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beMiLsHyomeans. chrressighodddb mpsh censistenthy @jtesrxpispsed ggitelin MLL is
PrpLt5 ewelcbn, idhd bSaH HoWakhat SRVARPEIETY ©gether with MLL fusion gene
differentiation, and organi zati on of 3- élnen3|ona
t uBtAreEFion induges asuss lepkemya with a shart latgay| PsFiod seg Qno, g @nd of Clinical
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30 1 n§y@dAmiel 208 Somd&thsé N TabmeE Bmplodykit legReNda BAPL) (Chldki Fhdnmaceutical
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2008/ 097640PCT/ US2008/ 001693 - 7 - different types of
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skin, and bone cancers). Furthernore, the

over expressi on of c-Met or HG- have been shown to
correlate with poor prognosis and di sease outcone in a
number of major human cancers including lung, |iver,



and d eevic) induces differentiation and apoptosis and

causes eradication of Bcr-Abl positive | eukema cells
whots/0p184wi vo and in vitro. In patients wth ORMT/UR00$801693

chroni c phase, 25as well as -@-a blast crisis, :

treatment with Imatinib typically will induce

rem ssion. However, in many cases, particularly in

t h6EE3HED mentisnawas fawsrdgo be inhibitkdibyt treatmenit withe 7'0%kA&G (Yao, et al.,

re r t.
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Wi : | r j ,
e L e S

10 c eb$ssciatio®ithJO&e DHE @%ﬁéﬁthﬂﬁ@@@& 9@ 6@ lung@anceHdgrdcular cancer,
ha . .
fort R SERANDe e oMl B PR AR S LBy S SAREEEE Bion, o
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dependent on Hsp90 for survival. Myreover, inhibition

: of cép 30r reeaptns syredinakinasn thotis enqededivt thoMebproopgpgbirerand fransduces
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f oifactan (St Jiangzhele ICrégftanit Ondon Hegual, 29810z Uil HShethe entire teachings
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25 b| dexedipmgny anf hgve bgershomaite be importand l%@llluwgwan@'y cpthRreYferation and
t h@ﬁpvg"alf Hoﬁn“héen‘cchllffé}émé i, ah@o@%ﬁlbﬁgf 3 Hllﬁﬁ:}{s@ﬁa@ tub’l&Le‘:r structures

met abol | ze 5 cytochrone P45

ande-&arena t@ubs t:fH kit %anrddp pripatign )F&“dp rihe eiMet Esepript ha|§ @Pﬁ@ shown to be

' mé%r?!s@gi i nhHSeA#K%Q:P%@&s of. M@pintd'llgﬁlg&dr ﬁ%‘FSﬁzﬁ@ @Ro been shown
Therefore, a need exist for new therapéutics th

i i RRe-axPrESTSH aihtyaied lavelsdmpasietnihrarn %anaqfa(naﬁmﬂar'y sarcomas).

30 ' eqHAGRSer WecANETE %&eao,t zhﬁ lghd &@Léuamyseng-esgeu b @i drdht BdBYpes, c-
anti - cancer agents. Ps are %woﬁéconserved from

mi &b Sieppling &rost eomﬁ%r%u'amﬁ & frorB Epmpmheshdiergetions.

20kgstermbet dIMehgnb ah PRB@NoR MehidtidR, AN@ SdarrhAemBAIRVERRN observed in
production. HSPsappear to play various roles in the

| nPERRSFIGH hppaeagsers. F%’“‘I"??s"('ﬁ\rﬂ?é“'"?@ﬁ%owﬂatBé‘é‘i‘?tes‘hl&ﬁ}n‘“"ase are

" 1 0 pRIn&Yo Multiple RidnBy fubRrLAMENAY Sunidiy/ia |0Mﬁﬂt1§sﬁ‘es:i iﬁ@mbﬂétjﬁ&f@hes have
tic cells

and/ or k||||n of bacteria in
35 L. c%rtre]ac[id th E%TS?IBF pEe-Met Pn (gé{f?l"gsflgwn Zfeasplgﬁ)gﬁzssnon of
has al so been shown to be essenti al for the upt ake of
bi nary actin ADP-ribosylating toxins into eukaryotic
cells. Haug, G, Infection and 251 munity, 12,
3066- 3068, 2004. Additionally, Hsp90 has been
identified as playing a role in viral proliferation in
a nunber of viruses including influenza virus,



WO 2008/ 097640PCT/ U S2008/001693 - 9 - to play a role
in the evolution of drug resistance in fungi. Cowen,

wa 2008091640 Eukaryotic Cell, 2184-2188, 5(12), PRPODES2008/001693
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Cowen, L. et al., Science, 30P9:2185-2189, 2005.

SUMVARY OF THE | NVENTI ON The present invention

provi des conmpounds which inhibit the activity of Hsp90
andiffareat typasfoficanicer (idamdtﬂgeatg;mcnbn bfeapy postdte izt pzmcreas brain,

di sqrders, anc The 58 i nve ntion o)
R SE SR bt sk enf e EPE e RErmadty T ¢ Brbgfesion of c-
HsMéOoﬂmﬁF asve bdaedhuivn tacdriréatd wigtapave piogadsisand pirsmsemccme in a
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h
Sl ie LG RG8 nbielial Syt et e Bk g 0
CRfdct) t}teI”B’ClPMBCS)nacBgéndf edeasfoutinr ek 0006 of patients with CML, 20% °

o BTN BE EREY R L PSR renaumal iR BuSP RV S M AML. The

st BO&tABRbncbpfonimisigandratyd b;( thp transhdtién of gﬁd‘ms’equembesl_frdnsthe c-ABL

gglprleﬁlrétng%nasedﬂfgﬁ)l RI & %@%set]uenges on’ﬁﬁ'fanosome 22,

- Op&ducm@hSPhxladNﬂchNBithqme O TBe BCRSABL geneGaiNBREB shown to produce
21 .is .a

optoncies DTbE R etir@he B P2 T bbalg §er Aol a0 per-ab

S ub&tchﬁlaneanhrdgngated t)ansqutmasa ad:tlvjtys"tl]bs;t]lf) lIBtceAb] fusion protein is most
het er oar

op?} {) CIated ng]t iljto glgllle t?{ci: be?‘:]i%cr- 818{611 :pk eél?l ]s mosp often associated
substh IAILlIlI GBd;r-a)bthzxs alsb <byén, asm:amﬂtw:mrva\}ahyty@ﬂ bdxlltldnallt Iechatological

cyc ubst itute .

a2 Bgars rindle FENIPO . bR SRy fekege. bmphoms

Ophncbeﬂﬁhfo}d kulb:st:a tuted WO

20081097640PCT/ US20081001693 - o0 - lieteraralltyl, or
Studies have shown that lowering the expression or activity of Ber-Abl is effective in

treating Ber-Abl-positive leukemias. For example, agents such as As,O; which lower Ber-
Abl expression have been shown to be highly effective against Ber-Abl leukemias. In
addition, inhibition of Bcr-Abl tyrosine kinase activity by Imatinib (also known as STI571
and Gleevic) induces differentiation and apoptosis and causes eradication of Ber-Abl
positive leukemia cells both in vivo and in vitro. In patients with CML in the chronic phase,
as well as in a blast crisis, treatment with Imatinib typically will induce remission.
However, in many cases, particularly in those patients who were in a blast crisis before
remission, the remission is not durable because the Ber-Abl fusion protein develops
mutations that cause it to be resistance to Imatinib. (See Nimmanapalli, et al., Canéer
Research (2001), 61:1799-1804; and Gorre, et al., Blood (2002), 100:3041-3044, the entire

teachings of each of these references are incorporated herein by reference).

Bcer-Abl fusion proteins exist as complexes with Hsp90 and are rapidly degraded when the
action of Hsp90 is inhibited. It has been shown that geldanamycin, a benzoquinone
ansamycin antibiotic that disrupts the association of Ber-Abl with Hsp90, results in

proteasomal degradation of Ber-Abl and induces apoptosis in Ber-Abl leukemia cells.



-C(0O)N(Ri 3) 2; R2 and R3 are independently
-OH, -SH, -NR7H, -0R26, -SR26, -0(CH2)",OH, -0(CH2)SH,

WO Q(812)640 NR7H, -S(CH2)", OH, -S(CH2),,, SH, - S(BERYMRG$H01693
5-0C(O0)NRL RI |, -SC(0)NRI OR®l, -NR7C(0)NRI oR 1,
-0C(0)R7, -SC(0)R7, -NR7C(0)R7, -0C(0)0127,

-SC(0) 0127, -NR7C(0)O0R7, -OCH2C(0)R7, -SCH2C(0) 127,
- NRsOehay b)éeR?hownG@hﬁlﬁ‘ét&h@lFﬁ?lalysIS(GI-HE(B@&)SQBWM the survival of normal
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; NR7SE %%%‘95%@%3"%9‘85 g%fpgﬁesi}l Sr&g%f@%,gl?cer cells typically have
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o DR gl bl o en b PpRIAPKYE of AR mberof
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uted a ti

10 SRR i Bl esng R R 5B Rede syt 4 g o nor
cypﬂodaitkthatyhhnblaﬂswpi has Bl&MWev&iﬁb&tdfthstt‘&pduth&tzﬁﬁt}Oy clipital trials.
an oPtionally substituted aryl, an optionally
Suhkholtghlpamlheg (bemquhoneansan‘pt:ms,raaﬂ Hyursieﬂbmnwtwttéﬁér from a number

%erndélo% o?exoa l(l:%vl?ﬁ(lr)j\gﬁ)%:aég%gv% abl ttger 3 éﬁ le’ted solubility

I—t'nakﬁa tiogot d i€fivalt It(yfos‘ullldst Irtadtiedn,ahéwire; metabojptd b))nlailj'ryorphlc

15 SUb t I t Ut ﬁ‘“gm)% yQ’SE%E?S? tf%% %gcq%trot? ReTportapump involved in
opthie (da\&lldpynesud:fsnulmdnwtisnstymdeoé[lhkrefoyd a nexd ea 3t foo nav H}erapeutlcs that
Supnﬁ;rl)\gﬁh ggrtoh%trs]lal F&Xngér alilent%na[nggl-tnalg]re Laélérel(s)arg'\i%pc%tmlets Hlt ?lmltatlons of
opturmnay bgcdsantbsztnlcermgeds aral kyl, or an optionally
substituted heteraral kyl ;. 25Rth and R11, for each
oc nece, i s ind d t 0 n
SuFSE F8B Ry PR ozan s BIRARhHET el p paspggen invadesa

20 anh&ptbodnAd pathogetbsdi tﬁdﬂﬁ(ﬁdln%e&&ﬂ-}SR préductg. IHBRlapjyear to play various
substituted cycloal kyl, an optionally substituted
cyfﬂ'%al‘ mén@fpcnoanrosgﬁm Berantgncs.JissP0 bastoeen Thewa forlgx# jplle in the

t
Bl BUBE LA R oPLne R Bl BBl s Yan L. el
ar Blkaeydric Call, Sam SORLA(DN2004y Hapdisak kildd BebnRBRdvar arbalelmytia;l for the
or R10 and R11, taken 30together with the nitrogen t
whhReakerof piparyrastin ADR I Hhoay latng tox iamintgsukasyeticicglls. Haug, G., Infection and
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het er oa 1's7’in epen H,
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al KPR ViIrphyBpb ARHEIN - virih Mamase-dae/@ret JHid ’%m 42406-45314,
OPbYRAA| 1067 SRSL J. te%ﬁdJ PHeloRA s ANVdo0, Aits)OB0NRN. 1 al,
subst'i tut ed heterocyclyl, an optionally = WO
200 BlirpRd 4D REEts dpd SHRR8hOCRE 387-872, 4813312004t HeeleyB., e ah, J. Biol.

opt.l ona u It d heteroaryl, an optionally
3osu%%??1 #%ﬁﬁ f&k y#%gor an optlonally substi t ut ed
heterar al k R13 i s independent
opPPBTERISYY BB oriEoBIE A o5 o] drpesHave become an
sulistealinid grdblamkfydularigtin PirhieBsth prgmBedpdtichtd! BlEp90 has been shown
al kynyl-, an optionally substituted cycloallcyl, 5 an
optionally substituted cycl oal kenyl, an optionally
substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an
optionally substituted arallcyl, or an optionally
substituted heterarallcyl; each R14 is

i ndependently an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally



R26 is a lower alkyl; R50 is an optionally substituted
aryl or an optionally substituted 15heteroaryl; X20 is
wa2@B/0eh4@l kyl, NR , C(0), C(S), C(NR 8), or ZpCHU82008/001693

substituent; p, for each occWsence, is independently,

1 or 2, mfor each occurrence, is independently 1, 2,

3, or 4, 20n is 0, 1, 2, or 3; or a tautoner,

pharplacewtd ic élel eyolati@ecpﬁda;kg resisance in ﬂxogiv@o\eqn tl e&tahr@aketyotic Cell,

or r t n on
co?rpﬁgéljﬁnlgg’ %?2 )T%)?)g e(?ogv B0 FhE" OSIF "“Het g"%mg He &QP? OW ng
provi sos apply: 25when L is -S-d2-, -C-12-0-, or

- 08 (0] NTOONI |y substituted | ower al kyl;
vvhen Lis -S-CH2- and R5 is a met hoxy phenyl Rl is

trhé ﬁ%ﬁﬁhﬁ?&%ogﬁ%vﬂg{) %%g%a%@s \{\éfhgg‘}t\ Iintt Bmtr? 2y :g“?g y;f%‘%nd are
5 vvnewﬁL in e @eatmpnmSProh_ﬂ;emwpsllsnrdtersr@éln)asN(aR&B) 2 or
optionally substituted | ower alkyl; 30when L is
. A o | T
¢ Pﬁ%ﬁﬁgﬁ@re&% al&} re!a?egq?%)@&?h%:\a}lémﬁ@yk ZFe al::tW@IQ)f Hsp90 and are
1, pseBultiny the weatpent Oﬁ/hemewnrisn ofgpfectianp. - 2-CH2-, R is
not an optionally substituted Cl-C7 al kyl; and when L
| ST sent invdRlioh flsdRlaréd (& Mngfogpﬁkeﬂy ih mhnWt)the actwity of topoisomerase
20081 9764OPCT/ UsS2008/ 00169 I'n one
embodi nent of conpounds of fornula (I) one or nore of
the follow ng provisos apply: when L is -S-Cl-12-,

10 - CriRe Qresenpﬁ)vengb% ne]a%ls tb ﬁle@%t:o@%t t'hﬂriﬁun'}éntsdfl%@l‘is' Edéﬁ %Qpenpheral
Iovver al kyl ; is -S CH2- R5 is a methox

helegd momnurf@arr?@t‘s @MB%%P pave hcepsw'awlazeﬁwth am'z-ﬂmmw
- Ssti;hlaus R aRENFELPSbr JAC, WithRAH PSS inRiBRGH rYduSstsd éxtpkgsﬁgn of GR

py i dyl ;
: n the PMBCs and reduces the production of inflammatory cytokines.

In one embodiment, the preséntinvention provides compounds represented by structural
15 formula (I):

(Dn
R2
Rs
Rs N‘—N
0]
wherein:
L is null, -S-CR,;-, -O-CR3-, -NR4-CR;-, -CR5-S-, -CR,-O-,
20  -CR;5>-NR;3-, -CR3-CR}5-, -CR 3+, -O-, -S-, -NRy;-, -O-O-, -S-S-,

-NR;-NR};-, -O-S-, -S-O-, -S-NR3-, -O-NR3-, -NR;3-O-, or -NR3-S-;

R, is an optionally substituted alkyl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted alkenyl, an optionally substituted alkynyl,
an optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally

25  substituted heterocyclyl, optionally substituted aralkyl, an optionally substituted



when L is -0- or -S-, R is not -C(O)N(R13)2 or

optionally substituted |lower alkyl; when L is -N(CH3)-
W@pr00809764RI is not optionally substituted fl uoP@CHEE299$/601693

when L is -d2-, R is not alD-2,3-triazolyl; 10when L

is -SCl-12- and RS is -H Rl is not optionally

substituted pyridyl or a fluorophenyl; when L is -CH2-

or het¢chi@dik@hidr, R1 is not an optionally substituted C

and when L is -CH2-S-,12] is not a
chlcégg%&éﬂ? I n one enbodi rrent, t he present

i nventi Rmanpﬂb;vdrdaaﬂep(emdqnd}unﬂsl By S, e@thy -SR2%,u€(GHal.OH,
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fOmeCaiz‘CdO)R) -ocm(mosa,oscﬂmwm,umwmomms - 13
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SUMODPOBE eNh@(@gR»ar-@SQO)gNR 6t i- WQ)JNleibSNRESIOGpWRmRn,

10 Gt RAG SORRLORG: b RBRHG) RO R S SRy qrom.

sum@o@mdsegsooaal-wmsp&n -@@(S)umimny -SONR LR £d

het,gg I k I

ot TS e P ERE FePtRsIL: B RIR o ARk 2.
1€H@(HR13)@R~7,X2€1R5)KNRQ©RQpltOQﬁN&k)N?m@uleSC@%ﬁR sikikyl, an

tiona
suk;\??:&?lh#‘ég ?k‘ dﬁbﬁ%}ﬁé’pt né/}lrsoP 7)gﬁbst i tut )éd
15 cycl oal Ryls, —PHHXza&io,lanrmahdn;alls atlizstmutedtaﬂcdl,ayoﬂnmhlmyititutahalkenyl,

%ﬁ ?;Q%l %lﬁ/ ds% %{té(} aLflErﬁlg 1? %&roﬁ?l f Jux% tngcm%%gikgp QIL !)Q{ionally

hestéxsmmtesi Icyclwhkeoplt armmbhgllysummtddjte@docaclal hregpitiongly sabstituted

%g%ﬂyP gffil @b%tb Ir&&? geté}g rglr %{ %J !o‘ﬂ?ﬂg’s&:%@%téﬁsﬂlkﬂ I3%"an optionally

ned as
tambstm:etegi hphlaraﬂmteutl cally acceptable salt, solvate,

20 clathr atR? ard Rga,lfc;? Qc% légmtence ‘rasq;)dependently, -H, an optionally substituted alkyl,

' an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an opti'onally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally substituted
aralkyl, or an optionally substituted hetefaralkyl;.

25 R0 and Ry, for each occurrence, is independently -H, an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraral—kyl; or Ryg and Ry, taken

30  together with the nitrogen to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl; ‘

each R); is independently —H, an optionally substituted alkyl, an optionally
substituted alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyl,

an optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally



I n one enbodi ment of conpounds of forrmula (I111) one or
nore of the follow ng provisos apply: 20when L' is

WO 30gIH2764@nd R s is a nmethoxy phenyl, R is npCT/US2008/001693
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tetrahydro-2H pyran-2- yl; wan L' is -0- or -S-, R,
Is not -C(0O)N(R13)2. In one enbodi nent, the present
i nvention provides conpounds represented by formnul a
(1 Mbstitutéd@a20) Q8 /opRora P REIH LIS B&8HAG 1|, GO SptiondMly supdtihitekatdlkyl, or an
Ft 41.Y4%1I | HO’4é) X42 412 OH (W wherein: X41 .isQ, S,
or ORGABLY SERFTEd pegrarallyl N v40' N or CR43; Y41 is N or
CRA45; Ydath Kok ieRpdndetiyuHH, enegionkisy ubstirprensgeylf dnyophbonally
or 46; 10R is -H -OH -SH_an qgptionall )
BB Blse atheproionitgsitsiigt el P fea substmiggieyeloatio,
anaO@tiofd1B dustibuibbdyiclodlkertl1,ahlogiienally swbistifet hewtydyl, an optionally
substi tuted. cycl oal kyl, an tionally substituted A
cy®t 6‘3?’1?@ F\S;‘/Il’,"}4 QH“‘HBWE}Wé ‘tFS‘igg‘iIBer‘WYL 6%_/ 86“9‘?élﬁye§“gw%‘f"§/?r?'kyl’ oran -
anomphhipnabtitutsdibadrbdalidyed aryl, an optionally
substi t ut heter oaryl . an optional | upstituted .
o o kyl 0B RsRa vl petalIY St AT b bR oy sybstivied
CY alRényl, R lopionaldy anvdituRe alkemhadna@ptikyslly sebstittedc@abdiill, an optionally
an %I koxx . : g .
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, or an optionally
substituted heteraralkyl;
Ry is a lower alkyl,
Rsp is an optionally substituted aryl or an optionally substituted
heteroaryl;
X0 is a C1-C4 alkyl, NR;, C(O), C(S), C(NRg), or S(Q)p;
Z is a substituent;
p, for each occurrence, is independently, 1 or 2;

m for each occurrence, is independently 1, 2, 3, or 4;

nis0,1,2,or3;

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug

thereof.

In one embodiment of compounds of formula (I) one or more of the following
provisos apply:

when L is -S-CH,-, -CH,-O-, or -O-CH,-, R, is not optionally substituted lower
alkyl;

when L is -S-CH,- and R; is a methoxy phenyl, R, is not tetrahydro-2H-pyran-2-yl;

when L is -S-lCHz- and Rs is -H, R, is not optional]y substituted pyridyl; .

when L is -O- or -S-, R; is not -C(O)N(R;3); or optionally substituted lower alkyl;

when L is —-N(CHs)- or —O-, R is not optionally substituted fluorophenyl; when L is

—CHs-, R, is not a 1,2,3-triazoly];

when L is —CH,- or -CH,-CH:-, R, is not an optionally substituted C1-C7 alkyl; and

when L is -CH,-S-, R, is not a chlorophenyl.



150r cycl oal koxy, a hal oal koxy, -N12.1012.11, -O0R7,
-C(0)12.7, -C(0)012.7, -C(S)127, -C(0)sS127, -C(S)Ss127,

WO ggpgr#) - C(S)N12. 10RI |, -C(N118)0R7, - C(NRR)RVS2008/001693

“O\R $)NRIORI 1, - C(NR8)S127,12.0C(0) R7. -0C(0) ORY,
-0C(S)0R7, -0C(NR.,8)0R7, -SC(0)R7, -SC(0)OR7,
- SC{NR3) OR7, -0C(S)R7, -SC(S)R7, -SC(S)OR?,
- 0C( 0) NR1L&rkZhibod inf¥af &) DR of foBf(INEBdMNRIr Ofste df;the fol]owmg
- SC( 0) NR OE% SC(NRONR. OR 1, - SC(S) NRLORLI,

é‘?\& 20- SC(NR3) R7, . - C(0) NRI ORI |, - NR3C( 0) R?, |
- NR7C( S)AIR&; L-lfNB?@(IzS) QRE,0-; NROWHNRR, R not ol P3udRTtuted lower
TG NRE) OR7, - NR7C(0) NRI OR11, - NR7G(S) NRI ORI 1

NR3) NR1012. 11, - SR7, -S(0)pR7, -0S(0)pR7,

- 0S( 0) pORER L-OS(ONP Nl Rﬂl anSiHdOkp Phhy |, RNBHS( @)ritfdro-2H-pyran-2-yl;

55 0y PRI Ao K SOUP Rkt ot et v
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- C(0)NRLORL1, 10- NR8C(0)>

or b- SP( QbhélgB_lf? 2- 025%4121 ik Sot-- B((I))iaMRQBbr Qﬂ@hélwdsubsltlliuted lower alkyl;
substituted. a an o t ona t ut e e
an opt i HEP Fy° SHSEbY et Rt gt enay bR oL eyepRny: when L i

substi t uCed, Rylnoaa kg3 rtrl%]yﬂ)ptl onal |y substituted

CY o o s AR, SO SR DO RS o

substi t @uedphatyer oaryl, an opt | onal I y substi t ut ed
ar al kyl 0 nal |
oK B LR SIS0 E B uetied 1-C7 iy ang
hydr oxy alhky L ,is a:ll—kchcym,l iKYibt,a chlongpherglikyl , a het er oal kyl ,

C(O) 127, (CH2),"C(0)OR7, -C(0)OR7," -OC( 0) 127,

SV TS OBt el e eri P B e epged ot

(]ﬂ)rmah (Hptl onal Iy substituted al kyl, an 5optionally
substituted al kenyl, an. optionally subst ituted
al kynyl, an opti onal | y substituted cycl oal kyl, an
opti onal |y substituted cyckoal kenyl, an opti onal 'y
substituted heterocyclyl, @n opti onal |y substituted
aryl, an optionally substl uted heteroaryl, an
optlonal |y substitiited ar [, an optional Iy
substituted heteraral K oxyal kyfs al koxyal | cyl ,
hal o, cyano, nitro, gu || @-hal-opllcyl, a
het er oal kyl , -C(0)R7, .

-0S(0) 1,127, -S(0)p0127, -
- S(0) pNRI ORll or R43 and . \.-t.0ge

carbon atons to which theyRare at t AEmecdN f or m an
optionally substituted cyclo )kenyl an optionally
substituted aryl, an optionally substitut ed

het erocyclyl, or an optionally substituted heteroaryl;

P L e R Y <l o,
L85 A e o o

NRIE(Of.R7, -0C(0)OR7, -SC(0)O0R7, -NR7C(0)0R?,
- OCH2C(0) R7, - SCH2C(0) R7, NR7CH2C(0) R7, - OCH2C(0) OR?,
- s@HZr@( bofiment, HRPCHET(DIEORER, Provides EOTP@INNRIepRcnted by structural
g MR101211, - NR7CH2C(0) N12101231, -0OS(0) R,
- SS( 0) pR7,” 20- NR7S(0) pR7, -0S(0)pN12101211,
SS(0) pNR1OR1 - NR7S(0) pNRI ORI - OS(0) OR7, -SS(0)O0R?,
-NR7S(0) pOR7, -0C(S)R7, -SC(S)R7, -NR7C(S)R7,
-0C( S) ORY,



SC(S) OR7, - NR7C(S)OR7, -0C(S)NL2.10RLl, -SC(S)NRIoRI I,
-NR7C(S)NR101211, OC(NR3)R7, - SC(N12.8)R?7,

WO NR3QITNRE ) R7, - 0C(N128) OR7, - SC(N12.8)0R7, PCT/US2008/001693

.10

15

20

-NR7C(NRs) OR7, -0C(NR8)N1210111, - SC(NR8)N1210RII, or
-NR7C(NR5) N12101211; and 25Roo0, for each occurrence,

is independently, selected fromthe group consisting

of H an optionally sazbstituted al kyl, an optionally
substituted al kenyl, fn optionally substituted

al kynyl, an qgptionall} substituted cycloal kyl, an
optionally subS™NR WD sy cl oal kepyl, an optionally
substituted heter an optll nal ly substituted
aryl, an optionally substlituted heteroaryl, an
optionally substit® P opt i E,nal Iy
substituted heterara I, hakp, 30 0, Ritro,

guanadi no, a hal oal I cyl, a hef\eroafkyl, -NE01211,

-0R7, -C(O)R7, -C(0)QR7, -0C(Q)RZ,,;-C(0)N1210RI I,
_NR8C(0) 127, -SR7, -S{0)pR7, -0S(0)1a7, - S(0) pOR?,

NIt 8S(0) 13R7, or -S(0)pN12101211; and LI and R | are
defined as for fornula (II(‘Iéé; WO

20081097640PCT/ US2008/ 001 3 - 16- or a tautoner,

phar macedietedrl | y acceptable salt, solvate, clathrate

or a prodru er I n.one enbodi nent, the present

i nvent i g‘n 'Srifg’bév}?’ae?zggﬁﬁdgh&%'s?’epr esented by fornul a

(V) : RAR’; is amb@iopally dibditutédldry|, ki @ytioRA B, suBdiytedeEsroamyidan
12 are defined as.for forml V). or.a tautoper .
o3P ief o R e Bl oo SRRy eiss P Mooy astives
or cpdiadkyligintohesraty subifitbted oyrdoati®byidamapnibnallylsebgpinesidrterocyclyl,

i( %‘;tgg?i DBy AERGR AR ORI SRRREM Sl B BOR R

R’s is -X30Rs0, an optionally substituted alkyl, an optionally substituted alkenyl, an

optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl, or an optionally
substituted heteraralkyl; and

Ry; Ry, Ry, and Z are defined as for formula (I);

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug

thereof.

In one embodiment of compounds of formula (IIT) one or more of the following provisos
apply: -

when L’ is -S-CH,- and R’s is a methoxy phenyl, R’; is not tetrahydro-2H-pyran-2-
yk

when L’ is -O- or -S-, R’ is not -C(O)N(R3),.

In one embodiment, the present invention provides compounds represented by formula (IV):



OH (VI) wherein: X-45is CR54 or N, 15R56 is sel ected
fromthe group consisting of-H nethyl, ethyl,

wo gplogeyl , and cycl opropyl; WO 2008/ 097640PCICT/US2008/001693
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S2008/ 001693 - 17 - -14- R52 is selected from
the group consisting of-H nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, n-pentyl, n-hexyl, -(CH2)20CHS,

CHZC(O)OH and C(O)N(CHB)Z and R54 are each,

i ndependent |y, -Ryq nethyl, 1S ropyl or
R53 and R54 take together h th carb atons to
whi ch t are ajlt ached for a 5ph nyI //y@tohexenyl
or cycl oocte 9. RB5 i ntthe group
consi sting of -OH - OCH3, an 2OCH2 : and L'l and
R, are defi Or forqula (01) or a tautoner,

phar maceuti ca ceptagb | t ate cIathrate,
or prodrug 10t hewéof . one t he present
i nvention provi des conpotinds epresented by formul a
(M 1): therelN‘E“TJand R, are defined as
for formul a (IIIP

formula (1V); or a taut(ber, pharmaceutically

acceptable salt, solvate,- cIathrate or prodrug

and R41 and R42 are defined as for

wherein:

X415 O, S, or NRyo;

X421s CRys or N;

Y40 is N or CRy3;

Ya is N or CRus;

Y2, for each occurrence, is 'independently N, C or CRyg;

Ry is -H, -OH, -SH, an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl, halo, cyano, nitro, guanadi:no, a haloalk.yl,”a heteroalkyl, an alkoxy
or cycloalkoxy, a haloalkoxy, -NRoR;;, -OR;, -C(O)R;, -C(O)OR;, -C(S)R, -C(O)SR,,
-C(S)SRy, -C(S)ORy, -C(S)NR R, -C(NRg)ORy, -C(NRg)R7, -C(NRg)NR ;R 11,
-C(NRg)SR;, -OC(O)R,, -OC(O)OR;, -OC(S)OR;, -OC(NR)OR;, -SC(O)R3, -SC(O)OR;,
-SC(NR3)OR;, -OC(S)R,, -SC(S)R4, -SC(S)ORs, -OC(O)NRoR;;, -OC(S)NRoR 1,
-OC(NRg)NR ;R 1, -SC(O)NR R 1, -SC(NRg)NR0R 1, -SC(S)NRgR 1, -OC(NRg)R5,
-SC(NRg)R7, -C(O)NRgR};, -NRgC(O)R3, -NR,C(S)R,, -NR;C(S)OR;, -NR;C(NRg)R5,
-NR,C(O)OR3, -NR;C(NR3)OR,, -NR;C(O)NR R 1, -NR;C(S)NRoR 1,
-NR;C(NRg)NR Ry}, -SR7, -S(O),R7, -OS(O),R7, -OS(0),0R;, -OS(O),NRR;;,
-S(0),0R;, -NRsS(O),R7, -NR7S(O),NRgR;, -NR75(0),0R7, -S(O);NR Ry, -SS(O),R5,
-SS(0),0R3, -SS(O),NRgR;, -OP(O)(OR7),, or -SP(O)(OR3)1;

Ry4» is -H, an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an

. optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally substituted



t hereof. 20l n one enbodi nent, the present invention

provi des conmpounds represented by formula (VIIl): WO
w@0a8/00%4640PCT/ 11 S2008/ 001693 - 18 - (2)i (RCT/UP2008/001693

wherein: 5YisOorS; R3 is -0H15SH, -NR7H, -O0R26,

-SR26, -0(CH2).0H, -0(CH7)n,SH, -0(CH7)", NR7H,

-S(CH2).0H, -S(CH7)",SH, -S(CH2)",NR7H, -0C(0)NRIOR11,

- SGER)aNRn0,Rlytroxy NG KgxiRk OIRla haloal@( ﬂbdﬁpalkﬁﬂ@m

- 0 R7
%&?@@PR” @% a5, N@%%I) RO 50,08, o
& ,ﬂgr -fCHZC( O) 01( 7) - NR7CH7 C( (7)) OR7, 0 ' oR
LGN gy SR S AR
5- 8§bﬁQrle_R;li7bl§lhtu§g a%&ﬁg,&;lpiﬁﬁbl\lndgﬁisléb]smgt;?%ﬁ)ﬂ) ngg%loﬂll&,su?stltuted _
. ) c%@%@?y}ﬁ,opilmﬁ%&%‘%s%}ed:%&%e@g(q?n o;itg@%lgs(ﬁﬁlﬁted heterocyclyl, an
- mggﬁhﬁlﬁ)lﬁ)l\l glmbtﬁe%sg) NRblﬁ:ﬁtgfhllé)% subS@(nS@lNNerOBIyI ﬁ?q gptlona]ly substituted
i B S, A, e
1 gﬂﬁﬁ@NR&) “;ﬂ?ia@&l ahW@(WRgﬁNBbMR}C(D)%RQ PO@X()}J?HQ(,O)NRmRn,
opt I
10 SRR SRy Oy ool Do 1y OBERET Prr Ry R RR o
an kihpand(R:u'adakem tsigdﬂmr Enuhttl&cbaaioh)myis to &hich ey oreaitthghed form an
SunsS cl.oal n_ opt al
oy Pl R R uthsnt o SERABT bl SRS I gl svbtua
an Imptchlﬂl, bryanspr@tailly lsnhlﬁdtu&d)l'llet,eroalyl optionally T
substit ed e I i onal Iy bst
aral (:yIU}{4 ﬁa&)‘ﬂd %ngf{?@ gﬂ%@t :§g ?é\%ﬁ%ﬁ
15R7 A0S, m@HQaNR7mc<scrEHﬁma -S(@meﬁrepmldlemmm H,
a
20sERIORRER L RER G R Bk PR el comn
al kle)(]I(O)&n -@g(@lﬁ)ihl FSC(EOR, Ifm@(@)eﬂay@@&m}&] &BCH,C(O)R,,
Opt yC ) y
subsgfl r}?H Xgﬁﬁm erﬁdt@;@ﬁ]{:” Zgﬁ%arﬁ‘g@fﬂ@%@dt ed
ar yDCHa®(G)PRiBnal $®Hﬁlﬂﬁmﬁom eCNRwéJHe(E(@iNY\Iwa1ar-IOS(O)pR7, -SS(O)pRs,
opt | s
2Osubs? nﬁb{)"ea w@vé{#&?‘&y Szilb%(ﬁ(ﬂ{”’k”il ﬁi@%k&i 1 f 88(0)P0R7’
eacBS@)E R eXR£S(0),ORi, mﬁ}msm,e FRC(§)Re HNRC (DB WB)@&,
sub ed I Iy Rut
n S SRE TR CORS T oRENE Ry sEETTR T SRa A Rgsn.
ZOOQCOQR:BHDPSENFSZGOSNREH(WS)Rv, -OC(NRs)OR;, -SC(NR8)0R7,
‘ -NR;C(NRg)OR;, -OC(NRg)NR;oR}j, -SC(NRg)NRjoRj;, or -NR;C(NRg)NRoR;; and
25 Ry, for each occurrence, is independently, selected from the group coqsisting of H,
an optionally substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
‘optionally substituted heterocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted heteraralkyl, halo,
30  cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, -NR(R;;, -OR;, -C(O)R;, -C(O)OR,,
' -OC(O)R;, -C(O)NR R}, -NRsC(O)R;, -SR7, -S(O),R;, -OS(O),R5, -S(O),0OR3,
-NRgS(O),R5, or -S(O),NR¢R;; and

L’, and R’ are defined as for formula (II);



- 19 - substituted cycloal kyl, an optionally
substituted cycl oal kenyl, an optionally substituted

whedsoosycl yl , an optionally substituted aryl, PERUS2008/001693

5

optionally substituted heterodryl, an optionally
substituted aral kyl, or an optionally substituted
heteraral l cyl; or RLO and R11l, taken together with the
ni t r ogewor & Gutskries pharmayeusicdlyacteptehisgalt, fsolvate,atathrate or a prodrug

% ?r&?l |y substituted 5heterocyclyl or an optionally

S uted heteroaryl; R26 is a | ower alkyl;

R35 and R36, for each occurrence, is independently -H,
an rogrtei embaﬁilngpms thepraseni irmgntadniydyideasompauindngpiesented by formula (V:
substituted al kenyl, an optionall yRsubst i tut ed
al l cynyl, an opti onal | y substituted“ycloallcyl,
opt i onal I y substituted cycloal kenyl], an opti I
substituted 10heterocyclyl, an o ally_gR bst it ut ed

aryl, an optionally bsti t ut ed
optionally substi t ut ar al kyl , 'on Rys
oget her

substituted P)et erarallcyl, or
with Nto whi-th t hey2 _
menber ed heteroc s an optionally
substituted aryl Ay substituted
heteroaryl; X20 i\§ a CE'/ y NR ,_-C(O) C(S)
C(NR), or 1 5Zis a i 243’0 %
4; p, for each occurfence, i pendent 'Y, 1 or 2
or a tautoner, phar ﬁeutl ca‘Nf-y—Nccept abl e salt,
solvate, clathrate or 'a prodrug thereof In one ~
enbodi ment, the present invent(¥n provides conpounds. . .. _._
represented by 20forrmula (1X): (Z)n wherein: R2 is
-0H, -SH, -NRH OR26, -SR26, -0(CH2)OH, -0(CH2)", SH,
-0(CH2) % hNR'vH-R 1,291, B CRE) Ry sy, anB(Chi2)defineBHs for formula (IV)
-S(CH2) .NR ' H, -0C(0)NR1ORI'l, -SC(0)NRIORLl 1,
- NR, C( O)pNRtafairler, phﬂﬁ(a@éulﬂpally aBEplp IR, salt, sdlRat€;( Mk iRdte, or prodrug

%ﬁﬁ‘)@? -SC(0)0R7, -NR, C(0)OR7, -0OCH2C(0)127,

0) R, , -NR, CH2C(0) R7, -OCH2C(0) OR?,

- SCH2C( 0)012.7, -NR CH2C(0)OR7, -OCH2C(0)NRI OR11,

10 - SEHIE(B)RHmcoRIHE presDIPGOBINHREAE RITPAUBROGBIODIFIS formula (VI):

15

20 - -NR7CH2C(0) NRLORL 1, -0S(0) 1, -SS(O)pR7
-S(0) pOR7, -NR7S(0)1, R7, -0S(0)pN
- SS(0) pNRI ORL1, - NR7S(0) pNRLO1t 11, -05(0) p01{2$52
-SS(0) OR7, - NR7S(0) pOR7, -0C(S) 12225 S) i
-NR7C(S)R7, -0C(S)0R%,. - S S) OR ) 0
_0C(S)NRl ORI i, -SC(ENRI ORI, _ %R%
- 0C( NR8) R?,
HO // X45
N 1
I
o
OH NN
(VD

wherein:
Xys is CRsq or N;
Rsg is selected from the group consisting of -H, methyl, ethyl, isopropyl, and

cyclopropyl; .o



5- SC(NR8) R7, - NR7C(NR8) R7, - 0C(NR8)OR7, - SC(NR8)OR?,
- NR7C(NR8) OR7, - 0C(NR) NR- SC( NR8) NRI OR11, - NR7C(NR8) N

WQR00BRYT640 - OP(0) (OR7) 2, or - SP(0) (OR7)2; and PCT/US2008/001693

103

is 0, 1, 2, or 3; or a tautomdr-, pharmaceutically
acceptable salt, solvate, clathrate or a prodrug
thereof. 10 In one enbodi nent, the present invention
pr oVi deﬁszdssqb&;tmdd&mtdapgmpnmsdtihg/oﬁ -Biy matlhal ¢thy 1, n- p(dp)/l tsppropyl,

0 KBRS ARG b oRtBlat e gl ©

the pr eﬁamnd R@\mmaicb,rinqnpmdedmbs -dbnpduhdﬂmylr eptsepremtl;enl
Pyv\;]g: g‘fy 3 &%4) takenx\%eé%p »%{t}gﬁiﬁ PC”&HSS O\%ﬁéhot%16arﬁlan%ﬁ81 form a

i spiNngk, c;@RﬁﬁxenSleﬂ.cylck)oNem,rl r1@845 Y42 for each
occurre LS, i.ndependent : R41
is - @-Is el%ﬁdr}raﬁptgp Ouﬂa‘%{qs'm%%fo!{f t%ﬁleg 3kyqd, an

opOObia@Hi yndubstituted al kenyl an optionally
substi t L1c Yy Substituted
cycl oal dyalndﬁdnar%%‘%fjﬁng%% on su%s?ﬂ] uted cycl oal kenyl ,
an opt i onalahtpmsy) pbdrmhcuachllyat@pablgchlylsolvae ctyttiratonalprodrug
?, }ut ed 10aryl, an optionally substituted
roaryl an optional |y substituted aralkyl, an

) optl onally substituted heterarallcyl, hal o, cyano,
_ ni trane egibadiodintnthe peesérairyantiopyprqides h@nmuodad ﬂcyﬂesenmd by formula

15

20

C{%? or cycl oal koxy, a-hal oal koxy, -NRIORLll, -O0R7,
127, -C(0)01247, -C(S)R, -C(0)SR7, :
0(5)512.7, ~C(S)OR7, -C(S)NRioRi i, -C(NR8)O01(7,
-C(NR8) R7, - C(NR8)NRIORL1, - C(NR8)SR7, -0C(0)R7, R
-0C(0) OR7, -0C(S)0127, -OC(NR)OR,, -S 4
- SC(0)OR7, 15- SO NRI}AR7, - 0C(S) 127 :
- SC(S)0R7, -0C(0)NRIPRL1, -0C(S)NR

0C( NR8) NRI ORD L, Q) NRI ORI 1,
-SC(S)NRi ORI i, 0( 3 - NRVORL1,
-NR8C(0) R7, - NR7(] ' R7C( NR8) R7,

NR7C( 0) OR7, - NR7{I{ NR8) OR7,

- NR7C( S) NR101111, » * _SR7,
- S(0) pR7, -0S(0)pR7,T- ‘ -S( 0) pNRRGR 1,
20- S(0) OR7, -NR8S(0)|'. 'pPNRI ORL 1,
“NR7S(0) pOR7, - S(0) iRl ORI 1,N-S0) pR7,

(VID)

wherein L’y and R’; are defined as for formula (III); and Ry, and Ry; are defined as
for formula (IV);

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or prodrug

thereof.

In one embodiment, the present invention provides compounds represented by
formula (VIII):



- SS(0) OR7, -SS(0) pNR1OR11, -O0P(0)(OR7)2, or
-SP(0) (OR7) 24 R42 is -H, an optionally
wasdtowt ed al kyl, an optionally substituted BCRENNG001693
an optionally substituted alkMwl, an octionally
substituted cycl oal kyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl,
an optionally subs&Zhtuted aryl, an 25optionally
substituted heteroaryl, an optionally substituted
aral lcyl, an op naIIy substituted heteraral kyl,
hydroxyallcyl al kyl ,r@ haloallcyl, a
heteroal I cyl ,| - )- - L, C(0) OR7, -C(O)OR?,
-0C(0)R7, -C(|Q) NRIORL1, -S(§)1, R, [['S(0)0R7, or
-S(0) pNRi oRn; 3 44 -ar in endenqtg, -H -0+,
an optionally supstitutég. al kylr; an ﬁﬁfionally
substituted al kepyl, an tiopally subsgtituted
all cynyl, an optrpnal ly substntuted cycloallcyl, an
optional ly substituted cycl oal kenyl, aRseoptionally
substituted heterocyclyl, an optionally substituted
aryl, an optionally substi t ut ed het eroaryl, an
optlonally substituted ar&HByl, an optlonally
substi t yhedifeteraral kyl, hydroxyalkyl, al koxyal | cyl ,
hal o, cyano, nitro, guanadlno a haloallcyl, a
5 het er oal¥kiylO orSg( 0) 1247, - C(0) 0127 - 0C( 0) R,
-C(0) NRI 3 Ri 7,
S0 Rgal]OHNR?IS-i(\l &ﬁ&ﬁ) RIR ( IOO%IQ)) FoH, %ﬁﬁ@m@ﬁ
A e r el S LU Sl N N
! akenhRAGRNCINRIA ORI, 9arda@>m Q5B(3)R;, WNRO(A)REY.RAB)OR

attached orm an OR i onal substituted cy
i

an-FPOORal NRGEHS Lo, STBERFonar R OO,
9R d
T ar Rt OpOR ?éef‘?(’?ﬁm‘: SHE L s S (i TP

het er oar

oc%ﬂiz WR@%@(@IRZ?H'@)@Q)NRQBGI—E%W# -SSEPBRa Y FQOR 7,

1@6@%%()% RR7 & K E‘ék'fog Fil“‘?é)*’ﬁ“c{“y 0S(0),0R

pﬁ?v Njap )611277 CS‘C)B@) @Pﬁ NW@(SOB(G R@C(S)ORv

Mé{ﬁ%%g 8R7N ZWQ@RB -NR-C(S)NR R},

Rp)R 7» WR@QRl

0 S 2086
Olgﬁ)@ﬁ?{&omd?pm 1@%&( %?b’mélglz% (55( 0) ogmm"’ "
ssc‘éb’@#PRﬂzwé?@)@w,; _0Q(S)R7, -SC(S)R7,

- NR7C( S)RR{s -1 O%ﬁ)ooﬁ7optlom§/$)1&ﬁzned a 7%§F%Z11y substituted alkenyl,
-0Q( S) NR'ORLT, - NR7C(S) NRI 0
-0y Rﬂtmy'msubstwmm‘/h?n Optm?b( RSy tRpd cyciratiykay optionally
20- S%M@l&)i%éagalke'nNRZl%Mh Obstiv@ed w&wplﬁ éﬂ-uonal substituted
- SC(N128) NRI OR11; . or - NR7C(N128)NRIoR i;  and 15R4
f oRTYASE wpt&r@m‘ pubstitated heteropyh g ﬁEféﬁ‘P'IWSUbété?‘é%ffé'&Y'f Pici optionally

t heuudfi@tia heRpsdigti ng of H, an optlonally substltuted
al kyl, an optional |y substituted al keny

opt i onal&@" R i e?‘iﬁ‘tq?a“"éel“f’%%Vﬁepe“ﬁ?"%rﬂo%‘aapf gnally substituted alkyl,

SURS bpidabIBOsubH hiePAIketly1, aR BptfdailPadbtited MRSy, taH bBGbnally substituted
cycl gal kenyl, .an_o tlonallé??#bstltuted het er ocyc

I
25 an cw?qllslrlfa'xmoyu%rﬁg)é ybstifuted © ke"é‘narb‘ﬁﬁtﬁoﬁzﬂa’l sp?,stltuted }¥eterocyclyl an
sub ﬂidnbulj? afsitele® hi9R aY bptichalOQbEat@Y hater5ars bt bpiioRally substituted

ara an option bstituted heteraral kyl, hal o,
ZOGVééLorﬂ?Wﬁ “aadgkﬁé t%?%@Ybalkyl a het er oal kyl
- N12101R,4lahd R, QR¥% eachG(c@t)rR?xce 1ﬁ(13)ép@iﬂ%ntly Qah pRTonally substituted

: g%g%g%gﬁoéﬁgyﬁ@ 1&153 F%qnyl ?tméﬁyo%éﬁapmtsﬁgyr?yﬁan optionally

taut omer, pharmaceutically acceptable salt, sol vate,
clathrate or a prodrug thereof. In one

enbodi nent, the present invention provides conpounds
represented by 25fornula (XI1):




WD 2008/ 097640PCT/ U S2008/ 001693 - 23 - (XIl) or a
tautoner, pharnmaceutically acceptable salt, solvate,

web@slymie, or prodrug thereof 5 In one enbodi PERUS200$€01693

present invention provides corfpounds represented by
formula (XI11): R55 /52 -HO5 10wherein: Xis is CRs4 or

N; R56 is selected fromthe group cansisting

of sHistimret leydloallgt! haploptioraBp suhsyﬂUEed ay;doz{tlymylop‘r aiphally substituted

Rsﬁ?lter%cfcgyfl e&t pgonaﬁl?/ subs{1 tuteg pan%ﬁr g’naﬁg su tlt?{eij F'éteroaryl an
n- pﬁmnylly Sllethet)tg/ hr,alky( Or de)pﬁGﬁ-HS subs@dﬁ@(fﬁ@em‘h]kﬁm R0 and Ry, taken

i | t %lt[l\ml‘(:r%ltl}t?u)e %i‘trogesqsto erlllgch:ﬁms zﬁtaf;he%hforrh 3%3 %ﬂg?ynstut)éﬁtuted

5 20%#@@W©P@F¢ptnbnz$@@0l&ﬁxm&rearﬂ4 - R53
and -R54 taks ther wWith the carbon atons to which
t hey ar e%at Orm a phenyl, cycl ohexenyl, or

cycl oocResapd Rrad, ﬁ.‘g :eacdhrdcurrence, is independebtly {5 ars epteasi§cbubstituted -

P AT oRlsPHR, FRURLELIRA L Borcn sobr R, appronaty

S abltbstnsmld vmlmlkyi,l aatdpn@mﬁy subrstitpred dycugalltelnglg wocﬁpnohailycsnlstituted

10 enpotgro%n)%lytl NS op??rpall Bt{lkﬁipv\%eyrl]taln(oo% %}aﬂ% Su Qr%Qr‘;'F an

15

20

25

res
ph aptmakbuiubs:ahdeg' aratkyle pt zatﬁpaomjb'tsubssmltedateerarajk)d,tmr}?ai and R,

or to%{at%gnr With ]Lll'l]c()e (Vﬁl%t) they are attached form a 5 to 7 membered heterocyclic ring;

Rs is an optionally substituted aryl or an optionally substituted heteroaryl; -
X2 is a C1-C4 alkyl, NR;, C(O), C(S), C(NRg), or S(O),; '.
Zisa substituent;. J

tis 0,1, 2,3, or4;

p, for each occurrence, is independently, | or 2;
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug thereof.

In one embodiment, the present invention provides compounds represented by

formula (IX):
(Dn
R> -
= R5 Y
N Y N /
R N—N R36

(IX)
wherein:
R, is -OH, -SH, -NR;H, -ORy, -SRis -O(CH,)nOH, -O(CH;)nSH, -O(CH;),NR;H,
-S(CH;),OH, -S(CH,)xSH, -S(CH;)sNR;H, -OC(O)NRoR};, -SC(O)NR R}y,
-NR;C(O)NR R}, -OC(O)R;, -SC(O)R;, -NR;C(O)R;, -OC(O)OR;, -SC(O)OR,,
-NR,C(O)OR;, -OCH,C(O)R;, -SCH,C(O)R;, -NR;CH,C(O)R;, -OCH,C(O)OR;,
-SCH,C(0O)OR;, -NR,CH,C(O)OR;, -OCH,C(O)NRoR};, -SCH,C(O)NR oR}3,



I n one enbodi ment, the present invention provides

conpounds represented by fornula (XV): R6 WO
WQRo®8108F640PCT/ US200814101693 - 25 - wher ei n: POT/S2008001693

or -S-; 12.] is an optddonal |y substituted

al kyl, an optionally substituted aryl, an optionally

substituted heteroaryl, an optionally substituted

al MﬂHzC(ﬂiNB{iﬁRhnon@S(QDplSvub%%(DDpBb,eG(@)LCDI&NnyRﬁ(GﬁRu

t
RN X Bl RGR, Y RRARO KKl RIGEIRY L¥s Oy ORs
hetNR-,66Y)eDR, -0@$)MHM?)MUM7C($RGGQQ(SJOWJ -SEHRB)OR,

PAREREY MBS TS b MR LR,

S - O(MRE)RJ SRHva(NlG)&), - ORRYRE)OR 0 --SCAHRIOROHNR,C(NR;)OR,

o SRR oo

- OHRQY(ORRZ,and SCH2C( 0) 127, - 0) 0127,
- SCH2C(0) 0127, -OCH2C(0) NR101211 - SCH2C( 0) Nft 10R11, :
-0S(0) 6R2s 0,-1SB(O@)&p&@]@utor&r@l@ﬂﬂ@?qtim@g&@?gjm @R1solvate, clathrate

- or%ggge ., -0S(0)p012.7, -SS(0)pOR2, -0C(S)RY,
- %ﬁ%‘g? ; _-g"égS)om, - SC(S) 0127, -OC(S)NRIORl 1
- S R AR s P g A e

- OR{rM(DEN) 2, or -SP(0) (0127) 2; R5is
- X201250, an optionally substituted al kyl, an

optionally substituted al kenyl, -an opti onal | y

substituted allcynyl,| an optional Iy substituted

cycl oal I cyl, I@n optiopal 'y substitut ed cycl oal kenyl ,

an opti onal I y Suhspifited heterqeyclyl, an optional I y

substituted aryl, tional Iy subst ivuted .

het eroaryl, an optionall substiltut ed ay I kyl, or an

optional ly substi t\ 2

optionally substitut®e

substituted al kenyl, j|n optiofally//substit Ufed

al kynyl, an optionall ' cycl oal kyl, an

optionally substituted® cycl oal , an optr gnal Iy

substituted heterocyclyl, an_optionally subst ituted

aryl, an 25optionally substh(QJt ed heteroaryl, an

optlonally substi-t yt ed aral i onal .

suB%"c PHPER PSRy |a&<37Pta 4 S‘a&%ﬁ thrﬁFe%%prodmg thereof.

15 rggt%{(qg’g haI aI | C%n’[ @%ggt?gne%gguégcqmpo&c%)rwsemed by

C(c la (X 15:( O) 8127 C( S) S127, -C(S)0127,
-C(S)NRI ORI, , -C(NR8)OR7, -C(Nfts)127, ,
- C(NR8) N12101211, -C(NR) SR, , 0%0) 127, -0C(0)0127,

-0C(S)0R7, -0C(N&28)0R7, - ) 0127,

-SC(NR) 0127, -0 3127, 30-%{ S)R7,| - SC(S) OR7,

-0C(0)N12101211, |-0C(S)NRLO1R7 1, -0 N% ®1012,

- SC( 0) Ni19+2, SC( S)NRI OR ,

- 0C(N122) R7, 01217%2- NR8C( 0) 127,

-NR7C( S) R7, . -NK7C(NI2.8)12. 7,
- NR7C( 0) OR?, ! _Rys
N
o |
R3s



-NR7C(NR8) OR7, -NR7C(0) NRI OR11, -NR7C(S)NR, 012.11,
- NR7C( NR8) NR1LOR11, -S R7, -S(0)pl27, -0S(0)1, 127,

WO GBEOIBRY, -0S(0)pN12101211, -S(0)0R7, - NRB8S(B)WBRANI8/001693
WD 2008/ 097640PCT/ US2008/ 001683 - 26 - -NR7S(0) pNRL oR
-NR7S(0) p0127, -S(0)pNft10R11, -SS(0)pll7, -SS(0)OR,,
-SS(0) pN1110Th1, -0P(0)(OR7)2, or -SP(0)(0OR7)2; 12.7
andh&sin: for each occurrence, is independently, -H an
optional)y substituted alkyl, an optionally
substit hél“e'&% E )}#‘2’ an opti onal | y substituted
al | cynylX,, isiCRopdrignal Iy substituted 5Scycloal kyl, an

optional)y. sub tuted cycl oal kenyl, an opti onal | y
substit yt“é'ai#gt dcyclyl, an optional |y substit uted

saryl, ar,0pN @G,y substltut ed heteroaryl, an
opti ona

tituted ara onal |y
substit yt‘?effrﬁ é’l"%ﬂ"éﬂ"?&fs ‘" epe de"“ﬂ{f%@ﬁﬂl for each

ocC E ur r eRG;Eis -H,SOH) cBIp@Adpidnk Ny substiute@ BIkPIDAr m@hélw substituted -
S u

B SR EPI LY BT 56 S B g oo S0 g pgioY, an optionally
goi\liu@sémtg ﬁ?cﬂﬁblk‘eﬁ?lo alallalbtﬁgliu lly @Eﬁﬁ?f". ?f?bdyylﬁg ?bSﬁtidnblﬂ)eﬂbstltuted
oY SisDan sl Shebien frEatkh o1 oouaro B SPuGE GaRS an optionaily
s u blﬁb:;sﬂéﬁlféﬁ agtfh&ﬂ@n q?fo)é byanlagmnecptgu??a.hb wd}&waﬂctgl 2 eréter@alkyl/lz an alkoxy
or SFEYG Ak RA haloAeR PR AR HSR sk,
ts Sbwbbm theyory, er(:)(fbm'a@mﬁdC(Wmm?FC@m«bmn@mRs)NtRbo:z,1,
et S otdedt B Cil - SRl o S0,
15 gg;swalkﬂq&sws)m,utse@s)a; ,Y$C@HORY) gp(tgimaekh Y- OC(SF,()NR.ORH,
ot OIS N R e NRANRGR, » SN b CORROR
f orscemﬂi@kocauor)mfaapj SNRsmd@Hendmt:tngJ rNR;C(s)OKOJ{ N§7C(NR8)R7,
o PRGOS NG HROBRS SR ORR R RSB IR Ba | y
aC Q@WER@NR@JM”, -S| VM,,CLG‘&(DDPRB eOS(O)ﬁO]RH OOB@Q) NRoR11,

20 K B RS ARy R SR8 G ss o,

25p83710),08d, -sbw)pmh,em,1,¥0Pg))(($17)§6d-sR[0)(eRgn optionally
substituyted

ot ou ot Rt direhos SubsablSApS), an iRl wbERE Hhgral o0

al byﬂlqnal])hﬁrbstReted slkipotl, dﬂ&)‘)ﬁonamheutsmmbdldpld&all@h,(ﬂmmldhally substituted

Tabl
t gﬁ)( Z?fiél}egbr'l %ﬁ Q&RJ?%I&W%% 6%%/&19';611 8ptéogfalilyssu%st1tuted aryl, an
25 sobmainelsty subktittifed aéterdaryh) al bprioasl]y subltitired pakkylotn @rtiodillygsbstituted

r abrreloL PR g Bnad b biiedbyc Brrefet <O
-(CH2)mC(O)OR;, -C(O)OR3, -OC(O)R;, -C(O)NRoR};, -S(O),R;, -S(O),OR5, or
-S(O)NRyoR ; o
R4; and Ry4 are, independenily, -H, -OH, an optionally substituted alkyl, an

30  optionally substituted alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkényl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally substituted
aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, halo, cyano, nitro,
guanadino, a haloalkyl, a heteroalkyl, -C(O)R;, -C(O)OR,, -OC(O)R;, -C(O)NR (R,

35  -NR¢C(O)Rs, -SRy, -S(O)R;, -OS(O);R;, -S(O);OR, -NRgS(O),R7, -S(O);NRoRyy, or



proteins. Hsp90 is necessary for the survival of

nor mal eukaryotic cells. However, Hsp90 is over
wex@sessed i n many tunor types indicating thatPCT/URHYS/001693

play a significant role in th® survival of cancer

cells and that cancer cells may be nore sensitive to

i nhibition of Hsp90 than normal cells. Thus, the

C ORRQnA RS, takedwbektar Wathtie carbon ato@pROuicisthef araayached fotth an

WO 2008/ 09 640 /001693 - .- _herein, ar .
t aBP‘b‘Wé(’%S E)‘H&‘F%’é‘g‘ﬁ’ﬁﬁef} i ?'&PPHB'B’é'RStS‘i‘BF"é“egérﬁs",“ optionally substituted
Sohtafoeygclyl Cdrah bp@dnaBy subyiti@d R&ero@9l; y mor phs or prodrugs

Such- a5 Reahodr O SHo g e RSRepEUTRe. SGHEEOH

51 NLOIGH,)BH; 208EHHINR/H, r-SGITﬁ%ﬁ)wnﬁS(m%SIﬂgSmHz)&mﬂﬂi are

A LT e SE e T ) g

af teR, (O} FEOLO)IR, h- me)cm7, NER&C(O)ORR t-DEHBOE@IRK, C-SCH,C(O)R,,

et 9&%@%&% GO AL OB e

adV@OHagestfoRhntsmﬂzb(mmmatlmcm(owmkhha»S(O)pR7, -SS(O),R,,

0y OB Rk OB MR TR usSl R ekt SRR By HS(ONOR

SI g8810), ORANAUSTLD DR, h@w)kﬁers@mmr\tmcmm Nog($ER,,I N

or A OR, “ABRASRIr GPCCHR e PSR e SRR

pat@maw)morsa:(wmmp FORJCESRE)RY -SIOMNRE)OREOLEETI(NR;)ORy,

of e Res e BRonG -one BN RE e B s an

5 Ot her c h&g]\ﬂdrh@d’]ﬂnemﬁdnee &tgﬁﬂﬁpSndehlfo, BEEcted frdo@th¢ gkdup consisting of H,
resul ress atian of the tuno

| a8 opiaeah) BT EL ARy b e Sy Bisatiengy Stigghald Sbstinted
aggIkemd] aneoptitihdlly diiksg ey Slbalktl, dnloptiorlly Babitimted@cloalkenyl, an

AR TR ICRY T SN e s R -
enthewioantas optfnonhh}@sdbwetﬁﬂ biatkyf, oh bgisgally\hbsinaedihaahaiggidhalo,

conpound. i s na 0 icted b tructure

20 0 TiRopsh Gt pmay - L VRb ey R coRorC Oy -cor0R-,
clompoww)m,odrC(ngﬂh@,r ﬂ*ﬂQGT(ID)PG ?19&4} eBLOR AL, ?mls;eogat ;S(@)E@Rn
a [ e refer to crystalline forns
mh2$5¢28ggfyén§«ﬁ§%§ UFes are incorporated 20 into the
Cr ysi altohmt, pharehackitically actepaibishit, Zalatetlativale \bah prodiuy thereof.
i ncl ude water or nonagqueous sol vents such as ethano
i sopoapanbbdinfEthe pesdrt tnvaaiich peivives cbapbmeds rapkdsented by
Et QAc. Sol vates, wherein water is the solvent nolecule

25|h@6ﬁﬁ8?§¥gﬁ |nto t he crystal lattice, are typically
referred to as "hydrates". Hydrates include
stoichionetric hydrates'as wel | as conpositions
cont ai ni ng vari abl e anounts of water. 25Wen a
di scl osed conpound i-s named or depicted by stnicture,
it is to be understood that the conpound, including
sol vates thereof, may exist in crystalline forns,
non-crystalline forms or a m xture thereof. The
conpounds or sol vates may al so exhi bit pol ynorphi sm
(i.e. the capacity to occur in different crystalline
forns). These different crystalline forns are
typically known as "polynorphs.” It is to be
under st ood t hat when naned or depicted by 30
structure, the disclosed conpounds and sol vates (e.g.,
hydrates) al so include all polynorphs thereof.
Pol ynor phs have the sane chem cal conposition but
differ in packing, geonetrical arrangenent, and other
descriptive properties of the crystalline solid state.
Pol ynmor phs, WD 2008/ 097640PCT/ U S2008/ 001693 -28 -
therefore, may have different physical properties such
as shape, density, hardness, deformability, stability,
and di ssol ution properties. Polynorphs typically



10cl athrates ("inclusion conpounds”) of the conpound

or its pharmaceutically acceptable salts, solvates or
w@odognersphs are al S O included. "d athrate" rREBUS2008001693

a chem cal substance consistiag- of a lattice of one

type of nolecule trapping and containing a second type

of nol ecule. The present invention provides conpounds

di scl osed herein and uses of said ounds to

15inhibit 1-1sp90 activity and for |the treatngnt of a

proliferative disorder, such as cancer. In pérf?cular

the present invention enconpasse dbf conpounds
of the invention to-f4pow or sto owt h \of

cancer ous ceIIs or tp reduce orlle te ¢ B
cells in ag referably s a

mamal . I n cerftalmA adi ment s, Conmpouds of the

i nvention can be i conmbi ngtion with 200t her
chenot herapeuti c|jagents [and maw help to prevent or
reduce the devel opaeniz=« ti tantRg;

cancerous cells in aymanmal \\ I'n tH#is hb o nent he
conmpounds of the invention nay all ow educed
efficaci ous amunt ok a secha‘ENenDtheraagutlc agent
given to a mammal, béecause conpounds of th®88invention
shoul d i nhibit the devel opment(xpfy mul tidrug resistant
cancerous cells. 25In certain enbodi ments, conpounds
of the PhYEHPMSH PRafmaptigallyorartaplisalt. selxtthesiathrgie, gyprodrug
prevent ireopf 1 Nnfections. I n another enbodi nent, the
‘present invention relates to a nethod of treating or
'5preventing fungal drug resistance in a nanmal in need
of such treatnent. The nethod conprises adm nistering
t o In Aee emberdiment thef presant inveatioprovisies gampoundsgepresented by
|h?|b|1§§xﬂ#sclosed herein. 30l n certain enbodi nents,
-conpound the invention can be used to inhibit the
activity of topoisonerase Il. WO R
2008/ 097640PCT/ US2008/ 001693 - 29 -'¥n certain
enbodi nents, conpounds of the invention can Bsused
for nodul ating the activity of gl ue [ Rr%
receptors in a cell. ' ¢ 9 t herw se
specified, the belo erms used||herein|are defi as
foll ows: As, used her-ln ns a °>°
saturated sHhi X ' ic
hydr ocar bon havi ar bon at ons.
Representative safurated strai ght chain al kyls include
nmet hyl , et hyl, n- pegtyl nRhexyI,
n- heptyl, n-octyl, &
saturated branched al kyls i |sodlop
sec-butyl, isobutyl,ltert- 1Qbutp, |é3peﬁtyl
2-nmet hyl butyl, 3- neﬂﬁﬁlbutyl 2- nethylpenF%b
3-nethy|penty| 4- nethylpent)(g1 2- met hyl hexyl ,
3- net hyl hexyl, 4-nmet hyl hexyl, t hyl hexyl, 2, 3-
10dinethyhhakyi 2 3-di net hyl pentyl, 2, 4-di et hyl pentyl,

2, 3- d| ex 2, 4- dlnethylhexyl

2,5-d 2% I’ 2, 2-di net hyl pentyl, .

2, 2- dl thshylsehm(qdl frorﬁﬂﬁ-gmilprtbh’sﬁsylh@eﬁ-ﬂ-yhtethyl ethyl, isopropyl, and
3,3-q|n§thylhexyl 4, 4-di met hyl hexyl, 2-ethyl pentyl,

3- §¥%V1ﬂ)ﬁtyl 2- 15ethy|hexy|, 3-ethy|hexy|,

4- et hyl Rexiy bqleCZGdrfBinhwe-gﬂ)wptchtysliqdeglbﬁ/-lH, methyl, ethyl, n-propyl, isopropyl,
2-

TELAY a8 RGN ke, 8CHS, -CH,C(0)OH, and -C(O)N(CH)y;
Rs; and Rs, are each, independently, —H, methyl, ethyl, or isopropyl; or



met hyl- 4- et hyl pentyl, 2-methyl-2-ethyl hexyl,
2-net hyl - 3- et hyl hexyl, 2-nethyl-4- ethyl hexyl,
w@208s/dd7edchy| pentyl , 3, 3-di et hyl hexyl, 2, 2-di etiyli/t$094/001693
3, 3-di ethyl hexyl and the |ikeq.The term
"(Cl-Co)allcyl” neans a saturated straight chain or
branched non-cyclic hydrocarbon having from1l to 6
carbon RL,GH® R, RARK eSRMEALIY @ CE&borCRIAL toWbhidf R:PSe Bhed form a
t hose 20shown above having fromlto 6 carbon atons.
Al RBFNYlyeXsighexenile PiiYeleostenyt BRBSOHd' s of this invention
may be eptid enatek Yrofths klohp Esdisid it -ANDHRLOTR, Eand
substituents. As used herein, the term "al kenyl" neans
a 9%terHted straight chain or branched non-cyclic
5 hydr ocapbpRuibAY, Parh@Micalll Qcct aQ@Ezh@Ebl@dt@%tlﬁ\ﬁQ or prodrug
havi ng at | east .one carbon-carbon doubl e bond
RepreseHPﬁ?fve strai ght chain and branched
(C2-0o)al kenyl s include vinyl, -25allyl, 1-butenyl,
2- butenyl, isobutylenyl, 1- pentenyl 2- pentenyl

g %P%)r?e od‘iﬁgﬁtgg%é %nt %exe rfﬁ?v H%seﬁ%ln%ounlds represented by

B-ﬁﬂxmhmpﬂVq heptenyl 2- heptenyl 3- heptenyl

1-octenyl, 2-octenyl, 3-octenyl, 1-noneny|, 2-noneny|,
10 3-nonenyl, 1- decenyl, 2-decenyl, 3-decenyl and the

i ke. Al kenyl groups may be optionally substitut

with one or nore substituents. 30As used hereln// ﬁe

term"allcynyl" meaps a saturated straRght chsg

branched non-cyclic dr ocar bon havf ng f PO 2 ts 10

triple bonddO

branched al kynyl™g

20081097640PCT/ U

2-butynyl, 1-pen

4-pentynyl, 1-hexynm NG

1- heptynyl, 2- heptyn;l S ny

2-octynyl, 7-octynyl], 1 “no ¢gd 2 nﬁhyn

8-nonynyl, 1-decynylQH2-decynyl, 9 decynyRgg _and the

i ke. Al kynyl groups may be optlonalli substltuted

with one or nore substituents X¥éd herein, the

t er m cye} pablofm¥l, phirRasatieni§atdep@ble dalt, S8INAe, cBifthrate, or prodrug

pol ycyclic alkyl radical having from3 to 20 car bon

at ons. ﬁ@ﬁ? sentative cycloal kyls include cyclopropyl,
15 1- nethyl cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl , cycloheptyl cyclooctyl cyclononyl,

-C i

A9 il Shd 8?%%%“@@%%%@3%% d%%d&@?‘ﬁdaﬁpaez‘an%eﬁ by

onﬁormulanﬁ(‘é) substituents. 10As used herein, the term

"cycl oal kenyl " nmeans a nono- or poly- cyclic

non- aromati ¢ Ryl kyl radical having at | east one

car bon- car bon| doubl e bond in the cyclic system and

from3 to 20 lcarbon atons. Representative

cycl oal ke Mcl ude c¥@lopentenyl cycl opent adi enyl ,

cycl ohexepyl, cy Iohexaﬂlenyl cycloheptenyl,

cydéflenept adi enyl || cycl oheptatrienyl, cyclooctenyl,

cycl ooct a trienyl, cyclooctatetraenyl,

cycl ononenyl onadi yl,\3¥§lodecenyl,

[ , 4, 5/8- hexahydr onapht hal enyl and
the Iike. qu{oalkeny —gLQppS may be optionally
substituted with one or nore substituents. As used
herein, the term "hal oal | cyl(Xweans an al kyl group, in
whi ch one or nore (including all) the hydrogen
radicals are replaced by a hal o group, wherein each
hal o group is independently selected from-F, -d,

-Br, and -1. The term "hal onethyl"” neans a nethyl in
20 which one to three hydrogen radical (s) have been
repl aced by a hal o group. Representative hal oal kyl
groups include trifluoronmethyl, brononethyl,

butynyl
thyI-I-butynyI




via an oxygen linker. As used herein, the terman
"aromatic ring" or "aryl" neans a hydrocarbon

wormngeyeda ¢ or polycyclic radical in which at rEEE$20081@1693
ring is aromati c. Exanpl es afyssuitable aryl groups
i nclude, but are not limted to, phenyl, tolyl,
ant hracenyl, fluorenyl, indenyl, azulenyl, and
30papbihyl, as well as benzo-fused carbocyclic
noi eties such as 5,6, 7, 8-tetrahydronapht hyl. Aryl
groups Wy ~Be'opti onal |y substituted with one or nore

SUbSt I t ReRtag opﬂrd’haﬂﬁ?ubst%ﬁeggﬁ@l’ %Z&%QBW%M&B@OM&%WW
cliC

- - enbodi ment,” the aryl group is a nonoc
ri ﬂ&stIWé heipiqaryhan Pptmakbbwﬁﬁtrrsté@,albewé@bewloa@ bstituted alkynyl,

5T eﬁ@éﬂt%ﬂaltﬂut‘s@ﬁﬁé&y@@al@p@ é}ftﬁbhally sﬁﬁstlk’lﬁ&ﬂcyb%ﬁlﬁédyl afllaﬁtlonally

term™"aral kyl" neans an aryl group that i s attached
an S{bﬁtétf’teép?)tﬁfﬁcwl aOP('EIla”QB)'IhSF Rl)t,qd@ﬁaékyé,ra@l%tlonally substituted
Rep&agﬁn&abfve aral kyl groups include benzyl,
ethyl 5napht h-3-yl, met hyl and the I|ke :
F%%(l gFoups may be optional |y substituted with one
or nor eRs}tgbsa@?t um: SORAS- is§6edott§Ji§m(§H Id(@Hg)e SA! -O(CH,).NR;H,
refer 0 an

10 por B IoPHar SGehmSHr S H eIy BI kP SONR o1,
r ei@e®)RY %(@kKyJ@I@g@RﬁUICECB‘)@R hf@c}fl l@nesél@ché¢)7f{7,

carbon atons. S ralg ai & k O%$ene ro
ar PR @ Vg -SNREPIPR i REHeXEMIReB 13 0P HAIR %1 1, ~OS(O),Rs,

: gf wé)pkn céad ©mt®s§$"m{ &RIPFBS(b)pr\%JM eNS0);0RHZ BHR0),0R5,

- pr opy.

s SﬂtzHc%si@é) DR #@@mpbgﬁmw PSR Ry
15 be_oaiNryS1) LSC(NR?RE' m@%@&“ MNRWOHJD@C(NRS)NRIOR”

substltuents sed hereln term "heterocyclyl”

M&Myc@?@)ﬂqubr eaPP) (”Qﬂ\ﬂhng 3- to 10- menbers)

or a poRyGY oL}, @hbplisall YutidieddIk(T, af th%qalmﬁrr&}dalkenyu ‘an
heterocxcllc rlnq system 15whi ch i s either saturate
#

ri ARfioaRTLsubEeed, I 2 GRUR B sabpivtes ﬁ:gf'oa}m an ggtionally subsituted

10zyesneh@dan oph@ﬁa@l"y@ﬁﬁ/sﬁh@em&r ayRhMopiRndIf sabstituted aryl, an
heteroatons; and a 7- to ered heterocycle can

20 ¢ o AptignAlly fybitiguted Wé@f@%'a%ﬂ%lonq*vpiueww arglkylebren spijenally
ha§mﬁﬁmk@aahaﬁm@|carbon atomring nenber. Each

heteroatomis i ndependently selected fromnitro
whi ch c&aisga oamn'@fl% é\&)s@@tea alkyNe@?Bnoapllycﬁyg{twc%@genyl an optionally

OX YighfHuted Aty St dnlptiohallG lsbtshtigdyEIbAKY R PAhady lshiRRRted
The 20heterocyc|e may be attached via any heteroat om

or SYASAY! a%noqwowélpfﬁé%sgmt%ﬁhe{ﬁéo%v'eiirb%lgrenaéy supgtityferaryl, an

25 mbp&k&b?ngﬁlbsm\hbd RABLAV0 b @pﬂona@yghsmcmgh z{iﬁlﬁyﬂ an optlonally substituted

I d I
abesonales e B Py besnisiit & RGP heRG R plosloy.

