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receptors are present in two forms: a ligand-binding GR-alpha of 777 amino acids; and, a
GR-beta isoform which differs in only the last fifteen amino acids. The two types of GR
have high affinity for their specific ligands, and are considered to function through the same

transduction pathways.

[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
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glucocorticoid receptor antagonist effective to amehorate the psychosis. The psychosis may

also be associated with psychotic major depression, 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:
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substi’?ulflebdscgrl &nglgb%‘gltu?erd aryl, and substituted or unsubstituted heteroaryl. R!Cand R'P
are selected from 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. Alternatively
RC and R'® may be joined together with the nitrogen atom to which they are attached to
form 2 substituted or unsubstituted ring optionally containing a second heteroatom selected

from O, N or S.

[0013] 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(Oz)NRzBRZC, =NOR?, R?* R?®, R, and R*" are independently selected
from hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclo alkyl,

substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl.

[0014] In another aspect, the present invention provides methods of treating a disorder or
condition through modulating a glucocorticoid receptor. The method includes
administering to a subject in need of such treatment, an effective amount of the compound

of the present invention.
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written from left to right, they equally encompass the chemically identical substituents that
would result from writing the structure from right to left, e.g., -CH,O- is equivalent to
-OCH,-.

[0020] The term "alkyl," by itself or as part of another substituent, means, unless
otherwise stated, a straight (i.e. unbranched)or branched chain, or cyclic hydrocarbon
radical, or combination thereof, which may be fully saturated, mono- or polyunsaturated and
can include di- and multivalent radicals, having the number of carbon atoms designated (i.e.
C1-Cio means one to ten carbons). Examples of saturated hydrocarbon radicals include, but
are not limited to, groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl,
isobutyl, sec-butyl, cyclohexyl, (cyclohexyl)methyl, cyclopropylmethyl, homologs and
isomers of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated
alkyl group is one having one or more double bonds or triple bonds. Examples of
unsaturated alkyl groups include, but are not limited to, vinyl, 2-propenyl, crotyl, 2-
isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl), ethynyl, 1- and 3-
propynyl, 3-butynyl, and the higher homologs and isomers. Alkyl groups which are limited

to hydrocarbon groups are termed "homoalkyl".
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el r conventional meani ng Wi thin the chenmca
nitro gaJm dncbsu‘lfum gloras 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;-
CH,-O-CHj, -CH,-CH,-OH, -CH,-CH,-NH-CH3, -CH,-CH,-N(CH;)-CHs, -CH,-S-CH,-
CH;, -CH,-CH,,-S(0)-CHj, -CH,-CH,-S(0),-CHs, -CH=CH-O-CHs, -Si(CH3)s, -CHa-
CH=N-OCHj;, -CH=CH-N(CH3)-CH3, O-CH3, -O-CH,-CH3, and —CN. Up to two
heteroatoms may be consecutive, such as, for example, -CH,-NH-OCHj3 and —CH,-O-
Si(CHj)s. Similarly, the term "heteroalkylene" by itself or as part of another substituent
means a divalent radical derived from heteroalkyl, as exemplified, but not limited by, -CHj;-
CH,-S-CH,-CH,- and -CH,-S-CH,-CH,-NH-CH,-. For heteroalkylene groups, heteroatoms
can also occupy either or both of the chain termini (e.g., alkyleneoxy, alkylenedioxy,
alkyleneamino, alkylenediamino, and the like). Still further, for alkylene and
heteroalkylene linking groups, no orientation of the linking group is implied by the direction
in which the formula of the linking group is written. For example, the formula —C(O),R'-
represents both —-C(O);R"- and -R'C(O)z-. As described above, heteroalkyl groups, as used
herein, include those groups that are attached to the remainder of the molecule through a
heteroatom, such as -C(O)R', -C(O)NR', -NR'R', -OR!, -SR,, and/or -S(O2)R". Where
"heteroalkyl" is recited, followed by recitations of specific heteroalkyl groups, such as -

NR'R' or the like, it will be understood that the terms heteroalkyl and -NR'R" are not
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carbon atons, with those groups having 10 or fewer
[0026] The term "aryl" means, unless otherwise stated, a polyunsaturated, aromatic,

hydrocarbon substituent which can be a single ring or multiple rings (preferably from 1 to 3
rings) which are fused together or linked covalently. The term "heteroaryl" refers to aryl
groups (or rings) that contain from one to four heteroatoms selected from N, O, and S,
wherein the nitrogen and sulfur atoms are optionally oxidized, and the nitrogen atom(s) are
optionally quaternized. A heteroaryl group can be attached to the remainder of the molecule
through a carbon or heteroatom. Non-limiting examples of aryl and heteroaryl groups
include phenyl, 1-naphthyl, 2-naphthyl, 4-biphenyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-
pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-
oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-
thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl,
4-pyrimidyl, 5-benzothiazolyl, purinyl, 2-benzimidazolyl, 5-indolyl, 1-isoquinolyl, 5-
isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl, and 6-quinolyl. Substituents for
each of the above noted aryl and heteroaryl ring systems are selected from the group of

acceptable substituents described below.



carbon atons being preferred in the present invention.

A "lower alkyl" or "lower alkylene" is a shorter chain
w@bkdoplosos9 al kyl ene group, generally havi ng fi VECDDS2005/008049

fewer carbon atons. [0022] The terns "al koxy;"

[00271al Kyl HEV160 thiash "%‘yﬁ“WvﬁéH Wed (Ipéon‘iﬂlhﬁﬁln@ffﬂ kth%f %n}‘ii(ee[g ,

in their conventi onal sense, refer to those a
arylogy.cupéhiexy. é&l‘iéﬂiﬂ) @ﬂcﬂms ﬂ?emryikwld beferodngl Imgsexs udefnad atbove

I t
Thus,?t@g ?%%?‘%r\él?ﬁcgfm ig atnt]? ll?ieqcﬁ.&et{g%lg:gas 3 -a%@;}rr{] S i
attacleyd tb an GIKYDighaipi (012., Weﬁ;!yl PHeh&BY1, pﬁidylm%gﬂa?nd ek ﬁé)%ncludmg

ot herw se st at ed, tabl e stral ranch e chal n,
thoselkyd gEqups iy V@P@@a‘?%@ﬂ teti(eql 2 rmthid@mfbgrnap) lmsdbeen replaced by,

R A e

naph@ytmp)pcmpsm; atd the 1ikE). DikdWisE theSerrd nﬂetﬁoa@mm ®f Bbdht H‘ficlude

sul fur atons_may optiona be” oxi di zed
thoseem‘iw%l Wg’ccg@d&tprﬂ%rfybsr@ar it 9@@1%@3/ Bxpupe
guat erni zed. The heteroatonm(s) O N, P and S and Si
[0028tay Thetephdord' @tusadyereintraedns an pRgeni that i9floitie bonded to a carbon
het er oal kyl group or at the position at which the
atom,| kyl group is attached to the remmi nder of the
nol ecul e. Exanples include, but are not limted to,

[0029] cHBachHzheRlgME tem@}(lagc%kﬂ,—\‘, "he@H?a—ll@l‘HZ "B 'CiaRl "heteroaryl™) are

meant 8}%\01&9& bg%%g@t@c%% an%uéﬁ@tucﬁ éyrglsd%he indigated redieql, 3,

Examphis(dEadstituentdr egﬁgﬁ)mﬁdlcal% pravide@RiowH3, O CH,
-0-CH 2-CH3, and Uptotvvo het er oat ons may be

[003{° ehH deﬁ%&‘y%ﬁﬁ%%ﬂc&% c{ ete X%npl:[aglrc%s W@ g}%% %ﬂ@s often
refen’e& to hsS:ﬂkflle@é ali&npia héteﬂfalk@'[@b NestersalRadyil tdll@}l‘ﬁyl eSeRalksl,
as

| ent radical derjved from heteroal kyl,
hetef%% fkvt,j qvgloalkgnylnend haterpexsdpabisenyl) cpiz be orp ogmErOi@HRriety of

grou[ﬁgtglg?%g%gﬁn%%n%%&t%ﬂ E@Lﬁﬁt e‘i\Pé!RkyW" géﬁ'yﬂialogen,
-SiRR"R", -OC(O)R', -C(O)R', -CO,R', -CONR'R", -OC(O)NR'R", -NR"C(O)R’,
-NR'-C(O)NR'"R", -NR"C(O);R', -NR-C(NRR"R")=NR"", -NR-C(NR'R")=NR", -S(O)R’,
-S(O)2R!, -S(0);NR'R", -NR(SO,)R’, -CN and -NO, in a number ranging from zero to

(2m'+1), where m' is the total number of carbon atoms in such radical. R', R", R" and R""

cach preferably independently refer to hydrogen, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl (e.g., aryl substituted with 1-3 halogens), substituted or
unsubstituted alkyl, alkoxy or thioalkoxy groups, or arylalkyl groups. 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. When R'and R" are attached to the same nitrogen atom, they can be
combined with the nitrogen atom to form a 4-, 5-, 6-, or 7-membered ring. For example,
-NR'R" is meant to include, but not be limited to, 1-pyrrolidinyl and 4-morpholinyl. From
the above discussion of substituents, one of skill in the art will understand that thg term

"alkyl" is meant to include groups including carbon atoms bound to groups other than
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wa@bdoglogitedi am no, and the like). Still furtherpPCt/82005/008049

al kyl ene and heteroal kyl ene |inking groups, no

hydnggéneg%@sl arnok htaib%ué I g&gfr nazr% r3HR. ﬁgf‘jﬁnhig%lg(x & o@f)O)CHg,

irection in which ormila o nki
-C(O)eTF1, t € ELOEaend the likee formula - C(O) 2R - _
represents both - C(O 2R - and -R1C(O) 2-. As described

[003EDORERilfed Eelmbkituets QbR sibed for Mﬂ%ﬁbﬁ sdb@ﬁﬂub‘ﬁjtf for the aryl
t hose 1groups that are attached to the renai nder
i

and hefsreary] grovps vagrried med aeseleetad frous forexampleOh#bgen, —OR' NR'R"

s Ao O LR VB Tl

COGRY LNRh@(@maiPkwl “NBI"CIDBER', SNRIC@RR"RIR=RFo" t he
like, 1t wl understgac))%l f hat t?mterrrs het er oal kyl

-NR- QQHR-NQHW"'NS{%B{ @R art(OpNRRY, u%ﬂBI@O@RéI -Gdiand -NO,, -R, -
o GO B, U LN B AL

to thédvetdl mumibpr eﬁqﬁanhatemés (aﬁthe&fdmtdicriglg&‘d?ﬁt@hf lafid where R', R", R" and
such as -NRLIR or the like. [O 24]

R™ e prefg AR ndaNEP T iysRIooiA dorh By p ey BErtgd o unbgbsiiuted alkyl
substitD&ARE HMﬁﬁJsﬂ écfhe‘f&ﬂ%lk? ARl d & Jﬁfsﬁﬁ{tﬁu t&d %Sf;cloa]k sub?tltuted

represent, ess otherw se state
or un”sdjslklydtéd hﬂdroém‘lbdk;a]a bubgtituted @mmeuiistluﬂd:d/arylﬁaiﬁi stubﬁt[tﬁﬂeﬂbr

unsuspted B SEHER o HRRBH GE D6 6 G OB R g dprs Ciene R
group, Q’B@éﬂﬁﬁﬂe Qhctt HEHER §1%Hf)§1s 1@%?%eﬁﬁy Qb1 G¥E Eﬁoﬂ% K¥dh R, R", R™

include, but are not-limt cycl openty
and RYY groupswhen moreykinerexaiihése gBoups jopreseakenyl
cycl oheptyl, and the Iike. Exanples of

[oosi]et ’@’W@%f@lh@ﬁibkﬁﬂueﬁt@ @hlﬁdﬁceﬂi tatox@s"@ftﬁ@ rg'l bﬁhét&faalty?nng’lmay
6tetrahydropr| yl peri

optlozalbr fﬁm o pf t sf@mpda rméb (C ')nbfr,pwmtemw and U are
dr. of
inde %gﬁa{tﬁh g\h%?ﬁ&r)a ﬁb?tliy a&y Jlr?%lu a%{r, 8{1%(1 é%arémtiﬁer of from 0 to 3.

Alterhﬁi\reﬂlﬁ )td'b of ﬁieesmbait)dénts bn pijacsnd aiomsl of the RyPETREdrOAY] ring may
optlonal(ijy be replacec? with a substituent of the formula -A-(CH,),-B-, wherein A and B are
independently —-CRR'-, -O-, -NR-, -S-, -S(O)-, -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

be replaced with a double bond. Alternatively, two of the substituents on adjacent atoms of
the aryl or heteroaryl ring may optionally be replaced with a substituent of the formula
-(CRR")s-X"-(C"R")¢-, where s and d are independently integers of from 0 to 3, and X' is —
O-, -NR'-, -§-, -S(0)-, ~-S(0),-, or —=S(O),NR'-. The substituents R, R', R" and R™ are
preferably independently selected from hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl.

[0033] As used herein, the term "heteroatom" or "ring heteroatom" is meant to include

oxygen (O), nitrogen (N), sulfur (S), phosphorus (P), and silicon (Si).



[0025] The terns "hal 0" or "hal ogen,"” by thensel ves or

as part of another substituent, nean, unless otherw se
w@r@smslizea fl uorine, chlori ne, brom ne, or i odPCIHUSL005008049

Additionally, terns such as "haloal kyl," are neant to

| =
[0034{] i‘]{x@t%ngmﬁﬂ%ﬂ'ta%@%%af @fk%g %le?’%ﬁ%rgg M‘c to r%{g luﬁ‘é(éﬁ@ |o?the active
com;fcbﬁtédsg&@hﬂch ?ﬁ}‘d ®eépired withi rélatmelg menimyic acids or bases, dependmg on the
e i S oSS DU, 5Bt SRR OB
preseﬁ{ %?EMA Contah Eésiatl PR Qﬁ@étl‘éhﬁ’it?eg bARE AELibE salts can be

oca on substit nt whi ch can beaS|nger|ng or
Obtalmd by @madtingdke fiq@rted frabdfisuth ocpmpom:ds withi asygiiciewtiaptount of the

e fused to ether a d co tl
des1recL‘gqng%§1F§,pea foSuK:! §u1{ ie&pﬁlﬁ (é]]yg%/‘fg n Yelsl %B%m}aﬁ%l*tmally
acceﬁ%ﬁ: Bhde J1aRHNARRSs R IdRWbdRa, 96@@41%‘50&%3{11@0 brethohfu@iNohganic
nd S, wherein the nitrogen and sul fur atons are
ammomn ma@ieslynosaﬂtdm simikn galt. h\g’hﬁn p@l@g@mdapéﬁkegew@nvemmn

coneEIEREN Vo R i P PR BRI Bopacing e
neutraPfoR@b AL ESBHARIAS MithNOgufHidishttan@meaBp Haﬁredfacﬁli; yllther neat or
and heteroaryl groups include phenyl, 1-naphth

in a switablp h]md']rS/$01VQt]I bEpamples of nhasmesattigally @gp@ﬁgﬁal@aﬂd add1t10n salts
et 5 Bt i SR o L BN e Rieclad cuni
mon @S@i@eﬁbarb&@)(}ﬁmblydnc ﬁrdn&by«ﬁzgénphospﬁens,ok]a)zcbbgdnphosphonc

-i soxazol yl, 2-thiazoly zol
sulfupic weyehyd mgeaﬁk}lfuﬂczhym%wfp 0 e ledﬁ%{/&ﬁeg@‘rﬂ el as the
slts Sl ¥ e Bl OMon oA Tt L SR i fsobunyi
malegc mm]i@hy,lhlenimb,schmmo bqhencﬂilmasmq]ucm imaindelic, phthalic,

qui noxal i 5 I ., .3-qui I. I .
benzgn gy o MsbiSeT e e e et horaro e i 8 e o
incluey hrefdd ﬁ Ble&rﬁ{rfﬁas[cyds subings f\gﬁia%dﬂﬁ@lﬂ‘é@ |aﬁ&§aﬁ€§> dflopsantdWRids like

group of acceptabl e substituents descr i bed
gluctehivar[2B2Rinoforacids end the liket(eee; fariexamaplel Betghehalused i n

"Pha(l:'r%gpeluﬁg;tﬂl S%Ttsw.]tournatl hf‘ i’hc%r%zraceut cal gczence 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.

[0035] 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.

[0036] The term "cortisol" refers to a family of compositions also referred to as

hydrocortisone, and any synthetic or natural analogues thereof.

[0037] The term "glucocorticoid receptor" ("GR") refers to a family of intracellular

receptors also referred to as the cortisol receptor, which specifically bind to cortisol and/or



aryl oxy, arylthioxy, arylalkyl) includes both aryl and
heteroaryl rings as defined above. Thus, the term
wO aoophosd7kyl " is neant to include those radi cal BCT/IIS2005/008049

whi ch an aryl group is attached to an al kyl group
. yl e,

cortifof okl g R MR Gh el (LTS (tor OO ERE b fiBinant GR

and njwtatgd GR. net hyl ene gr oup) has been repl aced by, for
exanpl e, an oxygen atom (e.g., phenoxynethyl,

003 pTﬁé% E&WikoidFedep R BB [ it

[ 82] Li kgﬁe 1?11 e&#) ?ergtg)rf%/elgltgeﬁc?@néaneor

comnound Mmhqld[wmﬁma aoanplctalysn]mbltm(anwgoaizb@ttm bladmg ofroup

at t che n alk ou 028 rn1"o
gucagdrolfierteiter (bRt s riBinolar chuabuiie Rt o
naturh® tfa GR. bR"'s 2l %lh&%%&lcoﬁﬁﬁa@eﬁf)r M@goﬁﬁ@'\&%fér?fd‘aﬁly composition
(é.g., "alky eteroal kyl ,™ "aryl

or cotripetied whtan inhibis enyrbighngicad raSp@rltsadesob@md \smlbﬁmutumilwof aGRto

and subst.i uted f.or
on 2B}t BRI 6F Bl e Qg OBrbRRpRL R PE IR rap than
anothef Ai¢16adcEptdry) subR sMilinePhlbedrtit i Récepfod (MR) &r 9fdtg\tételﬂﬁ§l receptor

het er oal kyl radi cals (including those groups t
(PR)referred to as al kyl ene, al kenyl, heteroal kyl ene,

het er oal kenyl , al kynyl, cycloalkyl, het er ocycl oal kyl ,
[0039]y cI'ask& emglazamdhﬂ]ehmsedylefeﬁm lnkeany h plueacortieoid Recepior

nore of a varlety of groups selected from_ but

modylatey psdeseygbed byrany offhe Eggmulac-(D-GXL) belgw A msegwn%oazadecahn

comih 9oc B B s KL Bty SR B

Rllll

[004% R&%ﬂ?nz treg(nag Fgfﬂ‘sN g(%é 101a eﬁcgwgﬁ)e t?éag;e%)aﬁelioraﬁon

of an 1%%}@ 'f)qtholé\goﬂ d%némﬁﬁ nfﬁ@l'hdfn% ng%gj ebhiAZRbRCtR pafineter such as
,” Where is the total carbon atons in

abatesnepky remakstoal dlrm’mshmg, of mmpums (Rmztkmg the injury, pathology or

condition more tolerable to the patient; slowing in the rate of degeneration or decline;

making the final point of degeneration less debilitating; improving a patient's physical or
mental well-being. The treatment or amelioration of symptoms can be based on objective or
subjective parameters; including the results of a physical examination, neuropsychiatric
exams, and/or a psychiatric evaluation. For example, the methods of the invention
successfully treat a patient's delirium by decreasing the incidence of disturbances in

consciousness or cognition.

[0041] An "additional ring heteroatom™ refers to a heteroatom that forms part of a
substituted or unsubstituted ring (e.g., a heterocycloalkyl or heteroaryl) that is not the point
of attachment of the ring toward the azadecalin core. The azadecalin core is the fused ring

portion of the compound of Formula (I), excluding ring A.

[0042] A "substituent group,” as used herein, means a group selected from the following

moieties:

10



each preferably independently refer to hydrogen,
substituted or unsubstituted heteroal kyl, substituted
worooshsubst it uted cycl oal kyl, substituted or PCT/US2005/008049

unsubstituted heterocycloal kyl, substituted or

ungybs i ul | -Uds to%@imué Iyrubstituted
[0043]hg?‘§ger¢sl§ suzbaff]?t l%l\?d@g?’ gnsuI_kIJst it gég ogySl °

or t hi gialk onwbgmmtqdmet@oalhylymw;ﬁtu‘@d@NdsalkylhélﬁﬁuhStltuted

conpound of the_invention i.ncludes han

gr oup, heterocuslopfkyle insubstiutsd afylUnsy, B%‘iﬁgthetfmagﬁ Fand

i ndependently selected as are each R, R', Rl"

[0044]RI(R)gr mlﬂs[pls haﬂemalkm;ce/ctdaawl disterestycldalierd agylo@rpishqtggaryl
present R' are .a
ni t r ogSps H ‘?ﬂ R]tﬁélele ﬁnﬁéubcsi}hﬁpﬂ%ege odtfﬁ&ﬁh:amat r ogen

atomto forma 4-, 5-, 6-, or 7-nmenbered rin
(0045 xampl €) - N Ol NﬁamSH, oSN s OB ) el Balogen,

limted to, \12%{ i) ed a y sﬁﬂglttﬁ]’cegﬂéte lflliygi{ﬁﬁlﬂ%ﬁ%cf he

above di scugg? uen one o In the

art I Wld| | Un6?(515&1&531?ui&diﬁbtlthfbﬁgieﬁlrmychiald%ﬂ "unkwbstieett arylp

i ncl ude groups including carbon atons bound to groups

ot her t hanhyasubgenieslsigearyb@d¢ as hal oal kyl (e. g.,

-CF3 and - CH2CF3) and acyl (e.g., -C(OCH 3, -C(OCF
[0046B, - C( @iCH amﬂﬂetamylheycﬂodﬂq)l hdt@08dloaiyi dryl andoheterearyl,

substituents describe

subst i t uent Substituted, withag feaétrﬂileﬁg{’%&?)eé’it ﬁﬁqeﬁ?%ﬁﬁ‘? are

varied and are selected from for exanple: halo
[0047} OR , - NRlR'(a) SRxp, -0HJ dFen;SH,SON, 1©E3LRCOOH e@?@}\ﬂlz,

i,c( -O)NS o o) NR" Rha@ﬁﬂﬁﬁgﬁﬂm\l abﬁﬁwgdye%&&

1R11R11O=NR11", -G st eycrdk unsﬁ()@)tﬁedhct oS cledRyl,

-S(O 2NRLIR', -NR(SO 2)R1, 3)CN ayr.{J - N2, éi(@) Y

-CH(Ph) 2, f1 uor mr@hstlilﬁgi mykyans@sﬁtuted heteroaryl and

1IuOQ(Cl-C4)al kyl, in a nunber ranging fromzero to
[0048f he total nt(%er 0 10RgsoNiRl e beasalkyl, hbteroayc:lmékjflpanyl g

system and ere R', RL" and Rllllare prefera e¥

i ndependent | 'y selfé‘&qf@@}’l’ ﬁ%‘?ﬁ“ﬁ%ﬁ Wbt leashinge syhitignpselected

unsubstituted al kf%m oxo, -OH, -NH,, -SH, -CN, -CF3, halogen, unsubstituted
alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl,

unsubstituted heterocycloalkyl, unsubstituted aryl, and
unsubstituted heteroaryl.

[0049] A "size-limited substituent" or "size-limited substituent group," as used herein
means a "substituent group" as defined above, wherein each substituted or unsubstituted
alkyl is a substituted or unsubstituted C-Cap alkyl, each substituted or unsubstituted
heteroalkyl is a substituted or unsubstituted 2 to 20 membered heteroalkyl, each substituted
or unsubstituted cycloalkyl is a substituted or unsubstituted C4-Cs cycloalkyl, and each
substituted or unsubstituted heterocycloalkyl is a substituted or unsubstituted 4 to 8

membered heterocycloalkyl.

[0050] A "lower substituent" or "lower substituent group," as used herein means means a
"substituent group” as defined above, wherein each substituted or unsubstituted alkyl is a

substituted or unsubstituted C;-Cg alkyl, each substituted or unsubstituted heteroalkyl is a

11



substituted or unsubstituted heteroal kyl, substituted

or unsubstituted cycloal kyl, substituted or
wap®shst7se ut ed het erocycl oal kyl, substituted oPCT/US2005/008049

unsubstituted aryl and substituted or unsubstituted

substitﬁsé grr lgﬁr%%sgwg\hg g ﬁl%%gféﬁqie?é‘roélpzl Ee[b‘ﬁ%ﬁﬁét?\ﬁe& BELMBStituted

roup

cycloaﬂé& g ﬁssdbﬁtlm%diecﬁﬁfﬂl@ﬂistlh}tecsek-&tcgdloa]kyh ard emhfsumltutéﬂ or
and R'" rouEs when_ nore than gne of t ese ups
unsub&‘tlﬁlt%ﬂé@f@mcyd[oeﬁs’ is apbstEnted 98 @%FW%WS % gcent
heterod ;qf the aryl or heteroaryl ring may optionally
?orm_ rl_l_ng (cj)f t he for(rjrul a -T- C(O) (CRR) q U,
rein an are i ndependent
[0051]or be %‘PW@P@%&% dhe prRgenmvenien Wﬁy éélé{\lasosﬁ“? ¢ bif E&ﬁ%e“é fivention
mcludé%I s'il@r{ Eﬁ?é Vlﬁ)t%napr oa%fphﬁahﬁe SHPfRlnt URNMER BdrREIoaidest

heteroaryl ring may optiopally be
ydroHremidasemlﬁmtashlmtmubsslﬂﬁonatemmtmtes, menlgatesnigdetatespcifratqs, fumarates,

tartratesdeg &m"‘r@aﬁé@'(&ta@%ﬁ o? a%s;gelp e@@&dﬂ%ﬁce(r\fﬁgnﬁxtures

succmé%g‘ B8 25280an EHs fyvithSindiflo i 9&dh Rfelith@id doid. OTHese €X18 may be
he single bonds of the new ring so fornmed

preparecbby wredhods knowvirte @hcas@ skillgilitha. ddspnelugeshgre base addition salts
such aéf I atpl ‘%/agslééﬁgr %\?88?1 qu Prl’lilg’l?y(%rg%lﬁg gfrﬁnoo Or ﬁltq s sal% 8r a

ona

s1m1laf ﬁzch' W@l@n %ﬁnbo@nd%uﬂﬁﬁd Ihuﬁmt 1rﬁifent1d$l806rmd1ﬁmdzlatlveQWm)
R”J where s and d_are indep %ndentl

funct1¢n¢h‘@q'e ragichd dﬂtp@ma@@ §ambe gbigingd by gontaghing t ﬂpelitral forgl of such

com Y Ry g B SR i Ty e e

solvent.! BXaripibs @ acceptbsidid additlonsaltsriselbdd thbse dedived ki i 1norgan1c
substituted or unsubstituted cycloal k substi t ut

acids lie hydsaelderie. e bReTSs BELE| CGRRA, moge%)éd(rp ol P osphonc
mono%’ﬁ?@ﬁghg%ﬁh%ﬁgg%%%dro h% tm' ! é’lﬂﬁl‘f‘ltcﬁﬁloﬂ&%?@geﬁﬂﬁﬁﬁ

her e| n e term
hydricdivebephasphiotousraclidsiang tltaeltlm; esivoltias ile salsmdarivied organiqaseds like

acetic, propionic, isobutyric, 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. 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.

[0052] 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
parent form of the compound differs from the various salt forms in certain physical

properties, such as solubility in polar solvents.

[0053] Certain compounds of the present invention can exist in unsolvated forms as well
as solvated forms, including hydrated forms. In general, the solvated forms are equivalent
to unsolvated forms and are encompassed within the scope of the present invention. Certain

compounds of the present invention may exist in multiple crystalline or amorphous forms.
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oxygen (O, nitrogen (N), sulfur (S), phosphorus (P)

and silicon (Si).[0034] The term "pharmaceutically
waewspsda e salts” is meant to include salts oOPCT/H82005/008049

active conpounds which are prepared with relatively

nont pxi ¢ .aci ds _or b ' |
in seng i o ¥ aff Pt s SR Blen® BE LS oO kBRI HE Pl
inventifH @Ad GRMPEHAILE tObe Withirpthe Seope dffivepiesan inventiai. n
relatively acidic functionalities, base addition salts
ca . o
R
(opticdbasterspot Heublabandsothei enaaticmers alabemates; diastoodoneans, tautomers,

e b S B P
stereo%gﬁﬁfag rarlggi&z-gg (Sg% ofBY BRI HILEabE amPlo Rids! d iAdivERal isomers

( ¢ t he pr esent | nV(_entl on contaln
are endohpssedewithinabe scdpernd theoprasant inventiers i Theerginousds efthe gresent

. can, be obtained b tacting.th tral f
eGSR D o 6L A LA S
and/or3&d18te. ?h‘éliféseﬁﬁﬁbelﬁ[orﬂ i8 neafithotiaklh€e tdipdund®in@bémic and

- Exanpl es of pharmaceutically acceptable acid addition
opticaimpure forrob.u@pticHbsastive (Riraadf(Bbnet (r gathilo-isemes mayoe
prepar% ﬁéﬁ% gi;l%r&fes‘%@g{%% hl(r) gk,rﬂ%g]ﬁgasggﬁfé éfcr%sol%icf Eﬁﬁg Sonventional techniques.

nonohydr ogenphosphori c, di.hydrogenphosphori c,
[005E U Th Feren MErBioBIeY b eSS At TS Ko QT or glore structural

isome%hx%%gll? gﬁ&lﬁq @qiﬁ]?bg}% g?(; Qfﬁiéhi alfgreaaﬁ¥ \’5@111\13@& ffoﬁ‘?orﬁﬁk&elﬁeric form

errve romrel \ nont oxi ¢ organic acids |
to ano@ife€t i C, propi onic, i sobutyric, maleic, malonic,
benzoi ¢, succinic, suberic, fumaric, lactic, mandelic,

[0056? NI e aﬁgﬁﬁﬁ h& §H% %lﬁﬁ«i;d:in tRe bR oyt SEHEiARbMpodhdslof €his invention
artaric, t hanesul fonic, and the like. A'so included
may eaiseinstattosneric farhs)allasothitusmedricaforas gf thetcempaundsthsing within the

i ke,. and. salts of organic acids |ike glucuronic or
SCOPGQQ&&&FWHI‘C acids and the like (see, for exanple,

Berge et al, "Pharmaceutical Salts", Journal of
[0057Phafntess evthérvase Supdsoustueg Hepicesl hereingye alggpmegtjo include all

stereochemical forms of the structure; i.e., the R and S configurations for each asymmetric
center. Therefore, single stereochemical isomers as well as enantiomeric and

diastereomeric mixtures of the present compounds are within the scope of the invention.

[0058] Unless otherwise stated, structures depicted herein are also meant to include
compounds which differ only in the presence of one or more isotopically enriched atoms.
For example, compounds having the present structures except for the replacement of a
hydrogen by a deuterium or tritium, or the replacement of a carbon by 1B¢- or.C-enriched

carbon are within the scope of this invention.

[0059] The compounds of the present invention may also contain unnatural proportions of
atomic isotopes at one or more of atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radioactive isotopes, such as for example tritium CH),

iodine-125 (**I) or carbon-14 (**C). All isotopic variations of the compounds of the present
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speci fic conpounds of the present invention contain
both basic and acidic functionalities that allow the

W@ 09posnTes to be converted into either base orP@DUS2005/008049
addition salts. [0035] Were two substituents are

. " opt i | ]y i qined t r (A .
imventigfE Wb ARGt ich A bR RS rh et BT omg bl fopfent
invent®hom or atonms to which the two substituents are joined
to forma substituted or unsubstituted aryl, a
[00607° URSIddis saft fOhTs! *ﬁfé Oﬁ&i&ﬁ?ﬂnf@ﬁﬁ&{ @%R/Yde_s cBmpoiRisl WHicBEre in a
or unsubstituted cycloal kyl, or a substituted or
prodrugrfstins Piddntgachf et esropyurids dedoyibed hargin f10UB6E cPmpotedsithat

readﬂ}; g%é}éé lefrgcr: fglelqr.;i@:s glgg?rzlﬁg)élﬁiq g?cg?ﬁ ggﬁggé%}hﬁé\pﬁ% a%rcompounds
of the Bge%éi{t HveaNah 0 aHaRidns ,3?&11‘(11&%%%1)7 be ddieit€d 19 the compounds of the

ucocorticoid recep _ refers to a famly of
present iventder byitlemicalcebiahemadas metladdsrin el ex wivagnylhenment. For

rtisol receptor., which ifically bind t . .
cxampl oGt Ay vy Lo bR afe Sy aBoynta Bt Bk eatpugniion when
placedii@ &aﬁgd{eﬂnapf[)a@lﬁﬁesbmimm a Qhit{Be enA6RdichamicaCRagad.

nmut ated GR [0038] The term "gl ucocorticoid receptor

n ni st whef BL S nlOVA Si 1 :
oosi BRORERY B 5 A m R AR 6Pl BB s o
"substitiiént B heredf, ntexgl i s Dorid. Fuir dxtplpivhere(@@@mmaadisst
such as Cortisol,or Cortisolanalo syn '

, h )
substifwiadywish ;'any’ ¢lleyl araryh the sermpeynd lgloegg%%lryt %Ugéﬁetiltleﬁé?glr@pﬁté?ast one

st refe it iQm:
o RGPS5 el R ASTRRELL ARG,
anothérféﬁarhglediﬁfhgrde@f comnigintas aubsamoed with "Bysubsipeentfgrayp, thee
intend the drug to preferentjally bind to.the .
compuaeiePUSHENCLIIKE HbI<aH RIP SHPSHERSI ERPe Whglifehe%%mem group

isoptighﬂ ARk I%ticoid receptor (MR) or progesterone
receptor R) .

[0062] Description of compounds of the present invention are limited by principles of
chemical bonding known to those skilled in the art. Accordingly, where a group may be
substituted by one or more of a number of substituents, such substitutions are selected so as
to comply with principles of chemical bonding and to give compounds which are not
inherently unstable and/or would be known to one of ordinary skill in the art as likely to be

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

[0063] The terms "treating' or "treatment" in reference to a particular disease includes

prevention of the disease.

Description of the Embodiments
I GLUCOCORTICOID RECEPTOR MODULATORS

[0064] It has now been discovered that fused ring 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.
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[0039] "Fused ring azadecalin,” as used herein, neans
a glucocorticoid receptor nodul ator as described by
waeysos776he Formul ae (1)-(XI) below. A fused rPemUS2005/008049
azadecal in conmpound may al so be referred to heLeln as
0 st A in B LMY i beorh el BoeB fyHufans,
glucop@@gmdgn@epmrs amprdsentan itwo fofmsam ligand+binding GROLPBY 0O777 amino

b bj ect
acidst S h EpPets i prib g e Ry S Bltosn amamaracsts. deamvo
types DY R R4 12gh a{fﬁhitj?‘ Sor i MY lig Q@E hlaogy c&{s %lgft d o«%hon

nore tolerable to the patient; ow ng I n
througie thersemg tiapsductiondeathways, maki ng t he f| nal p0| nt of
degeneration less debilitating; inproving a patient's

[0066( hy(SR@@dduwtorﬁafH@ﬂncw ¢fRatiods aé—é?l@s fok %ﬁiﬁ@lﬁg%xportant cellular

anmel i orati on of agrrptorrs can be based on obj

and PRYHplegicahangions piches sarbiolytitas, pooteinenddipid nmtabbha}l electrolyte
t and/ or a
and wAlBY e R O R R By, XA el gervots

systemnmmumeesysuemp sleleslenstly Systdni 88d ofePdichf Bhd Ssielsh St GR
ecre t he, j nci.dence of disturbances in

m"d“g%‘?ﬁ Li’i%‘?ég%%arw@ﬁg’ﬁﬂ?%ﬂf dipgen stptearsuch @sl pbssityadiabdteny

cardld?z%&ﬂaqz@ﬁs‘égge féﬁje%ﬁsﬁlp g&ﬂﬁ?&?é g&ahgﬂpeyqont é\L}?&{;ﬁ gf)%gzct)mg human

a substitute unsu

1mmuned@'1cmnysz vived (FHIIV )or adqah&idaﬁtnydﬂodéfiabm}ssyﬂﬁforﬁé"@ﬂDS) nt
at t ing toward.the azadecalin core.

neuro narfﬁ g?E A%gl? gﬁ% disgae apd, Sakinsong dissped)cipgsitionhe
enhmlﬁélff&ﬁuﬂﬁlsh‘ﬂ{ S%G}Un% (Bl S dﬁﬁlﬁ:&g 5§t&gr)gﬁ‘)s14 Qrgzi@oln ammatory

"subst i t uent group, © as used herein

diseasep (gt @deofartbnils, m@uhmltdldvaﬁhgltmsﬁﬁnaemd 0iid}), &d&l)snal(ﬂxhctlon-
oxo0,. hal ogen,

rlated, M X5 BTy RS o BAR SIS g eviommmne
discases) 2UbSids] Whadd KAGh@ @bk ulsiWIBRSIdr ! MbRfdrug resistance, addiction,

psychosis, anorexia, cachexia, post-traumnatic stress syndrome, post-surgical bone fracture,

medical catabolism, and muscle frailty.

[0067] In a first aspect, the present invention provides a compound having the formula:

)

[0068] In Formula (I), L' and L? are independently selected from a bond, -O-, -S-, S(0)-,
-5(03)-, -C(0)-, -C(0)0-, -C(O)NH-~, substituted or unsubstituted alkylene, and substituted

or unsubstituted heteroalkylene.

[0069] The dashed line b is optionally a bond.
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het erocycl oal kyl , unsubstituted aryl, unsubstituted

heteroaryl, and [0044] (B) al kyl, heteroal kyl,
weyabosi7ky| , heterocycl oal kyl, aryl, and het erper/yb2005/008049

substituted with at | east one substituent sel ected

[0070]]c E%pgg %?’ %s %@d% sub%ted%sulﬁﬁmte(g\ifcloa(ﬁgﬁ substituted or

unsubstituted dl ky

unsubstitgied Béteiod el dalkglt exb@aﬂukeﬂlqr umsabdigtod at}é,dand)substauwgllo;r
unsubstituted heterocycl oal kyl, unsubstituted aryl,
unsubsiiaiad Betetogtdd het eroaryl, and [0046] (ii) al kyl,

het er oal kyl, cycl oal kyl, heterocycloal kyl, aryl, and

[0071 heRéissteyted fambhydrbpdne substittited or lesawbstivted alladssubstifated or
sel ected from &0047

msubSied ool seb e o Flee Bt el Ersb S
unsub&ﬂﬁtlég ﬁéﬂefdé%&%alﬁ?l% @Lﬂﬁﬁjaﬂféﬂl or M&ﬁﬁ&ﬁhﬂeﬂ%ﬁds&}!ﬁﬂuﬁe’ﬂ diry|

unsubstitu

erocycl oa st t ut ar
unsubstitsted dttetaar @o-OR erlﬁ&r ﬂ " —@86{)){\163%8'}6 qg| Rﬁ4 is selected

from I%Zl%geggﬁlnggt th’@‘é%lgg l{lﬁ?\.\l}?f.titateﬁ ﬁ%y {e;l aug?d Jgrﬁdéls S@%ﬁ’f te%l géeteroalkyl
subst1§§éc?(5i‘t1ﬁ§!u‘tfsﬁﬁftrécpé$féloaﬂ@i subdtitdted-oBldnsutistitutedkderobypdlogkyl,

unsubstituted unsubsti t ut ed, het er?l al kyl 1c 1D
substlmmnrsnmmhﬁléde%@f&flém rapstituied obwasubsfitaigd hetercaryl. R™ and R

are se[}aﬁéea %1%/ flﬁ)ﬁ@!&l dr él#{%}go:égﬁ&éci %ﬁgf%ﬁﬂtuste(?e substltated heteroalkyl,

substlﬁgggéﬂhdg?gfkﬁduté& cyctdatien] | substimekdsathstitistiaried heteopycloakyl,
substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl. Alternatively,
R'C and R'® may be joined together with the nitrogen atom to which they are attached to
form a substituted or unsubstituted ring optionally containing a second heteroatom selected
from O, N or S. In some embodiments, the substituted or unsubstituted ring is a 4 to 8
membered ring and the second heteratom is a nitrogen. In other embodiments, where R' is
a substituted or unsubstituted alkyl, the alkyl moiety is a substituted or unsubstituted Ci-Cao

alkyl (e.g. a Cs-Cyo alkyl).

[0072] 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(OZ)RZA, -S(OZ)NRZBRZC, =NOR?., R**, R?, R, or R*" are independently selected
from hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocyclo alkyl,

substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl.

[0073] L' and 1.2 may also be independently selected from a bond, substituted or
unsubstituted (C;-Cg)alkylene, and substituted or unsubstituted 2 to 5 membered
heteroalkylene. In a related embodiment, L! and 1? are independently selected from a bond
and -C(0O)-. In another related embodiment, L! and L? are independently selected from a

bond and unsubstituted (C;-Cs) alkylene.
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means a "substituent group"” as defined above, wherein
each substituted or unsubstituted alkyl is a

waaipsos17ee ed or unsubstituted Cl-C2 al kyl, eackhCT/US2005/008049
substituted or unsubstituted heteroal kyl is a

[0074]> u?f’stoh{ d%eﬂ% @ﬁ% WYk Sected Ro?rpsd'@ﬁﬁ@é@& unsubstituted 5 to

er oa i eac Ituted or unsubstituted
6 membytekl@ﬁtekqdycloa]kgl $nﬂ) smbstlmt@ijoromsmhﬁ;lmt@ﬂ iheteraatylCA may also be

cycl oal k d
selctqutash 9By L iuioRy e briplge et oapo e ig ffGkone
hetero&tegls RIS GE N, €f ﬁ{dOS: LabQRaktky s 1o 6 ARSHberd heterdicloalkyl having

tituent” of "lower substituent roup,” as used
1 to 3 hrstiuentyead st lesst e Hng Setowaton @qlnctgg Sigppr Na@ ey nl@aubstltuted

ove, whe h bst.it
aryl b e RBOROR SITSUOdTt ot S Sy By Bevine 1
to 3 subuS btk HhE st 184st URSHRShétbohoth RRcasDabIYN, Oaind S.
asubstituted or unsubstituted 2 to 8 nenbered

[0075{;';%\[(3\%%& %{fl }}ege%gcygc anﬂ{ﬁg E Sr% ugc%ﬁﬁlgu o 1?{1%%1"63@9 1nclud1ng

substitay&l &Qﬂnbﬂﬁstmﬂdﬂb}@ﬁmhu@ﬂ{bﬁbﬂhué@dr unsuhs’aimlrmi p}tmﬂy\ld substltuted or
eterocycloalkﬁﬁﬁls a substltuéed Stit

nsubgiputpd BB b CePG By BNty TRl B i) ot RS bstinted

furany‘ffsubpt ﬁﬁ%?ﬁﬂ%u biiRYRat :xgi(}) ga%lljogtﬁﬂug%? &Sulﬁﬁiﬂtﬁutea- h&xazolyl,

esen rnvention I nc l'es of
substlﬁmem éramblistiaadd thienylysubstioitedier dmyu{bsmhtedrthlaa@yl substituted or

hydr ob
unsubppiedRE oG gh st o s i e SauskRitd 8 °F eg
unsubgtltﬁ el afyﬁfrhﬁlﬁgle Substitked @ ins@isBfutd pRasingl, @8d shisstiestd or

I'ng ratém c m xtures, succinates, benzoates and
unsubsmﬂutetd pmtrhdm}rhan«b sastititedsoramsebstigitad airesidapi.dIn st e

alts r red ods_known to those
emboé anseg‘a %ﬁsﬁh’s 1tu%%f%ur}sngqtﬁl§8£p§g%ogfgse addi ti on sal ts
such as sodi um potassium calcium annDnlun1 org
[00765ni Wheredk isrsabstidatedithe substitugnt maysheriselgeted fom Wﬁ@%ﬁn substituted

or un%lggqptggeg%ﬁ(y?, su{)sh[%ut%crl eo% lenqstubétﬂxtgﬁ hét%?o%ﬁﬁﬂt, é\iﬂ%tlﬁﬁéc?&ﬂ ﬂﬁ%hﬂstltuted

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,

substituted or unsubstituted heteroaryl, NR*R?B, and -OR>C. The ring A substituent may
also be selected from hydrogen, substituted or unsubstituted (C;-Cio) alkyl, substituted or
unsubstituted 2-10 membered heteroalkyl, substituted or unsubstituted (C3-C) cycloalkyl,
substituted or unsubstituted 3-7 membered heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl, NR**R%8, and -OR’“. Thering A
substituent may also be selected from hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted aryl, NR*R®B, and -
OR>C. R?* and R®® are independently selected from hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted heterocycloalkyl,
and substituted or unsubstituted heteroaryl. R** and R® are optionally joined to form a
substituted or unsubstituted ring with the nitrogen to which they are attached, wherein the
ring optionally comprises an additional ring heteroatom. R3C is a selected from substituted

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

17



functionalities, acid addition salts can be obtained

by contacting the neutral form of such conpounds wth
w@2®@ah87769 ent anmount of the desired acid, eithRCT/HEAD5/008049

or in a suitable inert solvent. Exanples of acceptable

loARYd ssddlivkd ! Seyclangy1daiMated §5QMsubstituted aryl

Cycoi n%lfalgﬁi c ﬁé@%ﬁsﬁgk%rocﬁcoriﬁ? ﬁ{/grglgeroén c,sulSl ed ary’,

and syfistifuitest orgmswstituted eterodrylir ogencar boni ¢, phosphori c,
nonohydr ogenphosphori c, di hydrogenphosphori c,

[00775 UIR RE, alREMMEY QoM dl ftdth Gubdidtsicl Of iuﬁsub@ﬁtuted (Cr:Cuo) alkyl,
phosphorous_acids and the like, as well as the sal ts
substlgéed Qatnsubsiiauipd2-4 0 infanbieir¢deheterealky], spbsiipited ioc unsubstituted (Cs-

' AS | ei ¢ | oni. G, benzoi succini.c, :
) e R bR £l T 0 S R EPEE kHE R, substitated o
unsubbigtzedregliddnbeituRed be LivdubstithRaheter6ardl i ¢, tartaric,

met hanesul fonic, and the like. Also included are salts

f ; ' . ' . like, . and
oo g aui £8 EROR S PTLe fyai ve oe
substituentlis selacted fiem lijkieogeSesubatitnted pe ainkulsstiee o AT Susdtinktbe or

ansubf i strApAY b BT HIEL A PEAIS Eb ODMASR ol OR™. The
second® QMEBFIeRbisisBEQe® kbRal dpn%%ﬁ Qs dh &qg{sgﬁscl?ﬂut%&‘lah&l, substituted
[ 0052] The neutr al fgr of tI%e conpounds ar e

or unspbsitetedotyy, andgebrtiteteddr imsubsititad hetegodrile salt with a
base or acid and isolating the parent conpound in the

[0079F OR/ @yl ¥ il ect¥B IHRA squﬁuéaaclﬁ%%uﬁs%ﬁfb@tcLb;?ogi%g{m%‘d{%&imted or

differs fromthe various salt fornms in cer
unsubgfiied 2al 0 wempered hetsroalyyd substiteted wbinhstbstitmedl;at,) cycloalkyl,

: - Cert.ain ound f th resent .
substfift TSyl e SR SRR} oot Mubstinted
aryl, apdlswiastieded o ulubstingbd BBy ArAfe ERLHBiments, 8814 &lbstituted

the. solvated forms are equivalent to unsolvafed forms

or unsghiteied (entonpliked within the scope of the present
i nvention. Certain conpounds of the present invention

[0080}raYn sochs embedinmeshis) Rl lesehy fob@blat ne or anor phous
forms.In general, all physical forns are equival ent

for the uses contenpl ated /U¥BF pr esent
\ /
am

[0081] In Formula (III), q is an integer selected from 1 to 5. In some embodiments, qis

an integer selected from 1 to 3. The integer q may also be 1.

[0082] The symbol R'® in Formula (IIT) may be selected from hydrogen, halogen,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, -NRlBlRle, -OR!®?
-C(O)NR'B'R™®3, and -S(02)R'™°, In another embodiment, R'® is selected from hydrogen,
substituted alkyl, substituted or unsubstituted heteroalkyl, substituted cycloalkyl, substituted
or unsubstituted heterocycloalkyl, substituted aryl, and substituted or unsubstituted
heteroaryl. In some embodiments, R'® is selected from substituted or unsubstituted (Ci-Cyp)

alkyl, substituted or unsubstituted 2-10 membered heteroalkyl, substituted or unsubstituted
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invention and are intended to be within the scope of

the present invention. [0054] Certain conmpounds of the
WQe@sesinred nventi on possess asymetric carbon aP@NES2005/008049

(optical centers) o r double bonds; the enantiomers,

(C-CRERNBIIBA, sublbtafe8 o QAR St feﬁlﬁt’f’ ftberdd %@ I)E oalk subst1tuted
Forns that nay

i’soners,” stereol sonetric I ne
or ungubstigitesargbam] wbstitstedroe unhémnsltadmeteaoa&yl( R) or (S)- or ,
as (D)- or (L)- for am no acids, and individua

[0083]S OREY sn@RE” qRGAIHREGSHIWelcbich ffoﬁi?hﬁcﬁ‘age% ghb&l’c&ted or

present invention. The Conpounds of” the present
unsubsméﬁi syl mbsiih@tedmwmd)@tltumdd@tmlkﬁ substitrtedvor um;uha;tttuted

v Sy R Bl R e Bt oy
substrtaeem tnsabslitapd hstaidayylpm@‘ﬁwr A¥Rd -SCOLHREA! |py1Baghh w810 4y
(L)-isoners may be prepare

mdepe%qaq@gwﬂwtﬁ% frgyﬁmdm@nosubemtmedmr nasbetitited akyk ewhstinged or
unsuﬂéﬁhﬂ&l ﬁ:e%}&ﬁﬂgl' %@*1%&6%12@%%%%&@{&#) (@I%f&&ﬂgﬂ esu%)isﬂtm%l Uy

unsuhmtwechhataroctwhﬂlkyl subsitatedlor ohsubxtitaled iapylemd hitRfilwea @nd
ch are readijy conygrted fromone isoneric formto
unsubéﬁwwebe eIpRYy 13 | tmdmR arp Qptigpplir isinedite fame askbstitetad on

unsuﬁsﬂﬁltélf find DAk t}fé%& eﬁ tG W&Hﬂ?}? afdlagt h&{eﬁ Hpeatd f%?rgnﬁéy R'B!

§X| in tautorrerl forns such™taut oner
ROt Qﬂﬁlenaityrmdudwnwldn@nai ity retérbatosc 8" ahd RV may also be

B T R e
substiBited 60GREREERL] hQE5e aéalkﬂeaxﬁf SuBStitHleR or hnSubsu‘tJ{@d ﬁ%t@l%qul

S configurations for”each asynnetrlc ce

on 8B B S TR SRR Sl Bt
unsutRfiRs@ HetdSATRAUABSti@AFR oMubfibRtifuhel ®€Bﬁﬁiyp fsubbtuted or
unsubls‘gt\?/u?endt Ille?er;ocycloalkyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl. In some embodiments, R'®* is selected from hydrogen, substituted
or unsubstituted heteroalkyl having a nitrogen; substituted or unsubstituted heterocycloalkyl
having a ring nitrogen; substituted or unsubstituted heteroaryl having a ring nitrogen; and
alkyl substituted with a substituted or unsubstituted heteroalkyl having a nitrogen,
substituted or unsubstituted heterocycloalkyl having a ring nitrogen, and substituted or

unsubstituted heteroaryl having a ring nitrogen.

[0085] 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, substituted or
unsubstituted heteroaryl, and -NR'®'R'28, R!B7 and R'B8 gre 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 with the nitrogen to which they are attached to form a substituted or

unsubstituted ring.
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[0058] Unless otherwi se stated, structures depicted

herein are al so neant to include conpounds which
waledobes77enly in the presence of one or nore  PCT/US2005/008049

isotopically enriched atons. For exanple, conpounds

[OOSﬁavhfbgreld‘Dal @hlesRRbnts RFUG sbleesd %Moﬁmlwﬁ@ and substltuted or
repl acenent of a hydrogen by %%eute amor triti

unsulzﬁtltltt?fbh¢t@rﬁﬁla{é BHERg 2 gngaitregeho > ave uiﬂéplsrﬁnntly lseldcted

from 0 S IPRERR RIS bRy gt Retetoatio,
substiuted at nnsmlhstﬁttnﬂ:d ab/clpﬁlkpp Eibstififeddr AbBRifitdBIREQBER] éﬁlkyl

h titut h unds.
substfEd S RSt ST IRt pr B beiivion AbleraastTodianome
iB $ tritiu
o880 R0 B BRI T ok s ARt

unsubsgmtélbln&temdkyki’(avm nitroghie salesmpaethelumelibstiffed heterocycloalkyl
present. nvent| et her, radi oacti ve or not, are

havin RN LB syt romstlsantes bisresry} bsant & Fing eHeogsm; and
alkyl k&6Qited ’Wltﬁgq{lﬁéﬁ@lﬁe& 8r ﬁl%llﬁ)sgftﬁtre%ete{?gﬁzypﬁﬁﬁga nitro 08Ty

i nvention provi des conpounds

substitefedror Wrsybistivgted bétetdvgcloalitpbhavits ddscnitrbgeh, bed @bﬁtﬂﬁt@d or
w836 ROURRUPES A Ple SRl IS ARINET oL APPD0EE o fom

behapQUndss Bétithid@ rigREE Hhe MRtMSRA kORhich o8@dchya.
o gﬁrggs géﬁjbe co%verteg taﬁ?he cdﬁpg%hgg %%k E The ring

form&isirlbys% nt 2ihienopéenably con@risaladditionsl detveritoral et hods
in an ex vivo environment. For exanple, prodrugs can
[008The Inlanwthyr anbodmeegRES, RIFE, RGFIFOBA AP OR %6 y@!BP 8@ g 189 5 q
B0l Nvention when placed in, a transder m patch reservoir

RV g lﬁg@egﬁwlwlel@c@ﬁfga%%r isRleeied Somyebefisnied of C0SdstiTited (Cr-
Cio) atﬂ%}’l rEﬁlbs’c?tuted o‘f‘ Ssu.bgt'ituteﬂ(i1 0 me}éﬁlgl%? lﬁ?%gor?kkyé’ E%{t&% e°§| °

roup of ruents or
unsuhs’euutﬁda(CﬂCb)asyclmﬂeyl mstmearm hasubativeted 337 aRmpesad i s

| W al kyl or aryl, the conpound is
hetergs Rtk FOPscsed o b ih . ape it or tmasbetituted
heteroaryl. In some embodiments, the rings fromed by R'®* and R'®°, R'®” and R'B 5 and
R'™®!and R'® are independently selected from , substituted or unsubstituted 3-7 membered

heterocycloalkyl and substituted or unsubstituted heteroaryl.

[0088] R'®! R'B2 RIB3 RIB4gpq RIBS may also be independently selected from hydrogen
and a substituted or unsubstituted ring, wherein the ring optionally contains a nitrogen atom

and at least one additional ring heteroatom.

[0089] R! may also have the formula:

‘@Rm av).

