting with a mixture of dichloromethane and ethyl acetate (5:1 by volume), to afford
the title compound as a clear gum (0.0080 g). LCMS (Method B): 538 (M+H)", Retention

time 4.0 minutes.

Example 5. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-(1-pyrrolidinyl)-3-

pyridinyllsulfonvl]-1.4.7.8-tetrahydro-1,2.6-triazacyclopenta[b]naphthalene

[0173] Preparation 5a. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-1,4,4a,5,7,8-
hexahydro-1,2,6-triazacyclopenta[b]naphthalene-6-carboxylic acid tert-butyl ester. The
title compound was prepared by the method of Preparation 2b using (R)-1-(4-fluorophenyl)-
4a-hydroxymethyl-1,4,4a,5,7,8-hexahydro-1,2,6-triazacyclopenta[b]naphthalene-6-carboxylic
acid rert-butyl ester and iodomethane. LCMS (Method D): 414 (M+H)", Retention time 4.3

minutes.

[0174] Preparation 5b. (R)-6-(6-Chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-
methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene. The
title compound was prepared by the method of Preparation 2b using (R)-1-(4-fluorophenyl)-
4a-methoxymethyl-1,4,4a,5,7,8-hexahydro-1,2,6-triazacyclopenta[b]naphthalene-6-
carboxylic acid tert-butyl ester and 6-chloropyridine-3-sulfonyl chloride. LCMS (Method
B): 489 (M+H)", Retention time 3.9 minutes.
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[0175] Preparation Sc. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-(1-
pyrrolidinyl)-3-pyridinyl] sulfonyl]-1,4,7,8-tetrahydro-1,2,6-
triazacyclopenta[bjnaphthalene. The title compound was prepared by the method of
Preparation 4b using (R)-6-(6-chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-
methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene and
pyrrolidine. LCMS (Method C): 524 (M+H)", Retention time 11.6 minutes.

Example 6. (R)-6-[[6-(1-Azetidiny])-3-pyridinyl]sulfonyl]-4a-ethoxymethyl-1-(4-

fluorophenyl)-1.4,7,8-tetrahydro-1,2.6-triazacyclopenta/b]naphthalene

[0176] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-4a-ethoxymethyl-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
1,2,6-triazacyclopenta[b]naphthalene and azetidine. LCMS (Method C): 524 (M+H)",

Retention time 11.6 minutes.

Example 7. (R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[6-methylamino-3-

pyridinyl]sulfonyl}-1.4,7.8-tetrahydro-1,2,6-triazacyclopenta[blnaphthalene

[0177] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-4a-ethoxymethyl-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
1,2,6-triazacyclopenta[b]naphthalene and methylamine. LCMS (Method B): 498 (M+H)",

Retention time 3.6 minutes.
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Example 8. (R)-6-][6-Dimethylamino-3-pyridinyl]jsulfonyl]-4a-ethoxymethyl-1-(4-

fluorophenylD)-1.4.7.8-tetrahydro-1,2,6-triazacyclopenta[blnaphthalene

[0178] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-4a-ethoxymethyl-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
1,2,6-triazacyclopenta[b]naphthalene and dimethylamine. LCMS (Method C): 512 (M+H)",

Retention time 12.1 minutes.

Example 9. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-methylamino-3-

pyridinyllsulfonyl]-1.4,7.8-tetrahydro-1,2.6-triazacyclopenta[blnaphthalene

[0179] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-4.,4a,5,6,7,8-hexahydro-
1H-1,2,6-triazacyclopenta[b]naphthalene and methylamine. LCMS (Method C): 434

(M+H)", Retention time 9.8 minutes.

Example 10. (R)-6-[[6-Dimethylamino-3-pyridinyl]sulfonyl]-1-(4-fluorophenyl)-4a-

methoxymethyl-1.4,7.8-tetrahydro-1,2,6-triazacvclopenta/blnaphthalene

[0180] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-4,4a,5,6,7,8-hexahydro-
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1H-1,2,6-triazacyclopenta[b]naphthalene and dimethylamine. LCMS (Method C): 498

(M+H)", Retention time 11.4 minutes.

Example 11. (R)-6-[[6-(1-Azetidiny])-3-pyridinyl]sulfonyl]-1-(4-fluorophenyl)-4a-

methoxymethyl-1.4,7.8-tetrahydro-1,2,6-triazacyclopenta/blnaphthalene

[0181] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-4,4a,5,6,7,8-hexahydro-
1H-1,2,6-triazacyclopenta[b]naphthalene and azetidine. LCMS (Method C): 510 (M+H)",

Retention time 10.9 minutes.

Example 12. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-(5-morpholin-4-ylpyridine-3-

sulfonyl)-4.42a.5,6,7.8-hexahydro-1H-1.2.6-triazacyclopentalb]naphthalene

o, o0 [0
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N

[0182] Preparation 12a. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-1,4,4a,5,7,8-
hexahydro-1,2,6-triazacyclopenta[b]naphthalene-6-carboxylic acid tert-butyl ester. The
title compound was prepared by the method of Preparation 2b using (R)-1-(4-fluoro-phenyl)-
4a-hydroxymethyl-1,4,4a,5,7,8-hexahydro-1,2,6-triazacyclopenta[b]naphthalene-6-carboxylic
acid tert-butyl ester and iodomethane. "H NMR (CDCls): & 7.47-7.40 (m, 3H), 7.19-7.12 (m,
2H), 6.32-6.29 (d, 1H, J=2.2 Hz), 4.45-4.30 (d, 1H, J= 14 Hz), 4.27-3.92 (bs, 1H), 3.29 (s,
3H), 3.19-3.13 (d, 1H, J = 9.1 Hz), 3.09-2.97 (d, 2H, J = 16 Hz), 2.92-2.65 (m, 2H), 2.59-
2.46 (m, 1H), 2.40-2.20 (m, 2H), 1.49 (s, 9H).

[0183] Preparation 12b. (R)-6-(5-Bromopyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-
methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene. The
title compound was prepared by the method of Preparation 1c using (R)-1-(4-Fluorophenyl)-
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4a-methoxymethyl-1,4,4a,5,7,8-hexahydro-1,2,6-triazacyclopenta[b]naphthalene-6-

carboxylic acid tert-butyl ester and 5-bromopyridine-3-sulfonyl chloride. LCMS (Method
D): 533 (M+H)", Retention time 4.1 minutes.

[0184] Preparation 12¢. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-(S-morpholin-4-

ylpyridine-3-sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene.

A mixture of (R)-6-(5—bromopyridihe—3—sulfonyl)—1 -(4-fluorophenyl)-4a-methoxymethyl-
4,4a,5,6,7,8-hexahydro-1H-1,2 6-triazacyclopenta[b]naphthalene (0.15 g), (£)-2,2'-

bis(diphenylphosphino)-1,1'-binaphthyl (0.035 g), tris(dibenzylideneacetone)dipalladium

(0.026 g), sodium fert-butoxide (0.049 g), morpholine and tetrahydrofuran was heated at 100

°C in a microwave reactor for 30 minutes. The mixture was filtered through Celite, and the

pad was washed with ethyl acetate. The filtrate was concentrated under reduced pressure,

and the residue was purified by column chromatography on silica gel, eluting with a mixture

of cyclohexane and ethyl acetate (4:1 by volume), to afford a yellow oil. The yellow oil was

purified by preparative reverse-phase HPLC, eluting with a mixture of methanol and water

containing 0.1% formic acid (9:20 to 4:3 by volume) to afford the title compound as a white

solid (0.097 g). LCMS (Method C): 540 (M+H)", Retention time 10.6 minutes.

Example 13. (R)-6-(5-Azetidin-1-ylpyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-

methoxymethyl-4.4a.5.6,7.8-hexahydro-1H-1,2.6-triazacyclopenta|b]naphthalene

[0185] The title compound was prepared by the method of Preparation 12¢ using (R)-6-(5-

bromopyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-4,4a,5,6,7,8-hexahydro-
1H-1,2,6-triazacyclopenta[b]naphthalene and azetidine. LCMS (Method C): 510 (M+H)",

Retention time 11.3 minutes.
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Example 14. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-(6-morpholin-4-yl-pyridine-

3-sulfonvl)-4.4a,5,6,7.8-hexahydro-1H-1,2.6-triazacyclopentafb]naphthalene

© 0,0
N SNONTY
¢ L_o

[0186] Method A. A suspension of sodium hydride (1.5 g, 60% dispersion in mineral oil)

in tetrahydrofuran (20 mL) at room temperature was treated sequentially with a solution of
[(R)-1-(4-fluorophenyl)-6-[[6-(4-morpholinyl)-3-pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-
triazacyclopenta[b]naphthalen-4a-yl]methanol in (8.0 g) in tetrahydrofuran (60 mL) and
iodomethane (2.9 mL), and the resulting mixture was stirred at 50 °C for 1 hour. The mixture
was cooled to room temperature and partitioned between ethyl acetate and 1.0 M aqueous
hydrochloric acid solution. The aqueous phase was extracted with ethyl acetate, and the
combined organic phase was washed with aqueous sodium thiosulfate solution, aquéous
potassium carbonate solution, water and brine, and then dried over sodium sulfate. The
solvent was removed under reduced pressure, and the residue was purified by column
chromatography on silica gel, eluting with a mixture of dichloromethane and diethyl ether
(1:19 to 1:9 by volume), and then by crystallization from industrial methylated spirits to
afford the title compound as a white solid (6.7 g). 'HNMR (CDCly): & 8.53-8.49 (d, 1H, J =
2.3 Hz), 7.79-7.74 (dd, 1H, J=9.2, 2.5 Hz), 7.40-7.34 (m, 3H), 7.15-7.08 (m, 2H), 6.61-6.57
(d, 1H, J=9.3 Hz), 6.26-6.23 (d, 1H, J=2.1 Hz), 4.11-4.06 (dd, 1H, J= 12, 2.1 Hz), 3.89-
3.82 (m, 1H), 3.79-3.73 (m, 4H), 3.65-3.59 (m, 4H), 3.39-3.34 (d, 1H, J= 8.9 Hz), 3.32 (s,
3H), 3.11-3.02 (m, 2H), 2.73-2.61 (m, 1H), 2.41-2.30 (m, 2H), 2.20-2.21 (dd, 2H, J =33, 16
Hz).

[0187] Method B. A mixture of (R)-6-(6-chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-
4a-methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene

(174.0 g, 356 mmol), potassium carbonate (240.0 g) and morpholine (156.0 g, 1735 mmol) in
acetonitrile (880 mL) was heated to 70°C for 3 h. The mixture was cooled to 20-25°C,
diluted with dichloromethane (1.5 L), and quenched with water (1.0 L). The layers were
separated, and the organic layer was washed with water (2 x 1.0 L), dried over MgSO,, and
filtered. The filtrate was concentrated to an oil (265 g). Ethanol (1.5 L) was added, and the

resulting solution was concentrated to afford a thick slurry that was filtered, and washed with
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ethanol. Crystallization from ethyl acetate/heptane afforded 106 g of the title compound: mp
174°C.

Example 15. (R)-4a-Difluoromethoxymethyl-1-(4-fluorophenyl)-6-(6-morpholin-4-yl-

pyridine-3-sulfonvyl)-4.,4a,5,6,7.8-hexahydro-1H-1.2,6-triazacyclopenta[blnaphthalene

[0188] A mixture of [(R)-1-(4-fluorophenyl)-6-[[6-(4-morpholinyl)-3-pyridinyl]sulfonyl]}-
1,4,7,8-tetrahydro-1 ,2,6-triézacyclopenta[5]naphthalen-4a-yl]methanol (0.21 g), copper
iodide (0.0080 g) and acetonitrile under argon was treated with 2-
(fluorosulfonyl)difluoroacetic acid (0.062 mL), and the resulting mixture was heated at 50 °C
for 30 hours. The mixture was cooled to room temperature, partitioned between water and
ethyl acetate and the aqueous phase extracted with ethyl acetate. The combined organic
phase was dried over sodium sulfate and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel, eluting with a mixture of cyclohexane
and ethyl acetate (1:0 to 1:1 by volume), and then by preparative reverse-phase HPLC,
eluting with a mixture of acetonitrile and water containing 0.1% formic acid (1:1 to 7:3 by
volume) to afford the title compound as a white solid (0.021 g). LCMS (Method C): 576

(M+H)", Retention time 11.6 minutes.

Example 16. (R)-6-(6-Azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-(oxazol-

2-yimethoxymethyl)-4.4a,5,6,7.8-hexahvdro-1H-1,2,6-triazacyclopentalblnaphthalene

.
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[0189] Preparation 16a. (R)-6-(6-Chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-

1,4,5,6,7,8-hexahydro-1,2,6-triazacyclopenta]b|naphthalene-4a-carboxylic acid methyl
ester. The title compound was prepared by the method of Preparation 2b using (R)-1-(4-
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fluoro-phenyl)-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene-4a,6-dicarboxylic
acid 6-tert-butyl ester 4a-methyl ester. LCMS (Method B): 503 (M+H)", Retention time 3.8

minutes.

[0190] Preparation 16b. (R)-6-(6-Azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-
fluorophenyl)-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-
carboxylic acid methyl ester. The title compound was prepared by the method of
Preparation 4b using (R)-6-(6-chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-1,4,5,6,7,8-
hexahydro-1,2,6-triazacyclopenta[b]na-phthalene-4a-carboxylic acid methyl ester and

| azetidine. LCMS (Method B): 524 (M+H)", Retention time 3.5 minutes.

[0191] Preparation 16¢. [(R)-6-(6-Azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-
fluorophenyl)-1,4,5,6,7,8-hexahydro-1,2,6-triazacyclopenta[b]naphthalen-4a-
ylmethanol. The title compound was prepared by the method of Preparation 1d using (R)-6-
(6-azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-fluorophenyl)-1,4,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[b]naphtha-lene-4a-carboxylic acid methyl ester. LCMS (Method D): 496

(M+H)", Retention time 3.2 minutes.

[0192] Preparation 16d. (R)-6-(6-Azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-
fluorophenyl)-4a-(oxazol-2-ylmethoxymethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-
triazacyclopenta[b]naphthalene. The title compound was prepared by the method of
Preparation 2b using [(R)-6-(6-azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-fluorophenyl)-
1,4,5,6,7,8-hexahydro-1,2,6-triazacyclopenta[b]naphthal-en-4a-yl]methanol and 2-
chloromethyloxazole. LCMS (Method C): 577 (M+H)", Retention time 10.2 minutes.

Example 17. (R)-6-(6-Azetidin-1-ylpyridine-3-sulfonyl)-4a-difluoromethoxymethyl-1-(4-

fluorophenyl)-4.4a.5.6.7,8-hexahydro-1H-1,2,6-triazacyclopenta[b|naphthalene

[0193] The title compound was prepared by the method of Preparation 15a using [(R)-6-(6-
azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-fluorophenyl)-1,4,5,6,7,8-hexahydro-1,2,6-
triazacyclopenta[b]naphth-alen-4a-ylJmethanol. LCMS (Method D): 546 (M+H)+, Retention

time 3.8 minutes.
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Example 18. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-(1-piperazinyl)-3-

pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[blnaphthalene

MeO

o
Na?
. VY
N SN Nﬂ
Q ‘\/N\
H
F

[0194] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-4,4a,5,6,7,8-hexahydro-
1H-1,2,6-triazacyclopenta[b]naphthalene and piperazine. LCMS (Method C): 539 (M+H),

Retention time 7.4 minutes.

Example 19. (R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-(1-(4-

methylpiperazinyl))-3-pyridinyljsulfonyl}-1.4.7.8-tetrahydro-1,2,6-

triazacvclopentalb]naphthalene

MeO

[0195] The title compound was prepared by the method of Preparation 4b using (R)-6-(6-
chloropyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-4,4a,5,6,7,8-hexahydro-
1H-1,2,6-triazacyclopenta[b]naphthalene and 4-methylpiperazine. LCMS (Method C): 553

(M+H)", Retention time 7.4 minutes.
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Example 20. (R)-1-(4-Flurophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-
sulfonyl]-4a-methoxymethyl-4,4a,5.6,7,8-hexahydro-1H-1,2,6-triaza-

cyclopentalblnaphthalene

[0196] A solution of (R)-6-(6-chloropyridine-3-sulfonyl)-4a-methoxymethyl-1-(4-
fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene (0.098 g),
diisopropylethylamine (0.194g) and (R)-3-fluoropyrrolidine hydrochloride in acetonitrile was
heated at 130°C in a microwave reactor for 45 minutes. The solution was diluted with ethyl
acetate, washed with water followed by brine, dried over sodium sulfate, filtered and the
filtrate concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with ethyl acetate in cyclohexane (0 to 3:2 by volume),
to afford the title compound as a white solid (0.089g). LCMS (Method F): 542 (M+H)",

Retention time 5.0 minutes

Example 21. (R)-1-{5-[(R)-1-(4-Flurophenyl)-4a-methoxymethyl-1.4.4a,5.6,7.8-

hexahydro-1,2.6-triaza-cyclopenta[blnaphthalene-6-sulfonyl]-pyridin-2-yl}-pyrrolidin-
3-ol

[0197] The title compound was prepared by the method of Example 20 using (R)-6-(6-
chloropyridine-3-sulfonyl)-4a-methoxymethyl-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-
1H-1,2,6-triazacyclopenta[b] naphthalene , diisopropylethylamine and (R)-3-
hydroxypyrrolidine hydrochloride. LCMS (Method F): 540 (M+H)", Retention time 4.3

minutes.
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NV iSN- 21-"""" st\INN 110[-0 ++ +++ [0152] In Table 1, GR Bi nding
conpounds with a K, value of less than 0.5 nM are designated with +++;
conpoundswwi2ote/@712 val ue between 0.5 nM and 1.0 nM ar e pdedisgmatoesiosv t h ++;

and compiiifisicdt Reps s 48] 1104 $3LREn 1N nlelo BVh G AN IS 8 W LA+ K
Functio gnated with

+++, conpoahsdros 2i6-aridéa-cyalopenfa@inaphthh@eneM-aifbny () -mlidin 2-g@pivgivlidie W t h
++; and goppounds with a K, value greater than 50 nM are designated wth +.
VITI. E LES [0153] 1H NWVR spectra were recorded at anbient tenperature
using a Varian Unity Inova spectroneter (400 MHz) with a 5 mm i nverse
detection triple resonance probe for detection of 1H, 13C and 31P or a
Bruker Avance DRX spectroneter ?AEB MHA. %ith a 5 mminverse detection
triple resonance TXl probe. 0. 20 A7 / US2011/ 049408 [ 0154] Mass
Spectronetry (LCVB) experi mert ¢rmlne [fetention times and associ at ed
mass i ons were perforned using the fol'l owi ny m& hods: [0155] Met hod A:
experinments were perfotned g Waters Quattro-M cro triple quadrupol e
mass spectroneter w th posi and negative ion ebectrospray and ELS /

Di ode array detection using Higgins Cipeus 5 mcron C18 100 x 3.0 mm
colum and a 1 nL / minute flowrate. The initial solvent systemwas 85%

wat er comgé ni Eg Q.1% form.c acid (solvent A) and 15% net hanol__cont ai ni ng
0. 1% f or Wi 8lacil Be Pl raraprung)wasdrenaged by the methad Afdxemplobesieg (R)-¢rkdi ent up

to 5% s Wy the. I NUtEeSs oy i nal
sol vent qggg?g%&ﬁgﬁg%ﬁ}éghiﬁgﬁ%&y gl\réﬁ{glfl u tfﬂ’g)?%p}%rgﬁl S%Hééseé{’gl}%gfﬁ}!l\ﬁ?hod B:
exper i meltd 2@ tenzperclapeneib]uspht)aland\adiesoproply Etfybamink Gndj (R)d3-upol e mass
spectrongter with.positive .an ' jon_el rospr and ELS [ Di ode
oFray AaBEEraNRAE hidrpRuRBe AR TSP € ST TR0 BerG0s Bl 3 ot um
and a 2 glautesm nute flow rate. The sol vent system was 95 % wat er cont ai ni ng
0.1% formc acid (solvent A) and 5 % acetonitrile containing 0.1%formc
acid (so B), fgr .t first 50 secopds followed by a gradient up to 5 %
sol vent 7 G590 S0 l rsh 7 e he --'- A IS0 2r0xa3-a7a o 1t

syst em veisydlef2dd. iaept-5upl) pt Aidine-3-su IF181] -4, 47556411, 8-h ek hRifh- 1VRH 2061 t:§aza-
experinments were perforned using Waters M cronass Z(R000 quadrupole mass
spectrorﬂﬁé’dﬁu&[—h&ﬂﬁéﬂtﬁlﬁ& and negative ion el ectrospray and ELS / Di ode
array detection using a Hggins dipeus 5 mcron C18 100 x 3.0 mm col um
and a 1 nL / mnute flowrate. The initial solvent system was 95% wat er
containing 0.1%fornic acid (solf&ht A)oaRd 5% acetonitrile containing 0.1%
formc acid (solvent B) for the Bl ol lowed by a gradient up to
5% sol vent A and 95% sol vent B d thg nekt 44 mnutes. The final solvent

systemwas held constant for a‘further 5 m it ey 0158] Met hod D
experinments were perforned g a Waters ZMD q pupol e mass spectroneter

Wi th positive and negative i el ectrospray and ELS / Diode array detection

using a Luna 3 mcron C18 (2y 30 x 4.6 mMmmcolum and a 2 nL / mnute flow

rate. The initial solvent systemwas 95% water containing 0.1%formc acid

(sol vent A%{Bangl%S% acetonitrile containing 0.1% form ¢ acid (solvent B) for
S

the firslfl SiEs CHBPUBRerRsHyeRr gt Raibe methysl ¢fdmoersor Briee AR&Ad695%

sol vent B1Qus¥ridihe3 e m fime 4S V |

constant for ﬁ}gl flurt her&nlﬁ)mﬁ%]g# Reﬁym-gns’l 1 (qafiU&(%h\éﬁ% 4,%%,&'??8"1%%1@%9
1H-1,2,6-triazacyclopenta[b] naphthalene , diisopropylethylamine and (1S, 4S)-2-oxa-5-
azabicyclo[2.2.1]heptane hydrochloride. LCMS (Method F): 552 (M+H)", Retention time

4.7 minutes.
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[0159] Method E: experinents were perfornmed using a Finnigan AQA single
quadr upol e nmass spectroneter with positive ion electrospray and ELS / D ode
array detwotzorwp2emzng a Luna 3 micron C18 (2) 30 x 4.6 morastamosansg a 2 nl
/[ mnute fl ow rat e. The i ni t| al V\D 2012/ 027702PCT/ us2011/ 049408 soI vent
syst em viaxanople2da (R)-1(dAdfluropher B hyl-g-(o-dxifluarg p g3
acetoni tyid ¢ : Y0 S § .
seconds 1O _ T auT £ ) 959 so0f vent B over
the next 4 mnutes. The final solvent system was heI d constant for a
further 1 mnute. [01601 Method Foexperingnts were performed using a
Waters ZQ mass spectrometer with posyti and negative ion electrospray and
di ode array detection using an/Agct leE C18 100 x 2.1 mm col um and
a 0.4 mM/mnute flowrate. Th& | gol v system was 95% wat er
containing 0.1%formc acid (sgl vent and H%a%:tonl trile containing 0.1%
formc acid (solvent B) for e first 0.4 mn followed by a gradient up to
5% sol vent A and 95% sol ventver the next 5.6 minutes. The final solvent
system was held constant for @ further 0.8 mnutes. [01611 Method G
experiments were perfornmed using a Waters ZMD nmass spectrometer with
positive and negative ion electrospray and di ode array detection using a
Phenonmen@200unzhide ¢@pp@ihd waB@ropatkddnnthamephal ofi Brepaaiioa clusingr(Bd¢a- The

nitial ent 5% e t 0.,1% ent
ARt e R R e g a R g A T S B R L
first O.@pRinAlchelslQREkyRY adid9E2BLEMEsteianid®-afiflsabrr Myl Py adide 35Hifsaylvent B
over the next 4.0 mnutes. The final, solvent systemwas held constant for a

further chl@ide dgiMdS (MethipglB: 323 (M+H)", Retention time 5.4 minutes.

(R) - 4a- Et hoxynet hyl- 1- (4-fl uor ophenyl) - 6- 116- ( 4- nor phol i ny1) - 3-

pyri di nyEkaﬁubreczrsyI(Rwazt%l«&:mgwmhdxméthm-B«tmuazaﬂmivmﬁeﬁt-ahbbmmht -hal ene
[0162] Preparatl on la.
(R - 741-¥yR¥iderot § 1fonyllo4.da, B 7 s #Aydr o3H- 1 soqui nol i ne- 2,
8a-di car eh@aﬁ I Sndidi&ld - butyI ester 8a rret hyl ester. A solution of

di i sopr n diethyl ether (70 nL) under nitrogen at -40 C
was treated with a 1.6 M sol ution of n- butyllithium (16 nL), and the
resulting solution was cool ed tMB C and treated with a solution of

(R -6-0x0-2, 3, 4,6, 7, 8- hexahydr o- napht hal ene- 2, 8adi car boxylic acid
2-tert-butyl ester 8a-methyl ester(5.0 g)O in diethyl ether (25 nL). The
resul ting solution was stirred at -7 C%or 15 minutes and treated with
trifluoroethyl formate WO 20127 GZ27702P¢ 2911/ 049408 (6.0 nL). After a
further 1.5 hours at -78 C, the at O i ed with 2.0 M aqueous
hydrochl oric acid solution (20 §rrL). The phases @e separated, and the

organi ¢ phase was Washed wit ter and extracted with an agueous potassi um
carbonate sol ution. The aqueo pot assi um car bonate phase was acidified
with 1.0 M aqueous hydrochlorgc acid solution and extracted with diethyl
et her. The organic phase was dried over sodium sulfate and concentrated

under remoed PresAHtion R8a.a{lR)P1-M tFﬂleroT[)hbhﬁ)-aﬂmyﬂldeShﬂnl epasys78i1 (3.8

. 11-1 NMR (CDC13 8 13.84-13.5 s, .1 7.58-7 6. 09-6. 06
A iy, hw@gﬁno 50 Ernazmycbopenmbmphﬂwla? regiprpnti aei 1 hglester o) O
(ZR)Q 5 1 ( 4 uor ﬂR ngi‘éaf%ﬁé“% ! ef ratet%hgéro(lsz 6%@2a—iy@ﬂc@%htaﬁﬂﬁﬁﬁﬁ'ﬂ?ﬂén@n I'b.
triazacy4d, G»pem)a{/lhx] aviph- tenmbeplesstea;46- rdethalrdswxﬁ 2g) iacdlidh@omethand (t5PImlest er
4a- et hyl

ste re of - . .. .. Dy
[1- hydrB‘%%‘r@tth(“Z?t J? &ﬁé}re%g@%%& B0 M golption abdjisoButslawiginrh BY (i3, 8a- d
| car boxy bich1o@sh&h#ie @8 8RS, YAﬁ&SIt ﬁ'(;ur%@ mhﬁiﬁe s618t6R waSdButed with-water and
f I uor ophenyl hydr azi ne hydrochl oride (2.7 g), sodium acetate (1.4 g) and
acetic awaldne(th@ rmzm tovapersture. r ewidetod o hictbopaie a\taaraéderdcﬁndlhmwroensme m xt ure

was concentr under re resi due wa |oned
bet ween SHTES fTH’é‘tlte%mgoqflcstﬁ?gf\'ﬂonéaﬂ %‘slaff@/(ggg Qe Lspelrign Sy S 8& onz]b
organi C RRAREs. VVP}§: shashacond Weﬁé@%&bvecﬁﬂﬂdﬁﬁtbﬁoﬁ%@éﬁéd wnmeam@mtte aﬁ@thét on
and brine, and then dried over sodiumsulfate. The solvent was renoved

under r eflifmseicancentzatedunden seduped pressuek el hearssidne was disedved intmatharok{ e of

cycl ohexa di et h ether.,.to.af f.ord e IIow
solid (3! )?4%@ %ﬁﬂcﬂﬁg‘ Sodjui3 bpgoh ‘?“ﬁéhﬁié@{iﬁl ﬁwgiﬂi@&t’lﬁ% ,
6.45-6.41 (s, 1H), 4.69-4.55 (d, 1H, J=13Hz) 4.32-3.98 (m 1H), 3.64
(s, 3H, 3.51-3.33 (m 1H), 3.00-2.71 (ch}l 2.59-2.51 (d, 1H, J = 16
Hz), 2.48-2.34 (m 1H), 1,46 (s, 9H). 64] Preparatlon | c.

(R)-1-(4-Fl uorophenyl) - 6- (6-norpholin- 4 yl pyri di ne- 3-

suI fonyl) 1 4 5 6 7 8- hexahydro 1 2 6 tr| azacycl opent a[ b] napht hal ene- 4a- car

.



