MODIFIED PYRDIMINE GLUCOCORTICOID RECEPTOR
MODULATORS CROSS-REFERENCES TO RELATED APPLICATIONS
[00011 This application claims the benefit of United States Provisional
Patent Application No. 60/585.018, fled July 2, 2004, which is
incorporated herein by reference in its entirety for all purposes.

BACKGRO VENTION [00021 In most species, including
man, the phﬁgﬁg@#ﬁ%\‘é@%&%ﬁ%%&ﬁ&@%@&%ﬁfi@ﬁﬁp
Giucocorticoids are se ' (o} orticotropin), which
shows both circadian r%%@%ﬁ%n@@ﬁé@%@é%é response to

stress and food. Cortisol levels are responsive within minutes to many
physical and logical stresses, including trauma, surgery, exercise,
anxiety and d@é@%ﬁ% ottis ggt%%ié*g%@ aetBLByiHdRY to an
Tl cobor ot e eplan (ORI M SEOEA i
. . 5 . I 2 X icH o o H - 2 o el .
amino acids; and, a %R-‘\g@é‘%@ 8rlrsnlrv%vﬁllgﬂrﬁﬁffé@rﬁﬁrﬂﬂfﬁ%é%t*ﬁﬁféé’ﬁmfefy
famtiherEraere; The two types of GR have high affinity for their specific

ligands, and. are considered to function through the same transduction
pathways. 10003] ThEbidigeREOBIETHIROI ANGtihg those caused

(bgubyperaasiseiesis, icanahie maguiaiad abing GRIRNELISING [eceRlol
(%?oldogloa}%%rsd %iu as agﬁm_sts, partial agonists” and’ antagonists. &Vl
3 BF RIS ara e 5 BB ck P phiysisidgid effestsopt), wiich

erent cla

s@Rechoisthintling: Fhesesntagonistsinlude: campositions which, by,
C@Hﬂﬂ?%ﬁ%@% 1~Q'°8§S}Q§ ‘%p#ity of an agonist tq effectively bind to ‘and?o
“activate the ??2 One stch  IAnoWh GR aftagamistmhirepreteiioriad beeses,
HEUAEEC BE Hn Sieiver ainthe dusoooatidaiehragent. i finans:(REYRANA acts
w418984) d G R RRdegiino D9 Mifepy] tane binds to the GR

%i?h high affinity, with J é@%ﬂ%cﬁ%ﬁ%&tiégﬁ T0°5 BT{CERIS0H
THBETS BARESRE KGdamas A beynidupdnp sifentshwith Some formaief and, 2
Beychiatiotineasasitivehean faundto have imereased i%\é%oﬂﬁq%’é t3ehx
h%gi&@g%%l%&%)r lﬁ]%?lgé Ng%lgq:P%/chophannacq[. & Biol. Psychial.

16:913-9 ) FOT eXAmpIe. Sotrd e HSSEE THENAERTAR aribe Yugpohgiveans
Uggsgrsdneatiswbiich block the effect of cortisol, as by administering OR

antagonists (Van Look
[0003]  The biclogic effects of cortisol, mchuding those cavsed by hyperéortisoismia. can

be modulaﬁed at the GR level using receptor modulators, such ag agonists, partial agonists
and antagéﬁigts. Several different classes of agents are able to block the physiologic effects

- of GR-agomist binding. These antagonists inciude compaositions which, by binding to GR,
block the ability of an agonist to effectively bind to and/or activate the GR. One such
kmown GR antagonist, mifepristone, has been found to be an effective anti-ghicocorticoid
agent In hizmans (Be}:’tagga.(l%él) J. Clin. Endocrinol. Metab. 59:25). Mifepristone binds
to the GR with high affinity, with a dissociation constant (K of 107 M (Cadepond (1997)
A Rey. Med. 48:129),

[0004]  Patients with some forms of psychiatric illnesses have been found 1o have
mncreased ievels of cortisol (Krishnan (1992) Prog. Neuro-Psychophannacol. & Biol,
Psychias. 16:913-920). For example, some depressed individuals can be responsive to

treatments which block the effect of cortisal, as by admmistering GR antagonists (Van Look
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1 (1995) Hunran Reproduction Update 1:19-34). In one study, a patient
with depression secondary to Cushing's Syndrome
(hyperadrenocorticism) was responsive to a high dose, up to 1400 mg per
day, of GR antagonist mifepristone (Nieman (1985) J. Clin Endocrinol.
Metab. 61;536). Another study which used mifepristone to treat Cushjng's
(9 Syridrare/eRinde that HaTHRobdd thid ptinE esntIfidie! LR THa!
secRiehiatdosstafiss (G hrausgsy pra2Zd«284iclemBautietspekiTde 2 high dose, up

. /Antiprogestin Steraid RU 48 and Human ertilit rol. -Plenum Press,
te ! Q@vg\%(grr igﬁéég)e(,f%édﬁ%ﬁ?f&%é? g‘ﬁn.SB sfgﬁ?csmgﬁ%%‘;r‘?eg& %&36?
Mem0) 6]0005] Reybrogis had alsousden Ssvociatdd wWith(Cakbigie saynarofeand
tbatg%ﬁ%[xégtg\%%%?@%%ag@ﬁs‘ c%nﬁﬁlﬁﬁg,i %@fu%@ng%?ﬁggéyc%%@c@%ﬂ@ﬁogsdﬂ%

. Mifepristone has been_used to treat acute psychiatric
23RS A RBL BeBb A BTG SR ESY O Lae  endive & trar”
PleA4elatvelyibigh dosecabmifeptstonss(400. 10 8A0 Mg e G wassusefs 10).

in rapidly reversing acute psychosis in patients with severe Cushing
1008yNdremeeiiede Adresal Lancersianid.entopiorsesreianof AT fre) Can.
_ lung cancer_(V Lel Ann n 114.143; Van der.Lel
TG PR macy WoT  CabAbe 1e0-0b: Saies (1306 S v

usef0ROG6R Atreatmentfior psychesizorahadsey thétishapgisponarntf. ifessagy

s PR RSt e e et g

rapieA TS CRIR SRR SR RAEARST B BIFE R SFE0 B RREBPIE g to adrenal
calSSERIAr-aRtR0anIsffectiveto amelvratethensyehrsiselle Psychosisiern.

may also be assaciated with psychotic major depression, s ]éi_z affect;
Mgl SATETHAR DRt AHEPE R Aaohih .1m%%-§ T ?ft&qé5 &
supeXjsts a great need for a more effective and safer treatment for ilinesses
and conditions associated with the glucocorticoid receptors, including

[0gesychaticanajot faepressionofl the presiericinventioenfulfillétsese sapkd ssther
ps}%%ggg m%?gr r Q/og), '%13:[; @&4&%&)@;& %’é&&@@%kﬁ&%é@% h, ,t@%ited States

present invention provides a GR modulator compound having the
Pafernduin: 1¥oxG, 150,349). The treatment includes administration of an amount of a

glucocorticoid receptor antagonist effective to zmelicrate the psychosis, The psychosis may
also be associated with psychotic major depression, schizoaffective disorder, Alzheimer's

Disease and cocaine addiction.

[0067] Thtis, there exists a great need for a more effective and safer treatment for ilinesses
and conditions associdted with fhe ghicocorticoid receptors, including psychotic major

depression. The present invention fulfills these and other needs.

| SUMMARY OF THE INVENTION
{0008] In one aspect, the present invention provides a GR modulator compound having

the formula:

[oe]



R"R3 NN NAnN X2)H/Z-L-R" y\X/m "2 [0009] In Formula (1), m and n
are integers independently selected from 0 to 2. X' and X2 are
independently selected from 0 and S. [0010] Z is selected from C and N. If
Z is N, however, then R2 is absent, [0011] R' is selected from substituted
or unsubstituted aicyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cy¢loalkyl, substituted or unsubstituted
heterocycloalkyl, substituted oriunsubstituted aryl, and substituted or

unsubstituted heteroarvl. 2] iS selected from hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroal
cyl, -CN, -OR2A -L2A-C Il a

independently selected’from a Hond a
selected from hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroallcyl, substituted or tituted cycloalkyl,

substituted or unsubstituted heterocycloallcyt, sabstituted or unsubstituted (1.
aryl, and substituted or unsubstituted heteroaryl. R25 and R2C are
[D0depehulBathyuselEctedufronukyidiggenindpbsiitated aeansibstitutet] atkyhnag 3

a%ggggé;%gngg#%ggﬁt%;g@ggrg_alIcyl, substituted or unsubstituted

cycloalkyl, substituted or unsubstituted heterocycloallcyl, substituted or

ibsyostituted.and. aubstityted ofynsybsiituied heteraaryl,;NRZDR25,
and -OR2F. [0014] R2D, R25, and RZF are indépendently selected from

ivdrogen; substitdted ot YnsuRstIHIed alkyl substituted.or Hasybsiied. ..
_heteroallcyl, substituted or unsubstituted cycloalkyl, substituted or

hirEmsti g et SeyrRERTI <LbShaiey-crbmsusd ptas By httethd
heulstitttedor, wnsubstiided-beteraanil «[A01%) RBsimselestadiiomued
substityted or unsubstituted alkyl, substituted or unsubstituted

hﬁéefg%v Ikyl, substituted or unsubstituted cycloal cyl, substituted or

[%Elfbsﬂﬁ%esgﬂected from hydrogen, substituted or unsubstituted alkyl, subsa‘:i-tﬁted oF
unsubstituted heteroalkyl, -CN, -OR™, -L*-C(O)R™®, and -L®-S(O}R*. L™ and L7 are

independentiy selected from a bond and -NH.-.

[G013] R* is a member selected from hydrogen, sﬁbstitu‘ced or unsubstituted alkvi,
substituted or unsubstituted heteroalkyl, substituted or unsubstituied cycloalkey, substi{uted
or upsubstituted heterocycloallcyl, substituted or unsubstituted aryl, and substitﬁtad or
unsubstitited heteroaryl. R*® and R*C are independently selected from hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalicyl, substituted or
unsubstituted eycloalkyl, substituted or unsubstituted heterocyeloalkyl, substitited or

unsubstituted aryl, substituted or unsubstituted heteroaryl, -NR* D R*, and -ORZ. -

(00147 R™,R™ and R* are independently selected from hvdrogen, substituted or-
unsubstituted alkyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstiftuted heterocycioalkyl, substituted or unsubstituted aryl,

and substituted or vnsubsiituted heteroaryl.

[0015] R’ is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted cycloalkyl, substituied or unsubstifuted

heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted
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1 eterocycloallcyl, substituted or unsubstituted aryl and substituted or
unsubstituted 3 heteroaryl. In an exemplary embodiment, R3 is selected
from substituted or unsubstituted arylallcyl, substituted or unsubstituted
heteroarylalkyl, substituted or unsubstituted cycloalkyl-alkyl, substituted
or unsubstituted heterocycloallcyl-alkyl, substituted or unsubstituted
hetehwtefodikgh submintedrbrdnsabdiiuteglesicb Aty sdubstindted uwsubstituted

aryiHRSURSHkted heterocyclealiavl . substitiied anssubstituted.siylyand

substituted or unsubstituted heteroaryT_ (0016] R4 is selected from
cyelytrageihrid SHBERT BB ST RTHET RS HEGEE SHaAT ATy e xXBRTBIN O
unserabhedinent-whetesRdismae tyinsibh-dRnisst et benzyt Ghibstituted or
-C(0)-O-CH2-CH3. In .angther exemplary embadiment,.R4 is selected
GRS ALt Tl 57 LR C3tcoaE S Fer iy
unsalisothededegtedyfrom hydrogen and substituted or unsubstituted higher
alkyl. [0017] Lt is selected from a bond, -0-, -5-, -502-, -C(O)N-, -C(0)0-,
[0016OR” islstRuedsustindector ursoibstitutedcalhytebasiteind siipstiuted or

excHBsHbStitued heteraalleylens, By isiselectesb from, subsitite oot 1,-Cxr,.
unsubstituted alkyl, substityted or unsubstituted heteroallcyl, substituted

anofiren AEBRIDER RYEMEMky 6 BERHRE O ISR ERS TSt Hoallcyl,

unsSbhgtituted, ar L asyhsituted ar hane substitiesherdgas ubstitii@uted or
heteroaryl. 'Olaﬁ%i another aspect, the present invention provides
G R e, ’éﬂa disorder or condition through modulating a

lucocorticaid receptor..Th thaod includes inistering .Subj ¢1‘s\.in
[002 d of §G¢& e??eafrrﬁféln PSR ebﬁ\g/é’ é%&ﬁﬁf’éﬁ%g’ggn @Uﬁ?@%ﬁgﬁ%ula
sub@j[0018]hiainvtiverdadipdete thedrdssmtinventiontsrovidtsermeitiodsrst R
15 ster}%c?ttéﬁ %gnq %@1@5‘[9& o‘f‘%%@%ﬁt&? Hﬁ%m%gﬂg ﬁ]%‘d&%%&' 0ido alloyl,

receptor. The method includes administering to a subject in need of such
subgrgat Rt B eTREERT & et SFERE BBAHoMTUC SIS ARIRTY foT3D} In
ar2heibeLaspesithe-presenthinvention-prevides miethadsefsmedulating a
glucocorticoid receptor including the steps of contacting a glucocorticoid
[ooRgeptREMithethep canmpRopaetaf iremvulan(l) dos detectingfarehangediadhir or
Con%‘f&g’;}%}gﬁ){ﬁ?ﬁ&{ggﬁ%@g %igcgggr%%%'receptor. The method includes
administenng tc a subj ect in need of such treatment, an effective amount of the compound

of Formuia (I).

{6019} Im:another aspect, the present invention provides methods of treating a disorder or
condition through antagonizing a glucocorticoid receptor. The method includes
adrninistering to a subject in need of such treatment, an effective amount of the compound

of Formula (I}.

[0020] In another aspect, the present invention provides methods of modulating a
glucocorticoid receptor including the steps of contacting a glucocorticoid receptor with the
compound of Formula (I) and detecting a change in the activity of the glucocorticoid

receptor.

[0021] In another aspect, the present invention provides a pharmaceutical composition.
he pharmaceutical composition includes & pharmaceutically acceptable excipient and a

compound of having the formula:



[0021] In another aspect, the present invention provides a pharmaceutical

composition. The pharmaceutical composition includes a

pharmaceutically acceptable excipient and a compound of having the

formula: 4 ~X1 R R3 X2~N'~k Z-L'-R." m "z [0022] Where a

pharmaceutical composition mc[udes a compound of Formula (1), n, in, Z,

X2, L', R, R2, and R4 are as dgfined above. R3 is selected from

substituted or unsubstituted anylallcylsubstituted or unsubstituted

heteroarylalkyl, substituted ubstituted cycloalkyl-alkyl, substituted

or unsubstituted heterocyclpalhyl-alkyl, substituted or unsubstituted

heteroalkyl, substituted uQsthLed alkyl, substituted or

unsubstituted heterocyéloallcyl" substituted 8r Unsubstituted aryl, and

substituted or unsubstitutedheteroaryl; DETAILED DESCRIPTION OF

THE INVENTION ABBREVIATIONS A IﬁINITIONS [0023] The

abbreviations used herein have their conventioral meaning within the (1.

chemical and biological arts. [0024] Where moieties are specified by their
[@$8aY eritibaml chismmicatfo red glaep wititte nnframasleftdopight, tiépegually), n, m, 7,
xencompassithe shemicalvddeantical,noiatiss thalwonldh tgsufiom,.

writing the'structure from right to left, e.g., -CH20- is equivalent to

uEyEDI OB e hsHiY ARy RR Y Stelrbbeler ppt g dnetheiurcd or

uSHBstitient means: uplgssiRthapyise statadastrRight-(.e-unhranched)
1{% bra%ihed chain, or (L:#cllc h\égrocarbon radical, or combination thereof,
YR SR 8 B A EEE o RSB P o RSB e g it uted
odimandimudtivatentcrathieils,, bédiigitienumbetofteatbon:atontsstituied or
u%u%'sgm%%% ltﬁ’roag) Clo means one to ten carbons). Examples of
saturated hydrocarbon radicals include, but are not limited to, groups

such as methyl,;ethylyNepropd ~sarFapy By bty J[.EI dsgbutyl,

sec-butyl, cyclohexyl, (cyclohexyl)methyl, cyclopropy thyl, homologs
ABRREVIATIONS AND DEFINITIONS

10023]  The abbreviations used herein have therr conventional meaning within the

chemical and biological arts.

[0024] “Where moietics are specified by their conventional chemical formulas, written
from left to right, they equally encompass the chemically identical moieties that would

result from wriling the structure from right to left, e.g., -CH,O- is equivalent to -OCH;-,

[0025] The term "alkyl," by itself or as part of another substitaent, means, unless

otherwise stated, a straight (i.e. unbranched) or branched chain, ot 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 carboﬁ atorns designated (i.e
C:-Cio means one to ten carbons). Examples of saturated hydrocarbon radicals inchude, but
are not imited fo, groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butvl,
1sobutyl, sec-butyl, cyclohexyl, (cyclohexylymethyl, cyelopropyimethyl, homologs and
1somers of, for example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated
alicyl 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-
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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,
isojancihe highedhombgyanadisorhers] [0026)diheyieret Yalkylerret By itself

or I not ' i nt radical derived from an
pm%ﬂ“?y?r,%&é%@ﬁé}ﬁ%%ﬁgtﬁ %po%%?r%%%%%é{a{%mmzmz-. Typically, an
ooyl %%fe%ﬁ%‘%&%@uw&kﬁ%\@mJﬂ%ﬁ&@ﬁ%&&qrﬁa&qmgm

those ‘groups having 10 or fewer carbon atoms. A "lower alkyl" or "lower
radigiylerieed; ens io by LS BIRY e SRpehbrgist yeneralizhavingeight

TyQEdewer carhop-alpms 084l Jinadennsratkexy c:abkylamino inaiding those
"allcylthio" (or tflioallcoxyz&are used“ip their  copventional §fe?se,"and refxetr
SRR HHEEE B P GOl S HRERRSE fo the TEMditder Bf the hidiEie vid SA°"
cha@iXygi@hoatdhyian aminoggrouily drasuifghatoyespaetivalynf00281 The
term "heteroalkyl,” by itself or in combination with another term, means,
[ooam|esstathenwissistatd d a i gtabbe Straity 'tlloy 1 brah ¢hetlichliir o royeliet in their

o YAIRGR ban agleal-QtocRRPIRlionS alReh AORSRURG Qe skafed
number of carbon atoms and a hetéroatom selected from the group
mobemkiSHnGEoPUER, OIS anEnSogReiuHere it ifye A derEid Sudfur atoms
may optionally be oxidize:pl and the nitrogen heteroatom may optionally be
10038 htehip & b Fetdifat oSy O N PERTSIGh St AR{P B Pracedas
un REY MRS RN RASHION siab the-hrteraalion Graum ok ai:tbe ROBItRBCathieical, or
the alkyl group is attached to the remainder of the molecule. Examples
OGRS HC A P TEC O LR o o LR GRS R Cr
' 561eOHPECH 2o EMBPAHRInGH D SIOH 2i GHSS - D 24CH2)-B () HOEB, and sulfur
CHESHR S CHR OGO 61, SICHA, sCHECHEN ACHS.
atr :Eé{ﬁl-%ﬁ? )b”ghgm%éﬁ?a ?&C?—%?CHS, and é:nl\r p to%y%o _ .
quiteteirsdtoBis hEyBEEEHSAAUVENSAcHAS] T dxatiphe, \CH2 INFLORRIon
of M9 sCH DR ilf3)3 - Shpiladyidthe tesmn hetenealisylene adayitself gras
part of another.substituent means a divalent radiéal- d%ivegggrog} i
reTRERBAICYE A EREmpIRE. BB Rty - Sl ORI ST 2:OH 2
-Cand IGHEISEH - HZENRHCHZ- CRor-tiEtetodlkylete grougsl, -5(0)-CHa, -
\eteroatoms can alse ogeupy-gither o4 th@f{{}[@}fﬁ@m IR dQFMInk{E-Gs i oy, -
“Cgf%yﬁeﬁg@ﬁ g%ﬁe%d%%ﬁ%ék%’e%éamfﬁé, alkylenediaming, and the Iikc(a : )
CESSilD-fUithef)-fod afkifleris! af@héie o ANy IC HERHRIHGHORDSOHE FHEREHON
L8 JiBkipg: OKGHRYCH1; and ~CEH,-O-SH(CH)s. Similarly, the term "heteroalicylene”
by itself or as part of another.substituent means 2 divalent radical derived from hetercalkyl,
as exemplified, but not Umited by, -CHy-CH,-5-CH;-CHz- and —-CHZ-S_-CHZ—CHyNH—CHy
. For heteroalkylene groups, heteroatoms can also occupy either or both of the chain termini
(e.g., alkyleneoxy, alkylenedioxy, alkyleneamino, alkylenediamino, and the iﬂfa), St
further, for afkylene and heteroallkylene linking groups, no orientation of the linking group
is implied by the direction in which the formula of the linking group 1s written. For
example, the formula ~C(O),R'- represents both ~C(O)R'- and —R'C(O)-. As described
above, heteroallcyl groups, as used herein, include those groups that are attached to the
remeinder of the molecule through a hetercatom, such as -C{OJR!, -C(O)NR/, NRR, -OR,

-SR, and/or -SO,R'. Where "heteroalkyl" is recited, followed by recitations of specific



is implied by the direction in which the formula of the linking group is
written. For example, the formula -C(0)2R'- represents both -C(O)2R'-
and -RC(0O)2-. As described above, heteroalkyl groups, as used herein,
include those groups that are attached to the remainder of the molecule

aheter )NR, -NR'R, -OR’, -SR’
he‘ier{c’ﬁlﬁ‘%ﬂ g@%ﬁ ere clt{e%g 1k C‘T'slf‘éﬁi %ﬂ%%%ﬁé%ﬁéﬂﬁﬁs of
hespedifid GHetdrGAlkyt groupSisuchoasHNRR arcﬁhaxhkeRﬂiwﬂJ e sp ecific

nHRgeY jrog%m&m%&%m NEtEro; 'kyjrmdm%'% Are ot reund gtngg

mutually exclusive. Rather, the sp cific’ heteroa yI groups are rec
m%raa«&rérwemrﬂjse%édreﬁﬁe%eté lsatkytisheudmotse antoRsFetedhdiem

as excluding specific heteroalkyl groups, such as -NR'R or the like. [0029)
(08303 teFRs Ry elcAmgr Al HethrsEg ety by tiemisdespitinombination

witeniRination, withetherlrinsnepiasantAioless otherise statgd gyclic

versigns of "alk tero kyl", respectively, Additionally, for )
"SR %neg&cr&g&y‘%%ahetér% HS A ] BB RO PSSl tid AT BAE ffeocoupy the

pdisterecydiglisiatiathedtodherrantaindeh of dheindelecule. rﬁxample5>51aﬁnples of

I ude, but t |m|ted opent ohe
g i SR S Tl R ST
kbt GatkeNIRcivae, kah}a?eIﬁr’gﬂlﬁ@fiﬁﬁ@ﬂh@@lj@.cycio.ﬂkyl melude, but are not

ket Bo6rtetrahy dramidyLipipsri ﬁ%lm%ﬁﬁ eiclinyl: 3y Ipe%@gﬂ@%hzﬁ"ﬂ 4-

morphoh l, 3- morpholln |, tetrahydrofuran-2-yl, tetrahy rofuran 3-
m?ée%w HRsHE2 U e trai e ERfER-3-31: 1o @’r‘g?mﬁnfﬁpér‘é@g}ﬁ o@h@ 2-
yitherdirg-{00303-Thea termsahalo ofifkelogen Anbyiibamselves or as part of

another substituent, mean, unless otherwise stated, a fluorine, chlorine,

jobBOMI ﬁ@;e(IEﬂmd ifiedatosn "Mﬁﬁﬂmnaﬂ'ﬁhd@ﬁmﬁﬁ ©e bsﬁ}ﬁarthﬁ @ﬁi&y&r salb€ituent,
mean de monohal Ian oalc l. For e term

R ui%% E} S? %1 %liérg%ﬁo incltide Oi ea1|?ﬁﬁedrfe lb dmomu}’

tcﬁﬁrweﬁéimﬁefwrlfgizlz ﬁﬁﬁ@m@éﬂqynaﬂlléhmmbh@wa&ﬁm@pmmdm ther

| AkS 10030 Fhetgsrm, @MEHEE@@E‘%&AH'%&H&@r%%cﬁtﬁéqgm%d o,

polyunsaturated argmati drocarbon substituent which can bé a single
“ﬁ%‘%‘F‘Fﬁ‘m &Ieﬂﬁaé‘\(ﬁ?%‘?grﬁbflycﬁr@ﬁ?‘i"f&%JrH@%’fWﬁfbﬂ 4 fhisdile
ether or linked covalently. The term "heteroaryl" refers to aryl groups

Fing SR cSRMRiR St BHEStS TP st RS dtonhe Serseist Fom RpBic:
h)ﬁi’ﬂdcﬁi‘pdﬁhﬂiﬁﬁllﬂlﬂm witrdgen and suglﬂrm@msmﬁe;ﬁpn@gaﬂ;yr@%@me&oaﬂd to 3

0 R 0 R UM A A PR
.ffroups {or rings) that contain from one to four heteroatoms selected from N, G, and S,
wherein the nitrogen and sulfur atoms are optionally oxidizeé, and the mﬁogezz atem(s} are
optionally quaternized. A hetercaryl 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, I~naphthyl, 2—naphthyl.,' .é‘r-.biphenyl, L-pyrrolyl, 2-pyzr61y1, 3-pyrrolyl, 3-
pyrazolyl, 2-mmidazolyl, 4-imidazoly§ pyrazinyl, Zmoxazoiyi, 4~'oxazoly1= 2-phenyl-4-
oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4—isoxazohf1 S—isoxazolyl 2-thiazolyl, 4-thiazolyl, 5-
thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, Z-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl,
4-pyrimidyl, 5-benzothiazolyl, purinyl, 2-benzimidazolvl, S-indolyl, 1-isoquinolyl, 5-

isoquinolyl, 2-guinoxalinyl, S-qumnoxalinyl, 3-guinolyl, and 6-quinolyl. Substituent



through a carbon or heteroatom. Non-limiting examples of aryl and

heteroaryl groups include phenyl, I-naphthyl, 2-naphthyl, 4-biphenyl,

1-pyrrolyl, 2-pytrolyl, 3-pyrrolyl, 3- pyrazolyl, 2-imidazolyl, 4-irnidazolyl,

pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4- oxazolyl, 5-oxazolyl,

3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5- thiazolyl,
moi@dharidy Safhryl e tienyhoB:dhion yin Qhsyaidyty Bapgridsicras pyaiclyd, selected from -
the %M'S@LM ARydimidvlea-henzathiazolyl. putiay), 2-benzimidazolyl,

5-indolyl, 1- |soqumolyl 5- isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl,

jooBrAuRg!Y, 'e@pg B:0uineh- Bubstityent if maistiesidar.aachiof the.abpye
noted aryl and heteroaryl ring systems maybe selected from_the group of
arwaafeﬁﬁatﬁ@@uwiﬁ&@%% et SeHbE BEl IEWTo @@fr@b#%@/ﬁﬁ OPHE

Th€rm ekl when usediinac0m bikatipniwithrethendermaiéa. g, aramgam
ylthiox lalkyl) |ncI des nd heter rngs a

ana&\ﬂ) ¥ﬁ£§¥ e‘Ye s "lgjrﬁzeffﬁﬂ s m@rﬁy%elﬁgfuagté/kl o%ghr?d( ja sg}hldm“

thowrai&e:m@mapylag rebiphis attachadnd ag alkytgroop @y denopkphehetiaby,

for B4 @%&%@@9 H&%'Hé%) ingliding, dhose alkvl.groupsdn which a carbon

(€.g., a methylene group) has been replaced by, for example an
ﬁapb%yé@ﬁh{@ﬁﬂ@@d thhEkdxymethyl, 2-pyridyloxyrnethyl, 3-(1-
naphthyloxy)propyl and the like). [0033] The term "ox0" as used herein
(0037 anEhaiFERy G6R that S dGimIe bERSH 18 eatbir SteRk ponds e
atothe above terms (e.g., "allcyl, heteroalkyl,” "aryl" and "heteroaryl") are
meant to include both substituted and unsubstituted forms of the indicated

(egragdicalacPrefer ashsulbstitient maieties' 'ﬁm&a@fk:&ype‘mﬁraﬂl@aﬂlﬁm@m vi") are
rowde O 35 S bs ituen t fort d heteroalkyl
oSSt 0020 Subsier o o o gl ang ook

ROSE groups often referred to as yene alkenyl,
Prefietedoalisiiens, matemarbc@m}d tatiyriyl Gyeleatipytyibetddeycloalkyl,

cycloallcenyl, and heterocycloalkenyl) can be one or more of a variety of
[00gF0 U pSubeleatetfrott chlir fiot Hiitadddetor a0 reiNNRoNUGRS thoRReToups

on:e§ %Ieg@éotg &naix BR "Bi&éu‘;%c&(@%% aﬁQ@B ne@@oRkeg;@ mﬁlyk cycloatioyl,
O)NR'R", -NR"C(O)R, -NR'-C(O)N"R NR"C(0)2R,

bﬁfml’éﬂ%lﬁﬁ"wﬁjaﬁ‘ﬁmywﬁd BHFRR’ QNW‘Y{%@) € Onéftf))‘?ﬂre of a variety of
SHOI2BR R0 REQ2RimIER @ndONGC)in-BRYMBErHaAgig frebi zeralt@en,

ggw 0. whers I3 (g olBH MRS Rk SAben AR D sysh fadigal R
-NE'- C{O)NR"R'", NRMC{O)RR!, -NR~-CNRR"R" p=NR"™, NR—C(NR‘R"}"NR"‘ -S{OMWR,
-S{ORRY, -S{O)NRR", .“N’RSOQRZ -CN and —~NO; in a number ranging from zero to
(2n1.‘+}‘), where m_" is the total munber of carbbn atoms in such radical. R, R", R" and R™"
eacﬁ éreferably independently refer to hyd’;‘o gen, substituted or unsubstituted heteroalkyl,
Substituted or unsubstituted cycldaikyl, substituted or unsubstituted heterocyclo a]lcjfl,
substituted or unsubstituted aryl (e.g., aryl substituted with 1-3 halo gens), 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 1s
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'RM is meant to inciude, but not be kimited to, l—i:s}m:'olidinyl and 4-morphoiinyl. From

the above discussion of substituent moieties, one of skill m the art will understand that the