[0090] In Formula (IV), R'® is selected from hydrogen, -NR'®'R'®% _OR'B3, substituted
or unsubstituted (C;-Cio) alkyl, substituted or unsubstituted 2-10 membered heteroalkyl,
substituted or unsubstituted (Cs-C7)cycloalkyl, substituted or unsubstituted 3-7 membered
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted

heteroaryl.
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al kyl and/or at |east one aryl, wherein each al kyl

and/or aryl is optionally different. In another
wez@spsEe9 where a conpound is substituted wi t hPCEUS2005/008049

subsitutent group, the conpound is substituted with at

[0091]eaki anonenplhs tbueintent FOH RS scVdRdSidin ﬁgﬁ g&il Q§l:5stti%lft§§ for
group is optionally different. [0062] sCription o
unsubsigEed eré 1 otkylh anbstitdedar unpubstitiesi? tor ) hembered hbtyroalléyl,
i ACi ~cal ndi n wn.to ose skil.le
bl Bl U PO L0 3 S 5.
memBerbd heterocpelodiyylo nbstituteduramsibsarufed e s, agd substituted or

tit t h suhstitutions are selected so as to
“nsu%g‘ﬁfﬁ@h‘?llj?ﬁef?’ﬁ%ﬂ)r ﬁnﬁgﬁl}ﬂ %@ 25 Indepspilenly sslested ftpnahpdrogergi ve
' r [ V. I ndl or
s o DA b, Gl sEEAA oIS 28 7 Forgered
heterpalky) substituted armaseistitited o€, mebberet coclvslichl, outktituSedc Br

BN LT T LT T
substit@b@ beAERbitRuRdMRfctd il RN1C Qﬁc?.fﬁa?ﬁ%;iz B¢ njgg% ngg{tgééﬁ{}‘tﬂ v

of the disease. Description o
nitrogen IROCERYhThItERECERTOR] MObUh ABGRSIH1180 64 indubstitatd hesteroaryl of

di t f dri ad | in_conmpounds
10 AFENALIRAELSA ARG AUSELHlnR AEATRERL D compol
"QRY). dul typi cal | agoni st s,
0053 ke GmmNST ariint s O COR TR 0R ', an

] i frcell 1 functiops
ORI RS} o ethilCebddite 1,68 bRl e S bTuwed c:-
Co)aliGderiel. dnla farther rbluteldientbiotigndn® I1dns Mﬁﬁs%ﬁﬁithﬂéﬁ@@l-(le)au{g'lene.

gl ucocorticoid receptor. In humans, glucocorticoi

e ; nt | [RBHARIA sRisRd: n 1.
00\ B LT o LOTORR
selected &omdd bérer o substitniey of mesubstithited (€ 1-€g)RIkgENBO RS telfed The
emboﬁ%Arr?ent, L is selected from a bond or unsubstituted (C1-Ce)alkylene

[0094] In still other embodiments, R' has the formul of formula (TII) above, and L! is
-C(O)-.

[0095] In an exemplary embodiment, R? is selected from substituted or unsubstituted (Cs-
Cho) alkyl, substituted or unsubstituted 2-10 membered heteroalkyl, substituted or
unsubstituted (C3-Cy) cycloalkyl, substituted or unsubstituted 3-7 membered
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted

heteroaryl.

[0096] In another exemplary embodiment, R*, R?%, R*, and R?" are independently
selected from substituted or unsubstituted (C;-Cyo) alkyl, substituted or unsubstituted 2-10
membered heteroalkyl, substituted or unsubstituted (C3-C) cycloalkyl, substituted or
unsubstituted 3-7 membered heterocycloalkyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl.

[0097] R?may also have the formula:
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types of GR have high affinity for their specific
i gands, and are considered to function through the

W@ 2008/08176nsduct i on pat hways. [0066] GR nodul at BCBHUS2085/008049
typically efficacious agents for influencing inportant

cel lul ar and physiologlcal nctions such as
car bohydr at e, proteln d nmet abol i sm
el ectrolyte and watg t and functions of the

car di ovascul ar systen1 dney, central nervous system (V)
I mmune systen1 skel et al nuscle system and ot her organ
[0098] arid Foimswla €V T énwlec@r frmm hblager, submaijtusddse: wistlsstituted alkyl,

substlugcheéﬁgéls%@é?cgfigdl a gl}bsshﬁ%%g%r sgc 5‘%?1{%: iﬂ@){kyl substituted
or unsupMite@ ggte%c VERRISE §h‘t§éﬁtut&f‘6‘ﬂ lﬁfsﬂbsu&.lﬁidca?ﬂa anch sWBRftuted or

I mmunodeficirency virus (H V) acqui red
unsubstitatedricthedargl. dn@yelsied smbodingont, [ﬁf is selecteddipem bydiogen

substitg G A AL ek R AP S aH R 70 Segred
heteroaﬁly@ QABRituied b@mm&md (@{1 -8b) dytloalkié1l SUB¥BLREY oinfaBsBSted 3-7
(e.g., osteoarthritis, eumatoid arthritis, asthma

membem@ddrowclqaélyyl sabistinial of urgubstinice Pavband ishrsiteied owi r al
unsubsté%li gﬁﬁﬁﬁ%egyid rfg“ glglf tefil aa]t S %bodlrﬂgﬁfnﬂmq#ll %fangﬂed or unbranched

ergles wound
(C1-Ci1y argu | Bhe/@mitl a1 flintepdtsklecd Wi@nt @ Stot. ance, add| ction,
psychosi s, anorexia, cachexia, post-traumatic stress

[0099] iy oqrgﬁﬂl #ARL %ﬁ Wﬂ@ llr“n% ?1Q%WEG%B&F El%t tlF@;gegﬁ%i‘orr St t1s limited by

I'sm an
the nunatsp eﬁhng hfeﬁluéfﬁaeﬂig 1 le)ﬁBXeimpie phoss/ sl ’aismriptmgelcﬁom Oto5

e e S 98 T FO RS L8 e
from 0 §( Phhere 56 %melgb%@; 'bstlfugdce)r?nsubéﬁtgeu"ﬁ g, Siiﬁbsstyh{b‘éi e an

unsubstitute ene substitute
integer lfnmubskd B tadnieed] iset4ememb¢¢ydi eulsstituted or unsubstituted ring. The symbol t

is an integer from 0 to 2 where J is a 3 membered substituted or unsubstituted ring.

[0100] Insome embodiments, the symbol tis 1.

[0101] 7 is selected from substituted or unsubstituted rirag selected from substituted or
unsubstituted (Cs-C7) cycloalkyl, substituted or unsubstittuted 3-7 membered
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl. In some embodiments, J is a substituted or unsubstituted ring selected from
substituted or unsubstituted 3-7 membered heterocycloalk-yl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl.

[0102] X is selected from a bond, -S(02)-, and -S(O,)NIR*-. R* s selected from
hydrogen, substituted or unsubstituted alkyl, substituted ox unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsuibstituted heterocycloalkyl,
substituted or unsubstituted aryl, and substituted or unsub stituted heteroaryl. In some
embodiments, R? is selected from substituted or unsubstituted (C1-Cip) alkyl, substituted or
unsubstituted 2-10 membered heteroalkyl, substituted or tansubstituted (Cs-C7) cycloalkyl,
substituted or unsubstituted 3-7 membered heterocycloalkyl, substituted or unsubstituted
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[0069] The dashed line b is optionally a bond.[0070]
The ring Ais selected fromsubstituted or .
wap®shst7se ut ed cycl oal kyl, substituted or unsubSL/US200%e)8049
het er ocycl oal kyl, substituted or unsubstituted aryl,
aryl, anddubststed bﬂﬁﬁ@bﬁfmﬂéﬂﬁ@ﬂéﬁiﬂiluqﬁQndiﬁér%&rﬂf&iﬁhent (907 Wk1efba

I s, selected from hydrogen, substituted or
from Tyyclrogp; F‘%hﬁtl@é?da}rwsubsgm alkyls andl substitptedies tinsubstitted
heterddfilygr 0al kyl , substituted or unsubstituted cycl oal kyl,
ﬁ%’gtltuted or unsubstituted heterocygloalkyla
ted aryl, substituted or
10103] 1 J5 BuetheA RGOS EPBRSReN Sorempo RS CREDYeseriGpapKiRn has th
iLR1D, O OR1IA . R1A is selected from hydrogen,
fonm1substitutcfad)or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, substituted or .
unsubstituted cycl oal kyl , i;pﬁ?ituted or unsubstituted
het er ocycl oal kyl, substitutegd or unsubstituted aryl,
and substituted or unsubst!tuted heteroar%I R1C 3nd
R1D are sel ect fro ub.ti ted orjaunsubstitute
al kyl , substl ; [ Ped/hébqgoalky!
substituted oal kyl , substituted
or unsubstit e , Substituted or
unsubsti t ut ed y J #ed or unsubstituted
heteroaryl. Al ernatl €ly, and RlDmay be j oi ned ey
together with the nitrogen atomto which they are
[0104b fEpsana (1 Sresiabifog ips s msaunstuber el o il

sauraf¥] bR PR e BaE B Ao BRIl et ¥ it bonds

withinuftspUiDs Thé B4sBed Tihé'B id SptRndily #béndrenbered ring and the
second heteratomis a nltrogen I n ot her enbodi nents,

d t th e
(010512 s <Sidoa AR - B PGt S R rseried Sosthinoess
substﬂzutdd;dr u@mlghtuﬁed@kﬂ?s@bﬂﬁ)ﬁe}l or [uﬁﬁﬂ;gﬂltufé'ﬁ he‘ﬁer&ﬁkﬁciu%gtltﬁl’fe‘&mr

bs unsubstituted al kyl, substituted or
unsub%ﬁgtﬁé &Y% 9§E)é1dsubst1tuted or unsubstituted 1¥eterocycloalky1 substituted or

unsubstituted heteroaryl, and substituted or unsubstituted aryl. R may also be selected
from hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroaryl,
and substituted or unsubstituted aryl. Aternatively, R® may be selected from hydrogen and
substituted or unsubstituted aryl. In another embodiment, R® is an substituted or
unsubstituted C;-Cy alkyl, or substituted or unsubstituted aryl. In some embodiments, R’ is
an unsubstituted C;-Cy alkyl, unsubstituted aryl, or fluoro-substituted aryl.

[0106] Z’ is selected from -CR*R®., =CR®A., -C(O)-, -NR-, =N-, -O-, -S-, -CR*AR%.
NR®-, =CR*-NR-, -CR*=N-, -CR*R%®-N=, and =CR**-N=. R is selected from
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted heteroaryl, and substituted or unsubstituted aryl. R may also
be selected from hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted aryl.
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het er oal kyl , substituted or unsubstituted cycl oal kyl,

substituted or unsubstituted heterocycl oal kyl
wG@apsos17ed ed or unsubstituted aryl, substitut ePCDUS2005/008049

unsubstituted heteroaryl, -S(Q2)R2A, -S(CE)NRZBR2C

[0107)= N@’%Qd R Aye iR14ind&ify sefékgﬁ%%n%g%b%%e abs % Por

sel ected from hydrogen, stitut I'tuted
unsubsfuksg ak}dmmmmden‘ upsubstigudssiaterosliel, hibseitortloy insubstituted

t ut ed | .oal k ubstit ut ed
eytoafl Sk orlinaliFAES begorerby Suabuied ar elars@ﬁtltuted
heterodiyls siidstitutedt @ dnaibétitutensyB URREH RMZet oIS U g@

heteroaryl. [0073] L1 and L2 may al so be in pen ent

0pt10na§mJ@@@<étpgpﬂ1@mOafon@ rAcdubsiitiied ot undstinted mng sthdreihahi nng
opiondf? GO 800 SHPRLEHLEY, R MRS K e ndgnsensy
selected fidmli/desgen] subepribsdesitunyulighesd ARy1f B futb® B{d uﬁ‘é?l@ stituted
| n anot her related ephodiment, } and are
heteroqrﬁfj@%éﬁ%@ﬁtqrynwsm@mk oNRa Boncendn@RALubst i t ut ed
(Cl1-C6) al kylene.[0074] In sone enbodi nents, the ring

[0108] A R’ sl R¥Y et ihdgrendermitdelodteddradh hito g ] qubdfi@ebdort O 6
and substituted or

| oal k
unsubs{RERRI, wbiE cempabytitod heigpoalk g subs ied oruhigd
|
cycloalt I S @ sl il R BEE R IR L BRNEN R b Hhsmpptitged anyl,
and substigiteg; orsmigistituiedlibt&rotnyl. 6RIfE mhé REY aeoprionylty ahdatb form a

s b S S o ek P el e o
formed iR hand Y2 @%tl&l?&ﬂ%tco%ﬁlsQﬁtaﬁﬁﬁ%hﬁmn%ql&%fog oM N, O

and S; and substitdted aryl having 1 Stituents

0109 08 8 AP B L RSB ST Ny o

unsubstita et betetsalldylf Subgtitdfed Wd SnsibRE U @910§Hk|91t SivdtiRfePbr
unsybstituted pyrrolidinyl, substitutéd or
unsubsfﬂtflwg 3@%@(9%10@& ﬁ;subwpd oswssbstitutedarybr andsulissititediord

substituted or unsubstituted i mdazolyl,
unsubSﬂ% eg?x?{te)‘uéaéy unsubstituted

[0110] Z’ is selected from -CR7AR-, =CR"A-, -C(0)-, -NR”*—, =N-, -O-, and -S-. R™Cis
selected from hydrogen, substituted or unsubstituted alkyl, substdituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted heteroaryl, and substituted or unsubstituted
aryl. R”® may also be selected from hydrogen, substituted or unsubstituted alkyl,

substituted or unsubstituted heteroaryl, and substituted or unsubsstituted aryl.

[0111] R and R™ are independently selected from hydrogen , substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, subs stituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted aryl, -NR’A'R742, and -OR7*3, R7 and R7® may
also be independently selected from hydrogen, substituted or un substituted alkyl, substituted
or unsubstituted heteroaryl, substituted or unsubstituted aryl, NR™MR2 and -OR™3,

[0112] R and R7? are independently selected from hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
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furanyl, substituted or unsubstituted oxazolyl,

substituted or unsubstituted isoxazolyl, substituted
woroshsubst i tuted thienyl, substituted or unsubGT/US2008e8049

thiazolyl, substituted or unsubstituted isothiazolyl,

cycloslubE kubisttuest G undSsdREEd hatbReyddydikdi Mgtitu?édtb?tuhgﬁﬂsﬁgltéy aryl,
unsubstituted pyrim dinyl, §qbst| t7ute or _
and syssitisest o unsalptigitedibetenparylaR 208 K11 art eptiamally joined to form a

subs S B TG R R S et g
formesiBysR 1™t aitRBroptipsaliysdointaitisest AauTRAS g hd QA6 Were A

is substituted, the substituent may be selected from

i i tuted.alkyl .
(o113 HEP PR el Hoh e ORI risiouPiec i pigtged o
unsubstitutedshebesdalkyit aubstisneddog lklyﬁbstiﬁlw@ﬁdygkiéﬂ?ﬂ,tsggstg}ued or
supstitu

upsubstitute et erocycl oal kyl , s _
msubﬁﬁ%‘ﬁ?@’(efqr?ﬁyé X} Substitpted ior wasshstynted saydand; substisuted or
NR3AR3B, and -OR 3C. The ring A
unsuﬂsgﬁ%gdﬁft%gééﬁ%ryrﬁay al so be sel ected from hydrogen,

(01145 {8 b o Bniic Bk s B o d°S TS Rou BY SHR, R, RS, AL
R, REPeiOMdkydndeSPSdldctdd ﬁ&n%uﬁstiﬂﬂ%cg?ﬁsﬂtidgt gsgﬁ%?é] %rfé%i alkyl,

: cycl oal kyl, substituted or unsu .
substifigedeorompelstisited 2+ 1 Ogndrsbéredibatetoalicyl) nshstisited ot wdubstivhted (Cs-

B L L A R S

unsubbtitaredhayyl] @@esbstsukator Wb dtiRfedwRRMDSI t Ut ed al kyl
substituted or unsubstituted heteroaryl, substituted

r i ryl. -NR3AR3B, and .- C, . R3A and
01152 AT SO e RS B0 PR G 2 some
of the sulbssitientst dedcritied b ) SEdrtetti@BleaR K14l optis HES! olrdel HHOR S or RC 1o

unsubstituted heteroal kyl, substituted or _
form %@a%@{qdﬂs Pasrhstdsdoang orsionely inchdingsmpsiditionplbdngheteroatom,

i cBISHRE |t SAEASESE ke TEA B b
ring opiiqrially feluding egedditionabiing heteRayonar Stk iir8RRETC iVBRIBh Ny
joinedtvbi%q R® or R to form a substituted or unsubstituted ring optionally including an
additional ring heteroaton. In some related embodiments, where a ring is formed by R’ or
R™ as described above, the ring is selected from substituted or unsubstituted (Cs-Cy)
cycloalkyl, substituted or unsubstituted 3-7 membered heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl.

[0116] In some embodiments of the Formula (II) compound, Z! is -NR®-, 7* is =N-, and
7% is =CR7-. In a related embodiment, R™ is hydrogen and R’ is a member selected from
hydrogen , substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted arylalkyl and substituted or unsubstituted heteroarylalkyl . In a
further related embodiment, R™ is hydrogen and R’ is a member selected from substituted

or unsubstituted alkyl and substituted or unsubstituted cycloalkyl.

[0117] R’ may also have the formula:
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ring optionally conprises an additional ring
heteroatom R3C is a selected fromsubstituted or
wap®shstse ut ed al kyl, substituted or unsubsti t BCEUS2005/008049

het er oal kyl , substituted or unsubstitutedcycl oal kyl,

substituted or unsubstitute $ terocycl oal kyl ,

substituted or unsubst,t aryl, and substituted or

unsubstituted heteroar 07n RBA, R3B, and R3Cmay

be sel ected from substituted or unsubstituted (Cl-Cl0)

al kyl , substituted or unsubstituted 2-10 nenbered

het er oal k hstituted or unsubstituted C7)
[Oll&lycllncf@myf/ (Vé nq ymeaber selpstadtfsam hydregets 1qgmtr

5 & 3A3 b ti ,
R SRS 5 bt Gy Bl s%ﬁa%%ﬁ %
unsultistifutddlieteto SIRDIO dibkinited J unsutsstibaéd ¢yl @tkyl dubsiutddeast

two substituents. The first substituent is selected

unsulstigishederagpstoalisdngbstitiicd @t srsubsd s aryly prdisubstitpred or

B e e Al
The symibsl n istarihtegar méé}mndmﬂyfselenueh)ﬁdmm gems. substituted or
unsubstituted al kyl, substituted or unsubstituted

[0119?r yIkSA ! ?snééle%‘tékasﬁdrﬁ &%gt L5 sﬁ'l%%ﬁﬁé& bit M{sﬁgstﬁﬁ?tg& %fr%%{,)é{lbstituted or

be seéle fromsubstitu
unsuhsnwd:lhhetd:rualkyﬂ §0asti@i€d) oralnkybstitigerbsycilaalityd dsubstituted or

b [T‘b d het er.oal kyl, bst .t ut d
unsuR b D e DR R £ Gl Lt Tt
unsuBéﬁﬁiﬂ&ﬁﬁétérHﬁ&ﬁ R347 aﬁ@ﬁé@ra?éjlﬂaﬁﬁéfﬁ@%ie@&ltéWffr@m hydrogen,

substituted or unsubstituted yl, "and substitute or
substijpied bsumwbttédteﬂ elket,cubsjituted pr @mrbstém@é dicteroully], Rbstituted or

B MR 1 i IR

unsubfseified @yl bhd ubstititél @mkibsgaREd EeérostyB dR PP oy R*¢0ar8 optionally
In sone enbodi nents, q.is
joined to form a substituted or unsubstituted ring with the nitrogen to which they are joined.

(VI)

The ring formed by R*** and R**® may be a substituted or unsubstituted (Cs5-C) cycloalkyl,
substituted or unsubstituted 3-7 membered heterocycloalkyl, substituted or unsubstituted

aryl, or substituted or unsubstituted heteroaryl.

[0120] Insome embodiments, R, R* R34% R? gre independently selected from
substituted or unsubstituted (C;-Cio) alkyl, substituted or unsubstituted 2-10 membered
heteroalkyl, substituted or unsubstituted (C;-C;) cycloalkyl, substituted or unsubstituted 3-7
membered heterocycloalkyl, substituted or unsubstituted aryl, and substituted or

unsubstituted heteroaryl.

[0121] In some embodiments of Formula (VI), nis 1 and m is selected from O and 1. In a
related embodiment, nis 1 and m is 1. In another related embodiment, R°*!, R*A2 and R>3

are hydrogen.
[0122] In another related embodiment, R® and R™* are hydrogen.

[0123] In yet another related embodiment, b is a bond.
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an integer selected froml to 3. The integer q nmay

al so be 1. [0082] The synbol RIB in Formula (I111) may
wheoosesBes ed from hydrogen, hal ogen, substi t utBCI/082005/008049

unsubstituted al kyl-, substituted or unsubstituted

h al kyl .. substd ' 1 €l pa 6A
01241 ShSORR bR U PO PE QU SHERb o el Pl
and 7> $4Ha6, | Tht rethtedrembvdithaitj R Uisadnantydr selsttod fiomihgdtogen and

unsubstituted heteroaryl, -NRLB1R1B2, -OR1B3,
substituted oy wyRubstited aryhnd - S(O2) R166. hi anot her enbodi nent ,

R1B is sel ected from hydrogen, substituted al kyl,

[0125] s Uhshiekempthrpembednbst o ftthk exngremd od Fokyhla (Buths tethed &de b is

cyel oal kyl, substjtuted. or substit ut ed 2
a bondrf s rSBE%%‘I‘tS‘éPRVFS}lb%‘Hgg bermbd & #emﬁﬁd 13t Bend:apd Bqhas the
formultnsubstituted heteroaryl. hi sone enbodinments, RIB is
sel ected from substituted or unsubstituted (Cl-Cl1O
al kyl, substituted or unsus{%t uted 2-10 nenbered

het er oal kyl , substitut ofRUMsubst i t ut ed( C3- C7)
cycl oal kyl, substitit€djof ‘ungubstituted 3-7 nmenbered
het er ocycl oal kyl , subs uted or unsubstituted aryl, V)
and substituted or unsubstituted heteroaryl. [0083]
[0126] RuBkhiRRdeRpBRASELIIMABRERECR kKo @6 E%irf) sy sngen,
substituted or unsubstituted al kyl, substituted or
substituyind abensubstiteigd Ay sukstityted osussbstituted hetsroalkyl, substituted or

upst i t ut ed | oal kyl , .S htut e I S ' d
unsuos ARG SR G b bR P B R AR
unsubsHtEd dril) bed sstitsidisinslibitiadediadi@oasl.yl is - 6RLkBEd oand
-.S‘éOZ)_R189. 1B9 and R1Bl1 are independently selected
unsubstifuied Hygisederdss ramisubstitwieder wisubsidusd (Cr{rewycloallsyl, substituted

I [ I iyt
or unsiHed 457 Berlord MBI IR, AEHEHAR of HpurSHARK oy, &4
substitiwed vbsiisubstitedd heteeraody K BaBiQy)-. Biesiribiolit Bdindnteger selected fro
unsubstituted aryl, and substituted or unsubstituted
010 3. het er oaryl. R1Bl1 and Rl1B2are optionally joined to form
a substituted or unsubstituted ring with the nitrogen
[0127]t olnvemibthier tinbydienest, dtet canipednd FHEomiulg (1) banthd frynull B1

1B
7% IR
NN 1
L 2
N 4 | N R2
N
NV
ROA (VID).

[0128] In Formula (VID), L% and R? are as defined above in the discussion of Formula (I).
R'B is as defined above in the discussion of Formula (III). R** is as defined above in the

discussion of Formula (VI). L'is selected from -CH,- and -C(O)-.

[0129] In another exemplary embodiment, the compound of Formula (I) has the formula
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and R1B2 optionally includes an additional ring
het eroatom R1Bland R1B2nay al so be i ndependently

W@ 20080886 from substituted al kyl, substituted PCT/US2005/008049
unsubstituted heteroal kyl, substituted or
unsubstituted heterocycl oglkyl, and substituted or
unsubstituted heteroaryf75[0084] R1B3is selected from
hydr ogen, substituted g lonsubstituted al kyl,
substituted or unsubstitutel heteeroal kyl, substituted
or unsubstituted cycl @3 shbstirfut ed or

unsubstituted hetero Q | / substituted or
unsubstituted aryl, ardgl substituted or unsubstituted (VII).
heteroaryl. In some enbodi nents, RIB3 is selected from

[01302%’1% ROERu1a PUEBY 12 HAER? Qe o4 ASHRSH dbovt BfthbalsenRiofi Formula (D).

ving a nitrogen; substituted or unsubstituted

R'® ishstdefinglablova irkthe disguisinp f Formglar({i:. ogen; substi tut ed
or unsubstituted heteroaryl having a ring nitrogen;

[0131fNGn @hdthbr é{%ﬁr‘fﬂdr%’ einBOditicht) iR Gonloluintl 6F Bemarla (T) has the formula
unsubstituted heteroal kyl having a nitrogen,
substituted or unsubstituted heterocycloal kyl having a
ring nitrogen, and substituflkd or jpnsubstitut ed
heteroaryl having a rim ‘ . JR2085] RI1BG6i s
sel ect ed fron1hydrogeﬁ£ d ituted or unsubstituted
al kyl, substituted or ut ed heteroal kyl,
substituted or unsub uted cycl oal kyl, substituted
or unsubstituted hetgrogycl oal kyl, substituted or
unsubstituted aryl, stligiituted or unsubstituted (IX)
het eroaryl, and -NR1B7R1B8. R1B7 and R1B8are '

[0132] NOgRRRARRAL(KY, ISelrat’ade by @finkl dbOBSR thedibaiskibibéBomiula (1),
unsubstituted al kyl, substituted or unsupstitute

d
R ihat definad Rydve i dhestisqussienobForondai0&D 1 thatiR dis sglestsd feyn methyl
. bstitut At l:oal 5 Lie _ ORA
(e 3 dp EbPEER G HBHIBEDR e SEPRR T LGSR0, apd B 55 -OR™,

-CH, AR MDSCEL )t @R ) et R EePyAC( OB RARG CRL BER SRE” copt -(@Hi)3-y
ml%qéned wWth the nitrogen to which they are attached t

orma substituted or

[0133] In another exemplary embodiment, the compound of Formula (I) has the formula

1
R\L1 ,

N e
I
N
H X)

[0134] In Formula (X), LY, R!, L? and R? are as defined above in the discussion of

Formula (I). R** is as defined above in the discussion of Formula (IT).
[0135] In another exemplary embodiment, the compound of Formula (I) has the formula
RL

L 12
N/ N~ S R2
N
/
5

R (XD).
[0136] In Formula (XI), R', 1.2 and R? are as defined above in the discussion of Formula
(). R’ is as defined above in the discussion of Formula (II). -L'-R! is selected from methyl
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unsubstituted ring.[0086] In a related enbodi nent, R1B
is selected from-C(O NRLB4R1B5 and substituted or
W@ p®shst7se ut ed heteroaryl having a ring nitr ogeeI/US2005/008049
R1B4and R1B5are independently sel ected from hydrogen,
(i.e. I?Lipﬂ)bﬁ&%&ijofs IH&J‘ S—Uﬁ”’” oM eslt,‘tigta' EHHRINER! is -OR'™),

unsubstituted héteroal kyl’, substjtuted

-CHzt(DRILﬁ\bs(ﬁthnt-(éE“c yNRER RyAC(ONBERP 055 R  TRiB Ld]lldt-(@fﬂii)ﬁd

1ched ey oc S,u tuted or .uns y{ ed.a
NRB e pitodineih ek tPetitett ABret o OR™ B Elfie
1C§ﬁib_od| ments, R1B4and R1B5 are independently sel ected
from hydr ogen substituted or unsubstituted

oalk hav ut e
0137 SRt Fabde B MR R e RN g B B e tine i
a bonauné Isl shb&tﬁdte@ or uﬂ@@b@tﬁteﬂ%ﬁ@l he'tien®any) LHavibbad;az'ris 09R-; 72
nifro and alkyl substituted with a substituted or
is ‘CanugstSﬁNn“; aad Rebhaybakwmuldiavi ng a nitrogen,
substituted or unsubstituted heterocycl oal kyl having a
ring nitrogen, and substitu or unsubstituted
het eroaryl having a ri F{rogen. RlB4and Rl1B5are
optionally j oined T6Rofni a substituted or ")
unsubstituted ring with e nitrogen to which they are '

attached. The ring f.orned B4 and R1B5optional |y
[0138] o pincthisexgrp R Fpediment & ersoss 6ie TonpBydrossn. AAesbr

substﬁﬂéé@@k ﬁﬁé?ﬂastﬂ;%ﬁ]alké}?]sﬁrgrétnﬁ%gepe Bé‘tl @a%@ er @g .:m%ﬁﬁted or

8, RIB9 a ent y se ect
unsuthBltedscyguéd»aélqtl,esilbémtu‘wdsm lasubstited hoterenysloatksd,isubstiuted or

ansulfet aa At esidor o wiadiuc hSRER TS bisopdkd or
unsu‘t{s@art@ Jin dg&’élé&é’d E‘Mﬂn suﬁé’cﬁl'ilteﬂ b b@ituted g@g-?;) dyidatkyB-slbstituted

nber ed” het erocycl oal kyl , substitute _
or unsmsuwéetd 3 tneednbﬂrs;d hetenodydeddisylj substaidted ror mnsublstituiteduarygld and

et a thedgin r d. b
s S TSy S IS S50 s
alkyl] cydrpaEsderyl o eregile R 048 dofineat th db&#ipgbn of Formula (n)

unsubstituted 3-7 nmenbered

[0139] In another exemplary embodiment, the compound of Fromula (I) is selected from
one of the compounds set forth in Examples 15-23, 25, 28-29, or 33-62.

[0140] In some embodiments of the compounds of Formulae (I)-(XI), each substituted
alkylene, substituted heteroalkylene, substituted alkyl, substituted heteroalkyl, substituted
cycloalkyl, substituted heterocycloalkyl, substituted aryl, substituted heteroaryl, substituted
arylalkyl, substituted heteroarylalkyl, and substituted ring structures are substituted with a
substituent group. In other embodiments of the compounds of Formulae (I)-(XI), each
substituted alkylene, substituted heteroalkylene, substituted alkyl, substituted heteroalkyl,
substituted cycloalkyl, substituted heterocycloalkyl, substituted, substituted heteroaryl,
substituted alkylene, substituted heteroalkylene, substituted arylalkyl, and substituted
heteroarylalkyl is substituted with a size-limited substituent group. In another embodiments
of the compounds of Formulae (I)-(X1I), each substituted alkylene, substituted
heteroalkylene, substituted alkyl, substituted heteroalkyl, substituted cycloalkyl, substituted
heterocycloalkyl, substituted, substituted heteroaryl, substituted alkylene, substituted
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het er ocycl oal kyl and substituted or unsubstituted
heteroaryl. [0088] R1B1, R1B2, R1B3, R1B4 and R1BS5may

W@ b®e/okEed ndependent |y sel ected from hydrogen BEMUS2005/008049
substituted or unsubstituted ring, wherein the ring

heter&;a?%&%l?rlfég% l%/stl‘rt:tlftﬁ& O%{d%%Q&?\%S@B%?MaﬁE& 1%@@53{% uﬁ&Fwnh a

lowert dubstitoemmngraup. [0090] h| Formula (I1V), RIBis selected
from hydrogen, -NR1B1R1B2, -OR 1B3, substituted or
[0141 nsptgﬁe& Iee%h(efélk‘ck@‘) b kP! [EBDSUEL QIBARES RIS RIB7 RIB

ere Het erf oal kyl ,’ substi tut ed

R dk‘Bﬂ,rié‘ﬁbe‘? it Y R RS LA B

asibstichut @b Jvas/ AENPET RE Y Eho
R, R B e e Bt Tt aryt b bt iodersadgly
selecﬂéﬂ%‘b‘ﬁ? b kiBstiaded Sk olend rsiﬂ)stﬁtﬂg@ﬂ&teﬂoﬁl nSXRBBHitAIM alkyl,

enbodi nent, R1A is selected from hydrogen, substituted
substiguted hst@b@tkytlmueetltmbd@ydoelkkly substttest heterpextlanikyl, substituted aryl,

substggt%g l%fsa’{ tf{ag@e%ubzsﬂﬁugﬁagy nﬁ(&? 5 %guhté]ﬁr o4 g}ﬁaé]ayl or form substituted
ring sédeuey], il des@ﬁ@t‘éﬂ R gb@sinay be esvebiaited WitBd sabszltﬁ@m@ﬁmgd

heterocycl oal kyl , substituted or unsubstituted ary

Alterpatiyebi b designe A& oHB sy thesubwtEd wathfesize- llmm@taqﬁatuent

erouf P PR AL the Yo s BT Joig gpsttuen

groupdl unsubstituted 2 to 10 nenbered heteroal kyl,
substituted or unsubstituted C3- C7 nenber ed
yct galkul St éh@ﬁvt ?&E@ﬁ d
[014ﬂetiéroc§él%v1§ qf E%I?Ee fa usﬁfsegi?gﬁoﬁjtze ar &
alkylamedr wﬂsamtédm@etoaﬂiywns,llﬁsahd/bn[émalyesu‘mtmutedr mthmwndent

oi.ned togeth the nitrogen a
rouR, e r¥ (i iRt et Boref SHEeGL gk 1 ST Byt selected fom
substﬂﬁt%tl *e§é1b£1k9? Qut&k%ﬁé@ﬁét&loc;%ﬁoﬁﬁ %ﬁsﬁtﬁ{m%ﬁdam substituted

het erocycl oal kyl. hi sone enbodi nents,
heterbaryll, dgeny substituted with a substituent group, size- llmlted substltuent group, or

lower substituent group.

IL. EXEMPLARY SYNTHESES

[0143] The compounds of the invention are synthesized by an appropriate combination of
generally well known synthetic methods. Techniques useful in synthesizing the compounds
of the invention are both readily apparent and accessible to those of skill in the relevant art.
The discussion below is offered to illustrate certain of the diverse methods available for use
in assembling the compounds of the invention. However, the discussion is not intended to
define the scope of reactions or reaction sequences that are useful in preparing the
compounds of the present invention. Although some compounds in Schemes I-XVI may
indicate relative stereochemistry, the compounds may exist as a racemic mixture or as either
enantiomer. Compounds containing the double bond in the azadecalin core are designated

Series A. Ring-saturated compounds are designated Series B.
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[0092] hi sonme enbodi nents, Rl is selected from ORLA,
-NRICR1ID, -C(OOR1A , and -C(O NRLICR1D. hi a rel ated
wepdsmsiment, L1 is a substituted or unsubstitup@dUS§1005/008049

C )alkylene. hi a further related enbodinent, L1 is an

unsubstituted (d-Cral k .1 [0093] hi other

enbodi nents, Rl is sel %écl%eeggflf rom - C( O OR1A,

-C(O NRIBRLC, and L1 is seglgcted froma bond or

substituted or unsubstftiyted (d-C 6)a &fe. hi a

rel ated enbodi nent, L sel ected fr bond or
M i-t4ut ed ( Ghed®)(alkylzene [0094] ‘hi still ot her

errbgdi tr;\rlents,—F%“r»has tfhe ™ or nul—of f orfia" (1) above,

and " CT is -C(O-. [60° enbodi nent

R2 is1selected from substituted or unsybstituted (C1-

C10) al kyl, substituted or unsubstitutied 2-10 nenbered
het er oal kyl, substituted Q.r unsubstituted (C -C7)

«cADal kyl, substitut ed@R unsubstituted Rffenber ed
uted or unsubsti d aryl,
ubst/ituted or unsubsty d heteroary®™ J0096] In
merNexenpl ary enbodi tNRRA_R2B R2 ANAN 2
F ependent |y sel % £ .
unsufstituted (C1-Cl0) alkyl, substituted or
unsubstituted 2-10 nenbeP®d hetero kyl, subsaituted
Qfe UNSUbsTt | tm (C -C7) cycloal kyl, bstituted qr

nsubstituted 3-7 nembered hetexocycl oal kyl , R
ubstituted or uns stituted a?&kx i tut'd

\bstrzt ut ed heye)rxgaryl. [0097] R2 may al so have

1 a:[0098] In Formula (V), R2Gis selected

0 egen, substituted or unsubstituted alkyl, 2c
0

galbst i t ut etkeor unsubsti t mteed het er oal kyl riesubsti t ut qu
or unsi tituted cy | kyl, substit d
0 0 0
N/U\RW NJ\T/RZJ NS Rea
o) R2K 0
8A 9A 10A

O

[0144] In Scheme I, R!B,R?, R?* R?, and R* are as defined above in the discussion of
the compounds of the present invention. 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.

[0145] Compounds 6A-11A are prepared as illustrated in Scheme I. A suitably N-
protected piperidone-2-carboxylic acid ester 1 is treated with a base such as sodium hydride,
sodium ethoxide or potassium tert-butoxide in a polar solvent (e.g. N,N-
dimethylformamide, ethanol, fert-butanol, dimethylsulfoxide, N-methyl-2-pyrrolidone and
the like) followed by an alkylating agent to afford the alkylated keto ester 2. Suitable N-
protecting groups (Z) include benzyl and carbamate groups such as zfert-butoxycarbonyl
(Boc) and the like. Typical alkylating agents are primary, secondary or arylalkyl halides

and are preferably benzyl halides in which the aromatic ring can be substituted with a R'B
group.
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or unsubstituted heterocycl oal kyl, substituted or
unsubstituted aryl, and substituted or unsubstituted

whedosngEasyl . In a related enbodi nent, R2G i s SECEUS®AS/008049
from hydrogen, substituted or unsubstituted (Cl-C10)

[0146R! Ko estetBisitydigzcarant ASeHBdylAte & By Bealidg iR HRGIkML solvent
R

eteroal kyl, substituted or unsubstituted (C3-C7 .
such ag pgnasals kydthanel s ethenal driths preseaesaftia shiong gcig(g.g ¢ acid

or sul@%ifg %é@gg ¢ %@&Jdlﬁ%/elt%ne% bfc‘l*}e'br;e%{“lttlﬁﬂ i é}pﬁcgflg Qijﬁie%l/ ;dﬁ?%itﬁ@%hux

ute I unsu ute roar
tempefi@ichdthe &lledne thieniodi ment, IR is a branched or
unbranched (Cl-Cl1O al kyl. The synbol t is an integer

el r j [ he; ;

0147 RS 5 Rk A R 087 b PR aftlonp Gy DR poving
treatmlehtdft ovithy Habe (englpoassiofn arisndivmeaikexides) m an aigohbl sélwent (e.g.

ex l e, the s nbol IS i nteger fr Qt e
methaio} ghngh o e PR} OGOV PRUEA o5 MARLUBLIELEE AV 0- The
reactigil Egy%l-crﬁfy SHAB@but at oS 52, I THiEBREH S O B AriiESR vdth a

Is a nmenbered substituted or unsubstituted ring. The
nitrogsyebathining kasasuenassgyerolidinenpiperiding onmerpholing i an aprotic solvent
menber ed substituted or,- unsubsti ed.ring.,.The "
(o-2. G neP OniaupE g et dRmaera o il by YPating S addition of
MVKnMenbered substituted or unsubstituted ring. [0100] hi

some enbodi nents, the synbol t is 1. [0101] J is

st SERES i PRAEITbPR oS HARLRD b ERaC BOhaipng bas s
an opGoHE idaldf ¥ a-xﬁ%?tﬂeh%ﬂﬁﬁin@ fas UBScHiBS i\ X Wesl. 3%:4mB9YR802 ¢1996).

het er ocycl oal ky substituted or unsubstituted aryl,
AlterraticrelyuthstR abimsed aonelaiienuessthetagrread hs iepmasyyimetyie mappgs with

enmbhodi nent s, IS a substituted or unsubstituted ring
cataly§lgl éfcaf‘eaa“‘PPS‘Pﬁ%sst}%%?? {?]Eﬁog “or unsubstituted 3-7
menber ed het erocycl oal kryl, substituted or

[0149]h Remaeval af the Nepjatectinggraips fiopueapasnd dris agsomplighedgmder
standg}ﬁtcgﬁﬁﬁ{)ﬂé, 'such as treatment with a chloroformate and subsequent hydrolysis

when Z is benzyl, to afford amine SA. 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 HClin a

protic solvent (e.g., ethanol) or with trifluoroacetic acid.,

[0150] Compound 6A may be prepared by alkylation of S5A with a primary or secondary
alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl halide. Alternatively, 6A
may be prepared by reductive alkylation of 5A 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).

[0151] Compound 7A where R? is aryl or heteroaryl may be prepared by treatment of SA
with an aryl, heteroaryl halide, or boronic acid in the presence of a copper or palladium

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

[0152] Compound 8A may be prepared by acylation of 5A with a primary, secondary or
tertiary alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, or heteroarylalkyl carbonyl halide in a
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[0102] X is selected froma bond, -S(Q2)-, and
-S(2)NR 21-. R21 is selected from hydrogen,
wG@apsos17ed ed or unsubstituted al kyl, substi t utBCI/U%2005/008049
unsubstituted heteroal kyl, substituted or
suitablé profis tor tafiﬁ&i@ seMehOialtky/bressiidB St b bideadclPhs sHasHR Al drbided
het erocycl oal kyl, substituted or unsubstituted aryl,

triethyanning assk the {iked Adematizelis3A mayde pretaeeday squpling ofamme 5A

o SR eS8 B R s

dicyclohsiyisirbbdiiatlic2- 10 nenber ed heteroal kyl, substituted
or unmsubstituted (C3-C7) cycloal kyl, substituted or

n i - | .
53§ Tl ERIRS el BELELARL O e of s vit
primannsabmidatdredrtiaey elkghcydloalkyl, hetetooedloARIO altyiatingl, orR21i s

d from hydrogen, substituted or unsubstituted

| ect ,
hete""}l?k]gﬁ‘,y?%?ﬁﬁly%ﬁs‘fliaP&?%HS%YG% (RsgeluFRe dishloremethang. kyl-.

i EpATRle f (AU PUEHRIRY oA RN LRyl RO A may
be praperatiyairéatingnt offed withHecicarbagoyl dptidsRARE NOE)K (wikerdX is Cl,

arti.al ly .satuyrate or .full aturated _bonds withjn .
Br, PPy e Yofi@h e 2 Bhine GetlerohaBise: Brafnfoprbutfar digkane) in
the pra§éhcObf b BEseABH8s MciiAinieNg E. The dashed line b is

optionally a bond. [0105] Z1 is selected from -NR5-,

TN - O -S-. R5.1sS. select from hydr ogen
10154T  CorpoingE ) isrumat PY edent A MARa R eqpary o
tertiatyngkydséydladlied, haéoeRaddyl, arslansil dridefReo@Ylalkyl sulfonyl halide in
. unsubstituted cycloal kyl, substituted or unsubstituted
an inqr sl wgn €581 tolrere:| dichepoaiethane cld2-dichlmeetbans argiaxgne) in the
presell[t%tcﬁf O@arsé(%uchaeﬁ%étiﬁg%h*iﬁé‘t ed or unsubstituted aryl. R5
may al's6-be sel'ec rom hydrogen, substituted or

nsubstituted al kyl, substituted or unsubstituted .
[0155)¢; orgReYAd Tl rednsed b reaimght R wehithsud@meyl palide

RZERANYOIA (Withy X iRe1BY oPF) REIGHLE LA T BYLRREE Ui @istomethane,

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

Scheme 11
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substituted or unsubstituted aryl. In another

enbodi nent, R5 is an substituted or unsubstituted
w@100808776¢ kyl , or substituted or unsubsti tut edP@r/yk200$/608049

some enbodi nents, R5 is an unsubstituted Cl-Cl0 al kyl,

unsubstituted aryl, or fluoro-substituted aryl. [0106]

o156, 17 SEERTLH SR CTRATRE w0 2 e
Schem@RO6AREB- N= and =CR6A-N=. R6C i s sel ected from
hydr ogen, substituted or unsubstituted al kyl,

OrsTE P B AR AT s P 4 e
accordfisgitdstht tetctondgreeioasly dessibiédl in Sehdasd 1. tOHeedkiliad in the art will

) unsubstituted heteroaryl, and substituted or
immeghaighsteregtieathat Sampanse SBesAnalsoe it as theedt isemer: gygheme 1T

exem DY OB o B0 SO E Bl IR ik BilAnblin, ooy te
reactiom dchemb $¢ eduatle dpplioable t0 1he/prepatiamndf tR6 Bomesponding cis isomers.
i ndependently sel ected from hydrogen, substituted or
[01581"S Wb i SLndh& Y ko satttaaldidetdrRE B ks éb@éMBﬁ&HeH %Sf%qtalytic
het er oal kyl , substituted or unsubstituted cycl dal kyl,
hydregapstion usieg acatalyss sipbtastpatlatiumetrgasioyol eédlksilin an inert solvent,

substityted or unsubstituted heterqaryl,. substituted
such 8§ Wipbuitelitat o AEgo! suiinaring Adfotieflf oot cAridiPrepared by
treatrABAt S7GvaH @ BRbIvERSENAL) saERestithageih SlquidankBbiaa
substituted or unsubstituted ring, wherein the ring
optionally conprises a i tfonal ring heteroatom
R6A and R6B may al so b%gﬂgﬁﬁgggndently sel ected from
hydr ogen, substituted or ugéubstituted al kyl ,

1B
su8tituted or unsubst it ed het eroaryl, subs 'a%ted
unsubstituted aryl, , and -OR 6A 0108]
and R6A2 are i ndependé / 18el ected frop age 2

~y

oahst
unsefsiiaigit ed cycl oal kyl, 1gapsti tuted or unsubsidaut ed

het er ocycl oal}k)d,/subst’i/i ut ed g‘ unsubsti\tlit ed aryl,

[0159] In Scheme III, R'® R% R* R, and 1.2 are as defined above in the discussion of

the compounds of the present invention. RP is selected from hydrogen, halogen, -OH,

-NH,, 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.

[0160] Compounds 13A,B-17A,B are prepared as described in Scheme III. Treatment of
ketones 6A,B-11A,B with a formylating agent such as ethyl formate in the presence of a
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and substituted or unsubstituted heteroaryl. RGAl and

R6A2 are optionally joined to forma substituted or
wap®shstrse uted ring with the nitrogen to whi chr@Tiey20a5/e)8049

attached. The ring formed by R6Al and R6A2 optionally

contains. an_additjonal .ri ter . ] |
base §3H BB wi i Cl Snetoe Bttt ARkEMc sl noT ghtne
affordd Kydroxsdbthilchel Hetlyapives DBAUBS t Trebin®sht 6124 BakKly hydrazine in an
substituted or unsubstituted cycloal kyl, substituted

alcohgll selyguyeith heating to theaeBry tamuneratyre of dhdymixtergryaeldopyrazoles

on SRR o S USHRL L  rMR b A
pyrazbles, 14BO) FreatniShV6F 12A, B 3Nth an fy] hadidzinSaffoldsd €hd ®gioisomeric

sel ected from hydrogen, substituted, or, unsyubstituted
pyrazgiiss 15A B, paerimettbel DB g Bydrosylaritedn & GlyeRS quch as othyl

aceta’?éjfflsﬁlg %i'gs&gceqf geﬁﬁ:%&?& hitfbgdg gﬁoﬁgﬁléfiu%g,h; P%/Hg'g&i.g%éjfﬁﬂBoare

unsubstitute et erocycl titat ]
prepaned biystentmeng df 124 B with ghaniding (R s NH2)pedn emidine (R = alkyl or

unsubstjtuted aryl. R na | so be select.ed fro
aryl) o &6 Sipeho Soltral T e afrsRce et Sehs o Ao e,
substituted or unsubstituted heteroaryl, and o
[016dubSoimnevads HIA,Bazlddk ire prepdredragishoyo 1 $¢heRRAVa BromiBition of

ar e | pepdent | el ected from hydrogen, . .substituted
etorfys G B AL B o et g et PiEhes Geaioan i Bpials Bigiiide or
by trd¥@iRhOat 64 B-1 BAUB With b 4ir6hl PiselsiH s lititheBisept6pAahiae] and a
substituted or unsubstituted heterocycl oal kyl,
bromipaiiig agghlesych ps Nriyomesyeciiaddgatasobepny suchag fkahy drofigan, affords

r tidupe - . :
o] BRI o T AT s B Ff 3 o B
thiouhetd(RIQ erINHs)drsd thidatrde (R° wasikidsdriaiyl) &rla sdlkent such as acetonitrile.

substituted or unsubstituted heteroaryl, substituted

Imidggoles a2 Ayt are grepared by treatmesttyef A3 pthyithzgygnidgr (RA3= NHy) or an

amidine (R6A = alkyl or aryl) in an alcohol solvent in the presence of a base such as sodium

ethoxide. Oxazoles 20A,B are prepared by heating 18A,B with a primary amide in an
alcohol solvent such as ethanol. Imidazolones 21A,B are prepared by heating 18A,B with a

N, N'-disubstituted urea in an alcohol solvent such as ethanol.
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[0112] R7Al and R7A2 are independently selected from

hydr ogen, substituted or unsubstituted al kyl,
wG@apsos17ed ed or unsubstituted heteroal kyl, subRCT/US108%1008049
or unsubstitutedcycloal kyl, substituted or
unsubstituted heterocgehané kvl , substituted or
unsubstituted aryl, and substituted or unsubstituted
et er oaryl . R7Aland R7Agv@re optionally joined to form
a substituted or un gtituted ring with the ngfrpgen

o which they are at ed. The ring fornmed by
R?%g optionallyg » i

sAJBrSIABST i t Ut ed heteroalkyhaABubstltuted or 19A,B
unsubstituted cycloal kyl, substituted or ngubstituted
{tuted aryl,

heterocycloalkyl substitute or unsub

and sybgtitute unsubstitut e® hete [0114] In
- sone odi rrents R5 , R6B, R6C, A2 RBA3,

R7A, R7C,_R7Al, R7A2, R7TA3 3 i dent | yre

ﬁ@le\ 'subatltuteomm' unsubst|n- cl- C10
al kyly—st Ftuted or substituted 2+ 10 menber ed
het er oal kyl. substi ke ad’ar unsubstit ut E3AMEC3- C7)

cycl oal Ky~ substit ut @d .-ﬁubﬁtltuted 3-7 menber ed
het er ocycl oal kyl , SaHst] {ed)or ufAsubstituted aryl,
and substituted or unﬁub i tated heteroaryl. [0115] A
variety of substituted of,, q$substituted rings may be
formed by connecting sone 6f the substituents
descri bed above. For exanple, R5 is optionally joined
[0162]Wi In'SdREAe v, ROTL I, R R, R°S ubgiR Cukesh dfinedsbdstih thet distussion
ring optlonally |nclud|ng an addi tional ring
of the pranpqusds ehiha preseabinvesion  R7A is optional ly joined with
R6A or R6C to forma substituted or unsubstituted ring

optional |y including SocheddiMional ring heteroatom

Still further, R7Cis optionally joined wth Ror Rc

to_fROrm a substltuted or‘yﬂsubstltuted ring OpthhM)gﬁ

|%clud|ng an L
Tyt ety
o N

23A,B 24A8 H 25A,B

[0163] Substituted imidazoles 25A,B can also be prepared as shown in Scheme V. In
Scheme V, L}, 1.2, R R? and R®* are as defined above in the compounds of the present
invention. Compounds 24A,B may be prepared from ketones 23A,B by treatment with
manganese acetate in a suitable inert solvent such as toluene or THF. Conversion of
compounds 24A,B to compounds 25A,B is accomplished by treatment with copper” acetate
and ammonia and a suitable aldehyde (for example where R is methyl, the ketone is

acetaldehyde) in a protic solvent such as methanol or ethanol.
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additional ring heteroatom In sone rel ated

enbodi nents, where aring is fornmed by R5 or R7A as
waelewsnstierd above, the ring is sel ected from subSL/US20080D8049

or unsubstituted (C3-C7) cycloal kyl, substituted or

unsubstituted 3-7 ne 1eN erocycl oal kyl ,

substituted or unsubstituted aryl, and substituted or

unsubstituted heterogryl . [0116] In sone enbodi nents

of the Formula (I11) co nd, Z1 is -NR5-, Z2 is =N,

and Z3 is =CR7A-. In a Telaf ed el_gbodl ment, R7Ais

hydrogen and R5 is a ne N Salected from hydR%’gen ,

substituted or unsubst io d_aryl, substltutg

unsubstituted heteroaryl, substituted or uﬁ%ubs
, Ialkyl and«éﬁﬁgtituted‘%ﬁﬁuns bstit d \
leroarylalkyl . In a further relgted enbodi msn NGN®
ydrogen _and RS is a nmepiber sel ected from
ti tut ed¥or unsubsti t utjed al kyl and substltdted or
bsti t ut ed R¥e| cal ky vay~al so have t¥#aB

é { HthI) [0118]
et 88 om hydRBgyen
- S(2) NR5A2R5A3, CN, sfibsfi thit e?J‘Rbr uns
al kyl , substituted op ' tituted hef
substituted or unsubsti tégLFd cycl oal kyl , siépgt i tut ed
or unsubstituted heterocycloal kyl, substituted or
n
[01 64?1 etsléﬂr% C%Bl%ﬂuf{ %5&)}1{9{@{3%2?% iii;%ﬁt&# cgagleb?e rlng elgg i)[ato} té)l sfﬂthesm of

the congonadestcbrding © Scheidds IMhad Sy l‘rhméxe[’nplﬁieal’ﬂn SalﬁdhngI Thus,
i ndependently selected from1l to 5,

bromigaied @F’é‘datt"%rﬁlﬂ%ﬁ 20AB C%\Jtﬁs‘tqnﬁ’eltt%fbtooﬁm@ﬁ %BEW‘F&F’%:B by
conve?glgﬁf by thd t('lgl tplil‘IaH(;lS fbot‘&?d@@’ahygr oa|“{}%tb%;&g{8&yéa’tal¥ze&

stituted uns sti1tut c stitu
aminaionu S$aiisdy, tthtt tﬁdnhnedmﬂye hmg!lale;cbnvatﬂdstb iatytethtro29A,B by

unsubstituted ar, and bstitute r :
metal-catalyzed ether ?ormatt n'or fo am1scije dsérivatlilves%sg,B by palladium-catalyzed

hploggn, -

carbonylation/amidation procedures. Derivatives 27A,B in which R'® is heteroaryl can be
prepared by treatment of 26A,B with a heteroarylboronic acid in the presence of a palladium
catalyst.

[0165] In Scheme VI, RBis heteroaryl and RlBl, R!B2 RIB? R1B4, R'®° 12 and R? are as

defined above in the discussion of the compounds of the present invention.
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unsubstituted heteroaryl. R5L2 and R5A3 are
i ndependently sel ected from hydrogen, substituted or
wap®shstse ut ed al kyl, substituted or unsubsti t BCEUS2005/008049
het er oal kyl , substituted or unsubstituted cycl oal kyl,
substituted or unsubsi, t erocycl oal kyl ,
substituted or unsubs§|% bﬁgvgfyl and substltuted or
unsubstituted heterogryl. R5A2 and R5A3 are optionally
joined to forma subst ed or unsubstituted ring
with the nitrogen to w hey @re10|ned The ring
formed by R5A2 and R5|4A pev-a- SuBst i t ut ed aﬁs
unsubstituted (C3-C7) ¢¥elo I, substltuted or
unsubstituted 3- nenﬁered heterocycloalky#B2
stituted o unsubsﬁltut%ﬂﬁary \§uQ§t|tut~s
jubstituted heteroaryl. [0120] sone enbodisig
R5AL 2 R5A2 R5A3 are ndependently sel ect'ed
N, s| |t"Ute unsybsti tuted (C1-C10) al kyl, 7/
N d i d

$ ut ed orRﬁh hstit ut ed 2- 1R'Ferpe 35A,B
Rshet er oal kyI substi t @ unsubsti t g (C3-C7)
cyeloal k subst Rtut €d unsubsti tut ed ¥ 7 nmyabered
% Igl(%er% ergc/"’lry‘dal kyl : orRansyb3fi tjut &d aryF,
and substltuted or U uted hete [0121] hi

sone enbodi nents of éEorEyAQ (VI), nigs 1 aglg mis
selected fromO and 1 I a related errbodl ment, nis 1

o1k SRR b TR o2 s o con

be m&tibatiiubesiuentio seiitledRyd¥ tﬁé&:oh}fﬂ)ﬁﬁ@ibcof @] Sdhem¢e 11 and IV, as
anot her rel at ed enbodinent, b is a bond.[0124] In sone

exemplifigrhinmcheme Hl fqaiéhermhmsaﬁ tivyazobrissiiatves A2 A.B-334=B. Thus,
bromééteidsden%ﬁle ’su@ﬁ'g gl?’ l\te 04%1@ od ft‘)l a?ltnﬁg d%ﬂp ?} ??’?ACP by

er se A om rogen and subs
conversion Iitsﬂnbsiblstpunaedlam)daboron denvatlve followed by copper-catalyzed

amination. Similarly, the bromo derivative may be converted to aryl ethers 34A,B by
metal-catalyzed ether formation or to amide derivatives by palladium-catalyzed
carbonylation/amidation procedures. Derivatives 32A,B in which R'® is heteroaryl can be
prepared by treatment of 31A,B with a heteroarylboronic acid in the presence of a palladium
catalyst.

