MODIFIED PYRIMIDINE GLUCOCORTICOFD RECEPTOR MODULATORS CROSS-REFERENCES
TO RELATED APPLICATIONS [0001] This application claims the benefit of United States Provisional
Patent Application No. 60/585,018, filed July 2, 2004, which is incorporated herein by reference in its
entirety for all purposes. BACKGROUND OF THE INVENTION [0002] In most species, including man,
the physiologicM gincocorticold is cortisol (hydrocortisone): Glucocorticoids are secreted in response
to ACTH (corticotropin), hiclYiShoWE Bt ERoadimt Nytim uarationane-egmations in response to
stress and food. Cortisol levels are responsive within minutes to many physical and psychological
stresses, including trauma, surgery, e&%&%%?%i%f@%%ﬁ%&on. Cortisol is a steroid and acts by
binding to an intracellular, giucocorticoid receptor (GR). In man, giucoconicoid receptors are present in
two forms: a ligand-binding Oﬁ%&%@ﬁ%ﬂ}g@ amino acids; and, a GR-beta isoform which differs in only
the last fifteen amino -acids. The two ype: “%ﬁ%ﬁ%’ﬂ@?é‘#ﬂﬁ?ﬂfﬂﬁﬁr specific ligands, and. are
considered to fufidn FroeigHitHe seres tarstivtidipathdays: 0083k The-ialgaic.effects of cortisol,
including those Namm@ aymem@pgti:s,qlm.iah@@% %@g@&gﬁq&ﬁ%@% GR ng}{ﬁl uesi ng rece ptor
modulators, suc.ag agonists, partial agonists and antagonists. Severa different classes of suents are
able to block the physiologic effects of GR-agonist binding. These -antagonists include compositions
which, by binding to OR, block the @ﬁ@y@{@@@g@@i%ﬂ{ﬁg@ bind to and/or activate the GR.
One such knouh}ga% arglg%%ospist,\@ife rjg.to’ne,, has been found to be an _effectiye anti-glucociorticoid
agent in humans (13ertagna (Lo8% I il st SHRBISRlets! SeawTtinmferiatinte binds to the OR
with high affinitf> ERCE eiesb Gatorraisnistmt (iidrofdetvb(@adepond (L99%)-AMM:Rgv. Med.
48:129). [0004}RBatintscimitrisomerforms ohnsychiaic.iinesses.have heen found to have increased

levels of cortisok(Kishnan Q@g@ogsgggml\!guro-PsQ/%hoBlhannacol. & Biol. Psychiat 16:913-920). For
exalt/pie, some depressed individuals can S)

1 | Bémrl_leué%onswé" YRR TRl sefettre effect of
cortisol, as by a8iHSEA OR SRty BRI PIEN T Skoere45) Muimars Reproduction: Update 1:19-34).
In one study, a patiefitsvithrdepredision Seconday iecGushing)s Byhdrome [ypesadrenocorticism) was
responsive to ahighdose w49 1400 Ma.per. day, R-antagonist mifepristone (Nieman (1985) J.
Olin Endocrine’épngt%t,gzj)é é;;}S\%GgL Another st%‘%%%&%é%ﬂ%jﬂrﬁﬁe?ﬁé oaﬁ%glfoaff%%éhing's syndrome
found that it improved the patients” condniots i ditg trEiepagénidticsans @lidusoa PP
273-284, In: Ratilietizedtirie rtiproprsiitivigitereid R 486-addHuman &exrility.Cantrol. Plenum
Press, New Yorkz(d:888) »&attof:(1996) Clin. Obstetrics and Gynecol. 39:506-510). j0005) Psychosis
has also been associated with Cushing's syndrome (Gerson (1985) Can. Psychiatry 30:223-224;
Saad (1984) As&INed:78:759:768)i:Mifepiistonaudag heenused-tonraal-aciie.psychiatric
disturbances seeendary:in.Grshingssyndrams Ongsilidy showed that a relatively high dose of
miftpristone (4%9&911?,3%81@@ Rer gaqy vas u eful in rapidly reversing acute psypﬁi)5|§ in patients With
severe Cushing Syndrome due 10 adrénal cancersand SCtapic SBer fisrPbrmeTH e lung cancer
(Van der Lely (1991 )p5Am! Pt 1 ibete 1ataead s Weindd eptuedyi{4993) R harmaty:\Ward (ft Science
15:89-90; Sartéi(kIB6ysinpra){80061 A reatmentior REYERasis. fhe;RSygheticcomponent of

illnesses, suchiagAsyenQtic maiqr depression, has recently been discovered (Schabers: at al., ‘United
States Patent App. No. 6,150,349). Tepﬁe %?g’é%[ar%zeﬁp iﬁ)c‘:lf]ugoigsg SRR Sharr At of a

glucocorticoid ?é%ﬁ?&%é%?ﬁggﬁff%é fo arhbfioratel thispbyetosisviTheipsychiosis may also be
associated withepbyERotitrajoriepression;sehizoatiestive disarder, Alzheimer's Risease and
cocaine addictign:.[0Q0%-F higs, there exists a meat need for a more effective and safer treatment for
illnesses and conditions assOciateci with th incocorticoid receptors, including psychotic major

depression. Thérésentimvention-fulfitls.these and-etherneads. SYLNLARY,.
moreased ievels of cortise] (Krishnen (1992) FProg. Neuro-Psychophanacol. & Biol,
Psychiar 16:913-820), For example, some depressed individuals can be responsive to

treatments which block the effect of cortisol, as by administering GR antagonists (Van Look
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[0007a]In a first aspect, the present invention provides a compound having the formula: R2
wherein, R1 is a member selected from unsubstituted phenyl and phenyl substituted with R13; R2 is a
member selected from hydrogen, --ON, and --OH, R3 is a member selected from unsubstituted benzyl
and benzyl substituted with R3A; R3A and R1/3 are members independently selected from
halogen, hydrogen, Ainsubrsiitdteciatki/hanrsubstitutad hetenogllkylimsubstitutediaycloalkyl,

unsubstituted h@é%&g%xg@&%xlﬁ%&%ﬂﬂ awlna&%ymwggrg%%m%lah&%!\&oseCES -OR3,
--SR6, --NR7R9, -L3:-C(0)R9, and R10, wherein 6, R7, and RO are members

|ndependently‘%é‘r@%fé%ﬂﬁﬁ?ﬁh@fd?%d@ﬁ“ﬁﬁ%ﬁﬁéﬁﬂﬁ@&eﬁﬁﬁ%ghqﬁs)cr{u{:éﬁ ﬁé‘f%?’&é"l)kyl unsubstituted
cycloalkyl, unsubsiittitedsheterdeyclodtiyibidinsubstifepedoaryl; ard Grisupstitoted:hdtersaryl, wherein

R7 and R9 arg ontignally.joined:-0.form &.4ing Mﬁhmefmﬂﬁ%gm%wﬂm theyware, %Eached R9 R19
are members mde endentl selec d from h drogen, ?E§éltu unsu tituted heteroalkyl,
unsubstituted cﬁ:tﬁll&?ﬂ 'ﬁz@f@?%? %&gﬁ nsaiss fgzéz <':1r3'4‘71"fI Yiftuted heteroaryl,
and --NR11R1Zgwhetein New R'Qllx 838°R Farard iPfde féndehtiyielcetdd fromh Iﬁé Hydlragen,
unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl,

unsubstituted #84>u n%%%%ﬁﬁf@ﬂ%t@%ﬁo%ﬂﬁu ﬁ@%ﬁﬂsmﬁ%ﬁﬁé%rﬁaéﬁéﬂbeﬁ’ﬂy selected from
a bond and --NHbsychiany 36:223-224; Sand (1984) Am. J. Med. 76:753-766). Mifeprisione has been

used to treat acute psychiatric disturbances secopdary o Cushing's syndrome. One study
showed“tha:t z relatively high dose of mifepristone (400 to 800 mg per-day) was useful in
rapidi}lr TEVErsing aéute peychosis in patients with ;scvare: Cushing Syn.ﬁrofne due to adrenal -
cancers and ectopic smmﬁon of ACTH from tung cancer (Van der Lely (1991) Ann. Interr.
Med. 114:‘1-4;;3:; Van der Lely (1993} Pharmacy .Wci)rld & Science 15:89-30; Sartor (1996)

supraj).

[0006] A treatment for psyc‘ﬂaéis or the psvchotic 'component of illnzsses, such as
psychotic major depression, has recently been. discoveresd {S chatrherp ef gl., United States
Patent App. Ne. 6,150,349). The treatment includes administration of an emount of a
ghucocorticoid receptor antagonist effective to ‘zmeliorate the psychosis. The psychosis may
also be associated with psychotic major depression, schizoaffective disorder, Alzheimer's

Disease and cocaIne addiction,

- {epeTy Thus, there exists 2 great need fora more effective and safer treatment for ilhesses
and conditions assaciated with fhe sacocorticoid resepiors, including psychotic major

depression. The present invention falfills these and other nesds.

SUMMARY
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and R4 is a member selected from hydrogen and unsubstituted alkyl; wherein each aryl is
independently selected from the group consisting of phenyl, 1-naphthyl, 2-naphthyl, and 4-biphenyl,
each heterocycloalkyl is independently selected from the group consisting of
1-(1,2,5,6-tetrahydropyridy1), 1-piperidinyl, 2-piperidinyl, 3- piperidinyl, 4-morpholinyl, 3-morpholinyl,
tetrahydrofuj@@0Zall, tetralimyadirfsiranBed!, titeaprarethiswenfibh netrakidio thieor®plyddpiperazinyl, and
2- plperazmp{!_3 cﬁ Sﬁﬁ eteroaryl is independently selected from the group consisting of
1-pyrrolyl, 2-pyrr yp% pyrr yl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl,
2-phenyl-4-oxazolyl, 5- oxazonI, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl,
S-thiazolyl, 2-furyl, 3-furyl, 2- thienyl, 3-thieny}; 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-
benzothiazolyl, purinyl, 2-benzimidazolyl, 5-infolyl, 1-isoquinolyl, 5- isoquinolyl, 2-quinoxalinyl,
5-quinoxalinyl, 3-quinolyl, and 6-quinafyl. [00&b]in &5econd aspect, the present invention provides a
pharmaceutical composition for treating aldisord@t or condition through modulating a glucocorticoid
receptor in a subject in need of such treatment, said composition comprising a pharmaceutically
acceptable exc:lplent and an effective g#ffountef a

wherein, R' is a member selected from unsubstituted phenyl and
pheny! substituted with R'Z;

R? is a member selected from hydrogen, ~-CN, and --OH, R%is a
member selected from unsubstituted benzyl and benzyl substituted with R**;

R* and R'® are members independently sefected from halogen,
hydrogen, unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted
cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted
heteroaryl, --CN, -~-CF?, --OR®, --SR®, -NR'R?, -L*--C(O)R®, and -L*--
S(0O),;R*, wherein |
' R®, R% R’, and R® are members independently selected from
hydrogen, unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted
cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, and
unsubstituted heteroaryl, wherein

R’ and R® are optionally joined to form a ring with the nitrogen to which
they are aftached,

R® R are members independently selected from hydrogen,
unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl,
unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted heteroaryl,
and -NR''R", wherein

R and R are independently selected from the hydrogen,

unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted cycloaltkyl,

2a



are independently selected from .O and S. [0010] Z is selected from C and N. If Z is N, however, then
R2 is absent. [0011]is selected from substituted or unsubstituted alkyl, substituted or unsubsthuted
heteroalkyi, substituted or =substituted cycloalityl, substituted or =substituted 'neterocyclnalkyl,
substituted or =substituted aryl, and substituted or unsubstituted heteroaryl. [0012] R2 is selected from
hydrogen, substibustiit ieduraiebstivoiod!kiity | rseiisstitntet arryhsuisstibsté ddbtertgadlapyl ;.C,N, -0R2, -T
2A-C(O)R28arzf\(§1d 25-S(0)1R20. 1,2A and L25 are .independently selected from a bond and -NH-.
[0013] R2A is a member selected from hydrogen, substituted or =substituted alkyl; substituted or
unsubstitated betetSaikg [durstitaesdhm—s sotistianddrdicsicitdstbstitatorat asdbsitded
heterocycloglkyl, substituted or unsubstituted aryl, and substituted or unsubstittited heteroaryl. R.233
and R2c are independently selected from hydrogen, substituted or unsubstitated alkyl, substituted or
unsubstituted beteRyakry reatitatsel ented Sudrstiwtrd ggolaatkyinsubstituted atlyhisubStituted
beterocyclo ﬁ}% gﬁbstituted 6r unsubstituted aryl, substituted or =substituted heteroaryl, -NR2cR25,
and -OR2. [ f cn, Rat, and -2F N are independently selected from hydrogen, substituted or
unsubstituted alkylegobstiydtied mrapeudssitivied|tetecchikyl, thelpitupedansigingstifuted cycloalkyl,

substituted Qr =substi tey lky St r unsubstituted aityl, and substituted or
=substitute g@bir&%&%%@’ q??@?@éé’?%%n%ﬁﬁ%ﬁ%ted or =substituted alkyl, substituted or
tmsubstituted betessairyletarbsitlcaiiot nsdesttntenty dobdicigd Substitoeedrouprsubstirmed
heterocycloglkyl, ute, splsti ryl substi un tituted heteroaryl. In an
exemplary eem %ﬁﬁrﬁ%g ig ége%ségggé#%ﬁ%s%ﬁljs(%ﬁlegd %%%ﬂgu s’t??uéﬁ%’?é é#dy, substituted or
=substituted lesteddayly | dHybrebiodityitel oo ipholimdutetiatywdoafuysad Ryl stebsiytidforanisubstituted
beterocycloalky!l ituted_ jtute.d 'netaroalkyi ifu “=substituted .cycloalkyl,
substituted %rl%nﬂ(gu %ﬁg@ﬁqﬁ%@e%%gﬁ%@ﬁ%g 15%%?1%5%?)? ﬁﬁseti%%ﬁ%é aryl, and substituted or
=substitutedPhrsteggianyl, D161 R4 is selected from hydrogen and substituted OT unsubstituted alkyl.
In an exemplary e [ e R4 j L }-Ri - r -QH5. In another
exemplary embodlr?n%%l?ﬁ%%%%@ﬂﬁété@#%%ﬁ@gg%%%Eﬁ%’gﬁtﬁ%épéygﬁaﬁéﬁﬁé(? %2-0,0 alkyl.
R4 may alsd Hhyrselgctédimaivhydhogenl dnd-pybatiolyb emidsobisthdtéuitolyhlkyl. [0017) LI is
selected fro v5 Qe 251252 - N, - - 0)-, subsgti r,=sulsti dit-ylene, and
substituted Q} %r%%%pst%t%é?ﬁgi%%ﬁﬁ% ,%é %&%94-6‘}&%5 ??@m%s%ggﬁ?}%dé (ljrg éé%%éﬁt‘ﬂted alkyl,
substituted Arispxasyittitets Oxrenbyikytivasstititédinzayb sithiad @yt @allkuyy] stibstitlt2d or
unsubstituted;:iteterac . jfute =5U "?i"r;ili%? ryl, bsti I upSubstituted
heterciaryl.etglcl)gfg’ i%?ﬁ%%ﬁ@%tf&ﬁ%h%%@@_ﬁtﬁ ent'oph%%&%@?ﬁe@#&cﬁ%ﬁ%%ng a disorder or
condition thrsugtethiedalstinyenyiucbbenisoiitirssepidy-imielyhetHsadqushadids dministering to a
subject in n h 4r : fect Nk (¢ [ Farmula (1). [0019] Also
%%geraefm, éﬁﬁﬁﬁsﬁogrm,@%‘i‘r‘{S@}}?ﬁ é%ﬁ@%ﬁ’rﬂ t RAUE SHERI

described h are'metho treafing a disordef orc rough antagonizing a glucocorticoid
receptor. The method includes administering to a subject in need of such treatment, an effective

amount of tli\mf)oundmf&g:gé%ﬂ@ g)ségg@%@k;%ggﬁmg%%gﬁ?é%%gégeathods of modulating a

glueocorticoid receptor including the ste of contacting a coid receptor with the compound
of Formula gardaksetenacadhastie mitidreaiig tisergricoconmsitipreteptgh

modulating a glucocorticoid receptor in a subject in need of such treatment,
said composition comprising a pharmaceutically acceptable excipient and an

effective amount of a compound of the present invention.

[06008] Also described herein is a GR modulator compound having the

formula:
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[0021] Also described herein is a pharmaceutical composition. The pharmaceutical composition
includes a pharmaceutically acceptable excipient and a compound of having the formula: X2NN 1 m
R2 100221 Where a pharmaceutical composition includes a compound of Fatitiula (1), is, m, Z, XI, X,
LI, RI, R2, and R4 are as defined above. R3 is selected from substituted or ' unsubstitnted arylalkyl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted cycloalicyl-alkyl, substituted or
unsubstituted heterocycloalkyl-alkyl, substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalicyl, substituted Bt ] ituteéd beterocycloalkyl, substituted Or tinSUbStitllied
aryl, and substituted or unsubstituted heteroarylij DETAILED DESCRIPTION OF THE DWENTION
ABBREVIATIONS AND DEFINITIONS 23] Fhe aﬁ eviations used herein have their conventional
meaning within the chemical and bioldgical a¥ts. [00241 Where moieties areepecified by their
conventional chemical formulae, written from left to tight, they egually encompass the chemically
identical moieties that would result from writing the str ré from right to left, e.g., -CE20- is
equivalent to -0C-i2-. [0025]. The term Ikyl," by itself or ag' p&rt of another stibstituent, heans, unless -
otherwise stated, a ?tr iaht Sg ﬁnbran]ched)_ or branched chain, or cyclic hydrocarbon radical, or
combination thereot: wiich iy Be iy SEuFatRE® MsmmRSrpoiHehioratt and . @8rfinclude di- and
Multivalent radiegi§:deepirgttheciatipd Berd? eadldon atoms designated (i.e. Ore to means one to ten
carbons). Examples of saturated hydrocarbon radicals include, but are not limited to, groups such as
methyl, ethyl, rrfg%@yl%é%ﬁr%%?ﬂ%&@‘l Hpdityt SSbBRTY Sbep Byt ©yetbbexyl, (cycloheryl)methyl,
cyclopropyLrne omolotts arid isomers of; for example, n-pentyl, n-hexyl, n-heptyl, n-octyl, and the
like. An unsatur@tggépal yllsgsr%ﬁcpeégr one I gg‘ﬁlﬁéﬁgﬁgng?%rﬁ%téﬁé% gl%u Sg)?‘ﬁlc‘i%d 8?/?%1}%3% s. Examples. of
unsaturated alk§Fgrotiys TRIMES ButEreHBidrTRse i Wy g openpkticrsty|, 2- isopentenyl,
2-(butadienyl), 2s-pertadiertyth3i(t4-pentacienyd sthysylisktiand 3wpEeapyayla 3-butynyl, and the
higher homologg.angd.isomers, [00261 The term “alkylene" by itself or as part of another substituent
means a divalent radical derived from an alkyl, as exemplified, but not limited, by -CH2CH2ChleCI-12-

Typically, an alkyb{or atkyleneligraup wilkhavesfeanukia-24:camenaiems reiuding those groups

having 10 or fewer carbon.atoms. A “low RakaTl'mp‘ég;pﬁé@r alkylene’ is a-sheyter i@gin alk-yl or
i aenan, b Iesalnfior e ahengetorey

Y maﬁc A By § Bt o
alkylene group, generally ﬁa\eilng glght or fewér carbon atoms. e alﬁ‘dry,"

"alkylamino," adPSaIRIARO ST hisEdispf aré t8&d in their conventional sense, and refer to those

alkyl groups attgched to:the remainder of the molecule via an oxygen atom, an amino goup. Or a sulfur
atom, respectivz#ﬁﬂ.""_1%091281S The term Fl%%é%%%é}ﬁéb?’i%% %%F“fin%gg?%lsﬁle%’%%%?fh another term.
Means, unless StRBI W statEi aistdblerstiiaightetbranchedshamnd orkyshd. iyerdaafbon radical, or
combinations thereefpetmsistingofthelstatetknumben.oftarhon atoms andadheteroatom selected
from the group consisting: ot 0. P81 ape 8. andawherein he. nitragen and. sulfur atoms may

optionally be oxidized and the nitrogen heteroatom may optionally be uate%l%_ed. The heteroatom(s)

0, N. P and S aRtP&iia§ BB st st Sy SharEr S SHo Bt Y ratakaIRIGrEGH r at the position at -

which the alkyl gretptistettachelitb dhetiemaindenofthedrotecutnaExamplesiiacttde, but are not

limited to, -0E2-Q12:@reH-0 b2 N 0b3r0H2: 014 7-N(QLL3)-011 3, € H2-S-CH2CHS3,

-Cri2-CH.2"-S(0)-C143, -CH2-CE12-S(0)2-0H3,-Si(OH3)3, -CH2-CH=N-OCEI3, -CH=CI-1-N(CH.
(6614} R™, R™ and R are independently selected from hydrogen, substitated or- + ¢

unsubstituted alicyl, substituted or unsubstituted hetercalleyl, substituted or unsubstituted
cyclealityl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl,

and substitted or vnsubstituted heisroaryl.

[0015] R’is selected from substituted or unsubstibuted alkoyl, substituted or unsubstituted
heteroallcyl, substitated or unsubstituted cycloalkyl, substituted or unsabstifuied

heterocyeloalkeyl, substituted or unsubsiituied anyl, and subsiituted or yosubstituted
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Cis,-0-C1-12-Cld3, and -CN. Up to two heteroatoms may be consecutive; such as, for example,
-C1-12-N1170C113 and --CE.2-0-Si(CH3)3. Similarly, the term "heteroalkykene" by itself or as part of
another substituent means a divalent radical derived from heteroalkyl, as exemplified, but not limited
by, -CIL-C112-S-CH2-0F12- and -CH2-S-Cli2-C112-Nli-CH2- , For heteroalkylene groups,
heteroatorns can also occupy either or both of the chain termini (e.g., alkyleineoxy, alkylenedioxy,
aIIternearaino,L alkylenediarnino, and t e.likg)lt gilg fu[}p%(,df r all%leﬂrtljgtand he‘gegci?lgélc*ene linking
- groups, no oBHEtiSh B the fifkis g’%lff)u%“lrrfp ied by the direc 10N 11 Which the Tormula of the linking
group is writteryl«Eot, exeample] thexforriikeCOyRRy dipre serrsboth-1E{@)2tGand -RC(0)2-. As
described ab%%m}ﬂ@?l!%&mg@Da&lm@!@@m{@mmw%ﬁa@éﬁggm&n@& gre attached to the
remainder of the malecule throug‘h a_heteroatonn such as -C(0)R, -C(O)NR', -SR’, and(or -S02R".