5



each preferably independently refer to hydrogen, substituted or
unsubstituted heteroallcyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocycloallcyl, substituted or unsubstituted

aryl (e.g., aryl substituted with 1-3 halogens), substituted or unsubstituted
alkyl |l§DX or thioalkoxy groups, or arylalkyl groups. When a compound

SR ORI KXY, i -

OF thie invention includes more fﬁg%l%gﬁpe{gﬁ grg%ﬁf G SSAMpTeT Y Oc%‘?ﬁgjan

bRigreupsdspindepentienticsdlected s x4t R,) RY RYhfr: R*CEoUpS,
m@@@ﬁ@@g@@ ,z@ﬁ?{gfa%% 1grgups is present. When Rand R" are '

attached to the same nitrogen atom, they can be combined with the

(R QICR;HOM IO RifhorPm Ot RE Aziemberecd fagcy'fpid%ﬁra%!&mem

-NR'R" is meant to include, but not be limited to, 1-pyrrolidinyl an
RIS HO I AS D T 4D GRS ARSI BT O FA8A Bt Fa e ot g ofe of
cskitlir the aswiundeastand thatithesSitesm 'ty isopesmt toinplude o,k -

B R SR
CCEORCH3INEO)ERS; AR EHEOCHZ) @nd $he)like) S[00361 SimiaIo- R, -
che,sybgiiuent fﬂ&?}‘?&ﬁ%ﬂﬁ?%&?&]&[@}ﬁﬁ&%!, radigal;, SHbsHL %%51, ina

moieties for the aryl and heteroaryl groups aré’varied and ma _
nEEI RS HBHT TOrZER AP ORRIBFBRCL O R INRRICES I T Afeguic ring system;
.arﬁiaﬂgfﬂ)& FOQOIR RCY Bfﬁf@@%ﬁhdegﬁ@&ﬁtﬁ'%i@gﬁ@&&&&m ger,
-NR"C(Q)R, -NR':C(O)NR"R", -NR"C(0),R', -NR- C(NR'R"R)=NR "’
O N SN R N0 e SRR o
vanthsNIG2] <R oG- DR fuoro(CiB4idlkoxyyand fluerofCdsCidxalky |,

uilgs&sﬁ#éume'a%r@a%gimg{g@eé%&ou &é&%&{%ﬁ‘ﬂ&% gfgggya@z%%&%% fhe

0
e aromaticring system; and where R’ are preferably

IiWgepehdehdys setectbenfearhsistog &, cxybstituied of insubstiteted alkyl,
isubstinded enunsupstituted; heteroalky b, sybstituted o LNSHRSEMSH: o f these

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
SIS ETGEEY aryl and substituted or unsubstituted heteroaryl. When a
[ re than one R.grou r example,

égmd)o d of the i vecntion includes mo an E é}ﬁ f(l) ‘
QLR of tH F QFoTBe ISR RPNy St B arl ek AR e
1RY grovpesdiwien amoredhde dnendh HTeSeOglais)islpresentijG03 ¥ 1 Two
1hdhs,sub F'N?%U,t R '?é'ﬁﬁ@@r%dé?x%?%ﬁg M5 é ihe.arvlor. H?E@i&aﬂé 1Ny
may optiorially form & ring of the formula -T-C(O)-(CRR %U wherein T
Aemataedy, twe of the substituent moietiss on adjacent atoms of the aryl or hetercaryl
ring may Sptionally be replaced with a substituent of the formula -A-(CHj),-B-, wherein A
and B are independently ~CRR-, -O-, -NR-, -S-, -8(OF, -$(Q)-, -S(ORNR- or & Siligie
bond, and ris an integer of from 1 10 4. One of the single bonds of the new ring so formed
may optionally be replaced with a double bond. Alternatively, two of the substinrent
moieties on adjacent atoms of the aryl or heteroaryl ning may optionally be replaced with a
- substituent of the formula —(CRR)+-X'-(C"R™)s-, where s and d are mdependently integers
of from 0 to 3, and X'1s =0~ -NR", -S-, -S(O}-, -S(Q)-, 07 =S{ORNR'-. The substituent
moieties R, R, R" and R™ are preferably independenily selected from hydrogen, substituied
or unsubstituted alleyl, substituted or unsubstitated cycloalicyl, substituted or unsubstituted
heterocycloalkyl, substimted or unsubstituted aryl, and substituted or unsubstituted

heteroaryl.



independently -NR-, -0-, -CRR'- or a single bond, and g is an integer of
from O to 3. Alternatively, two of the substituent moieties on adjacent
atoms of the aryl or heteroaryl ring mayoptionally be replaced with a
substituent of the formula -A-(CH2)r-B-, wherein A and B are

independently-CRR'-, -0-, -NR-, -S-, S(O}- -5(0)2-, -S(O)2NR'- or a single
[003nc - aHERH Berrrirnbegerl HETPRA. QO rREHHETSHGI ORI TRtHE Hew

oxyERg(80, farned makoptionalhwbe replacerd widsadousle bond.

Alternatively, two of the substituent moieties on adjacent atoms of the aryl

10095 heteroand meaye@mMaAbc@eabe@baﬁedmﬂ&@ &hﬁstﬁ&@m{@foﬂ'@e actwe

formula %: ‘T{i ere and d are |n e(g)ebnden% |nt
comspa T R SR R e S A R e,
parseibstitventumoietiesifR, (RiR' bamb @h@mmmnMM@enMy

cozr?eéggéedffm %&9%%@ é&?%&%&tﬁ%ﬁ'EH&?%F%%&E%‘f&M‘&?Mlu%H%%QE%&&%H

nsubstituted cycloallc substltuted or unsubstituted heterocycloalkyl,

Sal’is@b\shme@@%h's@%%&%ﬁt@ﬁthmf’% SUSPRTHSH e TRASIS itifetisuicient

ambelesP L2003 AsHsett herain, megerénn&egeme;pmxeﬁpr&@gf
heteroatom" is meant to include o b%% , hitrogen (N), sulfur

PhapRRERIE PRy Rt SRS LA S R A
amaeaapiablesadtsihisdneant odiciudetsalts abiler activé icompapmdsivwiiche

DregaRt E{vfﬁ’ %%dc‘év' th relatively nontoxic. %C'd :QLbases, g 5@‘2% n%@gbtamea
partlcu ar sub uent moleties ound on t e compoun s describ erein
by Wmectucg)ﬂlmwﬁdaé ioFhe| prebeaqmpmerﬂm@bﬁﬁaﬁwemwyréeﬂme desired

acifl @ﬁﬂ@%ﬁ%‘@? 11p9§ﬁt§91g'ﬁ% SRS can, ﬁ@%@ﬁ%ﬁﬂa‘é@ﬁ@ﬁﬁ@ 8otR8rabie

neutral form of such compounds with a sufficient” amount of the desired
acif gdditigpisalieatidr estitame MeHusisant by grchloric,

ny@barpasauticaliacerpiableassradditonisalisdntide sodium,

potassium, calcium, oniu anic amino, or magnesium salt, or a
moé’l?ﬂﬂ% anﬂpﬁﬁﬁ%’eﬁnc%mp%un&% ﬁﬁ?ﬁéoﬁ%sseln{ HVento %c’ efﬁsre% |ver
hydasic fanptiondlities; acitt adtlitiotisalts wakh bellpbtalindd st dontactmty the
norﬂgkét&%%] i Q&&yﬁb&eeeom@%ﬂ{meomlemmommm%y%m

er neat or in a suitablé inert solvent. Examples of
sulsmar et Cly dEEBIRADIBDRely dtOR SARSh AT AR T SB e gg e,
mdfopEineraanisacidsiike Mﬁfﬂﬁlﬁk@ﬁ&m byl bimie, NS, stakheniginate and
monohydr carbordc horlc monohydrogen pho |% .
ie like (see, for
DDA LT RSy aPoGESG G o aad e e (see, f
example, Berge ef al., "Pharmaceuncal Sahs" Jowrnal of Pharmaceutical Science, 1977,
66, 1-19). Certain specific compounds of the present invention contain both basic and
acidic functionalities that allow the compounds to be converted into either base or acid

addition salts.

[0040]" 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.

[00417 In addition to salt forms, the present invention provides compounds, which are i
prodrug form. Prodrugs of the compounds described herein are those compounds that

readily undergo chemical changes under physiological conditions to provide the compounds
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hydriodic, Or phosphorous acids and the like, as well as the salts derived
from relatively nontoxic organic acids like acetic, propionic, isobutyric,
maleic, malonic, benzoic, succinic, suberic, frunaric, lactic, mandelic,
phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric, methazesulfonic,
and the like, Also included are salts of amino acids such as arginate and
HhBgiRESHHIRERES! crédifiodbiderike givenronicroryalactinoninaeidss of the

reagtha ke (ses, dorexample.Bergg el &b Rharmaceutical Salts™ .-

m\;lrourr]éal of (I?harmaceutjcall Science, 1977, 66, 1-19). Certain specific
CopoURds OFIRE preYBRTIRTRITGH LD HtaryBetasicnersagitiovention when
rfanctionatitiesithat aflov the-componndsitaihe senvertedinto.gither hase

or acid addition salts. [0040] The neutral forms of the compounds are
[ppérerablyteyemeratedsyf dontactimgihentkaltowith:a:haseeracid @Rg: as well
isolating: the harent eompound.in the conventignal manner. The parent )
“form of the cofpound ¢ %%rr%??o[r%nﬁ?é various sa ef%ﬁ%%%%&ﬁ%ﬁﬁe equivalent
‘DHyE At dpEriand sticinessetabllity npblascsphveiits. 0041 )it atditiomer tain
darsalifer mhme@éﬁ%%ﬂ%ﬁ%k%lki?f&‘ﬂ%ﬁﬁgm988{39%@"}4?%0”%0'& orms.

rodrug fornn. Prodrugs of the compounds described herein are those
Iﬁéﬁ% ritlsARAt el tinderyectiticar erefgas Rt hybitsyical
iconditionsiterprovide theteompoundsdofthe prasentinvention.
Additionally, prodrugs can be converted to the compounds of the present
{Hdénticrebychemicatdrddidepessieal methogdsiaan SN QNVIFORMEM .

Far. gxample, prodrugs can be slowly converted to the compounds of the
( p}f%egaé n?llqr?vegnﬁon W[heno%%s’ E))e TACEN Xtes. asterePB";aeE&h{arLétgg}v& ng\ﬂmegjc

_ venti ’ aced in a transderma
1%@5@_@%@@“6}( ieprarricat reagepts {01 2hdehtainoporibundsaf theention,
W@&%Eéﬂﬂ@@g%@s@ﬂq shig-nsolvaiad formsas welk 8 %r%cfclﬁ/g‘}v%d 1’@{1@%1’1 to
anludln? hydrated forms. In general, the solvated forms are equivalent t0
RS e Bt A& At siBEssed within the scope of the present
[%%%Ftio{t Certain_compounds of the present invention may exist in )
multiple CrySTRMRE S QS AFRSTHS TorE A etet So i pHyear o Biens of
agquilvalen forthesusescontenaplatedthy thesaresenthinepiamantats ampie,
intended ta he withi : ¢ of the.present invention, [0043] Certain . .
tscomqu%}és%%@léep%éggﬂn%&igggnﬁ)ﬁa plgég%‘é%]%{)st%:ﬁhsé%ﬁ%aﬁ% AetBiR & nm
(Bptiedrserters) Brodetbe boRAS) thalassemites;diastersbmerspounds of the
prMEMArs: Beomelic: isamersand.ndividyal [Somers.ars SACOMPpassed.,

within the scope of the present invention.
present invention, .

[0045]  Where two groups are "optionally joined together to form a ring,"” the two groups
are covalently bonded together with the atom or atoms to which the two groups are joined o
form a substituted or mzzéubstituied aryl, a substituted or unsubstituted heteroaryl, a
substituted or unsubstituted cycloalkyl, or a substituted or unsubstituted heterocyclo allcyi

ring.

[0046] The terms "arylalkyl," "heteroarylalicyl," "cycloallyl-alkyl," and
“heterocycloaticyl-alkyl," as used herein, refer to an aryl, hetercaryl, cycloalkyl and
heterocycloalkyl, respectively, attached to the remainder of the molecule via an allcylene
group. Where an "arylalkyl," "heteroarylalicyl,” "cycloaliyi-alkyl,” or "heterocycloalkyl-
alkyl" is substituted, one or more substituent moieties may be covalently bonded to the

alkylene motety and/or the aryl, heferoaryl, cyeloaliyl and heterocycloalkyl moieties,
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The compounds of the present invention do not include those which are
. mown in the art to be too unstable to synthesize and/or isolate. [0044]
The compounds of the present invention may also contain unnatural
proportions of atonic isotopes at one or more of the atoms that constitute
such compounds. For example, the compounds may be radiolabeled with
respadivdgtive I€ot0pe s Sultlylascforcexantipte mmﬂkh)}cwdmeiz&mww-

2 GRIROB LA Alhizetopic yariations,of 1he compounds LRI,

invention, whether radloactlve of not, are encompassed Wit |nt € scop

andef thé %ﬁ’@@é’rﬁdl H@@Fﬂiﬁﬁ%@@&ﬁ%ﬁ@%@QPBGE}@aaﬂé@fdﬁﬁbﬁmﬂ}ej@#?edA
v tegether te, formea iR lithechve Aroups- are- crualenty hepdaghtogethpl eties

with th(étaéom or atoms to which the two groups are joined to form a
e

in { S CH o FHABE BB My I BBt B MREotRetedP | membered

hetheterdaditylarssfastitliediorunsuhstiiteted kyctoddkyl: or a substituted or
unsubstituted heterocycloallcyl ring, [00461 The terms "arylalkyl,"
[Ooféh’etemawﬁatkyhﬂt"@ydpalkyh@kybfeandnéMargmyplsfaﬂctyﬁdi’sy{ ragdigeding
(%r%ln refer to an aryl, heteroaryi, cycloallcyl and heterocycloallcyl,
moiehl
respectlvely attached to the remainder of the molecule via an aikylene

[0 o%zteﬁ A YVhese aparvialkyly "h@?r%%é‘/'ﬂﬁfé@" en YEIQRNCY] e@”éﬁlj{l Wnsubstituted

ocycloallcyt- aIkyI is substitiited, oneor more substituerit moieties
maybe covalerikib aaTs %}{R&ﬂ@h@%@@ﬁﬁ%ﬁ%hﬁ@o&mﬁﬁ%

heteroaryl.cyaloatieyt and helesesyaaliedamqleties, li respectively. A
"C1-C20" arylaikyl, heteroarylalkyl cycloalkyl-alkyl, or heterocycloalkyl-

m%%ylcs ke fm@@&éfb%ﬁ}@kbgcﬁa@c%g @@ﬁﬁﬁﬂ@m@m?&?n%@g&%@@m]
Ccyl an to, 8 membere ete cloallcyl, respectively, to
the remam%’g )4’ Ao TG B RET A 5@"6 Fﬁgﬁg f% roarylalkyl,

ycloalkyl-alkyl, or het cycloal etles in '
[G{%?Zylene |I§LS an a?'yl %Teﬁ?ﬁfy?%S@ <€P"Iéca?ltr)'?a ygle%n v% gl%“tmeaaem e’red
heterocycloallcyl prespettitelpcterthigyk mmﬁ@@h@ﬂh&dnd@dul@%@mmtfﬂ

"substituent group, ;i X&%Q&%@%@uﬁ%ﬁ%&%ﬂﬁ%&ﬁ%ﬁﬁ@@ iﬁ’é@&h!@ﬁ and
following moieties: [00

5) (AY -OH, -NH2, -SH; -CN, -CF3, oxy, halogen,
jodHgubstituigd alky iy nﬁ&@%ﬁ%ﬁ%ﬁ%@@'mewﬁ%mtygegﬁygﬁem&om

unsSubstituted heterocycloallc
substituted w1 h-at ieast one substituent selected from:

{0052} (a) oxv, -OH, -NH,, -SH, -CN, -CF;, halogen, unsubsiifuted
alleyl, unsubstituted heteroalkyl, unsubstituted cycloalloyl,
unsubstituted heterocycloalicyl, unsubstituted aryl,

unsubstituted hetercaryl, and

[0053] (b)  alkyl, heteroalkyl, oycloaliyl, heterocyeloalkyl, aryl, ot
heteroaryl, substituted with at least one substiiuent selected
from exy, OB, -NH;, -SH, -CN, -CFs, halogen, unsubgtitated
alkyl, unsubstituted heteroalkyl, unsubstituted cyclcallcyl,_
unsubstituted heterocycloalkyl, unsubstituted aryl, and

unsubstituted heteroaryl.
[0054] A “size-limited substituent” or " size-limited substituent group,” as used herein

means a group selected from all of the substituents described above for & "substituent

i2
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unsubstituted aryl, unsubstituted. heteroaryl, and [0049) (B) alkyl,
heteroallyl, cycloallcyl, heterocycloallcyl, aryl, and heteroaryl, substituted
with at least one substituent selected from: [00501 (i) oxy, -OH, -NH2,
-SH, -CN, -CF3, halogen, unsubstituted alkyl, unsubstituted heteroalkyl,

unsub tituted c clo I nsubstituted heterocycloallc nsubsttuted
e et AN OOk ) b Teteraol By tates -
Chﬁ’éb@@ﬁ@i@)ﬁlk%ﬁm%ﬂ Oarﬂdsh‘eﬁt‘eﬁiéaifylei%Mu@e@wﬂwatdéa’sumemmed 2to

0@%9%%&%@'1@?&%%‘1@@ feamy: 400521 (8): R s QM eNHR 1507 1§:A\£’ub(s:1§§ted or

halogen, unsubstltuted allcyl, unsubstituted heteroalkyl, unsubstituted
UESHISEREN Cuhe BRI Fétstoe aISANEsT tstentitid Arocycioalkylis o
sutgHbstitatedheterearyl; ang . {00221 (R)alkykibateroalkyl, cycloalkyl
heterocycloallcyl aryl, or heteroaryl, substituted with at least one
[mﬂa;stimem\salectedLdé@mo@xylm@HsuMhltamsgioug Nas G hBalageins a group

u tltut Iryl sub tituted. hete oalk unsu stituted cyclpa
. SelLJinsu(Eg fcjiolfﬁ ergg cioatle #Csﬁﬁgﬁl)sf?u%e Ayl E)Fltcf” “ﬁnnﬁ% fitu‘ffggmn sach
Stﬁétém’dryt um@sm]me@ﬁeﬂ nmtelda*stmmﬁ@e ntisopstisize-limitedlsvibsiitbent

sWOUR.a8S Usedherein, means a;0raunselected fiom all 01dR8 , ¢ memberea

substituents described above for a "substituent 12 group,” wherein each

heigpatifvted SruReiisitrersiRgiiecs subeaiael srunsupeliniteedittaed Cs-
@'K})&O@ﬁ?h @@&@@@@mmmmmw{a&l&wcﬁ%&@utﬁ-@%&&%& or
bStItE [Se ?to 2%( %nt redﬁ? Ejallcyl each substituted or
uﬁfﬁ” ﬁ%gﬁ d ¢yEfGakyTis astibstititéd or unsubstituted C4-C$
|, and,each substi supstltuted hete ocycloalkyl is a
tltj@l SFURSD SSO?I'[J Zt } enbered ]eer%sc%/c oy fjkgﬂe%gﬁé%] A
h%wemwbsmuénﬁ?myﬁimmpsuhstthwpﬁbwﬁsed herein means a

group selected from all of the substituents described above for a
[08EBstiftertgroupitowbréinsid eaehiosUOSRItedior imsdbstitétvaikyllisa

rSubstituted.or-Hegubstituted GwFa.alkyl, eaghisylstitute ﬂw{bsym%lﬂ%m

heteroalkyl is a substituted or unsubstituted 2 to 8 membered
cortisol analogs (e.g. dexamethasone). The term includes isoforms of GR, recombinant GR

“eand mutated GR.

[0058)  The term "glucocorticoid receptor antagonist" refers to any composition or
compound which partially or completely inhibits (antagonizes) the binding of 2
glucocorticoid receptor (GR) agonist, such as cortisol, or cortisol analogs, synthetic or
natural, to a GR. A "specific g glucocorticold receptor antagonist” refers to any composition
or compound which mhibits any biological response associated with the binding of a GR to
an agonist, By "specific,” we intend the drug to prefercntially bind to the GR rather than

enother nuclear receptors, such as mineralocorticoid receptor (MR) or progesterone recepior

(FR}.

[0059] A patient "not otherwise m need of treatment with a glucocorticoid receptor
modulator” is a patient who is not suffering from a condifion which is known in the art to be
effectively treatable with glucocorticold receptor modulators. Conditions kmown in the art
to be effectively treatable with glucocerticoid receptor modulators include diabetes,
Cushing’s disease, drug withdrawal, psychosis, dementia, stress disorders, psvehotic major

depression, as well as those described below.
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heteroallcyl, each substituted or unsubstituted cycloalkyl is a substituted
or unsubstituted CS- C7 cycloallcyt, and each substituted or unsubstituted
heterocycloalkyl is a substituted or umsubstituted 5 to 7 membered
heterocycloalkyl. [0056] The term "cortisol" refers to a family of
compositions also referred to as hydrocortisone, and any synthetic or
[00%8turdinari g s e et G087 PR fethoitico co e Jicr reeritormEmeyion
of kaferarin sufiadmniby of hitiacelulaciuaeepiorsialsoveterses doias thesgerdisolch as
Lrece tor, which _sgxecificallx b%nd to T'cortis.c_)l apd/o%cortisol ar&al?og,s e.g.
A HEREMSRALERE) " THe Tern Thelides isoorns 'of ORHeCombitat'GR
coghtomutatet O §0088] pEherte rinVghcacbetiotic F e ceptoramag dnistiic;
" . “whi : sletely: "
e T e B e o S e el o
meaost -LeR- aE e GIHSEIERS OE SHIBIATRIcH SYBPRHEtIE B PerRifsfd e acoR e o
subecsResiic.alucocadicaid recepial-antagonish] EIBrs10i 8N COMROSINAR -
~or compound which.inhibits anyépiological response gss?ﬁciated with the
S Hitafiiy BF ARERYG KT EYBHISE By ™ SHETHE, Wi the args o
suqureidibntialy hind-to’ the Bk dth ésdhain attetheiducteali denepiors; such
colS, ircpin}%r%lglgogtic%jgnreceptor (MR) or progesterone receptor (PR). [0059]
pa%igenf ‘Aot Gtherwise in need of treatment with a glucocorticoid receptor

o =S e TS A AN

UC_OCO ticol receptor
atqpgddletorsn Congitidng Detw in thihee afdvidivanstiestive forearateixpharbon

~t@lucocorticoid receptor modulators include diabetes, Cushing's disease,
drug withdrawal, psychosis, dementia, stress disorders, psychotic major

DiEepressiony aswelkasthese described below. 13 [00601 The term _
“treating-" refers to a indiciaﬁof success i%l(‘}: i&g}g ment or amelioration

n

L of artiH WS%%%?@F W&O%Wn ctive or subjective
parameter such as abatement; remission; diminishing of symptoms or

[09aaking teennjuBecpatheioylofeonatibn Mot tdkt aplanwiike patierat

m&RWing it the-rate:f degenerationer, desling; smakingathe inalaeintatin as

degeneration less depbilitating; improving a patient's ph}(sical or mental
3

COFBNBENTY. THE EERHETOF MBI ETON* P 8 TToNTS BhPEBR Bage P oms

ofGbjeciivey pbifecting a wide array of cellular fimctions, physiclogical functions and

disease stafes.

[0063] Cortisol acts by binding to an intracellular glucocorticoid receptor. In humans,
glucocorticoid receptors are présent in two forms: a ligand-binding GR-alpha of 777 'cfmino.
acids; and, a GR-beta isoform that differs in only the last fifteen amino acids. The two
types of GR have high affinity for their specific hgands, and are considered to function °

through the same transduction pathways.

[0064] GR modulators are typically efficacious agents for influencing tmportant cellular
and physiological functions such as carbohydrate, protein and lipid metabolism; electrolyte
and water batance; and functions of the cardiovascular system, kidoey, central nervous
system, immune system, skeletal muscle system and other organ and tissue systems. GR
modulaters may also affect a wide variety of disease sfates, such as obesity, diabetes,

cardiovascular disease, hypertension, Syndrome X, depression, anxiety, glaucoma, human
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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.

- 1006 e term :'hi lkyl" refers.to those alkyl groups having at least
D R e e B e St s
DRPRTG eI onécts ivehcarbliatormsn OESERIBTioN:@% T klgnition
eEMBORIMENDS 15 GLHGOCQRIGQIRBECEEIQRMORIATIRS o1y

[00621 It has now been discovered that modified p rimidine compounds
draspotent: PGALTRINS Bryueosdriksiterecdpons ¢ GRYS R mebiito -
réaiso sefermed tohereinias isompewtdsel ihe-presentdnmention: typicaliv
d%%t as a grrg%sts_‘ T%a}r;t{%z?l a opists or ,antag nists of GR therehy affectirlg a

Wide array of cellular fiinctons PRy EiGi SGIEar fimBloRY Wh P tigaasgadiction,
psYatesis (@603} Ebrtisoli entsdynbimding tocaireintigeelittanghicecerticaidrome,

rticoid receptor. resent in two forms: a
pﬁ%{ﬁ%&%ﬁg%%g@%ﬁ%ﬁ%ﬁ%&%ﬁ%ﬁ?&@?ﬁ %%r%c??% R-beta isoforni that
iffers i Y the fif j ids..The t vpes.of GR have high
Ty o e Socire i A e ey e AR L e
thpé5RHIE transduction pathways. [0064] OR modulators are typically
efficacious agents for influencinxg important cellular and physiological
functions such as-carbohydrate; protein and lipid metabolism; electrolyte
and water balance; and:functions of the:cardiovascular system, kidney,
central nervous system, i tem, skeletal muscle system and
other organ and tissue systems. GR modulators may also affect a wide
variety of disease states, a;ejbe\sity,( betes, cardiovascular
disease, hypertension, éyndrorﬁne X, depresSign, anxiety, glaucoma,
human 14 immunodeficiency virus (HIV ired imgaunodeficiency

Parkinson's disease), cognition enhancement, €ushing's Syndrome, (I
Addison's Disease, osteoperosis, frailty, inflammatory diseases (e.g., )
- [tebarthFitisneelinatoid artwitis asthmepamitrhinits) etifemabfunttisn-and X

are independently selected from O and S.
[0067] Zis selected from C and N. If Z is N, however, then R is absent.

[0068) R’ is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
hetercallcyl, substituted or unsubstituted Cycldalkyh substituted or unsubstituted
heterocycloaikyl, substituted or unsubstituted zrvl, and substituted or unsubstituted

heteroaryl.

[0069] RZis selected from hydrogen, substituted or unsubstituted alkyl, substituted or
unsubstituted heteroalleyl, -CN, -OR™, -L*-C(OIR?®, and -L*®-3(0},R*C, 1% and 1L* are

independently selected from a bond and -NH-,

[0070] R* is & member selocted from hydrogen, substituted or unsubstituted alicyl,
substituted or unsubstituted heteroalloyl, substituted or unsabstituted cyveloaliyl, substituted
or unsubstituted heterocycloalicyl, substituied or unsubstituted aryl, and substinated or

ungubstituted heteroaryl. R and R* are mdependently selected from hydrogen,
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related ailments, viral infection, immunodeficiency, immunomodulation,
autounmune diseases, allergies, wound healing, compulsive behavior,
multi-drug resistance, addiction, psychosis associated with depression,
anorexia, cahexia, post-traumatic stress syndrome, post-surgical bone
fracture, medical catabolism, and muscle frailty. [0065] In one aspect, the
subgiageRPINVEABBHROHEES B BRYTE du st tsompeunaiealiti sthetituted or
unSAIRG I TR A RAMEN N o HidsloBi Q008 LR Farmia (b diaad &5 are
integers independently selected from O to 2. X" and X2, are indepgndently
UnSSBRESHES o EPEI ! To8B PSR SEI BRI O B arkd N Z9EN,
howeyer, then. R2 is absent. [0068] R' is selected from substituted or
10035 ubstitdred Ak, stBSHHGREAGP IhSHRSHUERT Rtsredikst Skt ded
unsabtinsuhstitytedieyciaad oylusubstitutether=rnskiistitiitadrithete rneycloalinyd,

oy ?8%%@{“&%%%&%8%‘@%@5%% il(%lu%%/ and supsfituted °r‘¥r}§&'g?ti%&%‘§umted aryl,

< Is
eteroaryl. [0069] R2 is se ecte(g1 ?r%?r? CyO ro e’ns,u sﬁ%g ituted or

andunbabRtied tercafikyEisuisstittitedkarl unsubstituted heteroalkyl, -CN, -OR2A,
-L2A-C(O)R2S, and -Len-S(O)2R2C. L2A and Les are independently
[0038lecledifrstecied Hine anbs N o] 00 PO} RN I B Thetis B Fused eetenbiisfituted

netBydregensybstitued-oninaubstituiedalk v subsititadan dasubstituted
heteroall ylésubstituted or unsubstituted cycloallkél, substituted or

betgrostieftine FStEPsH Ricaeh sy fintetrdr ferensapiiakd
hetstdastitutedrosx einplibstituiediheterpitylsResand:R2G @reirdependentiyted
ected from hydrogen, 15 s §titute, nsybstituted allcyl, stituted
s S el iR shas)
cy@ﬁkﬂmﬂé&dimumtmmwub@témmmbammm erbuirsighstituted
m@iﬂﬁﬁe&?ﬂ&&%%%gm%ﬂ@atsﬂJaga%aa{eék MBL%QE?%,SS&@%@E&F-
[00711 R2D, R222™, and R2F are independently selected from hydrogen,
ung%%ﬂ{%}aeﬁocycioaﬂcyl, substituted or unsubstituted aryl, and substituied or

unsubstituted heteroaryl.