[0167] In Scheme VIIL, R'® is heteroaryl and R'®!, R'B2, R'B3, R!®* R!B5 12 and R? are as

defined above in the discussion of the compounds of the present invention.
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[0125] In an exenplary enbodi nent of the conpound of
Formula (1), the dashed line bis 11 OO0 a bond; Ris
W@ amsos17ed ed or unsubstituted benzyl; L is a bpemps1005/608049

a bond; and R has the fornula [0126] In this

exenpl ary enbodi nent, sgfﬁlected from hydr ogen,

hal ogen, substituted or ) ituted al kyl,

substltuted or unsubstltuted heteroalkyl substi t ut ed L

Ot Ltuted cyghea uthSe it uted or NTN
ostltuted ﬁeterocycl kylJ, substTtut®ed oH

OUnsubsti t ut ed aryl, arfél stbs |tuted or unsu tltuted

het ®¥ABar vyl . J is_a substi8UtRd or substit u ed3§A4Hhg
selected fro ubstlt;;ga or ubs??bugid ( C3-C7)
Tl

R2

cycl oal kyl, Substitute unsupsti t ut ed>3-7 nenber ed

het er gcycl an| kyl, sub tuted ort unsubstituted aryl, L2
ROC— S§itOtred or unsubstituted heteroaryl. 7] N" Sgre

> The synmbq| I_sLzan |nteger sel ect

5.3%8 27] hi g drbodRfrent,, f he ganpound of
Formita (1) has or mul ay© 128] hir® For mul a
re as_defi nedo n the discussion

Bs as deflnegA%bove in the

di scussion of ‘Rarmula (111). RSA'TS as defined above

in the discussion of Formula (VI). L1 is selected from
[01 68]C"% vslnﬂngg tapf%%tecé gk_g)é% %%ﬂfép @g}%tiifﬁl ﬁ)fs% I}‘ﬁgs ¥ ]ﬁlstrated in Schemes
LIV ot Wl V] ®haein 1'AR Frepraskats @\ubstjtntetl Dearyd gRhipamey also be applied to

compGndRiR AT b oBv P SHER R & oL SR B FoRS Ao b gy o eximple a
meth}10k3d, at Hes@ﬂ@éd"i%rScﬁéﬁEW By Eﬁﬁ&%ﬁa%]ﬁ“@ﬁmert $¥enbRIBOANG which

, of Formul a (I? has the formula (IX
L°-R” represents a benzyl group, can be prepared by Robinson annelation when the

42A,B

nitrogen-containing base is an optical isomer of o-methylbenzylamine as described in J.
Med. Chem. 39: 2302 (1996). Compounds 38A,B-42A,B are prepared from 37A,B

according to the procedures described for the preparation of the compounds in Scheme III.

Scheme IX
RS
R ll\l (0] L1 R
L g 1. HN \g/ \’< L2
~
HO™ N SR T Nm s

2. TFA N
0 /
R5

43A,B 44A,B

[0169] Pyrazoles 44A,B, in which R is alkyl, substituted alkyl, cycloalkyl or substituted
cycloalkyl can be prepared by an alternative procedure as described in Scheme IX. It will
be appreciated by one skilled in the art that these compounds are regioisomeric with
pyrazoles exemplified by compounds 14A,B and 39A,B in Scheme VIII. The preparation
of 44A,B involves reaction of 43A,B with a Boc-protected hydrazine, followed by treatment

with a strong acid, such as trifluoroacetic, hydrochloric acid and the like.

39



[0132] In Formula (X), L2 and R2 are as defined above
in the discussion of Fornmula (1). R5A is as defined

wW@bwsesi7oo t he di scussion of Formula (VI). -L1-FCT/BS2005/008049

selected fromnethyl (i.e. L1 is abond and Rl is

thyl), -ORIA -CO L1 O d Rl
{rg ->C/R)1A) - CH2- &A)gg%%)}i I?N%c%o) o

- C( O NR1CR1D, -NR1 R1 and (CH2)2 NR1CR1D
[0133] In anot her xenpl ar enbodl ment, the 88rmound

MeO,0f or,mjlza (1) hat t % 22 [0134] In E ,@gz,

LT, , T2 and B2 are as dififed -above in
SSi on of For nul R6A is as deb ve in

t he di scussi on of Fornul a (II) [0135] In another
exeél¥pl ary enbodi ment , % onmpound of Formul4A(1) has
the fornmula [0136] h| Forrrula (X)), R1A, L2 and R2 are
as defined abovecomvd he di scussion of (I) R5
is as defj N-Agzhe di scus 2a (11).
-LT=Rt™i s sel dfromrTEﬁTy‘I"(L . bond and
Rl is nethylo, < A, C(O)CRlA%_|2 Lllsa-C(O)
and RL is -ORlAja - CH2-0R 1A, -( ) 246R1LA, - NR1CR1D,
-C(O NR1OR10 , - CH2- NR1CRI1D, (CH2) 2- CRID. In
a rel ated enbodi nent, -i Rl i selectedfrg»rx"p

- CH2- OR1A, and -CH2- NR1CR1 [0137] In an exe ry y
enbodi nent of the conpod® ﬁ

line b is a bond; Rl j
benzyl; L1 is a bond bond; ZI 15 - NRS-;
=CR6A-, Z3 is =N-: a has the formula: [07%8]
this exenplary enbodgient 5oR is sel ected fronrs A
hydr ogen, hal ogen, substitLut ed or unsubstituted al k%l ,

I

of Formula (), the das
Nt/lu{Red or unsubs

a

substituted or unsubstitutied heteroal kyl, substitutped
or unsubstituted cycloal ky|l, substituted or
unsubstituted heterocycl oal kyl, substituted or

R R
6 R1D/N
/Lz\ N Vi N/L
4 N" R N
N | N
N /
5
RS 51A R 53A

[0170] Compounds 49A-53A are prepared as described in Scheme X. In Scheme X, RS,

R4 RIC R'® 12 and R? are as defined above in the compounds of the present invention. In

Scheme X, L2-R? can be replaced by a suitable protecting group, such as BOC or benzyl, to

facilitate the synthesis. Keto-ester 45 is converted directly to enone 47A by a Robinson
annelation reaction involving treatment of 45 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.

[0171] Alternatively, compounds 47A can be prepared in optically active form. The

suitably N-protected piperidone-2-carboxylic acid ester 45 is heated with an optically active
nitrogen-containing base (as described in J. Med. Chem. 39: 2302 (1996)) such as (R)-(+)-

a-methylbenzylamine or (S)-2-amino-N,N-diethyl-3-methyl-butyramide, in a suitable
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unsubstituted aryl, and substituted or unsubstituted
heteroaryl. J is a substituted or unsubstituted ring

W@ 200808760 f r om substituted or unsubstituted (Q3cTZV$2005/008049
cycl oal kyl, substituted or unsubstituted 3-7 nenbered

solvegﬁ%&fshae%%&lueﬁé ¥hzens Bp&tokﬁdé? BRl1eR dehEidlg % ?ﬂiﬁ%ﬁ(’cbfﬁoentrated

stituted or unsubstituted hetero .
HCI, syoidsolar sieves ct.DeémSafB(tﬁa) ThRBltcrmddy@he @gamneaib khen, treated with
het er as defi

methyTEYGEIEHR i olaF SHEThar ErF3ton Bt Y PTFSFIGRBE Fper scctat

to affsfaetﬁ@ bpticalo HRRe B 1V1ﬂ}11‘ RetoRORRNBI4GS slﬁféwaq)réﬂeéuﬂgsgmups
sel ected fromone of the conmpounds set forth

(Z) ireklepesy] 26d o@bamate ge@ipe Sychas (@3bapxyeatwoy! Boch embthe like.
enbodi nents of the conmpounds of Formulae (1)-(Xl),

[0178acOpiscams tattivd ledordd 46/ etdrertsd RSérnoh e EmA Bsetreatﬁﬁelnkwltﬁraeoase
substituted al kyl, substituted heteroal ky

(e.g. petpssium ot sodivy elkeaides)in a8 alseholisolvent (reg. en@b%qlo%thml or tert-
butan%B ?tobr {11?%1’1% tll}t{OlﬁléQ ?{8‘#’#& %doagg %Lf:t%k%r ﬁ&rléo%i?ﬁpe‘f’ i)ipeﬁhﬁq% or

oary

morpﬁbﬂﬁl‘ﬁdlhtanhpﬂ)tlblsﬂbleﬁﬁ(l’eLngéﬂze@e e whsdiokaterd Wi th a
substituent group. In other enbodi nents of the

[01 73;0 nﬁl%gtﬂge?lt o & Qﬂéﬂhﬁe‘w il 4 f&r?ﬁg?zﬁmg %%%nts Lk 'éﬂlh/? f]oa-mate or

ene stltuted eter stlt
tmﬂuaiokmyl fo&uhx:ex ast desexibedefoesxanipleyin, Ongauhist]Ldzttﬂsad (7), 989, (1999), in the

preseg%lf(t:)!%ftoﬁfaﬁ é@hﬁ%@éé@éﬁ%{? gm’gaﬁi {%%%ém{b}' qata}ltag;'(’%% solvent
such 84M38kcht BEr6ds RGERK Gk 1639 ﬁemsctﬁbést ASAL %eﬁfrﬁéh%MA waid

substituted heteroary is substituted wth a
hydraginee alprotietted aﬁccrbhydramm(tas gr SahemelIX) ancinvey! ledargiempransalcohol

sotve| P RD VAT 7B SICER s oF SRy affords pyracoles

49A.substituted al kyl, subst i tuted heteroal kyl,
substitut ed cycloalkyl substituted heterocycl oal kyl

[01 74ju bﬁfcofl&g %gAbe&%J ths h?} g gre&%%eﬁig es%/er 494! %/%t?llair%{i&%ng agent such

| KyT'ene gr'eroa ene, “su

as DIBAL-H| KIATH, 0 REDHBI T iintat ik Meﬁt archyassTH¥) bénSene or toluene .
substituted with a | ower substituent group.

[0175] Alcohols 50A are converted into ether derivatives 51A by treatment with a base
(e.g. sodium hydride) in an aprotic solvent (e.g. tetrahydrofuran, N,N-dimethylformamide)
followed by addition of a substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted aryl, or substituted or unsubstituted
heterocycylalkyl halide.

[0176] Aldehyde intermediate 52A is prepared by reduction of ester 49A with a reducing
agent such as DIBAL-H in toluene or dimethoxyethanol oxr sodium borohydride in ethanol
or diglyme. Alternatively, compounds 52A are prepared from alcohols 50A by treatment
with an oxidizing agent (e.g. chromium (VI) 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).
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[0141] For exanple, where R 1 R1A R1B, R1B1, R1B2,
R1B3, R1B4, R1B5 5R1B6, R1B7, R1B8, T . 1B9 -p IBIO -
wa oF/esed >2A 2B T>2C T>2D 2G 21 A 3B r>3C r, 5P(511XU82955¥J)08049
5A2 -p5A3 JX , Ix , JIX, IX, JIX, JIX,
[0177%2( Co%éoundpgSA a}%reg%d’ éﬁuctn)@(ammi%o o}‘)éldeh%e% 52@6@1th
C Al R6AZ, A3, R7 R7B, R/C, Al R/
amme&@A, asegondule peingeort 4 tybrtgley awined Tﬂlﬁmmcaonub s#iiried toetjby treatment

ot 523 v BecimiZt Pompetihnr wdrage ¥ef (e, e, $5tm boronycride
or so&ﬁdﬁi SahkddrohriHAS} intalgo%nhﬁfcﬁ 29 %tfﬁih?&bhﬂan St 100 ed
aryl ,” substituted heteroaryl, substituted aryl al kyI

dichlexggthane encdethehise.er oar yl al kyl , or form substituted ring

structures, the designated R group may be substituted

wth a subst i tuent gr ®yhem@XIEr nati vely, the

designated R group may be substituted with a

Si zedoynms t,ed substituengogeoup. I n sone enbodcopmrts,

th inglrat edR gr ou g% t ut ed wWHb KR
itudent group. i kewi s&,” Where L2

8re i ndependent |y sel eciied froma substitUt edn
al kylkgneor substituted feteroal kyl ene, L1 andger L2

may substituted with a substituent group, size-limted
substi t ueoo,mgr pup, or | ower Heubstituent group. Wher@y/

is s fﬁ*r'-oum substi t uted al kyl, substitx R
—tvot d¥ Kyl | -sumnuu«hg@' Rind -subSt i tht &

hetegoaryﬁ A may substit h a substituent} g
group, size-limted substgstuent group, or |owerRs
substitu®Rt group. I1. EXEMPLAPR SYNTHESES [0143] TH#®
conpounds of the invention are synthesized by an
appropriate conbi nati on of

" R
0 R1D/N
2
N//m,L\Rz N/ I N/L\R
N z N 2
/ H / H
RS R5
51B 53B

[0178] Saturated compounds 49B-53B are prepared as described in Scheme XI. It will be
appreciated that Scheme X1 exemplifies the synthesis of pyrazole derivatives; however, the

synthesis of other heterocyclic examples such as those shown in Schemes III, IV and V can

proceed analogously. Reduction of enone 47A to saturated ketone 47B is accomplished by
catalytic hydrogenation using a catalyst such as palladium or platinum catalyst in an inert

solvent, such as tetrahydrofuran or an alcohol such as ethanol, or using Raney nickel with

hydrogen.
Scheme XII
1D
i
COZMe,LZ\ , CO,H 2, R~ .
7 N R i oS
5N N N
R r® RS
49A,B 54A,B 55A,B
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generally well known synthetic nmethods. Techni ques
useful in synthesizing the conpounds of the invention
w@e®@shgtro r eadi |y apparent and accessi bl e to tPOBFESINS/008049
skill in the relevant art. The discussion belowis
f f I atgp
01780 L SAER AR 8L ol B MEERE B Bl ouncs o

the presegtihveniion HOoep@inds 544, Binag bs @r@ﬁredfrdnot49ALM§d]€yﬂr61@’sis of
define the scope, of reacti react.i on sequences
the eplRRysing AUGQRY tlutions gF E@&Fﬂﬁ ORe 0B bimdRy dspidR e alooholic
a8tk SR %’%’éﬁg&keg g
solvd%%@ﬁ@ﬂrﬁrsé%tﬁléﬁﬁdgltog g{é&ha!rﬁg 'g,?i?ive ) er{(i) AL ére'drfrcﬁﬁlg RS and an
amine oripg staddardayetbodsstf aasdebandfemation] fotr axampte EDEot HATU with
enant i oner ound ntainin e doubl e .bond
a1 OZREE B o5 FLRORBY D luge gk Hfethy a6 42 o, I SolvEnt such as
dichiBkdMisalur at ed conmpounds are designated Series B.8A 9A
10CA [0144] In Schene |, R1B, R2, R2A, R2B, and R2C are
as defined above in th§ |sc,®i on of the conpounds of
the present invention. ‘fi@ and R2K are
n(glepﬁndent |y selected from hydrogen, substituted or

unsstltut ed al kyl, subs ROk Qr unsubsti tut edRL_0O
NBstktuted cycl %/Lz\Rz
het er ocyetoatkyl N° |
=0 arfyl, and substit uied<or

’k"yR2 substitute
RsN substituted or unsubst |"ﬂ ut
unsghsti tuted heter oaRyl . %&4@ Conpounds 6ARI1A arGa g

prepafed as |Ilustrated |n chieme |. A suitably
]Er otected piperi dpne- arboxylic acid ester 1 is
(0189} ¢t Sehemer WIE Riels o R @5111 Rag«resaédiieﬁmdq@lwffs #a thasepmpapnds of the

or potassiumte/t-butoxide in a polar solvent
preSé(ﬁH%h%ﬁ’r\ldl met hyl f ormam de, ethanol, t r -butanol,

R TRy R RS TR
sultaﬁfei%\féeﬁ%ﬁfétaﬂﬁé e@ég es"ucl‘?as gﬁghgedggﬁpﬁﬁﬁ%dg%c%gﬁﬂ Pehgent or an

I ncl ude benzyl” and car roups
orgalﬁcezmolbagemgyn ansblyeyti such as ether, THF or a similar aprotic solvent. Compounds

57A,B may be prepared from 56A,B using, for example, Swern oxidation conditions or an

oxidizing agent such as MnQO, in an inert solvent such as dichlorormethane.
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(Boc) and the |ike. Typical alkylating agents are

primary, secondary or arylal kyl halides and are
wee@besa y benzyl halides in which the aromat PCT/DE2995/008049

can be substituted with a R1B group.[0146] Keto ester

2 is hydrolyzed and SdcardX®| ated by heating in a

sui tabl e sol vent such as aqueous net hanol or ethano

in the presenceé?ﬁsa strong acid (e.g. hydrochloric

%BI or sulfuri¢ agid) to afford ketonem@p The

nfeactizon i s typically-carrjed out at t S 2
N‘/l enmer tw—e—:efoh enf{ m xture. [0 4l etlone 3 is
N~ "Converted to en a Robi nson anngf ati on reaction

RS Lol ving trearsent pfg3 with a base (. g. spp@ assi um
or “sodi um al koxi des) in an al cohol solvent (e.g
;y\on is

nmet hanol , ethanol, or tert-butano ) ol | owed
addi ti on of nethylvinyl ketone (I\N The rea
typically carried out at 0-25 8§. Th|s reaction an

such as pyrrolidine, piperidineYr rrprphol i ne i A
aprotic solvent (e.g. benzg -gb DEN& r»
reflux tenperature foll owedybyc€ooti ng and add
MVK. [0148] Enone 4 is prepgredeas optically tiveA,B
formwhen the nitrogen-containing base is an optical

i soner of a-nethyl benzyl am ne as| described in J Med.
Chem 39: 2302 (1996). Alternatil)vely, the Robinson
annel ati on can be carried out in an asynmetric manner
with catalysis by an am no i“\q)such as /-prol |R|‘?e, R
[0149] Renoval of the N-protectiing group Z from
conpound 4 is acconplished underystandard conditiony
such as treatnent with a cm/ol ST Nt eR'and sufgaruenit N R
hydrol ysis when Z is benzyl ,N ord am ne 5

Sui t abl e chl orof ormates | nc& udegygf hyl R/s 63A.B

[0182] In Scheme XIV, R, 12 RM™, R R'P and R? are as defined above in the

compounds of the present invention.

[0183] Thioketene acetals 58A,B may be prepared from acids S4A,B by treatment with 2-
trimethylsilyl-1,3-dithiane and n-butyl lithium in an aprotic solvent such as THF. Typically,
the chemistry is performed at —78 °C. Esters 59A,B are formed by the treatment of 58A.,B

with mercury™ chloride and perchlotic acid in methanol.

[0184] Reduction of the ester in compounds 59A,B is achieved with a reducing agents
such as DIBAL-H, LiAIH, or RED-AL in an inert solvent such as THF, benzene or toluene
to afford alcohols 60A,B. Alcohols 60A,B are converted into ether derivatives 61A,B by
treatment with a base (e.g. sodium hydride) in an aprotic solvent (e.g. tetrahydrofuran, N,N-
dimethylformamide) followed by addition of a substituted or unsubstituted alkyl, substituted
or unsubstituted heteroalkyl, substituted or unsubstituted aryl, or substituted or

unsubstituted heterocycylalkyl halide.

[0185] Aldehydes 62A,B are prepared by reduction of esters 59A,B with a reducing agent

such as DIBAL-H in toluene or dimethoxyethanol or sodium borohydride in ethanol or
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chlorof ormate, ethyl chloroformate and a-chl oroet hyl

chl oroformate. When Z is a group such as Boc,
waele@snsBet i on i s acconplished by treatnment w tPCEHUS2005/008049
~strong acid such as HO in a protic solvent (e.g.,

digly%.ﬂ%@%%t ‘81’2?' \@oﬁgohﬁds:ég%g? g%‘i@ yIS ?cEﬁ{)Igtai’ngI@]lg%f%WgA Oﬁlda,‘tlon

with mém&zmgmgeﬁtf(e(gn diavwivah KYI) reag;enis G&d;]fkgsl pyridimum chlorochromate

het er ocycl oal ky, l al k ar teroar
and pgagipgen %a&m%w%\)tm@e@groﬂe XWE‘%} e 5%%{1 5o tSwem

ox1daﬁl)ﬁ)ﬂe%dd°(%%(élgl etdﬁdtd'i}ﬁeth?ﬂﬁﬂ ?fd% f@iﬁd%@é?ly%ﬁaddm&nﬂﬁ an

presence 0 C|ng agen as sodi um
mgmhbhmbydﬂldﬂnﬁﬂwkmdn@n1cyanoborohydr|de in an inert

solvent (e.g. 1,2-dichloroethane). [0151] Conpound 7A
[0186¢eARIRE 6B3A R pr@ﬁarmﬁ%@wwk afiYatid8 of ﬁﬁ@ﬁ*&g dzx B with

freatnent of HA W th an aryl, heteroaryl e,
ammeyua,Grieconsiary ammet e tprt@sseatm@eofT hg r@@p@ers cgmqﬁlamt hm Treaﬁnent

or 283 ¥ s i conBRB8T nd B Bhye SRS

borol@@ﬁﬂ@ B§bdBhn TR dBOr B ERE) &tla bMVéfﬁ)éh@H asQBtrﬂfydEtﬂumI gthanol,
rlnarg secondary or tertiary al;% b cycl oal kyl,
@P®

1,2-disblospasbane] a@gﬁhg,]lke a‘}uyu@p RIA.B enuldy Bropaig |}<>y|convers1on of the
tco§TEBAEN, DR 5 GEE b B, Y £l Bngle RGO Rl
displicein@ht ofithaldanmgameupt wigh hn &@ineAl t ernatively, 8A may be
prepared by coupling of amne 5A with the requisite
carboxylic acid in the of a suitable coupling
agent such as N5Ndi cycl gﬁgég?g bodii m de. [01 53]
Conpound 9A vwRere R2K is hydrogen may be pregared by
treatment of 5A with a primry, secondarwﬁor tertiary

al kyl 3 k,ylL2 het erocycl oal kyl, _ary | Lar
het /0] y! 4 W isoByanate in_an i Er 4 (e. &
t ol uqpe~gishror onet hane, 1, 2- di chlproetrtane or

dloxdne) Wien R2Ki s a group other than hUdrogen
conmpdund 9A may be prepared by treafhent of 5A with
t he car b#fbyl hal i de R2ZIJR2KNC(O) X (where44Bis d,

[0187] Saturated compounds 44B can also prepared as described in Scheme XV. It -will
be appreciated that Scheme XV exemplifies the synthesis of pyrazole derivatives; however,
the synthesis of other heterocyclic examples such as those shown in Schemes III, IV and V
can proceed analogously. Reduction of enone 44A to saturated ketone 44B is
accomplished by catalytic hydrogenation using a catalyst such as palladium or platinuim
catalyst in an inert solvent, such as tetrahydrofuran or an alcohol such as ethanol, or using

Raney nickel with hydrogen.

Scheme XVI
1 1 1
L1 ~R L1 ~R L1 ~R
H — LZ\
OO0 — O —
N N N
/ / /
RS RS
64A,B 65A,B 44A,B
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Br, F) in an inert solvent (e.g. tol uene,
di chl or onet hane, 1, 2-di chl oroet hane or di oxane) in the
wQe@sese of a base such as triethyl am ne. [ 01B&i/US2005/008049
Compound 1QAi s prepared by treatnent of 5A with a
[0188] prGomgropnds é4ABdanalworbetpaentares as shbwy in SehesrepkVkyy introducing

e rol LS PSR iR B ot e

of the t§p{5 £6U OBOBINBRGItiods Ardir6ddiare Ehaae convealiienaae thd samiche
resence of a base such as triethylam ne. [0155]

those dGonipedifid the preparationspn Selpnisp liapddt nent of 5A with the
sul famoyl halide R 2BR2ZCNSO2X (where X is O, Br, or

L ASIAY AN MIETHODSFOR MODULIAN MNENGL UGGHORTHIOID
1, 2-di chl oroet hane or dioxane) in the presence of a
RECEREQR AGKEWIEY triethyl ani ne.[0156] In Scherme |1, RI1B,

A C : i .
[0189] ab .eg:%lm ogﬁﬁse%fgﬁef pre%ﬁg&té%n n%z%ﬁog??f%cgfo? ilge‘i"ra?xg@uﬁg&mcmd
propertdsMMéhdds qfraepaingttomponndsatapatde efimkétlatieg glBcdcSdiverdreceptor

it o oS ot BB Rt et Lo o

i t ; . . i S is
moauf G5B RrFOTROLAG R AR RSBl B )
preventii @GR ligeaite fismdfindiogpoihe @GR .68 i enthodevents, thdwompounds

N SIE AR TN W
the abiig‘)@%g%hﬁﬂuﬂés 80P ¥ind td Ble S, YD PdecRRi¥RY B0 t6hd GR; (3) prevent

' I'Tshed by ‘catal ytic hydrogenation using a
GR ligamtsators birstingrtodke GRL (Bdiadwlate thelagtivitues tha R st cellnlapn

i nert | vent, such a.s tetrahydrofuran or an al cohol

systemg grg{{oraéggiiﬂgﬁ891_1-0)32@{0@(,1%%#?0%,9& y, 5B can be prepared by
treatment of 4 with a dissolving netal, such as

BindinghAssaysi n | i qui d anmoni a. [0159] In Scheme 111, RI1B,

[0190]?}2&4?%?6; %ﬁFi@Goo%;m%%’, Clﬁg i dilafors gx%fihélﬁﬁiea *39\@81'33155@ 8% molecules

that compete with a ligand of GR, such as dexamethasone. Those of skill in the art will

recognize that there are a number of ways to perform competitive binding assays. In some
embodiments, GR is pre-incubated with a labeled GR ligand and then contacted with a test
compound. This type of competitive binding assay may also be referred to herein as a
binding displacement assay. Alteration (e.g., a decrease) of the quantity of ligand bound to
GR indicates that the molecule is a potential GR modulator. Alternatively, the binding of a
test compound to GR can be measured directly with a labeled test compound. This latter

type of assay is called a direct binding assay.

[0191] Both direct binding assays and competitive binding assays can be used in a variety
of different formats. The formats may be similar to those used in immunoassays and
receptor binding assays. For a description of different formats for binding assays, including
competitive binding assays and direct binding assays, see Basic and Clinical Immunology
7th Edition (D. Stites and A. Terr ed.) 1991; Enzyme Immunoassay, E.T. Maggio, ed., CRC
Press, Boca Raton, Florida (1980); and "Practice and Theory of Enzyme Immunoassays,"
P. Tijssen, Laboratory Techniques in Biochemistry and Molecular Biology, Elsevier
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t he conpounds of the present invention. R6D i s
sel ected from hydrogen, hal ogen, -COH, -NH2,

wG@apsos17ed ed or unsubstituted al kyl, substi t utBCI/082005/008049
unsubstituted heteroal kyl, substituted or

Scienﬁ@ PUDRAUS Q’dﬁs‘fé %ttlﬂ’é% egﬁ%f wc‘ﬁq ﬁfco ut e%f’ﬁe'rél#'b?d

et erocycl oal st t Unsubst
referamod. substi t ut ed or unsubstituted heteroaryl. [0160]
Compounds 13A, B-17A, B are prepared as described in

[0192?1’0 hﬁf@%hli #;hase-@oﬁﬁkﬂﬁ% biaflink %Eé%?@ Sfopéza%ﬂl'@‘*ﬂ% é@fﬁéﬁb &mpound can

fornylating agent such as ethyl’ formate’in t
compptecsiing dabefedainalyte Huspecis Woding mitessirhoindiag egerg ddimdhto a solid

surtugy ol it ool FpRfen B eSaERe Mok Bt adhe g agent
can BT bEUIr B2 B8 ipRasdn Aa{eﬁmﬁoblysmeqmemammmemeuéa GR and

the reflux tenperature of the m xture yields l%razo es
the bn@mgagerrtr@atbmhéphmﬁfghmdw Bie congeritratiqriphlabeled analyte

bounlf B eBfite fen SR e BroRbekiBhito B AFRET o ek dfpqupg to

comp’e{:&mQhéSblﬁﬂmg(aswr azol es 15A 5B. Treatnment of 12A 5B
wi th hydroxylamne in a solvent such as ethyl acetate

N
and aiagkf Evlmmtb of tmlhnﬂuesekl(oﬁiﬁﬁni}rl]d iﬁ’t hﬂly bramtsamoa;tapaiam ¢he(h@ind
NECTE A TINEE Era iR
been ﬁg&clﬁ)e%]fér ﬁs@lﬁﬁk G t@%@@mﬁq@%@n& Encﬁ&!&@éﬁeooh}{d llgand or

Brom'nati on S GAS5SB- | y conventi on
betweat bomdd test odrnmrﬂraadtthmmicew tmbomnrbteeiwpnmoom dEhase nto;Wde

) treatme f 5B- | | t
identiRRPR A B DOB BpyRls zaée dipglaor e ﬂ%aieﬁgseﬁ‘? such

electﬁ‘)%ho@ﬁl@ '@%é?fébélbé&l@ %du@m@ ﬁr@h}ﬁﬁﬂt‘iorﬁdﬁcthe ﬁ:%eptor—h%and complex
t et rahydr of ur an fords brond derivatives

with ifmtmmle eulfate 4B wsarréloproeldafdeuwtgp atitep anchibarenpdval giyrpound

comd G By 50 e o et Bt SRRAF AT britifho

immobilized antibody. Following separation, the amount of bound ligand or test compound

is determined.

[0194] Alternatively, a homogenous binding assay may be performed in which a
separation step is not needed. For example, a label on the GR may be altered by the binding
of the GR to its ligand or test compound. This alteration in the labeled GR results in a
decrease or increase in the signal emitted by label, so that measurement of the label at the
end of the binding assay allows for detection or quantitation of the GR in the bound state. A
wide variety of labels may be used. The component may be labeled by any one of several
methods. Useful radioactive labels include those incorporating g, 127, 3%, C, or 2P.
Useful non-radioactive labels include those incorporating fluorophores, chemiluminescent
agents, phosphorescent agents, electrochemiluminescent agents, and the like. Fluorescent
agents are especially useful in analytical techniques that are used to detect shifts in protein
structure such as fluorescence anisotropy and/or fluorescence polarization. The choice of

label depends on sensitivity required, ease of conjugation with the compound, stability
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I m dazol es 22A 5B are prepared by treatnment of 18A5B

Wi th guanidine (R6L = NH2) or an am di ne (R6A = al kyl
w@e00a/0%17%9 i n an al cohol sol vent in the presenceECDUSH05/008049

base such as sodi um et hoxi de. Oxazol es 20A 5B are

requirdtfARAARIaPY PR 3hdihihehBAioR Wbt Qfe%iew bf%%u?[gbgﬁn%%r %&nal

{al cohol sol vent such as ethano I m dazol ones 2IA5
producargsyptempaviach tmpy fhe aisédn gecl'd A5 Batantt o.at,391,904, whi ch is

incorp Qi HEFrn Y IR ACen AP B0 2] PRFPosEh oS 1Ry Shdihs ponpled
directl§8r infrect3010-th Sd&kired CoRpEnechb o £k 83y a@&ﬁ)&‘iﬁ§ kdmidtBods well

di scussi on of the conpounds of the present invention.
knowngg therest. vV © L2 R2 23A1B 24A B [0163] Substituted
i m dazol es 25A5B can al so be prepared as shown in

[0195] Sch& @ myetitive B@bR@RYsayk, khe bdoud®bf ifRebifloa nfg be ad @erdfined using
defi ned above in the conpounds of the present

the techpigeastdissiosedbaisiunble aanngofimpitiéonpidigand bindipgby 2 test
compoff BRI FAUE Rl LERHTRL Lty by THRGATRERHERLARR, o
analytéCand/ esiséodnpoind clanpauundd. Bddk &eiplag epbodititent, aAcdnpsund is said

acconpl.ished b reatment_with copperll acetate and .
to be cpblR D iATBRGNE g PARED @R higand foredpRa a spmeetifizr Smding

sy T PSSR S, SR A GRS s
Examp?®68.BIn 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 63. In another exemplary
embodiment, a compound is said to be capable of inhibiting the binding of a GR ligand to a
GR in a competitive binding assay if the K is less than 100 nM using the assay conditions
presented in Example 63. In another exemplary embodiment, a compound is said to be
capable of inhibiting the binding of a GR ligand to a GR in a competitive binding assay if
the K| is less than 10 nM using the assay conditions presented in Example 63. In another
exemplary embodiment, a compound is said to be capable of inhibiting thes binding of a GR
ligand to a GR in a competitive binding assay if the Kj is less than 1 nM using the assay
conditions presented in Example 63. In another exemplary embodiment, a compound is
said to be capable of inhibiting the binding of a GR ligand to a GR in a coxmpetitive binding
assay if the K is less than 100 pM using the assay conditions presented in Example 63. 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 tharx 10 pM using the

assay conditions presented in Example 63.

[0196] High-throughput screening methods may be used to assay a larges number of
potential modulator compounds. Such "compound libraries" are then screened in one or
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,
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[0164] The group RIB in conpounds 27A, B-30A B can be
nodi fied prior to synthesis of the conpounds according
wo eooSosmees |11 and 1V, as exenplified i n ScheP@&r/uU$2005/008049
Thus, brom nated derivatives, such as 26A, B can be
Advaﬂ“ce@tﬁe&eféch%@\mme qer syﬁph S R BV EYura oMMEe 483 AN pplied

bi s- pi nacol at o) di bor on érivative fol | owed by
B1osystcxp§;d3rost§a€3£ﬂyy@éd 946 Flas, Mitlipage.BadierdyMAdhe br ono

cdE |v8t|vesmay be converted to aryl ethers 29A B by

——‘%&%ﬁ—%ﬁ%ﬁ—yzed ether formation or to am de

[0197F€e Ueﬂadabétﬁﬁss%&ﬁnﬁ)lbywﬁéﬂb lcaltk etpetlatatiyaeebntaining GR to assay for
car bor%matl on/ am dati on procedures. Derivatives 27A B

bindinigrpr wdukatiRe BT aetivibt o (Faby b cempowd of thp aresent pgvention.

Exem]%)]rﬁ%a‘é gé s%lat%?ﬁ‘bg uX%dlthg&dﬁl%ttg lt {%Xﬂh%&{ gin%g r@féhﬁl clude

nce o adi um*cat a
e.g., aly maﬁikﬁaliaﬁ cens ﬂj‘chﬂimgl lewlodyted Bich dRhBﬁtrolfh]B,'Smoﬁdgﬂdas
R1B5, L2, and R2 are as defjned aboyve in ﬁ
macroghagsseasBRPS, PROPRIERGHRIS d ] W@Plﬁ?%f‘énfuc as Tcells and B
e Ratno s i
o, LR B RRLNE el Bl B4 M iy e vins
cells),lmdmmdhsﬂlceﬂs Sibioshdaptsp ndrdiao cemy nhmsicselid, btdaet mtmpodlsdgvarian

according to. S henes |11 ex i.fi
cancoEAROREOR. CoTvisal brBrep Rt 1elepGstgiias Jivet ST Kb Sllsv
neuroﬁaﬁ’%eﬁs 39 fvehas TRl cdils CiRtINaI3dealfr RS Mo prid c@ﬁs or tumor
31A5B can be converted to amno derivati ves 35
cells armthes tyies of fromotiel qebilivepi Qhowirse, @Mq:a@drecﬁxpw@sqdmawﬁwhat do

owed, by co per.- yzed animation. Simlarly, the
notewrﬁwaﬁqqgéa?ﬁéf%g% tonverted to aryl ethers 34A5B

by metal -catal yzed ether formation or to am de
[01 98]Jler1n vemmi vasssyagnesntseafiGhn a6 el appsefein fusions, can be used for
| at | on/ I
sl o QAT 36 SR PREAHE i, GRAIAAN HEReSRAHe o

fragmbhite Akt fRgmhveBpabild of ndigg Gredigandd@ o dexameihdsdne).

the presence of a pall adium
Alternatively, any fragment of GR can be used as a target to identify molecules that bind

GR. GR fragments can include any fragment of, e.g., at least 20, 30, 40, 50 amino acids up
to a protein containing all but one amino acid of GR. Typically, ligand-binding fragments

will comprise transmembrane regions and/or most or all of the extracellular domains of GR.

[0199] In some embodiments, signaling triggered by GR activation is used to identify GR
modulators. Signaling activity of GR can be determined in many ways. For example,
downstream molecular events can be monitored to determine signaling activity.
Downstream events include those activities or manifestations that occur as a result of
stimulation of a GR receptor. Exemplary downstream events useful in the functional
evaluation of transcriptional activation and antagonism in unaltered cells include
upregulation of a number of glucocorticoid response element (GRE)-dependent genes
(PEPCK, tyrosine amino transferase, aromatase). In addition, specific cell types susceptible
to GR activation may be used, such as osteocalcin expression in osteoblasts which is
downregulated by glucocorticoids; primary hepatocytes which exhibit glucocorticoid
mediated upregulation of PEPCK and glucose-6-phospahte (G-6-Pase)). GRE-mediated

gene expression has also been demonstrated in transfected cell lines using well-known
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catalyst. [0167] In Schenme VII, RIB is heteroaryl and
R1B1, R1B2, R1B3, R1B4, R1B5, L2, and R2 are as
wa@ledosngrieabove i n the di scussion of the conpouPdBUS$005/008049
the present invention.Schene VIIl [0168] It will be
GRE-regplpké@ﬁ:@ueedeﬂy gothe mkisk edhrharyttiveoaviius grainoted MIMIN 'S
rate chenes 1-1V and VI VII ereini Rl
nansfecfed 3 e B o SuRE Fi0G o B, Jxegplss o Heg e gene

constru@Pchele 1&@1‘&%1@%)1 Q&ahﬁ‘e Msﬁﬂat&semﬁ Rh& %ﬁe}ﬁn@@ﬁ% kv etyl

substituted | ower™ al kyl group, for exanp
transfergged (i T)ad he Mlpbfd@wlnamnmnwﬂpuonl ltepwssmmemtbemaﬁﬁbd
@ﬁe

ot o o N8, B ond 0y S R PRI BT <

include thee that fre@&ie UONb&h BiMglaRAIE-4 8 Rﬁt ﬂi%%iovs}n%éé'ﬁﬁlﬁoﬁg:f
a- net hyl benzyl am ne as descri be .

collagenpsg) syelooxygenasernslimeiouseenmkimes, (MC?R-é RAS{IdISgbrferprex ssion

d cribe t he
s A A8 RS AT S
examplel@/a @114bdeBadsiil Gidhsubivp aend s idh is |pBes‘6ﬁ‘ﬂe§ I BRarhpsle 65.

al kyl, substituted al kyl, cycl oal kyl substltuteg
edur e
e T

cytotoxigity assky | Cetbtonicitymssays tard et té ﬁ%ﬁmﬁefﬂmﬁéigﬁﬁ t@wRich ad

I i e compounds
s P i Dl GRSy coreoucs
embodirfiédy fRe 'c%%}é{@iﬁy efs@%qhélﬁ@esQfonfa% ?3 %ﬁ%tﬁl\%@fao‘ﬁ@‘g E&Pgﬁ% the

hydr azi ne, fol by treatnen
test comppung. ;Any d¢qir¢ag@ no@&lgtar activitydndichiena Icyto&mlcdeﬁ&fml Ahexemplary

cytotoxnlnlty §53§}9 Ps presenteé ﬁxatﬁgﬁ 66.

Specificity
[0201] 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
compound that binds GR in vitro or in a cell-based assay for the degree of binding t© non-
GR proteins. Selectivity assays may be performed i vitro or in cell based systems, as
described above. GR binding may be tested against any appropriate non-GR proteirn,
including antibodies, receptors, enzymes, and the like. In an exemplary embodiment, the
non-GR binding protein is a cell-surface receptor or nuclear receptor. In another exemplary
embodiment, the non-GR protein is a steroid receptor, such as estrogen receptor,
progesterone receptor, androgen receptor, or mineralocorticoid receptor. An exemp lary

specificity assay is presented in Example 64.

Methods of Modulating GR Activity

[0202] In another aspect, the present invention provides methods of modulating
glucocorticoid receptor activity using the techniques described above. In an exempelary
embodiment, the method includes contacting a GR with an effective amount of a compound
of the present invention, such as the compound of Formula (I), and detecting a charage in
GR activity.
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Ft 8A 49A [0170] Conpounds 49A-53A are prepared as
described in Scheme X. In Schene X, R5, R1A, R1C, RI1D,

W@ 20081087782 are as defined above in the conmpounB&T/U820051@8049
present invention ScheneX, L2-R2 can be replaced by a

1020317 o o rBlep Bl Ao SR 7 B aRlee SRR o hfviy

(also refbrredid herdif aeMNoglacetoAidoit RcEfabi ABQonT) e lAdgliedtorticoid receptor
reaction involving treatnment of 45 with a base (e.g.
antagopist, 48 YpadrAcERIn.IBETLimaaY ReRPeEEIn piconpposnd Shéth rastiallyrar

complety Bl QRARniZE) HRMhdipEbe s BoplL ARG icoRIOR) onict e
cortisol ¥l gakieyic oanatued catitolahaldgPfy HGR gb&éﬁﬁinhibiténg any biological

Al ternatively, conpounds 47A can he prepared in
responggAsseGie] waidithe bin @gm'f] 2 fH tosthe gt

i V- prot ect edpi peri done-2-carboxylic acid ester 45 is
[0204] helat ectlatéd ¢mlzodliopit] thalGR/ madtlatee ina spagengloarbdicnidrgeeptor
antago&%ﬁ ﬁAégsSefl el?egl’i, ;ag%gqiﬁg gﬁ:&gp c%béﬁwgggﬁrgn’@:g giltaé(:)gn?s% réérgsgtg )a)
compofifbn &t 86thpRm. Wigh Bhibils 'a§¥ BRASHIEal Retpyh@dssiRiatdd wRh the

. suitablesolvent (such as toluene, bénzene or dioxane)
binding afie GRietapdgerisiyy prefedintiaby bindingtodhe GRtrgthe-{blan another
I ol e(;[ul si.eves ar an- tﬁlrk tr. 5% The..i n{l)ermstdi ate

nucleal, IR\ (A SHME FRRPTg A er?B?‘H@ TGOS &R an
antagoBiRPbiats prefer&itiall§ ve GRAGHRE Slaf AR mhekNScRiQSEREEptF (MR) or

copper1ll acetate to afford the optically active

progestesqupyecipigr(PRyt bria exganplary awbodigient tihespreific eluseeqrtigoid

r {Z). i . [ O h
B e e s e
(MR). Mntahothkt axeapldry embediarat, fite spscifiopheiotcedicbid redtpie adtbfonist

i by treatnment wth a base (e.g. potassiumor sodium
binds pypfersptighy fo GR ratherthanhepregssigegne reeepgpr (BRY-hanol |

et hanol, or tertbutanol) or by addition of a

[0205] ni bor aigatedcamiaalimentgthb aperificiglocasripgaid edceptbnantagonist binds to
the GRp\!vR}? an gésro]giat%n constant (Ky) that is at least 10-fold less than the Kq4 for the NR.
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 Kq for the NR. In another
embodiment, the specific glucocorticoid receptor antagonist binds to the GR with an

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

[0206] In an exemplary embodiment, the present invention provides a method of treating
a disorder or condition. The method includes modulating a glucocorticoid receptor by
administering to a subject in need of such treatment, an effective amount of a compound of

the present invention.

[0207] Methods of treating a disorder or condition through antagonizing a glucocorticoid
receptor are also provided. The method includes administering to a subject in need of such

treatment, an effective amount of a compound of the present invention.

[0208] In other embodiments, a method of modulating a glucocorticoid receptor is

provided. The method includes the steps of contacting a glucocorticoid receptor with an
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nmor pholine in an aprotic solvent (e.g. benzene,
tol uene or dioxane). [0173] Treatnent of ketones 47A
wowaoks/osr76or nyl at i ng agent such as et hyl for mat BCDEUS2005/008049
trifluoroethyl formate, as described for exanple in
effectiverag@®intofl £édmpcnd bf (he)presBBOinvértRAANd detectitpa phage nrie
. of a base such_as sodi um net hoxi de, LDA or sodi um
activityfdbs glBceqeriagridficeRtPt sol vent such as tol uene affords
hydr oxynet hyl ene derivatives 48A. Treatnent of 48A
IV.  BHARVWEETICAL £ QMPBOSEHONSSORGLHGACHR THEQIBREGEPTOR
MOD S%heg I X) or an aryl hydrazine in an al cohol sol vent

ic acid with heating to the reflux tenperature

f ' -
[0209] g OIRtag?gQi‘ a&ge&,ethgfpiré%&%n@ﬁhaﬁ ?{cﬁﬁdéé%m&wﬁ‘dal Mashaions

prepared by treatnment of ester 49A with a
including é phammcewenatly scachtabls eRbiBint p)d & camppnndrof Erprasent mvantion,
h i nert solve sucg @S THFé enzene or toluene . [0175]
such asAne GHBPY il (Dareaded %8 et her derivatives 51A
by treatnment with a base (e.g. sodium hydride) in an,
[0210] apFlst dosnpoghdseefi the pregent invepaer, epndiaprgpare and administered in a

. N-di pet hyl f o ' 1 ol i 4
wide v b BT LU, 9L ooy v
pills, poWaetDatakes! %)Sﬁl%ﬁ,&iq@ﬁiskly&engﬁu lpslsi §ytyes slarries, suspensions, etc.,
__unsubstituted ar ¥,I , or substituted or unsubstituted
suitable) &rdngssiien Py heynatipgdt iThe compauists oAlttipReat IMNERIRLIR 4se be
.. | . . i . 4 i
A
subcutatieorslaxyaddodasdllypor iatrapevitorzatlphidsol, the competindsrizbcrared

herein (yrghA SPUGIRATS] BORBICHY A0TSR ERRAAT ALt
compoéﬁ?s%f tﬁﬁél%@éﬂﬂ MBveMidn Eﬁqg%hﬁnﬁt‘éféﬁl Pehs@Hhady NTHEGR modulators

orochromate and pyridi ntumdi chromate) in an
of this aprentio cad]scetvd adnsinggterdi yhindnoaeuteaieiravaginal sind gntranectal

Swer n o . .
routes 1nvglaud1ng suppositories, insufflation, powders and aerosol formulations (for examples

of steroid inhalants, see Rohatagi, J. Clin. Pharmacol. 35:1187-1193, 1995; Tjwa, Ann.

Allergy Asthma Immunol. 75:107-111, 1995). Accordingly, the present invention also
provides pharmaceutical compositions including a pharmaceutically acceptable carrier or
excipient and either a compound of Formula (I), or a pharmaceutically acceptable salt of a

compound of Formula (I).

[0211] 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, ¢.g., the latest edition of Remington's Pharmaceutical

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

[0212] 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
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oxi dation nethod (oxalyl chloride and di nethyl

sul foxi de foll owed by addition of an organic base such
wW@g00s08B6hyl am ne) . [0177] Conpounds 53A are prPREHUSH05§08049

reductive animation of al dehydes 52A with amonia, a

iS5 BRSSO B 6 LRI BT e e

and stgeeiredit and a reduci ng agent (e.g. hydrogen, sodium
bor ohydri de or sodi um cyanoborohydride) in a sol vent

10215 50 Bofy s IR RAEp R forg 81,0008 fckn Ty 570 B PR OPER acive
compsahdr Sugable oapiersraie magiesEB cabengie, epepnedumsstahese taloedigar,

in Sch XL It will b iated that Schene Xl
lactogs, @RI FFEEITy Harchy frlefe et pi e ieel 5 ediPes:
carbd\QWRNIS celfuflte Sy {]&xf‘ﬁéltﬁg HNaxOL&Bh bﬁﬁér?ﬁﬂ?}\?/t}ﬁg |r1]ik€. examphes

such ds those s own i n Scherres L, Y d Vv can
"preparaimed ds mtaided tuikinde Redooniletiorodt theastre4pmpoond with

satuyrated ketone 47B is.acconplished.b atal.ytic .
encap it Garilen g dcriis aeibe § Sipeufion oty BR pttd sebonent with
or witha et &l ¥Surrtolind®a by ¥dakridOWHRR s thi éDasBSciation with it.

tetrahﬁgr of uran or an al cohol such as ethanol, or

Similgglynepchelisepd tazeRreds aig ngludydir Sefdets, roovsisre cofisiler pihy cachets, and
54A Bl O179], 1 n Sche | | C RID .L2 and R2 are
lozerfe il DEokiHan B0 TR vt IR b iy o,

i nvention. Conpounds 54A B may be prepared from4 9A5B
[0214)y Rydatde yalidexgipients are carbohydrate or protein fillers include, but are not

limited to sugars, including lactose, sucrose, mannitol, or sorbitol; starch from corn, wheat,
rice, potato, or other plants; cellulose such as methyl cellulose, hydroxypropylmethyl-
cellulose, or sodium carboxymethylcellulose; and gums including arabic and tragacanth; as
well as proteins such as gelatin and collagen. If desired, disintegrating or solubilizing
agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, alginic acid, or a

salt thereof, such as sodium alginate.

[0215] Dragee cores are provided with suitable coatings such as concentrated sugar
solutions, which may also contain gum arabic, talc, polyvinylpyrrolidone, carbopol gel,
polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic
solvents or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee
coatings for product identification or to characterize the quantity of active compound (i.e.,
dosage). Pharmaceutical preparations of the invention can also be used orally using, for
example, push-fit capsules made of gelatin, as well as soft, sealed capsules made of gelatin
and a coating such as glycerol or sorbitol. Push-fit capsules can contain GR modulator
mixed with a filler or binders such as lactose or starches, lubricants such as talc or
magnesium stearate, and, optionally, stabilizers. In soft capsules, the GR modulator
compounds may be dissolved or suspended in suitable liquids, such as fatty oils, liquid

paraffin, or liquid polyethylene glycol with or without stabilizers.

[0216] 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
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the ester using aqueous solutions of |ithium hydroxide

or sodi um hydroxi de in al coholic solvents such as
we@edangi7eor net hanol . Am des 55A, B may be prepeeBUSI0SHNS049

54A B and an am ne using standard nmet hods of am de

hom8&oh @y PRkdiA s 1 g%io‘%a"ﬁ{eemo dds Wil hr@} then poured

of gani ¢’ base such a i sopr opy am ne or
into conveniept simedumolds, altoweddo t:odo:hndelherebw thsodiglify.

di chl oronmet hane. Schenme XI11 52A B 56A, B [0180] In
[021?12'“1@@11&%1’111 ﬁéarahgns R1udd SRl ﬁlsﬁ&sﬁﬁl{s' ﬁﬁ@nﬁﬁﬁ&% kg3

e conmpounds of the present invention
exan@despeatenis Waey Bonpgndglypelephitious. fF@mammmhlqustlm Aigsid

prep @it rlibg T Sy e AR B e g PTG
an organozinc reagent, in a sol vent such as ether, THF

[0218}  Adiepys wlutigns 6’(11‘5@1%@@@%]1 fuse @@rhﬁdumecstrm@sqm}ag e active
com}gcgn%gﬁ'{nesgatg d;d%%suﬂgﬁlg IolofPls %@5@3' Sabil? % thlckenmg agents

i on con an oxi di g’ agen
as devir€®. AQuédusisnigyehsisnd Mﬁtﬁble&ﬁﬁ&aﬁﬁse can be made by dlspersmg the finely
di_chl or omet hane, Schene, XIV - 1A RS 61A B [0182] In

dividgdggfige squppasnt jowatenith pieouspaaerglsuch ap paiugd opemtetig sums,

resm?%%tgx]ylc 1&1'8 éiégg]'igﬁ'g%lgt?)% E@% Eﬁﬁ% %gh%&g&g?ﬁgsﬂ?}pcellulose

soduanlatgnaﬁdmoﬂay\hyylpylealndma,t gum trhgaanth and gum acac1a and dispersing or
met di t hi ane and un1| an

wettlggragfn?tggg@]l Q;y@rﬁatgr&gy] oggrqqg:phopy]&{]lfg%pﬁ 1ec1t 1n a condensation
product of an alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a

condensation product of ethylene oxide with a long chain aliphatic alcohol (e.g.,
heptadecaethylene oxycetanol), a condensation product of ethylene oxide with a partial ester
derived from a fatty acid and a hexitol (e.g., polyoxyethylene sorbitol mono-oleate), or a
condensation product of ethylene oxide with a partial ester derived from fatty acid and a
hexitol anhydride (e.g., polyoxyethylene sorbitan mono-oleate). The aqueous suspension
can also contain one or more preservatives such as ethyl or n-propyl p-hydroxybenzoate,
one or more coloring agents, one or more flavoring agents and one or more sweetening
agents, such as sucrose, aspartame or saccharin. Formulations can be adjusted for

osmolarity.

[0219] 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.

[0220] Oil suspensions can be formulated by suspending a GR modulator in a vegetable
oil, such as arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as liquid
paraffin; or a mixture of these. The oil suspensions can contain a thickening agent, such as
beeswax, hard paraffin or cetyl alcohol. Sweetening agents can be added to provide a

palatable oral preparation, such as glycerol, sorbitol or sucrose. These formulations can be
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the chem stry is perfornmed at - 78 0C. Esters 59A, B
are fornmed by the treatnent of 58A, B with

woregosisyddchl ori de and perchloric acid i n net he@DiUS2005/008049
[0184] Reduction of the ester in conmpounds59A B is

preseraédibeitechddition of ahedtictidght3genissassatbit sabd. DASA extdmpld &Y 4d
or RED-AL in an inert solvent such as THF, benzene or

injectqbds Qi HEiEls, serdindo.al Ebsarasob Erpalhen BRE-$0500B Bie
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emuls®ak.v&he o{le phasetoah balhwdpethbie ail,or NN erabbdihydctaibed abeie) or a
f ol | owed ddition, of a substituted_or unsubstituted

. b
mixtuzg gfyfheses Shleil gals NE ARSI S5l dR RALTREY-0PGHTIRG BumS, Such as
gum 284S hihd %‘&rﬂ‘iiragﬁ%aﬂﬁﬁ ﬂgﬂdﬂytﬂc%grrﬁ'gwglols 'él‘.ciéf‘sg%d%liag §8¢bhefn lecithin,

unsubstTtute et erocycyl al kyl _
esters At patiybesters dédBdafren fatgpandschnidyhex dellamhidnmdesf suels aesabitan

mono ST ko SR Bt SR 0 S S D
polyoBfeliiylénd RrbifintRbMAbleXR! Whe CRIAMUICE 2/ t2RtAf Sydi@R& Sfnts
from al cohol s 60A5B bﬁg oxi dation with an oxidizing

and flaygeing agents, asgh tlanformulativn of syageaand edingh Sschpfpridendnsmman also
t.chldoro hrgrrate anag. yri dicoﬂi um di chromate) in an
con al%ﬁ‘r STC Ia\Péfﬁ?erY 1."5’.0%?1" V' EtTRSE ane); or using the
Swern oxidation nethod (oxalyl chloride and di net hyl
(0221  [Tihg Ry enody]atessued theyneeéipe canbo deliygras byamansdasasdy.duch
: [ ' . ' 6 ed by
topicaPibyt, Ea I uBT CBintich s D A i, BLTAGT Lel8)
creams,ednimnekatsy pastes) gelliex; paintsgpdwdery, addaar@soldhe reaction is
carried out by treatnment of 62A,B with the am ne

[ozzzgg:fgﬁg%}n@mt&s L AGhNGBE B alé@%igfl%lgé%@&%cr @gér#%r

or sodi um cyanoboro In a so
slow relgese iagh¢ bodyajmresbmpEnmicosphiaes card b adihimistaredeiaharelermal
.. and_.the |ike., .Am nes 63A B coul d :i\l SQ be prepared by
injectiop Qf dyug -gpntaining microspheres, which slowly release subcutaneously (see Rao,
J. Biomater Sci. Polym. Ed. 7:623-645, 1995; as biodegradable and injectable gel
formulations (see, e.g., Gao Pharm. Res. 12:857-863, 1995); or, as microspheres for oral
administration (see, e.g., Byles, J. Pharm. Pharmacol. 49:669-674, 1997) . Both

transdermal and intradermal routes afford constant delivery for weeks or months.