Where "heterSala5 e reGiaa oy BT SErEHtNE Bed sarift HetEPO S F §foups, such as -NR1R-
or the like, it willbe;tnderstoad thalthesteemsthivieroatyhianel MRIBE aretotaesundant or mutually
exclusive. Rath%%sg e ;%pigg}“ic&h?teroalkyl groups are recited to add clarity. Thus, the term

Theteroalicyl'u%%oui not be ?n%r’preted herein as excluding specific beteroalkyl groups, such as -NR'R

or the [0029] Fhe terms, "cycloalkyl and- beteracyeloaliod by, themselyes.or i, ggmbination - with

other terms, represent, unless otherwise,stated, cyclic versions of "alkyl" and Rheteroalkyl",
respectively. HEERISTA TOF HBeVEETCTo ANF Y hete o atd A 7S U thé fosrioRat Which the
heterocycle isafiacheddndhaeremainderdfithelmetesuiehixxamples efieyelealleyl include, but are not
limited to, cyclopentyl, cyclahexyl, 1-cyclohexenyl, 3-: cyelohexenyl, cycloheptyl, and the like.
Eramplos of R R v,
1-piperidinyl, @:pipetidiryt8spreridinyl, 4- momholinyl, 3-morphoithyl, terrahydrafuran-2-yl,
tetrahydrofuran-3-yl., tetrahydrothien-2- yl, tetrah.ydrothien-3-yl, | ;fi etazinyl, Z-E)i erazinyl, and the
like. [0030) TH¥EIMS "HaetrdAatogar b themseies ©Fasp E%@iﬂ& tituent, mean,
unless otherwigestated: a-fluasineschigrine, bromineneriodingwianm-Additemalirterps such as
"haloalltyl,” are meant to include MOnolialoallcyl olyhalcalkyl. For example, the tem,.
nalo(CL-CA AT B RN TS TENAE Bt ObE Tod B e et SR chadtn
d-chlorobutylisBsbromo propsibsitoith evRied: YOO E e retimsehryitynéhrisragniéasiotherwise stated, a
polyunsaturatgg, arpmatic.hydragarhen substituentaybich.casdg-a singleting or multiple rings
(preferably from'I to 3 rings) which are fused together or linked covalently. The term "heteroaryl" refers
to aryl :croupsdefsiingshibakcontaindrop-ane i doirheteioalontsseleniediipmdN.Aeand S, wherein
the nitrogen and sulfur atoms are .0 tlon%%?g%zg?g and_theﬂltro en I%Qcm%%g are optionally

: c on (hrovioh modnlaling 4 SCEPLOL. mehod
quaternized. AHetd oaryl'group can be attached to the emainder of the molecule through a carbon or

betematom. Nemtimsities éxamipied ofnmed driddidrremsi grobpsinciadaphéi srapkthyl,
2-naphthyl, 4-9}@1@5Qyﬂ3,@;7pyrrolyi, 2-pyrrolyi, 3-pyrrolyl, 3- pyrazolyl, 2-imidazolyl,pyrazinyl, 2-oxazolyl,
4-oxazolyl, 2-pheny1-4- oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl,
4-thiazolyl, 5- tiagpiyhsg Jurtinar fRtvh 2:hienyb 3rtbismel 2sarid BBy Aqpyridyt, 2-pyrimidyl,
4-pyrimidyl, 5- enzothiazoklxi, purinyl, 2-benzimicla§§§/é;.5-{péjol%/, 1-.istocmigglglbSSEti%?quinolyl,
2-quinoxalinylE BN HRBE AR SGEHOT AN SRR PS B St Bt Mbfeties To each of the above
noted aryl andibetefeaiytrengsysteaisatayheusedé die defropthe! grouplofacceptable substituent
moieties described below, 10 :Sc?nl1 For brev%tg, Qg term. 1';%1"}/|I;1Yr\ihceorc]:0¥t?§3clidipe combination with other
terms (e.g., ar16), ASRAGBEPSATEH DR AECbEI AT and hetarearyl fings as defined above.
Thus, the termis@wiadiyd siepned seitinchuticapraseoibreatarimifiihe AR 868 Eeattached to an
alkyl group (e.g..h@ a2k 8 BRI iPHE ditimstbythapehdhatikexirekpting those alkyl groups in which a
carbon atom (e.g., a methylene group) has been replaced by, for example, an oxygen atom (e.g.,
phenoxymethyR023byAdiplesspredkaredyis 2 RABHAFIORH) FroByTishd P RKEP L3531 The term "oxo" as
used herein mganRsamexRIeRthatisHotilalhorcekti: axcaibonmstoronfo8d bifiadheof the above
ttrlllS (e.g.," a”ﬁ}él‘t%;rg teroalkyl," 'and "heteroaryl") are meant to include both substituted and
unsubstituted forms of the indicated radical. Preferred substituent moieties for each type of radical are
provided below. [0035] Substitu.ent moieties for the alkyl and beterealltyl radicals (including those
groups often referred to as alkyiene, allcenyl, hesciroalkylene, beteroalkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, cyclealltenyl, and heterocycloalicenyl) can be one or more of a variety of croups
selected from, but not limited to: -OR, =0, =NR’, =14-OR’, -NR2R", -SR’, -halogen, -SIRR"R"E,
-0S(0)R',-002R1, -CONRR", -0C(0)NRR", -1R"C(0)R} -NR-C(0)NR"Rm, -NR."C(0)2R,
-NR-C(NR7."R™)=NR"", -NR-C(NRR")=NR", -3(0)R’, -S(0)2R, -S(0)2NRR", -NRSO2R, -ON and -1402
in a number ranging from Zero to



(2M+1), where in is the total number of carbon atoms in such radical. R',R" and .R" each preferably
independently refer to hydrogen, substituted or unsubstituted hetercialicY1, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstituted aryl
(e.g., aryl substituted with 1-3 halogens), substituted or unsubstituted alkyl, alkoxy or thioalkoxy
groups, or arylalkyl groups. When a compourid of the invention includes more than one R group, for
example, each of the R groups is independd tly selected as are each R', R", R" and R" groups when
more than one of these groups is pre%énpr and R" are attached to the same nitrogen atom,
they can be combined with the nifitisten dtom tc#form a 4-, 5-, 6-, or 7-membered ring. For example,
-NR.R" is meant to include, but not be2 o ed}ei«l\-px@ idinyl and 4-morpholinyl. From the above
discussion of substituent moieties, one of skill in thé art \R%; understand that the term "alkyl" is meant
to include groups including carbon atoms bound to groups.ather.than hydrogen groups, such as
haloalkyl-CFa and -CE1.2CF3) and acyl7C(0)CH3,. - CF :C(0)C1-1120CF13, and the like). [00361
Similar to the substituent moieties described for the alkyftaffical, subst tuent moieties®or the aryl and
heteroaryl grou 7Q[e \@g{i@d agd ma be seI%cted fr%gg for example: halog'ep, (?R -NRR", -5R1,
-halogen, -SIRTCR,"1, -OGHJ127 %ﬁfi]ﬁ?--%%‘ﬁ, BN R NBR RCO)R!,
-NR-C1(0)11TRIRY, INR' GO Y2RE AMROINRR Ry NR s sNRUIGENRIRYENRE 5:5(0)12.1, -S(0)7121,
-3(0)2NR111." urNRG 02 rv1 5N aRek i BP0 s oCai R Rl aralen-Ghalkexy, and fluoro(Ct-C4)alkyl,

in a number rar&gg&%]‘mna 1) the. t%ml{rpger of apen valences gn the aromatic ring system.; and
where 12|, R", R"™ antd R" g}%eogaﬁgyfe?ab?f insdlelb%ntgeuﬁtsl%%%%%e%? rom 0§L/]£([;P‘%ogﬁécpﬁ‘,’substitated.or

unsubstituted IR EtBSHtRRATBI A SepSatute s ralEisHIR PSSt ee erlunsubsintetl cycloalkyl,
substituted or unsubstituied hederocyeloalkylssubstituted @ unsubstiiuted @nd-and substituted or
unsubstituted hglerparyl;Y\aen.a,compound of the invention includes more than one R gong, for
example, each of-the R,groups is independently selected as are each R’, R", R" and R" groups when
more than one of these groupsiispEsentH{O087TTw@efthe substitucent moieties on adjacent atoms

of the aryl or hg\tgggg%ﬁm mayeptionally form a ring of the formula -T-C(0)-(CRR')g-13-, wherein T
and LI are independently -NR-, -0-, -CRP:- Or a single bond, and q is an integer of from 0 to 3.

Alternatively, tWl oF thé SUBRIRUIBHERTSTR fESd At AHEFRIAEHS O FHB aH I BiHEterearyl ring may
Optionally be reptacetawithdosubstituent of the formula -A-(C1-1.2),.-B-, wherein A and B are
indePendentlY-CBR1-, -0-, -NR-, -5-, -St/A:, -S(0)a, -S(0)2NR1- or a. single bond, and r is an Seger of
from 1 to 4. OnE'Sfthe " SHigIE BEHAL BFFRETREH FiTg SO erREH Msyiopiismainybaitsslaced with a
double bond. Altemiafivelysitwocokthelsubstiperitmoietiesioriatjagent atems:cfdhr aryi or heteroaryl
ring may optionally:be seplacedwith 2 substits .'E‘&JQEPJ?Q.J?%W'@i@%%&%):ﬁ?ﬁ}:@ﬁﬂ‘/)d" where s and d
are independently integers of from 0 to 3, and X' is -0-, -NR-, %5 -5(0)-, -S(0)2-, or -S(0)2N1t'-. The
substituent moigties; R;RR:randidl " aresprefarablydndependestiy-selestad fram hydrogen, substituted
or unsubstituted. gl substit el ar wosbiiuiad.cxeloallyls aubaliytipdof ynsyfstiuted

su

heterocycloalltyl,‘supstltute.d, or unsubstituted aryl, an ! stituted o unstgtltu‘té)& hetezoaryl.
100381 As usetfHtef StHE i Hsta ot o i hefsrsstaniiet torichIed s%54@H (0), nitrogen
(2\1), sulfur (5) sphospérodus(@P)uandisilicdir{Si)= 10089 hthetefiepharmaceuticalys acceptable salts”

is meant to include, salts-othe.activecampounds which.are: prapared with selatively Rgntoxic acids or
bases, depending on the particular substitue ties found on the compounds described herein.

t Moi I 7
When compouri¢ sngfflfﬁjétagrtéjsgﬁfl ?ﬁ@lécr?t%ﬁ“ %ﬁ%ﬁ%ﬁeﬁﬁ%& RS R CHoRHTEE: base addition salts
can be obtained By s Atatiifg tHemeit st drhrohsudhicomippunds:«ith acsuffigientiamount of the
desired base, eithet-neptorinasuiableinertsolvanbExamplesekrharmageytically.acceptable base

addition salts inclydle sdium. pofassivm. ealdium, ammonium, organic aming, or magnesium salt, or a
similar salt. )7)2horthompounds of the present invention contain relatively basic functionalities, acid

addition salts cEFBEDBIETHE FBYPE SHttiAy threiditisriseint saenpenrh setid with a sufficient
amount of the desired acid, either neat or in a suitable inert solvent. Examples of pharmaceutically
acceptable acid addition salts include those derived from inorganic acids like hydrochloric,
hydrobromic, nitric, carbonic, moriohydrogencarbonic, phosphoric, monohydrosenphosphoric,
clihnydrogenphosphoric, sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the like,
as well as the salts derived from relatively nontoxic organic acids like acetic, nropionic, isobutyric,
maleic, maionic, benzoic, suocitaic, suberia, furnaric, lactic, mandolin, *hallo., benzenesulfonic,
p-tolylsulfonic, citric, tartaric, methanesullonic, and the like. Also included are salts of amino acids such
as arsinate and the like, and salts of organic acids like glucuronic or galactunoric acids and the like
(see, for example, Berge et at, "Pharmaceutical Salts", Journal of Pharnzaceurieai Science, 1977, 65,
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. [00401" ThS 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 -vvariniie ealt fonte in cartain nhveical nronarticee <crich ac enlithilitnzs in nolar enlhvvante [O00A11 In




[0042] Certain compoimds of the present invention can exist in =solvated forms as well as solvated
forms, including hydrated forms. In general, the solvated anis are equivalent to =solvated forms and
are encompassed within the scope of the present invention. Certain compounds of the present
invention may exist in muItipIe crystalline or amorphous fauns. In general, all physical forms are

equivalent for, th%n Uses ¢ é by.the Al &t 4ﬁnvgpldm y% gmqrrqlilqtenged to be within the scope,
of the presentl vention. rta| compoun s’of the presént invehtioupossess asymmetric

carbon atomﬂ%ipﬁ&hf’ééﬁ@fs?’&%@% bomtise AR fattifiates, diastereomers, tautomers, geometric
isomers and |[rfbd|\§dug |some;r r}raére encom assed Wn;hln tlhe s%o e of the E)redsent invention. The

Fatls ﬂ.S\, i anot { ITICan
compounds o prégen ihvention Nt ose'w ArE KROWN In the art to be too_unstable

to synthesize @MW%W@@ET@@M}’WWWWWH% i e sfeSent iehideMay also contain
unnatural propostians af &&_‘)m{be Aggtawgralpom R OT:6F£106 thecatomadhatisanstifde such compounds.

For example, .the cgm 0 6‘0; N2 ycar%olﬁa%cl}%!g heled W|§51_\r§1q’|roail&y¥ea 53%0 s, $hell as for example;
5 Iist o tlhe c

tritium (if), |od$rrle13 1) or carbon44 (140). All isotopic variations ompounds of the present
invention, Whé‘i’ﬁ’éﬁi"éﬁll@&?&“%@’%ﬁ’ﬁﬁtf S RRCETA RS B P WA TW@%?)eSof the present invention,.

10045] Wheri \g,{g\} grou sare thn%ﬂy omed to Qt? tﬁ? f%r;jt llﬂg}. FPthe tw Q graups are covalently

bonded toget ith e “Atom or%&oms% W thm} groups are JOI ed to fonh & Substituted or

taisubstituted W?ﬁéﬁ%@bﬁ?ﬁﬂté@ﬂ6?fﬁfﬁ%@¥9§flmtﬁdﬂqéﬁéﬁééﬁ’§?dé®@§tﬁméddé?@£§1Wostltuted cycloalkyl., or
a substituted glorsubstifutesheteraaysloallad sing, [PR4ERThetermscavyialkyl,' "heteroarylalltyl,"
"cycloalkyl-alltyl,” and nheterocycloalkyl-allcyl," as used herein, refer to an and, heteroaryl., cycloalkyl
and heterocydl&i&ﬂdyl Tespectivedgdttathedstd the rerraister vt aotholéemiaviasan alkylene group.
Where an "arylalkylin:heteraanialkyhic @@Q@l{%@d@dﬁ}@& I@@@gy@@@&@y&@l@kc§ substituted, one

or more substituent mme%timépag be cov !Xm%ond % trlaylene ﬁn%‘%{ apd/or the aryl,

hettiroaryl, cycfbatﬁé)?lh ete‘?ocnsé %%1% moleties, rgéso ec |veI aryrl%lkyl

heteroary|a|kweiegzevowymawl@cﬁoﬁ%%%el}@m"amyﬁﬁaﬁewSa%@ﬁffb?éfﬁ%&ﬂ?nl&ﬁﬁ%&ﬁ 5 CHE0 alkylene links
an aryl, heteraasyk £4-&s@ynioalkyldant4 o-Gimembered:heierecycloalitylrsespectively, to the
remainder of the mO'egu@Aa&&%@@ﬂ%k@f'mﬁ%ta@@mﬁwim@%%wﬂ&sm Kyl Qb sirion

beterocycloahq Tk 1'feare moieties in which a CI-05 alkylene links an aryl, heteroaryl, Cs-C7cycloalkyl,

and5to 7 meﬁ?ﬁ@r\é‘?ﬁf@@%@%ﬁ’o‘ﬁlwEr%%gﬁé}(?tfvgﬁ‘}dtﬁ%%‘%angﬂﬁ’d%?t@fxﬁﬁ%t‘?ﬁ%?ecuIe 100471 A
"substituent grempiidasciisedrhBreln, Fasgapissangroapvelectedifrdrm theJoloWing ridieties [0048) (A)

-OFII II\IkEI CN..~&E3nwiy halogen,. @mﬂ@l@ﬁw@@ Ml,wamgummW@mmnsutlastiugel% o101
cyeloalkyl, uns t te ocC S r ryl, and 1
3%??35%? el é’fﬁ?ﬁ &%‘ substltugelg%v%

(B) alkyl, heteroa ky T iaeferocycloa *hétet aryl., at least one
substituent seledted-fBm:- G566 OMHLSE “CEE, “@F%ﬂtﬂ?él’éﬁféi?ﬁ tmsERsEttUTRE 4fm unsubstituted

heteroalkyl, =substifued WM%@M&I@&C@H&QK@;&&!WKW tnstbsitutedanyl, unsubstitutecl
beteroaryl, an 10051)(inalkyl. heteroalivlcycloalid, heteracysioalidhanvb-andhatearyl, substituted

withal least one su% tlment se?ecte from:
as exerplified, but not Imited by, ~CHy-CHy-8-CHp-CH;- and ~CHz-5-CHa- CHgnNI'_*I -t~

. Por heteroalkylene groups, heteroatoms can alse occupy either or both of the chain termind |
{e.z., alkylencoxy, alkylenedioxy, alkyleneamino, ailkyisnediamine, and the 1i‘i_;_e}. Stil
fusther, for allylene and heteroalliylene linking groups, no crientation of the ﬂnking group

is implied by the direction in which the formula of the hxﬂung group is written. For

example, the formula ~{O)sR - represents both ~C{O)R- and ~R'C(Ok-. As deseribed
ahove, heteroalicyl groups, as used herein, include those groups that ars aitached 10 the
ramaind?;r of the molecule through a heteroatom, such as ~C{OWR, -C{OIMNR, NRR, -OR/,

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



100521 (a) 10053)(b) oxy, -OH, -1\1112, -SE, -CM, -CF3, halogen, unsubstituted = unsubstimted
“heteroalkyl, unsubstituted cycloall:y1, unsubstituted heterocycloallcyl, unsubstituted aryl, unsubstitutecl
beteroaryl, and alkyl, heteroallcyl, cycloallcyl, heterocycloalkyl, aryl, or heteroaryl, substituted with at
least one substituent selected from oxy, -OH, -N1-i2, -SE, -CM, -CF3, halogen, unsubstituted allcyl,
unsubstituted heteraalkytounstbsituted tyeloalkyl, uRsubstituted-beteroeyeloallcyl, unsubstituted aryl,
arid unsubstitmed Jgferaant 30054 ALsigssimied subsliuent. of , size imited substituent group;” as

used herein means a group selected from all of the substitueMs dégcribed dbove for a "substiruent

group,” whereiff S5 BRI AR SiuHe ubs Hrtited Hirsyfls wreubstrotddlorunduisbeuted 020 alkyl,
each substitutedorrunsubstituted hétey eakyit isa-substiuted osunsubstituied:-2;te. 20 membered
beteroalkyl, each substituted or unsubstituted cycloalkyt is a substituted or unsubstituted C4-C8
cycloalkyl, and&2¢éh stisstitite dvstogislinatitbraaneterdeycloatkyhis'esubstitatedorunsubstitated 4 to
8 membered beterasycloalkyto[@eb51Atowersubsiitldentier dewersubstitugnt group,” as used herein
means a group-selected. flam-alal hasnisiiliaDia deseribed Abgye ol 8 meshslignt aroup.

wherein each substituted or unsubstituted alkyl Is a substituted or unsu sﬁiﬁ?léac(cf{%smglkyl, each

substituted or BRSBTS HeRToRmA T A LGS T Sramsupsituet 2t Brvanmered heteroalkyl,
each, substitutedioriopsubstitbted-eycidalicylis asubstitutedierunsubgtitated-@racycloallcyl; and each

substituted or upsubstituted heterocuslioaliol. i asyhstiiutad. o unsubstitgted 5. tg. 7 membered
hetetecycloalk){llﬁl[‘[g(?%]l'[@(ia])t gmatrgﬁpglsor refers to a family of compositions also referred to as
e S .._t L

hydrocortisone: and any Bticor HATTAl AhAIBS TR T falk 60 71 ThRFEdMi §lucocorticoid
receptor' ("CR'yfetelens Grfamilior innabefuiarreteplomsaigoirefefrel trasthécortisol receptor,
which specifically:hingdnsetisal andipeeartisolapalogs(exg ndexamethasone). The teus includes
isoforms of OR, recombinant OR and mutated OR. [0058] The tent. "glucocerticold receptor
antagonist' refdP§38 afy-Compositiorr Groqmmpdunicendsicks pastiatly dr:completetyuiahibits (antagonizes)

the binding of a.glueasartieaidrecenter.(QR)R0MSL-SHERAS cortispl ay.cortisakanalogs; synthetic or

natural; to a...C?R. A "§pe\pif'&g %I ocorticoid receptor antagonist” refers to any composition or

compound which NIbits any biological reéislbtaﬁ%cgu%%?gg‘?é{ IR THE BiRHAG6f 2°OR to an agonist. By
"specific,” we ifteHeltHedriRy t5'preferentiallystintr to BreGRovarherthmtisdnother nuclear receptors,
such as mineratticattieeid recepiarMR)iet, progesterane reeeptos (PRY.<100589] A patient "not
otherwise in need of treatment with a alucocorticeid receptor modulator" is a patient who is not
suffering from ETAdifibhiFicHNS Risewrrivethelmrttes betedfe ctivetys eatableowith, glucecorticeici
receptor modulafetsabanditonsimown it tbe atiobe eifactiveyregtaklewith glugocorticoid
receptor moduialgrsneide dlabeies. g s disepve.dlugwihdianal peydhosls dementia, stress
disorders, psychotic major depression, as well as t 0sé describe %eJOV\?. vi é&] The term treating
refers to any ingficias ST SHEEESE it tHe tFamt A it SrehtenstamdrrsH e, haiclogy or condition,
including any objectivérisublesiivefarameter spitih a4 ahidtement; remission:diminishing of
symptom.s or raking fhe.inikv Pathalogy pr.candition mare folarable.tg e patignt. slowing in the
rate of degeneratlonl orﬂr?bcllne_;irgakngg th‘% final point of degeneration less debilitating; improving a
patient's physi 0%08? & carbon or beteroaioln. Non-limiting examples of aryl and hgi&:roazyl grouns .
inchide phenyl, I-naphthyl, 2-naphthyl, 4-biphenyl, I-pyrrolvi, 2-pyrrolyi, 2-pyrolyl, 3-
pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, .’lfoxazoiyl,' 4-oxazolyl, 2-phenyl-4-
oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, Shisoxazoly?l, 2-thiazolyl, 4-thiazoivl, 5-
thigzolyl, 2-furyl, 3-Toryl, 2-thienyl, 3-thienyl, 2-pyridyl, 3—pyrid§d, A-pyridyl, 2pyrimidyl,
Apyrimicyl, S-benzothiazolyl, purinyl, 2-benzimidazolyl, S-indolyl, I-isoquinolyl, 5-

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



menial well-being. The treatment or amelioration of symptoms can be based on objective or subjective
parameters; including the results of a physical examination, neuropsychiatric exams, and/or a
psychiatric evaluation. For example, the methods of the invention successfully treat a patient's delirium
by decreasing the incidence of disturbances in consciousness or cognition. [0061.] The term "higher
allyl”refers to,Jfiase-lky aPs: beving. Al Ieast sltcarbian 2lomsa. the fe.dowst gl refers to
those allcyl groups havmg from one to five ¢arbon atoms. CRIPTION OF ETE EMBODIMENTS

. GLECOCOI@FIE@PE?%?E?@@T@P@WB@?_WF&Q@[W?TE has now been discovered that modified
pyrirsiidine ccc)inap unlgig are.p potent quul¢1 Is of alucocogucm reﬁegtlors 2' GR. modulators

EVI , e 1Brtn | ary £n 1sed 1N CombIinaiton w T ie 'IIISA
<also referre eréin as compounds of the present |nvent|or§3 typically act as“adonists, partial

agonists or aﬁié}@éﬁ%ﬂéj?@ﬁ%@}@ﬁwgﬁéﬁﬁ@“&@(}ld@ éﬁéﬂ?séﬁd@lﬁﬁlﬁrdﬁﬂ%ﬁ@h%%physmlog|cal
functions anddisease:statesa 0068 hCartisol-acksthydindiag tovanintiace|tdas glucocorticoid receptor.
hi humans; a'%%ﬁeg%om fRSENILS AIERiCHR DL ?r@m@ém Jigand:bindings@R-alpha of 777

amino acids; and, a OR-beta Isofor.m that di rs in"only the lasf fifteen amino acids. The two types of

OR have hlght’é“FFirarﬁy11‘5?“”5!1"'@?l SRS AR A8 e?r@%%%?ﬁﬁ%‘ﬂawaﬁﬁ%ﬁé??[ﬁ??g&ﬁh the same
t-ansduction patbways: (006v-Ofem ohul aters:arestipicatlyrsfficacietislaénts for influencing important
cellular and p%ﬂ@g@@?;gw]%qg@;@ as earbohydrate,, protein and lipid metabolism; electrolyte
and water balance; and functions of the cardiovascular system, kidney, central nervous system,
immune systepeiskelatalamuscls’ systedmasd other argane-anthtissuesystamnmsi@Ramedulators may
also affect a wide variety of disease states, such as obesity, diabetes, cardiovascular disease,
hypertension, Syndrome X, depression, anxiety, glaucoma, human immunodeficiency virus (Imo or

acquired immegefigier. @y@ﬁ]ﬁi&ﬂ&&ﬁ%@& am@m@‘dﬁgﬁl‘emtmfeagd Alzheimens:disease and
Parkinson's dlsea§ec) cg)u%nglca? &nt %rj]ec m%sl%%p[ éy%g@%bﬁ%dlg&ap Disease, osteoperosis,

frailty, mflammatory ISeases (e.g., osteoarthrltls rheumat0|d arthritis, asthma and rhinitis), adrenal

function-relat@acATFHEMETHE) RFGERORT %ﬁﬁ%ﬁi‘éﬁéﬁ@ﬁ&? Iifﬂ‘ffﬂ?ﬁ&ﬁl\%’dulatlon autoimmune diseases,

allergies, wouC?d hgalmgsucug)er]?@%?elg% PG? 2 ?Hln tol;ggqus égjtancgﬁ@dd%t{ggsb ﬁg,%%hoss associated
with depression ahoreX|a cabexia, post- alcs ress rome ur ne fracture,

medical catabmgm’?wFh@%@l@’%l@kwﬂﬁ@j‘?ﬁ%%%@é%%% SR GERORYprovides a OR
modulator coma@;uambayjmgmmmum Adieraz {RR6Edy Inckosmulact);m andv-frarg idtegers

independently selecled f198t0 10,2 Xhand X2t dspendantly seiesiedsfrom.gnd S. [0067] Z is
selected from t a% 1is N, however, then R2 isabsent, é0068 %é%l% f?} lected from substituted or

au:substituted” éﬂ%ﬂu%” Qﬁj&ﬁg& oriiu Hré?ﬂ%teg%mdaﬁz§ Ubstitu Uhsubstituted cycloalkyl,
substituted or oFSULISHITLET hefBroty ek alky; StBStithted 8t TnbEbsHitBI=A; atdSBbstituted or

lir:substituted heterearyl 0GR, B&wﬁie@eqrtﬁomdaygmgﬁm,ﬁ%h&%wﬁ%e&a%ubstltuted alkyl,
substituted or unsu stliuted he&eroalk ON -0R2A L2A C (%)mméla@d L%@,,%Q R2c. L2A and L28

are independerifly seiEREEdHEM tqba (rjdfl\‘fﬁbafo% e heniber selecied from hydrogen,
substituted Omaﬁsmbgmbﬁoemoanmmﬁmh@ﬁ%ﬁﬂéﬂ@l@&%ﬂb&tﬁ%@f HeweraaiRy b stipYilted or
unsubstituted @M&ad&ybrsh@SBﬁuI@cD;rvbﬁa%%Eﬁui%z%&m%mi@hmmﬁtmz or unsubstituted aryl,

and substituted or.unsubstituted heteroany. Re2handR2e:arendrpenslently selgcted from hydrogen,

unsubstituted alkyl, alkoxy or thioatkoxy groups, or arylalkyl groups. When 2 compound of