J0073] R4 is selected from hydrogen and substituted or unsubstituted alkyl. In an
exemplary embodiment, where R’ is methyl, -L-R' is not benzyl or -C(O0O-CHy-CHa. In
another exemplary embodiment, R’ is selected from hydrogen and substituted or
unsubstituied Cp-Cop alkyl. R may alsce be selected from hvdrogen and substituied or

unsubstituted higher alkyl.

[0074] L' is selected from abond, -O-, -§-, ~-SOy-, -C{OMNN-, -COHYO-, —C(Q)-, NRM-
substituted or unsubstitated alkylene, and substituled or unsubstituted heteroaliylene. R
1s selected from substituted or unsubstituted alkyl, substituted or unsubstituied heteroalkeyl,
substituted or unsubstituted cycloalloyl, substifuted or unsubstituted heterocycloalicyl,

substifvied or unsubstiiuted aryl, and substituted or unsubstituied iieteroaryl.

[0075] In an exemplary embodiment, each substituted group described above in the
compound of Formula (I) 1s substituted with at least one substituent group. The term
"substituent group,” as used herein, is defined in detail above in the " Abbreviations and
.Defuﬁtions” section. More specifically, in some em”bodiments, each substituted alicvl,
substihuted heteroalloyl, substituted cycloalkyl, substituied hetei‘ocycioaﬂcyl, substituted aryl,

substituted hetercaryl, substituted alkylens, substituted heteroalkylene, substituted aryvialkyl,
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unsubstituted alkyl, substituted or unsubstituted heteroallcyl, substituted or
unsubstituted cycloallcyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl, and substituted or unsubstituted
heteroaryl. [00721 R3 is selected from substituted or unsubstituted alkyl,

jfut substi ted heter alleyl, sybstituted or. unsubstituted
e R e o
heipsGbSeeitet-dry caraitstbbtitistad or erepbsttwiethrhaterdanyd sipaitated with

a@xemplaniembodiment, R isselested from substityied onunsyRstitiieds -

arylalkyl, substituted or unsubstituted heteroarylallryl, substituted or
StiRstibEtittiHtad! tici SR Al s Batiutéd Br msibatitgsgons or all of these
sheteraeycloaikytakyil, substitutet oer vnsuhstituieshhetarealleytkd groups and
ubstituted or unsubstituted cycloalkyl, substituted,or ,unsubstituted
R ros) oAl BUBRIMUSd oF LhUIbSHCo8 Biyf, dne SUbStes o1
Dgfistiystiturstdieteroaryl. [00731 R4 is selected from hydrogen and
substituted or unsubstituted allryl. In an exemplary embodiment, where
[MR26k Metilyr eRplis HEeNEYIcHE- CEO) sSO-TH2ECH3nmbsotherky! is a

s@xemplary embediment R4 is:selectad from hydrogen and substityted of ;.

unsubstituted C C20 aI}}<yI. R4 may also be selected from hydrogen-and”
SQbSHeU BF b StibStited FGHaratdA ot 1oa8 SEeéiEairormeabstimied
cP00elicyDis 2 SubsS@2d, oGHENMDEE REHO)OE, Gl Ikl iRiacisubstituiader

unsubstityted allcylene, and substjtuted or unsubstituted heteroallcylene.
R R e G T R e e o
hetasubstittiet hwierobikilicsabstituted:ordnBubstitutedwdpcloadiyl; unsubstituted

cHbstiuiadorunsubsiier pelpiacyploall.SHbsled Al ynsybaited

aryl, and substituted or unsubstituted heteroaryl. [007--)] In an exempfary
ISR Al e cH TRt e aTgiButrae serbeabab iy i theuesrimpsummley!
i0fmLR(E) IS substiiutediwithcal ieastigne substiuent grewRJhedanm
h"%lébgtitluﬁnf group, . as, udsgduherleip, is %gf'{%;d in detail at)C)lve inthe

FRbBreviations and  Defintions” Saetith: Mo Siretfically iR Somgsituted or
ussnbotiteenrsiedoh-siibstitated witytd subvstititethhéteraalcykisiibstitited
aSyeioalsyl, substitted heteracyciaaliyl. substituted aryl, sibstituted

heteroaryl, substituted allcylene, substituted heteroalkylene, substituted
UBFREHE N 6 Sub SEteiey Hetervaryidikyl, substituted cycloalkyl-alkyl,

and/or substituted _ .
[0077] Altemanvely, sach substituted or unsubstituted allkyl is a substitated or

unsubstittited Cy-Cg allcyl, each substifuted or unsubstituied heteroallcyl is a substituted or
unsub s‘tituted 2 to 8 membered heteroalkyl, each substituted or unsubstituted cyeloalkyl1sa
substituted or unsubstituted C:-C; cycioalkyl, each substituted or unsubstituted
heterocycloalkyl is 2 substituted or unsubstituted 5 to 7 membered heterocycloalkyl, each
substituted or ﬁnsubsﬁtuted alkylene is a substituted or unsubstituted C,-Cy alkylené, each
substituted or unsubstituted heteroalkylene is a substituted or unsubstitated 2 fo § membered
heteroaikylens, each substituied or unsubstituted arylalicyl is a substituted or unsubstituted
C1-Cg arylalleyl, each substitute_d or unsubstituted heteroarylalkyl is a substituted or

- unsubstituted C,-Cy heteroarylalkyl, each substituted or unsubstiteted cycloalleyl-alkeyl is 2
substituted or unsubstituted Cy-Cy cycloalkyi-alkyl, and/or each substituted or unsubstituted

heterocycloalliyi-alleyl 1s a substituted or unsubstituted C,-Cy heterocyeloalkyl-alkyl.
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heterocycloalkyl-alkyl described above in the compound of Formula (1)

are substituted with at least one substituenf group. In other embodiments,

at least one or all of these groups are substituted with at least one

size-limited group. Alternatively, at least one or all of these groups are

substituted with at least one lower substituent group. Size-limited groups
[00HHd ToversebSttioergroups aerbot défirethily detailapavatithel and Zis
N, sAbbreviationsande Befinitions::seciion.[Q048)n-other exgmplar: s.

embodiments, each substituted or unsubstituted alkyl is a substituted or
joodnsubstitted ClGa0ralkylneach sulstituted Orynsubstiidted:hetaraalkyl

is a substituted or unsubstituted 2 to 20 membered heteroalkyl, each )
S S USROG By SAD e S GAUT et 6 b et vt

2 106465 aycloalkyl seack:sbbstiated o unsubstituteithhéterteyclvedioy RS &
mggg%sf?ﬂ{gcieq or ynsubstituted 4 to 8 membered. heterocycloalkyl, each
Subshtttéd or unsubstituted alkylene is a substituted or unsubstituted C!

oogfiPOprlsns. saclh subsliied p unaubsHIEA RRIRPAIYIRNER . ang
substituted or unsubstituted 2 t6 20 membered heteroallcylene, edch.
unsghistitedcdto Rt rsubstedtbeiapplaity Riseesissuletsd 5P Rlsteid™. -OH,
andkifeadanylalkyi-gastt substitwachor wnsphstitutednhaterparylalicyl is a
substituted or unsubstituted C-C20 heteroarylalkyl, each substituted or
[oomslubﬁiﬁﬁgﬁﬁe?é@@%@&@lkﬁéﬁf@@@%@@@wmb _ pgtimﬁq&&d@ae 7
eycloalkyl-alkyl, and/or each substituted or unsubstitute _
R TN AR R GBI o SRR RER Rl 5 C oveloalio]
subieteracyaloalisyealiolsj0exT Altemathlelyddachreybititedubstituted with 2
unsubstituted alkyl is a substituted. or unsubstitute - eyl e
T P e
lovter Suiembetrel et rd sty selaehidstipatituted o plibbsititedeyeiseiRyl is

het@mﬁﬂwt'\g‘&ﬁqL@%ﬁkﬂ%ﬁ%ﬁ%%QB%% Qé’i@lgé'{ﬂ%n?@fpﬂxmﬁ%w@@?ﬂ and an
unsubstituted heterocycloalkyl is a substituted or unsubst%tj:%gd 5t0 7

aryh e RRBBHEE Heter ey EicHREy dior St or ST SHE BT IERE
beSURSuted ertunsubstititted ©dGhtatkylene, each substituted or
unsubstituted heteroallcylene is a substituted or unsubstituted 2 to 8
reopEMEredy heteleatdy/fene hedctysybstithtetordnsbstitited dftalkylisia
substitted onunsubstitted. Gl-Gs AvAlleyl Sagh RUDRURIET Oting
Su%sﬁisitggtl Hfle%iﬂgt”érsoa?&%%%ﬂ%g éﬂ%sétutgd or unsubsfitute‘dn(ﬁ?CS
unhétarosrylaicyt 2ach Sutssttrabogrirsadstitaied egeloallcyl-allcyl is a
substituted or unsubstituted C1-Ct cycloallcyl-alkyl, and/or each e
[0&B stitotedcs FoRLibh sHlreaent, L} ig'selected from a bond, -O-, -S-, -S04, ~C{ON-
, “C{OYO-, -C(O)-, unsubstituted Ci-Cy alkylene, and unsubstituted 2 to 20 membered

heteroalleylens.

{0084] In another embodiment, the compound of the present invention has the fornula
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heterocycloalkyl-allcyl is a substituted or unsubstituted C1-C5
heterocycloalkyl-alkyl. 17 [0078] In some embodiments, n is 0 andm is 2.
Alternatively, m and n are both | and Z is N. X' and X2 may both be 0. In
some embodiments, where Z is N, L' is not 0 or S. [0074) R' may be
selected from unsubstituted aryl, and aryl substituted with a lower
substituent_ R may also be selegted from unsubstituted phenyl, and
phenyl substituted with a lower gubstitient. In some embodiments, R' is
unsubstituted aryl. Alternatively, R™iS™ unsubstituted phenyl. 10080) R'-
maybe selected from hydrogen, -CNT, -OH, unsubstituted C1-020 alkyl,
and unsubstituted 2 to 26vme red heteroalkyl. R may be selected

from hydrogen, -CN, -OH, | unsu stitt;[%ib%Cs alkyl, and unsubstituted 2

to 8 membered heteroalky!. 1 be selected from unsubstituted
C5-C7 cyeloalkyl, unsubstituteds to!7 membered heterocycloalkyl,
unsubstituted aryl, unsubstituted het VI, cycloalkyl substituted
with a lower substituent, 5 to 7 memberet he broc Icyl substituted
with a lower substituent, aryl substituted with er substituent, and (1.
heteroaryl substituted with a_|gwer substituent Its may also be selected
[§r5n a BT Ry A a 216 8 mERBErat rater SR SEtR Saloshttarrogen.
sttthca stbstitsdntiseé cled fromantehsubstiited: adysandian, amyktituted or
substituted with a. lower substituent. Alternatively, R'.is selected. fr
D e e AR SRS o
ufGOBRINRA! nrallsebseleeted fronbRyidtodbricunsibsiltéd CHES afifd, ang R, -

1CIE5 akyhsybstittedowith a lower substitent, Ramay: alse, he.selectedy..
from hydrogen, and " unsubstituted C;-C5 alkyl In'some embodiments; R4

idpdragen: [R083) iF an exemplany. srabodiment, byis selected foma,
[bo% -0-, -5, -SO--, -C(O)N-, -C(QB%I?J[?-Q(O)-, unsﬂ%ﬁ%ﬁ’ed CtI-CZO,

U RAPRIA AL R AT 31 o0 WeIsEre A L Rk 8 foas e
cariotiier entbadiment pthebetmpo tndrot thie resentdtiveation-hasthaited aryl,

a]; %%L%t&gd\o?%gsu%s%ted heterparyl. R’ and R® may be optionally joined to form a

nng with the nitrogen fo which they are attached.

{0087} R’ and R are independently selected from hydrogen, substituted or unsubstituted
alloyl, substituted or unsubstituted hetercalkyl, substituted or unsubstituted cycloalkyl,
substituied or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl, substitﬁted
or unsubsﬁ'tut&d heteroaryl, and -NRURY. R™ and R¥ are independently selected from the
hydré gen, substituted or unsubstituted alkyl.,. subsﬁtuted or unsubstituted het:ert)aﬁcyl,
substiﬁlted or unsubstituted cycloallyl, substituted or unsubstituted heterocycloalkyl,

substituted or unsubstituted aryl, substituted or unsubstituted hetezoaryl.

[0688] Inan exemplary embodiment, each substituted group described above in the
compound of Formula (I) 15 substituted with at least one substituent group. More
specifically, in some embodiments, each substituted alkyl, substituted heteroalkyl,
substituted cycloaikvl, subsiimfed heterocycloalkyl, substituted aryl, substituted heteroaryl,
substituted alkylene, and/or substituted heteroalicyiene, deseribed above n the compound of
Formula (I1) are substituted with at least one substifuent group. In other embodiments, at

least one or all of these groups are substituted with at least one size-limited group.
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O~ N N\ H[0085] In Formula (31), R3" and RIO are independently
selected from halogen; 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, -CN, -CF3,
ALORESRE] HNR 0R8or dlFC{ @R ramek 4rd «8HE)2RA . ithanédsd @ec ower
Su@gﬁggﬂggﬁﬁly selected from a bond and -NH-. [00861 R', R6, R, and R2
are independently selected from hydrogen, substituted or unsubstituted

[og4syl w%@%@%gdv%%%Msﬁsfbwgaﬁ%'@wéﬁ%gmﬂ%ﬁ??%%ﬂtuted

cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or
sUpHEBIESHRIBEH S teh s ps tited BFdrsupstisted sbterbarglk R Ead R2
subRaiulee g}pg%tsig&yé&g&a @3%@%3@11 i@ aééagsméi&afl& ni{lgmgh]g@dwhgtgtﬁﬁme@ed

attached. R9 an re independently. selected from hydrogen,
e nEtFbF G AT SRS BETHIRE 0 ACCmQHEAGerre. o oted Cie
Chetoseiitydasubstitutaeddor unsuiistitutetdecycloalloplic s ubstitited:ar or
unshysis g-u & Le1otve & % " L Lt.tgzt‘e'd% cylene
%Sﬁ% Il 4%9 @8}%%%}[%%”@@ §HQQ§EL% a%cg -SI%QR%%.QF\% . le.? a%ltahﬁ% zél%«gl

t
~ substituted or unsubstituted heteroaryl, t
is ElpeHEe Ty BEb Y Wdm thealkyldrsgan suprtitarediorehsubstitédted
hetdtodiguhstildadianuastbstitiedele ol mSHRSHN R Al lyiene,

unsubstituted cycloallcyl, substituted or unsubstituted heterocycloalicyl,

[osodstitesh ot s ubstitedand substitirtor Mpsubstituiad heteroaryl.
[00881 In an exemplary empodiment, each substituted group described
R GO bLEE O PO B 1S SUBR SR At e Bhaed or

urgulpstitueit gréupeivtered spesifitally;dthsahe embodimentsicaatbycioalicy! is 2
ubstituted alleyl, substituted hetgroalkyl, substituted cyclaall _

s s R e PR AR

hesgrpetrlordlvhiRkyl ches tidEddor subSituEadHete roalieyieres, lnesoritrdek Bivbvaach

sutfsthe-aompounsafiEQmia:(h.are éHQéﬁtHF%éﬂﬁaﬁ&éﬁ@t@mmm e, and/or

substituent group. In other embodiments, at least one or alf of these
SARGUpY e USRS With St Tealp bime SizermiatrgropsaRgtinued 2 to 8
méliesrdtheedy, Atlgast one or all of these groups are substituted with at

least one lower substituent group. (00891 In other exemplary
Ilembdadimeits aRiS TompoLRERof Formula (1) , each

10091} The compounds of the mvention are synthesized by an appropﬁaté combin.aﬁon of
generally well kno‘\m synthetic methods. Technigues useful in synthesizing the cdnlpounds
of the invention are both readily apparent and accessible to .thos.e of kil in the relevant art.
The discussion below is offered to illustrate certain of the diverse methods avai}aﬁle for use
in assembling the compounds of the invention. HOWE:{?@I, the discussion is not intended to
define the scope of reactions or reaction sequences that are useiul in preparing the

compounds of the present invention.



substituted or unsubstituted alkyl is a substituted or unsubstituted CI-C20
alkyl, each substituted or unsubstitu.ted heteroalkyl is a substituted or
unsubstituted 2 to 20 membered heteroalkyl, each substituted or
unsubstituted cycloalkyl is a substituted or unsubstituted C4- C5
cycloalkyl, each substituted or unsubstituted heterocycloalkyl is a
substituted or unsubstituted %68 membered heterocycloallcyl, each
substituted or unsubstituted alkylene is a substituted or unsubstituted
C1-C20 alkylene, and/or each substituted or unsugstituted. 0
heteroalcylene is a substituted or ursubstitufdd 2to 20 meMbeLéQ R
heteroalkylene. (00901 Alternatively; each substituted ér unsupstitited
alkyl is & Stibstit tee or Urisubstittited C1CB alkyl, each substitytedhqr
unsubstituted heteroalkyl is a substituted or unsubstituted 2 to 8-
membered heteroallcyl, each substituted or unsubstituted cycloadicyl is a
substituted or unsubstituted C5-C7 cycloalkyl, each substituted o
unsubstituted heterocycloallcyl is a substituted or unsubstituted 5 to 7.
membered heterocycloalkyl, each substituted or unsubstituted afkylene is
a substituted or unsubstituted ¢u-C8 alkylen%,“and/o_r,_, each substituted. or
unsubstituted heteroalkyl@he is‘a_subdtituted ormsﬁbstitum 2108 o3
membered heteroalkylene.ﬁéyEX MPLARY SYNTHESES (00911 The
compounds of the inventigrarg synthegizedby an appropri% .

“- combination of generally well I*énong,,synthetic methods. TechnﬁémesCI
useful in svnthesizmg the comgounds of the invention are both readily

re accessible tp these of skill in the relevant art. The
e mom i kS Y St S R ————

discussion below is cffered to st
GerabIE forsprerzssembiing Rhembipou ekt theinvention HOWe Ve g

Rheaggqgg@%m ishotdntended. ine.the scope. of reactions or reaction:
- sequences that a?e useful in pgggﬁ%%‘at %’%%ﬁ?p%ﬁﬁ%% e prdsEhtted

RGERIOR, SO5ERARNTE PP B iRE Ry iR, Uk Rtk LRIGZC QDR
IRMGCGERR, NOQtled § unsubstituted aryl, substituted or unsubstituted heteroaryl,

or may be joined with the nitrogen to which they are attached to form a substituted or
unsubstituted ring (e.g. substituted or unsubstituted piperidinyl or substituted or

unsubsiituted piperizinyi).

[0093] Elompound Z may be prepared from compound 1 (Scheme I} by allcylation with 2
suttable aii;'ylatiiag agent (such as an alkyl halide or benzyl halide} in the presence of 2 base
(e.g. sodium hydride in a non-protic solvent, such as THE), at a temperature between 0 °C

- and the boiling point of the solvent. Alternatively, when 2 is an aryl group, compound 2
miay be prepared through a palladium-catalyzed coupling reaction of the appropriate aryl
halides with & malonate ester (Beare, N. A.; Hartwig, I. E. J. Org. Chem. 2002, 67, 541-
535). Additionally, compound 2 is well-known and may be prepared from a veriety of

methods familiar to those skilied in the art,

[0654]  Compound 3 may be preparéd from compounds 2 by treatment with a suitably
monosuostituted urea. The reaction is generally conducted in a polar solvent (e.g. an
alcohol, such as methanol, ethanol, isopropancl, or dir rethylformamide) and optionally in

the presence of a base {e.g. a meta) alkoxide, such as sodium methoxide). The reaction is
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3OO R43R"R..,RNRNRQRs HONN-R"ONCI| HR 4 [0092]
In Scheme |, L', RI, R2, R3, and R4 areas defined above in the discussion
of the compounds of the present invention. R', and R" are independently
methyl or ethyl. R... and R.... are independently substituted or
unsubstitutedallryl, substituted or unsubstituted heteroallcyl, substituted
“e‘%ffﬂ]rﬁifﬁ%?ﬁﬂé&t@%%éﬂ@f“ﬁﬂﬁﬂﬁﬁ%ané?‘ﬁ?fs‘tﬁﬁ@trfﬁfgﬂ %t@‘bfﬁf&léalkyl

tengitpgiitatediorunsphstittiedian (sukstituted,oiriasubstituted heteroaryl,
or may be joined with the nitrogen to which they are attached to form a

[osabstitutashond unsm;bs&w@ﬁzreimgléa @oﬁtﬂmﬂwmﬂyofaamabsﬂtmta@mmb1e

mprE’%“dl'”X' or Eubstl Br unsuqIp %qglpenzm ’LOOQS)it toundhz
R/ Be prepared from Bompoand. fg‘ 1&me | Afon With & bie Sher s

ﬂnsun’tadhﬂ@ralkynaun@cag@wp%suchlfasdanoamfhahdhembénzwm@hﬂéﬂ@ndllab

wWileaenNce.of ARase: e %ﬁ@%@bk@%ﬂ@&%ﬁ%@f&m&%& :#1 %%%m

TIE), at a temperature between 0 C and the boiling point of the
A\t rﬁ@ﬁwyewgﬁeﬁ%aﬁlw@@%n%éﬁﬁw wanhy agiephred
through a palladium- catalyzed coupling reaction of the appropriate aryl

EOG94H o ' SARARA YR s e Reepsr BB are NEDR U i S8 pen Wedh g ey
su0R=61m bl ThERhoAdditionally: 5@quﬁe%d§cweﬂ akpowaanghrmaybe

ed fro a variety of metho sfa r to those Skl|| in the art.
A RS Bk Bl B 1ot LI BT 5, e AC R
acammbtyﬁmamsum‘smutadshlmahﬂibmmpﬂcﬁgﬁamxgehéﬁ’h&lye(aondmtgdnaraly
%&‘Bﬁo‘#’&”%ﬁu& & @J%Peobfﬁf'&%% eﬁbc?cﬂ%n%@ TL%E?P&O%a”%'e 2

d
met formatnide) and optionally in t resence base eg a met %1‘]7‘16

Ouhna%aw@w&vﬁ ag@awumm%s@d@fs%@ ﬁéa@ﬁdrﬁ@té@ reaction may be

performed at temperatures higher than the boiling point of the solvent at atmospheric
pressure (forexample, 160° C for 1-butanol and 200° C in the case of dﬁléthﬂfonn@de}.
The amines NH(R™)(R"™) are generally known compounds and may be prepared from

- cornpounds according to known methods familiar to those skilled in the art.

Scheme I}
e}
R4 | Re
N
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o~ NT N
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generally carried out at a temperature between ambient temperature and
the reflux temperature of the solvent, preferably at the reflux temperature.
100951 Compound 4 maybe prepared from compound 3 by treatment with
a suitable chlorinating agent (e.g. a phosphorus or sulphur halide in a

[U%%t bl %)c(lg’?nt!aoﬂ, %’:[?‘tﬁ{sutﬁ] m.t@hlgl&h%@é%l}%@ PI]_hO}'S‘ iqor%ls'll% of the ..
pentaehloride, or preferably phosphorous oxych?on&e. WHER the teaction
cegparrifPbitwitgphbsshBras oxychloride, the addition of phosphoric

acid (H3P04) or benzyltriethyl. ammonium chloride (BTEAC) may be
[08Reficiam(oans Compd it Bhiap e pieparer ot 6ompouhdid by a

sdrestmentwithia guitablyrsubstituted amineoLhe teastignis.caried;out in
the presence of a solvent such as dimethylformamide, or an alcohol (e.g.
RIRHRA S ARSI eheB 01 & Bl (B ST Soetats Y %@lﬁfr%ﬁe-g-
damrerkdsessuthdsmdikoprapylethylaminedn The reactictisgener allyith 2
rri t at the reflux t erature of the solvent. Additionally, the =~ .
S e S e PR o
ayesseklinyhichoaskihearemction mayebecperforredsati tblmperethares yvields
siligherithan t’bﬁep&i@@&i%@&lﬁ%&ﬂﬁdﬁ?Wﬁ%ﬁk%%ﬁ@}% NG RBESWE R hner 1o

example, 160 C for I-butanol and 200 C in the case o
UiFFRAFRFITREATIEY, R e I(R™)(R™) are generally known
compounds and may be prepared from compounds according to known
et favait toioaa QIR O R LEcHEYheCir 6 OGO ERE BRI
H PRECEFIOORATREIRICPp /I0R4A R3 R"'CIONN~NHG6NH$
~NS-R RL NCO Of RN R3

[00699]  The compounds of the present invention can be tested for their antiglucocorticoid
properties. Methods of assaying compounds capable of modulating ghicocorticoid receptor
activity are presented herein. Typically, compounds of the current invention are capable of
modulating glucecorticoid receptor activity by selectively binding to the GR or by
preventing GR ligands from biﬁdin.g to the GR. In some embodiments, the compounds
exhibit little or no cytotoxic effect. Therefore, exemplary assays disclosed herein may tést
the abﬂity of compounds to {1) tightly bind to the GR; (2) selectively bind to thé GR; (3
prevent GR ligands from binding to the GR; (4) modulate the activity of the GR in a cellular

system; and/or (5) exhibit non-cytotoxic effects.

Al Bipding Assays

[6100] In some embodiments, GR modulators are identified by screening for molecules
that compete with a ligand of GR, such as dexamethasone. Those of skill in the art will
recognize that there are a number of ways to perform competitive binding assays. In some
embodiments, GR 1s 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
bmding displacement assay. Alteration {e.g., a decrease} of the quantity of ligand bound to
(R indicates that the molecule is a potential GR modulator. Altematively, the binding of a
test compound to GR can be measured directly with a labeled test componnd. This latter

type of assay s called a direct binding assay.
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NI'NHH Ir"R1 90 22[0097] In Scheme Il, R, R', and R' are as

defined above in the discussion of the compounds of the present

invention. [0098] Compounds 7, 8 and 9 may be prepared from compound

6 by reaction with a suitable electrophile (Scheme II). Thus, reaction of

compound 6 with an acid chloride, optionally in the presence of a base
[01@.p. diisbpiopylethifamine)imdrdnertsolventde gesdichiondmethdres)yanety
ot YifidsAnide.L; 112 SRl (ashion, fealmanb ol GAmRQHaM A2 un

nyl halide (e.g. sulfonyl chloride) optionally in the presence of a base
recgaigt AR BMING SUBFF A HRSSHIB P et AR iR AFMASRE Soh@RtudIng
cosyetiRs dichioramethaneqyieldsnsulfopamide SplheseactionOfimmunclogy
compound 6 with an jsocyanate in a suitable solvent iner.

. the reagent
THHGviABS the HFE AT fortiIgs. 1T ASERVS NI METH B ERe, . e
PriOmIdE ATINGBEUCOCORIICOI: RECE PROR ATTEMITY}0088] b hers,"
p. §ompoyngs of the,present invention can be esISA 100800, Eisevier
aﬂflgﬂjcocortlco% properties. Methods assaying compouf‘%s capable of
Scimsduiabing GuBoéoriBRICASE EItBT ). Setlity siachraseayeisren by
reflypically, compounds of the current invention are capable of modulating
glucocorticoid receptor activity by selectively binding to the GR or by

pRraventingeR.lgands fominding tedhe @R 4Aspmenemhotingnls dhe can

compounds_exhibit little gr no cytotoxic effect. Therefgre, exemplary. _
compeln MR RERSTT oR B RE GBHiE) O ToRPBURESYE (L tEhiR 2 sold
suffind ththesGiR: (2)selactivelyiind fodthe GR bHE3) GRdient GR tigdrdding agent

fr inding.to the GR; (4 ulate the activity of th in.a cellular
oo AR (O B hon Sttt et SRR g oot
th¢visding aambodirhents; |G Rivso dilakarsbréidentifiedrbByoscreehiing foral vte
polRlecHles ihat compatewitha igand of OR. BUGh;is dexamethasens: o

Those of skill in the art will recognize that there are a number of ways to
COBBFST BERTBEMBABMding assays. In some

[0103] Alternatively, the competitive binding assay may be oondu.c.teé n liguid phase,
and any of a variety of techniciues known in the art majr be used to separate the Bound
labeled protein from the unbound labeled protein. For example, several proce&ures have
been developed for dis‘&inguislﬁng between bound hgand and excess bound higand or
between bound test commpound and the excess unbound test compound. These include
identification of the bound complex by sedimentation in sucrose gradiém‘s, gel
electrophoresis, or gel isoelectric focusing, precipitation of the receptor-tigand complex
with protamine suifate or adsorption on hydroxylapatite; and the removal of unbound
compounds or ligands by adsorption on dextran-coated charcoal (DCC) or binding to
immobilized antibody. Following separation, the amount of bound ligand o test compound

15 determuned.

[0104] Alternatively, a homogenous binding assay may be performed in which a
separation step is not needed. For example, & label on the GR may be altered by the binding
of the GR to its ligand or test compound. This alteration in the labsled GR resuits. ina
decrease or increase 1n the signal emitied by label, so that measurement of the label at the

end of the binding assay allows for detection or guantitation of the GR in the bound state. A
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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 thfs\ é} molecule is a potential GR modulator. Alternatively, the
"Biriding of 4 S amiB o ' ER R BEIhERE GrednalFe QAR of several
matefisd t%ﬁdomipm;mde TEhigs Imn&rddynﬁsofr&ss;ay-asml}lgd~5a tisetihinding

0] irec ng assa tltlve indi

ngigé‘é gc%{r?%eégg%ga%% 133&5?395?9& ?Tcerggf afotha Or orma §1Trgf1ggln6'%cent
aéﬂ*ﬁﬁd?%i@ﬁ@é@é@éb@%ﬁmmﬁmw&ggay@an@wc@cem@usmnrﬁihgiass&ysoﬁenem
agedesetiption;of different formats.for-Rinding @ssays,inclging, &%%ﬁtgko ein

binding assays and direct binding assays see Basic and Clinical

STRTRIoYS° PR (S SHRS B A e LOo T Ay miie choice of

zammapmazsmyseﬁsmvma@gmeedeagaB&&;@S@;@%@lﬁ%@t@@n&mﬂ@%&%%@)'
d "Practice .and. Th of Enzyme Immunoassays.