[0165] Preparation Id. [(R)-1-(4-Fluorophenyl)-64[6-(4-norpholinyl)-3-
pyridinylisulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacycl opent a[ b] napht hal en-
dayl | met hsioab12/027®el ut i on of PCT/US2011/049408
(R-1-(4-fl uorophenyl?r 6- ( 6- nor phol i n-4-yl pyri di ne-3-sul fonyl) -

1, 4, 5, 6,lgmperAdRRyEeo-The 20@@11&%&2%&@%%@% ea[r%]qea%meﬁ%ﬁr%w aIesiSoxyl i ¢

d t : t -78
S T U e LR SR R AR B
t ol uene spdiddh sdlinte, Atered td rdnguve salids afhdl the fitttaee swlceritraned walsr thdhcﬁdqﬂesmteh

wat er and t he phases separated he orgapi c phase was dr,ied r di um
sul f at e Hifdeedmcnnt Fisraigd Gﬁﬁ’é%ycpgﬂ’é?@é(ﬁoﬁﬁ E? Bae §PBPYULd;ag gevi ssof i turated

wWth di g[%% eugmg (Ngeﬂg& g, q8bhetMm HeRaamqnﬁe g%s%lmﬂege solid (16.7 g).

THNMVR ( .77 (dd, 1H, J= 9.0,

o), 6 40T g iapariiin 25 zx%—#azs?ycl ﬁliﬁwwd‘y y%L?ﬁé orgpiengly *

ALY Yy 7 . y arbosdi 1
3 143 8134 4s, 6 78 heisal%/lfrg .1 296-(&% 345901(6;% @:ﬁb?aﬁﬁltﬁmné@c box§fic 3%3Qe)(tm H)

2. 42-3. amtylnqstermA st oRy6- (@rﬂurameny{ elﬂdsidrwgmmlﬁb%,é,é 7.8-

() e OO e ot RIS e SR i i s 0490

t ri azacyetsHyanifadall n@pt) %ls@a@ted/emtﬁ)pewv@aq@fouwdjlmmhmeddmo(uhoﬁ(g) in
tetrahydrofuran (20 nl) at roomtenperature was treated sequenti al I y WI th a
sol ut i ormb} tgtraRytylammonium hydrogensulfate (0.21g), tetrabutylammonium iodide (0.91 g) and

1-(4-11 ye 953@&%3%&&;1 Brb; c{eﬂ(ogggp{mﬁob@;* d?yrmu{%}/ &aﬁkg % 4,7,8-tetr

ahydr o- cyc ope napht 4a-yl 1 nmet g) in

t et r ahy diydfageasul{a600l)), asehbuodaeinbainen (oaldE (6101 ) amrﬂcydh@rmeﬁmleﬂayhg m xture
was stirred.at 50 C for hou The .m xture was  co t oom fenperature
and par t9remisdd- 36%1\?(5‘&?‘1 th J@Eéﬁaﬁil%“ N i SG)‘“IW&&%L:E:U{Q ﬁ@é?‘géhllrg‘?l c acid
sol uti one, G AIHEOUSs Hmé@mwe&%a%@ﬁla%st Rpebid! TRESIAhR paBdwhie

conbi ned organi ¢ phase was washed w th aqueous sodiumthiosulfate solution,
aqueous dria® o2ed Q2T FALRCTAUSTO A MDUGBT poiueskprassusar Benatiduswhupurdgred

wat er and brine,. and then dried over, K sodiu Ifate .The s ven

r emoved qi?'n‘iﬂ’é‘t‘m? Shmaipsn glé' S lcaa%?g “ﬁ‘élgr“é‘gi ?fﬁ%l %?tep‘f]rcy?log%i(ak}? Q %’Blflﬁn

chr omat agr afie 0 asfokd @ tHRlcomPbiid wnvwaau@%mwﬂmﬁldmg @ 0h.or ovEs hane and
di et hyl ether ((}1 20 to 1:10 by volune), to afford a creamfoam (7.5 g). The
cr eam f diatheds &:r‘@é@a(M’rH)edRﬁﬁ@tmfi e 4Ubiminuiest hyl at ed spirits to afford
the title conpound as a white solid (6.3 g). LCM5 (Method A): 552 (M+rH) +,
Ret ent i 0j0203]mePeepraiion2®s . (l@w&mﬁ)dm&ﬁslﬂwn% (d lH J = 2.4 Hz),
79773§dd 1H, J= 9.2 I—% 07 (t, 2H, J
8.0 Hzye O@renylaleslw(yexymﬁhyw-_(491‘&91‘11&1)6%) béﬂe,Szﬁﬂ dlexmdl:? L2,6-tuiapg)

.15-4.0

67- 3, Sy inttphnagnihydgre, g (R ooy e s e g e S ERgh o1y
.41- 2. 28 (sing (23594a S cRpréhybdethoshox@ihethy]-+- (34 uoi@hiemyl)- 1 K, 405, 67;81he(>¢ahy<3b+ J =
.0 Hz

(R - o b %xty"ﬁ@ PFePErelRIptRithapehgAP s AR TR uherEn rib g orpyRdyl-g.
tetrahyds onfordi Bnibfil@zecy® @@&H&@GP@@%%@ (%ﬂﬁmnb%?e@(?ﬂe RueRgetipn 2a.
(R)-1-(4-Fl uorophenyl) - 4a- hydr oxynet hyl-1, 4

hexahydrReténtiyngime # 22 acipsieopent a[ b] napht hal ene 6 car boxyl ic acid tert-butyl
ester. The title conpound was prepared by the nmethod of Preparation Id

US' ng ( 204]( 4PHépsRh QO 250.1R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-6-(6-
et rahydrp(;ml 2, 6- tr? a)zac cl ogent7 2%_b] napht hal ene- 4a, 6- di car boxylic

aCI d 6- tmrrtmbdmyl-ylssmdm&a} srdfamyD)-444.8,6, l(mt)ﬂ&b‘l@w trEge- (MrH) +,

(Rg; ezgl (é‘t[l )P;rgrrteaﬁhﬁ‘fn‘katjﬂgﬁ U]E)h%g)tg E&;)%Hf%f %agﬂzggxgd Qy the method of Preparation

hexahydr 41 115|112g @%)t6-(@«Z}a@mlyﬁ@metm@ﬂongpmk@bbpﬁyp@} mathoayytyintetiadi 1d(4-er t - but yl
ester. A_solution

(R)-1- (4ﬂwrebbe@pjhe1nﬁa 5 el $rpexabygivel-Raprtrigzacycionsntal anpphthalengand) 2 6-
tri azacy%gﬁﬁgseal Pﬂ@gﬂg&ﬂaa' - CHEALHON L e, §7gf3t it ¥, ?%%efségg%‘s 9)

intetra uran rnL under “argon at roo rat ‘e was tr

sequent i H),| y.144(1, B EHpdidonidhy &) d26((6). 102 415 60 % M), sEp&T &i bH)j A.59t 4T ah, i | )
and i odoethane (0.15 nlL), and the resulting m xture was stirred at 50 C for
2 hour. The solution was cooled to roomtenperature, diluted wth ethyl
acetate, washed with saturated aqueous .ammoni um chl ori de sol ution, water
and brine, and dried over sodium sul fat'’e. The sol vent was renoved under
reduced pressure, and the residue was purified by colum chromatography on
silica gel, eluting with a m xture of V\D 2012/ 027702PCT/ USZOll/ 049408

o Y Y
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Exampl e 4. (R)-4a-Et hoxynmet hyl-144-f| uorophenyl)-64[6-(1-pyrrolidinyl)-3-
pyridinylIsulfonylI-1,4,7,8-tetrahydro-1,2,6-triazacyclopentalIolnaphthalen
e 'l o NwoO201242@0p0171] Preparation 4a. PCT/US2011/049408

(R)-6-(6-Chl oropyri di ne-3-sul fonyl) - 4a- et hoxynet hy1- é4-
{1 wor ophhya 30 AI4A 1B, 80751 hémahyidris apion (2. S10r PRI (BpeRRaRtfidpht hal en

CRy T he. b ROSITRIMNS T 0B (EPPS 0 B0 B2 R D B0 Mo RRED NI On T e usT ng

(4-1l uorophen 12)-1 4,4a,5,7,8-hexahydro-1,2 6-tri azacycl opent 2 ?] apht hal en
e- 6- car haX € Ryda«/vehopropdomethmomethpabihflugronhe 6-(Oc(By-3fluore- 5\
6- chl or opyr | lhil 0 A1 EQRGEH) *

Ret ent i
(R -4a- Emmmrauhmpmﬂ(aqeﬁel uor opheny1) - 6-[[ 6- (1-
pyrrolidinyl)-3-pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1, 2, 6-

triazacycl opent a[ b] napht hal ene. A sol uti on of

(R)-6-(6-chl oropyri di ne- 3-sul f opfxl) - 4aet hoxynet hyl - 1- (4-fl uor ophenyl) - 4, 4a,
5,6,7,8-hexahydro-1H1, 2, 6- triazagycl openta[ b] napht hal ene (0.013 g) and
pyrrolidine (0.025 nL) in acetonitfile a8 heated at 100 Cin a mcrowave
reactor for 10 m nutes. The sol ytjc entrated under reduced
pressure, and the residue was Purl ed by colly chromat ography on silica
gel, eluting with a mxture of dic oromsth%{ne@d ethyl acetate (5:1 by
volune), to afford the title ound as a cl ear»gum (0.0080 g). LCVB
(Method B): 538 (MtH)+, Reten ntim 4.0 mnutes. Exanple 5.

(R) - 1-(4-Fluorophenyl) - 4a- met Roxynet hyl- 6- 116- ( 1- pyrrolidi nyl) - 3-
pyridinylisulfonyll-1,4,7,8-tetrahydro-1, 2,6-triazacycl opent a[ b] napht hal ene
[0173] Ppoepsy atthe ntlanmpound was prepared by the method of Example 20 using (R)-6-(6-

(R -1-(4-Fl uorophen - 4a- net hoxynet

1-

hexahydr ehlaropyg 11“?13 p-gpeie! QPWMQ’%‘W‘HQ%@G@VZ& %o@?iﬂr?%heﬁxll)d tert-butyl
ester. ;‘Q 4ta(5[ é,?,8% Al 1 W86 1P R P16 ey biABhiNBIhO &ii8d prBp A PRy R fard
using (R 411 uor ophenyly -
4a- hydr o@)ﬁaﬂhyﬁbp&rrdhdiac; By dto8hltrdea HiyQMS- (M e2h@l F): 582 @y El) o Retrnsipp limgph? hal en
e- 6-car b%é%/l ic acid tert-butyl ester and iodonmethane. LCMS (Method D): 414
(I\/H—I)+ fition time 4.3 mnutes. [0174] Preparation 5b.
(R -6-(6-Chl or opyr| di ne- 3- sul fonyl)

, 5, 6, 7, 8Enemabef. dR)t4a1Cyclgprapvimethe
?%@g??g.ﬂmﬁlpfﬁﬁggﬁﬂ{a Tvtﬁl pvrlﬁlnme.; @ﬁﬁo%n Prﬁ%&a}tg l?&aﬁpdf*bsiﬁgl 2,6-triaza-
4a- met howmdmﬂbj,nébléﬁalén(?, 8- hexahydro-1, 2, 6-tri azacycl opent a[ b] napht hal en
e-6- carboxylic acid tert-butyl ester and 6-chl oropyri di ne-3-sul fonyl
chloride. LCVM5S (Method B): 489 (MtH)+, Retention tinme 3.9 mnutes. WO

2012/ 027702PCT/ US2011/ 049408
0 o 0
7 N/S =
N 4
N N“ N

37 e

F

(4 fI tior ohenyl) éllarret hox et hyl - 4, 4a

[0206] The title compound was prepared by the method of Example 20 using (R)-6-(6-
chloropyridine-3-sulfonyl)-4a-cyclopropyl methoxyoxymethyl-1-(4-fluorophenyl)-

1,4 ,4a,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene, diisopropylethylamine and
(S)-3-fluoropyrrolidine hydrochloride. LCMS (Method F): 582 (M+H)", Retention time 5.5

) minutes.
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[0175] Preparation 5c. (R)-1-(4-Fl uorophenyl)-4a-nethoxynmethyl-6-[[6-(1-
pyrrolidinyl)-3-pyridinyll sulfonyll-1,4,7,8-tetrahydro-1, 2, 6-
tr|azacyaWopanmaphmnaphthalene The title conpound was pcepse@d/omot he

Gnme Ve e Hoxy et hyl -4, 4a
, 5, 6 7 g, 41¢a§sbym-aeﬂdﬁvlir&1ﬁz&maszaa@wd&ﬂeﬂbﬁ{aphmmé:@ism&mnﬁnamréQJ i di ne.
LCNB (thhod Q). 4 (MtH) +, Retention tinme 11.06 mnutes. kExanple 6.
(R) - 6418d¢ 1) - 3-pyridinyl | sul fonyl | -4a- et hoxymet hyl - 144-
fluorophenyl)-1,4,7,8-tetrahydro-1, 2,6-triazacycl opent a[ bi napht hal ene
[0176] The title conpound was prepared by the nethod of Preparation 4b
using (R)-6-(6-
chl oropyri di ne- 3-sul f ony1l) - 4a- et hpxynet hyl- 1- (4-f | uorophenyl) -4, 4a,5, 6, 7, 8-
hexahydr o- 1H1, 2, 6- trrazacyclopent@ b] napht hal ene and azetidine. LCVB
(Method O): 524 (MtH) +, Retent) e, B m nutes. Exanple 7.
(R) - 4a- Et hoxynet hyl- 1- (4- fluoro 1)} 6- \[a met hyl am no- 3-

pyridinyllsul fonyll-1,4,7,8-tetrakydro-1, 2N6-1Ni gzacycl opent a[ b] napht hal ene
[0177] The title conpound repared by the hod of Preparation 4b
using (R)-6-(6- OH

chl oropyri di ne- 3-sul fony1l) - 4a- et hoxynet hyl- 1- (4-fl uorophenyl)-4,4a, 5,6, 7, 8-
hexahydr o- 1H1, 2, 6-tri azacyclfopent al [ b] napht hal ene and nethylanlne LCVS

o B M Dol SRS B S, SR PATRLS B 6

f1 uor ophemydpyriblirb-Y-s@fdA X ALY nisthdyBZ atrap pentabkbhapi-hal ene
[0178] The %??ﬁé coS odﬁgﬁmagﬂpggégaed b y@ ﬁﬁ of %&eparatron 4b

usi ng (Ry4.6a, 5,6,7 %htxadwdipyr 2.6¢lripen- Meﬁ@ﬁmapha@leteh@wmmwhﬂmmand

f

L o6 DT pumqliging hydrpehlaride, The itle comnound wias purified by praparative

di met hylraveriephas EMBPLOG GtQOWIEh 2 nBikRird Mdd):tbmtﬂet aaiatwazér donfiEniA2 01 Y TortEs -
Exanmple 9. (R).-1-(4- Fluoro hen 1) - 4a- net hox [[6- ne2a¥lan1no 3-

pyri di nyacids@rl dﬁ;ﬁr J by volumeg. hed 1): 58 (Mr+ z&iﬁwtppélm PrHAWRYhal ene
[0179] The title conpound mas prepared by the nethod of Preparation 4b
usi ng ( Mxample29. (S)-1-{5- [(R) 4a- Cvclopropvlmethoxvmethvl 1-(4-fluorophenyl)-

chl oropyri di | f | ) I-4 4a, 5,6,7,8
- hexahy G2 .n - ACXY ! ALl O DL ] A} BILG e f 1
( Met hod @), A%ﬁdﬁhﬁ#%ﬁ Retention tine 9.8 mnutes. Exanple 10
(R) - 64[ 6-D et hy 0- 3-pyridinyl | sul fonyl]-1-(4-fl uorophenyl)-4anet hoxyne

thyl-1,4,7,8-tetrahydro-1, 2,6-triazacycl opent a[ b] napht hal ene [ 0180] The
title conpound was prepared byst he nethod of Preparation 4b using (R)-6-(6-
chl oropyri di ne- 3-sul fony1) - 1- (4=f] uor ophenyl) - 4a- net hoxynet hyl -4, 4a,5,6, 7, 8

- hexahydr o- o o O
.S
N 0
<;f> “OH

F

[0208] The title compound was prepared by the method of Example 20 using (R)-6-(6-
chloropyridine-3-sulfonyl)-4a-cyclopropyl methoxyoxymethyl-1-(4-fluorophenyl)-
1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene, diisopropylethylamine and
(S)-3-hydroxypyrrolidine hydrochloride. The title compound was purified by preparative
reverse-phase HPLC eluting with a mixture of acetonitrile and water containing 0.1% formic

acid (9:11 to 3:1 by volume). LCMS (Method F): 580 (M+H)", Retention time 4.8 minutes.
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WO 2012/ 027702PCT/ US2011/ 049408 1H-1, 2, 6-tri azacycl opent a[ b] napht hal ene and
di net hyl am ne. LCVMS (Method C): 498 (MtH)+, Retention tine 11.4 m nutes.

Exanpl e MO 2012/027702 PCT/U82011/049408
(R) - 64 6- (1 Azetl di ny1) et hoxym
The

et hyl - 1, Xxary s (B9 al $HY
title CQUROHS ( P 4b u
chl orop% . » - “’-“Eiamul thyl-4.4a,5,6,7,8
- hexahycﬂvolbueﬂi;aa)]ﬁabmhaméycI opent a[ b] napht hal ene and azetidi ne. LCVB
(Method C): 510 (MtH)+, Retention tine 10.9 mnutes. Exanple 12.

(R)-1-(4-Fl uorophenyl) - 4a- net hoxynet hy1- 6- ( 5- nor phol i n-4-yl pyri di ne- 3-

sul fonyl) -4, 4a, 5, 6, 7, 8- hexahydro- 1H 1, 2, 6-tri azacycl opent af bl napht hal ene
[0182] Preparation 12a.

(R)-1- (4- Fl uorophenyl) - 4a- met hoxyget hyg? h4,4a,5,7, 8-

hexahydro-1, 2, 6-triazacycl opent a[ b]yaphtdal ene- 6-carboxylic acid tert-butyl
ester. The title conpound was’p ar edNby nmet hod of Preparation 2b
using (R)-1-(4-fluoro-phenyl) -

4a- hydroxynet hyl-1, 4, 4a,5, 7, 8zhexahydro 1, 2 6- t\rjqzacycl opent a[ b] napht hal en

ng R) 6- (6-

e- 6- carboxylic aci d tert-bu ester and |odorret haife. 1H NMR (CDC13): 8
7.47-7.40 (m 3H), 7.19-7.1 2H), 6.32-6.29 (d, 1H, J= 2.2 Hz),
4.45-4.30 (d, 1H, J= 14 Hz), 4.27-3.92 (bs, 1H), 3.29 (s, 3H), 3.19-3.13
(d, 1HJ—91Hz)309257(d,2H,J—16Hz)292265(m2H) 259-

(2R;166(( Oé&%m@;’/"?ﬂg -sul‘%g%flef%fe%- ti;l?ln%oropieny 4amet ho y%\;— hy1 4, 4a,

5,6,7, 8- dmabW1m1Huﬁo®Iﬁ4é cycaamoyyﬂm@h«s»t}@xf/m]ethgamwmbmmenﬂhe title

corrpound was prepare e net hod of Prepar ¢ us
(R o AL s h Bty to- e DRI DR CH 0 A3 pyTethylamine and

4a- met h%ﬂﬂ&%&%&ldﬁg yﬂr&hﬁmé&m@m@x%eo&n@w@s ;sdrirf]@a@a%@éﬁapﬁﬁ»‘eae\[ebae-

napht hal ene- 6 l1c acid tert-butyl ester
5- br onogymsdHBéCﬁlwuingyh ngkiuoy <|>fda@etonm anivatedompiniaB 1 Yaernic acRet ent i on

time 4. 01841 .
(R~ 1- (458 Gt BRkePaR) 2L CN B DR s M a0 htimgiop i 5.4 minuts.

yl pyri di ne- 3-sul fon ? 4,4a,5, 6,7, 8-hexahydro-1H1, 2, 6-triazacycl gpenta[ b] n
apht hal eExgamplerﬁlxrln (Rj-4a-Cyclopropylmethoxymethyl-1- (4 fluorophenyl)-1,4.4a,5,6,7.8-

(R) -6-( %Q%XQ@BW-BF 4a,

5, 6, 7, 8-frexahyec ; : A
()-2,2'- 2; (dlphenylphosphlno) 1 1 blnaphthyl (0. 035 g)

10 Ildeneacetone)dlpalIadlun1(0 026 g), sodiumtert-butoxide
(0.049 g), norpholine and tetrahydrofuran was heated at 100 Cin a

tris(dib
m crowave reactor for 30 n]nUtﬁikarhe m xture was filtered through Celite,

and the pad was washed with et acetate. The filtrate was concentrated
under reduced pressure, and the residue was purified by colum

chromat ography on silica gel, elutipg GRA fh a nmixture of cycl ohexane and
et hyl acetate (4:1 by volune), A l | low oil. The yellow oil was
purified by preparative reverseg-phas PLE,efuting with a m xture of

met hanol and wat er cont ai ni n%form c aci o,go to 4:3 by volune) to

afford the title conpound as ite solid (0.097g). LCVs (Method O : 540
(MtH) +, Retention tine 10.6 utes. Exanple 13.
(R)-6-(5- Azeti di n- 1-yl pyri di rfe 3-sul fonyl)-144-f| uorophenyl) - 4anet hoxynet hy

| -4,4a,5,6,7 hexahydr q- 1 6-triazacycl opent al bl t hal 0185]
The titl E’Zéb}mgﬂ]ﬁ&tlﬁ/ﬁgmﬁ?‘éﬂa‘?@“cprwr?‘h%y Iﬂ‘?ﬁbo‘g?}& 2{)1 URe i@)ﬁlﬁél ng

(R) - 6- (5, -

bromopyr BB P Ay e A PPy LR ey A A et Roxy ety 12 4. 4a, 5. 6, 7, 8-
hexahydr b 4Hab, &7 8-Hexilaziacy 2, @pmaa&dbpamr[bmphmeleamﬂlmqmbpyimﬂnelarrlimd

(Met hod 3C~)hydr50%<9az(e%1j;1|)e hydrocﬁl%rltdle OI}he title compoun'g| v{/]austp%nﬁed by preparative reverse-

phase HPLC eluting with a mixture of acetonitrile and water containing 0.1% formic acid

(3:2 to 9:1 by volume). LCMS (Method F): 566 (M+H)", Retention time 4.7 minutes.
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WO 2012/ 027702PCT/ US2011/ 049408 Exanpl e 14.

(R)-1-(4-Fl uorophenyl) - 4a- net hoxynet hy1- 6- ( 6- nor phol i n-4-yl -pyri dine3-sul fo
nyl) - 4, 4aw6,2612028#kexahydr o- 111- 1, 2, 6-tri azacycl opent a Pphji/usaphihabene
[0186] Method A. A suspenS|on of sodlun1hydr|de (1 5 0, 60@6d|s erS|on in

m ner al aAmple 32 i ] Nime J 1] 2

sequential | y. w .
[ (R) - 1- ot ophety ) S e syt rdi nyl [ sul fonyl]-1,4,7,8-

t et r ahy v eloperdtafbinh hﬂgaﬁmclopenta[b]naphthalen 4a-yl ] nmethanol in (8.0 g)
in tetra%yarofuran 560 mC) and i odonethane (2.9 nL), and the resulting
m xture was stirred at 50 C for 1 hour. The m xture was cooled to room

tenperature and partitioned beg&g;n et hyl acetate and 1.0 M aqueous

hydrochl oric acid solution. The ueous phase was extracted wi th ethyl
acetate, and the conbined organi cophase was washed with aqueous sodi um
t hi osul fate sol uti on, aqueous potas |uﬁ?§arbonate sol ution, water and

brine, and then dried over so at e /T sol vent was renoved under
reduced pressure, and the resi S _puri &Ey\golunn chr omat ogr aphy " on
silica gel, eluting with a m xture of dichlgro

t hane and di et hyl ether
(1:19 to 1:9 by volune), and=then by crystalliz%ii%n fromindustrial
nmet hyl ated spirits to afforchthe title conpound as a white solid (6.7 g).
1HNVR (CDC13): 6 8.53-8.49 (d, 111, J= 2.3 Hz), 7.79-7.74 (dd, 1H, J 9 2,
2 5 Hz), 7.40-7.34 (m 3H), 7.15-7.08 (m 2H), 6.61-6.57 (d, 1H, J =

3 56 3 3 | wﬂel?draéouédﬁs PRy e gﬁ%déﬂg‘?’z?ﬁ%@m% %B%agiﬂéﬁ% i

J =8.9 ﬂm@ &nﬁ% gﬁkﬁo 1%1&3:})3_, Qﬁldlﬂyl]satﬁbnyl?lmzt@ﬂahy@no dp, 2.41-2.30
(m 2H), Z ﬁF 018 Lﬁwhthod B. A nmixture of
(R) - 6- (etnexﬁcml@pwa[ inaehtgalgm%dh}yqqthaxw an CFY&iﬂPéﬁtﬂi' gthyl bromide. 'H NMR

4a- met hg ¢ , a K cl ] napht ha
| ene (1f3¥gﬁggzégécﬁngﬁa%:%éﬁas§¢u2¥gé&%ona% X% gZ@9éﬁF§q§ d Gﬁﬁhﬁlne
(156.0 or.627BS Hyyol. D7 ddd, atBf 61801, Ul 1), (38&)(tn4_H)Wa£i5 m&,alt H)j 3.80 t@C2fHy 3 h.

The m xture was coqaled to 20-25C _dil t

guenc hed - B H Aab ng)é 20- %%5 (WhéH)agé g%:&nﬁ g‘é[gafg dl%@hgalfq%eé !139 gdah

| ayer t over MgSO4, and flltered

The f|¥?$%r€§€ggng%%Eéﬁ?#EFQ%@f%Hzép%§b15qh{Qqﬂ. Et hanol (1.5 L) was added,
and the ted, t O affo.-. .slurry that
was fil teXHRple) ! ALES IR e APASE e Ranol .
Crystal | dlﬂﬁh'vﬂmatmﬁbﬁioayéthafﬁh@th%w aee/ sahémﬂado 19161 ,9 6OEfr1atzhE title
conpound: np 174C7 Exanpl e 1b.

(R) - 4a- Divclapentaibinaphthadertey 1- 1- (4- f | uor opheny1) - 646- nor phol i n-4-yl -

pyri di ne- 3-sul fonyl) -4, 4a,5, 6, 7, 8- hexahydro-1H 1, 2, 6-tri azacycl opent a[ b[ nap
ht hal ene [0188] A m xture of
[(R)-l-(4-f|uorophenyl)-64[6-(4~@2;pholinyl)-3-pyridinyI]squonyl]-

1,4,7,8-tetrahydro-1, 2, 6-tri azacygl opent a[ b] napht hal en-4a-yl ] met hanol (0. 21
g), copper iodide (0.0080 g) and acetonltrlle under argon was treated with
2- (fluorosul fonyl)difluoroacetic ..|d @62 n), and the resulting

m xture was heated at 50 C for30-h¢ N xture was cooled to room
tenperature, partitioned betmﬁenl and btb | acetate and the aqueous
phase extracted with ethyl e conbNhedOrgani ¢ phase was dried
over sodium sul fate and concer rated under reduc pressure. The residue
was purified by colum chrogat ggraphy on silica ge eluting with a mxture

of cycl ohexane and et hyl acebate (1:0 to 1:1 by volune), and then by
preparative reverse-phase HRLC, eluting with a m xture of acetonitrile and
water containing 0.1%formc acid (1:1 to 7:3 volune) to afford the
title colfi@ddhdPaeparatibn 83a.sR) 1}(‘{-@ lwgpgynyl]_@;é/ -t g thoxy ns ey - M- H) +,
Retentio te

(R -6-( GP&J&?@}# lle";%yi rf?ﬂ@?&l C?J’F]TOBS jb]Ea?lhtlﬂenS r6of) rg Ry 5c aeid fe(g( azol 2-
yl met hoxyasi Bstes.- "ﬂhe“@l@cfﬁmﬂouﬂd e phapdrea- @Hhan%ﬂ@dtdﬂpaqacatmmmmm[(mnapht ha
| ene [0189] Preparation 16

(R) - 6- ( 6CAchinepbenyb-44- h}éirgxsgmthﬂnyiﬁa 5.6, 48 texdydphbpririaza-
1,4,5,6,7,8-hexahydro-1, 2, 6-triazacycl opent a[ b] napht hal ene- 4a- car boxyl i c
acid nethyl ester. The title conpound was prepared by the method of
Preparation 2b using (R)-1-(4-
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WD 2012/ 027702PCT/ US2011/ 049408 f | uor o- phenyl)-1,4,7,8-tetrahydro-1,2,6-tri
azacycl openta [b] naphthal ene-4a, 6-di carboxylic acid 6-tert-butyl ester
4a- met hylwe=vero2710€Vs (Met hod B): 503 (M+H) +, Ret enti onPCIrmsS2@.1849¥0%1ut es.