{0223] 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% sucfose, 2%-

7% mannitol at a pH range of 4.5 to 5.5, that is combined with buffer prior to use

[0224] In another embodiment, the GR modulator formulations of the invention are useful
for parenteral administration, such as intravenous (IV) administration or administration into
abody cavity or lumen of an organ. The formulations for administration will commonly

comprise a solution of the GR modulator dissolved in a pharmaceutically acceptable carrier.

Among the acceptable vehicles and solvents that can be employed are water and Ringer’'s
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al cohol group in 60A B to a |eaving group, such as a
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WO e@giosmyegr oup Wi th an am ne. Schene XV R L1 RECRES2047008049
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the particular mode of administration selected and the patient's needs. For IV

administration, the formulation can be a sterile injectable preparation, such as a sterile
injectable aqueous or oleaginous suspension. This suspension can be formulated according
to the known art using those suitable dispersing or wetting agents and suspending agents.
The sterile injectable preparation can also be a sterile injectable solution or suspension in a

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

[0225] In another embodiment, the GR modulator formulations of the invention can be
delivered by the use of liposomes which fuse with the cellular membrane or are
endocytosed, i.e., by employing ligands attached to the liposome, or attached directly to the
oligonucleotide, that bind to surface membrane protein receptors of the cell resulting in
endocytosis. By using liposomes, particularly where the liposome surface carries ligands
specific for target cells, or are otherwise preferentially directed to a specific organ, one can
focus thé 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).

[0226] 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.
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RECEPTOR ACTIVITY [0189] The conpounds of the present
i nvention can be tested for their antiglucocorticoid
wEe@pestses. Met hods of assayi ng conpounds capedi/eSmwhs/008049
nodul ati ng gl ucocorticoid receptor activity are
re t rein. Typlcal |y . r
0220 R 5 oot et RN B b By itk o
adjustedcf@pind. 1 agg ioviO0P0 byg, sedre e¥pisttiyyl . (ingdb 1000 mgl hwstEpieslly 10 mg
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o effect T - -
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psed ere test t oun
\ ( ,r.‘e‘:’;_ﬂir. 51D '.' ED |

GLU@@@gcbljggﬁyf@RSof the GRin a cellular system
and/or (5) exhibrt non-cytotoxic effects. Binding
[0228)s shy sng¢tbardBpedt the prasertriboctitior previdGR motiod firdhstreatment of a

. _l.dentified scyeenj ng. for | ecul es. that 6 co te
disorfteyy sonditpn Hiieh B iion e BRSRAEERASE @ T TD LS Bpthod, a
subjestdinl heddbfishién REdtmbhd ik aHRGASBIA AN FRELFd RGN bEa Bompound of the

nunber of ways to perform conpetitive binding assays.

presephingstonnbbelimewtds clretive ipmedulatiog sheeglugticoricaids receptor.
| abel ed GR ligand and then contacted with a test

[0229] onPOuREbty dhdliSedsy pratedfare eapablel dfbeighidathdratiagliaedcortyid
al so be referred to herein as a bindi ng di splacenent

recepipraRpdulatorephihe presert 1gventiong Fxewpkasy disease fiategiagivde pajor
povilie AGPEOREHE B WL RSp Uit e IR R g e
stresslis@niers; antimychbtictn@R edaveifie. gairg delibain ogeitiveymphither in

. This | at t f S
deprelé%%elg%gj Etsg 2%@@89%&%%39{@&@% giaiygivscﬁlrals %ﬁﬁDgwn%Sss};ngohle, psychosis

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

gastroesophageal reflux disease), postpartum psychosis, postpartum depression,
neurological disorders in premature infants, migraine headaches, obesity, diabetes,
cardiovascular disease, hypertension, Syndrome X, depression, anxiety, glaucoma, human
immunodeficiency virus (HIV) or acquired immunodeficiency syndrome (AIDS),
neurodegeneration (e.g. Alzheimer's disease and Parkinson's disease), cognition
enhancement, Cushing's Syndrome, Addison's Disease, osteoperosis, frailty, inflammatory
diseases (e.g., osteoarthritis, rheumatoid arthritis, asthma and rhinitis), adrenal function-
related ailments, viral infection, immunodeficiency, immunomodulation, autoimmune
diseases, allergies, wound healing, compulsive behavior, multi-drug resistance, addiction,
psychosis, anorexia, cachexia, post-traumatic stress syndrome post-surgical bone fracture,
medical catabolism, and muscle frailty. The methods of treatment includes administering to
a patient in need of such treatment, a therapeutically effective amount of a compound of the

present invention, or a pharmaceutically acceptable salt thereof.

[0230] "Thus, in an exemplary embodiment, the present invention provides a method of

treating a disorder or condition through modulating a GR, the method includes
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[0191] Both direct binding assays and conpetitive
bi ndi ng assays can be used in a variety of different
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(1958 B oL PR oSSR A RO, 02 o
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modylarend diwasendr@onditivpedteatednmpound. These i ncl ude

[0233] Single or multiple administrations of GR modulator formulations can be
administered depending on the dosage and frequency as required and tolerated by the
patient. The formulations should provide a sufficient quantity of active agent to effectively
treat the disease state. Thus, in one embodiment, the pharmaceutical formulations for oral
administration of GR modulator is in a daily amount of between about 0.5 to about 20 mg
per kilogram of body weight per day. In an alternative embodiment, dosages are from about
1 mg to about 4 mg per kg of body weight per patient per day are used. Lower dosages can
be used, particularly when the drug is administered to an anatomically secluded site, such as
the cerebral spinal fluid (CSF) space, in contrast to administration orally, into the blood
stream, 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).
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identification of the bound conpl ex by sedi nentation
in sucrose gradients, gel electrophoresis, or gel
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EXAMPLES
[0236] The following examples are provided solely to illustrate the present invention and

are not intended to limit the scope of the invention, as described herein.

[0237] High Pressure Liquid Chromatography - Mass Spectrometry (LCMS) experiments
to determine retention times (RT) and associated mass ions were performed using one of the

following methods. Solvent A is water and solvent B is acetonitrile.

[0238] Method A : Experiments performed on a Micromass Platform LC spectrometer
with positive and negative ion electrospray and ELS/Diode array detection using a
Phenomenex Luna C18(2) 30 x 4.6mm column and a 2 mI / minute flow rate. The solvent
system was 95% solvent A and 5% solvent B for the first 0.50 minutes followed bya
gradient up to 5% solvent A and 95% solvent B over the next 4 minutes. The final solvent

system was held constant for a further 0.50 minutes.

[0239] Method B: Experiments performed on a Micromass Platform LCT spectrometer

with positive ion electrospray and single wavelength UV 254nm detection using a Higgins

59
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Exanpl e 63. hi anotheﬂ!Q»enplary enbodi nent, a
conmpound is said to be“capable of inhibiting the

binding of a GRligand to a GRin a conpetitive
[0240]pi hdiengylafk@ayplpertdh@ k-caﬁbﬁxyb%@,cld nmﬂl}i gsterhydpeldordeesalt (1, Z
= benzg@jﬁ% Ig’agi] 9 Q ?lgpeeghgcgml OMI d 31dt Jolabe%qg bn% §od1um

hydridef(4.2B k] hJS‘;S ﬁlﬂnbl) @vablaﬁddad’llgarﬁfan‘&lsaavén IJB. @dd tie @n@ﬁtsl Wwera
conpetitive binding assay jf the K is_|ess than

alloweddp Mgrme anbien) terapRIAIT Gyl stirdaentietrer b ha&ﬁ%y@r@§1£ {p-3 mL,

520 LR SEAREL Y SO D, COMMAY o i i e

ambieﬁi:telinpelatm:@ rPeinil t o fiweatéd \nehe nugded and the contents were diluted with 400
mL of ethyl acetate, washed with water (200 mL), saturated sodium bicarbonate (200 mL)

oy

Q=

and brine (200 mL). The organic layer was dried over magnesium sulfate, filtered and
concentrated to give 20.5 g yellow oil that was purified by flash column chromatography
(3:2 cyclohexane/CH,C1, to 100% CH,Cl,) to give 17.52 g (98%) of the title compound as a
colorless oil. LC-MS: RT =2.80 min. (M-+H)" 338, (M-OMe)" 306.

Example 2. 1.3-Dibenzylpiperidin-4-one (3: R!E =H, Z = benzyl)
0

(0
o

[0241] 1,3-Dibenzyl-4-oxo-piperidine-3-carboxylic acid methyl ester, (2, R'B=H,Z=
benzyl) (17.52 g, 51.92 mmol) was suspended in 150 mL of 6N HC1:MeOH (5:1) and the
mixture was heated to reflux temperature with stirring for 48 h. After cooling the mixture

was basified to pH 10 with 6N NaOH and extracted with 3x200mL dichloromethane. The
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assay if the Kis less than 100 pMusing the assay
conditions presented in Exanple 63. hi another
wex@spsasy enbodi ment, a conpound is said to bRCTHRHDS/@8049
of inhibiting the binding of a GCRligand to a GRin a
gy i 0 . .
co o TR fnd col Bl o I Lo 0t
compodd 63 a Ehlgtiessionl BGPip UC-MS: R M3 Smirth s FHagshe used
to assay a | arge nunber of potential nodul ator

in one or nore assays, as described herein, to
Sihgartl) fy those |ibrary menbers (particul ar chenica
speci es or subcl asses) that display a desired
characteristic activif Preparati on and screening of
chemcal libraries is e known to those of skill in
the art. Devices for the grep n of chem ca

l'i braries are conmmerci gl avail e {see, e.g., 357
MPS, 390 MPS, Advanced®Chem Tech, Louisville KY,

(02438 o Pk ws) oiponi gl 8 it 5o BEA A Fpmo was
adde®8 4 s PR ABERYS nldilkide @RI 5, 033RANARDAYSSO MY W MBethanol and

whol e cells or cell fractions contalining GRto assay
stirrefl@t apbiedi tegpperaturedot 4% inom ‘The eatténts wereofoolid toy0 U and

. d t i ti Ex I | |
metng R KPing U 14t 0B mooT e 8 e i P Brseepfereere
allowed & RlatB Mo hiBieHE BomporSture MAYtIFBSIRIH. Abneshttated ACH HASNL) was
| eukocytes such as ‘neutrophils, nonocytes,

addedrbe eptienjeweregbistadoiohp ifierthes agoimrndshe salventg wietesgvaperdted to give

I yvies,  suc s T gell nd.B gells, |eukem i
« ropgfr i PEieh g litiled o fisfiS) efBitt RBsRonh BRBEE SV & Lows:
RT =mhpérminy, (MHH) 3325 us cells), endothelial cells,

fibrobl asts, cardi ac cel | s, muscl e cells, breast tunor

ﬁl > 4. R ¥ ! y Y &7 BRI X Vi iﬁf—ksﬁ%ﬁliﬂ@%ﬁrboxyﬁc

acid tert-butyl ester (4: R'® = H, Z = t-Butoxycarbonyl)

[0243] 3-Benzyl-4-oxo-piperidine-1-carboxylic acid tert-butyl ester (1, Z = ¢-
butoxycarbonyl) (11.50 g, 39.79 mmol) was dissolved in toluene (30 mL) and (R)-(+)-c-
methylbenzylamine (6.15 mL, 47.75 mmol) was added. The contents were heated to reflux
for 20 h (with a Dean-Stark trap) and then cooled to room temperature. The mixture was
concentrated in vacuo and the resultant colorless oil (16.5 g, 39.79 mmol) was dissolved in
toluene and cooled to 0 °C and methylvinyl ketone (4.0 mL, 47.45 mmol) was added
dropwise. After 30 min the temperature was raised to 45 °C. After 6 days at 45 °C, acetic
acid (20 mL) and water (20mL) were added and the contents were stirred at ambient
temperature for 1 h. The organics were extracted with CH,Cl, (50 mL), washed with water,
dried with MgSQy, concentrated and purified by flash chromatography (CH,Cl, 100% to
5% EtOAc in CH,Cl,) to afford 8.6 g of the intermediate diketone 3-benzyl-5-(1-hydroxy-1-
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neuronal cells, as well as fungal cells, including
yeast. Cells can be primary cells or tunor cells or
wo@ehenstrypes of i mMmortal cell lines. O coursePCIZBRSIAF008049
be expressed in cells that do not express an
I A [4S -1k
e RGNS R o OB T L BIA R RER, SRy g coloress
oil. Ths Judelmndwsc: diketone PO0WGT . D nenel) sws disselved npm@laﬁ@lr(m mL)

and sy oo g e o e L Vot hieHarn 4 g R e at 7

°C fox(fh OFhe ééﬁi&ﬂ&%é}@é@él@d to ¢ eha %Eétiéeici/d (1@%L)rﬁ&r@aéd afhe
can be used asatarget to identif ym)ecu es that

volatihss mcbrmmc@ad fandtheeediduecems partitiooked laatwe@n Bt (1Qim]L) and
saturelie e E0e soladom - i Bt phogsuaLyansd Quitiife s dtied (MasO.

Purifil 4RI/ flash chi@aRs IO, d1L 2006 $594 Erb&@ﬁmm%) afforded
transrrenbr ane regi ons and/ or nost or al

1.10 &«xﬁihaudb copeundmsaicolorisss ot L{JMSQMathpdsA)mRT 3 84 min, (M+H)"
di.nents, signaling triggered by GR activation is

1o m‘ﬁg%'garlgn P®¥8htify GR nodul ators. Signaling activity of

EGR can be_det?rnlned_ln nany ways .

For exa | e
¥ C's RlB H)

mani f est ati ons that occur

as a result of stinulatteaef a GR receptor. Exenplary

downstream events useful #Mthegf unctional eval uation

of transcriptional activatiog and antagonismin

unal tered cells includé& upregul ati on of a nunber of
Iucocort|00|d response el ement éGRE dependent genes

[0244(1 PBD@KpoltIydr‘b@ ne }énz ﬁbemzrsdhﬁ 048485 I@moﬁwné%yhlomthyl

B IR N I REN M

nitro geﬂ Osi R, bAﬁélo%oH‘ﬁg ¢ ﬁlﬁ(tlﬂf@’%ﬂse@jﬁbéﬁt%ﬂecbﬂl vacuo. Methanol (50 mL)
gl ucocorticoids; primry hep atoc%;es whi ch exhi bi t
was aglleit asthe confents heated to reflux for 6 h. The solvents were removed by

evaporation and the residue was purified by flash column chromatography (100% CH,Cl, to
CH,Cly/MeOH 9:1) to give the title compound as a pale brown solid, 1.51g. LC-MS: RT =
1.67 min. (M+H)" 242

[0245] The following compounds were prepared according to the procedures described in

Examples 1 to 4:

[0246] 8a-(3-Methoxybenzyl)-1,3,4,7,8, 8a-hexahydro-2H-isoquinolin-6-one

OMe

o8,

2

O

[0247] 8a-(4-Methoxybenzyl)-1,3,4,7,8,,8a-hexahydro-2H-isoquinolin-6-one
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nmedi at ed upregul ati on of PEPCK and gl ucose- 6-rhospahte
(G 6-Pase)). GRE-nedi ated gene expression has al so
whe@s/ogieeonst rated in transfected cell |ines uBCTYS2005/008049
wel | - knownGRE- r egul at ed sequences (e.g. the nouse
manmary tunor Virus pvemng (MMIV) transfected
upstream of a reporter ge¢ construct). Exanples of
useful reporter gene constyucts include |uciferase
(luc), alkaline phosphatasg ALPNHand chl or anpheni co

a _cetyl transferase (CAT e _functional eval uation
of transcriptional repression can be carried out in
cell lines such as nonocytes or human skin

[0248]i b3aE-Benmbetusdy-113,4, 1B Skihoxally e 23 isoimiobliné-erteos e
that neasure IL-lbeta stinulated IL-6 expression; the
downr egul ation orf cet enase, cycl ooxygenase-2 and
vari ous chenoki nes ( RANTES); or expression of
genes regul ated by NFkB AP-| transcription factors
in transfected cell-Ilines gkanpl e of a cell -based
assay measuring gene tpgns€ription js presented in

Exanpl e Sb. [0200] Typically, co nds that are

ested | I s.are 0 test d, in

o248 bE oGt 9 4 e S5t g e By ERbl sy 1o
determ ne the extent to which a perceived nodul ati ng
effect is due to non- GR)blndlng cellular effects. In

an exenpl ary enbodi neBIN e cytotoxicity assay

i ncl udes contacting a“co tutively active cell wth
the test conpound. Any deCrease in cellular activity
i ndicates a cytotoxic effe AniNexenpl ary
cytotoxicity assay is § ¥n Exanpl e 66.
Specificity [0201] The conpounds of the present

Exameplet6. 3rBemagneselfenybi8edentyd-1a3 .4 7e8.Ba-hekthydesgHyisé@linalin-6-one

ferpged. topaherein as a selectivity assay). Typically,
— XS S include testing a compound t hat
binds GRin vitro or a cel |l -based assay for the

degree of binding to
Seas

[0250] Benzenesulfonyl chloride (90.0 pmol) was added to a stirred solution of compound

5 (R'® = H) (25.0 mg, 90.0 pmol), triethylamine (25.0 L, 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.
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GR proteins. Selectivity assays may be perforned in

vitro or in cell based systens, a s described above.
w@RvobosTisng may be tested agai nst any appropr i BCEUS2005/008049

non-GR protein., including antibodies, receptors,

g pro ac
2Husdcmmolmeﬁ: 0A: RIE & tR?éF e odi nrent, the

non-GR protein is a steroid receptor, such as estrogen
receptor, progestergfie)receptor, androgen receptor, or

assay i s presented i n-EXe & . Met hods of
Modul ati ng GR Activbquﬂ 02] ot her aspect, the
present invention provides nethodg of nodul ating

gl ucocorticoid receptor activity using the techniques

025} bR SR B0 B oo RO Elum 25 mmon was

adde@iIDONtsoRitiod of TFPOMTH TS, iddehPERBand weny akddft antbieh as
t he conpound of Formul a (119 and detecti nﬁ@a change in
tempegrtuzg:for ¢i 3}y ThesoBEnts ez theR sempovedyn sapeeli Theresidenwagissolved

in CIERSS Y s i BPu RV BESBirihe (oo SR L eBLES:

butylpiéndBaFbSfl chloritle §5260A6 01,03 AR¢]) WECQRBERH aAf HROMkHs Wi stirred
used herein, refers to any conposition or conpound

for 18vhi Whtep &kQ k) s added sing et rergsmcwerb |e?<§ra(:@dtva§bﬁt%@ §15 mL),
W&Sh%&&/ltﬁ 'b%g% ?ﬂd Sﬂrlefﬂ\gé Lﬁtc}%fr%ﬁc%%lgb u A aﬁgorr{agqg)raﬁ%p (%I%Clz 100%

I1C or

to 5% BIOASH @H@@l@)@)ffdrdbdaémng beﬂ@bmelcmlﬂpbiuhd g aRB¥ange oil. LC-MS
bi ol ogi cal response associated with the binding of a
(Metlgd 45 R 4onins (MM 1n a rel ated enbodi nent, the

CGR nodul ator is a specific glucocorticoid receptor
Eamhplg @nR $h8-DiserzgE il 3 [Hotaei 317,8 8asptbvdrncc 2 HEsequinslin-6-ond (6B:

Rﬁﬁ(::?fkgrzﬁ{&%oni st refers to a

e

[0252] 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-isoquiriolin-6-one (4, RB=H,7=
benzyl) (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.
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conposi tion or conmpound which inhibits any biol ogica

response associated with the binding of a GRto an
wa@owniogt7eby preferentially binding to the GR rBECTE82005/008049
than anot her nuclear receptor (NR). In sone

HYi neral ocorticoid receptor (I\/R) or pr ogest erone
receptor (PR) hi an exenpl ary enbodi nent, the specific

gl ucocorticoid receptor agoni st bi nds
preferentially to GR ratker\than the m neral ocorticoid
receptor (MR). In anotherexemlary enbodi nent, the
speci fic glucocorticoid pecgptor antagoni st blnds
preferentially to GR rather it han the progest er one
receptor (PR). %rZOS] hi a rel ated enbodi nent, the
[ozssa]perfrlpmugi 6B (ROT=t HCRF & Phi (le4e0B.42ntuagh) rahdtpallh@ldﬁl Hiy@lroxide
with an association constant (Kd) that is at

(0. 35ge%§42 lilmqlb‘fvarel suspendedi i 4078l RE agebic apweanshﬂeydmge@ﬁ@@r@ér

I
amoSFRA ARG e 9. 8 PERL (S SRR UAL A ol Gt an
dissoh@dén @iﬁlzClz%ni)i tteb&tl with BVl H@4s dietipd efhel t giewsshd tidacéhpound as

r.the NR r e nent the specific
its o uick SR PSRt B0 B G = BiGTaRms SVETG" e
with an associ ation constant (Kd) that is at |east
mpﬁmmmmmwkmm 3tdvén. R 7.9, 8206 ahkdroa2i-

0 i nvention provides a
condi tion. The met hod
ucocorticoid receptor by
gct in need of such treatnent,
omPofnd of the present
i nvention. [0207] Met hgd {ng a disorder or
condi tion through antagon g ucocorticoid
receptor are also pr8videy.” The nethod incl udes
adm nistering to a subject in need of such

[0254] 8aB-Benzyl-1,3,4,4a0,5,7,8,8a-octahydroisoquinolin-6-one (5B: R'® = H) (84mg,

i ncl udes m)dul ating
adm nistering to a s

0.348 mmol) and benzenesulfonyl chloride (49uL, 0.383 mmol) were stirred in CH,Cl, and
diisopropylethylamine (73pL) was added. The contents were stirred for 18 h, diluted with
CH,Cl,, 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.

[0255] The following compound was similarly prepared:

[0256] BaP-Benzyl-2-(4-tert-butylbenzenesulfonyl)-1,3,4,4a0,5,7 ,8,8a-octahydro-2H-

isoquinolin-6-one:

ja of1ID

65



treatnment, an effective anmount of a conpound of the

present invention. [0208] In other enbodi nents, a
woredokosr77ed nmodul ating a gl ucocorticoi d recept oPCT/BES2005/008049

provided. The nmethod includes the steps of contacting

EQar&

2Hhammmolm— 6-bae althl \Rl”f\#HfL?tRé dBeuzviZ;orH coi d recept or.
I V. PHARMACEUTI CAL COVPOSI TI ONS QF GLUCOCCORTI CA D
RECEPTOR MODULATORS [ 0209] h anot her aspect, the
present invention provigdes, pharmaceuti.cal conpositions

i ncl udi ng a pharmaceg g ept.abl e exci pi ent and

a conmpound of the prese nvﬁﬁtﬁ’, such as the

conpound of Formul a (1)° provided above. [0210] The
ounds of the present, invention can be prepared and

[0257dd gg?ﬁnﬁf“&de@A (R o W deR arheazyD) ¢h3bedl- 94 panadhvay disselyed in

oneh 81 E8 KP4 T .3 SRR O SRR RN g aom

methb£1d€ (I92Smg,de8 SmnfYy. TRS corfténits ﬁvle@ﬂaeaﬁsu&@ EdTRIXABE 90 Bfi€; then
suitable for ingestion by the patient. The corrpounds

coolegf paupied lpjlﬁ(ewe?w anhgeracied Wlﬂbﬁ;ﬁéﬁs Thseorgame phase avas araphed with

br111e.aﬂ%1 %ﬁ%& [})a?{e{n%val'o% l@grﬁg%%c‘ 5?’4 mﬁ%tfnc% ena}%{éu}ﬁd as an

racu subcut ane

orangerttlh&tmeh Iv¢a@ meai in)Subs&hﬁ@}t eiiiﬁplé@ﬁtthbm(fﬁnmmﬁﬁbﬁdm LC-MS
herein _can be adm nistered by inhalation, for exanple,

(Methogt Ak ek a4 Pminddftibr&l y, the conpounds of the

present invention can be adm nistered transdermally.
ExtrepleR ZHBzEJ-BIeBZ\dm( %ﬂiﬂuﬁx&bemmmsullfmvld alwdagbm dileylene-

ﬂ;ﬂﬁh&ll}ﬂii on, povvders and aerosol for mJI ati ons (for
exarrp €S of steroid |nhaI ants, see Rohatagi, J. din.
Phar macol . 35:1187- 1995; Tj wa, Ann.

HO™ ™

[0258] Compound 10A G{IB =H; R*= (4-t-butyl)phenyl) (100 mg, 0.229 mmol) was
dissolved in toluene (1 mL). Ethyl formate (37 pL, 0.46 mmol) was added followed by
sodium methoxide (25 mg, 0.46 mmol). The contents were heated to reflux for 35 min, then
cooled, poured into water and extracted with CH,Cl,. The organic phase was washed with
brine and dried (MgSO,). Removal of solvent gave 113 mg of the title compound as an
orange glass which was used in subsequent examples without further purification. LC-MS:

RT = 4.36 min. (M+H)" 466, (M-H)" 464.
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Al'l ergy Asthma | munol. 75:107-1 11, 1995).

Accordingly, the present invention also provides
w@b@sasoeut i cal conpositions including a PCT/US2005/008049

pharmaceutically acceptable carrier or excipient and

Ex:%“éel@ SF-QQB% ‘fﬂﬁi 20(f4 tF Rrh%&%ér{z)enes 'ifoﬁyl) 7- [l—hvdroxv—meth—(Z)—

Plhial Imaceut T Cdal cceptapre salt 0 d ToIrrpuurtd
ylideneinll3a4.7, B)Sa-l{e@ﬂily]ﬁo EHFlSMtﬁl’pﬂhmﬁqoﬁ\(aniﬂRé%#lmalz—Rz =S50, (4-t-
c ositions fromthe conpounds of the present
Bﬁﬁaggﬁﬂﬂbn, pharmaceutically acceptable carriers can be
either solid or |iqui Solid form preparations
i ncl ude powders, tab pills, capsules, cachets,
suppositories, and dre [ ranul es. A solid
carrier can be on&°or eNsu nces, which may al so
act as diluents, fl @7orFng age ~Di nder s,
preservatives, tablet disintegrati hg agents, or an
encapsul ating material. Details on techniques for
[0259]f OCBMb@ﬁrl T)qrwk @dPrin ihal (PR bafR)phRhl) @&s%g bﬁsiz fn&hol) was
the scientific and patent literature, see, e.

dissolvedtie meﬂ@ablt GSGanefndFa@diumgmoﬂn@ﬂ% @3deogit. 35:31111(3): a@rﬂihﬁ

fomat%’ﬁisgi‘d‘,j; @g‘ggrfﬁdg o °5 Pﬂi’n‘@% n@@iﬁ&as §%ﬁ@l

organi¥d W&l e'xﬁadtéﬂ ﬁ'ltHTEE(l)AE Swidnbdwh Be bhiho ehy dHEV INMIES0H CRéﬁ’lSVal of

corrponent In tabl et S the active corrponent s m xed
solvenpgave 3Rang el the &itlh avmpgmdlw anreclemgafqanbwﬂnmlwgas used in subseqyuent

exampfts PR Bt B d POR B ARTEr SOCRERLS T 466

tabl ets preferably contain from 5% or 10%to 70%of
14 BarB oldridrt-b ‘meemealﬂfonvi}%hﬁdmxmgmﬂmmm

L 90,28l Iﬁen

net hyl cel | ul ose, sodj car boxyrret hyl cel | ul ose, a | ow
mel ti ng wax, cocoa er, the like. The term
"preparation” is intendgd. tognclude the formulation

of the active com'iblh]

o}

[0260] Compound 10B (R'®=H; R** = (4-z-batylphenyl)) (100 mg, 0.228 mmol) was
dissolved in toluene (1 mL) and ethyl formate (25 mg, 0.46 mmol) was added followed by
sodium methoxide (25 mg, 0.46 mmol). The conutents were heated to reflux for 35 min, then
cooled, poured into water and extracted with CHI,Cl,. The organics were washed with brine,
dried (MgSO) and concentrated to give the title compound together with the 5-
hydroxymethylene regioisomer which were used directly in the following Examples without
further purification. LC-MS: RT = 4.46 min. (M+H)" 468.

Example 15. 4a-Benzyl-6-(4-tert-butylbenzenesulfonyl)-4,4a,5.6,7.8-hexahydro-1H-
1.2.6-triazacyclopentalb]naphthalene. (13A: R'BE=H. 12R?= SO;(4-t-ButyDpheny1)




encapsul ating material as a carrier providing a

capsul e in which the active conponent with or w thout
woriensTed riers, i s surrounded by a carrier, wWd@TOS1085/008049

thus in associ ati on withit. Simlarly, cachets and

ho 6 A 2 Jablg
26 A B S A2 3R 3 i) wes
suspetldsbigestianohEl mil) hmbhﬁirﬁme lmychhte amb; 632 mlmai)ﬂwas[ Q1ded hnd the

Suitable solid_ex t ? %arbohydrate or, protein
conteps|Wyege ea}t?fg'fodﬁgux 53; olatiles Weg r?r’éo‘é?éd‘é‘id vacuum to give

|

40 m% Bf BEa Cﬂﬂ ?geo ﬁcgo t?%ﬁvaﬁﬂﬁ'iea fied %y gﬁ’@dé (t)ltvg:[-lg’LQ%trosﬁélﬁ ﬂtlé)lllﬂe compound
as a cploalessglasse 10 uig E.€-NiSc RT&54 ri@tniu;u (M) W6 s e,

hydr oxypr opyl net hyl cel | ul ose, or sodi um

(02621 27 DRXNIB i o P Rercafiel g Bropdich udi ng arabi ¢ and

tragacanth as well as protel ns such as gelatin and

desi inte 0 i lizin

02630 A8 o4 %aé%‘ LR St PRk s LA
126@@&%Mhﬂubeﬂm&ﬂﬂ#mﬂ@kﬁg agar, alginic acid, or a salt

thereof, such as sodium al gi nate. [0215] Dragee cores

are provided with suitable coatings such as

concentrated sugar tions, which may also contain

gum arabic, talc, poRyVnn Kp rol i done, carbopol gel,

pol yet hyl ene egcoh/l ‘Tgiglun1d|OX|de | acquer

sol utions, and SU|ta- gani ents or solvent

m xtures. Dyest uf fs"or plgnents Qk%be added to the

tabl ets or dragee coatings for product identification

or to characterize the uantlt qf active conpound
[0264]; . 1C-Mg éMethoyr. A)Dﬁéfmﬁdglllﬂiﬂc@ﬂ By eél9ar ati ons of the

i nvention can also be used orally using, for exanple,
[0265)usd-B éﬁzmqauhﬁhymd&iﬂqfdr@}eHaEdnﬁo[lmS}omiﬂe "BsulfoafT)

seal ed capsul es_nm in and a coating such as
4,42, 3p4/ Sehegrahygrogldi Q,Zt,@nazpa@gﬁopqzr{ta bhphihelsngan contain GR

nodul ator m xed with a filler or binders such as

| act ose or starches, ricants such as talc or

0.0

. (@]
I )
N

H \

[0266] LC-MS (Method A): RT = 3.51 min, (M+EH)" 477.

Example 16. 4a-Benzyl-6-(4-tert-butylbenzenesulfonyl)-2-methvi-4.4a.5.6.7.8-
hexahydro-2H-1,2,6-triazacyclopenta[bnaphthalene. (14A: R'® = H, [ 2R* = SO,(4-¢-
Butyl)phenyl, R© = Me)

[0267] Compound 12A (R'® =H, L2R? = SO,(4-t-butyl)phenyl) (20 mg, 43pmol) was
suspended in ethanol (1 mL) and methyl hydrazine (15 pL, 0.28 mmol) was added. The

contents were heated to 90 °C for 1.5 h, then cooled and evaporated to give 22 mg of an
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magnesi um st earate, and, optionally, stabilizers, hi
soft capsules, the GR nodul at or conpounds may be
waele®sosed or suspended in suitable |iquids, SPCHUSE05/008049
fatty oils, liquid paraffin, or liquid polyethyl ene
orange gia sc9hrﬁ%£t{bn (}ﬁ‘b}%a{i‘%e @I‘?@ '{yie'lc?e%rtﬁe t11[19%%ﬁ‘]poﬁﬁ& 3.5mg as a
reparing sup ories, ow el ting such as a
yellow glaxs. uCeMS: R’lh#mwamnd(lﬂﬁﬁb:e‘lf%des or cocoa but ter, is
first nelted and the active conponent is

LODAVE 2t gl X0 1 bd PR O Dy=-
—g o,S id'fﬂ 0217] L|qU|d forn1preparat|ons i ncl ude
- i3 - ensi ons, and enul sions, for exanple,

wat er or wat er/ propy
parenteral injectio

e gl ycol solutions For

iqU| (preparatlons can be

n aqyeous pol yet hyl ene gl yco
solution. [0218] Agug “s@lu S suitable for ora
use can be preparednby~Aissol We active conponent
in water and addISUI tabl e col orlants, flavors,

stabilizers, and &hijckeni ng agents as desired Aqueous
suspensions suitable for oral use can be made by
di spersing the fifely divided active conponent in

102651 Synrmead 13at” Fai el TraPHgr ey psgw ) GRangio-2 wmob), 4
ﬂuoropﬁgﬂdﬁ%fﬁ%hg Mgcﬁ%ﬂl&ll{?é@ IO & i}?{g ;éﬁ(% F&gg%@ %J&Yﬁlﬁ abdibe95 2, g,

gi nat gum t ragacant h
66.2 pracll wersliasdvddain ot mctmmmgmbheamt i 9@ °E@dent Sh<Tish

as a naturall occurrln ho ph tide (e..g. ithin),
contenty e RENSh PPBI SRS SRSty Ereo ffiad HESR: L
concen{erIeHYO e (Be OF redﬁﬁb\\(/ﬁ | %aﬁ‘ a8 PeriféER Ar ara@ve HPLC to give
conden atl on pro uct of ethylene oxide with a

the titlectrmipouatiiap havrangebronoglagse 8 ng. LieMSaddc aet-BY Ifréhe(l\’?“LH) 556.
oxycetanol ), a condensation product of ethylene oxide

[0269]W'Tﬁé B1188{d @mRuhed weRlsinvie#y greparad:f at ty acid and a

tol (e.g., pol yoxyethyl ene sorbitol nono-oleate),
[0270] (S?—4a—Benzy1-6-(4-z‘ert—butyl-benzenesulfonyl)-1-(4-ﬂnoro-pheny1)-4,4a,5,6,7,8—
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

5

F

[0271] (S)-4a-Benzyl-6-(4-tert-butyl-benzenesulfonyl)-1-(4-nmaethoxy-phenyl)-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalerae:
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condensati on product of ethylene oxide with a partia
ester derived fromfatty acid and a hexitol anhydride
W@ 2009/0877p0| yoxyet hyl ene sor bitan nono- ol eat e) . PATTES2005/008049
aqueous suspensi on can al so contain one or nore
preservatives such as ethyl or n-propyl
p- hydr oxybenzoat e, one nore col oring agents, one or
one3 ? nore sweet eni ng

agents, such as sucr g .

Fornmul ati ons can be agj st [ 0219]

Al'so included are s d form preparations, which are

i ntended to be conv ed, shortly before use, to

l'iquid form preparagions for oral adm nistration. Such

I|qU|d forms include solutions, suspensions, and

i.ons. These preparations contain, in addition

102745 L3 Mool e 4 o) GIAT SS6% | avor s.

stabilizers, buffers, artificial and natura
[0273)ve€s)ctacB mzyﬂ'ﬁf{ﬂ}ewmmyi;-b efiZehesdatforyly-1 -sailyibd, 44,2 6178 -hexahydro-

nts, d t he 0220] G| suspensions can be
HIJ%%?HﬁVﬁ?@ OB?“gﬁéﬁ@ﬁﬁ?kB ‘a GR nodul ator in a vegetable
oil, such as arachis oil, olive oil, sesane oil or

coconut oil, or in am -eral oil such as liquid
paraffin; or a m xtur o thgs The oil suspensions

can contain a thickenj dgenk:. _such as beeswax, hard
paraffin or cetyl aI'&o agents can be

added to provide a paglatablé ora epar ati on, such as
gl ycerol, sorbitol sucrose. These formul ati ons can
bepreserved by the ®edition of an antioxi dant such as
ascorbic acid. As an exanple of an injectable oil

vehicle, see Mnto, J Pharmacol. Exp. Ther.
[027481L.83v$ QRIetHROX): RTihe 4piganinp@@wHicsg2. f or nul ati ons of

the i nvention can also be in the form of 0|I-|n wat er
e I
[027% ner a?ﬂ}?ﬁqz%séscrl Bg B %Z\%gesuﬁgn %4%5556?: ’ e llﬁyéig‘e'.lﬁ'l’zﬁ'

triazaStstclapehf e ishdlsieng agent s incl ude
natural | y-occurring guns, such as

L oo
SFI,

[0276] LC-MS (Method A): RT = 4.73 min, (M+H)" 552.

[0277] 4a-Benzyl-6-(4-tert-butyl-benzenesulfonyl)-1-(4-trifluoromethyl-phenyl)-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

i'n 0,.0
N’Il!! N”
N

FF
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gum acaci a and gum tragacanth, naturally occurring
phosphati des, such as soybean lecithin, esters or

warsisireest ers derived fromfatty aci ds and he&i/U81005/008049
anhydri des, such as sorbitan nono-ol eate., and

[02782 WW@/@ 835&3‘111?{55 03 nlifQaRPRIGobal esters with

ene oxl such as polyoxyet hyl ene sorbltan

oo S e PN RSB R £ SNER 2

tnaza%léﬁﬁntﬂ%@nﬁhtﬁélehsl yihehzdntinail ations can al so cont ain
' cent, a presérvative, or a coloring agent.

[0221] The GR nodul ators of the invention can be
del i vered by transder ly, by a topical route,
formul ated as applica tigks, solutions,

suspensi ons, enul si -S ne, Oi ntnents,
pastes, jellies, pai er aerosols. [0222]
The GR nodul ators t he i nvention jcan al so be

delivered as mcro res for slowrelease in the
body. For exanpl e, crospheres can be adm ni stered
via intrader nmal inﬂection of drug -containing
nicrospheres whi ¢ sIomAy release subcut aneously (see
Bi omat er. Sci ym A+ 623- 645, 1995; as
Wzmﬂld&%@ﬁ%&%@ﬂ@ddﬁdRﬂhTé@ﬂ&%Fé@ﬁﬁﬁ)f mul ati ons (see,
e.g., Gao Pharm Res. 12:857-863, 1995); or, as
[0281F1 c4- pﬁtaeEmz@zi‘r6f(é+tembatyl1bd1nimbsﬂﬂoay]0eln4a¢Sé,é 8-kexghydro-1,2,6-

mazargygﬁ@a%ﬁaﬁm @H@?ﬂ wﬁ%eﬂﬁg‘mﬂg’g egf7 ? or 39233@ arl?? tn

delivery for weeks or nonths. [0223] The GR nodul ator
phar maceuti cal fornmul apFgns of the invention can be

provided as a salt and be,f
i ncluding but not |imjted %y'
acetic, lactic, tartaltijd

rmed with many acids,
hloric, sulfuric,
ccinic, etc. Salts
ot her protonic

solvents that are t correspondi ng free base forns,
hi ot her cases, the
H,N-$=0
o

[0282] LC-MS (Method A): RT = 4.25 min, (M+H)" 617.

[0283] 3-[4a-Benzyl-6-(4-tert-butyl-benzenesulfonyl)-4,4a,5,6,7,8-hexahydro-1,2,6-
triaza-cyclopenta[b]naphthalen-1-ylmethyl]-phenol:

0.0
10¢;
Q//N

HO

[0284] LC-MS (Method A): RT = 4.33 min, (M+H)" 568.
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preparation may be a |lyophilized powder in 1 mv 50 niv
hi stidine, 0.1% 2% sucrose, 2% 7% mannitol at a pH

Wo anges69 4.5 to 5.5, that is conmbined W th buPEEDS2005/008049
prior to use [0224] In another embodinent, the GR

, aftileaphtiralend i $1).R Pat Hoh? RAt=henzfipdy cavity or
Iunen of an organ. The fornul ations for adm nistration
will comonly conprised solution of the GR nodul at or
di ssol ved in a phar nac& 'caIIy acceptable carrier.
Anong t he accept abl e yehi ane~sol vents that can be
enpl oyed are water af ' sd tion, an isotonic
sodium chl oride. In d|t|on sterile fixed oils can
conventionally be e yed as a solvent or suspending
medi um For this purjpose any bland fixed oil can be
enpl oyed i ncluding Synthetic nono- or diglycerides. In
addi tion, fatty acids sych as oleic acid can |ikew se
[02851be09m@umchl% pr%_HaLaRJ srbenzyl) tj6g ang ol 47smmbhiese 4-

ﬂuoroﬁl%ggﬁxbr gﬂb dﬁ.ﬁ@ emg g{,‘ﬁe{ja' l%ibf ér%%és?;g}‘yéd in acetic acid

2.5 mS,D enid lhdazfeldo@!b °COfY 2 Mbin@Mphe coM@dts %@1‘%‘@80&5 E5durdZidtd Wiker,

a q% The formul ations nay conta
extracts ayitheleldasls. daierl {MaSOahandisonceniseldd Bulyﬁcsaulbnﬂ)arﬂaels as

e T R ORI BB
compoad asir astgngcg«ﬁht[sC-MS Meths@ ) URTaCRY sihin, (SPGNIDYS
chl ori de, potassium chloride, calcium chl ori de sodi um

[0286]! 28hloRth é&ﬁﬁ)duhh e%@ﬁnﬁﬁgy?gﬂ%@:ﬁ agi on of R

nmodul at or ese an vary w dely, and
be sel based on fluid vol unes,
102871} & BB Ty Srab k-4 BRerormhony ke, .7 Schss o d L.
126¢Mgﬁm3kn@e@§ﬂﬁﬁ kﬁﬁmﬁDde of adm nistration sel ected
and the patlent s needs. For |V admnistration, the
formul ation can be a.sterile injectable preparation,

such as a sterile inj @ e aqueous or ol eagi nous
suspensi on. This suspensiten canbe fornmul ated accordi ng

OGRS

F
[0288] LC-MS (Method A): RT = 2.80 min, (M+H)" 468.

[0289] 6-Benzyl-1 -(4-fluoro-phenyl)-4a~(4-methoxy-benzyl)-4,4a,5,6,7, 8-hexahydro-1H-
1,2,6-triaza-cyclopenta[b]naphthalene:

sosas
N

[0290] LC-MS (Method A): RT =2.69 min, (M-+H)" 480.
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to the known art using those suitable dispersing or
wetting agents and suspendi ng agents. The sterile
WO njososE e preparation can al so be a steril e PCT/US2005/008049
i nj ectabl e solution or suspension in a nontoxic
ERALEANIS! 8 Ben AT LAl BRI By BbnyiPh M8 Bl6 7 BHERRANR 1 oxa-
SOl I, 3-butanedi ol 0Z225] Th_ano
Zgéndlauhgzdnbent:t[bhlaﬁﬁthabnm (AR Por FULAR? ErrSQzé‘i—t Butyl)phenyl)
i nvention can be delivered by the use of |iposones
whi ch fuse with the | ul ar menbrane or are
endocyt osed, i.e., enpl 0yo, log |igands attached to
the |iposone, or atia ( to the
ol i gonucl eoti de, t Nat] | 0 ace nenbrane protein
receptors of the cel ting~i nxyéndocytosis. By
using |iposomes, particularly where the Iiposone
surface carries lLigands specific for target ce

[029Hr eCompevngd B2A ﬂ?tef—‘eHeht-RaFls)Qzﬁ‘} -t-betybpheny a(?slp@g,l 4‘5| lemol) and

hydr?}{%f?agnlt‘nﬁgq?%tg géplintggﬁ ? é&n%@ \8?1{(/3 (SlYS%§ e&’ gn étﬁgl ag%)&FEO(Q LHl]‘ﬁi‘)t Qetic acid

(0.2 AYuham®water 0.1 MI9aaeReagstel 90 ASfo2 93-h3ﬂfﬁe cdR@s W@fmraporated to
Curr. Opin, Biotechnol. 6:698- 708, 1995; Ostro

w. J
dryngse gpd pmmchby pispargtye: HBBG to Yishbihe t{ﬂ@m@}m% 0.9 mgiC-MS RT
- 4 ral preparation is preferably in unit

44gosag@ﬁfﬁﬁ 4‘f%l n such formthe pr epar ation is
cont ain '
1

.-.s.s.... aaaaa

hE)@éfh%foaP 3 fesem%zep %ﬁhﬁe&%(@mpﬁﬁ% mvlt Re 49@10 FLaQ@ SO, (4-t-

contalning discrete quantities of preparation, such as
bphidbeneld t abl ets, capsules, and powders in vials or
anpoul es. Al'so, the unit dosage formcan be a capsul e,
tabl et, cachet, or |lo e itself, or it can be the
appropri ate nunber of of q Jeese in packaged
form[0227] The quan4 i conponent in a unit
dose preparation N justed fromO0.1 ny
to 10000 ny, nore typrcally 1.0ng tp 1000 ny, nost
typically 10 ng to 500 ng, according to the particul ar

[0295’]p P b'o?n%toﬁ?@ 12X (ERtBh=e HE)Et 2 gyS@gf(4-tt-%telty%ﬁ1tei1¥1§ (§(P 1[15%,0 @.?Phimol) was
heated with acetamidine hydrochloride (61 mg, 0.65 mmol) in DMF (0.5 mL) at 180°C
using microwave irradiation for 10 min. Water (5 mL) was added and the organics were
extracted with CH,Cl, (3 x 5 mL) and washed with brine and dried (MgSO,). Purification
by preparative HPLC afforded 6 mg of the title compound as a yellow oil. LC-MS (Method
A): RT = 4.01 min, (M+H)" 488.

Example 21. 4a-Benzyl-6-(4-tert-butylbenzenesulfonyl)-4.4a.5.6.7.8.8a.9-octahydro-
2H-1,2.6-triazacyclopenta[b]naphthalene. (13B: R!E=H, 1?-R*= SOy (4-t-
Butylphenvl
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The conposition can, if desired, also contain other
conpati bl e therapeutic agents. V. METHODS FOR TREATI NG
w@aNBT17T&NS MEDI ATED BY GLUCOCORTI CO D RECEPTORSI/pS228908049
I n another aspect, the present invention provides a
1Bt i_sprd
[0293] nﬁgﬁﬁahiﬂegg:a&n%on o GRI uclgc]%r ?I@ cmggl) de{:%&?gg&élzg%d s
reglolsbimlels(.’Z@Hnch 8 mnsl)b]lygtrazmerhydwd (DRLsQ2TS mm(d) anshethans] (1 mL)

were hﬁq,ta%trﬁbt %E‘ng)é Amﬁgﬁe%% t n??q%ov%];lf@g%o o4 ndto give 5'16 mg of
a glass'ﬂ?&q Wz@tp'uﬁﬂettl BS pEpdFRIGO HIPT €0 GFvd 186 @iﬂ% Qémpﬁl%%lza%] anAdff-white

vari ety of di sease states are capabl e of "being treated
solid, 14 mp. @EMSCRTH‘E@-% thin.0épHbrdGdodul at ors of the present
i nvention. Exenplary disease states include mgjor
Exaﬁmémt 145 BIRR{1E6-$4-8dt- bty Tben 865l foh V8- 1- (AP o B y1) -
ps ch03|s denentla hyperglycen1a stress d‘sorder%

depental pwpphthalgne. (dali e

21 gpa s sed patlents cognitive

L—&gfeéi& Bh L %Bﬁ ividuals with Down's syndrone,
psychosi s associ ated_ith interferon-al pha therapy,

[ assqcjate with
lisedse post part um
neur ol ogi cal
rai ne headaches,
r di Bvascul ar “di sease,
hypert ensi on, Syndyo X, depression, anxiety,
gl aucoma, human i nodeficiency virus (H V) or
acqui red i mmunodef’i ci ency syndrone (AlDS),

e G SN e il SRR L

reg101s§)ﬁég( ? A08h,861 afd leﬁﬁ?cﬁ)ﬁen}qﬁycﬁ@ﬂﬁé H§dr§chlf>ﬁé’é (A6/mg, 47.1

ory di séases 491 osteoarthriti S,
umol)) We@rthssolvddm adutic arid, anéso i ageldter (4imng, t47s) pmabadded. The

contentsuvggrtelh?egtre to §(? QC for 16 h, then cooled and poured into water and extracted

gastroesophageal refl
psychosis, post par tyfim
di sorders in prenat
obesity, di abetes,

with CH,Cl,. The organics were washed with brine, dried (MgSO4) and concentrated to
give 22 mg crude product which was purified by preparative HPLC to yield the title
compound as a brown glass, 11mg. LC-MS: RT = 4.93 mins. (M+H)" 558.

Example 23. 4a-Benzyl-6-(4-tert-butylbenzenesulfonyl)-4.4a,5,6,7.8.8a,9-octahydro-1-
oxa-2.6-diazacyclopenta[blnaphthalene. (16B: R'™® = H, 1.>-R? = SO,(4-¢-Butyl)phenyl)

[0295] The mixture of compound 12B (R'B =H, L>-R* = SO,(4-t-butyl)phenyl) and its
regioisomer (20 mg, 42.8 pmol) were dissolved in ethanol (0.6 mL) and acetic acid (0.2
mL) and water (0.1 mL) were added, followed by hydroxylamine hydrochloride (3.8 mg,
54.6 umol). The contents were heated to 90 °C for 19 h, the volatiles were removed and the
residue was purified by preparative HPLC to yield the title compound as an off-white solid,
7 mg. LC-MS: RT = 4.47 min. (M+H)+ 465
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ailments, viral infection, imunodeficiency,

i mmunonodul ati on, autoi nmune di seases, allergies,
wowwsastteal i ng, conpul sive behavi or, nulti-dr UBCT/US2005/008049

resi stance, addiction, psychosis, anorexia, cachexia,

a1 mua%“/ A Bk 54 SY R R nfesﬁféwb%%x&%% 67.8-

Trac €, NMeurcdl Catdool TS drll MUSTTe ITra

h&ﬁﬁ}hdd@1Hf-lsbdu&ﬁ(tltml:ﬁa-dal’bﬂxuﬁeSc1ddﬂiﬁth1$:tst@f (g tLd 1& COgMe 12—

ﬁggégg in need of such treatnent, a therapeutically

1 a conpound of the present

i nvention, or a phar rracelﬂtl cally acceptable salt

t her eof . [0230] Thus, ino %xe(grpl ary enbodi nent, the

present invention p¥ -t'od of treating a

di sorder or condition t ug ating a GR the

met hod i ncl udesadni ni £'erin to a slikj ect in need of

such treat rrent an effective anount of a conpound of
i nvention, such as q:? ound, of, Fornul a

u

theTpres

(0296} TormmpatonnploRpaLH (Or e DT Slhieh bttt SO
butyhEFAIF(ED8 £2287 Wity B PRA BT Pwbd iR chipollidt B6ate
dihydatee@.4%g, d3d7 Sanmmioh)t Theeddndatts Werefkmatetl Horsl &is e, reﬂuze under hdean-

"dosi regi nen," wll on a var f
Stark {1, G 5o REIPJEHeR PR SR o ORI B S scfesh
chroﬁﬁﬂ%kéﬁh?r( CHLIta, 36008 "td 59, E%f)Atcflﬁ (‘}i{z ﬁ%@ af%rdoﬁi@%g bPRe title
e genéral state of the patient's

com]pxamdeiatan@fbwm sadid. szMSs(Medgml AnRT h8. &2| mm,, (MrFH) 464.
cal culating the dosage reginen for a patient, the node

Fbar D 511 (R) T6AUL - Flt i0h cBerfo iy 1)1 B9 | 18 6 Adkahydro-
[ 0232] The_dosaoe regi men alsobtakes |ntoh

=

'(51\%12‘?_ b de 81y - of absor pti on,

cl earance, and the |ike
(see, e.g., Hldalgo Aragones (1996) J. Steroid

Bi ochem Mbl. Biol. 58 6248 b/;0 G oni ng (1996)
Phar mazi e 51:337-341; ] quyS 6) Contraception
54: 59- 69; Johnson ‘*

[0297] To a solution of compound 24A (L'-R' = CO,Me; L2-R? = SO,(4--butyl)phenyl))
(600 mg, 1.29 mmol) in ethanol (4 mL) was added copper’ acetate (470 mg, 2.59 mmol),
aqueous ammonia (3 mL) and acetaldehyde (5 mL) and the contents were heated for 5 h at
reflux. The solvents were removed, NaHCO; (20 mL) was added, and the organics were
extracted with CH,Cl, (20 mL), washed with brine and dried (MgSO.). Purification by
flash chromatography ( CH,Cl, 100% to 5% EtOAc in CH,Cl,) afforded 432 mg of the title
compound as an off white solid. LC-MS (Method A): RT = 2.53 min, (M+H)" 444,

Example 26. (S)-8a-Methyl-6-0x0-3.4.6.7,8.8a-hexahydro-1H-isoquinoline-2-
carboxylic acid tert-butyl ester (36A: L>-R* = CO»--Butyl)

N/ICJ)\O
L0
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(1995) J. Pharm Sd. 84:1144-1146; Rohatagi (1995)

Phar mazi e 50: 610-613; Brophy (1983) Eur. J. din.
webasosoed . 24: 103-108; the | atest Rem ngton' SPCEUR085/008049

The state of the art allows the clinician to determ ne

[029%3 1%’&& r%&la@]gésrgcﬁ% ?fa(ﬁf% rﬁ‘f‘ 6' '79 48 lmﬁ@lz Wa glf%o%d in toluene

uIato |t|bntrea

(150 BhIDgArRd (RD)-(W)sbetrha Zlbaﬁj%ylaamaé (Eilt.4 e11S 88767 @inB1) Ghesls atidud. The
formul ati ons can m ni stered dependi ng on the

contepis wgee kastpdrtp seflisnioy 284 (PeeurStady tramchngd dhey epoled thyoahe
temp%?a‘rar%”’ghe Fég&ui@ E:ch&h%és o‘i{‘\%%ssélg #\gegltfﬂlivgﬁd ﬁ} ; ea#%lkg 1&%ne (7.40

mL, @8 SE Mﬁobfaﬁﬂ hydfﬁhumone (150meg, eaﬂagdncmafe. addbé and the contents were
macegtl cal _formulations for oral adm nistration of

Stlrr@nﬁ%ﬁ@ t Oftey Zdays 1N HELSO mi wise addedpmd thesrnigsbut m@ degt
ambltgﬁt @P@%Iau%g B3 (Pfalin Elhel 61%51‘3@ \%rek&fh{ctw{x?ﬁtdl eut 81 r?g'mL),

ernative e dosages are
washied watiowtted drigpdyeth MxSﬁ)Z dmndgntmmdgimﬂ poeifieddl Iﬂaslt clpematography

(CHEATad AP RS Iap aHIORS She LRI bty - etiy-3-3-

ox0-BE&S]) Ltqﬁ&(ﬁhheoneséé%rbo?&léspﬁl OE- KPS Al1eBBl 'X‘)l R4, 9’2 ﬁl(ﬁ?"_(M+H)

space, In contrast to adm nistration orally, int
274. bI ood stream into a body cavity or into a |unen of an
organ. Substantially higher dosages can be used in

[0299PPTEA ma@RbNic £33 MmO Wi distelvea & eth@fol FT RPALY A’ 20%
parenteral |y adm ni strabl e GR nodul ator fornul ations

pallamunu hydrokisisvam csrboad a0 e an@dwnqu@txl@wrb@aamﬂt&m 34}l mmol)
wereaaraq&?rﬁle %glﬁengsbxggrg gﬁgn&)@gdeg gthggl‘ot%leg ﬁ&sppgnre o 18] b t’[%lgz catalyst
was f&ﬁbv@ﬂ@ﬁ}' fAnhtict ﬁf@ﬁl@kaﬁﬁvﬁﬁﬁiatedf@dfm@és, Pefifiédtion bgdiash

Guyter, New York (1987) 023411 After a
Chr%lﬁ d@@%af?ﬂ&waéé%@thylethen ey elehprFnandRfrsiad Gt og 0bR)-3-
methé/i‘ 9. d}&)\@'@l toQg gﬁ%@ g dlégrl I'U#bg):z]@ﬂc 28d ?é}f—%ﬁfé{?%%&?&ls 31 colorless oil.
LC-MB8dMethod A): RT = 3.03 min, (M-+H)" = 284. To a solutlon of this matenal 6.10 g,

21.55 mmol) in methanol (100 mL) was added sodium methoxide (3.84 g, 43.10 mmol) and

the contents heated at 50 °C for 18 hours. The volatiles were removed and the residue
partitioned between EtOAc (50 mL) and water then the organic phase washed with brine
and dried (MgSO,). Purification by flash chromatography (CH,Cl; 100% to 10% EtOAc in
CH,Cl,) afforded 3.33 g of the title compound as a colorless oil. LC-MS (Method A): RT =
3.15 min, (M+H)" 266.