- qa oratory Tec anaat?es m%%% erlﬁ’l%trgé and el\/l%i"é@ul‘é@@%l‘é‘é R e iePa!
PSéienee Prblishehs BivyAmstatdam { 1085);eadh 6BNKGGk, @Mt&oasporated
uRersin. Ry refarenceA01021, I salid-ahase compel gv%%)g st 09,38 sbaey Ss180a

example, the sample compound can compete with a la d ana yte or
dgﬁ@&f?& Bifdiegs ?éé%#ﬁfwﬁ@og@@m BAEFE EaBlitredarmateodn el
ype of format, the labeled analyte can be a GR ligand and the binding

agent can be GR bound to a solid phase. Alternatively, the labeled

[@rslyteroandbertalbietesh@GRanth:thebindingagantcanbe.d $RlikRRASE 4 using
oS RJaEnd. The concentratin, of abcled apelte bowndlohe capture.

agent'is mverse? propo ional {0 1
C@@metbdﬁpmé*mmdmgsaasayﬁﬂbﬁs inAlteriativelysthe compBtitive 1abeled

ﬂ%&%@%@%&%&%%%@%nﬂi%'gx@&%%& ang.ag “9/%% a g@%&%ﬁﬁ is said

tech niques known in the art may be used to separate t oun

PGt R tREIENBS (R atera proteiRcreriedfpie 2 seperalive binding
aW@Q@d&HQﬁd&&W@l begndexsloped tardisting H&%@QQ@Q%W%HJ?Q%%WS@M% in

E“ -an i“ xc?ss bound H.-and or between bound test compound and
THE B e s BB R RO AP A Pt TRRATHE 8RR CsoRGIRE
uboundcomiplexdycsedihéntation arGsuay @%lgpadtﬁm&ngﬁio assay if the X is less

r(ligﬁ&Q I?JHOQ;Z;{ X ass%g lo'c?%%ce)%g%%efs%% es g Egregr(]:;R Itatl%‘ aggt ner exemplary
embodiment, & compound 18 said {o be capable of inhibiting the binding of 2 GR ligand to a
GR in a compstitive binding assay if the K; is less than 100 nM using the assay conditions
presented in Example 5. In another exemplary erobodiment, a compound is said to be -
capable of inhibiting the binding of 2 GR ligand to a GR in a competitive binding assay if
the K 1s less than 10 nM using the assay conditions presented in Example 5. In another
exemplary embodiment, 2 compound is said to be capable of inhibifing the binding of a GR
ligand to a GR in a competitive binding assay if the K is less than 1 nM using the assay
condifions presented in Example 5. In another exemplary embodiment, a compound is said
to be capabie of mhibiting the binding of a GR ligand to a GR in 2 competitive binding
assay if the K is less than 100 pM using the assay conditions presented in Example 5. In

.....

another exemplary embodiment, & compound is said to be capable of inhibiting the binding

e
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with protamine sulfate or adsorption on hydroxylapatite; and the removal
of unbound compounds or ligands by adsorption on dextran-coated
charcoal (DCC) or binding to immobilized antibody. Following separation,
the amount of bound. ligand. or test compound is determined. [0104]
Alternatively, a homogenous binding assay maybe performed in which a

of :98pdrgtidnsteprisinotmeedet ckordxaniple i Attabieliolrth&iGRpay beng the

tered. by & gé%i % ég))[dgl& 1GR to its ligand or test compound. This
ass%t%araﬁo%}ﬂsngtﬁe% Helﬁle GRSresuIts in a decrease or increase in the signal

;elgﬁittﬁqgﬁxﬂﬁo%%h@@ that measurement.ofthe labglat the | end of the

ding assay allows for detection or quantitation of the GR'In the bound
potegtad "R DU RIdeVaftfof I adelsamayBedUSEa Thare Srp SHERE I #Y B o

mo}%Q@A@ﬁ,t&y @é&)fﬁ[?&i@fej:?ﬁﬂ%@fd%ﬂsi‘b@%elﬂgfg ﬁ@@ﬂ@u ' ?ﬁt'@a:@@edd.sdn@m@z
t_ose Incorpor tin , Or, sertul non-ra |oact|,ve
SRSl st A R R e Bt e e
scrag@rsf plhmﬂphidfésm@sﬁagemﬁs;cehfctrd@d%mﬂ _siziﬁrieﬁm_eaﬁta@emt@safndtme
pregésgtiﬁguo gscent, agents are especially useful inanalytical fechpiques that

re used to detect shifts in protein” stru ture such as fluorescence =
Adsmisotiopyraheiioriiveradeent eSpolahivatictiimhe Chvice df dabElépenad
BiRD.BERSitYity regyired, aaseraf.coniugation with sheragmpound, stability

requirements, and available instrumentation. For a review of various

labeiing orcsignalsdradysing systems which maybe used, see U.S. Patent
No. 4,391,904, which is incorporated herein by reference in its entirety for

hPugses.The abemoy besoubled, dlieelv.arindiiesiy s despt:
co}nponent of the assay accoré)lng to methods well known imthe art.
binfte05 Rdkeompé atiebing Y hssapsimAwdmblin PETHR BRI Hay be

Ex Qxﬁ{%@ ined-Haing thedechniques.disclased-NareindTierRamauns of include,

inhibition of Tigand binding by a test compound depends on the assay
< Eo SNBSS h P CSARSIRIRSHE O F gt TUBIa S MAIjte “and test
mAFRoYnddHat siRsusedyiniamexemplaylambpdinyent sacbamposiickist B
aid to be cgpable of inhibiting the binding o Rligand toa GRina. .
e R
celigingdtbcdisbaslicomditiony presbmed!in rRuaamnpiils biaahother eXeniprrm
caSNRdiMent- &.cofpauRd:is-said-i0.be.canable.ef dnhibiing therkinding of
‘a GR ligand t0 a GR in a competitive binding assay if the K; Is less,
neuronal cells, as well as fungal cells, including yeast. Cellscan be primary cells or tumor
cells or.other fypes of immortal cell lines. Of course, GR can be expressed in cells that do

not express aii endogenous version of GR.

{01081 In some cases, fragments of GR, as well as protein fusions, can be used for
screening. When molecules that compste for binding with-GR ligands are desired, the GR
fragments used are fragments capable of binding the ligands (e.g., dexamethasone).
Alternatively, any fragment of GR can be used as a target to identify molecules that bind
GR. GR fragments can include any fragment of, e.g., at least 20, 30, 40, 50 amino acids up
to a protein containing all but one amino acid of GR. Typically, ligand-binding fragments

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

{01091 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,
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than 1 pM using the assay conditions presented in Example 5. 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 S.
In another exemplary embodiment, a compound is said to be capable of

AT the it g S e SR IgaRIs bl GRiTa R pelinge birding

Iassayifthe dhisdens thand RaMkusingdherassay-conditions presented dn
Stliiémplggfjr%u%neoig r e gz{rggl?%gmbodiment, a compound is said to be
capable of inRibiting the binding of & SR iyERY B aUERin d itoHpEttes
epihiding adsaysifriiheckalisdessithand nM asingthe:assaydeconditions:

upresenied JnExample; Jary, embodiment, a compound
reseniea R Examale & N anales exerplan ol ggﬁgg'nagpm% A

Is said to be capable of inhibiting the binding o t0 aGRINa

 (Cethpetifrsibiiditny a¥sdy ither )aatiesdthdaition pirusingltheassayeptibie

1CorditionsipresereddnExample S:Jna anetherexemplansmbodiment a
dcgm%%;igtgdlg iﬁ? to be cai%able of inhibiting the bgndlgnxgﬂzs of a GR ligand
{0 B R A e o RTRIVE Bl o g ASSRPHIAEF, To s s HAL 2locpmrtisme
ﬁth@'ataémwgdmdﬁioﬁ?ﬁ&@ééﬁﬁeﬁgm&mmﬂhe?af&l@bgﬁgﬂ}fﬁhr@p\ghgbl@iated
: 0 used to assay a large number of potentia
LIS R e S e
(e 6eu it wiusases, @ daseribed hersiny Youdentifythosentibraty™M TV)

smembersdpadicuas chemical spegies.of sebglasses) H&%ﬁ%@ﬁ&%@m

desired characteristic activity. Preparation and screening of chemical
“HiBrarids lfé“\k‘/%fhIﬁﬁgixﬁ?‘?élfﬁb%%‘ﬁ%ﬂilﬂ%%aaﬁ(@é’\)i a4 fhlogamphenicol acetyl
upreparation. o) chiemicaldibraries are-eemmescialicavailable(see. 819 . 35%3
PS,.390 MPS, Advanced Chem Tech, Louisville KY, Symphony, Rainin,
R A A el o rant PR Py LA, Gos0 P e
e dhe s Bhafords AN B CelitBased! Assayspfos07); Celkbasechassays

civalvewhole cells-or el fractions.cantaining GR8 assayfepdinding or .
modulation of activ%f GR b%/ a compound of the present invention.

CESBITIRY Tt B pEsthat can e esaa iecsrdimy o fréthods BiaheAn

cinventiondneiusiecdegs anymammatian selisineldinelepkacytes.siyeh @s
neutrophils, monocytes, macrophages, eosinophils, basophils, mast cells,

[erid]lyrfiphoeltesosyohiais Ticeals @neiBn calse leukemiasBurkittisied in o
NORAOMas: Mk selR Ancluding MaUse MAMMA JUMOL VIS ik =
percerved-modulating effect is due to non-GR binding cellular effects. In an exemplary
embodiment, the cytotoxicity assay includes cbntacting a constitutively active cell with the
test compound. Any decrease in cellular activity iﬁdicates & cytotoxic effect. An exemplary

cytotoxicity assay is presented in Example 8.

. Specificity

101117 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 to non-
GR proteins. Selectivity assays may be performed 7 vifro or in cell based systems, as
described above. GR binding may be tested agamst any appropriate non-GR profein,

mcluding antibodies, receptors, enzymes, and the ke, In 2n sxemplary embodiment, the

27



cells), endothelial. cells, fibroblasts, cardiac cells, muscle cells, breast

tumor cells, ovarian cancer carcinomas, cervical carcinomas,

glioblastomas, liver cells, kidney cells, and neuronal cells, as well as

fungal cells, including yeast. Cells can be primary cells or tumor cells or.

other types of immortal cell lines. Of course, GR can be expressed in cells
northat dmdhat iexpress aendogeneusuersion détERJG1A8] nasothe caseslary

ragments of OR..as well as protein fusions, can be used for screening.

R A al St oy D WAL hoShds & eired.
proiret GRefragment dsedrarschigreRscapabid ol bneingthéigarms ary
spe€lindexamethasone);, Alterpatively, any fragment of GR can be used as

a target to identify molecules that bind OR. GR fragments can include any

fragfment of; &13a 8518866 A0RP G310 428 @fpino acids up to a protein
containing all but one amino acid of OR. Typically, ligand-binding

f nts will compri. se transmemprane regions and/or most r.aﬂ of the
O e e B Rl e
sluriggereddoyc@roastivatiorsisabe t-thridmnsi e GRoah etk at drsaSiy praliigy

emASHARLOEG R A LS determinad;in, many-Ways . 5ah SXAMBPIRe 2scn:

~downstream molecular events can be monitored to determine signaling
mvEBiGRSUP G HS FORFRED8 RS TR thaee Sitvine< SRREhifeStafiohs that

_occur_as a result of stimulation of a GR receptor. Exemplary downstream

[03dgenti FESHTRHE FRRCTGREN: ValeatBe BIHAnS &R BRBSarEE Ay oA SHHY

(ai@ntegenismHerdnaliesethcelisinolude-sipregulatiantof aangimbes:dtoid receptor
%Iucocgorticoig fesponse eltement GREi));degendent ne;ﬁ).f gPEP.Cﬁ(

R SR e Taneleraae. ATOMATASS). Th Addition . Spectic B fPe

corspiteEptiiehito @R gutivatidn magbeadsetdysuetiasidsteoraltiiR) agonist (e.g.

cofXPISSFIOR NS IRohlasiswhich s, dawbregslated by OIGRCOTICOSI, sical

primary hepatocytes which exhibit glucocorticoid meédiated upregulation
TSP E et atiidrg b ok aUE LR 0E paHte {BVELPHEd)). GRE-mediated gene
expression has also been demonstrated in transfected cell lines using
(ORI ot e R BT NEtR B Glie MOS8 bl RTS8 RRarATH M T RR O
anMLisprometer (MM strankigatlestupstreaam afta paielsgenss w any
consiiruct . Exampl!jeds f. useful repo ene .constructs incl grase

. | of. reporter gej 0 Lédcflrut-i}
oo 005 Al BSEan s AL By A S BRSPS A bAcr s
bif @R T & furrcticgral e valpefionrobirahsctiption@krepresbionheantyeher
nuCRHed Out el inesSUCh A8 MOROGYIES LF ALMAR KN SRrRIasts.
Useful functional assa¥s ) - o _
antagomist binds preferennally to GR rather than the mineralocorticoid receptor (MR) or
progesterone receptor (PR). In an exemplary embodiment, the specific glucecorticoid
récep'mr antagonist binds preferentially to GR rather than the mineralocorticoid receptor
(MR). In another exemplary embodiment, the specific glucocorticdid receptor antagomnist

binds preferentially to GR rather than the progesterone receptor (PR).

[0115] In arslated embodiment, the specific glucocorticoid receptor antagonist binds to
the GR with an association constant (Kq) that 1s at least 10-fold Jess than the Kq for the NR.
In another erabodiment, the specific giucocorticoid receptor antagonist binds to the GR with
an association constant (Kg} that_is at least 100-fold less than the Ky for the NR. In another
embodiment, the specific giucocorticoid receptor antagonist binds to the GR with an

association constant (Kg) that is at least 1000-foid less than the Ky for the NR.
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include those that measure m-ibeta stimulated IL-6 expression; the
downregulation of collagenase, cyclooxygenase-2 and various

chemokines (MCP-1, RANTES); or expression of genes regulated by NF

B or AP-1 transcription factors in transfected cell-lines. An example of a

ﬁl-lk())a ed assay measuring gene transcription is presented in Example 6.
i? Ho1 FyBiEAiP ConBOtGE thHat B ESte P i Wb RIS <ay S A8 Trsa!ing
atéstedeimaceytotoxi Tty assay. iGytatexicitjuassays e usedda deteimine

tl tent to which a -perceived maodulating effect is due to non-GR N
R S FeoLdt degpound o
Ry Iciigesdontacting a constitutively active cell with the test

compound. Any decrease in cellular activity indicates a cytotoxic effect. An
[@kiethplii§redasioxicitysasdayrisepre sentedh i ExashpleQoGziSpecificityorticoid
r9dotd] JQQIWMSIQEE'ﬂ@tl%@%hg‘&'%m&ﬂﬁxg%%%%tt%qle@d ﬂf such

specificity agsay (also referred to herein as a selectivity assay). Typically,
"ERERTIGIY AUSayS HERIEE ToSHAGTE EBPBH AL SR n vitro or in
A cell-based assay for the degree of binding to non- GR proteins. )
LS eictivity AZsTY S MEYBE BEHOPRTEY IS GisiA Fanpadsa dyetents, s
pdesdeibethaboe; GiRlbidiing srayhe testediagaifist anyapiareRERe with 2
- in..including antibodies, receptors, enzymes,.and, the like.
e s rom & 4
sHEate FeeRitor or nuclear receptor. In another exemplary
embodiment, the non-GR protein is a steroid receptor, such as estrogen
HeceptdtAbrégedibrbierbceBiIE GREFSGET redepids (Sraamer Euebiticoid

receptorcArexemplant specificiy assay is presented in Example 7. D.
Methods of Modulating GR Activity [0112] In another aspect, the present

ivent royi s.of modulating glucocarticoid receptor activity

R B S e

Thiathoaraéises eamedtivy acORe witharsompoont of theapteseripient and a

chventiensuch asthecampound of Formula (1). and detecting a change
in GR.activity. [0113] In an exemplary embodiment, the GR modulator is
an antagonist of GR activity (also referred to herein as "a glucocorticoid
receptor antagonist"). A ghnco rticoid rseceptor antagonist, as used
herein, refers to any coﬁ'rpor\s' i r pound which partially or

™ R (D

[0120] Where a phanmaceutical composition includes a compound of Formula (I3, », m, 7,
%A L RYR?, and R® are as defined above in the discussion of the compounds of the
present invention. R is also as defined above, with the exception that R? is selected from
substituted or unsubstituted arylalkyl, substituted or unsubstituted beteroarylalkyl,
substituted or unsubstituied cycloaliyl-alkyl, substitated or unsubstituted heterocycloalkyl-

_ alkyl, substitited or unsubstituted heteroalkyl, substituted or unsubstituied cycloalioyl,
substituted or unsubstituted heterocyeloalkyl, substituted or unsubstituted ar .’L and

substituted or unsubstitited hetercaryl.
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completely inhibits (antagonizes) the binding of a glucocorticoid receptor
(GR) agonist (e.g. cortisol and synthetic or natural cortisol analog) to a
GR thereby inhibiting any biological response associated with the binding
of a GR to the agonist. [0114] In a related embodiment, the GR modulator
is a specific glucocorticoid receptor antagonist. As used herein, a specific
[01Ylucdeerticvitipcs ptobeltagoriist pbierstcwivg! eonmpesitivrreliéentpound
pha¥hich.inhikits. any.bielogical response-asseciated withdhepinging of a
GR to an agonist by preferentially binding to the GR rather than another
nuclear receptor (NR). In some embgdiments, the specific glucocorticoid
receptor antagonist binds prefe ally#e GR rather than the
mineralocorticoid receptor (MR)~ar_pfogesterone receptor (PR). In an
exemplary embodiment, theospeci fic glucocorticoid receptor antagonist
binds preferentially to GR rather than the mineralocorticoid receptor (MR).
In another exemplary embodimient, the specific glucocorticoid receptor
antagonist binds preferentiall
receptor (PR). [0115]4n a rélated &mbodiment, the specific glucocorticoid
receptor antagonist binds to the GR wijthlan association constant (Kd)
that is at least 10-fold less than the -1In another
embodiment, the specific giucocorticoid receptor antagonist binds to the
GR with an association constant (Kd) that is at-féast 100-fold less thanthe(iL-
(o1 far the NR. imanotherempogiment ihgrsReeiic. GlUGEERILEAIN of the
receptor antagonist binds to the GR with an association constant (Yd)

COTRRATE LRI EXHTHHIOFOIP LS than the Kd for the NR. 28 [01161 In an
exemplary embodimept, the p.reser}é inventjon provides a method of '
0 G RG: GG B CORATEBHC e RO Tl e OB e
disgliicacerticioidrdiceptdr bydadnministévingtdiacsd bjegitin meeghgfsuchesd of
< CE%%a\tmﬁeenrt, an effective amount of a compound of the present invention.
aﬁ Methods of treating a disorder or condition through antagonizing a

{01%'3129&%%%%5%‘%? RIQE RS, Al oxided IR MERBIIREIERS des from i 1o

inistering to a subject in need of such treatment, an effective amount
205 millsmpsud dhorTersrRdeHtiAvBRIdR. 10 48 1T itfeiebAbERtRiS, a
phineibadiaf mpduatiog aglueosanticoid recepiaris-praideccbiye-methpd
" includes eﬁ%ﬁcpf of cont cting atF?Iu oc_:orticotid riece?tor.t\ﬁvithka tades from 1
PO Stind of Bie reSRr v EhtioR ahtt deteaiing'a Change i I advin *
wl@btheilligrams of the compound of Formulae (1) or (IT}.

[6125} The compounds of the present invention can be prepared and administered in a
wide variety of oral, parenteral and topical dosage forms. Oral preparations include tablets,
pills, powder, dragees, capsules, lquids, lozenges, gels, syrups, slurries, suspensions, eic.,
suitable for ingestion by the patient. The compounds of the present invenhon can also be
administered by injection, that is, i11tra§cnousiy, intramuscularty, int;acutaneousiy,
subcutaneously, infraduodenally, or intraperitoneally. Also, the compounds described
herein can be administered by inhalation, for example, intranasally. Additionally, the
compounds of the present invention can be administered transdermally. The GR modulators
of this invention can also be administered by in intraccular, intravaginal, and intrarectal
routas. inciuding supposito_ﬁes,.insufﬂation, powders and aerosol formulations (for examples
of steroid inhalants, see Robatagi, J. Clin. Pf:armacof. 35:1187—1193, 19935, Tj\%a, Ann.
Allergy Asthma Immunol. 75:107-111, 1995). Thus, the pharmaceutical compositions
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glucocorticoid receptor. IV. PHARMACEUTICAL COMPOSITIONS OF
GLUCOCORTICOID RECEPTOR MODULATORS [01191 in another
aspect, the present invention provides pharmaceutical compositions. The
pharmaceutical composition includes a pharmaceutically acceptable
gxcipient and a compound of having the formula: I R* R3 N XL hN H
SR R TRt tierdos R bdAmisstteRnc dmpositorinciudes te
compaisndoaf Fonmglaotl MR, Xt Xiaths: RMB2ANHR4AE. 88 vention
91% .ina%g %Povgciguﬁg% g(i)scussion of the compounds of the present _
invention. R3is°als6 as detinet ABEVE RGith e RcCRpbl tiagmedlgcarrier or
Setectetafromiisubstituted:ortAsubstitud ey ialey psubsitied of acoeptanle
ggp@@g&@g{g&ﬁ@@pﬂg@%b substituted or unsubstituted

cyeloallcyl-allcyl, substituted or unsubstituted heteroeycloalkyl- alkyl,

gHbstituted ﬁ%ﬁg&p&ﬁ itted. hetaroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstitut d leotrésfg%%%gl%%}ﬁpsol% fifUite Bresent

W RE AR ETEACAI P Ao StsRif e oF arsbibstibated etetoail. 29id form

Wmﬁnmﬁmwﬂ@f@mﬂ@sﬂ!@m@!@H%@u@%%%ﬁ&@,%gb&%ﬁegﬁ%ogispmibze
@%H Jes a ngﬁg&mrggggtlcgég acceptable excipient and a compound 0
' 39 RF BN THBSH RS 1 e ORRUME I Bt ies diluents,

’ﬁavmg thetormula; &
Rapianek R disias, definpdibbavebiRithiRitispussionofther an encap sulating

material. Details on techniques for formuiation and administration are well described in the
scientific and patent literature, see, e.g., the latest edition of Remington's Phaﬁnaceuticai

Sciences, Maack Publishing Co, Faston PA {"Remington’s").

[Q127] In powders, the carrier is a finely divided solid, which is in a mixture with the
finely divided active component. In tablets. the active component 1s mixed with the carrier
having the necessary binding properties in suitable proportions and compacted in'the shape

- and size desired.

[0128] The powders and tablets preferably contain from 5% or 10% to 70% of the active
compound. Sultable carriers are magnesium cartbonate, magnesium stearate, tale, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacanth, methyleeliulose, sodium
carbo}:ym_fthylceliaiose, a low melting wax, cocoa butter, and the lile. The term
"preparation" 18 in.‘ganded to inchade the formulation of the active compound with
encﬂap‘sulatin ¢ material as a carrier providing a capsule in which the active component with
-or without other carriers, is surrounded by a carrier, which is thus in association with it.
Similafiy, cachets and lozenges are included. Tablets, powders, capsuies, pills, cachets, and

lozenges can be used as solid dosage forms suitable for oral administration.

[0129]. Suitable solid excipients are carbohydrate or protein fillers include, but are not
lirnited fo sugars, including lactose, SuCrose, manmitol, or sorbitol; starch from corn, wheat,
rice, polato, or other plants; cellulose such as methyl cellulose, hydrexypropyimethyi-
cellulose, or sodium carboxymethyleellulose; and gums including arabic and tragacanth; as

well as proteins such as gelatin and collagen. I desired, disintegrating or solubilizing
. i “ w



compounds of the present invention. [0123] The pharmaceutical
compositions described herein are typically used to treat a disorder or
condition through modulating a glucocorticoid receptor in a subiect in need
of such treatment. 101241 In an exemplary embodiment, the
pharmaceutical composition includes from 1 to 2000 milligrams of the
agegmpoumddicEormuiks (he oro@s)linksbmbyeimp auimdiesisgtigar, algimic acid, ora
saliRhaEmacgulical compasitian includes from 1 to 1500 milligrams of the
compound of Formulae or (11). In other embodiments, the
(01 @@Fr%ét%sc%?%%ﬂ@@mlé-gﬁ%fé%hﬁné@%@@pagﬂwlgf%ﬁ@fsﬁb@r
compound of Formulae (1) or (I1). 0,1251 The compounds of the gresent
solRAERLTBA LR ASe SPeisated B Harinieterdd Ry RiFe Vdtsny Br Gral £54
polpeEemiesal and topicatidesagéiforms 1Oratpseiparatipasiinclue dajbbets,
ills, powder, dragees, .ca s, liquids, lozenges,.ge r slurries
o B B R e R M e ey
codiivezpfesentinatuwioh ednads tobbazghaiistbeathingiinjeCtons threpound (i.e.,
dos‘i%%?y?ﬂ%ﬂé(ed%ﬁ%}'éﬁ&%@ﬂzdf‘lﬁé‘i‘rﬂ&@ﬁ‘&ﬂ#éé}{’ 2BHREHARRUSNsing, for

raduodenally, or intraperitoneally. Also, the compounds described

ex FeplirPeEh B Bawn of B HRatatiol 165 ehkaitiite, hraa @y, of gelatin
andAdditiopaliysithe ccampoundsnbihe pieseatinventancanibaadainisiesed
,transdern@Iy. Tjﬁ:u_efgaR m dul?tors of trtlis ane ion can also be1
SRt BY THRAOGU A TR S AGTHAT Shd Nt Arectal routes "
majnelsiding!supposithries pindyffadonzpowd erst anpsalesodol fdrmutadions (for
X id inhal ) i1 Gli I
w08 605, T A R ery A il o L0 Jgge
para§OB et té plaitnasuttar Eonpostis B eRsscribed herein may
be adapted for oral administration. In some embodiments, the o
(033 ArnTAE SIRREETECTHNGSIHBIFSsH P IH &SRS SRA-tSAR ESM SEGTE Lty acid
ghREesRILINVeRlion-HI v dlesphamagemisaleormpasiions inchseing a

pharmaceutically acceptable carrier or. excipient and either a compound
G (). o & BharhACEUNEAN) ACCSIaBIE Sl ora » Pos

Do EB LT T BF-( S A pharmAcRIER)

intcampeuisd: ofZEd muldas: (Hverd(1) ¢ {01, 261 Eorgire pasiigiipharmaceutical
compositions from the compounds of the present invention,

[0 armiageuticath raorepiatiénchriesslsarnbe eitarioalidiet figuitoSofier

oxSU0: REGRALAUONS INCINGE, DOWdEr SoitRRIEIS rBflIS. CARSHIG . RENE R
suppositories, and dispersibfe” _ '

preparations can be formulated in solution in aqueons polyethvlene glycol solution.

[0133] A-qﬁéous solutions suitzble for oral use can be prepared by dissolving the active
component in water and adding switable colorants, flavors, stabilizers, and thickening agents
as desired. Aqueous suspensions suitable for oral use can be made by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic gums,
resins, methylcellulose, sodium carboxymethyleeliulose, hydroxypropylmethyleellulose,
sodium alginate, polyvinylpyrrolidene, gurm tragacanth and gum acacia, and dispersing or
wetiing agents such as a naturally occurring phosphatide fe.g., lecithin), a condensation
product of an alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a
condensation product of ethylene oxide with a long chain aliphatic alechol (e.g.,
heptadecaethyiene oxveetanol), a condensation product of ethylene oxide with a partial ester

derived from 2 fatty acid and a hexitol {e.g., polyoxyethylene sorbitol mono-oleate), ora
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granules, A solid carrier can he 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
ent literature, see, e.9., the. latest edition ofRemington’s .
B L e R S G a5t GGt B ey cid anc o
IREmiRgoREY. (0a.27) i potiders, sheicarrenisadfinglyrdivideehsolithpension
which s ingmixturewith he finely divided getive compgnent, In tablets,
the active component is mixed with the carrier hawﬁg e’n essgry e
Biriclifiy Propertiss i Liitalin & propofons arie sompacted imtire shapering
agadssizerdesire 0128k The pawdersiandJablels-prelsrablycaniain, from

5% or %LO% to 70% of the active compound. Suitable carriers are

OSINQIATTEY, . - .
magneélum carbonate, magnesium stearate, talc, sugar, lactose, pectin,

in, starch, gelatin, tragacanth, methyleellulose, sodium

o oty Teai68a LI hSTRRE W, SBLS-BLER Ehe PeomRec e

shertly Upleparationiidsiihfemdeditardnotuderthe faiminlation of therastive forms
icomPeLRdmihencapsulaling material as a carrier providing a capsule n. .
which the active componént with %?Ovi\ﬁth?)ﬁtaggtﬁré? Egéagﬂgsrs:? ?gg & lgn]a('aa(ﬁldmon
I {PLaCHT BPIWRTER G theiaTs. deseiatiahiaitrs ibuSimikrccaehttatand

- slezenges drgdneludadictabiets, Rowdsrs: capsuless pills. cachets, and

lozenges can be used as solid dosage forms suitable for oral

[adalinisitadiop- {00k SLitalensolichexcipigata:are carbabysiate of protein;.
Jfllers 1igc%9§ﬁg)u§?arﬁvr%ot. limited to sugars, including lactose, sucrose,
riarnitol “or SorBitol: Stafth HEEBAT WHTERE! CIte” Jotdtansroth erghantsauid

preeliiifose suchtas riethyt.clluldseshydrioxy prapytmeihyhicetulosesar, such as

sodi X ylcell - a ,ﬂms_{iyncﬂlg ling arabi d .
piseaieitiveat i bt L
PHRANEGFAL G B SERIb A G I vagiehtdrhug! loe sudded, Buch Astthiations can be

. peressclinkedpolyvipylo pyrelidoneragarn, alginicwcid, or a 391;1};%;5%05{ an
rovided with suitable

ﬁg&%ﬁsoﬁo‘gp‘iﬁmealgg e. #O 3(}) Dragee cores az\e?f? _
batings sUch a8 conceRtratet SUYAr s dtitionE witich m&y- 2y cotain
phyumaarabie] fatcypaiyvinylDyrrolidoner carbdpalgelihpriyethniane glvieol,
AdartanmdigdesJacayet soluions. and sulgbie grganic, splvents

or solvent mixtures. Dyestuffs of pignents may be added o d BBI& DR
na}:&gﬂe@f these. Suitable emulsifving agents mclude naturally-occurring gums; such as
gum acaciz and gum tragacanth, naturally occurring phosphatides, such as soybean lecithin,
esters or partial esters derived from fatty acids and hexitol anhydrides, such s sorbitan
mono-oleate, and condensation products of these partial esters with ethylene oxide, such as
polyoxyethylene sorbitan mone-oleate. The emulision can also contain sweetening agents

and flavoring agents, as in the formulation of syrups and elixirs. Such formulations.can also

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

{6136] The GR modulators of the invention can be deliversd by fransdermally, by a
topical route, formulated as applicafor sticks, solutions, suspensions, emulsions, gels,

creams, ointrnents, pastes, jellies, paints, powders, and aerosols.