._m

the invention includes more than one R group, for exanuple, each of the R groups is
independently selected as are each R, R", R™ and R"" groups when more than one of these
groups i present. When R’ and R" are attached to the same nitrogen atom, they can be
combined with the nirogen atom to form & 4-, 5-, &+, or 7-membered ring, For example,
NR'R™ is meant to include, but not be limited to, I-pyrrolidiny and 4-morpholinyl. From

the shove discussion of substiuent moieties, one of skill in the art will understand that the

g



substituted or unsubstituted allcyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloallcyl, substituted or unsubmituted heterocycloalkyl, substituted or unsubstituted aryl, substituted
or unsubstituted heteroaryl" -NR2DR2-6, and -OR2F. 100711 R2, 112E, and R2F are independently
selected from hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted hetetoalkyl,
substituted or umsubstifitedreytioalkipiisghstitite dddrzunsubstiuted hetergoysicalisyhsubstituted or
unsubsiituted agyk.and substituted uunsybstitutedl heteraaed, 100721 @z’?’_.i?c?s}%%?d from substituted
or urisubmitated Calk I subst)itutedﬁor unsubstituted heteroalkyl, substituted or ltilgubstituted cycloalkyl,
substituted or urayl ?r"t‘u%a ﬁgfg%éﬁémﬁ}{@ubstituted or unsubstitatecl aryl, and substituted or
unsubstituted bﬁ}@'&arglm%a@ tﬁ%ﬁﬂ‘s@x@%%@&&'%@ﬁ% eggoﬁhs&% gﬁ%%%ﬁ@ui?ﬁgét'tyted or

unsubstituted arylallcyl, substituted or unsubstituted heteroary ubstituted of unsubstituted
cycloallcyl-alkyP8lTBEHRBE B GHSEHUFCH S oy efodIkiza i o stibdderedor unsubstituted
haeroalkyl, substituted oiagesubStItHRE! cpdpailtytesubstituted auasubstitifed beterocycloallsyl,
substituted or ungplastiiuies @rvkand.gubstifntedor ypsyRstituted hetgroaryl, 100731 R4 is selected

& \ 3
from hydrogen substituted or imsubstituted allcyl, In an exemplary embodiment, where R4 is
methyl, -1-1-R1%|Ié%1}%t%eh"§é? o’r'l\g{('r%)@\f& b—l"%liﬁ}f%ﬁgméﬁe‘ Hipl ﬁeﬁWﬁﬁ{eht, R4 is selected
from hydrogen aathstbsiitutedids uiEhbstified Ca-C20alkyhd Rdorm@y -alssitye iselected from hydrogen
and substituted:@ebknsubsitvtehighes {00741 bd-isrsplaciad from a.bandas0rrSsya202.- -C(O)N-,
-0(0)0-,-NR1A-, substituted or,unsubstituted alkylene, and substituted or =substituted heteroalkylene.
is selected fromaié%g?éﬁtbft%% (’)Er_{uﬁns%%stﬁﬂftgg%ﬁ%}h ‘S’Jﬁﬁ"gﬁ%f‘é? S(‘)egreﬁ“a“%%ffél it e%??}%ter‘oalkyl, substituted
or unsubstitute & ETERGsHEtHiG e O Bisilstataes Hutbvseveioanbpl. sulséwtatd or uasubstituted
aryl, and substitutetsar:unsustititecheterdar k0075 heamextmplary.embediment, each
substituted group gseiibed AbRYG I the: comanund.of £ormula )Js, subsiivfiod wih at least one

substituent group. The term nsubstituent strain,’ as used herein, is define iﬁ. etail above in the
"Abbreviations ARG DEHBRISTS™ L& BT /o A EPeEHEATy ncadifie smbBeiRiéhts, each substituted
alkyl, substitutet:¢retefealkyticsubstittnedcFolBAIKYI 2stBStitmer heterooyvieakad oSeestituted aryl,
substituted heteroasyls stbstituted allcylene, substituted heteroalkylene, substituted arylalkyl, 16
substituted heteroaryialk-yl, substituted cycloalkyl-alkyl, and/or substituted beterocycloalkyl-alkyl
described abovéiiithe Tempoerndcfdearmuitti«d pard substituted viithrgt demstrong stastituent group. In
other embodiments 4t Jeastone or allkef thesegrouns arersubstituted with at least one size-limited
group. Alternative| ,patleg;s_twg_e_ I Ip%f‘_th_ense roE s, are, sybstituted with at least one lower
substituent grodp- $iZefimited gatps and Toar subStinfeftdiét P are b5t defined in detail above in
the "Abbreviatiofeant Befiniticns Sestion! 00761 mothrecdxemphitpembodinrentsyieach substituted
or =substituted alipihis apsubsiitiedierunsubstiiied-£s:Gssalkd - ach substilyted.or unsubstituted
heteroalkyl is a ituted. or =substituted 2 .20 membered.hatera ach substituted or
=substituted cyc oalk%gigsgi%péﬂdgg%ﬁ(gg%f :él](big%thtad 8&5({)8% [Ga ?yéfa;:hagﬁ%%ﬁated. or
=substituted hefF¥e oAy IASFEahERUEE br Tfstiietitinge nis  Ricthbérsa et ycloalkyl, each
substituted or unsubstitutéid atieylene sta silsiituted. otlunstibiad:01C 26 alksydene, each substituted

or =substituted heteroalkylene,is.a.substituted er insubstituted, 2,16, 20,membered heteroalkylene,
each substituted or =substituted aryl #L%))((}I{!\S a substituted or =substituted Ci-C70 arylalkyl, each
substituted or uﬁ%ﬁ%%ﬁﬁft%“ﬁgi%%[gf Vi€ A Substitdted O i S GhSttHsacEte P kSterciarylalkyl,
each substituteddreursuBstitbiied cyiclddikyl-alkyidgia-S(bstirrtet @rNR'substinitedt@ress
cycloalkyl-alkyl,anefes ach substituted.ef-msubstitsted-heterosyelpalkyl-alodis.a substituted or
=substituted Crees heterocycloalkyl-alltyl, 100771 Alternatively, each substituted or. =substituted alkyl is
a substitate,d or uﬁpsstlj?f)ss%f%g%%téxcgga “gl?gﬁgﬂ%gﬁ%%tltﬁg%%ﬁ Lﬁ%‘%ﬁisufﬁﬁ?eoél ngdgﬁ{)% iylis a
substituted or UREGISHHABH 2 tE M8 RiErEtr batet daikyris i ish shtmads8rE=substituted cycloalkyl
is a substituted o#rssubstituted 05-07 cycloalkyl, each substituted or =substituted heiterocycloalkyl is a
substituted or =substituted 5 to 7 =inhered heterocycloalkyl, each substituted or =substituted alltylene
is a substituted or =substituted C1-05 alkylene, each substituted or =substituted heteroalkylene is a
substituted or unsubstituted 2 to 8 membered hetersalkylette, each substituted Or =substituted
arylalkyl is a substituted or unsiahstituted CI-Cs arylalkyl, each substituted or =substituted
heteroarylalkyl is a substituted or unsubstituted CI-Cs heteroaryialkyl, each substituted. or
unsubstitute,d cycloallryballryl is a substituted 07 unsubstituted Ci-Cs cycloallcyl-alkyl, and/or each
substituted or =substituted heterocycloalkyl-alkyl is a substituted or misubsiituted CI-Cs
hetercicycloalkyl-al-yl. [00781 In some embodiments, nis 0 and rri is 2. Alternatively, in and n are both
I and Z is N. Xi and X2 may both be 0. In some embodiments, where Z is N, is not 2 01" S. 100791 R1
may be selected from =substituted aryl, and aryl substituted with a lower substituent. KT may also be
selected from =substituted phenyl, and phenyl substituted with a lower substituent In some
embodiments, Rl is =substituted aryl. Alternatively, Rl is =substituted phenyl.



10080) R2 may be selected from hydrogen, -CINT, -01-1, =substituted 0Oe-C20 alkyl, and =substituted 2
to 20 membered heteroalkyl. R2 may be selected from hydrogen, -CN, -OH, =substituted C1-Cs alkyl,
and =substituted 2 to S membered. heteroalkyl. [00811 R3 may be selected from =substituted C5-C7
cycloalkyl, =substituted 5 to. 7 membered heterocycloallyi, =substituted aryl, wssubstituted heteroaryl,

Cs-G7 cycloafipysubstituted with flpwernsubstituent, 549 L-membered.heierogyelealkyl substituted
with a lower substlmgnt,,aryl S bstitgtet{ségvigfk a ower}%bscﬁit ent, and heteroaryl substituted with a
Ected or

lower substinfeRERAThAY 2¥€b De Letd qHi con (51

§'5 I§1y1 an‘a2 to 5 menibered. hetet:alkyl; both

substituted W'ilféb?g,w%Q%sﬂ&%&@%ﬁma%pisgquigﬂ%dn@%tmg@& avl ubstituted with a lower
substituent. Alternatively, R." is selected from =substituted benzyl and benzyl substituted with. a lower
substituent. [OOB2T 4 TGP Bé %fé?éﬁ‘i%ﬁlﬂlo%a%w@%ﬁ?‘éﬁﬁﬁéﬁf&ﬁéﬁéﬁ??@é’%ﬁ&ﬁ‘%nd H,-05 alkyl
substituted withrécionwenhsibstiruentd 3dnheay s sode geledtedifromrrinpdrdgen, and =substituted CI-Cs
alkyl. in some gmbodiments ;k4.Is hydragenQ083Lhia examplansembndimentaklis, selected from a
bond, -0-, -S-,-C(0)N- ,O%t(Q)O-, -C%Qz-,turls_upsti‘tti;u-:i(%Ci-C O%Lkglene,.andtgsubfstitgtgd 21020
meinbered heterodikyTetia 08 AT TH AREIRLF ERbOAEnT the BRIBStRA D fie B@ent invention has

- the formula  ERANT-80He[dE64 84) {DOBBA I Fe vtz INTRBBg AN RIEHFE independently selected
from halogen, hydrpean.sybsiitded einsubsriainmialiol . siabstibiedwel, unsubstituted beteroalkyl,

substituted or unsubstitu;gﬁqmgyagllom%lI@élhﬁ%ﬁtut&g‘ QL 8! Q%tii%gd\l%g%% o&ll&l&gubstituted or
itlited Or = hete “%‘Cl-as,‘ -Ole, - R‘nyLlN”Rm,s, - 1.8-C(0)R9,

unsubstituted ary ?%E%’s%@ted Or =substituted hetéroaryl,-CI-63, -0. 6 .
and -12.-S(0)2RIB! T5"EAE AP TRHE L RSt F Yenettsd fohi Boht SRk Hi986] R9, R6, R7,
and R8 are indepenrdeantliseteciethfromshyidregernasubysitutedoes substitufee dékirkdsubstituted or
unsubstituted hetergalkyl, substituted or unsyhstiteied. cyclasalkyl, substituted op ppsubstituted

heterocycloalicyl, substituted or =substituted aryl, and substituted or unsubstituted heteroaryl. R7 and
R8 may be optih&ibSSIiaE B SRR WtH tRe RS ES TS WHICH 17&) i& attachecL [0087] R9 and
F28 are indepentdentiyiselactedfrons. ydidydn saybstititedhotimsubstituted alkyl, substituted or
=substituted hgterpatkylesibsiishediarupsubstiaied. oycloakyi-substiited arssubstituted
beterocycloalkyl, substituted or =substituted aryl, substituted or, =substituted heteroaryl, and
-IN71,11R.12.7 ?Ltéhghm E%‘f?é%é’liﬁ eigffe“ﬁlgghét yf%él“egfgﬁﬁégfn%_"Segﬁm(}:fr.éog%zﬁ,r %ﬁ%‘sﬁ%ﬁtﬁd or
=substituted alRPOSEBEHItEAIET 8 APEHIEH HEe ARPAIRTC- STSH TP R8FHStRUtER Ty cloalkyl,
substituted or sifysti situteci hetereayeioalkiaBubstitted nignstiistitiited aiyi-.sebistituted, or

unsubstituted %%&ga&%agg;%nw%@lm@n exemalany smbadiment, each substituted:group described
above in the comﬁoun of Formula_(Il) is substituted with at least one subsggﬁgtpgro%. More
aiky

specifically, in'SBré SFABEGIF SHIE e 5eH Siib ERTen Ay SRSt IS G iRtErS Ay 1 €hbLtituted

cycloalkyl, substitutédBrreterccy Ctoatkykestibs frltdd/arylcSebStitutedtvetebaaryt, stibstituted alkylene,
and/or substituigd hatereallylengsdessrihed-aboveindhacempountibermylall) are substituted

with at least on substiment aroup. n ofet embadiments atleast ang;or.all o thgge roups are
substituted with &t1€ast one size-limited group. . S
addition. salfs. .
[0040)° The neutral forms of the compounds are preferably regenerated by contacting the
galt 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 fomns m certain physical

properties, such as solubility in polar scivents:

[0041)  In addition o salt forms, the present invention provides compounds, which arein 2
prodrug form. Prodrugs of the compounds described herem are those compounds that

readily undergo chemical changes under physiclogical conditions to provide the compounds

10



Altematively, at least one or all of these groups are substituted with at least on.e lower substituent
group. [0089] In other exemplary embodiments of the compound of Formula, each substituted or
unsubstituted alkyl is a substituted or unsubstituted C1-C20 alkyl, each substituted or unsubstituted
‘heteroallcyl is a substituted Or unsubstituted 2 to 20 membered heteroalicyl, each substituted or

unsubstituted cyeloalkylds ﬁq{féy]B&tit%@i%agp}%m%tgﬂgbgé}(;ﬂge%e%}égR@U;( I eac gyggtituted or
unsubstituted hert%%%‘%%lor%%(&’% \ilsda sub[sti utegl or unsubstitned 4 to S membere %e*ter”ocycloalkyl,
each substituted or Unsubstitutect allcylens fe5 EiHSHittes BriAststitsmmey e, and/or each
substituted or ufiSTBStiREH BetErbatiylepaisasubbtitverborunSubstitute th2 6 20umembered

heteroalkylene. {80201 Atternativelyeach-substifuied:onunsyhstitutecialkylis a substituted or
unsubstituted CriCE alkyl, each substituted or unsubstituted heteroalkyl is a Substituted or

unsubstituted 2 #¥9€ mermiersohietefoallyl reach substituted artstinsubstiuted.sycioallgyl is a
substituted or uasubstduteahClacbapusipalylsachsubstituied onunsubsiitited hetergcycloalicyl is a

substituted or upsubgiituteg 5 to 7.membered heterocycloalkyl, each su stituted of atisubstituteci
O Jasgivated 1o

ark/tent is a substituted or u'rf{%‘ﬁ Iédtﬁrﬁteélﬁoeﬁﬁséedar@]é‘h@? e 85 eFFSabSiEated of Bdubstituted
heteroalkylene FS&PSHStREfEPBHBHSIPSHUTEY 2 18 mésmbersthlietercalledene sfikrXEMPLARY
SYNTHESES [00gdi-Ahe pomipaunds ot theaventionae.synibesizad-by,an appropriate combination

of generally Well known, syptheficmethods,. Technigues yseful in synthesizing the compounds of the
invention are both readily apparent add acéelslsflsecggutf?o%ee%?s g‘ﬁiif’%lﬁ & relevant art. The discussion

below is offereddo:#justrate:cerainok he.diverse methods.available foruse in assembling the
compounds of t@%tigggnt{gg) Howey Ehglem%i%%l%%@? (ii'sa Srggg intended to define the scope of reactions .
or reaction sequences that are useful in prépanng the CompoURts B iREpReEEHimvention. Scheme
R4,R3 .)| ONC]| isomers and individual isomers are encompassed within the scope of the present invention.

The compounds of the present invention do not include those which are Imown in the art to

b too unstabls to synthesize and/or isolate,

[6044] The compounds of the present invention may also contain unmarural proportions of
atomic isoiopes at one or more of the atoms that constitete such compounds. For example,
the compounds may be radiclabeled with radioactive isotopes, sich zs for example trifium
(EH}, jodine-125 (™) or cashon- 14 (MC}. Allisotonic variations of the compounds of the
present invention, whether radioactive or not, are encompassed within the scope of the

present invention,

10045]  Where two groups are "optionally joined togsther to form a tdng," the two groups
are covalently bonded together with the alom or atoms to which the two groups are joinsd to
fori a substituted or unéubsti—‘mted aryl, a substituied or unsubstituted heteroaryl, a
substituted or unsubstinuted cycloalkyl, or 2 substituted or unsubstituted hetcrocycloaﬂiyl

Ting.

(0046} The terms "arylalkyl" "heteroarylalieyl,” “oytioatioyl-allyl" and
"heterocycloalkyl-alloyl,” as used herein, refer 1o an aryl, beteroaryl, cvoloalieyl end
heterocycloalkyl, respectively, attached to the remainder of the molecule via an alkyiene
group, Where an "aryvlalkyl," “hetercaryialicyl " “eycloalkyl-alicyl,” or "heterocycloalloyi-
alkyl" is substituted, one or more substituent moisties may be covalently bonded to the
alkylene motety and/or the aryl, heteroaryl, cyeloalicy] and heterocycloalkyl moietisas,

11



54 [0092] In Scheme |, LI, Rl, R2, R3, and R4 are as defined. above in the discussion of the
compounds of the present invention. 111, and R" are independently methyl or ethyl. RI" and Rt"l are
independently substituted.or =substituted alkyl, substituted or unsubstituted hetercialkyl, substituted or
unsubstituted cyoloalicyl., substituted or unsubstituted - heterocycloaruyi, substituted or =substituted

an, substituted Ot zaybstiuted heterognl. o6 mAYbe Ioedith tie,iggen (g uhich they are

attached to form a substituted or urisubstituted ring (eau. substituted or =substitut "piperidinyl or
substituted or®URSIFSHITED Fipeitzin gy - o L CoHFBHE- 2155 Be prépardtrfidm compound |
(Scheme 1) by@ikytatiorwittedhsuitablé dikyl atingagent( stchmagraen afkit halidelor henzyl halide) in
the presence of a-baze: (@9 Sediumyelride J03ineR-Pretc:solvent;sueh as TIHEL At a temperature
between 0 C and the boﬂgp%, %lnt of the solr}/ent. Alter atlveg, whep 12.3'is_an aryl group, compound 2
may be prepafedthtéigha b%’ RGitine AR /S ‘83%&1’@9@6 A6 6 e AP prOBRETEAryl halides with a
malouate ester{BwareaNyiAHartEiy 4.07 gnarderChénmaBogs 67, 541- 555). Additionally, compound
2 is well-known and maybe prepared from a variety of methods familiar to those skilled in the art.
[0094) Compdld!3 maS BEPrEPATEY fOME SMPBURHES 2 PiRstfsATwAHEa SUREHY monosubstituted
urea. The.reaetiosi¢s: generally conducted in a polar solvent (e.g. an alcohol, such as methanol,
ethanol, isopropanol, or climerhyliomminide) and optionally in the presence of a base (c.c. a metal
alkoxide, sucH4Soddm WathoRideY i ThE rédetith 8 gete FAMP BaHRE A bYt BEabtmisérature between
ambient temperature and thesafivuxienperatirenfing, sakentrpreferably-akthe, reflux temperature
100951 Compound 4 ma*&g&&gggg%ﬁg&m&g&ggyg&%y frgatment with a suitable chlorinating

agent (e.g. a phosphorus or sulphur halide in a suitable oxidation state such as thionyl chloride,

phosphorous pratackigride-orpreterablyphesphaserns axyahiorde, J-¥v¥henihe reaction is carried out
with phosphorus oxychloride, the addition of phosphoric acid PO4) or benzykriethylammonium
chloride (BTEAC) may besﬁgeéﬁgjf%‘gr} Oaégcg% gigrsﬁlggéuﬁlﬁsg%g #a%qb%eagiepar_ed from compound 4 by
treatment with.gysgiitably sybstityted gmings, The reaction.is.garded.Qutdnthe Aresence of a solvent
such as dimet yIforrnami&e, or an @g%ﬁo&égfgb g&tgytajnot!%ﬁ{ntgge reﬁ,epce og'aibgge (e.g: sodium
acetate or a tertiary amine, base, SUch as rlsoprc?pytf]é%ﬁy ar‘ﬁlnecj/.gf F'i_e}’rté“é’%stiﬁo‘ol’}l1 ?éegenerally carried out
at the reflux temperature of the StfrsHticAditioREIR e FehcrorelriBédandet sut under microwave
conditions in a sealed vessel, in which case the reaction may be performed at temperatures higher
than the boilin dint of thesolvER at AFHSSpHeRc BrasStira fi axample: 266°CF6Fiebutanol and
2.000 C in the case of dimethylfoRetinide)iThie eanieresubfi{Ren) (4¢7)Brergenerally known compounds
and may be prepared from compounds according to known methods familiar to those skilled in the art.
Scheme H [00%7FIn Scheme 1118, R¥hd R a'6 asefinbd Ghot8 S5 thE &SN of the compounds
of the present invention,, allovl, unsubstituted hetercaliyl, unsubstimted cycloallyl,

unsubstituted heterocycloalleyl, unsubstituted aryl, .

unsubstituted heteroaryl, and

{00533 K (b) alioyl, heteroalky!, cveloalleyl, heterocyeloaliovl, arvi, or
‘ neteroaryl, substitated with at least one subsiituent selectsd
from oxy, -OF, -NH;, -SH, -CN, -CF», halogen, unsubstitnted
allkyl, unsubstitirted heteroalicyl, unsubstituted cycloalicyl,
unsubstituted heterocycloalkyl, unsubstituted aryl, and

unsubstituted heteroaryl,
(80541 A Msize-limited substituent” or ¥ size-limited substifuent groug,” &5 used hersin

means & group selected from all of the substituents described above for 2 "substituent

i2



[0098] Compounds 7, 8 and 9 may be prepared from compound 6 by reaction with a suitable
electroplaile (Scheme R). Thus, reaction of compound 6 with an acid chloride, optionally in the
presence of a base (e.g. diisopropyletlaylamine) in an inert solvent (e.g. dichloromethane), yields
amide 7. In a similar, fashion, treatment of compound 6 with a suifonyl halide (e.g. sulfonyl chloride)
optionally in thepreseheeiotatbhasei(eg.catertiaiyamiiteisuchuasidisioprapylethylamine), in an inert

solvent such aggighlpramethang.yiglds.silfonamide. 8: Fihe reaction of compaund;8 with an
isocyanate in aéwta%%sﬂ%lvent mgrt tQ the r,eaﬁ%lents, provides the urea of formula 9. ill. ASSAYS AND

METHODS FOR R NG LB SCORTI SO RECEPTOR AT 5899] The
compounds-of e presentintentiorrbah He wsteddoriier amibliicsdortieoct-prdpeities. Methods of
assaying compaukdscapable.ef madulating-tucecorticeidirageptor activity are presented herein.
Typically, compounds of the current invention are capable of modulating glucocorticoid receptor
activity by sele¢tiély Biriding totiicu@R or byypreventing: QRuligandefromibindingte-the GR. In some
embodiments, the.compounds:exhibitiitie arna cyiptoxie effect Therefare, exemplary,assays
disclosed herein may test the abilitgdo[ ds to bind tq the OR; (2) selecffiiely bind to

subshititer or unsubgitt kc?{snfpgsn tute ﬁg{(}' fgtglyl £ e i1 e .
the OR; (3) prevént OR Tigands rom binding 1o the OR.: ) fodtiate et of the OR in a cellular
system; and/or YSFExRIt HEMEytORicefdtts Bl Assays[olo0f hisdmeadmbbdiments, OR
modulators arergestifiadeby, serepningforsmelecilesdbat-compate-witha- 'Rand:0f QR such as

dexamethasone. Tho f sMI| ir tl rt will recagnize that there, are a number of ways to perform
competitive bin%*i"nC ycgi?s?%%g%l/rl%%ér#e%?rﬁ%%oirlﬁlé%%s{?% G%'Lf)?)ec}iﬁgﬁ%ﬁtlé Wit mgtfgt%led OR ligand and
then contacted Wi‘ﬁ’rg”? 3‘1‘&3){50‘6%6’6%3“1' s RrpEBEeompetitive binding assay may also be referred to
herein as a bindjng displacement assay. Alteration (e.g., a decrease) of the quantity of ligand bound to
OR indicates thﬁ}??ﬂe r#%)WéegﬁleCPsn 2“;?0 %f%r ial gﬂnﬁﬁgﬁdé’f}é or” AlteTha ﬁ/%i?? e Binding of a ‘
tesiccompotmd ¥ OR EaIFvE hiensTvetR eiractyahvith acteb dlexdtest compound. This latter type of assay
is called. a direct binding assay. [0101) Both direct binding assays and competitive binding assays
can be used in E{{}’al’l ie&g%fteazlﬁé%nctcf)gf?ﬁgtgsﬁ% formatd TEY b S AT T FoE% used in
immunoassays:afitireesptofbvding BssaysoFornidestiiptiorrictdiffeirdnt forfmatsHfbrbinding assays,
including competitive binding assays and-diect biagding-assayssee Basicandilinicat Immunology
7th Edition (D, _Sti es&g&j& Tea ed.) 1991; Enzyme Iminunoassay,E.T. Maggio, ed., CRC Press, Boca
Raton, Florida (ail 8); and "Practice and Theory of Enzyme Immunoassays," P. Tijssen, Laboratory
Techniques in Bioghemistiv-andiMelecular Biglogy.Edsavier-aciencs Publishers,E.Y. Amsterdam
(1985), each of which is incorporated herein by reference. [0102] in anljd phase competitive binding
assays, for exam‘pfé,uihe éamf)if(te' C'ampouﬁ}d C ﬁl%ompe ewWith a Ié‘beiré%nar?fafyie for specific binding
sites on a bindiBgagEABoGrE T GEoRerBHHECR IR /P vt iortngt sthetdseled analyte, can be a
GR ligand and the:hindingragenieaiiibaicioipind-tepaselidphase-Altarnatively,dhedabeled analyte
can be labe ed O andae Rinding.Anent 4002 Aol Phsse R dsnd. Jhesangepirarion of

labeled analyte bound to th.e capture agent Is inversely proportional to the ability of a test compound
to compete in tHB Bifding as®4AF TO1US AR i8Iy, AisEEshipe e sisdiRgdssdi#iay be conducted
in liquid phase, mng-amycotacariety sftechnigueskhiowirinsthe ariinaybe:tised:tecseparate the bound
labeled protein fs@m the unbound labeled protein. For example, several procedures have been
developed for distinguishing between bound ligand and excess bound ligand or between bound test
compound and pisexcessitntioonditestseompadutidebhesewciude-idantifie atichoef the bound complex
by sedimentatiqp.in,suorose, gadients; gl electronhoresis, or gel iseleclric fachising precipitation of

the retteptorligand complex with protamine_sulfae or adsorption on hydroxylapatite; and the removal of
unbound compSUREEar THARESTEY SHSSTBHGH SF BaXFAICE R dCREHEEAIEIEE & Binding to
immobilized antibbdysFolibningsepatationsdhacarhountof boinabligaricddedist=sompoun.d is
detemained. [0104]:Atierpatively.ahemegenopusinding assay.mayheReronmedinwhich a
separation step S Q&gﬁneg%gﬁ -3595@?%8‘@(%&%’@%61%\*%,‘?' on the GR may be altered by the binding of the
GR to its Errand or tés?’compoun Fhis alteration in the labeled GR results in a decrease or increase
in the si anal emitted by label, so that measuremerit:of the label at the end of the binding assay allows
for detection or quantitation of the OR in the bound state. A wide variety of labels may be used. The
component may be labeled by any one of several methods. Useful radioactive labels include those
incorporating 3H, 1231, 33S, :40, or 32P. Useful non-radioactive labels include those incorporating
fluorophores, cherniluminescent agents, phosphorescent agents, electrochemiluminescient agents,
and the like. Fluorescent agents are especially useful in analytical techniques that are used to detect
shifts in protein structure such as fluorescence anisotropy and/or fluorescence polarization. The choice
of label depends on sensitivity required, ease of conjugation with the compound, stability
requirements, and available instumentation. For a review of various labeling or signal producing
systems which may be used, see U.S. Patent No. 4,391,904, which is incorporated herein by

reference in its entirety for all purposes. The label. may be coupled directly or indirectly to the desired
comnnnant of the acceav acenrdina to methnde well known in the art MOS< Ear eombpetitinie hindina



