WO 2005/ 070893 PCT/ US2005/ 000607 AZADECALI N GLUCOCCORTI CO D RECEPTCOR
MODULATORS CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This application
clains the benefit of United States Provisional Patent Afajﬁl icati on No.

60/ 535, 460, Wa 108¥079%8uary 9, 2004, which is incor por at ed?GEPEMYI of er ence
inits entirety for all purposes. BACKGROUND OF THE | NVENTI ON [0002] In
nost speci eAZADRCALIN 6d)COE ORTICOD RECERTOR MORULATORS t i sol

(hydrocortisone). ducocorticoids are secreted in response to ACTH

(corticotropin), whj i i h jation and el evations
in response to st reégggﬁﬁﬁﬁgﬁ%%#pﬁtﬁgg%ﬁmdﬁgﬁﬁm ve within

M nut es t @oUENY TRRWEH EtioR DIdinRSiE Béle BT Blited STt PeSvisional Phidah Aygplichtevana,
surgery, exercise, anxiety andzt(j)&)ressi,on. Cortisol (is a stergid and acts

by bi ndi ndfot &/2.46% filed drtuanad, 208 eisbds incempertaddicesit BY TefReryee i Hs man,
gl ucocort E%H%tgfogmﬁ&g@g are present in two forns: a |igand-binding

GR-al pha o amno aclids; and, a GRbeta isofonn which differs in only
the last fifteen am no acj ve high affinity for

their specific |igands, ahg%ﬁ‘gﬂg’&m?&ﬁ“@ﬁﬁt@fvﬁ’&%n t hrough the sane

t ransduct [eozpathieitspedi€dDRdiuditizendsi bk physiolediéd ghso@irticid isiceftisol i ncl udi ng

t hose caused by hypercortisaolema, can  be nodul ated at the GR | evel using
recept or AHEIACATISPES). SRORCHBCULLHP secEctedjn respamse 4 Hfm Sk éoﬁlaﬂ‘aopa% ‘é’é’&hi sts.

Several - difdi@f cifadiis ARy h VAR nd by HBhEint:pBh Rk kA6 Rt 01 001 C
effects of GR-agonist bi'nding. These antagonists include conposi tions

whi ch, by Ooitisdi lagels are GRponsitecwikhin ménwidsitd ntayy pliysial angasydiolagirabstfessss, vel y
bind to and{of._ activa e Me. suc n oni sty, m fepristone,
e boan PRRipeAEh bl e REAHRN eI TN RIS anThiEP|

( Ber t agnaby bid#) td afintmacel mitedtogltidoeorticoifiedcagtor @R )2 I mad) dleqcosicoide bi nds to

( CadoponareuBemire i it Toress g 19e)ne GROUIP i 8RS ik Eote for mo

of psychi @R b&a isbiRRSARS NEYR 1PERY ROAAERES DMUE acilid) CTIRASB Gy ¥EGR Of
cortisol (Krishnan (1992) Prog. Neuro-Psychophannacol. & Biol. Psychiat.

16: 913- 920)ve litgh affinidyrfir dheismaefiel ipands sud aterrahsidaediodurcsian Huoghsdhosiioe to

t r eat ment PM@M he effect of cortisol, as by adm nistering GR
ant agoni sl?rs a[rllmliygg‘k%yg'

[0003] The biologic effects of cortisol, including those caused by hypercortisolemia, can
be modulated at the GR level using receptor modulators, such as agonists, partial agonists
and antagonists. Several different classes of agents are able to block the physiologic effects
of GR-agonist binding. These antagonists include compositions which, by binding to GR,
block the ability of an agonist to effectively bind to and/or activate the GR. One such
known GR antagonist, mifepristone, has been found to be an effective anti-glucocorticoid
agent in humans (Bertagna (1984) J. Clin. Endocrinol. Metab. 59:25). Mifepristone binds
to the GR with high affinity, with a dissociation constant (Kq) of 10 M (Cadepond (1997)
Annu. Rev. Med. 48:129).

[0004] Patients with some forms of psychiatric illnesses have been found to have
increased levels of cortisol (Krishnan (1992) Prog. Neuro-Psychophannacol. & Biol.
Psychiat. 16:913-920). For example, some depressed individuals can be responsive to
treatments which block the effect of cortisol, as by administering GR antagonists (Van Look
(1995) Human Reproduction Update 1:19-34). In one study, a patient with depression
secondary to Cushing's Syndrome (hyperadrenocorticism) was responsive to a high dose, up

to 1400 mg per day, of GR antagonist mifepristone (Nieman (1985) J. Clin Endocrinol.
1



(1995) Human Reproduction Update 1:19-34). In one study, a patient with
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Sci ence 155kredgh atSéFItaBYeIX M@PSC of gfemyistopeydaB o H0pe aenfamt watseWschosi s or

t he pSyChOf-z??%?Pém%ﬂﬁ%u@ s&éh% e By Zent§%ﬁ s@re OEAERynBrofR B tSIGRESFSI ON,

has recent een s°cove berg et al., United States Patent App.
No. 6, 150, 88}rs alithectopie acaresivm qu&ﬂli}bl&smdmg qm@etrr(‘dandmlafy @P9Ammanktent. a

T peycnobted HGEERVEh BT JRR%RLL B GO T SO TR RET0 <Al BEO0

schi zoaf f esfigra)e di sorder, Al zheinmer's Disease and cocai ne addl ction. [0007]
Thus, there exists a great need for a nore effective and safer treatnent for

i Il nesses md]ncm@éarnhaﬁ%ﬁﬁwﬂs@b@ﬁwwﬁmw@on@dﬂ&%@mﬂegs@g dugiegept ors,

i ncl udi ng psychotic nmgjor ‘déepression resent invention fulfills these
and ot her psxslstic ISQJM\M@YeSSJTanThaEr¢0|WB{\men}ilS{:®®O@](Schatdvelfgelfsi Témtﬁéc&ta}tei he

present | 5 rtltI gpp R{o ?)“198 §4§3 TR qg\iu({]eg a&m stra{lon ofa an amount c|>‘f3 a
glucocorticoid receptor antagonist effective to ameliorate the psychosis. The psychosis may
also be associated with psychotic major depression, schizoaffective disorder, Alzheimer's

Disease and cocaine addiction.

[0007] Thus, there exists a great need for a more effective and safer treatment for illnesses
and conditions associated with the glucocorticoid receptors, including psychotic major

depression. The present invention fulfills these and other needs.

SUMMARY OF THE INVENTION

[0008] In a first aspect, the present invention provides a compound having the formula:

3
3/R
L 4
a N/L\R4
R,
2;
L\ ,
R ).

[0009] In Formula (I), L2 and L’ are independently selected from a bond, substituted or
unsubstituted alkylene, and substituted or unsubstituted heteroalkylene. L? is a member

selected from a bond, substituted or unsubstituted alkylene, substituted or unsubstituted
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W4 RA RL; n. \R2 (lI). [0009] In Formula (I), L2 and L4 are independently
sel ected froma bond, substituted or unsubstituted al kyl ene, and
substituted or unsubstituted heteroal kylene. L3 is a nenber selected froma
bond, substiwot@domsounsubstituted al kyl ene, substitut ed PET/USHOEBYOt ut ed 2
WD 2005/ 070893 PCT/ US2005/ 000607 het er oal kyl ene, -C(O -, -C(O NH

and" - S( 0) heteroalkglens; RBED)-u C@PYEES et S (Q).-. TThegymbo! unigpreseishiddot 2.nBe a and b

are optio a _haon absent or sel ected from hydrogen,
substi t ut %jslh c}/lnﬁeﬁg gpa{» i alﬁk ohd substituted or unsubstituted

het er oal k substituted or unsubstl t ut ed clo substituted or
unsubst i tZﬂ 040 hgt rahespt phssleeiRd %B@F‘P&eﬂt%‘géwte@ ‘g‘%‘f’% WF’(%H}(&F yl, and
subst i t ut gghs@uted W aHRBLel %@teﬂﬁﬁ(%f Q@d’sﬁiuted[oqQﬁ%stﬁ&eﬁ%@@hﬁﬁt aflsdiiem =0,
=N- OR2A, =CRZBR2C, hydrogen, - OR2 , - NR2ER2F,
substi t ut edmmnbaﬁlﬁg@dotsqwrpwcwﬂﬁfﬂ léylpstmémtulnﬁubs@weémdmﬁ@gbstlfﬂu@da@r

heteroalk unsubstituted cycl oal kyl, substituted or
unsubsti t 1{1@8?&%@{11@%@%&% oaI kyl, substituted or unsubsti tuted aryl, and

substituted or @sub t|t Qar Gpa P are menbers
i ndependeﬁqql} §I Hefl ﬁQd%&% ygéﬁm %55’ Oi n 3%9 tuted al kyl,
substi t ut ed(HNREMSURRRPIRK @b dite] Gamkissitufod R, tsh‘ﬁs@l@htéﬂ' or SRRt Ut ed

cycl oal kyl, Substit'uted or unsubstituted heterocycloalk |, substituted or
unsubsti t b@felcba&b’y substiftedsarpasybstituted cpeloalind. dybititelad evusabsitged yl . R2E and R2F

2l kyl | suberElra A BBt el 9491?9‘@&%0% R A

unsubstl tmtemaaﬂ yR* REHRET tit RY ane memberbaidepantiadly shkebixedcﬁm;mlh)@aigey, ,
- S( O nmR2El and S(O NR2 The nbol resents th egers O,
o RO G bRy AT s e o G st s B R OPTELBoL T ¢ ut o

“ ng w t huhih%stltﬁteﬂ "cﬁg@dkﬁlosuﬁmtﬁt@d Bhﬁiéulé’s&lﬁlt&iﬁe@éfcﬁt%@oalﬁ%ﬁ%uﬁ%%d @#nd R253 are
i ndependent | ué sel ected from hydrogen, substituted gr unspbstituted al kyl,
P

subst i t ut easubstitied abbtand getstitiet @ mpaibRiinted hetgioarilt Bt e@d& Bi¥substi t ut ed
o o O A S AR AL cpgBist 1 o
unsubstltuted heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstltuted
heterocycloalkyl, -S(0)mR??! and -S(0)NR*?R?™, The symbol m represents the integers
0,1, or 2. R** and R* may be joined to form a substituted or unsubstituted ring with the
nitrogen to which they are attached. R*!, R*®2, and R*® are independently selected from
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl and substituted or unsubstituted heteroaryl. In some
embodiments, R**? and R?® may be joined to form a substituted or unsubstituted ring with
the nitrogen to which they are attached. In some embodiments, the substituted or
unsubstituted ring formed by R** and R*®, and R*® and R, may contain additional
heteroatoms such as a nitrogen or oxygen (see "optionally joined together to form a ring," in
the definitions section above). In addition, R? and R} may be optionally joined to form a

substituted or unsubstituted ring

[0012) R?is selected from substituted or unsubstituted higher alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, OR**, and NR*BR3C, R s selected from substituted or



enbodi nents, R22E2 and RZE3 may be joined to forma substituted or
unsubstituted ring with the nitrogen to which they are attached. In sone
enbodi ments, the substituted or wunsubstituted ring formed by RZE2 and R2E3,
and R2F andWD%WS/OW&%? contai n additional heteroatons su®RT&S245M%¥ogen or
oxygen (see "optionally joined together to forma ring," in the definitions

section aWb%tlthfhallmldFlthS%WthF?ZU%@StF@C%%ICIE@kM]pﬁﬂbéh@quWerWbétﬁuﬁeé forma
substi tut kL R c}(&tlﬁguﬁshﬂﬂed{}fwe@cl@ll{ Rl OB HE tut ed or

unsubsti t her a substi t ut s Itute eteroa
subst i t ut ewl Embstlmtsdl bsmnsubﬂtmde(tlyetéroalykyl{ asdJR§C[ are utdepbndentlywnk:uﬂoé fnotnut ed

het bst,i t bsti t tit
msubst ) ¢ DrEneHetupHREg o Voskb it AR e leen b RS cubs it ut e
or 3 WO 20\(h3(i@iEd®9 andibdt hh@aepﬁéﬂpﬁwzmme@mwsum@h Iddeydycloaldyst i t ut ed or

unsubstituted heteroal kyl, substituted or unsubstituted cyclpal kyl,

subst i t ut @stutedis HB%’thﬂtmeééF yheand sehs{inted g kysubstiytsd heterpend Br @4 bst i tuted
aryl, anﬂ)a? t%riahg?cﬁﬁl tdPforH Q%H&Sx dtédjc;rqgs ifafed né avﬂﬁﬁ@n%gelﬁé
y se h ut

i ndependent ed from rogen, stit unsubst it ut ed al kyl ,
subst i t ut éetyere amshedStiweavtn &’ ﬁﬂatoeicrmlrkwl substituted or unsubstituted
cycl oal kyl, substituted or unsubstituted heterocycloal kyl, substituted or

unsubsti t [goad] arylis seRBEd Sohsdubbtithed oPtinsubtitited diky! &dsthiefe b@@fsubstmﬁaB and R3C
may optionally join to forma substituted or unsubstltuted ring with the

ni t rogen b@ie\%ﬁkéfh substiagedgr angbstituied ¢yleANelesubstiged or wistbstigited aI kyl . [0013]
R4 is sel ﬁ&Eﬁgy{gﬁ{ﬂ@l%Péﬁ?t%&’%le%xs%snﬂﬂ téutb's'ttltﬁ%d%lr 'ﬁﬂﬁubgﬁ%ﬂt@% P%trgﬁé&&? or

unsubsti t ut stitute unsu tltute

subst i t ut e{OR” n&(@@m“m“r ecC(owé“r efca(ay@Rd‘am(ganNRs& tThaﬁ}B@Obtremmtﬁst i tuted

aryl, substi.tuted of ed,4 4ero ¥ t-NRABRAC,

"5 6 ran BB ERanl of 2 BB G R Y  arp i 2RgRety e Cooer s o
1, or 2. RéAtituRdDr Mstlt%@aﬂ@ﬂ@u&ﬂmtdﬁ@r uﬁé@smtﬁtiﬁmefeﬂﬁll;tyl yusstiheed @d from
substi t ut ed or unsubstituted al k substituted or_ unsubstituted

het er oal kinsubslifpied PY‘&‘?%]éVlo%“bStﬁﬁ@é snsuRptigtiedRetareryclogikyl, suhsifuted fred or
unsubsti ty %ﬁl@stﬂ%& b %ﬁﬂ)&@ﬁltg&’ br uréﬁgéﬁgu'téd%%%awl SRCIL BRdoiEY o

substitute unsu stltute het eroaryl. R4B ang RAC naybé joined to forma
subst i t ut &dmor subsistuted i tusubdlitntedynguvith tehéiragien toybich theywhd aftachddey ar e
attached. [0014] In another aspect, the present invention provides nethods
of nodul aj0019] In another aspect, the present invention provides methods of modulating

glucocorticoid receptor activity using the techniques described above. In an exemplary
embodiment, the method includes contacting a GR with a compound of the present

invention, such as the compound of Formula (I), and detecting a change in GR activity.

[0015] 1In another aspect, the present invention provides pharmaceutical compositions
comprising a pharmaceutically acceptable excipient and a compound of the present

invention, such as the compound of Formula (I) provided above.

[0016] In still another aspect, the present invention provides a method for the treatment of
a disorder or condition through modulation of a glucocorticoid receptor. In this method, a
subject in need of such treatment is administered an effective amount of a compound having

one of the formulae provided above.

DETAILED DESCRIPTION OF THE INVENTION
Abbreviations and Definitions
[0017] The abbreviations used herein have their conventional meaning within the

chemical and biological arts.



gl ucocorticoid receptor activity using the techniques descri bed above. In an
exenpl ary enbodi nent, the nethod includes contacting a GRwith a conpound
of the present invention, such as the conpound of Formula (1), and
detecti ng aWhMyeBR GR activity. [0015] In another asBERUSWHEP esent

i nvention prOV|des phar maceuti cal conpositions conprising a

phar maceulG0&8)l | Wharecwbstiitins geoxps e prcifigd by shadorepsentionafchemisalfpunepe,

t I
St 11 anotfEr BeRlet M5 GE BRLRHAR) clcBh Mt sl | AR AR el PHREL 1
t r eat ment woild resuttifiont dﬁtmg)thecsmdhﬁeifmm tightought, epdiCEI0-aneqivatengtoucocorti coi d

receptor. Ipn this nethod, a subject in need of such treatnent is

adni ni st eP&f2an effective amount of a conmpound having one of the formul ae
provi ded above. DETAILED DESCRI PTI ON OF THE | NVENTI ON Abbrevi ati ons and
Def i ni ti of919l00Tlyg temn Ealkplyritsgifiop psparisef@netbersubstifeand ngses. unleghvent i onal

nmeani n

porT Uss0oRBotted GORR e A0y S Upin, b AEMIROLABRTE
convent i oradical; bemmiahatfomrtnméﬁewhlchvrnayﬂ)e fiulfyrsaturdted, motno- am;gpltbtupsanhetyd egdial |y
enconpass the c ent hst i tuen S woul d, r.e from
o O Pes e G g e mgRIET Aol PhER thegSaber ordien HRsHstiEt sl e Co -

OCH2- . [ 0819, hbmsbas B teRbi¥bns). Eymﬁl@eiffsat@;rateaslymaarb&{ radftelshesludeubigt i t uent ,
means, unless otherw se stated, a straight (i.e. unbranched) or br anched

chain, or atgyel fimiter gy sroupLwIsh ay methyla pthyloR-PEmbilseRtaPsh nttwérledfutylnhi ch maybe

full t d
il t.yviﬁeﬁéﬁﬁi“éfeg;ﬁﬁ’ﬂﬁ ARl BR DA B PO b B Biinlbos BRC |
d - C10 neznsesnd fooexaapls argeoty$ n-hegyambleptyl, ofoctdtand d’(eddcehwdxrmauﬂamd r adl cal s
Do rae | Btk ariiivis OR6 naytifl 0 orifsg S Sl SiBl oy s ey PPV
(cycl ohexmhs\aﬂmtéw&mylcgﬁ@dpa@ﬁ@mel PR tabfdrot llﬁ@t@{oogﬁlyﬁBQ)ropeﬁ? ; oyl of-, for

|

exanpl e, n-pent exyl - heptyl, n-oct and the e. An unsaturated

al kyl gr owppqr%ena;ha (hat@dlﬁgymaf‘ pmiadnyl Adbgnenbeud). etk b @ddonds. Exanpl es

gf or (‘;BZ ﬁ;P{ 9%:%9 ﬁ#ﬂ!ft%l?/l UrAURS hisRG HAB1020 Hhd REFer@CAINY BlohfSwhih adéifiited
to hydr ocarbon groups are termed "homoalkyl".

[0020] The term "alkylene" by itself or as part of another substituent means a divalent
radical derived from an alkane, as exemplified, but not limited, by —-CH,CH,CH,CH,-.
Typically, an alkyl (or alkylene) group will have from 1 to 24 carbon atoms, with those

groups having 10 or fewer carbon atoms being preferred in the present invention.

[0021] The terms "alkoxy," "alkylamino" and "alkylthio” (or thioalkoxy) are used in their
conventional sense, and refer to those alkyl groups attached to the remainder of the

molecule via an oxygen atom, an amino group, or a sulfur atom, respectively.

[0022] The term "heteroalkyl," by itself or in combination with another term, means,
unless otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon radical, or
combinations thereof, consisting of the stated number of carbon atoms and at least one
heteroatom selected from the group consisting of O, N, P, Si and S, and wherein the
nitrogen and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may
optionally be quaternized. The heteroatom(s) O, N, P and S and Si may be placed at any
interior position of the heteroalkyl group or at the position at which the alkyl group is

attached to the remainder of the molecule. Examples include, but are not limited to, -CH,-
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i sopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl), ethynyl,
1- and 3- propynyl, 3-butynyl, and the hi gher honol ogs and i soners. Alkyl
groups which are linited to hydrocarbon groups are terned "honoal kyl "

[ 0020] The twormisabésys ene” by itself or as part of anot hiCTYRBASOPBht neans
a divalent radical derived froman al kane, as exenplified, but not limted,

?y 922 CH2 GHR2EPECH, -G pCEaiNE-CHan- q{zkcﬁ{z-](“@ﬁﬁ%g&%)'sﬁ dﬁ)rﬁgfbe f rgm 1
0 car 1 < or n_at ons bei ng
prefer redtglzﬁ)'?%fé)"ngjr%&%f f@&?ﬁ on %@?@T léé 2 rrgm%oﬁkgj *al kyl ami no"
an]g "al kyI(F]Hri:(OH 1*7{(?1{3) -l aH0c«CHy,)- Oa@H2 (8 cind ACNhdiprto twohvt@matomsahayslsns?a and
refer to those a ro sat cule via
an oxygen célflﬁ?ﬁ?tw&ng%}%%ﬁ’otug &Q%Qéﬂ?aﬁrﬁiz&%%%q \k/g3 ﬁu)}mf)[ 22] The
term " het qgpal ﬂeyémalkﬁahel"bo§@dsé1f@1raslpan coninatimRAushieaanaihalent @46l neans,

unl ess otherw se stated, a stable straight or bhranched chain, or cyclic

hydr ocar bolerivediirerihetesraikyb.astskeraplifisdebut Refrlpted tortdlast Ha§-GHz-CHe @ at ed
nunber of I group
Consi st ng Bt S5 AERHEPRS popfBioa®iftne AShEY RALATLRE SEEUBECIHEMHITE 3t ome
may opti ortﬁlblo;h dfeheohiath tzelinafed. tdﬂ@lamled)xwglkynlen@h@wodkyinnmyno optionally be
Mtert or - FUGERGHEHo. ERG IRAEE) s, BBl Tl ST 1O HitPen ¢ he
al kyl  gr ou drfentafibh 8£IheUink® tgb&lprlmgaheaiay tiefdirtebreon weidhl the fdmmanpifes i ncl ude,
but are not limted to, - 05/ 070893 PCT/ US2005/ 0006 7 CH2- 0- CH3

- CH2- CH2- m@ﬂroummm@mwmthe Jompulas-(Q)Reyyspreseptpbathp )é% icHs,

- CH2- CH2- S0k CH3 (G, P OBy

CH=CH N( Cl—iﬁ@é As&e%"_@é@ﬁ‘g ‘g_‘get%lgéw Clas'lu Up to two het 8Sreog§(t)u(??rs may be
consecut i vthat aseitttaches, toftioy regveandlpt & the @bReUHOTIED adhetbr @i Gugh QEGIGZG@)R'
Simlarly, .eroal kyl e \ i | £ or par.t

substi t uen?&ﬂ&]ﬁﬂ %%1 \?)(3’6 %Pr gﬁsz&ﬂ? ﬁje}ef%%ﬂi{sé?%tgfl’ Hypowe

exenpl i fi edeitddidhs %eélﬁﬂh&t@@ahbﬂ grofpsZsuchids SICRLor@likeitdwitl be understood

CH2- S- CH2- CH2- NH -. For heteroal kyl ene groups, heteroatonms can al so

occupy ei ttherthe srmpbateroakyk 3nd PR e vt rdypdang opymutuglly Hchifisx Rather, the
al kyl enedi | Peiic gét%%hﬁ'&ﬁ are rédlt o%ﬁ&’gfafi{? N@uys, AekR ehdibrbkyl" Stduld

further, yl ene a eteroal kyl ene 11'nking groups, no orientation of
the Ii nki nept e ovigrpiesedi repdin eﬁewdmgespchlﬁcehﬂt&troﬁkylrgrmmclu he-NRiRnaritlze of t he

like,

[0023] The terms "cycloalkyl" and "heterocycloalkyl", by themselves or in combination
with other terms, represent, unless otherwise stated, cyclic versions of "alkyl" and
"heteroalkyl," respectively. Additionally, for heterocycloalkyl, a heteroatom can occupy the
position at which the heterocycle is attached to the remainder of the molecule. Examples of
cycloalkyl include, but are not limited to, cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-
cyclohexenyl, cycloheptyl, and the like. Examples of heterocycloalkyl include, but are not
limited to, 1 —(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-
morpholinyl, 3-morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-
yl, tetrahydrothien-3-yl, 1-piperazinyl, 2-piperazinyl, and the like.

[0024] The terms "halo" or "halogen," by themselves or as part of another substituent,
mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom. Additionally,
terms such as "haloalkyl," are meant to include monohaloalkyl and polyhaloalkyl. For
example, the term "halo(C;-Cy)alkyl" is mean to include, but not be limited to,
trifluoromethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl, 3-bromopropyl, and the like.
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linking group is witten. For exanple, the formula --C(OR - represents both
-C(O2R - and -R C(O2-. As described above, heteroal kyl groups, as used
herein, include those groups that are attached to the renmi nder of the

nol ecul e t hvowgles/eroksst er oat om such as -C(O R, - C(O NRPCTAUNROFNOICIIR | - SR,
and/ or -S02R . \Were "heteroal kyl" is recited, followed by recitations of
specific [IﬂﬁZ&'dr o’ﬁhd@hn(ijpsQans,umlcsa@herNReRtamd ¢ balytmskimyatdd, anaidakic.be

understo tht t ter no, dundant ,or

mut a1y Dt op bl RER s ek BE ee PRE el Bl Rl BTSRRI ea 1o
add cl ar Iﬂhygs) Whids ard ﬁl@edtﬁgéﬂlerhﬁhﬁlﬁéﬂéﬂok@lénﬂﬁ |’Ilhlﬂ ket metterdafyll mefegs fraggled herein
as excludi ng specific heteroal kyl groups such as - %@ the like. [0023]
The t er msSMoBRdPHERESY fhat goitiain fropions ayéquémtﬁrwt@m%gleﬁtﬁ%ﬁe@ &5 2pd S

conbi nat i e ar€yclic
versi ons. rerey bR TR o SEPLE Ry BERE S R AR bR Y e,

het er ocycd)pmhklw quammnecde r A &ttorpacyd group carph)e etthehedpt@ §|etr|emn1né<tr ofifiegholedude

het er ocyc 0. the re er of | es of
Cyct ont Ly PEieh e R fetyBalort N TRREg ey Gro bR aff HieCroal BTRS)

1- cycl ohexemyd pheBryl qy@bﬁﬂnﬂ( enmbhthﬁy%@h&m,yﬂ-pyrmyl m@rrblyke-pyﬁmmm es of
het er ocycl oal kyl i ncl ude, re not limte

-(1,2,5, @W%&oﬂﬂh%rawawlﬂdﬁhnwdaio1& B}éf?’fflwln%xazglvﬁ) %@iﬂ?a%%whe@l P peri di nyl,

4- mor phobhyiky, SEbX'QPJl?lh@héd})ﬂolylt £4dordvee of féé)?an@'I PlthiabQHIr W&'io@jws—an 3-yl,
tetrahydrothi eén-2- yl; tetrahydrothi en-"3-y - pi perazinyl, 2-pi per azinyl,

and the I’ihkaéol}’[ GoRayl, eyl éﬁlmtsn}’"lrfaﬂ?@ﬁn}’bﬂ-pynéyloé*@vindylb‘ypmﬁb’&m?emm vy as part

f th

ohl ot ne. FpPARRRL SR lRRN gl SR Br IR S BBAE Lis@ulndB -0 iyt
are rreantmbepmdlpl mdlammﬂbiyalmukqxhhmds ijiégltalaﬁmhdi ltholchﬂiubs@magpfoe t he

t hal is. mean to include ut imted to

Crif Isuor g?fgﬁ O&ihea ove !l %t%dr%rv } andhsterqsgyl ring SW%%%BE@W""P @%Fb&%ﬁ%ﬁw and the
like. 6 VM:&A0RL QARBRBLEEIHBPARSHP00607 [00251 The term "aryl " neans,

unl ess otherw se stated, a pol yunsaturat ed, aromatic, hydrocarbon

substitue i C n £ o] erably from1
to 3 rin@rg}gwmhf@hblgﬂép Sgeer%l %g\él ér}%ggn}&lﬂrke lgg\yvéhn&%& Legterm

"het er oar g/rlyl'oxy,&frﬁtlﬁoiy) a@fdalkyl) glbmdcxsbotmznyr anddslerdaby tringe nd @ﬁned ireone to four
het er oat ops S lected fr , . and V\/nergigﬂ the nitro en and sul fur

atoms ar el 5t g M W)@é&?@ %eallar?dnflﬁée thpiergens WBHER 1 4Ykeroup 1s
attached to an alkyl group (e.g., benzyl, phenethyl, pyridylmethyl and the like) including

those alkyl groups in which a carbon atom (e.g., a methylene group) has been replaced by,
for example, an oxygen atom (e.g., phenoxymethyl, 2-pyridyloxymethyl, 3-(1-
naphthyloxy)propyl, and the like).

[0027) The term "oxo" as used herein means an oxygen that is double bonded to a carbon

atom.

[0028] Each of the above terms (e.g., "alkyl," "heteroalkyl," "aryl" and "heteroaryl") are
meant to include both substituted and unsubstituted forms of the indicated radical.

Preferred substituents for each type of radical are provided below.

[0029] Substituents for the alkyl and heteroalkyl radicals (including those groups often
referred to as alkylene, alkenyl, heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, and heterocycloalkenyl) can be one or more of a variety of
groups selected from, but not limited to: -OR', =0, =NR', =N-OR', -NR'R", -SR', -halogen, -
SiRR"R", -OC(O)R', -C(O)R!, -CO,R', -C(O)NR'R", -OC(O)NR'R", -NR"C(O)R',
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optionally quaternized. A heteroaryl group can be attached to the remnai nder
of the nolecule through a carbon or heteroatom Non-limting exanples of
aryl and heteroaryl groups include phenyl, 1-naphthyl, 2-naphthyl,

4- bi phenyl , wo pyse70898l , 2-pyrrolyl, 3-pyrrolyl, 3- pyrazpCyus208s/iiopdodazol yl ,
4-im dazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4- oxazolyl,

5- oxazol yHNR'S(ORR &G NR"C@)W&EGCWRRSRI)?NR&ZGN&CO\R‘RWFW1 yI

e o, o e R, g

5- benzot htba\tzmlm wHekd hni¥ the tatab@znﬁbdirbdae&@dwdtoméml snetotadical. R’IE'QRm anal yl, 5-
|squ|noL% . 2- qU|noxaI|nyI 5- qui noxal i nyl, 3-quinolyl, and qU|nonI
Subst i t uel}'sastpprefessiiningependentitsize ioteideagcnrsypbstisvier prainevsiriad ring syst ens

are sel ecﬁe%%r ] Vslﬂ,[%}l%?tftﬁ%ﬁ%&’ﬁn&ﬁ»stlt@r]%&%%%% Ay Q&‘ﬁhﬂé&ﬁ@ft}?l@%ﬁgbﬁ’sed bel o

[ 00261 For term ar i n conbination w th othe
ternms (e.gbstitued gt uns;abstautydi alﬂ{ybx&cQXﬁmmhahkyk}) growyas, mthslalkgt groapsy |Whenck

heteroaryl rin e te a meant to
e uda Yinptneaitafhe il epi i Rncgrome M oge Blifot F g ik B o e R, e ot S
(e. 9., begdipsis paspeidbtly semcfdd@ybxre%hm Rmdz'tmftw"lga)ups RGktioRghat fese al kyl

groups in which a carbon atom (e. nmet hyl ene group) has been repl aced

by, for @HBeFBEEOUPE BRPEENVAEHR) a(ﬂé Pg are g H’étsh‘}‘F nlt@gawtpwhsx 9%t hyl
3- (1- naphd QylueavriPRY b rc%@ﬁiatlo eto %)4- 3032%}7 Hintle danOO)F%r ey?a§n

herei n nmeans an oxygen t oub ondéd ’to a car on “at om 281 Each
of the abduRRY srrman(‘@ lgclude zbh\kxydt be lﬂhtrtedlwr baplykegliditiyl and 9+Iﬂ0rahniln‘yhd7cremoar yl")

d bstit ut nd bst i t.ut ed f th
i cat od P 4B EAC SR Py 3Rl it F e e B ab A 4 PRl o e
provi ded ‘hahyows de@@tz‘cahoﬁ@ﬂbs&rbﬁpsexﬁmlmlﬁgaémﬁdm@t@hMmaftdgb@;ssafmltml radi cal s

(i ncluding those groups often_ referred to as al kyl ene, all cenyl

het er oal k@/bfdé‘?ﬁ,ﬁn SHEPEISYE R%W‘Palkyéwgfnﬁl? 3 apd Bl ey fnd acWé@&aO@%l kyl,

cycl oal k oRaY.C gm% |) can be one or nore of a variety of
gr oups se ct ed ?dg)%}ﬁbut *ho %mﬁ%ﬁed to: - , =0, =NR, =N-OR, -NR R',

- oo e WS iy AN ELWCET MLt L

-NR _C( O MR eteroaryl ol @ ¥aried alNRarels SiRe Rk orh) folNEX b NRhEIoBER - ORNENR R,
-SR!, -halogen, -SiIRR"R", -OC(O)R', -C(O)R', -CO,R', -CONR'R", -OC(O)NRR", -
NR"C(O)R', -NR'-C(O)NR"R", -NR"C(O)OR", -NR-C(NR'R"R"")=NR"",
-NR-C(NR'R")=NR", -S(O)R/, -S(O)2R!, -S(0),NRR", -NRS(O),R’, -CN and -NO,, -R/, -
N3, -CH(Ph),, fluoro(C;-Cs)alkoxy, and fluoro(C;-Cs)alkyl, in a number ranging from zero
to the fotal number of open valences on the aromatic ring system; and where R', R", R" and
R"" are preferably independently selected from hydrogen, alkyl, heteroalkyl, aryl and
heteroaryl. When a compound of the invention includes more than one R group, for
example, each of the R groups is independently selected as are each R', R", R" and R""

groups when more than one of these groups is present.

[0031] Two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally form a ring of the formula -T-C(0)-(CRR'),-U-, wherein T and U are
independently —-NR-, -O-, -CRR'- or a single bond, and q is an integer of from 0 to 3.
Alternatively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
optionally be replaced with a substituent of the formula -A-(CH,),-B-, wherein A and B are
independently -CRR'-, -O-, -NR-, -§-, -5(0)-~, -S(0),-, -S(0),NR- or a single bond, and r is
an integer of from 1 to 4. One of the single bonds of the new ring so formed may optionally
8



S(OR, -S(O2R, -S(O2NR R', -NRS(O 2R, -CN and -NO2 in a nunber ranging
fromzero to (2m +1), where ml is the total nunber of carbon atons in such
radical. R, R', R.. and R'" each preferably independently refer to

hydr ogen, swwstbyarps9d or unsubstituted heteroal kyl, subBET/UER0&A00G07
unsubstituted aryl, e.g., aryl substituted with 1-3 hal ogens, substituted
or unsubsbé fepltaeeld aithyl doublebony. mtemmmy kvox yf the @.lbpﬁtuems omndjha@hkatbmgpDups.

When a conpound, of the jnventian | udes roup for

exampl e, BAGHIOF beEeRT e PgnaL v h &ﬁ%@ﬁ‘\)’w@ spditatofue kb R, R,
R and R(c':'my oxp@:"w%n WRESs &mmemep&fdeﬁtnemg%@ﬂﬁsmuﬁtorsr aReQts _M\hen R
and R are attached to0 the same ni trogen atom they can be conbined with

the ni t r og¥k-, aBonBt@--8(Pha on=S(03:NR's - ThegubstitpraipddriedR randR ™ mepredszably| e,
-NR R' and

4- nor phloisln ﬂ%n dé@' ée??%keﬁdﬁ% g&ag scoﬁgg?%llrt\lﬂ%# &qm%)lgdts}ngﬂaég)r/gp r @daﬁgpof skill in
th t tand that the t t t l.ud S
el udi ng W8 o SERE-TBoLA (8. FEURTEL hEa T G OB AR Jsuch as
hal oal kyl 82 sl fur és%ﬁoﬁaﬂénrs@?%&‘nh@dﬁctslﬁ}cyl (e.g., -(OCB, - C(OCF3,
-C(O CH2 , the I'i ke). T0030] Sim'lar to the substituents described

f th

vari ed- anifO%le ?@fi@“ BRSNS Seo Rk U otbean PR LT b RAES 27

- hal ogen, confpodnids Rhich ar@ﬁi(e@lﬂi w1t-h€él@)Rly norﬁﬁﬁ&mds—dﬁ@lﬂsﬁepencﬁigdﬁ)thﬂ' R', -

NR'CCOR -NR NR NR" =NR" - NR- RRR" :NR"' ,
R e IR bl ) B A VG s AL

- CH( Ph) 27 prekérlpEﬂeglorgéarﬁilﬁ%éhvemlcﬁ& HRkedfakiéAhak iﬁ&(ﬂmoﬂ §uld cittdoer rangi ng

fromzero to the total nunber of open valences on the aromatic ring system

and wher eolptaineqkby citagfing thRneutig} forrod eghagompoinig e Brrgediiqient gapurtiodéhef r om
hydrogemdéskrg(%"bgsé‘éﬁﬁér?l@%twnaé’lﬁ He%?eqtso %r fes o ﬁeﬂmﬁceﬁl%? gund of the

invention in es nore than one R group, exanpl e, eac he R groups
i s i ndependeptible tmed adiitinh salts ackhde aadiurR potd?%iumRBala'nni, ﬁhihomgmoqusmwhen nor e
subst.ituents on

t han one of ,these groups s pr nt

i acent SEBHOGMEHSIET 1 81+ HETaSHr o1 T RGTREYS oG PBER Y P8 & ri ng of
the for muibghtaid v6ledel{ CRR hfictibnalinbe h@d BdditiN@itd e owﬂﬁkﬂﬂgwﬁt@&tin\g th&\R-,

-0-, -CRR - or a single bond, and q is anlnt@ger of fro

Al 't er nat | D@l fargoofahich prmpaybes With enudicisht apuat affhe desied agie, qther @ﬁwr or
Pt Par e e R EPBELRIRREH Byt Pl By 1o
-5-, - S( Onclude &I AerivedStcdh 20dREanioacids 1&kiehgliecldond hydmtramic,mitric, carbomc
monohydrogencarbonic, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric,
sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as the
salts derived from relatively nontoxic organic acids like acetic, propionic, isobutyrjc,
maleic, malonic, benzoic, succinic, suberic, fumaric, lactic, mandelic, phthalic, |
benzenesulfonic, p-tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also
included are salts of amino acids such as arginate and the like, and salts of organic acids like
glucuronic or galactunoric acids and the like (see, for example, Berge et al.,
"Pharmaceutical Salts", Journal of Pharmaceutical Science, 1977, 66, 1-19). Certain
specific compounds of the present invention contain both basic and acidic functionalities

that allow the compounds to be converted into either base or acid addition salts.