[0137] The GR modulators of the invention can also be delivered as microspheres for

slow release in the body. For example, microspheres can be administered via intradermal
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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
I SRIREP ATHCa TTTEH BB RFEPSPEGEN: A& Ao FORE 81 SarcHES CHiBITE AT Eiichao:
J. agyla@lfélmci!:]}%gﬁﬁsybdm:%ltmﬁasg,zm,a@@IM@lm&gaam%m%c{&xsgm o
capsules, the GR modylator compqu ~dissolved or suspende
L Totis CBICH 4SS O TN TR o ROt hare
adiglycolith(erewdthoblistabiliZers:. [0A8 11 For Preparing. Siippsitaries, a low
S0 Wikt B0, 28 RIS, Q' Ak ACld Abiparideaof GacaRLIter, Is

Irst melted and the active component is dispersed homogeneously

oiigrein, as by stiring. Fhe.mallan.nemegensous: mNe is,then Pouret sos

Into convenient sized molds, allowed to cool, and thereby to solidify.
as jPEB 219 Geiu Ry foFmeprePa B it IYR SORIEBNO SiBPEh ST sRtprc,

sulBiRLIsions, ek Sxampemaienefwater/pronyens glyeohselulions: fiigneous
parenteral injection, liquid g}reparations_ can be formulated in solution in

oF QRO B IR T A R e Bl T P B 355 ARG R SR S ol IS GifatRe

preforoiah uise ban mm&m@mmsmm-qmmmm W%n_%‘ﬁt-simwateﬁ%-
79209 adn%'f%935%%%9@%‘2@%%:5!%%’39%%’c%a %&%&@iﬁﬁ“égf%@%c‘(%@'{&%%ge”ts
a Aqu e nb

S desire eods suspensions sulta or oral use cah be made by

10 | e'i%lglgomﬁr g&%%lg)'g ‘E!‘%Haiﬁ%}‘fﬁoﬁﬁ@t@?%%ﬂ%ﬂ&%&%Eﬂn‘? OMSare useful

maiterial, such as natural or synthetic gums, resins, methylcellulose,
forppdpnter BB EINT cERb S a RGO B ropyATHEt FAESItD 3EMIBISHR R nto
2 RGINaeyReVIRYIBYEroldane Tau M HagRean e oH-ARAGKI @Bfhmonty
dispersing qr w?ttln%agents such.as a naturally occurring phosphatjde
CORPHEC R & ABhTEERBI POOL AR BikyTRHE Biul Wit Ry 2 e
Aracid (e=gocpabtoxyetintenadstearate ha condengdtion preductaidtRitenss
o542 WL I0006HaIn AlNENG Alcanol (& G RSRIERCRRINSNR ot o
oxycetanol), a condensation product of ethylene oxide with a partial ester
ey rddLfrothl eeph ry HeRg itk auh@itol {erghippiypysiethyleltadsoritell can be
criRRNs QIR RIS hOh AiA CONFBNSAtION Rreslictiaf.athyiene. exide Wit @as oleic
partial ester derived from fatty acid and a hexitol anhydride (e.g., .
sl ETHYIET S Bitd RaHG oteAte 1P udoae SOLpensh Seare &
ceAlSgIoGRialT ane Kimone:pee STheatitemslichasethyt oteaiprapyt conventional,

wdll %Qx@n’%{é’n E‘zza%%efachniques. The formulations may contain pharmaceutically
accaptable‘au‘xﬂiary substances as required to approximate physiological conditions such as
pH adjusting and buffering agents, toxicity adjusting agents, e.g., sodium acetate, sodium
chioride, potassium chloride, calcium chloride, sodium lactate and the like. The
conceniration of GR modulator in these formulations can vary widely, and will be selected
primarily based on flmd volumes, viscosities, body weight, and the like, in accordance with
the particular mode of administration selected and the patient's needs. For IV
admunistration, the fonnulation can be a sterile njectable preparation, such as a stertle
injectable aqueous or cleaginous suspension. This suspension can be formutated according
to the ¥mown art uging 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 parenteraliy-acceptable diluent or solvent, such as a solution of 1,3-butanediol.
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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. - [01341 Also included are
solid form preparations, which are intended to be converted, shortly
{é)ﬁiﬂre pse Gégelli_%u]ig f&r_nngrgrﬁ%aé?{tion f‘ir:or | ad tini St-:%ﬁ n. Such liquid
orms Include SoIUtONS. SUSPEnsIOns, and emulSiBne These BrEpATAfBHS
devargr edhraire, dscad ditiocantes thieldcfive sonpenetitizotonahtsy flavers,
-atRbilizess s Rutfers, artificial; and natural ;sweete §§&m9|3%9§{ﬁéﬁéﬁ'dimﬂy 0 th

thickeners, solubilizing agents, and the like. [01351 Oil suspensions — ~
el T UTBAERKY S SR TG R OR RSB At6R T A VoG el ecoilisu eh
cagoarachusoilsolyerlssesame ailorcoeanut ol BsdR Asmingr akQik sUehaas
' o%{suspensions can contain a
i

as liguid paraffin; or a mixture of these. Th
Jf? & i ;ﬁay FSH S fasfigRgirean, one can

specips for target cells, or are otherwise nreferent
thic ening agent, sUCA'as " DeeswAK. Rafrs par

f@wedtelingagerits Canthelatitedito providetacalatable ofatpreparation,
'h%ﬁk%@nﬁ?c&')‘.cﬁﬁ%égcf%%%?’iﬁ%@; I S%ﬂ%fm,;ﬁg%ggg?%s‘%z%% gl 6:695-

preserved by the addition of an antioxidarit suc IC acl
Takaiple O anihjdctabie 6itvehitle! sEeffintd 7¥9Pharmacoi. Exp. Then.
281:93-102, 1997. The pharmaceutical formulations of the invention can
19148] pelitr PRETEAAT BB NITRTEBY hRarsiEey ThgiNcpEsdersanipeugh form
ivegetabigoailonadmineraheihdessiibedabeve, oha mhdure.aftbestme actve
S_uitablete ulsi .fin(g agents ipcIL{)de nat rrall(%{-occurrring -urns, suchas
R K ARE U Trag BB, AN RGP PhdSpRAEs caening
dasrseypeantiecithinp esters ercpartiaddstetsabérived from fattyacidsrandviais or
ital. anhydri : orbitan._mano-oleate, and condensation., .. .

s e o e S AR or TR st o
chpRIORyeHiyERa! s BHBkE Pherbdlbate LThrekssaeisiorican also contain
sweetening agents and flavoring agents, as in the formulation of syrups -

(B elixiPs I8HCH A HUIEGSHERARAISH ‘cBitdir araemaiennay be varied or
apfeservative,1ah ai60lorinthagentrd 03:36]IThecGR madutators:fthenically 10 me
tinyo%ntignac%g d?gg?eﬁyered.b t_rans[dertmaIIX, by a_topical ;(ﬁute,
formulatéd as applicator sticks. SBIUHONE: %&ﬁéﬁ’%ﬁ%@” BhitfSEE gaprgonent
IGreameooinments| pestas, Jelliestpaintsspawgetd atidragrasolsfid 37)

The GR modulators of the invention can also be delivered as
SmicroBPRERESHOITSIBW RilelaBiaY (h (ieNBBdY CPés BRahiple Eisrospheres

can b@gﬁ@@m@s’e&@mmﬁ@

{0143} In still another aspect, the present invention provides 2 method for the treatment of
a disorder or condition through modulation of a glucocorticoid receptor. In this method, a
subject in need of such treaiment is administered an effective ameount of a compound having
one of the formulae provided above. The amount is effective in modulating the

glucocorticoid receptor.

f0144] A vanety of disease sates are capable of being treated with glucocorticoid recepior
moduiators. Hremplary disease states include major psychotic depression, mild cognitive
mmpairment, psychosis, dementia, hyperglycemia, stress disorders, antipsychotic induced

weight gain, delirium, cognitive impairment in depressed patients, cognitive deterioration in

individuals with Down's syndrome, psychosis associated with interferon-alpha therapy,
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injection of drug -containing microspheres, which slowly release
subcutaneously (see Rao, J. Biomater Sm. Polyrn. Ed. 7:623-645, 1995;
as biodegradable and injectable.gel formulations (see, e.g., Gao Paaran.
Per. 12:857-863, 1995); or, as microspheres for oral administration (see,
e.g., Ey)es, J: Pharr. Pharnraeol. 49:669-674, 1997). Both transdermal
chrantg jrfraldernah oseisiaffort sotsemrbicdpreryfor diewks orasibrtha!
oy 0138] Jhe, GR:medulater pharmageuticalfarrmulations ok the.nventianine

can be provided as a salt and can be formed Wi_th many acids, including
heasiae biist ARAREH 5 RGN s QAR HR B FATHR tartaHEO Tiadic depression,
anSUECIRigicel6s, Satsienthiohe: Mowe: selubleHmaqueoyisr«r iathen piefoniaicy
solven are the corresponding,free base forms. In.ofher cases, the
AR o8 5 VOIS OVERT | NSt R ),
co Ot 20h suerose, 2694 Syadmitod, at &l sbhioingesst, 4 8ot & Grthiatiisy,
inf ﬁ%&?ﬁ&@&m@‘gn BUOn Iouse (AR IR aneiet e mRadiment, 16 G Rarena

ator formulations of the invention are useful for parenteral
fumgdiatireiafierrsuehvaslifeRE o RN S8 MTRISt BB YR HRHISTation
i nfRody.cavityiertdmenafanargancihe torswations #aNt-drog resistance,
administration will commonly .comprise a solution of the GR modulator
ALY AR p RBTHTA G TRREAT 885&6?& EAMHEH SAMEHG tRE LB pthbia
fravehiclesdnd colvents that candie feniplofbd mrthwitef @rmhiRingerisdes

solution, an isotonic. sodium.chlaride. . In addifon, st Ixed of .
S e R R e Sy

copupodesnitisardivedisl Ean e L empldyetdpritenty sypsthdtie rR6Herept
diglycerides. In addition, fatty acids such as oleic acid can likewise be
[0 18 iAke iprapalid b R Eres trhaseesoltateapecstapie gisdhod of
iredgnerallyfiee of-undesiabie.matierTdrese ormulations mayikesterilized
by conventional, . well known sterilization technigues. The formulations ,
2d S ORI DAl TR aCEt ey ééeﬁf&bﬁlét°é‘ﬂ>ﬁﬁ9§ﬁ?‘é%%r§?é‘ﬁé8§ PETHPOUne 1
theeasited tocapproxirhate: physiologicdFoanditiofis sugh.as pH adjusting
~and buffering agents, toxicity adjusting agents, e.g., sodium acetate,
- [0sédliurithehtorie p POt ssidmactloddaiatalciiratchioride, thodigndadtdaerande

aihe kg, Jhe .ac%%gsﬁm&iﬁﬁf%fﬁ%@%wat%y&9&%@ Jarmaations Safes

vary widely, and will be selected primarily based on fluid volumes,
cfeersite Sibbdy Welght SaRE I8 ATRE N HECOFBENCE With VN6 P Qftietiars:

infnede.of administratian.selecteshand.thepatientsoreedss£0¢ bY condition, the
administration, the for i

_ mulation can . be a sterile injectable preparation
B B S LR OB G by DSHGTHOLE S e i T
castispensioniosrybedonamufatecharogrdingode of administration also is taken into

consideration.

- [0147] The dosége reoiﬁlen also talces into consideration pharmacokinetics parameters
well Imown in the att, 1.e., the .rate of absorpfion, bioavailability, metabolism, clearance, and
the like (see, e.g., Hidalgo-Aragones {1996) J. Steroid Biochem. Mol Diol 58:611-0617;
Groning {1996} Pharmazie 51:337-341; Fotherby (1996) Contraception 54:55-69; Jonnson
{1995y J. Pharm. Sci. 84:1144-1146; Rohatagy (1995) Pharmazie 50:610-613; Brophy
(1983) Eur. J. Clin. Pharmacol. 24:103-108; the latest Remington’s, supra). The state of
the art allows the clinician to determine the dosage regimen for each individual patient, GR

modulator and disease or condition freated.
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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. 34 [0140) In
another embodiment, the GR modulator formulations of the invention can
&S helRBrEd by the sk aipaedmes Mitich e orithpe omsiea be
2dNSINBERARI §f-alith LRO0EYVIOSRH «he by ervploying ligands altaghedita.the
li osome, or attlached direfctl¥ ta the ohigonucleotide, that bind to sui.rgfce,
) g . ?ﬁavely

Pinembranie protéii faceptord of the cBIMESHitiG IR ehd6 ey tosis By
rhposemiessparticultrhs where ¢ddiposomeé:sphfacecarkesigandsons for oral

aéﬁ%@rgﬂ&%ﬁ @@ﬁﬁﬁ%&@a@&%{ Sahenyisepreierentially directed fo 8., ¢ 20 mg

specific organ, one can focus the delivery of the GR modulator into t

PeargeLtanS iR AV {8k 4ty At MUt ERAEd o Iviersahapstils are fom about

11329303064 A296: Chonn, GuATsPpRin: Bistechnel, £:698x 708w108%aces can
Ostro, Am. J. Hosp. Plarm. 46:1576-1587, 1989). [0141) The

, Pl ‘ [0141) ‘

D p H B CHICHY Y B FAFATION f< HIEPEFABIT T Qi dstaus thmicth&iichtforfrD 25

tithecprephsaitiontis $ YDHN deddnito aunit dosesicontaining aplisoptiatie bHlood
uantities of ive cQ nent, The unit dgasage fo be a .

<AL RSP AT & RPN el CORRAG IO EAN S Rces can

upsré palration 24U S rackétdek kabldisd chp sutes anppovedals idmisigeble GR

rARRoYles B dheunit desage foin)can: be A capsuls: fablet, cachst, or

lozenge itself, or it_can be the appropriate number of any of these in

At SO TG 4D FHohe GRIAHTGTo Fa BAETES R BoleRt i &t ik Higaan In

"Reepatationimay hevaiidd acvadjustes-fromQll sag. tndOB0R-MEMETS K

({é@j%ally 1.0 mg to 1000 mg, most typically 10.mg to 500 mg, according to
e particular application and the potency of the active component. The

position_can, if desired, also contain other compatible therapeutic . . -
e TG LR RN OB IO BT D Bgon
b CoOdORTICOIDRECERTGRS [0143]st arotharaspeetdieiner and

1yaseniinvantianpravides amethadSor the treatmeniaf 2 disarbeliabrs, such
condition through modulation of a glucocorticoid receptor. In this method,

lapeiibiBeih AEEH o SuchPEEE AT TS SRSt ERaN A BHIEHFE AnBRIRod of
adfnsntompeunid havingoohe-of tirénfanmulae pravidedaboue dhe-amennt:

dleslirelm%%%vﬁfymrﬁ? %H}%ﬁ' T&f@d%gé%ﬁ%gg é%?a'%rrggg Pr;[sonr‘hc‘{i onal materidl ieaching the

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

[0150] The terms and expressions which have been employed herein are used as terms of
description and not of Hmitation, and there is no intention in the use of such terms and
expressions of excluding equivalents of the features shown and described, or portions
thereof, it being recogmzed that various modifications are possible within the scope of the
invention claimed. Moreover, any one or more features of any embodiment of the invention
may be combined with any one or more other features of any other embodiment of the
invention, without depariing from the scope of the invention. For example, the features of
the GR modulator compounds are equally applicable to the methods of treating disease
states describaed herein. All publications, patents, and patent applications cited herein are

hereby incorporated by reference in their entirety for all purposes.



[0144] A variety of disease sates are capable of being treated
withglucocorticoid receptor modulators. Exemplary disease states include
major psychotic depression, mild cognitive impairment, psychosis,
dementia, hyperglycemia, stress disorders, antipsychotic induced weight
gain, delirium, cognitive impairment in depressed patients, cognitive
deterioration in individuals with Down's syndrome, psychosis associated
with interferon-alpha therapy, 35 chronic pain (e.g. pain associate with
gakiroedBpiageal reflux disease), postpartum psychosis, postpartum
depression, neurological disorders in premature infants, migraine
101 sheadaetesywhesityrtibbete gy cardibvaktularitiscasahhypermnsignion and
we 15 PEOIS X PIESSION. ISy laUcOmmandmLnodeficiency
Virus ) or acquired immunodeficiency syndrome (AIDS),
[0159@”%%%—@%@@% SoAzhaliners discase %ﬁ%ﬂ&iﬂﬂ%@ﬁd@%ﬁneﬂs
cognition enhancement, Cushing's Syndrome, Addison's Disease,
to debsTRBFSRIBISOR 4IRS (RAARMHAKSR) WidoasEs! BTy TeheOaArRTigsns one of the
plidiSYmRIigartyitisyasthmaaneddbintis) medrepab-himetion-related
ailments, viral infection, immunodeficiency, innnunomodulation,
[@1s@ytlcaj%mga@xq'@@@&ﬁﬁm@ﬂﬁf@i_@mwmmﬂmmmwﬁim.b@m\dmm
__multi-drug resistance, iction, ps iS,.anorexia exia,_:
with RSt A RS By Fgﬁéaﬁ&%ﬁﬁé@é E%%%%%%%%éf%%%&%l |
Phefataietismyatdafinsle fréity hemmethbds oftreatrErfidnclgeshe soivent

sysiBg i SSGI0.A PARNILIGEN &f fchlinaipsoimibe RaBuL o,

eftective’amount of a compound according to Formulae (1) or (ll), or a

sradbrnmaeéltiealipricheptable SalY tHereT RIS THEE i an xS piary =

«ysSIRadiment.thenresentiovention:pravides a method of treatinga
disorder or condition through modulating a GR, the method including

[01 HMiIRtSiEsing éﬁ@&#@iﬁ% ipmeadobsuchiraatme Madneffetive@mourt:

. of a compound of the present.invention compound.of . vy
RO O LT Ao BGLAL o e T ki 5 Hgain
cligeeata dxeasedhrougmmotiuating tHenGRisuefified ssca THerapBunea}

effective dose". The dosage sgh t ctive for thisuse,
S S O S
corthsiage vfterttiscusadysoRd e i HE S SV @%ﬁ%ﬁéﬁé@a&m up 10 5%

-159ndition. dbe generat stateof the patients-henlthithespatientsphysieaheld
status, age and the like. In calculating the dosage regimen. fora patient,
confignietie Yragimifistation also is taken into consideration.

Fxample 1. 2-(3-Chlorobenzvlimalonic acid diethvl este_r_ {_Conmoum 2; B zmd. R"=Ht, R

VI.

= 3.chlorobenzvi

% SN Ci
P
O v
EtOJI'
[0S

18155} To a suspension of sodium hydride 95.24g, 0.131mmol of 2 60% dispersion in
mineral oil) in THF at 0° C was added diethyl malonate (20.0g (.125mmol) dropwise. The

contents were warmed to ambient temperature and 3-chlorobenzyl chionde (21.1g,
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[0147] The dosage regimen also takes into consideration

pharmacoldnetics parameters well known in the art, i.e., the rate of
absorption, bioavailability, metabolism, clearance, and the like (see, e.g.,
Hidalgo _Aragones (1996) J. Steroid Biochene. Mot. Biol. 58:611-617;
Groping 81996) Pharmazie 51:337-341; Fotherby (1996) Contraception
(B1B59189") JdtiTso (1T9s) T VRRAr eI dun a4 v soReharaghTroosyied
i harpazien01610:643; BIOphyi O83) EMb e CHRy RZdRAGA iec with diethyl

4:103-108; the latest Remington's, supra)., The state of uic art allows the
Bick v HESHATIE e DA Eaea o SHcH GRS pEUBA R e
anod Uiﬁt@bhmdl diseas® gragonditioncr @ata_dtkﬁe/é[@id&]i Sihg_i e.lmyﬂttui&iplﬁe gave
i 9@5@%_5?%@%%%ﬁ8£§:§% B’}B‘%H!@.Oi@ﬁﬁ‘é%@%gﬁn%%ggwﬂ nistered

epending on the dosagé andfrequency as required and tolerated by the

@adignt. The formulations.shoulds provide a syfficient guantity of active

agent to effectively treat the disease state. Thus, in one embodiment, the
Rbarmaseyficaltormilations fae&ga@&&m&ga&&m%%@omﬁ@ﬁf isin
a daily amount of between about 0.5 to about 20 and per kilogram of
%@HW&ght 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 |
Ve LgﬁéPEi‘é‘s%éj%%eg%mﬁ@%é‘a{dﬁBﬁéﬁIW 9@?@%?%%5 gdR"=EL R
admimsteradito an anatomically secluded site, such as the cerebral spinal
fluid (CSF) space, in contrast to administration orally, into the blood ‘
istremm, Intoddiadyeavitianinte acdren.gfamqgan Substantialyrigher r°
dosages can be. used in topical administration. Actual methods for

I ‘ 3 ﬁl)erally administrable GR modulator formulations will be

preparing-pare
n of appar h killed.in.the art and-are _described inynor. 1
e B Nt e -
*Revepreraviédiated Antisteroid Action," Agarwal, et al., eds., De Gruyter,
New York (1987). [0149] After a pharmaceutical composition including a
Erehodulatol et milettion hudd beeiisrirulataerinvah’alepldble Bt R =
£agigndteam be placed in an appropriate container and labeled for
treatment of an indicated condition. For administration of GR modulators,
sueh] labelinghwewehinCivdne: gc insuctions coRcemNYATE amaount Bt R =
ﬁr_%ﬁ‘éeo%%}’m%’z‘g method of administration. In one embodiment, the

invention provides for a lit for the treatment of delirium in a human which

[ogtuges,a GR modulator and;instivgtional materialisaching e, p - 5y »2 =

hant]

3-cyanob ehzyl)

[6164] 2-{4-Cvanobenzyl)malonic acid diethvl ester (Compound 2; R' and R" = Et, R =

d-cyanobenzyi)

[01651  2-(2-Cyanobenzylimalonic acid diethy! ester (Compound 2; R"and R" = Et, R=

2-cyanchenzyl}

[0166] 2-(3-Methoxybenzylymalonic acid diethyl ester (Compound 2; R' and R" = Et, R’

= 3-methoxybenzyl)

[0167] 2-(3-Nirobenzylimalonic acid diethy! ester (Compound 2; R' and R" = Et, R =2-

nitrobenzyl)
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indications, dosage and schedule of administration of the GR modulator.
[0150] The terms and expressions which have been employed herein are
used as terms of description and not of limitation, and there is no
intention in the use of such terms and expressions of excluding
equivalents of the features shown and described, or portions thereof, it
[0146®ing 1ecdgnized: thatalarious dnbedifidation $ Creposs B@Mﬁﬂ@lﬁ»theﬁéche 2
mm ghe invention claimed.. Moreover, any one or more features of any
bgdlment of the invention may be combined with any one or more
[01§§§efof eS8 AL AIBE . embadiment of éh%nagy@ml@mw@m Bt R®=4-
artlng rom the scope of the invention. For example, the features of
mfrﬂ\@@ﬁ) modulator compounds are equally applicable to the methods of
treating disease states described herein. All publlcatlo ten %
Glﬁ%er%&p%ﬁfé%m%@ﬁ%ﬁwaﬁ‘féﬂlﬁ%ﬁﬁtﬁ%gr%%& ﬁeﬁf&ﬁ’ &
= stheinentyetyfor all purposes. 37 V1.. EXAMPLES [01511 The following
examples are provided solely to illustrate the present invention and are
[01net intendgeteslivintit)senpe-atind imsertien (GsudesoritbRhereRi. = Et, R’
[Ol?l}é% h P essure Liquid Chromatography- Mass Spectrometry
e'r ments to determine retention times (RT) and associated

Exfinsaonra i RRAOIIER Halnd, ghe of e (Riauing slings Sphent A

y fe. Xperiments
chiperfermbRon adtiztbmass Platform LC spectrometer with positive and
negative ion electrospray and ELS/Diode array detection using a
Phenomenex Luna CI8(2) 30 x 4.6m column and a 2 mL / minute flow
rate. The solvent system was 95% plve t A and 5% solvent B for the
first 0.50 minutes followed by a gradietit up to 5% solvent A and 95%

- solvent B over the next 4 minutes.”Thefinal solvent system was held
constant for a further 0.50 minutgs. [01541 Method B: Experiments
performed on a Micromass Platforni L@T spectrometer with positive ion
electrospray and single Wavelengtﬁi UV 254run detection using a Higgins

CI| eus CIS 54m 100 x olu da 2 mL/ minute f
) ST & o Pl BT8Py EO TSR 5 1O I B EL bR,
1 9&hﬁiﬂd)5%ace®nltmenmwmm@@am%#éknndé@mﬁ (e fof the first
é&“?i'%&ﬂé%ﬁ%g ntip tps?@@@lﬁ%ﬁﬁ%@%@%%ﬂ&@@%ﬁ@

& nex minutes T aI o) ven system was held
was added. The reaction temperature was Ymsed to 130°C for 2 hours and then cooled 1o

ambient temperature before water was aacied and the solution acidified with 2N HClag. The
resuiting soid was filtered then washed with water and the dried to afford the product as a

white solid, 840 mg. LC-MS: RT = 2.87mins; 267 (M-H)" 265 (M-H)
[0173] Also prepared by this method were the following compounds:

[6174} 1~Meth'y1-5 —p]neeeﬁl}flpyrimidine-fl,4,64trionie {Compound 3, R’ = phenethyl, RS =
"methyl). LC-MS: RT = 2.82mins 247 (M~+H)", 245 (M-H)

{Ol?S} S—Isobutyi—l—metliylpyrin1idine—2,4,6-trione (Compound 3, R} = 1sobutyl, RY=
methyl). LC-MS: RT = 2.44muns 199 (MAH), 197 (M-HY

- “ 3 —
10176] 1-Benzyl-5-(3-chlorobenzylpyrimidine-2,4,6-trione (Compound 3, R = 2-

chlorobenzyl, R* = benzyl). LC-MS: RT = 3.6 1mins 341 (M-T)
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constant for a ftu-ther 2 minutes. Example 1. (" Chlorobenzvl)malonic acid
di ethyl ester (Compound 2: R" and R" = Et, R3 = 3-chlorobenzyl) ~CI O
EtO EtO 0[0155] To a suspension of sodium hydride 95.24g, 0.131nunol
of a 60% dispersion in mineral oil) in TIU' at 0 C was added diethyl
malonat ézo .08; 0.125mmol) dropW|se The contents were warmed to

OhABient terhBeRRE drid- SRS IBERA T ERG I 721 fg s end 31Emman
cﬁﬂﬂ&ﬂ:ﬁﬁﬁﬁf@ﬂtﬁiﬁ&%’ﬁ[&ihﬂ&t@dt@ refiwxdonMravicapled and
concentrated in vacuo. The solid residue thus obtained was dissolved in

[ Ut aﬁCBeiXtﬂaﬂiédxwﬁthldiﬁbhylpﬁﬁhﬁﬁth arganies wWashedwith biine,-
4 t |
e R e R S

romatography on silica ge WI Fin éyc‘lo e gave

[Olgrogw@%%%ﬁ@m%g fp'xh% gﬁmﬂf%%% (ME)s. rr =

Also prepared by this met ollowing compounds
[{59m7s22ph ety 1malonic acid diethyl ester (Compound 2; R' and R'=

Et, R3 = phenethy't) [0158] 2-Pyridin-4-ylmethylnalonic acid dlethyl ester
o BloRbaR et < PRI Ry iy e PIORBSLE . & = o,
Brihiethoxybenzyt)malonitacid diethy) e %ﬁ(@ﬂ%@%%&&@éﬁ)& 1 n,

é¥§3 = 3&%&9@{;&%9&?&2 33 Bromobenzy %%@f@%@ﬂethyl

hloro malonic Cld diethy].e nd 2; R"and R
@[ﬁ (3 Bﬁﬂ)ro erzyi e§§ pm}g‘ﬂiiorodbg %ﬁ AR tﬁeﬂﬁl
véstmbé@x)ﬁn e 2R aﬁd\w Rt RB=iR2-Bhlapddenzytp [0268)"

2-(3-Cyanobenzyl)malonic acid diethyl ester (Compound 2; R' and R" = Et,
[R3H 5-(2-Chlorobenzyi)-1-methylpyrimidine-2,4,6-trione (Compound 3, R =2-

chiorobenzyl, R = methyl). 'H NMR (D6-DMSO) 7.48-6.87 (4H, m, aromatic CH), 4.09
(1H, t, CH-CHy), 3.26 (2H, d, CH,-CH), 3.05 (3H, 5, N-CH;).

[0183]  5-(2-Chiorobenzyl)pyrimidine-2.4,6-trione (Compound 3, R® = 2-chlorobenzyl, R
=H}. "H NMR (D6-DMS0) 7.52-6.94 (45, m, avomatic CL}, 4.06 (1H, t, CH-CHy), 3.25
2H, 4, CH,-CH).

[6184] 5—(3—Clﬂorobenzyl}pyﬁ1nidine—2,4,6—trione {Compound 3, R = 3-chiorobenzyi, R?
= H). 'H NMR (CDCls) 7.31-7.08 (4H, m, aromatic CH), 3.71 (1H, t, CH-CH;), 3.48 (2H,
d, CH,-CH).