: e:mmm QR4 2a0Y0)R, t@(o%dfr%mrcméw ?vo)"m, -C(S)SR,, -C(S)ORs,
etr ro I elr ro e
t et N TR SR ool R R R s 5 Be R
tbﬁ @@(@PR'; ,Ubed)oRt, hoa(mmmptsct@)ﬁﬁgs@@poknmmm)% -OC(S)R5,
ose o | r ex R
30 1y essHn SHCR0R L PEEamR e b kiR R RRIC R

t erdc(oYRYN .26 OO NRRHP-SCES)NRRS NTDENRE RS, -SC(NRg)R5,

PSSR Rt s RS SR R oo,

S ubSRJANRHARNENRFCIOYNR R || GNRYQES)RRQGRGOMNRE TIVRYER, 0R P, -SR7,
th SR | UL ORR;, -08(0),0Rs, -OS(O)NRioR11, -S(O);ORy, NRsS(O)Rr,



As used herein, the term"heteroaronatic",

"heteroaryl” or like terms neans a nonocyclic 30or
Wpalogoyht c het eroaromatic ring conprising carBGHUs2008001693

ring menbers and one or nore 2¢et eroatom ring nmenbers.

Each heteroatomis independently selected from

ni trogen, which can be oxidized (e.g., N(O)) or

quaNRa BRI R 0 Y Ee$(0) AT, SUONRR| i NEB(R)}Rvg-SSUDY, ORI, de

ang n at| oaryl groups include
py%sg‘51 AR Eax?%’gbﬁég% furogt;qt“e)g’ WO 20081097640PCT/ U
S2008/ 081691313 foBRach obemwo{el;sﬁiﬂxdﬂ:pmderhtm sH, an optlonal]y substituted alkyl,
benzo IOP ?%1h2‘;zao Ikeltng/]lI S Ig%tié))l(]é roﬁj%t%t%duﬁ)fﬁ a|¥ ?ptlonally substituted
5 pyC)&kmlkyl ,an bﬁtmnhllil)asalbktyiltﬁd mcldaﬂcaizjl,mnlo,ptlwtly mbdtmu;eki heterocyclyl, an
py trjazin az hi adi azol v .
paels 10na R%mt dl r%la%?;monalb' g%XLgéZd }re roar)g,enz 181}a)I/IP/ substituted
|b na*olkylz mn:yi ?ptlblmlldaimp?l:]dddytel;’arilkﬁlr azol yI d
enzimgazo benzot hi azo Z a |1 az0
5benzoxgd’| ang &I” for eacﬁd’oflwencef }é/c‘t'?dzfﬁ Frgl ndofVytP 'Onyly ‘substituted

azakyldol qﬂtlpnallmsdlanomdralldaylyl arqoptload byl suhssyatlj,tedpal]jtylnmyhr; optionally
py 0 d i n rimdinyl, .
10 suga itg\{eﬁ b)fll(p%/ka/ é’nall enz% f% ?(@%F% qnnopgl(r)lléa){ly substituted
enhmdbcyelyﬂ antohmonlaby arbstantedatyll @n pptimpalhssubsitaed hz«ﬂerba@hnn
t?ptloHaer %ugsgglgo d! %gl&lr %rgan or?a?na y snyt!shtutegggtgrarahcyl pocr)lR tanng”, taken-- = -
betog¢thaivithathe mtrogzembo wha:holmycare aitabi&u,e‘lomaaroasptmﬁaltyhebsntuted
het er gar pmat i C [ 10Het er oar yl
F'e%erocymyl be 0(5’ fma elfsg)a'séébhse[e“ia‘gﬁed with one or nore
15 subst it Ra;n!;slow&sallgﬁed her ein, the term
" (C5) het,er.0 an n gmatic rin
of 5 rreir}fferg gp\/\ﬁ rai Sﬁgsél Ut?aa t°r8?18pt{?§§] ong%?ué?ﬂchefter?
ring i sXpeph&tad alil INRy, BED)RCOR OINRsOhS@3,; f or
exanpl e Xyge ul fur or nitrogen. Representative
(C5) het grlso%l%/l&ﬁ%e ?fcl ude furanyl, thienyl, pyrrolyl,
oxazol ym for eachlagwmtryhce is lndaz:odieyntly 1;$6xcaztol yl,
pyr azol I, I yI [ triazolyl,
20 t hi adi aﬁoflbi/%a%ﬁ)ga % ,"l?%g n%' péjzner ein, the term
"(C6) heneﬁrQJar%/Io? 3,rman&1tanerapltanaztc|emcta|®t ®ceptabdd dab, soivag, clathrate
of 0r6a g{ eOy\,her ein at | east one carbon atom of the
ring |s r l1aced with a heteroatom such as, for
exmmkembodaylgetmf cornpquodesf formudai(X¥\jrone Reporeséme delioyang provisos
I) \gteroaryls include pyridyl, pyridazinyl,
pyrzf I'nyl, triazinyl, tetrazinyl and the like. 20As
25 used hep@iv'rded thaewhear Yiis'9e bt Riais ah bqytiohal lyssabrtiged C1-C3 alkyl, then
heger.0 ? .that is attached to another group by
E( aI Icy ene. Representati ve heteroaral kyl s
i ncl udep@v(dpgvrhadwhﬁnﬂ 8IS-, gt apllle an@R (s tiower-aBkyy| thengRdri gt halo.
i m dazol - ‘él-rreth yl and the like. Heteroarall cyl
gr Sbmpepmmeyndsehapt indradlel yor sopeunduefedy irmhladaeim pr rypwers,
S upﬁ‘a%'éééﬁmaﬁy aé%%ptylﬁg gal@ esro?\JaQ:s c'ia'?lﬁ'attase ';1§laratgélp919ﬁlgrph95r prodru gs

her el
30 t emmebfa erthetrltia? Mlyny offﬂéﬁﬁg a@d Ithefﬁé’arfa@ttfrt@ﬁ tg\hdegtﬁdatlon of Hsp90 client
?r'&%h‘?sd HsP&Y i0 ndekedly 1OF @ Quw%%f%b%apaﬁ’(m%w&r i3 HBwéJ&P Hsp90
nternal carbon ators in the chain is replaced b
hetseV erxpisesed §Lmany48monyypey iggticagng thagjit may play a 51gmfcant role in the
- [ Q#%Lal%fﬁﬂ'@]ﬁ@‘md MR ERENcels indy Be rHQr%'sErisMﬁe kdWhBBRIon of Hsp90
and y is or a positive integer, and wherein
r eB‘Ia'aB%‘ﬁ‘éhfe”éf Thisethe spTRRAYNGT HRVA FEEbIOL orcg@ppynds pf agy formula
unst abl e conpound. 30Suitabl e substituents for an
al kyl, allcylene, alkenyl, alkynyl, cycloalkyl,
cycl oal kenyl, heterocyclyl, aryl, arallcyl,
het eroaryl, and heteroarallcyl groups include are
those WD 2008/ 097640PCT/ U S2008/ 001693 - 33 -
substituents which forma stable conpound of the
invention wthout significantly adversely affecting
the reactivity or biological activity of the conmpound



cYcloallcyl, an optionally substituted cycl oal kenyl ,

an optionally substituted heteroeyelyl, an optionally
wadpsiodtows ed aryl, an optionally substituted PCT/US2008/001693

heteroaryl, an optionally sulgstituted aral kyl, an

optionally substituted heterarallcyl, an optionally

substituted hal oal kyl, an optionally substituted

heheenabdi twytbmergpharatasdutiyal Baosdptablet salis, 8d1kamesyclathrates, hydrates,

: ﬁ%@%ﬁ%ﬁpro&%%%% ?é%?d] ﬂ%&%@%@?s%hdgrs&uch as cancer.
: %‘%ﬁlﬁggﬂéth%};ﬁrﬂgﬁﬂ l&l%?d%\gsg tu%({%R33 g%os)t agenfs that are

- CeINR3DY QR3I30 tredd S4r03rRB et onQG{S)pRBB/ay toOGHMRBEIrR3RD. Therefore, in
- NR38 NR28 R28R29 .
NSO RRANBIETT B B NROE TSNSy e g mer
- OGIé\I‘dR{ﬁR)TﬂJ'ItIBRMQance NRBRC003ed R3pgnsesesSi8 Gl B)oRAfment. One of the

- M e e

- NRDSIB( frp e MRS Dor ramsadpli cndactorEryp SEB in, signél tBn&RB(ion, have been

- OGRS 2000 0L S O SL0REE S SUMEDOR, e

10 - Sefethod RB%nﬁ@blmvé}mmwamom&bmsﬁmmmu Itaneously.

. S( g%raéﬁ%eﬁ %&u%%&gg"ﬁ] 323 !g%@g)?q\}tﬂoggéﬁpw)v%%ﬁg either alone, or in

1 5 @&hbmﬂ)nSmgxthef M)I(eﬂﬁBﬂI)cZa,geﬂstr merSPkely (Dfesul) id regression or

pref erabl e al k Kk [, all [, cyclopallcyl
o BB he i s W e Py B iap T oL ogeihpressive
hehmntmhg eyibtantakrk@X than bibtretuaratithl dvaidbletherapied. oal kyl are
unsubstituted); wherein R28 and R29, for each
2 8RUafe rivERRIBR! | 0nal |y
ituted al kenyl,
an optlonally 'substit ut ed al kynyl , an optional l'y
subsdes¢riptien otyrefened ¢nehoidiments afhe lomtlbwfﬁmst ituted
cycl oal kenyl, an optionally 25substituted
he | aY I
op ?[ﬂ%ﬁg Q?:Jc)&e %ﬁpt&ﬁ{d elgpﬁrlnét eorrggé}(;’tgc? B)g%ﬁgtg?elr }é rl}S to%}@/ understood that
su l@@lvatfaﬂe éd hggrates) ©f the compeund opits plaamacputinglhs edceniztdeisalts are also
h eﬁlﬁ:‘l@%@"‘%é‘l'\'atéﬁ Qferet[) @?s%ll;n@ ?orﬁ:ls l6\)f1|erelrlaéo“)%rﬂtyl%(fle<:§‘lhel§)éJQ:y”lcorporated
. cycloalkyl', cycl oal het er ocycl
20 hetindp dwg,cy}{stal laftige ﬁypng&n@taﬁg@@pr&r%h{@w mea/rleclu € water or nonaqueous
un%&bechtté dub gsdt;thanasﬁo Qﬁjangﬁ b]\j% a@éﬁrﬁcﬂcé}hgnf)%ﬂ]% 5r§:l EtOAc.
i ndependently, H, an optional Iy substituted al kyl
30&n vetsf,uwmeelm Vater e |S<t1m"éd1033ﬂ°k'é wworpomtﬁdoptputww lattice, are
S u%da‘l&"@&e@'tgw %dra@@ Q-Wdlrﬁ&qulydessmgdlﬁéﬂﬁ@@drates as well as
cycloalicyl, an optional substituted cycl oal’kenyl,
ancﬁpWﬁﬁwaFﬁy“@umSWVPUFQWOW§§e@%@?tlyI an optional Iy
substituted aryl, an optionally substltuted
25 hetvﬂregarﬂéclosmo%t)mm@hdryedw hggittabedniug (G be Ahdedfood that
optlonally substituted heteraral kyl” (preferably the
p(lw comgplmgnwpludlag p(&%%gtherafcrp%q»%s}ypn crwqﬂ r&épﬁ%wn crystalline

hetf&ﬁx@%}/ﬁ: l‘n‘{)lture@fe)’éof TRLRFPBkNGS or ﬁﬂ\alltéﬁﬂay aRB@xhibit polymorphism (i.e.
heteraralk are 35unsubst|tuted) :

s/ coRrEEY nigdpiseenberygeine fogas) ”Iahege dl\t!f\éorentmta]lfr&fonns are
eaeﬁm&ny Hﬁd»ﬁ%%bl?mbr@ﬁﬁ’p eingl &nsel tlhderlstobd thaiWwiRRthb@B@bd dépicted by

substltuted al ky o] S
0 an sEytyrenilg ¢ise! %sa%gft"mou'ef@ gﬁqﬁ %/fy(F re}s%) gﬂ alcrtg?e ¥ polymorphs
S Ulasekdof. UP&EGmEYRY 10aé {h_G)ﬂlme SHenoqal l:(ﬁlﬁkﬁisitlyn Butlisffdr inpRRing, geometrical

cycl oal kenyl ,. an tionally substjtu het er oc

o SERtenR 11 Qp BT AT REES S S BRog Sate. Piyinorphs,
substituted heteroaryl, an optlonally substltuted

5aral kyl, an optionally substituted heterarallcyl,

-C(0) R33, -C(0)NR2ER29, -S(0)R33, or -S(0)pNR2sR29
(preferably the al kyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl, heterocyclyl, aryl, heteroaryl, aralkyl

and heteraral kyl are unsubstituted); pis 0, | or 2;

and his 0, I or 2. 10In addition, alkyl, cycloallcyl,




B the

al kenyl , cycl oal kenyl, al kynyl, aral kyl, and
het er oar al kyl groups, may al so be substituted with =0,
we30sedsRB2. When a heterocyclyl, heteroaryl, BET/US2008/001693

het eroaral | cyl group contai ng.- nitrogen atom it may

be substituted or unsubstituted. Wien a nitrogen atom

in the aromatic ring of a heteroaryl 15group has a

S uthsteifdreiendy Hahednmﬂetehqg@ﬂcmybpbmeaslﬂu ai ﬁnﬁpbaﬂghsny thaiges..
atient”

ere
astREReo g, Stk oS BRan GRabT G ol Ripioal B it diffren
an melrmgtpbem IR dpeéths, atdox -ady poniderdifffaetigh patt@mgiwhichshBbeased for

ac n, ai | tur or a mal) ), pr.eferably a
RS s bt S Pl Pl Rl R B s
5 hObSﬁr,odﬁd&&efbl: eﬁaﬁhbbl by ch@hlglﬁlg& 4digting B¢ condiions €4e@ in dhdfying the

nmouse) and_.a nonke 20 chi anze
At Sl AR O b raPesB g e o VAT GG st i

en‘emrdﬂemlymdsxbes SHbidGedn, bse PolyHdipi AR EpoafdheBRakly SoioRrt&Sanother
ani n& %aig a. _horse, cow, pig or sheep), or a
peP (@Oﬁ"m e EHAItoRYi nea pig or rabbit). In a
preferred enbodi nent, the subject is a human. As used
hemgien a dishlesetdebmpodnﬂvienamerdeiﬁ- Gé;ﬁct‘éd)b}ast@bmteplt sz iba gndd:p;tood that

L.
10 anc'aﬁwrﬁ TP P RE T onetompBi o 3 BlmadeBi@hs alcCprabte
| mABIsoB/laieoxypol)aﬁtﬂrﬁ}ﬁserrealtd)mcluﬂbc( QllaGhedlréfenglto aciebndcal substance

al RURDHT ki e PRAEEBP Rt g TS o 4 GG S et of
at ewkculeespecti vely. Unl ess”indi cated ot herw se, the
~ conpounds of the invention containing reactive
f u'f" ! i)(r%pe%ngenQ ro(lsdéCTompouéaM Jlsrcl:ﬁ)gedrr}berel? an Lbses c?f said compounds to
15 | noihlldtd-lsmf)@h(ﬂmmdndjﬁr the areatest dfla@r(élfératl\}é}aﬂsot(bcismlh as cancer. In
d.er I%Q&lérv%tcse 8resen§ mvgrﬁlso% e%cg)%%?sﬁg e use 0 clo G oungs of tF al(r:&en\(lon to slow

or sites are bl ocke one ore nore protecti
gr ougep thEgenph eScaoferauictlilr & pdatec tlimigatg cawpsud @ils in a SUb_]ect,

PRt BN LIShigbenzy et horet iyl al 11

trimethylsilyl, tert-butyldinethylsilyl, acetate, and
t hén ¢ertRim, enEwéimyhesthecormspiunwfdwamqnéomaotbeosddrigccgnbjnq@'@n with

in
20, QP e PP B el BT PRy R ergfpoment o
( Fmb)drugxaﬁmtesncslfouscn"s &b mamhiab| In griotreledinmgt, greqempounds of the
e
AR AR o o R At B P ELHRBh Moraf@lfc agen
knewnn to méromsel, mcame@iprnmtydskf th¢ inventiom ghogldtinkibig the development of
W Greene, Protecting G oups
réﬁggynt es?ggaﬁ%hn Wley & Sons, Inc. 1981. As
used hereln the term "conpound(s) of thls i nvention"
25 anéh esrtain|egrbodiaments, qostpevnsls phthy invsntiRmfaT bonsed iy teireatipgnt of or
( XMeverion baR&tidns. Or @ pharnmaceutically acceptabl e
salt, solvate, clathrate, hydrate, polynorph or
prodrug thereof, and al so |nclude pr ot ect ed

deft e{, r8boriP i B RreseTHAVEIGAD ElAieido amethrg of ARG prgreventing

miYun%Ql"Hr? RsiBEeqf a FRmthaliidedd oG Bdafinddi d'f‘l@méiﬁ’d@oﬁlpnses
bonds and, therefore, exjst as stereoisoners,. such

dodBnidisEiRg tq e ﬁ@fnglat an eé:fectlwqu @n |I-§69H)e;p}§s>1tor dlSC]OSCd herein.
enantioners, or diastereoners. According to this

301 n‘]{re&ﬁ'ﬂamrémbbhiﬁleﬁh,ed&r@)ahncﬁbf the invlefsond@p be tised tdi@ni®it fhe activity of
includin%_tqe conpounds of this invention, enconpass
al fPP8FOPHE Y 15Cor r espondi ng conpounds' enanti omers,
di astereoners and geonetric isoners, that is, both the
stereochemcally pure form(e.g., geonetrically pure,
enantionerically pure, or diastereonerically pure) and
isoneric mxtures (e.g., enantioneric, diastereoneric
and geonetric isomeric mxtures). In some cases, one
enanti oner, diastereoner or geonetric isomer wll
possess superior activity or an inproved toxicity-or



20ot her isoners. In those cases, such enantioners,
di astereoners and geonetric isoners of conpounds of
W@ piog/091e¥ent i on are preferred. As used herei n, PETESI008/601693
"pol ynor ph" neans solid cryst28l-line fornms of a
conmpound of the present invention or conplex thereof.
Di fferent polynnrphs of the same conpound can exhibit

di { sical, che and/ or ectrosco

or By Br BB &t UGB RERTI-ECRT R e e acivic
bubf @h@cor@toi r&bﬁtaelﬁpceﬁt ability (e.g., to heat or

light), conpressibility and density (inportant in
formul ati on and product nmanufacturing), and

di ssolution rates (which can affect bioavailability).

Di f\f er eREBYNQIREYSt abi | ity can result from changes in

chem cal reactivity (e.qg., differential oxidation,

5 SUCRIetkierisel geaTRA, R BBIGH B RES heFBih Grel RBhEH a¢ FIRRA:
conprlsed of one polynDrph t han when conpri sed of

ther ol h).. or mechani cal 30char cterlstlcs
@usedﬁ"gﬁr%{r@ Aty E T %?P’é?j%“s St e beagpied non-cyclic
f awm@ﬂrnm Ihyv1Bg f6m QA Y@ EdriSont 2orkd) RPRANAAIVE Cathrhted BRMight chain

st abl e. pol ynorph) ,or both tabl ets of one

po?l?wa ffﬁﬁf%@é“&ﬂ Pk peEaopt B rePeER s RS S yActyl, n-nony!
hugidhi- ?e,e)ﬂ whil§ Eureed. briafohsd smyls mcﬂﬂeisbpxe§ylo§ec4botlyy RERBUIS rert-
ca ect

10 }Sﬁ;henm ggxpetbgl[) Il,eg qeﬂ%&u&ﬁrw%n@enwl ? methylpentyl, 4-
20&8&9@3@90?—6&@3&%&-%&@&3Xﬁ Berethyhexyl F-meEAhaal,03-

or n1  diffic ter free
nfne yﬁbé@' zﬁmgﬂ‘"ﬁ Ipﬁ%tP'Paﬁé’[ :pgtLylp egg eélt]ynfel’ﬂé' %’gape
or disdentsy1Hdk @l 7,5 ithdtnhead], Dafdﬁméth)ﬂﬁelﬁfl 3,1- dlmyu&wl 3,3-

or B HeRTL AT BRety oLy et TERdRergf, >ifpenn, 2

15 f uethhiaexyll, BcthidiRsyR 4 2thihekyilDmEhY Ic2- Srhylpentyl 2- methyl 3-ethylpentyl, 2-

non- i chionmetric n f
o R AP BPOTKE ermel De et Bens Rt B ety 4ne
t eediyiab:si, QEM1ethylli)'aﬁyl$3 B dreiyRKIC2, 0idiciHytheRYIES, $J'dtethylhexyl and the

ent on or, [ hereof in the form of
| a6t Eiofdalons MR oset pus ot hninr Bphinidpth-oveii
hatlﬁir@cagidﬁ&hwﬁ@frelﬁu|t66 c&rbéh atordls. SRepr&aiitatdle (BRCHAIky] groups are those

ed, w erein a nl ess.

0 1 1R A Wik 0P Gitathot flomsa Al Hrofies ik L ipounds of this
10013)6?;113*1 fchy b apticalty fipsticaey wéth opxdrdhare subdfituaither w se
react under biological conditions (in vitro or in
Vi yo) t ro e a. 6o pund of
by B8 besyeRi s 46RO S kbl s A il Bt tranpga non-eyetic
bi bj'ditgp'adﬂ)ln hedngl{rbmans |10 cmbdnfuagmsrmyl haeiugatdedsi arietcgrbbmcearbon
Egﬁ?uble ggpergse{nﬁ{lve str, E?l(t rﬂ?lgrz]mcli ﬁrgr&gg%%@d@agrﬂgl%i&lude vinyl,
2511 mhl)tl,ekalbltte};yl araltangk |sobut3derry|l Vla;telnwesl b-fpeme)’rypdbmdbyldf-butenyl 2-

];_grgt P%j&):)t%:r)),\'z a%m g%b uten hgxaetnylg? u y hexeBYIel -heptenyl, 2-
anmmemyl Biheprgairl Ol ycztabl a- oestxydr :S-pctbm)(b,hlymmymmrenyl 3-nonenyl, 1-
calr, on . )
or ARIARLLS o SR XEARL i HIRANEL SRs may be oprionally substtuted
anaMbgue@wn@rhdﬁummanples of prodrugs i ncl ude
derivatives of conmpounds of formula (1) - (XV) or

30 Tams %seld h(an-:m tHe QLAN ‘a&?n Imeansly%rate%al chalg%pgranched non-cyclic

noi eties. Pro rugs ca pared usin

we hydreqagwn haeing 6@1@ 2t i pa attqms@d:!@ues etrlﬁaéte@e@yrbpn -carbon triple
BURGR Rep et b D& ai oahB brAARARRYER 1Pk e faV ERY 14n P I, 1-
1722178, 7929- 982 (ngnfretd E Wl ff ed ., 5th ed }'(/ ris’%%y"y’
used herei n and unl ess ot herw se |nd|cated the ternms

"bi ohydrol yzabl e am de", "bi ohydrol yzable ester”,
"bi ohydr ol yzabl e carbanmate", "bi ohydrolyzable
car bonat e", "bi ohydrol yzabl e ureide" and

"bi ohydr ol yzabl e phosphat e anal ogue” nean an ami de,
ester, 25carbamate, carbonate, ureide, or phosphate



destroy the biological activity of the conpound and

confers upon that conpound advantageous properties in
woRws/09Beech as i nproved water solubility, inmprPUBUS2008/001693

circulating half-life in the g ood (e.g., because of

reduced metabolismof the prodrug), inproved uptake,

i nproved duration of action, or inproved onset of

acbu@ﬁyl pburﬂaynls;)dnb&gl B- pbmghl.pg; maﬂhym -Btmact-pengmbyt -hesyyl, 2-

E BT POV bl pap o1 ZbiPe P DR PRl thten oy T-ocomy, I

nohcaﬂyn_m, thgn)tn@l 8lrowatyl, al-deyynya,mdiaeﬁ\yl a}dwyrrw aa.@thd like. Alkynyl
am des al KOX
o EEY PP BBVt o bt

bi ohydrol yzabl e esters include, but are not l[imted
5 t OAsIuS’BdElfere&{ khel terestogelsalkdl’ eansacyiuexad, mdd- or polycyclic alkyl radical

8/.09 S2008/ 1693 - st er al kyl

PR 07 1ol R agn™ drarecoi vh & el an e bergey. I

of niet}@hydbpxbwabflcmbmar bﬁﬂ@:feﬁ@l kyutdHegg, cyldloheylecydbbcetyl,

I m m nes

et P ERaY v REEY BT ew ] GRER MFF-crelaniinbgroups may be
hebm@ewiubmtmﬁdiwhabeé ﬁxaﬁ@aaiusetuam nes, and pol yet her
am nes. As used herein, "1-1sp90" incl udes each nmenber

10 gLOEFlgegd%{(Qn]l Iﬁg{ar{ng‘ecg}:loéo rnygxlge:%g% £ m%r?o—%ﬁ\éclﬁggc %{ %réo%%rgnfmtic alkyl
h| gddhcyl lmmgeat leaq ohlsqm@lﬁbnfcarhohylombhcbmes theytycdscsystcm and from 3 to 20

rggn oms dR Hsepsgn |ve 2 Iél?ﬁl]g%yls mch& cm:]open&nyl cYcIopentadhenyl

HSI@Y(%HEWI, ,cyc/lbhesh’dlersfl £ einheptenyl,icpeondptad@hgindiciohtptatrienyl,
a n%c rr%ocglar1]1()I-I-cr:y(;f\:é:o(;?cttacrin enyq ca/{:ltooctaofflenlyg gycloo%at%%é@lw&clop}on%rgl

15 pr eicﬁasr@bhq:erattcydeueedmyu pgdodmcamhnyg 131;39415 @mle*ahf}aonaphthalenyl and the

ggg@ %%llf;aie@nglngrc’;u%(i: gylgléye gﬁlho%a ;TH u stftu ‘?ﬂ] g?eh:t oﬁ%]oé% substituents.

sequence of a c-kit kinase preferably |s as set forth
i n Avasaddereimthegerm “haB@Iky]”EMB® ah. alkyl gro8g4Aa W8S bne anrdore (including
Q |
R s T B i el
i n&ldgpiindeptiarsyledediftpmgs, CM:Baland de rTiw ters “beflorcetk)rl’t means a methyl in
Ki SnkKi -
20 . %gcg ot fo ﬁ{éﬁ@?&&’g‘%&eﬁ%gﬁ(si g% B?eegl pl {ﬂ,& ?h‘% g.siéésﬂresemat.ve
( 1)1alhdl¢y1rgg01as gichge eifhmmmtfa/d;ibebrmjmhyl,t 1,2-Highlomethylo ddadobutyl, 2-
81 ~c-Kit kinase, or its equivalent
o?."?’%gé"%ﬁ J?]ld?%ﬂ#%'speci es (Ma et alL, 1999,1 Invest
Der matol ., 112:165-170), and (2) those which have
mutstibesrhsTeiman falkony” i+es alivl sronn hich g ataehed faanether melptyyia an
of e Phein (M, el 20al., 1999, J. BioL Chem,
274. 399 13402). Both of these publications are
i ncor por at ed by reference herein in their entirety,
25§ ndvswanddigreamyn dhakealiryy” is A8 hajeal byl gequgi whictigatiachgs to agagheg moiety
f USiaQR oRY&Rh&inkert hat results fromthe translocation of
gene sequences from c-ABL protein tyrosine kinase on
chronmosone 9 into BCR sequences on chronoso

pr 8§ HE§dgrait dheperm afyiér %?ﬂ“a”e Ar YmBYdnBeanpa §2§ ‘i?éiq"dnonocychc or
r e@ﬁ@symt: addidanm&&fh.&@a wé’ﬁf&mBﬁﬁg .sammanansxﬁmeswlsm@an aB@ groups

seen 1 n ure of U e lication seria

nursdide; tb'} g’§§°'6‘5‘1"edf‘f’ |P§8">@ oly G Pvﬁgg‘*”’z yorepy|dndgny { pzylenyl, and
30te ?sﬂmr@g&s @fell\ahbdglho-&l’sed tdﬂ?‘]&yamﬁﬁil&d:s beshek B 6[57)(8 tetr;ahydronaphthyl.

r ef erence en on.the bre n 0|n in t Bet

oA S maY Of DR rBR Rt B RE VR A A% Ribstiery T ffe

185- 230 kDa but they nust contain at |east the O.1

domain fromBcr and the TK domain from Abl for

transformng activity. The nost common Bcr- 30Abl gene

products found in humans are P230 Bcr-Abl, P210

Ber-Abl, and PI 90 Bcr-Abl. P210 Becr-Abl is

characteristic of CM. and P190 Bcr-Abl is

characteristic of ALL. WO 20081097640PCT/ U



whi ch are incorporated herein by reference). The FLT3

ki nase has five i mmunogl obulin-like domains inits
wezdmagmho ul ar region as well as an insert regPCRUSJ008/001693

75-100 amino acids in the madle of its cytoplasmc

domai n. FLT3 kinase is activated upon the binding of

the FLT3 |igand, which causes receptor dinerization.

Di ibddamtitQRe 81 &b kb hibnkiydBsEnd) WhErleihih&lih@evhtprises 6 carbon

activates the intracellul ar kinase activity as well as

a @H@éé@g”ﬁ?mdﬁﬁﬁkFr(&ﬁFyubstrates including Stat5s

Ras, phosphati dylinositol-3-kinase (PlI3K), PLC O,

Er k2 useflhareinyiRermStalkyBlmddn2 an afler&if tRat(is sreaciR@ o @Aother group by a

etal. cta Haematol . (1996), 95:218; kawa.et al .

o RoifnlSiSisoyp. RepissH AT Sk tsgiar inchgl B ZBbEY ety
5 96napBth/3-ylRmekh @ dn ittirike €A ralky] groGpl thay §d0dphiondH¥abstituted with one or
(200%@), 9. 274-81, the entire teachings of each of

t hBQK ¥b{i48Sences are i ncorporated herein by

reference). Both nmenbrane-bound and sol uble FLT3

| i ganskdihereth, thditerar fakg|eneindfesdtb ae glkgindrdup tha thay/@toepotrnsof

FLT i nas r l1s that express, FLT3 kjnase .
e B et pet FlertiRD ST b ot 1 b one o six
cetdrbon qudrac eNiaight gana@s-Cqatkglebé giotps(Beprefeasd elNon-Binaing examples
Bl o 1993), 82:1110-19; I tal. .. Nat | .
10 e BTl oot !"%"6 E@%’ZS%?G é@xgﬁ-ﬁ@f’e LR Eihdrapene
al (-CHL@HJGHH aisdoA986 );CH,AH2GCB)4 Aandthedike ntAilkydene groups may be
teacthi nas sft.tetaih.tgfnt hese r%fter ences are incorporated
hef’%foﬂa%u SHEFERER P PR AP YS ci ent stinmulation
of proliferation via FLT3 kinase typically requires
ot Asusddéwrin gritat hegrooylyl” freatsarmsonocydlin(tgpic@lyldianigg 3- to
FL ki nase al s [,a agritical role in | n L
ungre e R P R BaBafl s Befah o TiRyctc ring system
15 pr ehichér @theonsaangediifg @raemsatatted non-sematidriten ra3-abd 1@membered
., +Blood, (2000).,. 95: 3 -97 the,eptir chi f
wh P55 @Y Sokp B8 1038 Blerpdomt: 16 890 0B ARG MR Rcte can
Nurertouwsp hehitabogne Tapidaty aeicesydx pases afbiiScakbanagm) ring

RS, RS Nhy M o e R VBT, BB o v
- whilad, 1(09) onmvetepareds @ gdne psi sulfby inckiimgenifejde aitd kgfone. The

20 L e STAL IR USRS O 18y PR il
| ebiktenobyades infklwieImorgmling, B bimomblebint | auttotidinenyk eyiralédinydypdperidinyl,

ch .G | ' ;

e bitelafnd RBESROL S bEL GRSl RGpRARIP pRirotragy.

whitetlahyarepyrang b tqtrehyadrenyrihdingi tatrdhy drogymam @imyé yetrakydF@hiophenyl,

Ki af i at it 0 ' : :

el BhiraT, AFRANE, Aheltblbr] RPN Blied ity prgscing
25 t herobp K@i tedwese pSordimaytskillut thealtyfoaetampde, thd hwfitopondn a nitrogen

th i,ngi X [ ' |,0 j

an ) Beuspinc ool BB il Purtibind dhé ARRRSC may be

conptianalyusibstituFgwyitB Ong/granore pubaiateénynt @miy stable pinersof fialre

be i LEledi:.i I e 4:0ns (| TDs)

and il it sRhEl BR ok BRHAR MRk HERIAES L

ki nase domain. As used herein, the term"FLT3 ki nase" _

r efe usedthgreithe toum ‘deteyqaeoniativ 3 “Ratieae” o ik eniatmsreeapy aonocyclic
30 Ki BASEsoycfifelr@fofhib3inG BR8N d dffon RRYEriRChEME-{ 44 one or more

mut ati'ons. . WO 2008/ 097640PCT/" U S2008/ 001693 -39 - .

CoHfETaRaR THsavarehes- Fapiohateraatem issiadapendently sedested figm nitrogen, which

CORgH el RNFzcA AL ARNIEB)) bZ QA 1ePYzedNARPERRA Aflr, Fikeludling sulfoxide and

activity such as proliferative disorders. .

| nap fnepReptesentptiveelerqary)istqpps MeirdiRgidyly hroxp-gyrigy, furanyl,

limted to, enhanced FLT3 activity resulting from

i ncreased or de novo expression of FLT3 in cells,

i ncreased FLT3 expression or activity, and FLT3

nmut ations resulting in 5constitutive activation. The

exi stence of inappropriate or abnormal.FLT3 |igand and

FLT3



| evel s or activity can be determ ned using well known
met hods in the art. For exanple, abnormally high FLT3
wo ewslog7ee@n be determ ned using commrercial |y aR@l/Uaing001693
ELI SA kits. FLT3 |l evels can Iy determ ned using fl ow
cytonmetric anal ysis, imunohi stochem cal analysis, and
in situ hybridization techniques. 10By "epiderm
gr ewzh[lfmbmmmaqll QIdllonfyg] tlEEiER py@Slyl sR&ko g iMidAzdlg, thiazolyl, a
meant, a r ma actor, rece tor G-
or BpwizAd | BBTE P oo Hb ) bigels BT g PGS} PR,
faEHa|zMyl( fiagolyl, tHBlazbizR&oquidRiny |, aidelZoly), YkiRkhzoma] bevikdfryl,
(SRS Shcpies B B bl R i TS
5 1068123xa35140|ylf iddsgh,@dﬂramztg&ﬁaolaomﬁe&él ;mmmpﬁmyil lq@inazolinyl,

t eachi ngs of ich are incorporated herein
r eP¥Ph éﬁw'oavg] g’t"ﬁ'ef“ rséiw*]%aﬁww mé‘k’??[\}éof’]l?yf‘dhlr and

$h Eéﬂiﬁlh&ﬁyl(é gFagw embomlﬁarr&ﬂf ﬁ{e&@tehﬁroﬁ%alnh% Q%Sieﬁt@@frbrﬁfﬂ -8 membered
e term, IS a neanf to I nc e ot her .
pr BB Cigisfsroapd rings fhﬂ W@ﬁ JTGeh R P 'W%ﬂ%@r@r!zﬁetemary' ring

I SEhfa@ béTSEt eltRerG. carbbicRbm dﬂEmterdd&SoﬁthﬁEWJé%dr:%rhERAo} heteroaryl rings.
ant enes, e var.l t{s .0 e
10 g ﬁe@o@wfgm? <fp§ 1y SRR e o ﬁ*oreasugst'we"ts

"proliferative dlsorder or a "hyperproliferative

dia@mdﬂnwmuaﬂﬂtahhecgﬁﬂubuﬁPemhni@mm@nmnnﬁm&maﬂdh&gase
condition inyolvin t hol.ogi r.owt h of

CeMFE BT R bR T UEaFYBY HPe PReT et b areer ™ Ao suh

MU &S f@ ee@hple, ik pdenf sufai dravitrogsy. sRmsents@dechsétsmaryls include furanyl,

cy B Teh i3 ). e s Ry o gsset. E5azoty

15 er yyBeng] @iszdyl, thatiandylaindythe kkeg. , di abet| c retinopathy
or other 25retinopathies, cardiac hyperpIaS|a

rbgmrs?lge t }e\llealie St eg%@ﬁe%?rg engaﬁrgs %Sar ?Ieg?? gterc%cgglc ring of6
pu hmba's,ywlferdmm adeast oreradNebtomasite, rldgllblrepia’e&doattsa, heteroatom such
?S%g?ct)r%x n%l%tc%] mal“ orTgoltr ?Slt)uf oﬁa?rgés?algt t(?v%f{b?)hetFro ITE include pyridyl,
hy pegriidariali, tayaaanyl,ananﬁyl,cteﬂrdzmyi adithelikeascul at ur e, f or
exanpl e, intimal snooth nmuscle cell hyperplasia,
re i S. r ] Usj ' -

20 St 2% gge%gn ?elrlaﬂ)% 1 cf]gl gqara(ﬂ&ﬁ;a#%{ygggtﬁtgrg9§f é‘l'losl:g’qhgtrlL ¥ttached to another
meetvapby al(@y&)@lstrlatee Repswtating hiterparaliryls enctpde 2\ tin-4ey1)-propyl,

in hait ' i : \LEe
o35 S PRSP NSO LR o

| n optrrmelithsubrsi etk & woh hes ortrier sublsétuems cul at ure, e. g.,

bil e duct bl ockage, bronchial airways of the lung in

pat he, | ki nts with

r erﬂ\ él%g‘lidﬁ]te}gptﬁe? Wrﬂ?}ogél{gsoltr sﬁaI(l::';\n'g&itﬁ %SF q}lflk}e%ﬁt& ¥

2008/ 097640PCT/ U S2008/ 001693 - 40 - Non-cancerous

25 pr disiupesrhgreinge g Gheterpalkyl’ g§ansigdinggfetraight or branched chain alkyl group,

hy R&ERMUnk Bﬁﬁ]@k'o@%e%teﬁ)@ll (Ja?ooh @toh@@n Fk chhi$ Hnglﬁ:%d by a heteroatom,
psorIaSIS and its varied clinical OrrTB Reiter's

sy# e @, ]i)?ft%/ﬁlgasﬁcé‘b} %[@{@l[@gﬂl@ere&hﬁls a positive integer and y is 0 or
hy bt R! ihtk £t afnid \ihe e e ABE etneRf ofIheSQAFIR anPdoes not result in a unstable
keratini zation (e.g., actinic keratosis, senile
kefePRANd) | sclerodernma, and the like. 5In a preferred
embodi nent, the proliferative disorder is cancer.

30 Caggigdbse ilbﬂkueﬁﬁﬁonbﬁ alkyg atkgitn@ alkefi @y AR T cgzxyodlm cycloalkenyl,

i nv i on incl re.n

| hEat P SR SRS SR RO FHes e yadane tost
flbrosarcona, nmyxosar conma, |iposarcons,
chondr osar coma, osteogeni c sarcoma, chordoma
angi osarcoma, endot heli osarconma, |ynphangi osarconma
| ynphangi oendot hel i osarcoma, synovi ona, nesot hel i oma,
Ewi ng's tunor, | eiomyosarcom, 10r habdomyosarcomma,
col on carci noma, pancreatic cancer, breast cancer,
ovari an cancer, prostate cancer, squanous cel



smal | cell lung carcinoma, bladder carcinoma

epithelial carcinoma, gl ioma, astrocytons,
woreaslobwbé ast ona, crani opharyngi ona, ependynnnncTnmzmmmouws

pi neal ona, henangi obl ast omg, - 3cousti c neur one,

ol i godendr ogl i oma, neni ngi oma, nel anoma,

neur obl astoma, - retinoblastoma; | eukem as, e.g.

ac uﬁtﬁtlfuyﬂitph/ﬁmyifcbrm d ﬂ&lﬁ@cﬁﬁnﬁaoﬂ:ﬁ&bfa}whﬁanﬂyle{vﬁwﬁ ls:@mﬁcant]y adversely

Ieu em a 20% e obl.a t|c

TS ggeyr tyn%frpé néfé} c%mogml(gt}ﬁa% nvention. Examples of
Ohi‘sdﬁtlﬁlelhteﬂkeﬂhl&yl( mhyleﬂm EIkmyﬁlamwyu @c(oglmnuym%hya)heterocyclyl '

oy Lyt e snd e RBRE TOLE i Sl Shtigep atio, an

5 noppidgK substirudd Sk&@&)aﬂ oWd)dalljDkL&stmﬂeH BIRPny |, an optxonal]y substituted
and heay

Wal d t robm s 0
e R S et RO R e GheRi: SrShinga e iRl ieheterocyclyl, an
an@p@dnalsubdsiitGtel ek @Rlopsonaly GibstithtydRRQ63HY), 6n 2flonsikanbdituted

exemplified ne) cell i
| S afhyy B2 oBHHARY DinbiSied Fe bl anp oAby e b el van
| eslseatiaBy substxefell héterakiRpl ionsllyGubstidut@ldikoxly ST(ONRR s,

10 -Gy RS Rk e DVake SR SR, 3 %R B, hato,

| G%Rm @ancaﬂdroThdwmﬂwa@@l)Rﬁ C@Rﬁm@NRﬁ)l{%@' -NRysRs, 'C(O)0R33

| RERIOR SR D b ecRBi i OEREh DRe O Rk,

I euNRnCe&)NR@Rg, -NFB; GINR ; IR 5R 8| JOT(OMKRER 3 amdS)BIRadmg,

gr a gml 392ﬁgﬁ@)%'ew(sﬁseu%ﬁ%’%h g&O)hRB

15ex eOSdO)fRsﬁ dNR&SS@@sHLS@)meE‘IQWGS(@WE)Rzﬁ Q* | -NIRb:86)),NR5R 9

ond, el S9engus TG o dsogc socersp | (hes iy i

eosocomuoml I SRR, &S CONORS Y tSANRe BRI ac(saRg, -SCE9OR;,,

A S Bty osoron,

| eUK(@);CHiu,aNBlsoSm(ﬁQQ%@@?MQ FESTO)pURsSZ@S%@QNR@ﬁ% “OPLOY(ORs1):,

207 & SERIREKd rrTERER YR 16 "Fer TR E Rt Ly on B,
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subt ypes. For exanple, B-cell NHL includes Burkitt's

| ynphoma, follicular |ynphoma, diffuse |arge B-cell



| ynphoma/ Wal denst r om macr ogl obul i nema. T-cell NHL
i ncl ude anapl astic | arge-cell |ynphona

wor@swrses - T-cel | | ynphobl astic | eukem a/ | ynphB@EUS2008/001693
unspeci fi ed peripheral T- celd4d ynphoma, acute '
| ynphobl astic | eukem a/l ynphoma, angi oi mmunobl astic
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Fog, e asm) rﬁamrﬂﬁmbréféf‘g@§§ m¥ninhal i iubing! 'nlSn HamRRNE L Qcow pig,

treatnent wth an anti-cancer drug ecrea3|n?

si hersgshesp.apbbifogyeeai Mg, daty @fridesiaps moewv gndt aoprifeaie(ecg a monkey,
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vascul ogénesi s;’ granul ations; hypertrophic scars
( kisPoPT)s FranHiemerni o ﬁlaﬁtpaemgﬁe drccarding reghie inventians the bemsical
Va§t h@és d@ﬁ@t@&" hQbm; 1n¥l§§lﬁ Mn(ag Qﬁms Wnno@' %gﬁggs all of the
syn HT; transp ant arte t opat restinosis,
15 obggrepg;ondmg@graquqndqs eadTiongrsnéigitereonpass :mdagpymetnc isomers, that is, both
C O}t AfefiloBl efhricafif pEREHm | RLGEAL Sty pAfel Glah b
} f60r mata% orlfi:,a §EO| sche%gc gl%n%t apo eengst?aé]%p ?y “"i/ o
p uﬁlﬁﬁftf&@lyermkh&ewr@r@d AROMERS Priiprares @&&haqﬂemylp@ diastereomeric and
' ” AR iQdn¥er R AL e@j gﬁé‘&ﬁe & bx?qdéh@ﬁt%hbg'dﬁ%ﬁe% er or geometric
Ites; perltonea esions; Osier-\We
pl Beuer Widlppsssesishpariop aqtivism or @relmrfg’ﬁé toRiegY-ar klh@wmmﬁlp pegepared to
.20 ] obt‘ﬂt’:rsﬁson%mq}{ 'tﬂo'sécas@églﬁzﬂwﬁltlomen% de’s?Jr&)%Pé’Jn% eometric isomers of
formation; angi of i br 6ng; bromuscul ar dyspl §§|a
o EATEP Oy Rdsraf Ithis 1nwtloma@mﬁefsrrm sease; and
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been shown that Hsp90 is required for the enmergence of

dr 4! geegp@fim@uma hawprs 3¢ 848 Odreiigh b é’éﬂ%%m@é %né P190 Ber-Abl.

azp) 19BN RCRABAGARELNSML and PPed B&LAWIGs dhafaBefidtR PP ALL.
i nclude; butare hot limted to, infections caused by

LepstmRasa is aT@?b@ﬂla ﬂﬁnﬂ@aref g%s n‘ﬁgiv@d mTﬁlﬁr’elgtﬂﬁtloﬁaand stimulation of
Acant hanoeba, Tri chono

159y 3aProksration és%@i"bﬁaad e’a%dB’B%Qé’P%? 1486453 %%ﬁﬁ? gntire teachings of
parasitic infections include those caused by

Trypanosoma cruzi, Einmeria tenella, Plasnodium

fal ci parum Pl asnodi um vi vax, Pl asnodi um oval e,

Crypt ospori di um parvum Naegleria fow eri, Entanopeba

hi stol ytica, Balamuthia mandrillaris, Entaneoba

hi stol yti ca, Schistostoma mansoni, Pl asnmodi um

fal ci parum P. vivax, P. ovale P. nmual ariae, 20P



As used herein, the termviral infection" refers to
any stage of a viral infection, including incubation

Wpkwee97ckat ent or dormant phase, acute phase, BEIEHUS2008/001693
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devel opment and mai nt enance -@8 -i nmunity towards a
virus. Consequently, the term"treatnent” is neant to.
i ncl ude aspects of generating or restoring i mmunity of
t hwhphmeémospdrawdjweeilsyyste&wnca)sTheflLTBdsmas padtvs lmfnunoglobulin like
SsLng | biting,viral re
eﬁ?solnéts € ncalgelgjlar r?ﬁﬁn asrv%llno?n nse %lan FP +SOHJO afiihé ac1ds in the
camsklde ckfytsAykepﬂasmm demaibaBE®3 Kieaseris acnvaua! ypén eredbiridingof the FLT3
u Hant avi ru Fev
( Pt‘# whlcr: lJsa)uses &clePtgr <\§/ mrerl'lléatlotblglmer%atlon oF [hlg/\é-‘lLrTBIimase by FLT3
Vi ligegd adtavpes €s antenaclgen &lnate a&tnwlr}rassuelllaeagaseadelof dmvnstream
\Teédbgt%téﬁgxq%dl?g Sgté Ras ﬁ]atspg]{g'e%y iﬂO%l Nitol- g%ina's_ée (E%%)}_E]?CS Erk2, Akt,
VDVQSOX}B/SGE?Z GHBP@'M SBHD@&! R&h&Bak, Aih Haes1ambl(e996\)',|961238
, es si ex Vi o u
Bl L U Bl QOB s R P e i g BB ol an
7, GHuavelre! bh@esﬂprmﬂeﬂaml (12(10&)3 K72V 48 11 s entPateachifids wé path of these
vi fe réncesuaprgmcorpﬁ'a[eld%breMl) Yef renceLJSBo l}{br blbrane\ﬁourydsdnd soluble FLT3
Meas VITF S PRESHI TS ory “EREYt PaI VT T
Pabgdntid)nﬁvdlmasasand]s@bszquamsly @@twlagcohmﬁh_’l‘rﬂs:)a,se BK virus
(Pol yomavi rus), Parvovirus, 5Coxsackie virus (A and
B) Noirghatlistthas express FUT] kiRadeiinlideiimeniurdirmepbictis edls, typically
Re u S S ) . -19-
8%?]%(12 ls, %clglgt% \éngrdésan%Wall‘?'@sEe ﬁ{i‘_fn t, el #?%[éf?(lﬁ%ﬁk%%nl la]O 19;
VI fmall et@laﬁmceﬁatbfécad Sal UiSid. éL0Ap8s: 45916:3 wokeR dphetnad il r iegkemia
ac r LY, e roviru
{Jlte}??) ?&ﬂi{_b engﬂezggﬁﬁ%okggcélaosf ];t/h%ge rrefereAé%:\gl a?% lncor??rated herein
f ebyererermphtHNeserE‘;ﬁim@mh stimuhtenof fEbldtratitrenmFE Abkjnase typlcally
fe I ver
enggﬂlﬁ ePHé E)%Slg g\gllx ?acfo (irlmter eﬁgggrﬁ‘?ﬁekmz}se ?lso pl&ys a
Hepaﬁcat notc 1G1mrhlerpahn¢uos thBoughets atgutattion Of de@driitet csb pediferation and

) Ge{i]llﬁte%k uﬁ%ﬁ??ee I\/@é Rﬁ%eeg %L’ Mogtézﬂb(g{ %@48%@7 the entire teachings of which

anonuc eosI's,
_ Here pesypiorays] herﬁﬁrebbtne&lﬁn¢¢) Kaposi Sarcoma, I nfl uenza,
Brochiolitis, German neasles, Munps, Measles
( r Vbmeioa) henvitelegiemalig@raowés axbicts 5, T3Pamis¢, Ithemaest prddmintes) of which is
cer, 1 P | t dof . : .
| eGE’l ﬁ%::eeg l?aggt g{ h[egw»ﬁgﬁl 9\4%6 %gg%us?qu’ %?)%tﬁee }ﬁgchmgs of which are
i nfneorpprated rlii?re\w byak erw@ﬁdaﬂdwet FT3 erprassingynaligpancies include B-
en i e r

A D U MR D
enbmvbsblpaﬂeé@hemnan apd ¢hred¢ myelppempuclatkemyasdsee Raelooy s dleukemia
ch S [ I
. n‘g@g% 9hfsE theggﬁr%&%ggg%slaoﬁ C%vh idh dbe %Qcﬁ‘?cg!#%(is (ﬁ)er{gln BY Seference).

ortant rolés in ation,
20{5 § B9 Rk inRita AR S ar B it ﬁ%ﬁ‘r’f’a&ﬁ@gn@%alﬁ é?n%né‘éé%}eea%vatmg mutations.
scaffold 1 n eukaryotic cells he” enzyne acts by
cr beathasgvontsetiR SLi A kDRes is f%étﬂté%‘gﬁbmcﬂm%‘g'ﬂt%éthmd for binding and
St faReSatioR by HLAY GharANEhdSRREADAREmu S tHeQell tbegrb\%&htn%&kly Two

roles of the enzyme in dividing cells, the enzyme is
hi BRFSCTaetvating Mytionshges berfdeE‘I'fé,fﬁ‘oﬂ'H@f'ﬁﬁ%@Fm@U%ch@H?@ (ITDS) and

€s B&Eﬂ rAhthton! iR tﬂé%@ﬁuﬁg%ﬁ 6§the ﬂﬂ@se' d&hx'a#ﬂ' t AORe®hertiPBe febm “FLT3
can be determ ned ﬁ met hod known in the art such

askippAt rqf%rgm%ww HPeRVE] kigase pndmunpntHLT3 kijaggsnish anfL T3
PhRih AR HaOtie adtRAMHE) mutitns 10. 1016/ . bcp. 2006. 07. 040.
The gl ucocorticoid receptor is a nenber of the steroid
hor none nucl ear receptor fam ly which includes

gl ucocorticoid receptors (OR), androgen receptors
(AR), mneral ocorticoid receptors (MR), estrogen
receptors (ER), and progesterone receptors (PR).

A ucocorticoid 30receptors bind glucocorticoids such
as cortisol, corticosterone, and cortisone.

"l mmunosuppression” refers to inpairnment of any
conmponent of the inmmune systemresulting in decreased



| ynphocyte proliferation and assessnent of the
expression of T cell surface antigens. The antisheep
wo edsiodwed cell (SRBC) primary (1 gM anti body PEEPS2988001693
assay (usually referred to asl3%-he pl ague assay) is one
speci fic method. This and ot her nethods are descri bed
in Luster, M., Portier, C, Pait, D.G, Wite, KU,
Jr Cpmmmdis pgsidehereivarsnefyil iAtEatinganodifRos ehdrixadrized ey idappropriate
(Se%g“%% actw t{/§uchA§ %‘ F‘g&vgagts?rd%rmm%]p%}o?ﬁ)ﬁgut%@L%géfté\;iw includes, but is
Fu n@tamlteApp lenhanoed FA413. aptwl@ res%ﬁlhg?ﬁfbﬁh m&{emdmli deghobdrexpression of
I nﬂfﬁ? in c%ﬁ? ?&geﬁ eéiﬂ-iLaDT }gr]%ssllon or ac lV IFWH ga%o%r%su]tmg in
5 R \‘bnstﬂand‘l dctigdtion, THVIeMsteO@Oﬂ‘ll)appr‘bbrmrm nxoatbmamtabe"gg/hgand and FLT3
Br ?eﬁglgg o(wléya%gxl\l}st%stgoglgegfusxlng% k]ngwn me&gé:h r! %‘or example
( Aawonhlagyeagh 3751K6) 1pve1so;ap be Zlétdr’ﬁﬂﬂﬁﬁﬁﬁmgfaminen’cmﬁy Emlab;le §LISA kits.
gh%ﬁ?%vaﬁ‘éa‘% t}?%%pe &ll?sr?nl cytcl)meQHC ITF $15 1 unbhiao%he'mical
ecrease in the expreSS| ucocor recep ors
| narBBNEsandndsmall)é)sndlmimitcdhmthesof i nfrune f unct ion. A
patient in need of inmunosuppression is within the
10] J uyrremderod] growpthsitaireeptodod "EGRR T arsolsutilmr@atﬂ nggahs anyi epliermal
f 0 I | t
paricah el Rt R B SRR SR ROTHE o pPRR SRS R or porR
or fpamly (tigs SilER |, BERZ Hlﬂiﬁaamdzjw I-[ER4)sttamy¢eich as encoded by EGFR
tr I n
g@}fzt% Qﬂg% é QIPN?J ?hown la/%gi?]e?e J St 1 eﬂ&% LA&)B[ %ﬂc’lén genai Ro.
t r 40v8p, 3t Bldd on @agusa)ﬁo 2064 11be enTinete@@nrms uﬁdhlclmﬁreu:’rwworated herein
15 I ngg %ergncefﬁgang ot%§ EngQrangc?a{ de?nV?d ﬁ r% %%@rl]:g{ “Q L&/gp‘? gqnerated by
an8GFRKensleatisn. fbea rsmAEGFB&asiso netastop d@tude pthctdfﬁﬂf R protein,

co e b IR B ol BB T e RS Pl gnrr

di $ERYEmutaht EGFB@esesosplicovadintts oNEGFR genchane EGHRiganaune
cmgplg@ @d those that are substantially or entirely
em nedi at ed. Aut oi mmune di sorders are those

wh ! « 15

20 ;P HsEhd Hefd bR erdty PURor RTINS BB ITH R AR and ot
anddwyalent trans mang hdiseasr qratedizalnanditiotinyolFiog pethelapica growth of
t h@ell’%uﬁ)%lm% dl;s%?cféis n%iu e%argég B&q nﬂ]gale @%Fprﬁllﬁf@ration, systemic
nervous systemin mul er05| s and the gut 'I'n
Cr eHerogs, ¢irdwsis ef the hveasx ahieh reagrrmrmmesszjyrybvrt!@ ndjopthth as
Sy

3SR oCL Y DETBL SRS e, ALREL e

25 d| s@msxeathl@n gargheq hxmrn}astahrepn@gu@lvnaxstdwaaﬁeoea@ftefdecbsoedrr@wnas benign

an e .
ghdégllpﬁ)ﬁ)gw1a§%8a§§ oﬁ}%@ ts, Pﬁ)ﬁoﬂ ?Bgofs{so&lggl?etglbéﬁp fibromatosis,

t i bamatonigy, IWhehanmm@Ssttceﬁpm}ies@@@)@nment as with
destructi-on of insulin-producing cells of the
308%%%&1& Qelﬂfr@ﬁfe}atlgh fRRbES Hlifedstion 9P EGls firl fhe vasculature, for
aut oi mmune di sorders that may "be aneliorated using the
CORAFA SNt sheath awgcl%qel'tmp@'@ﬁ%sémqneﬂs prslcyaprydar occlusion,

30 W bR@slarky drogt F&Bwnr@%&b%ﬂﬂﬂ?-%rdh&ﬂﬁrﬂ&ﬁ@ -n¥ldiatdd®ascular injury, e.g.,
ner vous system e sclerosi s, nyasthenia
gr a@slcg ar ‘ﬁ-l!l’fb?sﬁ?ﬁﬂ‘i W@U%w{aﬁtyey%%ﬁr gglmal smooth muscle cell

Guhyﬁe?wmﬁahn&ludam?pewhﬁa AXHRBthUMBLTE bfhks th&U&@'\/&B@ME‘lﬁre e.g., bile
di sorders of ., autoj mune henol yt

anéPﬁt oc mreqcaﬁéalwﬁp%the lng impatispts Wihastama, in the kldneys of
thbﬂiﬂa@wmeﬁniraérsmaumbmuﬁtﬁmemﬁ@r ders of the bl ood
vessels (e.g., tenporal WO 20081097640PCT/ US2008/ 001

693 - 49 - arteritis, anti-phospholipid syndroneg,
vascul i tides such as Wegener's granul omatosi s, and
Behcefs di sease), autoi mmune di sorders of the skin
(e.qg., psoriasis, dermatitis herpetiform s, penphigus
vulgaris, and vitiligo), autoimune disorders of the
gastrointestinal system(e.g., Crohn's disease,



10pol ynyositis, dermatonyositis, spondyl oarthropathies
such as anlcyl osing spondylitis, and S ogren's

wayevdnored) . | n addition, other inmune system nRAI/ABHE8/001693
di seases, such as graftversustthost di sease and
allergic disorders, are also included in the
definition of i mune disorders herein. Because a
n umbe-m_umﬁromrpmh&raﬂlivs orsohders alas inc kndusﬁﬁrdnghfémtfdrmﬂmlsi iDthe skin
22%&:? &épgglgggnmﬁi\égrvaﬁ d (ik]laéc'a f%g’lh ! degpﬁﬁgt heat91WrTgs rubra pilaris, and
di ﬁgfedﬁblsferaﬁm’ variagts pfidipodes of ketdnhﬁ:athd’m\(egl; hainjc KefatdsBgesenile
case of. s n _overla ng di sorder, it may be
co %rPtS%'F)e ?eé?‘fl ?aﬁ?\”ﬁe%ﬁne di sorder or an
inflammatory disorder. "Treatnent of an inmune: -

5di kmpiefei‘red]emBidﬂncrﬁftbdf pzrotnieraaderﬂlskbrdﬂes ¢amgeraCampolw.nchn be. treated
r egﬂ;%gx%ﬂte%%%h%/e rP]ermo r?f Fh m;%uesent ve oaer}c udeob ?ﬁ;ﬁ g nlllenléipedttg human
S umccanad |asdaemen@nasae o ﬁbibsap@mat mmsammm diposmroomaachondrosarcoma,

di sease 0ose to cur
20a? ?o&:rinc sarcomar, 8'\16/0er§ ;{) ﬁréglosa{coma end%tltlgioggcr:odﬁe l’ %'n{pﬁadglosarcoma

Symntpd)nngncﬁenddnhelmsartdmn pyrledlosppsest)thehoma)@&n@ tiuhor R@myosarcoma,

usehd herei n 'gc nea a..
10 abdomyosarto dm{ colon carcn oma rpa reatlc cancer re:ast can{;?]r ovanan cancer,
sease,” con I'on oOr sorder "assocrate

aI bexgiccanes pquuage&h qas:tnomar badlicyll carcioon ladenocarcmoma sweat

Sl'lblsz'mc‘lel Qa?celg m e o%ls'I gla carcmoma Xa bﬁ2 ! oal'rlcpldoman 5 lﬁary
PPORTENT a( |ndoor arr pPo el

25amhoalrdnmr@sn@/)stadwnotdneyomawebelIany)cmenmmr, bmnelmgahc carcinoma,
Fe%gl C%ﬁ %II‘C]I%%%FG eaensgé)gn ent gr'c:%?rﬁe,%llsordpcarcmpgla SHmmoma
15 nuafmanyonn‘i caronbdm,s,, Wnlms,‘lnunbrngpr\bgal caver, attlauhxr tummg,d&tg; @rTjnoma,
COQI%a féellviﬁurg n atrcl'l]e msak{)la er carcr:1 0 Ct I eith qlal carcmo a 0}41 strocytoma
i nSec r&ﬁ Wh F ergrc -§BVer's are"\i%k & 6
at opgulloalaptpmd; spmqnhhwyognom@, ege:rdgmahm il caial bsmyingloblastoma
ant i bod E.E is.able ta, sensiti
LS R L R e
SOeotlpolﬂs&Eomh dmiageias, 2. grac@e tymmhogmie laikeaia and:anutddmalocytlc leukemia
pu t hi ny. I
20 &Rﬁe%oeola% Ie’r?s(lglﬁl V(?c?'ﬁc %’rng@mggc S,%ong&lr%gi ex role 9( g? chronic
t h d;:ugmms |(¢h|r<znlcngydb¢y@ap geranuladiiio rheuknmtauanm cloranis bsnnhhcaftlc leukemia);
rel, f ' r [ hsQr .
| meR D eginel iR e SRR e ah et Fodth B ol mutipe
hayytlemer ‘)V,aldsmstmbm‘ls ingpcroglebwosmim snd liesyy diamathideaseor
recurrent WD 2008/ 097640PCT/ US2008/ 001693 - 50 - As
us B AU e a h
i Ehep Bl o HEnRe e 08 anfE A ore BULGERIEL Y, ymphoeyic
25 1 eleakeiib I(eeg adsreweryplofted by deet H38H (murinehes)! linal, IIaamenum lymphocytic
AnGhul i S ggna;omax; EERRATLLR IR0 o2 MRl Skt (e g., as
resente h I'as

ound rep or mu

di sxdmpdidigd b the GEMalhirksé au@HéBtZdaw@v AL- lgmuriee) Sell kngs), T-
S u n%%éyt?é"lédﬂeﬁlﬁf Ar\%mﬁé{blgs'té Wugéﬁé B €S| l@tﬁé% ﬁ@[ge'apexemphﬁed

["anmat ory’ di sorder" means a di sease, di SO

or bE e B (aemie)chbh et ard Bhempbpcytisfleukamiss mved ol lsekpynias, e.g., B and
30 U1 GSUR 1 RQKkerhi@Uhd8 2ARTiJH SREFRUANYmEO HROBRNE uke ARSI , granulocytic

include | ocal inflamatory responsés and systenic¢
i nfduiseriat MIsocy B lerkAnea (of » a5 gremnlied anﬁﬁtf&- @raoretpsyte) cell line),
I ns#.dwl%nogeha&aalk@ma (E?J %@é)deﬁ’]ﬂhf‘éd'w tHak@@(am,nc)&mafn%) neutrophilic
rejection; chronic in annatorY di'sor ders of
j ofakemia;qosinephilin Igekeara AoneYEC leukerminkt &i ¢ ea?rmmﬁeti i the THP-
oSt ge@ky dlilihe)s m3AdmbBRRS i dieaRATE NREIOGhAh &doiiduRemia; and
i ncreased bone fesorption; inflammatory bowel di seases
such as ileitis, ulcerative colitis, Barrett's
syndr one, and Crohn' s di sease; inflannatory | ung
di sorders such as asthma, adult respiratory distress
syndrone, and chronic obstructive airway di sease;
i nflammat ory di sorders of the eye including cornea
dystrophy, trachoma, onchocerciasis, uveitis,



30cyt oki nes, e.g., shock associated with

pro-inflanmmat ory cytokines. Such shock can be induced,
wE2008/0976% a chenpt her apeuti c agent used in can@rUS2008/001693

chenot herapy. "Treatnment of _aj.inflamuatory di sorder”

herein refers to adm nistering a conpound or a

conposi tion of the invention to a subject, who has an

i nﬁérﬂt_mwo@m I6like R @ther@xaﬁyﬁmtmeuﬁémﬁy% dascelbesm fd:@sptarso of The
Eredlsp05|t|on towar ds such di sord
pu

EPYAGHE b0k Mighee! CaP?rarEd an'lé%!’Ps &aY '"mﬁr(é%h%nd Section
t g biviidI RS0 CYan b MRURGE 5tH L, BT LD EWOS BICt DedXer 1nB€2000). The
predi sposition towards it. W) 20081097640PCT/ U
S207 seetes of te precoging fetsEPnRRSE] Hicorpefated Berin by reference.
"“pharmaceutically acceptable salt,” is a salt forned

sfr mnefe%o&maﬁfpihe dlsaﬂse@%e@lo@ﬁﬂb@lem&b e ?_A’rﬂélﬂar@fefﬁ&ﬂ/eﬁ treating
t he conpounds of formula

| 1 PUpasct With gen- @gpﬂgnqrﬁacna%muwaie "ngié’%tI" pRqther egpbodigent, the

subikabRd nettod aﬂ&ne@ae& eé @nldam&@rfeetwe b sk Q*ﬂeuk@hﬁr(b gleas
i odi de, nitrate, ghos hate aci d phosp

i sBYPYfipdat Rrkap a@t%@é & “5% Br-leyreatia egaasaxee'm'aﬂa@ B‘/the SB cell
t ahﬁd)ﬁir@my@é@@fs @e.g.! &RahSified %pmtmge@wl 1ireh; tuddrfnk Sdrébma (e.g., as

ascor S CCIna e, naleate at e, ent|3|nate

10 ¢ uﬁ’ﬁfrﬁ‘? @ 'gwﬁ Lo Utearrwa%w é‘é&'&‘ﬁ‘a@ 2 & exeppliligddy the
bemﬂpat@utegkdﬂnlmtaﬁd lymh&am?sgulafs exemified by the U937 cell line).
ethanesulfonate, benzenesul tonate, p-

uenes onat and anoa
P}%@% ipent, Exr.e ngEIQS ml&gys I;S}eLrﬁ\éngH? H?) 8%51)1argfaqf{e§twe in treating
Th ajbijdat' With ﬁ(hﬂlclﬂdgkﬁﬂi lyephdrya @IHIOPLakbRom &l ake gealarﬁﬂly classd‘ edas

S e B U O BRI AR L om0

.15 gr Byue abdefide OE)TS(e@d saﬁbeﬁgy,hnsc The lcﬁhrﬁdkaCN}H]O f3aéss gfeﬁu:rh.b]ealm HD and

: RIS EESYL) G2 SESRRLEDLS LA SR S (8 BOLE: s

hy 8reX iNHISardf T-&dI K@HL edthtofbich Warhbefarthe GatdgarizB® ineSSVarivly of

B RS P St oL A

S UBMmphsma difffiise umgamdelz iyRphoradTodH a}arg’ilm z@fegﬁﬂdlblymphoma plasma

%nheg]eﬁc’eballasms 8}13?@’]"‘8[}8 g bswgér%g/&lgévg gnggsplgt%%érlmtaur&?ntle cell

t r th‘l.ﬁhylha &mrmda]py'«frgldalﬁene Blcéielyhiphohb, @hd jyineibplenacytic

trieth m ne
Bethpo Ry sogars o dPyreraty ey NG g Songagsc fae-cel
bl gqnphoma tp{i*etcﬁ:s()%’fhy]d tvanpyietilivyik Jemkemia/lymphoma, unspecified peripheral T-
roxy-ter
e PP RNt v B AR Feafimis mghone. ageiojamugpobiatc Tl
25 al yplphdihhyadd ewyodisofegoides kyl ) - am nes, such as
N,N-dinethyl-N—(2-hydroxyethy|)an1ne, or tri-(2-
20 Withooovyiettihgy to) e rvouret byMn;rﬂ‘tebgyl, H B—l@lhen@arthau die camgownds ofche
?Clnqg’ntﬁ’)lfll%re uasg’ﬁx fog erAtlrr]]e She Udl B cef] and J]'Ickl‘leN hesmtce hnE)90 is
pharnaceut i ca accepta 1e sal't SO refers
S abpregrapdineghnf Mﬁnsalnqxanpolwnm ofurveyrofiv | 2icz(s¢s)ofNI-U,XM)B -call NHL,
,Tapll e9OJWa|g unrc]go ? Rg‘éersﬁelgf %nsgltongg%l/er%(grggs?d ﬁ]'ﬁ%lla§§ ofBurkitt’s
e functiona
30 ac t}aplhalbh €75, ﬁ@ﬁ‘@hmn@msutﬂegaﬁfp&lcam IslmphcBua (1 5@85613(01 diffuse large

2T i DS 0
2 pell (ePga3mS (4Ji8P.GEER, bl tiiehop B ympiyrabapennid Istiobtsytic leukemia
(H 3)/9 )?%2 rrﬁa%tl@%lﬁlym?“«ﬁﬁaoe% As birsy dzIn'dt arg%?&ﬁr%ﬁ{c' c

aci d C acl Ic acid
b| tyarmﬂlpla@f\*éalct@@stcbm mecroglbbudineroiad3/ | &.30%) nincaddition, in Fede b NEL,
acid, besylic acid, fumaric acid, gluconic acid,
glucaronic acid, formc acid, benzoic acid, glutamc
aci d, nethanesul fonic acid, ethanesulfonic acid,
benzenesul foni c acid, and p-tol uenesul fonic acid. 30As
used herein, the term "pharnmaceutically acceptable
solvate,” is a solvate forned fromthe associati on of



5formul ati on techni ques can be enpl oyed, such as those
described in Rem ngton's Pharmaceutical Sciences,

wo boodi0oBuo t abl e pharmaceutical carriers for paP€nu8z@/001693
adm ni stration include, for expnple, sterile water,
physi ol ogi cal saline, bacteriostatic saline (saline
cont ai ni ng about 0.9% ng/m benzyl al cohol),
phoBpliata-fburdite be thodahtelyao sthdaply oSerS@prdtsedh, a subset of anaplastic

oS P e L oS st ot B s Biminei Mgtk hgphoma
ha(2l/65eB Bb), nnpecifiytperighechlr el Igmphdaaaesas n%)hze\dar t

Baker. e I e of Bj.ol ogic
oangamagaadaste iGN Hhenp i 1€5e 4 yalerie e
5 hewreihnlog) (2005)e1 81 346t 3ag tthe/entiemeathings sfabideisart hcaiporated herein by

¥nt of. a conpound of this invention-which is
suf??@?@ﬂt to reduce or anel i orate the severlty,

duratio ssi.on, or_onse
ai SBpuel e BGoHG FRUBH; rlbstro e ety S BrauB e s
advmerelme Bécoﬂfe “ﬁlultﬁdinug eaienyr Adiasar dalch nﬁtl:gly rasponded to an anti-
prolife até sarder, cause the regres
dl Saneerdr ecamgs rrea'éth t%tha antécwgl qnfge‘?%ﬁnlt analI cgs?ea g?lg is no longer
10 pr efferive trhﬂ:aﬂ@llhe sejeewithl eheebpneivk exadipde inady tumors will initially

t iated wi.th. a.di :
G Sapea Paeen BT PabieT ok B CorALPE "o ahfian eans o
ir tenptsmoteomlmo evelphydsaeitctootie driye riapg tisistinedimestafesohaatterized by

anot her ther Th ci se_anmoun

S prephe Rl s SPaBt i ey fE TR gy gonginto

20 aatnissions tespire ba ,admfm&sn’ayqaﬁofaﬁwleasﬁ\desagtyofohe ztrime:adctes émge Cancers
or ,conditio the characteristics :

15 s uksl]agg ve dg\ﬁeicﬁ)egges ﬁgﬂ%e 10 tWe, QLIPPTR anté&aélcer délg(gs aBe sag;i tevgf %ltl-drug
an destst:alné’r &ocexatmpleglit lusgﬁbmnidn fm dahcead tsd)eddmpemlsmm td theze or more anti-
de g&gq, seve%;t and & $r@ h{ t ion, a q
t h&* W RE“TH CAGh Mt rtrP%I a'b‘ °a"‘i?{ et Ski 1 &AL T &N AP eaneer
beaghitse to detern1ne appropri ate dosages dependlng on
these and other factors. Wien co-admnistered with
ot ?S St%q')%rgll§ theteih "‘c-lmqfsrsJ c?aQed c%?&?“‘?efélrﬁ%%%?%e%ﬁlrc‘h ) aberrant

"gancer ’agent, an I Ve anoun of the secon
20 ag exressioh Iancuemndatwn of h@ltt y{at agfocted gangswdncl @gil¢udibrhies, mast cell

a5 B B E Bt AREL BY B AR 4R0E of B lFroinestinal ac
corund $qnt9n:eutfal néreossdyfternt In atiigon, pike he$ be@u mroplicaed (rsplaying a role in
bei NRRYN e
nv%ltn%)%e%giggf tﬁpﬁéné!}egeﬁl% Hg&éﬂgl\’/ﬁﬁ eefag re aﬁ%r%er kJ} 54011 ) 3049-
exgpED sdascomat @fmeumctedmdtqu@@ (Brountr & hbi8dBloed, 91 2397-2405), and
25 as SSUWa‘?m fcg’lQL\Q) Tasila% l:lggd G/Xtﬁrﬁplllrgﬁbr lg')atws gigfaﬁ Ceg IalV g 994, J. Neuro.
anmount npoun {he |nven I on rovi'ded
heﬁ@$nﬁb@56MB)ln a specific enbodi nent, the i nvention
provides a met hod of preventing, treating, managi ng,
aht@ Px%ilferx]ﬂlv@ oﬂérﬁfé?rﬁ:@r tﬂéraﬂbssrﬁzg lcomBindd with the compounds of this
pro erative disorder or one or re synptons
t hémvention te geal Pradif¢ratils dissasse sl capcern dpthai tBerapipsy antdcageer agents that

Suma%t», u;era .m@&ﬂlb hhgh th the ﬁl@éﬁv@hn@;n&ﬁ%@ﬁts a{iﬂe ngéelﬁgmventlon
preférably at | east east 500 jig/Kkg,

30] emudemqmowle@?@mﬁ'@wf&gwommo gagmna-ra lah@/ R@gltron beam
at rio‘?&ﬁérap@ ABuied bedh rzldﬁﬁﬁetrap%oprgﬁn kHeeh y,af;raéh%v?xtagﬁgnd systemic

my/ kg, [ east 50 ny | east | east

1062 nge lsoaqpeﬁba@qocu@sg%vmeloloatc stéa'SSF"!PQ iefigfinelydingy but not
at 1ihfRsto, HAPrePmHs Kifte AEUKIR! ShdAmENRCBEis [FBIoR(TAMTR YteiSierttfia and
the invention once every day, preferably, once every 2
days, once every 3 days, once every 4 days, once every

5 days, once every 6 days, once 5Severy 7 days, once

every 8 days, once every 10 days, once every two

weeks, once every three weeks, or once a nonth. The
dosages of a chenot herapeutic agents ot her than

conmpounds of the invention, which have been or are
currently being used to prevent, treat, nanage, or



anel i oration of the progression, severity ancUor
duration of a disease or disorder, e.g. a
wWeewBiodwr@t i ve di sorder, or the anelioration oPCOIE2008/001693
nore synptons (preferably, o8 -or nore discernible
synptons) of a disease or disorder, e.g. a
proliferative disorder resulting fromthe
ad miylihsiapﬁta'g@ms tohrt@neteany avere tifiersgpige sntiemmetics), antetherapproved
Iagragetu:# c_agents such 25as a conpound of the
i nv}éer‘i'fo er‘ﬁp % ecific enbodi nents, the terns
treat "treatnment” and "treating" refer to the

I|ora n of at st. .one asur abl hysi cal
TR aPoa g s insaEd s anap ALy e oSl Saens. tn on
S pr edpettecoatpovials df she lidefitionsaie éffeasvego oblbdkingf oca:llidufg;)br Ot]IiHi)Wlse o

o5 b o SO BB a5 B it B G vt e
"t reatemdor dishes involvingehd growihi df new blobd tuh;@elsp(‘ agrvegcslamre ),

f. i di d f ti

ai LGSR oty BRSSP iy R B g gy

a dinsgcgeg ﬂiﬂn&nglympi acqustidiyesromlasgiec@libipmay, trachagnas, and pyogenic
t abi | t t.er,, both. . | .