[0034]  The neutral forms of the compounds are preferably regenerated by contacting the

salt with. a base or acid and isolating the parent compound in the conventional manner. The



an integer of from1l to 4. One of the single bonds of the newring so forned
may optionally 8 WO 2005/ 070893 PCT/ U52005/ 000607 be replaced with a doubl e
bond. Alterri'atively; two of the substituents on adjacent atons of the
aryl or het sv@zoyb70843ng may optionally be replaced w th BRCEUBWDIM0&Mt of the
formula - (CRR)s X -(C'R'"")d-, where s and d are independently integers of
fromO t aBsnt &nmi ofitlee Gomp,ound Nlﬂ“ers fromthe vaBO@) sajt forg(sOn Rerfaimphys®al0) 2NR -. The

substituents R ferably independently selected from
hydr ogen F39P %%s?‘ﬁ"?&? %"d“ ﬂtyd oBL o P (Cr-o6)al kyl . 100321 As used
herein, the term"heteroatom is neant to include oxygen nltrogen (N,

sul fur ( 390333 holaséitian tq )t fompy theiRreseBiiny anipn PIOGSS (omTRRAN wlwc are ina
" phar mcgﬂ%iﬁ& h&r}ﬁ 5660 ﬁgﬂetg écﬁh Stindd esPRFAthefeth ArBdEEoriuhds @ft t he active

conpound are pre relatively nontoxic acids or bases,
dependi ngeahlytundergpah¢micall caanmbs«ﬂqrmhmlegltdanmﬁlmmttherocycdmhﬂnmmodm@cr| bed

h in. d I I di
Fanet i ondirbs e bt A FiprBlE By HEEE bbb HhdfuBldntEle £1” ©

neutral fmesmohvattioh bgehnaialds bmchém&alsmétﬁodasl iR ah eamoel aivmbﬁnnbﬁte Foflesi r ed
base, either neat or in a suitfable inert sol vent

phar mace PRERIS prodeigs s biflewlysoaveriedite thesomapynds PEX@F &?Beée@éﬁie%?n Betassi um

cal ci um /B & FnAESA bstch AZENBir vAth IREIAS le%&n%%'rfcherﬂlrcal%a%'gﬂﬂ lar salt.
When conpounds of the present invention contain relatively aS|c

et ral - APiIor Cefibh Bt Bang Piendy SRR AR ARS SR DRSS 408 05 aci

ei t her netsoBfted i, muluﬂa@}@dtamlrfbnﬁglmegeﬁeralﬁhaﬁmbﬁsd ﬁj‘rm@bxareqmﬂamtl cally
acceptable acid addition salts |nclud%lthose derlved frominorgani ¢ acids
| i ke hydr 8 aRpFIrated Oﬁ‘%?‘%ﬂo?‘réﬁi“i?mﬂ‘i‘ﬁsteﬁ Mathinthe BeoRE o1 GWBTHVWBB% thi c,

phosphor I&mﬂwﬂ&mﬁ@ae&am%m%h&ay &hidp M@ﬁgt&%@mmrdrgmorpmhs f4frh€

nonohydr ogensul furic {drIOdIC phosphor ous "aci ds and t i ke, as well
as the dalgeserdienil physidal fomms élreamuweleyt iRote argscontegnkite la/cth@lsreqsane acetic,

pr opi oni G, %%R%yaaegmrmd@'tghg P80k e BERE QI Lang BHERAZL C, | SUDST T .

fumari c, hzene oni c tonIsquonlc

citric, r nmet hanes and the |like. Al so |ncluded are salts of
ani no acﬂ&ggﬁucge’ﬁ%ﬂ SRR 5 ‘gtgﬁp’feﬁ%“ IGVERIOTBOSSES SISV IMFTQeRRa #0B% i ds | i ke

gl ucur oniGpQka] B @SL HIBLBIE bBRdsIthedNEntalS, didk@eddRE gebRELrie XRMREndBer ge et
al . "Pharnaceutlcal Salts", Journal of Pharmaceutical Science, 1977, 66,
1- 19) . Candizijdmal isomers are encompassed within the scope of the present invention.

[0038] The compounds of the present invention may also contain unnatural proportions of
atomic isotopes at one or more of the atoms that constitute such compounds. For example,
the compounds may be radiolabeled with radioactive isotopes, such as for example tritium
(PH), iodine-125 (**°I) or carbon-14 (**C). All isotopic variations of the compounds of the
present invention, whether radioactive or not, are encompassed within the scope of the

present invention.

[0039] Where two substituents are "optionally joined together to form a ring," the two
substituents are covalently bonded together with the atom or atoms to which the two
substituents are joined to form a substituted or unsubstituted aryl, a substituted or
unsubstituted heteroaryl, a substituted or unsubstituted cycloalkyl, or a substituted or

unsubstituted heterocycloalkyl ring.

[0040] Where group is described as substituted with a substituent, such as an R

substituent ("R-substituted), the group may contain more than one substituent, where each

10



speci fic compounds of the present invention contain both basic and acidic
functionalities that allow the conpounds to be converted into either base
or acid addition salts. [0034] The neutral forms of the conpounds are
preferably M&yp¥788%d by contacting the salt with a baBel/BP20&10800And
isolating the parent conpound in the conventional nanner. fhe 9 WO

2005/ 070898stirent Spoiosilhobfeent. gigr example rhers 2 (heCiooipd iy displisiruged r om t he
vari ous far ' takn: I: k10 : Pty in
ol ar sorgei st BsgnSe SRR Nfhne oPEBRALT BbniGHED AP LAE R X
provi des sabstiroen tksgptinhalbyhdifferent. rThas, the wdnstp,'f ‘anshor Pr(o)dy when wkd irthe conpounds
described herein are thps con;?o nds that readily undergo chem cal changes
under phy§ eB‘T“GE]FOC%ngBHg?‘{%?%tHE tfﬁerﬁltnoW%mleWéHboﬁTpounds of the present
invention. Additionally, prodrugs can be converted to the conpounds of the

present i[A0&Ht i Bescoptierhelrompoursds dithsatieseniciayentien prsdinifed byprisgiples vb

environ . ﬁg?j% , : conpounds
of the gf" gltggﬁ(!téplf)%nve I orl"y(?lt @Elogg%]#ggdeﬁqﬁengg ‘?‘}f%&%%lg’qnglﬁ%%g% Hb(raleagg)r%voi r wth
a suit ablsebstitztgdby one chmaicadla nuadbgestisubstDBAE] suCh stlstitutionsipe velegedodo dshe
present inventjon. can exist ihn unfol vated fornms as we sol \{at ed forns,

L.
i ncl udi nd® KPS B PraRciRles offhgmifa l&qr{du{gﬁgdé%g\ygggapqugpﬁgh%ﬁére&?ui valent to

unsol vat eghéeftiBurdiigledn8/of ReAIRIES IS biY 6F drilifar§GRINEN Be &NA 1IREEISBE _
invention. Certain conpounds of the present invention may ‘exist in nultiple

cryst al | ivnstable underasrvers cpedifigns, such agaghspss, newral, phpgielogigel copdiignsar e

equi val ent for the uses contenplated by the present invention and are

i nt ended {0042 e ivtithbe apacens cope sifllet liethp aetskaticeitaiv esrhpa@inds $OBB Tve@rort ai n
conmpounds_of t.he present Jnvention possess.as tric carbpn atons , (optical
contor o) T8 ettt Bt oe A SChRRagetGioRDY B B RS e e PR tiber s
and i ndis¢bgigt the §RB®IcH. ar e enconpassed within the scope of the present

i nvention. %038] The conpounds of the present invention may al so contain
unnat ur algpa P Ofhd AR *QhrisoH AE 1 LRSS cBhp MO LIARG R 1o e atoms ¢ hat
constitute such conpounds. For exanple; the conpounds may BE r adi ol abel ed
wi t h r adiyslcddovisons @hd pessyngheth onsatial amejogopd thereof. t i um  (3H), i odi ne- 125
(1251) or carbon-14 (14C). Al isotopic variations of the conpounds of the
present i[0u4)t i DR tedh el coftRIDREIptILE ("TR "N Bfers & LLBNBVTRARREIM thin the

scope of the present 1nvention. . i ) ) )
receptors also referred to as the cortisol receptor, which specifically bind to cortisol and/or

cortisol analogs (e.g. dexamethasone). The term includes isoforms of GR, recombinant GR

and mutated GR.

[0045] The term "glucocorticoid receptor antagonist" refers to any composition or
compound which partially or completely inhibits (antagonizes) the binding of a
glucocorticoid receptor (GR) agonist, such as cortisol, or cortisol analogs, synthetic or
natural, to a GR. A "specific glucocorticoid receptor antagonist" refers to any composition
or compound which inhibits any biological response associated with the binding of a GR to
an agonist. By "specific," we intend the drug to preferentially bind to the GR rather than the

mineralocorticoid receptor (MR).

[0046] A patient "not otherwise in need of treatment with a glucocorticoid receptor
modulator" is a patient who is not suffering from a condition which is known in the art to be
effectively treatable with glucocorticoid receptor modulators, Conditions known in the art

to be effectively treatable with glucocorticoid receptor modulators include diabetes,

11



[ 0039] Where two substituents are "optionally joined together to forma
ring," the two substituents are covalently bonded together with the atom or
atons to which the two substituents are joined to forma substituted or
unsubsti t ut & 20yd708% substituted or unsubstituted het ePEHU§I005/P0607

substituted or unsubstituted cycloal kyl, or a substituted or wunsubstituted
het er ocy dhvshing’y diseasggdrigooitolrawil cpsgchpsisugenientiastressi diwadess paysbsti¢ meeed with a

substitu C ap,.R £ (' R substituted), the group may
cont o - abresFICH: Beua0uld ?%g‘gééd,b%? Gre each 10 WO 2005/ 070893

PCT/ US2005/ 000607  supstituent is optionally different. For exanple, where a
(d-Co) | 4‘&7& ¥ 24QepH.S AH Ut hgEedy ea{l%“{f@ﬁg}‘é‘i vig g |8enerd SBRcEtRed; | 1 ut ed

w th one pg,ﬁn{ﬂgggag@ég}rigg@ggl'b@yents, wherein each R3D7 substituent is
optionally différent. Thus, the ternms "a,” "an,” or "a(n)", when used in

referenc a-gr st Jher.ei ; .

Descri pt ﬁoo(%&g)f Iglg(r?rep&lgluﬁ;aefagg I%ehetééj%;]aé en &lgrolgsélﬁpgl%gnﬂl %?ge%%%%gnﬁg}g%ﬁ%ci pl es
of chemniofah idpapdatip1kgpuvnconditiohpiseludioi lahy dbjective loe sifjéctivéparameliengicy as wher e a
group may, K be substituted by one or nore of a?dn er of substituents, such
subst i t ut3PEREeR EMESIUE CEGIYIngO! SyBPIOgIfH PARNE ARG B BIRLESOT cheni cal

bondi ng aBdditich SorRoLRAMNO WS piktne R1A¥iB Bhe radtdbeie8Brdration s Hething, and/ or
woul d be known to one of ordinary skill in the art as likely to be unstable

under antiaking o fivgl piodrtof degrskration leguddilitatings impraying pipgtensisphyveal or
condi U1 ONRental Ln%gﬂ)%l]n I t?hh\@'tHatrp&t gp%gl?dﬁtiotnoofggrﬁpt%ﬁfslclar?ge Ba@e&&? @Eétlvte '8?“
certai n conpounds of thi's i'AVenti on may exi Uh ot aut oReri ¢ T rnms, all such
t aut omer isohjkaivepaeimetdre indmbog ticbsrefidts odja physivahexansnatoaoerapbydhiedric nvent i on.

[0043] The term 'cortisol” refers tg a famly of c itions also referred
Lo as. hyaPBEARYPEORTiRe S aUgm Fafeeble: e fistied B e GyBEm her eof

[ 0044] ThacdesyriMy eHat's Paértis@Riiflum g REehisind thédRcldeh®f & d@stiBaked M |y of
intracellular receptors also referred to as the cortisol receptor, which

speci f i c#PNSEigypRegs el @itidnsol and/or cortisol anal ogs (e.g. dexamethasone).
The termincludes isofornms of GR, reconbinant GR and nutated GR [0045] The
term " gl Joo®dr tArc'additionelepigiictanitantd ndfert to 4 Rétenstotmothatnfyrnaopypiasfiat | on or

gonpou nd s\{l\glslti(f\u}zedo %rutnlsuaéoslti)(utg({ rn(l:go . gl,e g }?elté/roclzyréﬁ]olaﬁ(lyi gr tge?e%g}gﬁ r‘;'llla% %S ot %hg%opnlt nding of
of attachment of the ring toward the azadecalin core. The azadecalin core is the fused ring

portion of the compound of Formula (I).

[0050] The term ""higher alkyl" refers to those alkyl groups having at least six carbon
atoms. The term "lower alkyl" refers to those alkyl groups having from one to five carbon

atoms.

Description of the Embodiments

I. GLUCOCORTICOID RECEPTOR MODULATORS

[0051] It has now been discovered that azadecalin compounds are potent modulators of
glucocorticoid receptors ("GR"). GR modulators typically act as agonists, partial agonists
or antagonists of GR thereby affecting a wide array of cellular functions, physiological

functions and disease states.

[0052] Cortisol acts by binding to an intracellular glucocorticoid receptor. In humans,
glucocorticoid receptors are present in two forms: a ligand-binding GR-alpha of 777 amino

acids; and, a GR-beta isoform that differs in only the last fifteen amino acids. The two
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gl ucocorticoid receptor (GR) agonist, such as cortisol, or cortisol anal ogs,
synthetic or natural, to a GR A "specific glucocorticoid receptor
antagoni st” refers to any conposition or conpound which inhibits any

bi ol ogi cal wespoiwessassoci ated with the binding of a GR PEI/URGOAWMT st . By
“specific,” we intend the drug to preferentially bind to the GR rather than
the m néypa otGR thiaeohigh aetyt for thewR)ecificoizrads, Andareicertidererbto fandtienwi se i n
need of QF @%ﬁﬁnt mnéh lu00ﬁ15t|00|d receptor nmodulator” is a patient
who is n LNy ?F ?néﬁ Ji%F on which is knomn inthe art to be
effectivel treatable wi th glucocorticoid rece tor nodul ators. Conditions
known i n[9458] aOR mogulgioreare 1?%Ieff£ 1Ga1gag agspis f 1Pﬂuij1°m¥d€’@?’ft%8?31%f ecept or

modul at Orag B}gﬁéw}tﬁ c?@'ﬁﬁi&%ﬁsgsucﬂ%s W ARERAD PRAAR AR DN IR 0G0 froryfd!Shi Ng” s

di sease psychosi s, “deneéntia, stress disorders, psychotic
mej or  depd esisi pmancasandefuhctims Dﬁ@s&aldwemum@b'sm dwneymml ﬂblﬂ@aﬁecal in," as

used her neans _a._conpeu 0 I trycture mul a (1)
as descr%%%%nB@F%mesf é%:gﬂ erﬁgb ?%%%ﬁ&ﬁa%ngﬁkrs ?“msx ans icia of
success nfbdulatrd maakl¥e affedira vaide virtstabf ®§bas@§tat33] sidhy asro}bes@aﬂllabétesgy or

condi tion, |ncludlgg any. objectlvg or su gctlve par aneter such as

abat ementardjovascalar giveasg; HPRTIENIGHyS B %%bi FRECSSIONAERIThY e gD

pat hol OQYnﬁ%nSdéﬁgﬂehéypﬂnﬁQFﬁV?(&l &ﬁ%?éﬁnﬁﬁuﬁoh@ﬁo@éﬁc&%?ﬁdroﬁl&@ inthe rate of

degeneration or decline final point o degeneratlon | ess

debi | i t afpwrgdegempaisan (ngg a\lrpimm@htdis@aqmyé Pelénnsoms diseaselaFogmetidn- bei ng. The
treat nen L

subj et va s, Gt b RS, B RE, GREHHD PP ShEnaly, o,
neur opsy«:ltsleasw feq., ﬁmaﬁhntmwdiemmmlq)mhisaﬁstm zﬁida‘hlmatsl) @drenkOfimaioanpl e, the
met hods of t&e |nvent| successfullé treat a nt's delirium by

i
decreaS|HﬂmF @”P%Efd@ﬁ ﬂﬁ?°&ﬂ§?ﬂWﬁ$ﬁ-é§w$ﬁmmEB @@@@@gﬁbégnﬁmnWEintlon

[ 00491 Agjseadd] Ianérg(@l whiHhdiRh rc@x%tn@lgi‘ve b&fa91o?, ﬁq@madrhe;e%fs&a&@ RuditRh, f orne
part of a substituted or unsubstituted ring (e.g., E! eterocycloaikyl or

het er oar peychesinrnersxinoeatheies, pestritaumetic %trqsaaﬂnﬁ@me opstishegiqal bepetfingara t he
azadecal re is the fused ring portion of the
conpoundh%?&%%%ﬁﬁgﬁg?%ﬁﬁqﬁ%%ka%lgﬁe term "higher alkyl" refers to those
alkyl gr %‘0%3] h%;/ %gst aspect %% prgsleﬁt 1(1:1%nt10n provides an azadecalin GR modulator

having the formula:

L3/R3
oy
RVIN
K
R? @.

[0055] In Formula (I), L* and L* are independently selected from a bond, substituted or
unsubstituted alkylene, and substituted or unsubstituted heteroalkylene. L* is a member
selected from a bond, substituted or unsubstituted alkylene, substituted or unsubstituted
heteroalkylene, -C(O)-, -C(O)NH-, and -S(O),~. The symbol u represents 0, 1, or 2.

[0056] The dashed lines a and b are optionally a bond. One skilled in the art will
immediately recognize that the normal rules of valency apply for the atoms of Formula (J).
Thus, where a is a bond, R! is absent and where I.? is a bond, R? is directly attached to the

azadecalin core. For example, where L? is a bond and R? is =0, it is understood that R’ is
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atoms. The term"lower alkyl" refers to those al kyl groups having from one
to five carbon atons. Description of the Enbodi nents 1. GLUCOCORTI CO D
RECEPTOR MODULATORS [ 00511 It has now been di scovered that azadecalin
conpounds am® Pove&ns3nodul at ors of gl ucocorticoid recepP@FESP0ERWVG7 CR
modul ators typically act as agonists, Eartgal agoni sts or antagonists of GR
t her eby afbsent adyge dasipdibnes is aybastl cesrecingR” tathe aragdealingries pothelnénthe
functi onsfoﬁlqﬂag%lg‘gase states. 100521 Cortisol acts by binding to an
intracel l'ular glucocorticoid receptor. In humans, glucocorticoid receptors
are present in two fornms: a |igand-bi nlgg ng GR-al pha of 777 am no acids;
and, a GR-beta isoformthat differs inonly the last fifteen am no acids.
The two 12 WD 2005/ 070893 PCT/ US200Q 0Q06@7, types of GR have high affinity
for theifspecific ligands, and ar onsiNdeféd to function through the same
transduction pathways. [0053] G rpdwlators are typically effi caciHE%s agents
d
I ba

for infl NG iJport antyicel  ul ar Sq |.C . t ' as
car bohydﬁgp@,] g’%*ggg‘?%lam&‘ﬂ? %ti)scfnﬁloe Sé:%g%fﬂsﬁ%iﬁ%@%ﬁb%tsétﬂ&gﬁéaﬂm%?% | ance;
and f unctdlieylssubdtitlitbé oc@isahstivtdse bttaroalkys bubstitukdddbremsuteinitadadycloalkylpus  syst em

i mmune system skeletal mnuscle system and other organ, and tjssue systenms. GR
modul at or ¥bsf{yted pgsastiiyed hetego 1?/3;1?3{1@93193"6\“6 Prs\’-:-‘?fg‘ stidytg é‘g’l a%‘ﬁch as

obesity, ghalgtesr unstRfiditQMRRGWhal. di sease, hypertension, Syndrone X,
depression, anxiety, glaucoma, human inmunodeficiency virus (HV) or

acqui red joFEynoget i Gl Ge, 5y AOLQTREALRR:sy g QASOGHERALA PR e 0.
%O ogni en

Al zhei mer"’s™ di seasée an ar ki'ison''s di sease) ’ i on ncément,
Cushi ng' s-COQMRGRE, -NRFERE prubsti Rt skb@sasubetitned péicydsiubstithtedbt tnsubstinftédanmat or y

di seases (e.g., osteparthritis, . rheumatoid arthritis, asthnma.and rhinitis),

adr enal féﬁﬂ?fg?rlmxsui’gftﬁlféﬂr %SFIP@HP@, Cm??ailfyqi #@&lﬁeéﬁw H‘éta%fi ci ency, _

| MUNOND Ayt @b yRIdalkFL bisHMA®r Vs SRARRS ardl, hR! GbSiHtutedRy Bekub&ahiedg, conpul sive

behavi or, multi - drzggg%eskst ange, addiction, psychosis, anorexia, cathexia,
=

post - t r aukRiRrPaTyis i nardRe, apovembys gidepandprhesclacted fipnehydrogedi cal
cat abol i s, andy %%h@stiﬁft%fe élias%’ll, F}x[b%&&xﬁdg cfllﬁ l’ﬁg?ucl))frsﬂit'h?etd HREP&Hy1, fBGiRESSEN!

i nvention provides an aza
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, and substituted or unsubstituted heteroaryl. R*® and R* are
independently selected from hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heterocycloalkyl, -S(0)mR*E! and -S(0)NR***R?3. The symbol m represents the integers
0,1,0r2. R*Eand R* may be joined to form a substituted or unsubstituted ring with the
nitrogen to which they are attached. R**', R**?, and R*® are independently selected from
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl. In some
embodiments, RZ%? and R?® may be Joined to form a substituted or unsubstituted ring with
the nitrogen to which they are attached. In some embodiments, the substituted or
unsubstituted ring formed by R*®? and R?®3, and R?F and R%, may contain additional
heteroatoms such as a nitrogen or oxygen (see "optionally joined together to form a ring," in
the definitions section above). In addition, R* and R' may be optionally joined to form a

substituted or unsubstituted ring
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having the formula: R3 L3 N'R4 R-nLiz \R2 (lI). [0055] In Forrmula (I),
L2 and L4 are independently selected froma bond, substituted or
unsubstituted al kyl ene, and substituted or unsubstituted heteroal kyl ene. L3
is a menber wesmbawoed from a bond, substituted or unsubsPC¢T/US26P/WP4Y| ene,
substituted or unsubstituted heteroalkylene, -C(O-, -C(ONH, and -S(O,
-. The syms@] Rfisrsekmpemmss@stimredmruasubpme@e]mgﬂeealamsmmutqd@s a and b are

opt i onal I recogni ze that
the norma %tggg?tevewgﬁéﬂgsgl%ur}?é;oﬁ‘ or k?s%é.\te %’%Oaéﬁynvgg?%ﬁtﬁ‘ﬁ‘é&/? Thus, where
ais a b@m@hbstﬁultedﬁetaxbsm&amﬂdsu&d@ﬁﬂueedloiunﬁlb@ntbmﬂdxyl,l%&bstﬁuﬁd bect I y att ached to
the azadecalin ¢ xanp AL2|sa ond Is =0, it is
under st oSESPORApteR getF@aryiSO 2@4)%?0 y 1%%% ﬁWR‘g%sent and the
dashed | 'u'ﬂ@‘ub@htht%d abp Q@osﬂ%é@&ﬂdﬂ@%sﬁ&té&&&@al%ﬂaﬂﬁ%teﬁ o hi®ibststed hOWN i N
the fornula bel ow LAW [ 0057 or mul a Rl is absent or

sel ect ed cyelosikHygbstetad osuwbs;tttmeéhet@focymgqﬂﬁdx ubsfitatgd Oallkﬁ}llbstlt@@@%’i tuted or
unsubsti t r edsmo

substi t utagggl%ﬂqﬁ{r?gu ﬁ]%%ﬁ%ﬁ%tgtu%ﬁ%é{&eora clygl oéﬂdk %Péﬁ,géé&,? glt@cf%fe&@{ijﬁé}nbst i tuted
aryl, andydsghs bubistitued o insutstitusdd alk, esuibshﬁlhted oaunshbstitiied Biterlkiis sel ect ed

f o) BR20
- rN(Ig\’ngRZ F, S"}Eﬁﬁlﬂ’é@ qfapcgﬁ’swte&réaﬁé’?v{] ﬁ‘f@ﬂ“ﬁ?%luﬂs@ﬁﬂqu%}lﬁeé%%%@gu bst i t ut ed
het er oal kyhstinBsds tuh§ubk @ i@l ariN SORbtithie@ dr GosebARhKY heteDdBS ! RIPULAROT

unsubsti t ut ed
may optionally join to form a substituted or unsubstituted ring with the nitrogen to which

they are attached However, R? is not lower alkyl.

[0060] R*is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
-S(O)R*, -S(O)NR*BRC, -C(O)R**, -C(O)OR*, -C(O)NR*®R*. The symbol t represents
the integers 0, 1, or 2. R‘*A> R4B, R4C, R*P s R4E, and R* are independently selected from
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl. R*® and R*¢ may be joined to

form a substituted or unsubstituted ring with the nitrogen to which they are attached.

[0061] In some embodiments, R**, R*®, R*’, R*®, R*E, and R™ are selected from
substituted or unsubstituted (C,-C,o) alkyl, substituted or unsubstituted 2-10 membered
heteroalkyl, substituted or unsubstituted (Cs-C;) cycloalkyl, substituted or unsubstituted 3-7
membered heterocycloalkyl, substituted or unsubstituted aryl, and substituted or

unsubstituted heteroaryl.

[0062] Tn other embodiments, L%, L* and L* are members independently selected from a
bond, substituted or unsubstituted (C;-Cs)alkylene, and substituted or unsubstituted 2 to 5
membered heteroalkylene. In a related embodiment, L2, L and L* are members
independently selected from a bond and -C(O)-. In another related embodiment, L2, 1* and
L* are members independently selected from a bond and unsubstituted (C;-Cs) alkylene,
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het er ocycl oal kyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl. R2A, R2B, R2c and R2D are nenbers i ndependently
sel ected from hydrogen, substituted or unsubstituted al kyl, substituted or
unsubst it ut &0 WeVEPal kyl , substituted or unsubstitut edPE€l/EPHEYI0Y407

substituted or ynsubstituted heterocycloal kyl, substituted or unsubstituted
aryl, and00$3bs® mayde absentierds baledtedfrem hydrogem andsubstitpied gp engebstitated

i ndepend 1 ted al kyl,
cubst tut Bl o SFEE RerpbATLEARETR) RSk bt AR MR D T it ot
aryl, suhgdrogen, ewthyt, and sOESOH;u e dreldnied elmbocjmienaleyd gbserB( O) TR2E1 and

-S(O ~, NR2E2R2E3. The synbol mrepresents the integers 0, 1, or 2. R2E and

R2F may hgodapi Mesh AlerdBH 8 ud 8P shbddithRHisOR? WREIEE frbil-a0l “N-OR*N -DR*? he
nitrogen to,which they are attached. R2E, R2e2, and R2E3 are |ndependently

sel ect ed “NRof ﬁ%ﬁ@@“@@f uaeibstimtediedCon aﬂW&GB‘%&‘W‘E‘i eiungphsjituteds2d8t i t ut ed or

unsubsti t %’Ei% i e Kyl

substi t ut relaﬁ%%ﬁ ﬂ{}}lftsh?ségﬁ E&g?ltedrn%)%i{/c oa ﬁlega%ém?lt%tbgﬂ ea%llrmsubstl tuted
aryl, andnsbbttied thdemberadnhetbsbycﬂqaﬂad sub‘stﬁut@dtoyhnsubstltst@darylemﬂodl ments,

R2E2 and 0| i tut n uted ring with
the_ it r GO AT areiCol helefbenfl B Palt YT art BiEPalbalil Ry Ak

substi t uthgero@én add&ﬁbﬂbﬁﬁtbd @Hlﬁi@uﬁ’stlﬂ@df(@1r®@ abHleR@axﬁif‘lﬂZF %ﬁembéird RZE and R2F,
may contain additional @heterpatons such as_ a nitraq or oxygen (see

"opt i onaltpdepsrsieribisetestrdifont hydsogenapd ﬁ“l?ﬁtlﬁﬁed' or] Wsul?sﬁg”‘épe(ﬁ ek %lﬁg section
above). In addition, R2 and Rl may be optionally 10| ned to forma

subst it ut[@Q65br Rimwbxmbteuelected fragn :Ln %M)Czﬁésmg&g&z ROTMgBRE6 5¢ 1006607

Subst t UL BROGReThuT O aT her & ooy In ¢ Bl PRt el RRCThaRl (Ut oo

cycl oal kmhothaubﬁteuteﬂﬂbedin&m, RAnsed atd ﬁmtda@hehemerbqsybbmal | cyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, OR3A and

NR3BR3C. [fifh) | m@é@eﬁ{p@g ErBBaiRdRs R? féJéeq?ééteﬁarfmny asibakdd stasatiod (C)-

substltut ed or unsubstltut ed heteroal kyl, substituted or unsubstltut ed
cycl oal kydy) aﬁiyﬂ)ssub&ﬂmt@thoromsumsulb@tZ-t%nmbh@déllemw{wbﬁymed substituted or

unsubst i tut roaryl. R33 and
roe are iES Rl o PRSP BRE, S R A BB L Bl 07 Vs ubat fut e
al kyl, s ub&tacyubﬂﬁylpgubuunﬁub o thisub&tutbd tagy Gald KylbstltutSdlhlSInsﬁbﬁtlﬁdecDr

unsubstltut ed cycloal k substitut.ed or. unsubstituted heterocycl oall cyl,
heteroa1y1 In axelatgcl embod?ment u31s substituted or unsubstituted benzyl. y y

[0067] In another group of embodiments, R> may have the formula:

"/ (D).

[0068] In Formula (III), q is an integer selected from 1 to 5. R’" is independently selected
from hydrogen, halogen, -OH, -COOH, -CFs, -NH,, -SH, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, -NR*®'R*™, -OR*™2, -C(O)NR*™R3*3 and -C(O)R*PS.

[0069] R’P! R3P2 R3D R R and R*P® are members independently selected from

hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,

substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,

substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl. R*"! and R*™?

are optionally joined to form a substituted or unsubstituted ring with the nitrogen to which
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substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl. R3B and R3C may optionally join to forma substituted or
unsubstituted ring with the nitrogen to which they are attached However, R3
is not | owewaaioky0708930060] R4 is selected from substitut BAI/G8200/¥0d93t i t ut ed
al kyl, substituted or unsubstituted heteroal kyl, substituted or

unsubst i theye attpciedalRR Y and RiBahaytaltod 0@t1ouaiiswbgtedttmfcafmam©st¢n’@dpcl oal kyl ,

substitute subst te stitut unsubstituted het eroaryl ,
_ SO0 R4’ & Slb%ﬁg tH gﬁ &ﬂm &e@ﬁa&ﬁ O NR4BR4cC . The synbol t

represent s n oW, R4D R4A8 a RAF are
i ndepend&’ P!/ Eﬁiﬁt@gembﬁﬂﬁw%ﬂb%% IPWS%S%“%@%%F‘? ?Lﬁ“@&gglﬁkyl substit ut ed

or unsubsgidebtiestyn@leteadidsyh d;r&g'ea%hbéumt@&l aIPJyl MU otuts@skigxgd oal kyl
d

substituted or unsubstituted heterocycl oal kyl', substituted or unsubstltut ed
aryl, substeioeliykaubstitueiswybloelkylsubdtithist or aasupistituRdhetarer YRoakhyultsttijtasi ned to

formas g wth the nitrogen to which they are
at tached. Rﬁ %ﬁb%ﬂm%dO%%%Hﬁ%ﬁ#e&h&gma‘l}g4A R4B, Roc Ran Rd4a and R4F are

sel ected substituted or ugsubstitu hgiituted or
unsubst i t[éﬁ ig] g9t aﬁ%@dé‘ﬂent%&az’rsé%{iq%% engﬁgé?‘it‘fccﬁ%‘ }B%I%ﬁ%ﬁbst‘i tuted
(C&3-C7) %\Y&'tlﬁ@éd@k@@%h@‘l IO &l sthited BSHREbtItHEE d- 19 rhembPB BPE§alkyl,

het erocycl.pal kyl sti'tuted or unsubstit ut ed aryl, and substltut ed or

unsubst i it eﬂlbﬁé’@féql gxamypbsﬂ[a@@t{@l -GsheystonByl b Gewhstited orumsubsttugdB-84 ar e

rembeLs FRARRRRTERI YRk ACRET LA o e RHRRELL HOPLBLoHAg UPSL Tt ut ed
het er oal kybubstiuted hetaroasil,alN&P BB pARTEHtC(QANR PR *Bh dnd 4C@ENR Fenber s
i ndependently selected froma bond and -C(0)-. In another rel ated

enbodi rrerp(§072]_2 RIVJRATAR P 4B @3ITEHa g’ 484 Bﬁh%ﬂﬂil Yels@éEhba%yHfoesn a bond
and unsubgH t ut ed éCl cs)  al kyl ene. 5 VWO 2005/ 070893 PCT/ USZg 0607
[0063] RR meybeiteed enunsypstitgedsalkd edswhsﬁﬁa}twarrwg@bﬁﬂamfl ]%QE%Q%IKYIURed' or

unsubst i ts{:ﬁs'ﬁglt éladfr lﬁ)ﬁgubs#ﬁ deﬁ'}gélg'ﬁl(y "de%'iﬁ' &@xf’%qgi %ﬁﬁteﬂetéﬁfﬁ% is a

nmenber se cte rom In a relate

enbodi me®’™® —slabstuste@bsmubsumm aml -aubwmtad ommsgbsuupe@ﬁet@fmwhl nments, R2

is sel ectRagl\ fr bstlt eh (% unsubstl tuted
ached to form

(C) - C30) N T oG OB TRE TP Bre g they bie'd

‘ R3D7-subst1tuted or unsubstituted heterocycloalkyl, or R*®.substituted or unsubstituted
heteroaryl. R®”* and R are optionally joined with the nitrogen to which they are attached
to form a R*™-substituted or unsubstituted heterocycloalkyl, or R*™-substituted or

unsubstituted heteroaryl.

[0073] R is selected from halogen, oxo, -OH, -COOH, -CFs, -NH,, -SH, R*™-
substituted or unsubstituted (C,-C o) alkyl, R**-substituted or unsubstituted 2-10
membered heteroalkyl, R*™-substituted or unsubstituted (C3-Cg) cycloalkyl, R*P°-
substituted or unsubstituted 3-8 membered heterocycloalkyl, R*P!°-substituted or

R*P"substituted or unsubstituted heteroaryl. R*® is selected from

unsubstituted aryl, and
halogen, -OH, -COOH, -CFs, -NHy, -SH, R*™-substituted or unsubstituted (C;-Cyo) alkyl,
R*™-substituted or unsubstituted 2-10 membered heteroalkyl, R*™-substituted or
unsubstituted (C;-Cs) cycloalkyl, R*™-substituted or unsubstituted 3-8 membered
heterocycloalkyl, RP%substituted or unsubstituted aryl, and R*P1_gubstituted or

unsubstituted heteroaryl.

[0074] R’ is selected from halogen, oxo, -OH, ~-COOH, -CFs, -NH,, -SH, unsubstituted

(C1-Cyo) alkyl, unsubstituted 2-10 membered heteroalkyl, unsubstituted (Cs-Cg) cycloalkyl,
17



menber ed heteroal kyl, substituted or unsubstituted (C3-C7) cycloal kyl,
substituted or wunsubstituted 3-7 nenbered heterocycl oal kyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl. R2A and
R2D are |ﬂd@ﬁbﬁ@§%@&y sel ected from hydrogen and substlfﬁT@aﬂ%Wmm“”

unsubsti tuted %Cl C al kyl . R2E and R2F are rrg f in pen ently
sel ect ed YIspisil :%%Bﬁn@ﬁﬁd§@B§FV@ﬁ¥%ﬂ‘Bﬁubﬁgg < pvl and yny F‘ﬁf ) al kyl .

[ 00651 thé@éfar?ll s@mb?s SrbRE e f10m =00, uo@'ﬁ -CRANEn d SB? bhabsridiaber s

sel ected froni hydrogen and unsubstituted (C -C5) al k%/ In a rel ated
(5]

enbodi mentCi-Ga) alleyl, ﬂ@subswuteéﬂotormmbeé@cbh@eroetkmbemfn@ﬁtttu REC}-Es)1qycloabiyt he
dashed | | d
o e ube B ihies- PR ARG D15l 7 b Al EIOR T Rfubstibirckd o€l ect e

unsubst i theteocargk 10 menber ed heteroal kyl, substituted or unsubstltut ed
(C3-C7) cycloal kyl, substituted or unsubstitut ed 3-7 nmenbered

het er ocyciog®d kylin,so&%ﬁtbbdtuteﬁ@ RY jpifsdsast fedHUREARYY, - ORI, SOINRCRRERF, or
unsubstituted heteroaryl. In a related enbodinent, R3 is substit ufed or

unsubst i t Pharsyipted powerbstityedhirramy] @qwlltﬁae%@apmt% resl Fray have
the for m"tltngy be ):[u]:mbé@gtnd%se%héﬂt?y selgte!tgg %gln ﬂﬂhg%é sﬁﬁslnkt)ted HicyISREN_ 1 nt eger

sel ected from Is’in ently l'ect ed rom hydr ogen, hal ogen,
- OH, CCﬂﬁ,bst&tﬁ]léB or mtdbtzstltutéai—hetauﬁlsyl; Rﬁ’t’edbszmututemsubsubstlmt@thmrkwcmakyl

substi tute g UNS |tute et Kk subst Lendt ed .or stituted

cycl oal ky"ll %‘tbfttlltaféamw ﬂﬁ‘étﬁfgé%?rf’ﬁ%&LdRhetaﬁ @Fagaqe O(P;%/%Pna g’dB@F‘?t uted or
unsubsti t wite dte&ﬁtngcn &ilsbﬁfbh et et MacheasolRshd 4 ntl)édumwé@awisubsﬂhﬁaﬂ R3D2
OR3D3' - C( 0O NR3D4AR3 [00691 R3DI, R3DZ R3D3 PR$D4 R3D5and

R3D6 are lh%%@fcgoatkﬁb @bE»n déﬁﬁlyﬂ%deqré@ﬁ‘é&tlwwettt%%&Eﬁoms gELedimsnisdthe
unsubstl tHﬁ§6’ptﬁ‘>hlﬂW mcl§&|5lg%hlag&ﬁl%l gﬁ% HOSHARL t uted heteroal kyl, substituted

unsubstituted cyc oal kyl, substituted or unsubstituted heterocycloalkyl,

substl t ut bst ryi; apd_s kl t ut bst t ed
het er oar yﬁ).%ﬁs ﬁ%’%‘ﬁ&l {g 1(¥)pt |R§naTmI ﬁé%‘?e#’ %e“i%doé‘ Ttuted or
unsubst i t kfdeshenj m’@7-mﬁshtutdd&>r Rhdubstiyeed maem;m cd:ﬁpﬁwl g'ZaOﬁh&b@&QlB&é}oatom

PCT/ US2005{£00607 t he re attached D4 and, R3 al so_hg dptionally
j oi ned togf o RS UGAE Hps %tﬂteéﬁiete{?ﬁwﬁgﬁ}’ t%f‘@ﬂ‘s?lgﬁd‘%“{qﬁo&eﬁelznl trogen to

Wwhi ch t heypatiigted bt @flBdituted heteroaryl comprising a ring nitrogen; and alkyl substituted

with a R*™-substituted or unsubstituted heteroalkyl comprising a nitrogen heteroatom,

R*™_substituted or unsubstituted heterocycloalkyl comprising a ring nitrogen, or R3P10

R3D4 R3D5

substituted or unsubstituted heteroaryl comprising a ring nitrogen. and may be

optionally joined with the nitrogen to which they are attached to form a R*® -substituted or

R3D8

unsubstituted heterocycloalkyl, or -substituted or unsubstituted heteroaryl. In some

embodiments, the ring optionally includes a heteroatom.

[0077] In other embodiments, R*"" and R*P?, and R*™ and R*P® are optionally joined with

R3 D7

the nitrogen to which they are attached to form a -substituted or unsubstituted

heterocycloalkyl comprising an additional heteroatom, or R*®-substituted or unsubstituted

R3 D2 R3 D4 R3D5

heteroaryl comprising an additional heteroatom. R3P! and , and and may also
be optionally joined with the nitrogen to which they are attached to form a R**%-substituted
or unsubstituted oxazolyl, imidazolyl, thiazolyl, isooxazolyl, pyrazolyl, isothiazolyl,

purinyl, pyradizinyl, pyrimidinyl, pyrazinyl, or quinoxalinyl.