[0185] 5-(4-Chiorobenzyl)pyrimidine-2,4,6-trione (Compound 3, R” = 4-chlorobenzyl, R*
=H). LC-MS: RT =72.48mins 251 (M-H)

[0186] 5-(3-Bromobenzyl)jpyrimidine-2.4,6-trione (Compound 3, R* = 3-bromobenzyl, R
= H}. LC-MS: RT =2 51mins 297 (M+H)" '

[0187]  5-(3-MethoxybenzyDpyrimidine-2,4,6-trione (Compound 3, R = 3-
methoxybenzyl, R = H), LC-MS: RT = 2.1 7mins 249 (MAHDT, 247 (M-H)

[0188]  5-Benzyl-l-methylpyrimidine-2.4,6-trione (Compound 3, R* = benzyl, R? =

methyl}. DC-MS: RT = 2.51mins , 231 (M-HY
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3-cyanobenzyl) [0164] 2-(4-Cyanobenzyl)malonic acid diethyl ester

(Compound 2; R' and R" = Et, R3 = 4-cyanobeuzyl) [0165]

2-(2-Cyanobenzyl)malonic acid diethyl ester (Compound 2; R' and R" = Et,

R3 = 2-cyanobenzyl) [0166] 2-(3-Methoxybenzyl)malonic acid diethyl

ester (Compound 2; R' and R" = Et, R3 = 3-methoxybenzyl) [0167 )
[0129(3-NitPFeBemzpnralimircradior didtayirostei{aoppeliad 2 R-aRgReF gL R
~R3 L. %&1@{9&6{1%&%&9;{@1@]{% (2-Nitrobenzyl)malonic acid diethyl.

ster (Compound 2; R"and Et, R3 = 2- nitrohenzyl) [01691
018 gd it geid digshyl SSter daompeune 2; RnangdrzyE Bt =
R3 4- nltrobenzyl) [ 01 2-(4-Methoxybenzyl)malonic acid diethyl ester

H). (@eﬁﬁoﬁﬁd’? RzRd-P=HR3 = 4-methoxybenzyl) (01711
OB S A S SR (GRmRRYIL A B and R =
mefr{3yedioronerzyl) nanemxﬂﬁwmmams tridhe (€ ompeund 3~ R3 = 3-

chlorobenzvl. R4 = methvl) CI 0 OI'J~ N)1-O H [01721 Methylurea
[Ol(ﬂzﬂSgr@Q\ﬂdﬁhm@ﬁ)emgﬂ)‘mshiwmfeﬁﬁtédrsmdl(mmnpetmd)ddﬁ (T B4g,

-me%h%}’ ben DR jpdimey etiﬁ( F%r'ﬁ@ﬁ%‘i'@c&i'a?'iﬁh)sééﬁd a solution of

zy malon|c acid di ester (2.85g, 10.0mmol) in

s, dimethylformamide, (5ml ), was;added, Therfeastion femperature Was ound 4

3|d|560 to-130C for 2"hours and then cooled to ambient temperature
R’ befeisoimesewas aoasidnd the solution acidified with 2N HClag. The
resulting solid was flltered then washed with water and the dried to afford

the product as a O/Ct
l
o Y
\NJ\/(
OA\N Gt
H

[0193] 5-(3-Chlorobenzyl)-1-methylpyrimidin-2,4,6-trione (760mg, 2.85mmeol) was

dissolved in POCI; and to it was added benzyltriethylammonium chioride (5.70mmol} at 0°
C. After 10 mins the reaction was warmed to ambient temperature and then heated at 70° C
for 2 hrs. The contents were cooled in an ice bath and water carefully added. The
precipitate that formed was removed by filtration, washed with water and dried to give the

product as 2 yellow solid, 160mg. LC-MS: RT = 3.14mins 283 (M-HY
10194] Also prepared by this method were the following comipounds:

[0195]  6-Chloro-3-methyl-5-phenyl-1H-pyimidine-2,4-dione. (Compound 4, R* = phenyl,
R = methyl). LC-MS: RT = 2.55mins 235 (M-Hy '

[6196] 6-Chioro-3-methyl-5-phenethyl-1H-pyimidine-2,4-dione. (Compound 4, R =
phenethyl, R® = methyl). LC-MS: RT = 3.05mins 263 (M-H)’

[0197] 3-Benzyl-6-chloro-3-(3-chlorobenzyl)- 1 H-pyimidine-2,4-dione. (Compound 4, R’
= 3-chlorobenzyl, R* = benzyl), LC- MS RT = 3.79mins 359 (M-H) |
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white solid, 840 mg. LC-MS: RT = 2.87nuns, 267 (M+H)+ 265 (M-H)-.
[01731 Also prepared by this method were the following compounds:
[0174] 1-Methyl-5-phenetliylpyrimidine-2,4,6-trioiie (Compound 3, R3
=phenethyl, R4 = methyl). LC-MS: RT = 2.82mins 247 (M+H)Th, 245

) [ 5-Isobutyl- I meth midine-2,4,6-tri ne( mpound. 3, R3
1) %@ =AYl e R i 166 FPUGF (W)
i$ONTGI i F- SreBedhlent MVRWM@IAQS Qam@(Clo you d 3R3
ehlorobenzyl, R' = benzyl). LC-MS: RT = 3.61mins 341 (M-H) 40 [0177]
[81(3:iChierbbenzy{}-isobbtylpyirihidinesyR 4estriond i (Campbund (oRps18d 4,

of 1,. R4 54s =3 (M-H) [0178]
Pgh([S %Elil%o@r%ybie%/zy% 1%%%%&%%&@ ngﬂz- 4364?%2%12%%%% ggund 3, R3=3-

iahlgrobenayl, Rs #phenyl), L.C-M ﬁ%iﬁg ﬁ%m%&&é%%&%%@\é%ﬁgum

017 ]5 Benzylpyiimidine-2,4,6-trione (Compound
-ﬁ 3-Chlomiaig gfg TWM‘T@lIS@]MS T= 3 73mins 325 {(M-H
Chlorobenzyll 1- ethylpyrlmldlne -2,4,6-trione (Com ound 3,R3=3-
!Qh bob eI PR LT RIRL DE MO TR0 1A (Grgmawed 4 R
LH)Lidrdde(24, /-Gl @H )0404: @Lﬁ,-t:a ShhGE)7 3n1%(2H, d, CH,-CH),
1.45 (3H, t, CH2-Cl43). [0181]

[52((&-}Ch&mhﬁblzy[)}lcﬁhﬁﬂ)&pwimiﬁiﬂ%ﬁlﬂﬁﬁrﬁmmediﬁiﬁmmumd@dR&é 3-2-

%%%—% ]5%21%) ?Zkte oro enzy)ﬁnmefhylgﬁlm d?nzgz(l\fl gl)trlgr?g _
ST SRRl s DOt o Ty o

ICL @Hl}lcgo(bguggHRs ~Noghil). J0188]: RT = 3.08mins 283 (M -H)

5-(2-Chlorobenzyl)pyrimidine-2.4.6-trione (Compound 3, R3 =
- B2Mlordbehipyt-RO=Myropere b SERMSO NG 2. %@ﬂn@@crmpa\a@flrfét&

SRR 06 (RH: trCHGH2) 2325 (3Hlid, GHasCh). [0184]
5-(3-Chlorobenzyl)pyrimidine-2,4.6-trione (Compound 3, R3 =

@-ZEB@OF@@H%)‘J:. Ré. ahlauh&dﬂMFi (Q%&aliﬁkw&ﬁéﬂd@mﬁ&maﬂgwm

él@f“é enz (Fzr%ﬂ =) 4“5 %E %illp l]Jnd 3,R3= —

ﬂ&oroﬁﬁqﬁlomobemyl)—6—Chloro—1H»pyn11ndme—2,4—d10ne. (Compound 4, R? =3-
bromobenzyl, R =H). LC-MS: RT = 2.83mins 269 (M-HY

ar

[0207] .5-Benzyl-6-Chloro-1H-pyrimidine-2,4-dione. (Compound 4, B® =benzyl, R = H).
LOC-MS: RT=2.56mins 237 (M+H)7, 235 (M-HY

[6208] 5-Benzyl-G-chloro-3-methyl-1H-pyrimidine-2 4-dione. (Compound 4, R = benzyl,
R* = methyl). LC-MS: RT = 2.83mins 249 (M-H)

[0209]  5-(3-Methoxybenzyl)-6-chloro-1H-pyrimidine-2, 4-dione. (Compound 4, R™ = 3-
methoxybenzyl, R = H). LC-MS: RT 2.54mins 266.8 (M-H)"
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= H). LC-MS: RT =2.48mins 251 (M-H) [01861
5-(3-Bromobenzyl)pyrimidine-2,4,6-trione (Compound 3, R3 =
3-bromobenzyl, R' =H). LC-MS: RT = 2.5Imins 297 (M+H)+ [0187]
5-(3-Methoxybenzyl)pyrimidine-2,4,6-trione (Compound 3, R3 = 3-
methoxybenzyl, R4 = H) LC MS RT 2 I7m|ns 249 (M+H)+ 2(47 (M H)

3-cyanobenzyl, R =H). LC- MS RT 2.26mins, 242 (M-H) [01901
5-(3-Nitrobenzyl)pyrimidine-2,4,6-trione (Compound 3, R3 = 3-nitrobenzyl,

5-(4-Methoxybenzyl)pyrimidine>2,4;6-trione (Compound 3, R3 =4-
methoxybenzyl, R4 = H). LC-MS; = 2.26mins, no molecular ion seen.
[0192] 5-(2- Methoxybenzyl)kﬂ“ imidine-2,4,6-trione (Compound 3, R3 = 2-
methoxybenzyl, R4 = H). LlC-M$’ .42mins, no molecular ion seen.
Exanmnle 3 6-Chloro-S-(3- -chidtobenzyh-3- hyl-1H-pvimidine-24-dione.
(Compound 4, R3 = 3-chlorobenzyl. R4 = i’net yl) ~CI ONOCI H [0193]
5-(3-Chlorobenzyl)-1-methylpyrimidin-2,4,6- fione (760mg, 2.85msnol)
was dissolved in POC13 and to it was added benzyltriethylammonium
[62abloricé (6-70mnhbty alli-Cyimidind0. it Yedcidh WES Warmed to
Dhennlllﬁ)e:{ggrg fenrg ) ré}%}ge(ﬁ%ﬁggﬂ heated, AL Q4 ian2ihig sTine conigpts were

cooled inan ice bath and water carefully added. The precipitate
dissthatiforbidd (elwehtodeni oy rrabsrivebred With Watdrnd Hieats™s

e?é c%ép-% productas-a.yeligw selidn 16QmoniCrivi SR Eadiddwiins 283
H) [0194] Also prepared by this me d were the followin

th mpoun
dichloromethane. The residues were purified by f?as colurmn c{iromato g‘ap?l Esmcr 955%
MeQH in dichloromethane as eluant to give Slmg of the title compownd as a yellow oil,

solidifving on standing. LC-MS: RT = 3.38mins 362 (M-+H)"

[0211] Also prepared by similar methods were the following compounds in Table 1

bhelow,
Table 1
Rj R4 "N(R"')(R"“) LC-MS (RT,
4t mass{es)
found)
T B _ 4 38mins
5 i =) 454 (MCHY
— i — [ 2.16mins
. e N N“": | 391 (MY
n Me 3.67mms
—{ =) 376 (M
oo e 3.74mins .
R ND—\‘ 376 (M-+H]
7N
o i




- 6-Chlg

[0195] 6-Chloro-3-methyl-5-phenyl-IH-pyimidine-2,4-dione. (Compound 4,

R3 = phenyl,

R4 = methyl). LC-MS: RT = 2.55mins 235 (iii-H) [01961

6-Chloro-3-methyl-5-phenetnyl-IH-pyimidine-2,4-dione. (Compound 4, R3
= phenethyl, R4 = methyl). LC-MS: RT = 3.05mins 263 (M-H) [01971
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idine-2 4-dione. Compounc’

C-MS: RT = 3/44mins 345|
feline-2,4-

3.59muns
J76Rg =)
(M-H) [0200]
one.

(Comy;
325 (N

ydtind 4, R’
1-H) [0201]
ro-5-(3-chlor

pbenzyl)-3-

Biehlorobenzyl,

utyl). LC-M

=
nzyl, NRf ﬁ@’b
ethyl-1H- pyrir‘ni 3, 4-dio

4, R3

[0202]
4, R3
[0203
(Comg
283 (N
(Comy
(M-H)
(Comg

F:3-chlorobe
6-Chloro-5-(
= 2- chlorobe

o, R4A=
P-chlorobet

nzyl, R4 =

sthyt) - C=MS: m—ooom

nzyB-I-pyri
H). LC- RT—

2,4- d|or
.76mins

406 (M+H)

26’5%%%9”

1 B=Chloro-5-

ound 4, R'S
1-H) [02041 6

[02051 6-Chl

ound 4, R3 =

yound 4, R3 =

(24ehlorobe
2-chlorobsg
-Chloro-5-
3- chlorobie
oro-5-(4-ch
4- chlorob

nzyl)-3-methyl-
2nzyl, R4 =m

ynmidir
LC MS

enzyl, R4

e-gampjone.
R 28.88mi

Jine-2,4-dione,

= 2.80mins 2

= 2.83mins 2

(M-H)
(Com
(M-H
R3 =b

[6206] 5-(3-B

ﬁ)ound 4 R3 =

0207] .S-Ben

enzyl, R4 =H

rdmohenzy
3_ bromo
zyl-6-Chlor
). LC-MS:

DtNZyINR4 #H), LC-MS: RT|
-dione. (Compound 4
RT = 2.56mins

)-6-Chlere-IH-pyrimidine-2

0-IH-pyrimiding+Z;
(M+H)

4-01918:
=2 §3mins 2

235 (M-H)

IBRTEEH&??)W
e

. (Compour]
'L '§.?. »g-iifgil'l h

ns

o

69

69

69

[0208

=be
5-(3-M
= 3-

5BENZYI-6-C
nzyl, R4 =n
lethoxybenzy

RIro-3-m
1ethyl). LC-
[)-6-chloro-

thyt=tH-pyrimid ge=24-dione

M&Rﬁ%&@@ms 249 (M

IH-pyri @one (C
\ —

A S o

UIII Uurtiy

-rn

'H@

-+

ompoun 4, R3

3-CiBn

Bn

SN

4, 60mums
498 (M+H)™

4,

3-CIBn

Ph

4 30mins |
486 (MA+H)™

3-CiBn

i-Bu

4.59mms
466 (M+HY

3-Cibn,

1-Ba

4.4 1mins
438 (M+HEY"

3-ClBn

Bn

4.38mins \
486 (v+H)"

45



methoxybenzyl, R4 =H). LC-MS: RT 2.54mins 266.8 (M-H) 43 Example 4
5-Benzyl-6-&4-phenylpiperidin-I-v1)-iH-pyr midine-~ 4-d one (Compound 5
R3=Benzyl R'=FI NR'2R =4-phenvl iperidn-lv) O HN OWN N H [02101
5-Benzyl-6-chloro-IH-pyimidine-2,4-dione (39mg, 0.166nanol), 4-

phenylpiperidine (32.2mg, 0 20nunol) and diisopropylethylamine (35

1,

0.20#mol) were | dissolved irBMEB.5mL) and microwavie-adikied at
200 C for | hour.The conterjts were cooled, diluted with W&féfthen
acidified with 2NIHC1.and extracted with dirh!nrnmethi&&%wues
weretptifiédlby fIadh columh chropiatogra sing 2. 107268? OH.in
dichioromethane;as eluant to give of t tle comqoglq S )ye low
oil, selidifying-en-standing-+LE-MSRTF=3-38mins362 (Q’Isfﬁl}{.’wﬂ] Also
3- .o B 2 ths
prepar similar methods werethe f ing compod r]g% Lable
belgw, Table 1 R! R N(R"™)(R... LC-MS«(RT, ss(es) #ound@%-c an; Bu
438mins N\ /484 (M-H)- Bn Me 2.16mins 391 (M-E-H)+ Bn Mg i
3.67mins N /376 (M1 Ph Me 3.74mins N/ (M:£H). %90 .
3-ClBn Ht N I 05mins
N N/ 424 (M+H)"
Bn Me = 4.05mins
. ND—/_{) 404 (V+H)'
2-CiBn H 3.55mins
S G WA ey
2-ClBn Me = 3.85mins
N N/ 410 (M+H)"
3-CIBn H 3.57mins
O WA
4-ClBn H — = 3 60mins
=N N/ 396 (M+HY
Bn Me / [ 3.61mins
’ %N}O 392 (M+H)"
3-BrBn H S 3.60mins
~ N \_/ 440 (M+H)"
Bn H OMe 3.31mins
| ) ‘ == 392 (MAH)™
O
3-OMeBn - | H 3.35mins
D e
Bn H 3.2%mins
Bn H MeO 3.42mins




44 R'1 R I-N(9.")(R.,,, LC-MS (IZT, mass(es) 1 found) Bn H 13.59mins
N\ 376 (M+H) Bn Me OH 3 22mins N 406 (M+H)+ Bn Me -~ 3.42mins
N~%-~ / 377 (M+H)+ Bn Me 3.04mins 467 (M+H)+ -N N Bn H 2.02mins t
N~N~ 377 (M+H)+ Bn Me 0 3.43mins N 404 (M+H)+ 10D 3-CIBn Bn
4.60mh $ 498 (M+ H)+ 3-C1Bn Ph 4.30mins N 486 (M-1, H)- 3-CIBn i-Bu

C 4.59%iins 466 (MFH) 3- c1¢rNcB'weR41mms 438 (M+H)-C-3IEiBT BY,
4.38mins 7u 486 (M+H)' 45 mass(es)
found)
Bn H 7 3.1%mins
~ 401 (M+H)
i / = S
i TN > N-NH
{ Bn H 1.81mins
~ N 363 (MY
Bn o NHAC 2‘74mm.s |
418 (M+H)"
Bn ' H 1 2.06mins |
R W
3-CNBn H — | 3 24mins
’ **-N\*~>—-<C::> 387 (M+H)"
4CNBn | H 7 = 3.24mins
| TN N 387 (MHHY
| Bn E * 3.11mins ‘
N 348 (MAH)T
Bn H 2.3 7mins
C N ) 362 (M+HD)
Ra!
Bn E NYan 12.67mins
NN Y | 9s purEy
! Bn H ol 12.57mins
' ' —\ == 395 (M+H)T
e N
el

Fxample 5. Glucocorticoid Recentor Binding Assay

- [0212]

The following is a description of an assay for determining the inhibition of

dexamethasone binding of the Human Recombinant Glucocorticoid Receptor:

[6213]

Binding protocol: Compounds were tested in a binding displacement assay using

human recombinant glucocorticold receptor with “H-dexamsthasone as the Higand. The

source of the receptor was recombinant baculovirus-infected insect cells. This GR was a
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R R -N(R")(R™) LC-MS (RT, mass(es) found) PhCH2CH2 Me 3.83mins

390 (M+H)+ 3---CIBn Et -~ 4.27mins 438 (M+H)+ 3-CIBn Et 4.05mins

424 (M+H)+ Bn iMe 4.05mins 404 (M+H)+ L N D/ 2-CIBn H 3.55mins

396 (M+H)- 2-CIBn Me 385mins 410 (M+H) 1 3-CIBn H 57mins N\ /396

(M+H) 4-CIBn H -\ 3.60111ins N /396 Qvl+H)+ H Bnhfa3 (M s N O-0
Fuil-1392192:(Md Ho i SnBrBR b BLEEMInS A4 (tekl }Bh I DMeck 3:8 bihis

392 (M+H) 3-OMeBn H 3.35nuns 392.(M+H)+ Bn I H /- 1329m|ns N/
ndogsRE S (N H)

[0214] The assay was carried outin v-botiomed 96-well polypropylene plates in a final
volume of 2004l containing 0.5n1M GR solution, 2.5nM 3H-dexammetbasone {Amersham
TRE 645) in presence of test compounds, test compound vehicle (for total binding) or
excess dexamethasone (20uM, to determine non-specific binding) in an appropniate volume

of assay buffer.

[0215] Forthe Primary Screen, test compounds were tested at 1M in duplicate. These
compounds were diluted from 10mM stock inn 100% DMSO. After dilution to 100uM, 5ul
were added to 2454 assay buffer to obtained 2¢M compound and 2% DMSO.

10216] For the ICs, determinations, test compounds were tested at 6 concentrations in
duplicate (concentraﬁon range depends on % inbibition binding that was obtained In the
Primary Screcn ). Test compounds were dituted fom 10mM stock in 100% DMSO. The

tested solutions were prepared at 2x final ass ay concentratlon in 2% DMSO/assay buffer.

16217] Al 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: 5041 of 10nM 3H-dexamethasone sofution, 100ul of TB/N SB/compound solution and
50pi of 20M GR solution. After the additions, the incubation mixture was mixed and

incubated for 2.5hrs at 4°C.

[0218] Aﬁﬂr 2.5hrs incubation, unbound sounts were removed with dextran coated
charcoal (DCC) as follows: 25ul of DCC selution (10% DCC in assay buffer) was added to
all wells and mixed (fotal volume 225ul). The plaia was cenirifuged at 4000rpm for 10
minutes at 4°C. 75ut of the supematanis (l.e.1/3 df total volume) was carsfully pipetted inte
an optiplate. iOO_p:l of scintillation cocktail were added (Microscint-40, Packard Bioscience.

B.V.). The plate was vigorously shaken for approx. 10 minutes and counted on Topcount.

[0219] For the ICso determinations, the results were calculated as % inhibition ["H]-
dexamethasone bound and fitted to sigmoidal curves {fixed to 100 and 0} to obtain ICse
values (concentration of compound that displaces 50% of the bound counts). The ICsq
values were converted to K (the inhibition constant} using the Cheng-Pruseff equation.

Test results are presented in Table 2 for selected compounds of the Invention, Compounds
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Rn ! R MeO 3.42mins ~ 392 (M+H)+ 46 R3 R -N(R"")(R™) LC-MS (R1
mass(es) found) Bn H 3.19mins 401 (M+H)' N NH Bn H 1.81mins N 1~
363 (M+ H)'N Bn HNHAc 2.74mins 419 (M+ H)+ Bn H 2.66mins N\_ }{
~NHAc 419 (M+H)i 3-CNF3n H 3 24mins 387 (M+H)+ 4-CNBn H
3.24mins 387 (M+H)T Bn H 3.11mins N 34S (M+H)T - | i Bn H 3.37mins
“RiM2 362 R BAMHE T SID BTSRRI T EPBe8 R 28 Yl of 10-100
ni2:52 taing 2395 #H)dompounds with a K; of 100 nM are designated with *.

[0220) Reagents: Assay buffer: 10mM potassium phosphate buffer pH 7.6 containing
S5mM DTT, 10mM sodium molybdate, 100pM EDTA and 0.1% BSA.

Table 2
NO. COMPOUND Ki

a2
Cm

Wk
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Example 5. Glucocorticoid Receptor Binding Assa [0212] The following is
a description of an assay for determining the inhibition of dexamethasone
binding of the Human Recombinant Glucocorticoid Receptor: [02131,
Binding protocol: Compotmds were tested in a binding displacement
assay using human recombinant glucocorticoid receptor with
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an optiplate. 200:1 of scintillation cocktail were added (Microscint-40,
Packard Bioscience. B.V.). The plate was vigorously shaken for approx.
10 minutes and counted on Topcount. [0219] For the IC50
determinations, the results were calculated as % inhibition [3FI]-
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O1~'N~N H 47 HN~~ f** 48 HN~ Examnle 7. GR Functional Assay
using SW1353/MMTV-5 Cells [0221] SW1353/MMTV-5 is an adherent
human chondrosarcoma cell line that contains endogenous glucocorticoid
receptors. It was transfected with a plasmid (DMAMneo-Luc) encoding
firefly luciierase located bebingbaighusocorticoid-résponsive element
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cryo-stored aliquot) every three months. 57 [02221 In order to test for a
GR-antagonist, SW1353/NIIVITV-5 cells were incubated with several
dilutions of the compounds in the presence of 5XEC50ae% (50nM), and

the inhibition of induced luciferase expression was measured using a
luminescence-in-a Topcounter (Luclite kit from Perkin Elmer). For each
assay, a ¢ -fesponse mngg\'@mmhncnnp Wwas IanIharpd n order
to determjrié the EC50dex re d for calculating the K; from the |C50 s
of each tested compound. Testifesults are presented in Table 3 fo
selected gompounds of the'invention. Compounds with a K; valuejof
vwfh #m™gompounds with a K; of >100 nM are
designated with *. The compouhﬁﬁ:@ers refer to {the chemical
structures prov|ded in Table 2 above:-{0223] SWi353INIIVITV-5 cells were
i in 96-well plates and incubated in_medium_(without gerjeticin)
for 24hrs |iffthe absence of ). Dilutions of the compounds in medium
+ 50nM dexamethasone weresadded and the plates further incubated for

A

another Z44hrs after which luciferase expression is measured. Jable 3
COMPOUND Ki 3133 & H)S 36 38 ** 43 * 45 Example 8.
Cvtotoxicity Assay using SWl%ﬁlls [02241 In order to exclude
the possilility that compounds inhi xamethasone - direct

inhibition pf luciferase, a SW1353 cell line was developed that
Constitutiv%eiy expresses 58

o
H!lwl \”)
e
H v
-
*k
48 N
i i
- =
Hi
i
e
H
l e

Examnle 7. GR Functional Assav using SW1353/MMTV-3 Celis

(0221} SW1353/MMTV-5 1s 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 SWI1353/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 luciferase (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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firefly luciferase, by transfection with plasmid pcDNA3.I-Luc and selection
with geneticin. The cell line SW 1353/Luc-4 was isolated that
constitutively expresses luciferase. [0225] SW 1353/Luc-4 cells are
distributed in 96-well plates and incubated (no CO2) for 24hrs, after which
compound dilutions (without dexamethasone) are added. After a further
[02222hrBiodabatiost, iciferasetesgres SR IS MeBdaned tling tHen et th
sevids S Example 3 MB.and PRFunctionat Assaysusingviddl/ MMiMtAtion
Cells [0226] T47D/MMTV-5 is an adherent human breast carcinoma cell
of infpscdonEHiFRSE CEPIEET MBS HIHEFEIoEERE ol RE F AT d bt o SRETEFS e
(Lu&Bi@%@%?@@iﬁiﬁ?ﬁ{eﬂﬂelﬁv\ééﬁﬁa@eH ﬁ%«ﬁ}é@ﬁ&ﬂﬁ%&ﬁeﬁwmem%one
transfected with the same ngo-Luc mi .St li A
e GGG U GORE ACGuN PR TP A o e B taced Wl 1€
of cresponds:topddosteTore (EEE0 @k 400h anblprogestadrecEesaids of

e [ Jeadingcie, xpression ahlugiferane si02arlasdondng @R assay to
{esf for MR- or PR-anta onists, the T47D/MMTV-5 cells are incubate

I
compithndevetar il gicnS GrieedrTEaAITdS Hithe HRESOREE BITREXETEE b
e REAGORistRIdesierahtEGEnaid 1Q85M) or progesterone (ECso~s 10nivi)
respectively. For each assay, a dose response curve is prepared for both
[028kosterons anRiprogester ane: {0R28}FATDMAMT\bis eelisl anentistdbuted
in 96-well plates (1001) in RPM1164Q mediu 0% .Charc tfi
R T B S AT AEE 1 SRS e Cya: Lok gD
in 10QkheftHeddrpounddiutionsrimndded nh thagbistiisdennraidss s e ther
»4PIOgER: 16 Addedand the plates thetipcubated for another 24hs
after which the luciferase expression is measured. Example 10 Selectivity
Binding assays [0229] Selectivity bipding assays were performed against
~human estrogen (ERa), progesterone (PR), androgen (AR) and
mineralo a----"a"a—-gui%-'—@gﬁ proTs—T g SEfETtvity agsays were carfjed out
in the salne assay volumes as the GR binding assay and DCC
was used-te-separate-free-fromrbound tabet {02301 Mineralocorticojd
binding assay: MR was obtained from Sf9 cells infected with reconmbinant
baculovirkiscontaining MR, and the-MRwas Tsolated-according 1o the
method ¢f Binart et al (Binart, N.; Lombes, M.; Rafestin-Oblin, M. E_;
Bauiieu, EE-Chat abtt—égmtiun of human mineralocokticoid Tecepto
expressefl in the baculovirus system.

35 =
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Fxample 8. Cvtotoxicity Assav using SW1353/Tuc-4 Cells

[0224] In order to exclude the possibiiity that compounds inhibit the dexamethasone-

1 £ T - g . ' Ty 2 i P T T S P T
induced luciferase response (GR-antagonist) due to thelr cytotoxicity or due to their direct

inhibition of luciferase, a SW1353 cell line was developed that constitutively expresses
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PANAS US, 1991, 88, 10681-10685). Compounds were tested against an
appropriate dilution 59 of the MR (determined for each batch of receptor)
with 2.4nM of ['H] aldosterone (Perkin Elmer NET419) and incubated for
60mins at room temperature. [0231] Estrogen binding assay: Compounds
were tested for displacement of 0.56nM ['H]- gstradiol%Perkin Elmer .
g P51 B Bindin G GBI E R & ESBISIREH Fom! PARVRTABAET Ajh geneticin.
Triollawing @w insuhationvaeriedefO0mins altaeamtemperatie f{0232]
Progesterone binding assay: Compounds were tested for displacement of
j0BM [progesterenis (PedidnmkimenNFET38 i bindihthtoHam BRCO,) for
obtained from PanVera..24900). This assay was. incubated. for mi t
A A B e e B
24for displavembrifofaBravb[Sildiydretestostarsfie (Pevkitr Easier- NET453)
binding to 3nM PR (obtained from PanVera 24933). This assay was
et achight eAien 0234 S Pélnds‘sirable 2 were

showed Ki's of greater than 100trM for MR, ER, PR, and/or AR receptors. .
nBEERRIL THECEOAMMEBAS MY X RO 87t Edting APHSurdsr gy e > W1353
ceionditiom theeugh-madulating -2 giicoderinaichidadptos; the phethiddand

ST AT 0 . e DOBAR R D ERTANAR,

effective amount of & compound having the formula: R
re3pRidd maRREr BuFErein | 6om\Bnendrarecintagsr Finde pfabhtipabreted
om0 to 2 £ X . and X2 are members independently selected from O and
; 8 Zis a member selected from C and N, wherein if Z is N then R2 is

[03PBENG ¢ for the GR assay to lest for MR- or PR-antagonists, the TA7TD/MMTV-5 cells
are incubated with several dilutions of the compounds in the presence of the 5xECsp of the
agonist aldosterol (ECs" 100nM) or progesterone (BCso™ ™ 10nM) respectively. For each

assay, a dose response curve 1s prepared for both aldosterone and progesterone.