10 0 AP afaribsTe BB Rl HBER Shisepls, o vl inoratny
"1 reziatpattyy of peharuriny niabelar dgerctation, comealtgadst dejezédn, a¢ovadcular

r size or cancerous cell count. WO . .
2088506 FBEF DIORY Do TRerE S apasoptd e g vinsous
t heyrideamns chqmndaal eEﬂ\ihscuTaplmmm\jlﬂﬁ ‘andiPrerygjar(ahnernbal rbg)'bd vessel
g:f Zr otr}o fEh €Ly r}geeuanggl 1a gmts goes%rqa{s%kw% g?e%l Eermgtms bllstermg
15 pr disea‘se;r%pm&sathom@rcﬁb@ygd wnurtd’i&alm%dutdbineimlosxs umhie Ibleediog) ovarian
of the recurren se or .
or 617 VR BB e 1 RRE Brasta PG Mnudmis Sy etoien)
of nbrhmldnrfxaemtds;cmlercmemmhnrmmm;‘&dcm adhepibayy eemstcaltar welformations;
5 ure 1o, a_human,
gene Iocggepsly Iorgg glIsﬂl-lf %"‘%ane“OB?‘X}’ Hgstnaosns %eesa}g m)%cardlal
dean:gwgeeetnshemmamy cothateuaSse derhlsale:lohater'als;earteebvmws malfomlatlons
20 R bs%ﬁ rxa] eeg%]m grr}mgré/ pﬁgreap yP%nengenta?thma Hasal pE)Iyps
rramf@emmry bozwel divedse;qreabdonml difease; dmtesawntoneaﬁacﬁmender Osler-
| fer d
g\geebg?r%ryﬁ nrorggr;?gqug %g(%}ta)g I[alfrlgjht on, te%}%ec%ﬁ{a emop%}i ITP_]OIIH? synovms
t kgeamelitis; ostagpdpite"formetien; singiofi laom@;rﬁ:bwmd;cmﬁr dylsglasia; wound
I né]%ﬁﬁlat?cp Crohn'gg {: e; an?ta!%gro ?gggsdl ments, the term

apeut 0es fot refer to a .
25 COW?&M ta?%anﬁ%?an' brémgﬁ%s%ted %g%&%@&%kémgzggﬁrﬁ% %Weh gnr the art,

haQUCH)@erheonethosl desgribechhergin pelxagples8dnd Br t he treat nent,
management, prevention, or amelioration a disease or
di dmekdrheredn, the termpiangipgenesis’irefersdo 8 fmdemental pongessof geporading new
Sy%%@ %sél?ﬁrtEQIe? &%&a&s% %r%'si@us Jlaﬁve:d% it or associated with many
synergistic" re I nation a conpoun nd of
t hélqusqseqqpthlcmﬁ,dnqmtlg;épt roh Bmigsl to( @negr; ocylar neovascular disease; age-
30 PT O] AGIG d DESABEHC Ger RYEAM df
Oef fective taha%reﬁ{e addlﬁ%l%t\(/:eete ec)) gemg?ﬁ Q}ﬁ t%ﬁer ap
A sgjeripgjingevasculdr glaveonys; reyroteoibiibraplroas: mldmhek%rprpe@wnctwms
(€ \GramirPa GORERNBALHLARCt Hns BLQREMH ! ﬁ&ﬁlé ker&tis! &Y @?E:@&@:‘rﬂb‘x&erantus
agents) permts the use of |ower dosages of one or
nmoPEngium kesatitis épg&b SlOgTeRs @;br@rroqaégaswwﬁseqq}éﬁg, phylectenulosis; syphilis;

admyRbicleRh irddibds; ﬁau@egeh@rra&m el Burils; HHOERA Licis! findhl ulcers;
di sease or di sorder . a proliferative disorder.

35 Th&emss simplex infeqiions; EPE@eF Evasy IdestiaRfe RrolrOap infseions,Kaposi's
(e.g., a prophylactic or therapeutic agent) and/or to
adm ni ster said therapy |less frequently reduces the
toxicity associated with the adm nistration of said
therapy to a subject without reducing the efficacy of
said therapy in the prevention, nanagenent or
treatnment of a disease or disorder, e.g. a

1ty comeal graft



- 55 - include, but are not limted to fever, chills,

| et hargy, gastrointestinal toxicities (including
w@awsidw4@nd i ntestinal ul cerations and erosi oPG)/US2008/001693

nausea, vomting, neurotoxici44es, nephrotoxicities,

renal toxicities (including such conditions as

papillary necrosis and chronic interstitial

nepdidnid; $oordne pikr; creltrrexisaiatg'n&sdég'en@htuﬂt mgn@h,ﬂvahecysis-

serum | iver enz el ot oxi cl/

(i HI?Pﬂaﬁoﬂga'ﬁh‘é{jﬁg)‘féw gyupﬂi, @Plyg{%wfetgagpan egeners sarcoidosis; scleritis;
t heenaRAYkpedisdsa pempigdT &hdlaldététdl@hlﬁ Rorne® tgdph ir€jection; diabetic

t ast e, oI ongati on of ges n weakne

s o PR e e Rl b e L BIEEN 4P il Zreydaggpfhoma
5 headarbs) Pagh% diseh®S8ein aﬁild%&iht ﬂ'lt’]er)dd)olﬁisidﬁsﬁxoud obstrulctlve disease;

extr a- ram daa S this ral ovascul ar

di §kap gﬁh%%ﬁé“awa %wﬁaqtefawfﬂsms e'sliseq i i SIraY G upUs

t herytiemaosis;retadpithy at premarurigf B41&s' a@eakeh (Beht&es difeak® irffections

than one thera i}-?s .g.e.. g., 10 one 3.[ 5 %oh Iactu C

anf?'oi"e £ R Y &n £ EO! tﬁ'éwﬂr%%"me"rﬂ *H gt as't“ﬂ SPihdisease; myopia;

COBhicrrﬁﬁsj Y pardedfiseast pa[rEfSIfaﬁlh@tchioh& rexind PdetdcAmi] Bfperviscosity

the i es .0., pro | ac nd/ or therapeutic
0 oStk GXllisnalG IR ba Sedp S BO cBp A Qi asagiated wit
Of rtﬂ)lessiDsr (@edvascalagiatich ditil dnfRY; Aiskases ehused bl @lie abAortrial ﬁrbhferatlon of

FCTNCY TR T E AR T

ad FeOmatoRir@tiripd; bQkoakthri(ie ug:erauGe dualifisit@shn' slﬁse%eﬂﬂir&ﬁnello’ﬁ@,

EATEMEEN F T8 M TEE T

15 hopiilondry Weredngiotatsek pre- &laﬂ@ﬁ&&ndéﬁn%ﬁ@@ fi bﬁsmeﬂhs livd and of the

bef ore t ant |
w, Einess et Rnabiheo e Gremes i b8 SR oot e
30 herhangions, nedds Mt BSer nkvidithplexX); WowHd&edlingOhypsrtrophic scars, i.e.,

e ol 05 T e pole o
we gkigtosd; week@eliosbadter ;ymk)sk@zftb@hjuntthﬁlsaglﬁ'glmtist pedibddmeal disease;

of a,second. t her act.i
20 {1 Pt s S s i R B i s bgnehiotits
S ubp&mtonm inkersaitialli ;ﬁl&ﬁtﬁﬁr}oﬂibrdms aewtedermiisghyraiditis; thyroid enlargement;
pro ative dis such.as .. As used. .
P Pl Ferpiad oo ot R b hE i g dprction
t o thirorbgembb icdibease) andBidngeaé gseasand/ or agent (s) that
can be used in the prevention, treatnent, nmanagenent,
or Thmehh Oméictian iS)lisedihd"iememBEbrOﬁdesﬁ ssie dd :efees t@ anginfection e.g. a
25 t he'ral Il?f{fg%gﬁleﬁ%eczg{?gg%a mlcrgorgamsor{l g[%cétfmgi?{n%%l n%] mfeﬁtlon or
sc padsiliemfeatich (dxgspmg»zaseé,gamrmhns or'ﬁhlmlmhptﬁmmbbs hémeln mfectlons may
ar ge H)%%(Ii] i asnu(r)rIbel’lgfe W qﬂmol I1’1]cfexlfls syc £s°RJi‘éé.ca \F blOr]O ’ (Greenwood, D.,
t her apeuf I'cpr St Ocol's use erein, KTR R
" mahalgR.,'Petitinarea di, ﬁgufbhnaﬂdvnhgmag‘mmﬁﬂﬂ2)r‘éﬂm quhctgeaaesns of
?ﬁgnﬁ‘gétﬁb%blsgasée(y %st@altl? ?uglegﬁetn ﬂ%%‘égﬁntcfprr%mzﬁoq) "Fields"
30 whiVidelogpeEichios B. rl‘ésléulnpe |En M., Howley,dtf. M. Hepmn%d@’dhamsrand Wilkins,
0‘356& b Mgt "’Pﬁedéaﬂ}%% fiuid@ TS Wi Ferobis ﬁ@%g{[" Eéﬁﬁ 1188 1°PSanford er
e theraple e.g., one or nore ophylacti’c or
t hef(a‘meuuqr@blddénrlasj Incg '9AGMalfel whichdire magporstyd 4% reference herein in
gggt-%ge progressi on or worseni ng of the disease.
1'087640PCT/ U S2008/ 001693 - 56 - As used
her‘ﬁécrbnaﬁn?egfmﬁs int:lugg b‘ﬁhzﬁ'te noﬁ%&k %‘]Hf@(!nlo){s caﬁ&%?'éﬁl? P8sitive
conpound neans he composition contal ns nofe than
35 ab@@?tem%Ian\chglﬁ{s cerm;s—, Bapitles anthagrlisy Chastridiunhbaiuliysy £ lostridium
90% by wei ght, even nore preferably nore than about
95% by wei ght, and nost preferably nore than about 97%
by wei ght of the conpound. 5As used herein, a reaction
that is "substantially conplete" neans that the
reaction contains nore than about 80% by wei ght of the
desired product, nore preferably nore than about



90% by wei ght of the desired product, even nore
preferably nore than about 95% by wei ght of the
wWQlewBoEd4pr oduct, and nost preferably nore thaPCED82008/001693
97% by wei ght of the desired4dr-oduct. - 10As used
herein, a racem c m xture nmeans about 50% of one
‘enanti omer and about 50% of is corresponding
endififidilon@lostridibatteten, Elostadiohi pedfingeont(@ryniebactenie diphtheriae,
no [¥ely : :
enieieSecus W OUERL I RAPHBASS Rl Presmocepec nfetions
di é&t;rteenoemcrmpn@amryaqo,tﬁt@hy@p@salenfe@wm argifitteptoeppcaldhfections; Gram
anﬂe a‘?igg g‘a& 1%&]%@%89&& (gs, gSJEQt%HJ‘Pe?‘szﬁs hpu%ellat, Camgy]obacter
i nventi on. Enanti o ~drastereonmerrc m x
> caimfdgtonseev¢roledmornhagic Bssherichprepl (IMEC/E. dobid aftH Drpteminvasive
or . kne
Eg:lh?ﬁcthﬁa; cgg Qt@d C&ﬁ%’e\é&ﬂé%ng%?%%%bﬁrﬂﬁ%??@&fﬁ aeﬁi?ogﬁllus in ﬂuenzae
peHﬁlmom‘Ue)ylorlq&leUSId hrropeh aggea pégioneta sppt, Mdraxellm gptaritelis,
co r .
ﬁ?@éé%g g ?rh&!% ]\?ﬁl']ssg’?ﬂ xLen‘?ﬁ?%?}?J f’ﬁméé?f ‘?ﬁ[ ﬁ%@gmgﬁ%s”a%mgmosa,
d| &ajtnen@bnrg}p sS}c@Ha aprs.0Vibeo diptleai meidYq‘rslmm acid fast bacteria including
[

10 : n?@?@ﬁo&gl g? ‘®%+Cgés‘é ﬁ\{lgc%@?{:@%iu a n? ﬂ'l ageblBHlFe I]\/fyoit()actenum johnei,
as agfegui Gepyast #tmlcad bmrhoalslamsrmell\émpl@m RigkttgiSpirochetes,
| YR {)Ae% N lﬂ qu r&ﬁﬁ?ﬁtﬂ, lgynetlig%ﬂgd&hﬁmdq%%tospiaa :
stru ure enlca nanes. re a conpound is. '
r efcercrledwtrbagw brcxttlhf:r aighianeauw|bagtenial e lydmg dvtinemyces and Nocardia.
chem cal nane, and the chemical structure and chemcal -
naiﬁ’ee tconffupgus’ ot ‘Hengalapfersad a disvingt gropeof] evkatpetisy ponaforming

150 Jgglﬁsrﬁsommg ﬁvé lqﬁl‘“t'id ahd la%?\z:\g@moﬁ)g llmltgh@l{l&g ntughl%oms molds,
patlent e.g To a non-human ani m or veterinary
us@ubﬁaﬂ@r |nprovenent of livestock, or to a human for
clinical use, the conpounds of the invention are
adifimialtiefeesionsTingluds, hutare o Himited toaisfectiens icausbdibxe & It¢roarin alternata,
| N AG PR STRG B s 5L GORROSls] W Bl Bl

|é§3a ed" neangﬁt%at th Q&céﬁg S%ngof tﬂe ﬁﬁr hufg "
ar AspeegiHesatessirofar.dhipgernces dompiidion Cendida dbiegnsrCandida gubliensis,

20 Nk Ada 190 @ﬁndn&%p@#os@ @Lrﬁirﬁa IR)E)ICQI% banﬂaeglﬁfrﬁpldﬁCCId101des
bact eri-al 30cul ture, or a synthetic organic
chupigial Crweta@chmeﬁﬁomw&plwr@ﬁwm!al %ﬂccqswe, Histeplasmaieapsulatum,
of Nfaﬁ@se&ﬁ\f@r‘ﬂ}r' Mﬁr@sﬁ@mﬁ%h fs ' I@G’co\‘ Eﬁ) %V&rétdh&a@lbrasmensm
technlques As used herein, "purified’ neans that whén
i sBemagidigm mwff%&ltat%pmpaalhé’nawcheamcafgs%sporothnx schenkii,
pr ?Ila{o Qytg ﬁﬁ)n}n{e gsikh %ﬁﬁbn QIter@lgﬁQmQHm or\‘pbelgeln Rhodotorula spp.,

200810 40PCT/ US200814101693 57 - of the rnvention
25 byBiepemyces clausenii, Boraramysey isterin Sregtapgnuicay anopialous, Brettanomyces

St RLARWSRIEE sdRfa HRiIR EndRih ShERERE, Candilia SRATLLGAR I, Candida
pure isolate. As used herein, a conposition that iIs

" s Uprieadist Gandidg versatidis, (Gmdiga besiotand idmbamrse, Caadida Holytica, Candida
COPIRRA, UaQJ]dé:\ﬂﬂlt mao$%§§ hdnS&% - BB A 1%Qr/ﬁemﬁ, Weiki@h bruxellensis,
nmore preferably |'ess than abouf 10% 5by wei ght even
moPeotehipa sagidin, Blarsepa frbipb ianSyipHprawPEHL Haasau psagmala,

30 pr ﬁﬁ&@ﬁb&@érd @ﬂﬁ:nh&m 1R asya DivadVRiIGREroff cds Mtis, Kloekera
nmpound.. On t hose choi ces and conbi nati ons_of
S UBEY RS amieES PastmyS KisacomaER st i e oaippulcherrima,
C OPkﬁmghameeﬁlodIchlmaCdaieh@@ss PRARA &M MaPicRia SeWrhdefRRns,
Egrent to those of ordinary skill in the art and may

A IR SaFh P biess YRR éa%%’@?’wé RETEYiH iR Saceharpmyces dairiensis
i ngﬁ:@ﬁér@rﬁy&@@x@t% S4dRAT6h RREl uiBofust sﬂcl:mr&yyceeﬁ@hﬁmcsacdh@romyces

the foll ow ng detailed descrlptlon a tive
35 exalipiusys, AR s P @Hueﬁf%mé%éﬂ@ﬁfﬁ 'P‘}/W'ﬁkb’rg ﬁlzmaf‘f'ﬁ@myces
enbodi nents of the invention. B. The Conpounds of the
I nventi on The present invention enconpasses
conpounds having Formulas (1), (I1), (111), (1V), (v),
15(Vvl), (VIl) and those set forth in Table |I and
taut omers, pharnmaceutically acceptable salts,
sol vates, clathrates, hydrates, polynorphs and



Compounds of fornulas (I)-(VIl) inhibit the activity

of FIsp90 and are particularly useful for treating
woreoognerent i ng proliferative disorders, such aBCTHRAWE$/001693

In addition, conpounds of forgad a (1)-(XV) are

particularly useful in treating cancer when given in

conbi nati on wi th 20anot her anti-cancer agent. In one

enpadbaydlotulaspére delbruekit, iTorulqps B viclas, Zygoqechanasyces bailli and

fo%nul a E‘I%r) as set.forth below (Z)n NN

or ZXEPATH TR i haceut i cal | y accept abl e salt,

So Vat %hﬁ%c%tfh ﬁélelanr ra%teglrzee a/ Iﬁigt hgsegfﬂct)l\l;lgga Eﬁpyﬂ) tontrol a

ZOWg@lgﬁﬁdtﬂﬁCTAhlﬁﬂﬁ)@Bfe@thﬁ&B as b®d herein referslttb@héntrinsic or primary

5 rrgpr semaoe? r%%xpos t%l“zlaplg ﬁmg{)laég]t%ncﬁ se%lr)dar?/%gaccérglge {deve?ops after

pProvi sos a
Cleb’épo@urp t@xntnﬂﬁngﬂlsiZ HSpN hdsdeeroghoeptd Waed doye i8 ltlta&tvolumdsrem:f drug

! O\pg{sfanced}élfuné%?ve{l eLt reachl y gcgzzrmcrpeglg%] 85 ?8 ﬁg%% Cowen, L. ef

- SaCITR'fenaﬂ dOSF\’BI 8|5§18€H 206 It Basrteen: shan draathleye)smbzhntbt cbﬁqud90

d%Dp dénrt]%o eyregcﬁI S -lS ca{cmgurllrb(Nec]1ent|p‘r((ﬁ?m ot\ﬂsg%)f)(?\l cmeun)) 15 required
10 - Nf@ftﬂ)er-atmgthé}n,em%m gresoéxeapd b)oa‘mleldyugsuﬂ)@t)o kettpe chlcineurin stable

];_l gr? pai srrgzlgggzlroa“ctl\f lOlld W'ﬁéos thElq#%ag lzsﬁ&shownqga&:ﬁgw&_ﬁreqwed far the
noemangeime toif dmglrésystaﬁcd)mdlcbnlﬁrmdd Blug GBisankeyto azaesthndketindcandins.

is -CH2-S-, 121, is not a chlorophenyl. I n one
embbatasitninfeofions’bimplodeitist avé ndtdinietl &, (nifyctiomeransed rp Leisiohania,

th I, | ow [OVi - S -
gl g AR B ORISR, Kbt SR e
15| oWeypaiidsomb jGdcpidiahad Babesa.- S- Cl 2- and R5 is.a net hoxy
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vaginalis, Pneumocystis carinii, Acanthamoeba castellani A. culbertsoni, A. polyphaga, A.

25  healyi, (A. astronyxis), A. hatchetti, A. rhysodes, and Trichinella spiralis.

As used herein, the term "viral infection” refers to any stage of a viral infection, including
incubation phase, latent or dormant phase, acute phase, and development and maintenance
of immunity towards a virus. Consequently, the term "treatment” is meant to include aspects
of generating or restoring immunity of the patient's immune system, as well as aspects of

30  suppressing or inhibiting viral replication.

Viral infections include, but are not limited to those caused by Adenovirus, Lassa fever
virus (Arenavirus), Astrovirus, Hantavirus, Rift Valley Fever virus (Phlebovirus),
Calicivirus, Ebola virus, Marburg Virus, Japanese encephalitis virus, Dengue virus, Yellow

fever virus, Hepatitis C virus, Hepatitis G virus, Hepatitis B virus, Hepatitis D virus, Herpes
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or simpleawiromni Hergeh simpies o/t Z;)acyty)magadmntuakﬂpetetnaBarr virus, Varicella
SO& Teé?lrugz, l-g&nbar?%er%e as‘ 7pf'lglgl t re]se t1‘rgso § é%f\{\k;,nza v1rus %a{a’mfluenza

are ove
anvzxtdseRuteiﬂnommmpsﬁnn@omm@lmgMeﬁmsmﬂua Rebpitajory Byreytial

i S— %ﬁaquoﬁa&(?%sfeg g&Q/\l’\rﬁup @’ﬁ 5\%\#;52%%(’ \%%l(yqﬂyc%,n@a%ﬁg%‘): Pair\‘?ovirus,
t eCoashokik Ornd A pyd B Hepatitis;A Wl'usnPdlfoviinses Bhinovirus&, Re®irus, Rabies
I SVpn(l)t Lgﬁ(aollu S/%-i]' ma)n%mmunodedmen v rus ae?bﬁdl anelncéll l%euﬁemla

i nven es co or mita (1
f ovitus. 20be| ow. WO 2008/ 097640PCT/ US2008/ 001693 - 60 -
or a tautoner, pharnaceutically acceptable salt,
soExaaipdss of vadlhnfatt@npimcladpAdehouigusSicine respifatoryddeease aksa, fever,
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Avent
codrplmlumd,sEh@ia Hegrombdgic {eVer, blerboeg hehwnhhglbélvm\lapm& encephalitis,

Dengue fever, Yellow fever, Hepatitis C, Hepatitis G, Hepatitis B, Hepatitis D, Cold sores,
Genital sores, Cytomegalovirus infection, Mononucleosis, Chicken Pox, Shingles, Human
Herpesvirus infection 7, Kaposi Sarcoma, Influenza, Brochiolitis, German measles,.Mumps,
Measle.s"(rubeola), Measles, Brochiolitis, Papillomas (Warts), cervical cancer, Proéressive
multifocal leukoencephalopathy, Kidney disease, Erythema infectiosum, Viral myocarditis,

meninigitis, entertitis, Hepatitis, Poliomyelitis, Cold, Diarrhoea, Rabies, AIDS and

Leukemia.

DNA topoisomerases are enzymes present in all cells that catalyze topological changes in
DNA. Topoisomerase Il (“topo II"”) plays important roles in DNA replication, chromosome
segregation and the maintenance of the nuclear scaffold in eukaryotic cells. The enzyme acts
by creating breaks in DNA, thereby allowing the DNA strands to unravel and separate. Due
to the important roles of the enzyme. in dividing cells, the enzyme is a highly attractive
target for chemotherapeutic agents, especially in human cancers. The inhibition of topo 11
can be determined by any m;athod known in the art such as that described in Gadelle, D.;er

al., Biochemical Pharmacology, (2006), doi:10.1016/j.bcp.2006.07.040.

The glucocorticoid receptor is a member of the steroid hormone nuclear receptor family
which includes glucocorticoid receptors (GR), androgen receptors (AR), mineralocorticoid
receptors (MR), estrogen receptors' (ER), and progesterone receptors (PR). Glucocorticoid

receptors bind glucocorticoids such as cortisol, corticosterone, and cortisone.

“Immunosuppression” refers to impairment of any component of the immune system
resulting in decreased-immune function. This impairment may be measured by any

conventional means including whole blood assays of lymphocyte function, detection of
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COXROBRG: reved &M L)y ¢ farth | pw.

(Ol 8¢ }{ag’ulgg;ﬁe%'}ébkal‘r"ﬁj%bég%"t 5 ‘Fy”gé%gb’?‘a' 20d Rosenthal,
sabd., (18¥)V Risk, Asgésament ait nromooxpobygy Lifensieviaahd Prddetability of

U, 3 R H f i _ 3 T

eripie T Fn Ao PREIAE L300 20, SRKRng WL AARhERSponse oo
f ofnell depéident immamogamtis fnothehpdredudasty usth@ assay (Dean, J.H., House, R.V.,

2OaQ|§/ LQ\?tzr(? MP%O%SZWn%%z%%%gSf lﬁ?ecfs og“,%%& Responses to, Drugs and
Chemicals.” In Principles and Methods of Toxicology: Fourth Edition (A.W. Hayes, Ed.),
pp. 1415-1450, Taylor & Francis, Philadelphia, Pennsylvania). In one embodiment, a
decrease in the expression of glucocorticoid receptors in PBMCs indicates impairment of
immune function. A patient in need of immunosuppression is within the judgment of a
physician, and can include patients with immune or inflammatory disorders. In one
embodiment, paiienfs- that have undergone or will be undergoing an organ, tissue, bone
marrow, or stem cell transplantation are in need of immunosuppression to prevent

inflammation and/or rejection of the transplanted organ or tissue.

The compounds of this invention can be used to treat subjects with immune disorders. As
used herein, the term “immune disorder” and like terms means a disease, disorder or
condition caused by the immune system of an animal, including autoimmune disorders.
Immune disorders include those diseases, disorders or conditions that have an immune
component and those that are substantially or entirely immune system-mediated.
Autoimmune disorders are those wherein the animal’s own immune system mistakenly
attacks itself, thereby targeting the cells, tissues, and/or organs of the animal’s own body.
For example, the autoimmune reaction is directed against the nervous system in multiple
sclerosis and the gut in Crohn's disease. In other autoimmune disorders such as systemic
lupus erythematosus (lupus), affected tissues and organs may vary among individuals with
the same disease. One person with lupus may have affected skin and joints whereas another
may have affected skin, kidney, and lungs. Ultimately, damage to certain tissues by the
immune system may be permanent, as with destruction of insulin-producing cells of the
pancreas in Type | diabetes mellitus. Specific autoimmune disorders that may be
ameliorated using the compounds and methods of this invention include without limitation,
autoimmune disorders of the nervous system (e.g., multiple sclerosis, myasthenia gravis,
autoimmune neuropathies such as Guillain-Barré, and autoimmune uveitis), autoimmune
disorders of the blood (e.g., autoimmune hemolytic anemia, pernicious anemia, and

autoimmune thrombocytopenia), autoimmune disorders of the blood vessels (e.g., temporal
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U 2006 gadrems). -In gddmoqut@er immune system mediated diseases, such as graft-
versus-host disease and allergic disorders, are also included in the definition of immune
disorders herein. Because a number of immune disorders are caused by inflammation, there
is some overlap between disorders that are considered immune disorders and mﬂammatory
disorders. For the purpose of this invention, in the case ‘of such an overlapping disorder, it
may be considered either an immune disorder or an inflammatory disorder. “Treatment of
an immune disorder” herein refers to'aamini'stering a compound represented by any of the
formulas disclosed herein to a subject, who has an immune disorder, a symptom of such a
disease or a predisposition towards such a disease, with the purpose to cure, relieve, alter,
affect, or prevent the autoimmune disorder, the symptom of it, or the predisposition towards
it. o
As used herein, the term “allergic disorder” means a disease, condition or disorder
associated with an allergic response against normally innocuous substances. These
substances may be found in the environment (such as indoor air pollutants and
aeroallergens) or they may be non-environmental (such as those causing dermatological or
food allergies). Allergens can enter the body through a number of routes, including by
inhalation, ingestion, contact with the skin or injection (including by insect sting). Many
allergic disorders are linked to atopy, a predisposition to generate the allergic antibody IgE.
Because IgE is able to sensitize mast cells anywhere in the body, atopic individuals often
express disease in more than one organ. For the purpose of this invention, allergic disorders
include any hypersensitivity that occurs upon re-exposure to the sensitizing allergen, which
in turn causes the release of inflammatory mediators. Allergic disorders include without
limitation, allergic rhinitis (e.g., hay fever), sinusitis, rhinosinusitis, chronic or recurrent
otitis media, drug reactions, insect sting reactions, latex reactions, conjuhciivitfs, ;lrticéria, .

anaphylaxis and anaphylactoid reactions, atopic dermatitis, asthma and food allergies.
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disorders of the eye including corneal dystrophy, trachoma, onchocerciasis, uveitis,
sympathetic ophthalmitis and endophthalmitis; chronic inflammatory disorders of the gums,
including gingivitis and periodontitis; tuberculosis; leprosy; inflammatory diseases of the
kidney including uremic complications, glomerulonephritis and nephrosis; inflammatory
disorders of the skin including sclerodermatitis, psoriasis and eczema; inflammatory
diseases of the central nervous system, including chronic demyelinating diseases of the
nervous system, multiple sclerosis, AIDS-related neurodegeneration and Alzheimer's
disease, infectious meningitis, encephalomyelitis, Parkinson's disease, Huntington's disease,
amyotrophic lateral sclerosis and viral or autoimmune encephalitis; autoimmune disorders,
immune-complex vasculitis, systemic lupus and erythematodes; systemic lupus
erythematosus (SLE); and inflammatory diseases of the heart such as cardiomyopathy,
ischemic heart disease hypercholesterolemia, atherosclerosis; as well as various other
diseases with significant inflammatory components, including preeclampsia; chronic liver
failure, brain and spinal cord trauma. There may also be a systemic inflammation of the
body, exemplified by gram-positive or gram negative shock, hemorrhagic or anaphylactic
shock, or shock induced by cancer chemotherapy in response to pro-inflammatory
cytokines, e.g., shock associated with pro-inflammatory cytokines. Such shock can be
induced, e.g., by a chemotherapeutic agent used in cancer chemotherapy. “Treatment of an
inflammatory disorder” herein refers to administering a compound or a composition of the
invention to a subject, who has an inflammatory disorder, a symptom of such a disorder or a
predisposition towards such a disorder, with the purpose to cure, relieve, alter, affect, or

prevent the inflammatory disorder, the symptom of it, or the predisposition towards it.
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precise amount of compound administered to a subject will depend on the mode of

administration, the type and severity of the disease or condition and on the characteristics of
the subject, such as general health, age, sex, body weight and tolerance to drugs. It will also

depend on the degree, severity and type of cell proliferation, and the mode of

_ . administration. The skilled artisan will be able to determine appropriate dosages depending

~ on these and other factors. When co-administered with other agents, e.g., when co-
administered with an anti-cancer agent, an “effective amount” of the second agent will
depend on the type of drug used. Suitable dosages are known for approved agents and can.
be adjusted by the skilled artisan according-to the condition of the subject, the type of
condition(s) being treated and the amount of a compound of the invention being used. In

cases where no amount is expressly noted, an effective amount should be assumed.

Non-limiting examples of an effective amount of a compound of the invention are provided
herein below. In a specific embodiment, the invention providés a method of preventing,
treating, managing, or ameliorating a disease or disorder, e.g. a proliferative disorder or one
or more symptoms thereof, said methods comprising administering to a subject in need

thereof a dose of at least 150 ng/kg, preferably at least 250 pg/kg, at least 500 pg/kg, at least
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1 mg/kg, at least 5 mg/kg, at least 10 mg/kg, at least 25 mg/kg, at least 50 mg/kg, at least 75
mg/kg, at least 100 mg/kg, at least 125 mg/kg, at least 150 mg/kg, or at least 200 mg/kg or
more of one or more compounds of the invention once every day, preferably, once every 2
days, once every 3 days, once every 4 days, once every 5 days, once every 6 days, once

every 7 days, once every 8 days, once every 10 days, once every two weeks, once every

three weeks, or once a month.

The dosages of a chemotherapeutic agents other than compounds of the invention, which
have been or are currently being used to prevent, treat, manage, or ameliorate a disease or
disorder, e.g. a proliferative disorder, or one or more symptoms thereof, can be used in the
combination therapies of the invention. Preferably, dosages lower than those which have
been or are currently being used to prevent, treat, manage, or ameliorate a disease or
disorder, e.g. a proliferative disorder, or one or more symptoms thereof, are used in the
combination therapies of the invention. The recommended dosages of agents currently used

for the prevention, treatment, management, or amelioration of a disease or disorder, e.g. a

proliferative disorder, or one or more symptoms thereof, can obtained from any reference in

the art including, but not limited to, Hardman e al., eds., 1996, Goodman & Gilman’s The
Pharmacological Basis Of Basis Of Therapeutics 9" Ed, Mc-Graw-Hill, New York;
Physician’s Desk Reference (PDR) 57" Ed., 2003, Medical Economics Co., Inc., Montvale,

NJ, which are incorporated herein by reference in its entirety.

2 &«

As used herein, the terms “treat”, “treatment” and “treating” refer to the reduction or
amelioration of the progression, severity and/or duration of a disease or disorder, e.g. a
proliferative disorder, or the amelioration of one or more symptoms (preferably, one or

more discernible symptoms) of a disease or disorder, e.g. a proliferative disorder resulting

. from the administration of one or more therapies (e.g., one or more therapeutic agents such

as a compound of the invention). In specific embodiments, the terms “treat”, “treatment”
and “treating” refer to the amelioration of at least one measurable physical parameter of a
disease or disorder, e.g. a proliferative disorder, such as growth of a tumor, not necessarily
discernible by the patient. In other embodiments the terms “treat”, “treatment”. and
“treating” refer to the inhibition of the progression of a disease or disorder, e.g. a
proliferative disorder, either physically by, e.g., stabilization of a discernible symptom,
physiologically by, e.g., stabilization of a physical parameter, or both. In other

embodiments the terms “treat”, “treatment” and “treating” refer to the reduction or

stabilization of tumor size or cancerous cell count.
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As used herein, the terms “prevent”, “prevention” and “preventing” refer to the reduction in
the risk of acquiring or developing a disease or disorder, e.g. a given proliferative disorder,
or the reduction or inhibition of the recurrence or a disease or disorder, e.g. a proliferative
disorder. In one embodiment, a compound of the invention is administered as a preventative
measure to a patient, preferably a human, having a genetic predisposition to‘any of the

disorders described herein.

As used herein, the terms “therapeutic agent” and “therapéutic agents” refer to any agent(s)
which can be used in the treatment, management, or amelioration of a disease or disorder,
e.g. a proliferative disorder or one or more symptoms thereof. In.certain embodiments, the
term “therapeutic agent” refers to a compound of the invention. In certain other
embodiments, the term ;‘therapeutic agent” refers does not refer to a compound of the
invention. Preferably, a therapeutic agent is an agent which is known to be useful for, or has
been or is currently being used for the treatment, management, prevention, or amelioration a

disease or disorder, e.g. a proliferative disorder or one or more symptoms thereof.

As used herein, the term “synergistic” refers to a combination of a compound of the

invention and another therapy (e.g., a prophylactic or therapeutic agent), which is more
effective than the additive effects of the therapies. A synergistic effect of a combination of
therapies (e.g., a combination of prophylactic or therapeutic agents) permits the use of lower
dosages of one or more of the therapies and/or less frequent administration of said therapies
to a subject with a disease or disorder, e.g. a proliferative disorder. The ability to utilize
lower dosages of a therapy (e.g., a prophylactic or therapeutic agent) and/or to administer
said therapy less frequently reduces the toxicity associated with the administration of said
therapy to a subject without reducing the efficacy of said therapy in the prevention, _
management or treatment of a disease or disorder, e.g. a proliferative disorder. In addition,
a synergistic effect can result in improved efficacy of agents in the prevention, management
or treatment of a disease or disorder, e.g. a proliferative disorder. Finally, a synergistic
effect of a combination of therapies (e.g., a combination of prophylactic or therapeutic
agents) may avoid or reduce adverse or unwanted side effects associated with the use of

either therapy alone:

As used herein, the phrase “side effects” encompasses unwanted and adverse effects of a
therapy (e.g., a prophylactic or therapeutic agent). Side effects are always unwanted, but
unwanted effects are not necessarily adverse. An adverse effect from a therapy (e.g.,

prophylactic or therapeutic agent) might be harmful or uncomfortable or risky. Side effects
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ﬁ%‘h’HbﬁFFa}/“"éa% B@ﬂqnsatmofeawé@ve\ueaﬂeéfnswn@'awsuﬁm (including

muscle pain, bone pain and headache), hair loss, asthenia, dizziness, extra-pyramidal

symptoms; akathisia, cardiovascular disturbances and sexual dysfunction.

As used herein, the term “in‘ combination” refers to the use o}' more than one therapies (e.g.,
one or more prophylactic and/or therapeutic agents). The use of the term “in combination” '.
does not restrict the order in which therapies (e.g., prophylactic and/or therapeptic agents)
are administered to a subject with a disease or disorder, e.g. a proliferative disorder. A first
therapy (e.g., a prophylactic or therapeutic agent such as a compouind of the'invention) can
be administered prior to (e.g., 5 minutes, 15 minutes, 30 minutes, 45 minutes, 1 hour, 2
hours, 4 hours, 6 hours, 12 hours, 24 hours, 48 hours, 72 hours, 96 heurs, 1 week, 2 weeks,
3 weeks, 4 weeks, 5 weeks, 6 weeks, 8 weeks, or 12 weeks before), cen_cem_i_t_ant_ly _\yith, or
subsequent to (e.g., S minutes, 15 minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 hours,
6 hours, 12 hours, 24 hours 48 hours, 72 hours, 96 hours 1 week 2 weeks 3 weeks, 4
weeks, 5 weeks, 6 weeks, 8 weeks, or 12 weeks after) the admmlstratlon of a second therapy
(e.g., a prophylactic or therapeutic agent such as an anti-cancer agent) toa subject with a

disease or disorder, e.g. a proliferative disorder, such as cancer.

As used herein, the terms “therapies” and “therapy” can refer to any protocol(s), method(s),
and/or agent(s) that can be used in the prevention, treatment, management, or amelioration

of a disease or disorder, e.g. a proliferative disorder or one or more symptoms thereof.

A used herein, a “protocol” includes dosing schedules and dosing regimens. The protocols

herein are methods of use and include prophylactic and therapeutic protocols.

e

As used herein, the terms “manage,” “managing,” and “management” refer to the beneficial
effects that a subject derives from a therapy (e.g., a prophylactic or therapeutic agent),
which does not result in a cure of the disease. In certain embodiments, a subject is
administered one or more therapies (e.g., one or more prophylactic or therapeutic agents) to

“manage” a disease so as to prevent the progression or worsening of the disease.
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In one embodiment, the invention provides compounds of formula (I) as set forth below:

(Z)n
RZ\Q\(RS
N
\ 7‘/L\
\ )
Rs N——N ’

0y
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug

thereof, wherein R}, Ry, R, Rs, Z, L, and n are defined as above.
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25  In another embodiment, the invention provides compounds of formula (II) as set forth

below:
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In another embodiment, the invention provides compounds of formula (IV) as set forth

20  below:



heteraral | cyl, hydroxyal kyl, ai koxyallcyl, hal o,
cyano, nitro, guanadi no, a hal oal kyl, a

waomsnemweal | cyl, -NRIoRIl, -0R7, -C(0)R7, -C(OPORPS2008/001693
-0C(0)R7, -C(O)NRIOR11, NR8®&00)R7, -SR7,-0S(0)".12.7,
-S(0) o0OR7, -NR8S(0)pl27, or -S(O)oNRIOR I, S(0)p0127,
-0P(0) (0117)2, or -SP(0)(OR7)2; or two R9

groups taken together with th Y@rbon @%Pns to which
they are attacheBsform a fu —an <15q IS zero
or an integer frgm1 to 7. one nbodi ent, in the

ant ed byfo of tkv), 12's5
Nge follo ¥,, Wherein: 20q
froml/to'€® and u’is zero or an

In oanenbodlnent in the

hjzg,4 1) or (XV), R5is -
r mu
20081097640PCT/ U$2008100 76 Rlerein: Ra3 is

a-halo, lower alkyl, a IBGETThIkoxy, a | ower

hal oal I cyl, a | ower hal oal koxy, and | ower al kyl

sul fanyl; 5R34 is H, a(ower alkyl, or a |ower

al kyl earbonyl; and Ring B and Ring C are optionally

substituted wth one or nore substituents. In one

enmbodi merna tautopper, nbarmewbmldslcqeepblégéhﬁ@tdatwlaﬁlmtﬁm @ prodrug
5 (1 lﬁe)eopnvhe,%m &, 5'§£ s%%w RV DR AR above.

consi sting of x164&84“

In another embodiment, the invention provides compounds of formula (V) as set forth

below:

10
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug

thereof, wherein L’, R’y, R4, Raa, R43, Rys, and Xy, are defined as above.

In another embodiment, the invention provides compounds of formula (V1) as set forth

below:



X6X6 Xr X6X17 X6 .X7 X ftX7 X7/ X8 10 X7 X
X7_ ft X7X9
WO 2008/097640 PCT/US2008/001693

-61 -

OH N=N

(VD
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug

thereof, wherein L’, R’;, Rs;, Rs3, Rss, Rse, and Xys are defined as above.

5 In another embodiment, the invention provides compounds of formula (VII) as set forth

- below:

10 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug

thereof, wherein L’, R’}, R4y, and Ry, are defined as above.

In another embodiment, the invention provides compounds of formula (VIII) as set forth

below:



WD 20081097640PCT/ US20081001693 - 77 - wher ei n:

X6, for each occurrence, is independently CH CR9, N
WOE@P/09W¢R1L2), provided that 10at | east three MEI/GS290§/801693

are i ndependently sel ected fw@m CH and CRO;

X2, for each occurrence, is independently CH CR9, N,

N(O), TORI2), provided that at |east three X7 groups

are |ndependently(zﬁlected fromCH and CR9; X8, for

each occurrence, i/s independently CH2, CHR9, C(R9)2,

S, S(0)p, NR2, NR: t; 15X9, for each occurrence, is

i ndependent | r ;. WOR

2008/ 097640P 20{8/ 001693 - 78 ¥ X10, for

each occurrepce, is indepeqﬁently , CRO, N, N(O0),

N-F(R17), pro ast e X10 ks sel ected

fromCH and CRO;T- or eawsh oCcirrence, is

i ndependently a ubstltu nt sgl ected fijromthe group -

consisting of amoptional-y—gubstituted alkyl, an

optionally substituted al kenyl, an optRsenal ly

substituted al kynyl, an optionally substituted
-cycloal lcyl, an. optionally substituted cycloalkenyl,

an optionally substituted(&berocyclyl, an optionally

su d

U A OBLATAL L, IR LR g eror,
5 opwh@ﬁlalﬂszsBlbsRﬂs,t\OtZe@dh@teeieﬁnedlalaybqvehydr oxyal | cyl,

al koxyal kyl , hal o, cyano, nitro, guanadino, a

hahwiomdr embodinirt cthe &vieption piNy RIS Rirhpour@Rdf forgfudy BX) as set

-CLO -0C(0)R7, -C(0)NRLOR11, 10-NROC(0)R7, -SR7,

" -05(0)9127, -S(0)90R7, -NRO9S(0)pR7, or

- S( 0) 9NRI 0R11 - S(0) 90RZ),, - OP(0) (OR7) 2, or

-SP(0) (01(7)2, -S(0)90R7, -0P(0)(OR7)2, or

- SP(0) (OR7) 2,5 two R9 groups taken together

with the carbon whi ch hhey are attached form

a fused ring; and | R17, fror each

occurrence, is ingependently - H an alk I, an

aral l cyl, -C(0)R7, -C(0 RIORII I n one

enbodi ment, in the c ounds repre ed\bx{}ﬁrﬁhla

uteq, benzoi midazol yl, an
optionally substituted i ndazolyl, an optiomakly.
substituted 3H i ndazol yl, agDﬁptionally substituted
i ndolizinyl, an optionally substituted quinolinyl, an -
10 opbi omatbingr, phapeddetitidadig accepigble vedd, saiydte, charhrate or a prodrug thereof,

v_vherein Rj, R3, Rs, R3s, Rig, Y, Z and n are defined as above.

In another embodiment, the invention provides compounds of formula (X) as set forth

below:



20o0ptional ly substituted benzoxazolyl, an optionally
substituted benzo[1, 3]clioxolyl, an optionally

wa st ed benzofuryl, an optionally substi tREBEUS2008/001693

benzot hi azol yl, an opti onal I-y63substi t ut ed
benzo[ d] i soxazolyl, an optionally substituted
benzo[d]i sothiazolyl, an optionally substituted

t hi azol o[ 4, 5-c] pyri didyl, an optionally substituted

t hi azol o[ 5, 4-c] pyridijnyl, an optionally substituted
thi azol o[ 4, 5RQ] pyri di an optlonally substi t ut ed

t hi azol o[ 5, 4- "25h].p¥ yl, ptlonally substi tuted
oxazol o[ 4, 5- c] pyr an optwonally gubstit ut ed
oxazol o[ 5, 4- c] pyr an optilonal |y gubstituted
oxazol o[ 4, 5- b] pyr ¥ opkitoqal Iy substityted
oxazol o[ 5, 4- b] pyri di nwhan oo;|onal Substi tuf etf

i m dazopyri di nyl, [ y suybpstit ut et
benzothladlazolyl bgnzoxadi agelyl, an optijonal |y
substituted benzotrlafolyl an optlonally fgbstituted
t et rahydroi ndol yl, an optloqﬁhly substituted
30azaindo|y| an optlonally bstituted quinazolinyl

d
S u%roaﬁgutlturpe ‘.jpl}/an%zsfI az O ﬁl’l tgg:eﬁ)tgHe sagy sdIYa‘ffle cloﬁ’lratfi ora rPr¥?mg thereof L

subbdrein Ro. R, RiyRekaRa] Yland-Z ap pefinied asrgbloye an opti onal ly
substituted 3Him dazo[ 4, 5-b] pyridinyl, an optionally
s ulnstnpthert eatbotl ke rittdmah torbproyigssrdontipanylds offiorndé (Xinad dey/forth
su%g@»tuted | Himdazo[ 4, 5-c] pyridinyl, an optionally
substituted 3H i m-dazo[ 4, 5-c]pyridinyl, an optionally
substituted 35pyri dopyrdazinyl, and optionally
substituted pyridopyrimdinyl, an optionally
substituted WO 2008/ 097640PCT/¥32008/ Q01693 - 79 -
pyrrol o[ 2, 3]pyr|RhgyI an .oy on SUM8tit uted
pyrazol o[ 3, 4]pyr|n1dyl an o onaIIy subsyi tut ed
cyclopem#glnldaanyl an opglo al | suggf Ut ed

cycl openta az0l YW an opti ituted

pyrr ol opyraza , an|option Ijﬂ&ubstlt ted

pyrrol oi m dazel yl , optiggal Iy substituted
pyrrolotriazo , pt i onal | ubstipgged
benzo(b)t hi enyl . nmbodi/frent 1he conpounds
represented by formula (W.1) &r ( | 5 is selected
wherein: X, fo ach obkurience, ndependently
CH, CR9, N, N(O);”"or 10Xx12, for each urrence, is

i ndependently CH, CR9, (X N(O), N+(R17), provided .that
at | east one X12 group |s i ndependent |y sel ected from

10 cH and CR9; X13, for each occurrence, is independently

15

0, &ha I§§tgl}lpf’ p%%%euﬁ’cfallwggcz{)table salt, solva@ clathPlte @raac;;}odrug thereof,

occurrence, is I ndependen a substituent selected

f r ohseiR&:g Mu&ocMSXSIY%gY@fa"‘éWZ’@m Jedingd 4s2beYfhst i t ut ed
al kyl, an optionally substituted al kenyl, an

opHi AR q}ﬂ@é%ﬂﬁéfhetlme@aorapw%wmpawdéafi fogpidp (X1 as set forth
suggéwt uted cycl oal kyl, an optionally substituted
cycl oal kenyl , an optionally substi tuted heterocyclyl,
an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted

aral lcyl, an optionally substituted heteraral kyl,

hal o, cyano, nitro, guanadi no, a hydroxyall cyl,

al koxyal I cyl, haloallcyl, a heteroal kyl, -NR101211,
-0R9, -C(0)R9, -C(0)OR7, -0C(0)R7, -C(0)NRLORt1,



20- NR8C(0) R7, -SR9, -S(0)pl2.9, -0S(0)9R9, -S(0)90R?,
-NR8S(0) 9R9, or -S(0)pNRloR11, CS(0)OR ,

WO 0Pg0I6OR7) 2, or -SP(0)(O0R7)2, -S(0)pOR7, PCT/US2008/001693

10

15

formula (111) or (XA R5 is

-0P(0) (OR7) 2, or -SP(0)(OR7)%4-or two RO groups taken
together wwth the carbon atons to which they are
attached forma fused ring; and Rl2, for each
occurrence, is independently an alRyd or an aralkyl .
251 n one enbodi nent, in the conpounds represqgy #%Td by
formula (I11) or (XV), R5is 0081097640

S2008/ 001693 - 80 - R27 R27, for

each occurrence, isRamdependent|ly a su stlt nt

sel ected fromthe grloup consi st|{ ng of - piT ohal |y
substi tut edqal kyl , aq optional | u t al kenyl ,
an 5optionally Nyt ed alk%z&s, an opt*onally
substituted cycl ' an optifnally substituted

cycl oal kenyl , istituted heterocyclyl,
an optlonally subsy. % I, \QpaLL&{%
substituted heteroanyt an optiondlly fubsNituted

aral kyl, an optionallly subs\ttﬂ d he rz%alkyl hal o,

cyano, nitro, guanag /drdtyal kyl, @l koxyal kyl ,
hal oal I cyl, a heteroallcyl -NRI OR11, -OR73® -C(0)12.7,
_C(0)OR7, -0C(0)R7, -C(0)NRI ORI, 10-NR8C(0)R7, - SR7,

- S(0) pRY 0 S(0) pOR7 NR8S( 0
- S0 PR S el Blofo it B AER. aoarf@e;‘}’?feof
- SivRYrpid RYs, R1OR( (B¢, 087)225,, ai X 5, 9R(dR)igdARE hRsve.
TWO R27 groups taken together with the carbon aton1to
V\hl'ncinoﬂhhesjnbaﬁﬁaeat.tlﬂ.ﬁlﬁl&dlicfrommim coppoumdadt fprmsuwb U e @cforth
oaIkyI or optionally substituted heterocyclyl

%é In one enbodi ment, in the conpounds
represented by formula (111) or (XV), R5 is X20R50.
151 n one aspect, X20'is a d-C4 aIkyI and R50 is an
optionally substituted phenyl: - Rp, one enbodi nent ,
in the conpounds represented by fo mul a (III)Ror (XV)
R5is WD 20081097640PCT/ US200814101693 - 81 *
In one enbodi nent, in the conpo

HO // v

N
Dat's
OH N—N  © |L36
(XITD)

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug thereof,

wherein Rjs, Rig, Rs2, Rs3, Rss, Rsg, and Xys are defined as above.

In another embodiment, the invention provides compounds of formula (XIV) as set

forth below:



5 wherein X1, X2, and X3 are each independently
C(R27)2, NI 277, C(0), S(0)2, 0 or S; R27, for each
wo@ecowsysmce, i s independently a substituent sePEDUB08/001693
fromthe group consisting of-3,- an optionally
substituted al kyl, an optionally substituted al kenyl,
an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substitutedR,,
10cycl oal kenyl, an optionally substituted
heterocycl yl, an optanal |y substitu
optionally substitutjed heteroaryl,
substitut edqayal | cyly an opti onal
heteraral | cyl, ™K S nitro,
hydr oxyal kyl ,
. -heteroal kyl , - OR7
" -C(0)N12701211, : - 27, R
-0S(0) p. 127, - S(0) pOT27, >S( QYpRY, %rN/ %
-S(0) "NRi okli, 15-S([0) p0127\'-0P(/0) (0 )21
- SP(0) (01142, -S(0) RYER7, -Oﬁ%UTINR?)Z, or
- SP(0) (0127) 2, -~ or two R27 groups t Bren t oget her
with the carbon atomto which theyoawg attached form
.an optionally substituted cycl oal kyl or optionally
subist Pygmey P éqeaggﬁ@y f}fceptiaglg ;sa]t, yghvate, clathrate or a prodrug thereof,
2008409 T4RRCR), USR0QBLRNLAAS as Bave: R77, for each
occurrence, 1s I ndependently a substituent sel ected
Sfromthe group consisting of-H, an optionally
substituted al kyl, an optionally substituted al kenyl,
aningpethehembogdingup she inyandein aroy Wosspmpowtds e formpla(Xy) as set forth
supstwt uted cycloallcyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl,
an optionally substituted aryl, an 5optionally
- substituted heteroaryl, an optionally substituted
~arallcyl, an optid®ally substituted heteraralkyl,
hal o, guanadi no, a| hydroxyal |l cyl, al koxyal kyl,
hal oal kyl , a heterallcyl, -0OR7, -C(0)R7, -C(0)O0OR7,
-0C(O)R7, -C(O 0 , -SR7,rzS(0)pll7, -0OS(0)R7,
-S(0) pOR7, -S(0) pNRIORL1, - S(|0) OR7, - OP(0) ( OR7) 2,
- SP(0) (0RRY 2, 1S(0) OR OR7) 2, or -SP(0)(OR7)2,
and 10r is 0 or I | ment, _in the conpounds
represented by for , (\AT)\R()G), (X11),
or (XIV), R4] is sglected Y\rom t/he group'consisting
of -H, | ower aIkyl,R§Qmer alkexdyy | ower cycloal | cyl,
and | ower cycl oal koxy. I n one enbodi nent, in the
10 compounds represented by for@a (1V), (V), (VIl),
oot cohbPLeTRG PhFar et r PBRyTE Sy & aprodrug
I S ereof)WhereayRh,A0E, RayRs, YNELdNOx\are ditfinedas,abpveopoxy, and

cycl opropoxy. .l n _one .enbodi nen [ conpound .
Lpr occ i oy PaPAChEORRRIAER bl X SRIPREET g fotovine
X4 grovsoChY. In one enbodi nent, in the conpounds

15 rzgg)gize:géo%%eg%af &ﬁe"ﬁ“s'(% —(SI- yr]d lQ,ris gl%(!)gtionéﬁllsu[;ﬁim’}l&ﬁgl -%eglkyl, then
: -R’3 is not -OCH,0OMe;
provided that when Y is —S-, R is Me and R’s is lower alkyl, then Ry is not

halo.

In one embodiment, in the compounds represented by formula (I), (IT), (III), (IX), or (X), R
20 and R; are each independently -OH, -SH, or -NHR;. In one aspect, both R; and R; are OH.



In one enbodi nent, in the conpounds represented by
formula (IV) or (XI), X41 is NR 2, and R42 is selected

WO p@a0916¢0 gr oup consi sting of-H, a | ower al kyl PCHUB290#6001693
cycl oal kyl, -C(0)N(R27) 2, ange-C(0)0H, wherein each
R27 is independently -H or a lower alkyl. In one
enbodi nent, in the conpounds represented by fornula

(1 W) onelembddinentXeh, thd a)nm%?ds répiekeOd¥h2fotiBuls e, €15, @m)f(rvmlm (IX),

t 2@???{?%020 3%'0 tﬁ'ychgf,?ce IS "lﬁ’ﬁl’%?pgmlgé‘gtog%&"?]lly su%sur[?ty d alkyl, an
t ebﬁt'tolﬁhﬂ)yslubstnuta&ﬂkwy] aiﬂo;hﬁ)ﬁyllly SU’OQHQ}&hkynyl an optionally substituted

" CobJredy oenaly L e o BHS i dpgosyeiv o

5r e@me}sem bsthyted a1ar Sptichdly sQbstifudd hetdrébdy | 2amcbpRé#hligisebstituted

i nde dent |y, ecte from roup cqnsi sti :
of ] Cré’f ﬁg},onal@i wbeutut&flgb??ara O'ﬁ’? B YA 'B%ﬁ?'ﬁ‘g?’amﬁa'oa'ky' a
”eﬁdwwkyl?i'moyyhalwl@ﬂﬁxwmmd -OR&| -TPORIONH(O)ORD-C(S)R;, -C(O)SRy,

s GG I I Sl S Rt SN T R

(HO(N?R&)SRXI DRI, 05 (GRS, -O48)0Fs, TEBIR)y@RY, -BERDRAASC(O)OR;,

10 i ChhBOs Rtk PO R Bl TPk er pERHGRAT

- OF -GEMNRGINR MR, -SO@)NR 0RN), STENRHNBIRNEISC(SINR, {RYE OC(NRe)Rv,

R B GRORIE it AL BB R RS CORen Rreg Rk

--ar NRIO@yired-NroCNRs ) GR7, G8R £ O KENNR , C1S)NR 61R,CE

oy YRR S R rs 0 B Bl SRERT S

15 t hes(Qy,0mp, MNRIS{GHRNNFOBIJ,NR CRY,, -NBES(O) 2, -S€O N’W%Rn SS(O)pR7

) By SR B o 5, St e 2 a1

r e@lkﬁl$ﬁml&1$ Hayoafker, mﬂjl’e'CddlM)xypd'C( KB)halom&’;]yi SC$€16§QK}edulfanyl ora |
roup .consi st | net hoxy an
ﬁgléﬁ Fﬁalgﬁe I%W&d?%%tqs a G- }_(liér?eky&orrpounds

represented by formula (1V) or (XI), X41 is 0. In one
errhmiiensm’mbdiment fnltke mrmomdwremmeesﬁmda Ioly off (ODnmisaull -S-CRjp-,
(XLde) 3.and
20| n e?&ﬁ’d HRW ger‘é‘g'ee ¥y 2th§ grodp 4nsl s?"eﬁ’épw Lis-S-
of CH,-. MebheydspecetlhighS-. 15pr opyl, isopropyl, cyclopropyl, .
nmet hoxy, ethoxy, propoxy, and cyclopropoxy. In one

TR 5 SHTRGHRIZn SBAESTR . G o

t ogstdnelty substitutedphepgly bmptlanajh'BUbscunm thiazdlylean gprienally substituted
ﬁ %’%ﬁ;@q’yﬁn o?){lmaﬂy g%%{ll‘?l%d i<<1‘r=h X r%{o}qé a{l %Séoen ﬁ)ﬁ%% tYrLt’ed Syrlmldme
25 codpowadspmcmpﬂsewsﬁretdd blyldzizclwrwlr aC(Q\Yl)l(lbr)z (XI ), R43 and
R44, 20taken together with the car bon atons to which
thﬁyon% ﬁlb@&lmﬁpﬁlqhe zo Q%)rt%ntgcy R)ﬁjmiflﬁ‘g%l)r @Q 3is -S- CH;- or -S-
-C8 aryl. I'n"one e , e Co un

r eprrde%lelﬁ@reelptt?yalfyoﬂuhmnaed( nh)emdr an( optipnally xatgtijuted dRazplyl) an optionally
°”§1b§{¥%9 éﬂhyl An%p% l?}:?an(} QEE%%EEG% Hy%ﬁﬁ%ﬂ& &8l oBonally substituted

fornmu one
enwdmﬁmt lonemmqpeownpwh;hwdﬁewp&ﬁmre@(wmm mul a
(M1) or (XIV), R42 is -H or 25an optio i{)ﬁ)
30 suBswetembe@'meemthe?qewoundSﬁerzﬁﬁsemsfﬂrb:o m(D P qrg&V), nis 1.

conmpounds represented by formula (VII1),

( X[ oneegabpgimeptyimthy cowu'c%rwesewﬁ by, forrls %X})ﬁa%%> nis 0.
-H 1 n one aspect, both R35 and R36 are -H. In one
aspect, the other one of R35 or R36 is an optionally
substituted al kyl or an optionally



WO 2008/ 097640PCT/ US2008/ 001693 - 84 - substituted

cycyloal kyl. In one aspect, the other one of R35 or
waRBBs/HE6an optional ly substituted | ower al kyl RGT/@$2008/001693

optionally substituted | ower.gyycyl oal kyl. In one

aspect, the other one of R35 or R36 is an optionally

substituted C4-C6 cycyl oal kyl . I n one enbodi nent,

| NIt 4} eEBETMNIAIE theEQRSEits @€pr¥nE @by Tbkaula W, I(n) (V(Ii))ﬁ)() or (X),
(X) éxn %ﬂlftgﬁ) or (XI'V), R35 and R36,
to etsﬁfa"r”\?\ﬁ’ £ & T"Hé%/ are attachedformaSor

6 nenbered heterocyclic ring. In one enbodinent, in
the conpounds represented by fornula (VIIl), (IX) or

(X), Yis S 3 rbodigent, in the conpounds
represent ed Y, (I1X), or (X), Yis O
I n one enbodi n t He cpnpoulfds represented by

formula (VIII H, or 10-NHTt7. In one
aspect, R3 is -TH O¥€ enbodi nent, in the conpounds
represented by fprmula (M11), t is 0. In one :
enbodi nent, in the conpounds represented by fornula
(MII1), t is I. Tn one enbodinent, in the conpounds

Srepresented by formula (MI1), t is 2. In one
enbodlne%t .|n the conpounds represented by fornula
(XV), YHM'EM0- . 151 n one enbodiment, in the conpounds

r epr eseRts, e”d dayh dconmerice, i§ mvapendéntlg as&bsntubrn selaed from the grohp

(e;r(%aonf:si{sgne f’an Ioellonégy %H%n{p)o(éécri] g p 'Ioﬂa Q nsgbsgngu Cailkenﬁa an optl?nally

i S subGiuted alkynylmeemﬁgl Smﬁmtedlcyclb&ibyl camrgpooriatlg substituted

10 Bl o iP5 B i aearoea i) o
a 6?ptlona]@65uai;tk1ytbd Bdﬂérf):fmlyhn mloaalfﬁ&ummﬂﬂwakydaddqplnondlm substituted
anpt her

gr ﬂga:@%ﬁ@?g?row@ t oxya‘flcynnloléngyalng n?trec! %gatnggim qmotalll'l?], a -
4- haapslepy FNBoRb; (@RmCtm)Ry,be](?)yDRhl -OL(@R(;,1-GopNR, R, 1LH-

P I o R e e e e LS U S O R

15 - WES(@)’pDR'l,HOlem)@RBZ,Y’@SP@')(QREz,4 triazol-3-y1)-6-

;28?285? gve qﬁ’e n(iups tatiﬁn iogitp_ﬁr V\H caébonf)tong t? X/htc{q they are attached
fl fmmmrfateldymg}mdzyl t h| 0)-4H 1, 2, 4-

2008/ 097640PCT/ US2 Q(%§/r(30]1691§ 85 -
triazol 132 yelr3% Zere: 5 % dP
?I nin( gfboq_l%ehyq)r tgéé/oinpolui?’é)seéqqg%lnegg?)’o%)nulﬂ' IRV ik or ),
20yl Rhlsoymhly@pymbrﬁmlhbmg-@nﬂt(liH, 3H) - di one;
4-i sopr opyl -(4-(1-met hyl - 1H i ndO1- 5-4
yrOret hyl thio)-4HL, 2, 4-tri2
(2, 4-d i hydroxy-5-i
)-4-(1-nmethyl-1 Hing ) - 4H-

-5-((2- et hyl
Gbenzene- 1,

01- 5°Y1) - 5-

soprop 1-6-(4-1(1- gethyl 1H-|d dyri di n-3
met hyl t|hi o) - 48 1,59%-t ri azol 8- yl ) befzene- T,;3-dRo4 ;
’ 4=(1-met hyl - 1H- | ) yrldl n-2

4-1 sopfr opyl- 6- (4-(11 rrét hyl - 1H-1i ndo-5-_=-y0-5- (“pyfl di n- 4-
ylmethlylthio)-4H 1,2, 4-triazol - ..
3-yl)Ybenzene-1, 3-diol ; 3-(5-(2, 40—

I hydr oxyhbreinsopr opyl phenyl) (1 -nmet hyl - 1H-i
ndol- 5- ylth io)d
hydr of BT rap g on 178 5 ah

u is zero or an.integer from 1 to 5.



4- (5-((2-am not hi azol -4-yOret hyl t hi 0) -44 1- Met hyl -
Hindol-5-yl1)-4H 1 ,2,4-triazol - 3-
W@ 200869i68@pr opyl benzene- 1, 3-di ol ; 4-i sopropyl - BET/WSL028/001693
-nmethyl -1 Hindol-5-y 0-54(6+¢Qt-rifluoronethyl)pyri d
n-3 - yOrethylthio)-4H 1, 2,4-triazol -3 -yCbenzene-1, 3
- di ol ;
4- lnS:ﬂB eDPydiment( A1ﬁe4co(ﬂmﬁﬁu@x¢ﬁa@&rhymeﬂaayﬁlh (R(IRYVIID] (0()3 or (X),
%neth |th|£g % triazol - 3-yQbenzene- 1, 3-di
S FpTgsontediby tha f Wé% ﬁ'as')"é% hy Ophenyl) 5-(pyrid |n 3
-ylnethylth i0)-4H 1R33 trlfgzm
yl) - 6- |sopropylbenzen- 1 , 3- d
4-i sopropyl-6-(4-(2-
1H i nden-5-y1) - 5- .

4
4-

3 “d i hydr o-

f-rn &hy Ithio)- -
|sopropyl 6- (5- (lpy 1 H1 ,2,4-triazol -
-yl ) benzene-1, 3- dl~|,’,/ ydr oxyphenyl) -1
H-1,2,4-triazo|-3 -y Iy~ 6-i sopropyl benzene- 1, 3-di ol ;
4-ethyl -6-(5-(pyridint3-ylnmethylthio)-1
b1 : ,
4

,2,4-triazol yl ) benzene-1, 3-di ol ;

-et hyl -6- (5((2-met hyl thi azol -4-yOrethylthio)-1H1,2,4
-tri azowh@eipGbenzene- 1, 3-di ol ; 4-(5-((1H i nmi dazol -
-y1) met jyl) ; dad Jo0@ Ll koxy, a lower haloalkyl, a lower haloalk

S Hindol. élg alé Hc_> h% ta;l'cl)»\éezrgl o?,_ayci»ye_rg? oalkyl, a lower haloal o>-<y,
|sopropykﬁewzeﬁbd$ﬂ®nﬂdlo
4 i soprp ) H6 4 Ml % & i I methylth
0) - 4kklp % 4- %rfpﬁk ra 2 %% Kgéﬁg?ﬁ m¥ - dioal;
44 543 3mg|£eqr1d)ﬂlagﬁ:ﬁ(¢) crppgwu)sumn(uped vmbtqqu for thore substituents.
Hindol-5-y1)-4H 1,2,4-triazol-3 -yl)-6-
solraspymbedimerieln the cogipognds ggpresenteiP2loByla FrEUBPEH. (X), or (X).

10 S2ROBLA0AEPRom tlﬁ%roup‘l:oﬁﬁmtmé Hpr ophen

ethyl) 6- (4-(2-nmethoxy-2,3"-d ihydro-1 Hi
nden- 5-y1) - 5x(pyr| d in-3-
yl me t hi_©)"s

i o 4¢+1 2, 4- trIaZQ//36- 1) éazgne 1,3-d //' \\
dp fluo ophene hyI) 6- (4- (8- met hoky- 2, 3- |hydro “Hﬂ
ndJem-S- <5- ((2xgret hyl t hi azg] 4- y thy/hxeo) AH %2, 4_~

[ l;

enzene- 1 3 o

3]cl|oxolane 2,2 -|ndene] 5' yl) 5-(pyr|d|n-3-ylneth

Ithio)-

4H 1, 2, 4-tri azol - 3-y1) - 6-i sopropyl benzene- 1, 3-di ol ;

4- ( 5- (benzylthlo) 4-(1-methyl-1H i ndol-5-y1)-4H 1,2, 4

triazol - zenelx,3-diol ;

4- (4-( 1, di oxol{5-

I n-4-ylfpret hoxy) - 4HX%;, 2, 4-tri a
'/4(5(4(

be : )bgnzylthloﬂ
H-Q\5 , 2, -xrlazo Xs3-4+1) - 6- et hy[ ene-Ix3-diol; X,
(5- (bi pheny1- 2-yl net hyl t hi o) - 1K1, 2, 44ri azol - 3- y1)*
15 - ethyl benzene- 1, 3-di ol ; 4-isopropyl-6-(4-(1 -nethyl-
H i ndol-5-y1)-5-(2-(pyridin-3-ypethyl)-4H1,2,4-triazo
| -3- yQbenzene-1,3-diol; 4-(4-(2,3
-di hydro- 11- 1-i nden-5-y1) - 5- (1- et hyl pi peri di n- 4-yl oxy
)-4H1 ,2,4-triazol -3-yl1)- 6-1 sopropyl benzene- 1,3 -d~
ol; 4-(4-(2,3 -d ihyd ro- 1 Hind en-5-y1)-5-(2-(2-(d
nmet hyl am i no) et hoxy) et hoxy) -4H 1, 2, 4-
triazol -3-yl)-6-isopropyl benzene-1,3 -diol;
4-(4-(2, 3-di hydro- 1Hi nden-5-y1) - 5- (2- nor phol i noet hoxy
)-4H 1, 2, 4-triazol -3-yl)-6- isopropyl benzene-1, 3-diol;
4-(4-(2,3-d i hydro- 1 Hinden-5-y1)-54( 1,4-d im
et hyl p i perazin-2-yl)nmethoxy)-4H1,2,4- triazol-3
-y1l)-6-isopropyl benzene- 1, 3-diol; 4-(4-(2,3-d ihydro-
1H i nden-5-y1)-5-(2-(d nethy | amino)ethoxy)-414-
1,2,4-triazol-3-yl1l)-6- isopropyl benzene-1, 3-d | ot;
4-(4-(2,3-di hydro- 1Hinden-5-y1)-5-(3-m
et hoxy- 3-nmet hyl butoxy)-4H 1,2,4-triazol-3-yl)-




WD 20081097640PCT/ US2008/ 001 693 - 87 -
yl)-6-isopropyl benzene-1, 3-di ol ;

W@2(08/0¢7848- di hydr o- 1H- i nden- 5-y1) - 5- ( 4- net hox yREEHS209§/001693
4H 1, 2, 4-triazol - 3-y1)-6- isepropyl benzene-1, 3-di ol ;
4-(4-(2,3-di hydro- 1Hi nden-5-y1)-5-(3-(di net hyl am no) p
henoxy)-4H 1, 2, 4-tri azol - 3-y1l) -

6- i sopropyl be e-1, 3-diol;
4- (5-(cycl opent yl net hoxy) - 4- (2, 3-di hydr o- 1H i’ nden- 5- yl

) - 4H. X7 ,4-tr azol - 3-y1) - 6-X;i sopr opyl benzene- 1, 3-di

1 x(2 - _di hydres | o5 - Zyl 9 X7
-( Y, 4-di X9 soproﬁ& | phenyl) - flazol)ﬁ Q§x

-ykpxy) i dazolid 2 ne; //7

4- (2 Z3- idr o- 1F+|nééﬂ\ 1y =5x{ pyri di n- 3- yl%bixy X
H-1,2,4 triazol - 3- y1) 6- i <$8propyl benzene- 1, 3- dIO| S

4-(4-(2,3-d ihydro-11-1-inden-5 -yl)-5-(2-(pyrrol \

i din-I-yDethoxy)-41-1-1,2,4-triazol-3 -yl)-6- «///

I sopropyl benzene-1, 3- d|oI 4-(4-(2, 3-di hydro-

1-1-inden-5-yl)-5- (1 -ethyl pi peri di n- 3-yl oxy)-41-1- ~

|soprgpylbenzene 1,3 -diol;

4- (4223- dihydr o- 114- i ndesx;5-y1) - ; (2-(piperidin- 1Xy

etfoxy) - , AN4-triazoks -y1 xf/’ ==

i sppropyl enzep¥ér 123- dlgl; - (4-( [d][] X
, [ OXOLN&- -5- (pyri gin- 3-y|,net hgxy) - 1,214 tri

azJQ$&7y1) 6-\ 1 sopr opyl b eh\\SXﬂlol or a N //N\\\47

taut omer, phanngceutical |y ‘dccept abl e salt sol vat e X7
clathrate,’br prodrug thereof. In anot her - '
enbodi ment, the conpound is selected fromthe group

consisting of 4-(5-(cyclopentyloxy)-4-(2,3 -d i hydro-

1 Hin den -5-yl)-41-1- 1,2 ,4-triazol-3 -yl)-6-
i sopr gpyl benzene-1, 3-di ol ;

- 54- 3-dixhydro-11 ndenli; y1) - 5- (pyrldln 3- ylnﬁgh x
yl $hi , 2Z\4-triazol = ) - B X7 7
igipropyl \ X7 =\

enzep®é 1, 3-di ol ; X,
A2, dLQgZYO 1H i nderg- 5-y1) (p i"di n- 4- yl et hyl
th|5T 1 triazol - 3- yi\\)(z‘//NIS\\yr , X // \\\Qf
i sopropyl benzene-1,’3-di ol ;

4 |sopropyl 6- (4- phenyl 5- (pyridin-3-yl et hyl thio)- 4FL
4 trlazol 3 -yl)benzene-1 ,3-d iol;

4 (d &t hyl am no) phemrygl) - 5- ﬁydldln 3-yl net hylt X1

7 am ~4- b{lazol 3-yly-6-—[soprapyl benfzene- = N\
31d |oI xm X10 { x0

4- XS0pr o N - 6- 4 phenyl ri /§Inethy thlof\414 ~_ /

-1,2 rlazoﬁvs-yl)benzene- . 3-di off10 X10

4- (4 (|4- (di et hyl ami rio) pheny ) 5- (pyridin-2- ylnethylthl

0)-41-[1-1,2,4-triazol - 3-

|soﬁr0py1benzene 1,3-diol; - 88 -
4- (4- (4- (di et hyl am no) phenyl) - 5- (pyri di n-4-yl net hyl t hi
0)-4H1,2,4-tri | -3-y1)-6- , i sopropyl benzene-
1,3-d i ol;
' - X10
and — \\
X10 X10
N\ A/
X10 x10

10 wherein:



4-i sopropyl- 6-(4-phenyl-5-(pyridin-4-ylmethylthio)-4H
1,2,4-triazol -3-yCQbenzene- 1, 3-di ol ;

wd2(o8/09%4chl or ophenyl) -5- (pyrid PCT/US2008/001693

5

10

15

25

30

in-2-ylnmethylthio)-4F1-1, 2, 4-#yd azol - 3-y1)-6- 5

sopr opyl benzene-1 ,3-d iol;

4-(4-(4-chl orophenyl)-5-(pyrid

i n- 3-yl npttbydathb@hrrdicd - lainaeﬁnadniu@m cﬁg,wt)\x@) I\SGQF)OIW%ded that

benzene- d iol 4- chloro n r
PRI st iy P ogre oo e pom Cgragrs Y €

i sopr opxd, kfarbaemeccilmarcen@lndeﬂeﬂ@énhylcﬁ CRs, N, N(O), N*(R;7), provided that

op%%ﬁﬁg d&%w%ggéggggwggﬁgsﬂgaéfﬁéé?%@%gr XY'5'i30DT

4 (2, 3- utg,lmyeimoodcuﬁkncb nelexdefenyehtly TH;, MR C(Rg)z, s S(O)p, NR,, or
&groxy 5-isopropyl phenyl)-4H 1, 2, 4- triazol e- 3-
oxyl ic acid; 4-(4-(benzo -{d}- .
[ 1, 31cl iXQ)fGrlea5h ydc)marc(epy rnidsbendemly N or CH

i n-3-yl lthio)-4H1,2 4-triazo
sopr o)F;y E’i)’gf%ﬁl?é’c Tegcedls lg,qependentl éH CR.