[0107] Cell-based assays involve whole cells or cell fractions containing OR to assay for binding or
modulation of activity of OR by a compound of the present invention. Exemplary bell types that can be
used according to the methods of the invention include, e.g., any mammalian cells including
leukocytes such as neutroplails, monocyies, macrophages, eosinophils, basophils, mast cells, and
lymphocytes, gg0;asri-egls-and8-ceils; leukemias J3urkits lymphomas, umericals {including
mouse mammary tumor virug cells), endothelial.cells gbégggggtsé cardiac cells, muscle cells, breast
tumor cells, ovafiafi cancer car inomas, cervical carcin mas, grlic\)ll%1ést’[on%ar§r,[1?§/%rs‘é% IS kidney cells,
and neuronal eedignes: vrelisas g al e8Ik finehtimg yarstr OB ean behimary cells or tumor cells cir
other types of innngrtaheelblines: Qtequrse; QRcanm: ke expresseddnicells thatdo not express an
endogenous version. of 10 A cases, ents of OR, as well as protein fusions, can be
used for screeﬁ%&”\ﬁ%%{ﬁr%%%epﬁre%%g% %gr%%g%i%% fn%é%v%?(%é%a%&?%é %iesired, the OR
fragments usedcare YA Aehts E%B%@I%PWG?W&?H%WQME"(&@? BeResiisthalisrEy Alternatively, any
fragment of GRigan Beusedas adaigetito identify molectlles:thiat:hind GipsER fragments can include

any fragment of. &9, 8416352030400 a0 ACdS NG 3R1QteincRkaIning all but one amino
ments will comprise transmembrane, regions and/or most or

acid of GR. Typically, ligand-binding fragme;

2l of the extraCETCTAF HOTRAMEBIH - TOTOB] 1-SEE ARBCHHE: fo- SHaNRY Hriggered by OR
activation is usetstoudestify @Ri¥vdulators. Sismaling activity of OR can be determined in Many
ways. For example, downstream molecular events can be monitored to determine signaling activity.
Downstream é@gﬂﬂs iRCRFER O SR TEE D Priar ISR it i8S 788 of stimulation of a
OR receptor. Exemplapydovinstredm evints tsefullinl theufumctionéde vatuation eftranscriptional
activation and ggtagonism. in unaltered cells include uprertdation of a number of glueocorticoid
response element (GRE)-depend.ent genes (PEPOK, tyrosine amino transferase, aromatase). In
addition, specifiescelt-types suseepbiblestosOR activation may be used, such as OSte0CaiChl

expression in gsteohlasts. Miigh-ig-davnregriated Ry-gIveashricoids; primary bepatocytes which
exhibit glucocorticoid mediated upregulation.of PEPCII,| and glucose-6-phospable (0-6-Rase)).

GRE-mediateq gene qxpression.has alse. been demonsirated in ransfected cell lines using well-known

ORE-regulated sequences (e.g. the mouse mgnlr’!iagh’tumor virus promoter (MMTYV) iransfected
upstream of a PGB SE A EBHEHGE T BXEMpIEs of eBfii PGB & & e ¥oRLFTR EInclude luciferase
(Inc.), alkaline phospiataSec (bR andnchio ramphenico kavety. transferase( G ATtpadhefunctional

evaluation of transcrptionattenression £a1 bagatted.autin gelllines sueh-asmanocytes or human

shit fibroblasts. Useful functional assays include those that measure 1L-lbeta stimulated 1L-6
. .1 disgase slafes. . _ . . .
expression; the downregulaticn of collagenase, cyclooxygenase,2 and various chemolcinesRANTES);

or expression gfgenes segulated by MIICE orAR-hiranscription factors intiansiested cell-lines. An
exampleof a cell-based assay measuring lg,ene t_ransc_:[lftlon, is. presented in ngagnggle 6. [Ong Typically,
compounds th&t AP TEEHEITtHTD = BT 4S8 B8 Sre" A RS tat ihea "t yitbtasicity 888y, Cytotoxicity
assays are usediig esterfinesthieoéxtefiatdilidich wlpSrckivdéd rmodulatingeffBct isdue to non-OR
binding cellulargffegtsrin-anexemplary.empadiment the: etxsiyiasaay ibekles contacting a
constitutively qgtive, cell with the est cor%)ound. Any decrease in cellular activity indicates a cytotoxic

effect. An exem%?g ht@?tsé? o&frcalilﬁ agécglf is \pyrzgg'ented in Example S. C.Specificity [OM The compounds

of the presentiyf2ntiogmaybesubiechio s, sprelicily Assay-(@lko.referadfapereinas a selectivity
assay). Typically .specificig/%ss%s igc,ugieﬁft%s%g a compound .thg\t Q;:nd .GR 1n %/itgo.gor ina .
cell-based assé?ﬁ%?’fﬁoéc’ﬁl B P BIREING B RORG R proteing. SeIS AV ag&ay s hay be performed in
vitro Or in cell baseetsysianes resltsserivddbabovey ORbiAGG. My beestebagainst any appropriate
non-OR proteinyineluging.antibedies sacepiarsyanzymescanethadikesnanexemplary embodiment,

the non-OR binding, protein.is a.cell syrface.secenioLor AUleat fegsplor, I angther exemplary

embodiment, the non-OR | (Bteln is a steroid receptor, such as estrogen réceptor; progesterone
receptor, andrégEi FaEBBt O GF Ml AT (B e BT Feco B R @R a AP E it Essay is
presented in Example. 7. D.Methods of Modulating GR Activity 21 In another aspect, the present
invention provides methods ofmodulating glucocoricoid receptor activity using the techniques
described above. In an exemplary embodiment, the method includes contacting a OR with a
compound of the present invention, such as the compound of Formula (1), and detecting a change in
GR.activity. [0113] in an exemplary embodiment, the OR modulator is an antagonist of OR activity
(also referred to herein as "a glueottorticoid receptor antagonist"). A glueocorticoid receptor
antagonist, as used herein, refers to any composition or compound which partially or completely
inhibits (antagonizes) the binding of a glueocorticoid receptor (OR) agonist (e.g. ciortisol and synthetic
or natural cortisol analog) to a OR thereby inhibiting any biological response associated with the
binding of a OR to the egotist. [0114] in a related embodiment, the OR modulator is a specific
glucocorticoid receptor antagonist As used herein, a specific glucocorticoid receptor antagonist refers

to any composition or compound which inhibits any biological response associated with the binding of
A OR t0 an annnict hv nrefarantialiyvy bhindina tn the OR rather than annther niiclear recentar (NNRY 1n



[0.117] Methods-of treating a disorder or condition through antagonizing a glucocorticoid receptor are
also provided. The method includes administering to a subject in need of such treatment, an effective
amount of a compound of the present invention. [01181 In other embodiments, a method of
modulating a ghicocorticoid receptor is provided. The method includes the:steps of contacting a.
glucocorticoid receptai:ftira compotnd-ofjhiediresentinentionane-datesting a change in the
activity of the glucogarticold teceptar; IV, RHARMAGEUTICAL COMPOSITIONS OF
GLIJCOCORTICOID RECEPTOR MODULATORS (0119J in anothefmagffe‘ct, the present invention
provides pharmAdatitieal coMBBET AL e PRSP IHCET i EERTBOSIIER IhNiEs A Bharmaceutically
acceptable excipieritend. aseonipoandeohaviag:the. formulan Riiniks), 9va{0i20ibMWhere a
pharmaceutical-eemnasition neludes & GompLBs.of EOIMUIA L dlidhs L iluiuk! Rl R2, and R4 are

as defined alcoge in_the.discussio gf he compounds of the present invention. .P..3 is al:Z(3 as
sag, hereTas, WOHH%ha?? 3 é, if_‘,som is1ve ne nE)B

defined above, with tHe exception t SBlectad oy sTIBLHHE ASF Hie st tited
arylalkyl,substiftREao8F aietipadittite depstieroanpratiyl cdabistitatetomarsubstitatédoycloalleyl-alky!"
substituted or unsubstituted-heteraeyelaalitydalivylisubstituted-ar.unsubstituted hetercialkyi, substituted
or unsubstituted eycloalkyl, substituted or un.substituted. heterocycloallcyi, substituted or
unsubstituted ai§#sAndseisstingtedroparmtipstittitedrhetecidil m & 24 Tdnmmexenplary embodiment,
the pharmaceutigal.gemposition includes a pharmaceutically acceptable excipient and a compound of
having the formula; 1.01221 In Formula (1), n, m, R3A, and RI 9 is as defined above in the discussion
of the compounds of the present invention. [#123) The pharmaceutical compositions described herein
are typically used to treat a disorder Qg corl(ﬁi{):\g;r,gugh modulating a glucocorticoid receptor in a
subject in need of such treatment. 101244 Tn an.eXemplary embodiment, the pharmaceutical
composition includes from | to 2000 miIIiggrams cfnff the compound of Formula (1) Or (Il). In some

embodiments th- , pharmaceutical cop i 'gnffhs% Sifrom | to 1500 milligrams of the compound of
Formulae or (11). In other embodiments, the-pharm; ceutical composition includes from 1 to1000
milligrams of the compound of Formulae (1) or (11)..1012 e-eempounds of the present invention

can be prepared and administered in a wide variety of\0ral, parenteral and topical dosage forms. Oral

preparations include tablets, pills, powder, drage,es, capsules, liquids, lozenges, gels,géyrups, slurries,
suspensions, efgocslitabie-foningestion by thepatient,The compaunds,of the presgntinvention can
also be administered b%é%'telction, tg%t E‘, 5ntr§1¥enously, intramuscularly, intracutmeously,

uode 1

aTe Inae c seiente 1O g : ;
subcutaneously, intra ally, or intrapetitoneally. Also, the compounds described herein an be

administered b){d@@@lagQ&efggtg@EF&%Maﬂaﬁg@y.hg\ggjgp&%g‘&zg@%bggxmpounds of the present

invention can be administered transdermally. The SR modulators of this invention can also be
administered by dmsitraceidakintmamginakuand inpameratiouiesinciuding suppasitases, insufflation,

powders and agrosol formulations %forqelx mples of steroid inhalants, see Rohatagi, J Clin. Phannacol.
35:1187-1.193, 1995; J[vﬁa Ann. Allergy A‘%“ﬁ%%ﬁsrﬁﬁ%25%‘61’?“9%:%‘}%?1?% ). Thus, the

pharmaceuti Calm&%fﬁ%%@gﬁmtﬁd or unsubstituted arvl, and substimied or nnsubstituied
heteroaryl. ‘ :

[0069] R*is selected from bydrogen, substituted or unsubstituted alleyl, substimted o1
unsubstituted heteroalkyl, -CN, -OR™, -L*-C(OR™®, and -L®-S(01LR* 1.2 and 128 are

independently selected from a bond and -NH-,

24 2 ' . 1o e
[00706] R™ is a member seiecied from hydrogen, substituted or unsubstitnled alkyl,
substituted or unsubstituted heteroalicyl, substituted ot unsubstitated cycloalinyl, substituted
or unsubsiituted beterocycloalicyl, substituted oy ensubsiifuted arvi, and substituted or

unsubstituted heteroaryl. R*® and R¥ are mdependently selested from hydrogen,

15



described herein may be adapted for oral administration. In some embodiments, the pharmaceutical
composition is in the form of a tablet. Moreover, the present invention provides phannaceutical
compositions including a pharmaceutically acceptable carrier or excipient and either a compound of
Formulae (1) or (Il), or a pharmaceutically acceptable salt of a compound of Formulae (1) or. (I1). 10126]

For preparing phaimaceuticalsampasiionssiram;the, comneundsaL e presantiayention,

pharmaceutically ac;ceptable carriers can be either solid or liquid_ Solid form preparations include
powders, tabl&t8 e L AP EORaT » CRRAGE S PP B TOHES PRIt Ui pEr i gTAItIES, A solid carrier can
be one or moreshbttEriced, whithirmay wiswotabdituents ;- HaVeHhgageRE, binders, preservatives,
tablet disintegrating-agents, or an encapsulating material. Details on techniques for formulation and
adm_inistratior{(gjr@gvef% déscriBed in“th& SaiBtiificYaa At ERT teReire S&EE G thelatest edition of
Remington's Rhaimaceitical StencesyMaatk Rublishing G sBasterdRAiRemington's”). 10127) In
powders, the carigris a.fineledivided-salidawhich-isinmixturawith the finely diyided active
component In t%blets; th% active component is mixed with the carrier having the necessary binding

properties in i ﬁﬁqénbuﬁce)pgrﬁlf‘)sﬁts’gg%% %gfr:%?f)(éafr:}f 3d in the shape and size desired. [0128] The powders

and tablets prpjerably eantaindrom.536,r: 094, 10.20%0f e active sompound, Suitable carriers are

magnesium carbonate, magnesium stearate, talc,.sugar, lactose, pectin, dexirin, -starch, gelatin,
tragacarith, mEHHAEAHHIOEE SO AT A6 RRticefttoist-a Forrmrsttigivax, cocoa butter; and
the like. The teerardprepdiatiorttistintendeditoimeliude, the fobmblationebtbeiactive compound with

encapsulating,material as-a-cartier-providing.a capsue navhich e active compenent with . or without
other carriers, is s%{éosu tion with it. Similarly, cachets and
d-

S|, U_?gt%d_ lgy a carrieg,tvxél'%gth is tr}ulis, in association ith
lozenges are Mt rablets, pOWders, capstifes) pifls; ERERBIY HETETERGEs can be used as solid
dosage forms®uicaliié-t6ibrabadrrihistrationiyed RepeSuitalie-sblid wheipiedts are carbohydrate or
protein fillers ingludenbutarspatlimitadiossugass includingdaclosar siaese, marinitol, or sorbitol;
starch from coiil ahgals ee.oatate, aalher plants; celulose such asmetiycelulose,
hydroxypropyimet! )7]cel ulose, or sodium carboxymethylce fulose; and gums including arabic and
tragacanth; as"WEFASH§tEmE guch as gelatin and collagen. If desired, disintegrating or solubilizing
agents may b ed,.such as the cross-linked polyvinyl pyrrolidone, .agar, alginic acid, or a salt
thereof, such iosﬁzgd%mmaﬂgfr%éﬁ&%%): ; ?%angeflc%g%emsf %Jré‘yﬁ?tc’)l\%gfgg%i?g%{uftrém e-coatings such as
concentrated SUHENSS RS WhIBRTRAY ARG et gas e esie ctafel Polyviryipyrrétidone, carbopol
gel, polyethylenerglyealxmsint/antiianiem eiaxidestactuer goligions] andisuitable organic solvents or -
solvent mixturgs. Dyestuffs er pigsmentis,mayhe added fo.the tablets gr.dragg.q goatings for product
identification or to characterize the quantity of active compound (i.e., dosage). Phacmaceutical
preparations oRHESHYERfIEHCA 41s0 be used orally using: for example, push-fit capsules made of
gelatin, as wel oft,;sealec sules made of gelatin_ _coating such.as, glyeerol or sorbitol.
1:@%%4‘? £ 15 s&kﬂgeg%m a 1%, AN eﬁ@ . ?{;ﬁ}ﬁ ,O;ﬁ%ﬁﬁrﬁ;tg érg@d ’\%

Push-fit capsules can contain GR modulator mixed with “bind ¢has lactose or starches,
lubricants sucAERE AR BrRATHFHRGE A e 308 sEPdBptaRstasibere HvEeR dapsules, the G'R
modulator compeitaas Mmayshiedissdivedsorsusgenidedut:suitabiediguitidsyisiishasafatty oils, liquid
paraffin, or liquig pelvathvlene.alyeel-w @ga\,ﬂg&ﬁmﬁé&%ﬁ)i&é&ﬁ@a&;é%&e%@w&aﬁﬁring suppositories, a

low melting wax, such as a mixture of fatty amdtl%%cerldes or cocoa butter, is first melted and the

active comporisé‘ﬁfti‘smafls?fél@é%f‘ﬁ%?%ioag@n' CUER7 TRISF M EE By ST molten homogeneous
mixture is thenpadred info convenient size i@%ﬁ'%ul%ﬂ%‘@é%%%%ﬁ}g%n%%aho%%?}‘ngo solidify. [01321
i lutions; su ' d e ) 0

Liquid form preparations include solutions; suspensions, and en LﬁSIOI‘]S, r example, water or
water/propylerf@gGEs Solatsns Forputante i iid et R HRY Prepar dione ¢8R be formulated in
solution in aqueousipolysthylemegiyteotsoliutionndd 138)Aquenus tsolutions stitableifor oral use can be
prepared by dissglying-the active..compenent inwater.ane.adding suitabig.colgrants, flavors,
Stabilizers, and {)hj%egfrl% aggﬂtsj%gr;%s&red% AI Uueoys sus r%sjonnrsls, itable, for OI?I use can be made
by dispersing e finery Givided active componant in Water with viseous materal sticH 4s natural or
synthetic gumssresivs Frietylcenbrose: Solilere carsoxphetiwiesiuss eisyaroksgpiapyimethylcellulost,
sodium-alginate, polyvinylpyrrolidone; gum tragacapth and gum acacia, and -dispersing or wetting
agents such as a naturally occurring phosphatide (e.g., lecithin), a condensation product of an
alicylene oxide with a fatty acid (e.g., polyoxyethyiene stearate), a condensation product of ethylene
oxide with a long chain. aliphatic alcohol (e.g., heptadecaethylene oxycetanol), a condensation product
of ethylene oxide with a partial ester derived from a fatty acid and a hexitol (e.g., polyoxyethylene
sorbitol mono-oleate), Or a condensation product of ethylene oxide with a partial ester derived from
fatty acid and a inexitol anhydride (e.g., polyoxyefnylene sorbitan mono-oleate). The aqueous
suspension can also contain one. or more preservatives such as ethyl or n-propyl p-hydroxybenzoate,
one or more coloring agents, one or more flavoring agents and. one or more sweetening agents, such
as sucrose, aspartame or saccharin. Formulations can be adjusted for osmolarity.



[01341 Also included are solid form preparations, which are intended to be converted, shortly before
use, to liquid form preparations for oral adminisMation. Such liquid foiras include solutions,
suspensions, and emulsions. These preparations may contain, in addition to the active component,
colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,
solubilizing agentstiad triedikel= o1 8365F Oilkuspensicniganciefatmiutatéd by suspending a OR
modulator in a vegetableipil. Sugh-asareachis:oihQlive . oih Sesame i oL cogRRMEQILQr in a mineral oil
such as liquid %§£QJEQ§}O£H§S@§% reooft ese. Tch %il sus etrlsioinsbcanﬁ:ontain a thickening agent, such
as beeswax, hard paratfin o eary” alcohol. Sweetening agents Cahha 0488 16 Pis\ite a palatable
oral preparatiofi=&tieHead iye&re! cspiitorsicé gtrase’ Tiesy form ineionsccah ddekgpsresented by the
addition of an antigxidantisuch-asiascoshic.acic Asanexampleotan. injeciable il vehicle, see
Minto".71 Pharia.pol, ExR., The, 28193102, 4997, Jhe pharmaceytical formulations of the invention
can also be in the form of oil-imwater emulsions. The oily phase can be a vegetable oil or a mineral oll,
described aboV&UF iRt of these. Suitable emulsifying agents include naturally-occurring gums:
such as gum acgeia and gum tragacanth, naturally occurring phosphatides, such as soybean lecithin,
esters or partia?eé%}t rs é%jl\”/re‘g#gr%r ¥5ﬁ’3}3%ﬂéﬁndﬂ§ "é’n% &Xito %%ﬁ?/ﬁ?ﬁ%%f%ﬁ%ﬁiﬁéss‘brbitan mono-oleate,
and condensatfoRproet s iase parta Aesterd Wittt leneokidelSuehasgipdlyoxyerhylene
sorbitan mono-eleate:=T he.emuision canalsecontainsweriening agenisand.iavesingagents, as in
the fount:dation. of syruns.and. elidrs, %&m@%@&L&%&%&&M?&ﬁ%%%% lemulcent, a preservative,

or a coloring agent, 6 The OR modulators of the invention ¢an be dehv_ere’c?ﬁby fransdennally, by a
topical route, foMTIEEF S 5 SIEatE SHaE LB oL ST BIRd A arTtisishs, gels, creams,
ointments, pastesyjalivs:iphints; powders canduaerosslsi0i37} The:OR«medutatarswafi the invention
gan 3lsq be deLme_azgph@mg&ﬁigﬁgs@aé@5%3%@@%&%4&;&@{9%3 Egb%ﬁ{&iﬁ&.?h mliCrol SDF:eres can

e administered via intrader injectian of drug. -contajning microspheres, which slowly release
subcutaneouslyﬁg%ge?p 'gag,*f %@ﬁ%%&fe§r|?tﬁ%‘f§% =N af%%%%%d i@%?%fgtﬁi%%ﬁ%%tble and
injectable,gel fatrhtiatione @esswsy vk PhantrRes2aps857g6R:r 1898 ibrehs microspheres for
oral  tration (seepengalRylesuisPhatn: Rbormacalc49:660-644::100 2. Rothtansdemial and
ntradermal roulgs affard.consiant delvey-(RLesks BLIRRINS; (01384 Ja QR odulator

n

pharmaceutical founulations of the invention can be provided as a sazftvaﬁla C e formed with many
acids, including BUPTBEHFREETS Ay GHoCRSTe Birare alatielddnie st thalic, succinic, etc. Salts
tend to be morexviuble:ih @duebisorothérprdidnic solvents that are the corresponding free base
forms. In other cases, the preparation may be a lyophilized powder in 1 naM-5.0 mM histidine,
0.1%-2% sucroll” Bos TR HEHRITEH R E B TAAGEBPHE R 515! thatiesdsimbired with buffer prior to
use- [0139] in anstheivgmiGodinbnt, the ORunedulaionfermisblions.aftheinrenion are us for
parenteratadmipistiation. such-asJatayencusiNLadministration.r.administiation jnto a body cavity

or lumen of an organ.f'l;ihe formu_latior};l%r agln)igistratjon will commonly comprise a solution of the OR
modulator dissShad in a pREFHACSTticaly AECEpTaniE LTS ARb G TRY 4EEeptable vehicles and
solvents that cadrwibew@mmployedearesiatel @noRingersssolltiombandsetonigsisaditirechloride: In
addition, steriledixegeils.can.conventignally be enployed: asasaluant of syspending medium. For
this purpose ané(ﬂ?s'@n% cJiﬁ)}(reu(lj_l l%ls&%[{] bga%rrg J{o ggii_"nzglsuﬁsiggfggnthetég.mo_rgg,—) or d'igﬂl}/%ﬁ]_r‘jdes. In addition,
fatty acids-such as oleic acid can likewise be Used i the preparation of injectabies Thase solutions
are sterile and GERSFER e ot BHESFABISHRtEH Tradeifsrinumbomsvhaypetstértited. by
conventional, well&noviffste elization: teehniguessfhedfmsmulatians mayssantanpharmaceutically
acceptable auxiliary stibstances asJequired do.apRraximate physiclogical conditions such a pH

adjusting and buffering agents, toxicity adjusting agents, e.g., sodium acetate, sodium chloride,
potassium chlofid&™ CATe i b, ksbgflfﬁ‘fifé%‘t%‘féuéﬂtfﬂfﬁéﬂlﬂ‘?él? THEEOTHERTFETSHBIFOR modulator in
these formulatidrisrearslvaly widély santviilEber selebted:prithdtily-basedweh fluittolumes, viscosities,
body weight, and the like, in accordance with the particular mode of administration selected and the
patients needs. For IV administration, the formulation can be a sterile injectable preparation, such as a
sterile injectable aqueous or oleaginous suspensioh? This suspension can be formulated according to
the blown art using these suitable dispersing or wetting agents and suspending agents. The sterile
injectable preparation can also be a sterile injectable solution or suspension in a nontoxic
parental-ally-acceptable diluent or solvent, such as a solution of 1,3-butanediol. f0140 In another
embodiment, the GR modulator formulations of the invention can be delivered by the use of liposomes
which fuse with the cellular membrane or are endocytosed, i.e., by employing ligands attached to the
Ithosome, or attached directly to the oligonucleotide, that bind to surface membrane proteirtheceptors
of the cell resulting in endocytosis. By using liposomes, particularly where the liposome surface carries
ligands specific for target cells, or are otherwise preferentially directed to a specific organ, one can
focus the delivery of the GR modulator into the target cells in vivo. (See, e.g.. Al-Mohammed, J.
Microencapsul. 13:293-306; 1996; Chonn, Cuss. Opin. Biotedmol. 6:698708, 1995; Ostro, Am. J.
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chronic pain (e.g. pain associate with gastroesophageal reflux disease), postpartum psychosis,
postpartum depression, neurological disorders in premature infants, migraine headaches, obesity,
diabetes, cardiovascular disease, hypertension, Syndrome X. depression, anxiety, glaucoma, human
immunodeficiency virus (HIV) or acquired immunodeficiency syndrome (AIDS), neurodegeneration (e
g Alzheimer's disgasg angd.Barkinsonss disease) cogniiien erbansementGushings Syndrome,
Addison's Disease, ostgoperosis, frailty, inflammatory diseases. (e.g., osteaarthyritis, rheumatoid

arthritis, asthriva ard T HintiS) PRHRS Al FitCtomePRRATR SilfisiHs Vivar it¥@REBT ifnmunodeficiency,

mmunomodyglia. autelaniine diasases.alelgles, nannd,hepling. eQapislye behavior, multi-drug

resistance, a ion, psychosis, anorexia, cahexia, post-traurnalic stress syndrome post-surgical bone
fracture, medfear&EbolisM=EHY RITEERE AN UIHEHEHGHE F F e TREIIES Hdinistering to a
patient in needlof suchstreatment e therajieuticdllyeffectivauamovint:dfargompdiing according to
Formulae (1) %gégsti%tgdng}rﬂjaceutically acceptable salt thereof. [01451 Thus, in an exemplary.
embodiment, the present invention provides a method Of treating a disorder or condition through
modulating a @fo; the' methectingiuding wdmiaistering o, asubjest-nMmengd0fsuel treatment, an
effective amoyntota.earpoknd.ah e HEsertinventian, sual.as a.campaund sl asulae () or (1),