Example 27. (S)-7-[1-Hydroxy-meth-(Z)-vlidene]-8a-methyl-6-0x0-3.4.6,7.8.8a-
hexahydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester (37A: R> = 4-F-Phenyl,

L2-R? = CO,-#-Butyl)
(0]
pess
0 AN

[0300] To a solution of diisopropylamine (3.05 mL, 21.79 mmol) in diethyl ether (50 mL)
at —78 °C was added n-butyl lithtum (12.45 mL, 1.6 M solution, 19.92 mmol). Compound
(S)-36A (L>-R* = CO,-t-butyl) (665 mg, 1.52 mmol) in diethyl ether (10 mL) was then
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| abel ed for treatnment of an indicated condition. For
adm ni stration of GR nodul ators, such | abeling would

w0 p@ba8iEe9 e. g., instructions concerning the anPCmUS2005/008049
frequency and nmethod of adm nistration. n one
Y
s STRATEN BT PARRARE ut Sad Pt we

minnAfied @footheadol niinsIN Bt i(20vall) weis eddeal andebe erm@mt were warmed to

B D S LSRG ] e
Was\é@ﬁa‘%ﬁe@ ay£&hee %chedﬂﬁe%‘l& &riB& (9o gt | g%ﬁ)’ Regﬁt@ﬂ cﬁ%ofv@ﬁﬁ@v@ﬁ 45 g of

escrlptlon andnot of [imt ere 1s no
the fitht eomipaymdi a5 & yedlovspoveder shet lwas etsm:,masnblsequmt esanples without

excl u equj v t f t fe ure a
fares Guit g SV Rhad fonaf B8 i MR ED; Be Bieestagion seen.
t hat various nodifications are p033| bI e wthin the
Eﬁﬁméeaﬁ Kﬁblﬁﬁﬁﬁmnomhemi.:~- h 53

R% he]ozeﬁpgﬂ,n)rrent of the | nvent| on, Wt hout departl ng

fromthe scope of the invention. For exanple, the

features of the CGR nodul at or conﬁ?unds are equal ly
applicable to the net hog’ma @ ng di sease states
and/ or the pharmaceuti cay [ ns descri bed

herein. Al publicatioges, patents, and patent
applications cited hergifi are hereby incorporated by
reference in their entérety for all purposes. EXAMPLES
[0236] The fol | owing exanples are provided solely to

illustrate t £S£eN nvent n e nqt intended
03413 | Eonpoit i BReRET et b b 568, b S Bl v agpended in
acethelcrd g5 thP¥ 3 sddi@f abEBeF10S gl 15186 thrtdly A0PA- 96BNy Thydrazine
Mass ectronetry (LCVBS) expeéerinments
hydrochlorlde (2.08 g, 12.80 mmol) were added. After 2 h water (40 mL) was added and the
organics were extracted with EtOAc (40 mL), washed with brine and dried (MgSQ,).
Purification by flash chromatography (CH,Cl, 100% to 5% EtOAc in CH,Cl,) to afford

2.21 g of the title compound as a cream colored solid. LC-MS (Method A): RT =3.52,
(M+H)" = 384.

Example 29: (S)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-4a-methvl-

4,4a,5.6,7.8-hexahydro-1H-1,2.6-triaza-cyclopenta/blnaphthalene (40A;: L2-R2 =
SO2(4-t-Butyl)phenvyl)

[0302] To compound 37A (L*-R* = CO,-t-butyl) (290 mg, 0.78 mmol) was added a 20%
solution of TFA in CH,Cl, (3 mL) and the contents were stirred at ambient temperature for

2.5 h. The solvents were then removed. The residue was dissolved in CH,Cl, (2 mL) and

diisopropylethyl amine (540 pL, 3.88 mmol) and 4-tert-butylphenylsulfonyl chloride (199
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to determne retention tinmes (RT) and associ ated nass

ions were perforned using one of the follow ng
wOoreiohosise9 Sol vent A is water and sol vent B i s PCT/US2005/008049

acetonitrile. [0238] MethodA : Experinents performned

mg, 0985 AnMIfFeBRdehad fHelcOhtehis SRS birddEfoe 1 8 Wi Watd? @50 fnl Y Gvas
andnegati ve ion el ectrospray and ELS/ Diode arra

ray. .
ad dediadeibe iooganissiwiye axRisserbirih 0 KBS I8 wyshedwithbriggwnd dried

..and a 2 [,mnute fl Jhe 8 .
s RO e Ll Bl apaf S FEpFRLIn e
afforddd 600 g 201 tiild ®@enfoahl anveditb yolad. QICANISSMethigd AP RT = 4.57 min,

S%ol vent A and 95% sol vent B over the next 4 m nutes.
(M-+Hhé80i nal sol vent system was hel d constant for a

further 0.50 m nutes. [0239] MethodB: Experinents
[0303er The fRdwang ovpeumdsaase sthdlaflgprepaftel: spect r omet er

with positive ion electrospray and single wavel ength
10304 B B oL T T B By 4t et dro-1H
1,2,6itriatd-afclgehtafinaghtbilems: was 95% wat er contai ning 0. 1%

formc acid (solvent A) and 5% acetonitrile containing

0.1%formc acid (solvent B) forothe first mnute
foll owed by a gradient AP NP0 ent A and 95%
sol vent B over the neﬂN Q- put The final solvent

system was held constait for a further 2 m nutes.

Example 1. |, 3-Di ben@f— 0X0- pi peri di ne- 3-carboxyric

acid nmethyl ester (2: B =H Z = benzyl) [0240]

| - Benzyl - 4- oxo- pi perifdi ne- 3- car boxyl i ¢ aci d mnet hyl

ester hydrochloride salt (1, Z = benzyl) (15 g, 52.9
[0303hmo - Mo MaikesbASCRT Fro- B, (SO J24nd cool ed to 0 C

Sodi um hydride (4.23 g, 105.8mmpl) was added
[03 06]0r {S)ony-SRioey-pherlyl P4 @ity 6-(Cslnérerd-sulfmyd-B4d, 5,66508-hexahydro-

warm to anbient tenperature and stir for a further 1

THL-14%,6 SeaasayclopeniERingitiplene:

0,0
T
.

F

[0307] LC-MS (Method A): RT = 4.11 min, (M+H)" 438.

[0308] (S)-1-(4-Trifluoromethyl-phenyl)-4a-methyl-6-(toluene-4-sulfonyl)-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[bnaphthalene:

[0309] LC-MS (Method A): (M+H)" 492.

[0310] (S)-1-(4-Fluoro-phenyl)-4a-methyl-6-(4-morpholin-4-yl-benzenesulfonyl)-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:
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53.0 mmol ) was added over 15 min and the contents were
stirred for a further 68 h at anbient tenperature. 10
workoos0smed er were added and the contents were BPECT/USIAS/008049
with 400 nL of ethyl acetate, washed with water (200
m.), saturated sodi um bi card@qgonate (200 nL) and brine
(200 nmL). The orgam' ried over nmagnesi um
sulfate, filtered a cent 0 give 20.5 g
yel l ow oil that purified by flasly col um
chr omat ogr aphy (3 ycl ohexane/ 2 to 100%
CH2dA 2) to g|ve1 2 g (98% of the title conpound as
a colorl ess 0|I FcMs: RT = 2.80 nin. (MtH) + 338,
306. nzyl pi peri di n- 4- one
(03111 SLCRYE (Matlodzing B A mitb AMIED) 28208 bansyl -
4- 0xo0- pi peri di ne-3-carboxylic acid nethyl ester, (2,
[0312]R168)=1-H-FHioro phzamzﬂd 4a—(nl°ﬁhy56 (d-m&hylo3 4 winigidyo-RHS
ended | 6 nd the m xture
benzo[\}véé g%ee’érsv ﬂ% e %E‘gé%%’ Sﬁflh% &9 ng for 48
ng the m xture was basified to pH 10
cyclopgntaﬁt]ﬁ% lt\ll%%leland extracted with 3x200niL
di chl or onet hane. Theconbi neq) o(gganl cs were dried
(MgS™) and concentr Ngsv .60 g of the title
conpound as a col orINZ%”:; 8 L -MS: RT 0.38 min.
( MtH) + 280. Exarrpl e
2, 8a-Di benzyl -1. 3. £7}. 8. 8a- hexahvdljo 2H-i soqui nol i n- 6-
one (4: RIB = H. y4 benzvp [ 0242]
1, 3-Di benzyl pi peridin-4-one (3, RIB = H, Z = benzyl)
(3.98 g, 13.96 mmol ) was added to a sol ution of sodium
[0313]Me L 0oMISHBIdtRoBR) R T 54 GOmimgM+H)[1 488, mL of net hanol
and stirred at anbient tenperature for 45 mn. The
copt
[0314] 2Bl {(M@%ﬁg&ﬁﬁé &aPm%th ;hgztd;?;\jz 'réyt%e‘écmggdr o lf%,](g&?aza

cyclopemaﬂﬂnimthuéme @bhlcﬁw@d]-bmzmmtmlet o anbi ent tenperature
and stir for 18 h. Concentrated HO (1.55 nL) was

0,0
”q«/j:)“ T
N

: Sy

F

O .

[0315] LC-MS (Method A): RT = 3.85 min, (M-+H)" 449,

[0316] (S)-1-(4-Fluoro-phenyl)-6-(4-methoxy-benzenesulfonyl)-4a-methyl-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

Q.S.,O
7 N~
L
&) |

F

[0317] LC-MS (Method A): RT = 3.86 min, (M+H)" 454.
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added, the contents were stirred for a further 5 mn
and the solvents were evaporated to give a brown oil
wabioshswes triturated in diethyl ether to gi veP€TiES2005/008049

title conpound, 1.90 g. LCGMS: RT 2.26 mn. (MH)+
[0318332S)-Bx@rFiherodbenyemesBEnBI)- t-(4-OxoroSthenyl)-4a-methyl-4,4a,5,6,7,8-

JASa- ydro- | Hi soqui._nol i ne”- carboxylic acid
hexah?'glfo(1%’Eﬁfgg't@%%ae‘?yc(l%en%l@Bap—hﬂ?‘f,?enf: t - But oxycar bonvD

[ 0243] 3-Benzyl - 4- oxo- pi peridi ne-I-carboxylic acid

tert-bvtiyl ester (1, Z = {butgRycarbonyl) (11.50 g,

39.79 mmol ) was di ssqQfVE nNto e (30 nL) and
(R -(+)-a- methyl benzy ‘

e (6. , 47.75 mmol ) was
added. The contents re heated to reflux for 20 h
(with a Dean-Stark ) and then cooled to room

tenperature. The m ¥ture was concentrated in vacuo and
the resultant colorless oil (16.5 g, 39.79 mol) was

[0319515‘1‘15@':1%\/? Meﬁ?tél?‘l&ﬁgi?ﬁg%r?@o Q\gfgﬁgm“n‘@bf))c wos added
ise. After 30 mn the tenperature was raised to

d

[032011{3O(S%-(,&flilé?roebe@awsakfom@-b@}-ﬂae@rpl@naef%-wby%jta,éﬁd7,8-
. irred

hexat{FHEIEORM:ECR SR Ay eont ent o vere stirre

extracted with CH A2 (50 nL), washed with water,
dried with MySO4, concentr gt ed- purified by flash
chr omat ogr aphy (CH2d t%‘ ON5Y cinCHO ) to
afford 8.6 g of the innNerwediate et one

3-benzyl - 5- (I - hydr ox nmet hyl - propyl ) - 3- et hyl - 4- oxo-p
i peridine - |-carbo c acidt r -butyl ester as a
colorless oil. The igternedi ate di ketone (900 ni g,
2.50 nmmol) was dissolved in nethanol (14 nlL) and

odi gtam 1,de,. 630_ .3 Fﬁ?l was added and the
[032@0?(%%5 we%’dr@a ed ggi”/.;%mo@d 0 Lglzh. The contents
were cooled to 0 OC and acetic acid (135

10322} G Sur “Chridgiorahemy Uctoniee Byl g0 ieae-art Tome ki igsaydro-
1H-1,83 fiab4- 2088 BRI WREDERES (10 nL) and

0, .0
.S
;

F

[0323] LC-MS (Method A): RT = 4.02 min, (M+H)" 438.

[0324] (S)-6-Benzyl-1-(4-fluoro-phenyl)-4a-methyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-
triaza-cyclopenta[b]naphthalene:

[0325] LC-MS (Method A): RT = 2.34 min, (M+H)" 374.
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saturated NaHCO3 sol ution. The organi c phase was
washed with brine and dried (MgSO4). Purification by

WO b@sishy omat ogr aphy (CH2 G 2 100% to 15% Et QACT/U82005/008049
CH2C 2) afforded 1.10 g ofthe title conpound as a

[032@P| ‘?S% F—v?@ Fdro- &Jrl]-l adfR46] I}ﬁéﬂtﬂﬁdﬁ f‘)l%S HE fexdnfdom B 6-thiMsH) +

ecul ar seéen.
cdepﬂﬁM%km@MMaEnﬂﬂﬁ&H&mchmﬂqﬂmdﬂamﬁH—|squ|noI|n 6- one
(5A: R1IB = H) [0244] Conmpound 4 (RlB H, Z = benzyl)
(3.0 g (9.05 mol ) and a- chloroet chl or of ormat e

(1.22 n, 11.3 mmol) in di hl@ce e(50rrL) wer e
heated to refl ux undeﬁmn 18 h. After
cooling, the m xture ntrated i n vacuo.

Met hanol (50 nL) was~aqded and the contents heated to
reflux for 6 h. The vents were renoved by

evaporation and the fesidue was purified b y flash
col um chr omat ogr aphy (100% CH2A 2 to CH2A 2MeCH 9: 1)

mszg]o @dﬁ{égx@gw iSRRI R Bl Ol S T

| ow nggcorrpounds wer e re ared according to the

l032§} oé@d@n( -lisaethylperidingkarifond)-1-(¢-dlugro-plawbt4a-methyl-
4,4a,§ﬁﬁ§%1¥g%@%?%-g§]; ,%!é—trfazg’ cﬂclgpe%ta%g]'n ﬁﬁﬁﬁggr 0-2Hisoquin

8a- (4- Met hoxybenzyl ) -1, 3, 4, 7, 8 8a hexahydr o- 2H i soqui n

ol m 6- one[ 0248]
8a- (4- Bronpbenzyl ) -1, aa @%hydro 2H i soqui nol
i n-6-one ; and [0249] N
8a- (4- Ni trobenzyl)-I 4, 7 8, 8a- hexahydr o- 2H i soqui nol
i n-6-one Exanpl e 6. enzenesul f onyl - 8a- benzyl -1, 3
,4,7,8, 8a-hexahvdrog2H-isoqunolin-6-one dOA: RIB = H,
R2A = Pl f)

[0329] LC-MS (Method A): RT = 4.38 min, (M+H)" 459.

[0330] (S)-1-(4-Fluoro-phenyl)-4a-methyl-6-(piperidine-1-sulfonyl)-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

0.0
S
v

F

[0331] LC-MS (Method A): RT = 3.85 min, (M+H)" 431.

[0332] (S)-6-(4-tert-Butyl-benzenesulfonyl)-4a-methyl-1-pyridin-4-yl-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

[0333] LC-MS (Method A): RT = 3.11 min, (M-+H)" 463.
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[ 0250] Benzenesul fonyl chloride (90.0 nol) was added
to a stirred solution of conpound 5 (R1B =H) (25.0 ny,
wO®008/0871501 ), triethylamne (25.0 niL, 180 nol )PECTUS2005/008049

1, 2-dichl oroethane (3 nL). The resulting m xture was
[0334]t h€B)- SI(hlté%myl-H&desﬁllm@ﬂ)alalﬁﬁtH}@ﬂ ﬁa&dm-z-yl-4,4a,5,6,7,8—

PS- Trisam ne resin | oading 4.11 mmol / g) was
hexahydrgelH-dwd6 Itlﬁ%zarﬁqumeéta{fH§ Whaleiced at room t enperature

for a further 24 h. The m xture was filtered and the

filtrate was purified by Ia@ Ochromatography (CH2d 2

100% 0 5% Et QAc in rd the title
compound 1 as a yel | @ idified on
standi ng. LC M5 3.68 m n (M 382. Exanpl e 7.

(RV8a- Benzyl - 2- (4 \ert - butyl -benzenesul foiiyl Vv, 3,4J3,8
, 8a-1liexalivdro- 2Hisoquinolin-6-one flOA: RIB = H
R2A :Q - But vhphenvD b02_51 To ,compound (R)-5A (R1B
[0335]= |LC- S(ME@EPQNCE%D% yPynips@d+Hy 468. 75 mol ) was
added a 20% solution of TFA in CH2A 2 and the contents
[0336]we |r4€[(S)-i1 ¥(4@]u(&t) h;mﬁhy' le-ﬁh-rﬁﬁh‘jde]r AU, 8@ﬁx221y5rohld,2,'6t’tﬁaza—
sol vent t he ed i n vacuo. The residue was
CYCIOPGF’%%BFI\? @ﬁ?@FQHY Pﬁﬁl}y 1atredi i sopr opyl et hyl ani ne
(670 m_, 3.86 mol ) and 4-tbutyl phenyl sul f onyl
chloride (526 ng, 1.93 D! O\Q@re added and the
contents were stirreg N ter (10 nL) was
added and t he organi s wete-ext @d with EtOAc (15
m.), washed with brg and dried (MySO4). Purification
by flash chromat og y (CH2A 2 100% to 5% Et OAc in
CH2C 2) afforded 6 ng of the title conpound as an
orange oil. LCGM (Method A): RT = 4.06 mn, (MH)+

[0337]23319 Effﬁlﬁéﬁfslmf RY 33 iéémms(l\f?@ g8%ct ahvdr o- 2H i soqu

i nol m6-one (6B: RLIB R2 = Phenvr) [0252] Lithium netal
[0338]( 1%8)d)-(MBlmordplashyl)edambthybk-tamatigdabetyl -4 47,5,6i,8-béxahydro-1H-

1,2,6-t|r{a%g-lcgjfclopenta[b]naphthalene:

&

F

[0339] LC-MS (Method A): (M+H)"* 368.
[0340]

Example 30. (8)-4-Ox0-3-(3-0x0-butyl)-piperidine-1.3-dicarboxvlic acid 1-tert-butyl
ester 3-methyl ester (46: L>-R? = CO,-£-Butyl)




amoni a. 2, 8a-Di benzyl -1,

3,4,7,8, 8a- hexahydr o- 2H i soqui nol i n-6-one (4, R1B = H,
wQ@20050&118y1 ) (2.0 g) was added and t he cont ent BCTHESE05/008049

stirred at - 7 8 Cfor 20 mn. A further 150 ng of

| - t at ] L -
e, PP e85 B L OB Mt
methyhgstdr (Bhd) fl0uket mol)ovasuﬁsomedain aolgad.(13hml) and €8)t2-am@toeN, N-

aeolSRAA PRSI, TRl LS 200 SLLBCL IO or e

The &ﬁtéﬁfsa\‘}v%% hEEORIHRC 8 Ser 4 % % §QQ¥I%C% LBt colorless

give a residue that was pur ash col umm

oil wemdlswéwg@ rrampor(em@@ &l daod mp@lﬂ@b@)ltet(@ 1§igy eatdly66) werefadded

and t%%%l@%%%/ag Bg&%o§gtgre%1é)ﬁ E%'\;/on}n@ Meilg‘y aniketong W’}_g mL, 0.48 mmol)

mmod)- Was AdeleBari O hicRiduddier i RO BOBAL WirShahal &5@%}(@\%@2 h the
[0253] Conpound 6B (R1B = H R2 Ph) (1.14g .

letWaﬁ CS’@@? |aphdeny mrnwaf@m anl 5(1@ I‘EEQ20(DH@4 Waﬂﬂdﬂle)d andrtlee

contem(g@ ds?ﬂredrht él%bmﬁt f fn%pae?a by C d anig% dr o1 %Qv%}(‘elej%éracted with

heric pressure

EtOA($ 06 nﬂL)e washedooiils eaterairid @WM% O&dtﬁgnttdiecﬁhwl%fﬁﬂ‘ﬂ)y flash
treated with IMHO in diethyl ether to give the title

chromafpgignhey (§¥l2(fasl Wﬂwo%/ﬁlmtpa@us@ﬁzcbhto o 3e.68 g@i the title
°°mp‘3?%‘2ﬁ§slﬁ§%?@é§§ s %%%%W% “clea iR A e

R1B =

C 4 a-3} 'qulnohne 2 8a—dlcarboxvhc acid 2-
te- ﬁut% ést&asé!ﬁ]%ﬁﬁﬁ{ Qété}‘ (3,94@&“ [0 %Zl%ézt%_ﬂgB RIB = H)

(84ny, 0. 348 and benzenesur hl ori de (49ni,

0. 383 mmol) mere stlrred in CH2A 2 and

di i sopropyl ethyl am ne (73 added. The contents

were stirred for 18 h, ﬁ; oth CH O , washed

with water, brine, dr| ated and purified by

flash colunn chronatography (10%)EtCAc in CH2A 2) to

| ethetltlegogpound as a waxy pale yell ow
[034Z(1 Compound 46 (L°-R” = CO,-z-butyl) (30.0°g, 91.74 mmol) was dissolved in

CH2Cl, (300 mL) and pyrrolidine (6.5 mL, 77.98 mmol) and acetic acid (4.5 mL, 77.98

mmol) were added. The contents were stirred for 18 h at ambient temperature. The solvent
was removed and the residue was dissolved in EtOAc,washed with water, 2M HCI, and
brine, dried (MgSO4) and concentrated in vacuo. Trituration with 50% diethyl ether in
cyclohexane afforded 19.48 g of the title compound as a cream colored solid. LC-MS
(Method A): RT = 3.26 min, (M+H)" = 310.

Example 32. (R)-7-[1-Hydroxymeth-(Z)-ylidene]-6-0x0-4,6,7.8-tetrahydro-3H-
isoquinoline-2.8a-dicarboxylic acid 2-tert-butyl ester 8a-methyl ester (48A: L2-R? =

CO,-t-Butvl)
60 o
oSy
o A

[0343] To a solution of diisopropylamine (0.79 mL, 5.66 mmol) in diethyl ether (20 mL)
at —78 °C was added n-butyl lithium (3.20 mL, 1.6 M solution, 5.17 mmol). Compound 47A
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solid (83ng). LCG-Ms: RT 3.24 min. (MtH)+ 384. [0255]

The follow ng conpound was simlarly prepared: [0256]
w@aiwsBer1ey| - 2- (4-tert-butyl benzenesul fonyl ) - | , BCHU&R05/008049

a, 5,7, 8, 8a-oct ahydr o- 2Hi soqui nol i n- 6-one: Exanpl e 11.
(L2-R2 -—83@9 betypy(ll 07, Bi23merobpiy-diehyi- eﬂﬁ)(gzmla evesladfledfolowedby the

addltlgg %@E%%Q%’t%oq@g v zlpg(gl " é29? élyagerF%)B@Hl ﬂftef ? further
90 m1Wa§N %—i(glsﬁglﬂ]‘l?fwb@a&cﬂh UgH ﬁie(c%n%nfﬂ-\)fere Bl6wkd fowaai ® dnifidnt

was added f ol sodi um et hoxi de
tempe(r&ﬁ?e jated (188nbyraid EtOke (Qé)mh)mrg a dhe eugapig phase was

ey B SEELE, F  LBEE0 rr
title cﬁﬁg&%uﬁ& h1g %lé‘l'ﬁqvv QBWGQ“ WMicEQHs uste Iffpmlsecpl‘ensmamqﬂﬁs withoat further

he title conpound as_an_qrange oil which
purifisatson MMSWCM@tbQé deRT =X ahp1iBsMaEhSdS: f ur t her
purification. LGM (Method A): RT = 2.33mn, (MH)+

E%ngble@gaml)—q U2Fluoro-phenyl)-1.4.7.8-tetrahydro-1.2, 6-triaza-
8a Benz - 2hr4-tert - but yI benzenesul fopyl - 7- h)ﬁdr 0
\ a (7] N o, 2H ANO~(H € ” r o

ot utprhenyD [0258] Cbnpound
| ) phenyl) (100 ng, 0.229

nrnol ) was dlssolved in tonuene (1 m). Ethyl formate
(37 m., 0.46 mmol) was addé& P%RgoLved by sodi um

met hoxi de (25 ng, O0.46 ocontents were heated
toreflux for 3 5 mn, ool poured into water

and extracted with 2. The organi ¢ phase was
washed with

F

[0344] Compound 48A (LZ-R2 = COy-t-butyl) (7.90 g, 23.44 mmol) was suspended in
acetic acid (75 mL) and sodium acetate (2.90 g, 35.16 mmol) and 4-fluorophenythydrazine
hydrochloride (5.70 g, 35.16 mmol) were added. After 1 h water (60 mL) was added and the
organics were extracted with EtOAc (60 mL) and washed with brine and dried (MgSOy).
Purification by flash chromatography (CH2Cl 100% to 5% acetone in CH,Cl,) to afford
3.05 g of the title compound as a cream colored solid. LC-MS (Method A): RT = 3.72 min,
(M+H)" = 428.

Example 34. (R)-6-(4-tert-Butyl-benzenesulfonyl)-1-( A-fluoro-phenyl)-1.4,5.6.7.,8-

hexahvdro—l,2,6-triaza—cvclot)enta[b]naphthalene—4a—carboxv1ic acid methyl ester (49A.
R® = 4-F-Ph; L2-R? = SO,(4--Butyl)phenyl)

[0345] To compound 48A (R®>=4-F-Ph; L 2 R? = CO,--Butyl) (2.0 g, 4.68 mmol) was
added a 20% solution of TFA in CH,Cl, (15 mL) and the contents were stirred at ambient
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brine and dried (MgSO4). Renoval of sol vent gave 113
nmg of the title conpound as an orange gl ass whi ch was
wais@d/o8116subsequent exanpl es wit hout further PCT/US2005/008049
purification. LCMS: RT = 4.36 min. (MH) + 466, (MH)
e P ISR hersobens vee ey e The sty fisselyed
CH, @l )yt aliisdidppyldeykamirk. (3. 3A7InB BO3 ealhadf 442H- i so

SMESIT A SE TR e e
stirrel4or 3 hbWaYér)(Qb %ﬂ)’)' was(Rf3ed BRd tht- &%aﬁgﬂére le)éﬁ@ctéﬂ %ﬁﬁ |Et’@ﬁc (50

in methanol (5 nl) and sodi um e 234 ny,

mL) hmdawytslmddmét bhe frot drigde(MgS0,) mEurlﬁcawnrhYdﬂa)sh\mbrmatography

cnfeffiont saabal mhilin 28 el Sorinttpg anynite
solidand-MKi BaLthdDE BT =Resdiad, (Mm)é@bxxent gave 532 ng of

the title conmpound as an. orange foam whi ch was used

[034@ m@g@%ﬁg_ i@%ﬁ%“j@‘ffﬁﬁi fﬁéﬁul f{zg'ﬁ“ Exanpl ¢

(03471 GO B FyT - BRI OB Bt LY hevahydie-1,2.6-triaza-

cycldgb e AT e 2o BBy 0id Y %‘*ﬁf Vi pheny)) (100

ng, 0.228 mmol) was dissolved in toluene (1 nL) and
ethyl formate (25 ng, 0.4 I) mas added fol | oned by
sodi um net hoxi de (25 The contents were
heated to reflux for § Nﬁe oled poured into
wat er and extracted 2. organi cs were
washed with brine, red (MgSO4) and'!concentrated to
give the title co und together with the 5-
hydr oxynet hyl ene regi oi soner mhlch were used directly
[0348]n LEeMSoMehohd) ERArpd.24 mint ML) 486.

[0349] (R)-6-(4-tert-Butyl-benzenesulfonyl)-1-isopropyl-1,4,5,6,7,8-hexahydro-1,2,6-

triaza-cyclopenta[b]naphthalene-4a-carboxylic acid methyl ester:

|
0P° 0, .0
4

[0350] LC-MS (Method A): RT = 3.88 min, (M+H)" 472.

Example 35. [(R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-1.4.5.6.7.8-
hexahydro-1,2.6-triaza-cyclopenta[b]naphthalen-4a-yl]-methanol (50A: R> = 4-F-Ph:
L*-R% = SO,(4--Butyl)phenyl)

HO 0. .0
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further purification. LGMS: RT = 4.46 min. (MH+H)+
468. Exanple 15. 4a-Benzyl-6-(4- er

WO buwsgstienzenesul fonyl ) - 4, 4a, 5, 6, 7, 8- hexahvdr oPCTFAUS2005/008049
1.2.6-triazacvcl opent ar bl napht hal ene. ("13A: R1B = H.

2 26212
[03511: ‘IB?eor_npégl(ﬁzD%& e=mv F)1[>19 ﬁ k G@wzgm@ nﬂ@é&h&&lﬁ(mo thg, 0.19
mmol}sms(ﬁiéi(ﬂe(dl mL) eYatsaiddbd DIBAi[tI)I (éifblufhyblﬁ M |Sﬁ1@t1h15y @42 moogt —78

d th t ent
canf e B VB s/ L R RSO Pa5e E orvore
(1 mL aﬂié%gzirﬁcQW\éFe é}&rawa%ﬂaeﬁgcerqg@nm awasheb aithVre and dried
urifiéd by preparative HPL ield the title

(MgSOgnBuidichtis by Bahohressfogtaaby (Clﬂﬁﬂlmj 00%ecto Mo EfAe-imCHICL)

affordg'gl ?& %(rf;}giﬁ ;é%gpgﬁn%%ﬁﬁg%gflﬁece sgﬁc{ (i\@ NS ﬁ\?%g&' QS SRYE! £16 min,

(M+ fagadgenzyl - 6- (4- nor phol i n-4-yl - benzenesul fonyl ) - 4, 4a, 5,
, 7, 8-hexahydro-1H, 2,6-triaza-cyclo

[035213 %%[fa O%%%?:&p%ﬁéggs {,V%e ng%l]uh:&‘y %/f%pﬁf\é%t hod A): RT =

[03531 7_[@{);—@ é}-[ﬁlgcgrg-brégégnegﬁl%onyl) ?X Elgro%p 1enyBZ oLf ; é) )l(lgy%allhr}]/ 0-
I ta[b
2o BT IB R a5 ' e el

(MtH) + 477. Exanpl e 16.

4a- Benzyl -6- (4-tert- butyIQb nz€pésul f onyl V2- et hyl - 4, 4a
.5, 6,7, 8- hexahvdro- a\bm%r ch 0

rent ar blnar ht hal ene. £2-R2 = SO (4- -
But yr) phenvL R6C = 0267] Corrpound 12A (RlB = H,
L2-R2 SO2(4- -butyl nyl) (20 ng, 43mol) was

suspended in ethanol/ (1 nL) and nethyl hydrazine (15
m., 0.28 mmol) was added. The contents were heated to

s 5 B ga oI S ARSI I L

elded the title co
[OSSSY [(R)-1 (4—Fluoro—phenyl)—rgF-)(toluene 4- sulfonyl) 1, 4 5,6,7,8-hexahydro-1,2,6-

triaza-cyclopenta[b]naphthalen-4a-yl]-methanol:

HO o0 0

BN
sesnel
; N

F
[0356] LC-MS (Method A): RT = 3.68 min, (M-+H)" 454,

[0357] [(R)-6-Benzenesulfonyl-1-(4-fluoro-phenyl)-1,4,5,6,7,8-hexahydro-1,2,6-triaza-
cyclopenta[bjnaphthalen-4a-yl]-methanol:

HO o 0
°8"
e
; N

F
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yellow glass. LC-Ms: RT = 4.39 mn. (MH) + 476.
Exanpl e 17.

wWal 2008081799 - 6- (4-tert-butyl benzenesul fonyl) -1 - (BET/US2005/008049
fl uor ophenyl V

[0358] 42.05MB. (Ridhb@ B)NRU01]. &b hir?, éﬁﬁtfﬂ aggevcl o
rent ar blnar ht ha-1I ene. (15A Rl

L2-R :SO(4- -B

&

for 18 h. The contents mere cooled 'poured into water,

extracted with CH O 2, diied ( NESCﬂ) and concentr at ed
to give 41lng of red- br was purified by
preparative HPLC to g': he '\i [ t corrpound as an

or ange- brown gl ass, 8 4.85 min. (MH)+
556. [0269] The fol M ng conpounds were simlarly
prepared: [0270] (S)-4a-Benzyl-6-(4- ter

-butyl - benzenesul fofyl ) -1 -(4-fL-

i oro-phenyl)-4,4a,5,6,7, 8-

[0359jexEb ydmpelirijl- 4%& (RS |t=r4l-m L%@JZ eSO (3 HhuBaphnddl (20@mg, 0.20
a enz
memclgG THE (o bias et bydrde CdtmeySibmeny) and fodomethane (37

L, O ol s DEXAINAROsL] ot 2e000 fof R A FYSLIREN NG Fere
pamt@dwem)omeeﬁ EtQOR7 ?P gg]l?l) ?@f"fﬁ%?'r?@ zﬁf&\kzgéhed with brlen)c(a aaﬁd élned

(Mg iSRGy sl el SHhabHRONS 326 FOBEAR CHyCl)
afforddd Iint %E@Qﬁl@oﬂﬁa a8 witte'Bolla. LM tvRA%d AP RTL 4.51 min,

benz
OﬂbeGMQI benzenesul fonyl ) - 4, 4a, 5, 6, 7, 8- hexahydro-|1 H1, 2
6- triaza-cycl opent a[ b] napht hal ene:

[0360] The following compounds were similarly prepared:

[0361] (R)-6-(4-terr-Butyl-benzenesulfonyl)-1-(4-ﬂuoro-pheny1)—4a—(2-meth0xy—
ethoxymethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza—cyclopenta[b]naphthalene:

~o

0 0..0
d

F

[0362] LC-MS (Method A) RT = 4.68 min, (M+H)" 534,

[0363] (R)-6-(Benzenesulfonyl)-1-(4-fluoro -phenyl)-4a-(2-hydroxy-ethoxymethyl)-
4,4a,5,6,7,8-hexahydro-1H-1 ,2,6-triaza-cyclopenta[bnaphthalene:
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[0276] LC-MS (Method A): RT = 4.73 min, (MH)+ 552.

[0277] 4a-Benzyl -6-(4-fe7' -butyl -benzenesul fonyl) -
wa2qo44871764 | uor onmet hyl - phenyl ) - PCT/US2005/008049
4,4a,5, 6,7, 8-hexahydro-1H1,2,6-triaza-cycl openta[ b] na

pht hal ene: [0278] LC-MS (dethod A): RT = 5.03 mn,
(MHH)+ 606. [0279] 4-[4&:Benzyl-6-(4-ter
-butyl - benzenesul fonyl) - 4,4a, 5, 6, 7, 8- hexahydro-1, 2, 6-

triaza-cycl opent a[ b] napht haj en®k2yl ] - benzonitrile:
[0280] LC-MS (Method Af:RIT= M. 'n, ( M+H) + 563.
[ 0281] N

4-[ 4a- Benzyl -6-(4-te but yl - benzenesul fonyl )-4,4a,5, 6

, 7, 8- hexahydro-1|, 2,

triaza-cycl opent a[ b] papht hal en-1 -yl ] -benzenesul f onam d

e: H[0282] LC-M5 (Method A): RT = 4.25 min, (MH)+
[0364]1 71.CIISE B etitod] ApMMBERY y4845- ( 4-

ert-butyl - benzenesul fonyl)-4, 4a, 5, 6, 7, 8- hexahydro-1, 2,
O D e Ry TIRBR A, Ayl ARt T MUBRAARn )
4,42,56¢, Fnexablydrorg1-14x0-81apabesisigpenta b|naphthalene:

1- C4-fl uoro- phenyl V4. 4a, 5. 6, 7, 8- hexahydro-I1H 1, 2, 6-

triaza-cycl opent ar bl napht hal ene (15A: RIB = H, L2-R2 =

benzyl) [0285] Conmpound 12A (RIB H, L2-R2 = benzyl)

(167 ng, 0.47 mml) apd 4- I%@ﬁo henyl hydr azi ne
hydrochl ori de (163 maf, | 9 re dissolved in
acetic acid (2.5 L) Mn ed 0C for 2 hours.
The contents were ed, poured int'o water, extracted
with CH2CA 2 dri ed M) and concentrat ed.

Purification by flagsh chromat ography (CH2G 2 100%to
15%t OAc in CH2CA 2) afforded 41ng of the title

(0366 TRUNE R4 813002 4%} mik G Wpihod A): KT = 2.75

[0367] (R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-4a-(3-methoxy-
propoxymethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b |naphthalene:

I
¢

0 0, .0
d

F
[0368] LC-MS (Method A): RT = 4.69 min, (M-+EH)" 568.

[0369] 3-[(R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalen-4a-ylmethoxy]-propionitrile:
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[0286] The foll owi ng conpounds were simlarly
prepared: [0287]
W®2®en0gyb9 4a- (4-f 1 uor o- benzyl ) -1 - (4-f1 uor o- phePyT/VS200608049
, 5,6, 7, 8 hexahydro-1 H ,
2,6-triaza-cycl opent a[ ] napht hal ene: [0288] LC- M5
(Method A): RT = 2.80 n, (MtHf 468. [0289]
6- Benzyl - I - (4-fl uor o- phenyl ) - 4a- ( 4- met hoxy- benzyl)-4, 4
a, 5,6,7,8-hexahydro-1H,g

2, 6-tri aza-cycl openta[b ‘%@? ene: [0290] LC- MB
(Method A) :RT = 2. 6 80. Exanpl e 19.
4a- Benzyl - 6- (4-tert ene nyl)-4,4a,5,6,7,8

- hexahvdr o- | - oxa- d| azacvcl opent'ar bi napht hal ene.
(16A: RIB = H L2-R2 Sq 7f4-r-Butyl >phenyl [0291]

Conmpound 12A (R1B = H, L2-R2 = SQ2(4- -butyl)phenyl)
(21 ng, 45 nmol) and hydr oxyl am ne sulfate (4 ng, 22.5
03701'DU:M§ RER). \1*@1@'—'4'38?%{1&/' (1 n), acetic
[ 2( m.) and wat ( heated to 90 C

[037i>ﬁr ﬁﬁ%@-@f—%ﬂ% BroeneaippyB- £ Eﬁf @?vréw%fap oDy amorpholin-4-yi-
etho@ﬁ@?ﬁ’ﬂ]ld 428,67, 8hexdfydM31 HRT 2 4- 02800 Pelop Mt Bl daphBlene:

anpl e
10a- Benzyl 6-r4-tert-bytyl -benzenesul f onyl V2- net hyl - 5.
6J. 8. 10J0ahexahvdro- f. 3, 6-triaza-anthracene (17A: R6D
= Methyl: RIB = H, L2- = SO (4-tbutyl phe nyp [0292]

Conpound 12A (R1B = H, 42-R2 = SQ2(4-t-butyl phenyl)
(50 ng, 0.11 nmol) was ated W th acet am di ne
hydrochl oride (61 ny, 0.6% mfal9 |nDI\/F (0.5 m.) at
1800C usi ng m cr owavg adi 3 10 mn. Water (5
m.) was added and theNorganics tracted with
CH2A 2 (3 x 5 nl) vvashed with briine and dried
(MySX). Purificati

F

[0372] LC-MS (Method A): RT = 2.90 min, (M+H)" 609.

[0373] (R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-4a-(2-piperidin-1-yl-
ethoxymethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

()

N

0 0.0
; N

F
[0374] LC-MS (Method A): RT = 2.94 min, (M-+H)* 607.

[0375] (R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-4a-(2-pyrrolidin-1-yl-
ethoxymethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:
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by preparative HPLC afforded 6 ng of the title
conpound as a yellowoil. LGMs (Method A): RT = 4.01
worews/0§WeH) + 488. Exanple 2 1. PCT/US2005/008049
4a- Benzyl - 6- (4-tert-butyl benzenesul fonyl )-4,4a,5,6,7,8
, 8a, 9- oct ahydr o-
2H 1. 2,6-triazacvcl o@ ar bl napht hal ene. BB: R1B H.
L2 - R2 = SO f4-t- ButypphenyD[ 0293] The m xture of
conpound 12B (R1B = H, 12 - R 2= SQ2(4- -butyl)rhenyl)
and its regioisomer (29°yy, %2 8 mol ), hydrazine
hydrate (9 niL, 0.27 //‘rm%gng anol (1 nmL) were
heated at 90 C for 1y e it es were renoved
under vacuumto gi 21mg of a glass that was purified
by preparative HPL o give the title conpound as an
off-white solid, 16 ng. LCM: RT = 4.03 mn. ((MH)+
464. Exanple 22.

da- Benzyl - 6- ("4-tert-butylb n | fonyl)-1-(4-fluoro
(0376 ity MS iomsa B REL Y Wi eaenesdsl onvl) -1 - (4-Tlu

4.4a,5.6.7.8,8a.9-octahvdro-IH1,2.6-triazacvcl opent ar
[0377b] {Rpbt(Hdlesre-bepadmBsul fohBl)H -(4-fucroRphenyBa & @-methoxy-

-B > 0294] . T ' f d B.(R1B
S R R S L e

(20 ngy, 42.8mmvol) and 4-fl uorophenyl hydrazi ne

hydrochloride (7.6 ng,~A7.1 nmol)) were dissolved in

acetic acid and sodiumliacetate (4 ng, 47.1 mol)
added. The contents mereoheated to 90 C for 16 h, then

cool ed and poured into waher %a®_extracted with
CH2d 2. The or gani csnfg vvah@h brine, dried

(MyS04) and concentrageo v F

F
[0378] LC-MS (Method B): RT = 12.26 min, (M+H)™ 516.

[0379] (R)-6-(4-Fluoro-benzenesulfonyl)-1-(4-fluoro-phenyl)-4a-methoxymethyl-
4,42,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[bJnaphthalene

[0380] LC-MS (Method B): RT = 12.47 min, (M+H) " 472.

[0381] (R)-1-(4-Fluoro-phenyl)-4a-methoxymethyl-6-(toluene-4-sulfonyl)-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene
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give 22 ng crude product which was purified by
preparative HPLC to yield the title conpound as a
whe@desygbass, |1 ng. LCMS: RT = 4.93 mns. ( MPHUSHB5/008049

Exanpl e 23.
4a- Benzyl - 6- (4-tert-butylbenzenesul fonyl)-4,4a,5,6J,8,
8a, 9- oct ahvdr o-1 oxa- 2, 6oo|az@c,clopentarblna
rht hal ene. (16B: R1B s~HAP~ & O?r 4-t - But yl ) phenvn
[ 0295] The mi xture oﬂ*cﬂﬂjound RIB=H L2 R =
SQ2(4-t-butyl) phenyl s regfoirsoner (20 ng, 42.8
mmol ) were dissol ve ethanol (0.6 nL) and acetic
acid (0.2 nL) and war€r (0.1 nL) were added, followed
by hydroxyl am ne hydrochloride (3.8 ng, 54.6 muol).
The contents were heated to 90 C for 19 h, the

[0382]o! BEIVIS Muthel BenRY ed 2:81dninh@VIrElT 48, was purified by
preparative HPLC to yield the title conpound as an

[038?f f meym (@Fﬁﬁké Phenf/)0Hh- (2L1§etl\(§xy—§t£0xyrﬂeﬁ1§d)'% '@toll(e%-'j)—sulfonyl)

4,4a.%, Q\778h@@hw@-Hiﬂ@,ﬁmdzaby¢lypeMbMpbﬁiaﬂémnyI V6- 0x0- 2. 3
,4.6.7.8- hexahvdro-| H i soqui nol i ne-8a-carboxylic acid
msthyl ester (24A° L Rl _= COWe: L2- R2 =
SO?C4- - But yr) phenyr ) [D296] To a sol ution of conpound
(R -23A (i RL = CO2Me; L2-R2 = SQ2(4- - butyl)phenyl))
(1.00 g, 2.47 mmol) in t8Kuene ¢50 nL) was added
manganese acetate diI'/I NESs g, 13.79 nmol ). The
contents were heated Ty at flux under a Dean-
Stark trap. The sol @is were renoved and the residue

was purified by fla hr omat ography ( CH2A 2 100%to
5% Et OAc in CH2d 2) afford 775 ng of the title
conpound as an off White SO|Id LC— (Method A): RT =
464. Exanp
[038‘ﬁR)E% Mﬁ@"‘@ﬂtodé%bt ﬁTﬁéﬁéén@gu(Mmelzz methyl -1, 4,5, 6,
, 8- hexahydrol ,
[0385] (R)-6- Benzenesulfonyl-1-(4—ﬂuoro-phenyl)-4a-(2—methoxy—ethoxymethyl)—

4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

~o

3
TeSh S
O

F

[0386] LC-MS (Method A): RT =3.88 min, (M-+H)" 498.

[0387] (R)-6-Benzenesulfonyl-1-(4-fluoro-phenyl)-4a-methoxymethyl-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:
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3-,6-triaza-cvcl opental ~b | naphthal ene-4a-carboxyric
acid nethyl ester (25A: L1-RlL = CQ Me; L2 - R2 = SO
WO teoBosysahenvF) [ 0297] To a sol ution of conmpoReU2A5/008049
(L1-R1 = CO2Me; L2-R2 = SQ2(4-7?-butyl)phenyl)) (600
ng, 1.29 mmol) in ethanol (4 nlL) was added copper 11
acetate (470 ng, 2.59 m®{)), cagiieous ammonia (3 nlL)
and acet al dehyde (5 i ntents were heated
for 5 h at reflux. TH vent s e renoved, NaHCO 3
(20 nL) was added, the organics were extracted
with CH2A 2 (20 nl) shed with brine and dried (MgSO
4). Purification by ash chromat ography ( CH2d 2 100%
to 5% Et OAc in CH2CF2) afforded 432 ng of the title
npound as an off white solid. LCGM (Method A): RT =
[0388]2 EQ-MSr(Me(tmdh&)e R 3. 98 vaimp(M-+Hp . 454.
(Sv8a- Met hyl - 6- oxo- 3, 4, 6, 7, 8, 8a- hexahydr o- | H-i soqui nol
[0389] n@R)Zt é&@[@@c héry1)o4u- @-ﬁlembxja@wkylﬁsﬂ@r) 1,384;5,1,8-hBRatydro-
ut vD[ 0298] I-Benzyl 3- nmet hyl - pi per| di n- 4- one
1,2,6- tpw—eycéopem IHoaphiedlgneviasulfnicsanid digngthylestidene (150 ni)
and (R -(+)- a-nmethyl benzylamne (11.4 niL, 88.67 nmol)
was added. The contents.were heated to reflux for 20 h
(Dean-Stark trap) and tHen cooled to room tenperature.
The resul tant col orl ess o | was dissolved in THF and
met hyl vi nyl ketone (7.40 8& @7 nmol ) and
hydr oqui none (150 ng,Nc NWere added and the
contents were stirred W o tHark. After 2 days I N HC
(90 nL) was added an he contents stirred at anbi ent
tenperature for 30 the organics were extracted
with diethyl ether (I00 nL), washed with water, dried
with MgSO 4, concentrated and purified by flash

o TR o P R R 1,70

[0391] (R)-1-(4-Fluoro-phenyl)-4a-methoxymethyl-1,4,4a,5,7,8-hexahydro-1,2,6-triaza-

cyclopenta[blnaphthalene-6-sulfonic acid dimethylamide:

[0392] LC-MS (Method A): RT = 3.62 min, (M+H)" 421,

[0393] (R)-6-(Butane-1-sulfonyl)-1-(4-fluoro-phenyl)-4a-(2-methoxy-ethoxymethyl)-
4.4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b [naphthalene:
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0xo0- butyl)-piperidin-4-one as a colorless oil. LCGM

(Method A): RT = 0.32 min, (MHH+ 274. [0299] This
WOoreaos08zab9 (6.5 g, 23.80 mmol ) was di ssol ved i nPEL/05200$/008049

(100 nmL) and 20% pal | adi um hydr oxi de on carbon (500

nmg) and di- r -butyl dicarbonate (7.8 g, 35.71 mmvl)

wer e added. The conterffs were stirred under a hydrogen

at nosphere for 18 h. The catal yst was renoved by

filtration and filtrateogvapgrgted to dryness.
Purification by flash_chrbmafegraphy (20%tert-butyl
nmet hyl et her in cycl'&'\r’]elne af forded 6.16 g of

(R) Snet hyl -

4- ox0- 3- ( 3- ox0- but - pi peridine-1|-carboxylic acid
tert-butyl ester a colorless oil. LC-M5 (Method A):
RT = 3.03 mn, (MHH)+ = 284. To a solution of this
material (6.10 g, 21.55 mmol) in nethanol (100 ni) was

[0394] addEsS adimet Mt ROX JO5(RigMgH)48780 mol ) and the
contents heated at 50 0C for 18 hours. The vol atil es

[0395] ‘("’95(3‘? n@z@@ﬁ%ﬁ%@g&{%ﬁ%ﬁﬂwg(@%éth&iﬂ&ﬁgxﬁﬁétww AT

e organi ¢ phase washed with
4,4a,5,b)7i8exahytireln e tl,2(Myisea 4)yclopPuia] lhapithadencby f | ash
chromat ogr aphy (CH2A 2 100% to 10% Et OAc i n CH2Q 2)
afforded 3.33 g of the title conpound as a col orl ess
oil. LGM (Method AY:\‘RT = 3.15 mn, (MH + 266.
Exanpl e 27.
(S)-7-ri-Hvdroxy-net h-?) - yd.i.denel- 8a- net hyl - 6- oxo- 3. 4

. 6. 7. 8. 8ahexahvdr o-s i ot y ne- 2-carboxylic acid
tert-butyl ester ('ﬁv 4@)3’@yl, L2-R2 =a
y-Butvn [0300] To & solution of dili sopropyl am ne (3.05
m., 21.79 mmol) in diethyl ether (50 nL) at - 78 0C

[0396]@@%%%%@%%‘&[% LA {ReAB g4, 1.6 M sol ution,

[0397] (R)-l-Butyl—6-(4—tert—buty1—benzenesulfonyl)-4a—(2—methoxy-ethoxymethyl)—
4,4a,5,6,7 ,8-hexahydro-1H-1,2,6-triaza~cyclopenta[b]naphthalene

N~

]

%
Facde

[0398] LC-MS (Method A): RT = 4.36 min, (M+H)" 516,

[0399] (R)-6-(4-tert-Butyl-benzenesulfonyl)-1 -isopropyl-4a-(2-methoxy-ethoxymethyl)-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-—cyclopenta[b]naphthalene

~o0

~

0 0.0
N N \©\,<
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(S)-36A (L2-R2 = CO2-t-butyl) (665 ng, 1.52 mmol) in

diethyl ether (10 nL) was thenadded foll owed by the
wa@esnsom of trifluorethyl orthoformate (6.00 gPCHESBE5/008049

mrol ) after 20 mn. After a further 90 min, 2N HO (30

rRlo. | tgmﬁ)““\g@z,e war ned to ambi ent
[0400]tg?p¥%%92g§\9}£?1§? (?23 ﬁnﬁﬂ)ﬂ (and Et OAc (50nL) wer e added

and.the organi.c, phase was ' [ -
oson 0 G SR AL BN o
hexahyHRE1H11LD 616 ARG e[ Hnapditalspepovnder that was used in

subsequent exanples wthout further purification.

LC-Ms (Method A): RT :|3.56 mn, (M:H)+ no nol ecul ar
ion seen. Exanple 28. o

CSV1- ( 4- FI uor o- phenyl ) ~da~meshyl - 1Ada, 5

J, 8- hexahvdro- 1. 2,N6-|azcy ent af

b] napht hal ene- 6- caLRox I aci d te¥~t-butyl ester
y

(40A: R5 = 4-F-Phen L2- R2 COWButyl) [0301]
Conpound 37A (L2-R2 = CO2-t-butyl) (2.50 g, 8.53 nmol)

S AY; i il VB 458) and sodi um
e SO AP i

4-f ] uorophenyl hydr azi N} Qli ( - -
104033y R0 e AR B SR SR 50 e
1H-1,m%iéza%y@lbﬁaﬁa[%a\pﬁmaleﬁxtract ed with Et CAc (40 ni),

washed with brine and dried (MgSO4) . Purification by

flash chromat ogr aphy (CH%CI 2 100%to 5% EtQAc in

CH2A 2) to afford 2.21 goof the,title conpound as a

cream col ored solid. oS A : RT = 3.52,

(MrH) + = 384, Exanpi e(2B: |

(S)-6-(4-tert-Butyl - benhz&nesul f onyl

")-1-(4-fl uoro-phenyT Vda- net hyl -

4,4a,5, 6J, 8-hexahvdro-IH1,2.6-triaza-cvcl opental blnap

ht hal ene (40A: L2-R2 SC2(4-t-Butvnphenyl) [0302] To
[0404kob§dmsxﬂ\%dho<téi=-3@=§-%&3?m,ﬂkﬁ%*§|§) *290 ng, 0.78 mmol)

was added a 20%

[0405] (R)-1-Buty1—4a-(2-methoxy—ethoxymethyl)-6-(toluene—4-sulfonyl)—4,4a,5,6,7,8—

hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene

~o0

o 0..0
’s
aoro.
fN

[0406] LC-MS (Method A): RT =3.74 min, (M+H)" 474.