4- hr3euer syl ﬁséléctécﬁﬁ&rﬂomnhximi per azi n- 1
; ?/la)z g?/r gl ﬁ?f)aggm%géh'éef%g 3s ng%qenégen}/y a subsy tlmtanrg Iseol?ecte 6n?_ ihg-éoup
4- £t bn Opichallyt subBitided alkyl, an optionally substituted alkeny!, an optionally

| o bt e by Py s isd fyiriS, ogpy Substnced

%gélyclcﬁncpﬁpmhlopﬁmmy (sﬁtﬂs(nanerdmeiameyaylhw optioed] isnsubst.tuted aryl, an
m Nno

v\ RRCRUBE S ferdds i S o it samprtipplly subsiuted

4- iderbrdli4t, @Iydroxyalkyl alkoxyalkyl halo, cyano, nitro, guanadino, a haloalkyl, a

: gg%?méwg Il, Iggé)lﬁ%béﬁgmhyé&@)g’l (ﬁlzl:o) loﬁl.n,t !

4 (MRsttemo{sii7, -S(O)pR7, OS(O)pR7, -S(O)pom, -NRgS(O),R5, or -S(O),NRoR;;,

S aERE 3BF i B SHROROR et PPOORo, o Srtoflorns

4 i sopr epyo-Io- Q’éhpé Gk ErHogBthdryWithi thetadtionAtolns to which they are attached
6%r|d|gﬁ3 y1),-5-(thiazol -4-yl methyl thio)-4H1, 2, 4-tr
a Bp7%e- 1, 3-di ol ; 4-i sopropyl-6-(4-(4-(pyrid
[ n 3 yRmefolnyic)wphameﬁae E,-nﬁdeberaimlym vh Ay iy drblkiI0)C(OWR,
riaz yl) benzene-1 , 3-diol; 304-i
soéﬁéﬁ?&”@ ( CPEW% ‘hﬁthoxyethyl)(nethyDan1|no)pyri d
in-3-y1)-5-(th ylnethylthio)-4H1
, 2Indonk emdadithe; inGhecongoends re@esdnted by foriihila (1), (I1), (VIII), (IX), or (X),
20 8/ 09764 P
gﬁls C%an 0P dorq (yﬁg s? gug 9<%q):/|15an(cipﬂf>na?l6 ]s_ubzftltufeﬁé)faﬁzorr{uﬁaz(g}yl an
4l—lo;btlonﬁ’l,lyﬁlsubstltlazd)fnd&ojyl)a-n6>pt|<brmﬂp subptythifee A Fandezdly B adomionally
substituted indolizinyl, an optionally substituted quinolinyl, an optionally substituted

-6-_ 1 5i :
, N(O), N'(Ry7), provided that

isoquinolinyl, an optionally substituted benzoxazolyl, an optionally substituted

benzo[ 1,3]dioxolyl, an optionally substituted benzofuryl, an optionally substituted
benzothiazolyl, an optionally substituted benzo[d]isoxazolyl, an optionally substituted
benzo[d]isothiazolyl, an optionally substituted thiazolo[4,5-¢]pyridinyl, an optionally
substituted thiazolo[5,4-c]pyridinyl, an optionally substituted thiazolo[4,5-b]pyridinyl, an
optionally substituted thiazolo[5,4-b]pyridinyl, an optionally substituted oxazolo[4,5-
c]py'ridinyl, an optionally substituted oxazolo[5,4-c]pyridinyl, an optionally substituted
oxazolo[4,5-b]pyridinyl, an optionally substituted oxazolo[5,4-b]pyridinyl,an optionally

substituted imidazopyridinyl, an optionally substituted benzothiadiazolyl, benzoxadiazolyl,



4-i sopropyl -6-(4-(I-nmethyl -
111-indol-5-yl1)-5-(thiazol-4-ylnmethylthio)-4H1, 2, 4-tr

wo 2ogh9e7840 yObenzene- 1, 3-di ol ; 54-(4-(2,3-di hyrrus2008/001693

5.

10

15

H i nden-5-y1)-5-(thiazol - 4- ylﬂet hyl t hi o) -4H 1
,2,4-triazol -3-y1)-6- isopropyl benzene-1 ,3-d i ol;
4 |sopropyl 6-(4-(1 -nmethyl- 1

! ag@fogé sthgstéut@b&geft@azgw 1-an ot aranyawsﬁtmealet 6d} ﬁa ?y an
- meptinpkHyl #bstivded aZBingolyl, Ba (JQHC(nplw sudzstmut@d w:beqzwrbﬂ hm@)momlly

4- AL | -3 . _ ol ... )
- U BN Yoy i  JSREEI b Lt Bivridin. o vy

| t hibsditued irhidazoPl, Z-a}pw'riéipg]l, ?rsep(@)]alﬁ-substituted 3H-imidazo[4,5-b]pyridinyl,

' EQ.&’?@%L@ sﬂé%ﬁtﬁ%dlplylﬁ'irgL(ljg%dﬁ,%})i{gq('iﬁi%yl?r%r?ﬂ);ilopilly substituted 1 H-

H- imidazb{455-gIbyridikyl]aroptional lysrlpstituted-3 Hyintitid zo)4aic elpyrdiaydi au;optional ly

ST L AL P, o

t r sehstiuted pyireln[ 2 3apywinudy) aamotienally substituted pyrazolo[3,4]pyrimidyl an

2 b dan%qyssu@%;m 00 SYepegh BRRLORY LBy sobdinke SBpbidriazoly,

yI fan pm)oanmthtatmrmlnpd@zolyl an optionally substituted pyrroloimidazolyl, an
El d{‘n%]]yssug ;}X g{_ﬁy)?yo'léraﬁz} g ?o‘??z{gﬁtbgpl)/)psuﬁst‘t&eﬁ&]gg(%jtﬂlenyl

| t hi o) - N—nethylpropanan1de 4-i sopropyl -6-(4 g
m}fﬂ onelempodimienid ]t Gegppondspyprsdhted by §ﬁ1nvh1|aé§)r(&1|)+(1’ll ), (D<), or (X),

, 2, di ol ;
‘ IRg 6sps$fg%§ *ronoi heyw]&)ﬁﬂﬁy o%
H-|ndol Q/yf)15 (pyridi n- 3- yI Ki30) - 4H—1

, 2, 4-tr Xazol - §‘Xyl)benzenex 3- d™Nixg

24
252 ((5-12, 4-di ydroxy 5-is rop eny 4 (
-nmethyl %1, Hi L-5-y1l)-4H trlazo
yIthlo)net enzenanlnlun1 Ior
4-(5-(2-am obenzylthlo) (1
\/

-met hyl - 1Hijndol- 5-y1) - 2 4-triazol -3-yl)-6-

i sopr opyl berzehe- 1, 3- dl0| tert-butyl

2- ((5- (urdreth: i hydroxy 5- |sopropylph
enyl)-4-(1-nmethyl-1Hindol-5-yl)-

30triaz lbﬁWP‘thlﬂcé‘)rFFé‘%y% lyﬁwé?ﬁw%%a%st él N(@Npor N'(Ri7);

2008/ 09364QFCTIn dderiRA08 04 8RientPOH, CRs M RORNGL,). provided that
hydr oxy- 5-i sopr opyl i 4 1 -me

nd@tll-e§t 9‘?F)Xl4gf-°uﬂ_‘52“ _pg eat )bqelegted Wmtqﬁ and CRg,

i 0) met hy,) hgRZENRBUFdAcE, Wihdopdadently Of RRL, 2 ®R 5,
tert-but % 3-((5-(2, 4?d i hydr %x?-%-|sgﬁoﬁa b

20 pheny1) ! oqeaﬁ%pwrrerfe,l_p pndﬁmiengy?ﬂlbsu entfelzctad from the group

25

tr |c@r¥s%'tmg'30f'a)ﬁ| hodaﬂ} giﬂishﬂlle)i RSNYA SRIAANBIEstinhddtAIRehy], an optionally

-am nqgbenz 0)-4-
H- SPR$ttted 2 %w'mortlgnaﬂytswsa%d cxclgatiylaan; epgppally yRISEREEN
e- laycléDMkeqyloarﬂoptlﬁnél@Qﬂﬁﬁlﬁuédﬁt&&yélyﬂan &Btohé’liysugstltuted aryl, an

Hi ndol- 5- th 2 4H 1,2, 4-triazo) -%
) yIOP%@ﬁQ%ﬁéi“mtgd ?tgﬂoary an optlonal y substitutéd aralkyl, an optionally substituted

heteraralkyl, halo, cyano, nitro, guanadino, a hydroxyalkyl, alkoxyalkyl, haloalkyl, a
heteroalkyl, -NRjoR;;, -OR;, -C(O)R;, -C(O)OR;, -OC(O)R;, -C(O)NR;oR)1,
-NRsC(O)Rj7, -SR;, -S(O)pR;, -OS(O),Rs, -S(O),OR;, -NRgS(O),R, or -S(O),NR R,
-S(0),0OR;, -OP(O)(OR;),, or -SP(O)(OR),, -S(0),OR, -OP(O)(OR),, or -SP(O)(OR;),;
or two Ry groups taken together with the carbon atoms to which they are attached

form a fused ring; and



N-(24(5-(2, 4-d hydroxy-5-isopropyl
phenyl)-4-(1-methyl- 1 Hi ndol-5-yl)-4H 1
w0 2008/pT64@zol - 3- 1 Oyl t hi o) met hyl ) phenyl ) acet ar€T®$2008/001693
N-(34(5-(2,4-d i hydroxy-5-isopropyl ph enyl)-44
1-nmethyl- 1 Hi ndol-5-yl)-4H 1,2,4-triazol-3- ylth
i 0) met hyl ) phenyl ) acet am de;

in-2- yIth i0)-41-1- 1,2 trlazo enzenel 3 d
|oI 154- sopro 1-6-(4- en 1- g rid n
Y
4 (5- (2rapg noet hyl t hi 0) - 4- (1- et hyl -
Hindol-5-y1)-4H1, 2, 4-triazol -3 -y1)-6-i
4- (5-(2-(ethyl am no) benzylt hpefz4- (|
-net hyl - 1H i ndol-5-y1) 4% 2, 4-tri azol -3-yl)-6-
X,2,2-trifluoroacetat e;
20et hyl . . '
- 4-(benzo[d][1, 3]cli y1)-5-(2, 4- dlhydroxy 5- |sopr
N-(2-(5-(2, 4-d hydfoxy-54| sopropyl phenyl )-4-(
1-nmethyl -1 HindoIx5- X;}ZAFL 1,2,4-tri azol-3- ylth
i met hyl am no) net hyl ) phenyl1) -5- (pyrid
in-2-ylthio)-41-1-1 ,2,4-triazol -3 -yl)-6-
54-(4-(4-((tert- butyl(nethyl)am
|no)netE%I)pheny1) 5-(pyrid
'"yl @ I SRREAPYIPEDE BREmMIBsulbiihted alkyl, an optionally substituted alkenyl,
? 4-( |I%t %lam ﬂgon };egshy 1)- : ?ky andOPn'?nza. f/llsghsfo)e- éfHeny "
a
304ydisMRh PéH dp@ibﬁé}ry(sﬁbs@ﬁn{@kfh%o? ?pﬁ%tﬁné‘lly MMk hryl, an
in-3-y1)-5- ridin-2 y hi o) - - triazol -3
an
20@&@&9&71\?4@1%“}&%291% Q%@&go a a-oxyalk | alkoxyalkyl haloall\yl a
) dlnetﬁglanlno eth m no) - 3-fl uor o

4-i sopr @py for SachdrlftreBd, &hmepbmﬂp a%rb}'%ooﬁzfn(dﬁé{kyld
ofii efgemd odigepty 't & HAmPPLY Eensnies rmalalﬂaﬂﬂlf i, 10, 0r 00,
sopropyl benzene- 1, 3-di al 272, 2-trifl uoroacet ate;
sopr opyl benzene- 1, 3-
opyl phenyl)-4H 1, 4| 4-tri agol e- 3-carboxyl at e;
i 0) et hyl )acetam i de; 4-(4-(4-((d
25i sopropyl benzene-T, 3-dr ol ; ;
i Bopfar ezcmoqcpng%, ig independently a substituent selected from the
1 OQthpaHx Mittsvtc myl,@n °P§Qﬂ§|“b E}W‘Eﬂ!‘ﬁé exfdeatky} agjoggionally Subst'mteé
10 y opiigra g;_bg_tltutgd petergary! Wyonally substituted aralkyl, an optionally substituted
534 41?“51 rRdi nQPB2 y{{RiRo; &7,4 (‘P)&org(@ RypR6- |
pherigeplksl (P y! ) = Y

Somﬂ@(b nzge- iogpl@' o<3S(0)pR7, (S(ORORs, NRISONRy, or - S(OLNRiaR
(R -4-is0 i Nopyri

' oL @aToroH A R o TR R S R O A

1554- (4- (4)4%1(2%%6551&1@% eemume(chmeﬁ mshq)tamhm)me%fa dttached
orophen 1 hen%lth|o

t r fYPAN og ls)/rf ]y gubsy Eﬁd&ﬁ)?zﬂ]@ﬂ £é%lOEa]Q sapséqtuted heterocyc]yl ring.
4- (4-(4-(di met hyl am no) pheny1)-5-(pyridin-3-ylnmethylth
| O)rr drtd-embddifreht; in&ﬁ@borﬁpoyaﬂc)s-répresemed by formula (1), (IT), (VIII), (IX), or (X),

i sQpr benzene- 1, 3- di.ol ;
4" RassCRR g PRt AEFFSmHG) WL 1ehyRey 580 eBnpl sebinipd pheny.

nethylthlo) 4H 1, 2, 4-triazol - 3-yl) -

106n oreceptboiyehie hthEﬁeorﬂ.po'ﬁndh ®presented by formula (I), (1), (VIII), (IX), or (X),
204-§g=(44(2-(dinethylam'no)ethyl)(nethyDarn'no)-3-f|uoro

phény’l) - 5- (pyri di n- 3-

yl st hyl thio)-4H 1, 2,4:triazol -3-yl)-6-isopropyl benzen

e 1, 3-di oh-

h L A
PR oA TR SRR DA 2o o
15Rs s5- ( 2, 4- dlhydroxy 5-i sopropyl phenyl)-4-(1-nethyl -1
Hindol-5-y1)-41-1-1,2,4-triazol - 3-



ypaceti c acid;

4-(4-(4-(2-(di net hyl am no) et hyl ) phenyl) -5-(pyridin-3-y
wo p@sloyteahi o) - 4H 1, 2, 4-tri azol - 3-y1) - PCT/US2008/001693

6-i sopropyl benzene-1, 3-di ol ;_@r.

4- (4- (benzo[d][1, 3] di 0x01-5-y1)-5-(pyridin-3-yl met hoxy

)-4H 1,2, 4-triazol -3-yl)-6-

20i sopropyl benzene-1, 3-di gb; or a tautoner,

phar maceuti cal |y acceptabl e solvate, clathrate,

or a prodrug thereof. Ifn anoth r enbodlnent t he

conpound is

2-(4-(benzo[d][1, 3] di oxod:5- -5-(pyridin-3-

ylnethylthlo) 4H 1, 2, 44ri alol - 3-y1) - 4- net hoxyphenol or

a tautoner, pharnaceutlcally acceptable salt, solvate,

clathrate, or a prodrug thgreof. 25In another

enbodi ment, the conpoun | ected fromthe group

consi sting of:

4- (2, 3-di hydro- 1Hi nde

opyl phenyl)-4H 1, 2, 4-tr - car boxam de;

4- (benzo[ d] [ 1, 3] di oxol-5-y¥)-5-(2, 4-di hydroxy-5-isopro

pyl phenyl)-4H 1, 2, 4-tri azolje- 3- car boxam de;

5-(2, 4- dlhydroxy 5 I sopr apwphenyl) - 4- (4- (dlnethylan1n

0) pheny1)-4H1, 2, 4-tri azol e-3- carboxanm de; WO

20081097640PCT/ U S2008/ 001693 - 92 -

5- (2, 4-di hydroxy-5 -isopropyl phenyl)-4 -(4-norpho 1

| ngphirrRLbbditentl indhdcont ol AQprEserted bﬁﬁ)hh&mm(nﬁ (®11D), (IX), or (X),
- 5-(2, 4-di hydroxy-5 - sopropyl phenyl)-4 -(

ﬁﬁyl 1Hi n dol-5 -yl)-4H 1,2, 4- trlazo Ie 3 -

carboxanide 4- (3 -acetam do-4 -net hoxyphenyl)-5

-(2,4-d hydroxy-5 sopropyl phgpylgxgn+- 1,2,4- triazo
| e-3 -carboxamid e;
5- (2, 4-di hydr oxy-5-i sopropyl-phenyl) - &3- (4- (nethy | su
fonam i do) phenyl)-4H 1, [
- carboxami de; 5- (2, 4-di bropylphenyl) 4
-(4 -(pyrro 1 i din-1-y{/methy henyl) 44 1, 2, 4-
triazol e-3 -carboxamid>g; , 4- di hydr oxy-5 -
i sopr opyl phenyl) - 4- ( 6- nor inopyrid_in-3
-yl)-4H1,2,4-triazole-3 - [carboxami de;
4- (4- ((tert butyl (et hyl ) ari no) met hyl ) phenyl )-5 -(2,4
-d i hydroxy-5 - i sopropyl phenyl)- 4 H1 ,2,4-triazo
e-3 -carboxami de ; 5-(2,4-d hydroxy-5 -1 sopropyl

phen 0-4-(4- p ny
Fr Pibsnats e abf Kowd srendndegeiedt. (bt SRR GO Dor's:
no) I’Tet hl-) ﬂheﬂ:y:]o):cﬁren&ezls“ndipbndbmqf a&)énbst&relnt S01ed v the %roup
carpagxa ;.5 - , 4-
Ry G0l b By B B RS oy PHeiy ighived ahensi n
10 nO))ﬂt’ﬁinbw Jubbreriityd ) 1kvhib1,-ad opiZondHy §ubbtiided eycBoatlgfabap@omally substituted
0%24 ﬁdep#e?rhﬁlgm 3}1[18)9}5/&}){6]641% ctcp@ylp hen%?g_]l_ydfsﬁgs%tuted aryl, an
4Hoﬂl;cﬁal41y tubktaated Betaoarylaﬁrbﬁptﬁ)m]d&ubﬁlﬁﬂcddaralldylj dnyabtibaatly sibstituted
o hRE RS BBy D nie: S54RI A etttk gyt
heteroalkyl, -NR,oRl_l, -OR;, -C(O)R;, -C(O)OR;;, -OC(O)R;, -C(O)NR Ry,
15 -NRsC(O)R,, -SRy, -S(O),R;5, -OS(O),Rs, -S(0),0R;, -NRgS(O);R;, or -S(O),NRoR1,
-5(0),OR5, -OP(O)(ORy),, -SP(O)ORy),, -S(O),OR;, -OP(O)(OR;),, or -SP(O)(OR;);

or two Ry; groups taken together with the carbon atom to which they are attached

- (2, 4-di hydr oxy-5-i sopr

form an optionally substituted cycloalkyl or optionally substituted heterocyclyl ring;



542, 4 -di hydr oxy-5-i sopropyl phenyl)-N-ethyl-4
-(6-norphol inopyridin-3-yl)-4H 1 ,2,4- triazo | e-3
WO 2upgedm i de; N-cycl ohexyl-5-(2, 4-d i hydr oxREBUS2008/001693
-i sopropyl pheny1) - 4- (6- nor phg41 i nopyri din-3
-y1l)-41-1- 1,2,4-triazole-3 -carboxami de;
N-cycl opropyl-5 -(2,4 -d i hydroxy-5- isopropyl
phRHYb) eadh ()&uff@nfdéh@indE;b’EﬂﬂMftllydls[ibsatueyt]s):}eék&ﬂ.from the group consisting
N- ben

1,2,4-triazol e-3 -carbo
- ( %‘,_3{’ ap ﬂB&PPB‘i&iuéﬁtlt‘é‘S‘g?'gayngﬁw)v SHPS %-%%?ﬁﬁﬁ%r an optionally
nogupktitgted ﬂkﬁ]yjl,)éﬁbpﬁolﬁﬂy dubritdted tydicaneN, @n 3ptichalPaibatituted

di hydroxy-5 - .ii so pr [ .
ph@ﬁff’ﬂk qag&,s?%&bv%ﬂﬂe@dﬁstmﬁgq'ﬁp%wfw“vﬁubgtltlvf)aryi an
5 HoptiondlyhubstinAcdteerchry lCﬁfdiﬂksﬂdﬂly@&bstlﬁﬁba afllkydli an Yo@tienely Bubstituted

R L W

SZQQémolﬁc@ﬁO& 9D C(OYR, AZ@)BRIFGA!-DRX ABIAIER,, 50$@)&K:d-S(0),0R,,

g@%ﬁérﬁlm%@ﬁ%l ‘SE )@% ﬁ(PgOﬁgRi)gm é@f o™ GPOYOR ), or

m-sipwﬂdmﬂj—bﬁh 2,4-triazol e- 3 carboxamid e; 5-(2,4-d
i hyd roxy i sopropyl phenyl) - N-i sobut y1-4-(6-nor phol
10 i nopyri Bi r?rf% -y1)-4H 1 ,2,4-triazol e- 3-car boxani de;
N-cycl opentyl-5-(2, 4-di hydroxy 5-i sopropyl phenyl)-4-(6
nmrombeinbdsmwrm id thercodpydnds %es&ntecﬂbﬂfohﬁulaapl(n} 8V, (IX), or (X),
i den {Bsia ﬂ&lﬂdro% t bytiguted |
so@?'&ﬁwbﬁ’@ APy id ?“euaﬁ °|8§zﬁﬁ isgnioptioaly yubsfiqued lower
1, 2kA-triazol - 3- yI)(rmrphoI i no) met hanone; (5-(2, 4-d
i hydr oxy-5-i sopropyl phenyl) - 4- (6- nor phol i nopyri di n-3-y

1):4 -1 - haRoRre:

(s nfedobin B fushid rBRu) Bt s IR IRy o v
15riQdis hul]i S’ﬂ(—,ﬂHOlCRull—NRu\ﬁR{ --E-R]yCR(z'p)(ER]@'I,

: g%ll 5,y|y|) ne‘l‘hﬂln?"%%s?eﬁt Srbgrlg-(&}-gl[l%’o%l e(ljspect, L’ is -S-.

I hydr oxy-5-i sopropyl phenyl)-4H1 ,2,4- triazole-3

- chirdne xmhodimei®; inBhe( @ppouhds mgpae semsd/bysformga AHp GIN), (V), (V1), or (VII),

h . : - : :
DSt s RO h BALOAED ES M Bnigzon. an omomally
- | S0ty pp-hbrmlr In-optignally subistitpied dihyfirofimanone, an optlonally substituted
20 I d%m&#ﬂ% one, CAETS oi!stu%aﬁy sltStinu4 QIJI'II%a%]ﬁ Yr b@@&ﬁmm 3)3-

i do- 4- met hoxypheny1l) - 5- (2, 4- di hydr oxy- 5-i sopr opyl pheny
1)I-MDHB!mﬁodﬁmemtrunalmoelpgumrrmamfﬁ@‘ ormula (III), (IV), (V), (VI), or (VII),
5- ﬁzlrs I“sagwy&r 9?&{1’? 5{; Xlg %PB&MLIW“&BMHtee“pHeﬁ;Q PiCRNibatRF sdbsituted
5 {hinzaly i griioo&iiy- Bbstiswed mp@ln}yh@nym)omux bprisutRd s pdrefuyanone, an
4 ?ﬁoﬁal%sﬁb%i&d&éﬁ rﬁﬁég%ggﬁg%ﬁ%?dn‘;ﬁy substituted imidazolyl, or -

25 i hyePdDXBusB- i sopr opyl phenyl) - N- et hy1- 4H- 1,2, 4-

triazol e- 3- car boxam de; )
In one embodiment, in the compounds represented by formula (III) or (XV), R’s is

represented by the following formula:



5-(2,4-d i hyd roxy-5-i sopropyl

phenyl) - 4- (4- ( hydr oxynet hyl ) benzyl)-4H 1, 2,4-tri azo
w@:2@s/0gmiboxam i de; PCT/US2008/001693

5- (2, 4-di hydr oxy-5-i sopropyl-pisenyl) - 4- (4- met hyl benzy1)

-4H 1,2, 4-tri azol e-3- carboxam de; 5-(2,4-d hydroxy-5

- i sopropyl phenyl) 4- (4 (((2- methoxyethyl) (et hyDam

no) m et hyl ) pheny ] ,2,4-triazol e- 3- car boxam de;

5- (2, 4-di hyds y{ phenyl) - 4- (1- et hyl i ndol i n

-5-y1)-41-1- 2

5-(2, 4-di hyd

ethyl)-N- WO

,Fg xamid e;
y f 4- (3- (N-(2- net hoxy
)8 / US2008/ 001693 - 94 -
met hyl sul fanoyl ) phenyl)-41-1-1,2,4-triazol e-3
-carboxam de; 5 t(2,4-d hydroxy-5 -1 sopropy
| phenyl) - N- et by<4— ( 6- nor phol nopyrid i n-3
-y1l)-41-1-1,2,4- triazol e-3 -car-boxani de; 5-(2,4-d
i hydroxy-5 -isopropyl phenyl)-4-(3
- (N-( 2- putlenéimt hy| am no) et hyl ) - Nnet hy | su Ifarroy
1) ?zl\/z‘i{ayforp eﬁaghng zlrréln?e ]is %Uca)endenﬂy a suebstltuenq selec?edafrr%m 91e group
5 phmﬂibmglef(adopmdathy(;ubﬁltut(eﬂ\lallkglt h’lybptphzﬂp' sulosniangdcitlepil, an optionally

é)stltute& gl}(yrlyl an o lona % (sjlbstltuiefi cxcl? jlfc‘y?,gng&.%%}& Igébisﬁgl}?:d

ur alcdha)l@hﬁmﬂg)pﬂdlﬁ-lll sﬁ_’qstilmtddﬂm&mydyl;%an mohnllyanbsiudm;d abyl, an

opt&oi&dlly Suégm%xé/ })ﬁ_ﬁrlﬁ_gfgpr OEFXLO igg/rsé%%m?%iéirr%l&!,aan oggonally substituted
5 berdratkyl; hyﬂb@a}*ﬁﬁ atkbxyadiyl, diplol cyphe mytto) ghnadino, a haloalky] a-

-(4- - et hyl pi d h
R Y T
- | SAROIPIR,, Fﬂmnyﬂ(péfm( @S@Dpﬁhof(?)’a@m{r N:Rs$(®:)3;37_, or s(o)pNRlORII,
- e eo0 5 ) , 4-triazo e- - car poxam
& UONRREDRGR Sor smoston

( 2 4 dbhtyﬂdir Rygyeups iéﬂie)pﬂogqflyérpﬁélrtyééaﬂibn(aﬁmﬂnﬁ phizh ith‘e@fayerdttached
§% mH 2 g4 triazol e-3-carboxam de; 5 -(2,4-d
hyd?ox §o pr opy.
15Iphenylhaﬂaidew$2mqg*homwebﬁyl)(nethyDan1no)ph enyl ) -
4H1 ,2,4-triazo | e-3 -carboxamd e; 5 -(2,4-d
i hydmg)cy}badimlents ophopynpoupdseeprdsgatdd by formula (III) or (XV), R’s is

_C§¥LQ¥L§HJtﬂ?éﬂb?%ggx§m15 yl)-4H1,2,4- triazole-3

oxam %ydroxy 5

sopropyl phenyl)-4-( 1 Hi ndol-5

(RS -
am i
- car boxam
i hyd # 5-1 sopropyl phenyl) - 4- (4-(Lethyl (net hyl ) am no)
nethyl)gmen%.0-4l-l-l ,2,4-tri azol e-3 -carboxam de;
5- (2, 4- d"Aytr oxy-5 -1 sopropyl phenyl) - N- ( 2- nor pho

20noethy|h1ﬂai&bmmrma@kﬁbmdpy6tdmin 3
-yl)-4H-1,2 4-tri c%rboxan1de

u |§ zero oran lr?teger ?rom 1t

In one embodiment, in the compounds represented by formula (III) or (XV), R’s is

represented by the following formula:



5-(2,4-d
i hydr oxy-5-i sopropyl phenyl)-4-(4-(4- et hyl pi perazin-1

WO gdoplobmy 1) - 4H 1, 2, 4- triazol e-3 -carboxam i dPEJ/US2008/001693

5!

4- (benzo[d][I,3]d iox0l-5 -yl9)65 -(2,4-d i hyd roxy-5-i
sopropyl phenyl)-N-(2- - 95 - (d inethylam
ino)ethyl)-4H 1,2,4-triazo |e-3 -carboxam i de;

5-(2,4-d ihydr oxy- 5 Ra3
' i B ;/534( 4- (nor phol
tri azo le-3

-carboxam de; 5 -
i hydr oxy-5-i sopropyl pfényl)-4-(4-(pyrro
i di n-1-yQOphenyl)-4H-1}2,4-triazol e-3 - carboxamn de;

5-(2,4-d i hydroxy-5 -

sopropylphenyl) 4- (Z-(Rydr oxynet hyCbenzyl ) - 4H

1,2, 4- tmmamuie 3 - carboxam de; 4-(benzo[d][1, 3
]C|IOXO ( Vi p

| pheny1 ?4%120) l?»ser ﬁ(fl %}_&L%%ﬁg ?%( ae{%\gTr h%@gﬁqcf)l & lower haloalkoxy,
-carboxamibemrSWQSMﬁmﬂl|hydroxy 5 -isopro pyl e
phenyl) pN-. Q 4-(44(2- (d

i met hy| S %%‘ ‘{c’)g)“’zﬁgll%{l r%qh&aaa)rr@ﬁ%}é%&wé?{{dl) AH 1,2

, 4-tri aRaigeB 8nd Riag Baxadntideallysubstifutediwith ¢rieyod morwsusstltuents.

_-isopropylphenyl)-4-(4 -((2- (d inmethyl am

‘i n&) @reteyibpdimsnthipDamednmoyphaenydseatd by pmulpyh 4HXV), R’s is selected

ar boxam de 4-(4-((d iethyl am
|no)ﬁ%bi€%§&hﬁ9§lg%?—(2,4 d i hydroxy-5 -isopropy

| phenyl)-N-(2- (dinethyl amin o)ethyl)-4H1

2. d:4%4azol - car boxani de; Xs( 2 |hydroxy 5//
-i /Bﬁo pﬁ%ﬁ 4) - 4- (44( 2-x{ di nERIY1 am Xq
ng) et hy1)|( met hypam L ”
I N§ _-N:L2xpydroxyethy -4H ki azo %3 =

10

(2 4- di I oX

I nomet yI)phenyl) 4%-1-1, 2, 4- trlazole 3- car boxani de;-
4- (benzol[d] [1 ,3 ]d i 0x01- 5 -y1)-5 -(2,4-d i hyd
roxy-5 -|sopropylpheny1) N ( 2- nethoxyethyl)- 4H 1

,2,4-triazo | e-3 -carboxam de; -(2,4-d
|hydroxy Lsopr apyl -N—(ZX{d i methyl am
i no) et xyT) - op 1) X2, 4-triazol X,
e-3 boxan1|de % (2,4-d ihydroxy-|5 -| propylx X \
pheny M N- ( d réxyethyl)-4-44- (norpho J[ X
in y enyD)XadH 1,2, 4-tri"azgAe-3-xcar boxamy,de /
4-(Benzo[d] [1,3 ]d i6x0l-5 -y1)-& -(2 ,4-d - Sy Xg
i hydroxy-5-i sopropyl ph enyl)-N(2-hydroxyethyl)- ’
4H 1,2 ,4-triazol e-3 -carboxam de; 4-(benzo[d] [1,3 ]d
I 0X01-5-y1) - | ohexyl-5 -(2,4-d ihydroxy-5 -
I sopropyl phenyl)-41-1- 1,2,4-triazol e-3 -carboxam de;
4- (b d 1,3 H ioxq;;57-y1)-§ -(2, 4-di hydroxy,5
-1 KPpr op 1)-N-(2 x;morp rno&t hyl)y4H 1,2 AN X7
,4-[triazolle-3 - rboxan1fde; } |[ Q5X7
X7 x7 / X /
\ X7/ Xa R \ X7 Xa y 7\ x7/ Xi ,
D'



- 96 -

4- (benzo[ d] [ 1, 3] di ox01-5-y1)-5-(2, 4-di hydroxy-5-isopro
wEylogbenayl) - N- (2- (pyrrol idin-1- PCT/US2008/001693

ypethyl)-4H 1,2, 4-triazol e- 3-¢ garboxan1|d e; 4-(4-((d

i et hyl anwlno)nethyl)phenyl) (2,4-d

i hydr oxy-5-i sopropyl phenyl)-N-i sopropyl-

4H 1, 2, 4-tri azol e- 3- car boxam i de; ~w

5 (2, -dlhydroxy 5- |sopropylpheny1) N-isobutyl -4-(4-(m

Qggﬁ hprhenyl) X2, 4- trkazole 3- carboxamx
5-(2, -dlhydroxy 5- iIxsdpr op 1) - 4 (4- (nog e
ngnet hyl phe/y%) N—proqy -4HL,|2, 4 t e- 3- caq oxam

| dBin

N—ci\T exyl-§- (2, 4- dlhyd$b y/S‘\§dpropylphenyl)xﬁ§$4/’N\\~
(mor phol i nomet )phenyl)

4H 1,2, 4-tri e 3- carboxam i de; '

5- (2, 4-di hydr oxy-5-i sopropyl pheny1) - N—|sopropy1 4-(4-m

or phekinophenyl) -4H- 1, 2, 4- triazol e- 3-car boxam de;

4-(4-ad i ethyl an1ino)nethy|)phe nyl)-5-(2,4-d

hydrox -5-1i sopropyl c‘/enyl) 4H1,2,4- triazo

Ve

5- i V/FOXy 5-is (2 nnrpholkpéét
rph vnophenyl)
2 45 NFL@ | e- 3- car boxam i de; ' //
et hyl &hi no) et hyl ) - BN ,4/%\ ' /N\/

|hydroxy 5-i sopr opyl pheny1) - (4-
(nor phol i nonet hyl »phenyl)-41-1-1,2,4-triazol e- 3 carbox
anlde
%,ﬂx7 - 5- |sopropybﬁh n MNe et hyl- 4- (4- (MRER X10
t yrfbﬁenyl) 4H1, 2,/4-tTTazol &\3- carbTxan1| e; = N\

2 (di et hyI a ¥p) et hyl ) X&- (2, 4+ d X10 X10

opylphenyl) S
y1) AH 17 24-tri 478l e- 3 car boxani*de X10

5|d|n“3T71) N- ( 2- (pi peri di n- Iypethyl) 4FL1 2,4-triazole
- 3- car boxami de; . i
5-(2,4-dihydrg%yyﬁﬁisopropylphenyl)-N—(Z-ethoxyethyI)-
4- (6- nor phol i nop¥ri di n-3-y1)- .
4H 1, 2, 4-tri azol e\ 3- car boxam de; 5-(2, 4-d

i i ¥ye N- (2- (4-nethyl p

(6- Nerphol i

, 4-tr ,A®ol e- 3- carboxam i d e;

g,

nopyr|d|n 3-yl)XdH 1,
5-(2, 4- dlhydroxySE-l phenyl) - 4- (4-t hi onor phol i n
ophenyl) - 4H 1, 2, 4-%ipi azol - car boxami de;

5-(2, 4- dlhydroxy 5-isopropyl phenyl)-N-(2-(pyrrol idin-

1 -yDetQylyid- (4-(pyrrolidin-1-

ylnethyg?phenyl) 4H 1, 2, 4-tri azol e- 3- car boxam de;

5- (2, 4- &ei fAyehch GWU@CFSE)WBR?WWEMFRNN N(@dMp Fiab), pravided that

10 0eh¥ds) thfke £ 5RlindefbnliBitlselected from CH and CRg;
yl nEtsy 62§§§R¥ . %m -{%Fgggeej%?car%bxaﬁ1ide

5-(2, 4- v,rfymasb(yccsrrwe,ps g sneptradly OFL £Re.AN, (WE).pR G inpraided that
t hydléd@hﬁmél)a ghku§)2me .M%@%@Q%@ié@ﬁ&ﬂcﬁ%ﬁ%@&w 001693

yrrol idin-
- yDet hy &?»fmazh QCC&UF'ICFHQ Bdepegdengly Kbk dpflRie C(Ro), S, S(O)p, NRy, or
5- \&,/4- di hydr oxy- 5-i sopropyl pheny1) - 4- (4- (2- i rpho |
noethyl an1|no ph enyl)-4 H 1,2,4- triazo |le-3

15 _carbox&mfi prrach occurrerice, is independentiy N or CH;
5-(2, 4- di hydr oxy-5-i sopropyl phenyl) - N-( 2- (4- net hyl pi pe
razin-1 -yl)ethyl)-4-(4-
(ror phol i nonet hyl ) phenyl) -4H-1, 2, 4-tri azol e- 3- car boxam
I de;
5- (2A- di hydr oxy-5-i sopropyl phenyl) - 4- ( 6- nor phol i nopyri
din-3 -y1l)-N-(2-(pyrrolid in- 1 - ypethyl)-4 H 1
,2,4-triazo | e-3-carboxamide; 5-(2,4-d ihydroxy-5-
sopropyl ph enyl)-4-(4-(4-nmethyl piperazi n-1



yDet hyl )-411-1 ,2,4-triazol e- 3-carboxam de; 5-(2,4-d
i hydroxy-5-i sopropyl ph enyl)-4-(4-(2-(pyrrol id in-1
wo yoog@vteyo | am i no) phenyl ) - 4H1 PCT/US2008/001693
, 2,4-triazol e- 3-carboxam de;_ &-(2,4-d i hydroxy-5-i
sopropyl phenyl)-4-(4-(4-methyl piperazi n-1
-yl') phenyl) -N-(2- (pyrrol idin-1 -ypethyl)-4H 1
, 2, 4-11 XaZ Borkackh o%c&ﬁﬁ&o?%qmebgﬁent@ ¢, &R INI Ihmrﬁm?{,é ptovided that

sopropyl ph_eny1)- (2-(4-mst hyl” pi’ perazin-1 -

yl 3tdea nea?w fs Sﬂ%tiﬁ\%%yﬂ;ﬁ% £Ro1
, 2, 4- t 1 RRZE @eRBo&ahdRE AMnd&en®nliRa Sutlritu gél@c)féﬁ'@onll the group
so ropyl ph enyl) 23&15 (methyl su | fonypethyl)-4-(4-

rmfcmﬁ'é ing Qf@ﬂﬁ’é‘r'ﬂﬂa jy sHhstiruipd a'krlr praopsioally_substiftisd-atiea; an optionally

5 5- gl%sl'fltuféd h 1%36pﬁonaﬂ99ﬁlﬁﬁ’|¥{ed Qpcloalkyl an o tlonally substituted
eny N-(2- Iy perazi n-1 -y 1)e ﬁ - 4- (4- (4-
a&epﬁér @zqmonai ysybswtférwtﬂomqyllan OPt'sznaiLYtslesamd agylgn

- C@ﬁtk%ﬂ%l?f@ubgﬁutecﬁﬁe(t&ozﬂyldad MIGBQIE%U@PE%IQGQ k1 Yan optlona:lﬂy substituted
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pol ynmor phs _or prodrugs.«t her eof NO. Structure Nane
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In one embodiment, in the compounds represented by formula (III) or (XV), R’s is an
optionally substituted indolyl, an optionally substituted benzoimidazolyl, an optionally
substituted indazolyl, an optionally substituted 3H-indazolyl, an optionally substituted
indolizinyl, an optionally substituted quinolinyl, an optiona]]y-substituted isoquinolinyl, an

20  optionally substituted benzoxazolyl, an optionally substituted benzo[1,3]dioxolyl, an
optionally substituted benzofuryl, an optionally substituted benzothiazolyl, an optionally
substituted benzo[d]isoxazolyl, an optionally substituted benzc;[d]isothiazolyl, an optionally
substituted thiazolo[4,5-c]pyridinyl, an optionally substituted thiazolo[5,4-c]pyridinyl, an
optionally substituted thiazolo[4,5-b]pyridinyl, an optionally substituted thiazolo[5,4-

25  b]pyridinyl, an optionally substituted oxazolo[4,5-c]pyridinyl, an optionally substituted
oxazolo[5,4-c]pyridinyl, an optionally substituted oxazolo[4,5-b]pyridinyl, an optionally
substituted oxazolo[5,4-b]pyridinyl,an optionally substituted imidazopyridinyl, an
optionally substituted benzothiadiazolyl, benzoxadiazolyl, an optionally substituted
benzotriazolyl, an optionally substituted tetrahydroindq]yl, an optionally substituted

30  azaindolyl, an optionally substituted quinazolinyl, an optionally substituted purinyl, an
optionally substituted imidazo[4,5-a]pyridinyl, an optionally substituted imidazo[1,2-
a]pyridinyl, an optionally substituted 3 H-imidazo(4,5-b]pyridinyl, an optionally substituted
1H-imidazo[4,5-b]pyridinyl, an optionally substituted 1 H-imidazo[4,5-c]pyridinyl, an
optionally substituted 3 H-imidazo[4,5-c]pyridinyl, an optionally substituted

35  pyridopyrdazinyl, and optionally substituted pyridopyrimidinyl, an optionally substituted



00 NF OH 4Ni >---S 4 4-(5-(2,6-difluorobenzylthio)-4-
tl-methyl-1Hindol-5-y0 AH 1,2,4-triazol-3-yl)-6-

wo s@pogpyl benzene- 1, 3-diol 3\ HO so 4/1 N OH MNCT/NS2008/001693

R

10

15

20

25

4-isopropyl -6-(4-( 1 -meth ylyg 1Hindol-5-y1)-5-(4-
(trifluoronethyl)benzylthio)-4HL, 2,4-tri azol -3 -yl
) benzene- 13dio| 4\ HO40 . NO CHNNNM HO

6- f)ﬁrﬁ)‘l&[a BﬂSyFt tle':ﬁally substltuted razolo[3,4]pyrimidyl an optionally
i sopr opg/d pheny 4 1- et hyl - 1Hi rﬁ)yo 5[ 1py y1 2, p4 tr
e

i agthptitgl y‘m'?ﬂea %f*wm 139 Pptﬂﬁnal'hétbstltgtedtemMpsWr'a%Od»ﬂ,ems
» optfanly @bstihibdbykrolopyfazsiyl 4% oftio¥ly substituted pyrroloimidazolyl, an

optionally substituted pyrrolotriazolyl, or an optionally substituted benzo(b)thienyl.

In one embodiment, in the compbunds represented by formula (III) or (XV), R’s is selected

from the group consisting of:

X
PR X13 X
12
Xr X11 X12/ X5 N
| | \ // and I X13
IR SN X1 X122
[ —] /
wherein:

AT

X1, for each occurrence, is independently CH, CR,, N, N(O), or N'(R}7);

X2, for each occurrence, is independently CH, CRy, N, N(O), N*(R;,), provided that
at least one X, group is independently selected from CH and CRy; '

X3, for each occurrence, is independently O, S, S(O)p, NR;, or NR;;

Ry, for each occurrence, is independently a substituent selected from the group
consisting of an optionally substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an thionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally substituted
heteraralkyl, halo, cyano, nitro, guanadino, a hydroxyalkyl, alkoxyalkyl, haloalkyl, a
heteroalkyl, -NRoR};, -OR;, -C(O)R;, -C(O)OR;, -OC(O)R;, -C(O)NR (R,
-NRgC(O)R;, -SR;, -S(O),R5, -OS(O),R7, -S(0),0OR;, -NRsS(O),R;, or -S(O),NR;oR;j,

~28(0),;0R37, -OP(O)(OR3),, or -SP(O)(OR3)s, -S(0),0R3, -OP(O)(OR3),, or -SP(O)(OR1),;
or two Ry groups taken together with the carbon atoms to which they are attached
form a fused ring; and

R,,, for each occurrence, is independently an alkyl or an aralkyl.

In one embodiment, in the compounds represented by formula (III) or (XV),R’s is
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wherein R, for each occurrence, is independently a substituent selected from the

group consisting of —H, an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally su_?stituted cycloalkyl, an optionall;/ substituted
cycloalkenyl, an optionally substituted heteroés;;‘lyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally substituted
heteraralkyl, halo, cyano, nitro, guanadino, a hydroxyalkyl, alkoxyalkyl, haloalkyl, a
heteroalkyl, -NRR,;, -OR;, -C(O)R;, -C(O)OR;, -OC(O)R;, -C(O)NR R},
-NRgC(O)R;, -SR;, -S(O)pR;, -OS(O);R7, -S(O0),OR;, -NRgS(O)pR5, or -S(O),NR R}y,
-S(0),OR3, -OP(O)(OR3), -SP(O)(OR37),, -S(O),OR4, -OP(O)(ORy)s, or -SP(O)(ORy);

or two Ry, groups taken together with the carbon atom to which they are attached

form an optionally substituted cycloalkyl or optionally substituted heterocyclyl ring. -

In one embodiment, in the compounds represented by formula (111) or (XV), R’s is X30Rs0.

In one aspect, X3 is a C1-C4 alkyl and Rsg-is an optionally substituted phenyl:--- -

In one embodiment, in the compounds represented by formula (ITI) or (XV), R’s is
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In one embodiment, in the compounds represented by fqrmu]a (I11) or (XV), R’s is

wherein X, X,, and Xj5 are each independently C(R;7):, NR;7, C(O), S(O),;, Oor S;

' R, for each occurrence, is independently a substituent selected from the group
consisting of —H, an optionally substituted alkyl, an optionally substituted alkenyl, an
optional.ly substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted

10 cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally substitutea
heteraralkyl, halo, cyano, nitro, guanadino, a hydroxyalkyl, alkoxyalkyl, haloalkyl, a
heteroalkyl, -NRoR};, -OR;, -C(O)R;, -C(O)OR;, -OC(O)R;, -C(O)NR,oR)},
-NRsC(O)R5, -SR7, -S(O),R, -OS(O),;R7, -S(0),0OR;, -NR3S(O),R5, or -S(O),NRoR ),

15 -S(O):0R5, -OP(O)(OR;),, -SP(O)(ORy)s, -S(O);0R1, -OP(O)(OR;),, or -SP(O)(OR1)y;

or two R,; groups taken together with the carbon atom to which they are attached

form an optionally substituted cycloalkyl or optionally substituted heterocyclyl ring;
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uoronet hyl ) pyrid i n-3- -8
yOnet hyl thi o) -4H 1, 2, 4- triazol - 3- y 1)benzene- 1,3 -di
ol 13 HOis OH N * 1S N - N 4-isopropyl-6-(4-(4-

( MRELhQX YRR bERNRESRZY :l-l)d'eéendentl a substltuent selected from the group consisting
(pyridin-3-yl nethyl t hi o) - I 4-triazol -3

- ypfj—ﬂ-b @y @pfézng_ll)gsu@ptgutpd ) l|,.@ q;@lonally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted

cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted h_eteroaryl, an optionally substituted aralkyl, an optionally substituted
heteraralkyl, halo, guanadino, a hydroxyalkyl, alkoxyalkyl, haloalkyl, a heteroalkyl; -ORs,
-C(O)R;, -C(O)OR;, -OC(O)R,, -C(O)NRoR};, -SR4, -S(O);Rs, -OS(O),R;, -S(0),OR3,
-S(0),NRgR 1, -S(0),OR5, -OP(O)(OR5)s, -SP(O)(ORy);, -S(0),0R5, -OP(O)ORy);, or
-SP(O)(OR),; and ‘

risOorl.

In one embodiment, in the compounds represented by formula (IV), (V), (VII), (XI), (X1I),
or (XIV), Ry is selected from-the group consisting of -H, lower alkyl, lower alkoxy, lower

cycloalkyl, and lower cycloalkoxy.

In one embodiment, in the compounds represented by formula (IV), (V), (VID), (XD), (XII),
or (XIV), Ryj is selected from the group consisting of -H, methyl, ethyl, propyl, isopropyl,
cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.

In one embodiment, in the compounds represented by formula (IV) or (XI), X4 is NRy4; and
X4, is CRua.

In one embodiment, in the compounds represented by formula (IV) or (XI), X4, is NRy; and
XaisN.

In one embodiment, in the compounds represented by formula (IV) or (XI); X4.'|-i~s‘ Nliz,and ‘
Ry, is selected from the group consisting of -H, a lower alkyl, a lower cycloalkyl,
-C(O)N(R37);,-and -C(O)OH, wherein each Ry; is independently -H or a lower alkyl.

In one embodiment, in the compounds represented b);. formula (IV) or (XI), X4, is NRy, and
Ry, is selected from the group consisting of -H, methyl, ethyl, n-propyl; isopropyl,
cyclopropyl, n-butyl, sec-butyl, fers-butyl, n-pentyl, n-hexyl, -C(O)OH, -(CH,)»C(O)OH,
-CH,0CH3, -CH,CH,OCH3;, and -C(O)N(CHj;),.

In one embodiment, in the compounds represented by formula (IV) or (XI), Rs3 and Ry, are,
independently, selected from the group consisting of -H, methyl, ethyl, propyl, isopropyl,
cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.
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is CRy3; and Ry; and Ry, together with the carbon atoms to which they are attached form a

cycloalkenyl, an aryl, heterocyclyl, or heteroaryl ring.

In one embodiment, in the compounds represented by formula (IV) or (XI), Ry; and Rys
together with the carbon atoms to which they are attached form a Cs-Cg cycloalkenyl or a
C5-Cg aryl

In one embodiment, in the compounds represented by formula (IV) or (XI), Rys or CRys is
selected from the group consisting of -H, -OH, -SH, -NH,, a lower alkoxy, a lower alkyl

amino, and a lower dialkyl amino.

In one embodiment, in the compounds represented by formula (TV) or (XI), Rys is selected

from the group consisting of -H, -OH, metho;(_y and ethoxy.
In one embodiment, in the compounds represented by formula (IV) or (XI), X4, is O.

In one embodiment, in the compounds represented by formula (V) or (XII), X4, is CRy4, and
Ry; and Ry, are, independently, selected from the group consisting of -H, methyl, ethyl,
propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.

In one embodiment, in the compounds represented by formula (V) or (XII), X4; is CRu4, and
Ry3 and Rys, taken together with the carbon atoms to which they are attached, form a

cycloalkenyl, aryl, heterocyclyl, or heteroaryl ring.

In one embodiment, in the compounds represented by formula (V) or (XI1), Ry and Ruys,
taken together with the carbon atoms to which they are attached, form a Cs-Cg cycloalkenyl

or a Cs-Cg aryl.
In one embodiment, in the compounds represented by formula (V) or (XII), X4, is CRus.
In one embodiment, in the compounds represented by formula (V) or (XII), X4; is N.

In one embodiment, in the compounds represented by formula (VII) or (XIV), Ry, is -H or

an optionally substituted lower alkyl.

In one embodiment, in the compounds represented by formula (VIII), (IX), (X), (XI), (X1I),
(XIII), or (XIV), one of Rjs or R3s is —H. In one aspect, both Rjs and R3¢ are -H. In one

aspect, the other one of Rss or Rj4 is an optionally substituted alkyl or an optionally
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substituted cycyloalkyl. In one aspect, the other one of Rss or Ry is an optionally
substituted lower alkyl or an optionally substituted lower cycyloalkyl. In one aspect, the

other one of Rjs or Ry6 is an optionally substituted C4-C6 cycyloalkyl.

In one embodiment, in the compounds represented by formula (VIII), (IX), (X), (XI), (XII),
5 (XII), or (XIV), Rss and Rsg, together with N to which they are attached forma 5 or 6

membered heterocyclic ring.
In one embodiment, in the compounds represented by formula (VIII), (IX), or (X), Y is S.
In one embodiment, in the compounds represented by formula (VIII), (IX), or (X), Y is O.

In one embodiment, in the compounds represented by formula (VIII), R; is-OH, -SH, or
10 -NHR;. In one aspect, R; is -OH.

In one embodiment, in the compoupds represented by formula (VIII), t is 0.
" In one embodiment, in the compounds represented by formula (VIII), tis 1.
In one embodiment, in the compounds represented by formula (VIII), t is 2.
In one embodiment, in the compounds represented by formula (XV), Y is -O-.
15 In onéhe*rﬁ't;c;a'i'}ﬁgﬁnt;' in the compounds represented by formula (XV), Y is -S-.

In one embodiment, in the compounds represented by formula (XV), R’; is C1-C6 alkoxy o1
—OH. In one aspect, R’; is —OH.

In one embodiment, in the compounds represented by formula (XV), Re is a C1-C6 alkyl, a
C1-C6 haloalkyl, a C1-Cé6 alkoxy, a C1-C6 haloalkoxy, a C1-Cé6 alky] sulfanyl or a C3-C6
20  cycloalkyl.

In another embodiment, the compound is selected from the group consisting of

4-isopropyl-6-(5-(4-methoxybenzylthio)-4-(1-methyl-1H-indol-5-yl)-4H-1,2,4-triazol-3-
yl)benzene-1,3-diol;
4-(5-(2,6-difluorobenzylthio)-4-(1-methyl-1H-indol-5-yl)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol,

4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(4-(trifluoromethyl)benzylthio)-4H-1,2,4-



O NOCH 4-ethy I-6-(5-(pyrid i n-3-
ylmethylthio)-1H 1,2, 4-triazol -3- yl)benzene-1, 3-di ol
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H i m dazol -1-yl)nmethyl)- 4-( 1
- mefrych-3Lhbemdel t 3-dvol) - 4HL, 2, 4-tri azol - 3- yl) 6-
| Sogli(%p(glllei?hr;ﬁreo?qe/ S:Llso?;’)rgpylplhenyl)A (lzr}aethy]l_{% indol-5- yI) 4% ]’)24 triazol-3-
ylthio)methyl)pyrimidine-2,4(1H,3H)-dione;
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-((2-methylthiazol-4-yl)methylthio)-4H-
1,2,4-triazol-3-yl)benzene-1,3-diol:” ~ ™~ ' _
2-(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-4H-1 ,2,4-t;iazo]-3-
ylthio)acetamide; '
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol- .
-3-y])benzene-l,3-diol;
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(pyridin-2-yImethylthio)-4H-1,2,4-triazol-
3-yl)benzene-1,3-diol; '
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(pyridin-4- ylmethylthlo) 4H-1,2,4-triazol-
3-yl)benzene-1,3-diol; .
3-(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-4H- 1 ,2,4-triaibl-3--
ylthio)dihydrofuran-2(3H)-one;
4-(5-((2-aminothiazol-4-yl)methylthio)-4-(1-methyl-1 H'-indol-S-yI)-4H- 1,2,4-triazol-3-
yl)-6-isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-((6-(trifluoromethyl)pyridin-3-
yl)methylthio)-4H-1,2 4-triazol-3-yl)benzene-1,3-diol;
4-isopropyl-6-(4-(4-(methoxymethyl)benzyl)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-
triazol-3-yl)benzene-1,3-diol;
4-(4-(4-(2-(dimethylamino)ethyl)phenyl)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-
yl)-6-isopropylbenzene-1,3-diol;
4-isopropyl-’6-(4-(2-methoxy-2,3 -diliydro-1H-inden-5-yl)-5-(pyridin-3 -yl:;iiethyl'tﬁ'id)-
4H-1,2,4-triazol-3-yl)benzene-1,3-diol; '
4-isopropyl-6-(5-(pyridin-4-yl)-1H-1,2 4-triazol-3-yl)benzene-1,3-diol;
4-(5-(4-hydroxyphenyl)-1H-1,2,4-triazol-3-yl)-6-isopropylbenzene-1,3-diol,
4-ethyl-6-(5-(pyridin-3-ylmethylthio)-1H-1,2,4-triazol-3-yl)benzene-1,3-diol;
4-ethyl-6-(5-((2-methylthiazol-4-yl)methylthio)-1H-1,2 4-triazol-3-yl)benzene-1,3-diol;
4-(5-((1H-imidazol-1-yl)methyl)-4-(1-methyl-1H-indol-5-y1)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-methyl-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-yl)benzene-1,3-
diol;
4-(5-(3-(dimethylamino)propyl)-4-(1-methyl-1H-indol-5-y1)-4H-1,2,4-triazol-3-yl)-6-

isopropylbenzene-1,3-diol;
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4-(4-fluorophenethyl)-6-(4-(2-methoxy-2,3-dihydro-1H-inden-5-y1)-5-((2-methylthiazol-
4-yl)methylthio)-4H-1 2,4-triazol-3-yl)benzene-1,3-diol;
4-(4-(1',3'-dihydrospiro[[1,3]dioxolane-2,2'- mdene] 5'-yl)-5-(pyridin- 3-y|methy|th|o)
4H-1,2,4-triazol-3-yl)-6-isopropylbenzene-1,3-diol;
4-(5-(benzylthio)-4-(1-methyl-1H-indol-5-yl)-4H-1,2,4-triazol-3-yl)-6-isopropylbenzene-
1,3-diol; '
4-(4-(benio[d][ 1,3]dioxol-5-yl)-5-(pyridin-4-ylmethoxy)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-(5-(4-(benzyloxy)benzylthio)-1H-1,2,4-triazol-3-yl)-6-ethylbenzene-1,3-diol;
4-(5-(biphenyl-2-ylmethylthio)-1H-1,2,4-triazol-3-yl)-6-ethylbenzene-1,3-diol;
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(2-(pyridin-3-yl)ethyl)-4H-1,2,4-triazol-3-
yl)benzene-1,3-diol; ‘ |
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(1-methylpiperidin-4-yloxy)-4H-1,2 4-triazol-3-yl)-
6-isopropylbenzene-1,3-diol; _
4-(4-(2,3-dihydro-1H-inden-5-yl1)-5-(2-(2-(dimethylamino)ethoxy)ethoxy)-4H-1,2,4-
triazol-3-yl)-6-isopropylbenzene-1,3-diol;
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(2-morpholinoethoxy)-4H-1,2 4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-(4-(2,3-dihydro-1H-inden-5-y1)-5-((1,4-dimethylpiperazin-2-yl)methoxy)-4H-1,2,4-
triazol-3-yl)-6-isopropylbenzene-1,3-diol;
4-(4-(2,3-dihydro-1H-inden-5-yl1)-5-(2- (dlmethylammo)ethoxy) -4H-1,2 4- mazol 3-yl) 6-

i

isopropylbenzene-1,3-diol;
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(3-methoxy-3- methy]butoxy) 4H-1,2,4-triazol-3-yl)-
6-isopropylbenzene-1,3-diol;
(5)-4-(4-(2,3-dihydro-1H-inden-5-yl)-5-((1-methylpyrrolidin-2-yl)methoxy)-4H-1,2,4-
triazol-3-yl)-6-isopropylbenzene-1,3-diol;

4-(4~(2,3-dihydro- 1 H-inden-5-yl1)-5-(tetrahydro-2H-pyran-4-yloxy)-4H-1,2,4-triazol-3-
yl)-6-isopropylbenzene-1,3-diol;
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(2-isopropoxyethoxy)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;

4-(5-(cyclohexyloxy)-4-(2,3-dihydro-1H-inden-5-y1)-4H-1,2 4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;

4-(5-(benzo[d][1,3]dioxol-5-yloxy)-4-(2,3-dihydro- 1 H-inden-5-yl)-4H-1,2,4-triazol-3-



WD 2008/ 097640PCT/ U 82008/ 001693 - 102 - 24 HO*
N.,c) OH NNNH2 5-(2,4-d i hydroxy-5- i sopropyl

w@basydjedd- (4- (d i methylam PCT/US2008/001693

10

i no) phenyl)-4H1, 2, 4-tri azol e-g car boxani de 25 HO 4 .

NJ, 19 OHANNNH2 5-(2,4-d i hyd roxy-5-

i sopropyl phenyl) -4-(4- norphol in ophenyl)-4H1, 2, 4-

tr l\ﬂﬂ@l'?"f%ﬁ%m*ﬁ?ﬁl"g‘?oxz?s- ? HOgo Il N /9
4-(4-(2,3-dihydro-1H- 1nden 5-yl)- Sy(4 -methoxyphenoxy)-4H-1,2 4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(3- (dlmethy]ammo)phenoxy)-4H 1,2,4-triazol-3-yl)-
6-isopropylbenzene-1,3-diol;
4-(5—(cyclopentylmethoxy)-4-(2,3-dihydro- 1H-inden-5-y1)-4H-1 ,2,4-tr-iazol-3-yl)-6-
isopropylbenzene-1,3-diol;
1-(2-(4-(2,3-dihydro-1H-inden- 5 y1)-5-(2,4-dihydroxy-5- lsopropylphenyl) 4H-1,2,4- -
triazol-3-yloxy)ethyl)imidazolidin-2-one;
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(pyridin-3-yloxy)-4H-1,2 4-.triazol-3-yl1)-6-
isopropylbenzene-1,3-diol; |
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(2-(pyrrol id.in-l -yhethoxy)-4H-1,2,4-triazol-3-yl)-6-

~ isopropylbenzene-1,3-diol; ' '
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(1-ethylpiperidin-3-yloxy)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol; .
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(2-(piperidin-1-yl)ethoxy)-4H-1 ,2,4-triazb|—3-y|)—6-
isopropylbenzene- 1_,3-diol; or
4-(4-(benzo[d]{1,3]dioxol-5-yI)-5-(pyridin-3-ylmethoxy)-4H-1,2,4-triazol-3-yl)-6-
. isopropylbenzene-1,3-diol;

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or a prodrug thereof.

In another embodiment, the compound is selected from the group consisting of
4-(5-(cyclopentyloxy)-4-(2,3-dihydro-1H-inden-5-yl)-4H-1,2,4-triazol-3-yl)-6-

isopropylbenzene-1,3-diol; _
4-(4-(2,3-dihydro-1 H-?haef{;s'-'yl)-s-(pyridin-3_-y1methy|thio)-4H-1,2,4-triazol-3-y1)-6-
isopropylbenzene-1,3-diol; o
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(pyridin-4-ylmethylthio)-4H-1,2,4-triazol-3-y1)-6-
isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-phenyl-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-yl)benzene-1,3-diol;
4-(4-(4-(diethylamino)pheny!)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-phenyl-5-(pyridin-2-ylmethylthio)-4H-1,2,4-triazol-3-yl)benzene-1,3-diol;
4-(4-(4-(diethylamino)phenyl)-5- (pyndm 2- ylmethylthlo) -4H-1,2,4-triazol-3-yl)-6-

isopropylbenzene-1,3-diol;
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triazole-3- carboxamide 27 H Nr IDN.,Sot ir't OH
wWORMBIZ7640 ( 3- acet am do- 4- met hoxyphenyl) - 542, 4RCT/US2008/001693

di

hydr oxy- 5-i sopropyl pheny1l) -

4H- 1, 2, 4-tri azol e- 3- carboxan1 e 28H04 0 COHO nNn

S—-- HNn O fill / 5-(2,4-d ihyd roxy 5- | sopropyl

R T AT Py gy 6

isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-phenyl-5-(pyridin-4-ylmethylthio)-4H-1,2,4-triazol-3-yl)benzene-1,3-diol;

4-(4-(4-chlorophenyl)-5-(pyridin-2-ylmethylthio)-4H-1,2,4-triazol-3-yl)-6-

isopropylbenzene-1,3-diol;

4-(4-(4-chlorophenyl)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-yl)-6-

. isopropylbenzene-1,3-diol;

4-(4-(4-chlorophenyl)-5-(pyridin-4-ylmethylthio)-4H-1,2,4-triazol-3-yl)-6-
i sopro_pylbe'nzene-l ,3-diol;
ethyl éi:(é;B;aihydro-1H-indéﬁ-S-yI)-5-(2,4-dihydroxy-S-isopropylphenyl)-4H-1,2,4-

triazole-3-carboxylate;

4-(2,3-dihydro-1H-inden-5-yl)-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-1,2 4-triazole-3-
carboxylic acid;

4-(4-(benzo[d][1,3]dioxol-5-yl)-5-(pyridin-3- y]methylthlo) -4H-1,2,4-triazol-3-yl)-6-
1sopr0pylbenzene 1,3-diol;
4-isopropyl-6-(4-(6-(4-methylpiperazin-1-yl)pyridin-3-yl)-5-(pyridin-3-ylmethylthio)-4H-
1,2,4-triazol-3-yl)benzene-1,3-diol;
4-isopropyl-6-(4-(4-(pyridin-3-ylmethyl)phenyl)-5-(pyridin-3-ylmethylthio)-4H-1,2 4-
triazol-3-yl)benzene-1,3-diol;
4-isopropyl-6-(4-(6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl)-5-(pyridin-3-
ylmethylthio)-4H-1,2,4-triazol-3-yl)benzene-1,3-diol;
4-(4-(3,4-dimethoxyphenyl)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-(4-(benzo[d][1,3]dioxol-5-yl)-5-(thiazol-4-yImethylthio)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-(6-(4-methylpiperazin-1-yl)pyridin-3-yl)-5-(thiazol-4-ylmethylthio)-4H-
1,2,4-triazol-3-yl)benzene-1,3-diol;
4-isopropyl-6-(4-(4-(pyridin-3-ylmethyl)phenyl)-5-(thiazol-4-ylmethylthio)-4H-1,2,4-
triazol-3-yl)benzene-1,3-diol;

4-isopropyl-6-(4-(6-((2-methoxyethyl)(methyl)amino)pyridin-3-yl)-5-(thiazol-4-
ylmethylthio)-4H-1,2,4-triazol-3-yl)benzene-1,3-diol;



HON /9 I.1---¢c OH NWNH2 5-(2, 4-d i hydroxy-5-
i sopropyl phenyl)-4-(4-(pyrrol

woO shogrdegloret hyl ) phenyl) - 4H1, 2, 4- PCT/US2008/001693

10

15

20

25

30

triazol e-3-carboxam de WO _gg_
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|'e-3 ~-carboxam’ R %
0. iso RrooHhempge- 14-diak ((tert- butyl (methyDam
|no)methyl heny D-5-(2,4-d ihydroxy-5- isopropy
| phrésayropy! 41(,12neihyltlﬁ aé@fSeleSxéréraB@Mayﬁm@ylthro) -4H-1,2,4-triazol-3-

yl)benzene-1,3-diol;

' '4-(4-(2,3-dihydro—1H-ihden-S-yI)-S-(thiazol-4-ylmethy]thi6)-4H-] ,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(3-(pyridin-3-yl)propylthio)-4H-1,2 4-triazol-
3-yl)benzene-1,3-diol;
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(2-(pyridin-3-yl)ethylthio)-4H-1,2,4-triazol-3-
yl)benzene-1,3-diol;

4-(4-(benzo[d][1,3]dioxol- S-yl) 5-(2- (pyrldm 3-yl)ethylth|o) 4H-1,2,4-triazol- 3-yl) 6- .
isopropylbenzene-1,3-diol;
2-(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-4H-1,2 4-triazol-3-
ylthio)acetic acid; '
methyl 3-(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-4H-1,2 4-
triazol-3-ylthio)propanoate;
2-(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-y1)-4H-1,2 4-triazol-3-
- 'ylthio)-N-methylacetamide;
3-(5-(2,4-dihydroxy-5-isopropylpheny()-4-(1-methyl-1H-indol-5-yl)-4H- | ,2,4-triazol-3-
ylthio)-N-methylpropanamide;

e 4';isopropy]-6-(4-(1 -methyl-1H-indol-5-yl)-5-(pyridin-2-ylthio)-4H-1,2,4-triazol-3-

yl)benzene-1,3-diol;

4-isopropyl-6-(4-(1 -methyl-1H-indol-5-yl)-5-(pyridin-3-ylthio)-4H-1,2,4-triazol-3-
yl)benzene-1,3-diol;
2-((5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-y1)-4H- 1,2 4-triazol-3-
ylthio)methyl)benzenaminium chloride;

4-(5-(2-aminobenzylthio)-4-(1-methyl-1 H-indol-5-y1)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;

tert-butyl 2-((5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-4H-1,2 4-
triazol-3-ylthio)methyl)phenylcarbamate;
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0 ﬁ@@ @ m‘da]yg{bxblHZscg-bpylp'ﬁeﬁﬁ) 4¢ Ambthhly cH-Shey - Sy1) 1480 0D @azol-3-

4- (4- am i no) net hyl ) phenyl) -
Hﬂ% @m&thwrﬂ?eaiwaw"éureE Z&avlﬂaszra?ﬁeratede
tert-butyl 3-((5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-y1)-4H- 1,2, 4-
triazol-3-ylthio)methyl)phenylcarbamate;
4-(5-(3-aminobenzylthio)-4-(1H-indol-5-yl)-4H-1 ,2,4-triazol-3-yl)-6-isopropylbenzene- 1,3-
diol;
4-isopropyl-6-(4-(1-methyl-1H-indol-5-yl)-5-(phenylthio)-4H-1,2,4-triazol-3-yl)benzene- '
1,3-diol;
N-(2-((5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-4H-1,2,4-triazol-3-
ylthio)methyl)phenyl)acetamide;
N-(3-((5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-4H-1,2,4-triazol-3-
* ylthio)methyl)phenyl)acetamide;
4-isopropyl-6-(4-(4-morpholinophenyl)-5- (pyrldm 2-ylth|o) 4H-1,2,4-triazol-3-yl)benzene-
1,3-diol;

4-isopropyl-6-(4-phenyl-5-(pyridin-2-ylthio)-4H-1,2,4-triazol-3-yl)benzene-1,3-diol;
4-(5-(2-aminoethylthio)-4-(1-methyl-1H-indol-5-yl)-4H-1,2 4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol 2,2,2-trifluoroacetate;
4-(5-(2-(ethylamino)benzylthio)-4-(1-methyl- 1H-indol-5-yl)-4H- 1 ,2,4-triazo]-3-yl)-6-
isopropylbenzene-1,3-diol 2,2,2-trifluoroacetate;

ethyl 4-(benzo[d][1,3]dioxol-5-y1)-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-1,2 4-triazole-
3-carboxylate;
N-(2-(5-(2,4-dihydroxy-5-isopropylpheny!)-4-(1-methyl-1H-indol-5-yl)-4H-1,2,4-triazol-3-
ylthio)ethyl)acetamide;
4-(4-(4-((dimethylamino)methyl)phenyl)-5-(pyridin-2-ylthio)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzene-1,3-diol;
4-(4-(4-((tert-butyl(methyl)amino)methyl)phenyl)-5-(pyridin-2-ylthio)-4H-1,2,4-triazol-3-
yl)-6-isopropylbenzene-1,3-diol;
4-(4-(4-(dimethylamino)phenyl)-5-(pyridin-2-ylthio)-4H-1,2,4-triazol-3-yl)-6-
isopropylbenzen‘e-l ,3-diol;

4-isopropyl-6-(4-(6-(4-methylpiperazin-1-yl)pyridin-3-yl)-5-(pyridin-2-ylthio)-4H-1,2,4-
triazol-3-yl)benzene-1,3-diol;
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1,2,4- trlazol 3-y]) 6-isopropylbenzene-1,3-diol;
(R)-4-isopropyl-6-(4-(6-morpholinopyridin-3-yl)-5-(pyrrolidin-2-yl)-4H-1,2,4-triazol-3-
yl)benzene-1,3-diol;

5 4-(4-(4-((2-(dimethylamino)ethyl)(methyl)amino)-3-fluorophenyl)-5-(phenylthio)-4H-1,2,4-
triazol-3-yl)-6-isopropylbenzene-1,3-diol;
4-(4-(4-(dimethylamino)phenyl)-5-(pyridin-3-ylmethylth.io)-4H-1 ,2,4-triazol-3-yl)-6-

isopropylbenzene-1,3-diol;

4-(4-(4-((dimethylamino)methyl)phenyl)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-yl)-

10 6-isopropylbenzene-1,3-diol
4-(4-(4-((2-(dimethylamino)ethyl)(methyl)amino)-3-fluorophenyl)-5-(pyridin-3-
ylmethylthio)-4H-1,2,4-triazol-3-yl)-6-isopropylbenzene-1,3-diol;
4-isopropyl-6-(4-(4-morpholinophenyl)-5-(pyridin-3 -ylmethylthio)-4H-'] ,2,4-triazol-3-
yl)benzene; 1,3-diol;

15 2-(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methyl-1 H-indol-S;yI)-4H- 1,2,4-triazol-3-
yhacetic acid;
4-(4-(4-(2-(dimethylamino)ethyl)phenyl)-5-(pyridin-3-ylmethylthio)-4H-1,2,4-triazol-3-yl)-
6-isopropylbenzene-1,3-diol; or ’
4-(4-(benzo[d][1,3]dioxol-5-y1)-5-(pyridin-3-yImethoxy)-4H-1,2,4-triazol-3-yI)-6-

20  isopropylbenzene-1,3-diol;

or a tautomer, pharmaceutically acceptable salt, solvate, clath}ate, or a prodrug thereof,

In another embodiment, the compound is 2-(4-(beﬁzo[d][1,3]dioxol-5-yl)-5-(pyridin-3-
ylmethylthio)-4H-1,2 4-triazol-3-yl)-4-methoxyphenol or a tautomer, pharmaceutically

acceptable salt, solvate, clathrate, or a prodrug thereof.