[01461 The amount of OR modulator adequate to treat a disease through modulating the OR is

defined as a "thefpetrican eHettive YoLw g 068 e erAsHESHt Amounts effective for this use,
i.e., the "dosing regimen,” will depend upon a variety.of-factors, including the stage of the disease or
condition, thqug%' rir':g“/ko lﬁ)i\l\eg" |§%%§€H8F€:%nﬁ |%?%%nt,6%t1¥é: éjér%; __raoli%skt)(’all’tgR of t%éur?atfen't's health, the patient's
physical statusieale iy s e carcrbtig fe-dostyaTigimendst Spatiehtothe’mode of
administrations@lsgrisdaken: wte-considesgtion 7 [Bi4%4Lhetdosageiregithemals o takes into

consideration phaiwacokinetics prrametermwelJpawnin thearh e e falg.Qh ahsarption,

bicavailability, meta%ollvsm, clearance, and the like (see, e.g., Hidalgo-Aragones (1996) .8 Steroid

Biochens. MeFPBfﬁﬁ“B%‘.’G‘iﬁ?-éel??@Fﬂfﬁih@%ﬁ@%f@ﬁ&%&%@@f:§3679-§}4§Lf‘1%ﬁ%%y (1996)

Contraception:5é:58:69 bdblynson{io0s)alwkarm: Stic8d v 4 MABRGHHAYIAED95) Pharmacia

50:610-613; Brophy{1983)/mat 1d-QlinsRhammacein24:493:108: thedatestRamingten's, supra). The

state of the art aILoyva% &rtm}gngliniﬁ)ant ‘}to ,d‘ggfgr, g%gig%iglglsgge regimen for each individual patient, OR
Or condi ed. 4

i {8\ 1 ) . .. .
modulator and d&E458 B Condition frea 0 iIngle or multiple administrations of OR modulator

formulations capde agministerad-depsnding.pa-thedpsagssand-fregueney-assegyired and tolerated
by the patient. The fonrmulati?nspg,hou,l.d provide a sitéff{%ier}ta_ udal!;tit%yhcgI active agent to effectively treat
the disease .sERE“FROS Th oREBHBSHIMent, Te Pharmaceutical formulations for oral administration of
OR modulatorissifvsimdaiy-amalint obbetwesheabomtoh 6aBBEr20 mg per kilogram of body weight
per day. in an alternative embodiment, dosages are from about 1 m to§pggt 4_%4%1ﬁgr kg of body
weight per pati@tertiay SrETEF 1 oNEr tos Ay edchan BELSRE partic Tay whenthe drag is
administered to-aznatonicatysdectuded: ite tiucheasthesedrdtel SpiRdlfiaid€SF) space, in
contrast to administratien.orally, into the blood stream, into a body cavity or into a lumen of an organ.
Substantially higher &Sages can be used in topical administration. Actual method.s for ptcparing
parenterally adniigiStrabie-OR mbelitater fermuiationsiwil pesknowmordppérentimthose sidlled in the
art and are described in more detail in such publications as Remington's, supra. See also Nieman, In
"Receptor Mediated Antisteroid Action,” Agarwal et al., eds., De Gruyter, New York (1987). [0149}
After a pharmaceutical composition including a OR modulator of the invention has been formulated in
an acceptable cam. Mr, it can be placed in an appropriate container and labeled for treatment of an
indicated condition. Tor administration of OR modulators, such labeling would include, e.g.,
instructions concerning the amount, frequency and Method of administration. In one embodiment, the
invention proVides for a kit for the treatment of delirium in a human which includ.es a OR modulator
and instructional material teaching the indications, dosage and schedule of administration of the OR
modulator. [01501 The terms and expressions which have been employed herein are used as:terms of
description and not of limitation, and there i.s no intention in the use of such terms an.d expressions of
excluding equivalents of the features shown and degcribed, or portions thereof, it being reco pined that
various modifications are possible within the scope of the invention claimed.. Moreover, any one or
more fratures of any embodiment of the invention may be combined with any one or more other
features of any other embodiment of the :mention, without departing from the scope of the invention.
For example, the features of the OR modulator compounds are equally applicable to the methods of
treating disease states described herein. All publications, patents, and patent applications cited herein
are hereby incorporated by reference in their entirety for all purposes. VI. EXAMPLES [0151] The
followin.g examples are provided solely to illustrate the present invention and are not intended to limit
the scope of the invention, as described herein. [0152] High Pressure Liquid Chromatography - Mass
Spectrometry (LCMS) experiments to determine retention times (RT) and associated mass ions were

performed using one of the following methods. Solvent A is water and solvent B is acetonitrile. [0153]
Methnd A Evnarimente narformed on a Micromace Platform | C enectrometar with nocitivve and



[0155] To a suspension of sodium hydride-95.24g; 0.13inimol of a 60% dispersion in mineral oil) in
T1.:13 at 00 C was added diethyl malonate -(20.0g; 0.125mmol) dropwise. The contents were warmed
to ambient temperature and 3-chlorobenzyl chloride (21.1g, 0.131mmol) added. The contents were
heated to reflux for 18hrs, cooled and concentrated in vacua. The solid residue thus obtained was
dissolved in water and extracted with diethyl e}h@a\etgsjgﬁrganics washed with brine, dried (Ivig804) and
concentrated to give a colourless ail, flash col% mn € atography on silica]gel with 5% diethyl ether
in cyclohexane gave the product as a colouyrle ; 20.0g. LC-MS: 3.78mins, 285 (MH)7. [0156] Also
prepared by this method were the following compounds; [0157] 2-Phenethylmaionic acid diethyl ester
(Compound 2; R arid R" = Et, pheneth yly 0 2-Pyridin-4-ylmethylinalonidacid diethyl ester
(Compound 2;R and R" = Et, R3 4-pyridylinethyl) 101591 2-(3-Methoxybenzyi)malo ¢ acid diethyl es
(Compound 2; R. and R" = Et, R3 3-reéthoxybenzyl) [81601 2($-Bromobenzyljnialonic acid diethyl
ester (Compound 2; Rl and R = Et, R3= 3- bromo(be ) [0161.] 2-(4-C lorobenzyl)malonic acid diethyl
ester (Compound 2 Rand RU = Et, R3= 4-chilorob I) 2-(2-Chlorohenzyl)malorne acid diethyl
ester (Compound 2; R! and R" = Et 2- chlorobenzyl) [0163 2-(33Cyanobeinzyl)malonic acid diethyl
ester (Compound 2; and R" = Et, R3 tat 3-cyanoberizyl) [0164] 2-(4-Cyanohenzyl)mé&ionic acid diethyl
ester (Compouni] R mmrdrRii=(Ef, Iﬁ&—mﬂﬁéﬂ/aﬁQhﬁp@%@%ﬁb@d(ﬁggy@mg&gwa@m@onic acid dieto
pound 2; R andﬁs';gm%& Zcvanobienavl) [0166].2:3 M&m&%@é Inalonic.agid.diethyl ester
(Compound 2; R"and R" =3 = 3- metboxyhen2 1) [0167] 2-(3-NitT enzylsma onlc acid diethyl ester
(Compound 2: B %giﬁﬁﬁﬁloﬁ%\fl,agbsﬂ%%%vb stitute uferocyc oaﬂcyl substituted or

unsubstituted aryl, substituted or unsubstituted hci"roar yi, ~-CN, -CF -CFy, -OR® -SRS, ~NR’RS, -

LCO)R®, and -L5-S(O3R™. 17 and 1% are in&ependemtiy selected from 2 bond and -NE-.

[0086] R’ RS R, and B are indspendently selected from hvdroger, substituted or
unsubstituted alkyl, snbstimt@d.or unsubstituted beteroalioyl, substiteted-or unsubstituted
cycloalkyl, substituted or unsubstituted heterocveloaliovl, substitited or unsubstitited aryl,
and substituted or umsubstituted hetercaryl. R’ and R* may be optionalty joined to form =

ning with the nitrogen to which J‘:sy are attached.

80877 R’ and R ars independently selected from hydrogen, substifuted or unsubstituted

alkeyl, substituted or unsubstituted heteroalicyl, substituted or unsubstituted cveloalicyl,

subsr_itute;}.‘or unsubstituted heterocyeloallyl, substituted or unsubstituted aryl, subsﬁtﬁted
or uﬁsub'sti;m{ed neteroaryl, and -NRURY, gH and R are iné,sp endently selected from the

h?droéen, substituted or unsubsﬁﬁzted aﬂcﬁ,. substim'téd ar unsub,sifuied hetieroaﬁazyl,

sub gtiﬁuted or unsubstinited cycloaliyl, sﬁbsﬁmﬁad ot unsubstituted heterbcyc.}maﬁcyl,

substituted or unsubstituted aryl, substituted or unsubstituted hetercaryl.

[(H088] In an exsmplary embodiment, each substituted group described above in the
compound of Formule {II) is substituted with at least one substiteent group. More
specifically, in some Pmbodimunts, each substitated alkyl, substituted heteroalinyl,
substituied cycloalkyi, substitted heterocveioaliovl, subgtituted aryi, substituted heteroaryl,
substinuied allcylene, and/or substituted heteroalicylene, described sbove in the compound of
Formmula (I7) are substituted with af least one substifuent group. In other embodiments, af

least one or all of these groups are substituted with at least one size-limited group.
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[0168] 2-(2-Niu-obenzyl)rnalon acid diethyl ester (Compound 2; Rand R" = -3 nitrobenzyl) [01691
2-(444itrobenzyl)malonic acid diethyl ester Compound 2; P.1 and R" = Et, R." = 4- nitrobenzyl) [01701
2-(4-Methoxybenzyl)malonic acid diethyl ester (Compound 2; R' and R" = Et, R3 4-metboxybenzyl)
[0171] 2-(2-Methoxybenzyl)ma o ¢ acid diethyl ester (Compound 2; R" and R" = Et, R3 =
2-methoxybenzyl). Example 2. 5-(3-Chlorobenzgl1-1-rnethidin-2.4.6-trione ‘(_ omnound 3. R3 = 3-
onenovl R4~ B T3 M b LT, 16 ol 4 Ry Srebared sodum
methoxide (1.C4E FF2#MHBI) were combined in dimethylforinamide (15mL) and a solution of 2(3-

chlorobenzyl)m&!g@icﬁ%ig_lx diethrxl ester 28‘65@’} 1Q.0mmol) in dimeth I[ormanaide (.51n1 ) was added.
ratu

, cerfiplary : Tql Pormuls Py
The reaction tempé€rature Wwas Tarsed 16 f§ OF 2 HGUFE Sy tHERE8818Y t655mbient temperature

before water WAESAHHE - aRer bR Seiition aerifet Wity ZNUC I The resittingeBolid was filtered then
washed with watetanrd the.drieshieafiord:the produatasenbitessalid 840 MaekGaMS: RT =
2.87niins, 267 (M %%ga@éﬂ%aﬁ% JPHQ’J&&%&%% piapaed by hismethod were ihe following
compounds: [0174] 1- ethyl-5-phemethyfpyr|ra| |ne-2,4,g-trlone i ompoun §, RE= phenethyl,12.4 --
methyl). LC-MSt PETLD SRRy BU7I RN 24! iy Joais]is @ substituted ox
5-Isobtity 1-1-metisyipradiding2:46-td ner¢Compounde sR3tmisobunsiR4: muwaeathylind C-MS: RT =
2 44mins 199 (YEGH Kol O3l Lk 203 AcBAORY 13- ShicreRenibRpIARI £:2.4.&-ione
(Compound 33 OO Re N e AN M R S ins Sa L (e —

{0090-] Aité:matiift;ly, each substituted or wnsubstitated alkyiis a substimuted or

ﬁnsubstituted C‘; -Cg alloyl, zach substituted or unsubstituted heteroalkyl is a substituted or

' unsubstituted 2 to 8 membered heteroalkyl, eac‘ﬁ substituted or u;&substitu.ted cyeloalley] 15 8

subsiituted or unsubsttuted Cs-’C‘y cycloalkyl, each substittted orunsubstinted

heterooyeloatkyl 15 & substituted or unsubstituted 5 to 7. mentbered heterocycloalieyl, each

substituted or ynsubstituted allcylens is 2 substituted or unsebstituted C;-Cq alkyiene, and/or

each substituted or unsubstituted heteroalkylene is a substituted or unsubstituted 2 to 8

membered hetergalkylens,

1% EXEMPLARY SYNTHESES

10091] The compounds' of the invention are syntbesized by an appropriate combinaﬁom of
generally v}'f’s%l lnown synthetic methods. Techniques useful in synthesizing the cﬁulpounés
of the invention are both readily apparent and accessibie to those of skill in thé.re-ieiféﬁt art.
The discussion below is offered to il]i;strate certain of the diverse methods avai}gﬁle for use
in assembling the compounds of the inventioﬁ. However, the discussion is not intended to

define the scope of reactions or reaction sequences thaf are useful i preparing fhe |

compounds of the present invention



10177] 5-(3-Chlorobenzy1)-1-isobutylpyrimidine-2,4,6-trione (Compound 3, R = 3- chlorobenzyl, R4
---- isobutyl). LC-MS: RT 3.55mins 307 (M-H)- 101781
5-(3-Ch)orobermy1)-1-phenylpyrdnidin,-2,4,6-trione (Compound 3, R3 3- chlorobenzyl, R- phenyl).
LC-MS: RI = 3.30mins 327 (M-H. 329 (M+H)t 101791 5-Benzylpyrimidine-2,4,6-trione, (Compound 3,
R3 = H, R4 = H). LC-MS: RT re: 1.99migg219:(M4-H)4 101801 _
5-(3-Chlorobenzyl)-1-ethylpyrimidine-2,4,6-trione (Compound 3, R3= 3- chlorpbenzyl, R4 = ethyl). 1H
NMR. (D69DMS0) 7.56-7.02 (4H, m, aromatic CH), 4.11 (2110, C112-C112), 4.04t, CH-CH2), 3.19
(2H, d, CH-C1-1), 1.45 (3H, t, CH2-CH). [0181] 5.@3 Ch];@trotﬁﬂzyl) Jﬁphe 1pygiraidine-2,4,6-trione
(Compound 3, R.3= 3- chlorgbenzyl, R4 = pheny ) LC-MS:RI BI30mINS 327 (M-H1, 329 (1\44-H)+
101821 5-(2-ClalorobeRzZy-1- rﬁ@tﬁ y“I‘*2|mmim)\2¢43,6etnUrre*(Gomp 3= 2- chlorobenzyl, R4
= methyl). 11-114MR (DO-DM_SO) 7.48-6.87 (4H, 131, aromatic CH), 4.0 (11iQt CH-CH.2), 3.26
(2H, d, C1112-CH), 3:05 (3H, s, N-CE13). 101831 5(2-Chlorobenzyl)pymmaine-2.4.6-tione
(Compound 3, R3 2-chlorobenzyl, R4 H). 1H 1.43MR. (D6-HMSO) 7.52-6.94 (4H, in, aromatic Ca),
4.06 (1H, t, CH-CH2), 3.25 (2H, d, CH=CH). 10184j 5-(3-ChlorobenMidine-2,4,6-trione (Compound 3,
R3 - 3-chlorobenzyl, R4 H).NWER (CDC13),7.31-7.08 (4H, in, aromatic CH), 3.71 (1H, t, CH-CE12),
3.48 (2H, d, CH2-CH). 101.851 5-(4- Ci}_gor z;@pynmlehmc 24-6- tlone ( ompound 3,R? =
4-chlorobenzyl, R4 LC-MS: RT -2.48rnins{251m-Hy [0186] §~(3 Bro yrimidinc-2,4,6-trione
(Compound 3, 12.3 = 3-bromobentyl, R4J;& MS: RT =Z5"Mims 297 M+]il)4 [0187]
5434Methoxybenzyl)pyrirnidine-2,4,6- frlone Conﬁ“ potind 3, R3 = 3- metho oxy en@yl 124 = H). LC-MS:
RT = 2.17rnins 249 (MH)+, 247 (M-Ely [0188] 5- ﬁelnzyl 1- methylpyrlmlcllnf -2,4,6-trione (Compound

3, R3 = berizyl, b3 ME t L gt251,m|ns 231 (ma) [01891
5-(3- Cyanobenz@?)pyrlmlg%%e %?4%%@% Co%Boﬁﬁ&ssdeﬁ@d*a?&?%b@ﬁzwmﬂ-ﬁ)e LC-MS: RT =

2.26mins5 242 AWERH 06T Eff(@“Niﬂ’@b@WzyR)pWrﬁidaumenzaéaﬁaﬁmﬂﬁ}iﬁpmm@mdz@ RB=
3-nitrobenzyl, Rﬂ"h}d)n&@i%tl&ﬂt@tﬁﬁﬁﬂl&ﬁu&@%%dﬂ{ﬁ substifired or unsubstituted |

heteroalleyl, substituted or unsubstitutad cvoloalkyl, substituted or unsubstitutad -
heterocyclealkyl, substitoted or unsubstituted aryl, subsituted or unsubstituted hieteraaryl,
or may be joined with the nitrogen o which they are atteched to fonm 2 substituted or
unsnbstituted ring (e.g. substtuted or unsebstitited pipeﬁdinyl or substituted or

unsubstituted piperizinyi),

0evz] Compeund 2 may be prepared from uompound 1 (Scheme I) by alkviation with a
suitable’ ail"yiatmg agent {such as an atky! halide or bpnzyl balide) in the presence of z bage
(e.g. sodium hydride in 2 non-protic solvent, such as THF J,ata tsmpera‘“ure between § °C

-~ and the boiling point of the solvent. Alternatively, when R is an an ¥ group, compound 2
may be prepared through a palladium- -catalyzed coupling reaction of fhe appropriate arv}
halides with 2 malonate ester (Beare, N, A Fartwig, IE. J O ‘e Chem. 2602, 67, 541-
555). Additienally, compound 2 is well-known and may be prepared from a varety of

methods familiar to those sldlied in the art,

o “om i
{0084]  Compound 3 may be prepared from compounds 2 by treatment with a suitably
maonosubstituted urea. The reaction is generally conducied in a polar solvent (2.g. an
alcohol, such as methanol, ethanal, 1 wopropanol, or dimethylformamide) and optionally in

the presence of 2 base (e.g. a metal alkoxide, such as sodium methoxide). The reaction is

21



101911 5-(4-Methoxybenzyl)pyrimidine-2,4,6-trione (Compound 3, R3 = 4- methoxybenzyl, R4 = H).
LC-MS: RT = 2.26mins, no molecular ion seen. [0192] 542-Methoxybenzyl)pyrimidine-2,4,6-trione
(Compound. 3, R3 = 2- methoxybenzyl, R4= H). LC-MS: RT 2:42mins, no molecular ion seen.
Example 3. 6-Chloro-5-(3-chlorobenzyl)-3-methvl-IH-pne-2.4-dtion Compound 4, R3= 3-chlorobenzyl.
R4 = methyl) 410198} 5:(3:Chiarobezzyi:1 methylnysieidingg.4.8-riRe:(769mg, 2 85mmol) was
dissolved in POC13 and go it was addgd ,benz%(ItrietIa lammaonitun chloride (5.70m.m.01) at 0 C. After

10 mins the reacion Was Waithea s armbiert RMBLraiIR AR then heated. at 70 C for 2 hrs. The

contents were Gaeied o, se, it andwaier sarefuly agded The. pecipiatethat formed s

removed by filtration}_washed with water'and drlled to give the product as a yeUI]Iow solid, 160mg.
LC-MS: RT = $AHFE 383 6&&%’1@%&%%%%?@@%?&& By Hrethsative fe e forowing con
pounds .6BhioloxBsraethypibrpgrmbchM=pyimicitie« 4 dicnaor{comporiodid). 12.3 = phenyl, R4 =
methyl). LC-M@4,R bz 12800iNG:230LMafh dl&%?ﬁ;l-us oxychloride, the addition of phosphoric

in

6-Chloro-3-methyl-57phenethy]-1H-pyiati e- 4-dione, (Compound 4, R..3 ="phenethyl, Fe.:
mothy). LC-MSTRT 28 ORISR (O O o ) i b b

3-Benzyl-6-c 5-(3- -1H-p3inaidine-2 4-diane., ( déj‘ 23 = 3-chlorobenzyl,
Ry L2 BRI o nopi 453
6-Chloro-5-isoBUEy 3. AEthy LA H I IRE 5 420158 FESHBOUhtP X =486Bus 1, R4 = methyl), LC-MS:
RT = 2.76minsi2E8:{N-Rin{(1 99k 6<Chibtozs (B chidrobbnzydi:phtnykelHepyrdmitine-2,4-dione.
(Compound 4,.PR=:3-chlerehenzyle R4z Bhenybho keyMBy R T, SAAMING 340 M:H), (02001
6-ChZloro-5-(3-chloroben; 12-3-j obu}_yl-lH-ao rimidine-2,4-dion ;8Compound 4, Rs =3-chlorobenzyl,
R4 = isobutyl)c.aft?c-l\%é?iét\ﬁ rzﬂf%%%%é‘“ﬁ@‘dgr-éﬁr‘;f“’[ﬁzogf]d‘m’m ¥, the reastion can be carmied
6-Chloro-5-(3-HIBr&H BHFy3eatons 613 55airn iditel navdignes{Comipoivndsdy R3 = 3-chlorobenzyl,
R4:h|ethy|). (L@Maﬁ&%m&5ﬁg%ﬂ%ﬁhm%poim of the sdi;en?ﬁ at 'atmospil'xericb | )
6-Chloro-5:(2- bhenzyl)-1H-pwimidine-2.4.d] mpound 4. R3 = chlorobermyl, R4 = H).
LC-MS: RT = gx%'sgm&z%%é)x'wié?r %%Jg%émgé%%é@m & Cass of 5}1}3@&%&2}7{1&1135@
6-aloro-5-(2-cHist 6Bz IS Miethi: STt S BamsHe saEComi po araed Fom

compounds accerding to known methods familiar to those skilled in the art ;

' Scheme IY
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R3 = 2-chlorobenzyl, R" = methyl). LC-MS: RT =3.08mins 283 ovz-Hy. [0204]
6-Chloro-5-(3-chlorobenzyp-L9-pyrimidine-2,4-dione. (Compound 4, R chloroberszyl, 1t4 = if). LC-MS:
RT = 2.80mins 269 (M-H7 [0205] 6-Chloro-544-chlorobenzy0-1H-pyrimidine-2,4-dione. Compound 4,
Rs = 4- chlorobenzyl, R4 =Il). LC-MS: RT = 2.83mins 269 (M-H)- 102061
5-(3-Bromoben#y#yi6-CHiorantHL®/ rifiidmeR2 4= dichéndCompouted dsclitssiad-dsromobenzyl, 12,4 = H).
LC-MS: RT = 2.8350iR8:268 LwsHy: 122041 .5,-Benzy1-6-Chloro-1H-pyrimidine-2,4-dione. (Compound
4, R3 = benzyl, PP - L) LC-MS: RT = 2.56i-inns 237 (MH)+, 235 (M-HT. [02081
5-13erszy1-6-cluksry-3cmethyddt FH-pyrimidine:2 degione(Campeund ¥y BR3tedbenzyl, R4 -= methyl).
LC-MS: RT 2 839 24912 02601 8:(3 Methosybanayd) e-ohiqrodh pTimidine 2.4-dione.
(Compound 4, R3= 3- methoxybencyl, R4 = H). LC-MS: RT 2.54mins 266.8 CK-H€5‘+ Er.amnle 4.
5-Benzy126-(4BHERGNRERAIERT) 11 1 py ihitiRe A GBS pBEMEP 5 2B ErzvI. RA= H=--
4-phenvl periditciet)r 0240115 emzpl-61ch boroad 2 4:pyimmdine:2 Zedipnen{30mg, 0.166annol), 4-

phenylpiperiding: €322mg:Q20minek: and:-dilsepropyiethvlaping 35111 020mmal). were dissolved in
DIvIF (0.5ralL) and mic%?v%/ﬁi\l/e irraqti%%%d a&l 00 C for 1 hour. The co%ents were cooled, diluted with
‘ n

water then acidified with 2N HC T and extracted with dichioronasthane “TRE FeSidide were purified by

flash column clirdriataer dpRkie auiFityRob9smenH fridichlSroimatidne wsBlaant give 1mg of the title

compound as atyetensoilsolidifyingenstanding. LC-MS: RT = 3.38mins 362 (1\4-I-Hr. [0211] Also

prepared by six liar methods were the following compounds in Table 1 below, Table 1 R R -NfR'5(7,4")
L. ASBAYS AND METHODS FOR MCDULATING GLUCOCORTICOID

RECEPTOR ACTIVITY

{06991 The compounds-of the present invention can be tested for their antighucocorticoid
properties. Methods of assaying compounds capable of modulating glueosorticoid receptor
activity are presented herein, Typically, compounds of the current invention are capable of
modulating glucocorticoid receptor activity by selectively binding to the GR or by
preventing GR ligands ffom binding to the GR. In some embodiments, the compounds
exhiibit Little or mo cytotoxic effect. Therefore, exemplary assays disclosed herein may test
the abili'ty of compounds to (1) tightly bind to the GR; (2) selectively bind to the GR; 3y
prevent GR Higands from binding to the GR; (4) modulate the activity of the GR in a cellular

system; and/or {3) exlubit non-cyrotoxic effects.