[ 01901 Preparation 16b. (6-Azetidin-1-yl-pyridine-3-sul fonyl)-1-(4-
f | uor opheeipppntal bz]whéxaiﬁnsﬁ-@xtzﬂwhe acid fgr-buty F%@@I@ﬂcﬂoéﬁéﬂpﬁtﬁlb}mﬁﬁhal ene-4
acar boxy, Vi + T I s prepared by the

ot hod Oﬂrélgr epaeﬁrg{%ﬂ 42%%35\&%) R&edtld EnE2TH MR

(R) -6-(6- chloropyrldlneBSquon (4-1f] uorophen a‘),

hexahydrl§214]2, BréparationJ3h (ﬁ’ Sfmomlmpén@ ﬁlalyi') ﬁbﬂwwhawl&%t hyl
ester a etention time 3.5

m nut es r@[%@ﬁ% SIXpYe{JrI %@3&5@66-@9,@&&?&&%!@ thian

[ (R) - 6- (Gchpentafb]maphshalquer dehEmleleféempbﬂmwﬁpripa(rdd by the method of Preparation

11 ot hans R0 Bk blsgi s PR R By O b Add SRCRRBUEY at fon | 0

using (R)-@- trlaza—cyclorpenta b]na hthalene 6-carboxylic acid fert-butyl ester and 2- chlorop?/rldyl—
(6-azetidin-1-yl di ne- f fonyl)-1-(4-fluorophenyl)-1,4,5,6 8- hexahy

dro-1, 2 i}smlfqnaizetdynda)d@@M@[(Meﬂa}ﬂﬂGh@Ber(Mﬂé} cRetasion tirge é@%ﬂln‘eﬂehyl ester.
LCVS (I\/bt hod D): 496 (MtH)+, Retention tinme 3.2 mnutes. 101921 Preparation

16d. (R)[081416- PE§lairdion 33| (RYVIL{40F R@replied R 3(ﬁluoro rrolidin-1-yl)-
fl uorophenyl) 4a- (oxazol - 2- (;‘I)rreg[ hoxy nii':h ? 5610( %_ p%exa dro 1H-1 2,6

- tri azapyediopd OByHalpl-(tZHaﬁ@néyeﬂrﬁvé/mf#t yzé m&a%h%@byér@ rb&bhy t he
net hod of .. Prepar by

(R - (st SPPLAGTRRRpbBalAc, The il pompayrdrssrinitit Byt pod o
1,4,5,86, Rxa?nﬂlexabsﬁdgOR)16—26-6h10E01:i3121aﬁ1§é€3-§m&mtyB[1bl41ﬂ@dﬁbbl@ény5rnra4(a-yI ] met hanol

and 2- chl oronet hyl oxazol e. LCVG thod C): 577 Ret ention tinme
10. 2 i n@@@gxye@%éﬁ]eglyiw 4a,5,6,7,8- hgx ydro-1 2)6 trlaza-C}gclopIE:Dnta’[b]naphthalene and

(R)-6(6- lygéfep%r(gidge{er'lgnﬁexa@g'meyéﬁ{cﬂ dsfdm%‘%fn ”&tmfizé(rﬁ“'

f1 uoroph ro-iH 1,2 trlazac
napht hal wa, THOY.H QOL'E),No.A1 d 1NT), [O2DEL 1 He St46 (sel Ho,n@aamsj Mé)s Htepar ed

SEAREN - ISR o R e F e B b”&%?ﬁs%&%ﬁ'em@@ H)5385 44 Hhxanydr o

-1,2,6- 1.1kazaqyg!ogenialkl napht hoal ennta il 1mer-han (Method D): 546
(M+H) +, Retg(flt::ﬁcr)fl time B(g]lmqﬁutes =X 2012/0277023CT/U 011/ 049408
Exampl e {0, bRzl 4 B YOOI IR DUy d S4AGAL R BEF A5 ) -3

pyri di nyFrEareny LA 2 Pt hal ene

hexahvdro-1,2,6-trlaza-cvclopenta [b]naphthalene-4a-vlmethoxv}ethanol

OH

N

0

0.0
'S
4 N~ =
N - |
! e
F

F
[0216] Preparation 34a. (R)-4a-[2-(tert-Butyl-dimethyl-silanyloxy)-ethoxymethyl]-1-
(4-fluorophenyl)-1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[bjnaphthalene-6-
carboxylic acid fert-butyl ester. The title compound was prepared by the method of
Preparation le using (R)-1-(4-fluorophenyl)-1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-

cyclopenta[b]naphthalene-6-carboxylic acid tert-butyl ester and (2-bromo-ethoxy)-zerz-butyl
dimethylsilane. LCMS (Method G): 558.3 (M+H)", Retention time 5.38 minutes.
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[01941 The title conmpound was prepared by the nmethod of Preparation 4b
using (R)-6-(6- chloropyridine-3 -sulfonyl)-1

- (4-f | uorwpheryaky7da- net hoxynmet hyl-4, 4a,5 , 6, 7, 8- hexahyecoAid2d1,1249408

, 6-triazacycl opent a[ b] napht hal ene and pi per azine. LCM5 (Method C): 539
( M-H) +, [m7¢ntﬂmpatatm 3Ab4 2Ai(R)6e§-ClHeremiriding3-sulfonyl)-1-(4- fluorophenyl)

R -1 4 h
ot nyt pilpeP TR SR g A gl et P i e o yipsshipny -pepmgl
tri azacyigkepenrbmpbimteRi fapaseby tHeld&bdd arhprepartah@l wﬁm@gxm -4 -(parepar ed by
t he met hod of Preparation 4b usin

chl or opWt%dﬁéethyls%]aﬂﬁlﬁyl)yeth%ﬂnﬁftﬁﬂﬁjﬂ dﬁ)ﬁbmql)}@@él) et grdrprbydian 5. 6, 7, 8
-h h th
ey K/gg%&g#%ja%yg@géfkm%ﬁ HARALYALAAIALAT! £ BN S HROMM HbPRIAA! Ne-
2012/ 02 3792B6YY diGRQIk1 /1098 QBlcthodrg): 6120 (M+H)", Retention time 3.47 minutes.
(R)-1-(4-Fl urophenyl)-646- ((R)-3-fluoropyrrolidin-1-y1)-pyridine-3-

| f I - t .14 d 13 S SrbBdi@=1-v1)-
cvel operll 2B BRI 7y A3 Go RIS 5 Hnon G R 11
(R -6- (Q)yeiﬂlm-e-pyl;iminylﬁ} 134,5,617f&hyﬂ@hydae-ﬂﬂt,&hxgmecmema([h}naphthalene—4a-
quoroph

e gkl SBamaty Aot LSRN RS e

hydr ochlofRéle- (mhﬁﬁsﬁﬁmlﬁéws@lfm g@h@é@her@ﬁw% A SHeRAIMIRY.@ 2 Gact or for
45 m nutes. The sol ut’i on was 'uted with eth acetate, washed with water

foll owednma ~dyclapentafhlnandthaleme- @@dmthosm] -¢thano] aflfil (R)e?-@@omdﬂﬁhém i ’IH rate
t |
chr omnt OO0 S CREESHP Y Fry Wrai ST P BeB LSy iildne (o

to 3:2 hyy), wduae ,Hgt@m(%orﬂ)tbaot(dtll H), C@IZ@Q&JHCH)@SB 911 (/stmt}f) 30]4!—316((1110(899)
LCMS (Met hod +, Retention tine

(R) - 1- 151)1(3:952@éﬁ)Fl%ﬁSdﬁhéhl)),l)UAa(danﬁpo%lﬁé@ Hyli) 12 ﬁ,9@a§85£n5 27H)8 o) (d, 1
hexahydr% (?7@41 aza- cycl opent al bi napht hal ene-6-sul fonyl | -pyridin-2-yll-p
yrrolidi [PB

Exanpl e 20 usi g

197] The title conmpound was prepared by the nethod of
6- - .

[0219] Preparation 35a. (R)-1-(4-Fluorophenyl)-4a-(5-methyl-isoxazol-3-
ylmethoxymethyl)-1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[bnaphthalene-6-
carboxylic acid fert-butyl ester. The title compound was prepared by the method of
Preparation le using (R)-1-(4-fluorophenyl)-1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[b]naphthalene-6-carboxylic acid tert-butyl ester and 3-bromomethyl-5-
methylisoxazole. LCMS (Method G): 495 (M+H)", Retention time 4.02 minutes.
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WD 2012/ 027702PCT/ US2011/ 049408 Exanpl e 22.

(S)-1-15-1(R) - 1- (4- Fl urophenyl) - 4a- net hoxynet hyl -1, 4, 4a, 5, 6, 7, 8-

hexahydr ow®,281282tT02aza- cycl opent al bi napht hal ene- 6- sul f orgiriuspyniosd4ns 2- y1} - p
yrrolidin3-ol [0198] The title conPound was prepared by the pet hod of
Exanpl e [0220]si P@p@p@tx@i{f@. (R)-6-(6-Chloropyridine-3- sul onyl)-1-(4- fluorophenyl) -4a-

hexanydrattPiiSogtiol kSRR AT S Es bl A PR IBONHED. s Do e

and (R) @cloby@kragaqmaynmldndj Tig: ﬂit}lldicrcﬂquﬂuﬁd e prapaidB biyNee ethol of PieparagilitH) +,
Retention tinme 4.3 mnutes

(R) - 144- IICILlﬁl’”@p‘ﬁéﬁy(f)ﬂ%oﬁ{?@?h]éﬁ?:{gtrﬁ‘i}hylﬁ‘s@‘(ai@ 3-ylmethoxymethyl)-1,4,4a,5,6,7,8-

4S) - 6- (3; ) dl+4q44a,5,6, 7,
B hexany B e b N 2™, T e
corrpouncth‘vxzﬁSp}mcsfparsad"ow chiweider LADAS (¥cthod it 57RD(MsHg ReRntion {igwe 3.82

chl or opyri di ne- 3-sul fonyl) - 4a- net hoxynet hy1-1- (4-fl uorophenyl)-4,4a,5,6,7,8
- hexahydP@¥Hs1, 2, 6-tri azacycl openta[ b] napht hal ene , dllsopropylethylanlne
and (1S, 4S)-2-oxa-5- azabicyclo[2.2.1] heptane hydrochloride. LCMS (Method
F): 552 [022H]) +PrdRarstidn 35¢. t(R)yd-d- Flunrmheagl) -6-1066((R)-3-fluoropyrrolidin-1-yl)-

2012/ 027702PCT/ US 11/ 049

(R) - 1- (RN PB' oh ‘h?'@?ﬁ%@‘ﬁ?‘%%y'(%“l‘?’fyﬁ%?f%né‘lah prlsfhepahydep-

sul f ony g 4%24@115131@& Zy&a;tmah}&m;mﬂﬂeﬂe 2116 titld @@otie hap pripareli by tkapht hal ene

[02001 The title conmpound was prepared by the nethod of Preparation Ic
usi ng ( Rpethadref Bmmtmwsmg (Rl-ﬁ (ﬁmh&r@mﬁéim;-sqlfonyl) 1-(4- ﬂuorOphenyl) -4a-(5-

rannt R SRR El fn d b Bl L AZOCY SUARER AR h-1,2.6 triaze-
6 ( t r I fl %@I@Bﬁtb[‘b}]héﬂhﬂfaﬂdﬁb nad @;&Jﬂ@mﬁyrmhmﬂ ¢ NNIRNB{ ME{A4 3 )-d): 523
et entl on

(R) 4a &ed thridpy| et W@xk#@t W‘f 713Z ﬁnﬁﬁgr &Sﬁéh?ﬁ) &:416dpd o fi3drh2Y (m:
pyri 419dd1H 3.78-3.70 (m, 3 H), 3.51(d, 1 H
sulfony ﬁi §40§d lg) 4ﬁex5w(g} & 6- t9|azacycl8nent)£b]n§phthélene
[ 02011 Pje&arm(ngm‘{ﬁazw 260(m lH) 242(d 3H), 2.21(d, 1 H), 2.10(d, I H)

(R) - 1-(4-Fl urophenyl)-4a- hydroxynet hyl -1, 4, 4a, 5, 6, 7, 8-

hexahydr gz mgiee! - ?52RRWCMQI%BP&{MOMHH@&M%&WW$ b9, BBéxhhydro-
tert-butyl—ester. A 50|ut|on or (R~ )

- (4-f | ur bpléetmiaki-c an i@ hloaphibkatbng .

napht hal ene4a, 6- carboxyllc aC|d 6- tert butyl ester- 4a nethyl ester (5.2Q9)
in dichloromethane (150 nli) under nitrogen at -78C was treated with a 1.0 M

sol ution of diisobutylalum nium M i de. Pn di oronet hane (48.8 nlL). After
1 hour at -78C, the solution \ﬁfﬁﬁ ter and warned to room
temperature. Solid sodi um bi ca¥ ded and the suspension stirred

for 10 mnutes. Solid sodiums Ifate was a ded and the suspension stirred
for 20 m nutes. The granul ar ids were renoved by filtration, washed with
ethyl acetate and the filtratg-tConcentrated under reduced pressure. The -
resi due was dissolved in nmethanol (100 nL) at 4C and treated with sodi um
borohydrlde (0, 92%ﬂefor 1 hour mhilséballomn

t . .
0222] The compound was prepared by the metﬂgd oplgreparatlon 12¢ using (R)-6-(5-
bromopyrldme-g—sulfonyl)-1—(4-ﬂuorophenyl)-4a—methoxymethyl-4,4a,5,6,7,8-hexahydro—
1H-1,2,6-triazacyclopenta[b]naphthalene and 3-hydroxyazetidine hydrochloride. LCMS

(Method F): 526 (M+H)", Retention time 4.2 minutes.
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WD 2012/ 027702PCT/ US2011/ 049408 tenperature to rise. The sol vent was
evapor at ed under reduced pressure and the residue dissolved in ethyl
acet at e. Wheomwmgamec phase was washed with water and bripo®/Usdoiled4o8 er

sodi um sul f at e, f||tered to reane SO|IdS and the fil ted
under r dexasmple 370 §R1;6-45-(3Kduergg edighin]2d)-pyridine-3-sulfonvilal-(4- flngron) 0
afford t : . ‘ i i X | OV, (6 IME ﬂal@e’ 400. 1
(M) + B '

(R - 4a- Cyclopropylnethoxyoxynethyl 1- (4 quorophenyl) '

1,4, 4a,5,6,7,8-hexahydro-1, 2, 6-{haza- cyctopenta[bknaphthalene-6-carboxy|ic
acid tertbutyl ester. A solution 0
(R -1-(4-flurophenyl) - 4a- hydra~. hy N1 g , 7, 8-
hexahydro-1, 2, 6-tri aza- cyclo b] napht I ne- 6- carboxyllc aci d

tert-butyl ester (0.49g) intetra ydrofuran (10 mL) was treated with 50%
(w/v) aqueous sodiunthydrox&?é%solutlon ( 5 n), tetrabutyl amoni um

hydr ogensul fate (0.21g), te ut yl anmoni um i odi de (0.91 g) and
cycl opropyl net hyl brom de (0.33g) at 40C for 6 hours. Further
tetrabutylannDnlunthydrogen§u|fate (0.21g), tetrabutyl anmoni umi odide (0.91

Ay 7Sl A R e R R i e S L B SR .
wat er angosmbgyRiAseSulEs %gmuoi A1 PARINGIRRGERINWAS, 4413, &1 8cherEhygiasli um

sul fate and concentrate uced pressure. The resi due was pur|f|ed

by col umﬁdkﬂﬁrmg@rcmyta&in@}ﬁh%@e@eﬂ 3-lsidgexsyaectidinerhydeqpploriee L4MNS i n

cyclohe t he title conpound as an opaque
gl ass on %%%PF%gz%gﬁI%é)ﬁ% fﬂ6%9@§e§454 2 (MtH) +, Retention tine
4.46 m nutes. [0203 Preparatlon 25c.
(R - 6- ( cxampleady (R, : fe QU2 A Gt OGNS 0 SRy 1- 1- (4-fl u
or 0phenh by de s %ma% bpe ~ Ll plRsphldaLene
The titl®e gounad wa SJoL: ' '
(R - 4a- qg;_opropylnethoxyoxynethyl 1-(4- quorophenyl) 1,4, 4a 56,7, 8 hexahy
drol, 2,6-triaza-cycl opent a[ b] napht hal ene- 6- car boxylic aC|d tert- butyl ester
and 2- chIoropyridyl 5-sul fonyl chloride. LCMS (Method G : 529.3/531.2
(chlorine isotope pattern) (Mtie® Rekenmlon ti 3 minutes. [0204]
Preparation 25d. (R)-4a-Cycl opropyl 1-(4-fl uorophenyl)-6-(6-
pyrrolidin-1-yl-pyridine-3-su , 7, 8- hexahydro-1H1, 2, 6-tri aza
cycl opent a[ b] napht hal ene. Then was prepared by the nethod of

R
Preparation 4b using (R)-6£;%2chloropyridine-3-su|fony1)-4a-cyc|opropyl

met hoxyoxynet hy1- 1- (4-

fluorophenyl)-1,4,4a,5,6,7, exahydro-1, 2, 6-tri aza-cycl opent al b] napht hal en
e and pyrrolidine. "Il NVRA400 MHz, CHC13-d): 8 8.53 (d, 1 H, 7.73 (dd, 1
H, 7.45-7.35 (m 3 H), 7.14 (t, 2 H, 6.36 (d, 1 H, 6.26 (s, 1 H, 4.15
(d, 1 H) 023487 Tht titld cohpodrdSasdré@rédiby the iEh@DAAORF ZORPLE/ UsBRARY/6049408

0 > igbreg%pzﬁme Sona g Horapap ) fasseg ekl G ShT RS RS 1y

0.21-0. 19y 6%}{% cgﬁ?cﬁﬁpi thalene and (R)-3-hydroxypyrrolidine hydrochloride.
(R -4a- Cyclo ro1 i t 0X thgi 144- fldcgopﬁenyf?y6464(R)y3 fluoro-pyrrolid

in-1- yl)Lﬁ¥ﬁi@ﬂﬂhe$F$dHﬂQhV&D ARedentdnsinte 82maxeley.dr o- 1H- 1, 2, 6-tri aza-cycl op
ent al r bl napht hal ene 102051 The title conpound was prepared by the nethod
of Exanple 20 using (R)-6-(6- chloropyridine-3-sul fonyl)-4a-cycl opropyl
met hoxyoxymet hyl- 1- (4-fl uorophenyl)- 1,4,4a,5 ,6,7, 8-hex ahydro-1
,2,6-triaza-cycl opent a[ b] napht hal ene, dii sopropyl et hyl am ne and
(R)-3-fluoropyrrolidine hydrochloride. LCVM5 (Method F): 582 (MtH) +,
Retention tine 5.5 m nutes. Exanple 27.

(R) - 4a- Cycl opr opyl net hoxynet hy1-1-(4-fl uorophenyl)-646-((S)- 3-
fluoropyrrolidin-l-yl)-pyridine-3-

sul fonyl) -4, 4a, 5, 6, 7, 8- hexahydro4H 1, 2, 6-tri azacycl opent al bi napht hal ene

[ 0206] The title conmpound was prepared by the nethod of Exanple 20 using
(R -6-(6- chl oropyridine-3-sul fonyl)-4a-cycl opropyl

nmet hoxyoxynet hyl- 1- (4-fl uor ophenyl) -

1,4,4a,5, 6,7, 8 hexahydro-1, 2, 6-triaza-cycl opent a[ b] napht hal ene,

di i sopropyl et hyl am ne and (S)-3-fluoropyrrolidine hydrochl oride. LCVS
(Method F): 582 (MtH)+, Retention tinme 5.5 1m nutes.
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WO 2012/ 027702PCT/ US2011/ 049408 Exanpl e 28.

(R -1-{5-[(R) -4a- Cycl opropyl net hoxynet hyl- 144-f1| uor ophenyl) -

1, 4, 4a, 5,W02pB/erahydro-1, 2, 6-tri aza- eyel opent a [ hi napirChaisenae/®s4ssil f onyl |

pyri di ne- 2- yII:pyrrolld“ne 3 gl [02071 The title %?npqyndsgg§ prepared by
§l 3 | 1 DY OIN !

{ shenyl)-4a-methoxymethyl-1
chl orop
e hoxyﬁﬂe'xgh
1,4, 4a, 3-8, 7, 8- hexahydro 1,2, 6- trlaza cycl opent a[ b] napht hal ene,

d||sopropylethylan1ne and (R) 3- hydroxypyrrolidine hydrochloride. The title
conpound was purified by preparative reverse- phase HPLC eluting with a

m xture of acetonitrile and wawved conbamnlng rnlc acid (9:11to 3:1
by volune). LCVS (Method F): 580 n tlne 4.8 m nutes.
Exanpl e 29. (S)-1-{5-[(R) -4a” -yI tmoxynethyl 144-f | uor ophenyl) -
1,4,4a,5, 6,7, 8 hexahydro-1, 2,\5< ent a | bi napht hal ene- 6-sul f onyl
pyri di ne- 2- yll-pyrroI|d|n _3-0l o P N N NOO H [0208] The title
conpound was prepared by t et hod of Exanpl e 20 using (R)-6-(6-

chl oropyri di ne- 3-sul fonyl) ~¥a- cycl opr opyl

nmet hoxyoxynet hyl- 1- (4-fl uorophenyl) -

1,4,4a,5, 6,7, 8 hexahydro-1, 2, 6-triaza-cycl opent a[ b] napht hal ene,

di i sopr 3pyisqt h“ylh@ml@@rﬂmmﬁ Sas Prépreddyythy fetdddifPeepaydiondht aking QR)-M(S— title
conmpound was purified reparative reverse-phase HPLC eluting with

m xt ur e PMAREIdRG- ?’Tsillf@“)dﬁéi -(rdtueronbemsl it armpshaxry meg iy iag - 4 diScheiabydioy g 3:1

2015%3%}8@@5&%&%%@@@ r{é"" HégS) el ek A dlidTR fyadodmidiies. VO

(R) - 4a- QyeMepiMEyd At ﬁwwmfmyReeemaéﬁmﬂeLm odmetd. n- 1-y1) - pyri di ne- 3-
sul fonyl I -1-(4-fluorophenyl)-1,4,4a,5,6, 7, 8-hexahydro-1H1, 2, 6-triazacycl op

ent a[ bi naphi I h ] yuﬁﬂ@3nethod of
Exanpl e y cycTl opr opyl
met hoxy B-hethoxyin Y.8-hexahydro-1H-1,2,6-triaza-

1,4,4a,5,6, 7, 8- ahydro-1,2, 6-triaza-cycl opent a[ b] napht hal ene,
diisoprd%@h%ﬁﬂ%ﬁgﬁﬁﬂgﬂgﬁgLe fl uoroazeti di ne hydrochloride. The title
conmpound was purified by preparatlve reverse-phase HPLC eluting with a

m xture of acetonitrile and wat contalnlng 0.1%formc acid (3:5to 9:1

by volune). LCMS (Method F): E%I:i§%:;] etenﬂié%—ﬁlne 5.4 m nutes.

F
[0226] The title compound was prepared by the method of Preparation 12¢ using (R)-6-(5-
bromopyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-4,4a,5,6,7,8-hexahydro-
1H-1,2,6-triazacyclopenta[b]naphthalene and (R)-3-fluoropyrrolidine hydrochloride. LCMS
(Method F): 542 (M+H)", Retention time 4.9 minutes.
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Exanpl e 31.
1-15-[ (R) - 4a- Cycl opr opyl net hoxynet hyl- 1- (4-fl uorophenyl)-1,4,4a,5,6,7, 8-
hexahydr ow®,281282tT02aZ a- cycl opent a PCT/US2011/049408

met hoxyoXymet hy I-

1,4,4a,Ezﬁngggﬂdgan&ﬂ@kag,2,6-tr|aza-cyclopenta[b]naphthalene,

di i sopropyl et hyl am ne and 3-hydroxyazeti di ne hydrochl oride. The title

conpound was purified by preparative reverse- phase HPLC eluting with a

m xture of acetonitrile and watMgO ont@|ﬁ|ng fprnlc acid (3:2to 9:1
i n time 4.7 mnutes. WO

: ro enyl) - 646- nor phol i n- 4-
yl - pyrldlne 3-sul fonyl) -4, 4a 6,7,8-hexahydro 111-1,2,6-triaza- cyclopenta
| b] napht hal ene [ 0212] 1'\ tl e conpound was prepared by the net hod of
Preparati on 25b using [(R)-1 -
fl uorophenyl)-6-[[ 6-(4-norpholinyl)-3-pyridinyl]sul fonyll-1,4,7,8-tetrahydr
0-1,2,6- triazacycl opent a[ b] napht hal en-4a-yl ] net hanol and cycl opr opyl net hyl
br omi de.[0227]NVFhe dilOcdviimun@ii@s Prappreddyghs melnd of Pehpardtio8d 2¢ asiing TRHP-(5-

7 51 7 7 14 7 80 (t,
33%314@9%%534}-8“@0% SO @Hﬁphe@/q%ég ahor%srhﬂ 3508 %7%}63%@ (

2 75 2. 6ﬁ1@@6 @rrdﬂﬁeyc%p@ﬁta §é§)h@§ﬂlen% ahQi%S)%zﬂam?o Qroﬁdiﬁhe hyddbchldridd K@MSl H)

1.12-1.01 (m 6- 0. 15 2 H). Exanple 33.

(R) - 1(4- (Mﬂﬁhﬂcblphéﬁ%ﬁMf&G emlgntlw%wnm@ﬁ i di n-1-y1)-pyridi ne- 3-

sul fonyll-4a- (2- met hoxyet hoxynet hyl ) -4, 4a, 5, 6, 7, 8- hexahydro-1H 1, 2, 6-tri aza

cycl 0pe@ﬁdnﬂbl@&ﬂh?hﬁhE(ﬂ@‘lubﬂﬁ)h%hylﬁ’ﬂﬁnﬁéthbkﬂﬂeﬁa&&)6 -(2-pyrrolidin-1-yl-pyridine-

] 2 hay SRR 6- car boxyl i c
aci d tertbutyl ester The title conpound was prepared by t he nmet hod of
Preparation 2b using (R)-1-

(4-flurophenyl)-4a- hydroxynetdx:[:f}i%zq%qs'7 8&6}§ahydro 1,2,6-triaza-
74
SRS
N

N
¥ =N

=
[0228] Preparation 42a. 2-Chloropyridine-4-sulfonyl chloride. A solution of 4-amino-
2-chloropyridine (1.29g) in trifluoroacetic acid (10 mL) and concentrated hydrochloric acid

(5 mL) at 4°C was treated with a solution of sodium nitrite (2.07g) in water (7.5 mL) and
stirred at 0°C for 1 hour where some precipitation occurred. The precipitate was removed by
filtration into a pre-cooled (-15°C) round-bottomed flask . The cooled filtrate was added
dropwise to a pre-cooled (0°C) suspension of copper (I) chloride (0.1g) and copper (1)
chloride (0.67g) in acetic acid containing dissolved sulphur dioxide (60 mL) (prepared by
bubbling sulphur dioxide gas through glacial acetic acid at room temperature for 30 minutes:
approximately 28¢g of sulphur dioxide dissolves in 100g glacial acetic acid). The reaction
mixture was stirred at 0°C for 1.5 hours. The reaction mixture was diluted with
dichloromethane, extracted with ice-water, saturated sodium hydrogen carbonate solution and

brine. The organic extracts were dried over sodium sulfate and filtered to remove solids. The

86



WO 2012/ 027702PCT/ US2011/ 049408 cycl opent a[ b] napht hal ene- 6- car boxylic acid
tert-butyl ester and 1-iodo-2-nethoxyethane. LCVS (Method G : 458.2 (MtH) +,
Ret ent i orwoi202/02700 m nut es. [0214] Preparation 33b. PCT/US2011/049408
(R)-6-(6-Chl oropyridi ne-3-sul fonyl)-1-(4-fl uorophenyl)-4a-(2 thoxye hoxym
et hyl ) - filaate 5yas con@nieizd HydRr seduced presyurg oaproyide @dﬁ@ﬁwé%‘maﬂhrﬁamﬁ‘éla The

titl t |
(R)-1- ?%@ﬁ%@%%ﬁ%ﬁ@ﬁﬁﬁéﬁ%wﬂﬁﬂﬁ R B 1%% 45, 5. 6. 7. 8- hexahydr o1
2" ohi o AR dyAespBCaiom ity | UOn-of-FHEToDERS L Ao et AR

Retent | jﬁff ﬁ i oglﬁ -t%agzgiga??iéﬁg%)ﬂ?;ﬁftﬁmﬁék'&?bg’)@@w acid tert-butyl ester. The

(R-1-( uoropyrrolidin-1-yl)-
pyri di nertl&muipbomyh/hs papfi2d bgtﬁmytthbﬁloﬁymaﬂaybn W psiag BB -14-Sutephatmittr o- 1H 1

tﬁe6;‘ret [{f@ y, fo ﬁ&?gtég%pb%jgai%ﬁgx% }%}o 1 2 %natlz!atcyclope Wg&)']Inaph)[,}'la?engr6e pared by

(R) - 6- (GakorORYE ké?t ﬁes%é%' ﬁrﬁﬂkﬂ&amé{h&fe flaasephemild): 424 02M-H)',
met hoxyet hoxynet hyl X 8- hexahydro-1, 2, 6-tri aza- cycl opent a[ b] napht

hal ene” dedentiRn-t@ad 4. lllbm)p\ycs oI i d| ne. NMR (400 MHz, CHC13-d): 6 8.55-8.44 (m
1 H, 7.50-7.39 (m 3 H), 7.19-7.11 (m 2 H), 6.41 (d, 1 H), 6.27 (d, 1 H
5 46 (S 8[0,13@3 Px&p%isatéo% 4%. F(iR) 64(21@h(od@byridnh&4 salf@hyl)dd4-Burdpheidyly34a-d, 1

g ??R)z agetﬁlngmgthyl 4§)a§96,z82®(xehyd®%-l,2a6ﬁ§@ e@l@rﬁnt@bmap&@%lﬁw eTh;%S_
nexanyar e Copmibe RSB B0 1hd Bhpa b bREARNER 9 b PR Yt Thrdhren -7 )

[ 0216] Rraerﬁéthaiyrﬂéthfﬂ4a4 4a 5 6 7,8-hexahydro-1,2,6- tr1aza~cyclopenta[b]naphthalene -6-
(R) -4a42-(tert-Butyl-d I-5|Ianyloxy - et hoxy

(4-f1 uorcéﬁ??ébip‘l)m@ regt- hatyse%erﬁné 2 Rp Y nﬁ“?“ 0 ¥ic g%’é dﬁyépg/b%mdﬁt[}%fnapht ha
Iene 6- Q@g)f #\A*%I)acfkéieﬁt%ttn{? Ut ¥h S5k@s. The title conpound was prepared
ho of Pr

y the gparation [e using

s b s AR s s 1

(2- bronvqu;ybma-arsamnpwwa sk mtmaﬁyammtmrkw hod G : 558.3 (MH)+,
Retention tinme 5. WD 20127 027702PCT/ US2011/ 049408 0217].