25  Inanother embodiment, the compound is selected from the group consisting of:
4-(2,3-dihydro-1H-inden-5-yl)-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-1,2,4-triazole-
3-carboxamide;
4-(benzo[d][1,3]dioxol-5-y1)-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-1,2 4-triazole-3-
carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(dimethylamino)phenyl)-4H-1,2, 4-triazole-3-

carboxamide;



"W\ OH N-NH 5-(2, 4-di hydroxy-5-
i sopropyl phenyl) - N-et hyl-4-(6-

wornopkagis#hopyri di n- 3-y1) - 4H- - PCT/US2008/001693
1,2,4-triazol e-3-carboxam deg38 HO 4 OHy NO )r N-NH
N-cycl ohexy1-5- (2, 4-di hydr oxy- 5-
i sopropyl phenyl) - 4- ( 6-
mor Bh@thRgaab&yshgbp%pyib)\e,@Uu ﬁa rﬁorbndlmag{e? yi34 gaxrioﬁm@@-

N-cycl opropyl- c4-d
ydrf’a’fwaméd@pmpyl phenyl) 4- (6-
MOr Bltnk diaBiky.oL A iffethyll 12 RLST 5”> I-aHbIOZMH d8le-3-
VO 2008/ 8187640P(13T 'ﬁghl%% ST co) e

carboxamide;
4-(3 -acetamldo-4-methoxyphenyl)-5-(2,4-dihydroxy-S-isopropylphenyl)—4H- 1,2,4-
trlazole 3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4- (methylsulfonamldo)phenyl) 4H-1,2 4-
trlazole-3-carboxam1de;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(pyrrolidin-1-ylmethyl)phenyl)-4H-1,2,4-
triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6- morphollnopyrldm -3-yD)-4H-1,2 4-triazole-3-
.carboxamide; T
4-(4- ((tert butyl(methy])ammo)methy])phenyl) -5-(2,4-dihydroxy-5-isopropylphenyl)-
4H-1,2,4-triazole-3- carboxamlde
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(pyridin-2-yImethyl)phenyl)-4H-1,2 4-
triazo]ef3-carboxamide;
4-(4-((diethylamino)methyl)phenyl)-5-(2,4-dihydroxy-S-isopropy_lphenyl)-4H-] ,2,4-
triazole-3-carboxamide; T
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-((dimethylamino)methyl)phenyl)-4H-1,2,4-
triazole-3-carboxamide; -
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(3-(N,N-dimethylsulfamoyl)-4-methylphenyl)-

| 4H-1,2,4-triazole-3-carboxamide;

| --5¥(2,4-dihydroxy-S-isopropylphenyl)-4-(4-(morpholinomethyl)phenyl)-4H-1,2,4-
triazole-3-carboxamide; B
5-(2,4-dihydroxy-5-isopropylphenyl)-N-ethyl-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-
triazole-3-carboxamide;
N-cyclohexyl-5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-y1)-4H-
1,2,4-triazole-3-carboxamide; '
N-cyclopropyl-5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-yl)-4H-
1,2,4-triazole-3-carboxamide;
N-benzyl-5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-
triazole-3-carboxamide; '
5-(2,4-dihydroxy-5-isopropylpheny!)-N-isopropyl-4-(6-morpholinopyridin-3-yl)-4H-
1,2,4-triazole-3-carboxamide;

5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-yl)-N-propyl-4H-1,2,4-
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| deyioibhdrpolhmides 4N PL 00/rte.\ NN -- o
5- (2, 4- di hydr oxy- 5- |sopropylfhen y1) - 4- (6- ph&

i nopyd F'@ihﬂdQXﬂ)‘SmedWiﬂY@FNi Qdmpetbylla@mveﬂe/%‘l (6-
car ReXABlPyridin-3-yl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-isobutyl-4-(6-morpholinopyridin-3-yl)-4H-
1,2,4-triazole-3-carboxamide;
N-cyclopenty]-S-(2,4-dihydroxy-S-isopropylphenyl)—4-(6-morpholinopyridin-3-yl)-4H-
1,2,4-triazole-3-carboxamide;
(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-yl)-4H-1,2 4-triazol-3-
yl)(morpholino)methanone;
(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-triazol-3-
yl)(piperidin-1-yl)methanone;
(5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-triazol-3-
yl)(pyrrolidin-1-yl)methanone; L
4-(benzo[d][1,3]dioxol-5-yImethyl)-5- (2 4 dihydroxy-5- lsopropylphenyl) 4H-1,2,4-
triazole-3-carboxamide;
5-(2,4-dihydroxy-S-isopropylphenyl)-4-(4-(1 -hydroiyethyl)benzyl)-4H- 1,2,4-triazole-3-
carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(methylsulfonamido)phenyl)-4H-1,2,4-
triazole-3-carboxamide;
4-(3-acetamido-4-methoxyphenyl)-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-1,2,4-
triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-isopropyl-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-methoxyphenyl)-4H-1,2,4-triazole-3-
carboxamide;
4-(2,3-dihydro-1H-inden-5-yl)-5-(2,4-dihydroxy-5-isopropylphenyl)-N-ethyl-4H-1,2.4-
triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(hydroxymethyl)benzyl)-4H-1,2,4-triazole-3-
carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-methylbenzyl)-4H-1,2,4-triazole-3-
carboxamide; |
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(((2-
methoxyethyl)(methyl)amino)methyl)phenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1-methylindolin-5-yl)-4H- 1,2 4-triazole-3-
carboxamide;

5-(2,4-dihydroxy-5-isopropylphenyl)-4-(3-(N-(2-methoxyethyl)-N-



43 iN.... HO NO % OH N-N 5-(2, 4-di hydroxy-5- i

sopropyl ph enyl)-N-(2- (d inmethylam no)ethyl)-4-(6- .
woeoghoickmopyri di n- 3-y1) - 4HL, 2, 4-tri azol e- 3- caP@DXaM8 01693

44 0 HO Op N OHN-NHr 5-(2, 4- djshydroxy-5-

i sopropyl phenyl) - N-i sobutyl-4-(6- norphol

i nopyridin-3-yl)-4H1, 2, 4-tri azol e- 3- car boxam de WO

202%&%@&%@ gphuaﬁ)?ﬂ%/z(lp&ﬁ%ﬁe 3-c4B6xamid? HOAN_ OH CO)
5-(2,4-dihydroxy-5-isopropyiphenyl)-N-ethyl-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-

triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(3-(N-(2-(dimethylamino)éthyl)-N- ~

" methylsulfamoy!)-4-methylphenyl)-4H-1,2,4-triazole-3-carboxamide;
_5-(2,4-dihydrox‘y-5-isopropylphenyl)-4-(4-methoxy-3-(N-methy]propionamido)phenyl)-
4H-1,2,4-triazole-3-carboxamide; ‘ -
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(3,3-dimethylureido)phenyl)-4H-1,2,4-
triazole-3-carboxamide; '
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(indolin- 5-yl) 4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-((4-methylpiperidin-1-yl)methyl)phenyl)-4H-
1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroky-S-isopropy]phenyl)-4-(6-morp_}_10|inopyridin-3-yl)-N-neopentyI-4H-
1,2,4-triazole-3-carboxamide;
N-sec-butyl-5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6- morpholmopyrldm 3-yl) 4H-
1,2,4-triazole-3-carboxamide; _ .
5-(2,4-dlhydroxy-S-1sopropyIphényl)-4-(4-((2-methoxyéthyl)(methyl)amino)pheny])—
4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropy|phenyl)-4-(1 -(methylsulfony])indo]in-S-yl)-4H-l ,2,4-
triazole-3-carboxamide; o
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(1H-indol-5-yl)-4H-1,2,4-triazole-3-
carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-((2-
(dimethylamino)ethyl)(methyl)amino)phenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-((2-methoxyethyl)(methyl)amino)pyridin-3-
y1)-4H-1,2,4-triazole-3-carboxamide; ‘
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-(dimethylamino)pyridin-3-yl)-4H-1,2,4-
triazole-3-carboxamide;
5-(2,4-dihyd'roxy-S-isopropylphenyl)-4-(4-((ethyl(methyl)amino)methyl)phenyl)-4H-
1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-morpholinoethyl)-4-(6-morpholinopyridin-
3-yl)-4H-1,2 4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(4-methylpiperazin-1-yl)phenyl)-4H-1,2,4-
triazole-3-carboxamide;

4-(benzo[d][1.3])dioxol-5-yl)-5-(2,4-dihydroxy-5- 1sopropylphenyl) -N-(2-



tN-O NNH

N-cycl opentyl-5-(2, 4-di hydr oxy5-i sopropyl phenyl) - 4- ( 6-
waresgghotcdmopyri di n- 3-y1) -4HL, 2, 4-tri azol e- 3- caP@DYaIN0EI@01693

46 - . HO 1411,4 N tr OH NN Qg (5-(2, 4-di hydr oxy- 5-

i.sopropyl phenyl) - 4-(6-

nor phohnopyri di n-3-y1)-4HL, 2, 4-tri azol -

yl )g 5&23#{&@?&&}% ?Q%ﬁgi}gol? C rboﬂ% é’ N /6 "0
rror éHéHrdﬂwwcﬁrlﬁonzogmghenﬁ[&Nasaﬁrqul é—ﬁ‘l)(mmb‘ﬂ%@pﬁ@ﬂbph@yl) -4H-
N- 19 YA A IBHO 3R A de; ? HO1AN % OH N-NO
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(dimethylamino)ethy!)-4-(4-
(morpholinomethyl)phenyl)-4H-1,2 4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5- lsopropylphenyl)-4 (4 (pyrrolldm ]-yl)pheny]) 4H-1,2 4-triazole-3-
carboxamide;
5-(2,4- dlhydroxy-S -isopropylphenyl)-4-(4-(hydroxymethyl)benzyl)-4H-1,2,4-triazole-3-
carboxamide;
4- (benzo[d|[1 3]dioxol-5-yl)-5- (2 4-dihydroxy-5- 1sopropylphenyl) N-isopropyl-4H-
" 1,2,4-triazole-3-carboxamide;

- 5-(2,4-dlhydroxy-S-1sopropylphenyl)-N-(Z-(dimethylamino)ethyl)—4-(4-((2-
(dimefhylamino)eth-yl)(methyl)amino)phenyl)—4H-1 ,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-((2-

(d imethy]amino)ethyl)(methyl)amino)phe}lyl)-N-isopropyl-4H- 1,2,4-triazole-3-
carboxamide \ '
4-(4-((diethylamino)methyl)phenyl)-5-(2,4-dihydroxy-5- 1sopropy|phenyl) N-(2-.
(dimethylamino)ethyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-((2-
(d1methylammo)ethy])(methy])ammo)phenyl) -N-(2- hydroxyethy]) 4H-1,2 4- tnazole 3-
carboxamide;

5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-methoxyethyl)-4-(4-
(morpholinomethyl)phenyl)-4H- 1,2 4-triazole-3-carboxamide;

4-(benzo[d][1 ,3]dioxol-5-yl)-5-(2,4-dihydroxy-S-isopropylphenyi)-N-(2-methoxyethyl)-
4H-1,2,4-triazole-3-carboxamide; A
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(dimethylamino)ethyl)-4-(4-
morpholinophenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylpheny!)-N-(2-hydroxyethyl)-4-(4-
(morpholinomethyl)phenyl)-4H-1,2,4-triazole-3-carboxamide
4-(benzo[d][1,3]dioxo0l-5-yl)-5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-hydroxyethyl)-
4H-1,2,4-triazole-3-carboxamide;
4-(benzo[d][1,3]dioxol-5-yl)-N-cyclohexyl-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-
1,2,4-triazole-3-carboxamide;
4-(benzo[d][1,3]dioxol-5-yl1)-5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-
morpholinoethyl)-4H-1,2 4-triazole-3-carboxamide;



(5-(2, 4-di hydroxy-5- isopropyl phenyl)-4-(6-

nmor phol i nopyridi n-3-yl1)-4H1, 2, 4-triazol -3-yl)(pyrrolid
WO po0g/09%k0) met hanone 49 Ho 40 OH * o PCT/US2008/001693

4- (benzo[d] [1, 3] di ox0l-5-  _g¢._

yl met hyl ) -5-(2, 4-di hydr oxy- 5-

i sopropyl phenyl)-4H 1, 2,4- triazol e-3-carboxam de WO

.ZOOan&Zé[ﬁgP@'ﬁ’loxUl %g%(ZQp&ﬁ%d?oxy 51ggprop)§;91eh9)-N@ﬂ2 (g/_llrohdm I-

i sopPepYi-pHEmAririagale-4- C(ar_]_b.oxamlde :

hy duQxy@idtyhanhfd)mbhy nitdng 2.4 diyhRZPls ‘%s@prcﬁ;@ﬁ}ﬂgm-hs%ﬁropyl-
4H-1,2,4-triazole- 3-carboxamlde,

_ .5_-(_2,4_-_c_j,ihydr_oxy-5-isoprop)}]pheny'l)-N-isobuiyl-4-(4-(morpholinomethyl)phenyl)-‘4H-
1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-S5-isopropyiphenyl)-4-(4-(morpholinomethyl)pheny!)-N-propy|-4H-
1,2,4-triazole-3-carboxamide;
N-cyclohexyl-5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4- (morpholmomethyl)pheny])
4H-1,2,4-triazole-3-carboxamide;
5-(2,'4-d|hydroxy-5-1sopropylphenyl)-N-isopropyl-4-(4-morpholinophenyl)—4H- 1,2,4-
triazole-3-carb6xamide;
4-(4-((diethylamino)methyl)phenyl)-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-1,2 4-
triazole-3-carboxamide; _ ‘
5-(2,4-dihydroxy-5-isopropylphényl)-N-(2-morpholinoethyl)-4-(4-morpholinophenyl)-
- 4H-1,2,4-triazole-3-carboxamide; . '

N-(2-(diethylamino)ethyl)-5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-
(morpholinomethy])phenyl)—4H- 1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-ethyl-4-(4-(morpholinomethyl)phenyl)-4H-
1 ,2,4-t£iazo]e-3'-carboxam ide; _
N—(2-(diethylamino)ethyl)';S-(2,4¥dihydroxy-S-isopropy]pheny])—4-(6-
morpho]inopyridin -3-yl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4- dlhydroxy -5- 1sopropy]pheny]) -4-(6- morphollnopyrldm 3-yl)-N-(2-(piperidin-1-
ylethyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-ethoxyethyl)-4-(6-morpholinopyridin-3-yl)-
4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-4-(6-.
morpholinopyridin-3-yl)-4H-1 ,2,4-triazole-3-carboxarﬁide;
5;(2,4-dihydroxy-5-isopropy]pheny])-4-(4-thiomorphoIinopheny])-4H-] .2,4-triazole-3-
carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(pyrrolidin- 1 -yl)ethyl)-4-(4-(pyrrolidin-1-
ylmethyl)phenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-morpholinoethyl)-4-(4-(pyrrolidin- 1 -
ylmethyl)phenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(morpholinomethyl)phenyl)-N-(2-



51 HO OH/ N/ N N [/ 4-isopropyl-6-(4-nethyl-5-
(pyridin-3-yl nethylthio)-4H

wQ@ 2@8491600 azol - 3-yl ) benzene- 1, 3-di ol 52PGI/USH08/001693
0-- \ 411 0 N | -97.

(pyrrolidin-1-yl)ethyl)-4H-1 ,2,4-triazole-3-carboxamidq;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(2-morpholinoethylamino)phenyl)-4H-1,2,4-
triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-4-(4-
(morpholinomethyl)phenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-y1)-N-(2-(pyrrolidin-1-
'yl)ethyl)-4H-1,2,4-triazole-3-carboxamide; '
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(4-methylpiperazin-1-yl)phenyl)-N-(2-
morpho]inoethy])—4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-morpholinoethyl)-4-(4-
(morpholihomethyl)phenyl)—4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-4-(4-
(pyrrolidin-1-ylmethyl)phenyl)-4H-1,2,4-triazole-3-carboxamide;

5-(2,4-d ihydroxy-5-isopropylphenyl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-4-(4-
morpholinophenyl)-4H-1,2,4-triazo'le-3-car'boxamide;
5-(2,'4-dihydroxy-S-isopropy]phenyl)-4-(4.—morpholinophenyl)-N-(Z-(pyrro]idin-1 -
yl)ethyl)-4H-1,2,4-triazole-3-carboxamide; . ' o
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(2-(pyrrolidin- II-y])ethylamino)pheny])-4H-
1,2,4-triazole-3-carboxamide;

. 5-(2,4-dihydroxy-5-isopropy]pheny])-4-(4-(4-methylpiperazin-1-yl)phenyl)-N-(Z-
(pyrrolidin-1-yl)ethyl)-4H-1 ,2,4-triazolé-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-(2-(4-methylpiperazin-1-
yl)ethylamino)phenyl)-4H-1,2,4-triazole-3-carboxamide; ' .

* 5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(methylsulfonyl)ethyl)-4-(4-
morpholinophenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-(2-(4-methylpiperazin-1-yl)ethyl)-4-(4-(4-
methylpiperazin-1-yl)phenyl)-4H-1,2,4-triazole-3-carboxamide;
5-(2,4-dihydroxy-5-isopropylphenyl)-N-isopropyl-4-(4-((4-methylpiperazin-1-
y])}nethyl)phen)'l)-4H-1 ,2,4-triazole-3-carboxamide; or
5-(2,4-dihydroxy-5-isopropylphenyl)-4-(4-((4-ethylpiperazin- 1 -yl)methyl)phenyl)-N-

isopropyl-4H-1,2,4-triazole-3-carboxamide;

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or a prodrug thereof.



N- N 2-(4-(benzo[d][1, 3]dioxol-5-yl)-5-

.(pyridin-3-yl nethylthio)-4H1L, 2,4-triazol -3-y1l)-4-
worsbhgoxyghenol 53 HOO OH\ N, | * \ N PCT/US2008/001693

4-(5-(3-(di methyl ami no)prO@}él) 4- (

i sopr opyl benzene- 1, 3-di ol

Exemplary compounds of the invention are depicted in Table 1 below, including tautomers,

pharmaceutically acceptable salts, solvates, clathrates, hydrates, polymorphs or prodrugs

thereof.
- NO. _ Structure Name
] \N » 4-isopropyl-6-(5-(4-
\ methoxybenzylthio)-4-(1-methyl-
HO 1H-indol-5-y1)-4H-1,2,4-triazol-3-
N)—-S yl)benzene-1,3-diol
\
2 \N 4-(5-(2,6-difluorobenzylthio)-4-
: A ' '(1-methyl-1H-indol-5-yl)-4H-
HO ) 1,2,4-triazol-3-y1)-6-
N F
v )—S isopropylbenzene-1,3-diol
o N _@ propy
F
3 \N 4-isopropyl-6-(4-(1-methyl-1H-
! ' indol-5-yl)-5-(4-
HO (trifluoromethyl)benzylthio)-4H-
N
\ S "~ | 1,2,4-triazol-3-yl)benzene-1,3-diol
OH N-N)— \—@’CFs )
4 ' \N 6-((5-(2,4-dihydroxy-5-
! isopropylphenyl)-4-(1-methyl-1H-
HO Y o indol-5-y1)-4H-1,2,4-triazol-3-
L b\l /)—S\_’(/’_QNH ylthio)methyl)pyrimidine-
N
H«o 2,4(1H,3H)-dione
5 \N 4-isopropyl-6-(4-(1-methyl-1H-
! indo]-S-yl)-5-((2-methylthiézoI-4-
. HO yl)methylthio)-4H-1,2,4-triazol-3-
N
v DS Nbenzene-1,3-diol
N N)’ \__[ j\ yl)




t) N -

54 SI HOF 0 OH O-

4-(4-fl uorophen

ethyl)-6-(4-(2- nethoxy-2,3-d ihyd ro-1Hi nden- 5-

W@ 20085976pyri d in-3-ylnethyl th io)- PCT/US2008/001693
4H1, 2, 4-triazol -3-y Obenzengyl, 3- di ol dill P 1/
6 \N 2-(5-(2,4-dihydroxy-5-
! isopropylphenyl)-4-(1-methyl-1H-
HO “indol-5-yl)-4H-1,2,4-triazol-3-
- N . .
O T\}ﬁ)— S \’,(O . ylthio)acetamide
7 \N 4-isopropyl-6-(4-(1-methyl-1H-
! indol-5-yl)-5-(pyridin-3-
HO ylmethylthio)-4H-1,2,4-triazol-3-
N_.
\ S - I)benzene-1,3-diol
Wy Y -
8 ' \N 4-isopropyl-6-(4-(1-methyl-1H-
' O ! indol-5-yl)-5-(pyridin-2-
HO ylmethylthio)-4H-1,2,4-triazol-3-
N
S - )b -1,3-diol
oH \T\;)— L) yl)benzene-1,3-dio
- N
9 \N 4-isopropyl-6-(4-(1-methyl-1H-
! indol-5-y1)-5-(pyridin-4-
HO ylmethylthio)-4H-1,2 4-triazol-3-
N
\ S - Dbenzene-1,3-diol
T \,@N )
10 Ny 3-(5-(2,4-dihydroxy-5-
! isopropylphenyl)-4-(l-methyl-1H-
HO indol-5-y1)-4H-1,2,4-triazol-3-
N s o ylthio)dihydrofuran-2(3H)-one
OH N-N 5
O
m v 4-(5(2-aminothiazol-4-
! yl)methylthio)-4-(1-methyl-1H-
HO | indol-5-y})-4H-1,2,4-triazol-3-yl)-
N ' NH,
1 s. N= 6-isopropylbenzene-1,3-diol
L T\;)f \‘g propy




N-N WO 2008/ 097640PCT/ US2008/ 001693 - 108 - 55
Ho, F 0 OH 4- (4-fl uorophenet hyl)-6-(4-(2-
waoretlsox4®, 3- di  hydr o- 1H-i nden- 5- PCT/US2008/001693
y1) - 54(2- et hyl t hi azol - - 100 -
yOret hyl t hi 0) -4H- 1, 2, 4- tr| azol - 3- yl ) benzene-1, 3-di ol
N-N

12 \ 4-isopropyl-6-(4-(1-methyl-1H-

0
indol-5-yl)-5-((6-
HO @J (trifluvoromethy!)pyridin-3-
o T‘}:}I)—S\’CT?’CFB y])methylthio)-4H-],2,4-triazol-3-
yl)benzene-1,3-diol

B ’ ["4-isopropyl-6-(4-(4-

HO @/\O/ (methoxymethyl)benzyl)-5-

(pyridin-3-ylmethylthio)-4H-

N . |
OH l\) r\?’s\/@ 1,2,4-triazol-3-yl)benzene-1,3-diol

14 4-(4-(4-(2-
/ (dlmethylammo)ethyl)phenyl) 5-

HO (pyridin-3-ylmethylthio)-4H-

_N _ 1,2,4-triazol-3-yl)-6-
\ S Y| .
OH N-N N\ N isopropylbenzene-1,3-diol

15 O— 4-isopropyl-6-(4-(2-methoxy-2,3-
dihydro-1H-inden-5-yl)—5-
HO (pyridin-3- ylmethylthlo) 4H- B

N =
S
OH N,\?’\/gz

1,2,4-triazol-3-yl)benzene-1, 3 dlol

6 4-isopropyl-6-(5-(pyridin-4-yl)-
HO 1H-1,2,4-triazol-3-yl)benzene-1,3-
N - diol
\ \ \ /N
NH .

17 4-(5-(4-hydroxyphenyl)-1H-1,2 4-
HO - triazol-3-yl)-6-isopropylbenzene-

\ N»__@*OH 1,3-diol
OH N-




56 HO 401 OH 1111 W N NN

i hydrospiroa 1
WO TooBiogredd ane- 2, 2ri ndene] -5' -y1) - 5- (pyri di n- 3- PCT/US2008/001693
yl met hyl t hi o) -4H 1, 2, 4-tri azolp3-

/ NN4-(4-(1',3 - d

y1l) - 6-i sopropyl benzene-1,3-diol 57 . HOis OH \ N
ifili NI NN :
18 4-ethyl-6-(5-(pyridin-3-
HO ylmethylthio)-1H-1,2 4-triazol-3-
N yl)benzene-1,3-diol
I\ S -
OH N-NH N\
' N
19 4-ethyl-6-(5-((2-methylthiazol-4-
HO yD)methylthio)-1H-1,2,4-triazol-3-
N yl)benzene-1,3-diol
I S J-S
OH N-NH \’(N\/)\
20 \ 4-(5-((1H-imidazol-1-yl)methyl)-
‘ 4-(1-methyl-1H-indol-5-y1)-4H-
y O | 1,2,4-triazol-3-yl)-6- "
isopropylbenzene-1,3-diol
| o
OH N\N
)
K
N
21 —N/ 4-(4-(1-(2-(dimethylamino)ethyl)-
2 IH-indol-5-y1)-5-(pyridin-3-
_ N \ ylmethylthio)-4H-1,2 4-triazol-3-
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In certain instances tautomeric forms of the disclosed compound exist, such as'the

tautomeric structures shown below:

N——NH
R3

Tautomer
XIS = O, Sor NR7

It is to be understood that when a compound is represented by a structural formula herein,
all other tautomeric forms which may exist for the compound are encompassed the
structural formula. Compounds represented by formulas disclosed herein that can form

analogous tautomeric structures to the one shown above are also preferred.

Similarly, prodrugs, i.e. compounds which can be metabolized or hydrolyzed in vivo to a
compound of the present invention are encompassed by the present description. For
example, the following embodiments of a compound of the present invention can be

produced in vivo in the following reaction:
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20887 B 40 BeIUSH ook vo el O‘ilsvhmlylab'e protecting groups can be

employed with the compounds of the present invention to obtain prodrugs encompassed by -

the present description.

Without wishing to be bound by any theory, it is believed that the compounds of the
5 invention preferentially bind to Hsp90 in the tautomeric form shown above, and thereby

inhibit the activity of Hsp90.

C. Methods fdr Making Compounds of the Invention

Compounds of the invention can be obtained via standard, well-known synthetic
methodology, see é.g., March, J. Advanced Organic Chemistry; Reactions Mechanisms, and
10 Structure\ 4th ed., 1992. In particular, compounds of the invention can be obtained by
heating a benzoic acid (1) with an aminopheny! (2) to give a phenyl benzamide (3) which
can then be reacted wnth hydrazine to give a triazole (4) (see Scheme I below). Starting
materials useful for preparing compounds of the invention and intermediates therefore, are
commercially available or can be prepared from commercially available materials using

15 _  known synthetic methods and reagents.

Additional methods of preparing the compounds of the invention can be found in U.S.
Patent Application No. 11/807,333, filed on May 25, 2007, U.S. Patent Application No.
11/807,201, filed on May 25, 2007, U.S. Patent Application No. 11/807,327, filed on May
25,2007, and U.S. Patent Application No. 11/807,331, filed on May 25, 2007; the entire

20  teachings of each of these applications are incorporated herein by reference.

- Reactive functional groups can be protected during one or more reaction step, then
deprotected to restore the original fuﬁctionality. Examples of suitable protecfing groups for
hydroxyl groups include benzyl, methoxymethyl, allyl, trimethylsilyl, tert-
butyldimethylsilyl, acetate, and the like. Examples of suitable amine protecting groups

25  include benzyloxycarbonyl, tert-butoxycarbonyl, tert-butyl, benzyl and ﬂuorenylméthyloxy-
carbony! (Fmoc). Examples of suitable thiol protecting groups include benzyl, tert-butyl,
acetyl, methoxymethyl and-the like. Other suitable protecting groups are well known to
those of ordinary skill in the art and include those found in T. W. Greene, Protecting Groups‘
in Organic Synthesis, John Wiley & Sons, Inc. 1981.

30 Schemel:

Scheme I: Svnthesis of triazole compounds of the invention
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" In addition, compounds of the invention can also be prepared as shown below in the

Schemes below and Examples.

In one embodiment, the compounds can be prepared as shown in Scheme II. A dihydroxy
S benzoic acid methyl ester is reacted with benzyl chloride, to produce a Bis-benzyloxy
benzoic acid methyl ester (1). The Bis-benzyloxy benzoic acid methyl ester can then be
heated with LiOH to give a Bis-benzyloxy benzoic acid (2). The Bis-benzyloxy benzoic
acid (2) is then reacted with an aminophenyl to produce a phenyl-benzamide (3). The
phenyl-benzamide (3) is then reacted with hydrazine to give a triazol (4). The hydroxy
10 groups can then be unprotected in the presence of palladium on charcoal to give the final

product.
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In another embodiment the. compounds can l;e prepared as shown in Scheme III. A
nitroaniline (1) can be reacted with propionyl chloride to yield nitro-phenyl-propionamide
(2). NaH can then be added to a solution of (2) in anhydrous THF followed by iodomethane
to give pure product nitro-phenyl-N-methyl-propionamide (3).

The nitro-phenyl-N-methyl-propionamide (3) and borane-methy! sulfide complex are heated
to give the nitro-phenyl-methyl-propyl-amine (‘4). A solution of (4) in MeOH/EtOAc
containing Pd-C can be subjected to hydrogenation to give the N-methyl-N-propyl-benzene-
1,3-diamine (5).

To a stirred solution of (5) in CH,Cl, can be added 1,1°-thiocarbonyldiimidazole to give the
(5-Isothiocyanato-2-methoxy-phenyl)-methyl-propyl-amine (6).

The isothiocyanate (6) can be reacted with the hydrazide (7) to give the imtermediate (8). A
solution of NaOH in water can be added to the intermediate (8), which can then be flushed
with nitrogen and heate(i. The reaction mixture can then be cooled and acidified. The
mixture can then be filtered and purified to give 4-isopropyl-6-{5-mercapto-4-[4-methoxy-
3-(methyl-propyl-amino)-phenyl]-4H-[ 1 ,2,4]trilazol-3-yl }-benzene-1,3-diol.

Scheme 111
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In another embodiment the compounds can be prepared as shown in Scheme IV. A bromo-
- nitrobenzene (1) can be reacted with N/, N°, N’-trimethylethane-1,2-diamine to give N'-
5  (nitrophenyl)-V, N, N’-trimethylethane-1,2-diamine (2). A solution of (2) in can be
" subjected to hydrogenation, passed through a short pad of celite, washed with MeOH and
-evaporated under reduced pressure. Thiocarbodiimidazole can then be added to (2) to give

the V' -(isothiocyanato-phenyl)- )-N', N?, N-trimethylethane-1,2-diamine (3).

The isothiocyanate (3) can then be reacted with a benzoic acid hydrazide to give the final
10 product 4-(4-(3-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxyphenyl)-5-mercapto-
4H-1,2,4-triazol-3-yl)-6-isopropylbenzene-1,3-diol (4).

Scheme [V
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D. Uses of Compounds of the Invention

The present invention is directed to therapies which involve administering one of more

compounds of the invention, and compositions comprising said compounds to a subject,

preferably a human subject, to inhibit the activity of Hsp90 or to prevent, treat, manage, or

ameliorate a proliferative disorder, such as cancer, or one or more symptoms thereof.

In one embodiment, the present invention is directed to treating cancers in which aberrant
expression and/or activation of c-kit has been implicated as a contributing factor. The
method comprises administering to a patient an effective amount of a compound represented
by formula (D), (1I), (III), (IV), (V), (VD), (VID), (VIID), (IX), (X), (XD), (XID), (XIII), (XIV),

(XV) or any embodiment thereof, or a compound shown in Table 1.

In one embodiment, the present invention is directed to treating cancers in which expression

of Ber-Abl has been ‘i'mplicated as a contributing factor. The method comprises

“administering to a patient an effective amount of a compound represented by formula (),

(1), (1), (IV), (V), (VD), (VID), (VIID), (IX), (X), (XD, (XII), (XII), (XIV), (XV) or any

embodiment thereof, or a compound shown in Table 1.

In one embodiment, the present invention is directed to treating cancers in which aberrant
expression and/or activation of flt-3 has been implicated as a contributing factor. The
method comprises administering to a patient an effective amount of a compound represented
by formula (I), (1I), (IIT), (IV), (V), (VD), (VII), (VIII), (IX), (X), (XD), (XII), (XIII), (XIV),

(XV) or any embodiment thereof, or a compound shown in Table 1.

In one embodiment, the present invention is directed to treating cancers in which aberrant
expression and/or activation of EGFR has been implicated as a contributing factor. The
method comprises administering to a patient an effective amount of a compound represented
by formula (1), (I), (IIT), (IV), (V), (VI), (VII), (VIII), (1X), (X), (XI), (XII), (XIII), (XTV),

(XV) or any embodiment thereof, or a compound shown in Table 1.

In one embodiment, the present invention is directed to treating cancers in which Hsp90 is
over expressed compared with normal cells. The method comprises administering to a
patient an effective amount of a compound represented by formula (1), (1), (III), (IV), (V),
VD, (VII), (VIID), (IX), (X), (XD, (X1II), (XII), (XIV), (XV)or any embodiment thereof, or
a compound shown in Table 1. Examples of cancers in which Hsp90 is over expressed

include difuse large B-cell Iymphorﬁas (DLBCL).
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comprising administering to the cell an effective amount of a compound represented by
formula (1), (ID), (I11), (IV), (V), (VI), (VII), (VIII), (IX), (X), (XI), (XII), (XIID), (XIV),
(XV) or any embodiment thereof, or a compound shown in Table 1. In one embodiment,
the compound is administered to a cell in a subjéct, preferably a mammal, and more

preferably a hﬁman.

In another aspect, the invention provides a method of treating or preventing a proliferation
disorder in a mammal, comprising administering to the mammal an effective amount of a
compound represented by formula (1), (1), (1I1), (IV), (V), (VD), (VID), (VIID), (IX), (X),
XD, (XID), (XIID), (XIV), (XV) or any embodiment thereof, or a compound shown in Table
1. In one embodiment, the compound is administered to a human to treat or prevent a
proliferative disorder. In another embodiment, the proliferation disorder is cancer. In
another embodiment, the compound is administered with one or more additional therapeutic

agents. In a preferred embodiment, the additional therapeutic agent is an anticancer agent.

In another aspect, the invention provides a method for treating cancer in a mammal,
comprising administering to the mammal an effective amount of a compound represented by
formula (1), (1), (11), (IV), (V), (VD), (VID), (VIII), (IX), (X), (XD), (XII), (XIII), (XIV),
(XV) or any embodiment thereof, or a compound shown in Table 1. In one embodiment,
the compound is administered to a human to treat or prevent cancer. In another
embodiment, the compound is administered with one or more additional therapeutic agents.
In a preferred embodiment, the one or more additional therapeutic agents are anticancer

agents.

In another aspect, the invention provides a method for treating a c-Kit associated cancer in a
mammal, comprising administering to the mammal an effective amount of a compound
represented by formula (1), (II), (II1), (IV), (V), (VI), (VII), (VIII), (IX), (X), (XI), (X1I),
(X1, (XIV), (XV) or any embodiment thereof, or a compound shown in Table 1. In one
embodiment, the compound is administered to a human to treat or prevent the c-kit
associated cancer. In another embodiment, the compound is administered with one or more
additional therapeutic agents. In a preferred embodiment, the one or more additional

therapeutic agents are anticancer agents.

In another aspect, the invention provides a method for treating a Ber-Abl associated cancer
in a mammal, comprising administering to the mammal an effective amount of a compound

represented by formula (I), (II), (I1I), (IV), (V), (V), (VID), (VIII), (IX), (X), (XDI), (XID),
(X1, (XIV), (XV) or any embodiment thereof, or a compound shown in Table 1. In one



so OHfib NN 5-(2,4-dihydroxy-5-
i sopropyl phenyl)-N-(2- (pyrrolid in-I-yDethyl)-4-(4-

w@ paosrogisk@i n- 1- yl net hyl ) phenyl) - 4 H 1, 2, 4-t r i BZDUSEH0Z001693

10

15

20

25

-carboxam de 198 HO 0 OH * NgsgN Nr-s- \_ 0 .
5-(2,4-d ihydroxy-5- isopropyl” ph enyl)-N-(2-
mor phol i noet hyl ) -4-(4- (pyrro

' dhrﬂbéd‘ Méﬂqh@&’cln)ﬂ%nﬁdqﬁé Idministered to a human to treat or prevent the Ber-Abl
2,4-triazol e-3-carboxam de 2008/09;640PCT/1

32 @q;gqlggq_@yger Imapopther epafgpdpgegnt, the compound is administered with one or more
additional therapeutic agents. In a preferred embodiment, the one or more additional

therapeutic agents are anticancer agents.

In another aspect, the invention provides a method for treating a fIt3 associated cancer in a
mammal, comprising administering to the mammal an effective amount of a compound
represented by formula (1), (II), (I1I), (IV), (V), (VI), (VII), (VIII), (IX), (X), (XI), (XII),
(XIII), (X1IV), (XV) or any embodiment thereof, or a compound shown in Table 1. In one
embodiment, the compound is administered to a human to treat or prevent the flt3 associated
cancer. In another embodiment, the compound is administered with one or more additional
therapeutic agents. In a preferred embodiment, the one or more additional therapeutic

agents are anticancer agents.

In another aspect, the invention provides a method for ’t'_iiei'ating an EGFR associated cancer
in a mammal, comprising administering to the mammal an effective amount of a compound
represented by formula (I), (ID), (III), (TV), (V),-(V]), (VID), (VIII), (IX), (X), (XI), (XII),
(XIII), (X1IV), (XV) or any embodiment thereof, or a compound shown in Table 1. In one
embodiment, the compound is administered to a human to treat or prevent the EGFR
associated cancer. In another embodiment, the compound is administered wi'th oﬁé or more’
additional therapeutic agents. In a preferred embodiment, the one or more additional

therapeutic agents are anticancer agents.

In another aspect, the invention provides a method for treating a cancer in a mammal which
is characterized by the upregulation of Hsp90 compared to normal cells of the same type,
comprising administering to the mammal an effective amount of a compound represented by
formula (I), (II), (IIT), (IV), (V), (VI), (VID), (VII), (IX), (X), (XI), (XII), (XIII), (XIV),
(XV) or any embodiment thereof, or a compound shown in Table 1. In one embodiment,
the compound is administered to a human to treat or prevent the cancer associated with the
upregulation of Hsp90. In another embodiment, the cancer associated with the upregulation
of Hsp90 is DLBCL. In another embodiment, the compound is administered with one or
more additional therapeutic agents. In a preferred embodiment, the one or more additional

therapeutic agents are anticancer agents.

In another aspect, the invention provides a method for treating or inhibiting angiogenesis in
a subject in need thereof, comprising administering to the subject an effective amount of a

compound represented by formula (I), (II), (IIT), (IV), (V), (VD), (VII), (VIII), (IX), (X),
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(XD), (XII), (XIII), (XIV), (XV) or any embodiment thereof, or a compound shown in Table
1.

In another aspect, the invention provides a method of blocking, occluding, or otherwise
disrupting blood flow in neovasculature, comprising contacting the neovasc*;u]ature with an
effective amount of a compound represented by formula (1), (ID), (I11), (IV), (V), (VD), (VID),
(VIID), (IX), (X), (XD, (XII), (XIII), (XIV), (XV) or aﬁy embodiment thereof, ora
compound shown in Table 1. In one aspect, the neovasculature is in a subject and blood
flow in the neovasculature is blocked, occluded, or otherwise dismpted in the subject by
administering to the subject an effective amount of a compound represented by formula (I),
D), (II1), (IV), (V), (VI), (VID), (VIII), (IX), (X), (XI), (X1II), (XIII), (XIV), (XV) or any

embodiment thereof, or a compound shown in Table 1. In one aspect, the subject is human.

The present invention provides a method for preventing, treating, managing, or ameliorating
an infection in a subject in need thereof, comprising adrr;iﬁisté'_r"ir;g an effective amount of a
compound represented by formula (I), (II), (III), (IV), (V), (VD), (VID), (VIID), (IX), (X),
(XD, (XID), (XIID), (XIV), (XV) or any embodiment thereof, or a corhpound shown in Table
1.

In one aspect, the invention is directed to a method of treating or preventing a fungal

infection.

In one aspect, the invention is directed to a method of treating or preventing a yeast

infection.

In one aspect, the invention is directed to a method of treating or preventing a yeast

infection caused by a Candida yeast.

In another embodiment the invention is directed to a method of treating or preventing fungal
drug resistance. In one aspect, the fungal drug resistance is associated with an azole drug.
In another aspect, the fungal drug resistance is associated with a non-azole fungal drug. In
one aspect, the the non-azole drug is an echinocandin. In one aspect, the azole fungal drug
is ketoconazole, miconazole, fluconazole, itraconazole, posaconazole, ravuconazole,
voriconazole, clotrimazole, econazole, oxiconazole, sulconazole, terconazole, butoconazole,

isavuconazole, or tioconazole. In one aspect, the azole fugnal drug is fluconazole.

In one aspect, the invention is directed to a method of treating or preventing a bacterial

infection.

In one aspect, the invention is directed to a method of treating or preventing abacterial

infection caused by a Gram Positive Bacteria.
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one aspect, the invention is directed to a method of treating or preventing a viral

infection.

In one aspect, the invention is directed to a method of treating or preventing a viral infection

caused by an influenza virus, a herpes virus, a hepatitis virus, or an HIV virus.

In one aspect, the invention is directed to a method of treating or preventing a viral infection
caused by influenza A virus, herpes simplex virus type 1, hepatitis C virus, hepatitis B virus,

HIV-1 virus, or Epstein-Barr Virus.

In.one aspect, the invention is directed to a method of treating or preventing a parasitic

infection.

In one aspect, the invention is directed to a method of treating or prev’é’ﬁiing a protozoal

infection.

In one aspect, the invention is directed to a method of treating or preventing an infection

caused by plasmodium falciparum or trypsanosoma cruzi.

In one aspect, the invention is directed to a method of treating or preventing an infection

caused by a leishmania protozoa.

In one aspect, the invention is directed to a method of treating or preventing an amoebic

infection.

In one aspect, the invention is directed to a method of treating or preventing a helminth

infection.

In one aspect, the invention is directed to a method of treating or preventing an infection

caused by schistostoma mansoni.

In one aspect, compounds of the invention are administered in combination with one or

more additional anti-infective therapeutic agents.

The present invention provides a method for inhibiting topoisomerase 11, comprising
administering an effective amount of a compound represented by formula (1), (I), (III),
av), (W), (vh, (VID), (VIID), (IX), (X), (XD, (X1, (XIII), (XIV), (XV) or any embodiment

thereof, or a compound shown in Table 1.

In another embodiment, topoisomerase II is associated with a disease and administering the

compound will treat or prevent the disease.
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e bR RIBZHN; drvY, 98y, Wvh) cvin (i), (1), (X), (X1, (XID), (XTI), (XIV),
'(XV) or any embodiment thereof, or a compound shown in Table 1. In one embodiment,
the inflammatory disorder is selected from the group consisting of transplant rejection, skin
graft rejection, arthritis, rheumatoid arthritis, osteoarthritis and bone diseases associated
with increased bone resorption; inflammatory bowel disease, ileitis, ulcerative colitis,
Barrett's syndrome, Crohn's disease; asthma, adult respiratory distress syndrome, chronic
obstructive airway disease; corneal dystrophy, trachoma, onchocerciasis, uvei}is,
-sympathetic ophthalmitis, endophthalmitis; gingivitis, periodontitis; tubercu]o;is; leprosy;
uremic complications, glomerulonephritis, nephrosis; sclerodermatitis, psoriasis, eczema;
chronic demyelinating_ diseases of the nervous system, multiple sclerosis, AIDS-related
neurodegeneration, Alzheimer's disease, infectious meningitis, encepha]omyelitis,
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis viral or autoimmune
encephalitis; autoimmune disorders, immune-complex vasculitis, systemic lupus and
erythematodes; systemic lupus erythematosus (SLE); cardiomyopathy, ischemic heart
disease hypercholesterolemia, atherosclerosis, preeclampsia; chronic liver failure, brain and

spinal cord trauma.

The present invention provides a method of treating an immune disorder in a subject.in-need
thereof, comprising administering an effective amount of a compound represented by
formula (I), (ID), (I11T), (IV), (V), (VD), (VII), (VIII), (IX), (X), (XD), (XII), (XIII), (XTV),
(XV) or any embodiment thereof, or a compound shown in Table 1. In one embodiment,
the immune disorder is selected from the group consisting of multiple sclerosis, myasthenia
gravis, Guillain-Barré, autoimmune uveitis, autoimmune hemolytic anemia, pernicious
anemia, autoimmune thrombocytopenia, temporal arteritis, anti-phospholipid syndrome,
vasculitides such as Wegener's granulomatosis, Behcet's disease, psoriasis, dermatitis
herpetiformis, pemphigus vulgaris, vitiligo, Crohn's disease, ulcerative colitis, primary
biliary cirrhosis, autoimmune hepatitis, Type | or immune-mediated diabetes mellitus,
Grave's disease. Hashimoto's thyroiditis, autoimmune oophoritis and orchitis, autoimmune

disorder of the adrenal gland, rheumatoid arthritis, systemic lupus erythematosus,
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scleroderma, polymyositis, dermatomyositis, ankylosing spondylitis, and Sjogren's

syndrome.

The present invention provides a method of suppressing an immune response in a subject in

need thereof, comprising administering an effective amount of a compound represented by
formula (D), (1), (I1I), (IV), (V), (V]), (VII), (VIII), (IX), (X), (XD), (XII), (XID), (XIV),
(XV) or any embodiment thereof, or a compound shown in Table 1. In one embodiment,
the subject in need of immunosuppression is a subject that has received an organ or tissue
transplant, such as a skin graft, heart, kidney, lung, liver, pancreas, cornea, bowel, stomach,
and the like. In another embodiment, the subject in need of immunosuppression is a subject
that has received stem cell transplantation. The transplant may be a syngeneic transplant
(i.e., from a donor that has the same genetic make up), an allographic transplant (i.e., from a
donor of the same species) or a xenographic transplant (i.e., from a donor that is a different
species). "

The present invention prov:ides a method ofinhibi'ting the production of inflammatory
cytokine.s,' such as G-CSF, GM-CSF, IL-12, IL-1B, IL-23, IL-6, IL-8, and TNF-q, in a
subject in need of such treatment. The method comprises administering to the subject an
effective amount of a compound represented by formula (I), (II), (IIT), (IV), (V), (VD), (VII),
(VIID), (IX), (X), (XD, (XII), (XIII), (XIV), (XV) or any embodiment thereof, or a

compound shown in Table 1.

1. c-Kit Associated Cancers

SCF binding to the c-kit protects hematopoietic stem and progenitor cells from apoptosis
(Lee, et al., 1997, J. Immunol., 159:3211-3219), thereby contributing to colony formation
and hematopoiesis. Expression of c-kit is frequently observed in acute myelocytic leukemia
(AML) and sometimes observed in acute lymphocytic leukemia (ALL) (for reviews, see
Sperling, et al., 1997, Haemat., 82:617-621; Escribano, er al., 1998, Leuk. Lymph., 30:459-
466). Although c-kit is expressed in the majority of AML cells, its expression does not
appear to be prognostic of disease progression (Sperling, et al, 1997, Haemat. 82:617-621).
However, SCF protected AML cells from apoptosis induced by chemotherapeutic agents
(Hassan, et al., 1996, Acta. Hem., 95:257-262). Therefore, degradation of c-kit caused by
the inhibition of Hsp90 by the compounds of the invention will enhance the efficacy of

these agents and may induce apoptosis of AML cells.
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cells of the marrow (Verfaillie, et al., 1998, Leuk., 12:136-138), which appears to primarily

result from inhibition of apoptotic death (Jones, 1997, Curr. Opin. Onc., 9:3-7). The
prodﬁct of the Philadelphia chromosome, p210.sup.BCR-ABL, has'been reported to mediate
inhibition of apoptosis (Bedi, et al., 1995, Blood, 86:1148-1158). Since p2lO.sub.BCR- '
ABL and the c-kit RTK both inhibit apoptosis and p62.sup.dok has been suggested as a
substrate (Carpino, et al., 1997, Cell, 88:197-204), it is possible that clonal expansion
mediated by these kinases occurs through a common signaling pathway. However, c-kit has
also been reported to interact directly with p210.sup.BCR-ABL (Hallek, et al., 1996, Brit. J
Haem., 94:5-16), which suggesfs that c-kit may have a more causative role in CML |
pathology. Therefore, degradation of c-kit caused by the inhibition of Hsp90 by the

compounds of the invention will prove useful in the treatment of CML.

Normal colorectal mucosa does not express c-kit (Bellone, et al., 1997, J. Cell Physiol.,
172:1-11). However, c-kit is frequently expressed in colorectal carcinoma (Bellone, et al.,
1997, J. Cell Physiol., 172: 1-11), and autocrine loops of SCF and c-kit have beeﬁ observed
in several colon carcinoma cell lines (Toyota, er al., 1993, Turn. Biol., 14:295-302; Lahm, e¢
al., 1995, Cell Growth & Differ., 6:1111-1118; Bellone, et al., 1997, J. Cell Physiol., 172:1-
11). Furthermore, disruption of the autocrine loop by the use of neutralizing antibodies
(Lahm, et al., 1995, Cell Growth & Differ., 6:1111-1118) and downregulation of c-kit
and/or SCF significantly inhibits cell.-proliferation (Lahm, et al., 1995, Ceil Growth &
Differl., 6:1111-1118; Bellone, ef al., 1997, J. Cell Physiol., 172:1-11).

SCF/c-kit autocrine loops have been observed in gastric carcinoma cell lines (Tumer, ef al.,
1992, Blood, 80:374-381; Hassan, et al., 1998, Digest. Dis. Science, 43:8-14), and
constitutive c-kit activation also appears to be important for gastrointestinal stromal tumors
(GISTs). GISTs are the most common mesenchymal tumor of the digestive system. More
than 90% of GISTs-express c-kit, which is consistent with the putative origin of these tumor
cells from interstitial cells of Cajal (ICCs) (Hirota, et al., 1998, Science, 279:577-580). The
c-kit expressed in GISTs from several different patients was observed to have mutations in
the intracellular juxtamembrane domain leading to constitutive activation (Hirota, et al.,

1998, Science 279:577-580). Therefore, degradation of c-kit caused by the inhibition of
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these cancers.

Male germ cell tumors have been histologically categorized into seminomas, which retain
germ cell characteristics, and nonseminomas which can display characteristics of embryonal
differentiation. Béth seminomas and nonserﬁinomas are thought to initiate from a
preinvasive stage designated carcinoma in situ (CIS) (Murty, et al., 1998, Sem. Oncol.,
25:133-144). Both c-kit and SCF have been reported to be essential for normal gonadal
development during embryogenesis (Loveland, et al.,. 1997, J. Endocrinol., 153:337-344).
Loss of either the receptor or the ligand resulted in animals devoid of germ cells. In-
postnatal testes, c-kit has been found to be expressed in Leydig cells and spermatogonia,
while SCF was expressed in Sertoli cells (Loveland, et al., 1997, J. Endocrinol., 153:337-

344). Testicular tumors develop from Leydig cells with high frequency in transgenic mice

“‘expressing human papilloma virus 16 (HPV16) E6 and E7 oncogenes (Kondéh, etal., 1991,

J. Virol., 65:3335-3339; Kondoh, et al., 1994, J. Urol., 152:2151-2154). These tumors
express both c-kit and SCF, and an autocrine loop may contribute to the tumorigenesis
(Kondoh, ef al., 1995, Oncogene, 10:341-347) associated with cellular loss of functional
p53 and the retinoblastoma gene product by association with E6'and E7 (Dyson, et al.,
1989, Science, 243:934-937; Werness, ef al., 1990, Science, 248:76-79; Scheffner, er al.,
1990, Cell, 63:1129-1136). Defective signaling mutants of SCF (Kondoh, et al., 1995,
Oncogene, 10:341-347) or c-kit (Li, et al., 1996, Canc. Res., 56:4343-4346) inhibited
formation of testicular tumors in mice expressing HPV16 E6 and E7. Since c-kit kinase
activation is pivotal to tumorigenesis in these animals, the compounds of the invention
which inhibit Hsp90 and thereby cause the degradation of c-kit will be useful for preventing

or treating testicular tumors associated with human papilloma virus.

Expression of c-kit on germ cell tumors shows that the receptor is expressed by the majority
of carcinomas in situ and seminomas, but c-kit is expressed in only a minority of
nonseminomas (Strohmeyer, et al., 1991, Canc. Res., 51:1811-1816; Rajpert-de Meyts, et
al., 1994, Int. J. Androl., 17:85-92; lzquierdo, et al., 1995, J. Pathol., 177:253-258;
Strohmeyer, et al., 1995, J. Urol., 153:511-515; Bokenmeyer, et al., 1996, J. Cance. Res.,
Clin. Oncol., 122:301-306; Sandlow, et al., 1996, J. Ana’rol., 17:403-408). Therefore,
degradation of c-kit caused by the inhibition of Hsp90 by the compounds of the invention

will be an efficacious means for the treatment of these cancers.
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and the pattern of expression suggests a role in growth, migration and differentiation of
neuroectodermal cells. Expression of SCF and c-kit have also been reported in the adult
brain (Hamel, et al., 1997, J. Neuro-Onc., 35:327-333). Expression of c¢-kit has also been

5 qbserved in normal human brain tissue (Tada, et al. 1994, J. Neuro., 80:1063-1073).
Glioblastoma and astrocytoma, which define the majority of'intracrar_li'al tumors, arise from
neoplastic tran§formation of astrocytes (Levin, et al., 1997, Principles & Practice of
Oncology, 2022-2082): Expression of c-kit has been observed in glioblastoma cell lines and
tissues (Berdel, et al., 1992, Canc. Res., 52:3498-3502; Tada, et al., 1994, J. Neuro.,

10 80:’1063-1073; Stanulla, er al., 1995, Act. Neuropath., 89:158-165).

The association of c-kit with astrocytoma pathology is less clear. Reports of expression of
c-kit in normal astrocytes have been made (Natali, et al., 1992, Int. J. Canc., 52:197-201),
(Tada, et al. 1994, J. Neuro., 80:1063-1073), while others report it is not expressed (Kristt,
et al., 1993, Neuro., 33:106-115). In the former case, high levels of c-kit expression in high

15 grade tumors were ob;erved (Kristt, et al., 1993, Neuro., 33:106-115), whereas in the latter
case researchers were unable to detect any expression in astrocytomas. In addition,
contradictory reports of c-kit and SCF expression in neuroblastomas also exist. One study
found that neuroblastoma cell lines often express SCF, but rarely express c-kit. In primary
fumors, c-kit was detected in about 8% of neuroblastomas, while SCF was found in 18% of

20  tumors (Beck, et al., 1995, Blood, 86:3132-3138). In contrast, other studies (Cohen, et al.,
1994, Blood, 84:3465-3472) have reported that all 14 neuroblastoma cell lines examined
contained c-kit/SCF autocrine loops, and expression of both the receptor and ligand were
observed in 45% of tumor samples examined. In two cell lines, anti-c-kit antibodies
inhibited cell proliferation, suggesting that the SCF/c-kit autocrine loop contributed to

25 growth (Cohen, et al., 1994, Blood, 84:3465-3472). Therefore, degradation of c-kit caused
by the inhibition of Hsp90 by the compounds of the invention will be an efficacious means

for treating some cancers of the central nervous system.

2. Bcer-Abl Associated Cancers

The Philadelphia chromosome which generates the fusion protein Ber-Abl is associated with
30 the bulk of chronic myelogenous leukemia (CML) patients (more than 95%), 10-25% of
acute lymphocytic leukemia (ALL) patients, and about 2-3% of acute myelogenous
leukemias (AML). In addition, Ber-Abl is a factor in a variety of other hematological
malignancies, including granulocytic hyperplasia resembling CML, myelomonocytic

leukemia, lymphomas, and erythroid leukemia (see Lugo, et al.,, MCB (1989), 9:1263-1270;
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entire teachings of each of these references are incorporated herein by reference).

A number of different kinds of evidence support the contention that Ber-Abl oncoproteins,
such as p210 and p185 BCR-ABL, are causative factors in these leukemias (Campbell and
Arlinghaus, "Current Status of Ber Gene Involvement with Human Leukemia”, In:

- Advances in Cancer Research, Ed_s._ Klein, VandeWoude, Orlando, Fla. Academic Press,
Inc., 57:227-256, 1991, the entire'te“achings of which are incorporated ﬁerein by reference).
The malignant activity is due in large part to the Ber-Abl protein's highly activated protein
tyrosine kinase activity and its abnormal interaction with protein substrates (Arlinghaus et
al., In: UCLA Symposia on Molecular and Cellular Biology New Series, Acute
Lymphoblastic Leukemia, Eds. R. P. Gale, D. Hoelzer, New York, N.Y., Alan R. Liss, Inc.,
108:81-90, 1990, the entire teachings of which are incorporated herein by reference). The
Bcer-Abl oncoprotein p210 Ber-Abl is associated with both CML and ALL, whereas the .
smaller oncoprotein, p185 BCR-ABL, is associated with ALL patients, although some CML
patients also express p185 (Campbell et al., 1991).

3. FLT3 Associated Cancers

FLT3 associated cancers are cancers in which inappropriate FLT3 activity is detected.
FLT3 associated cancers include hematologic malignancies such as leukemia and
lymphoma. In some embodiments FLT3 associated cancers include acute myelogenous
leukemia (AML), B-precursor cell acute lymphoblastic leukemia, myelodysplastic
leukemia, T-cell acute lymphoblastic leukemia, mixed lineage leukemia (MLL), or chronic

myelogenous leukemia (CML).

4.  EGFR Associated Cancers

EGFR associated cancers are cancers in which inappropriate EGFR activity (e.g.,
overexpression of EGFR or mutation of EGFR which causes constitutive tyrosine kinase
activity) has been implicated as a contributing factor. Inappropriate EGFR activity has been
associated with an adverse prognosis in a number of human cancers, such as neuroblastoma,
intestine carcinoma such as rectum carcinoma, colon carcinoma, familiary adenomatous
polyposis carcinoma and hereditary non-polyposis colorectal cancer, esophageal carcinoma,
labial carcinoma, larynx carcinoma, hypopharynx carcinoma, tong carcinoma, salivary
gland carcinoma, gastric carcinoma, adenocarcinoma, medullary thyroidea carcinoma,
papillary thyroidea carcinoma, renal carcinoma, kidney parenchym carcinoma, ovarian
carcinoma, cervix carcinoma, uterine corpus carcinoma, endometrium carcinoma, chorion

carcinoma, pancreatic carcinoma, prostate carcinoma, testis carcinoma, breast carcinoma,
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meningioma, medulloblastoma and peripheral neuroectodermal tumors, Hodgkin
lymphoma, non-Hodgkin lymphoma, Burkitt lymphoma, acute lymphatic leukemia (ALL),
chronic lymphatic leukemia (CLL), acute myeloid leukemia (AML), chronic myeloid
leukemia (CML), adult T-cell leukemia lymphoma, hepatocellular carcinoma, gall bladder
carcin.oma, bronchial carcinoma, small cell lung carcinoma, non-sméll cell lung carcinoma,
multiple myeloma, basalioma, teratoma, retinoblastoma, choroidea melanoma,'seminoma,
rhabdomyo sarcoma, craniopharyngeoma, osteosarcoma, chondrosarcoma, myosarcoma,

liposarcoma, fibrosarcoma, Ewing sarcoma and plasmocytoma.

In particular, EGFR appears to have an important role in the development of human brain
tumors. A high incidence of overexpression, amplification, deletion and structural
rearrangement of the gene coding for EGFR has been found in biopsies of brain tumors. In
fact, the amplification of the EGFR gene in glioblastoma multiforme tumors ié one of the
most consistent genetic alterations known, with EGFR being overexpressed in
approximately 40% of malignant gliomas and EGFRvVIII m.utation being found in about 50%

of all glioblastomas.

In addition to gliomas, abnormal EGFR expression has also been reported in a number of

squamous epidermoid cancers and breast cancers. Interestingly, evidence also suggests that
many patients with tumors that over-express EGFR have a poorer prognosis than those

having tumors that do not over-express EGFR.

Non-small cell lung cancer (NSCLC) includes squamous cell carcinomas, adenocarcinoma,
bronchioloalveolar carcinoma (BAC), and large cell undifferentiated carcinoma. A subset
ofpitients with NSCLC have Béen shown-toRave mutatihs in thé tyreie kinase domain
of EGFR which is thought to be necessary for the maintenance of the disease. Treatment of
this subset of patients with NSCLC with gefitinib, a tyrosine kinase inhibitor which targets

EGFR, has shown rapid and dramatic clinical response.

Consequently, therapeutic strategies that can potentially inhibit or reduce the aberrant

expression of EGFR are of great interest as potential anti-cancer agents.

5. Combination Therapies and Treatment of Refractory Cancers

The prophylactic or therapeutic agents of the combination therapies of the invention can be
administered sequentially or concurrently. In a specific embodiment, the combination
therapies of the invention comprise one or more compounds and at least one other therapy

(e.g., another prophylactic or therapeutic agent) which has the same mechanism of action as
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said compounds. In another specific embodiment, the combination therapies of the
invention comprise one or more compounds of the invention and at least one other therapy
(e.g., another prophylactic or therapeutic agent) which has a different mechanism of action
than said compounds. In certain embodiments, the combination therapies of the present
invention improve the prophylactic or therapeutic effect of one or more compounds of the
invention by functioning together with the compounds to have an additive or synergistié'
effect. In certain embodiménts, the combination therapies of the present invention reduce
the side effects associated with the therapies (e.g., prophylactic or therapeutic agents). In
certain embodiments, the combination therapies of the present invention reduce the effective

dosage of one or more of the therapies.

The prophylactic or therapeutic agents of the combination therapies can be administered_to a
subject, preferably a human subject, in the same pharmaceutical composition. In alternative
embodiménts, the prophylééi'ic or therapeutic agents of the combination therapies can be
administered coﬁcurrently to a subject in separate pharmaceutical compositions. The
prophylactic or therapeutic agents may be administered to a subject by the same or different

routes of administration.

In a specific embodiment, a pharmaceutical composition comprising one or more
compounds of the invention is administered to a subject, preferably a human, to prevent,
treat, manage, or ameliorate a proliferative disorder, such as cancer, or one or more ™" °
symptom thereof. In accordance with the invention, pharmaceutical compositions of the
invention may also comprise one or more other agents (e.g., prophylactic or therapeutic
agents which are currently being used, have been ﬁsed, or are known to be useful in the

prevention, treatment or amelioration of a proliferative disorder or a symptom thereof).

The invention provides methods for preventing, managing, treating or ameliorating a
proliferative disorder, such as cancer, or one or more symptoms thereof in a subject
refractory (either completely or partially) to existing agent therapies for such a proliferative
disorder, said methods comprising administering to said subject a dose of an effective
amount of one or more compounds of the invention and a dose of an effective amount of
one or more therapies (e.g., one or more prophylactic orl therapeutic agents useful for the
prevention, treatment, management, or amelioration of a proliferative disorder or a symptom
thereof). The invention also provides methods for preventing, treating, managing, or

ameliorating a proliferative disorder or a symptom thereof by administering one or more
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proven refractory to other therapies but are no longer on these therapies.

The compounds of the invention and/or other therapies can be administered to a subject by
any route known to one of skill in the art. Examples of routes of administration include, but
are not limited to, parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g.;

“inhalation), intranasal, transdermal (topical), transmucosal, and rectal administration.

6) Agents Useful In Combination With the Compounds of the Invention

Without wishing to be bound by theory, it is believed that the compounds of the invention
can be particularly effective at treating subjects whose cancer has become multi-drug
resistant. Although chemotherapeutic agents initially cause tumor regression, most agents
that are currently used to treat can_cer target only one pathway to tumor progression.
Therefore in many instances, after treatment with one or more chemotherapeutic agents, a
tumor develops multidrug resistance and no longer responds positively to treatment. One of
the advantages of inhibiting Hsp90 activity is that several of its client proteins, which are
mostly protein kinases or transcription factors involved in signal transduction, have been
shown to be involved in the progression of cancer. Thus, inhibition of Hsp90 provides a
method of short circuiting several pathways for tumor-progression simultaneously.
Therefore, it is believed that treatment of cancer with an Hsp90 inhibitor of the invention
either alone, or in combination with other chemotherapeutic agents, is more likely to result
in regression or elimination of the tumor, and less likely to result in the development of

more aggressive multidrug resistant tumors than other currently available therapies.

In one embodiment, the compounds of the invention can be administered with agents that
are tyrosine kinase inhibitors (e.g., gefitinib or erlotinib which inhibit EGFR tyrosine kinase
activity). In another embodiment, the compounds of the invention can be administered to
patients whose cancer has become resistant to a tyrosine kinase inhibitor (e.g., gefitinib or
erlotinib). In this embodiment, the compounds of the invention can be administered either

alone or in combination with the tyrosine kinase inhibitor.

In another embodiment, the compounds of the invention are useful for treating patients with
hematological cancers that have become resistant to Imatinib, a chemotherapeutic agent that
acts by inhibiting tyrosine kinase activity of Ber-Abl. In patients with CML in the chronic
phase, as well as in a blast crisis, treatment with Imatinib typically will induce remission.

However, in many cases, particularly in those patients who were in a blast crisis before
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remission, the remission is not durable because the Ber-Abl fusion protein develops
mutations in the tyrosine kinase domain that cause it to be resistance to Imatinib. (See
Nimmanapalli, ef al., Cancer Research (2001), 61:1799-1804; and Gorre, et al., Blood
(2002), 100:3041-3044, the entire teachings of each of these references are incorporated

- herein by reference). Compound's'éf the invenv.tion act by inhibiting the acfiviry of Hsp90

which disrupt Bcf—'A‘bl/Hsp9O complexes. When Bcr-Abl is not complex to Hsp90 it is
rapidly degraded. Therefore, compounds of the invention are effective in treating Imatinib
resistant leukemias since they act through a different mechanism than Imatinib. Compounds
of the invention can be administered alone or with Imatinib in patients who have a Bcr-Abl
associated cancer that is not resistant to Imatinib or to patients whose cancer has become
resistant to Imatinib.

Anticancer agents that can be co-administered with the compounds of the invention include

I™, also referred to as pachtaxel” is-a well-known anti-cancer drug which acts by

Taxo
enhancing and stabilizing mlcrotubule formatlon and analogs of Taxol™, such as
Taxotere™. Compounds that -have the basic taxane skeleton as a common structure feature,
have also been shown to have the ability to arrest cells in the G2-M phases due to

stabilization or inhibition of microtubules.

Other anti-cancer agents that can be employed in combination with the compounds of the
invention include Avastin, Adriamycin, Dactinomycin, Bleomycin, Vinblastine, Cisplatin,
acivicin; aclarubicin; acodazole hydrochloride; acronine; adozelesin; aldesleukin;
altretamine; ambomycin; ametantrone acetate; aminoglutethimide; amsacrine; anastrozole;
anthramycin; asparaginase; asperlin; azacitidine; azetepa; azotomycin; batimastat;
benzodepa; bicalutamide; bisantrene hydrochloride; bisnafide dimesylate; bizelesin;
bleomycin sulfate; brequinar sodium; bropirimine; busulfan; cactinomycin; calusterone;
caracemide; carbetimer; carboplatin; carmustine; carubicin hydrochloride; carzelesin;
cedefingol; chlorambucil; cirolemycin; cladribine; crisnatol mesylate; cyclophosphamide;
cytarabine; dacarbazine; daunorubicin hydrochloride; decitabine; dexormaplatin; |
dezaguanine; dezaguanine mesylate; diaziquone; doxorubicin; doxorubicin hydrochloride;
droloxifene; droloxifene citrate; dromostanolone propionate; duazomyf:in; edatrexate;
eflornithine hydrochloride; elsamitrucin; enloplatin; enpromate; epipropidine; epirubicin
hydrochloride; erbulozole; esorubicin hydrochloride; estramustine; estramustine phosphate
sodium; etanidazole; etoposide; etoposide phosphate; etoprine; fadrozole hydrochloride;
fazarabine; fenretinide; floxuridine; fludarabine phosphate; fluorouracil; flurocitabine;

fosquidone; fostriecin sodium; gemcitabine; gemcitabine hydrochloride; hydroxyurea;
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15  spiromustine; spiroplatin; streptonigrin; streptozocin; sulofenur; talisomycin; tecogalan
sodium; tegafur; teloxantrone hydrochloride; temoporfin; teniposide; teroxirone;
testolactone; thiamiprine; thioguanine; thiotepa; tiazofurin; tirapazamine; toremifene citrate;
trestolone acetate; triciribine phosphate; trimetrexate; trimetrexate glucuronate; triptorelin;
tubulozole hydrochloride; uracil mustard; uredepa; vapreotide; verteporfin; vinblastine

20 sulfate; vincristine sulfate; vindesine; vindesine sulfate; vinepidine sulfate; vinglycinate
sulfate; vinleurosine sulfate; vinorelbine tartraie; vinrosidine sulfate; vinzolidine sulfate;

vorozole; zeniplatin; zinostatin; zorubicin hydrochloride.