10228] T47D/MMTV-5 cells are distributed in 96-well plates (100ul) in RPMI1640
medium + 10% Charcoal stripped FCS. The cells are incubated for 24hrs in the COg-oven.
A volume of 100u] of the compound dilutions m medium +agonist (500nM aldost; 50nM
progest) are added, and the plates further moubated for another 24hrs after which the

hciferase expression is measurad.

Exammple 10, Selectivity Binding assavs

[6229] Selectivity binding assays were performed against human estrogen (ERoj,
progesterone (PR}, androgen (AR) and mineralocorticoid (MR) receptors. The selectivity
assays were carried out in the same assay buffer and volumes as the GR binding assay and

DCC was used to separate free from bound label.

162301 Mineralocorticoid binding assay: MR was obtained from Sf9 cells infected with
recombinant baculoviris containing MR, and the MR was isolated according fo the method
of Binart et al (Binart, N.; Lombes, M.; Rafestin-Oblin, M. E.; Baulieu, E. E.
Characterisation of human mineralocorticoid receptor expressed in the baculoviras systen.

PNAS US, 1991, §8, 10681-10685). Compounds were tested against an appropriate dilution
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9 R'is a member selected from substituted or unsubstituted alkyl,
substituted 10 or unsubstituted heteroalkyl, substituted or unsubstitnted
cycloalicyl, 11 substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted 12 aryl, and substituted or unsubstituted heteroarvl; 13 R2
is a member selected from hydrogen, substituted or unsubstituted alkyl,
of tidaulpstituitsidearfunsubstituted hetaroal kyiit- CRIMORD K| A1FALTHD) 2B in
=l P S(012820 bR 16REA e member selected fom

ogen, su or unsubstituted 17 alkyl, substituted or

{Ozﬁﬂsu stituted heteroalk !'é&ﬁggﬁﬂ%%@ém%ﬁ%\t&%ﬂ&!%wbm CHI-
S

bs |f°131i or unsubstit ted 19 heterocycloalkyl, substituted or
estramsUBstitinSdrary NBRH Substtmeth 6r52d Gisulsdititet Fatef6anA 2t #oR8)
fom@gﬁ&%%ﬁ%ﬁm@ﬁsﬁ independenthsselgsiedifiam hydrogen, 22
su

stituted or unsubstituted alkyl, substituted or unsubstitnted 23

(o2 bstersalindsubsiigad QJS%*{!S(@&% itated xsloalid, fsubstitates of 2BnM

_“unsubstituted heterocycloalkyl, substituted or unsubstituted, aryl, and. 25
AR O PSSR h NS A "R D ereire
240 2THRR % ang Ritarediembersindegiéndently selected from 28
hydrogen, substituted or unsubstituted alkyl, substituted or 29. _
[026RpuUbStitttes beicroalkly-sUbstiteds orernsutstituter bydodikylisig@ement of
S ituted or unsubstituted heteroc lkyl, ttut & :
S T A e B e (Bl om
Pardietd 2B Thitependentipeslactbe ioishi ¥dnd-and -NH-;: 33 R3is a
member selected from substituted or unsubstituted alkyl, substituted 34
[0268LiInSubstitdtethhetsio akyRbe BSHtReF 6F a&@aﬁ%xé&?&oﬁﬁy‘rﬁ%

re%%&?éit%ﬁ%&ﬁmﬁpgﬁem@%rgpyglp@%@mum@um o uBUbBlitted
- 36 aryl, and substituted or unsubstituted heteroaryl; 37 R4 is a member
andpletted BT hydrogen and substituted or unsubstituted
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38 alkyl; 39 L' is a member selected from a bond, -0-, -S-, -SO 2-,
-C(O)N-, -C(0)0-, 40 C(0)-, -NR1A-, substituted or unsubstituted alkylene,
and substituted or 41 unsubstituted heteroalkylene, wherein 42 RIA is a
member selected from substituted or unsubstituted allcyl, 43 substituted or
u&sggiqguﬁd Eetg roglkyl, substituted or unsubstituted 44 cycloal"tcyl,

‘ ftuted heterocycloalkryl, substituted 45 or
unsubstituted aryl, and substituted or unsubstituted heteroaryl. 1 2. The
method of clajn 1, whereinnds s, 28004 oo, The.methadal, .
claim 1, wherein n and m are 1 he method of claim 1, w “ereln eac
s&lﬁg?ﬁ%wémﬂe%sf fﬁfééthQ%t@%ﬁi@l?@@Bﬁﬁﬁﬁéﬂ t@;pcmbmvl in need of such
substiuted beteracysinalivd suWstiuied nsvbstiuted3heteroaryl,
substituted alkylene, and substltu;,ed heteroalkylene Is substituted with a 4
substituent group. 1 5. The methad of claim 4. wherein 2 each substituted
or unsubstituted alkyl is arsubstituted or wasubstituted C 3 C20 alkyl, each
substituted or unsubstituted heteroalkyl is a substituted or unsubstituted 2
to 4 20 membered heteroalk;&l eachisubstituted or unsubstituted
cycloallyl is a substituted q%nsujas’tﬁMe C2 cycloaikyi, each
substituted or unsubstiitufed heterocyclo IkyI id a1 6 substituted or
unsubstituted 4 to 8 membered heterocyaloalkyl,-eachsubstituted or 62 7
unsubstituted alkylene is a substituted or urisupstituted C;-CZO alkylene,
and each substituted 8 or unsubstituted heterdalkylene is a substituted or (1)
unsupstitiited 2 to 20 membered 9 heteroalkylene. 1 6. The compound of
claim 5, wherein each substituted alkyl, substituted 2 heteroalkyl,
substituted eﬁlﬁ%@l@ﬂ‘%ﬁb@%ﬁﬁtéﬁ%@?@%‘gydﬁlﬁw pdtitted,
substituted 3 Rétﬁ{@&?héﬁbﬁﬁeﬂe%@ﬁmeﬁiﬁ%&ébﬁﬁﬁi@md S:

heteroalkylen%Ls substit tél;%e éNJLg&%SIZ ?l gﬁ 3 % Imhg%%@ 1
claim 1, Whereln "RYS A member e ec oMY SR hds gbsent
cycloalkyi, ungU bstitateeb s te Zameé fbered stituted or unsubstituted alkyl, substituied

or unsubstituted hetercalkyl, substituted or unsubstituted cycloalkyl,

substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted

aryl, and substituted or unsubstituted heteroaryl;

R” is a member selected from hydrogen, substituted or unsubstituted allcyl,
substituted or unsubstituted heteroalkyl, -CN, ~OR**, -L**-C(O)R*®, and
LPP.S(0O)RR, wherein |
R** is'a member selected from hydrogen, substituted or unsubstituted

allcyl, substituted or unsubstituted heteroaikyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalityl, substituted or unsubstituted aryl, and substituted or
unsubstituted hetercaryl, '

R*F and R* are members independently selected from hydrogen,
substituted or unsubstituted allcyl, substituted of unsubstiiuted
heteroalicyl, substituted or unsubstituted cycloalicyl, substimlted or
mlsubstituted heterocyeloalkyl, substituted br unsubstituted aryl, and

ZDRkE Pt ) 2F

substituted or unsubstituied heteroaryl, -NR and -OR

wherein

61



3 )
T3 S

(%)
I

- T FU S N R

(O8]

A

3 heterocycloalkyl, unsubstituted aryl, unsubstituted heteroaryl, C5-C7
cycloallcyl substituted 4 with a lower substituent, 5 to 7 membered
heterocycloalkyl substituted with a lower 5 substituent, awl substituted

with a lower substituent, and heteroaryl substituted with a lower 6
substituent. 1 S. Th%Lmemod of ¢laim 1, wherein R3 is a member selected
from: 2 C1-C5 alkyRSubstittebiRvith ratbSAERBISHEY Fbiiga o™
unsubstituted aryl, 3 andrap.arylsihsttusedwith:arewerisubstituentdand

4 2 to 5 membered heteroalkyl substitut ith a substituent selected f

an 5 unsubstituted ar)llllr,t Sélr%at%ﬁﬁ%?ﬁ ttesiﬁ%%—i{g %ﬁﬁt%u%\c}v%rruslﬁ %%R%%%.C{%&myl’
The method of claim lsuvkigredd R3uswasiembbrisalertidironsubstituted or
unsubstituted benzyl agd, benzyl sybstitied Wit 2 Jowen subshituentel oy,

The method of claim 1, wherein R4 is a member selected from 2
hydrogen, unsubstiiitéé Casairprariicietss e Paub i with a
lower substitient, &ddsEhemetheeohalaimidd vihereinRdid aimemefituted

selected from 2 hydrogen and unsubstituted C-C5, alkyl. . The metho

o olaim 1. wher Ao TS HeR BB LT, HPGra -
R'is a member setedteddramn2ionisubdtititect erga g wbAusubsitutaghbstituted
with a lower substi u%1;1&.S%S&tljlﬁ%d?gpgﬂgh%ggggegfh%%gﬁ;wherein Rlis a

member selecge; rom 2 unsubstituted phenyl, and phenyl substituted

with a lower Sibsatuerber 1BecrpbiarathEHOsE | dlith SEDGHEFRSI ARy stituted
unsubstituted arxﬂky’l{fla The method of claim 1, wherein R' is

unsubstituted phenyl. 1 17. The method of claim 1, wherein R2isa ..
member selebtédl FERTEhREGER EQ%N?Q‘@HZ‘O‘nE%béﬁéﬁed“ %s‘ é(ﬁ%ﬁ )C-,
and unsubstituted:2te, 8NRéMbetediudhetercatient-18lFhamathowefituted or

claim 1, wherein Rzué% H_Xgerg en. ]%,&(ﬁ The.method of claim 1, wherein X1

% hers . :
and X2 are O. 1 he Method of claim ‘f,l\%ﬁ%}reln said compound has

the formula .Fa®'" is a member selected from substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substitated or unsubstituted heterocycloalkyl, substitited

or unsubstituted aryl, and substituted or unsubstituted heteroaryl,

PR The method of claim 1, whersinnis 6, mis 2, end Z1s N
3. Themethod of claim 1, wherein i and m are 1.
4. The method of claim 1, wherein each substituted alltyl, substituted

heteroalkyl, substituted cycloaliyl, substituted heterocyclo alleyl, substituted, substituted
heteroaryl, substituted alicylene, and substitnted heteroalkylene is substituted with a

substifuent group.

™

5. The method of claim 4, wherem

each substituted or unsubstituted allcyl is a substituted or unsubstituted Cy-
Cag alkcyl, each substituted or unsubstituted hetzroalkyl is a substituted or unsubstituted 2 to
20 membered heteroalkyl, each substituted or wnsubstituted cycloalkyl is a substituted or
u.nsubstituiéd Ce-Coy c;yc:}oaﬁi_{fi} each substituted or unsubstituted heterocycloaliylis 2

cubstituted or unsubstituted 4 to 8 membered heterocycloalkyl, each substituted or
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HN"vcNNmI~Fie 3 wherein, 4 R3A and RIB are members
independently selected from halogen, hydrogen, 5 substituted or
unsubstituted alkyl, substituted or unsubstituted 6 heteroallyl, substituted
or unsubstituted cycloallcyl, substituted or 7 unsubstituted

heterocycloalkyl, substituted or unsubstituted,aryl, 8.substituted or I
i el ek S A P ELEE
anduisatSO)2REwiiteiny k0 RS RE RS, ardbR8are e dibersibered
ing&&gggﬁggg_ selected from hydrogen, i 1 substituted or unsubstituted

alkyl, substituted or unsubstituted 12 heteroallyl, substituted or

unsubstituted cycloaygyi, substityted or 64 1] unsubstituted. . y
hoterocycloalcyl, sl EROP RS gT S S Lhisdtdgpetiaie
urhswb@tjm&edgmm@a.pyblwfﬂaﬁehm%ﬂsﬁtﬁ}@d&mebﬁsyaj@&pﬁ(snaﬂytjmmemlimmtcd
foﬁrefc‘e%é'r%g éMGQiEGEJ‘ﬁ&%%@,t&d%%’!@é&t‘%&%@ééx%ﬁ%kg%ﬁ%Eke&’b%ﬁe% A 4 size-

R10 are members independently selected from hydrogen, 18 substituted
ofigHgdbstituted alkyl, substituted or unsubstituted 19 heteroalkyl,
substituted or unsubstituted cycloallcyl, substituted or 20 unsubstituted
heterocycloalkyl, subBiitutethar efmstibstitutetanyt, 2% substitutadean from:

unsubstituted hetero ,[?,da@q NR. » Wherein. 22: R’ and R'2 ar
independently%ne%ecttzg%{ rom the %/d%)%érﬁngﬂ%s%teg 23 or oA

uristibatitehedk slkynssopistieh et b rNDEBIRG tericheretoalkyl, 2at aulbstitnettuted
or.uRsyRstiLtedk cYcigaliad ssubsititad 920, uRsuRStMe ted with 2 lower

heterocycloalicyl, substituted or unsubstituted aryl,: 26 substituted or
urfshBEHHet ASERGEN 2l 27015 SheFT ™ are FEMDERSTHIepEHbERA® 2 lower
selgaieddiom a bond and -NH-. 1 21. The method of claim 20, wherein

each substituted alkyl, substituted

8. The method of claim 1, wherein R® is a member selected from:

(C+-Cs alleyl substitnted with a2 substituent selected from an unsubstitated aryl,
and an aryl substifuted with 2 lower substituent; and

2 to 5 membered heteroaliyl substituted with a substituent selected from an

unsubstituied aryl, and aryl substituted with a lower substituent.

9. The method of claim 1, wherein R is a member selected from

unsubstituted benzyl and benzyl substituted with a lower substituent.

16 The method of claim 1, wherein R*is a member selected from

hydrogen, unsubstituted Cy-Cs alleyl, and C,-C; alky] substituted with a lower substituent.

11.  The method of claim 1, wherein R is 2 member selected from

hydrogen and unsubstituted C;-Cs alkyl.
12.  The method of claim 1, wherein R? is hydrogen.

13. The method of claim 1, wherein R' is a member selected from

unsubstituted aryl, and aryl substituted with a lower substituent.



(o]

2 heteroallcyl, substituted cycloalicyl, substituted heterocyeloalkyl,
substituted, substituted 3 heteroaryl, substituted alkylene, and substituted
heteroalkylene is substituted with a 4 substitutnt group. 1 22. The method
of claim 21, wherein each substituted or unsubstituted 2 alkyl is a
substituted or unsubstituted C1-C2o0 alkyl, each substituted or
unsubstituted 3 heteroalkyl is a substituted or unsubstituted 2 to 20
membered higteroalle§ye RS SR E TP findt b BHRTHRS HeisAIEMs

& substifvieshes unsubstiuted G4 Gi8doyaloalisyl-eachimusnbstituted or
unsubstituted heterocycloallcyl is a substituted or unsubstituted 4 to 8 6

membered heterocyclqalkyl .each, suRstiyted. o uosubstitadsalicylene is

a substituted or 7 unsubstituted C1-C20 alkylene, and each substltuted or
unsubstituted heteroalkylen s a 8 substituted or unsubbstltutte

membered htteroalkyIBHE 98 S E Tkt ﬁiaf%‘fl aln 22 wherein
substituted alkyl, substituted 2 heteroallcyl, substltuted cycloalhyl
substituted HeterocyitoatRydd suilsuimtedy Bersatifitish mmieiowyhied from

iSubstituteehalkylgne, and siubstituted heteraalicdenai s substit iechvidaa
size- 4 limited. 65 | 24. A compound having the formula: X1 Ra R3 12 %

RRIFAEHY H 2 3 wherein, 4 m and n are integers independently
selected from 0 to 2; 5 X' and X2 are members mdependently selected
from 0 and S}% Z i hermetniser Seleutdd Wemeic Rind Ndipgerein if Z is N
then R2 is absent; 7 Rt is a member selected from substituted or

unsubstituted alkyl,1sihstited ; 81 anunsuhstiutet hetafoatkgl, substituted
or unsubstituted cycloallcyl, 9 substituted or unsubstituted

heterocycloa%(h Suﬁ%%ﬁ@@éf‘@ﬁ%?ﬁ%&%ﬁl said compound has the formula
l Ty
JU/
W
LA

R* and R'F are members independently selected from halogen, hydrogen,

-RBA

{n,

wherein,

substituted or unsubstituted alkyl, substituted or unsubstituted

heteroalloyl, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted heterocycloalkyl, substituted or unsubstifuted aryl,

substituted or unsubstituted heteroaryl, -CN, -CFs, -OR®, -SR®, -NR'R’, -

L _C(OR’, and -L*-S(0)RRY, wherein '

R°, R® R7, and R? are members independently selected from hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted

heteroalkyl, substituted or unsubstituted cycloalkyl, substituied or
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10 aryl, and substituted or unsubstituted heteroaryl; 11 R2 is a member
selected from hydrogen, -CN, -OR 2A, -L2A-C(O)R2B, 12

~-L2H-S(0)2R2C, wherein 13 R2A is a member selected from hydrogen,

substituted or unsubstituted 14 alkyl, substituted or unsubstituted
heteroalkryl, substituted or 15 unsubstituted cycloallcyl, substituted or
unsubstituted. 16 hetetsEyeisdiRylestpstititec S FHatpsttud A heryl and

substituted or 17 ungybstittted heterernd: 18:R2B-andR2Q are
members independ ntlyi? lected from{;

drogen, .19 substituted or .
isubstitutod alkyl, EURSE tutdE 87Ukt Sdoh bt BRI SRRy

or unsubstituted cycloalltythsubstitutedadie?1 unsubstituted

heterocycloallyl, gubstituted or unsubstituted ar ng.. I L or
unsubstituted het%r%%ﬁfg% -I%RZ[%R%QIE é%%%g@%g@wéér%ﬂ% Sé;ggé%%

R25, and RZF are nighibiednaependenty seebad fionr Do hyarbgented -
substituted or unsubsgtitutesalkyhsubstititedarLeunsubatititedbstituted or

heteroallLryl, substituted or unsubstituted cyeloalkyl, 66 27 substituted or
unsubstituted heterd€y&fAIRIH IBSAITAH o S8 Gie g RetP Sy
substituted or unsubsiitutec:-heteroangli nRSiliRA@nd/ ] egralR 'R 2, wherein
independently selected framsa bond and -NH-; 30 R3,is a member -
selected from su bsti%gtea&%?u n%nﬁ“&??ﬁ%%%@%g?%ﬁf%ﬁ gﬁ]bqéﬁiﬂ Ce%J or substituted
unsubstituted heteroatytakgiustistdndd opursibstnrags@sttuted heteroalkyl,

cycloalkyl-alkyl, substituied; prungubstituiad.etefosygiaalubkaliod 33

substituted or unsubstituted heteroallcyl, substituted or unsubstituted+34‘ X
cycloalkyl, substituted JFEHETBES ST RETSIBE oIk LGB Sttt Bitvast v,
unsubstituted aryl, and sustiitied-omsnsubsit kedbetgraanyl; 36 R4 is a

member selected. fro Iﬂlydro en and substituted or uns tituted 37 alkyl,...
herein 1t Ré s ot s SRS RarRareo B B B R

and
21, The method of claim 20, wherein each substituted alkyl, substituted

heteroalkvl, substituted cycloalleyl, substituted heterocycloalkyl, substituted, substituted
hateroaryl, substituted alkylene, and substituted heteroalkylene 1s substituted with a

substituent group.

22. The method of claim 21, wherein each substituted or unsubstituted
alkyl is @ substituted or unsubstituted C;-Cop alkyl, each substituted or unsubstituted
heteroaﬂqunis a substituted or unsubstituted 2 to 20 membered heteroalleyl, each substituted
or unsubstituted cycioaliyl 1s a substituted or unsubstituted Ci-Cy cycloalkyl, each
substituted or unsubstituted heterocycloalky! 1s a substituted or ynsubstituted 4 to &
membered heterocycloalkyl, each substituted or unsubstituted alkylene is a substituted or
unsubstituted C1-Cap alkylene, and each substituted or unsubstituted heteroalkylene is a

substitited or unsubstituted 2 to 20 membered heteroalkylene.

23, The method of claim 22, wherein each substituted allovi, substituted
heteroalleyl, substituted cycloallkyl, substituted heterocycloalicyl, substituted, substituted
heteroaryl, substituted allcylene, and substituted heteroallcylene 1s substituted with a size-

limited.
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39 L’ is a member selected from a bond, -0-, -5-, -S02-, -C(O)N-, -C(0)0-,
40 -C(0O)-, substituted or unsubstituted alkylene, and substituted or 41
unsubstituted heteroalkylene. 1 25. The compound of claim 24, wherein n
is0, mis 2,and Zis N. 126. The compound of claim 24, wherein n and
m are 1, 1 27_ The compound of claim 24, wherein each substituted alkyl,
2 substituted heteroalkyl, substituted cycloalkyl, substituted
heterocyclodtkyl., “upSHRMEY. B SUBSHUIRH héteroaryl, substituted
allkylene, substituted heteroalkylene, substituted arylalkyl, 4 substituted
heteroarylallyl, substituted cygloal yl-alkyl, and substituted
heterocycloalkyl 5 alkyl'is_ s ituteetWith a substituent group. 1 28. The
compound of claim 27, wherein ech substituted or unsubstituted 2 aicyl
is a substituted or unsubstituted GlI-C20 dlkyl, each substituted or
unsubstituted 3 heteroglKyl is~gSubs 'm%ﬁﬁaunsubstituted 2 to 20
membered heteroallyl, each sﬂbstitutw nsubstituted cycl.oallyl is a
al

substituted or unsubstituted C4-Cs cy Zeach 5 Stbstituted or
unsubstituted heterocyeloalkyl is a substitutgd gr unsubstituted 4 to 8 6
membered heterocycloalkyl, each substituted or unsubstituted allylene is a
sub8Gtaed or 7 unsubstituted C;-C20 alkylene, each substituted or
unsubstitutegh heteroadytens is:a-B-substifuieidontauhsulistitated 2 to 20
membered hgteroaikylene, each s stitléteqﬁog E e%p%ulgs%ttgeg dasrylalkyl IS

a substituted o iASUBEHITEY CLEE SR BNVTATY I each substituted or_67 10
unsubstituted retenoatydatiidciscafsub Stitatet orimsuos itigediBrE2ep absent;

heteroarylaliyl,,each. |+ substituted or tnsybstituted cycloation-alkyl istinted

substituted or unsubstituted C-C20 12 cycloalkyl-alkyl, and each
substituted or uREUBSHEHEHCA SRTBREIbaIRY A ieTarTeh st Gelp By L

unsubstituted ClkyG2@:haterasyaioatiuk alkpkot 2% Tihe, eorspatbacofalabminted
28, wherein eac‘hvsubs#:tu ed alk%/I, 2 su%st_itu%e 1hgt(_eroagwl, substituted
cycloalkyl, subsfifited hSRFBEYSAIRYT S RLtRIEE S Leibstituted

heteroaryl, seBstituiesrbadepecsibstitytén dretefGdlkBAS -E(bSHRT
arylalkyl, 4 substittegeteroarylalicyl, substituted cycloalicyl-alkyl, and
substituted heterocycl gﬂcyl ’5 alkyl'is substituted with a size-limited. 1 30.

The compound &F ClEFPAvHerSHRIRIAHEES: sdigesadrompsubstituted

aliryl, substituted or unsubstituted heteroalicyl, substituted or
unsubstituted cycloalikyl, substituted or unsubstituted
heterocycloalicyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl,

R?® and R* are members independently selected from hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted
heteroatkyl, substituted or un&ibstimted cycloalkyl, substituted or
unsubstituted heterocycioalkyl, substituted or unsubstituted aryl, and
subsfituted or unsubstituted heteroaryl, —NRZDRZE, and -OR*F,
Whergin
R?F R* and R* are members independently selected from

hydrogen, substituted or unsubstituted aliyl, substituted or

unsubstituted heteroalkyl, substituted or unsubstituted cycioalkyl,
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2 unsubstituted C5-C7 cycloalkyl, unsubstituted 5 to 7 membered 3
heterocycloalkyl, unsubstituted aryl, unsubstituted heteroaryl, C5-C7
cycloalkyl substituted 4 with a lower substituent, 5 to 7 membered
heterocycloalkyl substituted with a lower 5 substituent, aryl substituted
with a lower substituent, and heteroaryl substituted with a lower 6

substituent. 31. The conTPBEHd T Ui Pa) WHERSTRY 14 e mber uied or
selected from: 2 C-C5 alkylissthstitited with ausubstitlentsetected framianryl,

unsubstituted aryl, »3 and an aryl substituted wit wer substituent; and
4210 5 memberel htaralY HLBREe L BB e Sl
from an 5 unsiibistitaetiEyicandaicannsabstitdtetwithsttowerylalkyl,

substituent. 1 32. [Jhe:compound.of:claim &4@1’%&@1&%3&%@@ MRGE bstituted

selected from 2 unsubstituted benzyl, and benzyl substituted with a lower
substituent. 1 33. PRI CHHPEIRESTFERIRT o1 LisHare RASE Highmer-alkyl,

selected from 2 hydregesn unswastitiiied CorGhplkykang (GECS alkwbstituted

substituted with a lower substituent. .1 34. The compound of claim 24, .
hercin R 1 & niSTBul QeI BEHEA O 5 AYRREN A e i o
C1-C5 alkyl. 1 35uThéstiommpourd aiclaint @4dvhersinddisihvtnogern. 1

s6. The compaund olclaim 8. uineieln Rds 2MEm0aLEIEGBO oM. Buica

unsubstituted aryl, and aryl substituted with alower substituent. 68 1 37.

The compound of &Rl REraHE Feifs IS 4 Mhembers slatteeriopr2C(0)-O-CHy-
unsubstituted phepnyl,-apd phenyl substituted with a lower substituent. | 38.

The compound of claim 24, wherein W is unsubstituted aryl. 1. 39, The N
compound of ctaith® 4 WHE &L f§°ﬂh§88§ﬁtﬂ%’éd'§héﬁ T30 e C(O)0-
compound of clair’2d}-whessintRDisasnhetinned séldeted-fromubRituted or

hydrogen, -CN, -QH, ?g?tﬂp%&g%{;gr%a i-%%ealkyl, and unsubstituted 2 to 8
membered 3 heteroal cyl. '

I'41. The co?ﬁpound of claim 24, wherein R2 is
hydrogen. 1 427.”The compound of claim 24;, wherein X' and ),(anre 0.1 !
43. The compoind of chai ZA Wheref Baic AoBEEUNG hal theé: frhfula

26.  The compound of claim 24, whersin n and m are 1.

27. The compound of claim 24, wherein each substituted alloyl,
substituted heteroalkeyl, substituted cycloalkyl, substituted heterocveloalloyl, substituted,
substituted heteroaryl, substituted allcylene, substituted heteroalkylene, substituted arylalkyl,
substituted-heteroarylalkyl, substituted cycloalkyl-alkcyl, and substituted heterocycloalkyl-

alleyl is substituted with a substient Zroup.

28. The compound of claim 27, wherein each substituted or unsubstituted
alicyl is a substituted or unsubstituted Ci-Cyp alkeyl, each substituted or unsubstituted
heteroalkyl is 2 substituted or unsubstituted 2 to 20 membered heteroallcyl, each substituted
or unsubstituted cycloallyl 1s a substituted or wnsubstituted C.-Cg cycloallyl, each
substituted or unsubstituted heterocycloalicyl is a substituted or unsubstituted 4 o 8
membered heterocyeloalkyl, each substituted or unsubstituted alleviene is a substituted or
unsubstituted C,;-Cyp allcylene, each substituted or unsubstituted heteroalkylene is a
substituted or unsubsiituted 2 1o 20 memberesd heteroalkylene, each substituted or

unsubstituted arylalkyl 15 a substituted or unsubstituted C)~Cqg arvlallcyl, each substituted or
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~ cycloalleyl, su

_R3k HN H~WE 3 wherein, 4 R3A and R' B are members
independently selected from halogen, hydrogen, 5 substituted or
unsubstituted allcyl, substituted or unsubstituted 6 heteroalkyl, substituted
or unsubstituted cycloalkyl, substituted or 7 unsubstituted
heterocycloallcyl, substituted or unsubstituted aryl, 8 substituted or

RsHsttac heternakyl, sGNUb R3¢ ORBsuBRQy N RIRG, hbiB-GIO)RY], cach
and -L4-S(0)2R10, wherei R5, R6, R7,.a are memk )
R R R TR T . S LR R AR
alkyhlsvibstititeddoncin suirstinié dni 2tiseheroaiedi hewbsey dwstionstipset ated

sygloalkyi, syl ed-or-69:13 unsubsiituted heterocycloalkyl,

substituted or unsubstituted aryl, and 14 substituted or unsubstituted

heteroaryl, wherein 15 R7 and R8.are optionally joined to.for ring.with
the nitrogen% “16 W %c‘i??%?é’y‘édré’fa%g%%%%d ,‘ﬁ% an Eélf tﬁgg%magr%bers
inslepend ety skldctet fionrhyriogin], 1®substithtsdwoynsiibbtiteduted,
alkyl, substi r hstit 9 g i :
o L T S oy o oyt
suisstitetbarsraansabstitsioatasnd orisalstiniied spdndibetitdgierocycloaliyl-
ggggg&ﬁ{ggh-@lﬁﬁ@&g,%h@@in 22 R11 and R12 are independently
selected from the hydrogen, substituted- 23 or unsubstituted alkyl,

substituted Ao stitited feteroaliol, zﬁﬂﬁ%&%ﬂ%ga%&ﬂ%é{bs%ﬁié&@ﬁom;
stituted or 25 unsubstitute heterocycloallcyl, substituted or
unsubstitutedzryistizg U bstitutsd aliohsubshtitstheteroarntami7 L

ﬁgtgrbé}ﬁfﬁlfafﬁm&mmﬁrﬁ%&%ﬁ%g%éf%hﬁflp@}@%ﬁioalkyi substitated
with a lower substituent, 5 to 7 membered heterocycloalicyl substituted with a lower
substituent, aryl substituted with a lower substituent, and heteroaryl substituted with a lower

substituent.