[0078] R> may also have the formula:

18



[0070] In a related enbodinent q is an integer selected from1l to 3, and R3D
is independently selected from hydrogen, substituted al kyl, substituted or
unsubstituted heteroal kyl, substituted cycloal kyl, substituted or

unsubst i t ut &¥b tws/eresycl oal kyl , substituted aryl, and s86EUSINYRE6Gr
unsubstituted heteroaryl. [0071] In_certain enbodinents, R3Dis

i ndependently sel ected from hydradé R3D7- substituted (C7-C o) alkyl, R
3D7 -substituted or unsubstituted X-%0 nmenbered heteroal kyl , Iv).
R307-substituted or unsubstituted (C3-CS) cycloal kyl, R3D7-substituted or

unsubst i t{pé7g 311801‘116@5%@') PP hedcpscRa\anPR}dtdden, R Bithsbi [CitEs affyl,
unsubstl'ltyg;)?ed aryl S—substltut ed or unsubstlg ted heteroaryl,

- NR3D1R3 awbeadd»ewmﬂmo&z] -spatitutedy R3DS R3Da
R3DS and ‘F‘Elyf{m%@%# EkL&ryun%Asﬁ e%% i&%ﬁ%@)’é&%&? 010R§<917 Ifmbs“ tuted or

unsubstitu sti1tut e Unsubsti t Ut.ed het kyl, R3D7
substi tutsabbtlartedmshBé? rsmhstéuted:ymmsabsmﬂtqdlﬂmy]suﬁk 'R DfeéDR%r ,unsubsti tuted

het er ocyc b 3D5R3 4ok t 105 t] dpdt ©0s gy3pd
R3D8- subsb?@u CELS%@ tUe er argsfllk’l %Dlﬁiaﬁrigi @faﬂ;d 4§65t onal 1y
j oi ned vmdehnédw»om fd% vgemlh (III\)mIrﬁehreIaltw)énﬁl’oem&ht aRaslsdl@tddofom aNR P R,

R3D7- subst | Lt © H)l;stl tuted heterocycl oal k or R3D8:-substituted or
unsubst i tRed> Q&@?‘% angbSEpptiitegl W“béﬁ%te@]ﬁ‘le{eé?ﬁé}’ |SPIIPEIHEE W h t he

ni trogen JiQ,dphi ﬁhaﬁohﬁ}’reﬂt&i @H‘JE&@%&Q RP0,{1G0M Ge %g)el%gﬁﬁ bistid 68 76

unsubstitut ed heterocycloal kyl, or R3D8-substitut unsubstituted
het er oar yydrdgen Z8ustiRg®izalkd, sibstiutee dr insubstihvgddgeeroallyl subs@pted @OON, - CF3,

- o) l cyl,
o supd i SHRTALALER Bty b bl oY
R309-substituted or unsu t uted cycl oal - substituted or

unsubst i [P IrgnsEIRNRP ‘Efn l@Plﬁéﬁillﬁ%@R? or SF@?&% feinp sy Sflﬁlfeéid)ror

unsubsti tyfedianed (= @:noq aii%P %QOS%H@& drmﬁﬁﬁskltgtred gwﬁa&%&% agichalg0aryl . R3DS
is selected from hal oge -SH, R3D9-substituted or

monber Idtwbgduté@pm@s“a‘twpﬂﬁ}?@@@%mﬂhstlwteéidnrdrnsulw@t}bgd 317@@@628‘11? | kyl
RaD0- subdlrrareR Y ey Al B il ond VBRI S BRutfitee) Cvel oAl

R30- substhetantmyl. or unsubstituted aryl, and R3D10-substituted or
unsubstituted heteroaryl. [00741 R3D9 is selected from hal ogen, oxo, -OCH,

- COOH, 881]- NBmay o363 have serstohdiit ed  (Cl-Clo) al kyl, unsubstituted 2-10
merrbered eteroal kyl, unsubstituted (C3-C8) cycl oal kyI

R4G) .

[0082] In Formula (V), R*S is a member independently selected from hydrogen, halogen,
-OH, -COOQOH, -CF,, -NH3, -SH, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl. A is a substituted or unsubstituted ring selected from substituted
or unsubstituted (Cs;-Cq) cycloalkyl, substituted or unsubstituted 3-7 membered
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl. X is selected from a bond, -S(O),-~, and -S(O)VNR‘U-. R*is a selected from
hydrogen, substituted or unsubstituted alkyl, and substituted or unsubstituted heteroalkyl.
The symbol v represents the integers 0, 1, or 2. The symbol w is an integer from 1 to 5. In

one exemplary embodiment, X is -SO,-.
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17 WO 20051070893 PCT/ US2005/ 000607 unsubstituted 3-8 nenbered

het erocycl oal kyl, unsubstituted aryl, and unsubstituted heteroaryl. R3D10
is selected from hal ogen, -OH, -COON, -CF3, -NH2, -SH, unsubstituted

(C1- C10) al ko 20086m8863st i t uted 2- 10 nenbered het eroal kyl , PGRYSAILYIPET ed

(C3-Cg) cycloal kyl, unsubstituted 3-8 nenbered heter ocycl oal kyl ,
unsubst i t U] arliy k related stonB o berbadimens, Rhetsé?]GSi‘ieS} firony Inysirageny spbgiayied (Ci-

enbodi ”E“tcs @dsdb§tlt§%h%g51?§ab§tt&ga%et eibered etdrBE; subSliiAIREARDS  and

R3D7- substl unsu |tu corrprl sing a ring nitrogen. W
and R 12 Gyrycloekpiesdbetimtadrod epabstitnttd hetgretyetrtadid/Lf substithipd agdemd

R3D7- subst i t d aI K substit.ute subst het | kyl ,
RaL 7 subserT iAo el fab el Rt G SRR Lt e
or unsubstfidnufidetithet oF aasuptitutB8 RY nshtbeRADRterdyy cloalkNisiestiakttdof 0i ned  with
the nitrogen to which they are attached to form a ﬁlg,hy bstituted or

unsubst i t FRastityiederdcandshbstitysed orginsuRsirited fiteroaryl R€tbst i t ut ed

het er oarylzjidrfbiS QN n%@faeéu%ﬁm)&meﬁm‘m fh@pﬂs@pé b BRatled dr @xﬁbﬂéﬁ&&d%@radd' tional
ring heteroatom [00761 In certain enb ments, R3D3R3D4 and R3DS are

i ndependertibplkskl ected from hydrogen; R3D7- substituted or unsubstituted
het croal kyl conprising a nitrogen heteroatom R3D7-substituted or

unsubst i t yoes#] heheérﬁeymb@ﬁinklytls KB igindepemipnay sélagediromdgargeR3ioges,ubst i t ut ed
or unsubstjtuted hetero oONRfiSin ri ng.ni.trogen; | kyl
substi t ut \S&O[QﬁaC%SDg%é glt ttﬂ‘ts\é‘?:ftlgﬁt%tﬂﬁ Y“Eﬁ%@@ﬂeﬁm 'éa?sflﬁﬁ?d or

conprisin %%H@ilﬁféﬂgﬁfbrm%ﬁ ergt-QiE‘stnm% BPorsuRsthibd b R0yl URSURSE kit et

het er ocycl oal kyl conprisi'ng nitrogen, or D10 subsgdé_t uted or

unsubsti t umé@sh@teérm@rwcb@kﬂs R!él ﬁgbsatll’f@drﬂj upsubstiéad arpiz mal sEEtgitefy be
|1
ol b g e

R3D7- substltu I unsubstitu 4 Uted or
unsubst i t uSHAREserstated or uhsubsiiined (@rG@palkEnR § substitutedor msubsunad:d ¥10ncl udes

e on o et Hefare By R o TRAC g f%@%ﬁ.]@ﬁ??h R o o m

a R307- subgbdtiub@sh 1@fsubbAaiddSI-8 thidhBered h@t%@emmkﬂakf%umfméd & ng an
addi tional heteroatom or [R308-substituted or unsubstlt}gzed het er oar yl

conpr i SI ngmélllbsﬁﬂléﬁdtﬁl'ﬂn%d Rt aibgfintsdor wamstier reseparyhnl” Rovselested fiIRID5 ™ may
al so %ﬁdsguxgabhy ¢@gﬁecblw Iyt Ry RGF Q0GR tE@ oV HsGRstIEY (B8 Phikfched to

forma R3 stit
S3substituted or unsubstituted 2-10 membered heteroalkyl, R*®*~substituted or
unsubstituted (C3-Cs) cycloalkyl, R*@-gubstituted or unsubstituted 3-8 membered
heterocycloalkyl, R*** substituted or unsubstituted aryl, and R*3*substituted or

unsubstituted heteroaryl.

[0085] R*® ig selected from halogen, oxo, -OH, -COOH, -CF3, -NH;, -SH, unsubstituted
(Ci-Cho) alkyl, unsubstituted 2-10 membered heteroalkyl, unsubstituted (Cs-Cs) cycloalkyl,
unsubstituted 3-8 membered heterocycloalkyl, unsubstituted aryl, and unsubstituted
heteroaryl. R*%* is selected from halogen, -OH, -COOH, -CF,, -NH,, -SH, unsubstituted
(C1-Cyp) alkyl, unsubstituted 2-10 membered heteroalkyl, unsubstituted (C;-Cs) cycloalkyl,
unsubstituted 3-8 membered heterocycloalkyl unsubstituted aryl, and unsubstituted

heteroaryl.

[0086] In certain embodiments, A is selected from phenyl, pyrazolyl, furanyl, imidazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrrolyl, pyridyl, pyrazyl, pyrimidyl, pyridazinyl,
thiazolyl, isothioazolyl, triazolyl, thienyl, triazinyl, thiadiazolyl, dioxolanyl, dioxanyl,
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or unsubstituted oxazolyl, imdazolyl, thiazolyl, isooxazolyl, pyrazolyl,

i sothiazolyl, purinyl, pyradizinyl, pyrimdinyl, pyrazinyl, or

gui noxalinyl. [00781 R3 may al so have the fornula: 18 WD 2005/ 070893

PCT/ US2005/ 00@80707088D (1V) [0079] In Formula (I1V), R3D PSTHEPMFPMEPf r om
hydr ogen, R3D7 substituted (Cl-C5) alkyl, R117 -substituted or

unsubst i {THREEYiplesahydmiaiend ,@@@%@BﬁWRWﬂ-wF@BWK@HQ§$PﬁuF€@E%tBPW@HWCycIoaIkyI

RSE;) ;gﬁﬁ%‘*ﬁgi‘;"“%%?Eﬂ%@ﬁ%ﬂﬁﬁmﬁﬁﬁﬁg@% G e -
-N 1 D4
=307 and (PIh 4V GESHEDT Pt SERURFUN ORI (4 7T 150 P FERRUs s

enbodi nenfe ink&Moh s FerdxespRMinfsoRBembRERRITE MRe dashiR B3 m@(b@hNRR%R@Wand
substituted or unsubstltuted heteroanyl co r|S|ng aring nitrogen. In

anot her resubsiyted epprsuhgittted bevpyl, ek Repthedp@lidependent | y sel ected from
hydr ogen, substituted aIkyI substituted or unsubstituted heteroal kyl,
substituted or unsubstituted heter R@élkyl, and substituted or
unsubstituted heteroaryl. 10080)—Xni§%§49r0up of enbodi ments, R4 % a nmenber
selected fromsubstituted or unsubstituted (Cl-Cto) al kyl, subst ted or
unsubstitut ed 2-10 lgggerquheteroalk substituted or unsubstltuted

(G Gy SR T P Gn R i o ok A aribet BRRT € POy bl 2 related

heterocy%hgghﬁMht>§Hb§©}tMM§gb9&igﬂﬁyb§5%gﬂged aryl, and substituted or
unsubstituted heteroaryl. 81] R4 may al so have the formula: JRAG -X A

w 4 i ndependently sel ected from
hygﬂgen[[gﬁéﬂghelgnfg&%apl%f%@héh%ﬁgg%% suEsti t ut e)(; or

unsubstituted al kyl, substituted or Epsubstltuted het er oal kyl , substituted
or unsubstituted cycl oal kyl, substlg ted or unsubstituted heterocycloallyl,
substituted or unsubstituted ary Land sﬂp§t|tuted or unsubstituted
heteroaryl. A is a substituted ¢ nsdbstltuted ring selected from
substituted or unsubstituted X cycl oal kyl, substituted or (v,
unsubstituted 3-7 nenbered

[0090] In Formula (VII), the dashed line b, L?, R?, L*, and R* are as described above in

the description of the various embodiments of Formula (I).

[0091] Further examples of specific combinations of the embodiments described above

include:

4
0 (VI

oSS
o (IX); and

© X).



het er ocycl oal kyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl. X is selected froma bond, -S(O, and
-S(O,.NR41-. R4l is a selected from hydrogen, substituted or unsubstituted
al kyl, and subzbiossd or unsubstituted heteroal kyl. ThBCEYRHI000607

represents the integers 0, 1, or 2. The symbol wis an integer from1l to 5.
In one 89! & HorombroIHpAL, RX L &and BOare as desciiigydxbose mAb@dascription of

PCT/ US20 0 00831 a relate r 04§pﬂ[gd' 4GS sel ect ed
from hyd?%‘!gj\gdﬁ%ssse&bsohl?%]?se%#%&gla‘gg) hlafl ?(r%u, au@@bi“tl u egdgggae%ﬁgﬁﬁf%qoﬁ Uted 2-5
menber ed it deseaiptior of theragiont erhbalifélis Q7 @yolaqhl Ky FornaldbEX) DitAe dndr

unsubsti tuged heterocycl oal kyl, substituted. aryl, and substituted or
unsubst i ttut &9 3 ?Sé’leeégr/i’P‘.’eﬂtf{%deéc%ﬁ}wgtoﬁfgﬁw{}%' unsubstituted ring sel ected
fromsubstituted or unsubstituted 3-7 nenbered heterocycl oal kyl, substituted
or unsuld8¥93i utQag skitlpd in thaart sulb srnediately reqoguiae thekthe compeinieoéihsaryl . R4’ is

hydr ogen . j o E . S branched
o Uy anesiE R S bl Bl R i P Vi B Ry

i ndependentbbyineea, detcontpburanipdndg €M hadtht sgeoghemi@Hon{@iOHn sH8y - NH2, - SH,
RAGL- substjtuted or unsubstituted alkyl, RIG -substituted or unsubstituted
het er oal K§1°V: R4GL- substituted or unsubstituted cycloal kyl, R4GL-substituted
or unsubstituted heterocycl oal kyl, RAR-substituted or unsubstituted aryl,
and RAGR2-substituted or unsubstituted heteroaryl. RAGL is selected from

hal ogen, oxo, -OH, -COOHe -CF3, -NH2, R°SH R4G3-substituted or unsubstituted
(Cl1-Clo) al kyl, RAG3"substituted or nsubati tuted 2-10 nenbered heteroal kyl,
RAG3-- substituted or unsubstitutethlC3ydsks cycl oal kyl, R4G3- substituted or
unsubstituted 3-8 nenbered heterg | oal kyl, R4GA-substituted or
unsubstituted aryl, and RAG-s@bsf¥iuteéd or unsubstituted heteroaryl. R402
is selected from halogen, -OH {£04H, -CF3, -NH2, -SH R4G3-substituted or
unsubstituted (Cl-Clo) al kyl, RAG32substituted or unsubstituted 6{1}0
menber ed heteroal kyl, RAG3--substituted or unsubstituted (C3-C3) '

cycl oal k A4G3- substitute r unsubstitut.ed._3-8 ered .

et er ooy DA gt o HoRrnyt BBr et RS Re sEE PO R uRLR) B sgggochemica

RAGA- subsbhfighir@idn@hownibdewst i t ut ed heteroaryl. [00851 RAG3 is selected from
hal ogen, oxo, -OH, -COOH, -CF3, -N-H2, -SH, unsubstituted (Cl-Clo) alkyl,
unsubstituted 2-10 nmenbered heteroal kyl, unsubstituted (C3-C8) cycl oal kyl,

R2 (XII).

[0095] R R* R? R® 12 1% L a,and b in Formulae (XI) and (XII) are as defined above
in the discussion of the various embodiments of Formula (I). In addition, the comapounds of
Formulae (VII), (VII), (IX), and (X) may have the stereochemical configurations illustrated
by Formulae (XI) and (X1I).

1L EXEMPLARY SYNTHESES

[0096] 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
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unsubstituted 3-8 nenbered heterocycloallcyl, unsubstituted aryl, and
unsubstituted heteroaryl. RAGA is selected from hal ogen, -OH, -COON, -CF3,
-NH2, -SH, unsubstituted (C-Clo) al kyl, unsubstituted 2-10 nenbered

het er oal kyl WO298310768%t ut ed (C3- C8) cycl oal kyl, unsubst i PG/EROGBOREher ed
het erocycl oal kyl, unsubstituted aryl, and unsubstituted heteroaryl. [00861
I n cert af¢fineriboyppeefirsactiang er readtion sesyerfcedirpptie usalul ippreasing/the f ur anyl |

i m dazol i i azaol (0} : i razyl,
oo o PSSR hn BB Ao SR O] Sl Byl By o
t ri azi nylindidatd reldiieezsddrgdchentisteyptha ngthpouddomangrist a2 @ rAMEMRAOO Bt Gre08 a3 either

PCT/ US2005/ 000607, tri oxanyl ,. .tetraghydrothi.enyl . .

L6t r ahyd PRSP | Comna R 0Rg B ARNDY Soidl Ayaiesi oy e designated
tetrahydseﬁésimpuﬁagrwﬂuratwwhqiohﬂdswé desipRAtBNOEicd®. pi peridinyl, and

pi perazinyl. [0087] Any comnbi nation of the enbodinents described above are
also within the scope of the in‘S@ﬂérié@P- For exanple, in sone enbodi nents,
the dashed line b is a bond, R2 is =0, R3 is substituted or unsubstituted

benzyl, and R4 has the fornul a: -X (V). [0\/8] In Formula (VI), RG A
and X are as described above in foknula (V). In |a“telated enbodinment, X is
-S2-, L3 is a bond, and L4 is nd. [0089] | n-&nother exanple, the

conpound MR@S Formula R8o.C oO(Ml1). [0Q9 wzy Formula (VII), the

dashed |ine , R34, and R4 Jare as—descri bedjabove Ln-the description
of the vari &us “enbodi nents of oForfula (1). [0091]0 t her exanpl es of
speci fic conbidations of the enbedi nents described above include: R3

Y Y
¢ 4 <l
s , “ "
rd
N - Nt N"RY
o o o
4 5

1A-2 % Y

]
% /l //| P /IY 1A-6
N R ¥
N~ "R NT N NS RAA
RAK
o) O o)
: IA-5

1A-3 A4

[0097] In Schemel, R*, R*, R™, and R*C are as defined above in the discussion of
Formula (I). Y is R®®, as defined above. R*™, R¥, and R* are R**, R, and R*?,

respectively, as defined above.

[0098] Compounds IA-(1-6) are prepared as illustrated in Scheme 1. A suitably N-
protected piperidone-2-carboxylic acid ester 1 is treated with a base such as sodium hydride,
sodium ethoxide or potassium fert-butoxide in a polar solvent (e.g. N,N-
dimethylformamide, ethanol, fert-butanol, dimethylsuifoxide, N-methyl-2-pyrrolidone and
the like) followed by an alkylating agent to afford the alkylated keto ester 2. Suitable N-
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L3 JNL'RaOi vv (VIII); NLRao (IX); and / ~ RAG Nx ~/ O(X), 21 W
2005/ 070893 PCT/ U52005/ 000607 [0092] In Formula (VIII1), L3, R3, L4,-and R4
are as described above in the description of the various enbodi nents of
Formul a (1) WQ2poeemosail a (1 X), L4 and R4 are as descri bedPEHEYWOSHNK he
description of the various enbodinents of Formula (1). In Formula (X), X A

and R @rofecding sro¥ps c4)iinmderledisn apthearprmnaog evpsurlbas Gr-bwxpeakenyl) . [ 00931
One ski | lgd.i : i1, iat el ' ds of th
e ski .(ﬁs‘cg R4 IR§nar ’TK%YE%I gﬂég%ﬁg%@% e g@gﬁg%e%&ad%ﬂgsrﬁa}cjg?kgg%?@én s of the

present invéntion may opri tereoc uration. In
an exenplaad yre peafirabliy remty] hilhies towipcluthd amimakio ring lcan YelJubkidsted wathst¥er eochemi cal

configuration sho elow /R3p L L.R4 b, RL,. O H\R2 (XI). [00941
In an aI@5Wﬁg?FV§%%ﬁggﬁkﬂ§ afﬁﬁhgﬁﬁggﬁbﬂﬁﬁ‘of Formula (1) has the
stereochem cal _configuration shown below. R3 L3 .

[0099] Keto ester 2 is hydrolyzed and decarboxylated by heating in a suitable solvent

such as aqueous methanol or ethanol in the presence of a strong acid (e.g. hydrochloric acid
or sulfuric acid) to afford ketone 3. The reaction is typically carried out at the reflux

temperature of the solvent mixture.

[0100] Ketone 3 is converted to enone 4 by a Robinson annelation reaction involving
treatment of 3 with a base (e.g. potassium or sodium alkoxides) in an alcohol solvent (e.g.
methanol, ethanol, or fert-butanol) followed by addition of methylvinyl ketone (MVK). The
reaction is typically carried out at 0-25 °C. This reaction can also be carried out with a
nitrogen-containing base such as pyrrolidine, piperidine or morpholine in an aprotic solvent
(e.g. benzene, toluene or dioxane) at reflux temperature followed by cooling and addition of
MVK.

[0101] Enone 4 is prepared in optically active form when the nitrogen-containing base is
an optical isomer of oi-methylbenzylamine as described in J. Med. Chem. 39: 2302 (1996).
Alternatively, the Robinson annelation can be carried out in an asymmetric manner with

catalysis by an amino acid such as /-proline.

[0102] Removal of the N-protecting group Z from compound 4 is accomplished under
standard conditions, such as treatment with a chloroformate and subsequent hydrolysis
when Z is benzyl. Suitable chloroformates include methyl chloroformate, ethyl
chloroformate and a-chloroethyl chloroformate. When Z is a group such as Boc,
deprotection is accomplished by treatment with a strong acid such as HCl in a protic solvent

(e.g., ethanol), trifluoroacetic acid, and the like.

[0103] Compound IA-1 may be prepared by alkylation of 5 with a primary or secondary
alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl halide. Alternatively, JA-1
may be prepared by reductive alkylation of 5§ with the requisite aldehyde in the presence of
a reducing agent such as sodium borohydride or sodium cyanoborohydride in an inert

solvent (e.g. 1,2-dichloroethane).
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4 -R4A RL~-H \ R (XIl). [00951 R, RZ, R3, R4, L2, L3, L4, a, and b in
Formulae (XI) and (XII) are as defined above in the discussion of the
vari ous enbodi ments of Fornmula (1). In addition, the conpounds of Fornul ae
(VI1), (VI1Wo20030893and (X) may have the ster eocheni cal PEGRIAOGVIOYOY ons
illustrated by Formulae (XI') and (X IZ‘ EXEMPLARY SYNTHESES 100961 The
conmpoundsi08941t I‘@Ommﬂ‘i\tinwbﬁT@Rs}Srﬁﬂéﬁ Qté‘@mb@rn@hb%lbrﬁpﬁﬁﬁl buireat@epit Aat i on of

general |y, n i Ihodsy ﬂéz}q S USEHdH or b-SHt hesi zi ng

t he corrpowu%[[\fglajarl arglf R%Q%O I %@ﬁl{ei %r?rggre % tlﬁ-[r eac@iéeﬁ%eapapa?% Org cjﬁaccesm ble to
t hose of ckilyst (cigy copger(B) aoetatd, paltadium ThHehiride)and iadmseraribes iristhyfafndneed t o
illustrate certain of the diverse nethods avail able for use in assenbling

t he compoangsy OforhtRnt DX VhbPhe p acylakien 6f $ GAtE Sipbithaty séwehddripbended to
22 WO 2005/ 070893 PCT/ US20051000607 efl ne the scope of reactions or

react i on 's8ueHbdcyelvakyhheteipseslenlkylprpalkyh pr igerelalkybeasbenyliaalde ke
present iQvent R)'ﬂc oﬂsﬂrggy%eﬁpﬁqh&%}g%k@% Bee SR ERIdm #drbyig®Y 1ndicate

relative stere chem e conp S may exist as a racemc mxture or as
ei t her e@amvlwmandmﬂﬂwmgmﬁmdwIm-hgiavhepmalbdbyb@mdﬁng of tthige §zadecal i n

core 2GR Ao coRhl R Ao PSS A S SRl R L o9

dicyclohexylcarbodiimide.

[0106] Compound IA-4 where R* is hydrogen may be prepared by treatment of 5 with a
primary, secondary or tertiary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or
heteroarylalkyl isocyanate in an inert solvent (e.g. toluene, dichloromethane, 1,2-
dichloroethane or dioxane). When R* is a group other than hydrogen, compound IA-4 may
be prepared by treatment of 5§ with the carbamoyl halide RYR™NC(0)X (where X is C, Br,
F) in an inert solvent (e.g. toluene, dichloromethane, 1,2-dichloroethane or dioxane) in the

presence of a base such as triethylamine.

[0107] Compound IA-S is prepared by treatment of 5 with a primary, secondary or
tertiary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl sulfonyl halide in
an inert solvent (e.g. toluene, dichloromethane, 1,2-dichloroethane or dioxane) in the

presence of a base such as triethylamine.

[0108] Compound IA-6 is prepared by treatment of 5 with the sulfamoyl halide
R*PR**NS0,X (where X is C, Br, or F) in an inert solvent (e.g. toluene, dichloromethane,

1,2-dichloroethane or dioxane) in the presence of a base such as triethylamine.

25



H"Ra 000 4I1A1 / /Y] ~J1 4~00 NRNSRIcO/ Rie IA20
lA-6 11 Il ~ NRAMNNRE " WeRAA OO RAK IA-3 1A-4 1 A-5 [0097] In Scheme
|, R4, RAA, R4ll, and R4AC are as defined above in the discussion of Formula
(1). Y is R9MD208%076898i ned above. R4M R4J, and R4K are RRGEI/URAES/004WE Ras
respectively, as defined above. 100981 Conpounds | A-(1-6) are prepared as
illustrated in Schenme |. A suitat$themeilprot ect ed pi peri done-2-carboxylic
acid ester % is treated with a base such as sodi um hydride, sodium ethoxide

or pot assiA | tert-butoxide in a pskar solvent (e.g. NN dinmethylforman de,
et hanol , iteit - butanol, dinethyl sqﬂoxi de, N-nethyl -2 rrolidone and the
like) foll an.al kylating ageny to afford the 3 ated keto ester 2.
Sui tabl e N A 070893.PCT/ 2 g/ 0006072 pro ' @ oups (2)

i ncl ude EN? if bamat e gr as tert-bufexyearhonyl (Boc) and

the like. Typical alkylating agent'% Hre primary, secondafy or aryl al kyl
alides in ich theBaromatic ring can be

hal i des and are preferabl enzyl
substi t ut With a Y oup (also referrned to hexein as R3P, defined above).
A
N’R4 X I O\\/,O 4B
. N,S\N,R
ﬁ A R4C
" H

Y
1B-2 & & IB-6
X A P
N’S‘R4A
= o =
O i R
1B-3 1B-5

[0109] In Scheme II, RA, R* R*® , R4C,Y, R4M, RY, and R* are as defined above in

Scheme I

[0110] Compounds IB-(1-6) are similarly prepared from saturated ketone 6 (Scheme IT)
according to the reactions previously described in Scheme I. One of skilled in the art will
immediately recognize that compound 6 can exist as the cis or trans isomer. Scheme II

exemplifies the preparation of the trans isomers of compound IB. However, the reaction

scheme is equally applicable to the preparation of the corresponding cis isomers.

[0111] Compounds IA-7,8 are prepared by treatment of YA with a reducing agent (e.g.
sodium borohydride) in an alcohol solvent (e.g. ethanol); or with lithium aluminum hydride,
diisobutylaluminum hydride, and the like, in an inert solvent (e.g. tetrahydrofuran or
toluene). Depending on the specific reducing agent, various ratios of the diastereomeric

alcohols TA-7 and IA-8 are obtained (Scheme III).
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[ 00991 Keto ester 2 is hydrolyzed and decarboxyl ated by heating in a

sui tabl e sol vent such as aqueous nethanol or ethanol in the presence of a
strong acid (e.g. hydrochloric acid or sulfuric acid) to afford ketone 3.
The reacti oWQ20¥47p8%al |y carried out at the reflex tenPeFHRAP¥H07¢ he
solvent m xture. [0100] Ketone 3 js converted to enone 4 by a Robi nson
annel ati on reaction involving t S8B¢MeH of 3 with a base (e.g. potassium or
sodi um al koxi dgs) in an al cohol solvent fe.g. met hanol , et Ranol, or
tert-butano 'ollomed by addition of hyl vi nyl ketone#£#MyK). The
reaction islgypically carried out at s an al so be
carried out w a_ Nnist r ogen- cont ai ni ng e, _Lpi peridine
or mor pholin ‘g@ anNapidt i c _sol yent (¢ béhzerfe, fol uen dfox&he) at
reflux tenpgratere ol | owed by cool ipg~apehgedition of | M Qx011 Enone 4
is prepared’in qptically active forn1whenmﬁhe nitrogen-contakg%ng base is

an optical isoner of a-nethyl benzylam ne as described in J. . Cheat. 39:
2302 (1996). AI%ernatively, t he Robi nson annel ation can be carried out in

D¥se sych as pyrro

an asymretric manner with catalysis by an amno acid such as |-proline.
[0102] ReanaJYof t he N—protecting\group Z fromconmpound 4 is acconplished
under sta d conditions, suchzag§ treatnent with a chloroformte and
subsequent bydrolysis when Z i s _benzyl. Suitable chloroformtes include
nmet hyl chl orcf oymate s ethyl chl orofypi mat@ and a-chl oroet hyl chlorof oi mate.
Wien Z is a gfoup @NichRas poc, deprpt edfiofl i s acconplished by treatnent
with a stiPg aeid’such as HOHOM otic solvent (e.g., ethanol),
triquoroacg}ic acid, and the liKe. [0103] Compound | A-1 naybe prepared by
al kyl ati on of 5% th a primry or se'éhdary al kyl , cycl oal kyl,

het er ocy kyl ., aryl yl 4 or teroaryl al kyl .hali.de. te tively, 1A1
may be pﬁhﬁ@b e(y]"l 59}1‘31%%@'3&1 NNEHLHEES ﬁﬁ‘?‘ﬁg% difcussign p H@ ah?‘(’:?ehyde in
t he presengas@bfined ik Seeid agent such as sodi um borohydride or sodi um
cyanoborohydride in an inert solvent (e.g. 1,2-dichloroethane). 24 WO
2005/ 070 - I or

et or oar iy B e rEACRHS maEE o bR T ERL PO SRR
hal i de, dB (Bdreoril¥)acid in the presence of a copper or palladi um

Scheme IV
Y Y
X ~
L, A,
N R N"" R +
O ﬁ HO ﬁ
IB IB-7
Y
L4
+ HOy,
R2 H
IB-10

[0114] In Scheme IV, L, R%, and R? are as defined in the discussion of Formula (I) above.

Y is as defined in Scheme 1.

27



catalyst (e.g., copper (H) acetate, palladium (li) chloride) and a base such
as triethylamne. [0105] Conpound | A-3 naybe prepared by acylation of 5
with a primary, secondary or tertiary alkyl, cycloal kyl, heterocycl oal kyl,
aryl al kyl, WO Wev@p¥aryl al kyl carbonyl halide in a suit%%V§$$W$W%@7or
aprotic solvent in the presence of a base such as sadi um hydroxi de
triethyl dM1Se dueptngrt Of?“k@.r 1B\with 2R grgapemgial 1FA@a§e‘i‘Fa§§}g}b%§ %‘P%%‘&Fﬁfaawf coupl i ng
of am ne ¢p an Wehdb1HMBn B sSbrti8ryGaoROR YALCandqiad1 § (Schéige ng%s gosIOfB-a suitable
coupling agent” such as N, N- di cycl ohexyl carbodiimde. [0106] Conpound | A-4
wher e RAKn{ EBAY) 8 dgee [ihy Therepatiop i @iridshout e ipeheolymt Sicigt h a  pri mary,

secondarxt%% &ﬁﬁﬁ&@%Mﬁaghgl, cycl oal kyl, heterocycl oal kyl, arylal kyl, or
heteroaryfa %y I'soCyanat€ in an inert solvent (e.g. toluene,

di chl or onget han 1, 2- dichl oroet hane or _di en i oup ot her

t han hydﬁgb‘éi , ?Ewﬁﬁwﬂas mweﬁé?m%%%ﬁéﬁggégibg@ @%%H‘%ﬁﬁt“‘i?ﬁlﬂ%ﬁ“ﬁh t he

car banoylygbsi g @Qh&ﬂé%@&%@k%aﬁa%&%ﬁn@@nme@km@ﬁinﬂaEhrtismbhaa inert sol vent
(e.g. toluene, dichloronethane, 1,2-dichloroethane or dioxane) in the
presence hfomptogsanby oy erysiglizatiqiet hy| ani ne. [0107] Conpound | A-5 is prepared
by treatnment of 5 with a primary, secondary or tertiary alkyl, cycloal kyl,
het erocycl oal kyl , aryl al kyl, or HHehemedtyl al kyl sulfonyl halide in an inert
solvent (e.g. toluene, dichloromethane, 1,2-dichloroethane or di oxane) in
the presence of a base such as triethylam nes 6105] Compound 1A-6 is
prepared by treatment of 5 with the sul fanoyl| hadl i de R4ADRACNSOZX (where X
is A, Br, or F) in an inert solvent (e.g. tolweny, dichloronethane,

1, 2-di chl or oet hane or~di oxane) in the presence el gsersuch as
triethylamne. 25 20005/ 070893 PCT/ US2005/ 00 henme Il Y' Y aa ON-1
NHNRA 4H OHO 1 R4 R™O

4
N R — 1A-11
H
o) 5
IA-7 \\\\\ //l
.
4
0 N R
R1%3X\O
1A-12

[0117] In Scheme V, L* and R* are as defined in the discussion of Formula (I) above. Y

is as defined in Scheme I. R'Y and R are equivalent to R?P, as defined above.

[0118] Alcohols IA-7,8 are converted into substituted derivatives by treatment with a base
(e.g. sodium hydride) in an aprotic solvent (e.g. tetrahydrofuran, N,N-dimethylformamide)
followed by addition of a hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heterocycylalkylhalide, as illustrated by the formation of IA-11 from IA-7 in Scheme V.
Similarly, acyl derivatives such as IA-~12 can be formed by treatment of 1A~7 with the
requisite acyl halide, anhydride, chloroformate, isocyanate or carbamoyl halide in an aprotic
solvent (e.g., tetrahydrofuran, N,N-dimethylformamide and the like) in the presence of a
base (e.g., triethylamine and the like). Ring saturated derivatives such as IB-13,14 are

similarly prepared from IB-7 (Scheme VI).
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ONRag O HRac OIB-2 Y010 I1 ~JNRAA IB-6 NRAM NxN.RaJ RAK O O O
HIB-31B-4 I1B-5[0109] In Schene Il, Ra Ran Rda Rac Y Ram R4), and R41C are
as defined above in Schene |I. [0110] Conpounds IB-(1-6) are simlarly
prepared fremoevusssed ketone 6 (Schene 11) accordi ng REVVREKEET i ons

previ ously described in Schene I. One of skilled in the art wll
i mredi ately recogni ze that conpodsbierse ¥An exi st as the cis or trans isoner.
Scheme Il exenplifies the preparation of the trans isonmers of conpound IB.

However, the reaction schene is equally applirtable to the preparation of
the corresponding cis isonmers. [0111] Conpou dslll A-7,8 are prepared by
treatment of A wth a reducing agent (e.g. sodiym borgphydride) in an

al cohol sol vent (e. thanol); or with |ithiup iINTUNRNyYdr i de,

di i sobutyl al um num i de, and the |ike, ip gn_inerp) solvent (e.g.

t et rahydrof uran or . Jpependi onRt'Re spgcific reduci ng agent,
various ratios of th Qreeggeric  al cohol s IA-"z_ ?nd | A-8 are obtained
(Schene 111). 26 WO hemre 111 iYiYiY Laa

IB-12

[0119] In Scheme VI, L*, R®, Y, R!® and R are as defined in Scheme V above.

[0120] Compounds IB-13,14 and IB-15,16 (Scheme VII) in which R'® and R are
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocyclolalkyl, substituted or unsubstituted arylalkyl, or
substituted or unsubstituted heteroarylalkyl are prepared by reductive amination of ketone
IB with ammonia, a secondary amine, or tertiary amine. The reaction is carried out by
treatment of IB with the amino component and a reducing agent (e.g. hydrogen, sodium
borohydride or sodium cyanoborohydride) in a solvent such as tetrahydrofuran, ethanol,
1,2-dichloroethane and the like. Depending on the specific reducing agent and reaction
conditions, various ratios of the diastereomeric amines IB-13,14 and I1A-15,16 are obtained
(Scheme VII). If produced as mixtures, isomers IB-13,14 and IB-15,16 may be separated
by means well-known in the art (e.g. chromatography, crystallization or formation of an

acid-salt followed by selective crystallization).
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IA1TA-71AB YYL4 NRa+ NL~-Ra HOHOD' RR IA-9 R2 1A-9 [0112] In
Schene |11, La, R4, and R2 are as defined in the discussion of Formula (1)
above. Y is as defined in Scheme |. [0113] Proceeding in the sane manner,
al cohol s | BWP ##070$838 nmy al so be obt ained from |B (ScHEHESYP0008Lhene | v
YiYiY NL4Ra N LaRl + N L4Ra k]g{ HORIBIB-71B-8 Yy NL4Ra L4 a
NR HO+ HO,, R2, HRZ H IB-9 eT8[1114]|n5cheme|v, La, R4, and R2
areas defi neq( in the discussion of Forr\’;ul a (I) above. Y ig as defined in
Schene |. WO 2005/ 070893 PCT/ US2p68, 000607 [01151 Teedyment of IA or IB
: an

organol it hi G ffor@ls tertiary al coho A9 and 1 A-10 ( I ILh) or
al cohol s 1B ant TB'10 (Schepe 1Y) - < ryacRion i s gar ot Rh an
inert sol y A as tetrahydr of Bikg Ndioxane™ RN\ 2
H | | H
H
1B IB-13 IB-14

[0121] In Scheme VII, R*® and R¥ are as defined in the discussion of Formula (I) above.

Y is as defined in Scheme I above.

[0122] Compounds IB-13,14 in which R?E is -C(O)R*® are prepared by amination of IB
with ammonia as described above, followed by acylation with a primary, secondary or
tertiary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl carbonyl halide in a
suitable protic or aprotic solvent in the presence of a base (e.g. sodium hydroxide,
triethylamine and the like). In Scheme VII R* is selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,

and substituted or unsubstituted heteroary!.

[0123] Alternatively, IB-13,14 may be prepared by coupling of amine 5 with the requisite
carboxylic acid in the presence of a suitable coupling agent such as N,N-
dicyclohexylcarbodiimide and the like. Compounds IB-15,16 in which R*® is C(O)R* are
similarly prepared by acylation of IB-13,14.

[0124] Compounds IB-13,14 in which R?® is -C(O)NR™R™ are prepared by amination of
IB with ammonia as described above, followed by treatment with a primary, secondary or
tertiary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl isocyanate in an
inert solvent such as toluene, dichloromethane, 1,2-dichloroethane or dioxane. R*™ and R¥™
are independently selected from hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or
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10116] If produced as m xtures, isoners IA-7,8 and I A-9,10 (Schene 111) and
IB-7,8 and [B-9,10 (Schene 1V) can be separated by neans well-known in the
art such as chromatography or crystallization. Schene V/ IYa y NL1 Ra

| RIJO/ N DERA0R0ME HOY I[A-7 2,L4 O N R4 RIG O | A-ROT/US945(0p4607 h Schene
V, L4 and R4 are %s defined in the discussion of Fornula (1) above. Y is as

defi ned MASUBsHutsE heteropyddoaling, sppsiitatpd oramsnRetifuis arylpandbybstifdtediar | ned above.
[0118] Algelohisich ﬁét@ro%:y?;ﬁzmé}ﬁvfg_“ rn%;'#e g&&g@;&@%&l&h@ Sogerth wc:h\fﬁéy ab%

treatment with a base ’(e.g. sodi um hydri in an aprotic solvent (e.g.
t et r ahy di@nesrtadtonne sebdiitiist loy iisubstiawtediede. f ol | owed by addition of a hydrogen,
substituted or unsubstituted al kyl, substituted or wunsubstituted
het er oal K§125] s Wisdni Rtied goup omstihst hydibgd, evmyounds IB 184 itk pteparedby
unsubstitut ed erocycyl al kyl.hal jde, as_illustrated by the.for | on of
A 11t okt T e ﬁﬂrwwta&ﬂ CaREMOYRRAle R o eiEEN 12 can
be formed byt r§al MERkrt Mlvebficls. Wihdhe! MBhloforRians, 12-acMlordaplahdle: anhydri de,
chl orof ormate, isocyanate or carbanoyl halide in an aprotic solvent (e.g.,
t et r al r ydiorug) anthemregense of & hssefsuenasiiietbylaminet kempoweds IBnl S Menpiesence of a
base (e. go2F: tFj hgmi _ne.. | d saturated derivatives such as
| D13, AR 6@@{% fpepsﬁlg‘g%}%‘g‘g?irr%‘ﬁﬁ%‘ﬁ-lgll?gléherre VI). 28 WD 2005/ 070893
PCT/ USZO?E{Z%?OGC%ano%&eIE?BYh in which R*® is -SO,R*®! are prepared by amination of IB

with ammonia as described above, followed by treatment with a primary, secondary or

tertiary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl sulfonyl halide in

an inert solvent such as toluene, dichloromethane, 1,2-dichloroethane or dioxane in the

presence of a base such as triethylamine. Compounds IB-15,16 in which R* is -SO,R*"!

are similarly prepared from IB-13,14. R*®! is as defined in Formula (I) above.