Pr epar atqy@hpsnta[bmapbv@al«aw< Ehetiitlscopypeint vas B‘fﬁ%ﬂe‘ﬁ by mathpd of Pigpgbeieny 1) -
1,4,5,6, 7, 8-he 126tr|az Io t | met hoxyPet
hanol . %B et @ng Ofogy{/l\%lge ér eg%rﬁi@' b@e@h 9 ﬁmé Iﬁgthgﬁgrbi?}étl on 1c

l(JsR I) ng . 4,4a,5,6,7, 8b hexahydro lH 1 ,2,6- trlaza—cyclopenta[b naphthalener:] anc]l p}irrczlzhne 'H NMr];I ).
a tert ut nyl o et hoxynet u en
5(,4é0 Midz hy’df% 813 d61 1Hr)1 3%/"& %?%(fﬁp%ﬁt)vgf #p rﬁ‘galﬁ)hzﬁ @n@dﬁf)bgf boxgl ic
aC| d ter est a chl ri gyl l4fiony | &g d M),
( Met hod ??k%{él) 3 ﬁ(lgl) p%Rgtzgnfliigﬁr}{’[ | frjr% %'.9%§érrln1nlgjtﬂlejs4§{lb42)1 gF3>r6e ar at i on
34c. 2-{%. IR)%IW((A} eumpmxﬁqemxm 6H)62(FR)-2.31 {thubHOP B3B8t H)- 12&2)20 (m, 2

pyri di ne- 3- sul 1]1-1,4,5, , 8- hexahydro-1, 2,6-triaza-cycl opent a[ b] napht
hal ene- 4% I%r@% Efe);% et hanol . The title conpound was prepared by the nethod
of Exanple 20 usi ng

2-[ (R) - 6Ex&m

ydro-1,2,6- triazg
(R - 3- f | HEIBHorRar i WRAACG s, —CHET Sy B¢ :

(dd, 1|—g1751740(m3H) 715(t2H) 641(d 1H),628(s 1H,
5.40 (d,"T H), 4.26 (d, 1 H, 3.91 (s, 2 H, 3.74-3.61 (m 6 H, 3.55 (d, 1
H, 3.48 (d, 1 H, 3.21 (d, 1 H, 3.13 (d, 1 H, 2.49-2.38 (m 2 H, 2.21

(d, 1 H, 2.07 (d, 1 H. ExanpMeO35. 00 1@_

(R) - 1- (4- Fl uor opheny1) - 646- ( X N PWl) pyrl di ne -3-

sul f onv11- 4a45- net hyl - i soxazd o%/yl) 4,4a, 5, 6, 7, 8- hexahydro- 11
-1-1,2,6- triaza-cycl openta al en N
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[ 0219] Preparation 35a. (R)-1-(4-Fluorophenyl)-4a-(5-nethyl-isoxazol - 3-
yl met hoxynet hyl ) -1, 4, 4a, 5, 6, 7, 8- hexahydro-1, 2, 6-tri aza-cycl opent a[ b] napht ha
| ene- 6- cwokowry2rm2acid tert- butyI ester. The title conmpoun$2easi@nepar ed

by the d .

(R 1 ABRPAG Shs 6 RN 8 s bbb e method of Propasaio 48 p5i08 RO a b na
pht hal ertﬁﬂcﬁepﬁrcbmeé%ﬂdsukforgd) d—(4-$lﬁ1t0ﬁhlﬂﬁ}yl} 48&1@&50@%&@1—@[4@1@6’[%18%6%@&0 1H-

met hyl i soxazal e. g Met hod G : 495 H) +, Retention tine m nut es.
WO 2012/10%?';1“32430?7% aibba@lzrb@elymaz@oqynp#léwarcaelpewt@éhlaphthalene and (R)-3-

R) - 6- n -i soxazo
a1 e Rt eI M I TP AP OTEHE) REERb TRE R AT b nap
hthalenenumhﬂ t|tIe conmpound was prepared by the nethod of Preparation Ic
u5|ng

(R - (%{A%@@qahgg%ﬂ‘p.ﬁq_q(ﬁgmidwhpﬁ&?@whe&&&#%&%w?mﬁ'sé';%@1 4,4a, 5, 6,
7, 8- hexanhydro- riaza-c aC|d
tert - buthdxabwdierl.3 oy ] olgn ghippridie-2-ylEhBriokidiniod C) :
570.1 ( +, Retention time 3. 82 m nut es. [0221] Preparatlon 35c.

(R) - 1- (44 uor ophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)- pyridine

-3-sul fonyl] -4a- (5-nmet hyl -i soxazol - 3-yl net hoxynet hyl) - 4, 4a, 5, 6, 7, 8- hexahydr
olH1,2,6-triaza- cyclopenta[b]&qghthalene The title conpound was prepared

by the nethod of Exanple 20 using -« OH

(R) -6-(6-chl oropyri di ne- 3- sub < N( henyl) - 4a- ( 5-

met hyl -i soxazol - 3-yl net hoxyne 8 hexahydro-lkk1,2,6-triazacy
cl opent a[ b] napht hal ene and (R) -3l oropyr oI|d|ne 14 NWR (400 MHz,
CHC13-d): 6 8.55 (d, 1 H), 7 (dd, 1 , 7.49-7.37 (m 3 H, 7.14 (t, 2

H, 6.41 (d, 1 H, 6.35-6.% m 2 H, 540(d 1 H, 4.62-4.48 (m 2 H),
4.19 (dd, 1 H), 3.78-3.70 3 H, 3.51(d, 1 H, 3.18-3.10 (m 2 H),
2.69-2.60 (m 1 H, 2.42 (d, 3 H, 2.21 (d, 1 H, 2.10 (d, 1 H. Exanple
36.

1-{5- 1( RP233( 4Ths Uiy %Wﬂ)Waﬁé’rerPé‘{q‘il&WH%fr}?ﬂOdi’ffr?Pér%loé‘”P"é‘%e@h%?r ol,2, 6

-triaza- &N&b%ﬂﬂ?ﬁ@h@hl’f&m CREs s HomEhoxletiiin: 4% yéis%%h 818 Ol
OH [0222 e title co %Eﬁ& maéﬁbﬁﬁkared Bygtelg) of Preﬁ§¥at|on 12c
usi ng ( Rp<.8:=t(isza- cyclopenta[b]naphthalene and pyrrolidine cyclopenta[b]naphthalene and (R)-3-

nexanyarbaregrgratibe Bethodoads melPSTRATRGR: efo (a7 4T a?%&yﬁ%‘?? dine

hydr ochl@fnutls. LCMS (Method F): 526 (MtH)+, Retention tine 4.2 mnutes. WO

2012/ 027702PCT/ USZOll/ 049408 Exarrpl e 37
3zetdh di N ¢ 35 # E@gﬁ{lgnl-
] } %ﬁ41 é f rb[naphth

(R)-645- 35l
4a- et hoxy o ]

al ene 10333, 8‘n‘lamlmdlrba,m@mamdyomnm[bhaanﬂdhhvné—hﬁ-vlrﬁétlhclj méthPl-epar at i on
12c usin 5-
bronnpyréhﬁgggﬁgﬁéﬂlfonyl)-1-(4-fIuorophenyl)-4a-nethoxynethyl-4,4a,5,6,7,8-
hexahydrolH 1, 2, 6-tri azacycl opent a[ b] napht hal ene and 3- hydroxyazeti di ne
hydrochl ori de. LCMS (Method F): §g8 (MtH) +, Retention tine 4.9 m nutes.
Exanpl e 38.

(R)-l-{5-1(R) 1-(4- FIuorophenyl)Lﬂa met hoxynet hyl -1, 4, 4a, 5, 6, 7, 8-
hexahydro-1, 2, 6-tri aza- cyclopenta blnqphbhalene 6- squonyII

pyri di ne- 3- yII-pyrrolldlneS ol

oS hg!
@

.

F

[0234] The title compound was prepared by the method of Preparation 62 using (R)-1-(4-
fluorophenyl)-6-{6-morpholin-4-yl-pyridine-3-sulfonyl)-1,4,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[b]naphthalene-4a-carbaldehyde and 2-methylamino ethanol. LCMS (Method F):
583 (M+H)", Retention time 3.2 minutes.
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[0224] The title conpound was prepared by the nethod of Preparation 12c
using (R)-6-(5-

br onopyr iwonret2323wkf onyl) - 1- (4-f |1 uor ophenyl) - 4a- met hoxy werhygske14/04a0%, 6, 7, 8-
hexahydrolH—l 2, 6- tr|azacyclopenta[b]n%pgthalene and

(R) - 3- hy

Retention t].

(S)-1- { YRR i

hexahydrﬂmltlﬁllﬁpwmﬁaﬁr&)ﬁp| opent a

[ bl napht'hal ene-6-sulTonyl T pyri di ne-3-yl1}-pyrrolidine3-ol [ 0225] The

title conpound was prepared by the nethod of Preparation 12c using

(R -6-(5- HO

br omopyri di ne- 3-sul fony1) - 1- (47#huor ophenyl) - 4a- et hoxynet hyl - 4, 4a, 5, 6, 7, 8-

hexahydrolH 1, 2, 6-tri azacycl openti[ b] napla)t hal ene and

(S)-3- hydroxypyrrol I di ne hydr ochl 4 (Method F): 540 ( MtH) +,

Retention tine 4.2 nmnutes. /I

(R) - 144- Fl uor opheny1l) - 6- [ 54( py i -1-yl)-pyridi ne- 3-

sul fonyl | - 4a- met hoxynet hyl -4E ia, 5,6,7, 8- hexahyg@ 11-1-1, 2,6-tri azaeycl open
tle

tal rblnapht hal ene [ 0226] ti conpound was JQy epar ed by the nethod of
Preparation 12c using (R)-6

br onopyri di ne- 3-sul fonyl) - 1:/(4-f | uor ophenyl) - 4a- met hoxynet hyl - 4, 4a, 5, 6, 7, 8-
hexahydrolH1, 2, 6-tri azacycIFopent a[ b] napht hal ene and

(R)-3-fl py hlLFi -
Ret ent i ol 23] pﬁ&%rﬁ‘%?@;%&o okl “%f %’i‘%‘? Pci\r%g‘%mi@/’%ﬁg’ﬁa 3 Ex&%dgo 41.
(R)-1- (41, Ebumrammhydyliéntﬁfb;ﬁzﬂgﬁlﬁ)ma[éné-l&mm'bpwlrcoicuﬂtent-llutyl?stpyrA dolpgorgof

| f 11-
z;d gggn‘f"é‘ 3[61l HFIE It!]‘gﬁz{%/ Eggt)g% gwhlol%gmgthgne at 7(5]’(8( \%st trea?ed with dlrﬁe@ht gllﬂg‘homde

(0.37g) in dichloromethane (3 mL) for 15 minutes. The reaction mixture was allowed to
warm to -18°C and then treated with a solution of (R)-1-(4-fluorophenyl)-4a-hydroxymethyl-
1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-6-carboxylic acid tert-butyl
ester (0.51g) in dichloromethane (5 mL). The reaction mixture was stirred at -1 8°C for 45
minutes. Triethylamine (0.51g) was added and the reaction mixture stirred at room
temperature for 30 minutes. The reaction mixture was washed with water, dried over sodium
sulfate and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel, eluting with ethyl acetate in cyclohexane (0 to 1 by volume) to
give the title compound (0.42g) '"H NMR (300 MHz, CHCls-d): § 9.47 (s, 1 H), 7.54-7.43
(m, 3 H), 7.18 (t,2 H), 6.51 (s, 1 H), 3.21 (d, 1 H), 2.87 (s, 3 H), 2.64 (d,2 H), 2.48 (s, |
H), 1.45 (d, 9 H).

[0236] Preparation 46b. (S)-1-(4-Fluorophenyl)-4a-((S)-3-hydroxy-pyrrolidin-1-
ylmethyl)-1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-6-carboxylic
acid fert-butyl ester. The title compound was prepared by the method of Preparation 62
using (R)-1-(4-fluorophenyl)-4a-formyl-1,4,4a,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[b]naphthalene-6-carboxylic acid rert-butyl ester and (S)-pyrrolidin-3-ol. LCMS
(Method G): 468.1 (M+H)", Retention time 2.5 minutes.

[0237] Preparation 46¢. (S)-1-[(S)-6-(6-Chloropyridine-3-sulfonyl)-1-(4-
fluorophenyl)-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-
ylmethyl]-pyrrolidin-3-ol. The title compound was prepared by the method of Preparation
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[0227] The title conmpound was prepared by the nethod of Preparation 12c
using (R)-6-(5-

br onopyr iwonret2323wkf onyl) - 1- (4-f |1 uor ophenyl) - 4a- met hoxy werhygske14/04a0%, 6, 7, 8-
hexahydr 01H 1, 2, 6- tr|azacyclopentagb]naphthalene an

(S) - 3- f |lgasiasys bi(#-divarophya biar S5 dy ey it ?rﬁﬁthyl%ziz“ iRy’
Ret t -
(g)eg kzgf%hHFop ehg%?yéﬁﬁﬁggﬁggﬁhéFﬁﬁi? f?bOXHFbCF%?HﬂN¥16$%§??%%ne4 sul f

ony1) - 4, ARrEpyBidyl-8-shaah yhioaidd HLCMS @vtthbdra- Bhicl GpeH) aRblentghtima2eile
[0228] Preparation 42a. 2-Chloropyridine-4-sulfonyl chloride. A solution of
4- am no2UEREsr opyri dine (1.29g) in trifluoroacetic acid (10 nL) and
concentrated hydrochloric acid (5 nL) at 4C was treated with a solution of
sodi um rj0238]t ePepaatipn 46111 w@y-¢+{(%)71-t4-fhoraplbieryd)-6-[ @(Ryt3-bBlfogy- 1 hour where

2 pr oF caBr B0y oy i SR ERBLA AL b DeRa s BT FEF A  vas added |

dr opwi s&yt@ @nﬂa{lﬂ Qﬁﬂhﬁﬁn@%}ylﬁé&%pﬁy%hﬂfn-sw PEhe {ifld ceipmddeas( 0. 1g) and
copper (yl) chl orlde : in acetic acid containing dissolved sul phur

di oxi de p(rﬁﬁlrafdl)y mpmﬂmdectf Hagarrmlmm fising éSJtlpﬁﬁt-6dﬁt§h oaeoyg@@erfrﬁ@&gwl)gtf éfb. al
0
2t phur Toesitey i b Fyaeh et et da S tlBEi PR Qa1

M xt ur e Waelidin 3-68shdR) B fredlidindd. MOMNMR (I(btemmcmcapdmxs BpedvieH),ds.But ed
wi th di chl oronmet hane, extracted with ice-wat sat ur at ed SOdIUﬁ]hyg gen

car bonat(® sB).ul 78 fddaAdbri 5\467 4?!6@, étharilé Q})@tlflhc@ 40 (el d Vel 4 HY( ol &1 S um
| lyi T 7Q2 / 1y 049408
sulfate andyli) kg1 ?‘11& BRI 04&33%1 ﬂ? \6@(@93@/ %f%sﬁdi;ﬁg 5’%89% y

filtrate was’conc ﬁtr ted ‘essuré yel I'Ow br own
oi | . Thed)yed.82 (&l H))bt3al7hEd3 \@as3 iHed. &SFm‘E@I(ra,t EHy, WooR0AHR (nf,riHhet.45-2.30

purificatiagn Preparatio 4fb.

(R) - 1- (4R Jé}c#a%%ﬂ)(maté%tlﬁ&&% RyhM: 4, 4a, 5,6, 7, 8-

hexahydro 1,2,6-triaza- cyclopenta[b]naphthalene 6- carboxyllc acid -
JLLa § 2 % ) Py i AWg-pyriaine-

| ene- 6- &mﬁﬁtgglaC|d tert butyI ester and |odonethane LCVS (Nethod G :
414.2 (ﬂ@g?¥“_R€Fehtlon time 4.12 mnutes. [0230] Preparation 42c.
(R)-6-(2-Chl oropyridine-4-sul fonyl)-1-(4-flurophenyl)--4anet hoxynet hyl-4, 4a
, 5, 6,7,8-hexahydro-1H1, 2, 6-t Hbaza- cycl openta [13] naphthal ene. The title
conpound was prepared by the met-hqd of Preparation 1 c using
(R -1-(4-flurophenyl)- 4a-neth ynethyl 104 4 a,5
, 6,7, 8-hexahydro-1, 2,6-triaza-cycl ope tas naphthalene 6- carboxylic acid

tert- butyl ester and 2-chl oropyri su*fo yI chloride. LCMS (Method G :
490.1 (MtH) +, Retention tine N" z reparatlon 42d.

(R)-1- (4- Fl uorophenyl) -4a-neth xynethyl 6 ( -py rofidin-1-

yl - pyridi ne-4-sul fonyl)-4,4 , 7, 8- hexahydr o- 1H 1 2,6-triaza- cyclopenta
[ b] napht hal ene. The title C ound was pr epar ed by the met hod of
Preparati on 4b using

(R)-6-(2-ch|oropyridine-4-surfony1)-1-(4-fiurophenyl) 4a- met hoxynet hyl 4, 4a,

RN Rt s N e R R 9‘5‘%“@@@3%‘3?% .

H), 6. 76(6-cdoropytilline-8-mfofg)-14(4H)yoréplzayl)-d,4 l6H)8 -hekaBydre-1136{trpzat H) ,

1, 5! bilcpeal hohinalpie-B-agrety -y 9378 50 84 uoen%oh%nasﬁt’?%( T

Exanpl e thod G): 597 (M+H)", Retention time 3.30 minutes.
(R) - 1- 146‘%(‘ 00 G T R tentan e B e hyl -1, 4. 4a. 5. 6, 7, 8-

hexahydro- 1 2 6-triaza-cycl opent al bl napht hal ene-6-sul fonyl | -pyridin-2-yll-p
yrrolidin3-ol WO 2012/ 027702PCT/ US2011/ 049408 [ 0232] The title conpound
was prepared by the nethod of Preparation 4b using (R)-6-(2-

chl oropyri di ne- 4-sul fony1) - 1- (4-f | ur ophenyl) - 4a- net hoxynet hyl - 4, 4a, 5, 6, 7, 8-
hexahydro- 1H1, 2, 6-tri aza- cycl opent a[ b] napht hal ene and pyrrolidine

cycl opent a[ b] napht hal ene and (R)-3- hydroxypyrrolidine hydrochl oride. LCVS
(Method F): 540 (MtH)+, Retention tine 4.0 m nutes.
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Exanpl e 44.
(S)-1-{4-1(R) -1-(4-Fluorophenyl) - 4a- met hoxynet hyl -1, 4, 4a, 5, 6, 7, 8-
hexahydr ow®,281282tT02aza- cycl opent a[ b] napht hal ene- 6- sul f orgiriuspynioad4ns 2- yl | - p

rrolidin3-ol 0233] The title conmpound was prepared_by the nethod of
)Iér epar awl'( )Fllmr()phenvl)-6—(6rtrl)norpholin-4-vri-pvrl)'idine-3-s¥lfonﬁ]-

chl or opyrj A= SRS AARLIDKNBLN ek 43 ©. 7. &

hexahydrd= , 2, O [
cycl operktef b] napht hal ene and (R)-3- hydroxypyrrolidine hydrochloride. LCV5
(Method F): 540 (MtH)+, Retention tinme 4.0 m nutes. Exanple 45.
2-{[(S)-1-(4-Fluorophenyl) - 646- nor phol i n-4-yl - pyri di ne- 3-sul fonyl) -
1,4,5,6,7, 8-hexahydro-1, 2, 6-tri az@-gyclopent a[ b] napht hal ene-4a-yl met hyl | - me
t hyl am nol - et hanol 0 H [ 0234 b | f$e npound was prepared by the

met hod of Preparation 62 using ( 1- (4- |

fl uorophenyl) - 6-[ 6- nor phol i n- 4N Gyridi nesg /fepyl)-1,4,5,6,7,8-hexahydr
0-1, 2,6-triazacycl opent a[ b] ht hal ene- 4a- car bdl defiyde and 2- net hyl am no
ethanol. LCVS (Method F): 5 MtH) +, Retention tine 3.2 mnutes. WO

2012/ 027702PCT/ US2011/ 04940 anpl e 46.

(S)-1-{(S)-1-(4-FluorophenyX) -6-16- ((R)-3-hydroxy-pyrrolidin-3-01)-

pyri di ne- 3-sul fonyl1l-1, 4,5, 6, 7, 8-hexahydro-1 ,2,6-triaza-cycl openta [b]
napht hal[ex4] 4 aBitepridtidn 48ay r(RY1-@-Fludraphenyl)-6-(6-morpholin-4-yl-pyridine-3-

sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta|b]naphthalene-4a-carboxylic

acid. A solution of (R)-1-(4-fluoropheny!)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-
1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid methyl ester
(0.3 g) in tetrahydrofuran (10 mL) and water (10 mL) was treated with lithium hydroxide
monohydrate (0.11g) at 60°C for 16 hours. The cooled mixture was diluted with ethyl
acetate and 1.0 M aqueous hydrochloric acid solution. The aqueous phase was washed with
ethyl acetate, the combined organic phases were washed with brine and dried over sodium
sulfate. The solvent was removed under reduced pressure to afford the title compound as a

foam (0.3g). LCMS (Method G): 540.4 (M+H)", Retention time 3.16 minutes.

[0241] Preparation 48b. (R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-
sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carbonyl
chloride. A solution of (R)-1-(4-fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-
1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid (0.29g) in
dry dichloromethane (9 mL) was treated with oxalyl chloride (0.21g) for 30 minutes. One
drop of N,N-dimethylformamide was added and the reaction mixture stirred for a further 2
hours. The reaction mixture was concentrated under reduced pressure and the product used

without further purification.

[0242] Preparation 48c. (R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-
sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic
acid ethyl ester. A solution of (R)-1-(4-fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-
sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carbonyl chloride
(0.1 g) in dry dichloromethane (5 mL) was treated with absolute ethanol (0.2g) and
triethylamine (0.1g) for 16 hours. The reaction mixture was concentrated under reduced

pressure and the residue purified by column chromatography on silica gel, eluting with ethyl
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[ 0235] Preparation 46a.

(R)-1-(4-Fl uorophenyl)-4a-fornyl-1,4,4a,5,6,7, 8 hexahydrol, 2,6-triaza-cycl o
pent a[ b] maphwieal2eme- 6- car boxylic acid tert-butyl ester. PATEIISlzutljomowf
oxal yl chloride (0.28g) in dichloromethane at -70C was treat ec1H

di met hy|aseteistioeydehqenay) ta %3 dycriwnreehaddhs Blatgmpeynd oS anyhitgsedd
reactio ur.g 8 tea {

ol ut i o op PRy PR A b SN R o e o 1IR3 8679 .3
1, 4, 4a, R, 7187 hexahy tn)o-6k12d6t H)) azla(dybHQpeﬁﬂad b]nii)apcht”heqcteaét)a 3r(boxyl i ¢

aC|d tert-butyl este n dichl oro th ) reactj.o

m xt ure %&, %?ﬁ £ éd{)at3(29l(gclg%]d>r 2432 him-es )T?agiﬁéj 15»}.%4 234 ?tdftas added
and the {5 m xture stirred at roomtenperature for 30 m nutes. The
reacti on m tur " was washed with water, dried over sodiumsulfate and
concentrated under redu e
chr omat dgxample 43, (R)-11(d-]
to 1 by
9.47 (s, 145
H, 2. 87@_1;9_3 ﬁtg 2 64 (d, 2 H, '2.48 (s, 1 H) , '1.45 (d 9 H) . [0236]
Preparation 46b. (S)-1-(4-Fl uorophenyl)-4a4(S)-3-hydroxy-pyrrolidin-1-
ylmethyl)-1, 4, 4a,5, 6, 7, 8-hexahydro-1, 2, 6-tri aza-cycl opent a[ b] napht hal ene- 6-
carboxylic acid tert-butyl ester. Fhe title conpound was prepared by the
met hod of Preparation 62 using 0+C o O

(R)-1-(4-fl uorophenyl) -4a-forny] ' , 8- hexahydro-1, 2,6-triazacycl o
pent a[ b] napht hal ene- 6- car boxy! |N% lacii tert ester and
(S)-pyrrolidin-3-ol. LCMS (Methpd G : 468. (V\?E Retention time 2.5

m nutes. [0237] Preparation 4

(S)-1-[(S)-6-(6-Chl oropyridin -sul fonyl)-1-(4-

fl uorophenyl)-1,4,5,6, 7, 8 hexahydro-1, 2, 6-tri aza-cycl opent a[ b] napht hal ene- 4
aylmethyl ] -pyrrolidin-3-ol. The title corrpound was prepared by the nethod
of Pr epa[oaas]onThmlemp@mﬁme@pmmmﬁmmeof Ryeppsating 48¢ using (R)-1-(4-

(S)-1-(4=fl uoro 4 dr.ox .r o I 56,7,
8- hexah merllenQBBé]{G}%ngggx Eééﬁ ¥ ﬁ’tdg[%% E%l h f!éﬁeé %gcar%@%}% ! é 63%%%3
tert-but Wclt?p%h@[b ARsht 1R erfe a0€ BRI évt eMdri8e aui fropat-2-ohl bCMB(MEEMEFY: M8 hod G) :
544.1 (MrH) + Retent| on tinme 2.42 mnutes. [0238] Preparation 46d. :
(S) - 1- { (QY+H)' Rerention GpESryMnw6- ( (R) - 3- hydr oxy- pyrrol i di n-3-01) - pyri di ne-
3-sul fonyll-1, 4,5, 6,7, 8-hexahydro-1, 2, 6-triaza-cycl opent a[ b] napht hal ene- 4a-
yl met hy 1Exaypledo. ctm-13640FluoiF€nﬂxetwl)L(e(ﬁemnhmm ms-pprldmbdullﬂmstlhe met hod of
Exampl e 20 usi ng ( (6 chl orop r|d|n- 4

f 1 uor ophkdy?16.7.8-he gyglopeniappipg 41 AxXbht hal ene- 4

a-yl met hy, & 4 di n- 3- oI and (R)- 3- pyrroI|d| noI 1HN|\/R (400 MHz,
CI—ICle)%‘?&JTlH) 8.33 (s, 1 H, 7.75 (dd, 1 H), 754742(m2

The

dpr
) vet ohexane (0

tﬂtﬁ@ﬂé\'wcﬁﬁﬂﬁ M‘Beldg‘icj-3 d: 6
3.21 (d 1

’u ‘Hadila

H, 7.16 (t, 2 H, 6.40 (d, 1 H, 6.30 (d, 1 H, 4.64 (s, 1 H, 4.50 (s, 4
H, 4.42 (s, 1 H, 4.27 (d, 1 H, &390 (t, 1 H, 3.65 (s, 3 H, 3.40 (q, 1
H, 3.32 (d, 1 H, 3.17-3.03 (m , 2.88-2.70 (m 1 H), 2.69-2.59 (m 2

H, 2.45-2.30 (m 3 H, 2.22-2.10 (m 3 H, 1.98-1.90 (m 1 H). Exanple 47.