31. The compound of claim 24, wherein R’ is 2 member selected from:

C1;Cg alky] substituted with a substituent selected from an unsubstituted aryl,
and an aryl substituted with a lower substifuent; and

2 to 5 membered heteroalicy] substituted with w substituent selected from an

unsubstitated aryl, and an aryl substituted with a Jower substiituent.

-3z, The compound of claim 24, wherein R? is a member selected from

unsubstitﬁted benzyl, and benzyl substituted with a lower substituent,

33, The compound of claim 24, wherein R*is & member selected from

hydrogen, unsubstifuted C;-Cs alicyl, and C-Cs alkyl substituted with a lower substituent.

34.  The compound of claim 24, wherein R® is'a member sélected from

hydrogen and unsibstituted C;-Cs alloyl.
35. The compound of claim. 24, wherein R* s hydrogen.

36. The compound of claim 24, wherein R’ is a member selected from

unsubstitated aryl, and aryl substituted with a lower substituent.
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1 44 The compound of claim 43, wherein each substituted alkyl, 2
substituted heteroallcyl, substituted cycloallcyl, substituted

heterocycloalkyl, substituted, 3 substituted heteroaryl, substituted
allcylene, and substituted heteroalkylene is substituted 4 with a

substituent group. 1 45. The compound of claim 44, wherein each
substituted or_ unsubstituted 2 alkyl| is a substituted or unsubstituted
C1-C20 allgyl? éach SHbSIRREESF LiHétibstittted S hetdt GallEAg gelecied from
substittitectdphmsuhstituted? o 20hmembereth heterbalkydneach

substituted 4 or unsubstituted. cycloalkyl is a substituted or unsubstituted

C4-Cs cycloaligyl, eaghy s,sybstituted arimsubstituted heteracyslpalkylis a

substituted or unsubstituted 4 to 8 6 membered heterocycloalkyl, each
substituted or.pynsubstituted alkylene is a substituted.or 7 unsubstituted
C1-C20 allcylél%fe, at:?él ead pgﬁlgst?rt}t?fiem o?%r%ﬂ Setituted né?e%&fﬁ?%rﬁ%”ﬁ?‘

a 8 substituted or unsubstituted 2 to 20 membered heteroalkylene. 46.

The compountf’of claiff 28 ReHEfhEREh duBdttsted aikyroorsbpsaiated o
heterealicysulistituied nysiallcylcsubstituier:hateroeydoalkylmemberad
sgt%stit%ﬁgg, 3 substituted heteroaryl, substituted allcylene, and

stubstittitet heteroalkylene is substituted 4 with a size-limited. 70 1 47. A
pharmaceutical composition for treating a disorder or 2c.ondition 2 through
modulating a GlucocéhiceiaredeprsrinE shbjerriade st otz

treatment, said 3 composition comprising a pharmaceutically acceptable
excipient and 4h efféttearmanntiof & Aaparipouingddravingdhe faendula: R’

R" Y2) N H 5m R2 6 wherein, 7 m and n are integers independently
selected from 10 2178 Xcanshet remembeshindergndentivselectede formuia
from 0 and S; 9 Z is a member selected from C and N, wherein if Zis N

then R2 is absent; l -

R34

e

&

o)\ﬁ’/l\zg)\/}\n\i
\’%f\] ~

—TRE
A (m,
wherein,

R* and R'® are members indepénderitly selected from halogen, hydrogen,
substituted or unsubstituted alkyl, substitited or unsubstituted -
heteroalkyl, substifuted or unsubstituted eycloalleyl, substituted or
unsubstituted heterocycloalicyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, -CN, -CF,, -OR’, -SR®, “NR'RE, -
LP-C(O)R’, and ~L*-S(03,R, wherein
R, RS R, and R® are members independently selected from hydrogen,

substituted or unsubstituied alloyl, substituted or ensubstituted

3m At T el 1y vyt el Py PSR N o PN R A
hetercaliyl, substituted or unsuabstituted cveloalkyl, substituted or
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10 R'is a member selected from substituted or unsubstituted allcyl,
substituted 11 or unsubstituted heteroallcyl, substituted or unsubstituted
eycloallcyl, 12 substituted or unsubstituted heterocycloalkyl, substituted or
unsubstituted 13 aryl, and substituted or unsubstituted heteroaryl; 14 R2
is a member selected from hydrogen, -CN, -OR2A, -L2A-C(O)RZB, 15

LZB-S(O)2R2c, whereindf:R2Aisa tarmber selecieddftont hystengen aryl, and
substituted or unsubstituted 17 alicyl, substituted o urfsubstituted
heteroalkyl, substitﬂfé'ﬂ‘%‘f%é’ﬁ?%ﬂﬁémﬁ’t%jdh&%ﬂfﬂéyﬁ §ibstituted or
unsubstituted 19 heferecyéloalkyli sulistiited or fonsubstiguret dweyhiangen o
substituted or 20 unsubsgg%ﬁd h_eteroe%%(, 21 R2B and R2C are members

_ TS atl . .
independently selected from e§ rggaeﬁ? substituted or unsubstituted

alkyl, substituted ‘ordisUbstituted 23 méteroatily sapstifsandrydrogen,
unsubstituted eyclagficyl, SHOSULLEL Q124 MARURRIIHEEE or unsubstituted

heterocycloallcyl, substituted or unsubstituted and, and 25 substituted or

unsubstituted hete a2 HNRADEIECA 1) LeTRPE DR RHETY > PR SFuLed or
RZB, and R2r are memharstiadepepdenthise)ecteddHtemr28hydiageharyl,

substituted or unsubstituted. allcyl, substituted or 71 29 tituted .
heteroallyl, substitute tbt}lﬁﬁéjﬁﬁéﬁ{%’ etltﬁué%/éc%gffgﬁf,y]%ﬁléﬁ%ﬁs%ﬁgted%erem _
unsubstituted heterbtyaldalkyirsitstitméaitr Sleceddystithtely dryteantibstituted
substituted or unsubstituted heteroaryh 32k ZAaP8 2R A timed heteroalkyl,

independently selected from a bond and -NH-; 33 R3 is a member
selected from substitu@@GrdapsHubsHERASKS P BT s GBRTiTsd o

unsubstituted heteroarylallyk:substilstes o unsybstibyteaed5r unsubstintted aryl,
cycloalkyl-alkyl, substituted or unsubstif}uted h terocgg}ll?allyél-alkyl, 36
substituted or unsubstitiSEHERTHEIRYP SIBEG LT B tiriddbstituted. 37

cycloallcyl, substifuteliSratnsuhstittsted deteacycioatkyl, Substitotelaod -381-.
unsubstituted aryl, and substituted or unsubstituted heteroaryl;

44.  The compound of claim 43, wherein each substituied alkyl,
substituted heteroallyl, substituted cycloalkyl, substituted heterocycloelkyl, substituted,
substituted heteroaryl, substituted alicylene, and substituted heterozalkylene is substituted

with a substituent group.

45,  The compound of claim 44, wherein each substituted or unsubstituted
alleyl is 2 substituted or unsubstituted C;-Cyp alkyl, each substituted or unsubstifuted
heteroallcﬂ 1sa substituted or unsubstituted 2 to 20 membered heteroalicyl, each substituted
or unsubstituted cycloalky! is a substituted or nnsubstituted Cs-Cy cycloalkyl, each
substituted or unsubstituted heterocycloalkyl is a substituted or unsubstituted 4 to 8
membered heterocycloalkyl, each substituted or imsubstituted alkylene is a substituted or
unsubsiituted C1—C§g alkylene, and each substituted or unsubstituted heteroalkylene is a

substifuted or unsubstituted 2 to 20 membered heteroalkylene.

46. The compound of claim 45, wherein each substituted alkyi,
substituted heteroalkyl, substituted cycloalkyl, substituted heterocycloalkyl, substituted,
substituted heteroaryl, substituted alkylene, and substituted heteroalkylene is substituted

with a size-hmited.
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39 R4 is a member selected from hydrogen and substituted or

unsubstituted 40 alkyl; 41 L' is a member selected from a bond, -0-, -S-,
-S02-, -C(O)N-, -C(O)O-," 42 -C(0)-, substituted or unsubstituted

allcylene, and substituted or 43 unsubstituted heteroallylene. 1 48. The
pharmaceutical composition of claim 47, comprising from 1 to 2 2000
milligrams of s&id cofmpoumdes 4] Threnshidienaceutidal composition ehdition
claim g Wwherein, Said. Iormuia;is:2 Adaried:{ey oral, AdMINSIRLON:]20. caig
The pharmaceutical composition of claim 47 in the form of a tablet. "1 51.
Tﬁ%ﬁéﬁlﬁﬁ@@@ﬁ@é}r@&ﬁgme%?Béiai%ﬁcaﬁrt%ﬂfe%%m%H@Frﬁn@f@ctﬁaﬁaﬂt ofa
Z dstibokiaZaThe phasmageutical composition of claim 47 wherein n and m
are 1. 53. The pharmaceutical gemposition of claim 47, wherein each 2
substituted alkyl, substituted hetéroalkyl, substituted cycloallcyl,

substituted 3 heterocycla Ikyl,/;ﬁgs;it/u\eﬁ, substituted heteroaryl,

substituted allcylene, substittited 4 héteroalkylene, substituted arylallcyl,
substituted heteroarylallcyl, %ubstit ed cyclaalkyl- 5 alkyl, and substituted
heterocycloakkyi-alkyl is,; it i %@tituent group. 72 54. The
pharmaceutical composition of alaim 53] wherein each 2 substituted or
unsubstituted allcyl is a substituted or unsupstitgted; €1-G20 alkyl, each 3
substituted or unsubstituted heteroalkyl is &-substituted or unsubstituted 2
to 20 membered 4 heteroallcyi, each substituf8d™r unsubstituted
cycloaliytis, a substituted or unsubstitnted C4- 5 C8 cycloalkyl, each
substituted or ynsybstiinter hetergeyeloally) s, sybetiiviad or ©

unsubstituted 4 ¥6"S'mﬁem ered heterocycloalkyl, each substituted or
unsubstituted aflcyiére arcimensubstititechdmiivsubsstrifeencl@ds;
allcylene, eachysubstityied onusubstitatedSiheterealkylenensidn r? is absent;

substituted or unsubstitnted 2 to 20 ﬁmembered heteroalkylene, ,each} 9 .
substituted or GnsUbSTREE SI§T4tk T8 S EH Sttt B thatbetifitag swostituted
C1-C20 arylalkyl, eachvisistdastitutedioy Lnsybstitdted:hetergaryy|allybigiyvi,

2. substitutec or UNPMORIAIE A St L DSLSTORVAIN RGPS IR R stituced
or unsubstitnted cycloalkyl- ]kyi is’a substituted or

aryl, and substituted or unsubstituted heteroaryl,

R? is a member selected from hydrogen, -CN, -OR*, -L*A-C(O)R*?,

LP2-8(0)R*, wherein

R* is a member selected from hydrogen, substituted or unsubstituted
alicyl, substituted or unsubstituted heteroallcyl, substituted or

‘unsubstituted cycloallkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or
unsubstituted hetercaryl,

R*® and R* are members independently selected from hydrogen,
substituted or unsubstituied alkyl, substituted or unsubstituted
heteroallcyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted heterocyeloalloyl, substituted or unsubstituted aryl, and
substitutéd or unsubstitated hetercaryi, NRPPR®E and -OR,
whersin
R_ZD, R:“"” and R*" are members independently selected from

hydrogen, substitated or unsubstituted alloyl, substituted or
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12 unsubstituted CI-C20 cycloalkyl-allcyl, and each substituted or
unsubstituted 13 heterocycloalkyl-alkyl is a substituted or unsubstituted
CI-C20 heterocycloalkyl-alkyl. 1 55. The pharmaceutical composition of

claim 54, wherein each 2 substituted alkyl, substituted heteroallcyl,
substituted cycloalkyl, substituted 3 heterocycloallcyl, substituted,

substituted heteroaryh:sithstituteralkyene, substitutedduhefendalkylendyalkyl,
substituted arylalkyl, s%g&{t&t&%d hetergg&d_elg%lé%uol%sgfga

td cygloalicyk @
alkyl, and substituted %eterocyc%éjlﬁgﬂ}i- yl'is substitute ﬁ\s(g/i1t’f1¥]gl$9§tItll ¢

size-limited. 1 56. ThexphamnEesltivhlodmpssitm of erasa R HcHRE Y-

R3 is a membe :2 selected fram: 3 Hasubsiitiied ;G b aucloallowh
unsubstituted 5 to 7 membered 4 heterocycloalkyl, unsubstituted a}?{;ﬁ

unsubstituteB HetersarhEr cgeesioyerm Ay Pttt Eg s Wit Aol

substituent, 5 tq,f,saambered helereacipalod-suisHiuedixitbiatanen bituted
substituent, aryl substituted with a lower substituent %r%ld_heteroarM\_l.-
c{ te ipaticyi-allovi,

substituted with"¥ TSR HStibSHeiaiecd E77HE pharmaceutica
composition of elsisidZiwheneih R isihaverlipt, Qisslattddfrowrbgtituted
C-C5 alky! substiyted with an unskBstifuied A oF A0 SRS Wit or

4 lower substitue¥1ct; and’5 2 to 5 membered heteroalkyi Subsiituuted with
an unsubsr-ititerrgubspicsecban. Gl B EH s RIS BB ELEHIoRENE. 73
58, The phagmaceutical Gumpasition:RelainA tnwherein®8dsselpetrtied
from unsubstitutedbenzyl, and benzyl substituted with a lower substituent.
59. The pharma@&ﬂical composition of claim 47, wherein R4 is a member
2 selected fromhydiagne; uhswistituted:GitCE-aldyl,-abek CEEBNkYI(O)O-,
substituted with 3-Jower, 2 substitient, 460, D SRIAIMACEUIERkucc or
composition of clan 4_'/5, wsherelnoh is'a member 2 selected from

hydrogen, and ussubsittutedeec8lakgtel 61. The pharmaceutical
composition of claim 47, wherein R4 is hydrogen. 1 62. The
pharmaceutigg| compesitiemefalaim dbxmwkereinRilisadhembprising from 1 to

2000 milligrams of said compound.

49. The pharmaceutical composition of claim 47, wherein said formula 1s

adapled for oral administration.

50.  The pharmaceutical composition of claim 47 in the form of a tablet.
) T 51 The pha:pnmoeutioal composition of o_laim 47 wherein 1 is 0, 1m is 2,
and Zis IN.
52, The pharmaceutical composition of ciaim 47 wherein n and m are 1.
53, The pharmaceutical composition of claim 47, wherein each

substituted alkyl, substituted heteroalkyl, substituted cycloalleyl, substituted
heterocycloalkyl, substituted, substituted heteroaryl, substituted allcylene, substituted
heteroalkylene, substituted arylallkyl, substituted heteroarylalkyl, substituted cyclo alioyl-

alkyl, and substituted heterocycloaliyl-alkyl is substituted with a substituent group.
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2 selected from unsubstituted aryl, and aryl substituted with a lower
substituent. 1 63. The pharmaceutical composition of claim 47, wherein R’
is a member 2 selected from unsubstituted phenyl, and phenyl substituted
with a lower substituent. 1 64. The pharmaceutical composition of claim
47, wherein R, is 2 unsubstituted aryl. 1 65. The pharmaceutical
composition of claim 47, wherein R1 is 2 unsubstituted phenyl. 1 66. The

pharmaceuticil comB?fs?ﬁP&W‘%FW&ﬁhcﬁ‘?‘P\%EPé‘lﬁfﬁ@%‘ X idGEy caeh
selected fromihydsagen; <GN ,18-@iﬂbﬁhﬁtﬁﬂ%ﬁ%ﬁ@h@ﬁl&ﬁﬁﬁ}(ﬁg@ﬂdﬂ, eac’n

unsut%ggétuug?d & tos%tu Qr%g d hetero 1t c970r-{ur11 eu c?’S; ?OUE& memberad
1 R4 SRy ‘Pﬁ

composmon C aim erel rogen
phrammacs utical @&mp@@dlehuoﬂéianmmd?cwm@m 2 arhdiXedrer @ ObBButed Cor

hepk mcgé&mb@emp@%m@%ﬁma 4drpynereins asmg £ompomad .2
has he formula74e HN~NNrm\l R,e 4 wherein, 5 R3A and RIB are

HRTHSE R e BIHIR S A iR TROPAIR SIS SRYTIdGERT B stistitisbatyien

Qk MBsithsiitded alkysstipstitited @ncymta b@éﬁﬂ@@sﬁtﬁ%ﬁﬁdﬁ@ﬂiﬁ)&bs‘atuted

gbbstlt epl or.unsu stltuted C clogllc ubstuf'gte nsyb tL{teg ok
SHEVLYCIGRINN “SUBSTtted ornﬁhssd s’u uted ary‘lpgnsubst Gtag o e oae

unsetigstitéitedsheteroarsd, «ChjoCE 3, uORBiteS RGN R&ed 10-Cyp arylalkyl, sach

%&%ﬁgﬁoﬁmu%&%)ﬁ%%hﬁgm L LBk RiandR8are .,

members independently selected from hydrogen, 12 substituted or

urpserbstitatisn kgl sUpstitated wrsuRstBsGqisdpalicyi-alkyl is a substituted or

unsubstituted C-Cyq cycloalkyl-alkyl, and each substituted or unsubstituied

heterocveloalkyl-alicyl 1s a substifuted or unsubstituted C,-Cyg heterocycloalkoyl-alloyl.

535,  The pharmaceutical composition of claim 54, wherein each
substituted alkyl, substituted heteroalkyl, substimted cycioalkyl, substituted |
heterocycloalkyl, substituted, substituted heteroaryl, substituted allcylene, substituted
heteroallcyiene, substituted arvialkyl, substituted heteroarylalkyl, substituted cycloalicyl-

alicyl, and substituted heterocycloalkyl-alikyl is substituted with a size-limited.

36. The pharmaceutical composition of claim 47, wherein R is a member
selected from:
unsubstituted Cs- C7 cycloaﬂcyi, unsubstituted § to 7 membered
rocyclcaﬂxyh unsubstltu‘cea aryl, unsubstituied heteroaryl, Cs-Cy cycloalkyl substituted
with a lower substituent, 5 to 7 membered heterocycloalioyl substituted with a lower
substituent, arvl substituted with a lower substituent, and heteroaryl substitated with a jower

substituent.

57.  The pharmaceutical composition of claim 47, wherein R is 2 member
seiected from:
C,-Cs alkyl substituted with an unsubstituted aryi or aryl substituted with &

tower substituent; and

Iy

2 to 5 membered heteroalkyl substituted with an unsubsiituied aryl or aryl

substituted with a lower subsgtituent,

~J
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I3 heteroallcyl, substituted or unsubstituted cycloalkyl, substituted or 14
unsubstitutedheterocycloallcyl, substituted or unsubstituted aryl, and 15
substituted or unsubstituted heteroar-yl, wherein 16 R' and R5 are
optionally joined to form a ring with the nitrogen to 17 which they are
attached, 18 R2 and R10 are members independently selected from
hydrogen, 19 substituted or unsubstituted alkyl, substituted or
unsubstitute8820 h&tervatioyissubsilitstodosi onseisiumdd eyarand is selected

§&8§H%H@&%@k%%ﬁ%§£i&%x%t%{%@leﬁ{l%l 1sHbstituiacan.

unsubstituted aryl, 22 substituted or unsubstituted heteroaryl, and

-NR11R™, wherein.23 and Rl are ind pen § Iecﬁed fram.the b
hydrogen, su Stltutﬁ %}aﬁﬁ%ﬂ stlf) iteda )17I lgsktélltu‘t?](f) PO I S member

ashsihsfitued deteroalioph 2BusubStittited-pk ancé@bs@mﬁéteﬂ @ybmkfgd,with a lower
Ssu%btsi) utgd or 26 unsubstituted heterocyeloalkyl, substituted or

Unsubstituted aryl, 27 substituted or unsubstituted heteroaryl, and 28 L3

and L4 are member pendently selected.fro an

70. The phafflace q% cggt%%ﬁcofnctfglsrln“@bg% %e“rlélqu]éacgﬁr P £3 Tember
sibstiuted: alkit, substifutechtretered Ry seilistituted eyeloalkyl,

substituted 3 heterocycloalkyl, substituted, substituted heteroaryl,

substituted %Y'en@h%f}ﬂa‘%ﬁﬁ%@ﬁ%&@ énﬂ%ﬁf%llsylﬁa@nlamaﬁmﬁwwmdrom
1

a substituent group. 1 The pharmaceutical composition of claim 70,

wherein eaclc}% su |tu ed or unsubstituted. 9"9&31% bstitted. o1 ; b
unsubstitute %:I - :'J‘rlmeacuff;S %asu%“s‘?%ﬁ%ea or L?nsﬁsrﬂstltute 1 IS & memhe
haterohftopt imalhﬁtbstﬁuﬁéﬁmmé nsvibsliniiat 6iRe inembebsdrgent.

heteroallcyl, each substituted or unsubstituted cycloalkyl is a substituted

or unsubstituad C4rie @&ﬁyf@b@aﬂ% @@@ﬁbﬁﬁbﬁtﬁﬂtﬁdmﬁﬁmﬁh&tﬁ&éd a member
heteroc Ioalk | 'Su%ﬁ shltut?

> ut 41 red ot
RYFSIBE &%‘a‘ﬂh P ERERS %&ltt?f’e(%p i nsu stll%?tgid a%y ene DR Eftoent

IS a
substituted or unsubstltuted C1-C2o0 allcylene, and each substituted or

unsubstituted®8: hetgmw}@ﬁ@fi‘étﬁ?éﬁBg%mﬁﬁﬁ%Phﬂgﬁﬁgﬁt&M??&ﬁ

membereddwetgroalkylene. 1 72. The pharmaceutical composition of
claim 71, wherein each

65.  The pharmaceutical composition of claim 47, wherein R'is

unsubstituted phenyl

~ 66.  The pharmaceutical composition of claim 47, wherein R* is’a member
selected from hydlogen, -CN, -OH, unsubstituted - Cg alkyl, and unsubsmuted 2108

membered heteroalicyl.

" 7. The pharmaceutical composition of claim 47, wherein Ris -
hydrogen.

68.  The pharmaceutical composition of claim 47, wherem X' and X° are

69.  The pharmaceutical composition of claim 47, wherein said compound

74



A e

L

wWooee =3 O

[R]
98]

2 substituted allcyl, substituted heteroallcyl, substituted cycloallcyl,

substituted 3 heterocycloallcyl, substituted, substituted heteroaryl,

substituted allcylene, and substituted 4 heteroalkylene is substituted with

a size-limited. 1 73. The method of claim 1, wherein said modulating a
glucocorticoid 2 receptor is antagonizing a glucocorticoid receptor. 74. A
method of modulating a glucocorticgid regeptor including the steps 2 of
contacting a glucocorticoid receptoriwitha €©mpound and detecting a

change in the 3 activity of the glgcocorticoid receptor, said compound

having the formula: X R* (R3 X2 NN'XAnn H4\L-R R2 5 wherein, 6

m and n are integers indepe elected from O to 2; 7 Xl and X2 are
members independently selecte d f m 0 and S.- 76 8 Z is a member

selected from C and N, whefteé R isabsent; 9R1lisa

member selected from substltuté‘d or unsubstituted alkyl, substituted 10

or unsubstituted heteroalkyl, substitute ituted cycloalkyl, 11
substituted or unsubstituted heterocycloa Iéyl substit rROT unsubstituted

12 aryl, and substituted or unsubstituted heteroaryl, 3 R2 is a member m
selected from hydrogen, substituted or unsubstituted alkyl, 14 substituted

or unsulBgtRGted heteroallyl, -CN, -OR 2A, -L 2A -C(O)R2", and 15
'|—2B‘S(O)ZRY%{WEQHGM%%@@S%@W&@?@MQQ%WQ&E@% hydrogen,
substituted or unsu?stjtute 17 al é) tuted or. unsubstitut
otoroalkiyl, subsHRTEHE1 PS TR B Aty EIRIRYE S ASEr e
unsubstituted 19 heteretydloalialsebstitutetsoruasudtitiited sabgliand or
substituted or

unsubstituted heterocycloalkyl, substituted or unsubstituted arvl,

substituted or unsubstituted heteroaryl, -CN, -CFs, -OR’, -SR®, -NR'R’, -

L3 -C(O)R®, and -L'-S(0},R", wherein |

R® RS, R7, and R are members independently salected. from hvdrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted
heteroalkyl, substituted or ungubstituted cycloalicyl, substituted or
unsubstiiuted heterocyeloalicyl, sub stiﬁzted or ungubstituled aryl, and
substituted or unsubstituted hetsroaryl, wherein
R’ and R® are optionally joined to form a ring with the nifrogen to

which they are attached,

B’ and R' are members independently selected from hydrogen,
substituted or unsubstituted allcyl, substituted or unsubstituted
hetercalkyl, substituted or unsubstituted cycloatkyl, substituted or
unsubstituted heterocyeloalkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, and -NR''R™, wherein
R' and R'"? are independently selected from the hydrogen, substituted

or unsubstituted allcyl, substituted or unsubstituted heteroalkyl,
substituted or unsubstituted cyeloalicyl, substituted or
unsubstituted heterocyeloalkyl, substituted or unsubstituted aryl,
substituted o1 unsubstituted heteroaryl, and

17 and L members independently selected from a bond and -NH-.
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20 unsubstituted heteroaryl, 21 R2B and R2 are members independently
selected from hydrogen, 22 substituted or unsubstituted alkyl, substituted
or unsubstituted 23 heteroalkyi, substituted or unsubstituted cycloalkyi,
substituted or 24 unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and 25 substituted or unsubstituted heteroaryl,
-N'R2DRsE, and -OR 2F, 26 wherein 27 R2D, R25, and R2F are
members indépend@htyiselested frompr2® hydroger; suffstitedoeach

%‘Lﬂass%‘Rﬁ%&‘%ﬁé}la@é'sﬁ%ﬁtﬁ%‘%gaﬁfy?%&%@ﬁHRé&'%QaﬁSﬁleEﬂﬂémt&ybs“tme‘j

or unsubstitutéd cycloallcyl, 30 substituted or unsubstituted
hersrstyciohikyFusabstittteth o STUrseissiet aii cand slipsttnted ot tuted
yesuhsttedihetetoaryli @ L Grpdba%aigindependently selected from

a bond.and -NH-: 33 R' is a member selected from substituted or

unsubstltute IkyI bstitu 4 gr unsul |tu he \
“$H atggn ?Sizc?(ycio%ng o rt%dcl m‘.;lef@ 816‘.1,11 gach

substituted or unsubstlt ed cyc stltute or unsubstitute

hettetiotyEloakytbstibsehued or urndsbsiadtet s L ah e stbstitite ek
unsnhstitedheteroar &Zel%ﬂil@ﬁ@%ﬁ%@@fu%@d%ﬁ@%ﬁ&ﬂwﬂé@fqg en achbered

substituted or unsubstltuted 38 alkyl: 39 L' is a member selected from .
RBGFRAY., S5k SaRsHIuies @5 JNSURE 6 Sy Ap2HE(05-2 SRS SupRERitegted Cer
Qr; Us@Sl@Qﬁ@jﬁU @dlﬁdk&lﬁﬂ&a:ﬁ&dxﬁmbﬁlﬁuteﬂ letedil phsibgtindadystitated or

hete aII herein 7 RIA mb r eI ed f[om uted
oF* f}'l %?%E%%fﬁ??l{ﬂe s?ft%c dF o unsubst %} g%eéltgroaﬁ(vlsl%%%e Theyiene
seibstitutediat ansubstitted A4 ayelbaikyd, substitytatisorirsubstitutetuted

heterosygioalkyl, substitited: 45.arHnsubstited:apl-and subsiivted or

unsubstituted heteroary 78

72.  The phamaceuticai composition of claim 71, wherein each
substituted alkyl, substituted heteroallkyl, substituted cycloalkyl, substituted -
heterocycioalkyl, substituied, substituted heteroaryl, substituted alkylene, and substituted

heteroallylene is substifuted with a size-limited.

73. The method of claim 1, wherein said modulating a ghucocorticoid

receptor is antagenizing a glucocorticoid receptor.

74. A method of modulating a glucocorticoid receptor including the steps |
of contactmg & giucocortlcmd receptor with a compound and detectmg a change in the

activity of the glucocomcmd recepior, said compound havmo the formula:

X'i

@

wherein,
m and n are integers independently selected from O to 2;

¥ and 3 are members indépendently selected from O and S;
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Z 1s a member selected from C and N, wherein if Z 1s N then R” 15 absent;
R' is a member selected from substituted or unsubstituted allcyl, substituted
~or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryi;

R? is a member selected from hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalleyl, -CN, -OR™ -L**-C(OIR?®, and
LPPSS(0RP, wherein
R™ is 2 member selected from hydrogen, substituted or unsubstituted

allcyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or
unsubsttuted hateroaryl,
R*P and R* are members independently selected from hydrogen,
substiiuted or unsubstituted allcyl, substituted or unsubstituted
etercalkyl, substituted or unsubstituted cycloalicyl, substituled or
unsubstituted heterocycloalicyl, substituted or unsubstituted a:yi,. and
substituted or unsubstituted heteroarvi, NEPPR®E and -OR*F,
wherein
R*, R*, and R are members mdependently selected from
hvdrogen, subsiituted or unsubstituted alkyl, substituted or
unsubstituted hetercalkyl, substituted or unsubstituted cycloalicyl,
substituted or unsubstituted heterocycioaliyl, substituied or
unsubstituted aryl, and substituted or unsubstituted heteroaryl,
L* and L*® are independently selected from a bond and -NH-;

R’ is 2 member selected from substifuted or unsubstituted allcyl, substituted
or unsubsiifuted hetercallcyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted heterécycioalkyi, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

R* fs a member selected from hydrogen and substituted or unsubstituted
alleyi;

L' is a member selected from a bond, -O-, 8-, ~80s-, -C{OIN-, -C(CYO-,
-C{O}-, -NR-, substituted or unsubstituted alkylene, and substituted or
unsubstituted hateroalkylene, wherein
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R** is a member selected from substituted or unsubstituted allcyl,
substituted or unsubstituted hetercalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted

or unsubstituted aryl, and substituted or unsubstituted hetersaryl.
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