AL Bipding Assays

[6100] lIi‘. some smbodiments, GR. modutators are identified by screening for molecuies
that compete with a iigand of GR, such as dexametbasone. Those of slgll in the art will
recogmize that there are 2 number of ways to perform competifive binding assays. In some
embodiments, GR 18 pre-incubated with o labeled GR ligand and then contacted with a test
compeund. This type of competitive binding assay may also be referred to hersin as a
binding displacement assay. Alteration (e.g., a decrease) of the quantity of ligand bound 1o
(R indicates that the molecule is 2 potential GR modulator. Alternatively, the binding of a
test compound (o GR. can be measured directly with a labeled fest compound. This latter

type of assay is called a direct binding assay.

=
3



LC-WIS (RT, mass(es) found) 3-CMn En 4.38n:ibis \ /484 (M-HI Bn Me ,\ -,-- NIN 2.16mins 391
(Mil-H).4 Eni\\/3.67m 376 (NI _

j0101]) Both direct binding assays and competitive binding assays can be used in a varisty
of different formuats, The formats may be similar fo those used in immunoassays and
receptor binding assays. For a description of different formats for binding assays, including
competitive binding assays and divect binding assays, see Basic and Clinical Immunology
Tth Bdition (D. Stites and A, Terr ed.) 1991, Engyme Immuncassey, B.T. Maggie, ed., CRC
Press, Boca Raton, Fiorida (1580); and "Practice and Theory of Enzyme Immunoassays,”
P. Tijssen, Laboraiory Techniques in Biochemisiry and Molecular Biology, Elsevier
Science Publishers B.V, Amsterdam (1985}, each of which 1s incorporated herein by

reference.

101621 In solid phase competitive binding assays, for example, the sample compound can
compete with a labeled analyte for specific binding sites on & binding agent bound to a solid
surface. In this type of format, the labeled analyte can be 2 GR ligand and the binding agent
can be GR bound o 2 solid phase. Alternatively, the lébeled anmiyte can be 1abelad GR and
the binding agent can be a solid phase GR ligand. The concentration of labeled analyte
bound fo the capiirs agent-is inversely proportional to the ability of & test compound to

compete i the binding assay.

[0163] Alternatively, the competitive binding assay may be canc‘m.ct@d in liquid p‘ﬁase,
and eny of a variety of tecbniciuas imown. in theart majr be used to separate the bound
labeled protein fom the unbound labeied protei:. For example, several pmce&was have
been developed for distingaishing betwesn bound higand and sxcess bound Ligand or
between bound test compbund and the excess wnbound test compound. These include
identification of thz bound complex by sedimentation in sucrose gradients, géﬁ
electrophoresis, or gel 1soelectric focusing, precipitation of the recepior-ligand complex
with protarnine sulfaie or adsorplion on hydroxylapatite; and the removal of unbound
compounds or Hgands by adsorption on dextran-coated charcoal @CC) or bindipg to
irmmobilized antibody. Following separation, the amount of bound ligend of test com‘pog_né

15 determined.

[G104]  Altematively, a homogenous bindihg 2ssgy may be performead in which a
separation step is not needed, For exsmple, 2 labsl on the GR may be altered by the binding
of the GR to its Heand or test compound. This alteration in the lzbeled GR results in 2
decrease or increase in the signal emitted by label, so that measurement of the label at the

end of the binding assay allows for detection or quantitation of the GR in the bound state. A
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PhMeN !'D:., 23.74mins 376 (1vl+ i-N(R™)(R™)i LC-MS (PT, rnass(es) found) En1IH Il I' 1 1

wide variety of labels may be used. The component mav be labeled by any one of several
methods. Useful radicactive labels include those imcorperating *H, %L, *°8, C, or *2p.
Useful non-radioactive labels inciude those incomporating fluorophores, chemiluminescent
agents, phosphorescent agents, electrochemiluminescent agents, and the Tike. Rluorescent
agents are especially useful in analytical techniques that are used to detect shifts in protein
structure such as fluorescence anisotropy and/or fluorescence polatization. The choice of
label depends on sensitivify required, ease of conjugation with the compound, stability
requirements, and available insmumentation. For a review of various labeling or signal
producing éystams which may be used, see 1.5, Patent No., 4,391 904, which is
incorporated herein by reference in its entirety for 2ll puzposaé. The Isbel may be coupled
directty or Endirf:c:tiy to the desired component of the assay according 0 méi’hods well

known in the art.

10165]  For competitive binding assays, the amount of inhibition may be determined using
the techniques disclesed herein. The amount of mhibition of figand binding by a test
compound depends on the asszy conditions and on the concentrations of ligand. labeled
analyte, and test compound that are used. In an exemplary embodiment, 2 compound is said
to be capeble of mhibiting the binding of a GR ligand to a GR in 2 competitive binding
assay if the inhibition constant (K) is less than 5 1M using the assay conditions presented in
Example 5. In another exemplary embodiment, 2 compound is said to be capable of
nbibiting the binding of 2 GR Hgand 10 a GR in zcompetitive binding assay 1f the I 15 less
than 1M using the assay conditions presented in Example 5, In another exemplary
embodiment, & compound is said fo be capable of inhibiting the binding of a GR Hgandto 2
GRina competitive binding assay if the K, is less than 100 nM using the assay conditions
presented in Example 5. In another exemplary smbodiment, a compound is said to be
capable of inhibiting the binding of 2 GR ligand to 2 GR in a competitive binding assay if
the K is less than 10 nM using the assay conditions presented in Example 5. In another
exempiary embodiment, 2 compound s said to be capable of nhibiting the binding of a GR
ligand to 2 GR in & competitive binding assay if the K; 1s Jess than 1 nM using the assay
condifions presented in Example 5. In _él}@ther exemplary embodiment, & compound is said
to be capable of inhibiting the binding of a GR ligand io 2 GR in a competitive binding
agsay if the K 1s less than 100 pM using {he assay condiions presented in Example 5. I

another exemplary embodiment, a compound 15 said to be capable of inhibiting the binding

[
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of a GR ligand to a GR in a competitive binding assay if the K Is less than 10 pM using the

assay conditions presentsd in Example 5.

[0106] High-throughput screening methods may be used to assay 2 large number of
potential modulator compounds, Such "compound libraries” are then screened i one or
more assays, as described herein, to 1dentify those library members (particular chemical
speciss or subclasses) that display a desired characteristic activity. Preparation and
screening of chemical Ebraries is well kmown to those of skill in the art, Devices for the
preparation of chemical Kbraries are commercialty available (sze, e.g., 357 MPS, 390 MPS,
Advanced Chem Tech, Louisville KY., Symphony, Rairin, Woburn, MA, 433 A Applied
Bigsystémsx Foster City, CA, 9050 Pius, Millipore, Bedford, MA).

E. Cell-Based Assays

[0167] CeB-based assays involve whole cells or cell fractions containing GR to assay for
binding or modulation of activity of GR by a compound of the present invention.
Exemplary.cell typés that can be nsed according o the methods of the invention nclude,
e.g,, any mammalian cells mehding leulcocyies such as neutrophils, monocyies,
macrophages, eosinophils, basophils, rast cells, and lymphocytes, such as T cells and B
cells, lenkemias, Burkitt's lymphomas, tumor cells (including mouse marﬁmary tumer virus
cells), endothelial cells, fibroblasts, cardiac cells, muscle cells, breast tumor cells, ovarian
cancer carcinomas, cervical carcinomas, glioblastomas, liver cells, YWidney cells, and
neurenal cells, as well as.fungal vells, including veast. Cells can be primary cells or tumor
cells or.othgr ijﬂpes of inmmrtai cell lines. Of course, GR can be expressed in cefls that do

not express an endogenoeus version of GR.

{GI‘OSj In some cases, fragments of GR, as well a5 proteln fusions, can be used for
seresriing. “When molecules that compete for binding with GR lgands are desired, the GR
fragments used are fragments capable of binding the ligands (e.g., dexamethasons).
Alternatively, any fragment of GR can be used as a target to identify molecuies 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, hgand-binding fragments

will comprise transmembrane regions and/or moest or all of the extracellniar domains of GR.

[0369]  In some embodiments, signaling triggered by GR activation 15 used fo identify GR

modulators. Signaling activity of GR can be determined in many ways, For example,
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downstream molecular events can be monitored to determine signaling activity.

- Downstream events inciude those activities or manifestations that occur ag a result of
stimulation of a GR receptor. Exemplary downstream events useful in the functional
evaluaiion of ranscriptional activation and antagonism in unaltered cells include
upregulation of & mmmber of glucocorticoid response slement {GRE)-dependent genas
(PEPCK, tyrosine amino transferase, aromatase). In addition, spacific cell types susceptible
to GR activation may be used, such as osteocaicin expression in osteoblasts which is
downregulated by glucocorticoids; primary hepatocytes which exhibit glueocorticotd
mediated upregulation of PEPCE and glucose-6-phospalite (G-6-Pase)). GRE-mediated
gene expression has aiso been demonstrated in transfectad cell lines using well-known
GRE-regulated sequences (e g. the mouse mammary tumor virus promater (MMTV)
u'aﬂsm"ted upsiream ofa repomr gene construct). Exampies of useful repotter gene
constructs include Iuciferase (iuc) alk&;me phosphaia& (ALP) and chlor amphemcol acetyl’
tr: ansferasv {CAT). The functional evaluman of franscriptional repression can be ca;m,,ﬁ
out 1 n cell lines such as frtomﬂwms or hmnan slan fibrob! uS‘LS Useful functwnal assays
include those that measure 1L 1beta stirnulated E‘M—cy \.,}:nressmp the dowuregula*ion of
collagenase, cyclooxygenase-2 and various chemokines {MCP-1, RANTES); or expression
of genes regulated by NFKB or AP-1 transcription factors i transfected celi-lines, An

example of a cell-based assay measuring gene anscription is presented in Hxample 6,

[0118]  Typically, compounds that are testad in whole-cel] assays are also tested in a
eyviotoxicity assay. Cytotoxicity assays zre used fo determine the exient fo which 2
perceived modulating effect is due to non-GR binding cellular effects. In an exemplary
embodiment, the cytoto mm%\f agsay vy‘ihd&s contac:tino constitutively active cell with the
test compound. Any d_ecrease in cellular activity indicates 2 cytotoxic effect. An exemplary

cylotoxioity assay is presented in Fxample §

€. 5 peciﬁcity.

C[0111] 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 esting 2
compound that binds GR i vitro or in a celi-based assay for the degree of binding to non-
(R proteins. Selectivity assays may be performed in virre or in cel] based systems, as
deseribed above, G binding may be tested against any approprizie non-GR profein,

inciuding antibodies, receptors, enzymes, and the like. In an exermplary embodiment, the
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non-GR binding protein is a cell-surface receptor or nuclear receptor. In another exemplary
srabodment, he non-GR proten 15 2 sieroid receptor, such s esiro g£2n recepipr,
progesterone receptor, androgen receptor, or mineralocoriicoid receptor. An exemplary

specificity assay is presemied i Bxample 7.
D. Methods of Medulating GR Activity

(0112} In znother aspect, the iaresent inveniion provides methods of medulating
glucocorticoid receptor activity using the techmiques described above. In an exemplary
embodiment, the method includes contacting 8 GR with 2 compound of the present

invention, such 2s the compound of Formula (1), and detecting 2 change in GR.activity.

01131 In an exemplary embodimerd, the GR modulator 15 an antagonist of GR. activity
(akso referred to herein as "a glucocorticoid receptor antagonist™). A ghicocorticoid receptor
anitagomist, as used herein, refers to Ay composiiion or campouﬁd which partially or
corﬁpietely inhibits (mtager:‘izes)ﬂie binding of a glucocorticoid receptor {(GR) ‘agomst. (e.g.
cortisel and syntheiic or natural cortisol 'anaioc-*) fo 2 GR. tﬁermby iiihibiting any biological

response associated with the binding of 2 GR to the zgonist.

0114} In arelated embodiment, the GR modulator is 4 specific glucocorticoid receptor
antagonist. Asused herein, a specific glucocorticoid receptor antagonist refers to any
composition or compound which mhfbits any biological response associated with the
binding of 2 GE to an agonist by preferentially binding to the GR rather than another
nucizar rccaptor (NR). In some embodiments, the specific g glacocorticoid re ecepton
antagonist Dmds preferentially to GR rather than the raineralocorticoid recepic)r MR or
progesterone receptar (PR} inan exemplary embediment, the specific giucacomcozd
rﬂce'nor antagonist binds preferentially to GR rafher than the mineralocorticoid rﬂaeptor
(ME}. In another exemplary embodiment, the specific g’mcocortmoid receptor antagomist

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

[0115] Inarelated embodiment, the specific gincocorticoid receptor antagonist binds to
the GR with an association constant (K} that is at least 10-fold less fhan the ¥y for the WNR.
In another embodiment, the specific ghicocotticoid rad&ptor antagonist binds to the GR with
an association constant (K} that is at Jeast 100-fold less than the g for the NR. In another
embodiment, the specific giucocorticoid receptor antagonist binds to the GR with an

association constant (J04) that is at least 1000-foid less than the B, for the NR.
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[0116]  In an exemplary embodiment, the present invention provides a method of treating
a disorder or condition. The method includes modulating 2 ghicocorticoid receptor by
administenng to a subject in need of suck treatment, an effective amount of a compound of

the present invention.

[0117] Methods of traating a disorder or condition through antagonizing a ghicocorticaid
receptor are also provided. The method includes administering to a subject in need of such

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

[6118] In other embodiments, a method of modulating a ghicocorticoid receptor is
provided. The method includes thesteps of contacting 2 glucocorticoid receptor with 2
compotnd of the present wivention and detecting & change in the activity of the

ghicocorticoid recaptor.

IV, PHARMACEUTICAL COMPQSITIONS OF GLUCOCORTICOID
RECEPTOR MODULATORS

[0115] In another aspect, the present invention provides pharmaceutical composifions.
The pharmacentical compositon includes a pharmaceutically acceptable excipient and a

compound of having the formuia

™R : .

101201 Where a pharmaceutical composition inciudes 2 compound of Formula { T,am,Z,
', Xg, LLR Rz, and R” are as defined above in the discussion of the compounds of the
present invention, R is also as defined above, with the exceptior;: that R? is selected from
substituted or unsubstituied aryialicyl, substituted or unsubstifued heteroarylalioyt,
substituted or unsubstituied cycicalloyl-alioyl, substituted or unsubsiitaied heterocycioalkyl
aliyl, substitated or unsubstituted heteroalkyl, substituted or unsubstituted eyeloalleyl,
substituted or unsubshituted heterocycloalicy], substituted or unsubstiteted aryl, and

sebstivated or unsubstituted hetercaryl.
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{01211  In av exemplary embodiment, the pharmaceutical compostition includes a

‘pharmaceuntically acceptable excipient and 2 compound of having the formula;

L

L

i

HN { “
')\a ?/@h

o
i l \:___Rm
= .
(0122 In Formula (I, n, m, R* and R'P is zs defined zbove in the discussion of the

comapounds of the present invention.

[0123] The pharmaceutical compositions described herein are typically used 1o treat a
disorder or condition through modulating a glucocoriicoid receptor 1n a subject in need of

such treatment.

{01241 In an exemplary embodiment, the ﬁhamaceuticai compasition ncludes from 1 to
2000 milligrams of the compound of Formuia (§) or (I1). In some smbodiments, the |
‘pharmaceutical composition includes from 1 to 1500 milligrams of the compound of
Formmutae or (1. In other embodiments, the pharmaceutical composition includes from 1

101000 milligrams of the compound of Formulae (I or (11

[61251 The compounds of the present invention can be prepared and administered in a
wide variety of oral, parénteral and topical dosage forms. Oral preparations include tablets,
spills, powder, dragees, capsules, liouids, lozenges, gels, syrups, slurries, suspensions, efc.,
suitable for ingestion by the patient. The compoumas of the present Invenlion can also be
administémd by injecﬁon, that ig, infravenously, intrarnuscslarly, intracutaneously,
subcutansously, intraduodenally, or intraperitonsaily. Also, the compounds Gescribed
herein can be administered by inhalation, for example, ntranasally. Additionally, the
compounds of the present invention can be adrministered transdermally. The GR modulators
of this invention can also be administersd by in intraccular, niravaginal, and intrarectal
routes includiug suppesitories, insufflation, powders and aerosol fommulations (for examples
of steroic inhalants, see Roheiagi, J Clin. Pharmacol, 35:1187-1193, 1695; Tiwa, Ann,
Allergy Asthoma Dmmunol. 75:107-111, 1995). Thus, the pharmaceutical compositions
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described herein may be adapted for oral administration. In some embodiments, the

pharmacentical composition is in the fonp of a tablet. Moreover, the present invention

provides pharmaceutical compositions including a pharmaceutically acceptable carrier or
excipient and either a compound of Formulae (1) or (I3, or 2 phammacentically acoepiable

salt of a compound of Formulae (I) or (1),

f0126] For preparing pharmacenticat compositions from the compounds of the present
invention, pharrnaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, pills, capsties, cachets, suppositories, and dispersible
granules. A solid carrier can be one or more substances, wixich may also act as diluents,
flavoring agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material, Details on tecnmques for formulation and administration are wall deseribed inihe
scientific and patent literature, see, e g, the latest sdition of Remington's Pnammoeutlcal

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

[6327] I powders, the carrier s a finely divided solid, which is in a mixture with the
finely divided active component. In tablets, the active companent 15 mixed with the camiey
having the necessary binding properties in suitable proportions and compacted in the shape

and size desired.

[0128] The powders and teblets preferably contain from 5% or 1 0% 10 70% of the active
compound. Suitable carriers are magnestum carbonate, magnesinmn stearate, tale, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacantl, methyleellulose, sodium
carboxymethylc slinlose, a iow melting wax, cocoa butter, and the like. The term
areparatmn“ is mtmded © inciade the formulation of the active compound with
¢naa:*su ating matenal as a carrier providing a capsule in which the active component with
or Wlthodt other carners, is surrounded by a carrier, which is thus in association with i,
Stmilarly, cag hr=ts and lozenyges are included. Tabiets, powders, capsules, pills, cachets, and

I{}zen ges can be used as solid dosage forms suitable for oral administration,

{6129]  Switable solid excipients are carbobydrate or protein fillers include, but are ot
limited to sugars, inctuding lactose, SuCTOSe, mannitol, or sorbitol; starch from oo, wheat,
rice, potats, orother plants; celhilose such as methy! celiulose, b vdroxypropylmethyl-
cellulose, or sodium carboxvmethyicellulose; and gums inchading arabic and tragacanth; as

well as proteins such as gelatin and collagen. If desired, disint tegrating or soiubilizing
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agents may be added, such as the cress-linked polyvinyl pyrrolidone, agar, alginic acid, ora

salt thereof, such ag sodium zlginate.

[6130] Dragee cores are provided with suitable costings such as concentraled sugar
sobutions, which may also contain gum arabic, tale, polyvinylpyrrolidone, carbopol gel,
polyethylene glyeol, and/or titanium dioxide, lacquer solutions, and suitable organic
solvents or solvent mixtures. Dysstuffs or pigments may be added o the tablets or dragse
'co'atings for product i_dénﬁﬁcation or to characterize the quantity of active compound (ie.,
dosage). Pharmacentical preparations of the invention can aiso be nsed orally using, for
example, push-fit capsules made of gelatin, as well as soft, sealed capsules made of gelatin
and & coating such as glycerol or sorbitol. Push-fit capsules can contain GR modulator
mixed with a filler or binders such as lactose or starches, lubricants such as tale or
magnesium stearate, and, ontionally, stabilizers. In soft capsules, the GR modulator
compotmds may be dissolved or suspended in suitable iguids, such as fatty oils, ligoid

paraffin, or liguid polyethylene glycol with or without stabilizers.

[6131] -For preparing suppositories, a low melting wax, such as.a mixture of fatty acid
glyeerides or cocea butter, is first melted and the active component is dispersed
homogeneously therein, as by stiring. The molten homegeneous micure is then poured

into convenient sized molds, aliowed to cool, and thersby to solidify,

{61321 Liquid form preparations include solutions, suspensions, and emulsions, for
example, water or water/propylene glycol solutions. For parenteral injection, iquid

preparations can be formulated in solution in aqueous palyethylene giycol solution.

{0133)  Agueous solutions suitable for oral use can be pfeparad'by dissolving the active .
compornent in wafer and adding suitable colorants, flavors, stabilizers, and thickening agents
as desired. Agueous suspensions suitable for oral vsé can be made by dispersing the finely
divided active component in-water with viscous material, such as natural or syntheﬁc gums,
resins, methyleellulose, sodinm carboxymethyleeliulose, hydroxypropylmethyleeliulose,
sodium atginate, polyvinyipyrrolidons, gum fragacanih and gum acacla, and dispersing or

| wetling agents such as a naturally securring phosphatide (e.g., lecithin); a copdensation
product of 2n alirylene oxide with a fatty acid (e.g., palyoxyethyiene stearate), a
condensation product of ethvlene oxide with & long chain aliphatic alcohol (2.g.,
neptadecacthylene oxycetanol}, a condensation product of ethylene oxide with 2 partial ester

derived Trom & fatty acid and a hexitol (e.g., polvoxyethylene sorbitol mono-oleate}, or a

L}
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cendensation product of sthylene oxide with a partial ester derived from fatty acid and a
bexitol anbydride (e.g., polyoxyethylene sorbitan mone-oleate). The agueous suspension
can alse contain one o more preservatives such as etiiyl or u-propyl p-hydroxybenzoate,
one or more coloning agents, ons or more flavoring 2gents and one or more swestening
agents, such a8 sucrose, aspartame or sacchariyl. Formulations can be adjusted for

carmolarty. ' .

[0134]  Also included are solid form preparations, which are infended 1o be sonverted,
shorily before use, to liguid form preparations for oral administration. Such Iquid forms
include solutions, suspensions, and emulsions. These praparati/ons may contain, in additon
to the active component, colorants, flavors, stabilizers, bruffers, artificial and natural

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

[0135]  Gil suspensions can be formulated by suspending 2 GR modulator in 2 vegetsble
eil, such as arachis oil, olive oil, sesame ofl or cocomul cil, or in a mineral oil such .as figuid
paraffin; or 8 mixture of these. The oil suspensions can contain a thickening agent, such as
beeswax, hard paraffin or cetyl-alcohol. Sweetening agents can be added to provide a
palatable oral preparation, such as ghyeerol, sorbitol or sucrose. These formulations .can be
.preseryed by the addition of ap antioxidant such as ascorbic acid. As an example of an
injectable oil vehicle, see Minto, 7. Pharmacol. Exp. Ther 281:93-102, 1997, The
pharmaceutical formulations of the invention can also be in fhe form of oil-in-water -
emulsions. The eily phase can be a vegetabie oil or a mineral oil, describad above, or.a
mixture of these. Suvitable emulsifying agents inciude naturaily-ocowring guims, such as
gum acacia and gum tragacanth, naturally occurring phosphatides, such as soybean lecithin,
| esters or pa:ﬁal esters derived from fatty acids and hexitol anbydrides, such as sorbitan
mono-oleale, and condensation products of thess parfial esiers with ethylens oxide, such as
polyoxyethylene sorbitan mono-oleate. The emulsion can also contain sweetening agents
ané flavoring agents, as in the formulation of syrups and elixirs. Such formulations. can also

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

[6136] The GR modulators of the invention can be debivered by transdermally, by &
topical routs, formulated as applicator sticks, solutions, suspensions, emulsions, gels,

creams, ointrents, pastes, jellies, paints, powders, and aeresols.

[0137] The GE modulators of the invention can alsc be delivered as microspheres for

siow release in the body. For example, microspheres can be administersd via intraderma)
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injection of drug ~contang micfes;}hcres, which siowly release subcutaneously (see Rao,
J. Blomater Sci. Polym. Ed. 7:613-645, 1995, as biodegradable and injectabie gel
formuletions {see, e.g., Geo Pharm. Res. 12:857-863, 1995); or, a5 microspheres for oral
administration (see, e.g., Bvles, J Pharm. Pharmacol. 459:669-674, 1997) . Both

wransdermal and inradermal routes afford constant delivery for weelks or months.