(S)-1-{(S)-144-Fl uor ophenyl)-646- ((R 930f |Qor o- pyrrolidin-1-yl)-pyridine-3-

sulfonyll-1,4,5,6,7, 8 hexahydrg @ b ~gycl opent al bi napht hal ene- 4a-yl
S)

met hyl | - pyrrolidin-3-ol [0231’Jll | e [conpound was prepared by the

met hod of Exanple 20 using (S)- >B-

(6-chl oropyri di ne- 3-sul fony(4 fl uorophenyl)L\;Ql 5, 6, 7, 8- hexahydro-1, 2,
N

N7 N
6-triazacycl opent a[ b] napht ha -4a-ylnmethyll-pyrrolidin-3-o0l and (R)-3
-fluoropyrrolidine. LCM5 (Method §: 597 (MtH)+, Retention tine 3.30
m nutes. WO 2012/ 027702PCT/ BS2011/ 049408 Exanpl e 48.
(R)-1-(4-Fl uorophenyl)-6-(6-norpholin-4-yl-pyridine-3-sulfonyll1,4, 5, 6,7, 8-
hexahydr 02447, Erepaztancol @kht(&fﬂ?ﬁmﬂhﬁhﬂﬁér{é -marphaligokyl-prridises-et hy|

t 2 8
?SR ) er1 3 H%%‘Lﬂgﬁ)ﬁg’aﬁﬁ%l l%r’]‘f‘gy(?ﬁ)r ﬁ% Srtriaz -cS)/rFIOBentag)]nap%thalene-4a-carboxyllc
sul f ony 1heilh Gclobatyd eSteh e(qa)hmeFttﬂox@tﬁnym46a(zsansmbbmermepﬁ/hﬁmgﬁmﬁﬁmﬂe 4a-ca

rboxylic acid. A solution

(R) 1 (4-1t4 B6Tchhesahagrosl?, é -HEApIG qpﬁntalbghlap&%aﬂf‘dteﬁ‘él egrbamyt gplgrqe (0-12¢), ;
2o ot RO ORIy 1 g Sl PRy O BER RNAR RN ARE ARt B0 s

treated with lithium hydrOX| de nonohydrgte (0.11g) at 60C for 16 hours. The
cooled m xture was diluted with ethyl acetate and 1.0 M aqueous

hydrochl ori c acid solution. The aqueous phase was washed wth ethyl
acet ate the conbi ned or ganl c phases were washed W|th br| ne and dried over

I —— N o v Y B



[ 0242] Preparation 48c.

(R)-1-(4-Fl uorophenyl) - 6-(6-nor phol i n-4-yl - pyri di ne- 3-

sul f ony1]wo,241282670Z, 8- hexahydro- 1, 2, 6-tri aza- cycl opent apbjrruspéitioadene- 4a- ca
rboxylic acid ethyl ester. A solution of

(R) - 1- (4167Gutor Gieersy hhe gee(cgomlptmﬁ Was mpnt@qq yydgereduced pressure and the

| f ony1l 8-h | ene- 4
bonyt” ShiduBop by oSl o S5 SUFE Eac FLPEL LI et gt e, ee-ca
absol ut a&m&aﬂ@ihaﬁ@(ﬁmo ZﬁBl@ytvbhﬁid’))fd)ladﬁrdalaoy(Iﬁelﬂzgatnfeorbvérﬁe -loase %IPL'[héum@ct i on

m xture was concentrated under reduced pressure and 3? resi urified by
col um cHtonmidaicap RgetomtEe an%aaﬁépont@pma%bﬁ\ﬁp%Céﬁlﬁ 1'tggy 1 by vélume)

2012/ 027702P |
PR R R R e e U T e S vt
CHC13- d)(d 16H§i 538 (@u 1]H)H)7 4727 33 (fadldl H)1 7HP; 7.71 @8- 27H$66 @a](dg H),,ézyo @_17 11

E{n ; H)H> 3‘%56“ 1tH) 4453(61(1312‘@ (3d81<1 {%I) 5684 %Gg(ﬂ(di“kﬁ;?z%g?]g(fgn s 3. 80
2 i D uor@ E)Hgy%zt%@%g(m?»sig% 2SI @n.4%H), 1.87-1.77 (m, 1 H)1661.52 (m,

(R)-1-( 1)-6-(6- nor 0|n4y pyrldlne ifony11145678-
hexahydrioH1, 2, 6-tri aza-cycl openta [b] napht hal ene- 4a- car boxylic acid
i sopropyl ester.  [02431 The title conmpound was prepar ed by t he net hod of

Pr epar atE,&liln ggl u

proban 2- dODmDCI\{Be{hM? SI}Od F) 582 (l\/HrH)+ Retentl on tinme 5 1mnut es.

Exanpl e
(R -1- (4 FI uor ophenyl) - 6- ( 6- nor phol i n- 4-yl - pyri di ne- 3-sul fony11-
1,4,5,6,7, 8-hexahydro-1, 2, 6-triaza-cycl opent al bl napht hal ene- 4a- car boxylic
acid cycl obutyl ester. [0244@%epar ation 50a.
(R)-1-(4- Fl uorophenyl) - 6-(6-norphadlin-4-yl -pyridi ne-3-

sul fonyl11-1, 4, 5, 6, 7, 8- hexahydr o- 1,°262t@. |Sﬁza cycl opent a[ b] napht hal ene- 4a-ca

rboxylic aC|d cyclobutyl ester,

(R)-1-(4-Fluorophenyl)-6-(6- n*d)rd \pyl i di ne-3-sul fonyl]-
1,4,5,6,7,8-hexahydro-1, 2, 6-trfraza<c [ BY napht hal ene- 4a- car bonyl
chI ori de (0. 12g9), triet hyI am (0.11g) and cychkgb@tanol (0.24g) were

heated in a m crowave appar at WD 2012/ 027702PCT/ US2011/ 049408 110C
for 3 hours. The reaction m xture was concentrated under reduced pressure
and the residue purified by fcol uim chr omat ogr aphy on silica gel, eluting
with ethyl acetate in dichloromethane (1:4 to 2:3 by volune) followed by

pr epar at [0245]r ePeepseratiomsa. HIREL df-dtlnoxy pher -4, &'ﬂ’@?‘%ﬁhﬂ‘m PHRAER | e anfl
conpoundasorgn{ip(iab i<t & G9rborvdic s ferby uieHRR) Fholl YobRayt | ©

1H, 7.48& dﬁl@ﬁared-bjﬂihe miethdd 3f Blep{rmioB48d) ysing B9-17(4tflu¢mopheyb)1,4,.8,862 (d, 1
6. 40 4.38 (dd, 1

||:|)|) , 3. Zghqxgﬁyd_[oﬂbﬁ 6-riayg- czc]ggeqtggb qappﬁhalegegl? 6((H|52r§20>pﬁllc aﬁxdi%teél E%y]( %’te?g (
2. 162 ORednf] cdfer Cl\ﬁ B %‘85@( 4, %(M)HH]) Gichiof tofB 3.4 nibprcbxampl e 51.

(R -1-( ophen pyri di ne- 3 sul fonyll-

L TS bty S S BRI AR 1% B oo

R) - 1- (4; -HEXD . Zayahopent a[ b] napht hal e
ge) 4a, gi cll(ﬁﬂgoxgﬁﬁ?kgé%&%g% grt bu?ﬁl;cgjsc%%rg tgn%gﬂty?ltlg colrorpounc[j JNasp

pr epar edeysjopropymetthylcestefr. Pr sppaticat ¢fdR)-484-lisirehenyl)-1,4,7,8-hexahydro-1,2,6-

R) -1-(4-fl
geiahyélr glaﬁ%{u@&g%&i%aﬁ@}yﬂg&éﬁ SRR AFid Ser PR RS I 3}P| Naci d
6-tert- bH'ﬁrYéthﬁﬁ)trﬁﬁmﬁﬁ WRS thaskedesiie EesidMirbohde t‘(Dng@)and 43ddopropirtdihiy]

Retention tine 3.4 mnutes. [0246] Preparation 51b

(R) - 1- ( 4bemide %m)ym)oom tgnpeRiure kerhhpdrars: | Bhegepgtion aixie Bige ALWES Pikpht hal e
ne- 4a, 6- di car box I A
sol uti on"8f" ?é) !ﬁho?tg ace{a&e) u‘ﬁ% g %gh}éa%gh Qq&g%%%hm dr83 b

triaza- Cy&dlﬁm%ﬁtfak l@hcﬁl amﬂ‘eﬂtaétemend%a r&hded prebgaxy.| Tl@e miidde 6at putifidalivytolesher
(0.1g) in N, Ndi et hyl formam de was treated wi th cesium arb nfgle (g 16Q)
and cycl eeopidemahypn sHreeslytog vel) ethy! acgigha ip TgRg ® Kab¥s. The
reaction mxture was diluted with water and extracted W|th et hyl acetate
The organi ¢ phase was washed with bri ne, dried over sodium sul fate and
concentrated under reduced pressure. 63 resi due was purified by col um
chromat ography on silica gel, eluting WI th ethyl acetate in dichloronethane
(1:19 to 1:9 by



WO 2012/ 027702PCT/ US2011/ 049408 vol une) to give the title compound (ft1lg).
LCMS (Method G : 468.6 (MrH)+, Retention tinme 4.5 m nutes. [0247]
Pr epar at iwo 26m2770R) - 6- ( 6- Chl or opyri di ne- 3-sul f onyl ) - 1- P¢Tfusa@n opdienyl) -

r3}10|4d50§c{0pr %’)%%We?t EQ e 3?19P6de1ﬁ(6611g?y§e co%%&gé @%{&ﬁhﬁﬁﬁ%ﬁﬁg&ﬁ{ﬁgxﬁl (r:lod

of Prepatimt ndrminmelsm ng

(R-1-(4-fl uorophenyl) 1,4,7, 8-hexahydro-1, 2, 6-tri aza-cycl opent a[ b] napht hal
ene- 4a, GyagHicap 4 o I_ 0 ester
and 2- 06[1 pyr? 1115&1 gﬁ Otllﬁé@ﬁp%?%%n?@%%hu‘e}ﬁ)tn écl fl%% {J\Xd
(0.119). 141,61%78%&#113(111@)1264&3& (:N-lb-benta[lﬁqmzqﬂtthﬂnné -darearbXylit au‘kies [ 0248]

Preparatlo 51d. uQr,o 6 (6-mo hoI|n ri di ne- 3-

sul f ony1f* PYoRylgte ﬁ%@ eﬁé%aﬁb%lpge Orﬁp r"i’%?zpée %@ﬁ%‘ﬁiﬁﬁ%ﬁ‘%ﬁ“@r’i‘é “4a- ca
rboxyl i Gyspf gz)qy@l ﬂ@dregwénggtmb geRkEhydrd N 8 idA-GOBPAHAE | ¥REHRIRPEL 8] by
the nmethod o usin

(R) - 6- ( lichborybisyaciddi-teet- @tsmsm g I:)/Gliépl(O@yfrhfubﬁ@pheml3dl3~6hl,onq;ifyr16yl7$-8 hexahydr

oot er ar fﬁ%ﬁpﬁi%q‘ﬁd‘éﬁe?%v%[a?%{éﬁ%’?%@ﬁ%ﬂioﬁ%i&fﬂﬁw G5 S /PRS00 o
CHCL3- d)Ret@lt&maanéqimﬂmhaes 7.78 (dd, 1 H), 7.49-7.40 (m 3 H), 7. 16 (t, 2
H, 6.61 (d, 1 H, 6.41 (d, 1 H), 440(dd 1H) 395385(m2|—|) 3.81

> 4o”o AP Brpriilidy G- Afriongolie fo Rprp s invgidie s, 1

H) . Exanquillfen$B-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a- -carboxylic

(R -144-F phenyl 6- ( 6- m)hpholln 4-vyl CE yridi ne- 3- sulfon%l |11,4"5,6,7,8-h
exahydr Gl Qy‘g"lfrr"PéiE‘éetBWc‘fSB‘He thg "FIB]COH&’BH% spepreparsd by isoRgiipd ohExample

cycl obut T. 1€ t he

et hod o e R ARV L IR R A RIRGRA 55 B BRGNP

f 1 uor ophlehypityiaB-(@iapenipfighaphtlilgrie-faycarbixydic acigidlytlopyody kniethyl Es@r ZndB- hexahydr

1,2,6-t I b ht 4
oyl obut BSOS et U8 Py PowBa k-1 aeanrh S e e nes!  wo
2012/ 02711})2?@(&482@{191/7%9#@6(@%@ €.193t, 2 H), 661 (d, IH) 641 (d 1H) 4.40 (dd,
(R -1-(4- = uor op hen 1) - 646- nor phol'i n- 4-yI - pyri di hé- 3-

14,5, 6, 71 B), hé)?éﬁ‘y&ﬁr 2 1), 638} (taiétl)cjﬁcéﬁdpériﬂhl%Bhécbﬂt}b)al?e%elﬂa(mai bOxyl i c

oS0 o YL T vEens ey oBs i | RPSPL BR300 P00 3

(1.67g) Hyn dry tetrahydrofuran (100 nL) was treated with

bor anedi net hyl sul fi de conpl ex (1 3 nL) at 50C for 16 hours. Water (4 nl)
and sat Lﬁﬁﬁgessgdlﬂ 0 A -ggg_mﬁpoqliihe m xture
was extra B0 W W ed with
brine, dnd8®, b&-éllexﬂmﬂru-rh,lsﬂ-lthalzecﬁﬂﬁbmm[(txemmﬂhel@lnu-ﬂdeﬁrlli(ﬁxdlie adidpr essur e.
The resi duF 3 rified by colum chromatography on silica gel, eluting
wi th etr@ﬂ%ﬁ—t@%clohexane (0 to 1:1 by vol une) to give the title
conpound (1.46g). 1H NVR (400 MHz, CHC13-d): 8 7.29 (d, 5 H, 4.36 (d, 2
H, 4.08 (t, 1 H, 3.91- 3.82 ( 1 H, 3.53 (t, 2 H, 2.39-2.30 (m 1 H),
2.33-2.22 (m 1 H), 2.10-2.02 ( 2 H, 1.72-1.63 (m 1 H). [0251]

Preparation 53b. (3-Benzyl oxy-cyclobutyl rret hoxy) -tert-butyl -di met hyl sil ane.
(3-Benzyl oxy-cycl obutyl) - net hanol (i 6@% in N, N-di net hyl f ormam de was

treated at Ovaithim'dazoIe(gIz ang -butyl di net hyl silyl chloride
(1.37g) and allowed to warmto e temper h ver 16 hours. The reaction
the organic extracts were washed

with brine, dried over sodiu | fate and concentrated under reduced
pressure. The residue was purified by col unm chromat ography on silica gel,
eluting with ethyl acetate infcycl ohexane (0 to 1:9 by volune) to give the
title conpound (2.24g). [0252] Preparation 53c. 3-(tert-Butyldinethyl

si | anoxﬂ 4?—]y| }"h% it m%@wasmgepared by the method of Preparation 48¢ using (R)-1-(4-

Benzyl o 1 t y Hhyhsi

ot ahydrisp el TROARNA A A A ST S PR e Rl ierasg

under a n:yanlpSBﬁtp[b}]li@hth‘aldmydlraagﬂﬂ)nfybéhlan&H)&Hdscycﬁ(bhtadsl VIEC M1 ST(RI8RVRIF D BO3
filtration and the filtrate concentrated under reduced pressure to give the

title CdM) d ftfntg(ggt)\me 5.4 minutes.

m xture was extracted with eth::dl acet at e,

94



WO 2012/ 027702PCT/ US2011/ 049408 [ 0253] Preparation 53d. tert-Butyl

di met hyl -[ 3- (t et rahydr opyr an- 2-yl oxy) - cycl obutyl met hoxy] - si | ane.

3- (tert-Buoebidiznwehyl si | anoxynet hyl ) - cycl obut anol (1. 4@CH)US2O1 1049408

di chl or onet hane wa ed with dihydrop nd tol uenesul phoni c
acid ( pheRyhif D F- eSOl

di chl oro
sodi um stPFaté—ant conce ated urnue :

puri fi echyldyo@ytisbutmnervl egeaphy on silica gel, eluting with ethyl acetate
in cycl ohexane (0 to 1:9 by volune) to give the title conpound (1.62Q).

[ 0254] Preparation 53e. [3-(Tetrahydro-pyran-2-yl oxy)-cycl obutyll -net hanol .

tertButyl dinethyl{3-(tet ra‘h@Q&:ﬁan- 2-yl oxy) - cycl obut yl met hoxy] - si | ane

(1.62g) was dissolved in tetrahydrofuran (11 nL) and treated with a
solution of 1.0Mtetrabutylamoniumfluoride in tetrahydrofuran (8.08 niL)
for 2 hours. The reaction m xture ®asOdpl ®ed with dichl oromethane and the
m xture was washed with brine, drj "r?ﬁ sodium sul fate and concentrat ed
under reduced pressure. The r@&$i was pJ{iﬁ@;d by col umm chr omat ogr aphy
on silica gel, eluting with et » dte i¥ gt'okexane (0 to 2: 3 by
volune) to give the title coppQund (0.84g). '1-1NMg (300 MHz, CHCl3-d): 6
4.62-4.54 (m 1 H, 4.29-4. m 1 H), 3.88 (d, H, 3.68-3.60 (m 2 H),
3.53-3.42 (m 1 H, 2.30-2.20-¢m 2 H, 2.19-2.08 (m 2 H), 1.86-1.72 (m 3
H, 1.58-1.47 (m 4 H, 1.34¢(s, 1 H). [0255] Preparation 53f.

(R)-1-(4-Fl uorophenyl) - 6-(6-nor phol i n-4-yl - pyri di ne- 3-

sg | oln_y 1[1)230]3 gr a?aﬁorhhS%ia’:lh&%m@lzo&?'&yhrdbamrﬁ%etﬂm?ﬁnﬁﬁkfﬂmp’ht ha[l_ﬁne- _4a|— ca
rboxylic aci -(tetrahydropyran- oxy) - cye¢l obut t ester. etitle
conpoundeyaiebusnesabeylippcidyé oe: Wdéy Eﬁtra?mycgrﬁﬁ}raaq iulgﬁ “@cw%stffi‘?&d with boranc-
(R)-1-(45f] 3 oo aturated sodium

vl - pyri ddll;ne S Hﬁ%f‘e%}@%é,l% @fﬂg?{;ﬁ’d CYof*16 hours. Water (4 ml) and s

i ne-3-sul fony , 8-hexahydro-1, 2, 6-tri'aza-cycl opent a[ b] nap
ht hal enehyliasgnlaryhatel(B aili)decrandded and the mixture was extracted with ethyl acetate.

(et o | PO GReRIB A e OBt e b TN e b S rC s bR 0241
(Ry-1-( 4‘@&'%@99&#&)@&1{1@ 1R ERERMRL %h‘ﬂﬁe)ﬂ' bymbﬂlirﬂlil Bigrodratography on silica gel,

sul fonyl]-1,4,5,6,7, 8-hexahydro-1, 2,6-tri aza-cycl openta b%naphthalene-4a-ca
rboxyl i celagngiwBh kgt aceyaty &1 aislthgkanst(Ryo 1 dsyeyolime)ig)|gitq p tige compound

(R)-1-(4 r 3PP : _
nDrphoIiﬁfkéilﬁggﬁ?%%%§?¥&§hF%gﬂﬁf}§17£?é?€%g} %%ggﬁﬁvg%dﬁg§gi%F???égacyclo
pent a[ b] ngplhhalipns-sAat,camhoxyy-2g0asi, d H), 2.33-2.22 (m, 1 H), 2.10-2.02 (m, 2 H),
3-(tetrahydro yran-Zonxy)-cycIobutyInethyl ester in tetrahydrofuran (0.6
m.) was {r7eédt®@milti)-4.0 M hydrogen chloride in dioxan (1.0 nL) for 30

m nutes. The reaction m xture was evaporated under reduced pressure, the
resi due p2sspl Peepdratidh SBbo(BBenhdoey-aydolittelsethoxy)aarskadgyledimsthsitagm

sodi um car bonat e sol uti on and brine. Th ani c .extracts were dri over
sodi um s{#-Berwyamyacyehbebmrmathepclfhdae) ‘F‘M ‘&“eﬂ)‘?yég’gﬂl?@} rHE tFeé%ﬁ%oaﬁﬁd‘\j/\as
purifi ed’?@éb@@%@%%}@ IRvEH SerRdaRen ik EcrlbHEE (19379@hd allowed to warm to

2012/ 027 49408 with a m'xture of acetonitrile and water
cont ai ni ngndtebipcfaumioverntt tour?: Bhe wagkniBixtyre wists girgctedbwith ¢yt eetate.tthe

conpound as a white solid .007g). 11 400 MHz,. CHC13-d) : (d, 1
-7 77oani f g v Tonpipt s, djed e gl it pbpeafyer
6.42 (d, Hukda préssafe. 41 1R0efifhe WadPuriffedlbly ddisnn Shidmatcdr&thy(dn, silicatdel, eButhg (t,
4 H, 3.27 (d,” 1 H, 2.88-2.80 (m 1 , 2.58 (d, 1 H 2.48-2.34‘$n1 4 H),
2. 18- 2. 0&/ithmthyd apftate Bx ayahddlexsee (0 to 1:9 by volume) to give the title compound (2.24g).

(R) - 1-(4-Fluorophenyl)-6-(6-norpholin-4-yl-pyridine-3-sul fonyll-

1,4, 5, 6, JoB2heralpsiatioh 3¢ 6 3L(fdraBatyldivh @hghsilhbkympthy halyelobutimot at3boxyl i ¢
acid 3- nethyl oxetan-3-ylnethyl ester  [0257] Preparation 54a

(R) - 1- ( 4Bﬁnm@mmmyylm@@xm%feﬁhwvhdmewlﬁlﬁrl?@'r I7g2)3n tetrahydrofuran (78 mL)

sul fonyll-1,4.5 6, dra-1, 2 6241 2 e-4a-ca
rboxylic C%%t?@?ngl@ e/ZP @ﬁﬁ%@%@ V\?\a/asssntﬁ{el(eig‘éra%%;&? ﬁﬂe}kﬁiﬂ@g%ﬁ I%Jrn?]par ation
48a usi NnGolR) Sdtidéwere removed by filtration and the filtrate concentrated under reduced pressure

fl uor ophenyl) - 6- (6- nor phol i n-4-yl - pyri di ne- 3-sul fonyl] -1, 4,5, 6, 7, 8- hexahydr
0-1,2,6-ﬁ@g%@é%y%ﬁ%ﬁ%%W%?ﬁfhéﬁﬁthaIene-4a-carboxy|ic acid nethyl ester

LCVMS (Method G : 540.2 (MtH)+, Retention time 3.10 m nutes. [0258]
Preparation 54b. (R)-1-(4-Fluorophenyl)-6-(6-norpholin-4-yl-pyridine-3-
sulfonylI-1,4,5,6,7,8-hexahydro-1,2,6-t§gaza-cyclopenta[blnaphthalene-4a-ca
rboxylic acid 3-nethyl oxetan-3-yl net hyl “ester. A solution of

(R -1-(4-fluorophenyl)-6-(6-

nmor phol i n-4-yl -pyridi ne-3-sul fonyl] -1, 4,5, 6,7, 8 hexahydro-1, 2,6-triazacyclo

e ~ NN




OH [0259] Preparation 55a

(R)-1-(4-Fl uorophenyl)-1,4,7,8-tetrahydro-1, 2,6-tri azacycl opent a[ b] napht hal
ene- 4a, 6-wpearmxybki c PCT/US2011/049408
acid-6-tert-butylester-4a-[3-(tert-butyl dinethylsil anoxﬂ) et hyl ester. The

title cdBUnd WQP%F@p‘aﬁdede utpldipetindd 3 dtetmhygroniraBre-vekY)osi ng

E}E) A 2-1 g Ir:lggfr? 1 yﬁM}g e, - & 5 : (gerrF %Eﬁ{' éﬂﬁ&h glgangﬁ%xﬁ%%ﬁg%%gg@ﬂggg 12,13 nappt hal e

E gr E) 9b ;Jtdyy dlchibtrdimétﬁaﬂeaw& tteataall Witk dihythepyiahl(&.7gpapiauhdnas!phoyielakcol (ip)
LCMS (Method §: 572.3 tion tinme 5.11 mnutes. [0260
Pr epar atfP‘b% h‘ES‘EEr Theyeagliqramesiyrs r"@ﬁ;ﬁlﬁliﬁ%’ﬁr’f@ @lgﬁpfoﬂfﬁhﬁne’lthf AT ORHENy 1) [1 ]

1,4,5,6, vzer%v%gﬁerd Yfﬂ’&%el dfePobdr! s%ﬁm%?ﬂa@%ﬁ%@L&hﬂ%hhh@érqg&cé@pfysﬁﬁé boxyl i
c acid-2 roxyet

gster. The title conpound was prepared by the method
of Pr epa’lﬂ&trbsmduelwa:s p,lmfra:g by column chromatography on silica gel, eluting with ethyl acetate

fgleldfgé}%fcg/ rop{gﬁg% 91by volume %télgehﬁ%rtgle%orznpgultlcu aozza-)cycl openta[ b] napht ha

acid-6-tert-butylester-4a-[3-(tert-butyl-di nethylsilanoxy)-ethyl ester and
2- chl orl02841i d?mpar:ywlnfiﬁtyl[3ﬂmahﬂtr0twrgm2eylphﬁ) ¢yiclgba bharpl. faoivs

(vt A3 RS0 LT ) M5 26 Lo ) on

sul fonyldlssaalvéd% RtrdhRirbexaly d mek)land, t&ateﬁlvaaﬁa@ymh@pem 8hb] napht hal ene- 4a-ca
rboxylic acid-2-hydroxethyl ester. The title conpound was prepared by the

met hod dﬁtr@ué)ﬁ@jp@og@muﬂp@fgje in tetrahydrofuran (8 08 mL) for 2 hours. The reaction mixture

-1 2 6- triaza- cyc openta ene-4a- car oxy I C aci oxyethyl
ester ( Guratéand aonktenmmatph ahde‘reec(&edgl)esmme gTheereBildee triab perlﬁmfmocmwn(lo 049q) .
I - I NI\/R 400 MHz, CHCL
r(lrlltogrgplp;) onC gﬁe&zge(ldeluting_bwﬂg gfhaggac(e&pte Hp q;Dclo ewe](o l_g 2:3 by Volum:‘s7 (m

20}2& 0;33%}’\}3@1&4 ﬁ@@%ké%%”(@%g) 591 I(IFMR (3?90'101Hz4014@13 &50'5 4162'-|)41(54‘&r105 ﬁ)ﬁdt 1

2. 90- 2. 8@2q mzoxmm H)2 36%- @, 58I)( Eh685|3 ﬂ) (m22 HDL 2536 4{2n(1m 3 1), 2.3%2201 (&, 86.

145,61 %?%Z@Sﬁgé?m %gér%a?’aﬁﬁy%?%aéﬁy( APl BT 2. car boxy! i

aci d 2- d| met hyl am noet h ester [0262] The title conpound was prepared by
t he met HOASWf Prepaaatien 4Bo>ld§rlﬂgm(¢k)henyl()vﬁ(6 -morpholin-4-yl-pyridine-3-

fl h hol dl
o 1. 2. 6 VTR RUIA e s AR A6 P AT b ARy banb X aby
2- di met th@m(fth:ﬂiyhaﬂmlranl@lﬂiyﬁJ&?&lhﬂﬁiyﬁheth@l&té%ﬂﬂeﬁ;ﬂe%hmﬁn@IWats| me 3.4

m nut es

(R 17 anrasse b %H@mm‘hof(%@%?%ﬁww%mﬂy% frorepheny |G- (hpprpholin-4-
1, 4,5, 6, Mﬁlﬁﬁf@ﬁ&ﬂ 124,?,6t7 %%%ga—hggg p@%ﬁ%k%&t@gﬁ BeAAesREROXY! i C

aci d 5- soxaz ter 10263 e title conpound was
pr epar edcald;onlyhehlnndiémuﬂ Gf(td%rahMDqtymsz:‘yMymgydgbl(tR) -niethahol. LCMS (Method

f1 uorophgnyl) - 6- holin ri di ne-3-sul fonyl]-1,4,5,6, 7, 8 hexahyd
o-1, 2, 6- @} 6§ é%ﬁ%p%&ﬁ?tﬂ]nﬁgﬁﬁgfqglné‘ﬁgeﬁa car boxyl |>c/ Lm d and e

3-chl or onet hyl-5-nethyl isoxazole. LCM5 (Method F): 635 (MrH) +, Retention
time 4. 9[0256]nuPe@aram 588 2RO ERQTH pISayD16-06 srapholin-4-yl-pyridine-3-

sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic
acid 3-hydroxycyclobutylmethyl ester. A solution of (R)-1-(4-fluorophenyl)-6-(6-
morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[b]naphthalene-4a-carboxylic acid 3-(tetrahydropyran-2yloxy)-cyclobutylmethyl
ester in tetrahydrofuran (0.6 mL) was treated with 4.0 M hydrogen chloride in dioxan (1.0
mL) for 30 minutes. The reaction mixture was evaporated under reduced pressure, the
residue dissolved in dichloromethane and the solution washed with 2.0M sodium carbonate
solution and brine. The organic extracts were dried over sodium sulfate and concentrated

under reduced pressure. The residue was purified by preparative reverse-phase HPLC eluting
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Exanpl e 58.
(R)-1-(4-Fl uorophenyl) - 6- (6- nor phol i n-4-yl - pyri di ne-3-sul fonyl1-
1,4,5, 6, W6-2hexahpdr o- 1, 2, 6-tri aza cycl opent al bl napht halpemarsd@1 magsboOxyl i C

aci d Cy\%'t PP gn(i)}gr rem'aflac%(tom?rslt agd Wal e% %g'%t%-{l?r% (% L‘%l & n&%”‘%%u(% 033 lgrbeypar ed by

t he rretho epar a

f 1 uor ophenydy)-td gﬁzdhe%mhkemﬂ;ydirnaa@. azvlﬁretsbh@z(aemggl qmmn[(Mmmm bal@aney.4a, 6-
di carboxylic acid 6-tert-butyl ester 4a-cyclopro th ester and
O CEr i1 ISR by By 7 (i de il SR, BRDOr 1907 L0 15: YEDE 663 (311 B cofdound.