[0127] Compounds IB-13,14 in which R? is -SO,R*®R** are prepared by amination of
IB with ammonia as described above, followed by treatment with the sulfamoyl halide
R'R™NS0,X (where X is Cl, Br, F) in an inert solvent (e.g. toluene, dichloromethane, 1,2-
dichloroethane or dioxane) in the presence of a base such as triethylamine. R*** and R**

are as defined in Formula (I) above.

[0128] Oximino compounds IA-17 and IB-17 (Scheme VIII) are prepared from IA and
IB, respectively, by treatment with a hydroxylamine R**ONH, in a protic or aprotic solvent
such as ethanol, N,N-dimethylformamide and the like. The oximino compounds IA-17 and
IB-17 can be formed as mixtures of £ and Z isomers which can be separated by

conventional means such as chromatography or crystallization.
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iYL4 YN L R4 RIJO L'! NR4A IB-11 HOHIiY IB-7\~a 4 0O, NL R4
R16 HIB-12 [01191 In Schene VI, L4, R4, Y, RIG and R' are as defined in
Schenme V above. [01201 Conmpounds |B-13,14 and IB-15,16 (Schenme VII) in
which RIG wodoRo7aoe hydrogen, substituted or unsubst iRQHEGEORAPT
substituted or unsubstituted cycloal kyl, substituted or unsubstituted

het erocycl ol al kyl , substituted oSchemeBEdituted aryl al kyl, or substituted
or unsubstituted heteroarylal kyl are prepared by reductive am nation of
ketone 1B with anumedi a, a secondary am ne, AKtertiary am ne. The reaction
I's carried out by patment of 1B with the g
agent (e.g. hydrogen;,” 3pdi um, borohydride or
sol vent such as tetrahydrofyurast, ethanol, 1, 2¢d
Dependi ng on the spe c Jeduci ng ageént R&M reactjon conditions, various
rati os of the di asPer&oneric anines |B-13,14Nand 15,16 are obtained
(Schene VI1). If producdd as nixtures, isoners |B"A% 14 and 1B-15,16 may be
separated by neans well-known in the art (e.g. chromatography,
crystallization or tion of an acid-salt fotl owed by sel ective
crystallization). 2005/ 070893 PCT/ US200 0607 Schene Vi

I §ym cyimoborohydri de) in a
¢l oy‘oerhane and the |ike.

A4,
N R —— RZAO

Tl
T

IB

[0129] In Scheme VIII, L* R*and R* are as defined in the discussion of Formula (T)

above. Y is as defined in Scheme 1 above.

[0130] Compound IB-18 are prepared as shown in Scheme IX. Ketone IB can be
homologated to ester 8 and acid 9 by various means well known in the art. For example,
treatment of IB with trimethysilyldithiane in the presence of a strong base such as n-
butyllithium and the like in an aprotic solvent such as tetrahydrofuran affords intermediate
7. Hydrolysis of 7 to ester 8 is effected by treatment with mercury (Il)chloride and a strong'
acid such as perchloric acid in a protic solvent such as methanol. Compound IB-18 in
which R?™' is substituted or unsubstituted alkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl or substituted or unsubstituted heteroaryl
are prepared by treatment of 8 with the corresponding organometallic reagent such as a
Grignard reagent or an organolithium reagent. Compound IB-18 in which R*"" is
substituted or unsubstituted alkylamino, substituted or unsubstituted heterocycloalkylamino,
substituted or unsubstituted arylamino or substituted or unsubstituted heteroarylamino are
prepared by treatment of 8 with the corresponding primary, secondary or tertiary amine in
the presence or absence of a suitable polar solvent such as ethanol, N,N-dimethylformamide
and the like. Alternatively, the amine may be activated by reaction with a trialkylaluminum
reagent such as trimethylaluminum prior to reaction with ester 8. Ester 8 may also be
hydrolyzed to acid 9 by conventional means (e.g. treatment with sodium hydroxide in an

aqueous solvent mixture), then coupled with the requisite amine by means well-known in
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YiY iYC LA4R4A NAR4A N4dRA NOF2EN+ R WHH H is H(B-13 HIB-14
IYTY N LQRA N L4 R4 R+ RERFHRFH IB15 IB-16 [0121] In Schene
VII, R2E and R2F are as defined in the discussion of Fornula (I) above. Y
is as defi n¥D005/Ges8me | above. [0122] Cbnpounds | B- 13, MGT/URP I8N Rea i s
-C(O R2K are prepared by amination of IB wth ammonia as descrlbed above,

f ol | owed thearhte,s. senvsrsion to fhesacist ¢hieiidg, fol&%?érbdél‘rﬂfﬂﬂtﬁm with the aggipe, dhgyse of

cycl oal ky, | r | kyl carbonyl halide
e s P RHER BT tﬁ‘t&“@r%é%t")%l“?ﬁﬁ?%éﬁ%& 5 a base (e.g.
sodi um hydroxi de, triethylam ne @d Ilke) In Scheme VI, RXK is

sel ected from hydrogen, substitut unsubstituted al kyl , substituted or
unsubstltuteﬂ het er oal kyl , substhtuted or unsubstltuted cycl oal kyl ,
substi t ut gdor unsubstltuted etérocycloallyl subs fit ed or unsubstltuted

dl23] Al ternatively,

aryl, angysupstituted or unsubs uted heteroaryl

| B-13, 14 2P ehar edhy couplimd of Lhine 5 with theYre uitsj te

car boxylic n the presegcel sui tabl e coupli t Buch as N, N
di cycl oheXy bodi i m de and t fike. ConpoundsmédBe E6-Tn which R2E is

C(O R2K are mﬁlnilarly prep byzacyl ati on of IB—13811. [0124] Conpounds

IB-13,14 in ich VE is -C(O NRZMR2N are prepared by am hation of |IB with

anmoni a as descrjbed above, followed by treatnent” with a i mry, secondary
or tertiary alRyl), cycloal kyl, het 6ﬁycloalk , aryl al kyLsor

het er oar yl al kyl yanate in an

H
9

[0131] In Scheme IX, Y is as defined in Scheme L. R% R?*A R?P 1% and L’ are as defined

in the discussion of Formula (I) above.

[0132] Compounds IB-19 and IB-20 are prepared from ester 8 by reduction to the
corresponding alcohol IB-19a by treatment of 8 with a reducing agent (e.g. sodium
borohydride) in an alcohol solvent (e.g. ethanol); or with lithium aluminum hydride,
diisobutylaluminum hydride, and the like, in an inert solvent (e.g. tetrahydrofuran or
toluene). Conversion of alcohol IB-19a to IB-19 and IB-20 is effected as previously
described for the conversion of IA-7 to IA-11,12 and of IB-7 to IB-11,12 in Schemes V and
VL

[0133] Compounds IB-21,22 are analogously prepared as shown in Scheme X. Ketone
IB is converted to the unsaturated ester 10 by a Wittig or Horner-Emmons reaction, which

are well known in the art. For example, treatment of IB with triethyl phosphonoacetate in
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inert solvent such as toluene, dichloronethane, 1,2-dichloroethane or

di oxane. R2ZM and R2ZN are independently selected from hydrogen, substituted
or unsubstituted al kyl, substituted or wunsubstituted heteroal kyl,

subst it ut edwor2oemsest i t ut ed cycl oal kyl, substituted or BO/VR0EIOEND70893
PCT/ US2005/ 000607 wunsubstituted heterocycl oal kyl, substituted or

ur subst [ thammderaepfsodannlhsdrhkﬁh tdtl‘hh}(ﬂlﬂilianlaf@msmd dster ¢ abeterto@oy £.anR2M and

e co the are, .j.0ined to froma
subst i t ut E§75F ﬂﬁ lﬁﬁ‘gﬂv goﬂ‘fd& tm%é%efr&f%?élb%’ °§‘38518up ot her than
hydr Ogenhycﬁégéﬁﬁlwﬂldﬁmgﬁ-db&lﬂsﬂs@h @s Platna emohyle of pe&ﬁﬂiﬂiﬁﬂd&n @fbonn 33, 14 (wher e

R2M i s hydro wi th the carbamyl hallde§2 E Br, F) in an
i nert sof% S"(C agethylacgidiser ethpati &piehth Banke Oqalﬁecﬁi‘s(ﬂﬂmb‘r“g%? anc or

di oxane) gi r ec 18- 15, 16
i oh e B R e o R A® {0126
Conpoundt IBR2UBdIB-2 s whirict oviEnalo o STRMErcoay @sipn ep ted aisl/Babl. Ha2d on of |1 B
W th ar‘r‘r’rgr]_g et% descri bed above, followed by treatnent with a prinary,
secondar y*6F'° ‘tertiary al kyl, cycloal kyl, heterocycloal kyl, arylalkyl, or
heteroaryl al | cyl sulfonyl halide_in an inert solvent such as toluene,

di chl or onet hane, 1, 2-di chl or oet haHEM X di oxane in the presence of a base
such as triethylam ne. Conpounds IB-15,16 in which R2F is -SO2R2E1 are
simlarly“pifepared fromIB-13,14. B41 is as defined in Fg 0L

[0127] aunds 1B-13,14 in whic is - SO2R2E2R2E3 are pqepared by

am nati on Mt h anmmoni a as desgry edL4above fol | oned treagment W t h
the sulfa i o —RAR-AN &'C., B, F) inca ertrésol vent
(e.g. tob di chl or onet hane? Ior oet hane etozm n the

presence of a base such as trlethylanﬂhe R2E2 and R "E3 arefdas defined in
Formul a (1) &bove. [0128] Oxinino confbunds 1 A-17 and | B-17 (iSchene VIII)
are prepared fromIlA and |B, respectively, by treatnent with a

hydr oxyl am ne R2ZAONH2 in a protic or aprotic/solvent such as ethanol,

N, N-di met hyl f ormam de and the |ike. The oxjm no conpounds | A-17 and |B-17
can be forned as m xtures of E
conventi onal neans such as chr

[0134] In Scheme X, R**. R*®, L* and R? are as defined in the discussion of Formula ()

and Y is as defined in Scheme 1I.

[0135] The group Y in compounds YA and IB can be modified subsequent to synthesis of
the compounds according to Schemes I and II, as exemplified in Scheme XI. Thus, a
brominated derivative, such as IA-(1-5) where Y is 4-Br, can be converted to an amino
derivative by conversion to the (bis-pinacolato)diboron derivative followed by copper-
catalyzed amination. Similarly, the bromo derivative may be converted to aryl ethers by
metal-catalyzed ether formation or to amide derivatives by palladium-catalyzed
carbonylation/amidation procedures. Derivatives in which Y is heteroaryl can be prepared
by treatment of TA-(1-5) where Y is 4-Br with a heteroarylboronic acid in the presence of a

palladium catalyst.
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WO 2005/ 070893 PCT/ US2005/ 000607 Schene VIIT 1Y 1Y NL4RA N R4 RZAO ~N
IATA17 IYIY L4NRA RZAONRA N OF Fi IBI1B-17 [01291 In Schene
VIIl, L4, R4 and R2A are as defined in the discussion of Formula (1) above.
Y is as def iweenosn7o08shene 1 above. [01301 Conpound 1B- 18raraspogpased as
shown in Schene | X. Ketone IB can be honologated to ester 8 and acid 9 by
vari ous neans well known in the SthemeRPdr exanple, treatnment of IB with
trimethysilyldithiane in the presence of a strong base such as n-
butyllithiumand the like in an aprotic so'lf??ént such as tetrahydrofuran
affords intermediate 7. Hydrolysis of 7 tn ester 8 is effected by treatnent
with mercury (lIl)chloride and a strong gaod dh as perchloric acid in a
protic solvent such as nethanol. Conpound | B~t8"% which R2Di is
substituted or unsubstituted al kyl, substituteg nslaﬁlggti tuted

het er ocycl oal kyl, substituted or unsubstitute | ¢r substituted or
unsubstituted heteroaryl are prepare y tr@ of 8 with the
correspondi ng organonetal | i c reage such as a G&Gignard reagent or an
organol it hi um r ea Compound -18 in which R2DI is substituted or
unsubstituted al k ino, substituted or ungybstituted

het er ocycl oal kyl a substituted or unsfbs $
substituted or unsu ,@ﬁ‘i@eteroarvl anmi_no ar )r epared by treatnment of 8
with the correspondl ng prijmary, secondary or tert y amipe in the presence
or absence of a suft e~pol ar sol vent such as et NNNREi et hyl f or mami de
and the like. Alternatively, the amne may be a ated- by reaction with a
trial kyl al um nui-(1-5) where Y is 4-Br

4
v ‘ NSRS

4
N RS

Q
[0136] In Scheme XI, Y' is heteroaryl and R*P!, R3P2, R3P3 R*®* R, L*, and R” are as

defined above in the discussion of Formula (I).

Scheme XII
3
R Ra ]
[ n-Z NS 2 RN R\ s
- H
S O — oy — Sy
o
o o
13
12 14 1A-23

R? 0 1A-28 -
1A-24 03 o Ry Q.o
M o
NTTRM RN s j\ . NS R
R
o) N N
IA-25 o R* O
IA-27
1A-26



reagent such as trimethylalum numprior to reaction with ester 8. Ester 8
may al so be hydrolyzed to acid 9 by conventional neans (e.g. treatnment with
sodi um hydroxi de in an aqueous solvent m xture), then coupled with the
requi site amionmopyosmeans wel | -known in 32 WD 2005/ 070893P(PKN$19®2®@@7 000607

the art E‘e.ﬁ. conversion to the acid chloride foll owed bg treatnent with the
am ne, t N&L37ke Gomponndsdiin(23ra) peayenaredss divsaaehinichpmy X1bHex (Barat?@dl i rnide,

andthel4k Y A | L4ARY 41 Me02C ~ 8 H
IB7 Y Yﬁa gl)asﬁ’%%féﬁ’?ﬁéﬁﬂ%(ﬁ E&OB%‘H% N%%CME?%G@F% %ﬁﬁg 1B-19a 1 a
RZ N, LR4 ahoveH R2ZAO . LRa IB-20 H [1B-19 [0131] In Schene I X, Y is as
defined in Schene |. R RZA, R2D, L4 and L5 are as defined

[0138] Ketone 12 is converted to enone 13 by a Robinson annelation reaction involving
treatment of 12 with a base (e.g. potassium or sodium alkoxides) in an alcohol solvent (e.g.
methanol, ethanol, or terz-butanol) followed by addition of methylvinyl ketone (MVK). The
reaction is typically carried out at 0-25 °C. This reaction can also be carried out with a
nitrogen-containing base such as pyrrolidine, piperidine or morpholine in an aprotic solvent
(e.g. benzene, toluene or dioxane) at reflux temperature followed by cooling and addition of

MVK.

[0139] Enone 13 can be prepared in racemic form by treatment of 12 with methylvinyl
ketone and base. Compound 13 (L = CO, R* = OMe, Z = Boc) can be prepared in
optically active form as described in Org. Lett. 6, 1171 (2004). Removal of the N-protecting
group Z from compound 13 is accomplished under standard conditions, such as treatment
with a chloroformate and subsequent hydrolysis when Z is benzyl. Suitable chloroformates
include methyl chloroformate, ethyl chloroformate and o.-chloroethyl chloroformate. When
Z is a group such as Boc, deprotection is accomplished by treatment with a strong acid such

as HCl in a protic solvent (e.g., ethanol) or with trifluoroacetic acid, and the like.

[0140] Compound IA-23 may be prepared by alkylation of 14 with a primary or
secondary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl halide.
Alternatively, IA-23 may be prepared by reductive alkylation of 14 with the requisite
aldehyde in the presence of a reducing agent such as sodium borohydride or sodium

cyanoborohydride in an inert solvent (e.g. 1,2-dichloroethane).

[0141] Compound 1A-24 where R*is aryl or heteroaryl may be prepared by treatment of
14 with an aryl, heteroaryl halide, or boronic acid in the presence of a copper or palladium

catalyst (e.g., copper (I} acetate, palladium (II) chloride) and a base such as triethylamine.

[0142] Compound IA-25 may be prepared by acylation of 14 with a primary, secondary
or tertiary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl carbonyl halide
in a suitable protic or aprotic solvent in the presence of a base such as sodium hydroxide,

triethylamine and the like. Alternatively, IA-25 may be prepared by coupling of amine 14
with the requisite carboxylic acid in the presence of a suitable coupling agent such as N,N-

dicyclohexylcarbodiimide.
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in the discussion of Formula (1) above. [0132] Conpounds I1B-19 and IB-20 are
prepared fromester 8 by reduction to the corresponding al cohol |B-19a by
treatment of 8 with a reducing agent (e.g. sodium borohydride) in an

al cohol..sol YOOI et hanol ); or with [ithium al um nunPRYYFFER00607
diisobut¥lalun1nun1hydr|de and the like, in an inert solvent (e.g

t et r ahy diU#3} afompoundblArdhehere@T vﬁryﬁmnn ofey &k orshated bpiregmenicof1R- ngl and

IB-20 is c n of A-7 to

| A-11, 12 gﬁ&%ﬁ%@@“?o %B?ﬁl‘“}f&lu Fealiy g?r‘gts?I °IB§E¥}I g%%ifg] Conpounds

| B- 21, 22ham&aqmakﬂg@myhmkpnapamﬁdonmﬁqagmmhmmeSmhkmmnahmmeiene 1:Bis
convertea Lﬁg q$ unsat ur a es 10 b VVtt or Honer-E reaction
which  afiehigEratiogn SeAoRse. ® i 21l g than hygeeRe ROBIUT BRGS h 1 11 et hyl
phosphon@ag ek atgaied bg»sreme%@@ﬁmma oREThby1 520054 0RTERT0)% Bndé RSENCe Of

sodlun1hydr|de in tetrahydrofutan affords the ester 10 as'a m xture of E and
Z i somer §LBrnl) Bandeerbiplent(asaiajuang.fighlorpmgiians, dA-diehlarpethanedridiaxgeq) by

Catalyt'ﬁl@Mgﬁﬁ&%@%?h@&w%ﬁap%tﬁaﬁﬁﬁﬁm%St such as platinum (11)oxide or

pal | adi um on“carbon In a ent” such as ethyl acetate or ethanol. Ester 11

my be o ed, as a rre of he ratio of ,which is
dependentodl's morpaled 1Y dontrorsthaRsBERO BF L it 8Py, fSpehe’ an” | & 22
is carri eaﬂtlﬂytalk@n@&agﬂuﬂl Netér@cychRllen aiz&mylo& Heferdhry10Ik9l salfdny1Balldk id9, 20 in
Schene | X. Schene YN R4 IJL~RA L4R4A O = Et02C HH Et02C' = IB 10 11

N LQ R4 2p meﬁ@olvvntAg}g topueag) dishierpmethane, 1,2-dichloroethane or dioxane) in the

presence of a base such as triethylamine.

[0145] Compound IA-28 is prepared by treatment of 14 with the sulfamoyl halide
RBR°NSO,X (where X is Cl, Br, or F) in an inert solvent (e.g. toluene, dichloromethane,

1,2-dichloroethane or dioxane) in the presence of a base such as triethylamine.

[0146] These compounds IA-(23-28) could be further derivatized as depicted in scheme
XIII.
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IB-22 1B-21 [0134] In Scheme X, R2ZA. R2D, L4 and R4 are as defined in the

di scussion of Fornmula (I) and Y is as defined in Schene Il1. (0135] The
group Yin conpounds | A and |IB can be nodified subsequent to synthesis of
t he conpaun¥d W8¥EAWBNg to Schenes | and 11, as exenpl i f PEHUPROEOMEAe X .

Thus, a brom nated derivative, such as |A-(1-5) where Y is 4-Br, can be
converted to an amino derivativathsinecelersion to the
(bi s- pi nacol at o) di boron derivative foll owed by copper- catal yzed ani mati on.
Simlarly, the brono deICpeMa‘Bg-Q/Me may be convelc@zé'eﬁ‘stf’qA aryl ethers by
met al - cat al yzed et hemf i®n or to amgdE dWerfvatives by
pal | adi um cat al yzed o yl at T on/ am da@_jo ocedures. Derivatives in
which Y is heteroaryl oa# be prepared by tr@&atnment of I A-(1-5) where Y is
4-Br with a heteroaryl boronic acid in the presence of a palladium catalyst.
34 WD 20051070893 PCTI US20054 OOOQ)O% Schene XI R3Db_# oR302 N.L4 .Ra O Br
P1.
R

RSD3ON, Lt .Ra N L4 R4 O A5(Le 5)_where Y iﬁlﬂ«ﬁ@ R3D5 4 N
O
— (0] <’ Y

<—o > O 48

3A 38
" R
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N/S‘RM N/SdeA
0] “ 0o “
<’O 17 <“O 19
$3A l F$3B l
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(0] (0]
1A-29 1A-30

[0147] In Scheme XIII, R* R*® R R* is as defined in Fomula (I) above.

Compound 15 is prepared by treatment of IA-27 with ethylene glycol in an aprotic solvent
(e.g. dimethoxyethanol, benzene, chloroform) in the presence of an acid (such as

hydrochloric acid or p-toluenesulfonic acid).

[0148] Compounds of the type 16 are prepared from ester 15 by reduction to the
corresponding alcohol by treatment with a reducing agent (e.g. sodium borohydride) in an
alcohol solvent (e.g. ethanol); or with lithium aluminum hydride, diisobutylaluminum

hydride, and the like, in an inert solvent (e.g. tetrahydrofuran or toluene).

[0149] Alcohols 16 are converted into substituted derivatives 17 by treatment with a base
(e.g. sodium hydride) in an aprotic solvent (e.g. tetrahydrofuran, N,N-dimethylformamide)
followed by addition of a hydrogen, substituted or unsubstituted alkylhalide, substituted or
unsubstituted heteroalkylthalide, substituted or unsubstituted arylhalide, or substituted or
unsubstituted heterocycylalkylhalide.
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Y/ .L.LRA V| ON4 . R4 O[0136] In Scheme XI, Y is heteroaryl and R3Dt
R3D2, R3D3 R3D4, R3D5 ii and R4 are as defined above in the discussion of
Formula (I). Scheme XI RR31 3 s oNz ~-DI = R-L~ R-L3 H\~-R Op'" p/ 12
13 14 | A-23WQR005Q788R~L~ 4e R 4 j\N.S.R R pN a U. | A- 2BHCT/RSPB5/00pe07| | sA Q
11 R-L3 g 'O N~-R4~~ R L3 OrNSSRan 0 'fl, R/ 1A-25 RAK O 1 A-27 1A-26
35 WO 2008150 089empeunds jebihe tyngddetPrare prepared from 17 by treatment with an acid (e.g.

p-toluenesulfonic acid, hydrochloric acid or acetic acid) in a polar solvent (e.g. acetone,

water); or with perchloric acid in an inert solvent (e.g. dichloromethane).

[0151] Compounds of the type 18 are prepared from alcohols 16 by oxidation to the
corresponding aldehyde by treatment with an oxidizing agent (e.g. chromium(VT) reagents
such as pyridinium chlorochromate and pyridinium dichromate) in an aprotic solvent (e.g.
dichloromethane), or using the Swern oxidation method (oxalyl chloride and dimethyl

sulfoxide followed by addition of an organic base such as triethylamine).

[0152] Compound 19 (Scheme XIII) in which R*®€ are hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocyclolalkyl, substituted or unsubstituted arylalkyl, or substituted or unsubstituted
heteroarylalkyl are prepared by reductive amination of aldehyde 18 with ammonia, a
secondary amine, or tertiary amine. The reaction is carried out by treatment of 18 with the
amino component and a reducing agent (e.g. hydrogen, sodium borohydride or sodium
cyanoborohydride) in a solvent such as tetrahydrofuran, ethanol, 1,2-dichloroethane and the
like.

[0153] Compounds of the type IA-30 are prepared from 19 by treatment with an acid (e.g.
p-toluenesulfonic acid, hydrochloric acid and acetic acid) in a polar solvent (e.g. acetone,
water); or with perchloric acid in an inert solvent (e.g. dichloromethane).
III. ASSAYS AND METHODS FOR MODULATING GLUCOCORTICOID
RECEPTOR ACTIVITY
[0154] The compounds of the present invention can be tested for their antiglucocorticoid
properties. Methods of assaying compounds capable of modulating glucocorticoids receptor
activity are presented herein. Typically, compounds of the current invention that 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) tightly 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.
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[0137] Conpounds | A-(23-28) are prepared as illustrated in Schene XlI. L3,
R3, R45, and R4C are as defined in Fornula (1) above. R4K, R43, and R4AM
are as defined in Schenme | above. [01381 Ketone 12 is converted to enone 13
by a Robi ns&0 \HE1083i on reaction involving treatnment oPCEUPESIPYHIY pase
(e.g. potassium or sodium al koxi des) in an al cohol solvent (e.g. nethanol,

et hanol , or tRipdingAsAM ) fol | owed by addition of methylvinyl ketone (MK).
The  Teaghsgn inSohtRtRliinenSa bR BokHbrs e l@en%%e&:by Ié}béuﬁg%ﬁnbeeme@n al so be

carried out wth a nitrogen-containing base such glrro i di ne, piperidine
or nor phtbht aeepets veth abgmdlcxf GRo Iswaras d@(@le@laswnﬂ"éﬂ@ OftS Iia the g widl oxane) at
refl ux tenper.at foll owed.h oolln 9] Enone
13 can b%&° epa{frjaet TP (fc%lﬁ%bey? ) 5 g?rr eatcﬁlegﬁ tﬁt % %f%{ll\]/\% %ﬂﬁa P{]é%%l\%l nyl

ket one agfibddagents, @thswaﬁimixﬁaté¢ﬁltl¥aﬁl§deRBER=1@v& andZthEn Baﬁacteﬂamﬂbeteptr epared in
optically actiﬁ\ge formas described in O Le ll(g 4%2004 Renoval of
the N prOERNNHgTIGFBEST OMPRIAVE SiRIBE AT My 8 Saéées#ﬁw 1 st andar d
condi ti Offadin m%ﬁﬁbla@énérﬁ eestayremteramﬂ @ A aqfeblease; Off tHB L PanBRHo SHRSESHRAR ko

hydr ol ysi s i s benzyl. Suit | or of onnates i nclude nethyl

chl or of oGRanecateqthgtlthemlokﬂcmlﬁ@rmteltehGRan%dﬁlamroétlﬂqmatleﬁydhemdlnﬁpéa Wien Z
is agro i C wth a
strong a%célﬁ’t (f%ﬁl(égw?dsto%g &?19&0159&81%8 dﬁgctig%i’l?n &@H@éd é&%%n&éanofﬁﬁ%ﬁrﬁ% h

trifl uortygcefassaﬁsbailedardjrebfiﬂndimgessaj 01401 Conpound | A-23 may be prepared by
al kylation of 14 with a primary or secondary al kyl, cycl oal kyl,

het er ocygilssql kath cﬁi{eb’ﬂ tﬁhdﬁﬁé ass@ys ahaetc&hgeftwb Binking a@@'yé € be WAkd ﬁran&hbt\yel Y,

| A-23 may are reductlve al }/Iatlon of 14 with the requisite

al dehydeoﬁchff?lﬁet fgrﬂeeenli ormats may be simylan tpdhesedisrdin AGEIGE#ss#S 98¢ ohydr i de or

S0 YOROOE Sy S e Bt T biERt oty oty 1)

treat rrend:omﬁetitiitdbimﬂmg asmayaand direhehindiogasghyshek iBdec aod C]horcahbrmzzmology in the

Dot ad oA EcRiondel Shieday® Bnbetheb Lo Shuna i disiayy B Blaekondt B5E Sommound
| A- 25 napRss, BoePRABH, Myri@cibsd)l &1d Qfrackite whd ”hhe@r)péﬂm Iﬁﬁ@ﬁ&i@d vy," or

terti ary al kyI cycl oal kyl , heterocycloallr ar?/ or heteroaryl al kyl
car bonyl PHEIssee Laparaigrs fedhaiqres isBind) émewaffmc’{eéu §6IB(Pé<Pﬁy Elsetigte presence of

a base 59&%1&%’69&%& W%@rfiﬁn 89% )' @écﬁ%k@vﬂlcﬁ“r‘s ABShpbikdl ettt by t €T natively,

| A-25 may be prepare by cou am ne
reference.

[0157] 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.

[0158] 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
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with the requisite carboxylic acid in the presence of a suitable coupling
agent such as N, N- di cycl ohexyl carbodiimde. 36 WO 2005/ 070893

PCTJUS200S/ 000607 [0143] Conpound | A-26 where R4K i s hydrogen maybe
prepared by WO /M43 of 14 with a primary, secondary oPCTEBINFEINN6I| kyl ,
cycl oal kyl, heterocycl oal kyl, arylal kyl, or heteroaryl al kyl isocyanate in an
i nert sol Sheatopkasesis, of seluwasteciriy fepsmeopretiniiation of e reeeporiliginsaompiex or

di oxane) ., | r %ﬂﬁ{ghﬂﬁ YL, %&h@? 6 maybe
pr epar ed %@b%&%ﬁﬁfa&&ﬁ%ﬁ? t I ca?ﬁgmé%ﬁgfeirggg%ﬁﬁg ) X (where
Xis d, ®mpokhdsiar ligandsiberadsepliencent dexgamcoatel aerveal (BICEN bobindeghane,

1, 2-di chl.groet.hane_or di ne) in the presence. .of bas uch as

r ot hyl ateenen faiodts BiBRFherhsOR L FRRT 8Py RRE it CofPanntsi 1
primary, isdewengiaey or tertiary al kyl, cycloal kyl, heterocycl oal kyl,
aryl al kyl, or heteroaryl al kyl sulfonyl halide in an inert solvent (e.g.

tol uene, @hﬁh'QAR&E&R%EEah$m%g9kﬁbtﬂ&$§%&§9ﬁm9%e9&%%ﬂﬁsh1kﬁmh&e presence of
a base such as triethylam ne. [ 0145] Conpound™ | A-28 1s prepared by treatnent
of 14 wi tdsparhgorsai¢f iamoimeeted. i he exRABRACNSORIX the(hik may ke akerg by Be bindingF) i n an
I nert sol venpt 9. .toluene, dichlaqr thane, . 1. 2-di.c roet hane or

i oxaney S 8o s HRIA I sSpEL, RIR18Mon i pEUFTGR IR 1
conpoundsddciafelad-idddase iihd sip@all atittbeby ldieglj seahitzedsuaemete pf tedsbel it tiechenme

[S: Ran ARG TR SRy P0IBT o F CENAZHF Said Sale. A 0
wide variety of labels may be used. The component may be labeled by any one of several
methods. Useful radioactive labels include those incorporating °H, 1251, 3, 14C, or *?p.
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.

[0160] 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 (Kj) is less than 5 1M using the assay conditions presented in
Example 31. 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 31. 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
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more 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, Woburm, MA, 433A Applied
Biosystems, Foster City, CA, 9050 Plus, Millipore, Bedford, MA).

Cell-Based Assays
[0162] 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.

[0163] 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
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assays digad @ﬁ}ﬁdssﬁtﬁﬂ% alsodyer @dlonstrited ﬁ;&tdnbﬂe&te@ﬁelbmﬂungSvetl(kn()\izﬁ tightly
bind to the guééﬁ selectlvelé bind to the GR Iﬁ‘é reve Iigands from
bi ndi ng t@REHE BUAICHSA (- &the IRUSCRATIPRTY Jurgpury Tofer L ar
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PCT/ 1152005/ 00060 Bi ndi ng° Assays
constructs include luciferase (luc), alkahne 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 1L-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 33.

[0165] Typically, compounds that are tested in whole-cell assays are also tested in a
cytotoxicity assay. Cytotoxicity assays are used to determine the extent to which a
perceived modulating effect is due to non-GR binding cellular effects. In an exemplary
embodiment, the cytotoxicity assay includes contacting a constitutively active cell with the
test compound. Any decrease in cellular activity indicates a cytotoxic effect. An exemplary

cytotoxicity assay is presented in Example 34.

Specificity
[0166] The compounds of the present invention may be subject to a specificity assay (also

referred to herein as a selectivity assay). Typically, specificity assays include testing a
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| munoas §eseifity pssaypgpiceentesdn Exeprple 38y ess, Boca Raton, Florida (1980); and
"Practice and Theory of Enzynme | nmmunoassays,” P. Tijssen, Laboratory
Techni ques i nMithadweofiMbdylatingl GWAetivityar Bi ol ogy, El sevier Science

Publ i sher V.. Ansterdam (.1985), . each. of which i.s incorparated herein by
ref erenc é& (ﬁ) 157 ]agc}sthersa@l) ‘?%}j (ﬂﬁ)eh%lrgéeh%%% Olntplrc{/VééeSinﬁectili1 Orﬁf g Ogrsng g@%t%lgf or exanpl e,
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| abel ed t e IS ] onal to the
i by 0TS Sn AR SES ilBaSRRL HECRARNAS L I Sliast 8 GRAGEIE)
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bound | i gand and excess bound | igand or et ween bound test conpound and the
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response associated with the binding of a GR to the agonist.

[0169] In arelated embodiment, the GR modulator is a specific glucocorticoid receptor
antagonist. As used herein, a specific glucocorticoid receptor antagonist refers to any
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 the
mineralocorticoid receptor (MR). In a further related embodiment, the specific
glucocorticoid receptor antagonist binds to the GR with an association constant (Ky) that is
at least 10-fold less than the K4 for the MR. In another embodiment, the specific
glucocorticoid receptor antagonist binds to the GR with an association constant (Kg) that is
at least 100-fold less than the K4 for the MR. In another embodiment, the specific
glucocorticoid receptor antagonist binds to the GR with an association constant (K4) that is
at least 1000-fold less than the Kq for the MR.
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excipient and either a compound of Formula (I), or a pharmaceutically acceptable salt of a

compound of Formula (I).

[0172] 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").

[0173] Inpowders, 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.
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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.

[0177] 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.
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T T est SPEOHS AR SISBERR PHLTAL B BEGTOE BPOSPLERRF B [ GHODH: Lo PRt or
Exenpl ary pefesdeias alltyRYE Bkide WAl dHattl Bcili i@z f po1GEtyRABAene Siatatgtd on of
transcriptional activation and antagonismin unaltered cells include

upr egul at icerfcasatian predpetrof sthylsmgesidsrviflcalong Feap aihatie plspkit(e.8GRE) - dependent
genes (P | @é{%r@g eTala . ddi 1108, ecific
cel | type;El 5 useg%%lﬁ)?aee%% to ’;aé:tl va'?%tg)%%ﬁ%@%gﬁ@gﬁ?e Oétdc%h\%ggé dé.?gg(s:tg cin
expr essi onetiveddsine e fdtysicsl antiiactkexits] (edowohyegdtiatlet soybigl mooc-oldricgor ds;

primary hepatocytes whic exhi bit. gl.ucocor.t.icoid . i at upregul ati on of
PEPOK. and SORSCO0B Brofie sy ehe nige R tes Horistebt der AR e Bl 8EERYR 251 on has
al so been ndgtastydaiec.g. Nodlyoxyeihekhne dorbRid mbhdi6Ratds | THg: aikduskiipension

GRE-r egul at ed sequences (e.g. the nouse manmary tunour virus pronoter (NMMIV)

t r ansf ect 68" YPSEAERRPRT OrMTe PaseEati ymEch g Q& myPronyk ariyHexyhmzepe f ul

reporter i INTTe . , | hat ase
( AE P) an d%@ﬂﬁrolpgﬁ";&%gwgfg?edgggthgﬁtemo%cﬂiv%ﬁg Sedntdinli-on8bK Aot \GveRRRARE

agents, such as sucrose, aspartame or saccharin. Formulations can be adjusted for

osmolarity.

[0180] 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.

[0181] 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
preserved by the addition of an: antioxidant such as ascorbic acid. As an example of an

injectable oil vehicle, see Minto, J. Pharmacol. Exp. Ther. 281:93-102, 1997. The
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transferase (CAT). The functional evaluation of transcriptional repression
can be carried out in cell lines such as nonocytes or human skin
fibroblasts. Useful functional assays include those that neasure |L-Ibeta
stinmul at ed Mo Booempedssi on; the downregul ati on of col | agEM&SEV5/000607

cycl ooxygenase-2 and various chenoki nes (MCP-1, RANTES); or expression of
genes r egiilaanasdutippl NFRBattoms A tlie invanisardaptaisobefiathedomn phoit-mawstbect ed

L1-1i . I f | | - based . . i ng. i pti
S pr esontuii SRR Bracdh i wept R P R R Bt Y P e e

whol e- celmixags afthel Sudbderh@sit@idlg iapents inclytl @haiallyogcaff@gumEshied 3xi ci ty
assays are used to_determ ne the e>itent to vi/ni percei ved npdul.ating

ch .
ef fect i SSUFP18 ARbHIERag AP -Mrteally aPcFring werhatides, Sugh asys iy fegithin,

embodi mendsierd §19afiel QRQXEGIVEY FBRS Bty 2Bl UEHlERexSBAGHNE, RichADSIrbitdst | vely
active cell with the test conpound. Any decrease’in cellular activity

i ndi cat esnenaglede.gri eonsensation prasiuets ofrfiesa partiad getersowilcithylerseade. sechgsesent ed
i n Exanpl | § Gl _ e ds. .o j.pvention
my b Ul AR Shfiehob BRI eATBRLRE RSP orkitF gL AAE adkfiV D

sel ecti vidny fase@ng) agerity, s dathe Yornsyleddnf dfeiiups asbelixdrsi Sathufdemtilatdnsgn alsd3 WO
2005/ 070893, PCT/ US‘§005/ 000607, conpound that binds GRin vitro or in a

cel | - baseWnipdkadenpieent, RPTEEYPLES: OF 25PNEPBASTE non- GR proteins. Sel ectivity

assays ggy be performed in vitro or in cell based systenms, as described
above. 0b821di Hey GRynodelatosseldlie ayzhiiesnt canby dabyrreshby Gensdersrllgrdys ot ei n,

i ncl udi ng._ant,i i Pt Qf: e .and ke enpl ary
enbodi ne gtto ,&Q%lﬁgag’nfglﬁqu&&g%n%’%%atBlr %fcléggéllug&gb, ?:&esp %Sksdﬁl lr§’f %H(l:delafnggg 5%%(’0 r or

nucl ear reeem, oimtmdnts, pamtdshietlics yeimpk aowdendyddiersnls, the non-GR protein is a
steroid receptor, such as estrogen receptor, progesterone receptor,

andr ogen [pgg$Pt Phe GR oA RREPHARE itveh@brlcan @@ MeAeliveNd @@ﬁfépdsghéfges ppecificity
assay is presented in Exag;pl e 34. Methods of Mdulating GR Activity [0167]
St

| n anot heslowsgiease in thhbodyr Foppanppig.anicrasphasessian de sdmiisiegd visrinigletmalt i ng

gl ucocorti €oj. ﬁﬁg ] acti Vi | : ' 5l Qve. In an

exenpl ar yllnﬁ3 glﬁgﬂogl ne%%cgﬁt%lﬂgl%r%tt%gﬂ%]%?V&yggslé:‘glg? %(%%Pﬁgb%?%% V\S,iﬂfﬁeezail@cérrpound

of the predentaren Svudohinmold. B62H 648, 196, shiqusgradalié akdmjastadle(de] , and

detecti ngfo%nglg‘gonrge(lsée,ne.g(.zf%gocb}m\r/';?}. )ﬁies. 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.