10138} The GR modulator pharmaceutical formulations of the invention can be provided
25 2 salt and car be formed with many acids, Including but not Bmited to hydrochloric,
sulfuric, acehic, lactie, tartaric, malic, succinic, efoc, Salis tend fo be mors sdlubie in agusous
ot other protonic solvents that are the corresponding free base forms. In other cages, the
preparation may be a tyophilized powder in 1 mM-50 M histidine, §0.1%-2% sucrose, 2%-

7% mannito] at a pH range of 4.5 fo 5.5, that 15 combined with buffer prior to use

{6139] In another embodiment, the GR modulator formulations of the invention are useful
for parenteral adrainistration, such as intrevenons (IV) administrafion or administration into
-abody cavity or umen of an organ. The formulations for admimistration will commonty
comprise a solution of the GR moduiator dissolved in & pharmaceutically acceptable carrier.
Among the zceeptable vehicles and solvents that can be employed are water and Ringer's
sohution, an isotonic sodium chlotde. In addition; sterile fixed oils can conventionaily be
employed as & solvent or suspending medium. For this purpose any bland fixed oil can be
emploved mchding synthetic. mono- or diglyeerides. In addifton, fatty acids suck &s olelc
acid can Hkewise be used in the preparation-of injectables. Thess soluiions are sterile and
generally free of nndesivable matter. These formulations may be sterilimd‘by.mnvcmicnai,
well known sterilization techuiques. The formulations mey contain pharmacentically
acceptabie-auﬁiﬁary substanses as required {0 approximaie physislogical conditions such ad
pH adjusting and buffering agents, toxicity adjusting agents, e.g., sodium acetate, sodimn
chiorid@, potassium chloride, calcium chiloride, sodium lactate and the Hie, The
conocentration.of GR modulator in these formulations can vary widely, and will be selected
primarily based on fuid volumnes, viscosities, body weight, and the ike, in accordance with-
the particular mode of administration selecied and the patient's needs. For IV
adrministration, the formulation can be a stenile Injectable preparation, such as a sterile
injectable aqueons or oieagindu_s suspension, This suspension can be formulated according
to the koown arf 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 parsnierally-acceptable diluent or solvent, such as a solution of 1,3-butanediol.
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[0140]  In another embodiment, the GR modulator formulations of the invention can be
delivered by the use of liposomes which fase with the cellular membrane or are
endocytosed, i.e., by employing ligands attached to the liposome, or attached divectly to the
obgonucleotide, that bind to surface membrane protein receptors of the cell resulting in
sndocytosis. By using liposomes, particularly whers the liposome surface carries ligands
specific for target cells, or are otherwise preferentially directed to z specific organ, one can
focus the defivery of the GR modulator into the target cells in vivo. (Ses, e.g., Al-
Mubammed, J. Microencapsul. 13:293-306, 1996, Chonn, Curr. Opin. Bistechnol. 6:69%-
708, 1995; Ostro, Am. J. Hosp. Pharm. 46:1576-1587, 1989).

[0141] The phammaceutical preparation is preferably in unit desage formi. In such form
the preparaticn 15 subdivided into unit doses containing appropriate quantities of the active
compenent. The unit dosage form can be 2 packaged preparation, the package containing
discrete quantities of preparation, such as packeted t&bie{s? capsuies, and powders in vials or
ampoules. Also, the unit dosage form oan be a capsuls, tablet, cachet, or lozenge iself, or it

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

[0142]  The quanticy of active component in & unit dose preparation may be varied or
adiusted from 0.1 mg io 10000 mg, more typically 1.0 mg to 1000 mg, most typically 10 mg
to 50¢mg, according to the particular application and the potency of the active component.

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

V.  METHODS FOR TREATING CONDITIONS MEDIATED BY
GLUCOCORTICOID RECEPTORS

{0143] In still another aspect, the present invention provides 2 method for the treatment of
a disorder or condinion through modulation of a ghicocorticold receptor. In this method, &
subject in need of such treatment is administersd an effective amount of 2 compound having
one of the formuiac provided above. The amount is effective in moduiat'mg the

ghicocoriicoid recepior.

{0144] A variety of disease sates are capable of being treated with gluicocorticoid recepior
modulators. Exemplary disease states include major psychotic depression, mild cognitive
impairment, psychosis, dementia, hyperglycemia, siress disorders, antipsyehotic induced

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

individuats with Down's syndrome, psyehosis associated with interferon-alpha therapy,
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chronic pain {e.g. pain associate with gastroesophageal reflux dissase}, posipartum
psychosis, postparium depression, newrciogical disorders in premature infants, migraine
headaches, abesity, diabstes, cardiovascular diseass, hypertension, Syndrome X, depression,
anxiety, glavcoma, human immunodeficiency virus {HIV) or scquired immmunodeficiency
syndrome (AIDS), newrodegeneration (e.g. Alzheimer's disease and Parkinson's disease),
cognition enhancement, Cushing's Syndrome, Addison’s Disease, osteoperosis, frailty,
inflammatory diseases (e.g., ostecarthritie, rheumatoid arthritis, asthma and rhinitis), adrenal
function-related ailments, viral infection, immunodeficiency, immunomodulation,
autoimmuns diseases, allergies, wound healing, compulsive behavior, mulii-drag resistence,
addiction, psychosis, anorexie, cahexia, post-iraumatic stress syndrome post-surgical bone
fracture, medica}catabloﬁ sm, and musele frailty. The mesthods of treatment inciudes
adminiéteﬁng to 2 patient in need of such freatment, a therapeutically effective amount of 2

compound dccording to Formulae {I) or (II), or 2 phammaceutically acceptable salt thersaf.

{6145]  Thus, in an exemplary embodiment, the present invention provides a method of
treating a disorder or condition through modulating & GR, the method including

administering fo 2 subject in need of such treatment, an effective amount of a compound of

the present invention, such 2g a compound of Formulae (1) or (I1).

0146] - The amount of GR modulator adequate to treat a disease throngh modulating the
(3R is defined 25 & "herapeutically effective dose”. The dosage schedule and amounts
sffective for this use, i.e., the "dosing regimen,” will depend upon a variety of faciors,
including the stage of the disease or condition, the severity of the disease or condition, the
peneral sist€ of the patient’s health, the patient’s pliysical siatus, age and the Iike. In
caleulating thé dosapge regimen fora patient, the mode of administration also is taken into
consideration.

[6147 The dosage regimen also .’céices inte consideration pharmacokinetics jzamma?:ezs i
well imowﬁ in the art i.e., the rate of absorption, bioavailability, metabolism, clearance, and
the like (see, e.g., Hidalgo-Aragones (1996).J. Steroid Biochem. Mol. Biol. 58:611-617;
Groning (1996) Pharmazie 51:337-341; Fotherby (19946) Contraception 54:58-69; Johmson
{19935} J. Pharm. Sci. 84:1144-1146; Rohatagi {1995) Pharmazie 50:610-612; 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 eéch mdividual patient. GR

modulator and dissase or condition freated,
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[0148] Single or multiple administrations of GR modulator formulations can be
administered depending on the dosage and frequency as required and tolerated by the
patient. The formulations should provide a sufficient quantity of active agent to effectively
freat the dissase state. Thus, in one embodinzent, the pharmaceuticsl formulations for oral
administration of GR modulator is in a dally amount of between about 0.5 1o about 20 mg
per kilogram of body weight per day. In an altemnative embodiment, dosages are from ahout
- 1 mg to about 4 mg per kg of body weight per patient per day are used. Lower dosages can
be used, particutarly when the drug is adininistered to an anatorically secluded site, such'as
the cerebral spinal finid (CSF) space, in contrast te administration orally, into the biood
strean:, into a body cavity or into 2 hamen of an organ. Substantially higﬁer %iosages cari bs
used i topical administration. Actaal methods for preparing paréhtsfaﬂjf administrable GR
modulator formulations will be known or app;arent to those skilléd in the art and are
deseribed in more detail it such publications as Remington's, s*ilpra. Set also Nieman, In
"Receptor Mediated Antisteroid Action,” Agarwal, et al., eds., De Gruyter, New York
(1987}, ' ' '

[6149] Aftera phmmaceuticaﬁ composition incl{lding a GR modntator of the ihveﬁtion‘has
been formulated in an acceptable carrier, it can be placed in an appropriate container and
labeled for wreatment of an indicated condition. For administration of GR. modulators; such
labeting would inclnde, &.g., instructions con cerning the-amount, fréqueﬁcy and method of
administration. In one smbodiment, the invention provides for z kif {or the reatment of
delirium in a human which includes 2 GR modulator and instmctional material ieaching the

indications, dosage and scheduie of sdministration of the GR modulator.

f0150] The terms and expressions which have been employed hersin ars vsed as‘terms of
description and not of Hmitation, and there 1s no ntention in the use of such terms and
expressions of excluding squivaients of the features shown and described, or portions
thereof, it being recognized that various modifications are possible within the scope of the
invention claimed. Moreover, any one or more features of any embodiment of the invention
may bs combined with any one or more other features of any other embodiment of the

mvention, without depariing from the scope of the invention, For exammple, the features of
the GR modulator compounds are equally applicable o the methods of treating disease

- states described herein. All publications, patents, and patent applications ciled herein are

hereby mcorporated by reference in their entirety for all purposes.
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VI  EXAMPLES

[0151] The following examples are provided solely to llustrate the present mvention and

are not intended to Hmit the scope of the invention, as described herem.

[0152] High Presswe Liquid Chromatography - Mass Spectrometry (LCMS) experiments
1o determine rstention times (RT) and associated mass ions wers performed using one of the

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

[0153] Method A: Experiments p&rformc:d on a Micromass Platform 1C spectrometer

- with positive and negaﬁﬁc ion electrospray and ELS/Dnode amray detection using a '
Phenomenex Luna C18(2} 30 x 4.6mm cohumn and 2 2 mL / minute flow rate. The solvent
system was 95% solvent A and 5% solvent B for the first 0.50 minutes followed b}; 1
gradient up to 5% solvent A and 95% solvent B over the next 4 minutes. The final solvent

system was held constant for a further 0.50 minutes.

[0154] Method B: Bxperiments perforined on & Micromass Platform LCT spectrometer
with positive ion electrospray and single wavelength UV 254nm detection uéing = Higgins
Clipeus C18 5um 100 x 3.0mm cokumn-and a 2 mL / minute flow rate. The ipitial solvent
system was 95% water containing 0.1% formic acid (solvent A) and 3 % acetonitrile
coptaining 0.1% formic acid (solvent B) for the first minute followsd by 2 gradient up to 5%
solvent A and 95% solvent B over the next 34 minntes. The final solvent system Wés held

comstant for a firther 2 minutes,

’ 1 “ : A . [N 1 o) 3
. Bxample 1. 2-(3-Chiorobenzviimalonic acid diethv] ester (Compound 2: R’ and R” = St R

Cy
; L
@]

EtO M

H

50”0

= %-ghjorobenzvl)

[8155] To a suspension of sodium hydride-95.24g; 0.131numol of a 60% dispersion
prineral oil} in THF at 0° C was added disthyl malonate(20.0g; 0.125mmol) dropwise. The

comtents were warmed to ambient temperature and 3-chlorobenzyl chlonde (21.1g,
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0.131mmol} added. The conients were heated to reflux for 18hrs, cooled and concentrated
m vacuo, The solid residue thus obtained was dissolved in water and extracted with diethyl
ether, the organics washed with brine, dried (Mgi04) and concentraied fo give a colourless
oil. Flzsh column chromatogréphy on silica-gel with 3% diethy! ether in cyclohexane gave

the product as & colouriess oil, 20.0g. LC-MS: 3.78mins, 285 (M+H)".
(01567  Alse prepared by this msthod were the following compounds:

(0187} 2-Phenethyhmalonic acid diethyl ester (Compound 2, R and R" =Bt R¥ =

phenethyvl)

[0158] 2-Pyridin-4-ylmethyimalonic acid diethyl ester (Compound 2; R' and R" = BL R =
4-pyridylmeathyl) ' "

01581  2-(3-Methoxybenzylimalonic acid disthyl ester (Compound 2; R’ and R" = Et, &’

= 3.methoxybenzyl) -

[01607 2-{3-Bromobenzyl)malonic acid diethyl ester (Compound 2; R and R" = B, R® =
P

3-bromaebenzvl}

6161} 2-(4-Chiofobenzyl}1naiorﬁc acid diethvi ester (Compound 2; R and R = Et, R =

4~chlorobenzyl)

{61627 2-(2-Chlorobenzylymalonic acid diethy! ester (Compound 2; R' and R" = B, R° =

Z-chlorobenzyl)

[0163]  2-(3-Cyancbenzylmalonic acid diethyl ester (Compound 2; R and R" = B, R =

3-cyancbenzyl)

[0164] 2-(4-Cyanobenzyl)malonic acid diethyl ester (Cornpound 2; R and R¥ = Bt, R =

d-eyanobenzyl)

[0163)  2-(2-Cyanobenzylimalonic acid diethy! ester (Compound 2: R'and R" = Et, R® =

£)

Z-cyanobenzyl)

[0166}  2-(3-Mathoxybenzylimalonic acid diethyi ester (Compound 2; R' and R" = Ef, R’

= 3-methoxvbenzyl)

[01677  2-(3-Nirobenzylimalonic acid diethyi ester (Compound 2; R' and R™ = BEt, R3 = 3

nitrobenzyl)
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[0168] 2-(2-Nitrobenzylymalonic acid diethyl ester (Compound 2; R’ and R" = Et, R =2

nitrobenzyl} '

(0169} 2—{4-Nitrobenzyl}maiénic acid diethyl ester (Compound 2; R' and R" = Ft, R% = 4-

nifrobenzyl) '

[0170] 2-(4-Methoxybenzylmalonic acid diethjd ester (Compound 2; R and R = B¢, R?
= 4 methexybenzyl) ' '

[0171] 2-(2-Methoxybenzyl)malonic acid diethy! ester {Compound 2;R'and R" =By, R’

= Z-methoxvbenzyl).

Dyammle 2. 5-3-Chlorobenzyl)-T-methvipyrimidin-2.4.6-trione {Compond 3: R* =3-

chiorobenzvl. R = methvD

o
i
~

‘CI
i

Gg\ﬁ/go
[6172] Methylurea (1.18g, 16.0mmoi) and freshly prepared sodium methexide (1.04g,
19 2mmol) were.combined in dimethyliormamide (15mL} and 2 sohution of 2-(3-
chlorobenzylimalonic acid disthyl ester (2.85g, 10.0mmmol) in dimethylformamide (Sml)
was added. The reaction temperainre was raised to 130°C for 2 hours and then cooled to
arabient tém_;}émture before water was added and the solution acidified with oIy HClyg The
resulting solid was filiered then washed with water aﬁd the dried to afford the product as 2

white sofid, 840 mg. LC-MS: RT = 2.8Tmiins; 267 (M-+H)" 265 (M-HY"
101737 Also preparad by this method were the following compounds:

10174] 1~I\fi&ih.ﬁ—5 —p‘zzen.cthyipyrirrﬂﬁine-z:4,6—11%011@ (Compound 3, R’ =phenethiyl, R' =
“methyl}. LO-MS: RT = 2.82mins 247 M+HY", 245 (M-H)

{01751 5.Tsobutyl-1-methylpyrimidine-2,4,6-irione (Cfompound 3, R* = isobutyl, R* =

methyl). LO-MS: RT =2 44mins 190 (M+H)", 197 (V-H)

- : - T : B
{81761  1-Benzyl-5-(3-chlorobenzyvlpyrimidine-2,4,6-trions {Compound 3, R = 3-

chlorobenzyl, R* = benzyl). LC-MS: RT = 3.6 1mins 341 (M-Hy
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_\' NV).N./I Example 5. Glucocorticoid Receptor Binding Assay [02121 The following is a
description of an assay for determining the inhibition of ciexamethasone binding of the Human
Recombinant Glucocorticoid Receptor: [0213] Ein.ding protocol: Compounds were tested in a binding
displacement assay usit human recombinant giucocorticoid receptor with 3H-dexamethasone as the

ligand. The soufee of theresepternas: resarmbipantibacularirus-dniecied.insest cells. This GR was a
47 full-length stﬁ{!%ioq) e@}g[mgn;ei rece pﬁo%gl[@yﬁtp&bg ﬁ%shogﬁ%&y\{jﬁh eat-shock and other endogenous
3 can-led out’ SO We

proteins. [0214]C. e assay was in v-bottome polypropylene plates in a final

volume of 200/53; egntaining: Q.50 Gk saltinn: 2501 3L1-dexamethasone (Amersham TRK 645) in
presence of test Gompounds, tegt Campo gck ehicle (for total bindin%) or excess dexamethasone
L M RE 20 379 (Vo)

oy = Shenyl = 2TIMEY, 32
(2044, to determine nonzspecific bindi appropiate Vofime
[0179] 5-Benzylpyrimidine-2,4,6-irione (Compound 3, R = H, R* = H), LC-MS: RT =

1.99mins 219 (MDY

HERS 5—(S—Chiombﬂmyl)-l-cthyipﬁmidin&?.ﬁ,f&ﬂione (Compound 3, B = 3-
chlorobenzyl, Ri= ethyl). 'H NMR (D&-DMSO) 7.56-7.02 (4H, m, aromatic CH), 4.11 (2H,
g, CHy-CHa), 4.04 (LH, 1, CE-CH), 3.19 (2H, d, CH--CH), 1.45 (3H, t, CH,-CHs).

{0181]  5-(3-Chiorobenzyl}-1-phenylpyrimidine-2,4,6-tione (Compound 3, R¥ = 3-
chiorobenzyl, R? = phenyl). LC-MS: RT = 3.30mins 327 M-HLY, 329 (MR

[6182]  5-(2-Chlorobepzyl}-1-methylpyrimidine-2,4,6-trione (Compound 3, B = 2-
chiorobenzyl, RY= methyl). HNMR {D&-DMSQ) 7.48-6.87 (4H, m, aromatic CH), 4.09
{1, ¢, CH-CH,), 3.26 (2K, 4, CH-CH), 3.05 (B'H, s, N-CHs}

10183]  5-(2-Chlorobenzyljpyrimidine-2.4,6-trione {Compound 3, R = 2-chlorobenzyl, R
=H). "H NMR (D6-DMS0) 7.52-6.94 {(4H, m, aromatic CH), 4.06 (14, t, CE-CH,), 3.25
(2, &, CHo-CH).

-

[0384] 5—(::—Chlofbbenz:yi)pyrimidine—.’?.ﬁ,é—trioue (Compound 3, R® = 3-chlorobenzyi, R?
= £). "H NMR (CDCly) 7.31-7.08 (4E, m, aromatic CH), 3.71 (15, ¢, CH-CHy), 3.48 (2H,
d, CH.-CH). :

[0i8s] 5 4nChlorobenzy1}pyﬁmidine—2,4,6~trione {Compound 3, R* = 4-chl orob-cnzyl, iy
= H). LC-MS: RT =2 48mins 257 (M-H) '

[0186] 5-(3-Bromobenzylpyrimidine-2.4,6-trione {Compound 3, R® = 3-bromobenzyl, R
=Hj. LC-MS: RT = 2.5 1mins 297 (M+E)7 '

f0187]  5-(3-MethoxybenzyDpyrimidine-2,4,6-rione (Compound 3, R = 3-

methoxybenzyl, R = H). LOMS: RT = 2.1 7mins 249 (M+H)*, 247 (M-H)

[0188]  5-Benzyl-1-methyipyrimidine-2. 4 6-trione (Compound 3, R = benzyl, R =

methyl}. LO-MS: BT = 2.51mins , 231 VM-HY
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of assay buffer. [0215] For the Primary Screen, test compounds were tested at Iplvl in duplicate. These
compounds were diluted from 1 Ornlvl stock in 100% DMSO. After dilution to 100p.M, 5[11 were
added to 245p1 assay buffer to obtained 2pM compound and 2% DMS O. [0216] For the IC50
determinations, test compounds were tested at 6 concentrations in duplicate (concentration range
depends on % | glli\l;i ion bindi tained.inshe.Po qereen)Jiest-eompounds were
diluted from 1%#%1 Ige:ctigélgl)(y %ﬁ%%(%&?ﬁ%%@%%ﬁiﬁ%@gﬁﬁ%%ﬁ%re gﬁg’pared § 2x final assay
concentratioﬁﬁb%%ﬁi%/ﬁ%&@‘ﬁﬁfféfi 65171 Al reagents and the assay plate were kept on ice

during the addition of.reagents. The reagents were a Is,of a y- med-polypropylene plate
in the foIIowin[éngr%er?‘ggp\%f%bf“ otV %tésfgr%]réct) ‘grs%ogl}?é&%%\%%gﬁ 1%0%{%30%fT 7I$SBlcompound
solution and 50pl-6AYHNGE, SsliftoriAftéFthe additions, the incubation mixture was mixed and
incubated for 2.51irs at 4C.é02]58l%f]t1er 2.5 irpg,;igc?gbatio unbound counts were removed with
dextran coate@lc?l]lérc‘dgr% Tyas s pl o 5181& oﬂuﬁonﬁli)m DCC in assay buffer) was
added to alFwedlsoaricnmix BTt Vol 2254 Tihe I A& E8rfitfuged at4000rpni for 1.0 minutes
at 4'C. 75.p.1 of the supernatants (i.e.1/3 Qf‘.totgl‘&volumg) as care uﬁy p&petted into an optiplate.
20041 of scinfffistton %&Mﬁﬁm‘@@am%ﬁos@ﬂ%ﬂ HeKAYd Bioscience. By.). The plate was
vigorously shakemfgsapprdk=10. iihdERarmd déumite donFepedianttoR191 For the IC50
determinations, the rqsults were _calcula;ged as % in-hibijtion [Bmd>ga4[n_etha§one bound and fitted to
GRSl S U0~ e D NB S B T S e e S e Sheentiatforrreompound that
displaces 50%:0f the bouad.caints)elhd IC50 values were converted to Ki (the inhibition constant)
using the Cheria-Prusoff equation. Test results are presented in Table 2 for selected compounds of the
Invention, Compounds with a Ic value of <10 riM imated with ***; compounds with a Ki value of
10-100 ritvl are designated withcompounds with K/l f >100 nlvi are designated with *. [0220)
Reagents: Assay buffer; 10mM potassium phosphate buffer pH 7.6 containing 5rriM DTT, 10mM

sodium molybdate, 100p,M EDTA_ and 0.1%, [ able 2 COMPOUND Ki c I, IN,A-Ntoi
BN
H

Gt

[0193)  5-(3-Chlorobenzyl)-l-methytpyrimidin-2,4,6-fricne (760mg, 2.85mmol} was
dissolved in POCly and to it was added benzyliriethylammonium chlonide (5.70mmoly at 0°
C. After 10 mins the reaction was warmed io armbient 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 dred to give the

product as 2 yellow solid, 160mg. LC-MS: RT = 3.14rnins 263 (M-HY
[0194] Also prepared by this mefhod were the following compmmds:

{0195} 6-Chioro-3-methyl-3-phenyl-1H-pyimidine-2,4-dione. (Compound 4, R = pﬁenyl,
RY = methny]). LO-MS: RT = 2.55mins 235 (M-HY ‘ '
[0196]  6-Chloro-3-methyl-5-phenethyi-1H-pyimidine-2, 4-dione. (Compound 4, R =
phenethyl, R' = methyl). LC-MS: RT = 3.05mins 263 (M-H)’

[01§7] 3-Benzyl-6-chloro-3-(3 -chlombenzyi)~1H—pyimidinewz,zi«diaﬂé. (Cormpound 4, R’
= S-chlorobenzyl, RY = benzyl). LC-MS: RT = 3.79mins 359 (M-Hy

42



a ,N.ity) O.LN'k'N 'l,,NNILL?,,,) i31H 4n)li, 0-----0- H ! Li**

10198]  6-Chloro-S-isobutyl-3-methyl-1 H-pyrimidine-2, 4-dione. {Compound 4, R =
isobutyl, R* = methyl}. LC-MS: RT = 2.76mins 215 (M-H)

161991 &6-Chloro-5-{3-chlorobenzyl}-3-phenyi-1H-pyrimidine-2,.4-dione. (Compound 4,
R? = 3-chiorobenzyl, R* = phenyl). LC-MS: RT = 3. 44mins 345 (M-HY

[0200]  6-Chioro-5-(3-chlorobenzyi)-3-1sobutyl- 1H-pyrimidine-2 4-dione. {Compound 4,

R® = 3-chlorobenzyl, R* = isoburyvl). LC-MS: RT = 3.73mins 325 (M-HY

[0201]  6-Chloro-3-{3-chlorobenzyl)-3-ethyl-1H-pyrimidine-2 4-dione. (Compound 4, R’
= 3-chiorobenzyl, R* = ethyl). LC-MS: RT = 3.35ming 297 (M-HY

[0202)  6-Chioro-5-(2-chlorobenzyl}- 1H-pyrimidine-2,4-dione. (Componnd 4, R* = 2+
chiorobenzyl, R = M. LC-MS: RT = 2.76mins 260 (M-H)

[6263] 6-Chlero-5-(2-chlorobenzyly-3-methyl-1H-pyrimidine-2,4-dione. {Compound 4,
R’ = 2-chlorobenzyl, R = methyl). LC-MS: RT = 3.08mins 283 (M-H)"

A {{}?.;045' 7 6-Clloro-3-(3-chiorobenzyl)-1H-p vrimidine-2,4-dione, (Compound 4; R = 3-
chlarobenzyl, RY = HY. LC-MS: RT = 2.80mins 269 (M-

[¢265]  &-Chioro-5-( 4—ch101'obenzy§‘le'—pyriﬁxidine~2,4-dicne. (Compound 4, R® = 4-

ahlorobenzyi, R = H). LC-MS: RT = 2.83mins 269 {M-HY

[0266]  5-(3-Bromobenzyl)-6-Chioro-1H-pyrimidine-2,4-dicne. (Compound 4, R? = 3-
bromobenzyl, R =H). LC-MS: RT = 2.83mins 265 (M-HY

10207) 5-Benzyl-6-Chloro-1H-pyrimidine-2,4-dione. (Compound 4, R? = benzyl, R* = H].
LC-MS: RT=2.56mins 237 (M+H)", 235 (M-HY

[0208] 5»Bcnzy1—6~ch’loro-3~rriethyi—1H-pyrimi dine-2 4-dione. (Compound 4, R® = benzyl,
R* = methyl). LC-MS: RT = 2.83mins 249 (M-HY

6209] 5-(3-MethoxvbenzyvD-6-chloro-1H-pyrimidine-2 4-dione. (Compound 4, R = 3-
[0289] 5+ vbenzyl) 23 . (Comp .

methoxybenzyl, R = ). LC-MS: RT 2.54rmins 266.8 (M-H)



NO COMPOUND K I i, n-.,.... Sot, 6 {(L.",..i 0e?N H

Examnle 4. 5-Benzyvl-6-{d-phenvipineridin-1-vI}-1H-pyrimidine-2 4-dione. (Compound 5
R == Benzvl R = HLNR™R™ = 4-vhenylpipenidin: 11}

=
!
5 S
N -
LY
)

T

[0216] 5-Benzyl-6-chioro-1H-pyimidine-2,4-dione (39mg, 0.166mmol), 4-

H
o

phenylpipenidine (32.2mg, O.?.O;mnolj and diisopropylethylamine (351, 0.20mmol) were
dissolved in DMF (0.3mL) and microwave iradiated at 200° C for 1 hour. The contents
were cooled, diluted with water then acidified with 2N HCI and extracted with
dichloromethane. The residues were purified by fiash column chromatography wsing 2.5%
MeOH in dichloromethane as eluant to give 51mg of the titie comﬁound as a yellow otl,

solidifying o standing. LCAMS: RT = 3.38mins 362 (M+H)™.