1HNVR O (87 , 1 :

7. 41- 7.( it (%@233 En)j%](};(”% Iffﬁﬁﬂ%d( 9%{.)213@(00‘,"%1}2‘% %’g4.t21%’{;%3;2771(§’rb ﬁS’3 99-H)3. 91
(m 3 H2.882.30Q (ihd] HY, B)SS (2, DAH,2286-23M (nd, 49)), 21868-08.(bil 4. 4 H), 1.09-1.02
(m 1 H, 0.52 (dd, 2 H, 0.21 (dd, 2 H). Exanple 59.

(R - 1 (4ol BN ARY {2 b foBBENIE. BN DB - AU RIS chutbnon O 7. 8-
hexahydro-1, 2, 6-TUTT aza- cyCcl opent a| of napnt nar ene-4d-car DoXyfic aci

cycl obutlv4,ﬁ§t7h&he13§tvdro 1[200653zaPeyebareatd[bmaphthalene-4a-carboxylic acid 3-

(R)-6-(6- Pro rjd nes -sglfonyl) 1- (4-f 1l uorophenyl) -
1, 4,5, 6% $éQ%§§%¥QE@?i§$§3ﬁw aza- cycl opent a[ b] napht hal ene- 4a- car boxylic

acid nethyl ester. The title conpound was prepared by the nethod of
Preparation Ic using (R)-1-(4-,

fl uorophenyl)-1,4,7,8-tetrahydro=4, 2, 6-tri aza-cycl opent a[ b] napht hal ene- 4a, 6
-di carboxylic aC|d 6 tert- butyl\ﬁé(gr 4a-met hyl ester. LCVS (Method G):
503.1 (M+tH) +, Retention time utcé WO 2012/ 027702PCT/ US2011/ 049408
102661 Preparation 59b. (R)-1- r@ rop ) - 6- ( 6- met hoxy

pyri di ne- 3-sul fonyl) -

1,4,5,6,7,8-hexahydro-1, 2, 6- tiaza cycl opent a[hb/ﬁfapht hal ene- 4a- car boxylic

aci d nmet hyI ester. A soI ut| o]
(R)-6-(6-chl oropyri di ne- 3-sul fronyl) - 1- (4-f | uorophenyl)-1,4,5,6, 7, 8-
hexahydro-1, 2, 6-tri aza-cycl opént a[ b] napht hal ene- 4a- car boxylic acid nethyl

ester (0.3 in nmethanol (10 2 reated with cesium carbonate (0.989)

and wat dP237. sPreppratign 52’@ HBImls(4- E’HQW@&BH)%(WQ%’E#@W -gyridined-wi t h

t t d d
over. sodnubRpL i A SNy aRE R Bia RRTRGHB ARG SXLIBELAIEL 2°,
provi de agidahTheditfecmmpodnd 8} prdp@‘eﬁ byNb¢ hetho@)of Pa@aratioq MB)sing Ré) &iid4 on tinme

3.77 m t Yo %ﬂﬁgl(% rrl?orr%l?gl[ pyrlgme 3( I?ﬂfonylﬁ% ﬁfg,goféj l?exa?lyg'l)o 1,2 %ergnz;lt hoxy

pyr|d|n

1,4,5,6 c?cl%p&ﬁ%[@%h&aﬁbn@@ chfdoRFRe &y&h@a@m%ﬁ&b]mmt(W}edmﬂ@m@r boxyl i c
aC|d The title conpound was prepared by the nethod of Preparation 48a

usi ng (m%ﬁdkaRﬂmnwmdpmehﬁQpnn®£§6 met hoxy

pyri di ne-3-sul fonyl] -1, 4,5, 6, 7, 8-hexahydro-1, 2, 6-triazacycl opent a[ b] napht ha
| ene- 4a- [O%Q}OXBﬂdpﬁrzﬁﬁhﬁsmt(mll @spmbroMI)(d\mhwpﬁ)lm 48%-p2ridivieB-+,
Retention tinme 3. m nut es. 0268&'Preparat|on

(R)-1- (@uﬁpuﬂﬂﬂﬁh%ﬁyﬁfhwmdrmﬂﬁcﬁc lquyslmn@{bmapbﬂwisne-% carboxylic

et by b B B B "kt hoa

of Pr epajm'phcdm Mbpyﬁdmg-%da)foﬂxyl(]zl 4.5 Gﬁraabdnahydr)) 162 6Griamt hoxy

di | f 8-h -
RTINS T
l;r 2r5n C7ie treaf(eh Vwm&ﬂﬂpc%gnatgdq]%? dhg 36m§th293 —(rQel_Ex}Jlblld)mo g)é%ﬂle((@qﬁlg)lat%%m
1 H), 4.teépdrdaire @rBf midued Tlsg react[-@n, m&tﬁ@-vs&s iluechwith mt;:r éh(ﬂtﬁe @da,(:lplta’td)

R

(R-1-( 4’6\%1’%&@@ BIPY O el (tﬁ)i'nfﬁxfdr@@f PBEAAahE '\&Fh‘t@f “Bhiarnyd 0. q’%”i%rrﬁi‘c
sul fonyll-1,4,5,6, 7, 8- hexahydro- 1, 2, 6-tri aza- cycl opent a[ bl napht hal ene- 4a- ca

r boxyl i @cEdBe ®4vbbnypiumsy torgive Qleytitmomoue@ aea white pOIx6@L022) e JANMRon 60a.

pur 0. 20 ARSI A B LIORNAR LT 00y i o o

al ene- 4agel @OX ¥ ©.45qkd ARt hyb-458 @f,-3 Ales4 84 {de2apmond, 2as, BIReRauad), by
the nethod of Exanple 20 using

(R) -6-(6-chl oropyridi ne-3-sul fonyl)-1-(4-fluorophenyl)-1,4,5,6,7, 8 hexahydr
0l, 2, 6-tri aza-cycl opent a[ b] napht hal ene-4a-carboxylic acid nethyl ester and
(R)-3- fluoropyrrolidine hydrochlorideg7LCMS (Method G : 556.2 (M+H) +,
Retention tinme 3.4 mnutes. [0270] Preparation 60b.

(R)-1-(4- Fl uorophenyl)-646-((R)-3-fluoropyrrolidin-1-y1l)-

pyri di ne- 3-sul fonyl]-1,4,5, 6,7, 8 hexahydro-1, 2,6-tri aza-cycl openta [Db]

(dd,




[0271] Preparation 60c.

(R)-1-(4-Fl uorophenyl) - 6464(R)-3-fl uoropyrrolidin-1-y1)-

pyri di ne-8ooidmmpet] -1, 4,5, 6, 7, 8- hexahydro-1, 2, 6-tri azaPcymsmlemusa[):b] napht h
al ene-4acarboxylic acid 5 | i soxazol - 3- nethyl ester.

oD oun - ble hTbpa? S ByEh HES Tk D g6 FobIDaBisadshiyBge. 2 0. 158

(R -1-( Fln%f)rophenyl) 6-[6-((R)-3-fluoropyrrolidin-1-

yl) - pyrl 3-sul fonyl]-1,4,5,6,7,8-hexahydro-1, 2,6-triaza-cycl opent a[ b] na

pht hal ene-4acar boxylic acid and 3-chl oromet hyl-5-nmethyl i soxazole. Il NWR
(400 Mﬂ_amhssm )-B(4Fhwroghenyl)-$- (6-mozm_@be;_ul_1mggm&g@im 3 H,
15 (t, 3 Re V) (1 ; 5.

) O [ ) . 1 )
2.96-2. @dﬁ;ﬁﬁtetﬂﬂ)estei 59 (d, 1 H, 2.50-2.35 (d, 7 H, 2.30-2.10 (m 2 H).
WD 2012/ 027702PCT/ US2011/ 049408 Exanpl e 61. :
(R)-1-(4-Fl uorophenyl)-646-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-

sul fonyll-1,4,5,6,7, 8-hexahydro-2H 2, 6-tri aza-cycl opent al bi napht hal ene- 4a-ca
rboxylic acid 3-hydroxy cycl obutyl methyl ester [0272] Preparation 61la.
(R)-1-(4-Fl uorophenyl)-6-[6- ((R) fI uoro yrroI idin-1-y1)-

pyridi ne-3-sul fonyl]-1,4,5,6,7, -1,2,6-triaza-cycl opent a[ b] napht h
al ene-4acar bonyl chl ori de. Th was prepared by the nethod of
Preparation 48b using l l

(R -1-(4-fluorophenyl)-6-[6 (('h) or oplero l‘(j/i\n-l -y1)-pyridine-3-sul fon
yll- 0

1,4,5,6,7, 8-hexahydro-1, 2, 6¢aza- cycl opent a[ b] napht hal ene- 4a- car boxylic
acid. [0273] Preparation 61b

(R)-1-(4-Fl uorophenyl) - 6464('P) 3-fluor opyrrol | d| n 1 yl)-
pyridine-3-sul fonyl]-1,4,5,6,7, exa i aza- cyclopenta[b]naphth

al ene- 4d@&$%oxl}rqp@rwm5® ((R)e]t (%EW@D%W}M 3y b%%‘)aj‘é’&‘é? eV hyl ~ ester.
The titl

(R)e 1' ( ﬁff@’g‘%’ Qaw geran (?g cggb(;rgfﬁc%fd"@ger?i)ugfl&@@}r L84 [?Geﬁfﬂ?lt&ls' ng

fl uor opydlmthﬁslmdoxy)lc)thpyesntm Mighe3itkeuofrpoyhd was grepadd by Shdmmrthbgdf o- 1, 2, 6-tri

azacycl opent a] pht hal ene- 4a- car bon l.aride an .

[3 (tet rf’grﬁ%%o %@%Qx%ﬁu%%*}e&%ﬁtﬁ? 8§Eﬁﬁ%§?q{®%ﬂ(’mt hod G: 626.6
g@ﬁtbﬂﬂn r]]JhﬂﬁleﬁeJéQ GTiRMbE By lic] R& Gher PHORBERSL a‘ﬁﬂ (@—B@omo ethoxy)-

(R) 1 (4 Fl uor ophenyl) - 6464( R) - 3-f l'uoropyrrolidin-1-y

pyri di neeﬁ-mlﬂWMISll‘anﬁt@afﬁqrﬁ tige hfé«@nwmmdlaszyeﬂwgamﬂég?g} opeMSa[ b] napht h

conpound LS @E%%&???Mﬁr“%dr B TS, .“X'n EZ;QLS. o

(R -1-(4-fl uorophenyl)- [6 ((R-3-fluoropyrrolid
y1) - pyr i [@26@- 3Prenaratign HSh., R)0-60- ¢,h$‘1‘1‘?é)('é%ﬁytfr%5‘11f@}’él 14 -SygrephenyBent af b] na

cec o, SRR e Sl ppep g

7.51-7. %drﬂkyéihﬁ)este? ZIIlﬁe ([ﬂtld coﬂlpbi)nd ﬁaslﬂrepﬁed By Hje, m&hdd of Brepdratidhn 14, 39- 4. 22

2 , . 4.12-3, 5-3.58

Em 2 |I:I)DUS11$@@ I(Efdﬂuqfonbenw 1960,32‘g tgﬁalexﬁro ?%—ﬁztr@za @Clea%rl(td@]riﬁf?méleﬁﬁgeaé 2
, 2.48 -

2 012/ 0 2 8%}3%1%;9&) Ha) z‘ ilegt'e? 4%3131(@” g’utﬂ)-dm%ﬂﬁfﬂsﬂ]angﬁl)(e@ﬁyl &stEd and 20
(S)-1- 1(&Merbpf14d}mimﬂﬁ»phbaiﬁdr)deﬁtog@erthc pﬂobq)mpdurgdl 1EVIB Meth@-QuSBHny 1) -
1,4,5,6,7,8- triaza-cycl opent a[ bl napht hal ene- 4a-yl net hyl
rrolidi nMtH I’ii 1mg‘%53?}|r81(q|u8e§ ofy P [ P d yH-py
(R -1-(4- quorophenyl) 6- [ 6- nor phol i n-4-yl - pyri di ne- 3-sul f ony al
1, 4,5, 6, mzsllhei?amatabmlﬁiq 6R)r1-6 Hluoyeplpyomt-ef praphobaiderlepyridieerdbal dehyde

(0.0749) i \ roetha s tre

(S)-pyr r%}l{]d'iyh ]398 rgnldz ﬁiﬂ%%ﬁ?‘é@%%ﬁ“&%ﬁ’i%%ﬁhﬁ?‘g@?%\‘}%s? ARGy for 4
hours. Sﬁ)éialmy%dﬂoaaﬁ pégmo rafetile @denfolnd 4ag prepasd agdedmanddifiExamaktlioon

m xture stirred for 20 hours. The reaction mxture was diluted with

di chl or onsehEes-(rellneedyuifing- %wIWaDéd(%aweﬂsedel B Srhexaddoal-Bénat e

sol uti on, and br|n tS v | phat e
ot concRErstabP It MepRhARRL S eAbO RIS 8y Bkl NS er BOGSHTARY, P

pr epar at in‘()q)HoﬁMe (GB Bg)nbg'c‘v% thiPt;ﬂPc eérﬁpcbum@ (W0t49g)a HNMRr(QO@MHm e}mwp |8| e and
wat er contalnln (7 voluma gé e@tg title
barmoundiaa (@ WH B Ta M a g Disgs! @Hm»R?(léda obread iy b4l ddoy. 3
H, 824 (s, 1 H, 7.81 (dd, 1 H), 7439 .32 (m 3 H, 7.16 (t, 2 H, 6.63
(d, 1 H, 6.28 (d, 1 H, 4.40 (s, 1 H, 430(d 1 H, 3.90 (d, 1 H, 3.81
(t, 4 H, 3.67 (t, 4 H, 3.36-3.23 (m 2 H), 3.13-3.01 (m 3 H, 2.78-2.63
(rn 2 H, 2.54 (d, 1 H, 2.44-2.25 (m 3 H, 2.24-2.13 (m 2 H), 1.90 (dt,



Exanpl e 63.

(R -1-1(S)-144- Fl uor ophenyl) - 6- 16- nor phol i n-4-yl - pyri di ne- 3-sul f onyl) -

1, 4,5, 6, Wé-2hexxampdr o- 1, 2, 6-tri aza- cycl opent al bl napht halPemarsd@-1phomes hyl | - py
rrolidin-3- ol WO 2012/ 027702PCT/ US2011/ 04 408 [[0276] The t'%? é:qrrpound
wns. prephsba by eldodDofPr @hdraki b0 07948 AgD; RO Ca). 33F(

fl uoropflﬁﬁfz%‘@yc?ggg?p;%% Q%&Mbia?gslz%m%ﬁyljmwb (hy 4}5 6, 7, 8- hexahydr

0-1,2,6 eneé-4a- dar bal dehyde "and

R I L h F R .
R Y Armplait. GR)-104 FluoropLer?vdn 6.(6-morpholin v pyridine 3 ifohyie 3 2
(R -1-( M Ene- 9402/ Hok PO iR 24-

yl - pyri y raza-cycl opent al bl n
aphthalehnwﬂhﬂamnﬁkﬂnmemkr N [0277] The title conpound was prepared by the
met hod of Preparation 20a using (R)-6-(6-
chl oropyri di ne- 3-sul fonyl)-1-(4-fl uorophenyl) - 4a- ( 2- met hoxyet hoxynet hyl ) - 4,
4a,5, 6, 7, 8- hexahydro-1,2,6-tridfiacyclopenta[b]naphthalene and

d .

H)

nor phol i ne. NMR (400 MHz, CHC13- 8 8.54 (d, 1 H, 7.80 (dd, 1 H),
7.41-7.39 (m 3 H, 7.15 (t, 2 H,16.62 (d, 1 H, 6.27 (d, 1 H, 4.17-4.15
(m 1H, 3.81 (t, 5H, 3.60-3. 5P~ @ ), 3.38 (s, 3 H, 3.25 (d, 1 H,
43¢ 8 m 2 H, 2.21 (s, 1 H, 2.10
(d, 1 H, 1.26 (t, 1 H. Examﬁlé AJucocorlicai d Receptor Bindi ng Assay
[0278] The following is a desc on“of anMas 'Q\ior determ ning the

i nhi bition of dexanethasone BFxndi ng of the Huma conbi nant 4 ucocorticoid
Receptor: [0279] Binding pragogol: Conpounds were tested in a binding

di spl acenent assay usi ng hunmgn reconbi nant gl ucocorticoid receptor with

3H dexanet hasone as the |igand. The source of the receptor was reconbinant
bacul ovirus-infected insect cells. This CRwas a full-|length steroid

hor mone 10863pt &he tiflk wwpqwdty@asag@wﬁda%@e\m@cﬂlipdrféfé%@%ﬁ&@ ‘%ﬁdﬂ%r@ 1-(4-
endogeno 0 hg_ [ 6- wel |
ponproﬁ@ ene lm&ﬁg &BﬁﬁBLn gﬁlsé ﬁ%%&q&@?gﬁ?gpﬁg%gdkp%%gfﬁﬁzﬁ

sol uti OncycPop‘éﬂMbahh;dﬁm%mt%thy( élﬂen&mmd ZFBndB4BImino gihamebnlc@Mof t est

conpounds, test oun ehicle (for tatal binding) or excess
MPOUNAS eSS by, GOROMRE YR Hos 1415 4L ahaks. 9)

3.14 (d, 1 H, 2.76-2.63 (m

Example 57. (R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-

1.4,5.6,7.8-hexahydro-1,2,6-triaza-cyclopenta[blnaphthalene-4a-carboxylic acid 5-

methvlisoxazol-3-ylmethyvl ester

=

~Fra
- -

[0263] The title compound was prepared by the method of Preparation 54b using (R)-1-(4-
fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[b]naphthalene-4a-carboxylic acid and 3-chloromethyl-5-methyl isoxazole.

LCMS (Method F): 635 (M+H)", Retention time 4.90 minutes.
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WD 2012/ 027702PCT/ US2011/ 049408 dexanet hasone (20p, M to determ ne
non-specific binding) in an appropriate volune of assay buffer. [0281] For
t he Pri mawg 28oveen? test compounds were tested at | p, M ipaTdispéiiioadses These
corrpounds were d| I uted from 10rr1\/| stock |n 100% DVSO,  After dilution to
100p1 M L'\,.L‘ ! 58 _:_ AUOTORREC I_ et O HB H “IHB '; .49 AR) n‘pound and
2% %0119%872&-}1@?2{}1 ] hé"f&@ tested at
6 conce Tepena % i nhi bition
bi ndi ng ctyblabrmmetltvabs“ted in the Pri mary Scr een) Test corrpounds wer e
diluted from 10mM stock in 100% DMSO. The tested solutions were prepared at
2x final assay concentration in 2% DMSO' assay buffer. [0283] All reagents
and the assay plate were kept o&ii during the addition of reagents. The

reagents were added to wells of bot t oned pol ypropyl ene plate in the

foll owi ng order: 500 of | OnM 3H-de sgne solution, 100111 of

TB/ NSB/ conpound sol ution and 50pl of  2n gBR soI ution. After t he additions,
the incubation m xture was m I i n&ub for 2.5hrs at 4C. [0284]
After 2.5hrs incubation, unboun wer ved with dextran coated

was added to all wells and m (total volune 225111). The pl ate was
centrifuged at 4000rpm for nutes at 4C. 750 of the supernatants
(i.e.1/3 of total volume) was/carefully pipetted into an optiplate. 200pl
of scintillation cocktail were added (M croscint-40, Packard Bi oscience.

B.V.). T, I tf ted
on TopodtAtH [ 5atHE bR Feckp HAREIR e eARRI Pk I SRegRE 10Ut ©
cal cul atfaghraghe¥yli)iyd, DRtheQuhylddd1 Q]@trdexayﬂbﬂsma[b]mabhthaidn@m6deuctartenkyho

si gnoi dal _curves (fixed to 100 and to Oﬁé Cso v @@é}l tr |on
of corrpcﬂﬂfh6'tf‘f’fétbmd Sty clontgnytmet él A géﬁ “é’fomqt Q'F@g%}ly
convert € cqﬂlér?delgo {eltfie hﬁ@bﬁh{vdtﬂl@ G?WRW%OO Wi‘@}q@l‘? gﬁg@@lﬂ&ﬁuﬁﬂf)f 8@9”3“ on

Test results ar present n Tab ounds w't K, valuée |l ess than
0.5 nM ad, HeR;j @Jﬁat(é,dlm)thﬂvi?'bo (nnrﬁﬁdw),mﬂ%WZH),a&@ (¢al Up HéP ke Hs and

1.0 nM nat M are
desi gna%gg%e%ﬁl{gla%f\é\%ﬁ &RQB % fggglﬂy%’f ?3.36%{% ’aggfggrro]%p(ﬁldgphate
buf fer pih 79.62 @&pgq%)plgm gM 81T, 10mM sodi um nol ybdate 100pM EDTA and

0. 1% BSA. "Exanpl e unctional assay using SW353/ MVITV—5 cells [0287]
SWL353/ 5

endogencts
( pNANheOhwﬁ)/drdL\QzMi’sz?cWBBE’ﬁ}H Nﬁaﬁﬁ&{awm&ﬁbcmﬂicmid cﬁﬂémtivhmthﬂr ase

| ocat ed behind a glucocorticoid-responsive elenent (GRE) derived froma
viral preelter (long termnal repeat of nouse mammary tunor virus). A
stable cell |ine SW353/ MMTV-5 was sel ected with geneticin, which was
required to maintain this plasmd, This cell line was thus sensitive to

gl ucocorti coi ds (dexanet hasone) ading to expression of |uciferase
(EC50dex | OnM. Thi s dexanet hasone-li nduced response was gradually | ost over
time, and a new culture froman ear{u¢t Op&ssage was started (froma
cryostored aliquot) every threeam[ In order to test for a

GR- ant agoni st, SWL353/ MMI'V- 5 ce'T,\l in with several dilutions of
t he conpounds in the presence oi 5xEC50d" (50nM, and the inhibition of

charcoal (DCC) as foll ows: 251i of DCC sol U{\]I on ¢10% DCC i n assay buffer)

i nduced | uciferase expression 3 measured using a |lum nescence in a
Topcounter (LucLite kit fromPerkin Elner). For each assay, a dose-response
curve for dexanet hasone was priepared in order to determ ne the EC 5 od"
required for calcul ati nggt he K, fromthe | C501s of each tested conpound.

Test res[0268] arPeemregien él- (R)-G461Chlaropyriding-3sulenyd i dihesopfrenyhe
| ti |
dg\s{iegnlag g’é ﬁ?ﬁtj}?ﬂ‘ﬁhy mnlpi a'%n ﬁ‘%&“ﬁﬁf‘ﬂmé‘??‘ \%/'eé%n IE%%&? &%a{r?ﬁ/l are

desi gnat edem THe tithes corifbuei@ m@ pmﬂare&uyhhaméﬂho\daif@ee;grmnac using{RB0-(AM ar e
designated with +. . .
fluorophenyl)- 1,4,7,8-tetrahydro-1,2,6 -triaza-cyclopenta[bjnaphthalene-4a,6-dicarboxylic
acid 6-tert-butylester 4a-methyl ester. LCMS (Method G): 503.1 (M+H)", Retention time

3.65 minutes.
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[0289] SWL353/ MMIV-5 cells were distributed in 96-well plates and incubated
in medium (w thout geneticin) for 24hrs (in the absence of CO2). Dilutions
of the cowpaorede7ion medi um + 50nM dexanet hasone wer e adaeu/tsea 1aopl at es
further incubated for another 24hrs after which the |uciferase expression

i s neasUfad] [Dzparatian b dR)1HE-FlapraphienyDionidemethoxy RYEdieersyiadl-ped in

sone det.aj of, 1 LI r.at i _py : Of 51y of
under st &h‘iﬁ#’ﬁ g?s'ﬁg%ahéf’ r%'l% izll’j(?'hil nzat"%}ehog’gg taanﬁmgglpaﬁlg{:ei %Ee&}?ﬁgflugéecrl {[}‘ g?e?lh}](;:lhanges
and nodiekiegalAl RM@ioRRY (RB6AbabloreBdidmet hisul fdryd)- 5¢bfleoophdryd)- apdendéd cl ai ns.
I n addition, each reference praovided herein i

| s d by ref i
15 ent ihegelydro | Difuirsatne) Asreginl b BePRra Bi - FEpRPL e L Ba Y [t (e ny
| ncor por al &g, él ({a rﬂ;zgvgyﬁ@atGMB%eﬂlé@Qﬁitﬂoh% (@.?%%)t SndPELNERNs kNS fht ant

appl i cation an rence provi herer n, I nstant application shall
doni nat eoursWHAE rédstich AliMER WS dilutéd wihpetardextavied gvitthehflacetateathe  wher ei n
Li is selected fromthe tgsr oup consi sti nlg 0- 00,6 gl kyl ene,

f d,,-C(0
Cl..6 al%ybee ogcaxtragtsiaied oyl Jog i g fe‘?@ arfdstgggqsmgén%epgﬁgegﬁg Yr oup
consi stig c%f&?%@l&@gﬁ vidL 2Byidtetphm (@.@?@).@M@' (Métho@)a%ﬁbﬁt(ﬂw kyl, C3_8

cycl oal kyl', eterocycl oal kyl, aryl,” heteroaryl, - a, NR) c- id,

K and - RaytikhaiRha3.7Whengen t he cycl oal kyl, heterocycl oal kyl, aryl and

het eroaryl groups are optionally substituted with hydrogen, Cl1_6 al kyl,
hydr oxy 1896h71Clpfepakkfenys9E€aRY-1 '4aF1iu§rd§mia B@?&%&Mm‘i?'p@ﬁdﬁde-&rsﬁmmhp gr oup
consi sti[n c!f hydr ogen, Cli.g 3ky| , Cl. g hal oal kyl , Cl 6 heteroal kyl,
C3_8 cycl,$ai6k%8-hehyslapy2Eirigza: gydlenanka{b]naphthalpps-da-saskoxglis pgid, The

G _6al ky, 8 het erocycl oal kyl ryl Kyl : L erp C1_6
2l Ryl et BrsaryEhELaR ptR &Y ahe rifgd o bGP AL Mipg OOLPLERUMopRARIF S
gr O:Jp ?:ﬁmfd-ﬁiégh@gg@grimyx%mﬁronylﬁ:%fs,aj7k&z1|1exaﬁgt%r6h1bmseﬁw Ikyl , C3.8

cycl oa .. t , a , :

Y gglciopenta[b]nap%th%ge%gxl%-c%?boxgllic aggl )r/nethyallgster. eﬁ&(/l%a({\/){ethod G): 485.2

(M+H)", Retention time 3.26 minutes.

[0268] Preparation 59d. (R)-1-(4-Fluorophenyl)-6-(6-methoxy pyridine-3-sulfonyl)-
1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid
cyclobutylmethyl ester. The title compound was prepared by the method of Preparation 54b
using (R)-1-(4-fluorophenyl)-6-(6-methoxy pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-4a-carboxylic acid and cyclobutylmethyl bromide. '"H NMR
(400 MHZz, CHCl;-d): § 8.59 (d, 1 H), 7.89 (dd, 1 H), 7.45-7.37 (m, 3 H), 7.16 (t, 2 H),
6.84 (d, 1 H), 6.42 (d, 1 H), 4.40 (dd, 1 H), 4.06 (dd, 2 H), 4.01 (s,3 H), 3.89-3.81 (m, 1
H), 3.28 (d, 1 H), 2.88-2.81 (m, 1 H), 2.58-2.51 (m, 4 H), 2.03-1.92 (m, 2 H), 1.79-1.70
(m, 4 H).
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alternatively, Ric and Rid are conbined to forma C3_8 heterocycl oal kyl
having from1l to 3 heteroatons each independently selected fromthe group

consi sti ngoaszMmzand S, and opti onal |y substituted w POTAUS2@1B84Y0OUPS
each in

al kyl , HyAEYRe UARIE, o

to 6 ri %mMQ,MSs, ,eﬁ,% Emm&d-i),z%t Hﬁzﬁrgggto%@ﬁtamﬁathﬁmnﬁe&trbuxﬂel ect ed

fromthé group consisting o erern at least one heteroatomis
; agid R BX S-yinwdpdeskent | y sel ected fromthe group consisting

of hydrogen, Cl 6 aIkyI C2- 6 aIkenyI C2_6 al kynyl, Ci1-6 hal oal kyl, Cl1-6

het eroal kyl, C3..8 cycloalkyl C3..8 heterocycloalkyl, aryl and heteroaryl;
WO 2012/027702PCT/U82011/0494d§§§ilis sel ected fromthe group consisting of

hydrogen, hal ogen, Cl1_6 al kyl,c C2..6 alkenyl, C2..6 al kynyl, Cl_6

hal oal kyl , Cl1_6 al koxy, C _6 haloal koxy, Cl1_6 heteroal kyl, C3_8 cycl oal kyl,
C3-8 heterocycl oal kyl, aryl and he?
with R3 or R4 to forma C3.8 hejre

®aryd; alternatively R2 is conbined
dycl\e having from1 to 3
het er oat oms each i ndependent| yN te fro thg group consisting of N, O

and S, and optionally substituted wt groups, wherein each R2a
i s independently selected fr he group consis ng of hydrogen, Cl..6

al kyl, hal ogen, Cl1_6 hal oal ky hydr oxy, C16 alkoxy, Cl..6 hal oal koxy,
nitro, cyano, C3-8 cycloal kyly C3_8 heterocycl oal kyl, aryl and heteroaryl;
subscript nis 0 or 1; each R5a is independently selected fromthe group

consi st i[0geuf hwibeﬁgmh 6mal(®gan(4-FNR&qﬁR5§B 6- [@(Rzﬁbmﬁ&aﬁﬁavmidnm;yl)m 6

al kyl, C2_6_al kenyl, C2 6_alkynyl hal gal kyl het Iky C3 . 8

cycl oal uwndﬂesi*’ sszneyléTlawéﬂe%hm’hyd5<r-§/12 S iponclansARJpIapR

R5a2 and.,Fhad IR 8id MEARTRAEN! Tie $H &Sl MR GGANIUR ﬁened%tflmgm f

hydr ogen, d%%é glk I, ﬁ%? 6 heté?oa | kyl ﬁﬂ%B 8@2)%ﬁ%a}§3 ¢ 96

het er ocy2) walg(R)-6- @thloroaylddlheﬁesrulfan)yll) 1-(4-fluorophenyl)-1,4,5, 6,7,8- hexahydro-
1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid methyl ester and (R)-3-
fluoropyrrolidine hydrochloride. LCMS (Method G): 556.2 (M+H)", Retention time 3.4

minutes.