94



solution of TFAin CH2AA 2 (3 nL) and the contents were

stirred at anbient tenperature for 2.5 h. The solvents
wowree/0811en renoved. The residue was di ssol ved PaI/Ts20CH/@8049

(2 nL) and diisopropylethyl amine (540 ni, 3.88 nmol)
Exdifide §7 LRGP LG YD AR Qi AL QL BErG b3 1 2. 8367 8-

daueda drra time conrents were Stirr
hexhhvch“élilel %{cﬂ&at]dyblowﬁaraiidteﬂtharede—mh]ecarba‘ldmm ( S\EAeRS -F-Ph;
extracted with Et QAc (15 nlL), washed with brine and
—z_&{pé@%gmllgh—ﬂiurl fication by flash chromatography
(CH2A 2 100% to 5% Et QA }I-|I’b C%—|2CI 2) afforded 600 ng of
the title conmpound e.:80Jdd. LG M5 (Method A):
RT = 4.57 nin, (MH) | ] The follow ng
conpounds were sim Mart% ~<t 0304]
(S)-6-Benzenesul f -1 -(4-fl uoro-phenyl)-4a-net hyl -
4a, 5, 6, 7, 8- hexahy -1 H
2,6-triaza-cycl opent a[ b] napht hal ene: [0305] LC- M5
(Method A): RT= 3.93 nin, (MtH) + 424. [0306]
[0407] ( %Xdlyl(dﬂﬂdﬂdégo %3 gmhlerwhé% mﬁl@i)rmtdﬁlecﬁ {10 flIyens-cdokultd ong °C
exahydr o-
and DM @ (B4mLa%62 Byedlp] z&[lqubhwnalaéded I{xfbgmlm@omound 49A

h A
R TR L b (309 g bRharg s gomens
were stfh’éﬂbfof 20 i - PrickiaylBmfne (0.81 nflgse8By@irfol) rak added and the contents

2,6-triaza-cycl opent aLb] napht hal ene: . [ 0309] LC N5
were wemqq@canﬁ)lent(tquﬁratung e PrEgnigy were partitioned between EtOAc (10

mL) an%??a}ténr_(i_é )1/1& Wa&xeﬂ%ﬂﬁ#ﬂne‘%ﬁgl 'H‘Pi%@ YM@Séﬁ PRification by flash

benzenesu
chromado g@q;]ffy EHCI; To0ea by o EONce lin EHBCH) fadad/42 operfithd tiflna

compog.rhg{,_arq) A [1 éé ]%Mo%%t: E%d= 2?\.)1:3 rlqu-{n,:(l\/l?'-l'-lg)l 4514n ’

(S)-I -(4 FI uoro phenyl ) - 4a- net hyl - 6- (4- net hyl - 3, 4-di hy
Exainmde 2BIR)6{(4-tert-Butyl-benzenesulfonyl)-1 -(4-fluoro-phenyl)-1.4.5.6.,7,8-

hexahydro-1.2.6-triaza-cyclopenta/blnaphthalen-4a-wlmethvyl]-dimethyl-amine (53A: R’
= 4-F-Ph; L.2-R? = SO,(4-t-butylphenyl), R'® = R'® = Methyl)

I
N 0.0
; N

F

[0408] To a solution of compound 52A (R® = 4-F-Ph; 12-R? = SO,(4-t-butylphenyl) (50
mg, 0.10 mmol) in dichloroethane (1 mL) was added dirmethylamine (0.1 mL, 0.20 mmol)
and sodium triacetoxyborohydride (30 mg, 0.14 mmol). The contents were stirred for 18 h
at ambient temperature, NaHCO3 (2 mL) was added, and the organics were extracted with
CH,Cl, (10 mL), washed with brine and dried (MgSO,) . Purification by flash
chromatography (Amino-SPE: CH,Cl, 100% to 5% EtO_Ac in CH,Cl,) afforded 61 mg of
the title compound as an off white solid. LC-MS (Method A): RT =2.79 min, (M+H)" 523.

[0409] The following compounds were similarly prepared:
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|, 4] oxazi ne-7-sul fonyl)-4,4a,5, 6,7, 8- hexahydro-| H |
52, 6-triazacycl opental b] napht hal ene: [0313] LC Ms

W@ MeshgrieR) : RT 4.01 min, (MtH)+ 495. [0314] PCT/US2005/008049
4-1(S)-1-(4-Fluoro-

- , ac

T P B B ket 1 SR A Bl
yimefi)3-4Ha, 1,657 Nehdxhvrydrod HA) ,2, GREaBa-Sﬁzldspdmta[b]ﬁhlbﬁthaléiﬂéB.

[ 0316]

(S)-1-(4-Fluoro-phenyl )<6-(4-nmet hoxy-benzenesul fonyl ) -

4a-net hyl -4, 4a, 5,6, 7, §- !

hexahydro-1 H1,2,6-triazaycyél csipenta[ b] na rht hal ene:

[0317] LG Ms ( Met hod,(@. ( M+H) +

454.10318]

(S)-6-(4-Fl uoro-benzegesul fonyl)-I-(4-fluoro-phenyl)-4

a- met hyl - 4, 4a, 5, 6, @ hexahydro-1H 1

,2,6-triaza- cycl opent a[ b] napht hal ene: [0319] LC M5

(Method A) :RT 3.90 min, (MH)+ 442. [0320]

[041ills I1‘%1‘]1(/% &&€%£%5%¥4§% ﬁ%ﬁh)fas%s 6, 7, 8- hexahydro-

6-triaza-cycl opent a[l b] napht hal ene: [0321]
[O4lﬂc @-Q-WTﬁ@gom}netkgt benzpnesplienl)-1¢ ([@ilyoro-phenylasepiorpholin- 4-

sind P e T o SR ol iR fory

,2,6-triaza-cycl opent a[ b] napht hal ene: [0323] LC- M5

(Method A): RT = 020m , (M+H) + 438. [0324]
(S)-6-Benzyl -1-(4- fI thﬁyJ)) 4a- et hyl -

54a, 5, 6, 7, 8- hexahydr

triaza-cycl orenta b]'\h 325] LC-MS (Met hod
A: RT = 2.34 mn, 6]CF;

(S)-1-(4-Fl uor o-ph ) 4a met hyI

1,4,4a,5,7, 8- hexah -1,2,6-triazacycl opent a|

[0413] LC-MS (Method A): (M+H)" 577.
[0414] (S)-6-(1-Cyclopropylmethylsulfonyl)-1-(4-fluoro-phenyl)-4a-morpholin- 4-

ylmethyl-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

@

N

F

[0415] LC-MS (M+H)" 485.

96



b] napht hal ene- 6-sul foni c acid phenyl am de: [0327]
LC-MS (Method A): RT = 3.82 min, (MH)+ 439. [0328]
w@ 3)05087749 4- Di net hyl - pi peri di ne- PCT/US2005/008049
1-sul fonyl)-1-(4-fl uoro-phenyl)-4a-net hyl -
[0416] 4(sl)aﬁ@-feriB&ryllJbemmﬂ@anlrlL(Azﬂxﬁ;r@Jphaz}a) wg&mmﬁap b] n
hal ene: [0329] LC-M5 (Methad A): 4.38 mn,
ylmeth}(lﬁ#}q)ﬁlﬁ §9hex[abg(yg]1H—1 2 6—tnaza-cyclopenta[b]naphthalene
(S)-1-(4-Fluoro-phenyl)-4a-net hyl -6-(pi peridine-I-sulf
onyl)-4,4a,5,6,7, 8-
hexahydro-1 H1, 2, 6-t
[0331] LC M5 (Metho

@ a- qug opent a[ b] napht hal ene:
[0332] (S)-6-(4-teM
- But yl - benzenesul f opyl

85 mn, (M-H)+ 431.
-met Ayl .- pyri di n-4-yl - 4, 4a,
5,6, 7,8- hexahydr 1

,2,6-triaza-cyclo t a[ b] napht hal ene: [0333] LC- Ms
(I\/Iethod A: RT = 8.11mn, (MH) + 463.[0334] (S)-6-(4-
t r -Butyl- benzenesul fonyl) 4a- rret hyl -1 -
[0417] 1 IG-MS A 2etfibd A)ART 5 B9 T7mBa, (M+H)" 549.
hexahydro-1H1,2,6-triaza-cyclo renta[b]narhtlial ene:

[0418] % 8@%2—%5-(%—?f}%%u?meg?%eﬁlfon% B¢ Budtb Pheht-Tals, 66 3-hexahydro-

uor o-

1,2,6-triaaenyd¢lppehta] hpiablythalen4a4dmbthyl| &thydeatiyedr o- 1 , 2, 6-t ri azac
ycl openta] b] na rhthal ene-6-sul fonyl]-phenyl am ne:
[0337] LC- M5 (Met hod A)] RT = 3.53 min, (MH) + 439.
[0338] (9)-
| - (4- Fl uor o- phenyl ) - 4a- hoyg -trinmethyl acetyl)-4, 4a,
5, 6, 7, 8- hexahydr o- INfi I|
2,6-triaza-cycl open th [0339] LC- M
(l\/bt hod A): (MtH) [0340]

[0419] LC-MS (Method A): RT =2.82 min, (M+H)" 523.

[0420] [(S)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-1,4,5,6,7,8-hexahydro-
1,2,6-triaza-cyclopenta[bnaphthalen-4a-ylmethyl]-diethyl-amine:

[0421] LC-MS (Method A): RT = 2.92 min, (M+H)" 551.
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Exanpl e 30.

(S)-4- Oxo- 3- (3- oxo-butyl Vpi peridnme-1, 3-di carboxylic
wa@eiodod7eert - butyl ester 3-nmethyl ester (46: LRPCTRES2005/008049

COW But yD[ 0341]

[0422] (S_S)—@i@m—Bu(}aﬁambyﬂﬁogprLqaﬁmlfdib4pheﬂy,1}(3g%i;gpéxﬁkﬁgwij&lmethyl-
- rt-put ester - met ster . , .
4a4a’5>43i?)%emdm@%lo}y%é&nw%i%éﬂfé[tﬁ&@%tﬁﬁ)ne'and )

(S)-2-am no-iV;iVdi ethyl- 3-methyl-butyram de (27.7 g,
0.16 nol) and conce ted HO (2 nlL) were added. The
contents were heat em refd X for 3 h over 4A

nol ecul ar si eves. Th | taant. col orl ess oil was

di ssol ved i n acet omg | 0 @. copper p acetate
(2.19 g, catalytic) Mwere added~anglt he ni xture was
heated at reflux f 20 m n. Methyl vinyl ketone (27.3
nm_, 0.48 nmol) Bl.Y was added via the condenser and
the contents wererheated at reflux. After 2 h the

m xture was cooled to anbient tenperature and 2N HC

[0423] ( 2@OME (MBS AJART =aneh e (VRPHERE: were stirred at

anbi ent tenperature for 10 min. The organics were

e e | 00 ), swashed wit r

04241 SR b LS R AR L RS B DL 5 7 by

1,2,6-triabs-opaonaeAphvplitehialld- yhaeHy 1) 92 26tRast @R )i anfag2 C 2)
to afford 30.58 g of the title conpound as a n
off-white solid. LCGM (Method A): RT = 3.86 min,
(MrH) + 314. Exanple F 1.
(RV6- Ox0-4, 6, 7, 8-tetrahydro-3Hi soqui nol i ne- 2, 8a-di car
boxylic acid 2- tert-bi¥tyl esder 8a-nethyl ester (47A
L2-R2 = CCM But vD [ 934 3¢ d 46 (L2-R2 =
C2-t-butyl) (30.079 1, 74 s dissolved in
CH2Al 2 (300 nL) a pyrrolidine (65 nL, 77.98 mmol)
and acetic acid ( m., 77.98 mmol) were added. The
contents were stinred for 18 h at ambient tenperature.
The sol vent was rEnpved and the residue was dissol ved
in Et OAc, washed with water, 2M HCO, and brine, dried

[0425] ( fgSSaMethed AprREm Y & wih, (MHBCHF. Trituration with
50% di et hyl ether in

[0426] (S)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-2a-(4-methyl-piperazin-
1-ylmethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[bnaphthalene:

[0427] LC-MS (Method A): RT =2.83 min, (M+H)* 578.
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cycl ohexane afforded 19.48 g of the title conmpound as

a creamcolored solid. LGMs (Method A): RT = 3.26
woreews/0§WkH) + = 310. Exanpl e 32. PCT/US2005/008049

(RV7-ri-Hvdroxynet h- (ZWyl i denel - 6- oxo-4, 6, 7, 8-tetrahvd

R RGN0 Eor > diGarhoXYA | i te VI
0428 G SRy P S SRR I o B D B 50
hexaliydra-1526-iitiazarcyofopelitabdyephthal eard ard methyTONN-dirh et - etirvank)1,2-
di Ln diethyl ether (20 nL) at - 78 0C was added n-butyl
1aMMS hi ym (3.20 nL, 1.6M solution, 5.17 nmol). Conpound
47A(L2-R2 = C2- -butyl) (1.0 g, 3.23 mmol ) in diethyl
ether (5 niL) was addeg,fol |l owed by the addition of
trifluorethyl orthoformate (1.20 nmi, 12.92 nmol) after
20 min. After a furtherH O mn, 2N HO (10 nL) was
added and the contents wene &Jwed to warmto anbient
tenperature. Water (M@Eﬁgﬁ c (20nL)were added
and the organi c phaseN ar washed with brine
and dried (MgSOH4) . noval of solvent gave 0.77 g of
the title conpound a yel |l ow powder, which was used

i n subsegquent exa es W thout further purification.
LC-MS (Method A): RT = 3.65 mn, (MH) + 338. Exanple

3. . _ ) N

[042%)] C(%S I'—(Mjeg}Og-A 'gnTyl_%quﬁl,nSgM-eﬁ{l) % o- | ,2,6-triazacv
| b ht hal -4a, 6-di b | i i d

1043, ¢ RSBl rere Bt bemeeetip Bt s goro mhewe s -

b 76 L Or ( 1R = - _
hexeh o 5 a0 b R R AU R b ethane
1,2-dgemide:( 75 nl) and sodi um acetate (2.90 g, 35.16 mmmol)

and 4-fl uorophenyl hydrazi ne hydrochl oride (5.70 g,
35.16 mmvl) were added, After 1 h water (60 nL) was

added and the organics Mere extracted with Et OAc (60
nm.) and washed with bri%g and dried (MySO4)

N 0..0
’s
; N

F

[0431] LC-MS (Method A): RT = 2.96 min, (M+H)" 580.

[0432] N'-[(S)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclopenta[b]naphthalen-4a-ylmethyl]-N,N-dimethyl-propane-1,3-

diamine;:

[0433] LC-MS (Method A): RT = 2.20 min, (M-+H)" 580.
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Purification by flash chromatography (CH2A 2 100%to
5% acetone in CH2A 2) to afford 3.05 g of the title
W@mﬁpm:mw as a creamcol ored solid. LG M (MetPoOU$I005/008049
= 3.72 mn, (MH + = 428. Exanple 34.
[0434] ( )chs()f gﬁeit-ﬁuywaﬁﬁﬂ@ﬂ%@ﬁl ? iSQJéLﬂuoro-phenyI) -1,4,5,6,7,8-
uor o- phen -

hexahYﬁ@zhﬁﬁomézq-cwlcmﬁma{@zmw%ﬁ@rmmtbylﬂr%ﬂmaurrém'@hylar@@ane-

1.3-di lic acid nethyl ester (49A: R5 4-F-Ph: L2-R2 SO

’ - But vnphenvD [ 0345] To conpound 48A (R5 = 4-F-Ph;
L2-R2 CO2-t-Butyl) (2.0 g, 4.68 mmpl) was added a 20%
solution of TFA in A (15 nL) and the contents were
stirred at anbi enttenperature for 1. The solvents were
then renoved in vacugE%The resi due was dissolved in
CH2A 2 (2 nL) and diis ropéllgthyl am ne (3.38 ni,
7.03 nmol) and A-tb m: yd-sSul fonyl chloride (2.26
ng, 7.03 nmol) wer & d and b contents were
stirred for 2 1i. WA 50 nL a8 added and the
organi cs were ext ed wwth EtOAc (50 nL) and washed
with brine and drNed (MgSQ4). Purification by flash
chr omat ogr aphy (CHZCIZ 100%to 5% Et CAc in CH2d 2)
afforded 2.05 g of the title conpound as white solid.

[0435] LE-OMMIS (Weethod AWRT B2.29 Ai4MAH) 50MH) + 524. [ 0346]
The foll ow ng conpounds were si m I ar| y prepared:

o0 80 Bl U P M AL P

1265uhymapﬂbpamghpmﬁahﬁanha%Mhamyﬁqadnﬁh@ﬂwémy@&ﬁmhﬂk@ﬁﬂﬁﬁ
LC-MS (Method A): RT = 4.24 mn, (MH)+ 486. [0349]
(R-6-(4- r
- But yl - benzenesulfon )-1-isopropyl-1,4,5,6,7, 8 hexahy
dro-1, 2, 6-.

triaza-cycl opent a| b] nafﬂ thaj e@e 4a- car boxylic acid
nmet hyl ester:

F

[0437] LC-MS (Method A): RT = 2.91 min, (M+H)" 567.

[0438]  [(S)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-1,4,5,6,7,8-hexahydro-
1,2,6-triaza-cyclopenta[bnaphthalen-4a-ylmethyl]-isopropyl-amine:

[0439] LC-MS (Method A): RT = 2.88 min, (M+H)* 537.
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[0350] LC-M5 (Method A): RT = 3.88 min, (MH + 472.

Exanpl e 35. [fRV6-(4-tert-Butyl-benzenesul fonviy
wa2@od448176or o- phenvD- 1.4.5.6, 7. 8- PCT/US2005/008049

hexahydro-1, 2, 6-tri aza-cvcl opent a[ b] napht hal en- 4a-yl ]

0 ; =adr E-kh;
04 R R B e b R e oncafopy 14 fyorgspheny)
4,4a,6 B, FR-hexB8@afo4 1 H- 15 6 yttidqakeynioppntabthpithaledel9 nmol ) in
CH2A 2 (2 nL) was added DI BAL-H (420 nL, 1.0 M
solution, 0.42 mmol) at - 78 0C and the contents were
stirred for 1 h. The r i o, was quenched by the
addition of water (1 [Pe nics were extracted
with cH2A 2 (10 nL),N@éSig’;Mt ripe and dried
(MySA4) . Purification by flash chrofatography (CH2A 2
100% to 5%t OAc in C2) afforded 31ng of the title
compound as white s d. LGM (Method A): RT = 4.16
mn, (MtH)+ 496. [0852] The foll ow ng conpounds were
simlarly prepared: [0353]
[0441} RLOSMSAMthat A): RSP zEfSsmirf, Q)" 535.
1-(4-fluoro-rhenyl)- 1,4,5,6,7, 8-hexahydrol,
0442} 6AK-ARI-CCU n ] 5,7.8-
[ 2}0354 C?-I\/‘ém ( k/ggﬁg}c}a{gﬁ &@R%n Edﬁ?b%@fnﬂ%‘%b (pin}ugﬁrg@q%?ég’g
hex p885}2,6-triaza-cyclopenta[b]naphthalen-4a-ylmethyl]-amine:
[(R) -1-(4-Fl uoro-phenyl)-6-(toluene-4-sulfonyl)-I,4,5,
6, 7, 8- hexahydro-1, 2, 6-
triaza-cycl opent a[ b] napr{ hal en-4a-yl | - met hanol : [ 0356]
LC-M5 (Method A): RT = 3468 min, (MH) + 454, [0357]

[ (R) - 6- Benzenesul f onyl - O;‘s"d
1- (4-fl uor o- phenyl )-8 4 5,6, ¥, 8fhdxahydro-1, 2, 6-tri aza
cycl openta[ b]napht hafenda<yl ] - nol : [ 0358] LC- M5
(Method B): RT = 10 mn, (MH) +'440. Exanple 36.
rR)-6-r4-tert-Butyl nzenesul fonyl)-1-(4-fluoro-plien
yl) - 4ani et hoxynet hy¥ -

[0443] LC-MS (Method A): RT = 2.71 min, (M+H)" 535.

[0444] 2-{[(S)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-1,4,5,6,7-8-

hexahydro-1,2,6-triaza-cyclopenta[b]naphthalen-4a-ylmethyl]-amino} -ethanol:

OH

N

HN

0.0
; N

F

[0445] LC-MS (Method A): RT = 2.74 min, (M+H)" 539.
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4,4a,5.6.7,8-hexahydro-1H1,2,6-triaza-cycl opent a[ b] na
pht hal ene (51A: R5 4-F-Ph: R 1A Me; L2-R2 = SO
WO 2eoB0sbphe nvn [0359] To conpound 49A (R5 4- FePHS2005/008049
L2-R2 = SQ2(4-t-butyl phenyl) (100 ng, 0.20 mmol) in
[0446[HF[(S)L1-IQ4—IFluom-@ha@d)%d mwnammﬁylgtq z(,?)ﬁ,mheﬁ@@fm ,2,6-

X?HW &al odonet hane

triazaqg Biaipiuanhihalenadp- glgneﬂylbd}mq’ghylf@gnne The cool ed
contents were partitioned between Et OAc (10 nL) and
water (10 nlL) and washed|with brine and dried (MySH).
Purification b y flash chroned ggraphy (CH2C 2 100%to
5% Et OAc in CH2d 2) & of the title
conpound as white sol iy} - hod A): RT = 4.51

mn, (M+H)+ 510. [ 0] The follow ng conmpounds were
simlarly prepared: 61] (R -6-(4-/¢€l

-/ -Butyl - benzenesul f/onyl ) -1 - (4-fl uor o- phenyl ) - 4a- ( 2- e
t hoxyet hoxynet hyl ) -

7, 8- hexahydr o-| H| tri aza-cycl opental b] na
W““ﬁhtﬁ%ﬁ‘éﬁ@’f"«h@é&} RL(?%i/éo(ﬂfr«l@:t(ll}/éft:H)A)‘1I BT = 4 68 i n, bl
+ 534. [0363] (R)-6-(Benzenesul fonyl)-

[04481 ((&9#1r(@d?lwerpIr;meyyl)%yﬁz}lﬁlmdlr-ymmmaﬁwﬁeﬁémlshﬁon 1%
hydro-1 H | -triaza-cycl opent a[ b] na

5,6, 7, 8-
448 5p§n47 alileé‘ﬁ@d[feégﬁ} 3 g -eXmeneate ‘AIP aphiralpnc: 484, [ 0365]
(R)-6-(4-ter -Butyl-benzenesul fonyl) -4a-et hoxynet hyl -

1- (4-fluoro-phenyl)- @
4,4a,5, 6, 7, 8- hexahydr o0- , 3 Gotriaza-cycl opentalb] na

pht hal ene: [0366] LC- R RT = 4.57 mn,
(MrH) + 524, [0367] M @k@j

(R -6-(4-tert-Butyl -bénzenesul fonyl)-1-(4-fluoro-pheny
l) - 4a- ( 3- net hoxypryrret hyl ) -

4,4a,5,6, 7, 8- hexahy -1 H1,2,6-triaza-cycl opent a[ b] na
pht hal ene:

[0449] LC-MS (Method A): RT = 2.55 min, (M+H)" 507.

[0450] [(S)—6-(4—F1uoro-benzenesulfonyl)-1-(4-ﬂuoro-pheny1)—1,4,5,6,7,8—hexahydro-
1,2,6-triaza-cyclopenta[b]naphthalen-4a-ylmethyl]-dimethyl-amine:

|
ANy o0
.S
fN F

F

[0451] LC-MS (Method A): RT = 2.45 min, (M+H)" 485.
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[0368] LC-M5 (Method A): RT = 4.6 9 mn, (MH) + 568.
[ 0369]

WR2406B37769 (4-t e7Y- But yl - benzenesul f onyl ) - | - ( 4- PCTIOS2905/008049
rhenyl)-1,4,5,6,7, 8-

e 5
(04520 XU o Ay L R L ATRIL B3k ALy
4,4a,546, 38-hreix alyydf ot H)- 1,2 S4i0iazd- 08 Tdpenta) [afphi el et
- But yl - benzenesul f onyl ) -1-(4-fluoro-phenyl)-4a-(2-norp
hol i n- 4-yl et hoxynet hyl 4, 4a 5 6, 7, 8- hexahydro- 1 H
1,2,6-triaza-cycl opent al ene: [0372] LG M

(Method A): RT = 2.90 1R 609. [0373]

(R -6-(4-ter -Butyl-HRe eslf I

1- (4-fl uoro-phenyl)-4a- (Z- piperi

1-yl et hoxyni et hyl ) -

4,4a,5, 6, 7, 8- hexahy -lH1,2,6-triaza-cycl opent a[ b] na

pht hal ene: [0374] L& MS (Method A): RT = 2.94 min,
(MrH) + 607. [0375] (R)-6-(4-tr

[0453} ButGehvih@viese ay! RPryd. 3t min, (M+H)" 511.
1- (4-fl uoro-phenyl)-4a-(2- pyrrolldln-

0454] YR T R vpre PR DA Pl iy BV B 6 7
hexahpﬂntoh]aﬁ[{[imaé-[nii)z&z&]ycloﬁewbm@hm&nék) RT 2.92 min, (MH)1

593 . [0377

(R) - 6- (4- Fl uor o- benzenesul fonyl ) -1 -(4-fl uoro-

rhenyl) - 4a- ( 2- met hoxyeth yn| et hyI )

4,4a,5,6, 7, 8- hexallydro riaza -

cycl openta[ b] napl it hai’e @ 0@78 -M5 (Method B): RT

12.26 mn, (MH) 516. Y0379

(R -6-(4- Fl uor o- ben sul fonyl) -

1- (4-fl uoro-phenyl)-da- et h. oxynet hyl -

4,4a,5, 6,7, 8- hexahydro-1H1,2,6-triaza-cycl opent a[ b]

p. apht hal ene [0380] LCG-Ms (Method B): RT = 12.47 mn,
[0455( Mﬂd) M‘S7 A1eth03A3} RTB)2. 119 ﬁﬁ'n Fh 1900292,

rhenyl) - 4a- met hoxynet hyl -6 -

o B LB s P R b

cyclo e&d&l] ihalen-Ba-yimdtBy B HimetRyl-4dvhE) + 468. [ 0383]
I{ ISI]Q(d%r FI uoroygﬁen§ - 4a- %’2 nmet hoxy- et hoxym et hyl ) -6

(toluene 4-sul fonyl) -
Dbo

F

[0457] LC-MS (Method A): RT = 2.41 min, (M+H)" 467.
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4,4a,5, 6, 7, 8-hexahydro- 1 H
1,2,6-triaza-cycl opent a[ b] napht hal ene [0384] LC- M5

W@ MeshgrieB) : : RT = 12. 67 min, (MH)+ 512. [ 0385PCT/US2005/008049
(R) - 6- Benzenesul fonyl -1 -(4-fl uoro-phenyl)-4a-(2 -

[045|spt f(S)‘—B Mﬁ&a@w@é Jl)'4ﬂuoro-h 1)-4a-morpholin-4-ylmethyl-4,4a,5,6,7,8-
8- hexargydr(o-l P eng)t xallglzogp é)ylcl:l o enet ay[l4I 2007,

hexabwﬁ@r%éﬂ f-timstoyE msakbﬂzwhﬁxalm RT 3.88 mn, (MH)+
498. [0387]
(R) - 6- Benzenesul fonyl - | -(f~41-fl uor o- phenyl ) - 4a- net hoxyne
thyl -4,4a,5,6,7, 8- hexahydyo-1H1
2,6-triaza-cycl opent a[ t Bgfene: [0388] LC- Ms
Method A): RT = 3.93 ufi 4. [0389]
R)-1-(4-Fl uoro- rhenyl“) xy- et hoxymet hyl ) -
4,4a,5,7, 8- hexahyd
2,6-triaza-cycl opemta b] napht hal ene- 6-sul fonic acid
met hyl ar aide: [0390] LC-M5 (Method A): RT = 3.58
n, (M+H)+ 465. [0391] (R)-I-(4-Fl uoro-
[0459Pemyd- M§ &ﬁbéﬂg?}’[@gbﬂrimrf‘ }’g o8- hexahydro-1, 2, 6-

triazacycl opental b] napht hal’ene- suI fonl c acid

[046§Mn§|)— ﬁY@@ﬁF%ﬁég%?-%an%geswﬁogw t1[1(51- u ro-p enyl)—f’ll%% 5“89 ’

hexabiRro6t,$ thamcyci@éhfamﬁhﬁmmai&fmt YRRy RRRIN hnfige ) (Gnaf:
t hoxy- et hoxynet hyl ) -

4, 4a,5, 6,7, 8-hexahydro-4H 1,2, 6-triaza-cycl opent a[ b] na
pht hal ene: [0394] LC-MS (Method A): RT = 3.0C6 mn,

(MtH) + 478. [0395] (R)- (4-t r

- but yl - benzenesul f bnyl ) < lermt hoxy- et hoxynet hyl ) -1 -

(
(
l,

1,
di
i

met hyl - 4, 4a, 5, 6, 7, 83f =@ yrw 6-triaza -
cycl opent a[ b] napht hal ere 0396 (Method A): RT
3.87 mn, (MH+ 47 [0397] (R -I-Butyl-6-(4- er
-but yl - benzenesul fo - 4a- ( 2- met hoxy- et hoxynetliyl) -

4,4a,5, 6,7, 8-hexahydro-IH1,2,6-triaza -
cycl opent a[ b] napht hal ene
[0461] LC-MS (Method B): RT = 8.90 min, (M+H)" 553.

[0462] (S)-6-(Butane-1-sulfonyl)-1-(4-fluoro-phenyl)-4a-morpholin-4-ylmethyl-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

@

0, .0
oS e
N

F

[0463] LC-MS (Method A): RT = 2.74 min, (M+H)" 489.
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[0398] LC-MS (Method A): RT 43 6 mn, (MH+ 516.
[0399] (R)-6-(4-tert-Butyl-benzenes I[fonyl)-

wda00808176pyl - 4a- ( 2- met hoxy- et hoxynet hyl ) - PCT/US2005/008049
4,4a,5, 6,7, 8-hexahydro-IH1,2,6-triaza -

- L -l hyMeag, AB-hekhydro-
R e N A A

1,2,6- Ry zaceyc lopertatb ] Bunhyhalensrr eyl lreeagonitile: sopr opyl - 4a- ne
t hoxymet hyl -4, 4a,5,6,7 ; 8-

hexahydro-1H1I,2,6-tr az?-cyclopenta[b]naphthalene
[ 0402] LC- M5 (Met hod il;NRT 3 4, 07 mn, (M-H)+ 458.

[ 0403] s
yINaf[:§LE?ne-4-sulfonyl)-4,
N

(R) - | - But yl - 4a- met hox
4a, 5, 6, 7, 8- hexahydr ol SN
l,2,6-triaza-cyclop a[ b] napht hal ene [ 0404] LC Ms
(Method A): RT = 3. mn, (MtH) + 430. [0405]

(R) -1 -Butyl -4a- (2- net hoxy- et hoxynet hyl ) - 6- (t ol uene-4-s

ul fonyl)-4,4a,5,6,7,8- hexahydro-1H1

2, g B ) o ﬁﬁpl@(/m@i epeq.[ 0406] LC- MBS
[046%1m?ﬁolﬁfs§§??t%é’r‘f§???4aiﬂ n, ( M+H)42 474. Exanpl e 37.

o468y fiol S aras G LEARSEHERM 1 M 5.6.7.6-hexahydro-1,2,6-triaza-

dsthalén-48~yirmétBgid-deaeflepdné:al bl napht hal ene- 4a-
cyddg)?ri%g?ﬂde%de A8y rheBsg-citylapant Al oon2 Sq 7(4-
- Butyl phenvn [ 0407] Oxalyl chloride (0.23 nm, 2.57
mmol) in CH2C | 2 (10 nl) s cooled to - 78 0C and
DMSO (0.4 ni, 5.62 mmol ™ CHQQPZ (4 nL) was added.

After 5 mn, conpound NE Ph; L2-R2 =
SQ2(4-t-butylrhenyl) (O i ) was added and
the contents were stigfed for 20 mn. Triethylam ne
(0.81 nL, 5.85 punol s added and the contents were

war med to anbi ent tenperature. The organics were
partitioned between EtOAc (10 nL) and water (10 niL),

04677 S ME itebou 25: RAL 250 §itn (PR, Purification by

[0468] Diethyl-[(S)—l-(4-ﬂuoro—phenyl)-6-(4-methoxy—benzenesulfonyl)-1,4,5,6,7,8-
hexahydro-1,2,6-triaza-cyclop enta[b]naphthalen-4a-ylmethyl]-amine:

~N 0, .0

2 N’S
Ao
N o}
; |

F

[0469] LC-MS (Method A): RT = 2.56 min, (M+H)" 525.
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chromat ography (CH2CA 2 100%to 5% EtOAc in CH2O )
afforded 42 ng of the title conpound as white solid.

wo oMBsT7het hod A): RT = 4.1 3 mn, (MH + 494pCEKS20DH/€8049
38. r(SV6-f4-tert-Butyl-benze aesul fonyl VI

0470)4- (Sh 1B EnARAERHN - (£-RdroBphe§H fdin-1- - ;
[ 1,]2, (g)t ri aza- cycloo%eﬁ#ar b] 1hog%ht I?gd Iea??-}llz%{d% rlwy.hélftrl@ﬁl ?’-4815’6’7’8

hexahsidrgl Hah? sfetrigga aycl@senta FinpphthalendR? = Sa
(4-f-butyl phenyl\ R1IC = RID = Methyl) [0408] To a
sol ution of conpound 52A AR5 = 4-F-Ph; X 2-R2 = SQ2(4-
- butyl phenyl) (50 ng, O. 10Nmmlég i n di chl or oet hane
I RE 4

(1nL) was added dirxieth ®.1 n, 0.20 mml)
and sodi um tri acet oxybefohydri de ng, 0.14 mol).
The contents were stirr 8 anmbi ent

t enperature, NaHCO 3 ) was added, and the
organi cs were extract with CH2A 2 (10 nL), washed

with brine and dried ¢gMgSO ) . Purification by flash
chr omat ogr aphy (Am no- SPE: CH2C 2 100% to 5% Et OAc in

f =0of ' d ff
L R ey TV S i (Wb +

[04%5 2 p(§5 gg&l—g%)lh}%?ﬂ?plge%ybgé_ly(%g}e&i%@—%%rqge%e&ﬁ{o%yﬁ-i4rart1.—pligerr}d¥n- 1-ylmethyl-
4,4a?ﬁ6£7§8-h@@ﬁ§&ﬁeﬁw i nehdzal vt bpbdtb@LpRiaRKE) - 4a-morplio

yl methyl -4,4a,5,6,7,8-hexaliydro-1H1,2,6-triaza-cyclo
pent a[ b] naplithal ene: [0471] LCGMS (Method A): RT =
3.73 mn, (MH) + 565. [ 0,.0
(S)-6-(4-Trifluoronet 8 onyl)-1-(4-fl uoro-
plienyl)-4a-nigf holin-y

yl methyl -4,4a,5,6, 7, exahydro- | H (|)
1,2,6-triaza-cycl ope b] napht hal ene: [0413] LC MS

(Method A): (M-H) + 577. [0414]
(S)-6-(I-Cyclopropyl fet hyl sul fonyl )-1-(4-fl uoro-phenyl

[04'2%-]%&%@2%@?@“g)}ﬁ%-:l%eg@ﬁ%ﬁl\@m?3372, 6-triaza-cyclop

ent a[ b] napht hal ene:
[0474] (S)-1-Butyl-4a-piperidin-1-ylmethyl-6-(toluene-4-sulfonyl)-4,4a,5,6,7,8-

hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

G“ 0,.0
tocet
//J\N
[0475] LC-MS (Method A): RT =2.54 min, (M-+E)* 483.

[0476] (S)-6-(4-tert-Butyl-benzenesulfonyl)-4a-pyrrolidin-1-ylmethyl-1-(2,2,2-trifluoro-
ethyl)-4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b naphthalene:



[0415] LC- M5 (MHH) + 485.[0416] (S)-6-(4-
er - Butyl - benzenesul fonyl ) -

wa.2{o4/08176®r o- phenyl| ) -4a-pyrrolidin- 1- PCT/US2005/008049
yl met hyl -4, 4a, 5, 6, 7, 8- hexahydro-1 H 1, 2,6-triaza-cycl op

0 ] d A: RT = 2.91
oy S s S o A

[0475] ’Bg@'- %gt;ﬁeézgﬁz}a{ faty | enzetetidim)- 24,985 Wihkahydro-1,2,6-triaza-

cyclép&rtd] b]rﬁgﬂmaheﬁmp%s Y- iR %ﬁﬂe 4a-yl met hyl ] - et hyl -
am ne: 419] LG (Method A): RT = 2.82 mn, (MH)+
523. [o4zo]
[(S)-6-(4-tert-Butyl - benzéqnesu|fony|)-|-(4 f1 uor o-
rhenyl)-1,4,5,6, 7, 8 hexa g] 0| ©

Js:
2,6-triaza- cycl opent a[Ndnjg e @ yl met hyl ] - di et hyl
-amne: | [0421] LC M5 HMhed A) ™RI<= 2. 92 nmin,
(MrH) + 551.[0422] ’é)

(S) 6- (4-tert-Butyl=-benzenesul fonyl)-I-(4-fl uoro-pheny
L a.-piperidin-l-ylmethyl- 4,4a 5, 6,7, 8-hexahydro-
[0479H LOMS (Micthpd -4 & op@r?ﬁa{ﬂﬁ (Mbﬁﬁ Hf5ene : [0423]
LC-M5 (Method A): RT = 2.99 nmin, (MH)+ 563. [0424]
[04801 S)(SH1 {Butyk6-(4- tert—butyl-benzenesulfonyl) 4a-piperidin-1-ylmethyl-4,4a,5,6,7,8-
- Butyl - benzenesul f onyl 2 (4-fl uoro-phenyl)-1,4,5,6,7,
hexaliyAok Hylds-Btiriaza-cyclopen a[bJnaphthalene:
2,6-triaza- cycl opent a[ b] napht hal en- 4a-yl net hyl ] - ( 2- net
hoxy- et hyl)-am ne: [042 LC-MS (Method A): RT = 2.74
mn, (MrH)+ 553. [0426]L( 654 er
- But yl - benzenesul f onyl )

1- (4-fluoro-phenyl)- Ak tH‘S/I erazi nl -
yl met hyl ) - 4, 4a, 5, 6, 7, 8+heXal-ydr o- 2,6-triaza-cycl

opent a[ b] napht hal egg//f 0427] LC- M5 (l\/bt hod A): RT =
2.83 mn, (MH+ 5 0428] N-[(S)-6-(4- er
But yl - benzenesulfo % (4-1l uorozphenyl)-l 4,5,6, 7,
[04851 Heéx by Vs 85 mln (M+H)"5
1,2,6-triaza- cycl opent a[ b] napht hal en- 4a-yl net hyl | -
[048i2]ret[@Lé-éft-twnButyl-,bzﬂze]hiemﬂfomgl)-1—isopropy1—1,4,5,6,7,8-hexahydro-1,2,6-

triaza-cyclopenta[b]naphthalen-4a-~ylmethyl]-dimethyl-amine:

J
~N 0. .0
.S
7

[0483] LC-MS (Method A): RT = 2.47 min, (M+H)" 471.

[0484]  (S)-6-(4-tert-Butyl-benzenesulfonyl)-1-isopropyl-4a-piperidin-1-ylmethyl-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

[0485] LC-MS (Method A): RT = 2.58 min, (M+H)" 511.
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[0429] LC-MS (Method A): RT = 2.63 min, (MH)+ 566.
[0430] N-[(S)-6-(4- r
wOo Bwsgs7ihenzenesul fonyl ) -1 - (4-fl uoro- PCT/US2005/008049
rhenyl)-1,4,5,6,7, 8-
[0486] exXShy-d4-Glhord-phehyl)-daandrpholiipéytaéthlhefolizat-ansutfenyl)-m

et hyl N, N -trinmethyl -ethane- 1, 2-di anm ne: [0431
440,50 B beRRRsor Liy 1 2 erirae o GRORAPFALL [ HpaloBE0. [ 0439]
N

-[(S)-6-(4-
ert-Butyl - benzenesulfonz,y/s\| | - (4-fluoro-phenyl)-1,4,56
, 7, 8-
hexahydro-l,2,6-tr|aza- o-n al 1] naphthalen 4a-yl me
t hyl ]-N, N-di met hyl - prol}ma [0433] LC M5
(Method A): RT = 2.20 ( 0[0434]
N[(S)-6-(4- r
- But yl - benzenesul f ony | - (4-fluoro-phenyl)-I1,4,5,6,7,

8- F
hexahydro-1, 2, 6-tri aza-cycl opent a[ b] napht hal en-4a-yl ne

[048TNY IT}C- MS\(Méfho&B)WRTh%@ 1®hfiRNBEH) 523: di ani ne: [ 0435]
LC-M5 (Method A): RT = 2.29 min, (MH)+ 594. [0436]

[048%\( )52@)?ﬁ%;@&éfﬁgﬁ%%@gﬁc{/hﬁ,ﬁ?ﬁ-fzt’!hﬁ&’l%YﬂRen&I)-(4%-r£$r385181-£’-%ﬂethyl-

4,4a,2,667,8ﬂieazlwd¢¢ulﬁop,em-ﬁ{abé-ﬁﬂhpdmad[B]haﬁchylleﬂé:et hyl]-(2-me
t hoxy-ethyl)-nethyl-am ie: [0437] LCG-Ms (Method A):
RT = 2.91 nin, (I\/H—|)+ 56 [0438] [(S)-6-(4-ter
- But yl - benzenesul fonyl )1\/ 4- fI uoro phenyl)-1,4,5,6,7,
8- hexahydr ol ,
2,6-triaza- cycl opent a[ & ' h1 eyf-da-yl methyl ] -isopro
pyl - ami ne: [0439] LC MBv{Method ANART = 2.88 nin,
(M+H) + 537.[0440] (S -Azetidin- 1-ylnethyl-6-(4- er
- but yl - benzenesul f on 1-(4-fluoro-phenyl)-
4,4a,5,6,7,8-liexaliydro-IH1,2,6-triaza-cycl openta[ b]
napht hal ene: [0441] LC-M5 (Method A): RT 2.85 min,

(0489 ™M VRS VIethod B): RT = 8.67 min, (M+E)* 527.

[0490] (S)-1-(4-Fluoro-phenyl)-4a-morpholin-4-ylmethyl-6-(pyridine-2-sulfonyl)-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[bnaphthalene:

[0491] LC-MS (Method B): RT = 7.27 min, (M+H)" 510.
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[0442] Allyl-[(S)-6-(4-t
rt-butyl -benzenesul fonyl)-1-(4-fluoro-phenyl)-1,4,5,6,
W@ 2@5/087769 PCT/US2005/008049
hexahydro-1, 2, 6-triaza-cycl opent a[ b] napht hal en- 4a-yl ne
Eﬁ(ﬁ%bﬂe 3@”‘(@% 8&%?@1 F%ré@héﬁ\ﬁf ITQLd7 882, 9MExFhyeird} 2B-Biaza-
H) + 535 [O444J 2-11(5)-6-(4-
Rinta) bliephitatenetdafod aﬂ)okvldoﬂ,acﬁdi adent-bptyd esten 44-méths] Ester (49B:

2, o=t b] napht hal en- 4a-yl net hyl | -am n
o} - et hanol : [0445] LC-M5 (Method A): RT = 2.74 mn,
(M+H) + 539. [ 0446] 00 0o
[(S)-I-(4-Fluoro-phenyl), ,\I‘;&q)e-4-sulfonyl)-l,4,5,
6,7, 8-hexal i ydro-1,2, 6N Il_|
triaza-cycl opent a[ b] napht hal @n- 4a- y1 net hyl ] - di et hyl -
m ne: [0447] LC M5 (N@d A: RT = 2.50 min, (MH)+
481. [0448] (S)-

1- (4- Fl uor o- phenyl ) - 4&- pyrrolidi n-1-yl met hyl - 6- (t ol uen
e-4-sul fonyl) -

[0492], 44 selu@jon @"dmamuydi HOAI (R = RF Rl LR e egb@mpgm)t (@APBpa0.94
[ ht haiheagte?} ( (? @ﬁ%ﬁas%ea ed(WNﬁl glagnur?‘i oxﬁg (32 mg, 8 1Tmmol) and

stlrreﬂ ﬁlﬁaler@ H lgé&PﬁtﬁId@ﬁl'ﬂ%@ RS, FIfRolution (wWhisf A 1#PE LCarBOH tate was
8- hexahydr ol ,

evapczra@dttcr dﬂamess; {ecatfpdrid 2ty oftbh titlalcempaund/aseediotlgss dil matith was

et s it b bbb R iy -7

min, IMEA) T43@r 0- phenyl ) - 4a- pyrrol i di n- 1-yl met hyl -
4,4a,5, 6,7, 8-hexahydro-1H1,2,6-triaza-cycl openta[b] na

E?%@EB@M@? % aﬂ,?%@g&-{ 4‘ gér@@uﬁ%%ﬁf’e%eﬂlfon% 1- ( 42ﬂ1§3ro mhenvl)—
1436, es8mQemsmﬂ]foemzJ6=ﬂnagjafcfzdwmmmhﬁﬁmhmeﬂ@wmwﬂlw acid

2 PSRy : gL rly oy o= Ol pht hal ene:
[0455] LC M5 (I\/Et hod A): T = 2.49 mn, (MH)+ 492.
[ 0456]

(S) - 6-Benzenesul fonyl 5 henyl)-1,4,5,6, 7, 8-
hexahydro-1,2,6-tri ai‘acl op n?%j\’<

F

[0493] To compound 49B (R’ = 4-F-Ph; L*-R* = CO,-t-butyl) (404 mg, 0.94 mmol) was
added a 20% solution of TFA in CH,Cl, (4 mL) and the contents were stirred at ambient
temperature for 1 h. The solvents were then removed. The residue was dissolved in CH,Cl,
(4 mL) and diisopropylethyl amine (485 pL, 2.79 mmol) and 4-fert-butylphenylsulfonyl
chloride (540 m g, 2.32 mmol) were added and the contents were stirred for 3 h. Water (10
mlL) was added and the organics were extracted with EtOAc (15 mL), washed with brine
and dried (MgSOy). Purification by flash chromatography (CH,Cl, 100% to 40% EtOAc in
CHzCL) to afforded 352 mg of the title compound as a yellow foam. LC-MS (Method A):
RT =4.36 min, (M+H)" 526.
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b] na rht hal en-4a-yl net hyl ] -di net hyl -am ne: [ 0457]
LC-M5 (Method A): RT = 2.41 min, (M:H)+ 467.[0458]
-4-yl met hyl -4, 4a, 5, 6,7, 8- hexahydro-1H1
El(xgm e, FZARGUS)- %gan@almltﬁamza%sﬁﬁsnvﬂ @453%&&1&%1)—
1.4.5.6.78)869-0gtahydro-1.2 [6-triaza-cyclopenta[b]naphthalen-4a-yl]-methanol (50B:
Buéf%ll i@z@wegﬁlz Nutblnheéyﬂ)fl uor o- phenyl )-1,4,5,6, 7,
thyI ] - nmet hyI am no} - ey (94 LC- M5 (Met hod B):
8.90 min, (MWN [46
AL 4-f o phenyl ) - 4a- nor ph
ol i n-4-yl met hyl -
4,4a,5, 6, 7, 8- hexahy -lH1,2,6-triaza-cycl opent a[ b] na
(MtH) + 489.[0464] 4-[(S)-1I- 4 FI uor o- phenyl ) - 4a- nor
[0494]h0To dedhpplind 9B (R =4-ABhS]ZR8 <8O AMy-buciiphenyl) (500 mg, 0.95
°C ané?tﬂe c&r@éﬁ@]were stirred for 1 h. The reactlon was I(%uenched by the addition of water
S) - 6- Benzenesul fonyl -1 -(4-fl uoro-phe 5,6,7,8
thal.en- 4 n et a
(MeS)! %ﬂ@%@f nhy %ﬁﬂ iAg ety (Ic{i{%gj,) st 5%%@@10 in CH,Cly)
affor@ddeigoyth gldf He fitld dorhpHRQs white solid. LC-MS (Method A): RT = 4.14 min,
@A{ﬁk%@ﬁydro |,2,6-triaza- cyclopenta[b]naphthalen 4a-yl ne
thyl] - an1ne [0469] LC-MS (Method A): RT = 2.56 mn,
rhenyl) - 4a- eridin-1-ylnethyl - a, b, 6 7,
Y i +£4aﬁ) 5.69.8%8a, 9103:“/1 d y ' i pidbdeaphthalene
l
0 0. .0
N )
H

w@ SosesBenzenesul fonyl -1 - (4-f1 uor o- phenyl ) - 4a- POT/phaeb$/608049
hod B): RI = IT mn, (MH)+ 509
hexahydro l,2,6-triaza- epcl or@ng)a[ b] napht hal en-4a-yl ne
(S) b (But ane-1-sul fb yI
pht hal ene: [0463] LE M5 (Method A): RT = 2.74 mn,

6- z | ope [.bl.napht Iene sulf nyI] nzon
mmofip ﬂﬁiscef @@eéljca ) Wes g @i@%&dﬁa@ OMgrphio ? ql) at 78
(10 mIb)eYhehyxgamds V2516 extrickaiwith IGjﬁéﬂu @p mL)and Washed with brine and dried

rhenyl ) -'6- (4- met hoxy- bei i zenesul fonyl)-1I', 4,5, 6,7, 8-
EfcMhble 25 25aH 845104 -(4-&)t- Euﬁ?—'ﬁéﬁéﬁéwlfoﬂwlk {4 ﬂéorblﬁh@ﬁﬂa 4a-
A4 RN LG MRS (VBENE 1 A2 RI0743: bftr’wﬁhéhyn( M*H) + 807

F

[0495] To compound 50B (R’ = 4-F-Ph; L%-R? = SO,(4-t-butylphenyl) (40 mg, 0.08
mmol) in THF (1 mL) was added a sodium hydride (10 mg, 0.24 mmol) and iodomethane
(15 pL, 0.24 mmol) and the contents were stirred at 70 °C for 18 h. The cooled contents
were partitioned between EtOAc (10 mL) and water (10 mL) and washed with brine and
dried (MgSO,). Purification by flash chromatography (CH,Cl, 100% to 5% EtOAc in
CH;Cl,) afforded 21 mg of the title compound as white solid. LC-MS (Method B): RT =
14.12 min, (M+H)" 512.

[0496] The following compounds were similarly prepared:
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[0472]
(S)-1-(4-Fl uoro-phenyl)-6-(4-nmethoxy-benzenesul fonyl) -
wda200pi08B69 di n- 1-yl met hyl - PCT/US2005/008049
4,4a,5, 6,7, 8-hexahydro-1H1,2,6-triaza-cycl opent a[ b] na
h =6- 4-Rhoro-phenyl)Man2-methoxy-
[0497]?|\/H§{F§{§76 Af) le%u ‘b%e%@%ﬂt )ﬁi)a-( perid @T n?) A d
ethoxyimythyipnel 5,67 (8184, benehudsulTid By ypclspenttgsaphihalens:
hexahydro-1H 1,2, 6-triaza-cycl opent a[ b] napht hal ene:
[0475] LC M5 (thhod A% RT = 2.54 mn, (MH+ 483.
[0476] (S)-6-(4- ter
- But yl - benzenesul f onyl ) -¥a- pyrrol i di n-

1-ylmethyl-1-(2,2,2-trif9 oroetd"lyl)
4,4a,5,6,7, 8- hexahyq)v‘;[zﬁk\;){7 i aza- cycl opent a[ b] na
pht hal ene: [0477] LC .74 mn,

(MtH) + 537. [0478] S)-IHButyI - -ter
- but yl - benzenesul f , 4,5, 6, 7 hexahydro l,2,6-tr
i azacycl opent a|
b] napht hal en- 4a- vyl rﬁat hyI ]- d| metliyl-amne: [0479]
LC- M5 (Met hod A): HS_,J\@I— + 485. [0480]
[0498] S)LC-MR {Methgd RrT =14, 04 mm (M#
-butyl - benzenesul fonyl)-4a-rireridin-I-yhnethyl-4,4a,5
[0499] 6, @aﬁ%a&ﬁ&«ﬁ%ﬁd&rmshlfbﬂyl 1-(4-fluoro-phenyl)- -4a~(2-methoxy-ethoxymethyl)-

a4 S S S DT AL AN SRS ESAL, L VO

[(S)-6-(4-tert-Butyl -benzenesul fonyl)-1-isopropyl-1,
5,6, 7, 8- hexahydro-1, 2, 6¢
triaza-cycl opent a[ b] naphthal en- 4a yl met hyl | - di et hyl -

m ne: [0483] LC- M5 (Metho A) RT = 2.47 mn, (MH—I)+
471. [0484] (S)-6-(4- ert- Benzenesulfonyl)
1-isopr opyl 4a- pi peri qi'n; Nret

4,4a,5, 6, 7, 8-hexahydr oN 6-t za-cycl opent a[ b] na

pht hal ene [0485] LC (I\/E‘Thod A): RT = 2.58 nin,
(I\/H—|)+ 511.[0486] (

1- (4- Fl uor o- phenyl) - 4a- nor phol i n- 4-yl net hyl - 6- (t ol uene
-2-sul fonyl) -

[0500] LC-MS (Method B): RT = 11.92 min, (M+H)" 500.

[0501] (4aR,8aS)-6-Benzenesulfonyl-1 -(4-fluoro-phenyl)-4a-methoxymethyl
4,4a,5,6,7,8,8a,9-octahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

]
0 0.0
"esas
N B
; H

F

[0502] LC-MS (Method B): RT = 12.06 min, (M+H)" 456.
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4,4a,5, 6, 7, 8-hexahydro- 1 H
1,2,6-triaza-cycl opent a[ b] napht hal ene: [0487] LC M5
W@ deshgrieB) : RT = 9.18 mn, (MH) + 523. [ 0488] PCT/US2005/008049
(S)-6-(2-Fluoro-benzenesul fonyl) -
E;laxﬁéiefzﬂsu R Po- ALY BhevitBe AREHREAK M1 # 1 Y4 TRbRY bheny))-1.4.5.6,7,8-
, D, 0, 7/, 8- hexaﬁ‘dro I HT,2, 6-Triaza- cyclopenta[bjna
‘. AYARS R ML ENEA Td ;), aﬁ4A R 4-F-Ph

nyl ) - 4a- nor phol i n- 4-yl met hyl - 6- (pyr

|d| ne- 2 suI fonyl) 4, 4ay 6 & hexahydro IH1
, 2,6-triaza-cycl opent, s [ 0491] LC M
(Method B): RT=7;_N7I ( 510 Exanpl e 39.

(4aR. 8aSMl - (4- Fl uoi phe

ayl VI A7. 8. 8a. 9- hex ro-1.2.6-triazacvcl opental b
~| napht hal ene- 4a, 6-¥'car boxyric acid 6-tert-butyl
ester 4da-nmethyl esfFer T49B: R5 = 4-F-Ph: L2-R2 =
COo-t-Butv [0492] A solution of conpound 49A (R5 =

[05034 FARblutib2 ofﬁ)rﬁpcﬁm49Ak(lRSy=|= }-F-BROLFR? =GM-rbulyjphicnyl) (545

G5 o B e
the ccfrﬁéntgwlére shifed %Pérﬂ&leﬂt%fﬂ?grgtﬁﬂe f?f £6lh aﬂ% stotP\?enfté xkf&re%lﬁoved and

was evaporated to dryne to ford
the residnk evas dispuertind SHAClg gtamhkeé sgthol M MCcztmdvasd dﬂS@ﬂ(MgSO4)

ent ex Ies |t t furth f|c tion.. .
Remdal R IGEL B4 e e 35 popifionm g Py elopsGol dspdigh was used in
subseffent examples w1thout further tpu:nﬁcatlon LC-MS (Method A): RT = 4.06 min,
aR 8aSV6-f4-tert-Butyl -benzenesul fonyl VI -f4-fl uoro-p
(M+Hedy v

1,4,5,6,7,8,8a,9-octahydro-1,2,6-triaza-cvcl opent af

Eﬁrltf prhthalene: doxBayPendehssdoh gl elithoreSitehyh A 9Bs 6 R5-
4-F Ph; L2-R2 = S >(4-1-Butyl phe nvn [0493] To
v 2 2-42A 7 AFYN Ck—)t 0 oRRap l-!j"&’\!_ll’ _,' ] [7

R“‘Qr }P 04 —@%&QA ¥BS 4.F-Ph; 1 %-R? = SO,(4-t-butylphenyl)

HN_O o5 o
8"
; N

F

[0504] To a solution of compound 54 A (R’ = 4-F-Ph; L*-R? = SO,(4-z-butylphenyl) (50
mg, 0.09 mmol) in DMF (1 mL) was added benzylamine (16 mL, 0.15 mmol),
diisopropylethylamine (51 mL, 0.29 mmol) and HATU (45 mg, 0.19 mmol) and the
contents were stirred at ambient temperature for 18 h. Water (5 mL) was added and the
organics were extracted with EtOAc (5 mL), washed with brine and dried (MgSOy).
Purification by flash chromatography (CH,Cl, 100% to 5% EtOAc in CH,Cl,) afforded 89
mg of the title compound as a white solid. LC-MS (Method A): RT = 4.33 min, (M-+H)"
599.