[6211] Also preparec by similar methods were the following compounds in Table 1

below,
Table 1
1R R* TRER™) LEMS (RT,
; mass{es)
3 found)
3-ClBn ! Bn . = 4 38mins
Lo ' . N N/ 484 (M-HY
Bn e . N 2.1 6mins
NN 7 391 (M+HE)Y
7N
En lMe = 3.67mins
N N 376 (M+HY
Ph Me 3.74mins
Co N \ 376 (M)
7N




iH _ 1il CAL r.——il -,..

f e B

R R’ L-NR™(R™™) | LC-MS (RT,
| mass(es)
| found) -
En P H e | 3.59mins ‘
i N 376 (M=+HY"
7N
; Bn Me sy OH 3.22mins
N = 406 (M+H)™
—\
En Me = 3.42mins
TRNONT Y 377 (MH)T
Bn ! Me VAR 3.04mins
. 467 (M+HY"
- N N
e/
/N
™ s
Brn H \ 2.02mns ‘
* AN AN 377 (M+E)”
</ \>
En Me N O 3.43mins
~N_ 404 (VR
i \
A ;
3-CiBn Bn am | 4.60ming
TN A58 (M-+HY
7N
e
3-CiBn Ph ‘ | 4.30mins
' **Noﬂ L ARG ()
2
3-Clbn i Bu ~ T4 Sommms
§ N 466 (M+HY™
7N
<\_m
3-ClBn =Bu == 4 41 mins
‘ ““NQ“(,) 438 Vi)
3-CiBn Bn g 4. 38mins

= gy e E
A8G (M)

45




NO. COMPOUND Ki '10, 11-1Th- 0 'N----) ...-. "™ 1 01- -...,.——....,--."... ckw "....k...". * H , )i rg.

( R’ R MNER™MR™) LC-N(;S )(RT,
massies
found} -
PhCH.CH, | Me . . s 3 83muns )
—N s /) 390 (MAH)’
3-ClBn Ef /}ﬁ 4.27mins
P et N s AL o\ ok
. 438 (M+H)
2
3-CiBn Et TN =N 4 05mins
TN\ 424 (v E)'
Bn Me w 4.05mins
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Exampie 5. Glucocorticnid Recentor Binding Agsay

- [0212}  The following is a description of an assay for determining the inhibition of

dexamethasone binding of the Human Recombinant Glucocorticoid Receptorn:

[6213] Binding protocol: Compounds were tested in a binding displacement assay using
. X . s v ' a . }

human recombinant glucocorticoid receptor with “H-dexamethasone as the tigand. The

source of the receptor was recombimant baculovirus-infected insect cslls. This GR wasa
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&ill-length steroid hormone receptor likely to be associated with heat-shock and other

endogenous proteins.

[0214] The assay was carried out in v-bottomed S&-well potypropylene plates in a final

~ volume of EDOuE_contEining 0.52M GR_solution, 2.5nM 3H-dexamethasone {Amersham
TRE 645) in presence of test 6ompou_xids, test compound vehicle (for total binding) or
excess dexamethasone (20uM, to determine non-specific binding) in an appropn’até volume

of assay buffer,

[0215] Forthe Primary Screen, test compounds were tested at 1pM n duplicaté. Thess
compounds were diluted from 10mM stock in 100% DMSQ. Afier diludion to 100uM, 5ul
were added to 245l assay buffer to obtained 2uM compound and 2% DMSQ.

[6216] Forthe ICs determinations, test compounds were tested at 6 concentrations in
duplicate (concentration rangs depends on % intabition binding that was obtained in the
Primary Screen,). Test compounds were diluted from 10mM stock in 100% DMSO. The

tested solutions were prepared at 2x fina] assay concentration in 2% DMSO/assay buffer.

[0217) 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: 50a1 of 10nM 3H-dexamethasone solution, 1003 of TB/NSB/compound solution and
50ui of 2nM GR solution. After the additions, the incubation mixture was mixed and

incobated for 2.5%re at 4°C,

{0218} . After 2.50rs incubation, unbound sounts were removed with dextran coated
charcoal (DEC) as follows: 25ul of DCC solution (10% DCC in assay buffer) was added to
all wells and raixed ({otal volime 2254). The plate was cenisifuged 2t 4000rpm for 10
minutes at 4°C. ‘?‘TS.,uZ of the supamatanté {i..1/3 of total vohume) was carefully pipetted nto
an optiplate. =200__,!3&1 of scintillation cocktail were added (Micrescint-40, Packard Bioscience.

B.V.). The piate was vigorously sheken for approx. 10 minunies and counted on Topcount.

[06219] For the ICso determinations, the results were culoulated as % inhibition IPH-

dexamethasone bound and fitted to sigmoidal curves (fized to 100 and () ic obtain 1Cs50
valnes {concentration of compound that displaces 50% of the bound counts). The ICso -
values were converted to K (the inhibition constant) using the Chen g-Prusoff equation.

Test resulrs are presented in Table 2 for selected compounds of the Invention. Compounds
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with a Ky value of <10 nM are desigmated with ***; compounds with a I; value of 10-100

oM are designated with *¥%, compounds with a ¥; of >100 nM are designated with *.

022G} Reagents: Assay buffer: 10mM potassium phosphate buffer pH 7.6 containing

SmM DTT, 10mM sodium melybdate, 1060pM EDTA and 0.1% BSA.
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Examole 7. GR Functional Assav using SW1353/MMMTV-5 Celig

[0221] SWI353/MMTV-5 is an adberent human chondrosarcoma cell line fhat contains
endogenous glucocorticoid receptors, It was transfected with 2 plasmid (pMAMneo-Lucy
encoding firgfly luciferase Jocated behind a glucocorticoid-responsive element (GRE)
denived from a viral promoter (long terminal repeat of mouse mammary tumor virus). A
stable cell line SW1353/MMTV-5 was ssiected with geneticin, which was required to
maintein this plasmid. This cell line was thus sensitive to glucocorticoids (dexamethasons)
leading to expression of luciferase (BCs™ 10nM). This dexamethasone-induced rasponse
was gradually lost over tine, and a new culture from an earlier passage was started (from a

cryo-siored aliquot) every three months.

L3
~1



\**310** 1441 NO COMPOUNDKI 45 rj0-7-...J ONIY--", Loki,-a C--'

{0222] In order io test for 2 GR-antagonist, SW1353/MMTV-5 cells were incubated with
everal ﬂilutions of the compounds in the presence of 5% BECs™™ (50nM), and the inhibition
of induced luciferase expression was measured using 2 luminescence in & Topcounter
(LacLite kit from Perkin Eimer). For each assay, & dose-response curve for dexamethasone
was prepared in order to determine the ECs" required for calculating the X; from the ICse's
of each tested compound. Test results are presented in Table 3 for selected compounds of
the invention. Compounds with a K; value of 10-100 nM are designated with **;
compounds with 2 K, of >100 nM are designated with *. The compound numbers refar o

the chemical siructures provided in Table 2'above.

[6223] SWI3SVMMTV-5 cells were distributed in 96-well plates and toubated in
medium (withon! geneticin) for 24hrs (in the absence of CO,). Dilutions of the compounds
in medivm + 50nM dexamethasone were added and the plates further incubated for another

n4hrs after which the luciferase expression is measurad.

Table 3
COMPOUND | Ei
. )
|
31 { ¥
33 =
34 *
35
36 . *
38 o
43 »
35 R T

Fxamuple 8, Cvioloxicity Assav using SW1353/ T we-4 Cells

[0224] In order to exclude the possibility that compounds inhibit the dexamethasone-
indveed Taciferase response {GR-antagonist) due to their cytotoxicity or due o their direct

inhibition of luciferase, a SW1353 cell line was developsd that constitutively expresses
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firefly luciferase, by transfection with plasmid pecDNA3.1-Luc and selection with geneticin,

The c=ll line SW1333/Lus-4 was isolated that constitutively expresses luciferase.
Y Ry :

10225] SWI1353/Luc-4 cells are distribuied in 96-well plates and mcubated {no CO4} for
24%rs, after which compound dilutions (without dexamethasone) are added. After a further

240ms incubation, luciferase expression 1s measured vging the "LucLite™ assay.

Bxampie 9. MR and FR Functional Assavs using T47D/MMTV-5 Cells

[6226] T4TD/MMTV-5 is 2n adherent Inman breast carcinoma celf line containing
endogenous mineralocoriicoid- (MR} and progesterone (PR) receptors. As for the SW1353
=l line, T47D cells have been transfected with th'le same pMAMneo-Luc plasmid, and
swable lines selected with geneticin. A céﬂ finre T4 TDAMMTV-5 was isolated wfzich
responds to aldosterone (Engalé. 106}3&'\{), and progesterone (ECs™F 10nM), leading to

exprassion of iuciferase.

{6227] As for the GR assay to test for MR- or PR-antagonists, the T47DKM_I\/£TV$ cells
are ncubated with several dilutions of the ccmpotmdsﬁa the presence of the 5xECs of the
agonist aldosterol {(BCse™ 100nM) or progesterane (ECs™"* 10nM) respe.cijveiy. For each
assay, 2 dose response curve is prepared for both aldosterone and pro gesierone.

[6228) T47D/NMMTV-5 cells are distributed m 96-weli plates (1 30uly in RPMI1640
medium + 10% Charcoal ﬁmppcd FCS. The cells are incubated for 24hrs m the CG-oven.
A volume of 100u] of the compound dihitions it medium +agonist (300nM aldost; 50nM
progest) are added, and the plates further incubated for another 24hrs after which the

huciferase expression is measurad,

Exammie 10, Selectivity Binding assavs

[0229] Selectivity binding assays were performed against human estrogen (FRod),
progesterone (PR), androgen (AR) and mineralocorticoid (MR receptors. The selectivity
assays were carried out in the same assay buffer and volunes as the GR binding assay and

DO was used to sepavate free from bound label,

162301 Mineralocorticoid binding assay: MR was obtained from S£9 cells infected with

recombinant baculovirus containing MR, and the MR was isolated according o the nyethod

of Binart of 21 (Binart, N, Lombes, M.; Rafestin-Oblin, M. E.; Bauliey, . E.

et g ind S s Y P e 1] S Tet] . - e } Teve
Characterisation of human mineralocorticoid receptor expressed m the baculovirus syslex

st e
+ g > brd il

PNAS TS, 1991, &8, 10681-10685). Compounds were tested against an appropriate dilution
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NMlil Examine 7, GP, Functional Assay using SW1353/WEVITV-5 Cells [02211
SW13534vilviTV-5 is an adherent human cliondrosarcoma cell line at contains endogenous
glucocorticoid receptors. It was transfeeted with a plasmid (pMfilvineo-Luc). encoding firefly. luciferase
located behind a glucocorticoid-responsive element (GRE) derived from a viral. promoter (long

terminal repeat, of metise MAMMANCIIGY ¥ifis), &) Siable 6l e SULISIVIUIEY-S was selected
e

with aeneticif Whic vgas required. to maintain this plasmid. This cell line was thus sensitive to

glucocorticoid& e histiassruyisading B ressisirsf ftidiferase (ECsade'i 10MIY1). This
dexamethasone-induced respanse was gradually lost over. time, and a new.culturesfrom an earlier
passage was StaHed (& CRI-&18 é@ AMERoH every t @rﬂe%rrﬁéﬁt Cgmﬁ%f\ggcﬁ%id{g to test for a
GE-antagonistzSW1@s311 BTy EEel Wetiredsatéd Hitlhsavet ram GHOE ot HE £bmpounds in the
presence of GXEGEIX (50nMY: anglthednbibition: efinduapethiciferase expression was measured using
a luminescence in a Topcounter (LucLite kit from Perkin Eimer). For each assay, a dose-response
curve for dexanethasepewas: pieared:Hn GrdertodetemiitedtheECseyeqiidd for calculating the
Ki from the IGsels of each testad.campanndsTast desWis areRiesentadsin-Table-3 for selected
compounds of the invention. Comg)obunéie? Wll I&f} Ki v (Lie of 10-100 nM are designated with ni
compounds wWitR K AETOEF R AFE G Lignatad with *. The compound numbers refer to the chemical
structures .Dr%m?,g iMg@igﬁﬁ@&%&%@éﬁ@é&%Mé&&%ﬁ:@%@&%{@a@%@ﬁ@%ﬂn 96-well plates
n

and incubated in Mmedium {without geneticin) for 24@r%gn the_agse%nggpgéggg.#gggons of the
compounds iFMERINE SERNPHRREHET oI WEr addat 5na the pratés Turther incubated for
another 24hrepstfesrwhieds thiuciferaseiexpréssivenigiheastired. Table 3 iCOIN/MOUND Ri 3 3'3

[0234] Selected compounds of Table 2 wers tested against MR, ER, PR, and AR

reéeptors. All compounds tested showed Ki's of greater than 10(}11M for MR, ER, PR,

a:i-zd,'?oz' AR receptors. - | |
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35 3 38 43 45** Example. E. Cvtoto My Assay usina.SVvY1353/Luc-4 Cells 102241 In order to
exclude the possibility that compounds inhibit the dexatinefnasoneinduced luciferase response
(GR.-antagonist) due to their cytotoxicity or due to their direct inhibition of luciferase, a 3W1353 cell
line was developed that constitutively expresses firefly luciferase, by hansfection with plasmid
pcDNAS. 1-Midhahis séddatéshisvith genetici The cell line SW135311inc-4 Was isolated that constitutively
expresses luciferase. [0225] SW1353/Lue-4 cells are distributed in 96-well plates and incubated (no
002) for 24hrs, after which compound dilutions (without dexamethasone) are added. After a further
24hrs incubdtion, ldciterapewxp tession iisenieasuted using the "LucLite" assay.

o
R4 R3
~ N |
O)\N N
i

wherein, R' is a member selected from unsubstituted phenyl and.
phenyl substituted with R'%;

R? is a member selected from hydrogen, --CN, and --OH, R%is a
member selected from unsubstituted benzyl and benzyl substituted with R**;

R* and R'® are members independently selected from halogen, -
hydrogen, unsubstituted alkyl, unsubstituted heteroalkyl; unsubstituted
cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted
heteroaryl, --CN, --CF?, --OR?®, --SR®, --NR'RE, -|*--C(O)R®, and -L*--
S(0).R"°, wherein

R® R® R’, and R® are members independently selected from
hydrogen, unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted
cycloalkyl, unsubstituted heterocycloalkyl, unsubstituted aryl, and
unsubstituted heteroaryl, wherein

R” and R® are optionally joined to form a ring with the nitrogen to which
they are attached,

R? R™ are members independently selected from hydrogen,
unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl,
unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted heteroaryl,
and -NR"'R™, wherein

R and R are independently selected from the hydrogen,

unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl,
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Example 9. MR and PR Functional Assays using T47D/MMTV-5 Cells [0226] T47D/MMTV-5 is an
adherent human breast carcinoma cell line containing endogenous mineralocorticoid- (ha) and
progesterone (PR) receptors. As for the SW1353 cell line, T47D cells have been transfected with the
same iiMAltineo-Luc plasmid, and stable lines selected with geneticin. A cell line T47D/TviMTV-5 was
isolated whicisabptindsddhatdostgubma KA Osetd i) and nrogestioned REHb2HNM), leading to
expression of IgSCiferase. [0227] As for the OR assay to test for MR- or PR-antagonists, the
T47D8VEVITV-5 cells are incubated with several dilutions of the compounds in the presence of the
5XEC5e of agonist laldostdrbk(e Gsembct Db anduntg siekertedEG80'g BOROA)desrertively. For
each assay, a dose response curve is prepared for both aldosterone and progesterone. [0228] '
T47DIMMTV "% cells are distributed in 96-well plates (100111) in REMil 640 medium + 10% Charcoal -

stripped PCR. TheRels araénchisatedsicted4rominyieogeR 0vtanduaitimeetligapl of the compound

dilutions in medium +agonist (500n/vl aldost; 50nM progest) are added, and the plates further -

incubated fo‘?’%%eiWer 24hrs after which the luciferase- expression is measured. Example 10.

Selectivity Binding esshysy[02 29] sjriadivitly kisldinga $sayistie tpaasfoomsdtrgaiist human estrogen

(ERca.); progesterone PR{ a]n%ro en %AR) an ming\ralgﬁorticoid. (MR) receptors: The selectivity
DY samertils) AORe 2Rnea

assays wer ngl d16’?1 mes as the OR binding assay and DCC was
used to separate fregcidneteoninlabiklyl[@2BQeérelalniostitedida feing tesgsoMR was obtained from

319 cells infected with regomhinant bacylovirus containing MR, and the MR as isolated according to

tne method P BIINGE, (A KoL AEE NI A SR - BPE e .

1501, 56,106 T L06HE) Compounie Mere 1omtec At o SOpIOpr s diuon ST MR
, 88, - ., Compounds were te .agajnst an appropriate dilution of the

(determined%ﬁ’r}’e%g r%&?&ﬂ%é@?@&oﬁ%ﬁhﬁ?ﬁ%ﬂ%@ﬁ] 18§§'@ 'ﬁ'é(}P@ Elmer NET419) and

- incubated fosig@rairisit sm@m temperature. [02311 Estrogen binding assay: Compounds were tested

for displacement of 0.56 3H]- est-adjol (Perkin EImer NETS 17) binding to 0.5nM. ERa (obtained

from PanVera 26467 %%%%@?r?]éyi S %%%%Bﬂreﬁé‘%%?g%%%nfmg%&ﬁoﬂg%%ﬂﬁﬁﬁeg[e 321

Progesteront-pyndilyg, aspasobrepeymolyiwesyiesisld fa-tisgleesmentiafidapdi{$1-11-progesterone

(Perldn Elmer NET381) binding to,1nM PR (obtained from P ariV/ era 24900). This assay was
incubated fo[?}f[%m'ﬁs '%%E(T@&ﬁfﬁﬂa? e "&?le 3R BBt YhePd 385840 W triplicate, for

displacement-ioRhd B B-Idostmysivotesthiiestn eARaddoinsemisza kb -pirding fergnil PR
compounds BTN SR el reVRIRS P LT R TROp GrEV AT G s testec
showed Ki'stafrgrethiiertivn flliniifidsdiRnidb A0R1, S Hao AR 1eeeptarsiyybat is claimed is: 1.A
compound qgggltﬁggﬁ/ltoﬁ-%ﬂllﬁﬁxaﬁnyl, 5-quiﬁoxaiinyl, 3-quinolyl, and 6-quinolyl.
2. The compound of claim 1, wherein each unsubstituted alkyl is an

unsubstituted C4-Cyg alkyl, each unsubstituted heteroalkyl is an unsubstituted

2 to 20 membered heteroalkyl, each unsubstituted cycloalkyl is an

unsubstituted C4-Cg cycloalkyl, each unsubstituted heterocycloalkyl is an

unsubstituted 4 to 8 membered heterocycloalkyl, each unsubstituted alkylene

is an unsubstituted C1-Cy alkylene, each unsubstituted heteroalkylene is an

unsubstituted 2 to 20 membered heteroalkylene, each unsubstituted arylalkyl

is an unsubstituted C4-Cyy arylalkyl, each unsubstituted heteroarylalkyl is an

unsubstituted C4-Cyg heteroarylalkyl, each unsubstituted cycioalkyl-alkyl is an

unsubstituted C4-Cyy cycloalkyl-alkyl, and each unsubstituted

heterocycloalkyl-alkyl is an unsubstituted C4-Cyg heterocycloalkyi-alkyl.
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R2  wherein, R1 is a member selected from unsubstituted phenyl and phenyl substituted with R18;
R2 is a member selected from hydrogen, --CN, and --OH, R3 is a member selected from unsubstituted
benzyl and benzyl substituted with R31t; R3A and R18 are members independently selected from
halogen, hydrogen, unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl,
unsubstituted heterocycloalkyl, unsubstituted aryl, unsubstituted heteroaryl, --CN, --CF3, --OR8,

- --SR6, --NR4R8, -53-- 4 4- ! in. 5, R6, nd R8 are members
independently seleﬁgﬁﬁ%%%téﬁﬁﬁﬁ%&%aﬁ& %nﬁ sti ﬂtsé%(f%%?egr(%gﬁll, unsubstituted
cycloalkyl, umgtriogitntetchetengeyidtotekly(; ususyituted aryl, and unsubstituted heteroaryl, wherein
R7 and R8 are optionally joined to form a ring with the nitrogen to which they are attached, R9 R1
are members independently selected from hydrogen, unsubstituted alkyl, unsubstituted heteroalkyl,
unsubstituted cyclddieytcomsabstitofetidistdrooheimiiR’ imysiibgtituted aryl, unsubstituted heteroaryl,
and --NR11R12, wherein R11 and R12 are independently selected from the hydrogen,
unsubstituted alkyl, unsubstituted heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocycloalkyl,
unsubstitute@l aryl, Tinswostinstedchefarainy!] anddraiarki lig ansubstitbsrd plospdndently selected from
a bond and --NH-; and R4 is a member selected from hydrogen and unsubstituted alkyl; wherein
each aryl is independently selected from the group consisting of phenyl, 1-naphthyl, 2-naphthyl, and
4-biphenyl, 6. eacFhheteropgcindlkfidsimdépehdesityRieis ttedrirgemthe group consisting of 1-0
,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3- piperidinyl, 4-morpholinyl, 3-morpholinyl,
tetrahydrofuran-2-yl, tetrahydrofuran3-yl, tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-piperazinyl, and
2- piperazinyl, andThe eastphetatasrglasnintiepbadsnthag Emepcino tiae tredpronrsisting of ,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl,
2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2-furyl, 3-furyl, 2- thienyl, 3-thienyl, 2-pydyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-
benzothiazolyl, purinyl, 2-benzimidazolyl, 5-indolj soglinolyl, 5- isoquinolyl, 2-quinoxalinyl,
5-quinoxalinyl, 3-quinolyl, and 6-quinolyl.

8. The compound of claim 7, wherein each unsubstituted alkyl is an
unsubstituted C4-Cyp alkyl, each unsubstituted heterocalkyl is an unsubstituted
2 to 20 membered heteroalkyl, each unsubstituted cycloalkyl is an
unsubstituted C,4-Cg cycloalkyl, each unsubstituted heterocycloalkyl is an
unsubstituted 4 to 8 membered heterocycloalkyl, each unsubstituted alkylene
is an unsubstituted C4-Cyp alkylene, and each unsubstituted heteroalkylene is

an unsubstituted 2 to 20 membered heteroalkylene.

9. A pharmaceutical composition for treating a disorder or condition
through modulating a giucocorticoid receptor in a subject in need of such
treatment, said composition comprising a pharmaceutically acceptabie

excipient and an effective amount of a compound of claim 1.
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2.The compound of claim 1, wherein each unsubstituted alkyl is an unsubstituted C1-C20 alkyl, each
unsubstituted heteroalkyl is an unsubstituted 2 to 20 membered heteroalkyl, each unsubstituted
cycloalkyl is an unsubstituted C4-C8 cycloalkyl, each unsubstituted heterocycloalkyl is an
unsubstituted 4 to 8 membered heterocycloalkyl, each unsubstituted alkylene is an unsubstituted
C1-C20 alkyléne, etivh pinaurhatieuéda cerpetisjiioncobciminndubstitoteirg tha2d en2eded
heteroalkylepe:. u itut c?%/g Ikyl is an unsubstituted C1-C20 arylalkyl, each unsubstituted
heteroarylal@/ﬁ‘fg%iﬂﬁn%i%%ﬁ%% -C20 heteroarylalkyl, each unsubstituted cycloalkyl-alkyl is an
unsubstituted C1-C20 cycloalkyl-alkyl, and each unsubstituted heterocycloalkyl-alkyl is an
unsubstituted,C1-C20 C kyl- nd unsubstituted G1-05 alkyl., 4. The
compound of Faim TR B A R P S LA o e TR S noubstiutec
phenyl. 6. Thdapteghdumoraf ethivmistnatiorein R2 is hydrogen. 7. The compound of claim 1, wherein .
said compound has the formula -r-12}13 8. The compound of claim 7, wherein each unsubstituted
alkyl is an unsubstituted C1-C20 alkyl, each unsubstituted heteroalkyl-is an unsubstituted 2 to 20
membered H&eroalky, paatmatsiliktilitedorddialkydickainuSs ubshitfechCdf @5 ®yidbalkyl, each
unsubstituted heterocycloalkyl is an unsubstituted 4 to 8 membered heterocycloalkyl, each
unsubstituted alkylene is an unsubstituted C1-C25 alkylene, and each unsubstituted heteroalkylene is
an unsubstituted 2 to 20 membered heteroalkylene. 9. A pharmaceutical composition for treating a
disorder or condition through modulating a glucocorticoid receptor in a subject in need of such
treatment, said composition comprising a pharmaceutically acceptable excipient and an effective
amount of a compound of claim 1. 10. The pharmaceutical composition of claim 9, comprising from 1
to 2000 milligrams of said compound. 11. The pharmaceutical composition of claim 9, wherein said -
compound is adapted for oral administration. 12.The pharmaceutical composition of claim 9, in the
form of a tablet.
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8 9The present invention provides a novel class of modified pyrimidine compounds and
10compositions and methods of using the compounds as glucocorticoid receptor iimodulators. 12
13(No suitable figure) 14
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