[0270] Preparation 60b. (R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-
pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b|naphthalene-4a-
carboxylic acid. The title compound was prepared by the method of Preparation 48a using
(R)-1-(4-fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl}-1,4,5,6,7,8-
hexahydro-l,2,6-triaza—cyclopenta[b]naphthalene—4a—carboxylic acid methyl ester. LCMS
(Method F): 542 (M+H)", Retention time 3.4 minutes.

[0271] Preparatien 60c. (R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-
pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b|naphthalene-4a-
carboxylic acid 5-methylisoxazol-3-ylmethyl ester. The title compound was prepared by
the method of Preparation 54b using (R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-
yl)-pyridine-3-sulfonyl}-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-
carboxylic acid and 3-chloromethyl-5-methyl isoxazole. ‘H NMR (400 MHz, CHCl;-d): 6
8.53(d, 1 H), 7.74 (dd, 1 H), 7.38-7.32 (m, 3 H), 7.15 (t, 2 H), 6.49-6.40 (m, 2 H), 5.94 (d,
1H), 546 (s, 1 H), 533 (s, 1 H), 5.17 (s,2 H), 4.39(dd, 1 H), 3.91-3.58 (m, 3 H), 3.31 (d,
1 H), 2.96-2.88 (m, 1H), 2.59 (d, 1 H), 2.50-2.35 (d, 7 H), 2.30-2.10 (m, 2 H).
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wherein when R4 is hydrogen, subcript nis 1, and salts and isoners thereof
2. The conmpound of claim 1, having the fornul a: R5a wherein each of R2
and R3 i swondepenment |y sel ected fromthe group con5|stmﬂgnnmaMMa%d8C1 6
al kyl ; alterqatlvely, R% S conblned mnth 53 to form a C3 8 e

consi st |am;1 ahvthagelmbuﬁlmetwl kstey VO 2012/ 027702PCT/ US2011/ 049408

hal ogen, Cl-6 hal oal kyl, hydroxy, Cl-6 al koxy, Cl-6 hal oal koxy, nitro,
cyano, C3_8 cycloal kyl, C3-8 heterocycloal kyl, aryl and heteroaryl; and Rsa
i s hal ogen. 3. onpound of any of clainms 1-2, wherein LI is

selected fromthe group consis g of-C(0)O, -C(0)0-C _6 al kyl ene, and
C _6 al kyl ene;
O/OOO

4 N/S =
N ]
! 0
F

F

[0272] Preparation 61a. (R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-
pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-
carbonyl chloride. The title compound was prepared by the method of Preparation 48b
using (R)-1-(4-fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-
1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid.

[0273] Preparation 61b. (R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-
pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[bjnaphthalene-4a-
carboxylic acid-3-(tetrahydro-pyran-2yloxy)-cyclobutylmethyl ester. The title compound
was prepared by the method of Preparation 48b using (R)-1-(4-fluorophenyl)-6-[6-((R)-3-
fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[b]naphthalene-4a-carbonyl chloride and [3-(tetrahydro-pyran-2-yloxy)-
cyclobutyl]-methanol. LCMS (Method G): 626.6 (M+H)", Retention time 4.10 minutes.

[0274] Preparation 61c. (R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-
pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b|naphthalene-4a-
carboxylic acid 3-hydroxy cyclobutylmethyl ester. The title compound was prepared by
the method of Preparation 53g using (R)-1-(4-fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-
yl)-pyridine-3-sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-
carboxylic acid-3-(tetrahydro-pyran-2yloxy)-cyclobutylmethyl ester. '"H NMR (400 MHz,
CHCl;-d): & 8.53(d, 1 H), 7.75 (dd, 1 H), 7.51-7.40 (m, 3 H), 7.16 (td, 2 H), 6.41 (d, 2 H),
5.40 (d, 1 H), 4.39-4.22 (m, 2 H), 4.12-3.97 (m, 2 H), 3.9-3.80 (m, 2 H), 3.73 (d, 1 H),
3.65-3.58 (m, 2 H), 3.29 (dd, 1 H), 2.93-2.82 (m, 1 H), 2.60 (dd, 1 H), 2.48 (d, 2 H), 2.48-
2.37 (m, 3 H), 2.17-2.04 (m, 3 H), 1.84-1.70 (m, 2 H).
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Rl is selected fromthe group consisting of Cl1_6 al kyl, C3_8 cycl oal kyl,
C3_8 heterocycl oal kyl, heteroaryl, and -OR ', wherein the cycl oal kyl,
het er ocycwoabieyli27and het eroaryl groups are optional |y sebFttistert®d4es t h
hydrogen, G _6 aI k |, g dr ox and Cl 6 al koxy, and each Rla S

C _6 al kyl aryI het eroaryl and Cl 6 al kyI het eroaryl 4. The
compound of any of clains 1-3, wherein the group L'-R is selected fromthe
group consisting of -CH2RI, -CH2ORla, -C(0)OR and -C(0)0-CH2-RI.

5. The compound of any of clai@s 1-4, wherein the group L'-R is selected
fromthe group consisting of nmethoxynethyl, et hoxynet hyl , i sopropoxynet hyl,

(fluoronet hoxy)methyl, (difluo hoxyy mgt hyl, (trifluoromethoxy)nethyl,

(cycl opropyl met hoxy) net hyl , (cyc tyl met h y) nmet hyl ,

(2- met hoxyet hoxy) met hyl , (2- hydr t hgxy) rétl yl,

(oxazol - 2-yl met hoxy) net hyl , (ig yl t hyl ,
((5-met hyl i soxazol - 3-yl ) met hoxy) net hyl ,

((3-net hyl oxet an- 3-yl ) net ho thyl, (oxetan-3- (r)ret hoxy) nmet hyl ,

N, N- di et hyl am nomet hyl , N- (R-hydr oxyet hyl ) - N- net hyl- am nonet hy1,
azetidin-I-ylnmethyl, pyrrolidin-1-ylnethyl,
(3-hydroxy-pyrrolidin-1-yl)nethyl, methyl carboxylate, ethyl carboxylate,
I sopr opyjg>6r b &0 r P QRIERBNohE R REX Y RrBhol §YFh LS dthe SATLITBNY At €,
cycl opro %/?ﬂrst ﬁ%l@{gr t())ogﬂca'?e cy (I:)I g@{j{l )tnet ﬁﬁ}fo caﬂ))’ogﬁ}i ate, e

( 3- hydr ok¥6y&T, &Jdnﬂkqhy)irtel Byt trmaa-bmwealtaéb]n@ﬁﬂhdtirlrnj‘ﬂa)%bdde@dy I(§-R&4giymn dry

Car Doy Georckiiphe B BTNV L6RaIor oy oy B DACPLPR A Bebvdered

The conpouReuaf sigf¥ (0fi48) B Mhodrsd SoWﬁﬁf@ia@etbbe)o%l@fuﬁdé-((} (b'ilsg) svas all@dtad from
t he group consisting of nethoxynethyl, ethoxynethyl, WO

2012/ 027thO zmmmmm/ Virgd g A0chctury oF asasivpympridyias diluted with

B

((5-net hMﬁﬂeS OXRZALandc W i)aeetwax Yisebitisodium sulphate and concentrated under reduced

N ( 2- hydr oxyet hyl ) - N-net hyl - am nonet hyl , (3-hydroxy- %I i.di n-

-yl ) met h§eSSUREt re@é\ﬂ‘%ﬂﬂﬁ/]"&tf@?d tétﬂ??ﬂ’”%%‘@dﬁ%‘ifﬁ%?@“% Bime W&Plﬁoxyl at e,
cycl obut r dy, I t tvd
o boxyl gﬁ iR (oggﬁé{éfmrgg 8‘%%@5 tegpgﬁhn?gf]dq//cfgg@g%wa@ 90 GYFhphittinkeid

(3- net hyﬂhex&lé&nn@emh@ aext Wiite sm]dt(()mﬁg)t eH MMW@IOOMHZWHCbai)béxM‘h&?el H),
car boxy! e (v 119, 8V P8l B 85 Ho 10 it 10k i 102 628l B
ring J ig48¢ qqtqed; j,g@mlt}be 30OP 1 EONSIA L, MOHRT3.8Y (1 218, 3136-32F Ahe2 H),

pyrazol e, thi'azo i sot hi’azol e, oxazoi e, isoXxazol e, pyridine, razi ne,
pyri mi di d3anl (mlyr3| a3 A&2.63 (m, 2 H), 2.54 (dg] H)ha- %Zrﬁﬁ)(md3 &b, 8%% 3enad ns
1-7, Wheg?' b ill s selected fromthe group consisting of pyrrole,

i m dazoI 33(7) ) pyridi ne, pyrazine, pyrimdine and pyridazine.

9. The corrpound of any of clainms 1-8, wherein r|ng J is selected fromthe
group coBbxampleyep. dfR 1 {4-Fluenopheny)-6J0 rmornhiohin-4:plp yxiding-3-sulfonyl)-

1.4.5.6.7.8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-ylmethyl]-pyrrolidin-3-

ol
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10. The compound of any of clains 1-9, wherein ring J is selected fromthe
group consisting of pyrid-2-yl, pyrid-3-yl and pyrid-4-yl. 11
The conpowoadordo2areg of clains 1-10, havi ng t he forrrul a: PR1I/USR011049408 \ \ SI

NR2R3 N . 2. Th f | i

R 1o cdET6he T itk emnoynd S i peseisiies Beder earrrraias sagsredkr e 5 "
het t I t _N d
0 e R D B R 1 5

|ndepended@bynabIewhé@khtéﬂ«mﬂﬁkbhﬁkﬁmddﬁ§mSUDh@nd%OkﬂiﬁwéKk@ﬂwdﬁﬁl8§bn

Cl..6 h r,0X al koxy and Cl1_6 hal oal koxy. WO
2012/Ozigggikﬂé%ﬁg%Tlfﬁ%éﬁ niaes. 13. The conpound of any of clains

1-12, wherein R2 |s conmbined with RS to forn1a C3 8 heterocycloalkyl
famgjpie b Fdworor phanyh)-496-(2ame ok athyl)-4: (A2 0rhom-4-

pi per azitfre ot phe sva: '

qU|nucI|d|ne 1, 4- dlazablcyclo[z 2. 2]octane and

2- oxa- 5-azabi cycl o[ 2. 2. 1] hept ari#¥le each optionally substituted with 1 R2a
group selected fromthe group cﬁgsisting of hal ogen and hydr oxy.

14. The conpound of any of clai 1-13, wherein R2 is conbined with R3 to
forma C3..8 heterocycl oal kyl sep~ tedOtpon1the group consi sting of

azetidin-l-y!, pyrrolidin-|-y

pe hpﬁ-- ~y!, norpholin-1-yl and
2- oxa- 5- azabi cycl o[ 2. 2. 1] hept'an V\,he the azetidin-I-yl,
pyrrolidin-1-yl, and piperidit af e eany nal | y substltuted wth 1

R2a group selected fromthe oup consi sting of F @nd hydroxy.

15. The conmpound of any of ms 1-14, wherein is combined with R3 to
forma C3.8 heterocycl oal kyl’sel ect ed from the group consisting of
azetidin-1-yl, 3 -fluoro-azetidin-I-yl, 3 -hydroxy-azetidin-I-yl,
pyrrolidin-I-yl, 3 -hydroxy-pyrrolidin-l-yl, 3 -fluoro-pyrrolidin-I|-yl,
nor phol i [8277]y| Tentitleconopeamns vems piépeyes! Byothp et diqf Freprativnz20p jusing (R)-6-(6-

16. The c%?on‘gp}%] ne 5~51a11r%gny?§-l-?Jl-?fug}sop}lér}y%-42%51%%h%x565t%0>i<)§mel;thyl)-4,4a,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene and morpholine. 'H NMR (400 MHz,
CHCls-d): & 8.54(d, 1 H), 7.80 (dd, 1 H), 7.41-7.39 (m, 3 H), 7.15 (t,2 H), 6.62 (d, 1 H),
6.27 (d, 1 H), 4.17-4.15 (m, 1 H), 3.81 (t, 5 H), 3.60-3.57 (m, 8 H), 3.38 (s, 3 H), 3.25(d,
1 H), 3.14 (d, 1 H), 2.76-2.63 (m, 1 H), 2.43-2.33 (m, 2 H), 2.21 (s, 1 H), 2.10(d, 1 H),
1.26 (t, 1 H).

Example 65. Glucocorticoid Receptor Binding Assay

[0278] The following is a description of an assay for determining the inhibition of

dexamethasone binding of the Human Recombinant Glucocorticoid Receptor:

[0279] Binding protocol: Compounds were tested in a binding displacement assay using
human recombinant glucocorticoid receptor with H-dexamethasone as the ligand. The
source of the receptor was recombinant baculovirus-infected insect cells. This GR was a full-
length steroid hormone receptor likely to be associated with heat-shock and other endogenous

proteins.

[0280] The assay was carried out in v-bottomed 96-well polypropylene plates in a final
volume of 200pl containing 0.5nM GR solution, 2.5nM 3H-dexamethasone (Amersham TRK

645) in presence of test compounds, test compound vehicle (for total binding) or excess
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17. The compound of any of clains 1-16, having the fornula selected from
the group consisting of: ,sNRRRE N Rl L1 R NR2R3 and WO
2012/ 027 \92RCID/1232011/ 049408 18. The conpound of any of ekcaiusgo11/049%08 havi ng
the follow ng formul a:

dexamethasone (20uM, to determine non-specific binding) in an appropriate volume of assay

buffer.

[0281] For the Primary Screen, test compounds were tested at 1uM in duplicate. These
compounds were diluted from 10mM stock in 100% DMSO. After dilution to 100pM, Sul
were added to 245ul assay buffer to obtained 2uM compound and 2% DMSO.

[0282] For the ICsy determinations, test compounds were tested at 6 concentrations in
duplicate (concentration range depends on % inhibition binding that was obtained in the
Primary Screen). Test compounds were diluted from 10mM stock in 100% DMSO. The

tested solutions were prepared at 2x final assay concentration in 2% DMSO/assay buffer.

[0283] All reagents and the assay plate were kept on ice during the addition of reagents.
The reagents were added to wells of a v-bottomed polypropylene plate in the following order:
50ul of 10nM 3H-dexamethasone solution, 1001 of TB/NSB/compound solution and 50ul of
2nM GR solution. After the additions, the incubation mixture was mixed and incubated for

2.5hrs at 4°C.

[0284] After 2.5hrs incubation, unbound counts were removed with dextran coated
charcoal (DCC) as follows: 25ul of DCC solution (10% DCC in assay buffer) was added to
all wells and mixed (total volume 225ul). The plate was centrifuged at 4000rpm for 10
minutes at 4°C. 75l of the supernatants (i.e.1/3 of total volume) was carefully pipetted into
an optiplate. 200ul of scintillation cocktail were added (Microscint-40, Packard Bioscience.

B.V.). The plate was vigorously shaken for approx. 10 minutes and counted on Topcount.

[0285] For the ICso determinations, the results were calculated as % inhibition [*H]-
dexamethasone bound and fitted to sigmoidal curves (fixed to 100 and 0) to obtain ICs
values (concentration of compound that displaces 50% of the bound counts). The ICsq values
were converted to K; (the inhibition constant) using the Cheng-Prusoff equation. Test results
are presented in Tablel. Compounds with a K; value less than 0.5 nM are designated with
+++; compounds with a K; value between .5 and 1.0 nM are designated with ++; compounds

with a K; greater than 1.0 nM are designated with +.

[0286] Reagents: Assay buffer: 10mM potassium phosphate buffer pH 7.6 containing SmM
DTT, 10mM sodium molybdate, 100uM EDTA and 0.1% BSA.

Example 66. GR functional assay using SW1353/MMTV-5 cells

[0287] SW1353/MMTV-5 is an adherent human chondrosarcoma cell line that contains

endogenous glucocorticoid receptors. It was transfected with a plasmid (pMAM~neo-Luc)
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19. The conpound of any of clains 1-18, having the fornul a: R5a 20. The

compound of any of clains 1-18, having the formula: 21. The conpound of any

of c} ai msw0,208/@070and 12- 16, having the formula: WD  PCT/US2011/049408

2012/ 027702PCT/ US2011/ 049408 22. The conmpound of any of ¢l ai - 10,

12- 16 afdcaing ﬁréﬁy,lfg:y‘pme {esated|bghind a glucocorticoid-rggpongiye e@mg&}#}ﬁergﬁg of

cl ai s - - . | | | 24
, : 1 -

The cong%)lﬁ%%g? : %rﬁ?%%lr (l(%:fx%?e?nlgn%g ok %&ﬁ@%gﬁﬁ%&ﬁ%@ﬂg\ﬁﬁ% ‘35’??3 i esqteinng of :

(R) - 4a- BnbSXy ESBAVIMTIV (54vdsl salec e vathydenetein] Whick Aaspaquired inmpadniada this

plasmid. This cell line was thus sensitive to glucocorticoids (dexamethasone) leading to

expression of luciferase (ECs0®* 10nM). This dexamethasone-induced response was
gradually lost over time, and a new culture from an earlier passage was started (from a cryo-

stored aliquot) every three months.

[0288] In order to test for a GR-antagonist, SW1353/MMTV-5 cells were incubated with
several dilutions of the compounds in the presence of 5XECs™™* (50nM), and the inhibition of
induced luciferase expression was measured using a luminescence in a Topcounter (LucLite
kit from Perkin Elmer). For each assay, a dose-response curve for dexamethasone was
prepared in order to determine the ECso required for calculating the K; from the ICs¢'s of
each tested compound. Test results are presented in Table 1 for selected compounds of the
Invention. GR Functional compounds with a K; value less than 10 nM are designated with
+++, compounds with a K; value between 10 nM and 50 nM are designated with ++; and

compounds with a K; value greater than 50 nM are designated with +.

[0289] SW1353/MMTV-5 cells were distributed in 96-well plates and incubated in medium
(without geneticin) for 24hrs (in the absence of CO,). Dilutions of the compounds in medium
+ 50nM dexamethasone were added and the plates further incubated for another 24hrs after

which the luciferase expression is measured.

[0290] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, one of skill in the art will
appreciate that certain changes and modifications may be practiced within the scope of the
appended claims. In addition, each reference provided herein is incorporated by reference in
its entirety to the same extent as if each reference was individually incorporated by reference.
Where a conflict exists between the instant application and a reference provided herein, the

instant application shall dominate.
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pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1, 2,6-triazacycl opent a[ b] napht hal ene

’(R) - 1- (4-wburorxphmayl) - 6- ( 6- nor phol i n-4-yl pyri di ne- 3- sulPCEg1)11049%0%, 6, 7, 8-
hexahydro-1,2,6-tri azaclycl opent a[ b] napht hal ene- 4a- car boxylic acid mnet hyl
ester, WHATISCLAIMED IS:

[(R)-1-(4-Fl ucﬁr gphenyl) -6-[[6-(4-norpholinyl)-3-pyridinyl]sulfonyll-1,4,7,8
- tetrahydro- 1, 2,(%- LAZAGUEG S8R @;@{BF] napht hal en- 4a-yl ] net hanol ,

(R) - 4a- Et hoxynet hy1- 1- -C(%Ijlhhor op er?%l?- 6- 3?— pyridinyl]sulfonyl]-1,4,7,8-te
trahydro- 1,2,6-triazacycl opental b] napht hal ene,

(R) - 4a- Et hoxynet hy1- 1- (4-f | uor (ﬁ)h_enylﬂr,@_- [[ 2H pyri do[ 3. 2-b] - 1, 4- oxazi n- 7-

yl]sul fonyl]-1,4,7,8-tet rah/ 0 N cycl gpent a[ b] napht hal ene, (R)-4
a- Et hoxynet hyl -1 -(4-fl uoKop )- G- [ NREYYr ol i di ny1) - 3- pyri di nyl ]
sul fonyl] - 1,4,7,8-teNrahydre-1, 2, 624 ri azac?cl opent a[ b] napht hal ene,

(R) - 1- (4- Fl uor ophenyl) - 4a- ngt hoxynet hy1- 6-R[ [ 6-(1-pyrrolidinyl)-3-
pyridinyl]sulfonyl]-1,4,7,8-tgtrahydro-1, 2,6-triazacycl opent a[ b] napht hal ene

, XN

(R -6-[[6-(1-Azetidinyl)-3- p%ngq; nyl ] sul f ony1] - 4a- et hoxynet hyl- 1- (4-fl uorop
henyl) - 1,4,7,8-tet rahydro-{l, 2, 6-triazacycl og@nt a[ b] napht hal ene,

(R) - 4a- Et hoxynmet hyl-1 - (4-fl uorophenyl) - 6-

[ [ 6- met hyhe3® P no- 3- pyri di nyl ] sul fonyl ] -

1,4,7, 8 tetr abydtgs delifmliht ARG XEhIRRRIALILARPILIOFD ZNE ally]
(R -6[[ 6-D net Hy%aﬁ‘l&%o-%r—nptyr ?di yl ] sul fony1l] - 4’a-@:(at o-g/&%e?t ﬁ/yeln-e’l- (4-fl uorophe
nyl)- 1, 4,7, 8-t et rGhyakyder, éhd@-tolictzealydbmpent a[ b] napht hal ene, WO

2012 021 T02b T LSO B ) A5 BRIEDIC). BRI
1,4,7, 8-tetrahydr ol Rtodikylaeasysdionen! el bhaapbidadignearyl, heteroaryl, -OR ',

NR'R', and -C(O)NR'R'Y, wherein the cycloalkyl, heterocycloalkyl, aryl
and heteroaryl groups are optionally substituted with hydrogen, C; alkyl,
hydroxy and C;_¢ alkoxy;

each R' is independently selected from the group consisting of hydrogen, C.¢ alkyl,
C,.¢ haloalkyl, C,.¢ heteroalkyl, Cs.g cycloalkyl, Ci.salkylCs_g cycloalkyl,
Cs.g heterocycloalkyl, Cy¢alkylCs.g heterocycloalkyl, aryl, Cy.¢ alkylaryl,
heteroaryl and C,.¢ alkylheteroaryl;

each of R'® and R'? are independently selected from the group consisting of hydrogen,
C1.¢ alkyl, C heteroalkyl, Cs.5 cycloalkyl, Cs.g heterocycloalkyl, aryl, and
heteroaryl;

alternatively, R'® and R'Y are combined to form a Cs.g heterocycloalkyl having from 1
to 3 heteroatoms each independently selected from the group consisting of N,
O and S, and optionally substituted with 1 to 3 groups each independently
selected from the group consisting of hydrogen, C;. alkyl, hydroxy and
C, alkoxy;

ring J is a heteroaryl ring having from 5 to 6 ring members and from 1 to 3
heteroatoms each independently selected from the group consisting of N, O
and S, wherein at least one heteroatom is N;

each of R? and R? are independently selected from the group consisting of hydrogen,
C1.¢ alkyl, Cp6 alkenyl, C,.¢ alkynyl, C;.¢ haloalkyl, C.¢ heteroalkyl,
Cs.g cycloalkyl, Cs.g heterocycloalkyl, aryl and heteroaryl;
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(R) - 64[ 6- D net hyl am no- 3- pyri di nyl ] sul fonyl]-1-(4-fl uorophenyl)-4amet hoxyme
thyl-1,4,7,8-tetrahydro-1, 2, 6-tri azacycl opent a[ b] napht hal ene,

(R) - 6-[[ owORorzetiodi nyl) - 3- pyri di nyl ] sul fonyl ] - 1- (4- f | uecoaiseoybys4dad- net hox
ynethyl 1, 4,7, §-tetrahydro-1, 2, 6-triazacycl opent a| b] napht hal| ene

(R) - 1- (4- FI udk¥ dpsraenjed) Tom thegnReR yorsisipg b hy 9&%%\%&%%- -ﬁﬁllﬁi}rqzdiarl}@pﬁl-’sul fo
nyl)- 4,4a,5,6,7,&h r‘%l'ﬂ - ; tr cl % aphbakene,
(R)-6-(5-Azeti di nf%fffg1 y??gﬁ'ﬁéﬁgﬂ{gﬁ’%‘ﬁﬁlﬁa—%%f(%’i@%or o%‘ﬁ%ﬁyl) -r4a- met hoxynet
hyl - 4, 4a, 5, 6, 7, 8-hexsatipdkek Ukl hetBrddytivalaylaent hopbeitraply]; napht hal ene,

R) - 1- (4- Fl uor opheny1) »4a- net.h 1-6-(6- hal i n-4-yl - i di ne-3-sulf
SPTURPIPANG it s Gl S S SRS il i PR T AT e
(e _F%: 4a- i f1 uor ometehaxy et M¥drohidifls fdcHMRBORRYY) s8edibt BRRROLIAP4-Y! - pyridin
sul fony1) - 4, 4a, 5, GpRsiGingeahyd and 3 Hnd optieuallyi supstiyiet opent @[ DRT gphphal ene,

(R) -6-(6-Azetidin-1-yl.-pyridine-3-sul f 1)-1-(4-fl.uorophenyl).- 4a- (oxazol -2
-yl met hoxynet hyl WJ]%%%F%?"G&? }%@%B?&ﬂ‘ifﬁ%ﬁ%ﬁfei ?n%%he el congls?mg of
triazacycl opent a[ b},nRpRt hal emeyl, halogen, Ci.¢ haloalkyl, hydroxy, Ci. alkoxy,

(R) - 6- (6- Azet i di n- 5’% yridine 3-sul fonyl)-4a-difl uor orrétéhoxi/(rret hyl - 1- (4-

f 1 uor ophenyl) - 4, 44815, h8loallexkaxtinyeyane, KH-sKkyeloglkyl, Cs.g heterocycloalkyl, aryl and

triazacycl opent af gjlﬁpa ak}tlhal ene,

(R) - 1- (4- Fl uor oph fi‘?-&a- met hoxymet hy1- 6-[ [ 6- ( 1- pi per azi ny1) - 3-

pyEi ;ji nyl(] sulsipdyipl nis @or/1;8-t et rahydro- 1, 2, 6-tri azacycl opent a[ b] napht hal ene
, (R -1-(4-Fluorophenyl)-4a-net hoxynet hyl-6-[[ 6-(1-(4-nethyl pi perazi nye) - 3-
pyridi nyl] su@@h&?a]ls mdgpendgni e selegisidirom thegrgup FP%%%’@?@E%}S@H%%{P E‘]ﬂfﬁﬁf}ht hal ene

) - 5al Sa2ry5a3 S5a2py5a3

(R -1-(4-Flur ophem(/) - BM( I% - B-Sf(PEPcI)\Ir}%p;/{r r ’oIcll\(ljicrlliéla-ll?’i’)(;zbéyarnl(egylrie- 3-sul fonyll
- 4a|- met hoxy et hy| G, allayny], & %, b8 datoyi G drimtetddlily1 2C 65 ¢yclaiad,

cycl opent a[ b] napht hal ene, (R -1- {5-

[ (R)-1- (4- Fl uroph ll)e-teﬁ%C-yr?EtaH‘é’%ya&r@t mftbefergan 5 6, 7, 8- hexahydr o- 1, 2, 6-
triaza-cycl ongpf af R*NapMt halreres S dnaBly] seldydd b 1l dtbhp Botsis@hp dF n- 3- 01,

hydrogen, Cy alkyl, C;. heteroalkyl, Cs.g cycloalkyl, Cs_g heterocycloalkyl,
aryl, and heteroaryl,
wherein when R* is hydrogen, subcript n is 1;

and salts and isomers thereof.