Other anti-cancer drugs that can be employed in combination with.the compounds of the
invention include: 20-epi-1,25 dihydroxyvitamin D3; S-ethynyluracil; abiraterone;

25  aclarubicin; acylfulvene; adecypenol; adozelesin; aldesleukin; ALL-TK antagonists;
altretamine; ambamustine; amidox; amifostine; aminolevulinic acid; amrubicin; amsacrine;
anagrelide; anastrozole; andrographolide; angiogenesis inhibitors; antagonist D; antagonist
G; antarelix; anti-dorsalizing morphogenetic protein-1; antiandrogen, prostatic carcinoma;
antiestrogen; antin€oplaston; antisense oligonucleotides; aphidicolin glycinate; apoptosis

30  gene modulators; apoptosis regulators; apurinic acid; ara-CDP-DL-PTBA; arginine
deaminase; asulacrine; atamestane; atrimustine; axinastatin 1; axinastatin 2; axinastatin 3;
azasetron; azatoxin; azatyrosine; baccatin III derivatives; balanol; batimastat; BCR/ABL
antagonists; benzochlorins; benzoylstaurosporine; beta lactam derivatives; beta-alethine;
betaclamycin B; betulinic acid; bFGF inhibitor; bicalutamide; bisantrene;

35 bisaziridinylspermine; bisnafide; bistratene A; bizelesin; breflate; bropirimine; budotitane;
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25  splenopentin; spongistatin |; squalamine; stem cell inhibitor; stem-cell division inhibitors;
stipiamide; stromelysin inhibitors; sulfinosine; superactive vasoactive intestinal peptide
antagonist; suradista; suramin; swainsonine; synthetic glycosaminoglycans; tallimustine;
tamoxifen methiodide; tauromustine; tazarotene; tecogalan sodium; tegafur;
tellurapyrylium; telomerase inhibitors; temoporfin; temozolomide; teniposide;

30 tetrachlorodecaoxide; tetrazomine; thaliblastine; thiocoraline; thrombopoietin;
thrombopoietin mimetic; thymalfasin; thymopoietin receptor agonist; thymotrinan; thyroid
stimulating hormone; tin ethyl etiopurpurin; tirapazamine; titanocene bichloride; topsentin;
toremifene; totipotent stem cell factor; translation inhibitors; tretinoin; triacetyluridine;
triciribine; trimetrexate; triptorelin; tropisetron; turosteride; tyrosine kinase inhibitors;

35  tyrphostins; UBC inhibitors; ubenimex; urogenital sinus-derived growth inhibitory factor; - -



Schene |V Schenme V 5 Schene VI WO
2008/ 097640PCT/ 11 S2008/ 001693 - 154 - D. Uses of

waCoogowads of the I nvention The present i nventR@iU$2908/001693

directed to therapies which_ijpyol ve adm ni stering one
of nore conpounds of the invention, and conpositions
conpri sing said conpounds to a subject, preferably a

huB@Ringsd REc@Fibs anltapohible] bteotidte vatalih B Vet sy i 2B/ tRbcykOgene
prevent, treat, nmnage, . or Samelijorate a proljferative

di sraa%rve'a?a@hvea@meawe@rns GrieptiEmfinhbias sympligsy itaxin; vorozole;

t h@e@fone;| 28niBREN;BREIIERL zindsfAln RIMSAY:. PRYESRY aMcdnSer drugs are
dlrﬁcted to treating cancers in which aberrant

exprEYerBH! addeusPYAlt i vati on of c-kit has been
inplicated as a contributing factor. The nethod

COoOpiet &ﬁ&o&dﬁbﬂtﬁh@d’rﬂtd’lﬂaﬂc@n Be ha16yRBin EMbRiaties itk Ehe compounds of
a unt of (g&gund r re ente f or nu

)rnveretlog)mc l( ut etre/p?t |t<3 3“‘)?%}1"&3;3““( Er%)me(rz(bxjrtes natural
( Xbr))duoistﬂ Horméngs| Examled oV)alkyﬂaQﬁﬁQé}:nt@ sl Yor@RO@&h @ br prevention

r a co und s in Table | n on
nﬁfrﬁr%ﬂr 'g"r'rréesmgam 5 dreompor tioas aﬁ‘%wea'orcs"c'ude but are not

- trRahédg, rﬁ@(ﬁgéﬁhﬁlsﬂafﬁs\(\bg Che@XdRbisasind) cflopRedphAide ARrambucil,

10

15

20"

25

30

been_i tributing factor. The nethod
cofffri? Q@Lsu? amﬁ%rr §t’ gr%l*ﬁg"h Rtrasopeeps Gy CHPUSHEelOmugime, erc.), of
amuﬁﬁne@(fde@rmmeeww Bx@iprs eMinBetalol fraar wadful fdlr ke, trebtmeht or

( Xpr)e?/en &T-ce@&ﬁufllg}anc) 8y Mw In{egb\%iw ! Ic)gwycgs:l_tg%;ﬁﬁé@‘a IRyption include

t hewt@ff not Ritéd © FMRAIRICingIdQ W | Metil@kkte)l or ﬂyﬁmﬂdﬁﬁe analogs (e.g.,
odi t he resent i nventi on LS directed t
ngre

t r E4PTRRIGS): B S PR ?gf (& E1T AR RPY it 'Qﬁlﬁf’g@’sﬁeﬁws%’r@/ Gxamples of
achdtvral préduc@fusdfhitfosthé asatheadr prepdntiemb el c@Pmalignancies in the methods

contributing factor. The od conpri.s ) )
adM4RoBPEY g © of! © Jpvgaiandpgh %R“b‘?‘?é 89 Snynselgloids (e.g.
C OUiRBIE, Vi@ 6O dpasddByhyfletormt @.g(, Ie)opos(.drd))amlé.bi.ds)(e g,

e N AT O

t heseabe medifiérs ceogrpmeﬁ*elroslarpm in Table 1. in one
enbodi nent, the present invention i.s directed to

R SRR e Do AR PR BRI Bl

Corhhrnvbmidnrig:hf(ﬁ(tmoz[re na'th enrwﬂtd'] adroganpndtaés(e.g., mechloroethamine,
adm Ve anoun

comsporpe s BsPelih) SRR pniamines

( F¥)g., hexgmetHi¥hglaminy) thl)orepé)vi!lkﬂfl)sulfdﬂa%} (e.& MusulfaK), hjtrosoureas (e.g.,

t( ﬁ!éa(%ag?t&rx ?m%s’rtgé ﬁﬁ%%ﬁﬁrae E{ c{q, eaﬁg% Prggtrlt)lgeque%géarbazine, etc.).
Examples of antimetabolites useful for the treatment or prevention of cancer in the methods
and compositions of the invention include but are not limited to folic acid analog (e.g.,
methotrexate), or pyrimidine analogs (e.g., fluorouracil, floxouridine, Cytarabine), purine
analogs (e.g., mercaptopurine, thioguanine, pentostatin). Examples of natural products

_useful for the treatment or prevention of cancer in the methods and compositions of the

invention include but are not limited to vinca alkaloids (e.g., vinblastin, vincristine),
epipodophyllotoxins (e.g., etoposide, teniposide), antibiotics (e.g., actinomycin D,
daunorubicin, doxorubicin, bleomycin, plicamycin, mitomycin), enzymes (e.g., L-
asparaginase), or biological response modifiers (e.g., interferon alpha). Examples of

hormones and antagonists useful for the treatment or prevention of cancer in the methods



In one enbodi nent, the present invention is directed

to treating cancers in which Hsp90 is over expressed
weorpasmdo Wi t h normal cells. The nethod conpri BEBUS2008/001693

adm nistering to a patient an7gffective anmount of a

conpound represented by formula (1), (11), (Il1),

(1), (W), (M), (M), (MIT), (1X, (X)), (X),

( Xluld) comfpSitidnk of (thlM)entlc(nX}{alﬁHe babyre ﬂﬂmmteﬂﬁ@ﬁdréﬁb@&@i&fstermds (e.g.,
30a compound shown |n Tabl e 1. qr}pgeees of cancers

P ?'memmeﬂlf%(e&féw X RECSEEPNF FRPFQffe MERTSHPKASCIR Y ge
B- ﬁ@ﬂﬂoxWG@%h&%ﬁéa&M@sira ens \8Q., diethlystilbestrol, ethinyl estradiol),
20081097640PCT/ USZtOO 01693 - 155 - hone_ aspect, the
BB 5180 ERSETCR). ARAFPRSES (12-41 VIS REPORELcaBiymgserone)
5 of adteR@QgdnNie.2 , B&thhides; %deﬁd);ﬂﬂ rekAdBh Hh&inhé AaldgQe. 'ghﬁuprohde)
cell an effectlve anpunt of a coppound represente 9/
f oPHST %[gems)t at %qn|bf us?d| in |tl)e m?tﬁl%i)s am?‘p WPOE’W')S 0 (}\ﬂnp\)entnon or the
( Virédtmhent of ﬁ?)sven(x of dande} incluk bDatml(nN:dolr()mat(oX'céﬂ]ple}(e&(/é g Qdisplatin,
ang rggagdl rrﬁbg{? l_ﬁgreof or, a conpound 8wn in Tabl e
9rbpokte). aRBBasTERDe (et it XAy EHBS OISR HieA (S ehBpFea),
a fethiyl nyaraamsum\ame (el @f @rdlaLiye)fadi@RETE ical AlpPrelRNEe.g., mitotane,
referg] ﬁl uman. | n another aspect, the invention -
prB'UI“G utethi|idhod of treating or preventing a

proliferation disorder in a manmal, conprising
ad mm;ﬂésejﬂamgcdneertaganmmhctap artstieg tdll en MBM2N phfiseddue to

co nd ren esent e
% Mn o §moxc n c¥oTRﬂlqslayg wEnlcg(j:an *gsed %dega%)ﬁnatlon with the
( Xl:dn)pou(u)ﬁl df H)e in{eXtidf) inclQddAyitigout mmyatbﬁ‘menwmg afke@ddrugs and

CoNRBLRAETSOHm Sl et Fog o i 5 PR 10 s Biown s

15 pr BL.SAD add NSCLI76 EZS@,tMWthdlnSﬁHﬂdafate (hRo RERICI-980), Vincristine,

DS he S e B S del E eRB N P S S0 BT (e, avo

ONkndwn AB-W1ay Ghltbth@ﬁﬁlls (duble ssopledthyrtin Agad tAdtorhlyftinéC), Spongistatins

referr enbodi t he .addi ti ona er.a i agent
<G e b SgRiata: N ahsEHar SABERR ™ brgorEan
I NBpotigisarin py SpongBatia 7neidagdiatin B, dnd Sadrghktatin @M CEmald stina

20 o PR EeERinir o FEC U0 a0 Rebro bRl Fp Bt =

(1 Epothilldn A, Ebbthl)lone(ﬁl E))Oth(l(\f?elc (a\éb)mov(/d/zlsl desoxfydfickHilone A or dEpoA),
BB IERD Ghetstea o KOS SrRtE B R P B H) Eppinitone

ONE, EpiobherEpottilbee B Olpdda) Epotbiladm Niostdey Bdaza@pathilone B, 21-

human to . trea reven not her
ounstnbisee e BisREaERYS L AMuRERE e Basqpown s
25 nDDesoagalchothnlomaIF aridnipaP)e 26- IﬂOoragthlee)] Aurastepméﬁe(mse fnown as NSC-
the on t r apeut
o BOETE Sl B B 21 A 80 o DRLAREN g s s
| n@ﬁ?ﬁ’b II(SH45;78 OMade&:aaals@klliuvdl dsduS- 47r7éﬁ,th8?@47’c‘i (Pharmacna) LS-4559

| asso l. I. .
m X c1a>:I i Flﬁ?iﬂéAventm%,aYam%%?ulfa iolgg 33?#0 llCl’(l)l?, Fg-182877
co('prngmh, 5T lepme sie ML B IR ),fGH- hafl (AaKedd), GEHIOB (THkiedd)) KAR-2

30 ( ?%ng& \%mc%g/é.%%ésv!enle(s&@é%'z'z%ss I y(b?@ggo%@ l\nﬁ%{ %HTXég?]’ and LU-

or 22866 b)LTﬁA&HFﬂ@9@h@-VW}'/NONaM| 71263970 dnkdy/Noyouk) eMt97 t he
i ey
Ven?ﬁ(tyﬁ% @1‘2 A?'M 13?%{11%&1? Anag (Ar‘?n ‘dhﬁ%\va%kko) IDN-5005

associ a cancer .
enﬂodhnn)a ﬁt’)’PtQPh)amrc&TbbmkdO\b wasldYri3 Kbk ﬁé‘d77(/3i9t(mlmne0t@ ralso known

mﬂ%@é@ﬁ%&i/ﬁ%ﬁi cd.behppedE! ﬁo@%ﬁ%ﬁotd F’l ggﬂ{lefa%rp{\ﬁéjsosz AVE-

: i ment one or nmore additiona rapeutic
35 ag8ofi2d, &5 89dnBérdifcand R 11886240 Vitoympide abybuatysin A, Kanadensol,
i nvention provides a nethod for treating a Bcr- Abl

associ ated cancer in a manmal, conpri sing

adm nistering to the mammal an effective anount of a
conmpound represented by fornula (1), (Il), (111),

(IV), (W), (M), (M), (MIT), (I1X, (X)), (X),
(XI1), (XIII)l, .(XIV)_, ()_Q/l)lorlany enbodl_r@nt t her eof



enbodi nent, the conpound is adm nistered to a human to
treat or prevent the Bcr-Abl associated cancer. In

wQ@p@slgrs4@enbodi nent, the compound i s adm ni st ePELUSR00$/001693

10

15

one or nore additional therad@4dtic agents. In a

preferred enbodi nent, the one or nore additional

t herapeutic agents are anticancer agents. 5l n another
asPacdureidih €alsorknewh aoNSOFIOG9GI.ST- 838061 (Tothrik palsd kneahian -6, TL-

T i W T

C oWph2ad), Hep (ieseatSeade DyivesitylH&6 (Mansas Stake) Um(/érlslb)) Oncocidin Al

(g Kbl g 01 83 by o2 s ahEhes e Bigenonce

orLamhmamtm aPal-29Rarker Hlugha'alnlstﬁuth), SPA-1dRekerHhgt e niditute tasd® known

o BORRE TR AP AR B R aR o e g known as M-

endroliNwedvkine (dhaa knowp auNACi58 6@ (NasnasitecDed 8 N (Astaoviedien), A-105972

T g R SRR RERP i i B EGSIE e, o oo
agerNE-1 ar)eTMﬂ?Nl (AalnmfarStag EJhtvSrsnj')nVarraddid&m’ acayreetbnaté, [Tel 38026
Iag(s g%frlgfﬂ/] néagr\égfgr?a%lo%n% a fnozl;s T&%?%ég?% ?rfAEgEI?Cytoskeleton/Mt
ads$maiiSsh@i bflgedicint)ha- ZﬂamﬁedAbaott)eT%QuTuwenkaa‘rmmm“mfas A-900607),

&5 L sor":ysl Ldviefehiher L11),
(PEPATST CAG5 EGh A5 Bto| BE T byl
( XDéspetyleMhtherpbin( Xbal§uthefobif) AoandaZhI;‘zlemhtrobin);r@antnbztehsdea Ghrjibaeolin,
. bI t
gglér%gﬁo slﬁ];ﬁd?%]%\@%set? ]é/lg cz(a)eD %llﬁ%s{]?\d?e lcagcﬂlazonamlde t&eA-
prz362a (AHben)EEFRmeeteat)eﬁawaMde A TUB#245 beventis), A-259754
CTIIEBlacod 6, CPPROUNE S RITML LIRS My PBE RS (Asa

ona era |caen I'na

) enMedipa?eDt6,8816r(e\stméecma) rMycfsewdd B, DeA3al 1 QZ@htlaBsr atse lkhoven as D-

20

25

30

983, AR (SRIGER AFESonl) AROIBSN.ARATLs SPRE 1g

I nventT on prov a cancer in
memmiftabrowdeiagdsalt)s(Veyean) Al0188 8 1 7z@enthrys) tMZHISKégmdrab iS6R12983 (NCI)

Qesvergsqgfp hggﬁhtat% sn(P urgalgplg %U (}?1)7 ?Itlat oﬂﬁ ]—?e%‘ﬁrl?R%%éQr%{] lnstltutes) and

anSﬁR}tZS(blﬂléﬁamoﬁpound repr esent ed by formula (1), (I 1),
(reey, (v, (N, (M), ("vi1), (vll), (Do, 00, pm
(0 (R nb oot (800 1R CofiBMNaRIHOR A {L%@ogégt;s,co%%me Invention

or ‘a

conmpound is adm nistered to a human to treat or

pravapempofimeny nelatingde gﬁiqtlan%we\mmhth@m@uuﬁ rgrgLmaY bom apfi-
maegtwg;éeﬂnot her enbodi nent, the cancer associ ated

wi th the upregul ati on of Hsp90 is DLBCL. In another

engadl Bfingal RRnGORIPOANYE do%df%%t@rle@&@ﬁ fd anﬁan@@@f tf invention
nore additi ona t her apeutic rglg'ent S. preferred

enbeldfigrniare Ra dimitadtog polpgnean Blgaﬂ%(éﬂaPmB‘!}’l‘%@rnaﬂj‘éd‘b’%"") azole
agihheAt B ANMetdeBRNESE, xﬁﬂ@ﬁgﬁle flRoRBAL hﬁﬁcoﬁ%%h@sa&dﬂﬁ‘zole
|nvent|on provi des a method for treating or inhibitin
an@lgesel; wricanazole ptampzqls cpaeple, H@FWO'C ééhﬁ?ﬁzglpﬁ@rconazole
adplitdtiofiBlel £1Q tto@ortame)sa&hbr%mneaﬁueﬁﬁfﬁ&crtdﬁvﬁeaﬁmﬂﬁhtﬁn@fﬂu@msme
compound_r epr esent ed by forml a I(_

Wkonpmn (cq/qpy ngrm m)cafuegzm(lflf%a agqiulatiux;m( Y3q_ ?6) griseofulvin,
(X‘.I glopikablaiine( dlraktire, ibekdiMcal, haldPro@in, AaYin8thRAABENT
thereof, or a corrpound shown in Table In another
aspaet annttheret.mgmd A5 cPh Bé/tcdﬁﬁmﬂlstﬂiéﬂ R t1ef coblpeeids BEthe invention

B Bare i A Proes O o PR EdRg o acid analoss (..

neovascul ature with an 5effect|ve anount of a conpound
represented by formula (1), (1), (I11), (I'V), (V),
(MDY, (ML), (ML), (10X, (X, (XI), (X)), (Xii1),
(XIV), (XV) or any enbodi nent thereof, or a conpound
shown in Table 1. In one aspect, the neovasculature is
in a subject and blood flow in the neovascul ature is
bl ocked, occluded, or otherw se disrupted in the




1I5(XE), (Xit), (1), (Xrv), (XV) or any enbodi ment
thereof, or a conmpound shown in Table In one aspect,

wdad fes/ioméant i on is directed to a nethod of treatdTigs2008/001693

5

10

- 15

preventing a fungal infectianys. In one aspect, the
invention is directed to a nethod of treating or
preventlng a yeast 20infection. In one aspect, the

| Nk PR, De@ili@ahsad gt, Perfac i, Baﬂa@ipoﬁ.ﬁga@tnm%wos.des (eg.,
preventing a yeast infection caused

y eHefomyc, 5%%@? SABYTP SRRy HB): fthmweéﬁe -§-sChigrpisEacygine,
t 003 tdRENMHe, @hd dIXOINIRE), ﬂﬁcr&ﬁ&!{?{g Ie&ghr%hhpgalazdmgxycm and
n

reS|stance In one aspect t he dru reS|stance
i sCladbpmysing dinggsemiden(egyslindampgip): s 91‘%”%{%% fes> QyupRRtin and

t hG’alfoHﬂlﬁﬂ:b fﬂb%ﬁrlhgﬁh&t(@?(:@ipioﬂoi’a%ﬁp fék/éﬁc&ﬁmw aﬁh‘ mdxifloxacin),
T ST W LG AN R
azﬁje@tufoﬁf)]@iﬂ g@‘éé‘;&ph&es %O%G&Kﬁll ; ox@l&ﬂﬂ@ﬁ&' (g., linezolid),

fl uconazol e itraconazo osaconazole ravuconazole
vorPsemes 6f! @rameb@tCPI M? gei éﬂ‘?)ﬁ'ﬁ‘i‘ﬁ]"@zo &xi conazol e,
sulconazole terconaz& but oconazol e, i savuconazol e,

or Otfiepatindzbigents hat gpgcbe sedministerefbwithy e copRRynds Ofdwgventlon

| Sinthid€, ®EFOh& 1im¥d 1, B ASHIRE tETA) e iMMSRL(BPO); Carbovir;
di rect ed to net hod of treating_or preventi

n
baff¥lqva Intgreern; Fameiclpyn Srecideye &idovydipe AianRidgtosing (4dD;
dl zasmdaet(aucg seiuand (dlfT)tTéiﬁ@fdvﬂg)FO('VIrEEcﬁVﬂSHch\ﬂﬂ(ABC) L-(-)-FMAU;
teri al |nfec i on_caysed m Posi
Aahosp at‘?|_l§8 rugs ﬁ- -H@x%lgwleostl sugh\as; t]? sWx?lgnyl guanine

dl (Jm;)t po-lixdareb BQhrdihofuri@at D ARD Y hndds- DVcﬁdS}lollaﬁ\QI 6-chloropurine
abac erlal |nfe tion gﬁused by a G am Ne gatl

BatA i pen-nuglegsy %’gwg torssheh s NexgeRns{ Viramyne) MKE 4 oEfavirenz
a " (mbiag DfavirfiatReddipdr); PravLa inhbion s¥dhad/Anprdracir, Alzanavir,

-5In one aspect, the invention.is.directed tqg a
of ?%a@afeph@r BngyigJeatian e Enain RitonatF cR20P gAY E Adde f?pvﬁ’ 450,

20

ancdrﬁﬁ.hdﬂi@n TdatvbrtsiSuch @s PEAQBS(ABTH3TC), a"rﬁﬁlﬂE(WBU+STE#AZ$) Truvada

ai 00 Sreed) ampen kBB hing’ AL gest oaspgim

i ngﬁﬁﬂhbtﬁﬂ (Erdid PAsHmaYeultibdlt HERIERs el Référon AEIFPESHTiSan¥DA R¥che);

b bespesP ot Pt <(f sl 0 b fimas RepiSiceticept

t hHoffﬂx‘dﬁillﬁ Rothe); SV eliféres (@RxdmithKnRe)hAtbubdor-d GRinaAdGMbme Sciences

et rssRore B Geras vl ibNYe G PRy eaR : -0 Fandevus

pr BM@Rbdegead) M BihAMal nteniiand 1111951 Infeige @ AGIRG PRGE InchISIS 14803

5 | PUSRADLLE, AL SELET BB et of L1 CBL 090 i

30

35

f aPryp@BdeNicals);iAcy REAMISGRPhEMMAZEuticals); Civacir (Nabi Biopharmaceuticals
Inc.); Intron A/Zadaxin (RegeneRx); Levovirin (Ribapharm Inc.); Viramidine (Ribapharm
Inc.); Heptazyme (Ribozyme Pharmaceuticals); Intron A (Schering-Plough); PEG-Intron
(Schering-Plough); Rebetron (Schering-Plough); Ribavirin (Schering-Plough); PEG-
Intron/Ribavirin (Schering-Plough); Zadazim (SciClone); Rebif (Serono); IFN- B /EMZ701
(Transition Therapeutics); T67 (Tularik Inc.); VX-497 (Vertex Pharmaceuticals Inc.); VX-
950/LY-570310 (Vertex Pharmaceuticals Inc.); Omniferon (Viragen Inc.); XTL-002 (XTL
Biopharmaceuticals); SCH 503034 (Schering-Plough); isatoribine and its prodrugs ANA971
and ANA975 (Anadys); R1479 (Roche Biosciences); Valopicitabine (Idenix); NIM811
(Novartis); Actilon (Coley Pharmaceuticals); Pradefovir (Metabasis Therapeutics);



In one aspect, the invention is directed to a nethod
of treating or preventing an infection caused by a

wo miogvTeqi a prot ozoa. I n one aspect, the i nvermdmusS2068/001693

directed to a nethod of treatli7ag or preventing an

anmoebi c infection. 20l n one aspect, the invention is
directed to a nethod of treating or preventing a

hetawamiviv; bdef@ot hd&fbvnﬂd\pn@di)&] aspasivir; til@abimy eaich€ovit; $alganciclovir;

directed t thod of t t .
e Ui e a8 i HEns T R b

10

15

20

25

30

eh%&tll sgﬂ%%genésntga%:gg E!%?ﬂ\;?e txggtgfe |Wd%‘§\g néorr]np%\tmed’s ogthe invention
aninchidé)foecire na lintied &peudrinecting eniltemyding lyferes@ntmidacloprid,
. " SR bt ha .
R S e RS Reb iR rose. mevonidse,
ef peehyoig aaifpomnyciniqumacrpliaclidoagnatient e dridazélertvuing,

g I cflos%rk !’Jovsr}gl %lyza%IRY%u[kj)éy\{% %tr%}/ ! 2??3{{7/;/ ! Ie) blgérvluluhg ﬁhoggIQaie,

e niiokd zurid nefl ot rind rne,qfaronm’m)&m; pmmmd ﬁhe,sﬂyﬁmathlam in€adpiremycin,

WO 20 810976 P OO / $ 159 . I n.one ..

asPEEt PHRe dt ééz? a&Pﬁef"é‘H % JuniingigEayeling:

anmtrhmhmp@ﬂﬂfaddm peﬂ«bquﬁrer @dxnyv;ehde $&>@szenll, shrﬂamymrr suramin,
I roﬁsl jhaz e &‘8? ases 03rsar k cqnazg gin fine, lovastatin,

pr‘é‘%éﬁ?" P 8?1 pYEUIMaEs’Ph %wsa Sﬁo%Péa\‘t‘ueﬁ e

[ niddaﬁmatbobgﬁudxnae,rlﬁiafethyrglna:asmﬂejaemhoname 5m&l&niertcheB aﬂf)purmol

t
% 60']? éb? agi??,e &E% ,fuarrnﬁjlﬁxg%( ?I?ntﬁremy):m rﬂu;a"rymycm
( I M))vaq(l&()e afribgid, tinVdakgle, rhdphatrine, hydrodflorideXgmetinX|polyaminopropyl

Ybighanidets %%°%§1°"‘m}?mhf‘l%‘° R e T i

I ”§ Llag:@{erm T 2 gr%rda‘ Anti-in aCtmea 0 1y orpatg sef\gr oegmbmatlon With

retheﬂonmnundapftheﬂrtwes_tm_ur heumat oi d art hritis, :

osteoarthritis and bone di seases assom at ed 10w th

| 6! FESRACRRIF: LESA! R Rl AL RITBLRL haBRMEl- A AERSR, the other
eitrs cerativ ol

Crthhnb@tldlageasr@y bagtshameid oad ubu-sneevgbl arat-mﬂymmjatstyra@sm Particularly

Sy@sg[vuq r‘ﬁ’n s?eb&&)ﬁ' a(ﬁthpﬁ’grﬁﬁfﬁ ﬁ{s,r m}{ldgl §Lﬁa§f§ nof QIH?I%@ to, aspirin,

chonmm, onc I'asis, uveit

syrbpapﬁaet i d:lclof?mmahmroxesg @mdwmfml ﬂmbnrsofegl efiopiofdns , flubufen,

pe [ s 0 m

Co%ﬁﬁg@{\l gﬂn% rotf#oﬁéfbgl'og%{ep rt%f%é S@rf](g prgflﬁ ppamoprofen muroprofen,

sclrw@xmﬁen nasuptofen, pymopresing, tiegrofenia; at¥c hﬂ!emp@n bucloxic  acid,

S%étﬂéac'id Eﬁlb@faé Q?i%t‘%ﬁn oiodepﬁ%pgg RéJcS zﬁXﬁEt@%,zﬁg{n%@Jyg&mimc,

r05|s ed neu eration mer’’s
d| sleiae@, omﬁm_;tmttfmmwemlﬁ,gmmlsfenmeeapidalfbfwemkt dogd, niflumic acid,
Pay 0 ia‘?'(ﬁﬁl?rf’sgl' é\’i.éa‘i‘g 1 & <.S‘:1mdI su883&m, al{s‘%géﬁ‘pp@hgyhc acid
| atera SC_ er osi s \/I_ ral or ’alt ol mmine encep dh
audeivaiencineliding awirn, sodivm selicytsiep ceoling a@gmﬁswm wisalicylate, salsalate,

'Sy(?lhgﬁ%ﬁ JaHf}Héll%nQ a_@fdygmﬁ%zqg:e%d g‘lyﬁgz ﬁgra -a hennol derivatives

eryt hemat os ;cardi omyopat hy, 1schemic
2omp@éageaq¢yﬂwqphm @84 ephehasaiin, ingp e@r@smden%sar:@lc aCIds including
pr fﬁ@%ﬁm @ulm‘aEU QR &o&dl%eﬁetéMWcﬁac Mdé' 1ﬂcl§cnﬁg l%pﬁenlﬁl diclofenac,
cord trauma. The present Invention provides a net

of andrketarplagy aatranihpacids dfespnetey. ingluging a@fe@@tﬂqaﬁldn@@dmeclofenamlc
t h&di @ Ofnoli€ O4TRYs | mcm"@dm.@aﬁé w(ﬂ&aﬁn t@lfotcl%%j va%d ag;sl?&et.dmed,ones
of a conpound represented by formula (1), (I'l), (I
(|Qp’1enydl\y}am1ca,/| )oxyp(hwthanaz?r\ﬂn |e)nd (qII%)lonee X) mcI(uj(pg nabumetone and
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ot her cytokines. CM. is characterized by expansion of



5cells of the marrow (Verfaillie, etal., 1998, Leuk.,
12: 136-138), which appears to primarily result from

wo ndugloptshon of apoptotic death (Jones, 1997, (RE€T/US2008/001693
Op/n. Onc., 9:3-7). The producss -of the Phil adel phia
chronosone, p210. sup. BCR- ABL, has been reported to
medi ate i nhibition of apoptosis (Bedi, etal., 1995,

Bl emxdor ntifie dddibuddsSsfthe idientien, DQ&&M&emhcﬁﬂﬁb]é Ehﬁl, solvate,

oth in |b| osi s and
b oSty S C R fr BB0E sehans ARor ey e ProRiy Afe or fggppeuti
Cehgents8 & dfdthe? OfYadithént,ithe @MEDkikibecdnipisescd @mPbund of the invention, or

expansi on nedi at ed the e ki npases .occurs throu
g A T R P i AT A
5 r eprinectuficlly At pable cmléreemdem Mekéippl0. sup. BCR- ABL

. (Hallek, etal., 1996, Brit. J Haem,b 94:5-16), which
suggest at, c- nore causative rol.e

Rt ot ittt eo AR oL B S ph et mposiion
by ot hﬁngldﬂhmtxﬂdshg}rfom’f %ﬁ%eh}bald@&pﬂ:ﬁﬁ@ﬁﬁ%dﬂ%dﬁ)mﬁm the
i nvention w <P ove useful. in,.the treatnent of (f}t lated i
No FY&T 8 SP'BPrésc?t ZF OTRIVS S8 G R edgEs Bypipg emouiss gnd formulated in
( Balch @W@y tiedt algiven Maceﬂtlca(?&inhpoahyﬁ bidosage ¥atai chn bd hised to treat or

s fre uently expge n colorecta
C aprgiv?% h@%(eéaéivra 8H8rderé Fh as %g@?pﬁr\# éphan%?gﬁlcgrcomposmons and
172asagelfbyms @ntpriati Cmﬂiponﬁd bﬁfbﬁﬁula)ﬂ) SCEV para p(haﬁﬂateuh&él@ acceptable

??ﬁ{'?s‘f’”gss% (el RS Bt e Sgu Sty o Effnacon win
et om0@Imare 48X mnalGetive et h & Differ., 6:1111-1118;
Bel |one, et at, 1997, J. CeII Physiol , 172:1- 11),
Eggh% ragrrg%c?trlté aI go'tnu omgﬁ?s Bnge gsged ?u %% r)} gtega:toot%oaibégmmal with an
15 Ceidfeomamv\mton&e@bcﬁcﬁmem th6pliahﬁaceilﬂ:;b&)onmosﬁndmmnlmé@ldnabn oore

gﬁ a dltfoenrahat elr:]r(a)%euE a ents su?lmis{(gnc%g‘gtlg {t‘liorkt)ad;gnt W{nﬁecgve agents.

Df{fer 11 el |
pryiigper eyl éntt PO ol Rors AP g or e
beé&mmokss disslexdd ihcregafert th¢ mameaaturn oﬁ:amcdabdmdnt f&vetrea’(tfﬁg am@mmal with
etg,llI a% 2 Bl ood, 80:374-381; Hassan, etal., 1998,
{ Sci ence, 43:8-14), and constitutive c-kit
ac
20 gait%’ @tah?%g IR ARAELS R bb el FPACAAL T o HcspLa mommal it an
nostﬂammatmmomsreme Higordpr. tlmnmemitodtnhﬁet dnegﬂasmnaveltlsglspremsmon
Mo f
Coang}ug{:’%ﬁnte%\%&% adﬁ\i:l'éhrut a?ara\%lg?bghlggntkgugh ?svl?.h ggrgbl’% addmonal anti-
Sobtﬂlatnmafqrbmenmr@nson mwallmmehctsspmssmj al (1CGCs)
(Hrota, etal., 1998, Science, 279:577-580). The c-Kkit
ex br@gthetiembvd@l@mhefmmtsewﬁ@ﬂm is ghefuse plegomparnidegitagyona of the
25 Obﬁﬁﬁﬁfﬁﬁgﬁsaoéaéh&em&ﬁhé ﬂ@ﬁufb(ﬁ}urte laPa tn@& Eﬁ?e%{ l}oplr@artmg a mammal with
uxt amenbrane domain | eading to constitutive
act“t mﬁpm@gtomrra@tognmme digorder pnfpg treatmpnd @ mammal in need of
27 mdlosmBassiog.ner ef ore, degradation of c-kit caused
by the inhibition of W) 2008/ 097640PCT/ U
SZQQ%:Q:%&RF&] coﬂa@gsltlonhlﬁfﬂ%QthlSmﬁ f&ﬂﬁﬁ%rﬂgge &;mﬂahﬁe with its

i nventi on w | be an efficaci ous neans for the
t r B¥andechioutsfof P‘I’T@’é’é%‘é’ﬁc ExamplRme idoyes thadwinistaithdpgudralbi are not

30 begritd &t prQ@irgiat b, %mﬁateﬁg&r in& 88k At QbsREBRNBE) (WhiifHlation),
retaln ernlcelf aracterlstlcs and nonseni nomas

whingRnas ntrms%mavtqyﬁapdanew@ﬁ'@dcﬁcwé AdpYstation. In a specific

Sdkhb&eifét: thd EddposiBER 1} SN AU TR ScRRFAN ORBLITL HRPRAScedIr as a
thought to initiate froma preinvasi ve stage

deBl agrﬁa%eéﬁca&%ﬂn&qolslla%aqaﬁteg Ifcerdnt(a(glegus (sN}EﬁufayeOUé,tlglqramuscular oral,
1998, Sem Oncol., 25:133-144). Both c-kit and SCF

have been reported to be essential for normal gonada
devel opnent during enbryogenesis (Lovel and, et aL,

1997, J. Endocrinot, /53:337-344). Loss of either the
receptor or the ligand resulted in animals devoid of
germcells. In 10postnatal testes, c-kit has been



200ncogene, 10:341-347) or c-kit (Li, et al., 1996,
Canc. Res., 56:4343-4346) inhibited formation of

wd BegHeredoar tunors in mce expressing HPV16 E6PGMASATS/001693
Since c-kit kinase activationsps pivotal to

tunorigenesis in these anlnals t he compounds of the
i nvention which inhibit Fbp90 and t hereby cause the
degtagRliioP pRhl &imttitrabh to REaHBE Lg& h Q% r&iﬁﬁ%ﬂ%b&geﬂr
treating testlcular funors associ ated W
papliarhangatioa] eaRposiggE feramisiedrin Mcomakqetw&rrogwrwmqres for

t URE SR BOWRINTiRM&kaibR® MAGERLIRLs | S expressed by the
mejority of carcinomas in sitt and sem nomas, but
c-kit is expressed in only a mnority of nonseni nomas
( Stingle iy dpsageeformg of thejiguentiorars suitaiedor oraly muepral.(4.81wrsal,

5 Railfgﬁﬁ ugﬂe?évﬁa\fttﬁjccaqftor ?elctal) ﬂa?e%‘/t]arall(gg su]acﬁﬁ‘r%@ intravenous, bolus

zqui erdo

17rme25(31, mmﬂauia@mwv@?rterébeer “3"3119'91511 a?)'“'"l?lff@}!on to a patient.
158 2ta toaPERY8be, belar@hot limlePR: 1] &8 RESets: b h
30&%%&“? Lo, b ot imredio: tablors Bhllel § aubes, such as
Anthfitlastic gegiatnrapsitrs) cacheis fraghes: dozengegr dispatsicn sempo(s,uqzﬁef,
Ca&ﬁﬁr@nﬁ}’caﬂb@ash@@oﬁltkés‘yr})agg . BSRR0s; yesting; WHBQ&S Qblutions;

the i nvention wl an effi caci ous nmeans for

10 ¢ r patghsserosgls (ergeg@saé SRS 08 inhalgys); zel@smgimmnéqmvs swtable for oral
S20084 B0 8inistrAlch o a Phent Mgl shsRhGoRAPE eﬁﬁ@(ﬂls Or NON-aqueous
t hr oughout the central nervous system of devel o i ng
ro USPEDSNG I‘?é‘”pé‘(ﬂeé‘?’ﬁu'8P“Se51fp3r‘é§§rr'61?'1§lﬁ§!§é§’c“§‘°&s)ﬁ gllyions,

T Narr PAr ) 1i gD A6 &L RAmAGabike FErehfitetaf hdRiRisRtion to a patient; and sterile
neuroectodernal cells. Expression of SCF and c-kit

. hatrbidafes gputlineopanermboysisoldsithalhan Pe Feasttuiedaeroyide fiquid
15 al dosadeXBrinslsulledE Bt PXenteraBRimddidiraddmio a @&%tess' on of

c-kit has al so been 5observed in normal human brain

tissue (Tada, et al. 1994, 1 Neuro., 80:1063-1073).

A Thbtorpeghen shape 206 boe pf desage Tarms ! theepygaton yill typically vary

majiehdig & thtihifed Fordlamblel M18RES forth bfiRble rf&rnmwgaphmms@anon
transformati on. of astr§¥xtes (Levin, et a
]

o7,
Pr 1A% F(r}ﬂtigg a gmaljes ANPRIY 0 &E\gqes;ﬁyt(s) 2@2 il 2%@9sage form used to treat
Ex{he 85f¢d @Bic@fonC Tlmstas;iéaﬁofbleeemvsab&ewm rbzﬂillg lap 2bdn@ &t tRI¥8 skilled in

cell lines and tjssues (Berdel, et al 199

20 Rethe art5§ee3ag8 S@W@tonﬁ-iagma%eﬂm%al Sc:ericgg@ 99G) ISﬁbqﬁisgl_la’ck Publishing,
108&5:d063- 1073; Stanulla, el at, 1995, Act Neuropath.,
89:158-165). The association of c-kit mﬁth astrocytonma

athol ﬂM IS Ie§§ clear ﬁgrts 8; expr essi on of
YR'q' R"{BPeeylc §‘E’?HS’8W%§ oeeh IS¢ QB o more gycipients.
al Sunal;&&ﬁclpiemts aredvellG@aben 1o thdse ]sQnTledZ[Mt)c ar{ digtharmaey, aﬁd non limiting
1994, | | 80:.1063- 1073@ Fh ers re g&
| Se)ﬁaawtp eé)?gfl{é@g axc(l;?{f.r]t%ztrf proy e%‘ reml e{:;f Ry lar exc:plent is
25 335u'haﬁle Zfdr5r)corﬂoﬁatioE ntd @plmgma@aﬁ@l cdmh;g)bltlblemedoSag@gforﬁrdépénds ona
ressiQn . in 15gr.ade .t rs,were.o rv ) .
R ERor g e Ry R heTRAS PGt H RSy REp s yhich the
t héoshgd fomn mlaseadhes:aa:redhex sauwar @oueacahble dral dbedge Cdrmasych as

expressi on in. astrocytonma ontradi ctory
BRI S ront aRa W b B R T BB 8 o

al so exist. One study found that neurobl astoma cel

| i Miessuithbibiy of x par@'g@ar@@ﬁpiemunayrzmoejeyeng)opnlmeqjﬁckzictive ingredients in

20 PSR B s WSS ekl b

( Bessklerated bylsome @gtgntsBludod, la@@e 3 3heB 8B ed th mvater. Active

I 9

4 g raEh 195 prBt WG of SRR, #ind . Nt @itmine and
ceNlN Idudn%%etle&mameb@ﬁpmlné@tlmsukqepvi@{}o saeht aseelpraed
| oops, and expression of both the receptor and |igand
were observed in 45% of tunor sanples exam ned. In two
cell lines, anti-c-kit antibodies inhibited cel
proliferation, suggesting that the SCF/ c-kit autocrine
| oop contributed to 25 growh (Cohen, et at, 1994,
Bl ood, 84:3465-3472). Therefore, degradation of c-kit



30t he bul k of chronic myel ogenous | eukem a (CM.)
patients (nore than 95%, 10-25% of acute |ynphocytic

wo eaig@micao (ALL) patients, and about 2-3% of acBCBUS2008/001693
nyel ogenous | eukem as (AM.) .. jlgp .addi tion, Bcr-Abl is'a
factor in a variety of other hematol ogi cal
mal i gnanci es, including granul ocytic hyperpl asi a

r ea%ﬁlpbﬁgonc%nséﬂiﬁ&{t@mﬁc?ﬁ%ml& én@&kﬁeﬁ!e@phz{r)flmﬂﬂms.omposmons
and erythroid | eukemia (see Lugo,

(19

asipsags-forms thgocomig i*e@wéawérmsm%b%@sthe tenrg 4 l)actose free"
Dahﬁé[ns 19t il amoumf $RERe prESB0)fang A indfici8BQo sidtdn ?%rease the
Bl god (1998 91: 2067-2075, the entire teachi n%'s?
eaé?sr%firm?wé of RARIE EE! IRt L ACHED RO RRSE IR & T ipypntion can

5T ef:@ﬁ[ﬁl%@ @oipithtOERRE woll kbwinf if iRk akll B9isRE, BVEARPREN the U.S.
SUB t the contention that Bcr-Abl oncoproteins, such

it USTR 5P BERDABL(X V) on egirsalt lpgreserfagecampositipns comprise
-t h@&ﬁ/e L@b@ﬁ%ﬁls% bin&&HTMREhhd ARGricf |n|pﬂﬂhﬁb'§1’tlca]%ﬁﬁmble and

Status of Bcr Gene Involvenent with Human Leukem a'

| npham@rgﬁgté}gy p?pegfahle AMOYHS ePa?feﬁed lEﬁgse-fmeéﬁoppge forms compnse active
\&Qngmlchgﬁfm% cEilhose Aﬁ@gﬁﬁﬂrﬁzeersm; ar‘dﬂﬁagnes:um stearate.

57 27- 256, 19 the enti re teachi ngs of which are

rporated herein by ref nce The nant
fr ﬁ "tvﬁ'“f%‘dfa’iﬁlée’ FHFOMRAGE 0¥ 'O‘tsdh’f“i‘flé‘c%*f@,&ﬂ P%ﬁ"b"c"é?’f? dosage
h| @y c@ﬁﬁris\ﬁ%taedveﬂhgbﬁbms tshhf:@ﬁht@ﬁcak ifitAR&te @tdepialitionBsome
its abnorrrg: i nte a

n.wt teip substrates

( APPTREYAG S B eI agﬂ.ﬂo 3 otloh ‘Sd’H‘t’%F%ER}FddP the

anghdoahdeuti@l ald @Iaﬁwnm/ynﬁﬂm@s@ngﬁsem oty hupdr &Sdetebmine

Ze§§$£te%Eﬁi§§ucw %éhe'f-h@f S@b"“y géﬁ%@%ﬁ?ﬁé@ Re's g, ensT.
15t ef&:ﬁﬂ@teﬁgﬁ (I§9_?_¥]\Dh%|'5tﬂ2b&|yi nﬁwm&rﬁpﬁdu&gnlcglag Ma’&cgzll D_ekker NY, NY,

re e Cr oncopr Inp Cr IS

éﬁ?‘gt%&ffwttwatswﬂ e&&eccglﬁ&t%tﬁﬁge%*m%@ ¢frieme fogpRoupds. Thus,

o NeRRIfed &F WatepdiBHfoRGiRadhcan bé 0BG eM GigaAifieshcwkinbe Mbikture and/or

patients, althou h sorre% 15patients al sp express

pl gm @ﬁﬁrﬁﬁgf“f"oé eai:ountei 51ng anlﬁiof\ge &gg 8o RaspeIng, storage,

CasigiphéntFind dsagTomividtidns. cancer s are cancers in which

i nappropriate FLT3 activity is detected. FLT3

20 g AR SR BRGSO F B dox S IHE SR AT RBREn be prepard
FLWﬁn@ﬂfh@dﬂo&i @dow atvdseurs contaihing ﬁlgﬂadld:he amy kBiwageistesor low humidity

izce)lﬁe f‘Heoonr?s apré? NL")S%/'%CFS" Oé{ep%gl 1?@&&@%%@ % ihlfltycgg'lﬁolge lg'gfose and at
| yimahobt asive mgk@udneﬂmra:,ommxmd phhﬁ@&g@edoﬁdﬂfgmme (i prgferably

or hr an u

AceBRPETL R BREORT BT E bl AL mpmytay e
251 npadkagxhg landipputapge intpeli&FER activity (e.g. )

250ver expressi on of EGFR or nutation of EGFR whi ch

Paﬂ%ﬁﬁtg@?@%ghé%ke‘ﬁﬁ @R?Asﬂ%n LARPE 2 ?&a!red aw)sto&%%ué%‘?ﬁaré its

i mplicate a con I'ng factor. ropri

EGEarydrmis witerg IShrae;lnlbenedm Asobngy, edhydrduly cempcssdwes &e preferably

8 ggeld% E,H%tepltc{m%wrp{o p@%ﬁ%x%@sﬂ&%& ‘a'ﬁte§ %b‘%ﬁ tl%?thﬁ%' can be included
i ntestine carci noma such as rectu

carrt:sumhiafonndlao'wéalisammﬁwf sfitabielprekagina dhehgiretiudars not limited to,

po i r -p :
30 Py SOl BBl A B Rtk PO B packs, and sip

cap%qkhoma | arynx carci noma, hypopharynx carci nona,

tong carcinoma, salivary gland carcinoma, gastric

Camfi HOMRion AFERPGREGpAMTBharfBEM S b bdmpdITRE Q’ﬁiadosage forms that
carci noma, papillary thyroidea carci noma, renal

caFRTRIBRANE i TeRTe yorpRaUetchg it duas BF FTRY whigh pp agiive ingredient will
carci noma, cervix carcinonma, uterine corpus carcinong,
endonetri um carci noma, chorion carcinoma, pancreatic
carci noma, prostate carcinoma, testis carcinoma

breast carci noma, WD 2008/ 097640PCT/ US2008/ 001693



- 165 - urinary carcinoma, nelanoma, brain tunors such
as glioblastoma, astrocytoma, neningi oma,

woreaslobwbd ast ona and peri pheral neuroect oder mePCT/URINS/)01693
Hodgki n | ynphoma, non- Hodgkinl8lynphoma, Burkitt
| ynphorma, acute |ynphatic | eukem a (ALL), chronic
| ynphatic | eukem a (CLL), acute nyel oid | eukem a
( AIWE.()O,mpOh:r (SIi]i:ICcmmllimdsdwﬁlch ewgkefiirad 10 Gikin,as delatlilize™ig@lde, but are

atoce l.ul I

AR e B L et TR
| ung carci nong, non small cell lung carcinoma
mull} i pl ©rshsagedtorbasal i oma, teratomm, retinobl astona
chor oi dea nel anona, sem noma, rhabdonyo sarconm,
cr @ﬂérg'fgpe%ﬂgan ggxﬁ@&ltnoﬂ?&ﬁﬂé ?Q%ngﬁtha%}g g\q{a r%?e“@dmlmstratlon can be
nmyosar coneg, rosarcona, EW ng sarco

San erI@@mdycmmosm formpaguth aubwiare @Girmtmetablsts 1 Co' chewable

- ha [ r rol.e. t
br \gaﬁ‘]e ’uclgrgﬁg § ca tleis’g%diq'ﬁ d ‘Jr%geﬂg%%h \%erie p%%ég P%g@%ms contain
anpfedétermrnddamoudie [o€tdtion "@rﬂdlestsrmmwdvle prepancd émgletlnedﬂof pharmacy
of Ghyd ' i .

of “{gpg?%ﬁ{‘ﬁ &@&g slﬂﬁeJ ? thdart. F.’geb Q%zepq?[f][llz{nglggl %}amﬁglﬁlcglssmences
EGER99Eeh ¢y, l\gaqkdhlbhétmﬁaw RA. f orme tunors is one of
the nost consistent genetic alterations known, wth
10 E [ 9

10 ECTE, 081 RUES RARL SAREI ot AR DL Shin 0Tk,
abé\EredsnYs)on ampdmighirowitaaitleaseene ex¢ipigidreording ogonventional
gl lpf'?z{m%eua&w %mung%acﬁﬁﬂ&%@sﬁk&ﬂeﬁ?%n%k%g vh@(;eﬂlrlety of forms
reported In a nunber of squanmous epi dernoi d_cancers
andensnéiag en Barierer of premaratipe desiredyfoy adreipisietivn e Fa exgmple, excipients
Suggﬁiﬁfesfortll}@‘n &Qﬂ}ﬁh uRAd! a@r%gcﬁ d&a&pfowmaﬁdé Bf?ttare not limited to, water,
over - expr ess ave a poorer prognosis than those

15 20|glw¢lﬁg>ll§ wﬂﬁ@hgls,tf}@a@rlwgﬁm, pessenvativiep apd eol graygReents. Examples of
I\b@xémté su‘ﬁ@!)lle f(&rl{lggmcs@pg%l ({J}L%gf&)ms'(g l Mrsngl%ﬂD&ﬁsules and
cell carcinomas, adenocarcinoma, bronchi ol oal veol ar
C ap@ﬂlﬁ@ﬁ@ph{@w aremahqna@(bt@ %phes,ghgﬁrsf, fagresyistalling cellulose, diluents,
Calgtih g S UPsRhnts, W deRAAHdRAG R M54 C have
beeg%nshig\?g I\%ertlt [ aYem?m l'at’i 6nS Fri e%W %’a%@ ki nase
domai n of EGFR which i s thought to be necessary for
t hSermipheldhantege fadministention dabiets aPFéQISH’éﬁfePE?Pe'QQFWF%‘

20 SURSRhtaRloup Blal 88k S WltthnTNSQLV@HM‘ dake 984 hidéﬂér@s ar@-employed If
tyrosi ne ki nase inhibitor which targets
s hgmeg éth"as cARde gPaphbY gandpid aagesps PTOPRERIS techmques Such dosage

ComsrRd UBNbel prepatddafyaR @ ut the methbdd SiphSenaty)ah geriial, pharmaceutlca]
potentially inhibit or reduce the aberrant. expressio

of cempRitigpgangrdogaes forms dechrenafedy uptierany and) intipstely e%meé\g the

ag aatve ingde iR it dudd cal e s, 3L 10 Aivadid sdifEak ERd) br Bth, and then shaping
Refractory Cancers 30The Prop ylactic or therapeutlc
g

25 agdstreoduet ipRhe gl dRIESEBRUIHERSFTSHY: of the i nventi on
can be adm ni stered sequentially or concurrently. In a
sSpeci J)daﬁ)pl%!'fb@ﬁlleﬂ@ﬁtbe picb&re€ ByTEuniéskion of MEK MR E}émgifesiem €blets can
i nyention, co i Sse. one or. re conpounds. an ?
on&¢ BIECH@'Fd le)h Vsn(xg mga su1t {nﬂ%l}m HF%WF gy E:nﬁrm a free-flowing
t hesrmach aspoagendr)gramies, h> haﬁny héxed @it aReRdipiBntS Modded tablets can be
act i qn,as WO 2008/3%764 PCT/ US200 GpOlG%? - 166 - . d
sai"f %%B8HW&§“ 4 PRERIFAPATBIC 8 PREHTF L e RS ETFE TR PO Hmoistene

30 comtidchaatrieanigtidetilagites of the invention conprise one or
nore conpounds of the invention and at | east one other
therapy (e.g., another prophylactic or therapeutic
agent) which has a different nechanismof action than
sai d conmpounds. In certain enbodi nents, the
conbi nation therapies of the piesent 5 invention
I nprove the prophylactic or therapeutic effect of one
or nore conpounds of the invention by functioning
together with the conpounds to have an additive or
synergistic effect. In certain enbodi nents, the
conmbi nation therapies of the present invention reduce



10dosage of one or nore of the therapies. The
prophyl actic or therapeutic agents of the conbination
WQ pwp/Aayicés can be administered to a subject, pPErESAB/§01693
a human subject, in the sane 1gbarnmaceuti cal
conposition. In alternative enbodi nents, the
prophylaCtic or therapeutic agents of the conbination
t hEKa&rﬂileSbfeﬂfplhﬂs thstrtam bs bied @rdoralatosage if@is lof thee nvantion include, but

?jjreggthwl) %gﬁ?e %{g?rtsefr.\lgerrsgraga Ieg}é'la% cal tlgboﬁ;g b}ém ers sunalt)]e for use in
adﬂhaﬁh&feeﬁcﬁﬂcoﬁ@oatlmshpedbsa@@/fot'ﬂ‘nfelnsladﬁa b(tharedlhcftfhﬁf tednto corn starch,
routes of nstrat|o In a specific enbodi
o BT KA1 S SR TORHRPE B BTt et soaum

5 coﬂgmama Ceinit a&xh,e)thenulgmateqrpowﬂered:lmgabm}e ed gum, eellulose and its

ect refer a hu t, tre ) )
S o E s g i B e 4 e b Sy Bt ety Ehtosg o, sodium
aScaBBd’)\@ﬁEmy]w‘ellﬂﬂﬁ) Cpblymyepy%thmprhaﬁyltchMI%f predgBlatinized starch,

CoRBER BB BT/ ERe N 2380 ST b siProsarae giose

m)ﬁrel moikivess tikgeifits (e.g., pr ophyl actic or therapeutic
"agents which are currently bei ng used, have been used,

10 O{ S%%E‘el}‘goggf%ﬁcroqys%ﬁlene clelllflgse Aneluc ?ud% dl\{gcr)"; Ia?lnmltédrt E}Be materlals
sy sqid @A YIGELeRH ) 01, meICEnvmm ®mvmlﬂykdé$ 1 eV Wi SPHI-005 (available
grsgrr owé]ergg Iovgarg IA%I%’I‘I&%I{@%E(;SQ 1v§éon§§ﬁl&c§?§a{i{%r IOIgrcus Hook, PA), and
nomixtgynptecot Qieespedific binda isubjxect ofireicreagt@tipe (:dluﬂdseand sodium
co et el atl R [ herales
f O(EQ)J% xgﬁle%ylocell er@t | \//%)e\/lglglgg{;edéttﬁrl %gltaﬁge an ?,% Olas SREF Roisture

15 coepihisismy adxﬂmetaurshele IAMJCED-P3hi @) snbftech 1a00doele of an

- effective anount- of .one.or nore conpounds of the
! ”E?JM;L&% ﬁngrs Qtlgglé ?orqjse Wné ﬁﬁaﬁ%c‘el\{t?caﬂ{%%gi%ignxs A4 gosgée forms
nore therapies (e.g., one or nore prophylactic or
t héipdpﬁedmrelnag:éudtesbtmsremgt lirhitad to,hac.3@js rusvendnate (e.g., granules or
tr n r . . -
" gﬁg@f %{clrcgv@}gig?g?gﬁeurlosgrpo%@rleh QL @HSQ &ee%a(t)%) lfaoJrIP],emanmtol, silicic
I ns@h sprdrtolajtach, preagﬂlaﬂegemmbdisd fn@rrurm thgrept. | Thg binder or filler in
s b ' . [ [ '
20 g BB AR TPARR Mons U RTRHB S bRt afh Bftnl hALINGS 50 0 abou
noPeweiid PRGO8/0of 97 GLIPETYULit2]l SODPBItDO DEIBage fo6T. -
conpounds of the invention in conbination with any
Ot BRIIRRAAPY bk tnd rRRLHER! S IR ARV L0 W R ablets thax
refractory to other therapies but are no longer on
t hdisiategratervalisn @gposqdnte ap aAYSOUT RIS Irgiimeanh e gbipjactheticomtaia ey mych
Ot BishhicbARIAM) fisinE e b@st@ng@ Qnit #6 &Kk Qofta bl 04 mQ}ynot
any route known to one of "skill in the art. Exanple
25 of disigigerals b desirad mtesctrrua@qré'w depigqdisareditionst T ésufolent amount of

| @it R6rah@hat R RRL 88 Ahuchnod too ]inﬁgtﬁﬂgﬁmHéll alter the release of the
i ntradermal, subcutaneous, oral (e.g.', i1nhalation),

i negtizg gredients shavkdieriepd (ofem ok pral desagsforavnafahe inygpgion. The
r e%@um m.mbgsﬁtagéd%.e@aéaﬁmﬁ the'te W fdrufaBfbiafdds Iréaany

Wth the Conpounds of the Invention Wthout w shing
bedigsmble iythess@bprdinant skilkinghe %J@ﬁl%lw&mqﬁ@%ﬁﬁ@awasons

30 Of cdnl}Risé NMYBALORD.5GRALINE | PAEighiGelcdhitlof dBInke@fdnt, bR f@hbly from about 1
treating subjects whgse cancer has becone nul ti-dr ug

10tebpuiparnight peresb alHsiRRE@AYL her apeut i ¢ agent s
initially cause tunor regression, nost agents that are
CUDIs@tdgkantstiba darf e dgé&.atphsmeamcal abrgﬁdsitﬂihls ¥ndodveage dbrine@y the

to. tunor. ressi on. refore, many. t.ance

i Dinp BB AE T iF DAY BB, Rk e S SR £ Sonate
agents, a tunor devel ops nultidrug resistance and no
| onger responds positively to treatnent. One of the
advant ages of inhibiting Hsp90 activity is that
several of its client proteins, which are



15nostly protein kinases or transcription factors
i nvol ved in signal transduction, have been shown to be
wo paslovedo i n t he progression of cancer. Thus, PCT/US2008/001693
i nhi bition of Hsp90 provides. w3net hod of short
circuiting several pathways for tunor-progression
si mul taneously. Therefore, it is believed that
t r Gﬁdrﬁ@pﬁta]bﬁe ceHnoer cr‘&dahncﬂfdsd‘ﬁﬁ&ﬂn trokjobidony, polacrilhpotassium,

t|on r alone, or.in c i nat i w th ot her
e Sl Tae ot b Spigdaksrh PhR Ay oD PO St yeh. other
. I egaeBs] abyspsthel aldihsnatherad ] @ibsek p@mls L0 nixtarsl tHeRs S
likely to result in the devel opnent of nore aggressive
nut dru t ant,.tupors than other. current |
T s R R P T e R
5 of invagtionnivcduike] o acat bheitalkn] daicatneftexﬂatwnﬁdgna;g&mtsarﬁtb,ammeral oil,

are t i nase i.,nhi bitor

o FehoHiRGAR, EhETRrroETot el eisfylsn? Ebl Hhed eRfols, scarc
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i nve |on dmn| teredlt% 25§ atients Lol
caﬁ%@? Aol B%?%'B?r% °é‘§'f8 AR Yo Y %%P\l?ez'ﬂf Fﬁ‘&%‘e “ethyl oleate,

[ nhllhbll ltumf:ato{ agd, andgmf(lutds nhebeodr Additiatal mbidantslimclida] r example, a

0 cannian s kst CAERASIPALRan Shentrif b BE e ff pelfipps: MO o
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r eghesbfiNif uted al aigtiubnicimts ae Clpiatly hwed ammwnGQME thah alfout 1 weight

30 _act rasi ne Ki nase act i vi
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15 weldcomsrated. a bl ast crisis, treatnment w t h Imatinib .
typically will induce rem' ssion. However, in nany

ca gs, %rr]ttrélﬁeglg‘%[ela%b&atgg%%s patl ents V\/no were in a
bl ast ¢ - rem ssion, the rem ssion

i's not durable because the Ber-Abl fusion protein
devetiogpsgmdieets piohs inventiohsan e aslgiimieterkd hnewtidberbielsasetmegans or by
Ni mﬁ de(/fgegﬁat a?esﬁk'at ﬂ'%an Ctlé %okée]gé{eogdyé lél‘(ls)ﬁ)et;we art. Examples include,
1bl1t‘,ag@n01$0u|ted @nﬂxo@ﬁeecnbgd ingy.S; Pagino dids.{ 2862.Y70; 3,916,899; 3,536,809;
20 10? 5394215 30ffo0d NS, £BI4 {8, 56%@5”%91‘%7%‘?@9{8 5 besess,

erencés are I ncorporatéd SHeréi’n by i€ ence) .
Coﬁ;_;éé%tfs 53F4.0 He anchy éht J66neagl of which ifndoiporatey hepeéin by reference.
acg), %ggff?/rﬁ%regpbé’\@ Ang ﬁbﬁﬁ@ﬁ&w gpgoné@lllgdhlgl@?sg of one or more active
conpl exe en I's not conplex to Hsp90 it is
r amgmdjpnt;elgmadedexammber eyfdoersopydrosiind geltidosefothen eolymer matrices, gels,
L0 mRhBrafidsd Ee dtM%¥§té}nJ h%ﬁtéﬁgcg F‘fgg RHcRopafiR]es 1iB3Bomes,

Ie em as since they ac hr ou rent mechani sm
25 t hawerpspherehioba caneripsign derasf tqm@quwtb@dﬁsvemw@m fsefile in varying

ad BloBbeibRY. &g tah@%nenewetelasel R L 1R m“m% {h%E\:téfo\Mlﬁ)ary skill in the
have a Bcr - Ai‘) Qassoci ated cancer that is not

r esitgndvding &bowm&eqrﬁ%hmmmﬂ patcadiht sslegifd &s uscatiidiethe prilye

beﬁ%%l&%%‘fﬁk%\tenﬁ& IRt VahBon tmtenem@sres émgabfm h&ade forms

can co-adm ni stered wth the conpounds

i n\?léﬁbiecf?r ar# @AREEStTEYOIUFRES, avtg@t lirgitesktp.dgblets cagsules, gelcaps, and
30 " Peshdid @XCre adaped or@BhdalkaAMR ANt | - cancer drug which

acts by enhancing and stabilizing m crotubule

formati on, and anal ogs of Taxol Tm such as

151eontEr leditleass RbEAGLtiqah BrOdvR 12 Ve MEPTRQ 0o ghigeoving drug

Sk &leRipQ Bvet $hal adh@VeD By ﬁl’éfrlpl&ﬁ U(Brﬁrofl&%oblﬁt@maxhﬁ\deea&lb/&ﬁe eefan
shown to have the a to arrest cqeflls in

G2 oIy <leg Ens éore%olg? 3855 DEBATHPTOR MEHFA! BT lafhmcter'zed by a
m crotubul es. Qther anti-cancer agents that can be
enpl oyed in conmbination wth the conmpounds of the
i nvention include Avastin, Adrianycin, Dactinonycin,
Bl eonycin, Vinblastine, Cisplatin, 20acivicin;
acl arubi ci n; acodazol e hydrochl ori de; acronine;
adozel esi n; al desl eukin; altretam ne; anbonycin;



hydr ochl ori de; erbul ozol e; esorubi cin hydrochl ori de;
estranusti ne; estranustine phosphate sodi um

wetesiogdmaol e; et oposi de; etoposi de phosphate; BPCDERIM&)01693
fadrozol e hydrochl ori de; fazar8dbi ne; fenretinide;
fl oxuridine; fludarabine phosphate; fluorouracil;
flurocitabine; fosquidone; fostriecin sodium
gerrtirintnahni aff druggehsstzintealndmgaemg)d)red ¢chdupe ordentrdl yldr coxyitivem;a minimum
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al i\’?o P ontrolllegtrgl ZISSFQ’E]U%L gr?s ar%deslgﬂéoetrofmel{laql@' rggasg an afount of drug
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nme ; . A
1_0 i %eiéﬁ??f%% actme 1%{1th gz’ﬁf bﬁ@{t@%&?&rd%& vari s%gﬁ:ed?t?(mrsnl cg)utdgﬁét;)ut not
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329 ake: nogal anycin; ormaplatin; 10oxisuran;
pegaspargase pel i onycin; pentamustine; peplonycin
sul fate; perfosfam de; -pi pobroman; piposulfan;
p| ﬁop@mplaow@eﬂdy@redﬁ@m f@rmtdeuonpnlf itfn-alnyfmtlﬁn cq@hmwessa therapeutically or
B A S LTSk ol SRS S, o
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20 Ui AZQEMfid SonubiidddBRER ThitfilatioR bEMshiRRAL & Joh@h?es from about 6% to
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t r pht &% acempeung pforaya(l ~GKYowr 6ﬁ53c"@a°etl?“iaﬂt/ 8fspiabie salt,
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25 yi B EPating eoraRAskign eomRrised obathyl collisy png hYHFOXZPrﬁBgtnawhe“ulose
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can) be @aphepmeDodabe EEHRI Nation with the conpounds of
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aci | ; r.at erg 25acl ar ubi ci
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argi ni ne deam nase; asul acri ne; atanestane,

atrinustine; axinastatin 1, axinastatin 2; axinastatin
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cycl opl atam cypenycin; -cyt arabi ne ocf osf at e;

cytolytic factor; cytostatin; daclixinmab; decitabine;
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f oLmtmu@R!n@a's Igjaclioh) mtanmtse]mmamuensucgaé bithat T ftédao &thyl
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i | BT ateHd o 3%h%§?%¥° 20i ni dazoacri dones: i ni qui nod:
|nnunost|nulant peptides; insulin-like gromﬁh factor-1
r eCemboundk rhai nb:cr’ea:se thei soluéil ift}edsfhﬁ\e agmmiesif ghe ai:tnteeﬁgrecﬁmmdisclosed
| n‘)grfa%e %{1( gg(? be llnco od?[g(g nﬁd Lhe P%rs n g aogzzﬁeg rnis of %rlrr?ventlon
|sohonnhallcondr|n B |tasetron j aspl aki nol i de;
kahal al iTdensde iidad apafems| anr eot i de;
1e|nanyC|n Ienograst|n1 | enti nan sul f at e;
ta%lséemgll @ cglegnrd%ﬁt)sa d!)s%gé(ﬁ)m’néof{tmlnpén&lbrp &cfuﬁé’ tbg{ are not limited
Ieu ocyte 2 glpha |nter ero

15 | etprpithdwicsstutiogesprpisogestlerames, lodensr ontelentsrgels, solutions,

| eXFﬁDLi%ﬁ %mJ LRINE %lr 8tha|l #oﬂﬁé‘l(no%'téf ?59 &%lﬁﬂnﬂhgg{{e&e e.
l'i pop di' sacchari de peptid I'i ¢ platihu :
coﬂpmmm s Pharggowitical nicdees ?}98D&bﬁ9l0ht6tlnandl 1@ Hoadis ¢ Maek Publishing,
I i ' ; { t
| B EYRand p0AAS Bhal ARCKRAN RN ro Y ARk, Lea & Febiger,
| y Bbifladelphiae Dobage faamp eptabledsr; treating rapmseﬂ elssunawnlue thetarad cavity can
A : I [ [ :

20, B i RR & oS AR B0 e B A stk ogaec foms inluce
rren@gfavmt typefenr baptoin gypeirpatelres] Wirich ¢ap bl amﬁlﬁﬁwstbq skin and worn for a
me . .

RS REEAS ASimL  L e LEREAL P 1 et
RNA nltoguazone m tol actol; mtonycin anal ogues;
m {Sglﬁqﬂq qjtérplemsl(@g OSETTHETS @rﬁircbl@prag;)tan@ n%mrﬁatena]s that can be used to

f a?;&f&%@%@hﬁi t(m @a@)ﬁﬁ@tnru@&%l' dcﬁ?e%rms%ﬂ&)mpassed by this invention are
ranmostim nonocl onal antib human chori oni c

25 goW&H gpqvbrpmt}ppse ﬁlﬂl(lﬁgipn ggmhemceqqcﬁ, a&s,AmM%aq:@ret{hp gafticular tissue to
celyhicRawaleh pﬁéﬁnaé@ﬁéaqi @5@;!)051th§4|01; bthg Il §SIppli@NGRith that fact in
gene inhibitor; tiple tunor suppressor |- WD
2008 o PEAbBEP/en 1@2588?%91:96193“'11“ 9, Walgsgaeeiang IspRghysthylene

nu§ty@6|dpr@55tlérﬁ%%81r bR GROL,3-dIHY, Q%ﬁfpw(rhﬂ'%ta% isopropyl palmitate, mineral
nycobacterial cell wall extract; myriaporone

N- St MK tHESH Ihﬁ@of tmf@ab@fwrtswwr% Frsaims: graklsions gl a1 qipfments,

30 na%&ﬁ%&\onn@ll@m%tmé@%ﬂw ﬁ@epdb@ﬂénhnié%ﬂ?%@ﬁ@dﬁhts can also
nartqg stim nedapl atin; nenoruybi cin; nFrldronlc
g0t fe5e s

ac PEaIdSE R PhaImaseiiGE s mpaRidens apd s, 1 dfsethnfepmples of such
nitric oxide nodul ators; 5nitroxide anti oxi dant;

nitrullyn; O6-benzy|guanine; octreoti de; okicenone;

ol i gonucl eoti des; onapri stone; ondansetron;

ondansetron; oracin; oral cytokine inducer;

ormapl atin; osaterone; oxaliplatin; oxaunonycin;

pal auam ne; pal mtoyl rhizoxin; pani dronic acid;
panaxytri ol ; panom fene; parabactin; pazelliptine;
pegaspar gase; pel desine; pentosan pol ysul fate sodi um




purpurins; pYrazol oacridi ne; pyridoxylated henogl obin
pol yoxyet hyl ene conjugate; raf antagonists;

wo Zog/emwexed; ranosetron; ras farnesyl protei PPCT/US2008/001693
transferase inhibitors; ras .imggi-bitors; ras-GAP
inhibitor; retelliptine denethylated; rheniumRe 186
etidronate; rhizoxin; ribozynes; Rl retinam de;

r ogdcﬁﬁdnm 1@|§rcdn’éﬁl§1hklﬂ\lélllkﬁowﬁ qulé irt. 88, /gQ ReinflghIA% Pharmaceutical
Or.ubi gi none Bl gol sai ntop| n; Sar CNU;

ru
2 astiensy OO & 1030y KPoad B iRk Pugfishutk Besion P

senustlne senescence derived |nh|b|tor 1:

S eD8geninig @A MecheRfid whese to Bt goatd, Ecﬂ(ﬁﬂﬁﬁ%‘ﬂp@ﬁbnts may be used prior to,

inhibitors; signal transduction mpdul ators; sin

e. .
chd %?"Jéﬂﬁ‘fti"’g‘e“ﬁﬂb PrRIPSTEUBF BriEspimentilhaqtive eredispis ?gQ‘ﬁl’fl&Y“'““"" For
5s oelxaumldogm&a@dn&h&anca@ elrlb® REETd ks 6 i Géring @heviRfied mgredlents to

= P TELRE SO AR PR B ee i s ] e tof a&iont; various

S pAIBEtiosd sath ms elhan&lq&laﬂ/lazfﬂdﬁ&rah’ﬁdrefﬁbﬂﬁﬂlllyl bulfoilded Qich as dimethy]

i el PR e Ll 0D 5B e R8T PYrlidones such

[ nﬁﬁ@W]p}@@ﬂHérﬁﬁK@lﬂH@Q@ﬁﬂeS(Povﬁéh@ld’b@t/ﬂon@tkl’rad’lhﬁki various water-
swai nsoni .ne nt heti c
10 § 2EEIS B, sttt Redr b R g RO POV SPa 80n Span 60 (sorbian
t amah&tangs). t ecogal an sodi um tegafur;
tell urapyryl ium telonerase inhibitors; tem)porfi n;
si de;..30tetrachl orod

t I t
t :?F%@éﬁf]ﬁghafq‘ﬁcgpﬁl%f@g{mﬁgon PHIOSES FYM Rl efcl?e tlssue tb which the
t hblﬁ)sl’ﬁﬂ@@@tlei] tdmpokitbo biodypaieabintis Appt ) rﬁay dl%yb’&’&ﬂfu&ﬁd to;improve

ﬁ%ﬁg’tq :?Iagﬁr Bore éR/retlr}a %Einﬁi/l&rgv%lg/gﬁ Prnl?{ o‘i‘ ¥ lvengcamer its

15 t I foapazrangther tdnicﬁtgnﬂcwijtedkﬂ mfplrcd»e delﬁ«ms emmp@unds such as stearates
toremfeqp ddtdott Fotenttsﬁ emcel .l factoréftra sl at . v alt
i nRTHITOE Y9 PRRBATTH G FARREPUIPD G IPHEY TPy W?ﬂ ?%80“5 y after
t r theslydrexkaitieiry drmlpp;thi)li‘oetb' |oﬂonetcrrmmrsmmomgreﬂ ien9sé & todieprove ’
tyr.gsi ne kinase |b tors; 35t
AT eBe A R G et PHT R ca B RN e s
i nhnblsifyyny aéeacdirenrfacteMDaﬂd)M d}BVﬁ'ﬁ—@iﬂGﬁtmyoﬁ%Bﬂﬁmﬁﬁ)-lﬁﬁchg agent.

- v ur,oki ere tOf ant aganl s ; reot,l
20 v ahifit?rflﬁ s;gts }\1,yéi Caﬁ%ror g ees r‘?]f thgr%/? u&re{neﬂts can g)e 1] eéjrt% F?)d};ther adjust the

vepapeasied of thereadiingeompesitthnns; vert eporf in;
vi norel bine; vinxaltine; vitaxin; vorozol e;

zagﬁ;er A eéeﬂj Elle% i &(‘A ﬂm@&ﬁ%r b and zinostatin
stimal a . - r drugs are
5-fluorouracil and I eucovorin. 5Qher chenotherapeutic
agé&he smeunaof thapontroushpl copedsition ddrbnyeatiprowhigh will beedfective in the
co 0 t d
¢ oPBr R FlautclE skl R §uloi 888 Pdporab L
25 pr pwliferasive disotders nwpless. cafdearrp b@fsororioramrrmrmthﬂgofagéh\tasy with the
us EAS o f RV e 98,10y TRiER e active ingredi
%tgljﬁaa&(‘(j:) Feé/slht?r?? hﬁ%‘s%ggr %J;dgi%d, a‘ﬁ eoéhltiplgyonsl O# < aﬁtlve Ingre lent
i mﬁeﬁdtnnraﬁerpﬁcﬁfcfeeqmy arddasese wijl ﬁist) safy perording todegaqrs specific for
must.ar gﬁen( Sepgndl OQ&PJH& Qd'egl?t: lﬂﬁ:‘fgpg%e g C%Qa%h@%%@ﬁﬂ)%tlc agents)
ch Iorg nmbuci I, , ;y sul'fonat es
bugdminigtered, hie sevsE B éhs@se eg dlse%,sa,rqm@tqltw@, thP Etiasefragministration,
30 €t &s Vel &ragE Mo@¥, SRGsht, (rgs&%E bcﬁa 't}{éq)ast%egnc}xl hide5 9 IR paint. Effective
ant i net abol’ites usef ul he treatnment or prevention
of dgseg BRY bwmagﬂaﬁ% freg dpw riew@nwwsaéeraﬁ@jfre'a pBEPOf fHgal model
of 1ek@sibRY ESVilaBIR rdgitfdnddan Be el b@%e 5liiddtif eheta® HyQbhsdering
acid analog (e.g., nethotrexate),
pyrim di ne' analogs (e.qg. Cytarablne), purine anal ogs
(e.g., nercaptopurine, thioguanine, pentostatin).
Exanpl es of 15natural products useful for the
treatnment or prevention of T-cell malignancies in the
nmet hods and conpositions of the invention include but
are not limted to vinca al kaloids (e.g., vinblastin,
vinpy!s;!ne)i epipoQophyIIptoxinsI(e.g.:_etoposide),



anal ogs (e.g., nercaptopurine, thioguanine,
pentostatin). Exanples of natural products useful for

wo b@stwomat mrent or prevention of cancer in the PET/N62E8/001693
and conpositions of the 30i nv@nt.ion i nclude but are
not limted to vinca alkaloids (e.g., vinblastin
vincristine), epipodophyllotoxins (e.g.,
et aRaFicies aldeyyi OIS iflE Yor easmi)lbi dobdgeSrep6ried.in thaGitdratGraiad N

D, daunor yhi.cin, doxor upi bl e i.n IlcanyC|n

m [SRYBFHE d S s ook Reesyag Ggis 299 or

bi ol ogi cal response nUdlflers (e.q. |nterferon

al Bh@)plarﬁ)dajép bessnudl rhcﬁ]éd’ﬁMﬁS]udﬁidill&’g’iﬁ:ﬁgﬂmicsdﬁarhlsmf)ltﬂts of the small

for reat nent .o revent .qf cancer in.
PrlsEge POAB 2B S RO PCTPRIOTRY (R Gee L TP e fiosram to
5 COﬂl’ﬂﬂSﬁ(IOl rﬂillngrﬂfls fiel Elldgﬂahﬁl’hbblﬁl’] 00 AGdrogtem Hptr kﬁé@arﬁﬁi about 5

limted to renocor ster0|ds dni
or BRLEET 8= CRIOBA M BEGEE e St B Miekorams per
megigskand). acet ate, nedr oxyprogesterone acet at e)
estrogens (e.q. diethlystilbestrol ethinyl

radi 0 ant i estro
( o! ggenerflleLH[eé men ed "gﬁbﬂ‘gsﬁé%‘éb 0 T ﬁod%o %f’tp W&n%%n Por the
S5aodndaiods dl@mibe(i éer@m llefWIthﬁram emype ogﬁfmmdlﬁiu[ @pIl mg to about 1000 mg per
;Slg%t?gljv?rg%sta Sl%e %ge 9?5% p{% rhlﬁ%flsn&)m%e& %o&zs throughout a day. Inone
coafpbmilmem,rthe d:efnlytdbse is adng@inisteedd tivze daln;anmqmtv dbvided @oses.