[0184] 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

[0185] 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 Ringet's
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
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[01681 In an exenplary enbodi ment, the CGR nodul ator is an antagoni st of CGR
activity (also referred to herein as "a glucocorticoid receptor
antagonist”). A glucocorticoid receptor antagonist, as used herein, refers
to any conpoWiotevP7e893 conpound which partially or conpl REVYS2PEHOMIT s
(antagoni zes) the binding of a glucocorticoid receptor (GR) agonist (e.g.
corti sol 6&}@@y§@wh@mg@mgetnamemal or gliglyqesiges. dnaddHon. teftynacigy uplepsedgici nhbi ti ng
any bi ol ogi . i kD i Al : t agoni st .
0169] I Rod AL I AEPRRE FAREpIARRTob ickfich TG SoRliof itk hE

gl ucocor tgenaalty frecdpndsiratde namgoni Bitese AsmubEdndrerebasterdlizep dyicbnentional,

gl ucocortj ¢qi d recept or antagoni refers.to a Q sition conpound
ohi ch i niE e ARG Bt SRBARSR, S Eatiding Ak i Rbdmec Bl ng of a o
to an aganidptablyaupiliafyesbiidricab hyreqiinel 6 Approxinttee fHystodddied colintibrs Rech as

m neral ocorticaoid receptor (M. In a further rel ated enbodi nent, the

speci fi c PHytdiRsHpnand RubieHng ageantt Sxigh adisHNS 2B ISnG &> BUIIRR @ctipieioft iy n

associ at | @00 st tm Chd)dal, Raleiis chiplidd, S88Em IR dtOhsh gdkel r0 the Kd for the
MR. I n anot her "enbodi nent, the specific glucocorticoid receptor antagoni st

binds to Oph@n@tiqmiqfl@hm@tﬂ@ocim&hmfmmﬂ&ﬁmtcar(my widedy, and willbe badegied 100-f ol d
| ess than the.Kd for th . I n.another enbodi the specific .

oF v oenr ey sty B gbinds i@RS0Eboty RRERIER metike, ARS&ddrte wim

const ant thé ficuldratode ®f adihinlse@gdn ddéfed amd dhd @sisnttshieadd forKd for the MR 44
WO 2005/ 070893 PCT/ US2005/ Q00607 |1V. . PHARMACEUTI CAL OSI TI OF

GL UCOCORT e gy atipgs g %Asﬂmsstfrdimcté}b%%rﬁmrﬁt&&a A3 St pr esent

i nvent i onnjpgemé Q@ﬁo@@@l@?ﬁ%b Gisbers P a%id duspttisior @064 forMBlated according
phar maceut’i cal | y accept abl'e exci pi ent and a conpound of the present

i nvent i orfo thedehwa ertpbiag doaponitidleatisteming Araveting agenii iape susapesieg agents71] The
conpound f.l I i -Rr St in a

w o var | Ly e e b S o B M B o8 o
i ncl ude tmblogicparenpidllysaccqgpatde dilualt agedsnt, caghsulaeslution gliil Ashutdnediehges, gel s,
syrups, slurries, suspensions, etc., suitable for ingestion by the patient.

The conmpaggk} ah ahdtBerRiMSEiRicnt, INEORI AGEAS: BHEdatshs oR €Y iV &nitieh e4h
injection, that is, intravenously, intranuscularly, intracutaneously,

subcut anedslivgred by the pacifdmeseanes,whigh fuysapithdes sellalsememprangiosare t he conpounds
describ edendocytosed, 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).

[0187] 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.

[0188] 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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herein can be adm nistered by inhalation, for exanple, intranasally.
Additionally, the conpounds of the present invention can be adm nistered
transdermally. The GR nodul ators of this invention can al so be adm ni stered
by in intraowol2e05/070893 r avagi nal , and intrarectal routes RGTEUSISNSHYP607
suppositories, insufflation, powders and aerosol fornmulations (for exanples
of st er oitd SDdhgl avobsljingse ¢heRadtitubg applitatictl dmil thPpetempoadlthe &Five t8mpdrie@B8, 1995;
Tjwa, An Al l er. Ast. Jdnanrrunol . 75:107-111,. 1995).. Accordingly, the
o boent | FRrsAiPN B Rt ot SRG RS R S BeR? BRE ompr 51 o
phar maceut i cal I]\é acceptabl e carrier or _excipient and either a conpound of
Formula (), M Ew FORIREAJING GONDATIONS MERIAFER B orpound of For mul a
(1). [017°LUEHCORIFOIBREMBBPEORSUt i cal conpositions fromthe conpounds of
the presenigo;i MHSH hfner RGN RESHEAidh et 3R GRRARRI GR Pt Fafindiofi t her
solid or e[I@i_qdi d. Solid fo?l?n{c’pr égar ations i %cl ude powder s?, tablets, pills,
capsul es, a dswtiestos corsliffpmabiongh medulattancdbf dighpeaceitishid reepptarullethis metbod.iad carri er
can be ong,Qr. .nore bst.ances. .whi ch al t.as diluents | avoring
agent s,  phe TRe FER ARR6EL = PaatRY o8 TRl rRlgt bl fPhougy byt
encapsul adriend thefain@ildegdrovidel stioks The dneahnistpffestifeon niclumtingttheon and
adm nistration are well described in the scientific and patent literature,
see, e.g.BUeoRRICRIdEEreRiRfi ti on of Renington's Pharmaceutical Sciences, Maack
Publ i shing Co, Easton PA ("Rem ngton's"). [0173) In Eowder s, the carrier is
a finely [@19]dedl vemity df digdasesptdsgrd qapablawbhaingtrodtedhwithglucpearteaid econteied
active co . . { - tal 1 aW.th.the carrier
navi ng ¢ NAPAE0s, EKgRY fickse 8 1RTAduGP BRRASH adRes BRI R
conpact edinipairinke, sdyalpsis, demknsie Aeypelebicernid, stddss WoRIBARS AP HBADtic induced
PCT/ US2005/.000607 0174% The powders . and tab(il1 ets Fr ef er.abl% contain from 5%
or 10% t o™ %83 _9?4 U CGRUVEC BB I SPTPSIEE BRIy F%%“étwa?_r teﬂ?&&’r’i’@%%m
car bonat ejndiRRIAG HitAM HAAAERBmel MybhosB WS iated WiE A& ferOLakphA thefy! i N,
starch, gelatin, tragacanth, mnethylcellul ose, sodi um
car boxymethagricedin (A& Pain agsoctaip wish gashpesorhagcelgeBux Bigeasel podgpAituthe | i ke. The
term “pr | Wpadtn (4B RRARL Lo 1b AEH S BAE T QLA PO fniblge aCt i Ve
conmpound ﬁ%O%b%?psuPatén% né{l‘gelfr??g gas arc%%rnl%% prov];n I nsginééljgagsul ein
whi ch t heheaddches obmripaliabetes iatdiovasulanidiskaser; hyjicrtensigraiSyndmosie X slepussigyinded by
a carri erdnx\llgqtylz,% au!:osng, tl]ulilr?larll Pmr%ﬁx?o%%h&terllcglr\]fir\{l\é t(ﬁI\If)tcir 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, immunomodulation,

autoimmune diseases, allergies, wound healing, compulsive behavior, multi-drug resistance,

addiction, psychosis, anorexia, cahexia, 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 according to Formula (I), or a pharmaceutically acceptable salt thereof.

[0191] Thus, in an exemplary embodiment, the present invention provides a method of
treating a disorder or condition through modulating a GR, the method comprising
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).
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Simlarly, cachets and | ozenges are included. Tablets, powders, capsules,
pills, cachets, and |ozenges can be used as solid dosage forns suitable for
oral adm nistration. [01751 Suitable solid excipients are carbohydrate or
protein fil|®p20459308%He, but are not limited to sugars, Fﬂ@ﬁﬁﬂP%@”? act ose,
sucr ose, nnitol, or saorbhitol; starch fromcorn, wheat, lice, potato, or

ot her pl df%l CBheiamoyakof R modulaiopdagnate &9 freat ddliseaseytmoygly prodpiphnethey | -

cel | ul oseGR@srdéﬁgam'(iﬁerrmﬁmweﬁ‘e&%ld&@s%eaepaggeafedma%&qfne&n rabi ¢ and
tragacanth; as well as proteins such as gelatin-and collagen. desired,
di si nt egrefectice for th@dilsgbuel,ﬂp "dgsingigaivnen, el dependivan, ‘@mty @f§aqthr§,

cross-1i Vi a n t her eof
such as gg@?(li}ﬁga}fégl %’% g@XFE%#%?P%?gﬁé&gl Ehgrsgie% bf:thgﬁlsga e§; vm&}dhéswhteabl e
coat i ngs gsueial ste obﬁhepﬂrianast ledlts Ltgapatleatjk pmyscwlsstamt]mghammemﬂ(sohcont ain gum

andlor "t e e Seriee RaEy A pelapl hoRGoe ahgupisPRMeA 6 BapE P of vent s

or sol vendonginghtides. Dyestuffs or pignents may be added to the tabl ets or
dragee coatings for product identification or to characterize the quantity
of activey OPQ ' : h | 6 at | t he

i nventi on[ CQ_ﬂ’p sgdogé-.geﬁ%gengerg?lg?%ﬁgsulg#%n@orng?glﬁ%%ﬁarrp géﬁg%[tjlg%]b%%?e%%psul es
made of getlbknown iasheme, [.e.athie s0é bf abserplion Weaysildbalitymdebdfsngeleatance, andhd a

coating such a | ycer.ol. or,_sor bi sh-f1i S in GR
modul at or ﬂ"“?(éﬁeq\ﬁagt ﬁ'f §a1$c? Waegf’nec?r(ﬁg%ajggo %Wcégp éﬁf%éozasggr&gtga]c hes,

| ubri cant @ro‘ﬁﬁf@ﬁl%? PRLGnRIe 518BG3AS] mh&byz@@%)ec(na%epm 30506%;YTohnson
stabilizers, In soft capsules, the GR modul ator ggounds may be di ssol ved

or suspend@¥inPhurm 861 841 14dulilde;, R@mﬂﬁl Q@%b@t“}’%ﬁ? OLPGdPdBropaY af fi n, or

i qui d_polyedixh-eneusl 4 ffa%zaé’yltﬁ% 10t 1R fhicst RRBIAdIGOLSup kO 1THE sibRlor PT ePar i N
suppositories, a |ow nelting wax such as a m xture of ?att aci d

gl ycer i dethe art alorsothe blinitien fo deterineshe desagertgamuh ibh@cadndiviéu@lmap@neﬁli is

di sper sed n usI Yo the by stirring. The nolten honobgeneous

m xture i'$° &Lﬁ%t Ig%@dﬁ T K" %061%6 %lﬁent sized nolds, allowed to cool, and
thereby to soI idif 46 V\D 20051070893 PCT1U820051000607 [0178] Liquid form
pr epar at i B4 n%llfl&]ﬁé’r ayitipls adqunistegtiope RE SBodulaier formnlationicanpgr - exanpl e,

vater or Weliffk{-RIdRYRNES oaltu&msagéljnutﬂéaﬂéncy RQteRAEE M EloHrakdbealel ON, |iquid
preparations can be forrulated ih solution’in agueous polyethyl ene gI ycol

sol ut i on. 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, 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).

[0195] After a pharmaceutical comprising a GR modulator of the invention has been

formulated in an acceptable carrier, it can be placed in an appropriate container and labeled
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[0179] Aqueous solutions suitable for oral use can be prepared by dissol ving
the active conponent in water and addi ng suitable colorants, flavors,
stabilizers, and thickening agents as desired. Agueous suspensions suitable
for oral usewoassheospade by di spersing the finely divi dP§T4SR05E0H ponent
in water with viscous material, such as natural or synthetic guns, resins,
et hy| celf@ritesient efadiindicatert doodijiont Ry admiinisfratior of GR modulators, such labeling

hydr oxyp | el | : i i nat i | i done, gum

£ agacant o AL £ Ll aR e o BT b g B B S L Be o

nat ur al | ypdomistetiom dn phospbatimee, the inyentidngrotifidsiiyr, a &it Fandle nsattieatof pr oduct of
an al kyl ene.oxide wth.a fatty aci . | yoxyet hyl ene stearate), a
condensa ?lghm%woagt? an gyhicly lﬂwg‘?‘?éi (lélgirrﬁgu@ﬂr ﬁg m%%“rf‘ém@ﬂ%’?’ﬁteg?li tﬁ%ﬁﬁgéh%I cohol
(e.g., heidadoesashiyindnehakeThanilidsation 6aREERIAbAGAIRr oduct of et hyl ene
oxide with a partial ester derived froma fatty acid and a hexitol (e.g.,
pol yoxyet hyl ene sorbitol nono-ol eate), or a condensation product of

et hyl ene oxide with a partial ester derived fromfatty acid and a hexitol
anhydride (e.g., polyoxyethylene sorbitan nono-ol eate). The aqueous

suspensi an, al so contain.one ar r reservati ves such.as. eth or

o or opyl (LS8 a8 RSB Bt R Bin 3 BeBLFRROAE eER A R BT s

fl avori ngeqgigtidiSand Mot @NEniGitioNHNE tiEAER Ind MihtBrfiona@ iRt wse oF¥6dh tasnsSdndr ose,

aspartame or saccharjn, Fornulations can be adjusted for osnplarity. [0180]
Al so i nclCHRIEIRs et exsludmeregpiveishis phtvgragies ShGHT R SPeerRL-GREBRORS be

convert egherectNPhdidghie e 18 éﬂé? Qaridu® nolifithébrs AFd PoBi BRAK Rikih ASschd 0ah&!

adm ni stration. Such I qui orms include solutions, suspensions, and

emul si ongnveRtgsdaiped plopton erngnyneng or orerafeaturds of ayaembedimenpofitheingeitione
conponen I n Jlavors.  stabpli fer tif1ci and natura
smeetene%gw%§f§%§Pé§WF§?§¥%ﬁéﬁéﬁgggﬁwgéﬁﬁﬁFP?%ﬁﬁghéﬁ%n(§#$%ﬁé§?ﬁe like.
[0181] QGihveatiapemiowdspLiy Hem fioy scopeadfeht: lnyersios pBotlexane, @R fepdsafor in a
veget abl e i1, such as arachis oil, olive oil, sesane oil. or. coconut oil,
orina @i sfodgiefor SOFRRPURSS PR GaT Y 2pRHaPFith e gietlodh Siirrinofistiese. The oi |
suspensi Qfafes GAOGRObRIrRadeutibd] ChBpdsitthnd BENtibedhesdn. AR 11 RPHBSN RS, fadngs, paraf fin
or cetyl al cohol. Smeetenlng agents can be added to provide a palatable
oral prep@Bd BtPEAPPlisalions gedyhereia ag herabyinforraratet bisiripisaes InthEstrgdy fRil at i ons
can be py §§%&$d by the addition of an antioxi dant such as ascorbic acid.
As an exan%l of an injectable oil vehicle, see Mnto, J. Pharnaacol. Exp.
Ther. 281:93-102, 1997. The 47 EXAMPLES

Example 1. 1,3-Dibenzyl-4-oxo-piperidine-3-carboxylic acid methyl ester (2: Y

= H, Z = benzyl)
@ﬁN

[0197] 1-Benzyl-4-oxo-piperidine-3-carboxylic acid methyl ester hydrochloride salt (1, Z
= benzyl) (15 g, 52.9 mmol) was suspended in DMF (150 mL) and cooled to 0 °C. Sodium
hydride (4.23 g, 105.8 mmol) was added portionwise over 1  and the contents were
allowed to warm to ambient temperature and stir for a further 1 h. Benzyl bromide (6.3 mL,
53.0 mmol) was added over 15 min and the contents were stirred for a further 68 h at

ambient temperature. 10 mL of water were added and the contents were diluted with 400
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WO 2005/ 070893 PCT/ US2005/ 000607 pharmaceutical fornul ations of the
invention can also be in the formof oil-in-water enulsions. The oily phase
can be a vegetable oil or a mneral oil, described above, or a mxture of

t hese. Suit abbeowsnulssi fyi ng agents include natural | y- occwCmiusgoogaens)? such as
gum acaci a and gum tragacanth, naturally occurring phosphatides, such as

soybean | @Cidfbihgl aceRfe #ashed Rvﬂhaﬁ;itér&(,b_O(HﬁLﬁ saueRdisv@Ent piosbadté moa@ms and
hexi t ol aﬁﬁr ydr i des sucflwI S sorbitan ﬁ)gno ol eate, and _condensati on products

of these PWrtring(209grlek sThgjorsania 1ayar arae diisd Qysr magnesinga sulfs. yilietrd@Ag | ene
sorbitan ggpegnalaal give Ib@ gemlwomh&%s BhiSR AL Hadh RoBWRAIEShAE

cAPBNt S and
flavoring agents, as in the formulation of syrups and elixirs. Sgl%n

f or mul at i @rﬂscb@@the‘%ng/§H2€hﬁ@ APV £ THE M) focmyet 17. 3 pO8¥erafahs titde casrpoand e$ or i ng
agent . T g?r{g) a f v ant + be delivered by
transder rr%qq%le,ss g o%%lca?%p%ﬂ e(M+ M% g\?%&@ %?%pl i cator sticks,

sol uti ons, enS|o | si ons els Cr oi_nt ts, pastes,
jellies, pal nt S\g’ex’é%nﬁ?ﬂ?y%ﬁ’% OHF@)%Lég]'Iﬁ;IZe ﬁng‘ ul ators of the

i nvention can aI SO be delivered as m crospheres for sI ow rel ease in the
body. For exanple, mcrospheres can ke adm ni ster ed via intradermal

i njection of drug -contai n| ng m crospheres, which slowy rel ease
subcut aneously (see Rao, . Bi orrza SC|I yin. Ed. 7:623-645, 1995; as
bi odegr adabl e and i nj ect abI e gel atiepg (see, e.g., Gao Pharm Res.

Eyles, J. Pharm Pharmacol. 49: 669674, 1997). Both transdermal and
intradermal routes afford constag elivery for weeks or nonths. [0184] The
GR nodul at or phar maceuti cal formulations of the invention can be provided
as a salt_and can be fornmed with many acids, incl udln% but not limted to
hydr ochl ofl188] éé’rl?lh‘?qzbfl 4'&b%‘Pi%ﬂdmﬁ'étqa@oxl’l&ratcéirm@hy §rc(2, ucki e, etc.

Sal ts tenggl,g @.ﬁ%l@@'ﬂhgﬁw@?&gaﬁwﬁ 1581 105N Hlfl%@@H(‘(ssl%Y@ﬂﬂEs t hat
are the correspon ree pase I'n er cases, the preparati on may
be a | yophiitizzehs pcamtbt‘uo rﬁﬁhumtemWEmmwM ﬁlrsng ﬂxrﬁ&h Aflerzoolnesthe mastere 2% 7%

uee [ osstot Relifg R TR ahBr e el SRIPCHbhibb pngho> 1

i nvent i onca@nEnets@fatlics wee dped @N§30.3 bnddditantrated & gioa,1 150G vfake it r avenous

(I'V) admi nistration qr adm Lnto__a.b aypty or lunmen of an
organ. ThEOTRAMRE SR ch?lr%eSFB}l %P?mfé g/g‘]g@l 0Q13W1I“} &6@5{)% conpri se a
solution of the GR nodul ator dissolved in a pharmaceutically acceptabl e
carrier. Example 3. 2,8a-Dibenzy}-1,3,4,7,8,8a-hexahydro-2H-isoquinolin-6-one (4: Y =

H, Z = benzyl)

e

[0199] 1,3-Dibenzylpiperidin-4-one (3, Y = H, Z =benzyl (3.98 g, 13.96 mmol) was
added to a solution of sodium methoxide (0.83 g, 15.36 mmol) in 80 mL of methanol and

12:857-863, 1995); or, as mcrospher s for oral admnistration (see, e.g.,
P4

stirred at ambient temperature for 45 min. The contents were cooled to 0 °C and
methylvinyl ketone (1.74 mL, 20.94 mmol) was added over 30 min. The contents were
allowed to warm to ambient temperature and stir for 18 h. Concentrated HCI (1.55 mL) was
added, the contents were stitred for a further 5 min and the solvents were evaporated to give
a brown oil which was triturated in diethyl ether to give the title compound, 1.90 g. LC-MS:
RT =2.26 min. (M+H)" 332.
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Anong t he acceptabl e vehicles and sol vents that can be enpl oyed are water
and Ringer's solution, an isotonic sodiumchloride. In addition, sterile
fixed oils can conventionally be enployed as a solvent or suspendi ng

medi um For wnes/pesg3ose any bl and fixed oil can be 48 YEI/POHOHNI0PHS93

PCT/ US2005/ 000607 enpl oyed i ncluding synthetic nono- or diglycerides. In
addi ti on, fat tBxaaplds SatBénzakl, 0S8 8a-heiably drar2 H-isoquitdinb® one ¢d Y aH)he
preparation of injectables. These solutions are sterile and generally free
of undesirable matter. These fornul ati ons may be sterilized by conventional,
wel | known sterilization techni que%. ZThe fornmul ati ons may contain '

phar maceutically acceptabl e auxil substances as required to approximte
physi ol ogi cal conditions such as Isting and buffering agents,

toxicity adjusting agents, e.g., sof &t at e, sodium chloride, potassium
chloride, calciumchloride, sodiupsagtate and the like. The concentration
of GR nodul ator in these formulations can vary mﬁdely and w il be selected

primarily based on fluid_volunes, viscosities, body and the like, in
accor danci@24{lt hCOnPIP%mBér(Yl <t B Driryd (B 243 9P mirgely éf’f"i1 6rP P@BY ed and the

pati ent  snifeeimabPr.od ¥r, HTfhet) hdfdiRRocthdiE (SORMYIRL ARAB fncinaber 1] ©

i nj ectabl e preparation, such as a steri| | ectabl e aqueous or ol eagi nous
suspensi ontrogenifer Kus p‘éws cemingathe b]@xtm@rvm bamoentrai@bm‘chcn@ Metbartoh &0anbiin ar t
usi ng those a rSi and s ndi ng agents.

The steril e asdﬁe& %tﬁ‘f n|c%)ér:%le 1};{}&:51a |%rr?ﬂ3h Oral o) R’ S I(Laje%?ﬁ’j 1”{ abl e solution
or suspe n@vlapcnath(ﬁl aad tinomsidd wadyairigied 8y ﬂhdh}boaﬂmﬁqﬁr(a’ﬁhﬁ gdnphyt €10 %oCHSC went |

such as a_so n of 1, 3-but anedi ol 0186]. I n angt he odinent, the GR
modul at or® #Izﬂﬁi\ri g’ﬁ%ﬁlﬁ%ﬂﬁﬂﬁ%hﬁlﬁmﬂ%# ?%@Owaép @& g’?MﬁeR Se of

|'i posones) whingh (fiuss mst h the cellular menbrane or are endocytosed, i.e.,
by enpl oyi ng Ilgands attached to the |iposone, or attached directly to the
ol i gonucl d t i i of iyt he cel
resul ti ng[%%)il eI‘h fhﬂ§W1tﬂ ngh&mﬁy(vfel% ?epqpesgba rrgcggm t& Eh% r??creﬁfix%g \A?O]srcﬁb dtlﬁ

| i posone Enmﬁmﬁdtoarrles Ilgands speC|f|c for target ceIIs or are
otherwi se preferentially directed to a specific organ, one can focus the
del i very oftMethSRHRRAN-BBQAI7 & S Rex m%ems -AH083quiRlih-bik (8t vo=3.0%88, €.9., Al -
Muhanmed, 1 tlllcroencapsuL 13:293-306 198@ Chomi, éﬁr Opi n. 'Bi ot echnol .
6: 698- 708 1995; Ostro, Ant..1 Hasgwme Pharr. 46: 1576 1587, 1989). 101871 The
phar maceuti cal preparation is preferably in unit dosage form In such form

oy
O

>

8a-(4-Methoxybenzyl)-1,3,4,7,8,8a-hexahydro-2H-isoquinolin-6-one (5; Y = 4-OMe)

MeO !
¢

>

O

8a-(4-Bromobenzyl)-1,3,4,7,8,8a-hexahydro-2H-isoquinolin-6-one (5; Y = 4-Br)
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the preparation is subdivided into unit doses containing appropriate
quantities of the active conponent. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation,
such as packetmeesd;edbets, capsul es, and powders in vial sp@rus2esposbes. Al so,
the unit dosage formcan be a capsule, tablet, cachet, or |ozenge itself, or
it can be the appropriate nunker . any of these in packaged form [0188]
The quantity of active conponent |n\a unit dose preparation nay be varied or
adjusted fromO0.1 ng to 10000 ng,~yore typically 1.0 ng to 1000 ng, nost
typically 10 ng 49 WO 2003/ 070893 PSIFURLO05/ 000607 to 500 ng, according
to the particul ar application and potency of the active conponent. The
conposition can, if desired, al so”contarn o%ﬂgr conpati bl e therapeutic
agents. V. METHODS FOR TREATI NG CONDI TI ONS 'MEDI ATED BY GLUCOCORTI CO D
RECEPTOR: II r L ion provides a
oo 1 B irdbel ARt s ul7 SRS AEPIGlagulni i R GRTA ‘{h?ﬁ‘g modul ation of a
gl ucocorticoid receptor. In this method, a subject in need of such
treatnent is administered an effé&ttive anpunt of a conpound having one of
the formul ae provi ded above. The:Nagpat is effective in nodul ating the

gl ucocorticoids receptor. [01901 A iety of disease sates are capabl e of
being treated with glucocorticoid reeéptor nodul ators. Exenplary disease
states include major psychotic depregsSioni>Nm | d cognitive inpairnment,
psychosi s, denmentia, hyperglycem a, stress Jdisorders, antipsychotic induced
wei ght gain, delirium cognitive i fparfnment in depressed patients, cognitive
deterioration in individuals with Down's syndronme, psychosis associ ated

with interfer . - jate with
gastroesophagggl ?g?ﬁg&h@ﬁﬁﬂ&(Axﬁaﬁeﬂ¥§%ﬁgbﬂ£ﬁ§g§%%£§%§ a%%??partum
In

depr essi on, neurolog|ca |sor§ers I'n premature m gr ai ne

headaches, obesity, diabetes, cardiovascul ar di sease, hypertension, Syndrone
X, depression, anxiety, glaygora, human i mmunodeficiency virus (H'V) or
acqui red i nmunodefi ci ency S;E:mone (AIDS), neurodegeneration (e.qg.

Al zhei ner' s di sease and Parki nsonys disease), cognition enhancenent,

Cushi ng's Syndrone, Addison's edsey” ogtegperosis, frailty, inflamuatory
eupat o rthrltls asthma and rhinitis),

di seases (e.g., osteoarthritg
[0202] Compound 5 (Y =H) (100 mg, 0.41 mmol) was dissolved in 1 mL of THF. 60%%

adr enal
Sodium hydride in mineral oil (16 mg, 0.41 mmol) was added and the mixture stirred fox 10

min. 4-Methoxybenzyl bromide 0.41 mmol, 64 mg, was added and stirring was continued at
ambient temperature for a further 18 h. Ethyl acetate (25mL) was added and the mixture
washed with water, brine and dried (MgSO,). Concentration and purification by flash
column chromatography (0 to 10% EtOAc in CH;,Cl,) followed by trituration with dieth-yl

ether afforded 58 mg of title compound as a white solid.

[0203] Also prepared by this method was 8a-Benzyl-2-(4-nitrobenzyl)-1,3,4,7,8,8a-
hexahydro-2H-isoquinolin-6-one (IA-1: Y = H, R* = (4-NO,)Ph)




function-related ailnments, viral infection, inmunodeficiency,

i mmunonodul ati on, autoi nunune di seases, allergies, wound healing,
conpul si ve behavior, nulti-drug resistance, addiction, psychosis, anorexia,
cahexi a, posWORPHWMBP} c stress syndrome post-surgical borfE&T/ERYSOY6R7

medi cal catabolism and nuscle frailty. The nethods of treatnent includes
admi ni st er i ng Bxemple@atSadianzy2-tfatar-aiylnetbil)1,3ehT.f8athexahydrerBpeut i cal | y
effective amount of a isgmpwlines-emc@Ad;: Y= HoREes2afuranyl) ), or a
pharmaceutically acceptable salt thereof. [0191] Thus, in an exenplary
enbodi nent, the present invention provides a nethod of treating a disorder
or condition through nodul ati ng the nmethod conprising adm nistering
to a subject in need of such trlea an effective anount of a conpound of
the present invention, such as a nd.ofgFormula (1). 50 WD 20051070893
PCT/ U520051000607 [0192] The any cﬁN€§qE2ﬂulator adequate to treat a

di sease through nodul ating the 7GR defin as a "therapeutically

ef fective dose". The dosage schedul e and amobunts effective for this use,

i.e., the,,d@si reqi WL d nd on vali e f rs,
includinap%ﬂ@ gﬂgl<m§?gﬁﬂgégfgﬁg@%%§§nggﬁﬁ@wyﬁﬁwﬁéﬁgﬁ%g®%pw%§5§pg1he di sease
Ol’h cond: t0.86mmblh eeregpeined &l d@tcla{zglqur IMimrajnlenhf tSmbaﬁiukéa,dehm patient' fs

physi cal status, age, and_the |ike. | calculating the dgosage reginen for a
patient, PRtoRsbRIO dr@ag% % Paf i"Bﬂ"lgW%a‘{@g R oo B TEBHE RS TR

[0193] The: opsagesd 8 Eamta8. NaKED, llovea 8Dk ERkiah ke el macoki netics

parameters well known in the art, i.e., the rate of absorption,
bi oavai | adyiaparetion awd puabacatiomby dlagueodwmaechramatogiaphy gavr &4 [thestitlp, |

Hi dal go- 1996 1l | | em Mt Biol. 58:611-617; G oning
(1996) Pﬁ%?%g{z}]?dzL&i&%S%%ﬂ?%’Rh%r}ﬁ;gﬁg%) Contraception 54:59-69; Johnson

(1995) J. Phanp. Sci, B84:1144-1146; Rohataqi 5) Phaymazi e 50: 610-613;
Br ophy (1983@'@%eﬁ-.s?é*?wl-%v%%m%!wwﬁw 1]0%‘-%’?%8?3’13‘1%3%9' " Renmington's,
supra). The state of tifRAwRqling-pee AR THs K G &PVt er i ne t he dosage
regi men for each individual patient, GR nodul ator and di sease or condition
treated. [0194] Single or nultiple adm nistrations of GR nodul ator
formul ati ons can be admniste dependi ng oyud he dosage and frequency as
required and tol erated by the ient. m fomrul ati ons shoul d provide a
sufficient quantity of active agen effectively

0]

[0205] Compound 5 (Y =H) as the hydrochloride salt (100 mg, 0.36mmol), 4-
methoxyphenyl boronic acid (164 mg, 1.08 mmol) triethylamine (0.20ml, 1.44 mmol) and
copper (II) acetate (130mg, 0.72 mmol) were stirred in dry CH,Cl; for 24 h. The resulting
crude product after evaporation of solvent was purified by flash column chromatography (0
to 5% EtOAc in CH,Cl,) to give 50 mg of the title compound. LC-MS: RT =4.06 min.
(M+H)" 348.

[0206] Also prepared by this method were:

N-[3-(8a-Benzyl-6-0x0-3,4,7,8,8a-hexahydro-1H-isoquinolin-2-yl)phenyl]acetamide, (IA-2:
Y =H, R4 = (4-NHCOMe)Ph. LC-MS: RT = 3.34mins. (M+H)+ 375
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treat the disease state. Thus, in one enbodi nent, the pharnaceuti cal
formulations for oral admnistration of GR nodulator is in a daily anount
of between about 0.5 to about 20 ng per kil ogram of body wei ght per day. In
an al t er nat woeoemdosdsnent , dosages are from about | ng POVEROYOHOAY per kg
of body wei ght per patient per day are used. Lower dosages can be used,
particularly when the drug pis<adm nisteregd to an anatomcally secluded site,

such as the cerebral spin uid (CS sxpg,ee, in contrast to

adm nistration orally, into eNbl ore m into a body cavity or into a
- hrghe dosages can be used in topical

& pr epari ng parenterally adm ni strable GR

| umen of an organ. Substanti
adm ni stration. Actual nethaqg

modul ator fornul ati ons wil IO be”"known or apparepdngt o those skilled in the art
and are described in nore detail in such publications as Rem ngton's,
supra. Sgee.a NEenanR, Qg Fahied. IS i LOL, " Agarwal ,
k=GB R 110 W e RS U A TNk
conpri si -2 YoRHxBd el (MG MHPh.HeC-M8y &t DB mars (Merél) 3%6or nul ated in an
acceptable carrier, it can be placed in an appropriate container and | abel ed
51 WD 2005/ 070893 PCT/ US2005/ 000607 for treatnment of an indicated
condition..For adm nistrati of GR nodul atC such | abeling would

i nclude, e.g., instructions 'sQpéerning amount , frequency and net hod of
adm nistration. In one enbodi nen h ention provides for a kit for the
treatment of deliriumin a h whi'ch "i ncl udes a GR nodul ator and
instructional material teacli ) i ndi cati ons, dosage and schedul e of

adm nistration of the GR nodulator. [0196] The terns and expressi ons which
have been enployed herein are used as ternms of description and not of
linitation, abempleseBeszed-Sarheanyllghds7 8 Sathexahudrof2ikisenuineling-oaad

expressi ons of excl udi d4-BHFEhIRNtSPHf the features shown and described, or
portions thereof, it being recognized that various nodifications are
possible within the scope of the_ invention clainmed. Mreover, any one or
nore features of any enbodi nen the invention may be conbined with any
one or nore other features of & Qt her @nbodi nent of the invention,

wi t hout departing fromthe scope nvent i on. For exanple, the features
of the GR nodul ator conpounds qual | @- i cable to the nethods of
treating disease states and/qg 3 ar macedt i cal conpositions described
herein. Al publications, patents,

[0207] Compound 5 (Y = H) (81 mg, 0.34 mmol) was dissolved in CH,Cl, (3 mL) and

D

benzoyl chloride (43 pL, 0.37 mmol) was added followed by diisopropylethylamine (70 pL,
0.40 mmol). The contents were stirred at ambient temperature for 18 h, diluted with
CH,Cl,, washed with water, brine, dried and concentrated to give a red oil that was purified
by flash column chromatography (0 to 10% EtOAc in CH,Cl,) to give the title compound as
a waxy pale yellow solid. LC-MS: RT = 3.25 min. (M+H)+ 346.

Example 9. 8a-Benzyl-6-oxo0-3,4,6,7,8,8a-hexahydro-1H-isoquinoline-2-
carboxylic acid phenylamide (IA-4: Y = H, R" = Ph, R = H)

O, L
NO

o
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and patent applications cited herein are hereby incorporated by reference in
their entirety for all purposes. EXAMPLES Exanple 1.

1, 3- Di benzyl - 4- oxo- pi peri di ne-3-carboxylic acid nethyl ester (2. Y =H Z =
benzyl) O Geomwos[o6k9¥1 1-Benzyl - 4- 0XO0- pi peri di ne- 3- car bGP E0 et hyl
ester hydrochloride salt (1, Z benzyl) (15 g, 52.9 mmmol) was suspended in
DMVE (150 [o7eB] a@@nﬁ)g@ﬂcﬁﬁwgfg(@ EWB%@MW&Q%S&I%&% GH;Ciz%dgr ol ) was
added portionw se over e contents were to warmto anbi ent
t enper at Bit@gemendstherylfispeyanatepd hbro 17m3mlad@ﬁd@tﬁﬂ@@ C(OBteBtS miere 53.0 nrnol)
was adde V. t ther 68 hat

anbi ent 9 g?repdga;t éafh glreg{ QTg&%P}%@ %P’e?ﬂ%/\gefl %&%&Zgﬁ% dlLungc‘glﬁ éﬁ(gl £\Al}élr e diluted
wi t h 400 wBghed®i 008 £1) TORD Sorfe Gt ALS2MA pLOOOB) 7 flastricolmfnehivnhatergthat(@ to washed

M) The SAgaHRe Tkt Bl e B PR R ey Pt 1 R eRising

concent r &iTed3 BO ngh (B1+207 %619 yellow oil that was purified by flash colum
chromat ography (3:2 cycl ohexane/ CH2C12 to 100% CH2C12) to give 17.52 g

(98% of the Ek!bvge%”i’ URLbn@sil nyFé’zl g&%‘?ﬁf Q'is g}ﬁexg@ygl L 2.80 min.

(M-H) + 338, one (3: Y = H,
Z = benzyl) 0 6N g g‘é‘] Uqﬂrg 3 enzy oXo- pi @erl di ne- 3-carboxylic acid
met hyl ester, (2, Y =H Z = benzyl) (17.52 g, 51.92 nmol) was suspended in
150 nL of 6N HCl: MeOH (5:1) an m xture was heated to reflux
tenperature with stirring for After cooling the mxture was basified
i wi t®.8x200mL di chl or onet hane. The
conbi ned organics were dried (MS02 aRdS ntrated to give 11.60 g of the
title conmpound as a colorless g o L : RT = 0.38 mn. (MH) + 280.
Exanpl e 3.2, 8a-Di benzyl -1, 3, 4,9, 8,"8a-"hexahydr o- 2H-i soqui nol i n-6-one (4: Y =
H Z = benzyl)

[0209] Benzenesulfonyl chloride (90.0 pmol) was added to a stirred solution of compound

5 (Y =H) (25.0 mg, 90.0 umol), triethylamine (25.0 pL, 180 pmol) in 1,2-dichloroethane (3

mL). The resulting mixture was then stirred at room temperature for 18 h. PS-Trisamine
resin (33.0 mg, loading = 4.11 mmol/g) was added and the mixture was agitated at room
temperature for a further 24 h. The mixture was filtered and the filtrate was purified by
flash chromatography (CH,Cl, 100% to 5% EtOAc in CH,Cl) to afford the title compound
1 as a yellow oil, which solidified on standing. LC-MS: RT = 3.68 min (M+H)" 382.

[0210] The compounds of Table 1 were similarly prepared.