[0505] The following compounds were similarly prepared:
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added a 20% solution of TFAin CH2AA 2 (4 nL) and the
contents were stirred at anbient tenperature for 1 h .
wab®ssgi7gent s were then renoved. The resi due WaST/US2005/008049

di ssolved in CH2A 2 (4 nL) and diisopropyl et hyl am ne
[0506* 8RRYI6- (42te;7t%31&9manzé}[é§ul%onyﬁ 1 %tﬂﬂo%‘ ﬂxﬁy%}ihﬁomb 8-hexahydro-

chloride (540 nig, 2.32 nnn re ad ed and
1,2,6efoinzaeencbopsetagb s aphthadeh- 4oyl Inbrphediner ylfmethrmc)nwas added

and the organics were extracted with EtOAc (15 nl),

washed with brine and ied (MySO 4). Purification by

flash chromat ogr aphy @ 100% to 40% Et QAc in

CH2A 2) to afforded 35 V oiog e title conpound as a

yel | ow f oam LC—I\/B(;MB d Al 4.36 min, (MH +

526. Exanpl e 41. |

(4aR, 8aS)-6-(4-tert tyI benzenesul'f onyl VI - (

"4-luoro-rlienyl)- .5.6,7,8,

Sa”- oct ahydr o- I~ -tgiaza-cycl opent a®i napht hal en™a-yli -

met hanoK ' SOB: R5 = 4-F-Ph; L2-R2 = SO -t-butyl phenyP

[050@00‘21%1 gﬂ@i{%ﬁkﬂqﬁg?éﬁé B (ﬁ{?@gg%ﬁ) N Ga 2 (10

BAL - H( .8 niL M sol uti on

lOSO%E(}*%@?gdSB%% SR o dridhigte BheRyILA dobrb 3 -hexahycro-
1,2 6htr1a5—zh§yc'icﬁ)%ﬁt1 9t denehep B aihie RddinhaR: of vaLer

10 ni'l) organi cs Xtracte CH2d (50
rrL) and washed with brine and dried (MgSO 4).

Purification by flashfchyomatography (CH2A 2 100%to

S% EtOAc in CH2A 2) a 28 ng of the title
compound as white sol4 >N hod A): RT = 4.14
mn, (MtH)+ 496. Exa

phenyl ) - 4anmet hoxy | -
4,4a,5,6,7, 8, 8a, 9- ahvdro-1H1,2,6-tri aza- cycl opent a
[ bl napht hal ene (51B: R1A = Me: R5 = 4-F-Ph; L2-R2

SO?f 4-t - but vf ohe nvD
[0509] LC-MS (Method A): RT =4.33 min, (M+H) 577.

(4aR, 8aS)-6-(4-tert ; ut yl - benzenesul|Tonyl V1- (4-fl uoro-

[0510] [(R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenyl)-1,4,5,6,7,8-hexahydro-
1,2,6-triaza-cyclopenta[b]naphthalen-4a-yl]-pyrrolidin-1-yl-methanone:

o o o

& O

F

[0511] LC-MS (Method A): RT = 4.14 min, (M+H)" 563.
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[ 0495] To conmpound 50B(R5 = 4-F-Ph; L2-R2 =

SQ2(4-t-butyl phenyl) (40 ng, 0.08 mmol) in THF ( 1 nl)
wor®sasiied a sodi um hydride (10 ng, 0.24 mmol ) PErUS2005/008049

i odonmet hane (15 nlL, 0.24 mml) and the contents were

[0513F i (R):l_Q-(ﬁ-tz‘erz-@u@y@tfeﬁien@ﬁllﬁnzrqge(ﬁtct;?&ﬁgﬁgpﬂve\gpgflr,u,?_ ,g‘fvpﬁﬁ-?lexahydro-

artitioned between Et OAc (

1,2, 6ot zavastientnid b naplithalencaaicatbdadic @Mgbohglamide:
Purification by flash chromat ography (CH2C 2 100%to
5% EtOAc in CH2Cl 2) affarded 2 1 ng of the title
conmpound as white solidLGM (Method B): RT = 14,12
mn, (MH 1 512. [0496 e %8 | owi ng conpounds were
simlarly prepared: [f4 N
(4aR, 8aS) - 6- (4-t er "Buly zen nyl)-1-(4-fluoro-
riienyl)-4a-(2-neth et hoxynet hyl )
4,4a,5,6,7,8,8a,9-0 hydro - ITH1,2,6
-triaza-cycl opent a[ p] napht hal ene: [0498] LC M5 (Met hod
B) :RT 14.04 min, (MrH) + 556. [0499]

aR8 5 ul f - | £ r o- phenyl) - 4a- ( 2-

[OSI‘%t r@@ﬁ@ (Ei\?etﬁ’@c[‘ﬁ?.%f) \{ il (malefip 589!

oxy- et hoxyne _
10511, PR B kiR oo s i Beny D v 5 614D g ahycro-
- 1,2,6%3za-c Ittt Qﬂxapﬂtﬁzﬁ%%-ca[ﬂ??%ygiﬁ_a?ild dimethyﬁami e;

(4aR, 8aS)- 6- Benzenesul f ony uor o- phenyl ) - 4a- net
hoxynet hyl
4,4a,5,6,7,8, 8a, 9-oct ahy,bqu)-l H1l,2, 6-triaza-cycl openta

[ b] napht hal ene: [ 0502 VB 6t hod B) : RT = 12.06
mn, (MH+ 456. |11E @ )
(RV-~-tert-Butyl - benzEnesutMony ~4<f | uor o- phenyl VI ~.

S. ..
hexahvdro-1, 2, 6-tri - cycl opent a[ b] napht hal ene- 4a- car
boxylic acid (54A: RS - 4-F-Ph; L2-R2 = SO
2f4-f-btttyl phenvn

[0515] LC-MS (Method A): RT = 4.03 min, (M+H)* 537.

Example 45. 1-[(R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenvyl)-1.4.5.6.7.8-
hexahydro-1,2.6-triaza-cyclopenta[b]naphthalen-4a-y1]-ethanol (56A: R! = Me: R’ =4-
F-Phenyl; 1.>-R* = SO,(4--butylphenyl)

OH O“s"o
N ] N
N

F

[0516] A 3M solution of methylmagnesium bromide (294 pL, 0.88 mmol) was added to a
solution of compound 52A (R’ = 4-F-phenyl; L>-R* = SO, (4-t-butylphenyl) (44 mg, 0.09
mmol) in THF (3 mL) and the contents were stirred at ambient temperature for 4 h. A
saturated solution of NH,4Cl was added and the contents were partitioned between diethyl
ether (10 mL) and water (5§ mL). The organics were extracted with EtOAc (5 mL), washed
with brine and dried (MgSO,). Purification by flash chromatography (CH,Cl; 100% to 5%
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[0503] A solution of conpound 49A (R5 = 4-F-Ph; L2-R2
= S2(4- -butyl phenyl) (545 ng, 1.04 mmol) in nethanol

W@ 1@508)76mas treated with IMLIOH (3.1 nil, 3.BCI/DRW03/008049
and the contents were stirred at anbi ent tenperature

£0405 48,0 PRsSEligRL POVRLE LETBIEH LGOS ECHES Orcnos

A): lﬁlhﬁékﬂﬁmdl (MjH))4510 Renoval of soI vent gave 504 ngy of
the title conpound as a yellow solid, which was used

0517]N TULSAHER he r purification.
TS v (I\/Et ffi oA %Mmg%wa’mg 510. Exanpl e

[Omflleé [R5t B P ensshosuH Ry S THoroPRP YR S ey
hexa¥ydré,192,6-dridra-cyclopenta[blnaphthalen-4a-yl]-propan~1-ol:
al%;géxahvdro I, 2y6 tprl a[zcla (I:)vcl opentya][g] rI;apht hal ene- 4a- car
boxylic aci d benzyl am de (55A: R1IC = H R1D = Benzyl;
R5 4-F-Ph: L2-R2 = SO - -ld)t.|¥| %henyP [0504] To a
sol uti on of conpound ; (R ExPh; L2-R2 = SQ2(4-
- butyl phenyl) (50 noy In DMF (1 L) was
added benzyl am ne (16 | )
di i sopropyl et hyl am (51 rrL 0.29 mmol ) and HATU (45
ng, 0.19 nmmol) and Yhe contents were stirred at
anbi ent terrperature=for 18 h. Water (5 nL) was added
and the organics were extracted with EtQAc (5 nL),

0519¥as hedvig (Metisd AR RaNd 4906 24, Purification by
[ ?‘?ash chr(%)frbat ogrgphy (CH 2d g\w?O %to 5% EtOAc in

[052@;'2@3)6- %%-}3@91@%({%5@?0&1% l—t(A}.\-, IugroC q%lyﬂ-]fi 4 %S%z,ﬁjh_‘_exahydro-

1,2,6589za-¢ yiddiwhtalblaapithdl @i gl phepdunéBanser € simlarly
prepared: [ 0506] [(R)-6-(4- er
-Butyl - benzenesul fonyl )-1-(4-fl uoro-phenyl)-1,4,5
36, 7, 8- hexahydr ol ,
2,6-triaza-cycl openta
-yl - met hanone: N

SH@.Q.@I en-4a-yl]-morpholin-4
N-

[0521] LC-MS (Method A): RT = 4.52 min, (M+H)* 572.

Example 46. [(R)-6-(4-tert-Butyl-benzenesulfonyl)-1-(4-fluoro-phenvyl)-1.4.5.6.7.8-

hexahydro-1,2.6-triaza-cyclopenta[b]naphthalen-4a-y1]-phenyl-methanone (57A: R! =
Ph; R® = 4-F-Ph; 1 >-R* = SO,(4-t-butylphenyl)

saadhe

F

[0522] Oxalyl chloride (15 puL, 0.17 mmol) in CH,Cl, (1 mL) was cooled to =78 °C  and

DMSO (26 pL, 0.37 mmol) in CH,Cl, (0.5 mL) was added. After 5 min, compound 56A

(R’ =4-F-Ph; L*R*= SO, (4-t-butylphenyl) (44 mg, 0.08 mmol) was added and the contents
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[0507] LC-MS (Method A): RT = 3.86 min, (MH)+ 579.
[0508] [(R)-6-(4-t r -Butyl-benzenesul fonyl >

wda2qod4/8176or o- phenyl )- 1, 4,5, 6, 7, 8- hexahydrol , PCT/US2005/008049
2,6-triaza-cycl opent a[ b] napht hal en-4a-yl ] - pi peridin-|-

were%@%i&?@?ﬁiﬁ:[ B%%B?%I&E%WL(’ Y88 o PhwasBhded dhcBthe Tolttents were
warn{e@Rb) afbieht feﬁfﬁeraﬁﬁbﬂhdkﬁgﬁﬁmwefp@ﬂjﬂoheﬂ between EtOAc (10 mL)

and vt (1 @)@%ﬁﬁﬁsﬁw@%ﬁ@% 3 O, ?l?r%ﬁﬁ%% by dlah |
chror(x?@_ Egé?flg g(%’ﬁ{tg% i(g(fﬁ %(;Fl&} 5‘9‘ %(t%c(lme‘ﬂz) A}fordré)a— 18 of g b 1k fltle

compun®as ydlotiess pHNEES VS @Ntethodl A RIF+ 456 aniph@iyll) - 576, 5
6, 7, 8- hexahydr o-

E%m%pi% % | R3A-8UGI- G’J?t%ﬂieﬁéﬁléa%mlﬁlfﬂ@ﬂ@ﬁfkahés@ﬁMi Q%-tnaza—
aci d et hylam de! [U513] LG M5 .
gnsﬂgp_n@mlﬂﬁm&@_mmxxmm@mmmmter (44A R = n—ButVl L'R'=

;-ﬁﬁglf_%n:@ ?-llk/letﬁnlﬁi’lgn Ilj (4-fluoro-phenyl)-1,4,5,6,7,

1,2,6-triaza-cycl opent a[ b] napht hal ene- 4a- car boxyl i c
aci d di nmet hyl am de: [0515p C & (Method A): RT = 4.03
mn, (MH) + 537. Exan'p

S
"/
I-rrRV6r4tert-ButyI esul |>-
| -r4-fluoro- phenyl\ézf/g .7, 8-
hexahvdro-1, 2, 6-tri_aza- cycl opent ar bl napht hal en- 4a-yl 1-
et hanol (56A: RlL = Me; RS = 4- F-Phenyl; L2-R2 = SO

[Osz%let hyl rragﬁlgl{s}?%a)r% E)r om dC'6 %4i%uudggzégfmeﬂp§1phensy 1)3(5145 mg, 0.37

mmcﬂ)lna:tlmbl.l(lllrﬂb) Wis mwmylﬁgﬂre(zﬂftcﬁrbéxﬁtmmw%t-bw&l Eﬁer (70
SO 2(4-1- but%elﬁfhenylé(44 ngy ng in THF
mg, QA4 mped) (WeRaETH 28 dr ’”%tqhﬁmea“% 6&11%%68 969)91%%@}.(%@) and

the CE) enté v% et el B A e For%q{ th% ggl %ﬁt%g th dz‘éﬁd Tﬁg ?emdue was

e con S were partitirone
dissoivdd 1ﬁ1dlch@dirdetmieﬁ(4 IS aiid)TFAT(lEmDy 928 h@diedvaﬁﬂ ﬂleeo@ﬂta@tts &bre
with EtQAc (5 nL), washed
stirred at 60°C for 1 h. Saturated aqueous NaHCOs (5 mL) was added and the organics were
extracted with CH,Cl; (3 x 5 mL), washed with brine and dried (MgSOy) . Purification by
flash chromatography (CH,Cl, 100% to 30% EtOAc in CH,Cl,) afforded 135 mg of the title

compound as a white solid. LC-MS (Method B): RT = 16.71 min, (M+H)" 444.

[0524] The following compound was similarly prepared:

[0525] (R)-6-(4-Methyl-benzenesulfonyl)-1-(cyclopentyl)-4a-(2-methoxy-ethoxymethyl)-
4.4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b|naphthalene:

o]
O
@]

[0526] LC-MS (Method A) (M+H)" 486.
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with brine and dried (MgSOX). Purification by flash
chromat ography (CH 2 100%to 5%t OAc i n CH2d 2)

w@bdosnged 10ng of the title conpound as a whi t BCHUK1005/008049
LG M5 (Method A): RT = 4.25 min, (MrH+ 510. [0517]

LLﬁmiQoAé ?M 894 $GBAH %éné’gﬁéfﬁlﬁh% lag! rfh 31 EReS %Hdenemethvl 1-

2 6- trlaza cyclo
PR A ¥ - 1-ol: [0519] LC M
(l\/bt hod A) : RT 4. 29 i;g (l\/|+|—|)+ 524. [0520]

[(R)-6-(4-
ert-Butyl - benzenesul fo
, 7, 8- hexahydr ol , N
2,6-triaza-cycl opent af ha -yl ]-phenyl - met ha
nol: [0521] LC- Ms ( hod A): RT = 452 min, (MH)+
572. Exanpl e 46.

rrRV6- (4-tert-ButylZbenzenesul fonyl VI -(4-fl uoro-phenyl
V1.4.5.6,7, 8-

T e i T el
0°C 5&2%43&11 WBE’hﬂhef%ﬁm&ﬁ 2)2&5 aMed. W fteg b afih,dBe (ehfpeidture was
in CH2CQ 2 was cqol ed t0 - /8 0C and

loweaidst;@—@écraed aeolstzomﬁfﬂsqmwméﬁéa ®’ c0+-E-Ph 1 Ras Sufdd-
buty@&rm)_ égg%‘g ghégmﬂﬁ%f}%déﬁgf%%o Ir:mF ;Brmérgs ﬁ%& Fes added and the

orgatibewerrdxantisiverit GGl E0miy andPdried (MgSD.). ERdfti)ﬁcaMmley ﬂ5§h
ts were war

chrop glogphEAL D b0 ﬂﬁ%dﬁtﬁﬂfca%&iﬁaﬁé%@mdagmg ?fghﬁdlﬂe
SRS b

100% t g

Iu,,

-1 -%¢ f 1 uoro-phenyl ) -1, 4,5, 6
.

h@ké.hvdkpi &'% {rﬂﬁi Woﬁ}ltafﬁﬁaﬁltﬂaléﬁﬁﬂvﬂ«acétw chl)id m%ﬁQfl ester (59A:

gxa ., (_VI-Butyr-6-(toluene-4-sulfonyl Vv
4=4FrF€Ph7 I?-Rqﬁ(&ﬁx[él z‘tbllif)vlbhenzl)G triazacycl opent a|

\0 Q\SO
N ] N
N

F

[0528] To compound 58A (R’ = 4-F-Ph; L>-R* = SO,(4-t-butylphenyl) (165 mg, 0.28
mmol) in methanol (12 mL) was added perchloric acid (86 pL, 1.42 mmol) and mercury”
chloride (301 mg, 1.11 mmol) and the contents were heated at reflux for 2.5 h. The cooled
solution was filtered and the filtrate was concentrated. Purification by flash chrom atography
(CH,C1; 100% to 30% EtOAc in CH,Cl,) afforded 168 mg of the title compound as a white
solid. LC-MS (Method A): RT = 4.38 min, (M+H)" 538.
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~b~| napht hal ene- 4a- carboxylic acid nmethyl ester (44A

R5 = n-Butyl; L RL =CQ M,; L2-R2 = S (4-Mthyl phenvn

w( 220837760 conpound 43A (L1-R1 = CO2Me; L2- R2 BCT/US2005/008049

SQ2( 4- met hyl phenyl)) (145 ng, 0.37 mmol) in ethanol (1
. T but ) / .

SHRLS Bty enAdiotiiifo? B hiorBS
Hexghyd@hé 19, 6-8003-cy6perBA6 agBlSEn a- ik éthmmil (G0A:R°)= &iFePh: 1>

éi§$g$&gf$%§@_géihstirred at 8Q0C for 2 h. The
5= renoved. The residue was dissol ved
i n dichloroethane (4 nL) ognd TFA (1 nL) was added and
the contents were stirred . at 0 for 1 h. Saturated
aqueous NaHCO 3 (5 nlL), céd~and the organics were
extracted with cH2d 2 5L
and dried (MgSO ) . PuriTicati onbykl ash
chr omat ogr aphy (CH2 100% to 30%
af forded 135 ng of t title conpound as a white
solid. LCG-M5 (Metho# B): RT = 16.71 min, (MH) + 444,
[ 0524] The foll owi ng conpound was simlarly prepared:
[052pD (52[5] clo@@)ouﬁd lsaA R? h)AI—F-E’hﬂEﬁRéShﬂgzm?ybl)tglﬂhenyl) (128 mg, 0.24
1-(cycl opentyl ) -4a-(2- met hoxy- et hoxymnet -
o) e 6 2t viam gl DIRAL 51 650 11t 4. Velusion .7 pymed at -
78 °(§gﬁc{]ﬁlle %Bﬁtenl[s 28 .lstir}e% ilgﬁ 1 Q'IN%BQI%QC@H &/M d@eﬁch%%%‘y":tﬁg chc{igon of
water B/l () AT ieeurparBed wereleg e svith f[CHYWID- @8nill), $heliddhied brire and

. ylid thyl - - .
dried @hgﬁﬁﬁgfw%wwbyﬂéﬂsﬂwma@%% (el LR0% to 387 BOLxAn
-.1al : = 4 ; —A - —
CHaCRY RSN} I W@ B Aoty Hiee sofia L ENs Rrelfoda): RT =
3.90 2aify (MEERYA19i | yl -1, 3-dithiane (189 ni, 0.99 mol) in
THF (2 m.) was cooled to 0 OC and n-BuLi (0.62 ni,
Eafp185D|(R)-Wa2- 184986y -RhE Slest i) - (4 Horb HIRRNRUAL £ methoxy-

was Towered to - 78 0C and a solution of conpound 54A
ettnd)-4.42.516. RR-hekghyReo- LHICP p4rifza-cyclopenta[b]naphthalene (61A: R =

Me; R’ = 4-F-Ph; 12-R* = SO,(4-t-butylphenyl)

crt-PB

~o
Q.0
.S
N ] N
N

F

[0530] To compound 60A (R’ = 4-F-Ph; L2R? = SO, (4-t-butylphenyl) (32 mg, 0.06
mmol) in THF (1 mL) was added a sodium hydride (7.5 mg, 0.19 mmol) and iodomethane
(12 pL, 0.19 mmol) and the contents were stirred at 75 °C for 18 h. The cooled contents
were partitioned between EtOAc (10 mL) and water (10 mL), washed with brine and dried
(MgSO0,). Purification by flash chromatography (CH>Cl, 100% to 15% EtOAc in CH,Cl,)
afforded 12 mg of the title compound as colorless glass. LC-MS (Method A): RT = 4.43
min, (M+H)* 524.
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butyl phenyl) (232 ng, 0.47 mol) was added. After 30

mn brine (5 nL) was added and the organics were
weziosagtred with CH2C 2 (5 nL) and dried (MgSO4RCT/US2005/008049

Purification by flash chromatography (CH2C 2 100%to

Ex%ﬁ?e@fj @zgi@%ﬁ %ﬁ%&&l-%ﬁn&%ﬁe@@%ﬁﬁ% ?%ﬂg&#y %ﬁeﬁ%i g il ? ,5?9,7,8-
hexdhydro- M2 4y tria58 6yclémeataph laaptihalen-4a-yl]-acetaldehyde (62A: R® = 4-F-

iﬁ@ SQAO 5‘? b thé g)enzenesul fonyl VI - (4-fl uor o-

hexahvdro- 1, 2 6-triaza-gycl opent af b] napht hal en- 4a- yI]
acetic acid nethyl est, (SgA R5 4-F-Ph; L2-R2 = SO
- -butyrohenyP [052 QuRd 58A (R5 = 4-F-Ph
L2-R2 = SQ2( 4- -but@& ( 63 _ny, 0.28 mmol) in
met hanol (12 nl) wag added perchl of+c acid (86 nL,
1.42 mol) and ner y 11 chloride (301 ng, 1.11 nmol)
and the contents heated at reflux for 2.5 h. The
cool ed solution wals filtered and the filtrate was
concentrated. Purification by flash chronmatography
[0531]( CERElyRcHIOAEE (20 ([BQ%hRt BN CBHRG @)mEY ek dedled 6898 e and
the title compound a s a white solid. LC-M (Method
DMS\338 1H5; M&n@@l}ﬁanHm@DmL)swgs @@bdpeﬁﬁegé min, compound 60A (R’

=4-F- éﬁ‘\}f‘_ilyﬁ Agz[ But%hgnyl)b(%ﬂzn%g %Sllﬂ ! o%' was aéd cf ahdl the Rone[ents

were sHA¥@ M@O(lnin, @‘n@thtyfahﬁﬂ@gq\ﬁ& @W}hﬂ{ol)'%pmdb@ MA-tAScHténts were
et hanol (6C0A: R5 L2- R2 =SO?/ 4-t - but vbhenyr

warmeyl tp (a@mqnt Tonpeortpesu e GgANCRFere partiticRid b.egw%l EtGte (W-mL)

and water u(tlé %F%}i{(L 1%? ?‘%j{f“‘%ﬁﬁleﬁ! %S?d %Pfl hcatlen %g f%srﬂt)

chroma@bgrapi$ (CF,@5 00980 SWE@K&n\mgj@talfﬂ'of&ad Bomgofthe Tilg
reacti on was &éfnc ed the addition of water (5 ni).

compopheé ag A selid. Mse&ﬂfﬂh@d A% RT 8- GHpm, €M) ri08;
washed with brine and dried (MgSO4). Purification by
Exbingkht 3¢ H2 9 (Rt @ (t-eapB utfy ChHzkResh F091)-0-(30fa dto@Aeniy-1.4,5.6,7.8-

hexahydro-1.2.6-triaza-cyclopentalblnaphthalen-4a-yll-ethyv1} -dimethvlamine (63A: RIC
=R'P = Me: R’ = 4-F-Ph; 1 2-R? = SO,(4-¢-butylphenyl)

~N N 7
o‘_s,,o
N ] N
N

F

[0532] To a solution of compound 62A (R® = 4-F-Ph; L2-R? = SO,(4-z-butylphenyl) (35
mg, 0.07 mmol) in dichloroethane (1 mL) was added dimethylarmine (0.10 mL, 0.21 mmol)
and sodium triacetoxyborohydride (22 mg, 0.11 mmol). The coratents were stirred for 18 h
at ambient temperature, NaHCO; (2 mL) was added, and the organics were extracted with
CH,Cl, (10 mL), washed with brine and dried (MgSO,). Purification by flash
chromatography (Amino-SPE: CH,Cl, 100% to 5% EtOAc in CH,Cl,) afforded 61 mg of
the title compound as an off white solid. LC-MS (Method A): R°T = 2.68 min, (M-+H)" 537.

[0533] The following compound was similarly prepared:
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CH2Cd 2) afforded 104 ng of the title conpound as a
white solid. LCGMS (Method A): RT = 3.90 mn, (MH)+
WG 1®s5/08wenpl e 51. (R)-6-(4-tert-Butyl - benzenespdT/O82003/608049
1-("4-fl uoro-phenyl)-4a-(2-nmet hoxyet hyl V4, 4a,
[ossé{iéﬁ@zeg&ﬂ%a@w@f Qedzléhésu?fm%nj i '(@%ﬁlofdzéﬁhéi%rﬁagfzbémhhhﬁ-yl-
ethyl)‘-4,4a,-5kﬁ,|’i,8!-ﬂ1hleahy§ho)-1]fI€15236}tn5’za—qyolqpenmaﬂJ]ﬁ@ﬁﬂR&nc 4- F- Ph;
L2-R2 = SQ2(4- -butyl phenyl) (32 ng, 0.06 mml) in THF
(1 nm) was added a SOdIZ:I—gI hydride (7.5 ng, 0.19 nmol)
and i odonet hane (12 ni 19 mmol ) and the contents
were stirred at 75 OC fdr 18 h. The cool ed contents
were partitioned betwee O(10 nL) and water (10
MySO4) . Purification
to 15% Et OAc in

by fI ash chromat ogra

colorless glass. L
(MrH) + 524. Exanpl e .
r(RV6-(4-tert-Butyl -benzenesul fonylVI-r4-flu s

mﬁﬂexaﬁq\g}ééﬁﬂ&mé‘%r ?gzizcgc lgb nt af bﬁ napht hal en-4a-yl]-a
; (I? 4

2 o ot

ol‘tﬁh\gf@ Cl:I 226 @n?dzﬁ 'c%lo‘ﬁ@ﬁfﬂ%%lpﬁ@laiteﬁe% c7a§oc9(§h§ Q&ld %t&ﬁ&ter (44B:

L, 0. 48 Mol ) I'n was added. Aiter
Lii=rCH; Rbsovingheiiag; R% ——C@Z-FBBEM) L2- R2 SCR( 4-

- but yl phenyl) (50 ng, 0.10 nmmol) wa.s added and the
contents were stirred f@f 20 nin. Triethylanine (51

m., 0.50 nmol) was adde th& contents were warned
to anbient tenperature.s § CS were partitioned
bet ween Et OAc (10 nl) t 0 n.), washed with

brine and dried (I\/gSC@. Parification by flash

F

[0536] A mixture of compound 44A (L! = CH,; R = morpholine; L? = CO,-t-butyl) (125
mg, 0.27 mmol) and platinum oxide (9 mg, 0.04 mmol) in methanol (3 mL) was stirred for
2.5 h at ambient temperature under an atmosphere of hydrogen. The solution was filtered
and the filtrate was evaporated to dryness. The residue was purified by preparative HPLC to
yield the title compound as a white solid, 22 mg, LC-MS: RT = 2.48 min, (M+H)" 471,
together with the cis- regioisomer, 35 mg, LC-MS (Method A): RT = 2.61 min, (M+H)"
471.
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chromat ogr aphy (CH2A 2 100%to 5% Et CAc i n CH2d 2)
afforded 35 ng of the title conpound as white solid.
wo MBSt hod A): RT = 3.87 mn, <TVI+H)+ 508PCEKS20DH/€8049
53.
Exadrpld 5/GadSts 4516 (4BidtybutdepasBRsHirb MY YA-alidi-ofgHeRYi94a-
rhenyl' VI, 4.S.6. 7, 8- hexahvdro-1
O)l1 A4 - 4 K et RIRE

2.8 B P recte ity sl B

1496y 1- et hyl >-di me
= Ph; b2
LA A ¢ f

bubdphen®y = 4-F-Ph; L2-R2 = SQ2(4- -butylrhenyl) (35 ng,
0.07 nmol) in dichloroethane (1 nL) was added
di met hyl am ne (0. 10 ~0.21 mmol) and sodi um

tri acet oxyborohydri dé& (82 ngg 0.11 mol ). The contents

were stirred for 18 P t enper ature, NaHCO 3

(2 m.) was added, aHﬁ| onga were extracted with

CH2A 2 (10 nl), washgd Wi [ #ad dried (MySO 4).

Purification by fl chr omat ogr aphy ( Am no- SPE:

CH2Cl 2 100%to 5% c in C H2A 2) afforded 61ng of

the title conmpoundFas an off white solid. LC M

(Method A): BIJT = 2.68 nin, (MH) + 537. [0533] The
[0537F olTo@ainpgund4did (in'd= Ga%; R #rich@pholingy EPa108d- 48684 (22 mg, 0.05

ol ivhsadibda 202 HAiRAT LAHE L 3 el e hendithg peppgaty were sirred o
gt A TSSO
CHCT# L) -an8 @Bsopoayiethgl dsine (41 L, 0.23 mmol) and 4-zerr-

4a$, 8aSV| - ( 4- Fl uor o- phenyl V4a- ni or phol i n- 4-yl net hyl - |
butylpglgrr’lyi%& ’nyl, cg'ﬁq;yeg?i mg, %.09 r¥1mol) were added and the c)c/mtents V%f/ere stirred

o 596 VARS8 L B4 R SO APORLIRO S0 569 Ve

with brilve mm]drﬁad@/i\gm) 2 \EidivaBot B ﬂbﬂﬁ&ﬁdﬁmf&ogiaphjﬁ g@}g% 100% to 40%
= X = nor phol i ne; = -

EtOAC %@’@@5&%@%&% BE M@)CO&W 18 § Hlits SlAdeLCSMagMethod

B): RP=0%4m®! QMII.]_H)*TT%'ﬁjanol (3 nmL) was stirred for

Example 56. 4a-Benzyl-1-(4-fluoro-phenyl)-4.4a.5.6.7.8-hexahydro-1H-1.2-diaza-6-
azonia-cyclopenta[b]naphthalene hydrochloride (65A: R> = 4-F -Phenyl; L' -R! =

Benzyl

[0538] Compound 64A (R’ = 4-F-phenyl; L.'-R! =benzyl) (41 mg, 0. 10 mmol) and ACE-
Cl (20 uL, 0.18 mmol) were heated in dichloroethane (0.25 mL) at refliax for 18 h. The
contents were cooled and the solvent was removed. The residue was dissolved in methanol
(1 mL) and the contents were heated for 3 h at reflux. The solvent was xemoved to afford 21
mg of the title compound as a colorless glass which was used in subseq-uent examples

without further purification. LC-MS (Method A): RT = 2.32 min, (M+EI)* 360.

121



2.5 h at anbient tenperature under an atnosphere of
hydr ogen. The solution was filtered and the filtrate
woR®sesHaMr ated to dryness. The residue was pupCT/Usz05§08049
preparative HPLC to yield the title conpound as a
[0539] Witk §oB&1ing icﬁ ?oﬂﬁsv&&e%ﬂaﬁi prepared® min, (MH H) + 471,

toget her w he ci s- regl oi soner, 35 ng, LC M5

osann{ SN o o Rl P b SRR B P 2t

azonia- ] KaBsHtRAIeld: n-
Q%Gﬁr?lethyl 4.4a,5.6.7.8.8a, 9-octahvdro-IH 1. 2. 6-

triazacvcl opent ar bl ngpht hal ene C44B: L1 = CEb: Rl =

Mor phol i ne: L2-R2 = SO7(4-tbutyl phenyl) [0537] To
conmpound 44B (L1 = CH2 ¥, = norpholine; L2 CO2-
-b>utyl) (22 ng, 0.05/mn as-Hoflded a 20% sol ution
of TFAin CHdO2 (1 n pdl the contents were stirred
at anmbient tenperature for 1 h. The solvents were then
renoved. The residu s dissolved in CH2A 2 (1 )
and dii sopropyl et hyl~am ne (41 nL, 0.23 nmmol) and 4-
ert butyl phenyl sul fowyl chloride (22 ng, 0.09 nmol)
wer e added and the contents were stirred for 18 h.

0541 V\ﬂi@lMé Bihbd WHSRAAARA7 anf. (MrEdRgani cs extracted with
[ ! @(45 rrL\)ﬁ@ washed wi th brlyrj:e and dried (MSO 4).

Examp .- Autyld ene A3 LA c £ (% Higd Bhenyl)-

4,48 smsppsmexmm IWLILE, 6aﬁhZadcvcldﬁeﬂﬁr mlh&mmmbnaa (44T RE 9494
th n, ,(MH) + 567. Exanpl,e 568 4a- Benzy| -
. ‘R ﬁééﬁlﬁﬁﬁﬂli 5352 Q

2 D H 1
, 2-di aza- 6- azoni a-Lycl opent a[ b] napht hal ene

hydr ochl ori de (65A: 4-F-Phi enyl; L RL =
[ 0538] Conpound 64A 40FOphenyl ; L1-Rl = benzyl)
(41 mg, 0. 10 mmol )y

[0542] Compound 65A (R® = 4-F-phenyl; L'-R' = 4-F-benzyl) (100 mg, 0.24 mmol) was
dissolved in CH,Cl; (5 mL) and diisopropylethylamine (134 pL, 0.97 mmol) and 4-tert-
butylphenylsulfonyl chloride (56 mg, 0.24 mmol) were added and thes contents were stirred
for 18 h. Water (10 mL) was added and the organics were extracted with EtOAc (15 mL),
washed with brine and dried (MgSOQ,). Purification by flash chromatography (CH>Clz 100%
to 5% EtOAc in CH,Cl,) afforded 89 mg of the title compound as a cream solid. LC-MS
(Method A): RT = 4.82 min, (M+H)" 574.

[0543] The following compounds were similarly prepared:

[0544] 6-Benzenesulfonyl-4a-(4-fluoro-benzyl)-1-(4- ﬂuoro-phenyl) -4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[bnaphthalene:
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(20 nL, 0.18 mol) were heated in dichloroethane (0.25
m.) at reflux for 18 h. The contents were cool ed and

w0 b@segi7eent was renoved. The resi due was di SSPCT/ESR0051008049

methanol (1 nL) and the contents were heated for 3 h
at reflux. The solvent yas renoved to afford 2 1 ng of
the title conpound as & Iorless gl ass which was used
i n subsequent exanpl es 0 t § her purification.
LC-M5 (Method A): RT w7 \@H) + 360. [ 0539]
The foll owm ng conmpound rly prepared:
[ 0540]
4a- (4- Fl uor o- benzyl) (4-fluoro-phenyl)-4,4a,5,6,7, 8-
hexariydro-1H | 2-dig@za- 6-
azoni a- cycl opent a[ b] napht hal ene: HCl [0541] LC- M5
éwbthod A: RT = 2. 37 mn, H) + 378. Exanple 57.
[0545 -@4}¥@i@d@@@®ﬁgﬂ%ﬁféﬁ8§ﬁﬁﬁg%@ﬁv'31%4 f1 uoro- benzy
-1)-1 -(4-fluoro-phenylV
(05461, 4a;(5£&1hr8—bhmgd)ﬂ/d4—cﬁlubid—pheﬁy6 & ﬁblazm—éyulfmnbdhﬂépb;ﬁjb&-

ht hal 44A. R5 =CH; RL =
hexahxéf@s%ﬁ-g 'mﬁ%é'%l%@g?[g g‘é‘ﬁrﬁﬂ% ayl [0542] Corrpound

65A (R5 = 4-F-phenyl; L1-Rl1 = 4-F-benzyl) (100 ng,
0.24 mmol) was di ssol ved F 2C1 2 (5 nL) and

di i sopropyl et hyl am ne (134 0. 7 %mol ) and
A-tertbutyl phenyl sul f onyl ' ng, 0.24 nmol)
wer e added and the contenﬂs l tIfOI' 18 h.
Water (10 nL) was added an e Organits-were
extracted with Et OAc (15 ), washed with brine and
dried (MgSO4). Purifi cat by flash chronat ography
(CH2A 2 100% to 5% Et CAcFin CH2C 2) afforded 89 ng of
the title conmpound as a ccreamsolid. LC- M (Method
A: RT = 4.82 min, (MH+ 574. [0543] The follow ng

[0547F OTRONIGINREE AT RT Laf AV mBd, §REEHY532.

[0548] 6-(4-Fluoro-benzenesulfonyl)-4a-(4-fluoro-benzyl)-1-(4-fluoro-phenyl)-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

g
Q‘S.,O
DL
N F

F

[0549] LC-MS (Method A): RT = 4.34 min, (M+H)" 536.

[0550] 4a-(4-Fluoro-benzyl)-1-(4-fluoro-phenyl)-6-methanesulfonyl-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:
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[ 0544]

6- Benzenesul f onyl - 4a- (4-fl uor o- benzyl )-1-(4-fl uoro-phe
wmpi030877dw, 5, 6 37, 8- PCT/US2005/008049

hexahydro-1H 1,2, 6-triaza-cycl opent a[ b] napht hal ene: [ 05

45] LCGMS (Method A): RT_4.31 mn, (MH) + 518. [0546]

4a- (4- Fl uor o- benzyl ) -1 - | uor o- phenyl ) - 6- (tol uene-4-

sul fonyl)-4,4a,5,6,7, 8- Hexahy@é |

1,2,6-triaza-cycl opent g i naph Ha ene [0547] LC- MBS

(Method A) : RT 4.47 mn MikH) + 532, [ 0548]

6- (4- Fl uor o- benzenesu nyl ) -4a- (4-fl uoro-benzyl)-

1-(4-fl.uoro-phenyl)-

4,4a,5, 6,7, 8-hexahydro-1 H1,2,6-triaza-cycl openta[ b] na

pht hal ene: [0549] LC- M5 (l\/bt hod A): RT 4.34 mn,

0 I
[0551] A@?MFS@’&BMS@E% 9% 7(84{‘ s f%ér?ﬁz/ly A 4,4a,5,6,7, 8-
l05521 26~éBt1ﬁan%r2asukf9@rlb6@6‘t ApetonbsayPrdréniduqropbenyll-64848.6,7.8-

hexahffﬁ? A SRR R T N TR, o beneyl) -

1- (4-f1l uoro- phenyI)F 4a,5,6,7, 8- hexahydro-1H1
,2,6-triaza-cycl open ] napht haI ene: [0553] LC M5
(Method A): RT = 4.26 (&bl + 498. [ 0554]
4a- Benzyl -1 - (4-fl uor ,\)S@/(\pr’opane 2-sul fonyl)-4
,4a, 5, 6, 7, 8- hexahydr:
2,6-triaza-cycl ope b] napht hal ene: [0555] LC M5

I

(Method A): RT = 4 mn, (MH)+ 466. [0556]

4a- (4- Fl uor o- benzyl =1 - (4-fl uor o- phenyl ) - 6- (I - met hyl - |

H-i mi dazol e- 4-sul f ényl ) -

4,4a,5,6,7, 8- hexahydro Il H1,2,6-triaza- cycl opent a[ b] na
[0553]phL6aMSr(Me[tlQﬁ5Qj RIIG= WB6(nhilag Mﬁ[H}i)AL%RT .59 mn,

(MtH) + 522. [ 0558]

[0554]4642( éeﬂfiﬂ qL@: @Rﬂé%g%ﬁﬁly—é-‘&prfobé&%tﬁéﬁﬁﬁm-l,219,‘5,%f‘?,@ﬁ&;tb)ﬁkldl%-1H-

ydr o- 2Hben
1,2,6- mazh}wcmenta[b‘an@lnlﬂfadnml )-4,4a,5, 6,7, 8- hexahydro-1 H1, 2,
6-triazacycl opent af

.
F

[0555] LC-MS (Method A): RT = 4.01 min, (M+H)" 466.

[0556] 4a-(4-Fluoro-benzyl)-1-(4-fluoro-phenyl)-6-(1-methyl-1H-imidazole-4-sulfonyl)-
4,4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:

0
I U
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b] napht hal ene: [0559] LC-Ms (Method A): RT 4.38 mn,
(M+H) + 589. [0560] 6-(6-t

WO 200B0sH69 pyri di ne- 3-sul fonyl ) -4a- (4-fl uor o- bePyU$2005/§08049
4-fl uoro-phenyl)- 4,4a,5 , 6,7, 8- hexahydro-

Hple ihad a\CR e tshal 0561] LC- MB
[0557% L9 M@gkéﬂh@& %)PR@ =0$!991§1ﬁ15 qmqgr: 5%%5%?05%2] ]

[055&11 ol 4#14_4 4& lg orro )@ﬁ-ﬁ é(ﬁrf}uogié/ P?eny'l‘)oé ?4 %{éﬂﬂX |3)4 gfhgréronﬁ-l f

benzo‘h ﬁﬁ) xazifie-7- s%ifbﬁ‘;ﬂ Y1506, 7 Belex @yl -1 a2 .6aiappent a[ b] na
al ene: [0563] LCG-Ms (Method A): RT = 4.21 mn,

CydOPW¢ﬂkkm3m alereinpl e 58. 4a- (4- Fl uor o- benzvD-

1- (4-fluoro-phenyl)-6-pyridin-4- ylnethyl-4,4a, 5,6 .
-hexahvdro [H1. -tFi cyclopentarbinaphthalene
T44A: RS 4- F- Pl i enyl 1- Rl = 4-F-benzyl; L2-R2 =
4- Pyrldlnylnethyr) [ 0564
65A (R5 = 4-F- PhenyIN

i on” of compound
@ aﬁgé[be zyl) (50 mg, 0. 12
mol) in CH2A 2 (1 m}y Was-add
gﬁﬁyde (12 nm., 0.l12 mmol ) and sodi um
[

4- pyri di necar boxal

tri acet oxybor ohydr (39 ng, 0.18 mmol ). The contents
were stirred for 1& h at anbient tenperature, NaHCO 3
(2 nL) was added, and the organics were extracted wth

n myigze. and dried
[055§iggb%§é@%ﬁg%?f?agggﬁ§gg%?ﬂggﬂ+c ronatography (CH2d 2

o5l 0ok - R T RS LT A e
4,4a,%%7, 8¥exahydrd 1 HIIL [2,6- {ri\e{&érl);ycléﬁta[f)ﬁﬁﬁﬁhaﬁv@ f ol | owi ng

donpounds” were simlarly prepared: [0566]

4a- (4- Fl uor o- benzyl )-1 - (4-fl uoro-phenyl)-6-pyridin-3-y
| met hyl -4, 4a,5,6, 7, 8 xahydro-1H 1
, 2, 6- trlaza cyclopent p@l%alene

F
[0561] LC-MS (Method A): RT = 4.64 min, (M+H)" 575.

[0562] 4a-(4-Fluoro-benzyl)-1-(4-fluoro-phenyl)-6-(4-morpholin-4-yl-benzenesulfonyl)-
4.4a,5,6,7,8-hexahydro-1H-1,2,6-triaza-cyclopenta[b Jnaphthalene:

F
O e

7 N'S\©\
N/\l

o]

F

[0563] LC-MS (Method A): RT = 4.21 min, (M+H)" 603.
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[0567] LC-MS (Method A): RT = 2.54 min, (MH)+
469. [ 0568]
W@ 200608 Fbuor o- benzyl ) -1 - (4-fl uoro-phenyl) - 6- pyPCTUS2085/§08049
| meth.yl-4,4a,5,6,7, 8- hexahydro-|H1
E)érfﬁﬂé 58, q)%144%1&$ren,%ﬁ£ﬂ£ Bl qg%}d:pﬁh 5 {39%@%4-%&%1 -4,43,5.6
O
,_z&llgx&lg@w-llﬂi-h2,’§-tvﬂamcm¢ﬁenwﬁa1ﬁdnlﬁlhalmmd4%An $|=>4—F Phenvl L'R!

1,2 6-triaza-cycl openta[b] na

phtllalene. [0571] LCfMB(Method A): RT = 3.07 mn,

(MrH) + 525. [ 0572]
4a- (4- Fl uor o- benzyl ) -1 - (2 uoro-phenyl)-6-pro
ryl-4,4a,5, 6,7, 8 hexa N

2,6-triaza-cycl opent af f al N [0573] LC M5
(Method A): RT = 2.4 | n, (N%FD+ 420.[0574] 4a-Benzyl
-] -

(4-fluoro-phenyl)-6-(@ Himdazol -4-yl met hyl) -4, 4a, 5, 6,
7, 8-

056 B XNt drcfrBoltd Sk 3R AL B IPRNL L D (50 e,

0.12 hidbd16in CH2C12 (1 mL) was added 4-p?/r1d1necarboxaldehyde ﬁ12 nL, 0.12 mmol)
4a- Benzyl (4-fl uoro- hen% ridin-4-y nethyl 4, 4
and spdBing tryacgtopimmyyﬂr@m(ﬁ? mg, 0.18 mmol The contents were stitred for 18 h

R L e T T MY .

CH, @8- (19 5L yiakiov ke Wihlorind ahd URECENESOY] MEi R by fiade, 5
chroatography §CHCR 190%.tp 25 % BIQAGInSIEIaabordas A% e of the title
comifiifias B o gt SOHRMYEnTS, (euiod/X; RISL 22 anigl Aot 6.
(0568} p B Fovéng posp g 5@3@5%‘6%5(@;% botate (61 hg

0.34 mmol ) and phenyl boronic acid (41 ng, 0.34 mol)
[056&]n d 42 Fhwme-benzyDnk( 4 flaviorphedylxc-myridieatylmethyb v Al 5 @7, 8-

hexaﬁ}%’m- 1H-1,2,6-triaza-cyclopenta[b]naphthalene:
A
N N7

F

[0567] LC-MS (Method A): RT = 2.54 min, (M+H)" 469.
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48 h . Water (2 nL) was added and the organics were

extracted with CH2A 2 (10 nL) and washed with brine
w@easdsized (MgSO4). Purification by flash PCT/US2005/008049

chromat ogr aphy (CH2A 2 100% o 25% Et CAc i n CH2d 2)

fforae - i bl i Whk J667,8-
[056830I ﬁj @efiudm %Z?f) t-heshéb _P%g&;gpg%_@hnn’a@m%ﬁz%&ﬂs e7,8

" LCMS (Method A): R

hexatpdavpHel ,B,0-tridza-¢ yelomrintabh loaivhetgne) - | - (
"4-fluoro-phenyl)-I,4,4a,5,7, 8 hexahvdro-1, 2, 6-

triaza-cvcl opent a[ b] nap
phenyl am de (44A. RS =
L2- R2 CONHPhenyF) [0579

hal ene- 6- car boxylic acid
FPhenyl : L Rl 4-F-benzyl;
poynd _65A (R5 =

4- F-phenyl ; L1-Rl = 4nF-penzyl) 50| ng, 0.12 nmol) was
di ssol ved in CH2QA 2 (2Nr and et hyl am ne (18 ni,
0.13 mmol ) and pheny

socyanate (14 nL, 0.13 mmol)
wer e added and the c ents stirred for 18 h. Water (5

nm.) was added and th

organi cs were extracted wth

Et OAc (5 nL) and washed with brine and dried (MySO 4).

i finGat ] Jash CH2Cl 2 100% t
0564y LS (A B A T e title
[057 (ﬁjo nc -%%J %@%@ﬁ&%@%ﬁ%&ﬂyﬁ%ﬁa@%ﬁ er:]nozgll)-AP— (4-51-{or6-p?fieg}§l)—
4,4a,ﬁ§,@:§%¥1€)lag9%@'-fﬁ-ﬁ%ﬁb’,B-\Qiﬁzﬁ-%‘yﬁoﬁ%té?[‘bﬂlﬁ%ﬁbﬂai@né‘la1 5.7.8-hexa

triaza-cycl opent a[ blnapht hal ene- 6-sul foni c acid

phenyl am de C44A: RS =
L2-R2 = S NHPhe avn [ G880
4-F-Phenyl; L Rl = 4-

-Phenyl; L RL = 4-F-Phenyl;
Conmpound 65A (R5 =
1\ mg, 0.06 nmmol) was

di ssol ved in cH2d 2 Pl ahd Erilethyl amine (101 ni,

mol ) were added a
h.

phe contents were stirred for 18
Water (5 nmL) wasj/added and the organics were

0.73 mmol ) and phesulfarmyl chl pride (65 ng, 0.34

extracted with EtOAE (5 nlL) and washed with brine

[0571]

[0572]

LC-MS (Method A): RT = 3.07 min, (M+H)" 525.

4a-(4-Fluoro-benzyl)-1-(4-fluoro-phenyl)-6-propyl-4,4a,5,6,7,8-hexahydro-1H-

1,2,6-triaza-cyclopenta[b]naphthalene:

[0573]

LC-MS (Method A): RT = 2.44 min, (M+H)" 420.
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and dried (MgSO 4) . Purification by flash
chromat ography (CH2A 2 100% to 5% Et QAc i nCH 2C 2)
w@bdosnsed 15 ng of the title conmpound as a creRdT/B810081008049
LC-M5 (Method A): RT = 4. 14 min, (MH) + 533. [0581]
[0574]he44-Blh A 1001 ARSIBPHRAP). weglﬁ-lmlaaﬂo@mﬂm@m@gm 845.6,7,8-
[0582] 4a- (4-Fl uoro-benz uor o-
hexahydemlml,eyq tmzphmlpmna[bguphtbmlym) 4,4a,5,6,7, 8-
hexahydro-1H 1 , 2, 6-triaza-cycl opent a[ b] napht hal ene:
[0583] LC-MS (Method A): Rl= 3.90 mn, (MH) + 527.

[ 0584] 4a-(4-Fl uoro-ben -
1- (4-fl uoro-phenyl)-6-(4- ,\BE,peram ne-
6-trNaza-cycl opent a[ b] na

1-sul fonyl ) - N

4, 4a,5,6,7, 8- hexahydroN .
pht hal ene: [0585] LC (l\/bt hod A): RT= 2. 63 m n,
(M+H) + 540. [ 0586]

4a- (4- Fl uor o- benzyl ) -d - (4-fl uor o- phenyl ) - 6- (pi peri di ne
-l -sulfonyl)-4,4a,5,6,7, 8-

oS BRIy s apertaie] el enec

10576 S5 R B S ot g o Gk meibylyt 425,67 & heyahydip-1H-

2 6G¥i8 R birprRbthaLen- b-yl I -N N-di net hyl - acet ami de
L 6gt4§fA WC‘%ﬁn &gﬁlﬁa F- Phenyl ; L1-Rl1 = Benzyl; L2-R2 CH

C(]\II\/E ) [ 0588] Conpound 65A (R5 = 4-F- phenyl L1-R1 =

benzyl) (42 ng, 0.11 was di ssolved in CH2CI 2 (2
nmL.) and sodi um hydri de , 0.13 mmol) and
2-chl oro- N, Ndi net hyl a e N’ Ay 0.13 nmol) were

added and the contents} stirrednfor 18 h. Water (5
m.) was added and the_qrganics were extracted with

Et QAc (5 nlL) and was with brine and dried (MSOH4)
Purification by fl ash chr omat ography (CH2C 2 100% to

10%
[0577] LC-MS (Method A): RT = 2.65 min, (M+H)" 451.

Example 59. 4a-(4-Fluoro-benzyl)-1-(4-fluoro-phenyl)-6-phenyl-4.4a.5.6.7.8-
hexahvydro-1H-1,2.6-triaza-cyclopenta[blnaphthalene (44A.: R’ = 4-F-Phenyl; L'-R! = 4-
F-benzyl; I.>-R? = Phenyl)

F

A

N

F

[0578] To a solution of compound 65A (R’ = 4-F-phenyl; L!-R' = 4-F-benzyl) (70 mg,
0.17 mmol) in CH,Cl, (2.5 mL) was added copper’ acetate (61 mg, 0.34 mmol) and phenyl
boronic acid (41 mg, 0.34 mmol) and the contents were stirred at ambient temperature for
48 h . Water (2 mL) was added and the organics were extracted with CH,Cl, (10 mL) and
washed with brine and dried (MgSO,). Purification by flash chromatography (CH,Cl, 100%
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EtOAc in CH2A 2) afforded 9 ng of the title conpound
as a yellowoil LGCGM (Method A): RT = 2.34 mn,

W@ hoobsips774915. Exanpl e 63. d ucocorticoi d ReceptPCT/US2005/008049
Bi ndi ng Assay [0589] The followng is a description of

to 2§% Et@?ﬁ‘ymf(ngc‘ﬁ s ins i mm?t&?tﬂe'}m&éotlﬁ @hs an off-white solid. I.C-
dexanet hasone | ndi ng he Human Reconbi nant

MS Mgthoddxx RdoT ¢- Mmp(MrFH)[MQO] Bi ndi ng protocol :
Conmpounds were tested in a binding displacenent assay

Bgirifle BONBN (4-BROMDEBN)- Bl 1606 3HEPN I 4, 8L P 8Mexhfdio-1.2.6-
3H— dexarret ha]sjone as t e [T gand. The source o’r the

pﬁgnhlw54@b leLZfIkd 1 L n {er 0| d hor none

h heat - shock and
ot her endogenous pr ot &i [ 0591] The assay was

S
carried out in v-botto 96 weh | /@ypropyl ene pl ates

ina final volume of 200 ont &i n 0.5nM GR

sol ution, 2.5nM 3H dexél sdhe N Aifer sham TRK 645) in
presence of test conpo ést conpound vehicle (for
total binding) or ex dexamet hasone (20 M to

det er mi ne non-specif inding) in an appropriate

vol une of assay buff er. [0592] For the Primary Screen,
t est corrpounds vvere tested at Min duplicate. These

[057@? Wﬁm i on I&‘J%gl%{}{léhgrnLlwer e adlge 391? ]@gﬂ%m gsnggob was

diss@lwéd sy CHeClp1§2 mlr)emd 2nidthylompeuig 1d0 0. 13%mmbBend @bas] 1s50yanate
the | C50 determ pations, test conpounds were tested at

(14 1810 h$ Brolhwietnadded andthei conteats(stisisd don k. iWater Grigh) was added
t hat d

and {ERRE e ¥ion el WO o Ao BP0 O Bh B i s

(1\/Ig$0af)\/lPar1ﬁcé¢1dnrb§ilﬂ&‘}boBl\d$ﬁhto§’aphy (CH,Cl, 100% to 5% EtOAc in CH,Cly)

afforded 10 mg of the title compound as a cream solid. LC-MS (Method A): RT = 3.96 min,
(M+H)" 497.

Example 61. 4a-(4-Fluoro-benzyl)-1-(4-fluoro-phenyl)-1.4,4a.5.7.8-hexahydro-1,2.6-
triaza-cyclopenta[b]naphthalene-6-sulfonic acid phenylamide (44A: R® = 4-F-Phenyl:
L'-R' = 4-F-Phenyl; I>-R? = SO,NHPhenyl)

O
0, .0 /@
% NS N
| H

N\
N

F

[0580] Compound 65A (R’ = 4-F-Phenyl; L'-R' = 4-F-benzyl) (25 mg, 0.06 mmol) was
dissolved in CH>Cl, (2 mL) and triethylamine (101 uL, 0.73 mmol) and phenyl sulfamoyl
chloride (65 mg, 0.34 mmol) were added and the contents were stirred for 18 h. Water (5
ml) was added and the organics were extracted with EtOAc (5 mL) and washed with brine

and dried (MgSOy). Purification by flash chromatography (CH,Cl, 100% to 5% EtOAc in

129



tested solutions were prepared at 2x final assay
concentration in 2% DMSO assay buffer. [0594] AU
WO egesin7ed and t he assay plate were kept on i cePdDE2005/008049
the addition of reagents. The reagents were added to
CHzmi)laffoectedal Svmboff tiensiitt qahpauhe BY b efamdoditl ELCMS [Blethod A): RT =
f ol | order: 50 | of 10nM 3H dexanet hasone
4. 14491, {Mg; ﬁﬂ PED | of TB/ NSB/ conpound sol ution and
50 Lilof 2nM GR solution. After the additions, the
[0581hc bzt followingx¢amsounds wetexsdailayl prepateiiat ed for 2. 5hrs
at 4C. [0595] After 2.5hrs incubation, unbound counts
r - D
05972/ 4 QOPYSED Wb 18 A SRR e P 95-4.40.5.6.7.5
hexdhylifeet - Wa.é-tridaredydepeatd[blvephitbalemed i xed (t ot aI voI ume
225 m). The plate was centrifuged at 4000rpm for 10
mnutes at 4C. 75 | of r{he supernatants (i.e.1/3 of
total volune) was caref pi petted into an
optiplate. 200 m of scint [ cocktail were added
(M croscint-40, Packard”B hé "B.V.). The plate
was Vi gorously shaken fBF epPpsrox. m nut es and
counted on Topcount. 96] For the 1C50
determ nations, the r Its were cal culated as %
i nhibition [3H] - dexaget hasone bound and fitted to
si gnoi dal curves (fixed to 100 and 0) to obtain |IC50

I f di spl 50%
0S8 iRe hé%@“%ﬁfé‘oi&@t %M%%?&E@‘f%% W wer e’ canver ted
0584 e ond SR Rk b s et oot
4,423, ¢@trresias§amqw@% @fnatzy%gélgg aggﬁgphﬁg}%ggunds wth a

val ue of <10 nMare de conmpounds
with a Ki value of 10--100 nM are designated with **;

conmpounds with a Kj o 0O nM are designated with *.
A - indicates that the ounsl gas not tested.

