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Provi si onal Application No. 60/709,358, 5. filed August 18, 2005, and U.S.
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BACKGROUND OF THE | NVENTI ON Al t hough trenmendous advances have been made in
elucidating the genomic 10 abnornalities that cause malignant cancer cells,
currently avail able chenot herapy remains unsatisfactory, and the prognosis
for the majority of patients diagnosed with cancer remains disml. Mst

chenot her apeut i ¢ afRMAZORE COMPQUNPSAHAT MODELATBHSPYOAGIIVITYOought to be
involved in the devel opnent of the malignant phenotype. However, a conpl ex
networ k of signaling pathways regulate cell proliferation, and 15 the
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proper foldi ndreeginby isfragnce. and aid in the refol ding of nisfolded client
proteins. There are several known families of HSPs, each having its own set

of client protgAtesrROUND OFRSE: iviNyioNs one of the nost abundant HSP
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target thought to be involved in the development of the malignant phenotype.
However, a complex network of signaling pathways regulate cell proliferation, and
15  the majority of malignant cancers are facilitated by multiple genetic abnormalities in
these pathway. Therefore, it is unlikely that a therapeutic agent that acts on one
molecular target will be fully effective-in curing a patient who has cancer.
Heat shock proteins (EHSPs) are a class of chaperone proteins that are up-
regulated in response to elevafed temperature and other environmental stresses, such
20  asultraviolet light, nutrient deprivation, and.oxygen deprivation. HSPs act as
chaperones to other cellular proteins (called client proteins) and facilitate their
proper folding and repair, and aid in the refolding of misfolded client proteins.
There are several known families of HSPs, each having its own set of client proteins.
‘'The Hsp90 family is one of the most abundant HSP-families, accounting for about 1-
25 2% of proteins in a cell that is not under stress and-increasing to about 4-6% in a:cell
uﬁder stress. Inhibition of Hsp90 results in degradation of its client proteins via the
ubiquitin proteasome' pathway. Unlike other chaperone proteins, the client proteins

of Hsp90 are mostly protein kinases or transcription factors involved in signal



the progression of cancer. Exanples of Hsp90 client proteins that have been

inplicated in the progression of cancer are described below Her-2 is a

t r ansmenbMMEPYPFEN ne ki nase cell surface growth fact or PEBESHOYP4ITE that is
expressed in normal epithelial cells. He42 has an extracellul ar domain that

interacts with extracellular gromh factors and an internal tyrosine kinase

portion that tr smts t he external, gromh signal to the nucleus of the
cell. Her2 ist p?@é’s%ﬁ‘qeho%its§il‘§‘ﬂlpfqt@&ﬂ@avﬁ Pesachewpip berinypdyadghanci es,
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i ncor porated herein by reference. Met and HGF are expressed in numerous
ti ssues, dbt h@lPthRrhmoﬁlsexpresm on is normally confined predom nantly to
cel I's of epi thel 2L 10 TSR YRl yroshERREE A BinaCsilfflceind HOF are
required for norma |an eve een s own to be
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shown to be amee:s&eelral Hpd dfumexrnnaﬁdlhglreakenﬁamﬁgt&ellﬁm&&& sallcélt s |igand,
HGF, have aI sQ been shown to be co-expressed, at eI evated levels in a

vari ety oflhud#h§ ceaﬁ%é?sgculerpfam,ccmcamf the-gagtaintesinal tragtandecpncepetdifse t he

receptor and ch,g@dmgera&gs?;s%}ﬁlly 30 expressed by different cell types, c-Met
signaling is most comonly regul ated by tunor-stronma (tunor-host)
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also referred to as scatter factor (SF). Jiang et al., Crit. Rev. Oncol. Hemtol. 29: 209-

20 248 (1999), the entire teachings of which are incorporated herein by reference. c-

Met and HGF are expressed in numerous tissues, although their expression is
- normally confined predominé.ntly to cells of epithelial and mesenchymal origin,

respectively. c-Met and HGF are required for normal mammalian development and
have been shown to be important in cell migration, cell proliferation and survival,

25  morphogenic differentiation, and organization of 3-dimensional tubular structures
(e.g., renal tubular cells, gland formation, etc.). The c-Met receptor has been shown
to be expressed in a number of human cancers. c-Met and its ligand, HGF, have also
been shown to be co-expressed at elevated levels in a variety of human cancers
(particularly sarcomas). However, because the receptor and ligand are usually -

30 expressed by different cell types, c-Met signaling is most commonly regulated by
tumor-stroma (tumor-host) interactions. Furthermore, c-Met gene amplification,

mutation, and rearrangement have been observed in a subset of human cancers.