Table 1

Number Compound Mass found

(MHH)*

2 O 460

3 439
)
OO
o H




a N~ O[0199] 1, 3-D benzyl pi peridui-4-one (3, Y =H Z = benzyl (3.98 g,
13.96 nmmol) was added to a solution of sodium nethoxide (0.83 g, 15.36
mmol) in 80 nL, of nethanol and stirred at anbient tenperature for 45 mn.
The cont ent ¥OR9PEO78¥8] ed to O C and nethyl vinyl ketone PGU/Y#RPY0069H g4

nmol ) s added over 30 mn. The contents were allowed to warmto anbient

t enper af dusband stir for 18Chmp@owcentrated HO (1.5%Mdsy fowmd added, the
contents were stirred for a further 5 min and the sol (BB wer e evapor at ed
to give|4a brown oil which|wa ituratecoin diethyl |dvber to give|the title
conpound, 1.90 g. LCGMs: RT / 26 niék%(NMkb+ 332. {53 WD 2005/ 070893

PCT/ US2005/ 000607 Exanpl e| 4. o ©
8a- Benzyl -1, 3, 4, 7, 8, 8a- hexah -Psgquy nolin-6-one (5. Y=H NHO/

[ 0200] Conpound 4 (Y=H, P = 1)) (3479 (9.05 mmol|) and a-chl or ¢et hyl
chloroforniate (1.22 ni, 1+. in dichloroethane (50 nL.) were|heated to

refl ux ymgder—mnitrogen—for i8It —After—cootng,—themrxturewas—concentrat ed

in vacuoﬁ Met hanol (50 ni)

dded and the contentjs heated to reflux for
6 h. The solvents were renpve evapor gti.on and the residue was purified
by flash col um chronmat ograph QJ Cx2to CH2Cl|2/ MeOH 9:1) to give the
title conpound as a pale bro ol jd, 1g. LCGMs: RT = 1.67 min (lei+H)+

242 [ 02011 The foll owi ng cofpoln were prepared accqrding to the procedures
descri beg—n—Exanptes—+-to4: 0 47
8a-(3-N@thoxybenzyI)-1,3,4,7,8,8a5 ah¥gjo-2F+isoquinoPin-G-one (9, Y =
3-Ove) |[OV NH O =
8a- (4- Met hoxybenzyl)-1, 3, 4,7, - he dro- 2Hi soqui|nol i n-6-one (§; Y =
4- Ove)

7 O\\ 458
L

8 79 455

9 Qi» ) OT:) 474

0O

10 O 400

59



MeO / NH O- 8a-(4-Brompbenzyl)-1, 3, 4,7, 8, 8a- hexahydro-2H-i soqui nol i n- 6- one

(5; Y =4-Br) 54 WO 2005/070893 PCT/ US2005/ 000607 Br NH O and
8a- (4-Nitrobenzyl)-1, 3, 4,7, 8, 8a- hexahydro- 2H i soqui nol i n-6-one (5; Y =
4-NC2) 0 OWO Mol e 5. PCT/US2005/000607
8a- Benzyl - 2- (4- net boxybenzyl)-1,3,4,7, 8, 8a- hexahydro- 2H i soqui nol i n- 6-one
(1A-1: Y NukberR4 = (4- Ove) RJompouddOVe 102021 Conpouhiass fonde= H) ({100 ng,
0.41 mmj ) was dissolved in 1 nL of THE. 60% Sodi um hd+iye in mneral oil
(16 ng, 01141 mol) was addegd aperthe m xture stirred forz 10 mn.
4- Met hoxiybenzyl brom de 0. 4 64 ny, was added apd stirring was
continued at anbient tenpe re, foo, Q)further 18 h.|Ethyl acetate| (25nl)
was added and the m xture M 18 water, brine and dried (MgSO4) .
Concentrjati on and purificatj col um chronpt ography (0 tjo 10%
Et OAc i nf CH2C12) followed Db with diethyl| ether afforded 58 ng
of titlel conpound as a whit 1 Al so prepared by this nmethod was
8a- Benzy| - 2- (4-ni trobenzyl )|-1, 3, 4, 7, 8, 8a~ hexahydr o- 2H i soqui nol i n-6- one
(IA-1: Y =2H R4 = (4-NO2)Rh) i N1 ~ O NJ2 55
1 O 401
O:é(?
98",
o]
0
13 O . 533
@”ﬁ’:
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0
o)
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WO 2005/ 070893 PCT/ US2005/ 0
8a- Benzyl
(ITA-1: Y =H R = 2-furanyl
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Example 11. 8a-Benzyl-6-0x0-3,4,6,7,8,8a-hexahydro-1H-isoquinoline-2-sulfonic
acid phenylamide (IA-6: Y = H, R* = Ph, R*“ = H)

Sy O
oS
H

Phenyl sulfamic acid sodium salt (1.0 g), prepared by the method of Audrieth L.F

0

[0211]
et al, J. Org. Chem. 1944, 9, 89-101, and PCls, 1.16 g were combined in the absence of
solvent. After the exotherm subsided the contents were heated for a further 16 h at 70 °C.
Benzotrifluoride (5 mL) was added and the contents heated for a further 2 h, cooled, filtered
and concentrated to give 182 mg of phenylsulfamoyl! chloride. Compound 5 (Y = H) as its
hydrochloride salt (20 mg, 0.085 mmol) was dissolved in 1 mL of dry CH,Cl, and
phenylsulfamoyl chloride (34 mg) in 0.5 mL of CH,;Cl, was added in portions followed by
triethylamine (50 pL, 36 mg) in 0.5 mL of CH,Cl,. After stirring at ambient temperature
for 16 h the reaction was quenched with saturated NaHCQ3, separated, washed with water
and brine, dried and purified by flash column chromatography (2% EtOAc in CH,Cl,) to
give 20 mg of the title compound. LC-MS RT = 3.56 min. (M-H)  395.

68



O37 N~ 407 0  ONSO 38 0~1 412 NS O 63 W 2005/070593
PCT/ US2005/ 000607 Nunber Conpound Mass found +H + 39 ~ 460 0--S-0 N O /

0 40 F 414 NSA O/ 41/ 1 475 \ ONM N SO 042 396 O ONO 43 F 573
@) WO 2005/070893 PCT/US2005/000607

Example 12. 2,8ap-Dibenzyl-1,3,4,4ae.,5,7,8,8a0ctahydro-2H-isoquinolin-6-one
(IB-1: Y =H, R*=Ph)

[0212] Lithium metal (150mg) was added to a flask charged with 75 mL of liquid
ammonia. 2,8a-Dibenzyl-1,3,4,7,8,8a-hexahydro-2H-isoquinolin-6-one (4, R =H) (2.0 g)
was added and the contents were stirred at —78 °C for 20 min. A further 150 mg of lithium
metal was added and stirring continued for a further 15 min. Solid ammonium chloride was
added until the blue color was discharged. The contents were warmed to ambient
temperature and extracted with dichloromethane. The organic phase was washed with
saturated. ammonium chloride, dried and concentrated to give a residue that was purified by
flash column chromatography (10% EtOAc in CH,Cl,) to give 0.60 g of the title compound.
LC-MS: RT =2.15 min. (M+H)" 334.

Example 13. 8ap-Benzyl-1,3,4,4a0.,5,7,8,8a-octahydro-2H-isoquinolin-6-one (IB-
1: Y=H,R*=H)

[0213]) Compound IB-1 (Y = H, R* = Ph) (1.14g, 3.42 mmol) and palladium hydroxide
(0.35g, 0.342 mmol) were suspended in 40 mL of acetic acid and hydrogenated at
atniospheric pressure for 21 h. The reaction mixture was filtered, concentrated and
dissolved in CH,Cl, and treated with 1M HCl in diethyl ether to give the title compound as
its hydrochloride salt, a beige solid, 0.96 g. LC-MS RT = 1.67 min. (M+H)" 244.

Example 14. 2-Benzenesulfonyl-8ap-benzyl-1,3,4,4a0.,5,7,8,8a-octahydro-2H-
isoquinolin-6-one (IB-5: Y = H, R** = Ph)
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[0214] 8ap-Benzyl-1,3,4,4a0,5,7,8,8a-octahydroisoquinolin-6-one (IB-1: Y = H, R* = H)
(84mg, 0.348 mmol) and benzenesulfonyl chloride (49uL, 0.383 mmol) were stirred in
CH,Cl, and diisopropylethylamine (73uL) was added. The contents were stirred for 18 h,
diluted with CH,Cly, washed with water, brine, dried, concentrated and purified by flash
column chromatography (10% EtOAc in CH,CL,) to give the title compound, as a waxy pale
yellow solid (83mg). LC-MS: RT = 3.24 min. (M+H)" 384. |

[0215] The compounds below were similarly prepared:
N-[4-(8ap-Benzyl-6-0x0-3,4,4a0.,5,6,7,8,8ac—octahydro-1 H-isoquinoline-2-
sulfonyl)phenylJmethanesulfonamide, compound (IB-5: Y = H, R* = (4-NHSO,Me)Ph)

H
N\S//O
~
o LT 4
NS
0

8ap-Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,3,4,4ac,5,7,8,8a-octahydro-2H-isoquinolin-
6-one (IB-5: Y = H, R** = (4-¢-butyl)Ph)

O\\ <j><
N \O
o :
H

2-(4-Acetylbenzenesulfonyl)-8aP-benzyl-1,3,4,4a0,5,7,8,8a-octahydro-2 H-isoquinolin-6-
one (IB-5: Y = H, R** = (4-COMe)Ph)

; and
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Example 15. 8ap-Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,2,3,4,6,7,8,8a-
octahydroiso quinolin-6p-ol (IA-7: Y = H, L* = SO,, R* = (4-tert-

butyl)Ph)
G

N

Yoy
HO

[0216] Compound IA-5 (Y =H, R* = (4-tert-butyl)Ph) (69 mg, 0.158 mmol) was
dissolved in ethanol (4 mL) and sodium borohydride (24 mg, 0.632 mmol) was added in
one portion, The contents were stirred at ambient temperature for 20 h, diluted with water,
extracted with CH,Cl,, washed with water and brine, concentrated and purified by flash
column chromatography (0 to 5% EtOAc in CH,Cl) to give the title compound (18mg).
LC-MS: RT = 4.21 min. (M+H)" 440.

Example 16. 8ap-Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,2,3,4,4aa.,5,6,7,8,8a-

decahydroisoquinolin-6p-ol (IB-7: Y = H, L* = SO, R* = (4-tert-
butyl)Ph)

HO :

[0217] Compound IB-5 (Y = H, R* = (4--butyl)Ph)) (40mg, 0.104 mmol) was dissolved
in ethanol (2 mL). Sodium borohydride (16mg, 0.417 mmol) was added and the contents
were stirred at ambient temperature for 20 h. The contents were diluted with water and
extracted with CH,Cl;. The organics were washed with water, brine, dried, concentrated

and purified by flash column chromatography to give the title compound as a colourless oil
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(24 mg). LC-MS: RT = 3.48 min. No (M-+H) detected. NMR 400MHz, CDCl; 87.75, 7.60,
7.52,7.45,7.33,7.22, 3.92, 3.70, 3.60, 3.10, 2.68, 2.16, 1-40-1.95, 1.50, 1.381.18, 0.68.

[0218] Prepared in a similar manner from compound IB-5 (Y = H, R** = Ph) was: 8af-
Benzyl-2-(benzenesulfonyl)-1,2,3,4,4a0,5,6,7,8,8a-decahydroisoquinolin-6p3-ol (IB-7: Y =
H, L*=S80,, R*=Ph)

e
HO :

Example 17. 8a-Benzyl-2-(4-tert-butylbenenesulfonyl)-60-methyl-
1,2,3,4,4a0,5,6,7,8,8a-decahydroisoquinolin-63-ol (IB-9: Y =H, L
= 80;, R? = Me, R* = (4-tert-butyl) Ph)

,,,,,

HO

T

[0219] Compound IB-5 (Y = H, R* = (4--butyl)Ph)) (20 mg, 45.6 umol) was dissolved in
1 mL of THF under nitrogen and cooled to 0 °C. Methylmagnesium chloride (23 pL of a
3M THEF solution, 68 umol) was added dropwise and the contents were stirred at 0 °C for 1
h, then warmed to ambient temperature for a further 0.5 h. Saturated ammonium chloride
solution was added and the contents were extracted with CH,Cl,, dried, concentrated and
purified by flash column chromatography (5% EtOAc¢ in CH,Cl,) to give the title compound
as a white powder (12mg). LC-MS: RT = 4.28 min. (M+H)" 456.
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8a- Benzyl - 6- oxo- 3, 4, 6, 7, 8, 8a- hexahhydr o-| Hi soqui nol i ne-2-sul fonic acid
phenyl am deyd bods61089%6 = H, R4 = Ph, Roc = H) 0-11 N. S. N péerusjpd@ddly Phenyl
sulfamc acid sodiumsalt (1.0 g), prepared by the nmethod of Audrieth L.F
et al, T. Og. Chem 1944, 9, 89-101, and PCl5, 1.16 g were conbined in the
absence of solvent. After the exotherm subsided the contents were heated

for a further ride dded and the
contents heat@ﬁa'fl@ﬁgﬁ Wq{éﬂ g\“@ enﬁ"f’% 8“’&)& at ed to
give 182 ngy of phenyls ’é‘“::gﬂ% ng

hydr ochl ori de salt (20R| ng, eOR08£f> Nitits) di ssolved in 1 m_ of dry CH2C12,
and phenyl sul famoyl chloride (34 ng) in 0.5 nL of CH2Cl2 was added in
portions followed by triethylagine (50 L, 36 ng) in 0.5 nL of CH2Cl2. After
stirring at anbi ent tenperat for 16 h the reaction was quenched with
saturated NaHCO3, separated, washed wid hgvater and brine, dried and
purified by flash col um chromateg hys 2% Et OAc in CH2Cl2) to give 20 ny

of the title conpound. LC M y m M H) - 395.
~

[0220] Compound YA-7 (Y =H, L* = SO,, R* = (4-tert-butyl)Ph)) (14mg, 0.032mmol)
was dissolved in 1 mL of THF under a nitrogen atmosphere and sodium hydride (60%
dispersion in mineral oil, 7mg, 0.175mmol) was added, followed by methyl iodide (10pL,
0.155mmol). The suspension was heated to 75 °C for 20 h, then cooled and quenched with
water and extracted with diethyl ether. The organic phase was washed with water, brine,
dried (MgSOs) and concentrated to give a yellow glass that was purified by silica
chromatography (0 to 10% EtOAc in CH,Cl,) to give the title compound as a white powder.
LC-MS: RT = 4.82 mins. (M+H)" 454.

[0221] Similarly prepared from IB-7 (Y = H, L* = SO,, R* = (4-t-butyl)Ph)) was
8ap—Benzyl-2-(4-tert-butylbenzenesulfonyl)-6—-methoxy-1,2,3,4,4a0.,5,6,7,8,8a-
decahydroisoquinoline (IB-11: Y = H, L* = SO,, R* = (4--butyl)Ph), R* = Me) , LC-MS:
RT = 4.79 min. (M+H)" 456.

[0222] Similarly prepared was 8aB-Benzyl-2-(4-tert-butylbenzenesulfonyl)-6f3-(2-
methoxyethoxy)-1,2,3,4,4a0.,5,6,7,8,8a-decahydoisoquinoline (IB-11: Y = H, L* = SO,, R*
= (4-t-butyl)Ph), R” = (CH;),0OMe). LC-MS: RT = 4.68 mins. (M+H)" 500.
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2, 8a- Di benzyl -1, 3, 4, 7, 8, 8a- hexahydr o- 2H-i soqui nol i n-6-one (4, R=H (2.0 g)
was added and the contents were stirred at -78 C for 20 mn. A further 150
ng of lithium netal was added ang~stirring continued for a further 15 )nun.
Sol id anmoni um chl ori de was adde ntil the blue color was discharged. The
contents were warned to anbi ent er aPur® and extracted with

di chl oronet hane. The organi ¢ phaserhasg aSh @ ith saturated. ammoni um
chloride, dried and concent @t ed ghve' a d4duye that was purified by
flash col umm chromat ography (10%0Et06‘¢ in CH2Cl2) to give 0.60 g of the
title conpound. LC-Ms: RT = 2.15 mn. (MtH)+ 334. Exanple 13.
8a[ 3-Benzyl -1, 3, 4, 4aa, 5, 7, 8, 8a- oct ahydr o- 2H-i soqui nal i n-6-0
TV RIS NEYAmROD 83 Ematih - enl g ibenzqnes ppnI DA, 34 55478 1882 o)
and pal | adi um hydr oxi déecwdw@qmmﬁﬁﬁi@mnwﬂBemsﬁsp ed SO, RO= . of
acetic acid and hydr ogmbatyl)i’m),lhermﬁpMSer -Berezyb2i(etdror 21 h. The reaction
m xture was filtered, mmsmz@aésaﬂom)h 23 440, sledgga-d’ada@d}oand treated with

IMHA in diethyl et herlso QoM Sk gmrldet(i[g_lqoyngng“ aSOIIRS: hygr ochl ori de
salt, a beige solid, O0p3@yifen)® = 1.67 mn. (MH+ 244, Exanple 14.

2- Benzenesul fonyl -8a[i-benzyl'-1, 3, 4] 4aa, 5, 7, 8, 8a- oct ahydr o- 2H
i soqui nolin-6-one (IB-5: Y = H, R4A = Ph) 69 WO 2005/ 070893

PCT/ US2005/ 000607 | 0-9 \ ] ?
: H, N ‘s

H

[0223] Compound IB-5 (Y = H, R* = (4-t-butyl)Ph)) (40 mg, 0.091mmol) was suspended
in methanol 7 mL) with stirring. Ammonium acetate (84 mg, 1.09mmol) was added
followed by sodium cyanoborohydride (11.5mg, 0.18mmol) and the contents were stirred
for 20 h. The solution was acidified to pH 2 with 1N HCl, then made basic with solid
potassium carbonate, diluted with water and extracted with CHCl;. The organic phase was
washed with water, brine, dried (MgSO,) and concentrated to give a colorless glass.
Purification on silica (5-10% MeOH, CH,Cl,) gave amine IB-14 (6 mg) as a white solid.
LC-MS: RT =2.80 min. (M+H)" 441, and amine IB-14 (16 mg) as a white solid. LC-MS:
RT = 2.81 min. (M+H)" 441.
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ThSO [0214] 8a(3-Benzyl-1, 3,4, 4aa,5, 7, 8, 8a-oct ahydr oi soqui nol i n- 6- one
(IB-1: Y=H R4 =H (84ny, 0.348 mml) and benzenesul fonyl chloride (49L,
0.383 mml) were stirred in CH2Cl12 and dii sopropyl et hyl am ne (73L) was
added. The wormentresdsere stirred for 18 h, diluted w t hPQOHZR2LE/00EEhed Wit h
water, brine, dried, concentrated and purified by flash colum

chromat ography (10% Et OAc in CH2CI2) to give the title conpound, as a waxy
pale yellow solid (83rrg) LCGMs: RT = 3.24 min. (MtH)' 384. [0215] The

conpounds bel rﬁ% £ MebhAntaffons ﬁenzyl 6- oxo- 3, 4, 4aa,
5,6,7,8,8aa-ocC aﬁ@ r'o- zﬂd E Bpl}‘;giae q lmy —ypracmgnde (IB-
%02 ?? Sg'l)% = acetyl)

sul fonyl ) phenyl ] nmet han

(4- NHSO2Me) Ph) NO O N, O

8a[i-Benzyl -2-(4-tert-butyl benzenesul fonyl)-1, 3, 4, 4aa, 5,7,

8, 8a- oct ahydr o- 2H-i soqui nolin- 6-0ne (IB-5: Y =H R4A = (4-t-butyl)Ph) ON
SOH; and ‘

2- (4- Acetyl benzenesul f onyl ) - 8ad3xben
inolin-6- one (IB-5: Y =H R4IA =
PCT/ US200/ 000607 O O NS O b’§h
8a[ 3-Benzyl - 2- (4-test-butyl geue
qui nolin-60-ol (IA-7: Y =H LH =

u

yl -3, %4, 4aa, 5, 7, 8, 8a- oct ahydr o- 2H-i soqu
4 CSONK 70 WO 2005/ 070893

, 4,6, 7, 8, 8a- octahydroiso
(4-tert-

[0224] Compound IB-14 (Y =H, L* = 80,, R* = (4-r-butyl)Ph), R** =H) (7mg,
0.016mmol) was dissolved in pyridine (ImL). Acetic anhydride (15pL, 0.154mmol) was
added and the solutions stirred at ambient temperature for 20 h. The residue was evaporated
and purified by silica gel chromatography (0-20% EtOAc, CH,Cl,) to give the title
compound (3.9 mg) as a white solid. LC-MS: RT =4.07 mins. (M+H)Jr 483.

Example 21. N-[8aB-Benzyl-2-(4-tert-butylbenzenesulfonyl)-
1,2,3,4 4aoc,5 6,7,8,8a- decahydronsoqumolm—6B—yl] acetamide (IB-
13: Y=H,L'=S0,R'= (4- -t-butyl)Ph), R*™ = acetyl)

0..0
0 N’S
)J\ T
H H

[0225] Similarty prepared from 8a Compound IB-13 (Y = H, L*=80,, R*= (4-t-
butyl)Ph), R’ = H). LC-MS: RT = 4.05 min (M+H)" 483.

Example 22. 2-Benzenesulfonyl-8a-benzyl-1,3,4,7,8,8a-hexahydro-2H-
isoquinolin-6-one oxime (IA-17: Y = H, L = SO,, R= Ph, R** =

H)
\\ //
HOVIA @
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butyl)Ph) \ 00 ONS HO/ [02161 Conmpound IA-5 (Y = H R4 =
(4-tert-butyl)Ph) (69 ng, 0.158 mml) was dissolved in ethanol (4 nlL) and
sodi um borohydride (24 ng, 0.632 mvol) was added in one portion. The

cont ents werwosgeisioresed at anbi ent tenperature for 20 h, diPCH{USAHOOMWat er ,
extracted with CH2C12, washed with water and brine, concentrated and

pﬁri fi efl ty246] astbérlp(bﬁlalé&l%n-sqwiﬁémawléégggpbﬁzlgg%omﬁ%)Etwaﬁ);sl?spbﬂeeliﬁah&)olT o give
the title conpoun : - MS: = m, n. + : anmpl e

16. 8a[ i - Béilzipr To1twes @%rgg-wewvb%m@a (& bngaeyel 1 225,(03{149&%,@8%5 °g8, 8a-
decahydr oi gQaHeNRixte RePstRled @ H at %ﬁemﬂenﬁ@raﬁr@%e sBvertts Whrd @mbvedut yl ) Ph)
O N SQ HOH 102171 Conpound IB-5 (Y=H R4 :Tﬁj‘g-t-butyl)P?f)) (40ngy, 0.104
mol ) was WidersepPyeeland the egsiian gias fritugieyl wiswatermIbe petsipdiateqeasereg and. 417

ol ) - was cﬁ-féﬂ?éjgi%‘ﬂlett@ll%lcgl?xggﬁvﬁga?ﬁ 3&@%&% bf 5:6ifhe 37 gf‘sf‘iciﬁ %?%Hs?h‘;or 20

h. The contents®were and extracted wth
organi cs W Be52wais h@d i BB 7 vidd«CH, N-iH)e438&r i ed, concentrated and purified by
flash col umm chronmat ography to give the title conpound as a col ourl ess oil

71 WD 2005087989 REITdHE2 0051N0A6 Ve sldthrFrepatdd: M5: RT = 3.48 nun. No (M+H)
det ect ed. NQNiRﬂ4OOM-|z, %%3 67.75, 7.60, 5@’ 52 7.45, 7,33, 7.22, 3.92,
3.70, 3. 60-BenzenesulforrySapenayl-1:8,4168 $2-bexahydrgGH-isoganolingd-one @gnethylo213]
Prepared if; i A _f A_CQiIpRUN Ilgﬂi .= H R4A = Ph) was: 8ap-
Benzyl - 2- (‘E‘é‘ﬁ%?ﬁ@hﬁ%"@ﬁ% ?g“ 4,434, 5, gh , 8, 81214?)(1ecahydr oi soqui nol i n- 6p- ol
(18-7: Y= H L4 = S®, R4 = Ph) 0"0

O 0y,

0
oSh®
MeO _
Vl"N ; and

8a-Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,3,4,7,8,8a-hexahydro-2H-isoquinoline-6-one
O-methyl oxime, compound TA-17 (Y = H, L* = SO,, R* = (4-t-butyl)Ph, R** = Me)

N
MeO _ ‘
“‘LnN \©>(

Example 23. 8af3-Benzyl-2-(4-tert-butylbenzenesulfonyl)-
1,3,4,4a0.,5,7,8,8a~octahydro-2H-isoquinolin-6-one oxime IB-17 (Y
=H, L* =80, R'= (4-t-butyl)Ph, R* =H):

N
HO
TNENE \©>]/
H

[0228] Ccompound IB (Y =H, L* = S0, R* = (4--butyl)Ph) (41.6 mg, 0.095 mmol) was
suspended in 1 mL of ethanol. Hydroxylamine sulfate (17 mg, 0.104 mmol) and sodium
acetate (8.5mg, 0.104 mmol) in 250 pL water was added and the contents were stirred at
ambient temperature for 18 h. The solvents were removed and the residue was partitioned
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N 8 HO Exanple 17. 8a-Benzyl-2-(4-tert-butyl benenesul fonyl) - 6a-net hyl -
1,2,3,4,4aa,5, 6, 7, 8 8a-decahydroi soquhiolin-6p-ol (IB-9: Y =H L4 = S,
R2 = M, R4 = (4-tent-butyl)Ph) o, o NS HOHJ[0219] Conpound ]8-5 (Y =
H R4 = (4- tW(bmﬂy/Dwm)) (20 ng, 45.6 pnol) was di ssol vedPERHUS20059006ff7 THE

under nltrogen and cooled to 0 C. Methyl magnesiumchloride (23 L of a 3M

THE sol ut yQReeBFatiPind Gﬁz%l?ﬂ%ﬁ'rr&fﬂ?&foﬁs@y #7d 1 18e 6:pakie Myer Way Rpahtedyr ed at 0

Cfor 1 h, then warned to anbient erature for a further 0.5 h.

Sat ur at eddsethadicanseskikied faEve Gelitle p@npcwag agd HER e RS oriRS BEitBsaster e

extracted r (of r * fl ash col um

chr onmat ogr\zfiﬁp%%QOl%gﬂ/%g)O&g %d@zgg@%o%{?géa@éewwgﬁg b%ggnd as a white

powder (o2 1006@‘8%“%%3%%3&1@?2 -tert-lgutyﬁ'?eﬁzﬁx%?mfozxzyl)vﬁ 2394 87078 3a

8ap- Benzyl - 2- (4- t er t - bui¢abEdrocseii ql@tﬁ;ﬁ%‘la@ibo’d@@ﬁ&@l'})ethyl ester (8: Y =H,

1,2,3,4,6,7,S, Sa- oct ahybr 5iS%b, BuF rdtbmeylHb)A- 11: Y = H L = SO2, R1J = M,

R4 = (4-t- butyI)Ph)) U 'U NS ~O/ [0220] Conpound IA-7 (Y =H L4 = SQ2,
= (4-tert-butyl)Ph)) (14mg, 0.032mml) was dissolved in 1 nL of THE

under a nitrogen atnosphere ang~sodi um hydride (60% dispersion in m neral

oil, 7ng, 0.175mmmvl) was addel | oned by nethyl iodide (104L,

0. 155mmmol ). The suspensi on was “héated tav,?S C for 20 h, then cool ed and

guenched with water and extrac A >tRyl ether. The organi ¢ phase was

washed with water, brine, Or| .. hS4) a oncentrated to give a yellow

gl ass that was purlfled by si -~ Chromat ogfFapky—(0 to 10% Et CAc in CH2C12)

to give the title conpound asg3a vvhl"ie powder .

[0229] 2-Trimethylsilyl-1,3-dithiane (92 pL, 0.483 mmol) was dissolved in THF (1 mL)
and cooled to 0 °C under nitrogen. N-Butyllithium (0.19 mL of 2.5 M in hexanes, 0.48
mmol) was added and the solution was stirred at 0 °C for a further ten min. The solution
was cooled to —78 °C and compound IB (Y = H, L* = SO,, R* = (4-t-butyl)Ph) (100 mg
0.23mmol) in THF (1.5 mL) was added dropwise. The solution was stirred at =78 °C for a
further 20 min. Brine (1ml) was added and the contents were allowed to warm to ambient
temperature and then diluted with water and extracted with CH,Cl,. The extract was dried
and concentrated to give a crude product which was purified by silica gel chromatography
to give 8ap-benzyl-2-(4-tert-butylbenzenesulfonyl)-6-[1,3]dithian-2-ylidene-
1,2,3,4,4a0.,5,6,7,8,8a-decahydroisoquinoline (7: Y = H, X = SO,, R'= (4-t-butyl)Ph) as a
white solid (115 mg). This intermediate was dissolved in methanol (8ml) and perchloric
acid (65ul, 1.08mmol), and mercury (II) chloride (229mg, 0.85mmol) were added. The
mixture was heated to reflux for 2 h, then stirred at ambient temperature for 90 h. The
contents were diluted with CH,Cl, and filtered through HyFlo filter aid. The CH,Cl; layer
was washed with saturated Na,SO; solution, dried and concentrated to give a residue that

was purified by silica gel chromatography to give the title compound, as a colorless glass
(79mg). LC-MS: RT = 4.78 min. (M+H)" 484,
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LCMs: RT = 4.82 mns. (MH)+ 454, [0221] Simlarly prepared from18-7 (Y =
H L4 = S2, R4 = (4-t-butyl)Ph)) was

8a( 3-Benzyl - 2- (4-tert-butyl benzenesul fonyl ) - 6p- net hoxy- 1 4aa, 5,6, 7,

8, 8a- decaWPRH®VEeEi noline (1B-11: Y = H, L4 = S02, R4PCI/I(‘$%0‘{°/OB%P§/|)Ph)

R' = M), LGMS: RT = 4.79 nmin, (MH+ 456. .S=O O 1A1 O 1 0222] Simlarly
prepared was Saﬁanﬂgwl EZ% (Z%h@ﬂenbﬁtyﬁb@ﬂzlﬁn?muﬁienmdlt)onﬁp-(z-

met hoxyet hoxy) - 1, 2, 3, 4, 4384, fos, 78&a8@a9%ﬁb-mipée$ﬂ@wr ngmﬂolfnlayi.aene]/ H L4
S0, Rt (a-t - but y hBfie.achd ethyl(éstg Y HONE) B LEI80,, RT—boitybey. (VeH +

500 73 WD 20051070893 PCT(USZOOS/OOOG U "UNS

19. 8ap-Benzyl - 2- (4-tert-butyl benzenesul f onyl ) - 1,2,3,4,4aa 5 6, 7, 8, 8a-

decahydr oi soqui nol i n-6p-ylanm ne (1B-13: Y . L4 = 502, R4 =

(4-t-butyl)Ph), RZE = H) and Bap-Benzyl -2-(4-tert

but yl benzenesul fonyl)-1, 2,3, 4, 4aa, 5 Y, 8, ecahydr o-

i soqui nolin-6a-ylamne (1B-14: Y = 4 = , R4 = (44- butyl)Ph), R2E =
H N ~ON S HZN HZNN Fi [0223] Comgoun B-5 (Y =H R4 =
(4-t-butyl)Ph)) (40 ng, 0.091nunol) S ,m@mded in nmethanol 7 nL) with
stirring. Amonium acetate (84 ny, nnrolé was added followed by sodium
cyanobor ohydri de (11.5ng, O, 18mml > and:tte contents were stirred for 20 h.
The solution was acidified to pH ZwithHIN HO, then nade basic with solid
pot assi um carbonate, diluted wt®h er and extracted wi th CHC13. The
organi ¢ phase was washed with wate brine, dried (MySO4) and concentrated
to give a colorless glass.

[0230] Sodium hydride‘ (60% dispersion in mineral oil, 6.6 mg, 0.164 mmol) was
suspended in dry THF (1 mL) under nitrogen and cooled to 0 °C. Triethylphosphonoacetate
(27 uL, 0.137mmol) was added dropwise and the mixture was stirred at 0 °C for 15 min.
Compound IB (Y =H, L* = SO,, R* = (4-t-butyl)Ph) (50 mg, 0.114 mmol) in THF (0.7
ml) was added and the reaction mixture was stirred at ambient temperature for 20 h. The
reaction contents were partitioned between brine and diethyl ether, and the organic layer
was separated, dried (MgSOy) and evaporated to give a mixture of E and Z geometric
isomers as a white solid (60mg). These were purified by flash column chromatography
(CH,Clp): LC-MS: RT = 5.04 min. (M-+H)" 510 (Z-isomer); RT = 5.00 min. (M+H)" 510
(E-isomer).

Example 26. [8aB-Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,2,3,4,4a0.,5,6,7,8, 8a-

decahydro—lsoqumolm 6-ylJacetic acid ethyl ester (11: Y =H, L*=
SO,, R = (4-t-butyl)Ph)

/\O

[0231] Compound 10 (Y =H, L*=80,, R* = (4-t-butyl)Ph) (34 mg, 0.067mmol) was
dissolved in ethyl acetate (1.5 mL) and platinum (IV) oxide (4.5 mg) was added. The
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Purification on silica (5-10% McOH, CH2Cl 2) gave amne IB-14 (6 ng) as a
white solid. LCMs: RT = 2.80 min. (MH + 441, and amine IB-14 (16 ng) as a
white solid. LGMS: RT = 2.81 min (MH+ 441, 74 WO 2005/ 070893

PCT/ US2005/ (00807070B8anpl e 20. PCT/US2005/000607

N-[ 8a[ 3- Benzyl - 2- (4-tert-butyl benzenesul f onyl)

1, 2, 3, 4, 4maxtre 627 sir@aundecalnddogsn stapspiwet {Inat@asphice mest@idod 82 phadthen4: Y =

Compound xidtydpe gha B Rer il oyl Pl il 0=

0. 016mrm: Purited bglif?smgmexdatbgrﬁp}yy @c?&lﬂl&xéﬂﬂ?ﬂi}thymmrd i3€1) an n%yel tHed#le Cdpound f

0. 154mmo was added and _the sol uytion ir at jent tenperature for
20 h, The‘)lsrae@}"&%o n@vzﬁwafédvmfaﬁal@uﬁéfﬁff@% 4&34%%%‘5‘1{) chfomat ogr aphy
(0-20% Et OAc, CH2Cl2) to give the title conpound (3.9 ng) as a white solid.
LC-MS: RT = 4.Evamplag’. [8Al-Berzyl234-text-hufylderdenesulfonyl)-1,2,3,4,4a0.,5,6,7,8,8a-

N-[ 8a[ 3- Benzyl - 2- ( 4- t er dechhydrosequianksGiyljaryhanol (IB-19a: Y = H, L' = SO;, R*

1,2, 3,4, 4aa,5, 6,7, 8, 8a-dda¢amwueymyoqui nol i n-6(3-yl]-acetam de (IB- 13: Y =
H L4 = 502, R4 = (4-t-butyl)Ph), RZE = acetyl) O'0 NS H[0225] Sinmlarly
prepared from 8a Conmpound I1B-13 (Y = H L4 = 502, R4 = (4-t- butyl)Ph), RZE
= H. LCGCM RT = 4.05 min (MK 83. Exanpl e 22.

2- Benzenesul f onyl - 8a- benzyl -1, 3 exahydr o- 2H i soqui nol i n- 6- one
oxime (1A-17: Y = H L4 = s, = H O N HORN

[0232] 8af-Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,2,3,4,4a,5,6,7,8,8a-decahydro-
isoquinoline-6B-carboxylic acid methyl ester (8) (14 mg, 0.029 mmol) was dissolved in
THF (0.5 mL) under nitrogen. LiAlH, (11 mg, 0.29 mmol) was added and the contents were
stirred at ambient temperature for 45 min. 2 drops of water and 2 drops of 1N NaOH were
added and the mixture was stirred for 10 min. MgSO, was added and the contents were
filtered and the filtrate was concentrated to give a colorless glass. Purification by flash
column chromatography gave the title compound as a white powder (12 mg). LC-MS: RT =
4.36 min. (M+H)" 456.

[0233] Similarly prepared from [8aB-Benzyl-2-(4-tert-butylbenzenesulfonyl)-
1,2,3,4,4a0.,5,6,7,8,8a-decahydro-isoquinolin-6-yl]acetic acid ethyl ester (11) were 2-[8ap-
Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,2,3,4,4a0,5,6,7,8,8a-decahydro-isoquinolin-6o.-
yl}-ethanol (IB-22, Y = H, L* = SO,, R* = (4-t-butyl)Ph, R*™® = H) and 2-[8ap-Benzyl-2-
(4-tert-butylbenzenesulfonyl)-1,2,3,4,4a0.,5,6,7,8,8a-decahydro-isoquinolin-6B-yl]-ethanol
(IB-22, Y =H, X =S0,, R*= (4-+-butyl)Ph, R = H).

OH N’S
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75 WD 2005/ 070893 PCT/ US2005/ 000607 10226] Conpound JA-5 (Y = H R4 = Ph)
(35mg, 0.09mml) was suspended in ethanol (lnrl). To it was added

hydr oxyl am ne sulfate (0.12 mmol in 250 pL of water) and the resulting

m xt ur e was W IOFEE8%Bor 2 h at anbi ent tenperature. The BTN e
renoved under vacuum and the residue was triturated with water. The
precipitate was filtered and dried to give the title conpound as a 3:1

m xture of oxi Ekarghlé 2850 (@etest-Bhfyihdnzedddulfony)sth-[484,3, 62 tetramethfl-H) + 397;
(MECH3CN+H) +438. [ 0227] 11 3)B dioxkb6xolane2-90bareynds3,4y28BastiexahRiro2Hr epar ed:

2- Benzenesul f onyl - 8a- begyiindlim64né (-53Y bax @l CHRJFC SHYLOY ®‘i=n@&= one

O net hyl  oxi ne, conpouggwahﬂ7 (Y =H L4 =502, R4 = Ph, RA = M): ~

1,'"" SMeO- N ; and

8a-]3enzyl -2-(4-tert-butyl benzenesul fonyl)-1, 3, 4,7, 8, 8a- hexahydro- 2H i soqui n
ol i ne-6-one O-nethyl oxine,compound IA-17 (Y = H L4 =502, R4 _
(4-t-butyl)Ph, RRA = Me) N a,,, Exanple 23.

8ap- Benzyl -2- (4-tert-butyl zemesul f onyl ) -

1,3,4,4aa,5,7,8,8a-octahydro-§k+i inolin-6-one oxine IB-17 (Y =H L4 =
S02i R4 = (4-t-butyl)Ph, RZA =11)3 Q 00 ®fl/ HOL ,N_ NH [0228]
Ccompound IB (Y = H, L4 =502, R4 ’ Ph) (41.6 ng, 0.095 mmol) was
suspended in | nL of ethanol. Hydr am ne 9 ate (17 ny, 0.104 mol) and
sodi um acetate (8.5ng, 0.104 Mm@ : faber was added and the
contents were stirred at

[0234] 8a-(4-Bromobenzyl)-2-(4-t-butylbenzenesulfonyl)-1,3,4,7,8,8a-hexahydro-2H-
isoquinolin-6-one (IA-5: Y = 4-Br, R* = 4-(tert-butyl)Ph) (0.50g, 0.97mmol),
(bispinacolato)diboron (0.27 g, 1.07 mmol), PACl,(dppf) (35.4 mg, 5 mol%), NaOAc (0.238
g, 2.90 mmol) and DMF (2 mL) were heated in a microwave reactor at 140 °C for 10 min.
The DMF was removed under vacuum and ethyl acetate (50mL) was added to the residue
which was washed with water, brine and dried (MgSO,) and concentrated under vacuum.
Purification by flash chromatography (0-20% EtOAc in CH,Cl,) gave the title compound as
a colorless oil LC-MS: RT = 4.77 min. (M+H)" 564

Example 29. 2-(4-tert-Butylbenzenesulfonyl)-8a-(4-piperidin-1-ylbenzyl)-

1,3,4,7,8,8a-hexahydro-2H-isoquinolin-6-one (IA-5: Y =4-
piperidin-1-yl, R* = 4-(+-butyl)Ph).