Qﬁgg@)ﬂ ai gy cqule rearnﬁflf oulﬁq)e g‘gr At nt 38 ooarbg)ut%bimognper day, more

ci's

antmmcﬁiyebla:twa@ a(beutgo mg’anﬂ@haﬂﬁﬂ@mg))pr d;agrbsht ménagiad therpadent, the
. d

g :th.ra:py gl?/ogia @;lgt%e?t a rydr?aecéer aps 6allpout erngt\égé t?S mg, and

15 ( eingreasediif et anay uﬂ.&m’mmd@b ln’[geb hbont d@)0. mﬁx&lldw sitbér a single dose
gggrl\ﬂmﬁ (1C (gor agegorcl,%é Ing.orL| tgle Pzi?tlzeg% %lﬁg'rl rreesﬁcthrﬁg gIt fay %e gelfcgs__s%rg%o use
m dosagasbrﬂthestcmdnmﬁmin ouiaude ble rmgeﬂdlsdlbsecblmemat jo01R caget,has will be
It r%p?uge ! o#ﬁ% F] ($ lfn%l]rg si(ﬂ aetF elarlrﬂgr%si Isn %gtthat the c11n1c1an or
. devedtopmbysicianBrii khoz d)b\@ aéda.bvhﬁl tlommlmpasadjﬁstS&]I&ﬁ)mate therapy in
Do as 15DLS- 10 and NSC-376128),
20 ISI]C ion wﬂflg nﬁ%&dr?]lg]tplégg nt res grl(séown as 0-980),
V'ncrlstlne NSC- 639829, D scodernol i de (al'so known as
N\/Dif)‘e(ewl@%)rutlcmmefﬁb@tive(aktﬁyotsvnayeble spplkatdevfor differeny dis@ye or
I r tel Dy oy
8@8%# %St ar%l?fﬁ%hvegtﬁ%ﬁﬁegg ag%m ﬁer}gz%%él?rﬂﬂovﬁ B}Qﬁ"lg.‘)é Jf onjmary skill in
Spthqgrts ﬁatnilzmlyzamc@pt;ngﬁf sientttp mregentgpmgq: greattar amdliorate such a disease
Sp t . [ |
pgﬂg%oﬁeg’tél % pﬁollféﬁgg %&s%id@ltsslghetl ?ns#%%&ﬂ&éégﬁg J stﬁCIent to reduce,
25 20pgmirso cfftasy asal@la(wdlvsuél tkmnmpoasdswﬂ@oevmaoram also encompassed by the
gb . 062736 dos%@ g{qg At?ﬂﬁsdo% sﬁFéGLIQ§ lI-QthﬁerAwhen a patient is
Epot Flone one
des@myétymdhwleE dgsagns OﬁEp@ﬁ{)OUﬂpr'ﬂﬂh mve'ﬁ@anG all gghe dosages need
A SxdiR 8 B8R sAGh 0 AROAN & Bfased
A S C R S R
Ept!tlmwedhepmpw-‘@%? getheragutiy aff@peft ¢ torpouml orit may be decreased 1o
30 an}e@@&%te B} heRe;de e(’f@(!tsc‘l‘ﬂatkﬂﬁmu% pﬁl\éﬁf iS 4 EAncing.
21- hydr oxyepot hil one D ( known
25Desoxyepot hi | one F and dE poF), 26- quoroepothllone)
Aub &ipstifip epRodimend.ghadnsans oééhemsmm%%%me iNGSHHPR efctGomPpound of
( alhe GnveREOM hdaSnihérdd tl)%ggv)ent Lr&n AR89 of HhaioRREC é‘isoréér§ @uch as
known as LS-4577) 4578 %Pharna0|a al so kgé
L SeampeH. pyone BS’"&W??‘“("PH‘&F‘I%F@ ina payientistig Heligamigethy 30 neke
RPR- 112378 (Aventis), Vincristine sulfate, DZ-3358
(Daiichi), FR-182877 (Fujisawa, also known as
WS- 9885B), GS-164 (Takeda), 65-198 (Takeda), KAR-2
30(Hungari an Acadeny of Sciences), BSF-223651 (BASF
al so known as 1LX-651 and LU 223651), SAH 49960
(Lilly/Novartis), SDZ-268970 (Lilly/Novartis), AM 97



10( Tul ari k), Monsatrol, Inanocine (also known as

NSC- 698666), 3-1AABE (Cytoskeleton/M. Sinai School of
wokdisonted) , A- 204197 (Abbott), T-607 (Tul ari k, Pal/862008/001693

known as 1-900607), RPR- | 15&8% (Aventis),

El eut herobi ns (such as Desnet hyl el eut her obi n,

Desaet yl el eut herobi n, |soel eutherobin A and

Z- Eib(?smg/mﬂwr@, 5 nfgditg, bamesic ok, mgZag,iShaedtd, A mg/kg, 100 mg/kg, 125

HaI o r 64 1 Ast a [a
R R R R S O T
NPmecBﬁlﬁer(the darsge, of’ﬂaaoocoaiponmbn afehefipventibh &lbﬁzo(nﬁvnmitdf ghle,invention

DI BRI e ke Rl oo
5 D- e388601( s bambiediymaioms MeoE e patie,is Dumd3ibidof 0.1 mg to 20 mg, 0.1

Zent Kno 1 99 ( Abbot
o SRS e P Bk OGS msd PO s ibn P O 63 e 01 meto
t rb g0 0@z Stia, 8. 2§aigtt§’ 20 Yhized. 2 to IB-182823 t§ Pemparissp,10 mg, 0.25 to

D 8231 ris SC-.1 2983 OResve tatl
phESin 28 RN bk OBBREIYS b0 PR P3P reth L A 15 me
I n$tngttut1ésjg, 1 argdo BERe2b0d 14 8 (mBahoigity 7 mg) Anigite b nfgecrt linmgto 2.5
10 Aggnts Useful In Conbination Wth the Conpounds of the
I nV&ntion In one enbodi ment relating to infections,
the other therapeutic agent may be an anti-infective
ag@h&t dosags@phpnoplayctic brherapeutig egents othigathaw gempvends of the invention,
h e
wﬁgzg]hgv ut@& gr?aég\%Jr{l {ly Ee.&%lg%’wb%eﬁtf er%ag qug?%f gF M{lorate
( edigeasessargirotdersi ¢ rpralifetatimestistders) $u0hzs¢aecmr|oﬁqua¢rs symptoris
( ethgre’of &%tq%%%% ﬂle%mmnﬁtl%%é% es Jf 'tﬁéﬁf?{kﬁﬁ&l ePreferab]y, dosages lower
traconazol e, posaconazol e, uconazol e,
15 vorhac theaz whieh haledeen eraroiugentbdomezsédlo pexedorar olagage, or
su | e
o %’ﬁ%ﬁ’g@‘g% s?JSQBFé%&ﬁ{é? &2 pEHI%‘"eg%a I%f]sgldgrsaﬂéﬂ? or more symptoms
t eﬂbrenfafarmeed inlthrcgpmbariatien the@piekédahg/miventizn. E@sp@hm@lﬂw dosages
m ) , . .
or IS@:I léth 8%&%’?5@?&% fgr t??%rg%ngg)nﬁ) %g!itpneglll‘ r? ?grtﬁgr?t, or amelioration of a
i ntiseashecdisordednad g)prcrbl@mtwe dsndiexsnaliele 94 @neer,er ondd more symptoms

20 gogm%egg z§n4 rrsé;%'éd A’é&%ﬁﬁ}%fep&q 1%:%he' %rééﬁa?lg %h%‘i hiBREd m Hardman et

ta-ldcta aci n, S por 1 ns
amah@gis y 296 Gexsimae &gGilmet’s Eh%ﬂ}aumwolomaﬂaﬂﬁy@ iOf Basis Of Therapeutics
§1Vle- @ﬁ@&@mworktﬁ] LGy Q'deEE?ﬁefér%a& (PDR) 57" Ed. 2003,

ch rotetracycline, oxytetracycline oxycycline
mabiegicndisengaicyCo. @pyMwwchh whighiagshinesmpashiad hearigl by reference in
cl ﬁggrm&?nym n), lincosamdes (e.g., cli ndarry0| n),
streptogramns (e.g., qU| nuprl stin and 5dal fopristin),
f1 uoroqui nol ones (e.g., prof | oxaci n, | evofl oxacin,

25 ank gepRinfembrdisicnls, wlﬁeltlgppf@mppwg of e gnventisg ageradmiimigyred in
ri E@ﬂmhzﬁron Wfﬂ'aﬁ%éﬂherw{h@%?ép% {(e. g%raﬁﬁ'}’agld $rQi1er£ﬁulgc agents) are
spectinonycin ycopépti des vanconycin

oxa@Wms@,'rqqldeégha@% r@muteq ng@zléqsﬁl@p)n 3%,{111&5@% 1 hour apart, at about ]

Chh&ﬁ%ﬂﬁh%ﬂéb%@ b to aH&itd'h@ur@Q%ﬂt a%gutrﬁq{oﬁﬁ% %%Pi Rours apart, at about
O her anti-viral agents can be co-adm ni stered

wi 8 RoYrRE BerpblimeePat. af phout hiyent ioghout GihAeT aeRst, atalputarhegurs to
30 NOhbdut m]&?rgaﬁapc atg%d‘t%%bﬁr@m MRul Fldals apln@rﬁ't %/Béql Mok b &bout 8

Car bovir; ovir; Interferon; Fanticlovir

peh@lr%?m, 3t aggltaéygwra Fq@opmurs W@%wuh%h((lﬂﬁtp)about 10 hours apart,
ZahGibb@DiomSurs é6lfBout ﬁtmudﬂpm af %Ia 51 hl')emes 6ut 1 Dours apart at about
(Viread); Abacavir S: -(-)- L- DDA phosphat

pr btibergsto IBdops apast o FiT il ot 2 e 1 hooks apart 36 hours
P- 13 48 Hox Rl 2pRYY, 148 BY@R k12 hours apart, 52 hours to 60 hours apart, 60 hours to 72
(DG, 13- D-di oxol any1- 2, 6-di am nopuri ne (DAPD), and

13- D-di oxol anyl- 6-chl oropurine. - 15(ACP);

non- nucl eosi de RT inhibitors such as Nevirapi ne

(Viramune), MKC-442, Efavirenz



(Sustiva), Delavirdine (Rescriptor); protease
i nhi bitors such as Anprenavir, Atazanavir,

wo-owgngwenavi r, | ndinavir, Kaletra, Nelfinavi rBeCT/US2008/001693
Ri tonavir, Saquinavir, AZT, .DRE-450; conbi nation
treatnments such as Epzicom (ABC+3TC), Trizivir
(ABC+3TC+AZT), Truvada (FTC+Viread); Omega 1FN

( BhauMpbag] 1289 uls6 89 houd! dphkt 206GbuisBe 8hhbRgSYart] dﬁ@elhb@ﬂs B9 120 hours
20Sumet r el (Endo Phar maceut i cal s Hol di ngs I nc

RoPaL dmone e(np;bo st r%ﬁ)]orl_raorﬁélteﬁa(_.pjes ‘F’@g%@? ZtCFjC or therapeut:c agents)
Hodrt a@fimlserddacitgn ihe ERGASYSM Rspar avin (F. Hof f man- La
Roche) Cel | Cept (F Hof f man- La Roche); Wellferon
axoSmtE@ [ ne Al buf eron-a %Hu n. Genone Sci ences her th
| N, SFrtaip &Y ‘?’F'H  CPER] TRHE CHRRRNES AAhsinyentipRanssas of maigpther the
5 Pheerapie et cpadpﬁ)/l,acchbrErQﬂap(e&tm@w@ a%wmugzuammtesed Cycling
| fﬁ@gw e slﬁ%aghz'st(aters bt HeeBU o gstupﬁ@hyﬂc“c or therapeutic

é Eﬁeﬁl@ﬁfo( g p@RA of BRACENoWdIDby)the DRTRASYSi0REPA %B@ad(th@&iyr(b g.,a
ar ceut |

i m Phar ceut cal
G 51 rpf?mé{%w'cs?rd'gﬁﬁ%?ﬁwc@awf gy %pqrwg 'jm mE.r{p %ds‘by the
A Zandlaistiedtioh Be g eivd dberipy ey, Qé/thlirld r;m(pRy laaRha kHerdpBgtic)agents) for a
Vi ram.di.ne ' I nc. taz '

baphar / Ri.bozyne :
10 pri R b ¢ Sg)&}%’ﬁﬁ ‘E?H“R“% { sirgneen gfaﬂé'ugw)a?f\{"’ e, the cycle in
Pﬁ&rnb Fd@lﬁcel(tﬁsﬂﬁéioﬁ@elgbﬂtb@hﬂanceg& Eﬁé 6fQRe aglents to avoid or reduce the
cher Pl ou Ri bavirin chering-Pl o
S O PEP T 1 AP SRRUPT RGDPPBL R sy e eatment
= (SciClone); Rebif (Serono); 1FN- p /EMZ701 (Transition
Thmroapﬁh|bhbs@.mexﬁﬁmxﬁfﬁiﬁnﬁﬁ&koﬂtm:sam cMXpetd of Melitveition may be

Phar naceut i cal,s. 501LY- 57031

P APHRIGT edO R RS ST PO 4 gt ek Gavs. 3 days, S days,
15 XTLo @92 ](5)61'&5 B @@haﬁnﬁyg QtmdnelsS)S, daBEH nodhB33ek 6 months. In other

(ScherL n 1Or ] bi ne . d its Br odr.ugs ANA971

et oo Bl rere RopRa%r S PaRRLE S Eent ey e repeated

Vahlmlphe:adnab:sm:oﬁ hdug ibi xgparabdd W8 hillead aiNeasal tays P dayAct ddyers days, 10

| ey utj.c Pr.a Vi T t abasi s

TP RSP & B B s Bt DB GRS 176

- zanamvir; adefovir, adefovir dipivoxil,

oshl et@ndlﬁct qsmbodhrd@m alod meanglapr@yndhsnaninemod/aﬂ ;gemmiirtg orating,

amant ad ntadi ne;
20 enrt11ana§\/ngr or’ amell ora ne%propfe r‘aflve (&fcﬁgers suc?x as c%{]rcgrs %{Q?ng oar1 more sgmptoms

t hmbreofasmd)memodsaazbmpnsnsg edmdnstmmg]totmbjwnmowddl&rwf atibne of at least

in ti.on ,

av}elﬁr%n r}g/]igr P]re erabﬁj)fj 1l lea?t%O?g&g lea JrS%LSQ%]aggeg?t ! g}%/kdg;, at least 5

Somg/dp.op kesphat i, atriyaseithng)’kg{,sn legsifS A mefigdatdeast 75 mg/kg, at least 100

I O%ghl(l na? e’asthZE Sﬁﬁ% zﬂ%afstulgga%%?k& ?F%g&gtlf%?gng%l% o& more of one or more
25 t i mndcazmdse)f tl@nmzm @ce bevy dry, prefsrabbi pmevm\mdnrs, once every 3

di ARO '

O BLRAPLAPURENE, B ol L SRR r IR
pemea,rﬁ dhyﬂ,e)ncpwem@[ dagsrionss, evg:mtwanvydﬁnonce every three weeks, or once a
trioethopri m sul f amet hoxazol e, al bendazol e, qui ni ne, :
qui ni di ne, tetracycline, 10pyri metham ne-sul fadoxi ne,

mef | oqui ne, doxycycline, proguanil, clindamycin,
suF-amni nOt , di m nazene, nifurtinox,
spi roar soranes, ketoconazol e, terbinafine, |ovastatin,

30 SOghddBmpbike Boin mmcﬁ,m&wﬂgm@s gésuﬁamoefg (RREapRALcvaluate the
anphotericin B, allopurinol, itraconazol e,

s UPEhARiED of aClIon RHRBN IS PR IrEiritolalE REY NG ASEEBHyEsthusing affinity
I 0irérategry sy Nas aat.%eﬁamrms/am EDBAN-Bke dstdy| 6kag Oadards in in vitro or
nmepacri ne hydrochlori de, enetine, polyam nopropyl

15bi guani de, parononyci n, benzi m dawl e, prazi quantel,

or al bendazole. 8)Steroid or Non-Steroidal

Anti-Inflammatory Agents Useful In Conbination Wth

t he Conpounds of the Invention 1In one enbodi nent

relating to autoi mune, allergic and inflammtory
conditions, the other therapeutic agent nay be a



30 i ndomet haci n, sulindac, and etodol ac; heteroaryl
acetic acids, including tolnetin, diclofenac, and

wkabgobac; anthranilic acids (fenamates), i nat@rUs$y08/001693

mef enam ¢ aci d, and necl of enggpc aci d; enolic acids,
i ncl udi ng oxi cans (piroxicam tenoxicam, and
pyrazol i di nedi ones (phenyl but azone,
oXppinenkdags)! aresaand omadised dnaembesimentn 6f el tdh@pounds and compositions
nab Eetone and. Qparnaceut'cal¥é.acce able salts

RIS VERTP Y ROG ARRATGTR IO 1BYSF OF prdrag St B hfethi 1 ed WO
2008/097640PCT/11 S2008/ 001693 - 177 - description of
t hehd\NbAInbBn isFerehePdefinedby tefgelce tothalfdBsiing:-cAtrhplpydestribing in detail

Ant fI d Enpl in the.
?’p&'ﬁf’ﬁ@%{f‘{‘]%‘fo @mPOUT%ﬁA%%wﬁgﬁal%& gwl{ﬁ,gﬁaprgére%%tg%ésg skane% in the art

5 Phamrmm@hmgimoahoﬁasdts td)flata'rhﬁsf;fhﬁwﬂoﬂs nﬁaWoeWac(uFéammolB departlng

10

15

ff d
é EQL'O HL]Q??S%?P %\tﬁlgftg%' é}f %IHV%IPP pﬁ? efio’l%mgﬁ axqgnp:l'es art,) setaflgrth to
Anislsrsd 1ﬁfuhd?eﬁ@m{d0’{gythé]nu@$|oh BndR0L18 b coldt@edSas peicalynimiting the

Pract f .Ph 6-1221
PR atter 95T e, BRSPS o TR By the
r efudst@iiied df all efevdlergiow idfomar latdr dpaidped, uhadch wdalldbearieten the

o _allergic disorders, ther t.her apeuti c. n
peP et Pir ST s Pana T GTA R AB LY T ieT e
buéxparifemaltdesdignyiateard b Gonsidereatafdil Rethinakt sdoped ke intdhtion
f exof enadi desl or at adi ne, di phenhydr am ne,
chWS?BW@ﬁFFgﬁﬁ chlorcyclizine, pyrilam ne,
pr onet hazi ne, terfenadine, doxepi n, carbi noxam ne,*
cl EKAMPIES tri pel ennam ne, bronpheniram ne,
hydr oxyzi ne, cyclizine, meclizine, cyproheptadine,
phggina?q1ne acrivastine, azelastine, |evocabastine,
ures thereof. For a nore detailed description
of tam nes, see Goodman & Gl man "s The
CQH ! gi cal Basis of Therapeutics 15(2001) 651-57,
10th ed). Innunosuppre33|ve agents incl ude
gl ucocorticoids, corticosteroids (such as Predni sone
or GEralpesgedrs:, T cel |l bl ockers (such as cycl osporin A
and FK506), purine anal ogs (such as azathioprine
(I'muran)), pyrimdine anal ogs (such as cytosine
ar abi nosi de) , \ﬁlkylatlng agents (such as nitrogen \
nustard pheny, aj\ ani ne qHstagfi busl fan, and
dey, folic ci#l antagonsi sts 1
JQEF met hot r exat e)>" NahH®i ot i cHGsU

tinonycin_D._mtonycin G pura
chl or arxgt

i | Xy human 19G _antil ynphocyte ghNgbuk s, [/~
(ALO), @& Nagf/bodl es (sukhCag, LM - CD3 (OKT3)OH N-y \@
ant i - COA (OKT4), anti-CD5RTadhi-CD7, anti-FL-2 - N
receptor, anti-al pha/beta TCR, anti-1CAM 1, anti CD20

20 (Rituxan), anti-I1L-12 and anti bodi es to i muno€Compnsnd 7

25

25 E. Conpositions and Methods for Adm nistering

Ther api es The present invention provides conpositions

for the treatment, prophylaxis, and anmelioration of
pLﬁ& ) gt e%tsll p%n &n 8r]d1%r %2 9§M%le?gf£%opr %)] 6:;@%?%% o(-:l{-{ll-n(%ethyl-
col‘fﬂrmm&é ny4H-Ih,é 4rtnvmht3+y®h¢nzme a3 -givh r2iag @4 t45 eahdls) of K,CO; in 25
30 I t h t

or A e BRichs BRI e A s BB For SHEO R BicRl: budrochioric
of parten wisg@meri Zmnnc’cﬁhq)neacsles noxtereo'ras store ap rapphiyin perating f@r2h and
t h&fu@e%e\%m 50 A8 %N& teptﬂ%rreshnzﬁﬁ] fim?o%%? Wﬂe‘i{ agjusttt:é1 pH7

i nvention, or a pharmaceutica acceptable salt,

s odppExémately atithrsaweated kA s@utiop raoqungth eregipjtate pps extracted with
anot her enbodi nent, a conposition of the invention
conprises WD 2008/ 097640PCT/ US2008/ 001693 - 178 - one

or nore conpounds of the invention, or a

pharmaceutically acceptable salt, solvate, clathrate,
hydrate or prodrug thereof, and one or nore other
prpphylac;ic_pr therapgg;ic agents. In another



addi ti onal therapeutic agents, such as one or nore
additional anti-infective agents. |In another

werdsddwent , the present invention is the use BET/ES2008/001693
conmpound of anyone of the fornpulas di scl osed herein
for the manufacture of a medicanent for treating a
mamal with an infection. 20The pharnaceuti cal
coetpylaibdtato (IS sl X Handithe dombinédexiraqy were washedtvatht waRat( 10l x 4)

T Ut ek AR 0 eBfoch S gt or

ongli@rgehmideonddirited) MEHe chidie pa@edtthug obgmel wastheMrepfeciplifted using

ddi ti | tL-inf t t . .
T AT N T AT TR

5 present invention is the use of a conpound of anyone

ot RN BRe BRLETTRLLa ALl ik B TRV B s

i Nfdd AreraiBEE,YS . tHiz, aHY 0179 ddn2=diss 8 HEr HYy0.600(d, ¥ & @aHaEIH), 7.51-7.49

o AR @i CEnpb0e 1B 10 WhE ny areof ) § 50 (4.7=3 0

f ormbas égl 1 HY 6l3e (sampatdibk,eH) 3.84 (st ) hveepd J=w 8, 0F), 0.56
adm ni. tj,an. Exanples of routes of admi nistration

10 [ n@]r EB§§9E%U¢]%are not 30limted to, parenteral, e.g.,
i NESNIS efra dicr, C it N A Sr47al17; Rubhdud amaor) oral (e. g.,
i nhal ation), intranasal, transdernal (topical),
transnucosal, and rectal adm nistration. In a specific
enpedpswmat, the conposition is fornmulated in
accordarice with routine procedures as a pharnmaceutical -

© conposition adapted for intravenous, subcutaneous,

15 i ntH EMRSG0 afHz, OMSQ-D6Y\©12008]1 0i9) 6 40 RCTH),7.58 (d, J = 9.0Hz, 1H), 7.47

S R T 6 s an NG 8 e g9, BB g = 2.1 871z, 1h),

enbetl{dyeats,7Ha, PR AACE Ut 061z, CH)PASIE, i1HN 6.3 (oM. 3t @dH), 3.81

in 0 ce W th routin r es fo ubcut aneous
s FPStV BT e e iRe Termod I Hard TP idttage
f OFE SIS @fcdtféreC, ;e ;5 0i00a P eFamnd:t Zl2aM+H) or al , nucosal
20 (e.g., nasal, 5sublingual, vaginal, buccal, or
rectal), parenteral (e.g., subcutaneous, intravenous,
boCogpdung @cti on, intramuscular, or intraarterial), or
transdernmal administration to a patient. Exanples of
dosage forns include, but are not |limted to: tablets;
cajH BMR (30apBid, ©SGDONS a69456S tH)ey.as(si tHy@l6a1d, 1 = 8.7Hz, 1H), 7.50
capsul es;., cachets;, troches; zenges, S | ONS;
SUPBOSIT b B2 o AR U0 &40 S5 adiaie Boar B Kby S 24, 844 190,
25 passeat, Jpovither $H), dria$s il HYy $;32ds, 6 Binst. 3 30s,2234)e3.84 (s, 3H), 2.79 (sept., J =

SO i ; atc X rosols (e.g., nasal sprays or
inhgﬁ@ﬂgéflgéﬁs?—gﬁﬁ%1ﬂ%dosage forns suitable for oral
or ESM6 e [fora il 1iF , DL @55t 5@l & Bowmdp&01.2(v+H)'ncl udi ng
suspensi ons (e.g., agueous or non-aqueous liquid
suspensi ons, oil-in-water enul sions, or a water-in-oi
| i GanpgbuadB! si ons), solutions, and elixirs; liquid
30doSage forns suitable for parenteral adm nistration to
a patient; and sterile solids (e.g., crystalline or
andt MRS 08 dTHZ DM IMB6) & A-8B€s, 1 BE Arv21(s, t t),eo% 05 v HYe 49 (d, J

[T gyieh 1 [N f I -~
458, 80m a0, SO0 ok L Shog g Al o410 0 1

;
sh
an@4l (spBpp.34 65 ags 44 Haf3.84He 3ithyve T (sem, M 6.PHz, 1H), 0.57(d,J =
ty@‘bﬁ?%ﬁ‘ vary depending on their use. For exanple, a
dosagé torm suitable for nucosal administration may
35 coRtMP slcd ferrad:NaPaSum8. 9§ Fenndi 9202 M tBHi ent (s) t han
an oral dosage formused to treat the same indication.
This aspect of the invention will be readily apparent
to those skilled in 20the art. See, e.g., Rem ngton's
Phar maceuti cal Sciences (1990)18th ed., Mck
Publ i shi ng, Easton PA.



Typi cal pharmaceutical conpositions and dosage forns

conprise one or nore excipients. Suitable excipients
war@swetsho known to those skilled in the art of PCT/US2008/001693

pharmacy, and non-limting exapl es of suitable

exci pients are provided herein. Wether a particul ar

excipient is 25suitable for incorporation into a

phar maceuti cal conposition or dosage form depends on a

var. et f factors well known in the art including,

bu@ﬁ%%—“aﬁmt-ed to, the way in which the dosage form

W ll be adm nistered to a patient. For exanple, oral

ot S GA0RT B Ry Bad o b BaE kG MeEr e P S I o1 -

5 subBHb, 1IH)f 5 10(d, A=paiHz CHI), a0 eddcl pi2ang.4HaYy | 661 dependHz, 1H),

SRR B IALPRLETD AL 0L U2 7ok o,

I ngeed, et @M)be accel erated by sonme exci pi ents such

as t r e ed t L Active
i n&#@glcgcﬁffgr ‘%#Mmﬁgj&ﬁpﬁ%glz g?‘i"ﬁh?@'gé\"g@c‘ondary am nes
(e.g., N-desnethyl venl af axi ne and
10 N, N- di d% met hyl venl af axi ne) are particularly
su ‘e to such accelerated WD 2008/ 097640PCT/ U
S2008/ 001693 - 180 - deconposition. Consequently, this

otk O o RETRERTRERSEP TP (5 10l 5 [PV e 65 £ o

us@ds et eilrBHZ hid), 70 1al,' ' AR S HY, Fr38as, 1p,ahey (dhdt= 1.868.7Hz, 1H),

STRUDiq 9L 45 PREPBATR s Mt PELBAR. 85291

15 actvHe, liIH)Q. BRijse3H), 0. kA, ose&.FH6HLoNposi ti ons of the

in [ C I (i pien t are well known
| nESHE S Dy LI Tl b T N U
‘Phar mocopia (USP) SP (XXI)/NF (XVlI). In general,
| act ose-f,ree conpositions conprise active ingredients,
a E‘Wi Iler, and a lubricant in pharnaceutically
conpati bl e and pharnaceutically acceptabl e anounts.
Pr 0Se- f C [ ctive
20 {7 31 SR RL ML aRuc0 TR0 HRRs BT CReR. 50BN 765763 om,
pr eHyé&lsatd,di=zeeHzs t ), 7 (s d HyelgBggd,um St,8arty €H), 86Tid, S = 3.0Hz,
in ti fuyt en S a r ut i,gal
cotfbdi PlorDaial Godaie Forma eomply ol i Bactd - 6oRE 1K), 058
i n@t, édioeditzs6Hyi nce water can facilitate the
de at i.qn of ppﬁpluds.,l: le, the
adg{:é?]i oc?fdo?r %‘i‘é’?@é d. ,’gsg u"fj's4€v|8r'3d@fyt$ﬂgbcept ed in the
25 pharmaceutical arts as a nmean of sinulating long-term
stor i,i3. order to determ ne characteristics such as
shgflﬁ-g?q—ﬂj—g' or the stability of fornulations over tine.
See, e.g., Jens T. 15Carstensen (1995) Drug. Stability:

Pri j i . r. r ,

a7 g7 50N PRo BT I CRau ittt 7e e BFE R g0 e )

dea6fidsi t 1 8n7. iz, 3 by ¢oldpbaRdblz, HHUES7 tchd =df FHzg i Hpfl.51-7.48 (m,

wa Jrubayj i e reat, siggfifi _
30 951,798 Qe Tl Ko Ber OF (B 92tz SO AR s -0,

endOHnt 16D @4 4isr | g6 AR (el Hi tub2ds, 2HaddS (hgH) patkéagitng = 6.9Hz, 1H),

st Qr. ,7 =S 0 and use of fornul ations.
20%23“3%’536? pﬂ’ ar

ceuti cal conpositions and dosage

f oERISeicdtfpreCoinsdefd:F otV | ddnF vedpf BeadtH)isi ng anhydr ous
or | ow noisture containing ingredients and | ow
noi sture or low hum dity conditions. Pharmaceutica

35 corpmaewd8hs and dosage fornms that conprise |actose
and at | east one active ingredient that conprises a
primary or secondary anmine are preferably anhydrous if
substantial contact wth noisture ancUor humdity
duri ng manufacturing, 25packaging, and/or storage is
expect ed. An anhydrous pharnaceutical conposition
shoul d be prepared and stored such that its anhydrous
nature is maintai ned. Accordingly, anhydrous



30hernetically sealed foils, plastics, unit dose
containers (e.g., vials), blister packs, and strip

w@zokse7edthe i nvention further enconpasses PCT/US2008/001693

phar maceuti cal conpositions-agsl-dosage forns that
conprise one or nore conpounds that reduce the rate by
which an active ingredient will WO

2008/ 097640PCT/ US2008/ 001693 - 181 - deconpose. Such

COPROUASon L DVRGEOSEL T P 10,071 DaRnet - om0, 26

anidj bx8.dHpt1$) sSUSH(das=as&ds, bHY, 7a0i(6l,] <30l i HEr739 (@rJ = 6.0Hz, 2H),

R N RN T R SRS

or ), A8N(sN3IsY, . (Rpr., 02N ez, N, @STH.AG- @SHEi6sGr et e

(D8 eRettEin B Qe el £ MG,

“liquids (e.g., flavored syrups). Such dosage forns

10

15

20

25

30

35

cogtainngiﬁdefernined anounts of active ingredients,

a ‘prepared by nethods of pharmacy wel |l known
to those skilled in the art. See generally,

aB o MFREDVREEUEIF Bioe Rofled e el rodage: 2. 751 0.0

f of sreHRfIH) TR 3 (adent 2.0n8. 2K L 1 P, eps3r(ed Hy.0aempi)Né. S0yt 118, 6.31 (s,

T ah e daRe 8 ¢4 R eRnl Dol Colfi maleyTap28s 2

cqmpoumwu?q?LE€haHﬂuﬁs,_Excipientsfcan t?ke a wide -
VS HF i RS ARt 1 b oo S RdRBIY exct pi ents

Forme i ncl ide. but are not [imted fo, water.
1%%¥§%%£§iﬂoiis, al cohol s, flavoring égents,’

preservatives, and col oring agents. ExanFIes of
sl B, BYR-D8Le 1B S sl BupPEREY® I 8, 758

i n@l| Jde,1 HaUtH)ar.60 (oY =I3i3H4, €d), 709 (&, d-chie s, 0Hs UG 6.97 (s, 2H), 6.51

afert =Sl FhebRT e Pk RABTE W g La d P Aty % 310,279

ageep: sJ =Batauge), 066 ()di=6.BEs6Hpf adm ni stration,
t 5 d es I esent, t .20advant ageous
or $358§§§5c%ﬁﬁﬁﬂbgihgggPh§%HWCﬁ&g%§§§éblid exci pi ents

are enployed. If desired, tablets can be coated by
stﬁndardligueous or nonaqueous techni ques. Such dosage
f < je prepared by any of the nethods of
pharmacy. |In general, pharmaceutical conpositions and

dox f r re uni.{ grm ontimately . .
aar vl BB PRLT dafd it S PTR o Bl o e PR

f i heMy 18),Vi.89«d, SoB.ilHz,cdl)r 1.29 €, J o8.7blat ), ant74B€ém, 2H), 7.04 (dd, J
shapi, ng..25t uet - it h sjke e I 0Dl

mes ol B P L ORL P R BT BER b ) s e
caiipy 23%(sept., dr- cmHzI 1 HY 0.58ddpre68kdd 6Habl et s can be

pr e kNGol . 8. SUi hi ne t he

acﬁ}\\’g/}é c?:‘rj}kéér/rgﬂ éﬁtﬂgﬁ?zﬁ %9f lr%égqlwﬁbémﬁ%g&fjgﬁfﬁ such as

powder or granules, optionally m xed with an

exsi pi Mol ded tablets can be made by nolding in a
3&519 %9314chine a mxture of the powdered conpound

noi stened 30with an inert liquid diluent. WO

2004019 LG IQRGH, Ho32 U829 490.4 &kn+1).



Exanpl es of excipients that can be used in oral dosage
forms of the invention include, but are not limted

wo ooskdmders, fillers, disintegrants, and | ubrPCHES208/001693

10

15

20

25

Bi nders suitable for use in-gf4rmaceutica
conpositions and dosage forns include, but are not
limted to, corn starch, potato starch, or other
st @ompmmd 1¢el atin, natural and synthetic gunms such as
acacia, sodium5 . alginate, alginic acid, other
alglnates powder ed tragacanth, guar gum cellul ose
andi NMR @69 MEr PVWE-Dé) §. 9.9%tshit), 881 (sullds 8,54 ¢4 lJ1d. 04z 1H), 8.46
L 0 I I d
SOk I BENRPHTEL DA 65 4L 08 (G0 L Sl 15 .-
nre8 thiik, 2¢%) 4.82 (@,slé{) @8 bldgéat iH 2185 6 37 &5, ¢H), 4.97 (S 2H), 4.37 (s, 2H),
I u}lo g 8
gpéy§18?¥ g%g0§$g*.}ngggéﬂfﬂ1b%%@p? X?ﬂ%es
thESMGfCchIQ)SBIszII)IIOeST@tSﬁQ fundi ¢17gcMgi)al | i ne
cellul ose include, but are not Iimted to, the
materials sold as AVI CEL- PH 101, AVI CEL- PH 103 AVI CEL
RC&8dqundVb:CEL- PH 105 (avail abl e from FMC Cor porati on
Anmeri can Viscose Division, Avicel Sales, Mrcus Hook,
PAQ, and m xtures thereof. One specific binder is a
m X YMR @GP0 Mz BSIEDA) & | He8el IH) bk(saitt), 8.6d{divF 1.5Hz, IH),
ca Lhyl I I
Sl BBHET L 48 SHhPRR GRS, 2P MR, AR 0. 14 . 11
addis (ddeg=2rcV.8ds 1AW CHLsPHH)160 3} (sahd), $86(cRHL303- 4L201(m 1H),
£y Il S : I t;h
raE R E Pl AT oA (O ROCL R S, 608 HDea
heEBMA ciﬁdbnﬂdizsms 2488. 1Ak ound:n 8% (Md) "t al ¢, cal ci um
carbonate (e.g., granules or powder), nICrocrystaIIine
cel l ul ose, powdered cel |l ul ose, dextrates, kaolin,
magainpaind 2&i | i ci ¢ aci d, sorbitol, starch,
pre-gél atini zed starch, and m xtures thereof. The
bi nder or filler in 20pharmaceuti cal conpositions of
t heH NMRe@309 &z, DMSEhDERS | Y1. ¢ (esldht 9.7n(sf B 4B 6l =5BHzo1H),
ab 9, Weig fit tical -
ouk go% Jm’?.s,l‘.kla%gglzgﬂfgo@ml henp A &r RGP 13, L) 7:56 (6,

conposi t1on or Disinte are used’
t he OHanibs1.$2 @nk= dB8HEHdD)i hiefidi bn48o7- BiovHie - i, ét—s2 1,8.7Hz,

t hag Gs%ﬁ?%@ﬁ?%’ﬂ%%%ﬁ%@%i@ (3], PIIROMD, 432 (¢, 1= 6.6Hz,

envi ron ets that tain

di gilhEedsnt: Jrﬁaé/ﬂdﬂ sHh2e§r(ad & 6.9Hzs 210k Qéé (d vt 6.6Hz, ﬁHé;e

th 1 t tegrate at a
e S PR e, S T one. “Thus. a

sufficient anount of disintegrant that is nei t her too
nu o little to detrinentally alter the rel ease
ofég égggblve i ngredi ents should be used to formsolid
oral dosage forns_of the invention. The anount of

di si ntegrant used varies based upon the type of

formulation, and is readily discernible to those of
ordinary skill in the art. Typical pharmaceutica
conposi tions 30conprise fromabout 0.5 to about 15

wei ght percent of disintegrant, preferably from about
| to about 5 weight percent of disintegrant.

Di sintegrants that can be used in pharnmaceutica
conposi tions and dosage forns of the invention

i nclude, but are not limted to, agar-agar, alginic
acid, calciumcarbonate, WD 2008/ 097640PCT/ 11

S2008/ 001693 - 183 - mcrocrystalline cellul ose,
croscarnel | ose sodi um crospovi done, polacrilin

pot assi um sodi um starch glycol ate, potato or tapioca

starch, other starches, pre-gelatinized starch, other

starches, clays, other algins, other cellul oses, guns,
and m xtures thereof. Lubricants that can be used in
phar maceuti cal conpositions and dosage forns of the

5i nvention include, but are not |limted to, calcium

Stearate, magnesium stearate, mneral oil, |ight



15i ncorporated. 2)Controll ed Rel ease Dosage Forns
Active ingredients of the invention can be

W@y ster ed by controll ed rel ease neans or bRCT/US2008/001693

"~ usi ngxfor exanple hydr opr opyl ne

10 ;

15

20

delivery devices that are well9sknown to those of
ordinary skill in the art. Exanples include, but are
not limted to, those described in U S. Patent Nos.:
3, 845,¢70; 3,916, 899; 3,536, 809;~203, 598, 123; and

4,608,719, 5,674, 533 9,586, & 591,767, 5, 120, 548
5, 073 543, 5, M 56 ahd !5, 733, 566 eachr
of whi s | Acarpokated herein b ef nc} wBt€ N10°C, 3 hours
dosage®to? ms can He _lised: 8 prOV|&%°sIo

control | ed-rel ease of one or more act?Pve |ngred|ents
y| cell ul'ose;” ot her

pob matrices,” gel's, permeaple Jenbranes, osnotlc

HF, 0 °C, then reflux for 1/2 hour
syste nHItllayer costags, mc marglcles
| i posoifes CY 05 RNENES 30 Q@ COYT hereof

provi de€tthe ed rel ease pmf‘ofl | @BnjNH: C'\)J\

N\
‘proporti ofs. Suitabl e controll ed-rel eade forhulatlons LJN

known to those of ordinary skill in the axt, |nclud|ngU
t hose descri beg herein, can be readiby se{ efted for

i ®Ctive |ngred|ents % ention T +mr\
YIS enconpasBEE i ngl e vosage for4§ ]

sui t abhe oral adm nistrati on suth g ut not
'|Inltedmhm>§Tag%§tS capsul es, gel c&8psh-vand—30capl et's

that are adapteddfor controlled-rel eas a AK%
control | e@ rel ese pharmaceutical products have a
common goal of inproving drug.therapy over that

achi eved by their non-controlled counterparts.

| deal | t he use of an'optinally desi gned

coPorshreed- r el ease preparation in nedical treatnent is
characterized by a WD 2008/ 097640PCT/ 11 82008/001693

- 184 - mninum of drug substance being eﬂBoned
cufé Dj?enéﬂﬁwa'someyléﬁwaictap@r€5 Phea S e hP & Adtin m&P mL

ti ﬁ@hloﬁ%‘éﬂa@ﬁ@eﬁ@@onﬁ)fenﬁ%%@l\éﬁ%feﬁm%ﬁalﬁl%mﬁlld@u (W’gS 15 75 mmol,
i ncl ude extended activit reduced dos

f r ERRueHEY) andatavtie P@%%G}{BMF (Qﬂtmlc)cfﬁ‘pll 'i'oé.'hc%""’%é'td excess (COCI),

CORtre Qdh&Ld bf kRa$ evdpories! aItHeQé!;ﬁiu@R\@s ates%waal ﬂph 00GnL
initially release an anount of

i ni';'F'éaﬁoé‘r"r{h)a"‘t At regteg gt - sw&em& é@nwr?@dal@é? figg 15.0 mmol, 1.00
t hefuaneistinterfifmaé .2 205 acka@l 1.5 ed. )Qi@ﬁ‘t’(l‘ ﬂﬂ@hé Nour Normal

rel ease of other anDunts of drug.to maintain th

| edFOUsTVar kR s gVl Jisolens SAYA aiaht browp F‘é@tth%\)‘é‘ﬁ W&ﬂ]ed with ether
exios e, 4¥lﬁ5d1gdox?/f-5 -IsbprBpyl INY(1IOmEHRY1- [1RindBIL 1Y RibBnaMick (A) as off-
constant. | evel drug I n the body, the drug nust be

r eVBIEWHd f T ehet A WBSag¥ ¥  orm at a rate that will

repl ace the anobunt of drug being netabolized and

excreted fromthe hody. Controlled- 10 eIe se of an . .
BT h e eLed AN VERP I FHEUH P & AP auesl 0.8 8uiv) ing0 .

comlt&luaﬁ&t 1 Ccue theke hbuks. TR rehdtigh t@durt Quas Pddled to 0 °C, and treated

Lot TSRl el b T B e 6 o

f ofridileedss pagat. Nl Etmpematanvdmmprdnsesa 18 recrystalization in

t her uticall r 0 | act.i ca fectj .aouyn

of EO ORGP 5P PRy sop e ey - AIEPESh-
15pivbenmaeist(Brad elloweaeinbablgel = alniol, S vat e, hydr at e,
clathrate, or prodrug thereof, in spheroids which
further conprise mcrocrystalline cellul ose and,
optional Iy, hydroxypropyl nethyl cellul ose coated with a
m xture of ethyl cellul ose and

hydr oxypr opyl et hyl cel | ul ose. Such extended rel ease
formul ati ons can be prepared according to U S. Patent
No. 6,274,171, the entirely of which is incorporated
herein by reference. 20A specific controlled-rel ease
formul ation of this invention conprises from about 6%
to about 40% a conpound of formula (1) - (XV), or a



3) Parenteral Dosage Forns Parenteral dosage forns can
be admi nistered to patients by various routes

WO nosogicang, but not limted to, subcutaneous, PCT/US2008/001693

10

I ntravenous (i ncluding bol us jiggj.ection),
intramuscul ar, and intraarterial. Because their
admnistration typically bypasses patients' natura

de’memsar&aaw)l(mss f;cmmﬁama Nadgsiv. )R AREV Al in 80 :2Ufoxane at 80 °C.
forns are prefer y _st | e or capabl e of being

st ephyd F%&Y‘fjﬁ”&ﬁ(l&g 301 il A0 0-papiyn V2 aggled ypdes yigorous stirring and

Expiarli@ss®iC pasERitiedl TROS AR H8¢ &Rl ReH Ut @nd Altfecal ®o
not limted to, solutions ready for injection, dr

pr%’&ﬁft"ga‘?ré%V’Pt &lask colpms gprification yieldgy desired mtermedla){e (C) as light
200810Q%8R4-BETS, 154 IR H9H1693 - 185 - suspended in a
pharnaceutlcal y acceptable vehicle for injection,
suspensi ons ready for injection, and emul sions.

SuchidR)a&erMRRIbEIED. Ot51§I @tO 9@1’%1@3 HERE iR 10FRVEIRE ], at 0 °C was treated
par ent eral dosage of the invention are well

ARSTINRTI S o8 llq BBl A Qe e 10myingtey exvepcYyapgemoved, and

buthe AsRIuB Qs Mixl Ve nttéhnem&ﬁt:) t(pis bi3b &mhd1ono bRV .) in 10 mL THF
aquequs. vehi cl es such as, but nb ‘imted to, Sodium

Chitdr e 14ipiseies dien hraterba refbix iy 3é’c't"|“b‘ﬁ5 oden} yasgemoved. The
| njesiatid Q8 Fgum&l smm@rmltywm prlmzému ,amen@ns (Zilild

Lact at ed I njection; water-mscible veh
s ugiRengyl oxb-étlsolﬁ&pyll-mﬁpxlbbi 3 6]tr|aé9lrﬂ]yl] érr&eélms-ll H- mdo]e (D) as Ilght brown '

" polariaidy: £roe2ochde10kovs RIEEMNPO LIRS, &R SN0l mel H)"2609.4; Found:

15

20

25

non aqueous vehicles such as, but not limted to, corn
0940t tonseed oil, peanut 0|I, sesane oil, ethyl
oleate i sopropyl 10nyristate and benzyl benzoat e.
ounds- t hat i ncrease the sol ubi | khﬁ’Of one or, nore
P

of Inm@e%? (Dkobtaingd @Bevertas subiesdge &d (Heperialyesthhydragsnagign in 10

| NGOrHROHabET: HodtsO ReRev4ar payt%atlsold@ﬁ g@e Sf[erﬂ‘R‘iaﬁtfl lt)hﬂethyl 5-
i nvention. 4)Transderma

Fo2rfisdirydipe Fﬁﬁppyltpbﬁry&ahlg Hazw(:ﬂl;&meawgéﬁén%wgas light

of brtotm sblihv@mmgom 16 glol @e%) b NMRe(300MHZ, DMSESLdd)D8 Qopm): 11.06 (s,
t hal.m ¢ sol uti ons ﬁa aerosol s

o IE S O B A @ a] el 287 P ShtibairBngs? /=30 He,
SUSHPD%Q@SH) cvrosqam'r- §.0HEE. KARWH)! ©90@e s ofl .25k, l1H) 684 (d, J =

the_art, enlng ceutl I

el 2Reel iy 69865 ¢ Lru00T. THB S s B ERS Guldh) S bk 2H): .86 5, 3H)

Put)bs alebig ~ stEasi, oR); B 5q8d) + Blenndelds. iIRIMS ealcd. for CaHasNsO, (M +
rnaceutlc(g Dosage Fornms (1985)4th ed., Lea &
Pg@” PAMdGE bhi a. Dosage forns sui table for

treatlng nmucosal tissues within the oral cavity can 20

be fornul ated as nout hwashes or as.oral gels. Further,

trgﬂ§E§Pﬂ§é:dosage fornms include "reservoir type" or

"matrix type" patches, which can be applied to the

skin and worn for a specific period of tine to permt

the penetration of a desired anmobunt of active

i ngredients. Suitable excipients (e.g., carriers and

di luents) and other materials that can be used to

provi de transdermal, topical, and nucosal dosage fornms

enconpassed by this invention are 25well known to

those skilled in the pharmaceutical arts, and depend

onthe particular tissue to which a given

phar maceuti cal conposition.or_dosage formw || be

applied. Wth that fact in mnd, typical excipients

i nclude, but are not linmted to, water, acetone,

et hanol, ethylene glycol, propylene glycol,

but ane- 1, 3-diol, isopropyl nyristate, isopropyl

pal mtate, mneral oil, and m xtures thereof to form

lotions, tinctures, creans, enulsions, gels or

oi ntments, 30which are non-toxic and pharmaceutically

acceptable. Misturizers or humectants can al so be

added to pharmaceutical conpositions and dosage forns

i f desired. Exanples of such



WD 20081097640PCT/ US2008/ 001 693 - 1 86 - additiona
ingredients are well known in the art. See, e.g.,

w@Reovsfogiican’ s Phar maceuti cal Sciences (1980 & 1BQDYSA68/601693
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and 18th eds., Mack Publishi-n@7-East on PA. Dependi ng
on the specific tissue to be treated, additiona

conponents may be used prior to, in conjunction wth,
or suhsequent _taq treatnment™ath active ingredi ent

t hgol nkentio C%ﬁ%¥15examp penet r at 3 enhance
be UFEd)t 0 asrkst?sx. ig deli vng the atPi&e |ngred

to theytissue. Suitable pengtréeiton enhancers i nclyde
but areinot | FRER-Bd to: aceP®ne; vari swepal cohols SMUch S OH
as ethanol, oleyl, and tetr%hydrofuryl al kyl

sul foxi des such as dinethyl “sul foxi de; dinethyl
acet am de; thyl formam de; pol yethyl ene glycol;

(@)
o]
5
IO

3

pyrrolidon uch as ponV|nyIpyrr06idone Kol | i don
grades (P one, Pol yvi done); urea &nd vari ous

wat er - 10solubl e or |nsolu ters such as

Tween 80 (pMfzysorbate a Sﬁ 0 U&orbitan

nonost earate)}—sthe Hp phaLnaeeuLk&alHO

conmposition or dosag Dk OF of tissue J i

t he phar m¥EWRT cal t| on or ,'%@ formi NH,

appl i ed, smyp.ml so be a j usted to mnmnmvs _leery of
one or nore active ingreflients. Simlarly, the
polarity of a solvent carrier, its 15ionic strength,
or tonicity can be adjusted to inprove delivery.
Conpounds such as stearates can al so be added to
phgg

FRdeuT? ealimebsmpsiontof dA20s (0. Himalgeof fidsersomylesorcinol in 50mL of
adyQRMiRAE QB s omPbE BIOH Bas Iaxcﬂerd% kd Frh(;l)/ofo{arbon disulfide drop wise (5
i pophilicity of one or nore active |ngred|ents SO as.

t omitppprsly the gesulltgrs rpixturgy wap ingldhye grfluged att EBar@ifers3te aith a condenser.

Seﬂ?&ﬁro%aﬁeéfﬁ taﬂg%{)vgspkg tvre? fa‘eg{o;‘%(? ﬁo@gﬁmmk QMY tofe Aultant mixture
deWpy

hwé Folg Warer pechesidified with @NHIGIdIIh 4u§refihe precipitate thus

Zog%t%&f &a¢ fikakd §nd Jﬂr)!ﬂééit ?ﬁn@éanst%' Vb is dﬁéd)t hﬁ;v@@ér' ¥&vas further
i ngredi ents can be used further adjust the

pr &ipwlted és 95 EtQrac: Mé@UIfP'P‘H’ge doehovsr NP7§94 3'53) PHgAgatedto obtain 8.5g
Fr 6HEPOYu @D 289RAIsSEL at i on The anmpunt of the conpound

or conposition of the invention which will be

effective in the prevention, treatnent, nanagenent, or

angrPrat TSRt sArréll SRARE 0PY.08 (RRMEHRY) of £iD1208L of anhydrous Et,0 at
25.proliferative disorders, such as cancer, or one

mo? &C s\pBrkiied ¢ Pregag i 1 0N | Taythe yeswlfanhmixsrse Wag asded aa%g (61mmols)

seyﬁsotyz &bp the (ih:%ﬁﬁl@g %.mnﬁlﬂohg Q&Y pRBiditdtd &/ak AHNRAPYA fier the
whi he active ingredient is a dm ni stered._ The

fr %mevean&“amgeﬂ% 3t RTHes b andrthe Riedrjtatss ﬁlger% washed with Et,O
f agdddrRdSORgGd £@ef or each patient depending on the

speci fic therapy (e g., therapeutic or prophylactic

agents) adm ni stered, the severity of the disorder,

dl §fﬁ§% ﬁrm&ansilor |1ap,oftuh@mreeiatee3 Qhd aded. i ske ﬁﬁlh@ra,wéiqaeated in
response, and the

meme%ﬁ f°h?‘§1"a ra§/7Q)fC Méowveﬁq Thepresidueiwas digendved "h%;} D&N MeOH

exsrrda;ﬁ@éeattmdugrr HPphugles §ih££§eﬂ’ Q%A Glith\FRO A The RGulfahOPBIloW solution
vitro or ani { systens. uita reglrrents

aa nmodel @ 3 I
calapePnsenrated agd iy ‘Hh‘éass FP‘T’éﬁPrFCﬁP‘E"F? usipg ERQ-
consi dering WD 2008/ 097640PCT/ US2008/ 001693 - 187 -

such_factors an by foll r e 0

7 oSbEPE T e rpersian a0 b StmRhE iy A3 AERR 1.3 7mmols
Physéxaimid hgdriedeke, Befsg r(e8semo kY bhpgtlline i3 Bthd) of dnkpdiphsadiyxane was
doses of a small nolecule include mlligramor

m crogram anmounts of the small nol ecul e per kil ogram

of subject or sanple weight (e.g., about 1 m crogram

per kilogramto 5about 500 mIligranms per kil ogram

about 100 m crograns per kilogramto about 5



mlligranms per kilogram or about 1 m crogram per
kil ogramto about 50 microgranms per kilogram. In

w@enengle4o t he recommended daily dose range of BCT/US2008/001693

10

15

20

conmpound of the invention fen98he conditions descri bed
herein lie within the range of fromabout 0.01 ng to

about 1000 ng per 10day, given as a single once-a-day
doside®. éOga(rlaﬂ?hyncﬂ}Sofd-igﬂlzckhd heasea niitioodghouto &C fayh. After cooling
ane enbodi ng, m nistere

dat:ﬁ >r/m)|ctHre eth'ﬁa 1|ds wg th%éeét oa'fi %néisthe ébt ge Vs Cé)'ni:e&;rtratgé W;FT g;srdue was
dothen ¢}amgao§h;d1eti b dbeaid 0.0g0the ptodbet Agoff vhabauid. 500 ny

pei, e b

oo RS sEr S P s B B ST S el s e

t hEZSa(nistmlezd]IH))e?th(st 118y, ed84d, Jo- 1.8ME 1 HOLGSAS, (s, i@ ages(s, 1H),
ab 5i eased if

neroeadr it 3 Gsealm A0 080 2000 8360 my per day

asE®VIE kied far GA1HGLE4@DHS@8.0T; Fdund: d@2l2 ¢dsHy, dependi ng on

the patient's global response. It may be necessary to

usg, d dosa g5. of the active ingredient outside the
ange%—HESCIosed herein in some cases, as will be

apparent to those of ordinary skill in the art.
Furthermore, id_is noted that the clinician-©

treating phyﬁician wi Il know how and when n: j
interrupt, adjnst, or terntnate therapy in

20conj ungt j.on th indiie Opat i ent

Different{thdra eutlcgf e tive amount |‘ y be
appl i ¢@ fo dlfferent di seasg or | e.g. a
prolifer e NH sorders, as will be redd Nhomn by

t hose of d1hary skill in the art. Slnkhﬁ anounts
suf fici enP t8 prevent, manage, treat or anel V& at e

such a di sebse or disorder, e.g. proliferatjve o)

di sorders, but insufficient to cause, or su ficm“ﬁ{ L{g
reduce, 25adverse effects associated with the

conpounds of the invention are also enconp sed By the
above described dosage anounts and dose frequeneiPEA, THF
schedul es. Further when a patient is adm |ste§ &RT
mul tiple dE gEes of a conpound of the inv t on, not
all of the ages need b the sanme. For Ie t he
dosage adm |stered to the t|ent may be |ncreased to -

ophylact|q4g t her ape efi fewt of the
may be decreased to 30 edu ne or
S that*a—part—r—cul ato enty

-J\spec %F‘oodl me e/ 0 e L Hand R=Et
? % or a eenPudnd of the

i nvention adm nistered to prevent treat, manage, or

anel i orate a di sorders, such as cancer, or gne or nore

synptons thereof in a patient is 150 Jlg/kg

preferably 250 jig/ kg, WO 2008/097640PCT/ U

82008/001693 188- 500 %, 1 g, 10. .
WQ””Q@“W@/"W@”Z@@"HQ? K oms%yokg)f 2%@(§§%@oi)ﬁ@roamrde 1in

rrgtdogmLJe'iQ JXBH K Gvas @adeatagoplmdemhﬁrrom)eraefne@o patl, emu nSmol) The

body wei ght, | n another enbodi nent, the dos
cofPBYF tadHIEH of AT b eB A AR e AT qifudrfe 0.2 mL)
| NWweddded AHE sBirilg6emd hid apB@WE file, mixtR@tvas mmageroomrtemperamre

anel jorate. a oliferative disorder such as
o HEFouTS gD B HEVEELy Hit BECTHEDUH 1] GTASH Bife vith ety
| Sac@tateNThe etmeneafor@nib frgtidne wate dred (&azsoqganﬁaoﬂ&nmged to afford 2.0

0.1 0 12

r.rgg ngreéurfbas a(r)trg?a% fc{agln%hﬁﬂro%ibct% Bseg ngmﬁgrate& lﬁgrn%ﬁxttr%actron
20 ng, 0.25 to 15 ny, 0.25 to 12 ng, 0.25 to 10 ny,

0.25 to 8 ng, 0.25 nyg to 7/mg, 0.25 ng to 5 ng, 0.5 ny
to 2.5, 1 ngto20ng, | ng to 15 ng, 1 ng to 12

ng, 1 ngtol0 ng, 1 ngto8ng, 1 ngto7 ng, 1 ngto
5nmg, or 1 ng to 2.5 10ny. The dosages of prophylactic

or therapeutic agents other than conpounds of the

i nvention, which have been or are currently being used



al ., eds., 1996, Goodman & G|l man's The
Phar macol ogi cal Basis OF Basis O Therapeutics 9th Ed,

woregogrwHH |1, New York; Physician's Desk Ref eP&ntg2008/001693
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(PDR) 57th Ed., 2003, Medicali9gcononics Co., Inc.,

Montval e, NJ, which are incorporated herein by

reference in its entirety. 25In certain enbodi nents,

when the conpounds of the invention are adm nistered

[ anonbitiroatOif tmazsle dridiesodrheixtitrb @t efhya sdlin@ntdfi@rlagbfdg/drazonamide 2

, l.acti.c ar era tic t

%%Rl S er ed '¥ 2fégss hgnﬂgprﬁt ﬁ%: aép%\ (51 qsépsw'sﬁ RafPigpgn of ethyl
m chldresoaagae (9.6 inlhaup nﬂ.pefrT},[F aﬂid thbouy rﬂL bbmrsoﬁrpﬂyltmylahme (8.09
about 1 -to ab Qur.s out 2 hou
abBiPd3 —[tr}fgd?aézpcé"pg? § Strgfl o outfo'J 1 ﬁé’ﬂ?g' o 28H° %j Wo {fding water.
apélret aql&busahrﬂution4whsouxtﬁaclted) talxeutvitld eyl raSetaﬂarThe atmbined organic
2O U b INFSAR0 U SoVaNR TR bre FuTpEY s and o
abazrantgeanh@bous leeaativ). ale mbmut céh b@sn’pErated l@tﬁlt&m@t}mmghsa plug of

a ours to ut 10

snﬁc‘ta gfg%% Rj?mg twcl)thglbgn%xai?—%ﬁ)q aé:etaats at aE a{les—elhyl acetate to
homlstetesxerabocmd is 1@ ldmilhysinaipg e, silah gdhmlgwﬂlﬂethw aresat or ell§l acetate
hour§1@p ehmn%B hours to 24 hours apart, 24 hours to
36" hour s ' ap ar? 36 hours to 48 hours apart, 48 hours
to 52 hours apart, 52 hours to 60 hours apart, 60

gﬁ?egara(l)lgp tof a %larszélgg%g%?:%{??s%gggsé u%c%lggf?’ h r% 8?0 235 Omol) of
96aclrcb«t|ms8 mpaxf D,MR)Wa%dthJﬁ sili @ isbptbphlaoire. 'Dl&rml.xtdmwm’m”ed while
en}pe% £ I'yleanr%n’c owave B 801 $or 4I3er apk%er {oohg to 1BY ort)en¥ eaa?uré The mixture
or therapeu gents) aré adni ni stered w thi i hRe
S aw®s pxair@nmtwi 85mL ofl matere pchivas extizottd nipat smes)mﬁh d|5—xnbrpemons of

the invention d one or

St% ace ate The com‘)mec? i%/rlu(é(f;rtaa&onarwe »é/arlsa}llge cI:eCtlrg%s \LI{L \5vater dried
ar @Jaesz@l) [ amal ¢oyncamhawm igtersad. Theclesidge t\*vertamynatqsgrmhvcéei&oz, 1:1,
t hﬁex%rgﬁrsnaegléyslgarc%%tefﬂe S)U{cjl rt%%d t61'lr1n e;? I (38‘|elg td aﬁ‘o 8' 5r481§1g (50%) of
t|ﬁempmmhmoued1ﬁ?“hhexmdn1nlstratlon of a second
therapy (e.g., a second prophylactic or therapeutic
agents) for a period of time, followed by the
admnistration of a third therapy.(e.g., a third
pr t kG .OL. utic agents) for a 10 period of
ti%%n%lggsggwgﬁ?hpggﬁgﬁrepeating this sequentia
adm ni stration, i.e., the cycle in order to reduce the.
dellen%8 prasein isgfbtaimedifioma¥itessgen (S PEt 770h eA ssgpebitfter: 109 mM Tris-HCI,

VEH h AenlLRR! gl 88290y McSpolyvinyl
By 2 pINERER S RIEMBCEEMGIEL AR o ( 28098l 09887 Bldolyviny
ce¢lt=<zin0hU§Pr’bb3JH‘VnE/ht)§P1 0qdrarpbipined frem Sipimat HeMglaphite Green Assay (see

¢ OI(K@&U@QMQI ME@ %Obi{]\ég %9 R nd¥d Q%allﬁ ﬁ)selﬂ&rﬁi)r @ﬁ‘ljn Hggn of ATPase

adm ni'strations may separ at e east

dazycgmt)goﬁjé%pgo p@tqyray@neﬂyg{ggﬁo @gygn mlgsadéyger (3600 @yy rls ij@l Ph7.4,
da}'@mMZK@rp %ﬁﬁ ’Mgéz)q%rci(ed §/1tmﬁ{Pr¥§one% %JE‘&BLJ&%) orliflthe presence of
ot her - di nents, adm nistration of the same
pr@fiﬁwmﬁméa BRSitiVREPRIpBL B compirg ofty iyenticageaPévelalate.

t hﬁlaﬁélfﬂegréeh rr@atglerg rI]S zmayd B SERAbAL ?ﬁje rQMnﬁés alréel"f}&fbaéa at 37 °C for 4

| east 1 3 days, 5 day 10 days, 15

30hqglasy9§d s %ur@ gygate bLuﬁ'ﬁb@tl%Sw/v 7@|%§;grate3|srpg¢ﬁdng theé?acgon "The plate
MOREHA by R E@I@@%@a& I“ﬁth%nm@wzﬁwm 6idemi nvent i on

provi des a nethod of preventing, treating, ZOnanaglng,

or anelloratln% roliferative disorders, such

cafxaspple gy Dsgradationofispd0 Ghienffotetns, é‘t)]‘“h'@ﬁ?'UOfrE%PﬂQ)é§"V"y
conprising adm nistering to a subject in need thereof

a dose of at least 150 jig/ kg, preferably at |east 250
jiglkg, at least 500 jig/kg, at least 1 ng/kg, at

|l east 5 ng/ kg, at |east 10 ng/ kg, at |east 25 ny/kg,

at |l east 50 ng/kg, at least 75 ngAg, at |east 100

ng/ kg, at least 125 ny/kg, at |east 150 ng/ kg, or at

| east 200 ng/ kg or nore of one or nore 25conpounds of



30The conpounds of the invention may be used as

research tools (for exanple, to evaluate the nmechani sm
w@to0aoeicen of new drug agents, to isolate new BRTES2008/001693

di scovery targets using affi.nppy chromatography, as

antigens in an ELI SA or ELISA-Iike assay, or as

standards in in vitro or W) 20081097640PCT/ U

S2R08/ 00dIGHId-Cell9Iturei N Vi vO assays). These and ot her

uses and enbodi ments of the conmpounds and conpositions

or ATy S Srerpn PR AP0l SRR S T mr o ape v
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copstr qu
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i nvention, including the substitution of all
equi val ents how kiMetimddr | ater devel oped, which woul d
be within the 10 purview of those skilled in the art,

10 anBT-dRérejlsre treafed mithl OstriMyr2 ndt, ondifdof ¢Tmh@ésp¢snive control) or

ex@ﬁr. n?;}:]}\gelatlr Sg lgap: nﬁgl?ndto(?tigqn\%gﬁérl %Fn? noD medlum After

e I nvention |ncorp ra e ere
EXtdaPh &S eE«xlacwprbpéasmw ﬁﬁl@hﬂpm@med?ﬁor@énwr a¢llspy deebatioe s of cell lysis
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H- usadiad thg cytadol &thnszlsmsscrlv@zvmhsamyffzrénreSQS -BAGE@hd run on a

15 \%Iang-P%% %?Z@Héh ?%tog éntt%%giﬂ%(ss% H’nfeglgr_an%'té)g{\sﬁgr@mq EigH%eQM: Non-
hyihegﬁh bimdind o '{DUPQQ”QNSWS Slockegweth 52/?)r‘ﬁlﬂm HTH@m ri@a@orithgh5% Tween at
D Ry 6 ARG AL bR . e
wa@elt Pigrelind) andtaat TubulpH{TF024p% soX) mhp@lekﬂewng laorgen proteire dHRP-

i Ere B S AR 200 SREAH L By PR B kBTG PG RE N e

20 acm: ased af @ondarXABYHTIA #70iks, Cohbignal i gkant LamiGLGegagent, 20x
mﬁ%@d%%bbﬁ’\@%ﬁglgg;i %15)&5 %)fora\ngllaﬁfalngrq over anhydrous

he sol ution fien filtered t hrough a short
paﬁeéf nHidpo§ @h&?bro@bﬂ{j isSCRP&EALS B @%adl&‘@«hé{ il ark Rr@&lb@&nh

hus o talne hen reprecip |tate usi n anhy rous

et mpowﬂsaﬁﬁmlmvemn@ g0-p Mg 1 ohAGheknomudispPO mbmpeuiveictyis used as

ltR/tefcoml c%u&?tidrgal d@ﬁr!ﬁ(ﬁl’t%lﬁé@o MHz, DMSO-D6) 8
10 J= 2.1Hz, 1H),

258 46 (dg,,eth;,d@ 8Hz, 5. 1Hz, 1F1) 7. 79 (dd, 1= 1.8,
Hz, 1T4), 0.60 (d, J= 8.4Hz, | H), 7.51-7.49 (m
2|'B/rv 4 %elfsté@b 0070 cené/wéu) ve?ereléﬂture&H) 96- Z/elq)gla(eggnd mainindd at 37 °C

6. fg)lse(vgrarplqlus 'lzpe 4;3_]I5(\§ere m:q)ted »gtlwcoe?ou@.af thezlgwtle!;)%rplﬂAAG (a
-pcﬁltmilé@ntrsbh‘j)at v&ioR6 concentrations and incubated at 37 °C for 72 hours. Cell
survival was measured with Cell Counting Kit-8 (Dojindo Laboratories, Cat. # CK04).

30  The ICso range for Her2 degradation by compounds of the invention are listed below in
Table 2.



10(d, 1= 6.9Hz, 6H). ESMS cicd for C26H25N502S:
471.17; Found: 472.2 (M+H)+. Conpound 1: 151HNWVR (300

WORBS/ODVBO D6) 5 10.97 (s, 1H), 9.70 (s, 1H), HFCBBSYd8/001693

10

J = 9.0Hz, 1H), 7.47 (d, J =2810Hz, 1H), 7.46 (s, 1H),
7.25 (d, J = 8.7Hz, 2H), 7:00-(dd, J = 2.1Hz, 8.7Hz,
1H), 6.83 (d, J = 8.7Hz, 2H), 6.46 (d, J = 3.0Hz, 1H),
6. #6bld &, ICIHhnge36mpaundddf)the dhvehtiof ﬁqr inhiition3of&HkpgGs,

3H), 3.70 (s, 3H), 2.76 (sept., J = 6.9H, 1H, 0.54
(d, J—=-6 ShME—eted |—ui’ o1 100|\|/|noc

500. 19; Foﬁ%‘“%l 2 (M+Hr. 20 CorFE’S'LR?a“ umper \\R
(300 |VHz, DMBO-D6) 8 13 94 (s, 1H), 9.74 (s, 1H), 7.60

(d, J= 8.7Hz<20H), 7.50 (028,32, I, 44350, BH9, 137,439,148.7153
(m 1H), 7.10 (t, 1= 8|1 Hz, 2H), 7.05 (dd, 1=2.4,

8. AHE—tH o3

6.32 (s, 1 378 cbep s 4%

J= 6,9Hz, 1H), 0.57 (d| 12 @, 9%100,6H8, |1ESIVB, ACEBOE 1, 133,

C27H24F2N402S: 506. 16

3: 30 | FINVR (300 Mz, b%ggﬁé?g) 5%01(6%"*1@1 172 i%?w%"z”g
(s, | H, 7.69-7.57 (m 5H),18D,48)l,(1812, 189:196 ZBEl2206120|81)
7.46 (d, J = 2.4Hz, 1H), 7.02 (dd, J'= 2.1, 8 4Hz, |

L
?1’4) 67 %g’<x<&(f_(§ Stz (20 zgﬁ)ﬁ%@%ﬁgz 15;;' 43 T {7766, 163,
6. 9H’2:, 1H), 0.57 (d, J :r;ro ,679HZ6, 185) L83 3BESMB, 96 10T, 098, 199,
C281- 125F3N402S: 538. 17; Found:

20081097640PCT/ US20081001693 - i@ég"?&é%?'?n&ﬂ’?%m

NMR (300 MHz, DNMBO-D6) |5 10.76 (s, IH), 9.75 (bs, 1H),"
7.62[(s, 1043 <50061 (0, 5)% 46, BH7, 126))127,7. 28,1130 36) H40, 143,
3.0Hz, IH), 7.10 (dd, J=,2. , 6.5 =
3.0Hr. 1H), 6.49 (s, 1—01?‘?%%%1‘%?’31,%%’ ‘ﬂ%’,H‘)Géf by 3%9,(’?%;9,_2’195’
4.00[(s, 2H), 3.84 (s, |3H), 2.20, {Bepi0, 2127270, 24 221

H) | 0. 61 (d, J=7.2H BH). ESVS cicd for C25H24N604S:

504. ] CvH—+ J.UWIIp HA-NVR—(3660
Mz 56%" E ?0103 s 1H, 9.75 % SCAL -
7.62(d, = 8. 7Hz, H 7.56 (d J-—18HZ. 11-1),
7.50/|(d, J = ]QQ(BHZ, 1H), 1,2, 38, 6s8, 10H)R, 137.16,717¢ t’i,19,746:48, 85,

Ty lo 55 (s 1 H e he¥ 3o en il 18,0 08 147, 148,
(sept, J = 156.9Hz, IH), 2.58 158, 153H58, 060576 a]9, 322

6.9Hz, 6H).
C. Fluorescent Staining of Her2 on the Surface of Cells Treated with a Compound of
the Invention

After treatment with a compound of the invention, cells are washed twice with
1xPBS/1%FBS, and then stained with anti-Her2- FITC (#340553, BD) for 30 min at 4°C.
Cells are then washed three times in FACS buffer before the fixation in 0.5 ml 1%
paraformadehydrede. Data is acquired on a FACSCalibur system. Isotype-matched
controls are used to establish the non-specific staining of samples and to set the fluorescent
markers. A total 10,000 events are recorded from each sample. Data are analyzed by using

CellQuest software (BD Biosciences).



ESMS cicd for C251-125N502S2: 491.14; Found: 492.3
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(m 2H), 7.52 (d, J = 3.01-1p02LH), 7.27 (bs, 1H),
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-Bt'ﬁ"osoe@e@,s) TEEFe i spipaiosabioo ad shey SUs3gias oL e fugrescence of
( M. V\o 2008/ 097640PCT/ U S2008/ 001693 - 193 -

NMR (300 Mz, DVBO-D6) 8 10.87 (s, 11-1), 9.71 (s,

1HE, 8. DOgradhtiod ofc-KitQiriZellsZifer Tréatthdnt(viith aJCamFbuddas thd Invention
H, 7.53 (d, .1= | .8Hz, 1H), 7.50 (d, J = 3.0Hz, IH),

- 10 7. BRo (edhkendia TelBlifbsIZHEIZ) 1.7 andQas(ield], ade wsedfot tesBng/dkit degradation

% n:ducg:d gg ]-%89’0 iélﬁEbtc?r's g%ﬁml(vgn!;l?ogﬁ f’1e4 %_II%%&’)?@S{% }N’gll)‘?a%__t?éated with

6 917ZAG 105 uM), &' cosbpouhd-ef theGinentidnHpr aboEMB ICiThe céiBrare collected

TovH. %@@Wﬂ@%&d%) aié@@éwr%m s gs(pgm%gfﬁb? are

7 &an?deﬁ,?an(i e c2HY are Wakhkd ofle tinde Wit lﬂlﬂBS JAI'fBer cedtrilfdgation the cells are

( Sstal_ﬁ_d 5th Flé'%%pfn_p(ugate%lt arht%gﬁ)g &BE \Ijmergatt?pﬁl &%0?055 4% in 100 ml

4. 48 PBS264°0for Rhl) ThedsaBiples are rédd)and 2naBde@with FADSCZlifur flow

2.55-2_45 . 0,61 (d, 1= 6.6Hz, 6H). ESMS cicd
fo?ﬁ@%ﬁéﬂg‘%’bég‘“%’éh 15( Found 465. 3 l(_DI\/H-I)t 15

'_ﬁn.?(otga gréo kmﬁ_ﬁ receP cg f“ %ne oj thDgEB?-‘Eq eﬁ_BroteI?us %ée?e’&ted jnd used in
2 dFACS beBe,d ngr’édhtlbd assdy Condddnndsldfithe inveBBor atelgxpdete®@todnduce c-kit
6 e&rd(dgtl o}_rlapl)a do%e %%g’rtdgr%t}%wg ﬁgfpgérgj’s o‘J E"a ’T)’nv%_t%)a ag'els_%xbected to be
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smaich'E'ﬁ ’Iun6g'::|)ar'1cer, testicular cancer, some cancers of the gastrointestinal tract (including

GIST), and some central nervous system.
The results of the FACS analysis can be confirmed with Western blot analysis.

25 F. Degradation of c-Met in Cells after Treatment with a Compound of the Invention

The ability of the Hsp90 inhibitors of the invention to induce the degradation of c-Met, an
Hsp90 client protein that is expressed at high levels in several types of non-small cell lung
cancer can be examined. NCI-H1993 (ATCC, cat# CRL-5909) are seeded in 6-well plates
at 5 X 10 cells/well. The cells are treated with 17AAG (100 nM or 400 nM) or a

30  compound of the invention (100 nM or 400 nM), and cell lysis is prepared 24 h after

treatment. Equal amount of proteins are used for Western blot analysis. The compounds of

the invention are expected to potently induce degradation of c-Met in this cell line due to

inhibition of Hsp90.



ESMS cicd for C24H24N602S2: 492. 14; Found: 493.2
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7 iybPrg e 2 Gy bty a0 il toa 17
1Hm* Gs@3u(tere fTasH) gonthindiy {0sml Aldyowtl m2dia4n@ e iMcublaiet)as 37°C in a
3. v 3 17-3.04 (m. 2 2.95:2.84 3 :
e el B A e
ty y. s dTo 23a t e confluent
15 iiﬁlé[s %ﬁfdo WM:F 0 m%g&m@gﬂ_ﬁeratﬁbgﬁo&é}n la:'#?e Jed saline§£’§8) and the
4 %me?%;so?atg&bfhgﬁ;mk f¢m|7] )BH:IZyp51h %?;A?Gnﬁﬁoged) %‘rﬂi ircubating at
1. unti ce l§ %;ﬁ i thle surf%:e gfth? ChUES 1vd}e gt %SH] 5 ml of
| growkh rhediBis Atied ahdHhen GesOnteuds ofltre BasB e, ﬁﬁirlfugefi IcBlg;llétShe cells.
%::a'ljle szlp?:?al%ré éspe}s!p;!?'dt?d a:n%é}.ueéglzl ,pglﬁl_ds,resil.spggsidtl:) ]I 9 mi g.grgﬁ\_@hlraedla
20 2Hind tBe & nfathberldetetmbikett psifgla HemocESBteci Agpréxdmately 1-3 x 10(6) cells
ngi{%]%h(Bare seede‘% tozl%S CEDHaSQS congalmng gdvh-l—gf growt% med1a and incubated at
37°C in a 5% CO, incubator. When the flasks reach 90% confluence, the above passaging

process is repeated until sufficient cells have been obtained for implantation into mice.

Six to eight week old, female Crl:CD-1-nuBR (nude) mice are obtained from Charles River

25 Laboratories (Wilmington, Massachusetts, USA). Animals are housed 4-5/cage in micro-
isolators, with a 12hr/12hr light/dark cycle, acclimated for at least 1 week prior to use and
fed normal laboratory chow ad libitum. Studies are conducted on animals between 7 and
12 weeks of age at implantation. To implant tumor cells into nude mice, the cells are
trypsinized as above, washed in PBS and resusupended at a concentration of 50 x 10(6)

30  cells/ml in PBS. Using a27 gauge needle and 1 cc syringe, 0.1 ml of the cell suspension is
injected into the corpus adiposum of nude mice. The corpus adiposum is a fat body located
in the ventral abdominal vicera in the right quadrant of the abdomen at the juncture of the
os coxae (pelvic bone) and the os femoris (femur). Tumors are then permitted to develop
in vivo until they reach approximately 150 mm’ in volume, which typically requires 2-3

35  weeks following implantation. Tumor volumes (V) are calculated by caliper measurement



Compound 20: Procedure: 5
2, 4- Di benzyl oxy-5-i sopropyl benzoic acid (5.64 g, 15.0
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Conpound 22: STEP-1: To a stirred solution of 15.20g
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Seven to eight week old, female Crl:CD-1-nuBR (nude) mice are obtained from Charles
River Laboratories (Wilmington, Massachusetts, USA). Animals are housed 4-5/cage in
micro-isolators, with a 12hr/12hr light/dark cycle, acclimated for at least 1 week prior to

25  use and fed normal laboratory chow ad libitum. Studies are conducted on animals between
8 and 10 weeks of age at implantation. To implant EMT6 tumor cells into nude mice, the
cells are trypsinized as above, washed in PBS and resusupended at a concentration of 10 x
10(6) cells/ml in PBS. Using a 27 gauge needle and 1 cc syringe, 0.1 ml of the cell

suspension is injected subcutaneously into the flank of each nude mouse.

30 Tumors are then permitted to develop in vivo until the majority reached 75-125 mm® in
tumor volume, which typically requires 1 week following implantation. Animals with
oblong, very small or large tumors are discarded, and only animals carrying tumors that
display consistent growth rates are selected for studies. Tumor volumes (V) are calculated

by caliper measurement of the width (W), length (L) and thickness (T) of tumors using the
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groups so that each group had median tumor volumes of ~100 mm” at the start of dosing.

To formulate a compound of the invention in DRD, a stock solution of the test article is
prepared by dissolving an appropriate amount of the compound in dimethyl sulfoxide
(DMSO) by sonication in an ultrasonic water bath. A solution of 20% Cremophore RH40
(polyoxyl 40 hydrogenated castor oil; BASF Corp., Aktiengesellschaft, Ludwigshafen, .
Germany) in 5% dextrose in water (Abbott Laboratories, North Chicago, Illinois, USA) is
also prepared by first heating 100% Cremophore RH40 at 50-60°C until liquefied and clear,
diluting 1:5 with 100% D5W, reheating again until clear and then mixing well. This
solution is stored at room temperature for up to 3 months prior to use. To prepare a DRD
formulation for dosing, the DMSO stock solution is diluted 1:10 with 20% Cremophore
RHA40. The final DRD formulation for dosing contains 10% DMSO, 18% Crembbhore
RH40, 3.6% dextrose, 68.4% water and the appropriate amount of test article.

Tumor-bearing animals are given a single intravenous (i.v.) bolus injections of either DRD
vehicle or a compound of the invention formulated in DRD, both at 10 mL per kg body
weight. Then, 4-24 hr after drug treatment, tumors are excised, cut in half and fixed
overnight in 10% neutral-buffered formalin. Each tumor is embedded in paraffin with fhe
cut surfaces placed downwards in the block, and rough cut until a complete section is
obtained. From each tumor, 5 uM serial sections are prepared and stained with
hematoxylin and eosin. Slides are evaluated manually using light microscopy with a 10 x
10 square gridded reticle. The percentage of necrosis in a tumor is quantified at 200X
magnification by scoring the total number of grid squares containing necrosis and the total

number of grid squares containing viable tumor cells.

It is expected that compounds of the invention will result in an increase in necrotic tissue in
the center of EMTG6 tumors relative to the baseline necrosis observed in vehicle treated
tumors. As would be expected for a vascular targeting mechanism of action, rapid onset of
necrosis is consistent with there being a loss of blood flow to tumors resulting in hypoxia

and tumor cell death.
Example 9: Vascular Disrupting Activities in a nude Mouse Tumor Model

The mouse mammary carcinoma cell line, EMT6 (ATCC #CRL-2755), is obtained from
the American Type Culture Collection (ATCC; Manassas, Virginia, USA). The cell line is
cultured in growth media prepared from 50% Dulbecco’s Modified Eagle Medium (high
glucose), 50% RPMI Media 1640, 10% fetal bovine serum (FBS), 1% 100X L-glutamine,
1% 100X Penicillin-Streptomycin, 1% 100X sodium pyruvate and 1% 100X MEM non-
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C. Fl uorescent Staining of Her2 on the Surface of Cells
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incubating at 37°C until the cells detach from the surface of the flask. To inactivate the
trypsin, 5 mL of growth media is added and then the contents of the flask are centrifuged to
pellet the cells. The supernatant is aspirated and the cell pellet is resuspended in 10 mL of
growth media and the cell number determined using a hemocytometer. Approximately 1-3
x 10° cells per flask are seeded into 175 cm flasks containing 50 mL of growth media and
incubated at 37°C in a 5% CO, mcubator When the flasks reach 90% confluence, the
above passaging process is repeated until sufficient cells have been obtained for

implantation into mice.