; ,S N/\

N

\NI LN

&

F

[0585] LC-MS (Method A): RT = 2.63 min, (M+H)" 540.

‘ [0586] 4a-(4-Fluoro-benzyl)-1-(4-fluoro-phenyl)-6-(piperidine-1 -sulfonyl)-4,4a,5,6,7,8-
hexahydro-1H-1,2,6-triaza-cyclopenta[b]naphthalene:F

O
0..0
7 N’S‘f\o

F

[0587] LC-MS (Method A): RT = 4.36 min, (M-+H)" 525.
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[ 0597] Reagents: Assay buffer: 10rM potassi um
phosphate buffer pH 7.6 containing 5nM DTT, 10vM
w@ oassn7enl ybdate, | OO M EDTA and 0. 1% BSA. TabP@T/US20@8008049
Bi ndi ng GR Functional GR Binding GR Functional * * ***
%2l 2- r@BB%hﬁﬂ' 1@ ﬁ?or%kﬂheﬁwwa; Aa,ﬁﬁsﬁieﬁwago “BB.6-triaza-

¢ Iloal”

es]
s
W)

ESElBlﬁdl ng lﬁ ﬁi bmj? GR B| nd| ng GR Functl onal *
J |

4 N ~

I

F

[0588] Compound 65A (R’ = 4-F-phenyl; L'-R' = benzyl) (42 mg, 0.11 mmol) was
dissolved in CH,Cl, (2 mL) and sodium hydride (5 mg, 0.13 mmol) and 2-chloro-N,N-
dimethylacetamide (13 pL, 0.13 mmol) were added and the contents were stirred for 18 h.
Water (5 mL) was added and the organics were extracted with EtOAc (5 mL) and washed
with brine and dried (MgSO,). Purification by flash chromatography (CH,Cl; 100% to 10%
FtOAc in CH,Cly) afforded 9 mg of the title compound as a yellow oil LC-MS (Method A):
RT = 2.34 min, (M+H)" 445,

Example 63. Glucocorticoid Receptor Binding Assay

[0589] The following is a description of an assay for determining the inhibition of

dexamethasone binding of the Human Recombinant Glucocorticoid Receptor:

[0590] Binding protocol: Compounds were tested in a binding displacement assay using
human recombinant glucocorticoid receptor with *H-dexamethasone as the ligand. The
source of the receptor was recombinant baculovirus-infected insect cells. This GR was a
full-length steroid hormone receptor likely to be associated with heat-shock and other

endogenous proteins.

[0591] The assay was carried out in v-bottomed 96-well polypropylene plates in a final
volume of 200ul 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 (20uM, to determine non-specific binding) in an appropriate volume

of assay buffer.

[0592] For the Primary Screen, test compounds were tested at 1uM in duplicate. These
compounds were diluted from 10mM stock in 100% DMSO. After dilution to 100puM, 5ul
were added to 245ul assay buffer to obtained 2uM compound and 2% DMSO.
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FrEokFX xkkk ok ok kxx x*xTgplel. GR Binding GR Funr.tinn
| * * kk*k kk*k kk*k *k*k * * ***Table I GQ Bl ndl ng GQ
wo-vsoseml  GR Bi ndi ng GR Functional *** * * *PET/tS2005/008049

*kk*k *k Kk kkk kkk kkk kkkk Kk Kk *kk*k *x * *Tabl el (;Q
[0598) NFoPthe @R, FaIGhliRRRIns" (68t condpbafdslere tested at 6 concentrations in
duplicate (concentration range depends on % inhibition binding that was obtained in the

Primary Screen,). Test compounds were diluted from 10mM stock in 100% DMSO. The

tested solutions were prepared at 2x final assay concentration in 2% DMSO/assay buffer.

[0594] All reagents and the assay plate were kept on ice during the addition of reagents.
The reagents were added to wells of a v-bottomed polypropylene plate in the following
order: 50ul of 10nM 3H-dexamethasone solution, 1004l of TB/NSB/compound solution and
50ul of 2nM GR solution. After the additions, the incubation mixture was mixed and
incubated for 2.5hrs at 4°C.

[0595] After 2.5hrs incubation, unbound counts were removed with dextran coated
charcoal (DCC) as follows: 25ul of DCC solution (10% DCC in assay buffer) was added to
all wells and mixed (total volume 225ul). The plate was centrifuged at 4000rpm for 10
minutes at 4°C. 75ul of the supernatants (i.e.1/3 of total volume) was carefully pipetted into
an optiplate. 200l of scintillation cocktail were added (Microscint-40, Packard Bioscience.

B.V.). The plate was vigorously shaken for approx. 10 minutes and counted on Topcount.

[0596] For the ICs, determinations, the results were calculated as % inhibition [3H]-
dexamethasone bound and fitted to sigmoidal curves (fixed to 100 and 0) to obtain ICs
values (concentration of compound that displaces 50% of the bound counts). The ICs
values were converted to K; (the inhibition constant) using the Cheng-Prusoff equation.
Test results are presented in Table I for selected compounds of the Invention. Compounds
with a K value of <10 nM are designated with ***; compounds with a K; value of 10-100
nM are designated with **; compounds with a K; of >100 nM are designated with *. A -

indicates that the compound was not tested.

[0597] Reagents: Assay buffer: 10mM potassium phosphate buffer pH 7.6 containing
5mM DTT, 10mM sodium molybdate, 100uM EDTA and 0.1% BSA.
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GR Bi nding GR Functional GR Binding GR Functional ***
* *Table |. GR Binding GR Functiona | GR Binding GR
wowsoseml *** P N Table |I. GR Bi ndi ng GR FunetT/osz0$/008049

GR Binding GR Functional Exanple 64. Selectivity

Bi ndi ng assays [0598] Sel ectivity binding assays were
per f or med agai nst human estrogen (ERa), progesterone
(PR), androgen (AR) and ralocorticoid (MR

receptors. The sel ect|V|trr;l§'§%]§ were carri ed out

in
the same as@RBindingf { &R Fuaelinal ol unes as the GRE GR Funciional

and DCC was used to separate free from bound
e 50599] M ner al ocorti c0| bi deng assay: MR was
e from&k9 cel ks infec Ty B~ econbi nant
"bacul ovi rlis cont ai ni ng MR, ang s i sol at ed
ccording to the nethod of art et al "(Binart, N.;
e M Rafestin-Cblin, M E.; Baulieu, E E
N ICHEr c{}rlsatlgg of hyman filwer al ocorti coi d recept or
”expressed‘\’)n the bacul ovirus system PNAS US, 1991,
88, 10681-10685). Conpounds @ test)ed agai nst an
appropriate dilution of the M et 8L Ay ned for each
o) ch of receptor) with 2. 4n|\7k 3H| ost er dffe o
¢ | Jmer NET419) and i bated for '60m ns at room
Hterrper ufe. [U800] Es’trogen i ndi ng assay: Conpounds
were tested for displacenent/ of 0.56nM[3H] - estradi ol

rkin El mer NET517) binding 5nM ERa (obt ai ned
hIl%\@i’nVera 26467A) %@

=
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foll owi ng an incubation period of 90m ns at room
tenperature. [0601] Progesterone binding assay:
w@0vposnTes were tested for displacenent of 3nM PCT/US2005/008049

[ 3H] - progest erone (Perkin Elner NET381) binding to I nM
PR (obt ai ned fron1PanVéra Thi s assay was

i ncubat ed f&{Bl Qm SE atto P [0602] Andr ogen meﬁhdl B8Functional
assay: CbnpUUﬂé§QWETEJ¥ES%E

intriplicate, for
sploacpenent of 6nM [ 3H] -di hy

testosterone (Perkin
a: y453) binding to 3nM obt.ai ned from PanVera

N s assay ma§*incuba oyerm ght at 40C. .
[0603] Cbnpounds in Table | ht'btt e % bi ndi ng at
MR, ER, PR, and AR rece rs under the above

, s when tested at 1Q /M Exanple 65. GR
N

Lﬁassay usi nge SWL353/ MMTV-5 cel | s [ 0604]
swasss/wwmv-s i s an adher ent n chondrosarcoma cel

line that contains endogenous CQC@rtICOId

ceptors. It was transfectedy sn1d
;g%gfm c) encodlng/zre/7y era ocat ed behi nd"
N ME%Eéjﬁtl cajg-respqnsi ve errent ( ) derived from
a viral promoter (long term aI repeat of nouse

mrary tunmor virus). A stable cel | |ine SW353/ MMIV-5
s Iected W th geneticin, h was required to

hIS plasnld This ce] '@é’ s thus
o g*ticocor t'i coi ds fﬁﬁgﬁ;e) | eadi ng *
to expreSS|on of luciferase Csodex 1OnM. This
anethasone i nduced respon was gradually | ost over
t| a new cul ture fremi&n earlier passage was
m?*a* cr yo- st or ed é1|quot) every three

nths [O 5] In order to test fﬂﬁ a GR ant agoni st
W 353/ MMTV-5 cells were incuba W sever al

"dilutions of the conpounds in_t e's of

%dex (50nM , and t he i nhi{b)Tion
HO

ke O
HOSRS
‘N k& *
O
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of induced | uciferase expression was neasured using a
| um nescence in a Topcounter (LucLite kit from Perkin
webeweny776dor each assay, a dose-response curvePEDUS2005/008049
dexamnmet hasone was prepared in order to determne the
EC50 dex required for cal ?“‘il@ fg the K fromthe |1C50
1S of each (3 gd cggpoun est results ar%R%rn§§§nB§gunCtlonal
in Tabj e | %br—séFEUEEﬁLégﬁpoundg of the | nvent 1 on.
il a K val ue of <10, Pe desi gnated with
RN 0 nds with a Kj val ue® nMara*
ggﬁsignated Wth **; conpounds~th a K| of >100 nM are
esignated with *. A - indica that the conpound was
not tqsged [0606] SW 353/ MEV-5 cells were

in 96-well|l plates and;incubated in nmedi um
tﬂfzglfaptl*mn) for 24hrs (jin>thesabsence of COR).
Iutlons of the conpounds in ﬁ;ﬁihﬁﬁgfgﬁgM e e
N exan%tgasone wer e added and e plates flarther

for another 24hrs a r which the luciferase

s measured, ExanpFe 66. Cytotoxicity assay
(ﬁslng SW1353/ Luc-4 cells [0607] hi order to exclude
he possibility that conpounds inhibit the

thasonei nduced Iu0|feras§£E§E;
%ﬂ%ﬁgﬁfﬁgbnlstl*due to their c I C or duag to *
hei r diredt inhibition of Iugifeﬁase WL353 cel
i ne wag devel oped that const ut? vel y expressed

¢ %i;jéb |ferase by, transfectiqn w th plasmd
ﬁc -ICuc afd sel ection W thy %EE The cel
ne SWL353/Luc-4 was isolated" itutiwely *x
Qrgssed luci ferase. [0608] 353/ Luc-4 cells were

ngfﬂ%j d in 96-wel|l plates \hd incubated (no CCR)
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N o.0

N T N
\N *k& *kk

N/]\//\\Ek) *% * o O,.s.‘o
N ] )
N o *kk

N
/ﬁ; \©\,< kk & F |L
HO 0..0
g s NS
N/ l N N |
N . _— * N Fkk kK

o 00 N
HeeReY ;
N ok Jok o O,.s,,o
N

135



24hrs, after which conpound dilutions (w thout
dexanet hasone) were added. After a further 24hrs

w0 pwsbst7eon, | uci ferase expressi on was neasur eBCTUBEE2905/008049
the "LucLite" assay. The conpounds listed in Table I
did not denonstrate cytot OT?B!é§ in this assay when
tested at a concentration © *m cronol ar. Exanpl e

N MR and ing:t icBFabcti@asays using T47D/ KHBRdBo_GR Functional
cel'l s [0609] T47D/ MMIV-5 is an mdherent human breast
ca C|nona cell line containing e do enous
fardldcorti coid- (MR) and p g?me (PR)
Yo As '8t the SW353 '§ T47D cel | s was:
Qransf ecte with the sane p eoLuc pI asm d, and
bIeIinesseIectedvvithg eticin. Acell line

D) MTV-5 was i sol ated whi'ch responded to
al\dosterone (EC 5o0ald 100nM, andopr gggst er one
(EGSopygg 1OnM, I eading to ex@ﬁwof e
‘ rgse. [0610] A s for the ay to test™for MR*
BTPRe ists, the T47D/ V-5 cells were
ncubated with several dilutions of the compounds in
¢ the presence of the 5xECso of \fhe agoni st al dosterol
( C5oal d 100OnM or progesteroné ( EC50pr8
1M, respectlvely For each assay, g dose response
Nm; prepared for both ﬁﬁ@ﬁe/and *xk i
] t cfe *0611] 47D/ MK l1s were

istributed in 96-well plat (100M) in RPMI 640

di um + 10% Charcoal stripped FCS. The cells were

F |ncubat ed for 24hrs in the C®- oven. A volune of
oyl °gf the conpound dil uti o i n medi um +agoni st

N ost ;,.oOnMor ogest ) vveqre adgled and the plates
further Tn€ubated for anot ter whith the =
uci ferase expressi on was 2] Conpounds

F of the Invention did not di spl ay MR or | PR functi onal

aétivity in these
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assays. For exanple, the conpound of Exanple 29

inhibited only 8% of the PR agoni st response and 10%
w@booskg778R functi onal response when tested at BCT/US2005/008049

concentration of 3 mcronolar. WAT IS CLAIMED IS: 1. A

conpound having the fornmul ap @a{p@erel n, 4 L1 and L2

are nenbers i ndependently sel"l % d from a bond, -0,

S(O -, SREBEiEP) GR Furglidh-, -C(O) O, qoﬁﬁt&wgm_m
su stltuted or unsubstituted 6 kyl ene, and
subgti t ut ed or unsubstituted heteoroal kyl ene; 7 the

d;f@;ijs b is optionally a 88‘Uwe ring Ais a
e cted ' om sub¥sti t ut'e UnSubstituted 5 to,
9 nmenber ed™~het erocycl oal kyl=\and substituted or
bstituted heteroaryl; 10 is a nenber sel ected

fr hydrogen, substitut ed off unsubstituted al kyl, 11

t ituted or unsubstituted het e:'rgoal,lg/l substi t ut ed

or 9 su,bstltut ed 12 cycl oal kyl\y i¥§-uted or
M@E‘t} d haterocyg oal kyl ¥ tuted or *3 *
hs aryl, substi tu or unsubstituted

teroaryl -OR 1A, 14 -NR'I G- TR 1D, -C(0)NR, 11 ORn
¢l Ko D, C(O)OR | 1AA, wherein 15 R1A is a nenber
sekected from hydrogen, substitlyted or unsubstituted
16 Ik)él substituted or unsubstdtuged heteroal kyl,
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17 unsubstituted cycl oal kyl, substituted or

unsubstituted IS heterocycl oal kyl, substituted or
wae®ast7ee ut ed aryl, and substituted or 19 PCT/US2005/008049

unsubstituted heteroaryl; ZO R1C and R1D are nenbers

i ndependent |y sel ected fr?gpﬁ ﬁstituted or >1

unsubstituted al kyl, substitutet or unsubstidyt.e .
indi i . # Q GR Functional
het er oal ky|SBEjin Fupctiondd or unsubstitute ' Hncions

cxgloalkyl, substituted or unsubs i&gbed >3
Qﬁéﬂfﬁb%éloalkyl, substituted»@ﬂ;§g§u ituteg,aryl, .,
‘ud isubgiat ut €8 or ! 4”unsubst i fut’ed” heteroaryl, ',5
erein RLIC and R1D are optidﬁglly joined to forma
ubstituted or :6 unsubstitutéed ring with the nitrogen
thﬁmhich they are attached, whergin said ring

optionally conprises an additio rong nitrogen, and
R2™ s ogp nenber sel ected froms %Egkor
unsdbst i t Git'ed b

\iisilib 't@gﬁ&ed @l Kyl , substitute
eteroal , Substituted or u bstituted cycl oal kyl,
ubstituted or unsubstituted pheterocycloal kyl,

Fsubstituted or unsubstituted ary,, substituted or
ugsubstituted heteroaryl, -S(QR2)R2A, -S(O2) NR2BR2C
5NQR 2D, wherein R2A, R2B, R? ,o@md R2D are

55~ ndepepdent | y,.sel ect ed«@@%m”'st ut egt or *hk
;?Q¥#¢ed al kyl , substitjgﬁd or unsubstituted

gjpeteroalkyl, substituted or ubstituted cycl oal kyl ,
J substituted or unsubstituted heterocycl oal kyl,
sub§tituted or unsubstituted aryh, and
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substituted or unsubstituted heteroaryl. 2. The
conpound of claim1l, wherein Ais a nenber selected
w0 e@snsTIsubstituted 5 to 6 nenbered het er ocycPOEUK2005/008049
conprising at | east one heteroatomselected fromN, O
and S; substituted 5 to GHgﬁﬁg%red het er ocycl oal kyl

conprising 1 to 3 substit and at | east e rin%

heter oat om sEfidngd @R Rnclingal 5 gnd S unsubstiégh%%P1n§¥mmmg@
cdﬁﬂ isipg at least one heterogiomselected fromN, O
apg;éiyé substituted aryl cqsfghiﬁﬁ 1l to 3

st Muerts and at | edst one™ éggroaton1§élected

m\, O and S. 3. The conpogj? of claiml1, wherein A
¥s a menber selected from su ituted or unsubstituted
pycrol i dinyl, substituted or "unsubstituted pyrrolyl,
ityted or unsubstituted py®gzolyl, substituted or

&%@i@d i m dazolyl, subsfli flutled gr unsubstit ut ed
: sti#uted or unsggﬁtimuted oXazol yl,

ubstituted or unsubstitute soxazol yl, substituted
okcynsubstituted thienyl, substituted or unsubstituted
hy?

S

byd , substituted or unsubstituted isothiazolyl,
quiZF or #nsubst it uted pyfhdicsyl, substituted or
rulisdbst d pyrimdinyl, a mt?ﬁj(tﬁed OF s

F ound of claim1,

unsubstituted pyrazinyl. 4. e donp
wherein A is a substituted oxdnsubstitut ed

pypEEogyl.S. The conpound offclaim1l, wherein Ais
1

*

AP S Ty d wth a nmemer sel ected from hydrogen
rtu or unsubstituted al kyl,, gubstituted or

e - :
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heteroaryl, substituted or unsubstituted aryl,
- NR3AR3B, and -OR3C, wherein R3L and R3B are nenbers
w0 pabepgrteent |y sel ected from hydrogen, substi tRCEUSINS/008049
unsubstituted al kyl, substituted or unsubstituted
het er oal kyl , substltutedfpgbﬂgiubstltuted

het erocycl o E ﬁgg bsgltuted or unsubs )
het er oaryl , @k g l R3B are optlonakﬁgﬂF%%HSEEQEEMQ
tdiﬁogn19 substituted or unsubst) uigd ring with the

[ £ whi ch they are anrgg&%ﬁ erein said ring
g .-.FK;Lgpnprlses dn add het er oat om
¥yd R3C is menber sel ecte fron1subst|tuted or
substituted al kyl, substituted or unsubstituted

‘het.er oal kyl , substituted or u@?ﬁbsgltuted cycl oal kyl ,

S 94 wted or unsubstituted & | oal kyl
s@%%igﬁ d orﬂ&nsubsﬁ#tuted‘ gij]§ubst|tﬁfed or **
ti d heteroaryl. 67~\The conpound of claim5

gﬁ;erein A is substituted mﬁ; a menber selected from
¢hydrogen, substituted or unsubsgituted al kyl ,
stituted or unsubstituted aryl,,gnd substituted or

unsybstbtuted heteroaryl. 7.p epqund of claim 1
! ny® forsul a wherein, sﬁzjaglng r ept esent &
nsatur a partially sat ted, or fully saturated

gﬁonds withinring E Z1 is 2 menber sel ected from
F-M6- =N, -O, and -S-, wherein

/N 0 o 0 0.0
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R5 is a nmenber selected from hydrogen, substituted or
unsubstituted al kyl, substituted or unsubstituted
whedsngabkyl , substituted or unsubstituted cycPCHUE2005/008049
substituted or unsubstitutedheterocycl oal kyl,
substituted or unsubstitu?gglgi.t eroaryl, and

H

substituted or {Jg%n:ilbst&; cg aryl; Z2 is a ngi&l or Functional
sel ected from - - A ~C(O-, -NRGC-5C:N:,

-0, By, -CR6AR6B-NR6C-, =CR6A- NRBEC- 0 - CREA=N-,
- CR6A "iz:]wd =GRB6A- N=,, wher einfl s@c@ memer .
sel ecty hydr ogen, substituf{ed ©or uUnSubstituted

al ky substituted or unsubstityed heteroal kyl,
substituted or unsubstituted cycl oal kyl, substituted
or unsubstituted heterocycl oal k ) substituted or
unsubstijuted aryl, and substituyted 9:59 nsubstituted
het er 0aryd+ s and R6B are ne nﬁﬁﬁgndenm*y *
0 ydritigen, $ubsti ), ed or unsubstituted
al kyl{ )substituted or unsubstit/Uted heteroaryl,

substftuted or unsubstituted aryl, -NR6ALR6A2, and
- OR6A3,._wherein R6AL and R6A2 arglnmeppers

i ndependeht | y,sel ected from hydrpoe fé@bst ituted or
unsubst, cval kyl,, substituteffegr-un g?t i tut@d **
het er oa - substituted or unSubstitute tycl oal kyl ,
substizcgt ed or unsubstituted heterocycl oal kyl,

substifuted or unsubstituted aryl
F ‘
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and substituted or unsubstituted heteroaryl, wherein
R6A1 and R6A2 are optionally joined to forma
WG apsos17ed ed or unsubstituted ring with the niP€DUS2V0$/G8049
whi ch they are attached, wherein said ring optionally
conprises an additional rpigidpteroatom and R6A3 is a
menber sel ected fé om stub§t|tut ed or unsubsgkiginkih$€dar Functional
al kyl , suggél—?e-uqt-en&o'r—m" 2 TGS ubst i t ut ed het eroal kyl |
ubstituted or unsubstituted eys| oal kyl, substituted
fﬂ unsubsti t ut ed heterocycloalﬂw , substituted or
/ stituted aryl, and subst jty N'i)gt\unsubgfi t ut ed*
Sonal I y j oi ned

Poaryl, wherein R6A and R§
gjﬁogether to forma substitutgﬁcn unsubstituted ring,
/I~ wherein said ring optionally/conprises an additional
kNg heteroatom Z3 is a nenper selected from
7AR7B-, =CR7A-, -C(O-, -N , =N, -0, and - S,
N ' C is a nenber select Myhydr ogen,
gf; itufed or unsubstituted" stituted or «

nsubstituted heteroaryl, a subsi ituted or
unsubstituted aryl, R7A and B are independently
| ected from hydrogen, substituted or unsubstituted

yl, substituted or unsubstituyted heteroaryl,
N7 N ed Qf unsubstituted , - N§27A1R7A2, and
d— 3, “herein N Y . .

F ;
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- *okk *%
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Example 64. Selectivity Binding assays

[0598] Selectivity binding assays were performed against human estrogen (ERa),
progesterone (PR), androgen (AR) and mineralocorticoid (MR) receptors. The selectivity
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R7A1 and R7A2 are nenbers independently selected from
hydr ogen, substituted or unsubstituted al kyl,

wG@apsos17ed ed or unsubstituted heteroal kyl, subRCT/US108%1008049
or unsubstituted cycl oal kyl, substituted or

assay$lverdatr daiug tn MR Secased PRl it and Yo Ratdstad tRAGRIbinding assay and
unsubstituted aryl, and substituted or unsubstituted

DCC pigs apadde penaraecras fompaund jlbeR7A2 are optional |y
joined to forma substituted or unsubstituted ring

[0599)M tMidehaodoitidcsid inding udhgiMRweys cbtginad fraghef, celibmfeited with
said ring optionally conprises_an additional rij

reconphinagy B Tug fPNERIELL MR,aaqqlghf,MR pAVZIS g@tlaégd gchpﬁilrl]gg to the method
o B bl (Hha ret: L%%é@%tyﬁt&f&gmgbm,,msge Haliidl], 26! 0"

unsubstitut'ed’het er oa ubstitute
Charastesigdt i dfitiechrempidenabéorticoid ubspidr ekpassed o tisuiastiovirtesystem.

4 erocy l, bstituted or unsupstituted aryl, .. .
PSS ToREXEs, A8t 198 Cotmeniich WereiTBrar st o dapide ditution
of thefMRI (@eteRbineN &by dach DaftB G edeBtdRPRitRR. LMP0P 1] aldBterone (Perkin
substituted or unsubstituted ring, wherein said ring
ElmeolNET$HAlang incorhatddsfes 60minsdd redno teaparatntg. het er oat om
wherein R7TAis optionally joined with RGA or R6C to

[0600 OrEBLd g & Bisdiniolds8sl: WornkiibiaBs tetd fetd Foritispl MRaiet 6 G86:IM [*H]-
ring optionally conprises an additional ring
estrachedt(Berksa Blmer A9ETS517) binding to 0.5nM ERa (obtained from PanVera 26467A)

following an incubation period of 90mins at room temperature.

[0601] 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.

[0602] Androgen binding assay: Compounds were tested, in triplicate, for displacement of
6nM [°H]-dihydrotestosterone (Perkin Elmer NET453) binding to 3nM PR (obtained from
PanVera 24938). This assay was incubated overnight at 4°C.

[0603] Compounds in T'able I inhibited <50% binding at the MR, ER, PR, and AR

receptors under the above protocols when tested at 10 pM.

Example 65. GR functional assay using SW1353/MMTV-5 cells
[0604] SW1353/MMTV-5 is an adherent human chondrosarcoma cell line that contains

endogenous glucocorticoid receptors. It was transfected with a plasmid (pMAMneo-Luc)

encoding firefly luciferase located behind a glucocorticoid-responsive element (GRE)
derived from a viral promoter (long terminal repeat of mouse mammary tumor virus). A
stable cell line SW1353/MMTV-5 was selected with geneticin, which was required to
maintain this plasmid. This cell line was thus sensitive to glucocorticoids (dexamethasone)
leading to expression of Iuciferase (ECs"™ 10nM). This dexamethasone-induced response
was gradually lost over time, and a new culture from an earlier passage was started (from a

cryo-stored aliquot) every three months.
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wherein R7Cis optionally joined with RGA or R6C to
forma substituted or unsubstituted ring, wherein said
WO 2009/08069 onal | y conpri ses an additional ring PCT/US2005/008049
het eroatom 8. The conpound of claim7, wherein Z1 is
[0605} NRh-ordedZoitest fov-a GRruhtagdniss, SSCRIFS/MMT Vheecetis manelinduledted with

severd] g luBputio} e TP dR SULSEITRE BT s (355D Hidae imbibition
of ind@6edl tucsURsL E%ﬁﬂe&?o aéﬁé%?%f Js&ﬁﬁeg}u%ﬁﬁgsrcg Miha Topcounte
r arylal kyl a

substi t ut ed unsubstitute nd substritute
(LucLote kunomsPerkimt Kichehle tRor eachydsahk yl dosd-fespdie cuevgfotdiekanfethasone

was DI RIFCH BB 10 dFIEErEY he Bhvicy rbueH oHeAGUE Dofsem e ICsos
of eachNEReAE BRABoundS(£R) %@ﬁé?ﬁseﬁt@‘liﬂ RS T ird e REtc@ rcgmpounds of

unsubstituted alkyl, substituted or unsubstitute
the Invientiono dCdayipoursia ivath 4 Kt eduoof tisulstre tlesi muhtad elto & k\wompounds

. hsti t tityted. erocycl oal kyl
with S8l B £ 80 n§h S ARt bl ST SRR et 4 Ky ot 9P nM e
designfailr sthi 4. UA edhdiedtey Bad the coPeiRl WadirAlestd. a menber
sel ected from hydrogen, substituted or unsubstituted

[0606] SW1353/MMTV-5 cells were distributed in 96-well plates and incubated in

medium (without geneticin) for 24hrs (in the absence of CO;). Dilutions of the compounds
in medium + 50nM dexamethasone were added and the plates further incubated for another

24hrs after which the luciferase expression is measured.

Example 66. Cytotoxicity assay using SW1353/Luc-4 cells

[0607] 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 expressed
firefly luciferase, by transfection with plasmid pcDNA3.1-Luc and selection with geneticin.

The cell line SW1353/Luc-4 was isolated that constitutively expressed luciferase.

[0608] SW1353/Luc-4 cells were distributed in 96-well plates and incubated (no CO,) for
24hrs, after which compound dilutions (without dexamethasone) were added. After a
further 24hrs incubation, luciferase expression was measured using the “LucLite” assay.
The compounds listed in Table I did not demonstrate cytotoxicity in this assay when tested

at a concentration of 1-3 micromolar.

Example 67. MR and PR functional assays using T47D/MMTV-5 cells
[0609] T47D/MMTV-5 is an adherent human breast carcinoma cell line containing

endogenous mineralocorticoid- (MR) and progesterone (PR) receptors. As for the SW1353
cell line, TA7D cells was transfected with the same pMAM~#neo-Luc plasmid, and stable lines
selected with geneticin. A cell line T47D/MMTV-5 was isolated which responded to
aldosterone (ECso™® 100nM), and progesterone (ECso™™8 10nM), leading to expression of

luciferase.
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al kyl, substituted or unsubstituted heteroal kyl,

substituted or unsubstituted cycl oal kyl, substituted
wo@roosnsIbst i t ut ed heterocycl oal kyl, substit ut ePCDUS2005/008049

unsubstituted aryl, and substituted or unsubstituted

[0610hetas darthié GRamdaRpAZstAOEMESAS PR-antagonies, she T47D/MMTV-5 cells
I ndependently sel ected from hydrogen,_ substituted or
were galpafed vl sederal dijutions of $he qaginoynds 0 fhe ssence of ey SxECso of the

: y_ Bl i pibs ,
oonEL B8 i PR D SR MBBEL U ST YGIBNSY. ror
assaySidisdd fespionde oirve el ipsépatad fod bathydldostenchesandgire gasteesheor

unsubstituted heteroaryl; mis an integer fromO to

0 e an s _
0611F PRSI -Seeh ChERRIi bR by ey 0B LAIRREN M 640
meditR5A21 G CHREAA] sirippty/BESg@he calk willeénaubated do4bicingtherCO,-

7, whereinZl is -NR5-; Z2 is =CR6A-; and Z3 is =N-.
oven. 14 votwae o6 APt tes compaupd rhlutigpieingedive fagonist{SARRM aldost;

SOnMSlP%!% %%st‘stf?/te;era g'e&;/agl]ﬁ?ﬂgﬁla?eg GRS Ao e ForPonother 24hrs after which

ute
the luciferase expression was measured.

[0612] Compounds of the Invention did not display MR or PR functional activity in these
assays. For example, the compound of Example 29 inhibited only 8% of the PR agonist
response and 10% of the MR functional response when tested at a concentration of 3

micromolar.
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14. The conmpound of claim8, wherein R5 and R7A are
hydrogen and b is a bond. 15. The conpound of claim1,

wob@se81i6RlL i s a nenber sel ected from substi t up@US2005/008049

unsubstituted (Cl-C10) al kyl, substituted or

WHANRIOSAMEIRES:2- 10 nenbered heteroal kyl, substituted

or unsubstitut ed (C3 C7) cycl oal kyl, substituted or
unsubstjtuted 3- n‘E er.ed he erocycl oal kyl,

subst i tut ed rCOHi“PQHB‘i fyigs the fgrpylal ong substituted or
unsubstituted heteroaryl. 16. The conpound of claim 1,
wherein RL has the fornmula: (A1) wherein, g is an
integer selected from1 to § RIB is a nmenber selected
from hydrogen, substituted pr unsubstituted al kyl,

substituted or unsubstits ro?l/%%l\ substi t ut ed
or unsubstituted cygfoal ky substiNt ut ed ef

-C(O NRlB4RlBSV\,here| n RlBland RlBZ are nenbers
whestapendent |y sel ect ed from hydrogen, substituted

al kyl ubstituted ubstit yt ed het er oal kyl ,
S ubat | (o B ot Fkner] PO eR D e B Ao 50 -S- SO)-
substi t ut eﬂ(ZOE') L@G‘bes—b b?@ﬁdc(tm\ﬁ{ °§&Béhtut<‘!¥f‘&ﬁﬁbﬁ’bst1tuted

R1Bland R132 are optiona oined’to forma
alkylene, an substltuted or unsubstltuted heteroalkylene;

the dashed line b is optionally a bond;

the ring A is a member selected from substituted or unsubstituted 5 to 6
membered heterocycloalkyl, and substituted or unsubstituted heteroaryl;

R is a member selected from hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, -OR'4,

NR'R'P, -C(O)NR!“R'P, -C(O)OR!4, wherein

R is a member 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'P are members independently selected from substituted or
unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or ynsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl,
wherein R'C and R are optionally joined to form a substituted or

unsubstituted ring with the nitrogen to which they are attached,
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substituted or unsubstituted ring with the nitrogen to
whi ch they are attached, wherein said ring optionally

w@ompiswes an additional ring heteroatom and RUBBS®05008049
menber sel ected from hydrogen, substituted or

unsubstituted . : .
substituted or Qﬁ{ﬁg%lgg%‘llhﬁ? g)g[[ﬁ%%@rdg%%sggaﬁ?lﬁﬁmm ring
Scn)gﬁ[);tsl %ngt adr Eﬂ?og%ntmu?en, substituted or
Ifute eterparyl_ conpri.sing a rin Q&ﬁlﬁ 0y

and al K isBember pelratenfror sustiburd o gplied AR ubstituted
unsubstit

¢t uRkibscgred cycloalkyl
substi tut ég%g?ﬁgﬁg‘aﬁ#%hdgﬂnﬁg{%ﬂ@yc| oal ks piaen eycloaliayh

conp LI Si ngubstitatad on unwbgtanteddan@r@yblgalkyh tsgl@,s%@,&ted or unsubstituted
unsubstituted hetero 0 og@w
and R1B4arfdylrbst 1%1}@(}%1%@ E{P‘} Qgrogrg!ﬂ ng 21{ | &cted INRPR,

from hydr g&N@y@swhgfgi@d or unsubst i tuted
het er oal ky g ni trogen, substjtute

u nf ubstit R é‘gR @augldl B araapembesksdeRstkigniy 59 qﬁ:éed from
ni trogen, su t
conprisi ng aSt4s é“l%ﬁcf?trl?}’rﬁg tﬁlﬁ?@la a&ﬁgﬁ%é‘ %écfélhﬂg{sg%stmute%

a substit ut egetefoalltisabititlist el uﬁ@bemtuau k:ybloaltlmb sulstinged or
a nitrogen, substituted or unsub t|£
het er ocycl oamgubs’ututed heterocycloalkyl, s st1tuted or unsubstituted aryl, and

substituted or unsubstituted heteroaryl.

2. The compound of claim 1, wherein A is a member selected from:

unsubstituted 5 to 6 membered heterocycloalkyl comprising at least one
heteroatom selected from N, O and S;

substituted 5 to 6 membered heterocycloalkyl comprising 1 to 3 substituents
and at least one ring heteroatom selected from N, O and S;

unsubstituted aryl comprising at least one heteroatom selected from N, O and
S; and

substituted aryl comprising 1 to 3 substituents and at least one ring

heteroatom selected from N, O and S.

3. The compound of claim 1, wherein A is a member selected from
substituted or unsubstituted pyrrolidinyl, substituted or unsubstituted pyrrolyl, substituted or
unsubstituted pyrazolyl, substituted or unsubstituted imidazolyl, substituted or unsubstituted
furanyl, substituted or unsubstituted oxazolyl, substituted or unsubstituted isoxazolyl,
substituted or unsubstituted thienyl, substituted or unsubstituted thiazolyl, substituted or
unsubstituted isothiazolyl, substituted or unsubstituted pyridinyl, substituted or
unsubstituted pyrimidinyl, and substituted or unsubstituted pyrazinyl.

4. The compound of claim 1, wherein A is a substituted or unsubstituted

pyrazolyl.
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conprising a ring nitrogen, and substituted or
unsubstituted heteroaryl conprising a ring nitrogen,

wob@ses1eR1B4and R1B5are optionally joi ned to POFDOSR05/008049
substituted or unsubstituted ring with the nitrogen to
whi ch they are attached, wherein said ring optionally

conpri se&s a hefeRdoRdiodill ot dlaind NewESBROM kuBktitled Withldmember
wherein g is an integer sel ected from1l to 3; RIBis a

seleptedrfiom kydregane qubistibiethgiimsylstitutediplkyl, suhstithted eaynsubstituted
d A tituted
hetegoy Iy b%ﬁhﬁ(ﬂ%ﬁ&f&ﬁﬂ}@&?&ﬁﬁ&gé gr&? Nﬁe I@Bo?ncf -56&{3(5” esrefn ute

‘unsubst i

het er oc Rl eall RYP arestibabérs lutd%ﬁerﬂfeﬁﬂly seiétdecﬁﬂbﬁthyﬁtﬂg%ﬂ Sbstituted
unsubsti tut ed het eroar e conmpound of cla

16, wher ei A Wsuhgiued kaérsﬁbﬁtﬁute‘é pwnanhg;tgqeﬂ heqqg_cglkyi, a
nb |
rsni bs:e |r t 3? e%ﬁotgﬁg#nds ubs |M it egd]?%iggl%@ﬁkaqd SiBtited or

subst i t ut ednsmbstitntedistardaryledhareidmenber ed het er oal kyl,

C3- C7 | oal ky
233:: : E 3: :ggp A %ﬁp%é%)i){l@lﬁaﬁg chgnqd Cyc stltute(':l or unsubstituted

het er ocycl oal B ba-ad é Qx%tdttta ad ALyl (i
and substit utﬁi§Wl E%?tl% %ént A RN yi’ﬁe 151 r%.L said ring
conpound of @Papmlbﬁqomﬂrﬁsﬁeamadﬁiﬁnai ring inetetvators,eindct ed

L;? g]r 0a @I): I;ISCR%%F} SF %g esc1:J &St t‘ﬁL)Js(t&% 6@ At llill’TS% sbtls"utltea afkyfl substituted
or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,

substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted

aryl, and substituted or unsubstituted heteroaryl.

6. The compound of claim 5, wherein A is substituted with a member
selected from hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted aryl,

and substituted or unsubstituted heteroaryl.

7. The compound of claim 1 having the formula

(1)
wherein,
the dashed ring represents unsaturated, partially saturated, or fully saturated
bonds within ring E;
Z! is a member selected from -NR? -, =N-, -O-, and -S-, wherein
R’ is a member selected from hydro gen, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted
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wherei n R1B4and R1B5are nenbers independently sel ected
from hydrogen, substituted or unsubstituted

whedosngEabkyl conprising a nitrogen, substitut ePCDUS2005/008049

unsubstituted heterocycl oal kyl conprising a ring

nitrogen, sulgtdrbaylcRALSH, sﬁﬁﬁﬂﬁ’%& gf Eﬁsﬁgs’chﬁkﬁ heRFHryl, and

conprising a ring nitraogen, an substituted with
a subst it ut edsubstituted @bynsubstitetgd estler oal kyl conpri si ng

a nitrogen, substituyted, or unsuhsdsi tL .
het Ier oc% II%QWSDGE B#B(ﬁ?dsﬁﬂﬁl 'g:%} ?}g g "n_i%[?%@éﬁ,(o)éna\mm" =N-, -0,
substi t ut eds-rCRMRIDIIREU-eR S hBIREF 0 ar RIA-DOMUR SRAUN:, and

ring nitrogen, wherein RiB4and R1B5 are optionally
joined to FoRm-A-suthsrain uted or unsubstituted ring

Sai d ring Spt aiarieRisER SR R hApHRRe A B iued

conpound of ciliaflfeub8ituisi e ahsubRimkd HaldBaalkyR1Bstituted or
R1B4and Rl1B5are nenbers independently selected from
hydr ogen and Usehstisited excéapliof, syhsfifniee o yagstituted,

ner 11, 521 S SR R0 LS o
conmpound of anaubstiytedietereany,R2 i s a menber sel ect ed
o S e e (St B0 B jarogen,
heteroal kyl , saulhicl W BRkuBEtthRE YRSH, IshidiBsted GRufshbstituted
cycl oal kyl, substituted or unsubstituted 3-7
heteroaryl, substituted or unsubstituted aryl, -NR6A1R6A2, and -OR%?,
wherein
R®A! and R®*? 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, wherein
R®! and R*? are optionally joined to form a substituted or
unsubstituted ring with the nitrogen to which they are
attached, wherein said ring optionally comprises an additional
ring heteroatom, and
R®** is a member selected from 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,
wherein R® and R* are optionally joined together to form a
substituted or unsubstituted ring, wherein said ring optionally
comprises an additional ring heteroatom;
Z? is a member selected from -CR"AR®. =CR"A-, -C(0)-, -NR'-, =N-, -0-,

and -S-, wherein
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menber ed heterocycl oal kyl, substituted or _
unsubstituted aryl, and substituted or unsubstituted

whedosngEasyl . 22. The conpound of claim1l, R2A PERR2B$S2005/008049

R2C, and R2D are nenbers independently selected from
subst i t ut ed’0k ayRGHRST sblestb® fofrlGlydedddh, fibsituted or unsubstituted

substituted or unsubstituted 2-10 nenﬁere .

het er oal kyl , a&)’é’sﬂlbﬁtlmf@d oprnsyhsiifutetiheteresdyl; @Bl bptituted or
cycl oal kyl unsubstituted 3-7 nenbered
het er ocycl oaﬁ%ﬁbsa "W uted or unsubstituted aryl,

and substi RlﬂaﬁfdimWB dﬂ@ﬁlﬂ@%&n binilyestldeaidet e hiylirogds. suBfiRuted or
conmpound of claiml as the formula: (V) wherein,

R2G i s a menb@pubstiused dliylf subsiiteiedras gapubshamtesigesicroaryl,
substituted g{ﬂﬁéﬁ?&tg@ 8{ J&ﬁﬁ&ﬁ)& t%h Mtl -g\ﬁgb%7m %& gOﬁVM wherein

unsubstitute er oa

unsubst i t ut ed(%&mkblﬁ]‘*ﬁ’(yfe,merubat irdep@tlicotly s&l&iﬂélﬁfrbﬁllﬂyﬁﬂ)gen
het er ocycl oal kyl , substltut ed .or unsubstituted ar

and subst i t ut edSUbstiRs A5 snpybstimtedalkdy %@F?‘l‘ltedﬁfl@s@wmted
substituted or

substituted or Eﬂ?ggﬁt?l Isﬂ%sgglt dgg%%&%% oa}f(({gafh,kyl’ substituted or
substituted or umsbiiguted lhbllétbc&elaalkyh‘slﬂirseidlted or unsubstituted aryl,
het er ocycl oal kyI subst ] t.ut ed uns st itute

and subst it ut ed®tists Ugﬂgﬂﬁgpﬂlﬁﬁugaﬁ E?é‘?a;WLW e’feé‘}/an
integer fromo Rb“fa d R a&%bﬁhcﬁ‘mﬁ?ﬁ@iﬁéd ®GbARf L &HodtHRBY Br

bond, -S(Q2)-, and S( Q2) N21-, wherein
unsubstituted nng with the nitrogen to which they are

attached, wherein said ring optionally comprises an additional
ring heteroatom, and
R is a member selected from 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;
wherein R’ is optionally joined with R% or R to form a substituted or
unsubstituted ring, wherein said ring optionally comprises an additional
ring heteroatom,;
wherein R™ is optionally joined with R®* or R to form a substituted or
unsubstituted ring, wherein said ring optionally comprises an additional
ring heteroatom; and
wherein R’ is optionally joined with R% or RC to form a substituted or
unsubstituted ring, wherein said ring optionally comprises an additional

ring heteroatom.
8. The compound of claim 7, wherein
Z'is NR’;
7% is =N-; and
Z’ is=CR™-.
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R21is a nmenber selected from hydrogen, substituted or
unsubstituted al kyl, and substituted or unsubstituted

whedosngabkyl . 24. The conmpound of claim 23, WhECEUS20RM®S049

is a nenber selected from hydrogen, substituted or
unsubstituted (Cl- Cl1 ) alkyl, substituted or

unsubst igt ut edrig-cbih &f @enhet@iepdhky! , substituted
or unsubstituted (C3-C7)cycloal kyl, substituted or

unsubst iR Utielydogenyenber ed het erocycl oal kyl ,
insubst i oF SRR FadsA HO5 T BlaFensyBRi Rt gl ary,

subginged s isubstutetl hgtefRA ChuBstithifed Br sHfdkiitutddagylalkyl and substituted

unsubstituted 3-7 nenbered heterocycl oal kyl

or uggbsttfuiadtheterenrylafolbbst i t ut ed aryl, and substituted or

unsubstituted heteroaryl; t is | and R2lis

hydr ogen25. | al.m.:235 ' Gis

a brancﬂgd oﬂi%?Pgﬁanéﬁgﬂﬂ?%ﬁﬁé@%?%ﬁ%%ﬂﬁpgﬁﬁ%ﬁﬁ@%

conpound of claim 23, wherein XF§§L-S(C2)-. 27. The
compound of claim1, whereinf L L2 are nenbers

i ndependently sel ected from ond "and unsubsti t ut ed (VI)

(C1-C6) al kyl ene. 28. The conpound of claim1, wherein
t havhgsdined line b is a bond; RL is substituted or

unsubst ilismise gm%lenrl])zey lsélec?e@ldfrom hydrogen, halogen, -OR*!, NRPAZR3

-S(O)NR™2R33 _CN, 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, wherein

R*! is a member 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, and

R**? and R**? 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;

m is an integer from 0 to 10; and

n is an integer from 1 to 5.

11.  The compound of claim 10, wherein
nis 1;
mis Oor 1; and

R R%? and R**? are hydrogen.

12 The compound of claim 7, wherein
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R2 has the formula: (V) wherein, RRGis a nenber

sel ected from hydrogen, hal ogen, substituted or
wap®ahstse ut ed al kyl, substituted or unsubsti t RPCEUSI65/008049

teroal kyl, substituted or unsubstituted cycl oal kyl,

substltqf@ﬁq@g5unsubst|tuted het er ocycl oal kyl ,

substltuged or unsu bstituted aryl, and substltuted or

unsubst i& Gﬁe@Rﬁetmdoaryl Jis a substituted or

unsubst@$%%= _ring sel ected from substituted or

unsubsti ed '(C3-C7) cycloal kyl, substituted or

unsubstituted 3-7 nenbered heterocycl oal kyl

substituged dheuompbeid dsiuilaim B, WheretnH Ssub@bmbeit @bc@id from

unsubsti t ut ed heteroar%1 is an integer fro 0 to 5,
hydiggen snd sybsfitated or upgubsy ﬁﬁﬁﬁﬂ- and L2 is a bond. 29. A

nmet hod of treating a disorder or condition through

modu- | atjyng I i €0l 5 7

Compr i oHg adie P EPORId LU & 2ARRLRR ahdR TRk Mifogen pud b e
abondeat nent, an effective anount of t he conpound of one

of cl ains 1-28 30. A nethod of treating a disorder or

condi ti th h an l.ucecortic

recept oa_,g' th ?WBBm%E?%l?IQnﬁdval’fg % & aeﬂeﬂ'geli Flegted from
substitE®6it urdsibstigaed af,-SHF Rikyl, substituted or unsubstituted 2-10 membered
heteroalkyl, substituted or unsubstituted (C3-C;) cycloalkyl, substituted or unsubstituted 3-7

membered heterocycloalkyl, substituted or unsubstituted aryl, and substituted or

unsubstituted heteroaryl.

16.  The compound of claim 1, wherein R' has the formula:
— (R
~J "
(I

q is an integer selected from 1 to 5;

wherein,

R'® is a member selected from hydrogen, 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'B'R!B2,
-OR'™ and -C(O)NR'®'R'™ wherein
R'®! and R'®? are members independently selected from hydrogen,
substituted alkyl, substituted or unsubstituted heteroalkyl, substituted
or unsubstituted heterocycloalkyl, and substituted or unsubstituted
heteroaryl, wherein R'®! and R'®2 are optionally joined to form a
substituted or unsubstituted ring with the nitrogen to which they are
attached, wherein said ring optionally comprises an additional ring
heteroatom, and

R'™ is a member selected from

hydrogen,
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treatnent, an effective anmount of the conpound of one
of clains 1-28. 31. A nethod of nodulating a

W@bwsogwse i coi d receptor including the steps 0OPCT/US2005/008049
contacting a glucocorticoid receptor with an effective

amount of t heubsited behulibRitete® hetetAlldy® cdmpisiaf d nitrogen,

detecting a change in the activity of the o )

gl ucocort i coisHbstideedpnwnsubsitutad hefarosselealikyegmprising a ring

conmposition co sk N9 a pharmaceutically acceptable

exci pi ent and ?ﬁgog%rgpound of one of clains 1-28.
substituted or unsubstituted heteroaryl comprising a ring nitrogen,

and
alkyl substituted with a substituted or unsubstituted heteroalkyl
comprising a nitrogen, substituted or unsubstituted
heterocycloalkyl comprising a ring nitrogen, and substituted or
unsubstituted heteroaryl comprising a ring nitrogen; and
R'®* and R™® are members independently selected from
hydrogen,
substituted or unsubstituted heteroalkyl comprising a nitrogen,
substituted or unsubstituted heterocycloalkyl comprising a ring nitrogen,
substituted or unsubstituted heteroaryl comprising a ring nitrogen, and
alkyl substituted with a substituted or unsubstituted heteroalkyl
comprising a nitrogen, substituted or unsubstituted heterocycloalkyl
comprising a ring nitrogen, and substituted or unsubstituted
heteroaryl comprising a ring nitrogen, wherein
R'™®* and R'™ are optionally joined to form a substituted or
unsubstituted ring with the nitrogen to which they are attached,

wherein said ring optionally comprises a heteroatom.

17.  The compound of claim 16, wherein

q is an integer selected from 1 to 3;

R'® is a member selected from hydrogen, substituted alkyl, substituted or
unsubstituted heteroalkyl, substituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted aryl, and substituted or
unsubstituted heteroaryl.

18.  The compound of claim 16, wherein R' has the formula:

Iv)
wherein,

R'® is a member selected from hydrogen, -NR'BIR!B2, _QR!B3 , Substituted or
unsubstituted (C;-Cyp) alkyl, substituted or unsubstituted 2-10
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membered heteroalkyl, substituted or unsubstituted (C3-Cy)cycloalkyl,
substituted or unsubstituted 3-7 membered heterocycloalkyl, substituted
or unsubstituted aryl, and substituted or unsubstituted heteroaryl.

19.  The compound of claim 16, wherein R'B is a member selected from
-C(O)NR1B 4R!B% and substituted or unsubstituted heteroaryl comprising a ring nitrogen,
wherein
R'®* and R'®° are members independently selected from
hydrogen,
substituted or unsubstituted heteroalkyl comprising a nitrogen,
substituted or unsubstituted heterocycloalkyl comprising a ring nitrogen,
substituted or unsubstituted heteroaryl comprising a ring nitrogen, and
alkyl substituted with a substituted or unsubstituted heteroalkyl
comprising a nitrogen, substituted or unsubstituted heterocycloalkyl
comprising a ring nitrogen, and substituted or unsubstituted
heteroaryl comprising a ring nitrogen, wherein
R'™®* and R'® are optionally joined to form a substituted or
unsubstituted ring with the nitrogen to which they are attached,

wherein said ring optionally comprises a heteroatom.

20. The compound of claim 19, wherein R!BL RIBZ R'®3 R'B*and
R'®3are members independently selected from hydrogen and a substituted or unsubstituted
ring, wherein said ring optionally comprises a nitrogen atom and at least one additional ring

heteroatom.

21.  The compound of claim 1, wherein R?is a member selected from
substituted or unsubstituted (C-C1o) alkyl, substituted or unsubstituted 2-10 membered
heteroalkyl, substituted or unsubstituted (C3-C7) cycloalkyl, substituted or unsubstituted 3-7
membered heterocycloalkyl, substituted or unsubstituted aryl, and substituted or

unsubstituted heteroaryl.

22. The compound of claim 1, R* R?®, R¥, and R?P are members
independently selected from substituted or unsubstituted (C1-Cio) alkyl, substituted or
unsubstituted 2-10 membered heteroalkyl, substituted or unsubstituted (C3-Cy) cycloalkyl,
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substituted or unsubstituted 3-7 membered heterocycloalkyl, substituted or unsubstituted

aryl, and substituted or unsubstituted heteroaryl.

23.

wherein,

The compound of claim 1, R? has the formula:

_x@ <)
V)

R*Y is a member selected from hydrogen, halogen, 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;

J is a substituted or unsubstituted ring selected from substituted or

unsubstituted (C3-C;) cycloalkyl, substituted or unsubstituted 3-7
membered heterocycloalkyl, substituted or unsubstituted aryl, and

substituted or unsubstituted heteroaryl;

tis an integer from O to 5; and

X is a member selected from a bond, -S(02)-, and -S(02)N?~, wherein

24.

R*' is a member selected from hydrogen, substituted or unsubstituted

alkyl, and substituted or unsubstituted heteroalkyl.

The compound of claim 23, wherein

R’C is a member selected from hydrogen, substituted or unsubstituted (C;-

Cio) 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;

J is a substituted or unsubstituted ring selected from substituted or

unsubstituted 3-7 membered heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

tis 1; and

R* is hydrogen.
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25.  The compound of claim 23, wherein R? is a branched or -unbranched
(C1-Cyp)alkyl.

26.  The compound of claim 23, wherein X is -S(O2)-.

27.  The compound of claim 1, wherein L' and L? are members

independently selected from a bond and unsubstituted (C,-Cs) alkylene.

28.  The compound of claim 1, wherein
the dashed line b is a bond;
R! is substituted or unsubstituted benzyl; and

R? has the formula:
R?'G)
—X- t
V)

R*C is a member selected from hydrogen, halogen, substittated or

wherein,

unsubstituted alkyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl,

J is a substituted or unsubstituted ring selected from substituted or
unsubstituted (C3-C7) cycloalkyl, substituted or unsubstituted
3-7 membered heterocycloalkyl, substituted or unsuibstituted
aryl, and substituted or unsubstituted heteroaryl,

t is an integer fro O to 5, and

X is -S(O3)-;

L' is a bond; and

1.2 is a bond.

29. A method of treating a disorder or condition through modu lating a
glucocorticoid receptor, the method comprising administering to a subject in need of such

treatment, an effective amount of the compound of one of claims 1-28.
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30. A method of treating a disorder or condition through antagonizing a
glucocorticoid receptor, the method comprising administering to a subject in need of such

treatment, an effective amount of the compound of one of claims 1-28.

31. A method of modulating a glucocorticoid receptor including the steps
of contacting a glucocorticoid receptor with an effective amount of the compound of one of

claims 1-28 and detecting a change in the activity of the glucocorticoid receptor.

32. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and the compound of one of claims 1-28.
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