[0235} 2-(4-t-Butylbenzenesulfonyl)-8a-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yDbenzyl]-1,3,4,7,8,8a-hexahydro-2H-isoquinolin-6-one (IA-5: Y = 4-
(B(OC(CH;)2C(CH3)20)) (50 mg, 0.089 mmol), piperidine (11 mg, 13.2 pL, 0.14 mmol),
Cu(OAc);, (8 mg, 0.044 mmol), pyridine (7.2 pL, 0.089 mmol) and CH,Cl, (1 mL) were

stirred at ambient temperature for 48 h. The reaction contents were loaded directly onto a
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anbi ent tenperature for 18 h. The solvents were renoved and the residue was
partitioned 76 WD 2005/ 070893 PCT/ US2005/ 000607 between water and CH2Cl 2
and stirred vigorously for 1 h. The organic | ayer was separated, dried and
concentr at eWQ W0HINE3the titl e conpound as a m xture of BXI/HE0E/®IGIoners as
a white solid (41ng). LC-MS: RT = 4.14 nmin. (MtH) + 455, (M-MeCN+H)' 496.
Exampl e  small s111ca cartrldge and eluted with 10% EtOAc in CH2C12 to give acolorless oil (14m )
24. 8a(3-Benzyl -2- (4-tert-butyl benzenesul fo f § 8a-

dec ahydr dbataesg firthsr pw@@&y&av%wamra@r@vm tow%the (lée comrwupﬁ s34 = S,

= (4-t T thyl'silyl-1,3-dithi
(92 L( 0. Cﬁg’gfe?n%%a)“‘g%ﬁdcl yésgﬁlgag:lﬁ ‘@ﬁé%gnf_?r' glnge cool Zij Y0 0" C under

t h 0.19.nL of .2.5 M 0. 48 | dded
e g el e e B e s A B i ol e o e
cool ed t mmﬁser@e@@dlf&@nva[aom 45 4 iétram%thyl-ﬁl szaﬁ)&abd?élan-z(ﬁ)bten@ﬂﬂtyl ) Ph) (100

ng, m.) . was | ution was stirred
at - 78 C ]f%)'f1 7& Safll‘??*@}ﬁ’élko %H'lff'ﬁqﬁmol?&?ﬁrféle (HW)YVV%(%@%QHQQQ(QH?@CEID ntents were
allowed to warmto anmbient tenperature and then diluted with water and

ext ract edOW’k]h BB atylbEmenesatioayd)-3sésmdiphelin-4-giienzdpt St 7,8828d to give a

crude pr d whi.ch was purifi YSilica I na to give

8a( 3- ben?iz ?dfo sl Fb"&ﬁ?‘g%gs‘& s EPP?F ‘%54[YT 1g]ol ?’g?‘gﬂ%)w i dene
1,2,3,4,4aa,5,6,7, 8, 8a- decahydr0|squ|noI|ne (7: Y =H X =802 R4 =
(4-t-butyl)Ph) as a mhiteo§bhid (115 ng). This internedi ate was dissol ved
in nmethanol (8m) and perchlofc acid (651, 1.08mmol), and nercury (I1)

chl oride (229ng, 0.85nmmol) ged. The mxture was heated to reflux for
2 h, then stirred at anbient terperatureofor 90 h. The contents were
diluted with CH2C12 and filtered t wgh $lyEkQ filter aid. The Cl12Cl12 | ayer
was washed with saturated Na2803 tign, ed and concentrated to give a
resi due that was purified by sp ; tegraphy to give the title
conpound, as a colorless glass

[0238] 2-(4-t-Butylbenzenesulfonyl)-8a-[4-(4-methylpiperazin-1-yl)benzyl]-1,3,4,7,8,8a-
hexahydro-2H-isoquinolin-6-one (IA-5: Y = 4-(4-methylpiperazin-1-yl), R* = 4-(t-butyl)Ph)

[0239] 2-(4-r-Butylbenzenesulfonyl)-8a-[4-(4-hydroxypiperidin-1-yl)benzyl]-1,3,4,7,8,8a-
hexahydro-2H-isoquinolin-6-one (IA-5: Y = 4-(4-hydroxypiperidin-1-yl, R* = 4-(z-

butyl)Ph)
HO
@
oy
o) \[::l>r/
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(79mg). LCG-Ms: RT = 4.78 min. (MtH)"' 484. 77 WD 2005/ 070893

PCT/ US2005/ 000607 Example 25. E &

Z-[ 8a[ 3- Eenzyl - 2- (4-tert-butyl benzenesul f onyl)

1, 3, 4, 4aa, 5WVP. BOBHIWSt ahydr o- 2H oct ahydr oi soqui nol i n- 6- yPFHEFEIY0YLEt i ¢ acid

ethyl ester (10: Y =H L4 = SO2, R4 = (4-t-butyl)Ph) NN SSO0 0 O [0230]

Sodi um hydri de (60% di spersion in mneral oil, 6.6 ng, 0.164 nmol) was

suspended in dry THE (1 nL) under nitrogen and cooled to 0 C

Tri et hyl phosphoaagsaeBat?e(d-Bitylbenfondshifoapl) av@pydidied-yisaapyl)se and t he

mxture was stirred at )34 79H8a-Hexalydro-2 2ia0Hnltdode (1 &-SY £4.(& 502, R4 =

(4-t-butyl)Ph) (50 ny, Lﬁyr;dliﬂ_‘;nﬁpﬂ():uqt_ﬂ' )(> 7 L) was added and the

reaction mxture was stirred at anbient fenperature for 20 h. The reaction

contents were partitioned between brine and diethyl ether, and the organic

| ayer was separated, drieqy#MgSO4) and evaporated to give a m xture of E

and Z geonetric isoners as|a ite solid (60ng). These were purified by

flash col unm chromat ography ): LGMs: RT = 5.04 ruin. (MtH) + 510

(Z-isomer); RT = 5.00 mn. (MH4% 310 (kg ipsomer). Exanple 26.

[ 8a(3- Eenzyl -2-(4-tert-butyl benzenes onydl

decahydr o-i soqui nol i n-6-yl]acetic d €l hyl ter (11: Y=H L4 = S, RQ

= (4-t-butyl)Ph) 1 O ONO'-\@ ppoud 10 (Y = H, L4 = 502, R4

= (4-t-butyl)Ph) (34 ng, 0.067mmvl) was dissolved in ethyl acetate (1.5 ni)

and platinum (1V) oxide (4.5 ng) was added. The 78 WO 2005/ 070893

PCT/ US200 0607 1 xture WA upder r t ere. (|

at mospher EKZg@esgadgé?r' Lobeuzyl): égﬁgei'tﬁaélﬁ/%enzenesul%an ,3?9,3,%,8%—1{&38&0-%—
isoquinolin-6-one (IA-5: Y = 4-Br, R* = 4-(+-butyl)Ph) (50 mg, 0.097 mmol), pyridine-4-

boronic acid (17.8 mg, 0.145 mmol), Cs,CO; (0.2 mL of a 2M aq. solution), PdCl,(dppf)
(7.3 mg, 10 mol%) and DMF (0.5 mL) were combined and heated to140 °C in a microwave

reactor for 10 min. After cooling, CH,Cl; (25 mL) was added and the organics were washed
with 1M NaOH_, water and brine, dried (MgSO,) and concentrated. The resulting residue
was purified by flash chromatography (0-50% EtOAc in CH,Cl,) to give the title compound
as an orange oil (26mg). LC-MS: RT = 3.03 min. (M+H)" 515.

[0241] The following compounds were similarly prepared:
2-(4-tert-Butylbenzenesulfonyl)-8a-(4-pyrimidin-5-ylbenzyl)-1,3,4,7,8,8a-hexahydro-2H-
isoquinolin-6-one (IA-5: Y = 4-pyrimidin-5-y1, R* = 4-(tert-butyl)Ph)

2-(4-tert-Butylbenzenesulfonyl)-8a-[4-(1H-pyrazol-4-yl)benzyl]-1,3,4,7,8,8a-hexahydro-
2H-isoquinolin-6-one (IA-5: Y = 4-(1H-pyrazol-4-yl), R* = 4-(tert-butyl)Ph);
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filtered through a pad of HyFlo filter aid and concentrated to give a
residue that was purified by flash chromatography (cycl ohexane/diethyl ether
3:1) to give the title conpound as a mixture of epimers (6 ng of a white
solid). LC M®2080708%.99 min. (MrH) + 512. Exanple 27. PCTHENWMMWNW

[ 8a(3-Benzyl - 2- (4-tert-butyl -benzenesul fonyt)-1, 2, 3, 4, 4aa, 5, 6, 7, 8, 8a
decahydr oi soqui nolin-6-yl] methanol (I1B-19a: Y =H L4 = S, R
(4-t-butyl)Ph) 0,0 N S HO N [0232]

8a[ 3- Benzyl - 2- (4-tert-butyl'beazepesul fonyl )-1, 2, 3, 4, 4aa, 5, 6, 7, 8, 8a- decahydro
- isoqui nol i ne-6(3-carboxylic ag met hyl ester (8) (14 ng, 0.029 nmol) was
dissolved in THE (0.5 nlL) under [ oge@ OL|A[H4 (11 nmg, 0.29 nunol) was
added and the contents were stir NaRBLERt tenperature for 45 min. 2
drops of water and 2 drops of IN ) ed and the m xture was
stirred for 10 mn. MJSHA was a@ nd t he ents were filtered and the
filtrate was concentrated to give a colorless glass. Purification by flash
col um chr omat ogr aphy gave the title conpound as a white powder (12 np).

LC- M5: RTZ= 4g ﬁm | kblats, 7 8%etrd &&dnﬁl&ﬁ% Pé:ﬁﬁﬁ&ﬂ%x&ﬁ@%ﬂ
| 8a(3- Benzyl - % ﬂg %%Pﬁ%}lﬁﬁffé%@%ﬁ tﬂglllj%eréls I11 ace?ic acl dHt‘-St%'uyI ester

1, 2, 3, 4, 4aa, 5 6,7,8,8a H i SO
(11) were 2- [8a(3-

Benzyl - 2- (4-tert-butyl benzenesul fonyl )-1,2, 3, 4, 4aa, 5, 6, 7, 8, 8a- decahydro-i soq
ui noli n-6a- yl]-ethanol (IB-22, Y :3 oL4 o= 802| R4 = (4-t-butyl)Ph, R2D3 =
H) and 2-[8a3-Benzyl-2- (4-tent-butylbe zéhesulfonyl) 1,2,3,4,4aa,5, 6,7,8,
8a- decahydr o-i soqui nol i n-6[ 3-yl] - N (PB—22 Y =H X =502 R4 =
(4-t-butyl)Ph, RRD3 = H). 1-1 0137~& 0", NSOHNS5 79 WO 2005/070893
PCT/ US2005/ 000607 Exanpl e 28.
2-(4-tert-Butyl benzenesul fonyl)-8a-[4-(4,4,5,5-tetranethyl [1,3,2] dioxab

or ol an- 2- A2k nAy0qo-flipSidiner] 8- d8arthexlidacit btézt}-butiflsa@tqwmﬂthmeﬂerdﬂdL} FA-5: Y =

4- (B CH@ %q—%_&)l 22)-’Bo §'(8 9 g434 6 mmol) was dissolved in dichloromethane (25 mL)
and iron™ chloride (0.28 g, 1.73 mmol) and methylvinyl ketone (5.76 mL, 69.2 mmol) were

added and stirred at ambient temperature for 18 hours. The volatile materials were removed
in vacuo, The residue was redissolved in dichloromethane (60 mL) and pyrrolidine (2.13
mL, 25.6 mmol) and acetic acid (1.46 mL, 25.6 mmol) were added and stirred at ambient
temperaturé for 19 hours. The solvents were removed in vacuo and the residue purified by
flash chromatography (CH,Cl, 100% to 10% EtOAc in CH,Cl,) to afford 6.72 g of the title
compound 13 (L3 = CO, R? = OCHa, Z = Boc) as a yellow oil. LC-MS: RT = 3,04 min
(M+H)" 310.

Example 32. 6-Ox0-2,3,4,6,7,8- hexahydro 1H-isoquinoline-8a-carboxylic acid
methy] ester (14: L* = CO, R® = OCH;)

0.0
@)

[0243] Trifluoroacetic acid (5.22 mL, 45.8 mmol) in dichloromethane (20 mL) was added
to 13 (L3 =CO,R’= OCHj;,Z =Boc) (7.10 g, 22.9 mmol) and stirred at ambient
temperature for 2 h. The solvents were evaporated to give 4.8 gof 14 (> = CO, R’ =

OCHa;) as a yellow oil. Due to poor stability, this compound was used immediately in

subsequent reactions without purification.
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butyl)Ph). >O i D' OOB/ N o [02341

8a- (4- Bronobenzyl ) -2-(4-t-butyl benzenesul fonyl)-1,3,4,7, 8, 8a-hexahydro-2H
i soqui nolin-6-one (IA-5 Y =4-Br, R4 = 4-(tert-butyl)Ph) (0.50g, 0.97mmuol),
( bi spi nacol woxpeierdn (0.27 g, 1.07 nmol ), PdCl2(dppf) KGBUSROPO0ET npl %) ,
NaOAc (0.238 g, 2.90 nmrol) and DV (2 nlL) were heated in a m crowave
reactor at 140 C for 10 min. The DMF was renoved under vacuum and et hyl
acetate (50nmL) was added to the resi due which was washed with water, brine

and dried (M qQuG 2,346, 7 fsLishh flash
chr ot ogr aphy (0 Igé(;%% 2 0'1 o b 189;1%{}&%&0,?%)2@.%%3 Ilef f(&owfgmuﬁcgsml@a
colorless oil LG M "

29.2-(4-tert-Butyl benzenesﬁlIRf onyl(? : pi perl di n 1 yl benzyl) -

1 3,4,7, 8, 8a- hexabydr o- 2H—|squ|moI|n 6-one (I1A-5; Y = 4- piperidin-1-yl, R4

= 4- (t butyI)Ph) ON LNO O HS C pQz=3
(4-t-Butyl benzenesul f onyl ) - 8a- |4
yI)benzyl]-1,3,4,7,8,8a-hex.

2 -tetranethyl -[1, 3, 2] di oxabor ol an-
2- uinoIin60ne(IA—5: Y = 4-
(B(OC(CH3) 2C(CH3) 20) ) (50 ng, 0T &89~ peridine (11 ng, 13.2 L, 0.14
mmol), Cu(OAc)2 (8 ng, 0.044 mmol), pyr|d| ne (7 2 L, 0.089 nnnol) and
CH2C12 (1 nl) vvere stirred at anbient tenperature for 48 h. The reaction

t ent | 000607
ol s 1 BAA  PROERuSERERSORY SuBriP ) STRATHART Ry b SR
col orl es Siobltllon(oil'.dcngpounﬂ ha(L €Ot R? Fme)mm i i Bl7 mynai)eﬁmth;}éarmlnaé]el pr epar ative
J{PLC to give The 41tho GaROUNG. 28 B0 53! T 885uh A5l AT nbGBy T -

.14 mn.
at room temperature for 21 h. The reaction mixture was washed with water, dried (MgSOs),

concentrated and purified by flash chromatography (CH,Cl, 100% to 10% EtOAc in
CH,Cl,) to afford 6.7 g the title compound IA-27 (I} = CO, R* = OCHj, R** = 4-(z-
butyl)phenyl) as a yellow oil, which solidified on standing. LC-MS: RT = 3.84 min (M+H)"
406.

Example 34. 2-(4-tert-Butylbenzenesulfonyl)-6,6-ethylenedioxy-2,3,5,6,7,8-
hexahydro-1H-isoquinoline-8a-carboxylic acid methyl ester (15:
L’ = CO, R* = OCH;3 R** = 4-(¢-butyl)Ph)

(0] (0] o\wo
fRS O

o)

[0245] 2-(4-tert-Butyl-benzenesulfonyl)-6-0x0-2,3,4,6,7,8-hexahydro-1H-isoquinoline-
8a-carboxylic acid methyl ester {A-27: L’ = CO, R®> = OMe, R** = 4-(z-butyl)phenyl) (4.6
g, 11.36 mmol) was dissolved in dimethoxyethanol (40 mL) and ethylene glycol (40 mL)
and chlorotrimethylsilane (10.1 mL, 79.52 mmol) were added and the mixture was stirred
at ambient temperature for 17 h. The reaction was cooled to 0 °C and quenched with
saturated sodium bicarbonate solution then the organics extracted with 3x100 mL

dichloromethane. The solvents were removed in vacuo to afford 4.70 g of the title
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[ 0236] The foll owi ng conpounds were simlarly prepared from2-(4-t-
But yl benzenesul fonyl )-8a-[4-(4,4,5,5-tetranet hyl -
1, 3, 2] di oxaborol an- 2-yl ) benzyl]- 1, 3, 4, 7, 8, 8a- hexahydr o- 2H i soqui nol i n- 6- one
(1A-5: Y = WOQBIBCLLZ) 2C(CH3) 20) ) : [ 0237] PCT/US2005/000607
2- (4-t-Butyl benzenesul fonyl ) - 8a- (4- nor phol i n-4-yl benzyl )-1, 3, 4,7, 8, 8a-
hexal rydr eordftuing 2§ @i O CONRE =@Me RFA=5:(+-¥ut51)Bh)rme & miiteisbhdl- YE-MBR =
4-(t-butyl)Ph) o @; NOO No I~ [0238?
2- (4-t - Buf Yl BERIHER #¥0ny | ) - 8a- [ 4- (4- net hyl pi perazi n-1-yl)benzyl]-1, 3, 4,7, 8
, 8a- hexahydro- 2H-i soqui nol i n-6-one (1 A-5: Y = 4-(4-nethyl pi perazin-1-yl),
R4 = 4-(t- but yEx®hple 3R-[2af4-ror+-Busylebenpeagdfonyl)-6,6-ethylenedioxy-2,3,5,6,7,8-
2-(4-t-Butyl benzenesul f bewahydBalf-4sogdinvyicSaxypinptrandl @61RN 3 bénzyl |- 1, 3, 4, 7,
8, 8a- hexahydr o- 2H-i sogbuty®Php- 6- one (1 A-5: Y = 4-(4-hydroxypi peridin-I-yl,
R4 = 4-(t- butyl)Ph) HO N O N, " 81 WD 2005/ 070893 PCT/ US2005/ 000607

nylgwoc}a-(4- pyridin-4-yl benzyl)

_ﬁ:
X

Exanpl e 30. 2-(4-t-Butyl benzenesu
%wﬁjl\;& Y = 4-(4- pyridin-4-yl,

1, 3,4,7, 8, 8a- hexahydr o- 2H i soqui
R4 = 4-(t-butyl)Ph). N o
Co
[0246] Compound 15 (L? = CO, R? = OMe R** = 4-(t-butyl)Ph (4.70 g, 10.47 mmol) was
dissolved in dichloromethane (100 mL) under nitrogen and the temperature was reduced to
—78 °C. DIBAL-H (1M solution, 41.9 mL, 41.9 mmol) was added slowly and the reaction
mixture was stirred for 2 h. Methanol (10 mL) was added and the solution was allowed to
warm to room temperature. Water was added and the organic layer was collected, dried
(MgSQs) and concentrated in vacuo. The residue was purified by flash chromatography to
afford 0.16 g of 16 (CH,Cl, 100% to 10% EtOAc in CH,Cl,). LC-MS: RT = 3.65 min.
(M+H)" 422.

Example 36. 2-(4-ter-Butyl-benzenesulfonyl)-8a-ethoxymethyl-6,6-
ethylenedioxy-1,2,3,5,6,7,8,8a-octahydro-isoquinoline (17: R =
CH,CH;, R** = 4-(¢-butyl)Ph, R = Et)

\|

0 0.0

- Nj\él\@\é
Co X

[0247] Compound 16 (R4A = 4-(¢-butyl)Ph) (102 mg, 0.24 mmol) was dissolved in
tetrahydrofuran (10 mL) under nitrogen and then sodium hydride (29 mg, 0.73 mmol) was
added. After 10 min, ethyl bromide (53 pL, 0.73 mmol) was added and heated at 75 °C for
18 h. After cooling, water was added and the organics extracted with dichloromethane and
concentrated in vacuo. The residue was purified by flash chromatography to afford 103 mg
of the title compound (CH,Cl, 100% to 10% EtOAc in CH,Cl,). LC-MS: RT = 4.41 min.
(M+H)" 472.
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0"0 N S\ Oc o [02401

8a- (4- Bronobenzyl )-2-(4-tert-butyl benzenesul fonyl)-1, 3, 4,7, 8, 8a- hexahydr o- 2H
- isoquinolin-6-one (A5 Y =4-Br, R4 = 4-(t-butyl)Ph) (50 ng, 0.097
nunol ), pyrweixe/®e89%poronic acid (17.8 ng, 0.145 n)nol),PEEPREE/NGID2 nl of a
2M ag. solution), PdC12(dppf) (7.3 ng, 10 nmol% and DVF (0.5 nlL) were

conbi ned [ap4B] hertie]b@ingddnipoundsavdte SIHOMAY Prepad dodi [2F @ eAButyln. Af ter

«

cool ing, .CH2C12 (25 added_and t he organi cs.were washe ith 1M
Koo " ereantp e e ST 08 e e o b e st hg
residue wgs purified by flash chromatography (0-50% Et OAc in CH2C12) to
give the title conpound as an orange oil (26ng). LGMs: RT = 3.03 mn.

(M4-Mt 515,  [( L i Ag. S Qyvey e sioj ar ed:
R L L N T
8 a- hexahl2iB5;62H8,shsotiiydoliopubotine (17t RS+ CH,EH4OCHE,i R%‘dfr M(Bbwty)PHR4 =
4-(tert-butyl)Ph) /N ri NO110 N 5\ ; and

2-(4-tert-Butyl benzenesul fonyl) -8a-[ 4- (1H pyrazol -4-yl)benzyl]-1, 3,4, 7,8, 8a-
hexahydro- 2Hisoquinolin-6-ong (IA-5 Y = 4-(1H pyrazol-4-yl), R4 =
4-(tert-butyl)Ph); 82 WO 2005/ 893 PCT/11S20051 000607 HNN I O O NS
Exanpl e 31. 6-0x0-4,6,7, 8-tetrahydro- %H—oi soqui nol i ne- 2, 8a-di carboxylic acid

] NS,
& S ©W< |
; and

2-(4-tert-Butyl-benzenesulfonyl)-6,6-ethylenedioxy-8a-(pyridin-2-yloxymethyl)-
1,2,3,5,6,7,8,8a-octahydro-isoquinoline (17: R* = (2-pyridyl), R** = 4-(+-butyl)Ph)

N
N~
© Q.0
N’S
S

0]

Example 37. 2-(4-tert-Butyl-benzenesulfonyl)-8a-ethoxymethyl-1,3,4,7,8,8a-
hexahydro-2H-isoquinolin-6-one (IA-29: R** = CH,CH; R* =4-
(+-buty)Ph)

[0249] Compound 17 (R** = CH,CH; R* = 4-(#-butyl)Ph) (103 mg, 0.23 mmol)
dissolved ip dichloromethane (4 mL) and cooled to 0 °C where perchloric acid (68 uL, 1.15
mmol) was added. After 40 min at this temperature, the reaction was warmed to ambient
temperature and stirring continued for an additional 90 min. Saturated sodium bicarbonate

solution (10 mL) was added and the mixture was extracted with 3x CH,Cl, (10 mL), and
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2-tertbutyl ester 8a-nethyl ester (13: L3 = CO R3 = OCH3, Z= Boc) 0 O 1011
.Y% NO 0] [02421 4- Oxo-piperidine-1,3-dicarboxylic acid 1-tert-butyl ester
3-nmethyl ester 12 (L3 = CO, R3 = OCH3, Z = Boc) (8.9 g, 34.6 i_nrml; was
di ssol ved i WOe¥I7¢¥dnet hane (25 nmL) and iron... chloriYFPEGO7 1. 73
mmol ) and net hyl vi nyl ketone (5.76 nL, 69.2 mmvl) were added and stirred at
anbi ent teonpmirated irevdcoe. T8 rhsddwesyas Phefigdotyafidsh ehroatatngraphy toefferd®mgetl i n

por ol s LTI, S T B LT e ) o

added andMstH) #esl at anbient tenperature for 19 hours. The solvents were
renoved in vacuo and the residue purified by flash chromatography (CH2Cl12

100% t 0 11@995drt QAR tHilovand Combolrds dbfcQirgliHr &t the title conpound 13 (L3
= CQ, R31[2 £H3 Z = Bocg;) lgll?s)oa f/el Ieow oi Iy@i%fl\/s: RT = 3.04 mn (MH"' 310.

Exanpl e 32,6- Ox0- -Nexah | RO{ 4 Ner 8a- | lir£ acid
nmet hyl eg%ggte?ﬁ‘}&llt_)%Zén%gﬁoélﬂg%élégﬁ%%&hwﬂw%%’%?ﬂ% ﬁ%{a@gaf%zgggti c acid
(5. 22 nl,isémirdlimredne (LA-20t RH 0 00HCHzEH RO i) -aghB)ded to 13 (L3 = CO,
R3 = OCH3, Z =Boc) (7.10 g, 22.9 mvl) and stirred at anbient tenperature
for 2 h. The solvents were eyaporated to give 4.8 g of 14 (L3 = CO R3 =
OCH3) as a yellow oil. Due to$poor stability, this conpound was used

i mredi ately in subsequent ree‘r&fi ons without purification. 83 WD 2005/ 070893
PCT/ US2005/ 000607 Exanple 33. g o

2-(4-tert-Butyl benzenesul fonyl) - 8- xo‘-'g, 3,4,6,7, 8-hexahydro-IH

i soqui nol i ne- 8a- car boxylic acit ’F r (IA-27: L3 = CO, R3 = QOCH3,
RAA = 4-(t-butyl)Ph) o
;and

2-(4-tert-Butyl-benzenesulfonyl)-8a-(pyridin-2-yloxymethyl)-1,3,4,7,8,8a-hexahydro-2H-
isoquinolin-6-one (IA-29: R** = (2-pyridyl), R** = 4-(+-butyl)Ph)

»
N .~
0 \\/p
0 \©\'<

Example 38. 2-(4-tert-Butyl-benzenesulfonyl)-6,6-ethylenedioxy-2,3,5,6,7,8
hexahydro-1H-isoquinoline-8a-carbaldehyde (18: R** = 4-(¢-
butyl)Ph)

0 H O\/O
S
0 \
Q/O

[0251] Oxalyl chloride (30 pL, 0.34 mmol) was added to a solution of DMSO (54 pL,
0.77 mmol) in dichloromethane (5 mL) at ~78 °C. Compound 16 (66 mg, 0.16 mmol) was
dissolved in dichloromethane (2 mL) and added slowly to the reaction mixture. After 45

min, friethylamine (77 pL, 0.77 mmol) was added and the reaction mixture was warmed to
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OO0 OP o N S [0244] 4-tert-Butyl benzenesul fonyl chloride (4.27 g, 1 8.4
nmol ) was added to a stirred solution of conmpound 14 (L3 = CO R3 = Ow)
(12.1 g, 16.7 mmol), triethylamne (14.5 nL, 83.5 nmmol) in

1, 2- di chl or SYRRIMENESP150 nl). The resulting mxture was PAENSHPINPET at
roomtenperature for 21 h. The reaction m xture was washed with water, dried
(MyS04) , anduent emtprezaterd Afhat 3P uminS dighdoromethhrs 0 ollr)cmd totgr AL @HAC! z 100% t 0

10% Et OAc_.4i,n Clz) .to afford,6.7, g.t title como LA-27 (L. = CO R3
L0 o, rPLang Tdeklnt G L cOneds S BuisO) S STBRAR Rl f he o
st andi ng.redifadvinis pfified By Sdshrohron{ddigrliphy tet fford BX@ngdfaheddtle compound

2-(4-tert-PButyl henzenesul fonyl) -6, 6-et hyl enedi oxy-2,3,5, 8,7, 8-

nexanydr SCERCEIB0 T HOASA: Cbbbk S Bl Hat W (ULRel 428 13 - oo Ro
= OCH3, R4A = 4-(t-butyl)Ph) 0 0 00 NS 0O ][02451

2- (4-t ert - But yExaphe 3h €9)3-(breytButgl-bongeresslfanyd)-G,6:thydsusdiogydat H- i soqui nol i ne
- 8a-carboxylic acid nenérphoks#deiméthil-P,2,3,9,67,8,8a0ctakgd ro-Shvipyin fline 20:
4-(t-butyl)phenyl) (4.d*=9CH],R*36morphutinp, RAS=di&botyh)®l) i n di net hoxyet hanol
(40 nmL) and ethylene glycol (40 nmL) and chlorotrinethylsilane (10.1 ni,
79.52 ninol) were added and th@ mixture was stirred at ambient tenperature
for 17 h. The reacti on was cooledNto 00 and quenched with saturated sodi um
bi carbonate sol ution then the organ g cted with 3x100 niL

di chl oronet hane. The sol vents ® a epov acuo to afford 4.70 g of the
title 84 WO 2001/ 070893 PCT/ US208®5/ 000607 cofipound 15 (L3 = CO R3 = Owe,
RAA = 4-(t-butyl)Ph) as a white solid,. LGCMs. RT = 4.01 mn (MH) + 450.
Exanpl e 35. [2-(4-tert-Butyl-benzenesul fonyl)-6, 6-et hyl enedi oxy-2, 3,5, 6,7, 8-
hexahydr d0252]i s@jdinant | hASF-GO R reONend = B warnsparediaqeording o iy Ph)

literature procedure (Org. Lett. 6, 1171 (2004) and was converted to (R)-IA-27 and then to
(R)- 18 (R** = 4-(t-butyl)Ph) according to Schemes XII and XIII. Compound (R)-1 8 (R**
= 4-(¢-buty)Ph) (69 mg, 0.16 mmol) was dissolved in dichloromethane (5 mL) and

morpholine (30 pL, 0.32 mmol) and sodium triacetoxyborohydride (68 mg, 0.32 mmol)
were added and the resulting mixture was stirred for 19 h. Saturated sodium bicarbomate
solution (10 mL) was added and the organics extracted with 3x10 mL dichloromethane,
dried (MgSO.) and concentrated in vacuo. The residue was purified by flash
chromatography to afford 0.16 g of the title compound (CH;Cl, 100% to 5% EtOAc in
CH,Cly). LC-MS: RT = 2.64 min. (M+H)" 491.

Example 40. (S)-2-(4-tert-Butyl-benzenesulfonyl)-8a-morpholin-4ylmethyl

1,3,4,7,8-8a-hexahydro-2H-isoquinolin-6-one (IA-30: L* = CH,, R®
= morpholino, R** = 4-(~-butyl)Ph)

o/\
LN, o
()

[0253] Compound (S)-19 (R*® = CH,CH,OCH,CHy, R** = 4-(+-butyl)Ph, ) (245 mg,
0.5 mmol) dissolved in dichloromethane (2 mL) and cooled to 0 °C where perchloric acid
(50 uL) was added. After 40 min at this temperature, the reaction was warmed to armbient

temperature and stirring continued for an additional 90 min. Saturated sodium bicarbonate
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HO O O N [0246] Conpound 15 (L3 = CO, R3 = OWe, R4A = 4-(t-butyl)Ph (4.70
g, 10.47 mmol) was dissolved in dichloronethane (100 ni) under nitrogen and
the tenperature was reduced to -78 T. DIBAL-H (IMsolution, 41.9 nm_., 41.9
nuriol) wasWadIB@7#dwW y. and the reaction nixture was SRGYRIOSOHOD h,

Met hanol (10 nL) was added and the solution was allowed to warmto room

t enper at solatioV@enl wass addetbahdathelmixtere ovag axtracted awithr3x@is, Clo (10t pdnd dr i ed

(1M gS™)_ and concentrated in vacuo. . resi due S rifi.e Jlash

G ot oPRBHSE0 T Frro 1 crsRist g piriiedel en SomiBReBY (b eliot i Sociz)
LC- M5! RT0% Bk ifOM,Cl,§ Mtdtlord 428 mdo¢amgxt® idfhpound. LC-MS: RT = 2.8 min.
2-(4-tert-Butyl - benzenesul f onyl) - 8a- et hoxynet hyl - 6, 6-

et hyl enedMI¥)-44%, 3, 5, 6, 7, 8, 8a- oct ahydr o-i soqui nol i ne (17: R3A = CH2CHS,
RAA= 4-(t-butyl)Ph, R=E) 0 O NS O[0247] Conmpound 16 (R4A =

4- (t-butyl) PhExabpR 4ty Gldco2drtivaidoRcepts BindispAsexy i n  tetrahydrofuran (10

mL.) under, 4t rage t hen, sodi.um hydrid . 73_1aml S added.
At er 10 075 " SR ToRRiing NGRS ERHBTEAaT floiingnt oMol a 26 75
for 18 hiexaMdteasomOsihding of theHemanwdecadeiedht @hdotdrdcad Baoemesr: ext racted with

di chl oronet hane and concentrated in vacuo. The residue was purified by
flash chrigysx) ngiﬁdﬁﬁ%/ pfo%c@f:@h%_lo_m ADtestQf intahﬁn&ih%igpl%wﬂﬁa (hiRe12 100% to
10% Et CAc in CH2C12). LC- Ms: = 4.41 min.  (MH+ 472. 85 2005/ 070593
PCT/ US200%1rpo osombirfagelejocaitieoifl sedepiar wigth Brissametbaspes e diedighed: (e pr epar ed

from/[2-(4-ter tyl,- . . o . . .

benzencs ST Ly E Eogb St greanbiiens regoyy-gfesed e cpls This GR is a ol

H i soqui ralgtinst&ardytiomomd teegptdr likelGd be associated with heat-shock and other

2-(4-tert- %Jt | - benzenesul fonyl ) - 6, 6- et hyl enedi oxy- 8a- ( 2- met hoxy- et hoxymnet hy

1)- 1,2, SNEOEENMUSPrALF et apydr 0- i soqui nol i ne (17: R3A = CH2CH2OCH3, R4A =

4-(t-butyl ) Ph)
[0256]

The assay is catried out in v-bottomed 96-well polypropylene plates in a final
volume of 200ul1 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 dexamethasone (QO;LM, to determine non-specific binding) in an appropn'ate volume

of assay buffer.

[0257] For the Primary Screen, test compounds are tested at 1uM in duplicate. These
compounds are diluted from 10mM stock in 100% DMSO. After dilution to 100uM, 5ul are
added to 245ul assay buffer to obtained 2uM compound and 2% DMSO.

[0258] For the IC50 determinations, test compounds are tested at 6 concentrations in
duplicate (concentration range depends on % inhibition binding that was obtained in the
Primary Screen,). Test compounds are diluted from 10mM stock in 100% DMSO. The

tested solutions are prepared at 2x final assay concentration in 2% DMSO/assay buffer.

[0259]  All reagents and the assay plate are kept on ice during the addition of reagents.
The reagents are added to wells of a v-bottomed polypropylene plate in the following order:
50p1 of 10nM 3H-dexamethasone solution, 100ul of TB/NSB/compound solution and 50ul
of 2nM GR solution. Once all additions are made the incubation mixture is mixed and
incubated for 2.5hrs at 4°C.

[0260] After 2.5hrs incubation, unbound counts are removed with dextran coated charcoal
(DCC) as follows: 25ul of DCC solution (10% DCC in assay buffer) is added to all wells
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0O HO 0110 NISICY ; O and

2-(4-tert-Butyl -benzenesul fonyl) -6, 6-et hyl enedi oxy-8

a- (pyridin-2-yloxymethyl)- 1,2,3,5,6,7,8, 8a-octahydro-isoquinoline (17: R3A
= (2-pyri dywo 20000A884- (t-butyl)Ph) N/ 000 NS Exarr;?IC"eF/l@7Q05/000607
2-(4-tert-Butyl - benzenesul fonyl) - 8a- et hoxynet hyl -1, 3, 4,7, 8, 8a-

hexahydr ana&;lwdsztwml lvammem@ply) Reaté is/&eﬁtﬁfug%é}t 490%3;2 e, miB&tes =t C
(t- butyI)Pl) ﬂ/ rrﬁ 17 (R3A = CH2CH3, R4A—4(t but yl ) Ph)
(103 nyg, ‘ouxf thﬁq%lpsmafaméélcﬂ 28t o 1&@&%%? 8??6@%{%’@(@ 9 angpinlesl ed to 0 C

wher e penghliQfkGn@tidn c&&tdil ard addRd (Mib?&t:l)nt W8P aefeBiosbbhAQ BAD YU at this

tenperature, the reaction was warmed to anbi ‘ent tenperature and stirring
cont i nueddiiasive patastdl nlaasd o pbte andmlatewigoioasls shaken farrppios akdbpimties. sol ut i on

(10 nli) xture was extracted with 3x CH2C12 (10 nL), and
86 WO 20%5@%@@@3@%@@@05/ 000607 concentrated in vacuo. The residue was
purified | ash chromato hy tq afford 97 th l.e co ound
(CH2d 2 i@%ﬂj %%a[éﬁ% %a%é@%free%@mwlﬁghuﬁmé E IHM“ Weh ' 406.

[ 0250] T%Xﬁﬁﬁﬂl%]%x&%fﬂﬁdﬁ@ﬁnm& ?T@' b tBE 1O 0RleRRPRIR ons, the results
2- (4-tent-Butyl benzenesul f - 8a met hoxy- et hoxynr et Flyl ) - 4,7, 8, 8a- he

xahydr o- zﬂculﬂ@éqa?/w@mbﬁme{&ﬂeieeimetmonmmd agthgeHpemdpid qiaaws (ﬂxed
4-(t-but ¥$ l&&gnd%) Qo Bvthin 1C50 values (concentration of compound that displaces 50% of the

bound counts).

[0262]) Reagents: Assay buffer: 10mM potassium phosphate buffer pH 7.6 containing
5mM DTT, 10mM sodium molybdate, 100uM EDTA and 0.1% BSA.

Example 42. Selectivity Binding assays
[0263] Selectivity binding assays were performed on human estrogen (ER«),
progesterone (PR), androgen (AR) and mineralocorticoid (MR) receptors. The selectivity
assays are carried out in the same assay buffer and volumes as the GR binding assay and

DCC is used to separate free from bound label.

[0264] Mineralocorticoid binding assay: MR was obtained from Sf9 cells infected with
recombinant baculovirus containing MR, and the MR isolated according to the method of
Binart et al (Binart, N.; Lombes, M.; Rafestin-Oblin, M. E.; Baulieu, E. E. Characterisation
of human mineralocorticoid receptor expressed in the baculovirus system. PNAS' US, 1991,
88, 10681-10685). Compounds were tested against an appropriate dilution of the MR
(determined for each batch of receptor) with 2.4nM of [*H] aldosterone (Perkin Elmer

NET419) and incubated for 60mins at room temperature.

[0265] Estrogen binding assay: Compounds were tested for displacement of 0.56nM [ H]-
estradiol (Perkin Elmer NET517) binding to 0.5nM ERo (obtained from PanVera 26467A)

following an incubation period of 90mins at room temperature.

[0266] Progesterone binding assay: Compounds were tested for displacement of 3nM
[*H]-progesterone (Perkin Elmer NET381) binding to 1nM PR (obtained from PanVera
24900). This assay was incubated for 120mins at 4°C.
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S N ICY; and 2-(4-tert-Butyl-benzenesul fonyl)-8
a-(pyridin-2-yloxynethyl)-1,3,4,7,8,8 a-hexahydro-2H i soqui nolin-6-one
(IA-29: R3A = (2-pyridyl), R4AA = 4-(t-butyl)Ph) NO OO N O Exanple 38.

2- (4-t ent - BU@p0s&s2enesul f onyl ) - 6, 6- et hyl enedi oxy- 2, 3, FCA/UB2E5/000607
hexahydr o- 1H i soqui nol i ne- 8a- car bal dehyde (18: R4A= 4-(t- butyl)Ph) OHO O

NS~ O 1 I e meadfut i on of
DVBO (54 Lo ]An%nuﬁkﬁn)@“ﬂg%“é?i%‘fﬁ%%%%‘ﬁzfﬁﬁeSE%“PFﬁ‘Z?‘t?‘?%‘Qﬂsmege und 16 (66
G:

ng, O.16 6}%{?1)1 digdroigptesterone (Perlkn diireer N 1sh¥81 bindieg (0231ﬁM)PPa(R1Pt Bl owy to
t he reacg’h SULYED efhlﬂsgé{wéandpa@do% ’ghth&(h@cg;”e (77 L, 0.77 mmol) was

added an e reac l'on m Xture was war ne WO 2005/ 070893
PCTI US2005/ 000607 ' rature.,. chl or onet hane (10
m.) and water FEWPWL#?QS{I%‘“CS%SGSSQHHS?%A%SM fe‘i’eh\s/vas col l ected, dried
(MySOH4) @0BHSE OISTRIBRSB AN V-5 ls\/@CHdhereﬂfhlﬁmaﬂi elajndwsamaaa pell lihé édt &nntdihash

chromat o phy to_afford Q.16 of . the title cqnpou ( C 00%to 5%
Et OAc in%@%@%g%@wm Céptéfsgff’h en friisfegicd W ]@%&%&’ neo-

(S)-2- (4'&1@15110&}15%}“ 7S Wﬁ%b‘%&ﬁl@& Béhnﬁi £z 1@@&8&1@8@%@%s§1@ element &)GRE)

nmor phol i n- 4-yl et 8a- oct ahydro-i soqui noline (2
R3 = nor ghotaddom Rzzmal:prmmptp; (&Q}Wbl)’@h&)l repeR{ of Ib@se JWaBmary tumor virus). A

stable cell line SW1353/MMTV-5 was selected with geneticin, which is required to

= CH2,

maintain this plasmid. This cell line is thus sensitive to glucocorticoids (dexamethasone)
leading to expression of luciferase (ECs0™™ 10nM). This dexamethasone-induced response
is gradually lost over time, and a new culture from an earlier passage needs to be started

(from a cryo-stored aliquot) every three months.