Seven to eight week old, female Crl:CD-1-nuBR (nu'zfe) mice are obtained from Charles
River Laboratories (Wilmington, Massachusetts, USA). Animals are housed 4-5/cage in
micro-isolators, with a 12hr/12hr light/dark cycle, acclimated for at least 1 week prior to
use and fed normal laboratory chow ad libitum. Studies are conducted on animals between
8 and 10 weeks of age at implantation. To implant EMT6 tumor cells into nude mice, the
cells are trypsinized as above, washed in PBS and resusupended at a concentration of 10 x
10 cells/mL in PBS. Using a 27 gauge needle and 1 cc syringe, 0:1 mL of the cell

suspension is injected subcutaneously into the flank of each nude mouse:

For the Evans Blue dye assay, tumors are permitted to develop in vivo until the majority
reach 40-90 mm® in tumor volume (to minimize the extent of tumor necrosis), which
typically require 4-6 days following implantation. Animals with visibly necrotic, oblong,
very small or very large tumors are discarded and only animals carrying tumors that display
consistent growth rates are selected for use. Tumor volumes (V) are calculated by caliper
measurement of the width (W), length (L) and thickness (T) of tumors using the following
formula: V =0.5236 x (L x W x T). Animals are randomized into treatment groups so that
at the start of dosing each group have median tumor volumes of ~125 mm® or ~55 mm” for.

the Evans Blue dye assay.
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30 Anti-tunmor Activity Against the Human Tunor Cel |l Line

MBA- MB435S in a nude Mouse Xenograft Mdel The human

t uBRample [10: Inhibétion\iFAh¢Brodd &P n(oATATHABrE £9tokBes in Human

El Lj , et al., M. Pathol. 55:294-299, 2002), is
B}

obtained fromthe American Type Culture Collection
5( Nﬁﬂé’éﬁmc aYé fsgl'atgh @smé‘ﬁ 11 40-5ha§d GQLI'lZOLtE O&ibiR (&Hél{yl’fl Rﬁ"dgjml)

in growh ned a preparee roms

solution and purified with RosetteSep (StemCell Technologles) The PBMCs are primed



Dul becco's Modi fied Eagl e Medi um (high glucose), 50%

RPM Medi a 1640, 10% fetal bovine serum (FBS), 1% 100X
wd-20g8/047840 ne, | % 100X Penicillin-Streptonyci n, PAAWDOB001693

sodi um pyruvate and 1% 100X MgM_non-essential am no

acids. FBS is obtained from Sigma-Aldrich Corp. (St

Louis, Mssouri, USA), and all other reagents are

Ob@vﬂ#) nl‘?rQanf lﬁ-‘fz{? (]890 Wl He?&emot%glog)( JQ:]@J'IIL‘I@@ %@), seeded at

Cal i fornia proxi mately 4- 10(6) cells that
ha- éxweéww‘ydbmé’;éewb‘d biogorn pam»uthﬁuitwsg@dwar RPMIJ6H.y 0%
th Ms*dmaﬁ Epfy\rmd tnrcatslﬁéd%w@ fgpo@nﬂglé ﬁﬁ@cetng%uen stimulated

cuturef contalnln nmedi a and

© hth | /bt GRS @epa@pEsAcahaci Iy R DdabAG b 0.0 of SAC

59r M‘zﬁ‘z BERLR diedsHIAG, e@’alﬁ&ﬁ\@ﬁ @O\éblga%ﬁ'l (‘E'cn'g' 1450*755@) and treated
flask %econes 90% confl uent, typicall
pavshg @SWP@thﬁélffqli@t é@ﬂCPntTaFlﬁlé with @@WM&Q‘ ¢qneqmtrat1® |eSS than
183k s Wln?dA\%dth 86}9/»\%11 of 9J§an98m it @&E%@[&M feasured using

phosphat e buftered saline and the cells are
di EbS<\ddt ertBeerpisy (&ngt%dq&ﬁnnlnxthprly\wwmme production. The cell
( | il 41 QORRrmiHed uglng eblfrltcbmmgk i ® ﬁnad MoleBflaCfkhilogies, Inc.).
detach fromthe surface of To 1 nactivate
10 t heompaupds of thainggntion agfrecmcrﬁdnearoadly inhihdigbaipradustiomed
th&ogmg%ﬁﬁ&ﬁ%gﬁd&mg flask are centrifuged to pell et
he cel € supematant is aspirated and the cel
pellet is resuspended in 10 mM of growth nedia 20 and
the cell nunber determ ned using a henocytoneter.
Apnms 8§ £y ﬁJre&,as. dit1fdocoRlchR R&EpioF emnﬁwas%e&ﬁqman
into 1 5 cn? ? asks contalnlng 50 n? growt h nedi a
anBBM{c¢subated at 37C in a 5% CO2 |ncubator When t he
flasks reach 90% confl uence, the above passagi ng _
15 pr 68! rgigianeat ed until sufficient cells have been
obt ai ned for |nplan%at|on into mce. Six to eight wee

ol dhofedhiopdesareples trpsm hedfhyRupar &%ym?ﬁrwdaﬁlaée OB ﬂsao“ected and the
f r oBMCRafe ieSiatkl maﬁed&'ié.@bproﬂbm | B8] ({fWHolB lﬂéHdQBdlluted wnth an equal

Nhssachu etts, USA). rre hqus 4-5/ cage

i 9lgme pEYTTHE bt BBS Wi %%dlautem?ﬂoﬁ mwerlfxeg ﬁ?fF@'HY ey ?/E‘F’é‘e centrifuge
ac bk WRhad dfsﬁfrblﬂﬁ thle‘B@@dm layWaRk thﬁlﬁi‘nngGnlldﬂiEm@m-@adu@ @lus density
normal | aparat bi tum St

20 ¢ oBABERSEVEPN. AT 33’@3@&%%@ atllég&é eier i inyes ahfoom
| MRhRBlafitd. JRe middld nml lay¥dr cbritdTRihg eBMGS id datecmlryuslmo«éu Ctﬁa.nsferred to
the cells are t{ gsiniz&d g@ above, §§§hed i n PBS T
r e&LSpEFHE g TR TUE® ERABA Pashed SHCoY it BB 1o pgye Bseoll- Isolated rat
Cc ehAdsHuian PBMEBSire HifiuRg iR | @4 fegRb@endrerel/BVEMI 1 CC
syringe, 0.1 m of the cell suspension is injected
i nCeatnféat: cor pus adi posum of nude mi ce. The corpus
adi posumis a fat body located in the ventra
25 abt@biangald huimae PBMQ3 akdeeatddgiith Wadr(amtrok)fcotripeuraibdm fhvention,

o5t RWA b KRR yroiGabE 4 2P8 B PP R Eh G a8 RS he cens
dewelti@n coltecteid\aod tinded lin icbeyld PBa&ahd &tpm‘i anxliquid witryged DtiInfaiBher

in %Elyne which typically requires 2-3 35weeks
f of ORI hg inplantation. Tunor volunes (V) are

caiculgégg by cal i per neasurenent WO

OPCT/ US2008/ 001693 - 204 - of the width (W,
l e ' . kLN

50 ; oPPMG B PV S RGisblT o DIV FptEsn bl Kl s mmotr
ar MeChntidmmad EPTA. G | matob &G Tdy dupeoldoDThafe Thien X-100, freshly
avgl ?Qﬁ'n ﬁtgd.@'gth Y9 Lu% 1911(1 ﬁ(ﬁ%gcl&{l pire?ceslkd.@klro% éﬁ)t L%Ehef‘e protein
start of d dosi ng. utlons of test conpounds are

pr eqraensEtions agi @@nmﬁwdrbg bmecha'ﬁpip opd psstye(Paanes) andsnaphalized. Equal

each conpound in dinethyl sulfoxide (DVSO by

sonication in an ultrasonic water bath. Stock

solutions are prepared at the start of the study,

stored at -20C and diluted fresh each day for dosing.

A sol ution of 20% Crenophore RH40 (pol yoxyl 40
hydrogenated castor oil; BASF Corp.




WO 2008/ 097640PCT/ US2008/ 001693 - 205 - transferred to

a 175 cn2 tissue culture flask containing 50 m of
w@reastobreaedi a and then i ncubated at 37C i n a 5P€T082008/001693

i ncubator. The growth nedia jgjyreplaced every 2-3 days

until the flask becomes. 90% confluent, typically in

5-7 days. To passage and expand the cell line, - a 90%

conflbanss Jr&t@ﬁlﬁre' l§ad\é@§m§qo DN AGHE 8 risabel§ Qﬁ)\mrogen) and

tenperature phosphate buffered saline (PBS) and th

celshiseqpentydapsieaetonig ealy gy lidens diduosidgrmemirapgsy Jde weEBfPAes are

(1 Bdckédas e midnd THRU %Haﬂgarﬁbocﬁ d¢ gHﬁBdolmJoB eceftbd ffom Santa Cruz

detach fromthe surface of the flask. To inactivate

t higtesppelpgy, Ins. itaddsd agd tgptiatedebiioqm;temprieig ferndhqupwiih shaking.
5t herne eRisaR! Wwaskéd ctxhz%mf/él?ﬁkT@S’ﬁbéf&@tsédoﬁ&%e%ﬁdel@seJré &dded for

the cells. The supernatant is aspirated and the cell
pe|°V@P'ghfsm?l@§wpﬁéﬁ deyith pentlo shakingf Thgy Ioi Arepeein avashed cxtprsively

10 aﬁ@béveﬂ?émﬁh £ fHa N est e G uBstRRMPR Y P MBie8fmunoblot analysis is
Approximately 1-3 x 10(6) cells per flask are seeded

i nPerfarrsd enmeasrg dhede bl lairhi Ry Do guapingPnegoswers faspig-Rad.
and incubated at 37C in a 5% CO2 incubator. Wen the
flasks reach 90% confl uence, the above passagi ng
process is repeated until sufficient cells have bee

10 omngPwe!f 16 Suppysssioh oh GlyroceRiceidRecgptor &évféwnt%"'e?'g%?MCs and
we &endl ChllsfARRd1Gs G Séveldl HumaaUBRcéode)ingt ce are
obtained from Charles 15Ri ver Laboratories
( WdelTiPRgh@Hteon: MAssachusetts, USA). Animals are housed
4-5/cage in mcio-isolators, with a 12hr/12hr
li gtmhdalmhame@b]q;rom@ll ti b @ethE IR cellb ahd@fior delMBRKOAMVEIE] 1,

to se .and r bor ry chow ad |i um

G e B P B oy Devbeis 220 A Type Culure

15 V\/eWc@ﬁyn,&%eatvelymﬂefmiratml@li’ed with 10953t ardoviREREruMDMEM.
tunor cells into nude mce, the cells are trypsinized

as Thbowmele bwag bmblésrﬁdaB&aangdhwmu@pmtwedreedouacted and the PBMCs are

concentyr.ati Oof, 50, x,.10( 6 in 509 :
o PRt B e oA THeE - aRa P OEmAY FaNG are cutured i
Badevesndl bvenbseaumeDMEEMI X (#354234; BD Bi osci ences;
Bedf ord, Massachusetts, USA). Using a 27 gauge needl e
andrdatmgent:syringe, 0.1 m of the cell suspension is
i njected subcutaneously into the flank of each nude :
" 20 no lBman PBIMCs, lmhmeSM( W11 adda,zall buhat rechl lpyoxaed| itybele epithelial cells
?F}%?’e eg{gg %t}‘l?]\ﬁ%& ECO\Nt ﬁlgr(]zﬁél l{nldl%%ﬂﬁe lnf/énln)on aln/dl)@tlld:ih ngncgntratlons
0. 5286, 5,(ck X00/NMM (Fﬁ)DMS®) folr\m)hqaasé"ageaﬂls RIeRFenLoGlAltedtandpinsed in
cel; ‘%e coid| ﬁ% Idgtdagd 1)1 11 18n clar%n?(#futrtg Ja’EBl Qe the rate
of nor |nﬁ1antat|o rve t R P rental cel

de mice. RERF LC-AI tunors are permtted to

| & oot

VEF%D—TH ivo until they reach approximtely 250 mmB
25' np }ﬁﬂké‘%al M'r&:ﬂo.fc%ﬁgleﬁe‘?{ﬂrggﬁg%ﬂ mﬁﬁ efn s.\é‘%ﬁ#e?(éoo%?w

folll'ow’'ng 1 npl antati eut hani zed vi a
as (FHPESat2 mmoldn § G Hemoldx Metil09. mena@fli EDEAD. intie/ZB%TA, |

|
C c u]gﬁ]"tq u/lrrgllrngﬂg gdoegé%hggggplerh@ I Ceg'f & r#r!)t@asmnhgntgr cocktail
US ifrog lﬁerg@ zBOplefbrdbﬂad bysap psoteig cencerirdtiony aspavpalifed ysbicinchoninic

T pr %
SR SoElyBA G SrbRg 0

30 mé*éltPéiGE Biedis (el dlmvisrogengayd wsqspmﬂg itapsferFrd opegolyainglidene
and;fiewde rﬂerﬁbr’éhégeﬁhe%énm%s LRk dAGn S%hﬁlksl'rls[@%ﬁspr@rﬂarg%nbody
strained through a 70 WO 2008/ 097640PCT/ US2008/ 001693
- 2belucocorapdprepier diom SagtaapmBioteshnelaghelic detided prdgesybated at
to pellet the cells. The resulting pellet is
resuspended in 0.1 M NH4Cl1 to | yse contam nating red
bl ood cells and then imedi ately centrifuged to pellet
the cells. The cell pellet is resuspended in growth
nmedi a and seeded into 175 cn® flasks containing 50 n
of growth nedia at 1-3 tunors/flask or approxi mately
10 x 10(6) cells/flask. After overnight incubation at




15The HSP9O0 i nhi bi tor,

17-al |l yl am no- 17- denet hoxygel dananycin (17- AAG, can
wheoosoplcayed as a positive control (Al bany Ml BCTIU&2008/001693

Research, Al bany, New York, U8A). Stock sol utions of

test articles are prepared by dissolving the

appropriate anounts of each conpound in di et hyl

S UlrdoaxieAiPerafMd6) 1 RyurSAihi shaih® MMhe blcd hrévhshad émt:r{éw\é@tﬁTBST

?g %ogrsftagqgth?r%glg tolfi?egér %é%gﬁgrgggr[nfe Pma@gl %rgaw 1tﬂ gentle shaking.
2098¢ blotsQre £hin2RkhddrRERRNAY anﬂ%aoﬁdam,umﬁ»krs@al West Femto
hy drbg%enat castor oil; BASF

Ak Fiesige ddrrec téﬁ'?l’ouﬂ‘?fo‘tﬁn“geéﬂ‘é?f’%ﬂ’ g@’fpﬁ&tﬁgl 0 SURPrEdhergsRIFssion of
5 ( SYudeostticoriBedePtoriih Rbnce NSO b wel P3Gk Adrval BSMCON@Ad fnal cells.
Chicago, Illinois, USA) is also prepared by first.
heati ng 100% Cr enophore RH40 at 50-60C until |iquefied
and clear, diluting 1:5 wth 100% D5W reheating again
UNBxhmplet3t SappresHaNoMGMicst@ riddid Rectplos Le0dsil ¥ivb | S
stored at room 25tenperature for up to 3 nonths prior
t 0 MiSecadult SppiepBREwlef (BIDI)J’aﬁI ﬂi\@ﬁﬁr érOIip, deirhndochdsassignedDMBEve
stock sol uti “ﬁ’ ar eﬁg %} ﬂ %03/0Crem)phore
RHO MR RS P |“§t‘i’“8ﬁ‘s1a% o484 'St ai ns 10%
10 DI\/SQ? éS% Crenpphore RH40, 3.6% dextrose, 68. 4% water
ﬁ approprl ate armunt of test article. Aninmals

al a1 -ected—wi-th—thi-s
st ﬂetaf"beﬁ’tgrtou'io F?teawé t%ﬁe'g‘%y vvjm ght ori a schedule of

oS WY naoy ‘oo

'?'h;(rléaa Tand Ff Paﬁy”?g”%”veﬁlct?és’%m%%%/ R }S%%Psz%)d

Sl.»lllua caa C Tl Ca—[ IICIIL V\ll l ||
con‘poﬂ/ng of tté"]%ﬁtlr]wz@ expect ed to result n

tll nnnnnnn ratn ~f RE_1 . Al wbD hay nln

i
t Yiror 81 s |n ﬁﬂtf@(grﬂfg)éa“%?érrpl e 8 Necrosis in a

nl Nonce T \AD- 20021 f\ﬂ_IR/Ian"I' 1]

g

Sh008/ 0B1693 - 5%'"‘9*7%%%80%&@3 HRFY Far ci noma cel |

ENTE6 (ATCC 11 CRI + hn

o
I \"AEN] l TG

| i-Are; 6—(Ad t-ad f
Afver i cat Tybe P gike oégf’i”@é‘t"idcﬂ”ﬁ&“l”éﬁf'onl\/an assas,

\/i rg| n| -3 IICI\) | Tha r-al | | | re | S ruJLf UE ar~| | at gr oWt h
medi a pr epar ed from 50% Dul becco's Mdified Eagle
ML Media 1640, 10% fet al
Do TR AP PSR s OB TS s (b OGO Bovs. Allrat

PeaieGhdrificad Stthepidyrdsg isn Abddo110RX of bidbdi sanpyésiawadotieadiither animal.

10/ 0 ti FRS, t ai
e Dot e ars gt e B BRe 8 bR R g G ICs ae
15 I nVslotate(dgledt a@ﬁ@nobﬁ&ﬁd:@ﬁﬁpt:ﬁiﬁyltlﬁan Ferb@nizeb)BR)glucocorticoid receptor is

Appr oxi et & t hat have been

cr YEBPELEr ! %r'beﬁ 'Tlﬁé 5?1 Ségn are rapidly thawed at
37C and transferred to a 175 cn? tissue culture flask
containing 50 mM of growth nedia and then incubated at

37CG,10i La.li .
rep%ll ggxlgpcaﬁo %}Q&%éhgl%ytpo%u r{)tatelnt-g %d%ﬁ%g@c{}ungrg% %éedg'ﬁt)%“ are
cofrfcorperated byygfercadel iy their ebtirgtyd diy sase Fhcoplss dlgpepremaunt specification,
ex : f 11 '

20 SRR b, kN Eur . RN Bl T R0 es are
saliliuseat(vPBSY aaﬁdottltrtendgéltdbe |£mleng1| sassoci ated by addi ng
5 m | X Trypsin-EDTA (Invitrogen) and incubating at
37C until the cells detach fromthe surface_of the
flask. To inactivate the 15 trypsin, 5 nm of growth
medVhileityis Hyersion Artheen etrtieHechRAvR Arddegiribedwith referRnas te preferred
c e@ﬁt[)b(fulﬂgrﬁgth%ﬁop (ﬁlv\luﬁ'be Lmrﬁ&)ldlﬁ tholO16ki RIARE FHRBHARM: v£r§>us changes in
aspirated and the cell pel i's resuspended in
of growth nmedi a and the ceII nunber determ ned u5| ng a
henocytoneter. Approximately 1-3 x 10(6) cells per
flask are seeded into 175 cnR flasks contai ning 50 ni
of growmh nedia and incubated at 37C in a 5% CQ2
i ncubator. When the flasks reach 90% confl uence, the
20above passagi ng process is repeated until sufficient



8 and 10 weeks of age at inplantation. To inplant EMI6
tunor cells into nude mce, the cells are trypsinized
wenogboye, washed in PBS and resusupended at aCT/US2008/001693
concentration of 10 x 10(6) .eghl.s/m in PBS. Using a
27 gauge needle and 1 cc syringe, 0.1 m of the cel
suspension is injected subcutaneously into the flank
of f2RAGRI BUSE USRS §nads HEHIPH RnARN &eptanl?iﬁg BRI {cbfoftRe inyention
develop in vivo until the majority reached 75-125 m®B
i nencampisseotyhearpakded Wlaingpi cal |y requires 1 week
follow ng inplantation. Animals with oblong, very
small or large tunors are discarded, and only ani nmals
carrying tunors that display consistent growh rates
are selected for studies. Tunor volunes (V) are
cal cul ated by caliper neasurenment of the width (W, _
length (L) and thickness (T) of tunors using the WO
20081097640PCT/ US2008/ 001 693 -208 - foll ow ng
formula: V = 0.5236 x (Lx Wx T). Aninmals are
random zed into treatnent groups so that each group
had medi an" tunor vol unes of -100 B at the start of
dosing. To formulate a conpound of the invention in
DRD, a stock solution of the test article is prepared
by di ssol ving an appropriate anount of the conpound in
di met hyl sul foxi de 5(DMSO by sonication in an
ultrasoni c water bath. A solution of 20% Crenophore
RH40 (pol yoxyl 40 hydrogenated castor oil; BASF Corp.
Akt i engesel | schaft, Ludw gshafen, Germany) in 5% -
dextrose in water (Abbott Laboratories, North Chicago,
[I'linois, USA) is also prepared by first heating 100%
Crenophore RH40 at 50-60C until Iiquefied and clear,
diluting 1:5 with 100% D5W reheating again unti
clear and then mxing well. This 10solution is stored
at roomtenperature for up to 3 nonths prior to use.
To prepare a DRD formnul ation for dosing, the DVSO
stock solution is diluted 1:10 with 20% Crenophore
RH40. The final DRD formul ation for dosing contains
10% DVBO, 18% Crenophore RH40, 3.6% dextrose, 68.4%
wat er and the appropriate amount of test article.
Tunor - bearing animals are given a single intravenous
(i.v.) bolus injections of either DRD 15vehicle or a
conmpound of the invention fornulated in DRD, both at
10 nL per kg body wei ght. Then, 4-24 hr after drug
treatnment, tunors are excised, cut in half and fixed
overnight in 10% neutral -buffered formalin. Each tunor
is enbedded in paraffin with the cut surfaces placed
downwards in the block, and rough cut until a conplete
section is obtained. Fromeach tunor, 5 pMseria
sections are prepared and stai ned with 20henat oxylin
and eosin. Slides are evaluated manually using |ight
m croscopy with a 10 x 10 square gridded reticle. The
percentage of necrosis in a tunor is quantified at
200X nmagni fication by scoring the total nunber of grid
squares containing necrosis and the total nunber of
grid squares containing viable tunor cells. It is
expected that conpounds of the invention will result
in an increase in necrotic tissuée in 25the center of
EMI6 tunors relative to the baseline necrosis observed
in vehicle treated tunors. As would be expected for a
" vascul ar targeting nechani sm of action, rapid onset of
necrosis is consistent with there being a | oss of
bl ood flow to tunors resulting in hypoxia and tunor
cell death. Exanple 9: Vascular Disrupting Activities
in a nude Mouse Tunor Mdel 30The nbuse nmanmary
carcinoma cell line, EMI6 (ATCC #CRL-2755), is
obtained fromthe American Type Culture Collection
(ATCC, Manassas, Virginia, USA). The cell line is



WD 20081097640PCT/ US200814101693 - 209 - essentia
amno acids. FBS is obtained from ATCC and all ot her
reagents are obtained fromlInvitrogen Corp. (Carlsbad,
California, USA). Approximately 4-5 x 106 cell st hat
have been cryopreserved in liquid nitrogen are rapidly
thawed at 37C and transferred to a 175 ern2 tissue
culture flask containing 50 nL of growh nedia and
then incubated at 37C Sihpsa 5% CO2 incubator. The
growh nedia is replace& every 2-3 days until the
flask " becane 90% confluent, typically in 5-7 days.
To passage and expand the cel | line, a 90% confl uent
flask is washed w t hCLAIMIS of room tenperature
phosphate buffered saline (PBS) and the cells are
di sassoci ated by adding 5 nL | X Trypsi n- EDTA

What if dimvden@gen) and incubating at 37C until the cells
detach fromthe surface of the flask. To inactivate
the 10 trypsin, 5 nL of gromh nedia is added and then
t f.l5 r d to pellet

L {EgnﬁgﬂﬁgE%%ﬁg&ﬁiggFﬁa?ﬁﬁ?ﬁég“%@g@ﬁg gand t he cel
pellet is resuspended in 10 niL of gromﬁh nmedi a and the
cell nunber_determ ned using a henocytoneter.

Appr oxi mat & 1-3 x 106 cells per flask are seeded
into 175 ¢ flasks containing 50 nL of growth nedia
and inc d at 37Cin a 5% CQ2 incubator. \Wen the
fl askg”reach 9096coﬁﬁluencq, t he 15above passagi ng

process i peatedlunt|l ? fficient cells have been

obt ai npl aplat i on i/nto mce. Seven to eight
week ol | : ~HuBR (nBige) nice are
obt ai ned | es /River Ldboratories (WIm ngton,

Massachusetts, USA). Aninals are housed 4-5/cage in
m cro-isolfators, with'a 12hr/ Rpr light/dark cycle,
acclimated for at least 1 week prior to 20use and fed
normal | aboratory chow ad libitum Studies are
conducted on ani mehgrpet ween 8 and 10 weeks of age at
i nplantation. To |nplant EMI6 tunor cells into nude
m ce, ot hehamiatetigrlly acespidhilniatiabierasf, wheovw; washed in
PBS a Q§§q%upended at a concentration of 10 x 106
cel | s/'nt BS. Using a 27 gauge needle and 1 cc
syringg,is @H, HH, oNR;He -OBLd, -SRgpedid),O-, FrO{@ETH e8H,

RGBS e Bl ek SERE SRS RS

L Sca%mlm,l INMO(O)WE%RL, .tb@(@ﬁdvots@(bm?a@mé@@ﬁ@ bm8(0)OR;,
in tunor vol une omnmze ext ent of

n§€f@9ps) -NM(@A&Ry pTQ,(éEﬁi(%ﬁoﬁ%q uﬁ@éIz@,(-(ERdaNﬁ(ﬁzmeng
ec
ver y sggﬂlgbrsﬁzr ar ge t u7\rfrjb}fg&?rb§d| Qggr%(eoagg ng(jm

aRCHaC )D& dRy i, ngmvaﬂm@@mﬁeaamm S)(8Y,Re 0 FRS(6),8at-S P )pOR

RRERH G By R FBer 55 B e IO MBIy (O

- ssgj)];om-) I\ams(d)lgmnknmsﬂ%ﬁ&i(smnwr{scgamQrdd"(s)om,

a%(sa%amw&vé&smvo pp@mqﬁu,gﬁ&g Rk b AR PR
SORIKROR, AORING; FACINGIANR 1Y COTRR AORYUITRINKYIAHTES

mB for thée Evans Bl Ue dye assay
V%ﬁ@@@@ﬁ@@Rﬁ4@ﬁEmBuB@Q@@hOG%HD@QNQQQRH;PWbCﬂﬁRﬁNFaﬁeh

ntion for dosing, the appropriate
gagkggﬁb :Hﬁﬂgﬂyi’dlssolved in 5% dextrose in
Vvalt er RsD5W, AQ&IQB taﬁ lo@’lﬁﬂ’(aﬂy@ﬁ&sﬁﬁ;ted‘ﬂkﬁlh}rﬁ’ﬁh@ﬁ@@ substituted
i noi s, icle-treated aninials. ar
qﬁylaswpt*@a%ﬁga%weéﬁM%ﬁ%O@foefél%i}@stgggﬂgwdoalkyl an

tunor-bearing aninmals are dosed with vehicle or test
article at 0 hr, and then iv. injected with 100 pL of
a 1% (wv) Evan's Blue dye (Sigma #E-2129; St. Louis,
M ssouri, USA) solution in 0.9% NaCl at +1 hr. Tunors
are excised at + 4 hr, weighed and the tissue



are then normalized for tunor weight and dye uptake is
calculated relative to vehicle- 15treated tunors. To
exam ne the vascul ar disrupting activity of a compound
of the invention, the Evans Bl ue dye assay is enpl oyed
as a neasurenent of tunor blood volunme (G aff et aL,
Eur J Cancer 36:1433-1440, 2000). Evans Bl ue dye makes
a conplex with serumal bunmin by electrostatic

i nteraction between the sy% oni ¢ acid group of the
dye and the term nal 20 cationic nitrogens of the

| ysine residues in albumn. The dye | eaves the

GbliSAIFELIRNNET Yycalehyl mbarpdﬂtlﬁﬁélﬁﬁdubyur@ﬁéd ﬂét&fob'%dlﬁnad &PtRnally

extravascul ar tissues ile still bound to al

Arbstinterl aryle aw episnably subREM edhetsioaryintsy eptiosallygwhstisered pralkyl, or
aﬁ% gt l?%‘ﬁdarlwtéfhe%?ﬁgﬁ(&/pf non- necrotic tissue, and

intr ace upt ake and’uptake in necrotic regions is
negl i & lah@Rg,'lfhxeeaahrmmtremcfe dymdepcr&kethy, -Hnamaotitiomalty substguted

TR o SRECLLP swr ResETRTYY =8 RO TOBR e orwl, anepialty

aﬁ@suﬁxae@c&ﬁudyo ah @Btibrially Buisthsddadytioalkkyyl dBCIBasLN substituted
tunor dye uptake relative to vehicle-treated ani mals.

éﬁtewcacldb @p 8piEnally sy atuErd feyly 2 ersignalht Ybstieted hgFpoasys an
t gn&m&%ﬂﬂsmﬂdtédﬂmm f 8t Q@dﬁgnm}l s‘ﬁ%ﬁltgtfeij RLegehifyiow to

nor s due age of* tunor vascul ature, )
consi Sueand Rui tthr eachy asczmleme o igdeppndengy A ciaptismllyfsubstituted

a t oﬁr’?ﬁ? ona'l?l))(iéy s(t)1§.1t%‘eas ken hﬁg 'ﬁtg rﬁgmbsa%te%ra?%é%lag %gtlc];na ly
Isﬁbﬁtlaltaﬂcyrﬁ:‘dan@l fah ©phd>naﬂ@@ulﬁﬂd1téﬂ c@zbrola]keﬂ)ﬂ,ea:ﬁd}ﬁbtﬂmy substituted

d t | ut d f
E‘a&%@% y@an e@f@ﬁ@w %3@36}4#8 o%n%tgi)%gg %S'él%ﬁﬁweé hefprgaryl, an
RiptisRd s%tlm%&%%?ﬁépggﬂtfé%wggate@ Bteradabidylr o} Bnd R,

hurran Pi'er ce "Bi ot echnol ogy
4§kep P-'W@O)Vlt dleconiregeatt GhBh1he/ argachow fer] an @alongly

g_ﬁ en e?%p§}%lwown§1&uo%atl}gdﬁ &h%?eg@or o€:?n| ég:/o F?ﬁé

cell sPagsatChlemsaﬂqyrrul ated with I pg/nl of LPS

(Sklcpg f%ﬁﬁéﬁgr}a g dEQC ga%é }ch%gﬁm} 'ﬁ@ 191 aHOOp%%rslz?{?y substituted
Gty aﬂcaﬁﬂmm%a@tlﬂﬁ&ﬁﬂk o BEABD hbstiaieh Ake31, @6 optionally

R
with a test corrpoun Qﬁl ner ent concentrations with
fsphﬁlfutgks@l%éwé@mopa@m%lm 5P@§1§1t?drfé’ﬁ10@1k5%1f gyopfignally sypsgituted
n
ARy 1 0B nal PRI A B0 G R B Rferoaryt an
dptienatiyrsebstieed salkklyls oofin @;ytookliynwbpmmdd teteamlkyThe Roghid Rse,

d
(et Dt PR Efs B = 5 R0 el nshsagicgine:
the i mggrstah@@naraelyemﬁn@mrplmlbh@pﬁd)r)élly@hushuitedtm:&roalyl
production of proinflanmato nes. Exanmple 11:
ot s b aboUDr LU R bL0 o kst s i 1 Fai
and Hymag e%’&%&%u&éﬁ%%' ik 1&6?81%@1%}} A tl\[)\Hﬁl},ﬁsuBétRﬁ’tgd alkyl, an

sanpl es from heal t hy’ human vol unt eers and male SD rats
apgonlyl sebst@de@ﬂ&ertyﬂx@nmmllarsebst@twhallssdnyﬂ revegiienadly pubstituted

a/cloollk ijll],l ﬂ%tlon]allxé g.\é)rst\‘\gl}%dlc%aggggnyhrs rel%la flg avwb‘ﬁglte etelocyclyl

amejphagm@ saaqnafted aryl, ambpricna By aurbisii @teddiater datvlgen dipnibﬁally

hout . di rb| n ot.tom | ayer contai njng 5

mEbgiuted a3 Y 65&8@0%HM§‘HHBW§‘?%1W%?1EQ%%? Cé‘%‘?%fl}“é’nguanadmo
meawrae&te%z@m d1Ro:GeRdIbd1E mnggiSQ@R -@:(@9{7, 30(0)OR,,
m nutes at room'tenp erature le th | ayer
c@ﬁﬁ)&nnﬁﬁ@)&ﬂgwﬁés)s&c FEPAR yCrSeMNBwolal,; @@E%aé@%r,r@@RséRv,
anot her sterile centrifuge tube, and washed twice with
PBS to renove Percoll. Isolated rat and hunman PBMCs
are cultured in 10% etal bovine serum DVEM Treat ment:
25The rat and human PBMCs are treated wi th DVSO
(control), conmpounds of the invention,



or 17-DMAG at concentrations of 0, 1, 5, 25, or 100 nM
(in DMSO) for 16 hours. The cells are then collected
and rinsed in ice-cold PBS and stored in liquid
nitrogen until further analysis. |munoblot 30 PBMC
are prepared in Western lysis buffer (10 mmVL HEPES,
42 mmon KC, 5 mmoVL MgCl2, 0.1 mmoVL EDTA, 0.1 nmol /L
EGTA, 1 mmol /L DTT, 1% Triton X-100, freshly

suppl emented with | x protegse inhibitor cocktail from
Pierce, Rockford, 1L). Lysate protein concentrations
are quantified by bicinchoninic acid assay (Pierce)

a@(N Rk‘)NHﬁeRh # m&m‘ OG/(@)QQ O8OOI ORISR 0@(:@@11@@&7,

amounts of protein are | oaded onto

G/@E@&E E@@)ﬂﬂvs S@éNBs)QRﬂwQQ(éﬁﬁn)s%ﬁ&vs@&%m}@m ly
Loapopar ried, ool O dene it [ | serd i by anes.
oc’ke &F

menbr anes are in 5%m ik Primary
aWMWRleng’rSﬂiSﬁﬁimRno@G(é@e]dbofSQ(NBmP\Saf@(@)ERw&1,

t I d
BNR g@?ﬁrgg%s h%%%% slﬁg ki'ng. ﬁ%’ar b“?@t@ are
\ANRk(e(gNdlﬁémlfﬂSNREI(Y))NRthBﬁTNhﬂT(tSIT@\ﬁkggmdﬁc tyrtﬂﬁg)mbmt i, ek,
ar e adae or_overni atlion a W en e
o gt R St LG e B v ool AN S
deued epedk Y INRIBRYR BRAON0H , RENISB(SHRBLERES, OR,

(Pi er%é?{ i mmunobl ot anha per'f or ned
ﬁ‘é&ﬁ)f bRe. 10R@N(OFF)2t ot- §P( R’dy QJantlty ne

soft fir 10Exanpl e 12: Suppressi on of
€] uc\g?g?)t’l c%l@dglRéceptor Level s in Human PBMCs and
Renal pQek ksch casurveatkd, 1mdep1:n&5mﬂ@r Aabr lﬂurran Cancer Cell
Lines Cell Preparatio

o ROl B GG PRAKYafHant <Rt TR SERFkFE nes

QL cIMk byl hetekRFHI], atyl, AARyIHR @ AL E afPhabBRdIKN T 88Ups are selected
Cgrrbr ef](ﬂyBl oprg\gug{ S yand A}I’IYEFI can&T pe Cult urfé, B8

Tmopilkde tlkenyl, allsgpbeysloaky). cye&alkﬁnidrfeet%%tcufl,e@ylmmtme%
f %M
a?atl 1 1@9\{&9& ggllld% éer srogl? o?%qgctgg) an ’he@gbﬁgﬂ’

aeé\IRﬁINIéz&%ﬁ 4Nﬁmtmakﬁl WRisCFeRay INFeaCINR:; BRampale, -OR;33, cyano,

aiPo Rr BRERE Tr Lot 1 Bor i Pas MR ke e L OR% "Es R,

WNRAmRsk!eb@(OmQ -DaIR, eoatNmamab MR R 3 O@DINR 3R 9,
ithelial cells are treated w.th DI\/ISO(controI

M%%Rzﬁwﬂh‘&ﬁ@é*mﬂ\lgﬁs 23 TOBANE ResRap oS &P ResRaon s
° C?NR?&)NKQRNWNI%Q@(O}MRg ORI ngRg [ AR fowes )oiiggSS(O)hRss,

cell's are then collecte in ice-co
a@@(@h@nﬁd\ll{ns(@)qﬂm SiDﬁﬂ'P@S@:eRwuﬂS(D)JNIRisR@r oraMalR 8By NRasR2g

| |
IR, R SR S PRI QP OISR
m(NRszmn, B A0 4, L SOYDUR ;1 ,0SCNRBIORs ,EBTE)RY, BC(S)OR3y,

R Eisres TN st o SRR et o

F’S&B)C@Rzﬁwkiosm dRL; -SHUSakE, ES@FUMOS@(@ZI‘»NR&SR%S

are quantif bi ci nchoninic acid assay (Pierce)
a8 (PRl 27er$P( 9Bs)anmounts of protein are | oaded

onto 10, 430 N%Pﬁéé%? Bt SinthleSrBRlag, L lin )}i FORRD) aRBH, alicynyl,

subseqﬁ% trans erred onto po yvin
ohyélbal@yh d}@lauﬁ{daykaheisrocyrdhﬁ airgmhetarmesy airﬂkjdlomhktedralkyl%ﬁd

i1k P bod.
:nec epI I}%ﬁ&hﬁg&h agrtlclélaget ﬁge&ﬁy o[g’?arlll%:‘l’lc qgengljalé(éfnyl

&ﬂ?&jlohlﬁsilybﬁilcﬁi@(e@yl, heterocyclyl, aryl, heteroaryl aralkyl or heteraralkyl;



4.

WO 2008/ 097640PCT/ U S2008/ 001693 - 213 - room
tenperature for 1 hour with shaking. The blots are
washed extensively in TBST before secondary anti bodi es
are added for overnight incubation at 4C with gentle
shaki ng. The blots are again washed extensively and
devel oped with Super Signal West Fento substrate
(Pierce). Conmpounds of the invention are expected to
suppress the expression of,&gl ucocorticoid receptors
in cancer cells as well as i n normal PBMCs and renal
cells. Exanple 13: Suppression of d ucocorticoid
RecepRrgy, fd:aved scchiftendeOiniedeadaly] B, SpylaguaryDawyayl, (palkyl,

rats, five ger %&oup, are randoMg assigned into five
redealkgnyghsispreyapl el risisradgaekah bpertdkds SRt i n
Tehai3:r,10 B304 rQroup Treatnment received
01@))5 R%nil}z%’cgagjf’ Rz CSIGE%SPE%%};X SEQ 13, 596 - RHAO! D5\
02 6 mwyiskglef2] 7- DVAG 03 5 ng/ kg of Paclitaxel 04 80

ny/ kg, of ound of the invention 05 50 ng/ kg of
Conpo&ﬁ?jo’?&?ggnl nventi on The test conpounds are

adm niishceiiteh, diil, yydleuliesdvainoers| ¥ hater@cyadyl] andeing storated portion

four days. Al] rats are sacrificed at {he study days
At sfoaliens) e}lswizm%l%@sa%@t%eﬂf? dizepngerey Ho'be

apbdi@led VL =D agd-snpl es are then pull ed together as

a group for PBMC isolation. PBMCs are 15isol ated and

an i mmunobl ot using an anti body that recogni zes the
|G [ ECeRLAL . hSiRIfRPaEAY,, ggglescribed in
%]g%gﬁ%gé& 10qad?1acfﬁllg. o %hlgl iC%gtlgoh%l, paft%ént
appl i cations, patents, and other docunents cited
h[%r ein are . : , .
e compound of Claim 1, wherein R3s and R, together with N to which they are

attached form a 5 or 6 membered heterocyclic nng.

The compound of Claim 1, wherein Rj is represented by the following formula:

wherein:

R, for each occurrence, is independently a substituent selected from the group
consisting of an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, halo, cyano, nitro, guanadino, a
haloalkyl, a heteroalkyl, -NR;oR;, -OR7, -C(O)R5, -C(O)OR7, -OC(O)Ry,



i ncorporated by reference in their entirety. In case
of conflict, the present specification, 20including
definitions, will control. In addition, the materials,
met hods, and exanples are illustrative only and not
intended to be Ilimting. WO

2008/ 097640PCT/ US2008/ 001693 - 214 - formand details
may be nade therein without departing fromthe scope
of the invention enconpasse@ by the appended cl ai ns.

- 215 - CLAIMS What is clained is: 1. A conpound
represented by the following structural fornmula: (2)t
ﬁmg?ﬁomq :Nmé@omceﬂm catdmRacw@ﬁhb e ﬁ%tlmhggw(om
OSRﬁ@)pNB(OM)%@HORM(@@(P&BHI SP@)(@E))&I | NR7H,

: SE:( 0) NRI g%%}o%sq%lz%l)%%\ﬁﬁ é”'%tg%g‘%'c%ﬁ%ﬂ& %}Il:lifh they are attached

fOa( OuRTd ring@0) R7, - NR7C(0) R7, -0C(0)0127,

SC(0) 0117, - NRY. 7 0)R7, - SCH2C(0) R7,
-ﬁ(m) (eQ0) %an‘%%é%z@%)ldwcg&ﬂq 0)0R7,C( )

-NR7CH2C( 0) OR7, -OCH2C(0) NR1oRI 1, SCH2C(0) NR1OR1
-NR7CH2C( 0) NR10OR11, -0$S( O) p127 -SS(0)1,117, . -S(0) OR7,
Tmygpeglﬁﬁpf Clatg At Ox)hﬁmm 5 lsgggyr thhef_l_follomng tormula:
-NR7S(0) pNR10111 i, 0S(0) pOR7

- NR7S( 0) poR C(S) 117, - SO S) R,
-0C(S) 01 d(S) 0127, - NR7C(S) OR7
- SC( S) NR R7C( S) NRI OR11

- SC(N, “1VRR7C( NR3) R7,

- SC( N8)0R7 7, -0C(
- SC( NKR8) NR10 8) NR '
or -SSP i s- X20R50, a

substltuted alky an optionally sub;t|tuteo

wherein:
q is zero or an integer from 1 to 5; and

u is zero or an integer from 1 to 5.

The compound of Claim [, wherein Rs is represented by the following formula:

wherein:

Rs; is a halo, C1-C4 alkyl, a C1-C4 alkoxy, a C1-C4 haloalkyl, a C1-C4
haloalkoxy, and C1-C4 alkyl sulfanyl;

Riq is H, a C1-C4 alkyl, or a C1-C4 alkylcarbonyl; and

Ring B and Ring C are optionally substituted with one or more substituents.



al kenyl, an optionally substituted allcynyl, an
optionally substituted cycloal kyl, an - 216 -
optionally substituted cycl oal kenyl, an optionally
substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally
substituted heteraral kyl; R7 and Rg, for each
occurrence, is |ndependenti -H, an optionally
substituted al kyl, an optlonally substituted al kenyl,
an optionally substltuted al kynyl, an optionally
substituted cycl oal kyl, an optionally substituted
q¥6 kOabsRANS Clam 10 Wh'e&ﬂﬁk! ¥ sslehisd irbMitedgbel esrRRMES M |
an optionally substi t ut ed aryl, an optlonally
substltuted heteroaryl, an optlonally substi tut ed
Fesor an optlonqLLyssub At ut ed het er ar &

nd RU%s for eachXgccur fAice, T% i ndepéfident | -HN\\

| an optional|ly substituted alkyl, an option% X
Xe tuégd%alkenyl, optisqal | y-&ubstituy d %/
8

ynyl'xsgan option y SuRstit ﬁﬁrcycloalkyl,
ptionally substituted cycl oal kenyl, an optionally
stituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an
optlonally substi t ut aral kyl, or an optional|ly
subs%? ut xheterar??d |; o6 _Rio and RL1, taken
et heY wi Ny the nftrog€n toywhicq they are ached,
f rm an |optioffal |y substbtute het expcycly AN
o bstituted keter |:/R26 is I
\\ al kyWXy ° R35 and R3Bx:for e&ch occur K o
i ndependently - H an optionally substi'tuted al%yl, an
optionaL\deubstituted al kenyl, an optionally
substi t ut al kynyl, an optionally substituted
an optloqglly substituted cycl oal kenyl, an

A y substltuke eterpcyclyl, an optidnally x,
X

[ substitu d aryl Fn optlonal sulbsti t utd A\

I hete oary}% an opd onaII subsgtituted arallkyl, dqr an X;
SN Y substlﬁ ral kyl, or 5 and/R36,

P@gether Swith N to fzch theﬁ are attached\fQ ma 5%to0

7 menbered heterocyclic ring; Rso is an optlonally

substituted aryl or an optionally substituted

heteroaryl; X20 is a C-C4 alkyl, NR7, C(0), C(9),

C(NR8) , or Z, for each occurrence, is TS

ixadependently an optignally substltuted aIkyI an
ffépt Q$ substit Q an optiong

substi t ut alkyny ptlo substlfuted

cyclpal , an optlonall su t|tu ed cycl

oal ke
i onall y substi tUked hEterdcyclyl, an opion ’Ky\ggﬁ
substit uyed atyl, an Optionally substituted X7 7
het er oary”, an optlonally substituted aral kyl, an
optionally substituted heteroaral kyl, hal o, cyano,
nitro, guanadi no, a hal oal kyl, a heteroal kyl, al koxy,
hal oal koxy, -NRLOR1-C(0)R7, -C(0)0OR7, -C(S)R7,
2) OR7, C(S)NRIORlI X
7 % CO(NR8)
8) S 7-OC(O)R7 -OC( )0125 - 0C(S) OR7,

R7, SO0 o OR7,” - SC(NR8) 012. 7,
ﬁS)R 7 -scgsf(m) éﬁ%& 1\)2727 % 1 \{
)

_0C( S) NL210RL - 0C( NR8 ORL 1, -SC(O) RLORL ™
SC(NR8) NRI OR11, -SC(S)NRi oRi 1, - 0C(NR8)R7,

-SC(NR. 8) R7, -C(0)NRIORt 1, -NR8C(0)R7, -NR7C(S)R?,
-NR7C(S) OR7, - NR7C(NR8)R7, - NR7C(0)0R7, - NR7C({NRS) OR?,
“NR7C(0)NRIDR, 1, -NR7C(S)NRI OR - NR7C( NR3) NRI OR1t
S(0)R7, -0S(0)R7, -0S(0)1,0R7, -0S(0)pNRIDR 1,

-S(0) OR7, - NR8S(0)pR7, - NR7S(0)pNR101211,

- NR7S(0) pOR7, -S(0)pNRLORL1, -SS(0)R7, -SS(0)O0R7,

- SS(0) ONRI oRLi, -OR(0)(OR7)2, or -SR(0)(OR7)2; t is O,




NR33C( S) NR28R29, - NR33C( NR32) NR28R29, -0C(0) NR28R29,
-0C(S)NR281129, O0C(NR32) NR28R29, -NR33C(0) OR31,

- NR33C( S) OR3 - NR33C(NR32) O0R31, - S(0)11R33,

-0S(0) p, R33, -NR33S(0)p, R33, -S(0)p, NR28R29,

-0S(0) pNR28R29, or -NR338(0) NR25R29 guanadi no,

-C(0) SR31, -C(S)SR31, -C(NR32)SR31, -0C(0)O0R31,
-0C(S)0R31, OC(NR32)0R31, -SC(0)R33, -SC(0)0R31,

- SC(NR32) OR31, -SC(S)R33,_5,5C(S)0R31, SC(0)NR28R29,
- SC(NR32) NR28R28, - SC(S) NRZ8R29, - SC(NR32) R33, -OS
(0) p. OR31, -S(0)p, OR31, ¢R%$OM»GBl-S&OHBS

S(0) p, -SS (0) p, NR28 OP( 0) (OR3 or
X/ )gRS R{ 10 or e X10
’ occu rencexare i ndegenden Iy, xmal ky e
Xy al ky K’ ycI oal kyl , \g he eroc
eroaryl , aral kyl o eter a¥1al kyI and x1o

nd R31 for each occufrence are |ndependently, H,
| kyl, al kenyl, al , cycl oal kyl, cycl oal kenyl ,
—heterocyclyl, aryl, heteroaryl, aralkyl or

het eraral kyl; - 218 - R32, for each
occurrence is independenrf//\H, al kyl, al kenyl

al kynyl, cycl oal kyl, cycl oal\ kenyl, heterocyclyl, aryl,
heteroaryl aral kyl, hetera | —X@ 0) R33,

-C(0) NR28R29, andS(O)p 12.33 5(0)\\ NR2sR29; p' is
0, 1 or 2; his 0, 1 or 2Xppand ‘i addi tion,

al kyl, cycloal kyl, allcyleny, erocyclyl, and any
saturated portion of a aIked&b, cyc%ﬁhlkenyl al kynyl ,
aral kyl, and heteroaral kyl groups, may al-so be
subst i fput.ed with =0, =S, =N-R32. 2. The conpound of
Caiml, erein RB3is -OH -SH or -NHR7. 3. The
conpoupdiootactioatumetge, \imieda:iendemls EHp IR RSN (@ ptyéfRher provided

et Pas s B e P Pneg et e R % R i m

1, wheyeloneddh obéud‘e@@d esiafdrdddyly 0 dral NOM((DI)ng*m, Pupdvided
mhereln R9, for each occurrence,

ithed éb]éi*ﬁél 819 Y SrouRAySt inderRsRdely sleeisd ﬁpﬁb@%ﬁtaﬁ% Ceoup

consi %gl fgefh omr%t:é mﬁhéﬁénééﬁ}ﬂ§tdﬁzutﬁ@9,a(b® 2 S %QO)p, NR5, or
optionally substituted al Kenyl, “an ‘opti ona

Nhbost it ut ed al kynyl, an optlonally substltuted

cyclo ti onaII cycl oal kenyl, an
onti o by talRsfired wrRt g b Y St onal |y

subst ¥,y tf@ckast ydc;m‘&lfbepﬁhrhd&péﬂdlemlysOHSCRB N,&{0), N'(R;), provided

heteroaryl an o tion I ubstituted aral kyl, an
SRR AblRast Pye §U’B§F‘?T Gyl hydroxyal kyl
al koxyg| fey tach Red@ren&dy ?sniﬁdeﬂéh@ernﬂ aguﬁé@iﬁﬁgi $e®cted from the group
hal oal kyl , a heteroal kyl, -NRj o&t -0R7, -C(0)R7,

s@@gt@g‘pf an g@(c@l;:p;yzsubsumg:ﬂglkyl -a(E(O@)lNRNG Nllpstmuep@glg(w)

I g%rsaélmg&%%zed ql%@ 65?,13t19 19%8%%2 8&%@%&9&? é{%opt%nally

(0D PR &ycloalkenyl, adeiptioyxﬁilﬂubgﬂt@ﬁ&@hetb@kﬁﬂylt ageitivanl lysubbtituted
%E@e%aég?ﬁgelgﬁgssﬁtﬁtgd mler%gry an op? gnezill?tsﬁl)as%rth%éjd Jrglf(w an optionally
substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, halo, cyano, nitro, guanadino, a
haloalkyl, a heteroalkyl, -NRoR;;, -OR7, -C(O)R7, -C(O)OR;, -OC(O)R5,
-C(O)NRoR;1, -NRC(O)R7, -SR7, -S(O);R7, -OS(O),R7, -S(0),OR7, -NRgS(O),R7,
or -S(O)pNRgR11, -S(0),OR7, -OP(O)(OR7)2, or -SP(O)(OR7)2, -S(0),0R7,
-OP(O)(OR7),, or -SP(O)(OR7)y;



g is zero or an integer from1 to 7. 5.The conpound of
Caim4, wherein R5 is represented by the follow ng

f or mul a: wherein: q is zero or an integer fromlto
5; and u is zero or an integer fromlto 5. 6.The
conpound of Claim1l, wherein R5 is represented by the
follow ng fornmula: R33 wherein: R33 is a

hal o, CI-C4 alkyl, a ClL-C4 al koxy, a Cl-C4 hal oal kyl,
a Cl-C4 hal oal koxy, and ClsfA al kyl sulfanyl; R34 is
H a Cl-C4 alkyl, or a C - al kyl carbonyl; and Ring B
and Ring C are optionally substituted with one or nore
subst b} @R Sgroups 21k togettor Wil (BOFAIINHo1AE toGUIEEIMhdy are attached
wherein RS is selected fromthe group consisting of:
Xk fussd g axdxe Xr X6 X7 X7

R,7, for each occurrence, is independently —H, an alkyl, an aralkyl, -C(O)Ry,
-C(O)OR37, or -C(O)NR¢Ry;.

The compound of Claim 1, wherein the compound is represented by the following

structural formula:

(D)
Rz / R y
G PN
7/\N/35
A

Rss
(IX)

or a pharmaceutically acceptable salt thereof; wherein:

R, is -OH, -SH, -NR;H, -ORz4, -SRy6, -O(CH2)mOH, -O(CH;)wSH,
-O(CHp)uNR;H, -S(CH»),,OH, -S(CH2)nSH, -S(CH2)mNR7H, -OC(O)NR R,
-SC(O)NR R}, -NR;C(O)NRoR;;, -OC(O)R7, -SC(O)R7, -NR;C(O)R;, -OC(O)OR3,
-SC(0)OR;, -NR;C(O)OR;4, -OCH,C(O)R7, -SCH,C(O)R4, -NR;CH,C(O)R5,
-OCH,C(0O)OR7, -SCH;C(0O)OR7, -NR;CH,C(0O)OR5, -OCH,C(O)NR oR 3,
-SCH2C(O)NR (gR ||, -NR7CH,;C(O)NRoR;, -OS(O)pR7, -SS(O)R7, -S(0),0Ry,
-NR;S(0O),R5, -OS(O),NRgR 1, -SS(O),NRgR 1, -NR7S(O),NRgR;;, -OS(0),0ORs,
-SS(0);0R7, -NR;S(0),0R7, -OC(S)R7, -SC(S)R7, -NR;C(S)R;, -OC(S)ORy,
-SC(S)OR5, -NR;C(S)OR7, -OC(S)NRgR;, -SC(S)NR R, -NR7C(S)NRoR),
-OC(NRg)R7, -SC(NRg)R5, -NR;C(NRg)R7, -OC(NRg)OR;, -SC(NRg)ORj,
-NR;7C(NRg)OR7, -OC(NRg)NRgR}j, -SC(NRg)NRgR 1, -NR7C(NRg)NRoR ],
-OP(O)(ORy),, or -SP(O)(ORy),; and

nis0, 1, 2, or 3.



10.

11.

X7Xg X1\ I X7 XTN  Xr X X7,Xg X7 X7
X7 X 11 X7, X8 X7 _"4-X7X7 X7"-- 1 X7"."N X7 "7 XXS\ 7
11vw "7 X7, ,
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The compound of Claim 8, wherein the compound is represented by the following

structural formula:

Ro

)

or a pharmaceutically acceptable salt thereof.

The compound of Claim 9, wherein R, and R; are independently —~OH, -SH, or
~NHR;.

The compound of Claim 1 or Claim 9, wherein Ry is an optionally substituted indolyl, an
optionally substituted benzoimidazolyl, an optionally substituted indazolyl, an optionally
substituted 3H-indazolyl, an optionally substituted indolizinyl, an optionally substituted
quinolinyl, an optionally substituted isoquinolinyl, an optionally substituted
benzoxazolyl, an optionally substituted benzo[1,3]dioxolyl, an optionally substituted
benzofuryl, an optionally substituted benzothiazolyl, an optionally substituted
benzo[d]isoxazolyl, an optionally substituted benzo[d]isothiazolyl, an optionally
substituted thiazolo[4,5-c]pyridinyl, an optionally substituted thiazolo[5,4-c]pyridinyl, an
optionally substituted thiazolo[4,5-b]pyridinyl, an optionally substituted thiazolo[5,4-
b]pyridinyl, an optionally substituted oxazolo[4,5-c]pyridinyl, an optionally substituted
oxazolo[5,4-c]pyridinyl, an optionally substituted oxazolo[4,5-b]pyridinyl, an optionally
substituted oxazolo[5,4-b]pyridinyl,an optionally substituted imidazopyridinyl, an
optionally substituted benzothiadiazolyl, benzoxadiazolyl, an optionally substituted
benzotriazolyl, an optionally substituted tetrahydroindolyl, an optionally substituted

azaindolyl, an optionally substituted quinazolinyl, an optionally substituted purinyl, an



12.

Xg X7 X 111x7 Xg X7 -221 - X7 X7 N g X7 X10 X10Xi
0OX10 "Ne\ Xi X10 / ,Xic, XicXi o X10 Xi o, "10

- 224 -

optionally substituted imidazo[4,5-a]pyridinyl, an optionally substituted imidazo[ 1,2-
a]pyridinyl, an optionally substituted 3H-imidazo[4,5-b]pyridinyl, an optionally
substituted 1H-imidazo[4,5-b]pyridinyl, an optionally substituted 1 H-imidazo[4,5-
c¢lpyridinyl, an optionally substituted 3H-imidazo[4,5-c]pyridinyl, an optionally
substituted pyridopyrdazinyl, and optionally substituted pyridopyrimidinyl, an optionally
substituted pyrrolo[2,3]pyrimidyl, an optionally substituted pyrazolo[3,4]pyrimidyl an
optionally substituted cyclopentaimidazolyl, an optionally substituted cyclopentatriazolyl,
an optionally substituted pyrrolopyrazolyl, an optionally substituted pyrroloimidazolyl,

an optionally substituted pyrrolotriazolyl, or an optionally substituted benzo(b)thienyl.

The compound of Claim 1 or Claim 9, wherein Rs is selected from the group consisting
of:

X
/ ‘I‘I§ X13 X
~N 12
Xr I X12/ X12 X7 \
| | \ // and | X13
X11 / Xﬂ X12 X‘12 Sy
\/

wherein:

X1, for each occumrence, is independently CH, CRo, N, N(O), or N+(R17);

X2, for each occurrence, is independently CH, CRy, N, N(O), N*(R9), provided
that at least one X, group is independently selected from CH and CRg;

X3, for each occurrence, is independently O, S, S(O)p, NR5, or NR;7;

Ry, for each occurrence, is independently a substituent selected from the group
consisting of an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl, halo, cyano, nitro, guanadino, a hydroxyalkyl, alkoxyalkyl,
haloalkyl, a heteroalkyl, -NR;oR;;, -OR7, -C(O)Ry, -C(O)OR;, -OC(O)R5,
-C(O)NRgR |, -NR3C(O)R7, -SR7, -S(O)sR;7, -OS(O)sR7, -S(0),0R7, -NRgS(O),R7,



13.

14.

15.

X10Xi wherein: X6, for each occurrence, is

i ndependently CH, CR9, N, N(O), N+(RI7), provided that
at | east three X6 groups are independently sel ected
from CH and CR9; X7, for each occurrence, is

i ndependently CH, CR9, N, N(O), N (R17), provided that
at least three X7 groups are independently sel ected
from CH and CR9; X8, for each occurrence, is

i ndependently CH), CHR9, C[(R9)2, S, S(0)p, NR7, or NRI
X9, for each occurrence, is independently N or CH,
X10, for each occurrence, is independently CH CR9, N,
O O3O)NeR (41) -S (05, OF: LT (OIIBIR B orl- SR (O, X(0)|GR

sel ected fromCH a R9, for each

o(é%@r)fr%ﬁfeor rsg(@?(@@pbndent ly a substituent selected
f
rom {n&, (g€ %&ﬁqgﬁh%ée %th i3 d&ﬂ{ enm{)é, th gﬁﬂ&?ﬁlé} WEGfached

al kyl, an o y substitute

6pt ofuatd 1yn§atui;t ituted al kynyl an opti onal |y

subst Lt u subst i ed

cyclo I”P( ﬁ?&y Cﬁuréﬁcxdﬁgll% ﬁ%gtan at}%/yé ?rgﬁ%{:ycl yl,

an optionally substituted aryI an optionally

substituted heteroaryl, an optignally substituted

arareypound of GlmndrRy Gleimstpdieriu e het er ar al kyl |

hydr oxyal kyl , al kagwyal kyl, hal o, cyano, nitro,

guanadi no, a ha}loal k a heteroal kyl ,-0127, -C(0)R7,

-C(0) 0127, -0C(P)RY7, 0)NRI ORI |, -NR8C(0)127, -SR7,

-S(0)R7, -0S(0)p27, - 0)p0127, -NR8S(0)pl27, or

-S(0) pNRI oR1i, -S(0)OR7, -01)(0)(0127)2, or

-SP(0) (OR7) 2, -S(0)0127, -0P(0)(0127)2, or

-SP(0) (OR7) 2; - 222 - or two RO groups taken

together wth the rbon atons to which they are

attached form agfusedying; and R17, for each

occurrence, is ||ndepenfdently -H, an al kyl, an aral kyl,
-Q(0)R7, -C(0)0127, or]-C(0)NR101211. 8. The conpound

of Caim1l, wher e conmpound is represented by the

foll ow ng structur | formula: (I1X) or a

pharmaceutically agceptable salt thereof; wherein: R7

13 -OH, -SH, -NR7¥/VYYOR26, -51226, -0(CH2)nDH,

-0(CH2) DSH, -0(CH2), 1NR7H, -S(CH2)1110H, -S(CH2),,, SH,

-S(CH2),,,NR7H, -0C(O)NRIORL 1, -SC(0)NR1OR11,

INREGHPYNRICD Rllaith, 1 er(T6i) WAvher &R@)MNRNNRH&E(aiﬁ)}BZiS aCl-C4

-0C(0) 0127, SC(0)0127, -?ge? OR7, - OCH2C(0) RY,

3@&@@( g7n ony B C(0) 0127,

- SCH2C( 0) OR7, - NR7CH2C( O) OR7, -0OCH2C(0) 14R10R11,

- SCH2C( 0) NR101211, -N127CH2C(0) N1210R11, -0S(0)pR7,
Tggcompapd of C@(l@l) IpRhereiNRY SPOP PR is reesewmztte ioélmvmg

§§§%%§g§h 1, -NR7S(0)pNR1oR1 1, -0S(0)p012-7,

- SY( , -NR7S(0)pOR7, -0C(S) 127, - SC( S) R7,
-NR7C(S)R7, -0C(S)0127, -SC(S)0127, -NR7C(S)O0OR7,
-0C(S)NR101211, -SC(S)NRIOR1 1, -NR7C(S)NR101211,
OC(N118) 127, -SC(NR8) 127, -NR7C(N128)R7, -0C(NR8)0117,
- SC(NR8) 0127, -NR7C(NR3)0R7, - SC(NR8) NR101241,

- NR7C(NR8) NR1OR11, OP(0)(0127)2, or -SP(0)(0127)2;
and nis 0, 1, 2, or 3. - 223 - 9.The conpound of
Claim8, wherein the conpound is represented by the
foll ow ng




structural formula: (X) or a pharmaceutically
acceptable salt thereof. 10. The conpound of Claim9,
wherein R2 and R3 are independently -OH, -SH, or

-NHR7. 11. The conmpound of Caiml1l or Claim9, wherein
R5 is an optionally substituted indolyl, an optionally
substituted benzoi m dazolyl, an optionally substituted
i ndazolyl, an optionally substituted 3Hindazolyl, an
optional ly substituted indgld zinyl, an optionally
substituted quinolinyl, an optionally substituted

i soqui nolinyl, an optionally substituted benzoxazol yl,
an optionally substituted benzg[1, 3] di oxol yl, an
optional Iy substituted benzofuryl, an opijonally
substituted benzot hi azol yl, [
benzo[ d] i soxazol yl,, an opti tituted
benzo[d]lsothlazoF§ an op ionallly su iUt ed

thlazolo[4H§ substituted
;/p i onalXgyy substituted

t hi azol o[ 5, 3

t hi azol o[ 4, 5- b] optional ly substituted

t hi azol o[ 5, 4- n optionallé substituted

oxazol o[ 4, 5- c] pywiginy an i | | y-B3ssbstituted
\an al'Ny substituted

oxazolo[4 5 b] pyrildi nyl , Nan_gptldhal y substituted

oxazol o[ 5, 4- b] pyr i@l nyl , an opti onal | §sssubsti t ut ed

i m dazopyridinyl, an optlggﬁlly substituted

benzothiadiazolyl, benzox '%zolyl, an optionally

Siﬂb%hinh‘l&baﬂlcblwméﬁthlﬂé edlythereaf wpteironal | y substi t ut ed

tetragédr0|ndoI% an optionally substituted

azain PVI Reaft Uptional |y substituted quinazolinyl, an

opti ong| lsyps qmt srrus@sﬂptfaﬂsmmbsma@d atky22t o u@ﬁn{( QnRlituYed

substituted im azo[4 5-a] pyridinyl, an op |ona

silissyl eruomnply sidbziaiied 21kyaylpgx @}monyllly sumtltgmi pmiaalkx} an

ogglg%alll{yﬂs%lbe gm%:_iﬂ_ cyn]od g(zeg{fl a%op?x].inﬁﬂy 'ba}/trlt'ed gigtergoe%/clglggrr ?Qluonally

subsititedidgy ad bbﬂlcmaﬂﬁmﬂ{sﬁtuﬁed ﬁ]eméﬁ yldmmgﬁu,onﬂry snpiutotmlaiaykyl an

bsti tuted 311-ini dazo[ 4, 5- di nyl tional |
St b S o FTRORED e b s iy o SHon B Y

RS8Rk IR 108 QRY Sk JRly O pﬂa\{&alk@@ Q{lenatd)ﬂ -C(O)R7
substi t'ut ed yrrolo[ 2,3 i tlona
SGiR )OO SR Q{Svav (SRR Jhval-CINRS)OR,,

N ORS¢ ent n [
Eﬁﬁ )t Ut g\l@/ﬁﬁ op ém‘gi]\{R gﬁ’ n7’o§t@?d8ﬁ§?ﬁ JJC(SIORs,
s@l@NRﬁ)mPedSﬁy‘Dml, SYO2RY, ySC(I\ﬁh)QRi,l OAE)Ry, - SC(S)R7, -SC(S)ORy,

SHeTo PR, YR gl o35 ongfon SO B ry

SSC@IIRSI)NR%@ besc(tsmmom lertytta\IRJs%szfB%:(m@n@uno(@NRqu m
d fromthe % oup

CN&C@)BWN&C(S)R%\ANEF‘éqSﬁORﬂ ‘NR7CG\5?$1 7 -OIR7EEYRR
m}?{%lg\)@sgéf%l ﬁR%Q@N‘R?ﬁ? NLR% &@)NW’H, N‘JRJHI((Q){S)N:KIORI 1, SRy,

eac occurrence

i-ﬁﬁb)p%n&@ﬁ((DMRﬁll-pS@QORN Qﬂ((O)pVH\blRlRﬂOO)p@Rov-Mha(Q)him

R S O (R i

I-BSEDEIRBRT | YORD)@R-B( 6) SP(OYRDOR,)er NRL7; Rg, for each

occurrence, is inde endentlg gﬁfubstltuent sel ect ed

from tesgHotihortsAastuPHg s akyl apepisally yubstipiaddlipgean
%'plﬁMﬂlally%GbsQMtbcPﬂﬁ%ﬂyY ﬁt&%hawtseysnah&ﬁ@éloal@n an optionally

optional ly substituted al kynyl, an optionall
subsititediexsthatisroyloan ktionalinsubpitnisd Aktesocyelbls pit pmtw@dlly substituted

gﬁnﬁb%fz}ﬂ?%ﬂ%qyysugﬁggﬁ 21&@1%' J%{i a%%’%ﬁéllhatl lg:) ‘ﬁ?sgﬁgﬁe{/r%?q\?f b¥ bptionally

, a
a

ona ut ed
substituted heteroaryl, an optionally substituted
aral kyl, an optionally substituted heteraral kyl, hal o,
cyano, nitro, guanadi no, a hydroxyal kyl, al koxyal kyl,
hal oal kyl, a heteroal kyl, -NR pRl 1, -OR?, -C(0)R7,
-C(0)0OR7, -0C(0)R7, C(O) NR11R1, -NR8C(0)R7, -SR7,



16.

13. The conpound of Claiml or Caim9, wherein R5 is
14. The conpound of Cdaiml1l or Claim9, wherein RS is
X20R50, wherein X20 is a C-C4 alkyl and R50 is an
optionally substituted phenyl. 15. The conpound of
Caim1, wherein the conpound is represented by the
follow ng structural formula: (XIl) or a

phar maceutical |y accept abI e salt thereof, wherein: X42
is CR44 or N R 41 is -1-1y70l-1,an optlonally
substituted al kyl, an opt| onal | y subst ituted al kenyl,
an optionally subst ituted al kynyl, an optionally

Sﬁ&ﬁmtédﬂe@am@mgl Q?Jlrb)d'a,lkﬁrhllﬂﬁtyhmmau RalUBS ta Hetth @dikyl, -C(O)R;,

cl oal ken an optionall y subst ituted heter oc cl
e Gl yCEDSEES R GbRr OBt | Yy SRS, o

sy@ﬁt }]Qllgked heteroaryl, an optl onal |y substitut ed
ar al’ky an optionally substituted heteraral kyl, hal o,
cyano RarvndrRay algumdwnd@,tlyafh abbalak pbtiomllj @mkenomdl@kxl, an

an al X VS kOX alhaI 3 lée?ix 3 ngﬁzll'(;n’allysubstituted
Y eyt e, Gap ot i ruted el 57

-(:S&(I&)IBW an oﬁ(oﬁél%ﬁbstrtﬁéSEWMnM an G{Jtﬁ\!ﬁﬁ)l@ R7D,St1tuted heterocyclyl,
C( NR8) RY, C( NR8) SR7

ageet@grgﬁy subcé@(tqg)@yban om@(li\]'h%u@ﬂ?tuted §€S(3 Q? an optionally
S%I%&ﬁzalkyﬁ&}( %ﬁ%&%ub@&%@&l%;malkﬁ%zy%}&@alkyl alkoxyalkyl,

h@l@( Nmsy Mmglguinadn@q 0y InFkpiRa hereroa ki), NEPB)RNRIOI)OR,

KBS Nt SRR ST, s ion,

~NR¢STO0RI RB( O}, NR{(B( NIR8 RQRAd RM@( ﬁkéﬂﬁ&r%ﬂh the carbon atoms to
NR7C§\ NRI ORI | NR7 C( NR8) NRI

R7, .
are 2 §{‘6§ B QO Y PR, DB e SRR
is@btituked arNRLSO MR subst%ﬁf&iﬂh%l%[& 811 or arSc%(tQ)hBYy substituted
- SS(0) OR7 SS( 0)pNR[oRi i, OR( 0 R7) 2,

hSJID(C@)XDW?‘)Z R42 is -H, an opti onaIIy
Subst it kel Aikylon ANi0RLLORG ¥R SUDSHELA! égcﬁ')ﬁéﬁy'

an optionally substituted alKynyl>" an opt
sOBEH )L sitle (—‘D(@)HID SR A [ -S(Cli)@PHi oB@EIHymS8 b§(¢H1)tnNR7H

CHELGAIGRRY o dnlRiarr crirGRatet Rl ERF, SEOI

SNR%GG)N; ed)(t(ﬂ)@RQafSﬂ(O)@Hn‘lNRﬂ(@)ldN SOCHEC@OM@O' SCH,;C(O)R5,
é 08t i onal ubst i t ut
hEBeQ r%@ § ﬁM@Q@é’?kﬁCH&(Q&@aI WﬂHaC@Qipga,l kyl ,

S elom LT B0 ) S 801050

SERPMRL -DRIS(O)R7, OS(O)pNRfBRan&SRZmNgnc@n, -NR7S(O)pNR joR 13,

P RPRORE s ua R s hoRE: WGt gt Ok, Wk,

CPT(HE;| ySGEhORY, t-INRed(RORYNYDC(SINRBY i, 08G(I)NR R,

DB Ry B s Ronatiy RElbor ko8RG ebbEEvgR;

aQCMQ)ORQ' JNR&‘GNRE)O‘RJ‘ @CNWS?NR%RIlopSCM)NRIORH or

substituted heteroaryl, an optionally substituted

aNBr &YV Rs)MR0Bpt i onal |y substituted heteraral kyl,

hydr oxyal kyl , al koxyal kyl, hal o, cyano, nitro,

guanadi no, a hal oal kyl, a heteroal kyl, -C(0)R7,

-G @Y DBRFynd-ACUERD, wheied) NRLOBGR L4, andNIRE @ DR R Are, 1iSRFendently,

SO RO E O oies b e BRI GOMHErP R Y P REropy

Gadthaxy, @h@s ptopoxy, and cyclopropoxy.
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18.

19.

20.

21.

whi ch they are attached forman optionally substituted
cycl oal kenyl, an optionally substituted aryl, an
optionally substituted heterocyclyl, or an optionally
substituted heteroaryl; and R45 is -H -0OH, -SH,

-NR7H, -O0R26, -SR26, -NHR26, -0(CH2)OH, O(CH2)roSH,
-0(CH2) oNR7H, -S(CH2), 00H, -S(CH2)ntSH, - S(CH2) n\NR7H,
-0C(0) NR10121 -SC(0) NRI ORLl, -NR7C(0)NRIOR1 1,
-0C(0)R7, -SC(0)R7, NR7C(§£)R7, -0C(0)O0R?,

-SC(0)012.7, -NR7C(0)OR7, -OCH2C(0)R7, -5CH2C(0)R7,

- NR7CH2C( 0) R7, -0CH2C(0)OR7, -SCH2C(0)OR7,
IINREEHB&(R) P RTain- IGCHREER) RARiRL 1 , - SCH2C( 0) NRI OR1L 1,
-NR7CH2C(0) NRI OR11, -OS(0)R7, -S5(0)pR7, -NR7S(0)pR?7,
-0S(0)pNRIORIi, -SS(0)pNRIORi I, -NR7S(0) pNR10OR11,
1@@@9&%&%«1 of OR4if) 1%R%her-el}ﬁﬁ§émR%ou%Ys repiQdnfifés the following
-SC(S)R7, -NR7C(S)R7, 0C(S)O0R7, -SC( %) OR7,
sNRACeEoRTla: - OC(S)NRIORI I, -SC(S)NRioRi i,

-NR7C(S)NR, DRI |, -0C(NR8) R7, - SC(NR8)R7, -NR7C(NR8)R?,
-0C(NR8) OR7, SC(NR8) OR7, - NR7C(NR8)OR?, 42

-0C(NR8) NR10R11, R$SC(NRS8) NRI DRI

N

X42 is CR44H._and _R43 and R44 a depengent |y,
sel ected fromy H-“net hyl ,
et hyl , propyl, nmet hoxy,
et hoxy, propox - 228 - | 7.The

conpound of C aimA6, N . 2%18. The
conpound of C ai m|16, arei yY thel coppound is
represented by theg,foll oW TIgN st rututal forml a:

(XI'V) or a pharmaceutically acceptabl® salt thereof.
19. The conpound of CRiyy 19, wherein R4l is sel ected
fromthe I?r oup consisting of-H, nethyl, ethyl, propyl,
i sopr @pg bhargyequoiptlbpagkentaase sadhtycreelt hoxy, propoxy, and
cycl opropoxy. 20. The conmpound of C aim 20, wherein
R42 is -H or an optionally substituted Cl-C4 al kyl.
Zlhtkempounpiofiidaiof 1 SampheieneR ofis €leaieddiroln th grapdodsting of -H,
V\,heﬁeli n.gne of, R35 or RSfS is -H ]

methyl, ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and

cyclopropoxy.
The compound of Claim 20, wherein Ry, is —H or an optionally substituted C1-C4 alkyl.

The compound of any one of Claims [, 9, and 21, wherein one of Rss or Rsg 1s ~H.