2. The compound of claim 1, having the formula:

1
Ripn Q0

.S
N@QN (O-NreRS
N

R5a
wherein
each of R? and R? is independently selected from the group consisting of H and
C¢ alkyl;
alternatively, R? is combined with R3 to form a Cs.g heterocycloalkyl having from 1 to
3 heteroatoms each independently selected from the group consisting of N, O
and S, and optionally substituted with 1 to 3 R* groups, wherein each R™ is

independently selected from the group consisting of hydrogen, Cy.¢ alkyl,
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(S)-1- {5-

[ (R)-1- (4-Fl urophenyl) - 4a- met hoxynet hyl-1, 4, 4a, 5, 6, 7, 8- hexahydro-1, 2, 6-

tri aza- cywbapenkajob] napht hal ene- 6- sul fonyl | - pyri di n- 2- pCirAjsgen oki4ds n- 3- ol ,
R) - 1- (4- Fl urophenyl) - 4a- met hoxynet hy1-6-[ (1S, 4 S)-6-(2-oxa-5-aza- bicyclo
2. 2. 1] hept - 5- yppyhelagend”3-halpatlomynproxy4&)-salkowy. 6 hdaloalkars-nie. £yone.
;

I opha SRS S SRR RSP ABRRACT e o 1o

) - R>%is halogen.
?iq;laf’ 6q/7l 8- hexahydro-1H1, 2, 6-tri aza-cyclopent a[ b] napht halene,
- 4a- Cycl opr opyl nmet hgxynet hy1-1-(4-fl uor.ophe -6-(6-pyrrolidin-1-yl-pyr
i di ne- 3- sul fonyD-4, 4%‘,6?,06}1’?}18&1%&6{3’@& %milriliil?@eé@?ri aza- yiow
cycl opent a[ blinaphy hal £/8m th isting of -C(0)0-, -C(0)0O-C,.6 alkyl d
(R) - 4a- Cycl opr op;lg/lclt rret(ﬁoxyrre% %V‘llplcfn(]séllsi %‘nlguoor o%)h)enill)(- % ( 61-’6(a( F%S ?n??-’ ?rll uor o- pyrro
[idin- Ci.6 alkylene;
1-v1) - Lo > i i e i
ST habkt hal 283 AL R b ot Rofeidur T WS ey byt 1 aza- e el opent
i( g%i) - élla;/%/c:ogfir gpyl @;égtﬂe@e%s%wmwhe(éoirw@ﬁ@qhﬁhy&her@m«ﬁe E¥cRalidelf | uor opyrrol
- - i ne-"3-
?lél) f (iny{l) - 4, 4a, 5, BheTerseyvoatityy dndhdtproaryd geps P RtipealbpehsHESE BNt hal ene,
-1- {5- )
[ (R)-4a- Cycl opr opﬂyr?é?%?Bx%%%l}%}f—“i@r?ﬁy- ?qdugk”%%lh%xgyﬂlq 1,4,4a,5,6,7, 8-
hexfih)édr 0- % 2eia6h I(RI“I i@Z@e’F%Meﬁﬂ?@éla&M frapithé alcep @ ohsistingf ddmytjogyi,i Cisradia2- yI | py
rrolidine-3-ol, - '

S)-1-
[ (R) - 4a- Cycl opr opy&n@h%@%@hy@'@%lﬁﬂf’ Caorvprdkyls ¢1-qaly 1 Gns eyctoatky.

hexahydr o- 1, 2, 6-t 1 jazas b 6
roridine- 3ol . (R R R R IR e S gy O pumd e -y Y

-fluoroazeti n-| - yljet@painytlamee 3¢ alkyihétoroahl. - 1-

§,4|_f | uor (iph{enyl) -1,4,44a,5, 6, 7, 8-hexahydro-1H 1, 2, 6-tri azacycl opent a[ b] napht
al ene, 1- {5- . . Il

[ (R) - 4a- Cycl opr opy‘f'met nbbs srsepRrRd of pa o deimsphanyisrein e #8uB ey 15

inxgih%dgé?%ﬁjcte%’ Borh BB s Y& sapgp bal tirephtharneBosoRr f anyldopyrdigi-R:.2- yI | az

(R -4a- Cycl bpr opy!l met hoxymet hy1- 1- (4-f1 uor ophenyl) - 6- ( 6- nor phol i;n-4-yl - pyri

f“ ne3- sul f ony1) - 4, 4a, 5, Ehezcamprasedioy arpof ¢haimspl -6, W ?Tﬁliléh‘?:g'r@%ﬁgﬁléf b] %apﬁ%/ha
ene,

(
[
t
(
n

selected from the group consisting of methoxymethyl, ethoxymethyl, isopropoxymethyl,
(fluoromethoxy)methyl, (difluoromethoxy)methyl, (trifluoromethoxy)methyl,
(cyclopropylmethoxy)methyl, (cyclobutylmethoxy)methyl, (2-methoxyethoxy)methyl,
(2-hydroxyethoxy)methyl, (oxazol-2-ylmethoxy)methyl, (isoxazol-3-ylmethoxy)methyl,
((5-methylisoxazol-3-yl)methoxy)methyl, ((3-methyloxetan-3-yl)methoxy)methyl,
(oxetan-3-ylmethoxy)methyl, N,N-dimethylaminomethyl,
N-(2-hydroxyethyl)-N-methyl-aminomethyl, azetidin-1-ylmethyl, pyrrolidin-1-ylmethyl,
(3-hydroxy-pyrrolidin-1-yl)methyl, methyl carboxylate, ethyl carboxylate,

isopropyl carboxylate, cyclopropyl carboxylate, cyclobutyl carboxylate,
cyclopropylmethyl carboxylate, cyclobutylmethyl carboxylate,
(3-hydroxycyclobutyl)methyl carboxylate, (3-methyloxetan-3-ylymethyl carboxylate,
2-hydroxyethyl carboxylate, 2-(dimethylamino)ethyl carboxylate,

and (5-methylisoxazol-3-yl)methyl carboxylate.

6. The compound of any of claims 1-5, wherein the group L'-R'is

selected from the group consisting of methoxymethyl, ethoxymethyl,
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f?)hl-g4-Fluorophenyl)-6-[64(R)-3-fIuoropyrrolidin-I-yl)-pyridine-3-su|fony
-4a-(2-

met hoxyetwoxyrakinok) - 4, 4a, 5, 6, 7, 8- hexahydr o- 1H 1, 2, 6- t r iPazASy@l opEng af b] nap
ht hal ene, 2- { (R)-1-(4-Fl uorophenyl)- 6- [G-L(R)-B

- £ 1 uor of§iflueronaithnxy)mathyl (wwckpeorylipethaxampaiyd 12 mebemeteaysedndpent af b] naph

t hal ene-4a-
(R -1-( ﬁ-é%r" é@?ﬁ%ﬁ@?}éﬁe&éfﬂﬁ%}-?ﬁ}l}lfﬁ%%@fﬁﬁ?& i di n-1-y1)-pyridine
- 3- sul f gyt EiSanst hylmehox Anadthyd; W Beiyimxy ety hN-methydanbn@nethB; hexahydr o

-1H1, 2, 6- triaza-cycl opent a] b] napht hal ene, 1- {5-
[(R)-1- ((Amﬂ%mm@ﬁ@f) ﬂalamﬁ{ékYLmhﬁétCﬁs}me% a%&%%?ﬁ?%% exahydro-1, 2, 6-

o) 5555 RS LR R oSSR rotbh o aazet 11 13- 01,

gﬁéiﬁb[5yﬂ?ﬁﬁ?h2ﬁgﬁz§ﬂ§d¥h&ﬂﬁyhyépgwhdgmeaﬁmsﬂbﬂow@m¥ﬂa%(4-fIuorophenyl)-4a
ene, ()%/(g%_letgylf)xétan%—y’l)rr’let}’lyq-car%)égy %te[ S-hylcfkojiyezth}@l-(}aggoigﬁﬁe?yCl openta[ b] napht hal

{5- [ (R) 2ledisethl MR AP BEDY Lk hd1d1E tRa XY ARk B ordazl- 331 yncbhyl c&bbeyaeydr o- 1, 2, 6-

Er;aza-fyglo%e%taf@?naghthéﬁghefglsﬁlfo#??ﬁ%yridiﬁgﬁg-;&i-pyg%olidine-3-o|,
S) - 1-

5-[ (R) - 1- (4- FI uor dphenyle-compenndokanyerfipfeims 14, sdiesisring §iwsksirgdion thez, 6-

E ;Ili_z g;, ?%%.lfp? I%El%ﬁ%g? %{' ;?}Prp(}lg,é}}n?@aezbl%: S}lf]rlaéocf&){hl]a%ﬁg,' igétﬂﬁ'zgie, oxazole, isoxazole,

(R - 1- (4yblduer paany, byrigrifidd e pBrddzier opyrrol i di n-1-y1)-pyri di ne- 3-sul f ony
L%h4?-neth?égn§t?ﬁl%ﬁ,4a,5h6,7i$-2exahydro-1kkl,2,6-tr|aza-cyclopenta[b]nap

al ene, -1- (4- Fl uor.opheny1) - 6- ) _y :

[54(S)-3-f1 uoropyr&ol i dilis-cpmpppddof any; ¢fecladms d . mdisiain ring J is selected from the

232 Ihg)[; Z\%Q{%ﬁéﬁﬁﬁ% g{ @ﬁé@lé‘iﬁﬁ&(ﬁg%ﬁjﬁﬂég&%,pr?idﬁfeE yraZifle, pyrimidine and
(R)-1-(43EMann@pheny1)-4é-nethoxynethy1-6-(2-pyrrolidin-I-yI-pyridine-4-su
Eg;yi)- 4,4a,5, 6,7, 8-hexahydro-1H 1, 2, 6-tri aza-cycl opent a[ b] napht hal ene,

14- [ (R) - 1- ( 4- FI uorbphen/f) RRoned REGPH AT 1% sren giog TS selseliV B I 2 6.
E rS |) ai a- cyehpeaRisahPbnppititaleRent; suinhme dndpytidaiine.2- y11- pyrrol i di n- 3- 01,

4-[(R)-1-(4-Fl uorophenyl) - 4a- met hoxynet hyl -1, 4,4a,5, 6, 7, 8-h h - -
t-L(R ( 10F.) "}/he) compound of ar¥y of ck)i/ims 1-9, wherein ring J 813 se?é(c?edy tcrjorrg tlzll'e’ 2,6

group consisting of pyrid-2-yl, pyrid-3-yl and pyrid-4-yl.

11.  The compound of any of claims 1-10, having the formula:
RKU 0, 0
S =\ NR?R®
SeSAY
\N N
R5a
12.  The compound of any of claims 1-11, wherein R? is combined with R’

to form a Cj.g heterocycloalkyl having from 1 to 2 heteroatoms each independently selected
from the group consisting of N and O, and optionally substituted with 1 to 3 R* groups,
wherein each R* is independently selected from the group consisting of Ci.¢ alkyl, halogen,

C1.¢ haloalkyl, hydroxy, C;.¢ alkoxy and C;.¢ haloalkoxy.
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triaza-cycl opent a[ b] napht hal ene- 6-sul fony1J-pyridi n-2-y11-pyrrolidin-3-ol,
2- { [(S)-1-(4-Fl uorophenyl)-6-[ 6-norpholin-4-yl-pyridine-3

-sul f ony oo/ @E7®27, 8- PCT/US2011/049408
hexahydro-1, 2, 6-tri aza-cycl opent a[ b] napht hal ene-4a-yl net hyl] -nethyl- am no
}-ethanol, (S)-1- { (S)-1-(4-Fluor ophenfyl).- 6464(R) - 3- hﬁgr oxy-pyrrolidin-3

- op- pyri di ne-3- sul3 onylte compound of any of claims 1-12, wherein R” s combined with R
LS ﬁtp%c)r%i)F%{;‘Eg!t%{@f%&élb%k%‘stewc%aﬁo%ﬁleog?&% ARiAARPBE DALERE siviaREhy! | - by

{(9) - 1- (iAnf7en8:2p N8 Ryb)idRd Soxat R diBe, fisdxaz @, pipleiiding; fipsrddin@yndrghslae3-
sul fonyl]-1,4,5,6,7, 8-hexahydro-1, 2,6-tri aza-cycl opent a[lb]Znai)ht hal ene- 4ayl m
et hyl 1 azgpancohqrapmpgagne, azacyclooctane, quinuclidine, T,4-diazabicyclo[2.2.2]octane and

(R -1- (45 Fluer - ITor | in=4-yl % ul lected fi

"D a5, & b AR bR B ot B B R R e Alected ot
aci d et hitk gesipebnsisting of halogen and hydroxy.

(R)-1-(4- Fl uorophenyl)-6-(6-norpholin-4-yl-pyridine-3-sul fonyl]

:31(%; g’ Fégbr71o§;/| hg)s(? %/dr Oﬂ%e’ c%’n?p_otugcli %%gﬁyc fcélgxglesqtﬁ,%hgﬁgghh?sl SN SR Roxylic

(R) - 1 (4ot 0 QRGRIL Ay BrokiRy TRIGARR! frdin dnoVdro Y Ebnlisie 3¢ sadkiliony3] -1, 4,5, 6,7, 8
- hexahygr 0-1,2,6-triaza-cycl opent a[ b] napht hal ene- 4a- car boxyl i c aci d
cycl obutpplrradstiret -yl, piperidin-1-yl, morpholin-1-yl and 2-oxa-5-azabicyclo[2.2.1]heptan-5-yl,

(R -1-(4-Fl uorpophenyl) - 6: (6- npr.phol i n-d4-yl -~ pyri di ne- 3;sul.f 1 ; ,6,7,8
- hexahy¥ %r-e’f,tg‘,?%z-eth)rﬁi‘%kﬁl’ &’;‘/Egg%lﬁﬁ“?ﬁl[ B’]‘éﬁ%ﬁ?‘ﬁélle}ﬂe%rﬁea%%ﬁrp 18’%3{/% Scj? bgatglﬂtgg

cycl opr opith TePhylous sé16dted from the grouF_consisting of F and hydroxy.

(R)-1-(4- Fl uorophenyl)-6-(6-norpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8
- hexahydro-1, 2, 6-triaza-cycl opent a[ b] napht hal ene- 4a- carboxylic acjd

cycl )(;bu%/yl net hyl egft.le,— ,ZThe cyompo%nd of Lnyl of gaims 1-T4, wherein R* ?s cxo¥nb|1neda With R®

(R -1- (4 Leph ; YIRiRR ) oRY boiskidas 37 Sany - 1, 4. 5,6, 7, 8
- hexahyt %ﬁ?gﬁé?&@%ﬁggg@%%gr%gent a%‘%]ﬁr%\%é/p%rtoﬁg%%e- 45- car bloxylijyc’ acid 3-
hydr oxy cy-€luotuizetidiet hyl, 3ésiderxy-azetidin-1-yl, pyrrolidin-1-yl, 3-hydroxy-pyrrolidin-1-yl,
(R) -1-(4-Fl uorophenyl)-6-(6-porpholin-4-yl-pyrjidine-3-suylfonyl]-1,4,56,7,8
- hexahy%hﬂb‘glfP,‘QYréﬁ B-a2. -@%Hg‘b‘g'ﬁtya\%‘]‘ ?ll'é%ﬁ’tsﬁ A ]ﬁﬁaﬁg-'%gﬁ‘%%ﬁf “acid 3-
met hyl oxet an- 3-yl met hyl ester,

16.  The compound of any of claims 1-15, wherein R>®is F.

17.  The compound of any of claims 1-16, having the formula selected from

the group consisting of:

R 00 R 0. 0
L1 N 23 L1 N 263
) NR2R
; NS NRERE NN
N | | N | PN
N N N =
F , F
Ry+ Q@
/S
7 N ~
N N~ "NRZR3
and F
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(R)-1-(4- Fl uorophenyl) - 6-(6-norphol i n-4-yl -pyridine-3-sulfonyl]-1,4,5,6,7,8
- hexahydro-1, 2,6-triaza-cycl opent a[ b] napht hal ene-4a-carboxylic acid 2-
hydr oxet hwbD 201020702 PCT/US2011/049408
(R)-1-(4- Fl uorophenyl)-6-(6-norpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8
- hexahydro-1,2,6-triaza- cyclopenta[b]na?hthalene 4a- car boxylic aC|d 2-
di met hyl am noet hyI 18est eFhe compound of any of claims 1-17, having the following formula:
(R) - 1-(4-Fluorophenyl)-6-(6-norpholin-4-yl-pyridine-3-sul fonyl]-1,4,5,6,7,8
- hexahydro-1, 2, 6r®pi aza-gygl opent a[ b] napht halgneo4g; ¢gar boxylic acid 5-
nethyllsoxazol 3- yl el byl “gst e
(R -1-(4- HLmrgrn Y- 6N(6- holin-4-y 0 n@B LH nyl]-1,4,5,6,7,8
- hexahydro-1 - ] nap al epe- 4a-c X##ﬁ3a0|d

ester, (R - 3

cycl opropyl nmet h
pyri di ne- 3- sul fFony1l) - 1, 4 5, 6, 7, 8- hexahydr
; aC|d cyclobutylnethyl

6 trlaza cyclopenta[b]naphtha
| ene- 4a- car box\
(R) 1- (4- Fl uoroghenyl) - 6-[ 64(R) - quoropy'rolldln | -y1)-pyridine-3-sul fony

F and F
1 4 5,6, 7, 8-hexahydro-1, 2,6-tri aza- cyclopenta[b]naphthalene 4a- carboxyllc
aC|d 5- nethyllsoxazol 3- ylneth | ester §Oﬁ§/0277 2011/ 049408
(R) - 1- (4- Fl uor ophehi/1) - eT%?W%@& an ¢f (J31B)5 haging e O?T? pyri di ne- 3

-sulfo- 1,4,5,6,7, 8-hexahydro-1, 2,6-triaza-cycl op enta[b] naphthal ene-4
a-carboxylic acid 3-hydroxy cycldﬁqﬁylnﬁﬂhyl ester, (S)-1-
[(S)-1-(4-Fluorophenyl)-6- [6 s n;@@yi;pwﬁﬁﬁlne 3 -

sul fonyl)-1, 4,5,6,7, 8 hexahyd 2, 6t r az@ cyc Iop enta [b]
napht hal ene-4 a-yl net hyl] - pyNroO in-3 - , (R)-
[(S)-1-(4-Fluorophenyl)-6- [6-nDrphoI|n-4-y|-pyr|d|ne 3
-sulfonyl)-1,4,5,6,7,8- hex 0-1,2,6-triaza-cycl openta [Db]

napht hal ene-4a-yl nmethyl] -p idin-3 - ol, or (R-1-(4-F
Iuoro-phenyl)-4a-(2-nethoxy-etonynethyI) 6- (6-norpholin-4-yl-pyridine3
-sulfonyl)-4,4 a,5 ,6,7,8-hex§ ydro-1H 1, 2, 6-traza-cycl opental b]

napht hal ene. 25. A pharnaceutlcal conposition, conprising a
conpound of clai m iy andyge Wﬁﬁ%@%ﬁﬁéﬂlmnﬁcﬁwt}ﬁbi@ (BXFIrRuRAt

26. A nethod of nDduIatlng a glucocorticoid receptor, the nmethod conprising
adm nistering to a subject in neﬁg thereof a therapeutically effective

anount of a conpound of claim1. Q.0 27. A method of treating a
di sorder or condition through/,wpd 'nés cocorticoid receptor, the
met hod conpri si ng adni ni st erNng a subj n need thereof, a

t herapeutically effective anoint 5 conpoNndPﬁ?R&Ialn11 28.

A nmethod of treating a disordex_or condition through antagoni zing a

gl ucocorticoid receptor, th hod conprising adm nistering to a subj ect
in need thereof, a therapeuttx i i
1. F

21.  The compound of any of claims 1, 3-10 and 12-16, having the formula:

R'20

\\//
T e,
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22.  The compound of any of claims 1, 3-10, 12-16 and 21, having the

R0 0 O R*
& - [NR2R3
WOSE VAL
N N

formula:

23, The compound of any of claims 1, 3-10, 12-16, 21 and 22, wherein

subscript n is 0.

24.  The compound of any of claims 1-23, selected from the group
consisting of:
(R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[6-(4-morpholinyl)-3-
pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-ylpyridine-3-sulfonyl)-1,4,5,6,7,8-
hexahydro-1,2,6-triazacyclopenta[b]naphthalene-4a-carboxylic acid methyl
ester, '
[(R)-1-(4-Fluorophenyl)-6-[[6-(4-morpholinyl)-3-pyridinyl]sulfonyl]-1,4,7,8-
tetrahydro-1,2,6-triazacyclopenta[b]naphthalen-4a-yljmethanol,
(R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[3-pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-
1,2,6-triazacyclopenta[b]naphthalene, )
(R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[2H-pyrido[3.2-b}-1,4-0oxazin-7-
yl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[6-(1-pyrrolidinyl)-3-pyridinyl]sulfonyl]-
1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-1 —(4-Fluorophenyl)-4a-methoxymethy1-6—[[6—(1 -pyrrolidinyl)-3-
pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-6-[[6-(1-Azetidinyl)-3-pyridinyl]sulfonyl]-4a-ethoxymethyl-1-(4-fluorophenyl)-
1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-4a-Ethoxymethyl-1-(4-fluorophenyl)-6-[[6-methylamino-3-pyridinyl]sulfonyl]-
1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[bnaphthalene,
(R)-6-[[6-Dimethylamino-3-pyridinyl]sulfonyl]-4a-ethoxymethyl-1-(4-fluorophenyl)-
1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
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(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-methylamino-3-pyridinyl]sulfonyl]-
1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[bJnaphthalene,
(R)-6-[[6-Dimethylamino-3-pyridinyl]sulfonyl]-1-(4-fluorophenyl)-4a-
methoxymethyl-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-6-[[6-(1-Azetidinyl)-3-pyridinyl]sulfonyl]-1-(4-fluorophenyl)-4a-methoxymethyl-
1,4,7, 8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-(5-morpholin-4-ylpyridine-3-sulfonyl)-
4.,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene,
(R)-6-(5-Azetidin-1-ylpyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-methoxymethyl-
4.4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene,
(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-(6-morpholin-4-yl-pyridine-3-sulfonyl)-
4.4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene,
(R)-4a-Difluoromethoxymethyl-1 -(4—ﬂuor0pheny1)-6-(6-morpholin—4—yl-pyridine-3 -
sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triazacyclopenta[b]naphthalene,
(R)-6-(6-Azetidin-1-yl-pyridine-3-sulfonyl)-1-(4-fluorophenyl)-4a-(oxazol-2-
ylmethoxymethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-
triazacyclopenta[b]naphthalene,
(R)-6-(6-Azetidin-1-ylpyridine-3-sulfonyl)-4a-difluoromethoxymethyl-1-(4-
fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-
triazacyclopenta[b}naphthalene,
(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-(1-piperazinyl)-3-
pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-[[6-(1-(4-methylpiperazinyl))-3-
pyridinyl]sulfonyl]-1,4,7,8-tetrahydro-1,2,6-triazacyclopenta[b]naphthalene,
(R)-1-(4-Flurophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-4a-
methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
(R)-1-{5-[(R)-1-(4-Flurophenyl)-4a-methoxymethyl-1,4,4a,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-6-sulfonyl]-pyridin-2-yl} -pyrrolidin-3-ol,
(S)-1-{5-[(R)-1-(4-Flurophenyl)-4a-methoxymethyl-1,4,4a,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-6-sulfonyl]-pyridin-2-yl} -pyrrolidin-3-ol,
(R)-1-(4-Flurophenyl)-4a-methoxymethyl-6-[(1S, 4S)-6-(2-oxa-5-aza-
bicyclo[2.2.1]hept-5-yl)pyridine-3-sulfonyl]-4,4a,5,6,7,8-hexahydro-1H-1,2,6-

triaza-cyclopenta[b]naphthalene,
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(R)-1-(4-Flurophenyl)-4a-methoxymethyl-6-(6-trifluoromethylpyridine-3-sulfonyl)-
4.4a.5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene,
(R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-6-(6-pyrrolidin-1-yl-pyridine-
3- sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
(R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-6-(6-((R)-3-fluoro-pyrrolidin-
1-yl)-pyridine-3-sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
(R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-6-(6-((S)-3-fluoropyrrolidin-
1-yl)-pyridine-3- sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
(R)-1-{5-[(R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-1,4,4a,5,6,7.8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-6-sulfonyl]pyridine-2-y1} -
pyrrolidine-3-ol,
(S)-1-{5-[(R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-1,4,4a,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-6-sulfonyl]pyridine-2-yl1} -
pyrrolidine-3-ol,
(R)-4a-Cyclopropylmethoxymethyl-6-[6-(3-fluoroazetin-1-yl)-pyridine-3-sulfonyl]-1-
(4-fluorophenyl)-1,4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
1-{5-[(R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-1,4,4a,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-6-sulfonyl]-pyridin-2-yl} -
azetidin-3-ol,
(R)-4a-Cyclopropylmethoxymethyl-1-(4-fluorophenyl)-6-(6-morpholin-4-yl-pyridine-
3-sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene,
(R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-4a-(2-
methoxyethoxymethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
2-{(R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-1,4,5,6,7,8-hexahydro-
1,2,6-triaza-cyclopenta[b]naphthalene-4a-ylmethoxy} ethanol,
(R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine -3-sulfonyl]-4a-
(5-methyl-isoxazol-3-ylmethoxymethyl)-4.,4a,5,6,7,8-hexahydro-1H-1,2,6-
triaza-cyclopenta[b]naphthalene,
1-{5-[(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-1,4,4a,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-6-sulfonyl]-pyridin-3-yl}-azetidin-3-ol,
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(R)-6-[5-(3-Fluoroazetidin-1-yl)-pyridine-3-sulfonyl]-1-(4-fluorophenyl)-4a-
methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
(R)-1-{5-[(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-1 ,4,4a,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-6-sulfonyl]pyridine-3-yl} -pyrrolidine-3-ol,
(S)-1-{5-[(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-1,4,4a,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-6-sulfonyl]pyridine-3-yl}-pyrrolidine-3-ol,
(R)-1-(4-Fluoropheny!)-6-[5-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-4a-
methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
(R)-1-(4-Fluorophenyl)-6-[5-((S)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-4a-
methoxymethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-
cyclopenta[b]naphthalene,
(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-6-(2-pyrrolidin-1-yl-pyridine-4-sulfonyl)-
4.4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene,
(R)-1-{4-[(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-1,4,4a,5 ,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-6-sulfonyl]-pyridin-2-yl}-pyrrolidin-3-ol,
(S)-1-{4-[(R)-1-(4-Fluorophenyl)-4a-methoxymethyl-1,4,4a,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalene-6-sulfonyl]-pyridin-2-yl} -pyrrolidin-3-ol,
2-{[(S)-1-(4-Fluorophenyl)-6-[6-morpholin-4-yl-pyridine-3-sulfonyl)-1,4,5,6,7.8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-ylmethyl]-methyl-
amino}-ethanol,
(S)-1-{(S)-1-(4-Fluorophenyl)-6-[6-((R)-3-hydroxy-pyrrolidin-3-ol)-pyridine-3-
sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-
ylmethyl}-pyrrolidin-3-ol,
(S)-1-{(S)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoro-pyrrolidin-1-yl)-pyridine-3-
sulfonyl]-1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-
ylmethyl}-pyrrolidin-3-ol,
(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl}-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid ethyl
ester,
(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl}-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid isopropyl

ester,
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(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid
cyclobutyl ester,

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid
cyclopropylmethyl ester,

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid
cyclobutylmethy! ester,

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid 3-
hydroxycyclobutylmethyl ester, ’

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid 3-
methyloxetan-3-ylmethyl ester,

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid 2-
hydroxethyl ester,

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl}-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid 2-
dimethylaminoethyl ester,

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid 5-
methylisoxazol-3-ylmethyl ester,

(R)-1-(4-Fluorophenyl)-6-(6-morpholin-4-yl-pyridine-3-sulfonyl]-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid
cyclopropylmethyl ester,

(R)-1-(4-Fluorophenyl)-6-(6-methoxy pyridine-3-sulfonyl)-1,4,5,6,7,8-hexahydro-
1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic acid cyclobutylmethyl
ester,

(R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-
1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic
acid 5-methylisoxazol-3-ylmethyl ester,
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(R)-1-(4-Fluorophenyl)-6-[6-((R)-3-fluoropyrrolidin-1-yl)-pyridine-3-sulfonyl]-
1,4,5,6,7,8-hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-carboxylic
acid 3-hydroxy cyclobutylmethyl ester,
(S)-1-[(S)-1-(4-Fluorophenyl)-6-[6-morpholin-4-yl-pyridine-3-sulfonyl)-1,4,5,6,7.8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-ylmethyl]-pyrrolidin-3-
ol,
(R)-1-[(S)-1-(4-Fluorophenyl)-6-[6-morpholin-4-yl-pyridine-3-sulfonyl)-1,4,5,6,7.8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalene-4a-ylmethyl]-pyrrolidin-3-
ol, or
(R)-1-(4-Fluoro-phenyl)-4a-(2-methoxy-ethoxymethyl)-6-(6-morpholin-4-yl-pyridine-
3-sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-traza-cyclopenta[b]naphthalene.

25. A pharmaceutical composition, comprising a compound of claim 1 and

a pharmaceutically acceptable excipient.

26. A method of modulating a glucocorticoid receptor, the method
comprising administering to a subject in need thereof, a therapeutically effective amount of a

compound of claim 1.

27. A method of treating a disorder or condition through modulating a
glucocorticoid receptor, the method comprising administering to a subject in need thereof, a

therapeutically effective amount of a compound of claim 1.

28. A method of treating a disorder or condition through antagonizing a
glucocorticoid receptor, the method comprising administering to a subject in need thereof, a

therapeutically effective amount of a compound of claim 1.
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