[0269] In order to test for a GR-antagonist, SW1353/MMTV-5 cells are incubated with

several dilutions of the compounds in the presence of 5XECs,™™ (50nM), and the inhibition
of induced luciferase expression measured using a luminescence in a Topcounter (LucLite
kit from Perkin Elmer). For each assay, a dose-response curve for dexamethasone is set up

dex

in order to determine the ECsg " required for calculating the K; from the ICsq's of each

tested compound.

[0270] SWI1353/MMTV-5 cells are 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 are added and the plates further incubated for another

24hrs after which the luciferase expression is measured.

Example 44. Cytotoxicity assay using SW1353/Luc-4 cells
[0271] In order to exclude the possibility that compounds inhibit the dexamethasone-
induced luciferase response (GR-antagonist) due to their cytotoxicity or due to their direct
inhibition of luciferase, a SW1353 cell line was developed that constitutively expresses
firefly luciferase, by transfection with plasmid pcDNA3.1-Luc and selection with geneticin.

The cell line SW1353/Luc-4 was isolated that constitutively expresses luciferase.

[0272] SW1353/Luc-4 cells are distributed in 96-well plates and incubated (no CO,) for
24hrs, after which compound dilutions (without dexamethasone) are added. After a further

24hrs incubation, luciferase expression is measured using the “LucLite” assay.
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O [02521 (R -Enone 13 (L' = CO R3 = OWwe, Z = Boc) was prepared according to
the Iliterature procedure (Org. Lett. 6, 1171 (2004) and was converted to
(R-1A-27 and then to (R)- 18 (R4A = 4-(t-butyl)Ph) according to Schenes
X'l and X Mo 2@vnpend (R)-18 (R4A 4-(t-butyl)Ph) (6FCRYS25/2W6YMo] ) was
di ssol ved in dichloronmethane (5 nL) and norpholine (30 L, 0.32 nmol) and
sodi um t ri acegQxMPRI4BNYIR AtEPRAEnéibnalasszysiisingd T47DIM g ellsand t he

resultin ] xt irred for 19 h.. Saturated sodium bi carbonate
CoTuti ontodtal iR Siaah e Fomameat Ca e G R RieE
di chl or orBddpaitis miférhiBebidESRVIR aRd pesPegehe %tx?de&d@td@mor iRewessdue was

purified by flash chromatography to afford 0. 16 of the tit]le conpound
(CH2C12 fe%lmq, 3 4BDcelisdiare pepn t’@PI?-Aéleq with theggne W&ze@iuwwsm(m + 491.

Exanpl e (1SQLs - t; - =8a; | hyl
154, 7, 0 BV S GIoB eI, P RS DALY e TR AT TR

mor phol i toaldedetone EQsF™ HANM)) i) prdgdSterdnd (ECQ™ T 50D631), Badipg tmekptSyiod 8f (R3H ¢ =
CHZCHZOCHZC%Q RAA = 4-(t-butyl)Ph,) (245 ng, 0.5 mml) dissolved in

di chl ororl%cf E?ﬁeé (2 nmL) and cooled to O C where perchloric acid (50 L) was
added. After 40 mn at this tenperature, the reaction was warnmed to anbient

t enper at U9%4hnehsder the GRgassayrie testifon MRoror FR -autpgonistin e BDAMM T Gax aeHat ed

sodi um bi : i 10 m)
vas added and L RE Sy A O ST R NI e PG ST

concent r agedstiahlovtaml ECs3Hid 00md) dusograrque (ECiBF 19nM)l rasplecittetyo ffat eghaphy
(CH2C12 100% t.0o  10% Et QAc .in, CH2C12 fford .,120 of the title
conpound.asslf&?aﬁg?e rﬁﬁpoqzlsef.“@'eﬁf PPt UP ?‘R&ﬂhﬂg@@% Torﬁﬂquﬁr%geg%on@ ucocorticoid
Recept or Bi ndi ng Assa \}0254] The following is a description of an assay for
det er mi nil9R7S1 he HRAMMEY-5gelbiare desiamed raonell Biatesi (601} in MEMEHAN

Reconbi Nl UGGASKEGS GiBREROTe LARTRAnGIAING: 15t RGAL copRrppunds are

tested in a I'ng nt~assay using
Then 100pul of the compound dilutions in medium +agonist (S00nM aldost; SOnM progest)

are added, and the plates further incubated for another 24hrs after which the luciferase

expression is measured.
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human reconbi nant gl ucocorticoid receptor with 3H dexanet hasone as the
| i gand. The source of the receptor is reconbi nant bacul ovirus-infected
insect cells. This GRis a full- length steroid hornone receptor likely to
be associated with heat-shock and ot her endogenous proteins. [0256] The
assay is carried out in v-bottomed 96-well pol ypropylene plates in a final
vol unme of 2001 containing 0.5nM GR sol ution, 2.5nM 3H dexanet hasone
(Anershaﬁia"“lsRK 645) in presence of test conpounds, test conpound vehicle
(for total ,binding) or xcess dexanet hasone (20M to determ ne non-specific
bi ndi ng) ?'i rf\cﬁrﬁ’p%lﬁp%ag)'ﬁ tlh%. Oérgu\?ac'ﬂ ume of assay buffer. [0257] For the Primary
Screen, test conpounds are tested at 1Min duplicate. These conpounds are
diluted from10mM stock in 100% #WVSO. After dilution to 100M 5l are added
to 2451,1 assay buffer to obtaisned 2M conpound and 2% DVSO. [0258] For the
| C50 determ nations, test xmge-gue tested at 6 concentrations in
duplicate (concentration r depends on % i nhibition binding that was
obtained in the PrimaryR5qQréenyy. Test conpounds are diluted from| OrMv
stock in 100% DVMSO. The teg4ted solutions are prepared at 2x final assay
concentration in 2% DVBQO assqy buffer. [02591 All reagent s(I)and t he assay
plate are kept on ice during the addition of reagents. The Teagents are
added to wells of a v-bottoned pol ypropyl ene plate in the follow ng order:
501 of 10nMrBidndexanmet hasone sol ution, 1001 of TB/ NSB/ conpound sol uti on and
501 of 2nM GR solution. Once all additions are nade the incubation m xture
is mixed and Liane Litpae memifecsrindgpenganty sglecterfromatposipyiky/gne. @pd hetemxgkdeneincubat i on,
unbound count 5° iae Berkerealesiad (e mbendsalkylene. Retpiakdere tafQRoab (OINHDEDY -S4 fireHwds
25 of DCC soPut?@n (10% DCC in assay buffer.% s added, to all %el |'s 89 WO
2005/ 070893 qu%a%ggﬁ?ﬂggg@%ﬁ%ﬁ%ﬁ%g% RRlis ~PoTIRE™ 228 57 R thgn & js @bsent,
centrifuged af. " ' F’ ' .. 75| of the supernat ant
L S0e o Ao b bt b g PP A6 2
el e R S TR
F .

approx. 10 m nutes.’ glhéa%{ao |§' é°0°u"ﬁ$'é‘§‘ o?f)% ogéoﬁh?.d B0 Whersi

R2A, R28, R2C and R2D are members independently selected from hydrogen, alkyl, heteroalkyl, cycloatkyl,

heterocycloatky!, aryl, and heteroaryi;

R2E and R2F are members independently selected from hydrogen, alkyl, heteroalkyl, aryl, heterocycloalkyt,

-S(0),R2E" and - S(0),,NR2E2R2E3 wherein

R2E and R2F are optionally joined to form a ring with the nitrogen to which they are attached, and
R2E1 R2E2 and R2E3 are members independently selected from hydrogen, alkyl, heteroalkyl, cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl, and

mis 0, 1, 0or 2,

wherein R2 and R1 are optionally joined to form a ring;
R2 is either a member selected from (C,-C,q) alkyl, 2-10 membered heteroalkyl, {C5-C5) cycloalkyl, 3-7
membered heterocycloalkyl, aryl, and heteroary! or R3 has the formula:

wherein

qis an integer selected from 1 to 5; and

R3D js a member independently selected from hydrogen, R3D7-(C4-Cy,) alkyl, R3D7 - 2-10 membered het-
eroalkyl, R3D7 - (C,-Cg) cycloalkyl, R3D7-3-8 membered heterocycloalkyl, R308 - aryl, R3DS . heteroaryl,
-NR3D1R3D2 -OR3D3, .C(O1NR3DP4R3D5 and -C(O)R3DE, wherein ,

R301 R3D2 R3D3, R3ID4, R3DS, and R3D6 are members independently selected-from hydrogen, R3D7 - alkyl,
R3D7 - heteroalkyl, R307-cycloalkyl, R3D7 - heterocycloalkyl, R3D8 - aryl, and R3D8 - heteroaryl, wherein
R3D* and R3D2 are optionally joined with the nitrogen to which they are attached to form a R3D7 - hetero-
cycloalkyl, or R3D8-heteroaryi, and

wherein R304 and R3D5 are optionally joined with the nitrogen to which they are attached to form a R3D7 -
heterocycloalky!, or R3P8-heteroaryl,
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102611 Data analysis: For the Primary Screen, the results calculated as %

i nhibition of maxi num [ 3H] - dexanet hasone binding (TB). For the | C50

determ nations, the results calculated as %inhibition [3H]-dexanet hasone
bound and fitted to signmoidal curves (fixed to 100 and 0) to obtain IC50
val ues (concentration of conmpound that displaces 50%of the bound counts).
[ 0262] Reagents: Assay buffer: 10nM pot assi um phosphate buffer pH 7.6

cont ai ni ngwhéserM DTT, 10nM sodi um nol ybdate, 100M EDTA and 0. 1% BSA. Exanpl e
42. Sel ectivity Binding assays [0263] Selectivity binding assays were

per formed on Mitliementier ssigeiad {(AERalpgen, ¢1p.0RdsERQQM efs (1) -SHaffGH- 0 ‘}S)FQ)ORG%?nd

m ner al ocort |2018|"Ef"‘(WP§ heteseatiyt BPS Cs*Ph?éy%félkéc‘iaij%?iawema‘é'%da%mﬂ 5‘&'9(5\r'°r3?1 aYout in
the sanme assa{)d BT Bgereant a0b| unes as the GR b ass % used
to separate f eésfpﬁﬁ?%éﬂ?i’éfdlf’%’gg ploge 09'64?09)I‘3 ‘F3a1N6'go P‘g‘i ssa

MR was obt a| "ﬁ"B ’Q‘?@Y' I Hp&e TP 't '71 ?35‘8%?’?%{}%”%"5 (RN ru§ry

cont ai ni ng SD 'ﬁﬂb ted acc (O L% d(@ part, et al

E:EI nart, N unsurﬁﬁf:‘rr%l ﬁ%‘erecﬁfr un UbSlll§F E :B oFak e, sstlt . di Bmer(:{bﬁr;ld
aracteri satheggcyc rg 1 ex resse

bacul ovirus ,-'c1= SHQQ,%QWQ]S(CV\@I‘ )ea"&'est ed

H
agai nst an anmgugamte%tz%dae Héréo% gﬂfalﬂﬁ e BRuich HEIY, .mg! T Qb RAGH.

recept or) W tiedcbRMyRlnddidueab IO&Beﬁesg%tu{eE’ﬁ‘ené?aam mer  NET419) and
i ncubat ed f orpsGQIh&Smata: r 0OM t enperat ure. [ 02651 Estrogen bindi ng assay:

Compounds were tested for displacenent of 0.56nM[3H]- estradiol (Perkin
El mer NET517) binding to 0.5nM ERa (obtained from PanVera 26467A) follow ng
an incubation period of 90m nsE roomterrperature [ 02661 Progest erone

bi ndi ng assay: Corrpoun stwed for displacenment of 3nM [ 3H|

- progesterone (Perkin ET Re 381) bi nding to 1nM PR (obt gyped from PanVer a
24900). This assay was incubated for 120mns at 4C. 90 WD 2005/ 070893

PCT/ US2005/ 000607 [0267] Androgen bi ndi ng assay: Conmpounds were tested, in

triplicatewhdreip di spl acenent of 6nM [ 3H] -di hydrot est ost erone (Perkin El nmer

NET453) bi ndi ng to 3nM PR (obtai ned from PanVera 24938). This assay was
i ncubat ed ove'? n||s embgr ipgependently selected from hydrogen, halogen, -OH, -COOH, -CF3, -NH,, -SH,"R4G1-

atkyl, - heteroalkyl, R4G1-cycloalkyl, R4G1-heterocycloalkyl, R4G2 - aryl, and R4G2 - heteroaryl, wherein
R4G1 is a member selected from halogen, oxo, -OH, -COOH, -CF3, -NH,, -SH, R4G3- (C,-C,;) alkyl, R4G3-
2-10 membered heteroalkyl, R4G3-(C5-Cg) cycloalkyl, R4G3- 3-8 membered heterocycloalkyl, R4G4- aryl,
and R4G4- heteroaryl, and

R4G2 js a member selected from halogen, -OH, -COOH, -CF3, -NH,, -SH, R4G3-(C4-C, ) alkyl, R4G3-2-10
membered heteroalkyl, R4G3-(C4-Cgq) cycloalkyl, R4G3- 3-8 membered heterocycloalkyl, R4G4- aryi, and
R4G4-heteroaryl,

R4G3 js a member selected from halogen, oxo, -OH, -COOH, -CF3, -NH,, -SH, unsubstituted (C4-C4) alky!,
unsubstituted 2-10 membered heteroalkyl, unsubstituted (C5-Cg) cycloalkyl, unsubstituted 3-8 membered
heterocyciloalkyl, unsubstituted aryl, and unsubstituted heteroaryl, and

R4G4 is a member selected from halogen, -OH, -COOH, -CFj, -NH,, -SH, unsubstituted (C4-Cyq, alkyl,
unsubstituted 2-10 membered heteroalkyt, unsubstituted (C3-Cg) cycloalkyl, unsubstituted 3-8 membered
heterocycloalkyl, unsubstituted aryl, and unsubstituted heteroaryl;

A is a ring selected from (C5-C5) cycloalkyl, 3-7 membered heterocycloalkyl, aryl, and heteroaryl;

X is a member selected from a bond, -S(0),-, and -S(0),NR%-, wherein R4! is a member selected from
hydrogen, alkyl, and heteroalkyl, and v is 0, 1, or 2; and
w is an integer from 1 to 5.

2. The compound of claim 1, wherein

R2 is a member selected from =0, =N-OR2A, -OR2D, -NR2ER2F, (C4-C,,) alkyl, 2-10 membered heteroalkyl,
(C4-C5) cycloalkyl, 3-7 membered heterocycloalkyl, aryl, and heteroaryl, wherein

R2A and R2P are members independently selected from hydrogen and (C4-C+) alkyl, and
R2E and R2F are members independently selected from hydrogen and (C;-C,4) alkyl.
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Exanpl e 43. CGR functional assay using SW353/ MMIV-5 cells [0268]

SWL353/ MMTV-5 is an adherent human chondrosarcoma cell line that contains
endogenous gl ucocorticoid receptors. It has been transfected with a plasmd
(pMAMheo- Luc) encoding firefly luciferase |ocated behind a

gl ucocorti coi d-responsive element (GRE) derived froma viral pronoter (long
t er m nals. repeatpodid ohddis @, wrareary tunor virus). A stable cell line

SWL353/ MMTV-5 was sel ected with geneticin, which is required to nmaintain

t hi s pl asm dR? Fhimemieekdlected frem -8, -INFHRR$A, seORT] wherdino gl ucocorti coi ds

(dexanet hasone) |leading to expression of luciferase (EC53 ' IOnM. This
dexanet hasone- i Ritienddd® are gpmprseindependentinstizetpd fypm hgdregep gk unpybptituted{GdCshalkrew
culture froman earlier passage needs to be started (froma cryo-stored

al i quot ¥ eV’@rC?/“WH?dééC'ﬁ'ﬂﬁt"H@’e'“%ﬁfﬁ@]a”‘l’ e dasbpeinags 2 @YY for a GR- ant agoni st
SWL353/ MMTV-5 cel I's are incubated with several dilutions of PPE corrpounds
in the PrefEseRreeyt %ﬁmo‘ﬂ’ef'“(ﬂémem%ﬁd Memeer FHRTICR 1T BrEeogtaP Aticed

I f T t Lit
e e S R A0 AR IS B BB et

dexamet hasqn t%”“”ﬁ%ec’ﬁc'&m‘t @reﬁﬂ(g%rabgeg% det erm ne the EC50t required for

cal cul ating each tested conpound. [0270]

SWL353/ MMIM;eRorfifoliddds i, dhlik hd?é*gr%blergelgc@dm {c,-Bl pigo- Mnﬁb@n%&'\k@érﬁﬂyﬂ(@s c)

nedi um (V\éy(ﬂbe%#39%@'%Béré‘dﬂa%rotﬁroa|§«4 WSardihBebdd@ absence of C02). Dilutions of
the conpounds in medium+ 50nM dexanet hasone are added and the pl at es

further g neashahgdnd delamnpieein  24hrs after which the luciferase expression
i S neasur eds habEwamah@a @et.andyt ot oxi city assay using SWL353/Luc-4 cells [0271]
I n order tg@isaxiplegeeldche ipossidi ity that conpounds inhibit the

dexamnet hasone- induced |uciferase response (GR-antagonist) due to their

cyt ot oxi1®i The compedureof tlamtihetiereindi®hesthe foimghitli t i on of | uci ferase, a SW 1353

cell Iine was devel oped that constitutively expresses firefly luciferase,
by t r ans¥le&teicompannd ¢ clgmas wiePp¥mReNBe fermulic and sel ection with geneticin.  The
cell Iine SW1353/Lue-4 was isolated that constitutively expresses

i ncubated (no C02) for 2 A%@r whi ch conpound dilutions (w thout
dexanet hasone) are added. Af a further 24hrs inculBkdn, |uciferase
expression is neasured using the "LucLite" assay. 91

| uci ferase. [0272] SW353/ L:::i cells are distributed in 96-well plates and

wherein

R30 is a member selected from hydrogen, R3D7- (C,-Cg) atkyl, R307- 2-5 membered heteroalkyl, R3P7-(C5-C5)
cycloalkyl, R3P7-5-7 membered heterocycloalkyl, R3P8-aryl, R3D8-heteroaryl, -NR3D1R3D2 -QR3D3, -C(0)
NR3D4R3D5, and -C(O)R3DS,

12. The compound of claim 11, wherein R30 is a member selected from -NR3P1R3D2 .OR3D3, -C(O)NR3D4R3D5  and
R3D7 - heteroaryl comprising a ring nitrogen, wherein

R3D1 and R3D2 are members independently selected from hydrogen, R307-alkyl, R3D7- heteroalkyl, R3D7- het-
erocycloalkyl, and R3P8 - heteroary|,

wherein R3D1 and R3P2 are optionally joined with the nitrogen to which they are attached to form a R3D7 .
heterocycloalkyl, or R3D8.-heteroaryl, wherein said ring optionally comprises an additional ring heteroatom; and
R3D3, R3D4 and R3PS are members independently selected from hydrogen,

R3D7 - heteroalkyl comprising a nitrogen heteroatom,

R3D7 - heterocycloatkyl comprising a ring nitrogen,

R3D8 -heteroaryl comprising a ring nitrogen, and

alkyl substituted with a R309- heteroalkyl comprising a nitrogen heteroatom, R3P9-heterocycloalkyl comprising
a ring nitrogen, or R3P10. heteroaryl comprising a ring nitrogen,

wherein R3D4 and R3PS are optionally joined with the nitrogen to which they are attached to form a R307-hete-
rocycloalky!, or R3P8-heteroaryl, wherein said ring optionally comprises a heteroatom.
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WO 2005/ 070893 PCT/ US2005/ 000607 Exanple 45. MR and PR functional, assays
using T47DI MMIV-5 cells [0273] T47D MMIV-5 is an adherent human breast

carcinoma cell line containing endogenous m neral ocorticoid- (MR and
progesterone (PR) receptors. As for the SW353 cell line, T47D cells have
been transfected wth the sane pMAMVheo-Luc plasm d, and stable lines
selected with geneticin. Acell line T47D0 MMIV-5 was i sol ated whi ch responds

t o al doss.eheBdnpblrdR W 10Min  and progesterone (EC50wOg | OnM), leading to
expression of luciferase. [0274] As for the GR assay to test for MR or
PR- ant agoni s&%®} atdr8PZT 47D#3RMRYREPS @elobtibnaligjoided with tHeatiregkn d wHichsrey ere altacblidltatbimons
of the conpoaR#¥s - heterbdpetoapryl @esramisiag of adtitreal HxtEiCBOn,of RIPhdeteaguitiogbrisab dostdgsral
(ECso~i d | OOm¥roatam. pr ogest erone (EC5 to 1 OnM respectively, For each assay
a dose response curve is set up for both al dosterone and.progesterone.
[0275] T47IDe Kapedqngobeigie 1§ wherein RET sndRPruend R endB ek prighady isigeq with (eyitpgen to
RPM 1640 ‘st ithghare atiaghed crigmeadBre ﬁ#?'ppféﬂazwﬁsh'awhbﬁ@éw@' RYFag0YYlriRothisathe @urngr
24hrs in tHEdgodPendny. pyEgen 019}010"86’? t he compound dilutions in nedium
+agoni st (SOOnM al dost; 50nM p est ar e added, and the plates further
i ncubat é& ¥8(° brtdr?é?'a"ﬂ §’e f“t% m e&*f’f ef‘ﬁ%""l”L@F’fVéPﬁ%Z@'y' féS? é’B’g Z@'H 'gogazoly,
measur ed. cg laa) olylpyrr Icﬁx quyl in sot § lny zr~
" hladlazoy oxolarall El xan oxanl)ﬁ)tetrahy othj I tet h}(' crfurang etrahty pherml te r%

R2 (1) 0e ra Itetra alElo ran i &?I mor §0I|n |§ ngln and piger
al kyl ene, and Wét SFOAPRVPYE ¥: py ‘?3 S "3 Pnenpef e sel"&c pcfafz "m a bond, al kyl ene

het er oal,kVhERSnoidoPaiam 1 whfef) NH- and -S(O, -, V\,herel nuis 0, 1, or 2;
t he dashed |neps°una an%mbware opt i onal ly a bond, wherein if R2 is =0,

=N- OR2A, or wrER2BIRZfd rdrhRBro Rk, CC%—CQQFR@@S membered heteroalkyl, (C5-C)cycloalkyl, heterocycloalkyl,

aryl, and heteroaryl; «
A is a ring selected from 3-7 membered heterocycloalkyl, aryl, and heteroary!; and
R4 is hydrogen.

17. The compaund of any of claims 1 to 15, wherein R4G is a branched or unbranched (C4-C4g)alkyl.
18. The compound of any preceding claim, wherein X is -S(O),-.
19. The compound of any preceding claim, wherein.
L2, L3 and L# are members independently selected from a bond and unsubstituted (C4-C5) alkylene.

20. The compound of claim 1 wherein
the dashed line b is a bond;

R2is =0;

R3 is benzy!;

R4G is amember selected from R4G1- alkyl, R4G1 . heteroalkyl, R4G1-cycloalkyl, R4G1- heterocycloalkyl, R4G2-ar-
yl, and R4G2-heteroaryl;

X is -8(0)y-;

Wis 1;

L3 is a bond; and

L4 is a bond.

21. The compound of any of claims 1 to 20 having the formula:

4
o] {ID.
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L2 is a bond, and a is a bond attached directly to R2; Rl is absent or a
menber sel ected from hydrogen, al kyl, heteroal kyl, cycl oal kyl,

het er ocycl oal kyl, aryl, and heteroaryl; R2 is a nenber selected from =0,
=N- OR2A, =CR2BR2C, hydrogen, -OR2D, -C(O R2D, -C(O NR2ER2F, - NR2ER2F,

al kyl, hgt erQahicviha of &X Gt @athdkVb co REHEHORMRI0al kyl, aryl, and heteroaryl,
wherein RRA, R28, R2C'and R2D are nenbers independently selected from
hydr ogen, al kyl, heteroal kyl, cycloal kyl, heterocycl oal kyl, aryl, and
het eroaryl; R2E and R2F are mgpbers i ndependently sel ected from hydrogen,

al kyl, heteroal kyl, aryl, het®roc icloal kyl, -S(O nR2E1 and -

S(O MR2E2R2E3, wherein N 4are optionally joined to forma ring
with the nitrogen to whi eyjare attached, and R2El, R2E2, and R2E3 are
menbers independent|y s@letted from hydrogen, alkyl, het(¥ildal kyl ,

cycl oal kyl, heterocycl oal kyl, aryl, and heteroaryl, and m sO, 1, or2,

wherein R2 and R1 are optionally joined to forma ring; R3 is either a
menber s& é’éﬁcéﬂp%’PW’(VGig'@Iﬂ)t°§¥R%Y|"9‘h2i°_’LT}"aﬁrenbered het eroal kyl , (C3 C7)
cycloal kyl, 3-7 nenbered heterocycl oal kyl, aryl, and heteroaryl or R3 has
the formula: R3D)9 [/ (I1I1) hherein q is an integer selected from1l to 5;
and R3D i s a nenber independe sel ected from hydrogen, A307-(Cl-C10)

al kyl, R3D7 - 2-10 nenbered eroal kyl, R307 - (C3-C8) cycl oal kyl,
R3D7- 3. 8 nenbered heteroc kyjs R3D8 - aryl, R3D8 - heteroaryl,

N"aif! - C(O) R3DB, wherein R3DL R3D2 R3D3 R3D4
dependent|ly selected from hyg}mgen, R307 -

al kyl, H307 - heteroal kyl, R307-cycloal kyl, R3D7 - heterocycl oal kyl, R3D8 -
aryl, and R3D8 - heteroaryl, wherein R301 and R3D2 are optionally joined
W t h t heagithd @@esund & claii 1Havikdeyforaig: at t ached to forma R3D7 - hetero-

cycl oal kyl, or R3D8-heteroaryl, and wherein R3D4 and R3D5 are optionally
joined with the nitrogen to which they are attached to forma R3D7 -

het er ocycl oal kyl, or R3D8- het ryl, 93

R4G
N~ ‘@

o) X)

wherein
R4G is a member selected from R4G1- alkyl, R4G1- heteroalkyl, R4G1-cycloalkyl, R4G1- heterocycloalkyl, R4G2 -
aryl, and R4G2-heteroaryl; and
X is a member selected from a bond, -S(0),-, and -S(0),NR#-, wherein

R4l is a member selected from hydrogen, substituted or unsubstituted alky!, and substituted or unsubstituted
heteroalkyl.

25. A compound according to claim 1 having the formula:

3
H\La Q.0

Q:\)N,SLRAA
0

(CXX)

wherein
L3 is as defined in claim 1 or 19;
R3 is as defined in any of claims 1, 8, 10, 11, 12, 13, 14 or 20; and
R4A is cycloalkyl, heterocycloalky), aryl, or heteroaryl.

26. A compound according to claim 1 having any of the formulae:
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wherein R3D7 is a nenber selected from hal ogen, oxo, -OH -COCH, -CF3,
-NH2, -SH, R3D9- (Cl C10) al kyl, R3D9- 2-10 nenbered heteroal kyl,

R3D9- (C3-CB) cycl oal kyl, R3D9- 3-8 nenbered heterocycl oal kyl, R3D10-aryl,
and R3D10- heteroaryl, and R3D8 is a nenber selected from hal ogen, -CH,
-COCH, -CF3, -NH2, -SH, R3D9 - (Ci1-C10) al kyl, R3D9 - 2-10 nenbered

het eroal kyl, R3D9- (C3 C8) cycloal kyl, R3D9- 3.8 nenbered heterocycl oal kyl,
R3Dlo- aryl, and R3D1- heteroaryl, R309 is a nenber selected from hal ogen,
oxo, -OH -COOH, -CF31 -NH2, -SH, unsubstituted (Cl-Cl10) alkyl,
unsubstituted 2-10 nmenbered he Palkyl, unsubstituted (C3-C8) cycl oal kyl,
unsubstituted 3-8 nenbered hekgragycloal kyl, unsubstituted aryl, and
unsubstituted heteroaryl, and R3Q a_nenher sel ected from hal ogen, -CH,
-COON, -CF3, -NH2, -SH, unsubsti d ("Cl- al kyl, unsubstituted 2-10
menber ed heteroal kyl, unsubsti ' : EVG aIkyI unsubstituted 3-8
menbered heterocycloal kyl, unsubstituted aryl, and Jﬁggbstltuted
heteroaryl. R4 has the formula: R4cl (V) wherein R4G is a menber

i ndependently sel ected from hydrogen, hal ogen, -OH, -COOH, -CF3, -NH21 - SH,
R4GL- al kyl, R4G 1- heteroal ky RAGL- cycl oal kyl , R4GL- het er ocycl oal kyl ,
RA&R - aryl, and RA&R - hetero wherein R4GL is a nenber selected from
hal ogen, oxo, -OH, -COOH, -CF3, -SH, RA&3- (Cl1-Cl10) al kyl, RA&EB- 2-10
menber ed het eroal kyl, RAG3- ( C3- : a RAG3- 3-8 nenbered

het er ocycl oal kyl , RAGA- aryl, ) 4GA- h garyl, and RA&K is a nenber

sel ected fron1ha|ogen - OH, ) -NF2, NG R&®3y (C1- C10) al kyl,

R4AG3- 2-10 nenbered heteroalkyl ' RAG3 (C3 C8) cycloalky? RAG3- 3-8
menber ed heterocycl oal kyl, RAGA- aryl, and R4AGA-heteroaryl, RAG is a
menber sel ected fron1ha|ogen, 0XQ -CHl -COOH, -CF3; -NH21 -SH

unsubstituted (Cl-Cl10) al kyl, bstituted 2-10 nenbered heteroal kyl,
unsubstituted (C3 C8) cycl oal ky mRsubstituted 3-8 nenbered

het er ocycl oal kyl , unsubstituted a *ﬁ bstituted heteroaryl, and RAG4

is a nenber selected from hal oge - NH2,
unsubstituted (Cl1-Cl10) alkyl, o ute -10 neggn%ed heteroalkyl
unsubstituted (C3-C8) cycl oal kyl, unsubstltuted 3-8 ered

O (XVI)

(XVID)
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het er ocycl oal kyl , unsubstituted aryl, and unsubstituted heteroaryl; Ais a
ring selected from (C3-C7) cycloal kyl, 3-7 nenbered heterocycl oal kyl, aryl,
and heteroaryl; X is a nenber selected froma bond, -S(O, , and -S(O"
NRd1-, wherein R4l is a nenber selected from hydrogen, alkyl, and

heteroal kyl, and v is O, 1, or 2; and wis an integer from1l to 5. 2. The
conpound of claim1, wherein R2 is a nenber selected from=0, =N OR2A,

-OR2D, - NR2ER2F, (Ci1-C10) al kyl, 2-10 nmenbered heteroal kyl, (C3-C7)
cycl oal kyl, 3-7 nmenbered heterocycl oal kyl, aryl, and heteroaryl, wherein R2A
and R2D are nenbers i ndependent Ielected from hydrogen and (Cl-C10) al kyl,
and R2E and R2F are nenbers in
(C1-Clp) alkyl. 94 3. The compound | ailm wherein R2 is a nmenber

sel ected from =0, =N-OR2A, and -Ogga r ey A and R20 are nmenbers

i ndependent |y sel ected fron1hydé»=;= and un tituted (Cl C5) alkyl, 4.
The conpound of claim 1, wherein R2 is =0 and the das®d®) line b is a bond.

5. The compound of claiml, wherein Rl is absent or is a nmenber sel ected
from hydrogen and al kyl. 6. The conpound of claim11l, wherein RL is absent or
is a nenber selected from hydrogen, nethyl, aad -CEC-CH3. 7. The conpound
of claim1, wherein Rl is absentr8 The co ﬂ:ﬂ‘j(ﬁ claim1l1, wherein R3 is
a nmenbersel ected from (Cl-Cl0) a 2- 1\enfrer ed het eroal kyl, (C3-C7)
cycl oal kyl, 3-7 menbered heterocy aryl, and heteroaryl. 9. The
conpound of claim1, wherein R3 eNf o la (111); and q is an integer
selected from1l to 3. 10. The coppouypd of claiml1l, wherein R3 has the
formula (111). 11. The conmpoun® of cldi m 1, wherein Rexhas the formula: a
R3D (IV), »~ wherein R3D is a nmenber selected from hydrogen, R307- (Cil-C5)
al kyl, R3D7- 2-5 nenbered heteroal kyl, R3D7-(C5-C7) cycloal kyl, R3D7-5-7
nmenber ed het erocycl oal kyl, R3De- |, R3De-heteroaryl, -NR3D1R3D2-OR303

-C(O
ﬁi ::
0 (XXI)
W,
O\\IIO
N'S
BOGN
HN. (8]
jﬁ (XXII)
Q
PO
(XXTID)
(XXIV)
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NR3D4R3D5 and- C(O) R3D6 12. The conpound of claim 11, wherein R3D is a nenber
sel ected from-NR3DL R3D2 - OR3D3 -C(0) NR304R305 , and R3D7 - heteroary
conprising a ring nitrogen, wherein R3D1 and R3D2 are nenbers independently
sel ected from hydrogen, R3D7-al kyl, R3D7- heteroal kyl, R3D7- het-
erocycl oal kyl, and R3D8 - heteroaryl, wherein R3DL and R3D2 are optionally
joined with the nitrogen to which they are attached to forma R3D7 -

het er ocycl oal kyl , or R308-heteroaryl, wherein said ring optionally conprises
an additional ring heteroatom and R3D3 R3D4 and R3D5 are nenbers

i ndependently sel ected fron1hyeﬁ@aen R3D7 - heteroal kyl conprising a
nitrogen heteroatom R307 - het&r oc @Ioalkyv conprising a ring nitrogen,
R3D8 -heteroaryi conprising a rjQ~7 rb *and al kyl substituted with a
R309- heteroal kyl conprising a[ﬂ! oge teroat om R3D9- het erocycl oal kyl
conprising a ring nitrogen, ®r “R3D10- heteroaryl coREM)Sing a ring
nitrogen, wherein R3D4 and R3D5 are optionally joined with the nitrogen to
which they are attached to forma R3D7-hete- rocycl oal kyl, or

R3D8- heteroaryl, wherein said ring optéonally conprises a heteroatom 95 13.
The conmpound of claim 12, wherein, 8 an-8302 , and R304 and Raos are
optionally joined wth the nitrgen t ich they are attached to form a
R3D7 - heterocycl oal kyl conprisMr{ an ditional heteroatom or R308-

het eroaryl conprising an additiopa eroatom 14. The conpound of claim
13, wherein R3DL and R3D2, and (R3DE &hd ®3D5 are optionally joined with the
nitrogen to which they are

efied-to forma A303 ?zolyl i m dazol yl,
t hi azol yl, isooxazolyl, pyrazolyl, isothiazolyl, pu##%&ﬁ pyradizinyl,
pyri mdinyl, pyrazinyl, or quinoxalinyl. 15. The conpound of claim1,
wherein Ais a menber selected from phenyl, pyrazolyl, furanyl, imdazolyl,
i soxazol yl, oxadi azolyl, oxazo pyridyl, pyrazyl, pyrimdyl,

pyridazi nyl, thiazolyl, isothi yl, thlenyl triazi- nyl,
t hi adi azol yl', di oxol anyl, di oxany\, [ nyl , tetrahydrothlenyl,

t et r ahydr of ur anyl , tetrahydrot , tetrahy- dropyranyl,
tetrahydrothlopyranyl pyrroI| nor phol i no, piperidinyl, and

pi perazinyl. 16. The conpound of claim1, wherein R4AC¥VIel ected from
hydr ogen, (Cl-C5) al kyl, 2-5 menbered heteroal kyl, (C5-C7)cycloal kyl,
het er ocycl oal kyl aryI, and heteroaryl;

o (XXVII)

© (XXIX)

F (XXX)
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Ais aring selected from 3-7 nenbered heterocycl oal kyl, aryl, and
heteroaryl; and R41 is hydrogen. 17. The conpound of any of clains 1 to 15,
wherein RAG is a branched or unbranched (Cl-Clo)al kyl. 18. The conpound of
any preceding claim wherein Xis -S(0)2- 19. The conmpound of any preceding
claim wherein. L2. L3 and L4 are nenbers independently selected froma bond
and unsubstituted (Ct-C5) al kylene. 20. The conpound of claim1l wherein the
dashed Iine b is a bond; R2 is =0; R3 is benzyl; RAGis a nenbersel ected
fromR4GL- al kyl, R4GL - heteroal kyl, 8401-cycl oal kyl, 8401-

het er ocycl oal kyl , RAG-ar- yl, RA02- heteroaryl; Xis -S(0)2-; Wis 1;
L3 is a bond; and L4 is a bond. The conpound of any of clains 1 to 20
having the fornmula: ,R3 L3 N. q11). 96 22. The conpound of any
of claims 1 to 20 having the forguNe N L3 NL;, R4 O (MIl). 23. The
conpound of any of clains 1 toO avjin e formula: 4 L9%&4
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2N O (XI'). 24. The conpound of claim1 having the formula: / 1 Roc N X \J
O (X) wherein RAGis a nmenber selected from R4GL- al kyl, R401- heteroal kyl,
R4Gl- cycl oal kyl , R4GL- heterocycloal kyl, RA&R - aryl, and RAGR2-heteroaryl;
and X is a nenber selected froma bond, -S(OZ , and -S(O 2NR41l-, wherein
R4l is a nenber selected from hydrogen, substituted or unsubstituted al kyl,
and substituted or unsubstituted heteroal kyl. 25. A conpound according to
claiml1 having the formula: RO~La 4.0 N S:Ran o (CXX) wherein L3 is as
defined in claim1 or 19; R3 is as defined in any of clains 1, 8, 10, 11,
12, 13, 14 or 20; and R4Ais ¢ al kyl, heterocycl oal kyl, aryl, or
heteroaryl. 26. A conpound acco g to claim1 having any of the formnul ae:
97 \ N OOw (XIIl) \' N ONX2 ( I\/)O“S
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(CXXI') 117 &N-e O H (CXXI'l1) 27. A conpound of any preceding claimfor use
as a therapeutic. 28. A pharmaceutical conposition conprising a
pharmaceutically acceptabl e exciplent and the conpound of any of «clains 1
to 26. 29. The use of the conpound of any of clainms 1 to 26 orthe
conposition of claim28 forthe manufacture of a nedicanent for treating a
di sorder or condition through nodul ating a glucocorticoid receptor. 30. The
use of the conmpound of any of<clainms 1 to 26 or the conposition of claim?28
forthe manufacture of a nedicanent for treating a disorder or condition

t hrough ant agoni zi ng a gl ucocort™hcoid receptor. 31. The use of the conpound
of any of clains 1 to 26 or the onpoabubon of claim28 for the manufacture

of a nedi cament for nDduIatlng tgv of a glucocorticoid receptor.
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27.

28.

29.

30.

31.

/o

(CXXID)

A compound of any preceding claim for use as a therapeutic.

A pharmaceutical composition comprising a pharmaceutically acceptable excipient and the compound of any of
claims 1 to 26.

The use of the compound of any of claims 1 to 26 or the composition of claim 28 for the manufacture of a medicament
for treating a disorder or condition through modulating a glucocorticoid receptor.

The use of the compound of any of claims 1 to 26 or the composition of claim 28 for the manufacture of a medicament
for treating a disorder or condition through antagonizing a glucocorticoid receptor.

The use of the compound of any of claims 1 to 26 or the composition of claim 28 for the manufacture of a medicament
for modulating the activity of a glucocorticoid receptor.
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