Famlies with germ ne nutations that activate c-Met kinase are prone to

mul tiple %? rs as well as tunors in other tissues, Nunerous studies
have correla 6éhgx)syﬁgemexpressi on of c-Met,and/ or HGF/ SF mf?ﬂﬂ{sﬁ@ﬂgflﬂs‘e of

di sease progression of different types'%f cancer (including lung, colon,
breast, prostate, |iver, pancreas, 5 brain, kidney, ovaries, stomach, skin,

and bone canc g )es ChJaEL ARk Ruat bRa QURIRPNEPGHAR sl pr6iic B I fp O have

been shown to correl poor ‘prognosis a se ou oﬁ% in a nunber
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cancer because it stinmulates cell proliferation and suppresses apoptosis.
Cdk4/ cycl i R D bedingRidnenovaries, stamenhy ki, japd pons camesrs) ERthemops theet i nobl ast ona

protein whi ch gusredfteRHADREINML oF HER hall B¥eR SHowHSth @brdlite HithPbbr grbgMdugh the G 1
phase of the 15 cell cycle. D sruption of Hsp90 activity has been shown to

decrease the il fisedse eutedme imamumbesofintaerihumgn Caficers inRhiding lhng, ivéeWAP 3- ki nase
(MAP3K) whi ch ‘Q’?tﬁ@ aﬂ&B. Y@t ed can phosphorylate and acitivate the

serine/ t hr eonifie speci f1c protein kinases ERKI and ERIC. Activated ERKs

pl ay an inportant Aktkinase it heriaethiréoninedinasrewkicleisprdesasttsami efiecboved in 20 t he
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by non- regul ated ki nas& activity. Hsp90 has been shown to conplex with
v-scr and i nhitbitimulatescell proliferation gpd suppresses apeptesIie| f usi on prot ei n associ at ed

wi th chronic nyel ogaRguzlin PIExEs #8 thvbRedinshBshoryMtioR 3t tBRbBlastbrhd acute
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and acitivate the serine/threonine specific protein kinases ERK1 and ERK2.
Activated ERKs play an important role in the control of gene expréssion involved in

20 the cell division cycle, apoptosis, cell differentiation and cell migration.

The transforming protein of Rous sarcoma virus,v-src, is a prototype of an
oncogene family that induces cellular transformation (i.e., tumorogenesis) by non-
regulated kinase activity. Hsp90 has been shown to complex with v-scr and inhibit
its degradation.

25 The BCR-ABL fusion protein associated with chronic myelogenous
leukemia and in a subset of patients with acute lymphoblastic leukemia. The fusion
protein is a consequence of exchange of genetic material from the long arms of
chromosomes 9 and 22 and results in unregulated tyrosine kinase activity. BCR-
ABL exists as a complex with Hsp90 and is rapidly degraded when the action of

30 Hsp90 is inhibited.

Hsp90 is required to maintain steroid hormone receptors in a conformation

capable of binding hormone with high affinity. Inhibition of the action of Hsp90



-4 therefore is expected to be useful in treating hornone-associ ated

mal i gnanci S breast cancer. p53 is a tunor supp r protein that
causes cel %@g %@fr est and apoptosis. , Miutation of the£§§/§86)8$(%41i7£9 f ound
in about half of all human cancers naking it one 5 of the npbst conmon
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 (VEGF). Increased Hif-la is associated with increased metastasis and a poor

20  prognosis.

Hsp90 has been shown by mutational analysis to be necessary for the
survival of normal eukaryotic cells. However, Hsp90 is over expressed in many
tumor types indicating that it may play a significant role in the survival of cancer
cells and that cancer cells may be more sensitive to inhibition of Hsp90 than normal

25  cells. For example, cancer cells typically have a large number of mutated and
overexpressed oncoproteins that are dependent on Hsp90 for folding. In addition,
because the environment of a tumor is typically hostile due to hypoxia, nutrient
deprivation, acidosis, etc., tumor cells may be especially dependent on Hsp90 for
survival. Moreover, inhibition of Hsp90 causes simultaneous inhibition of a number -

30 of oncoprqteins, as well as hormone receptors and transcription factors making it an

attractive target for an anti-cancer agent. In fact, benzoquinone ansamycins, a



-5 famly of natural products that inhibit Hsp90, has shown evi dence of
therapeutic _activity in clinical trials. A though prom sing, benzoquinone
ansanyci nSYO 2W§085789 v derivatives, suffer from a number PET/USRWSH40T%Ns. For
exanpl e, they have | ow oral bioavailabi1ity, and 5 their linited solubility
makes themdifficult to formula. In addition, they are netabolized by

pol ynor phi c cyt ochr P450, CYP3A4 a a substrate f P- gl ycoprotein
export punp i%%'ﬁ’(/%fg‘a lprodugts that B’B%ﬂfsr’%(ﬁ hﬁﬁﬁ%f’?"a Fﬁ@e%é’?@}eﬁﬁﬁﬁ'&c Ther ef or e,
a need exi st faotivitygvchidied &)t i cs that inprove the prognosis of cancer
patients and that réﬁguc s or, overcones the limtatiops gé currently used
anti-cancer 10 agetteushPrivERg ERZOAUBORNPENRYN: qf}ﬁ’etniif Batives, sl i on

provi des novelfrPinantieg s Mitstdnk. Nkur Rkdmp1) fhey Hale/loWoralHioavibdRir@ g ar e usef ul

in the treatnment of proliferative disorders, such as cancer. 715 The present

i nventi on &l sdheirlivitedsolubility melkes thegt difficalf tolosnyla dInsaddigivatheysarpounds.  The
resent invent] i 38 B AL X A 'RL N-NN
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cl at hrates, amtycpprottinugxport piwap énbdlved in thodavelopmént)of multidyugiresistaze. aryl or a
het er oaryl , reLn the aryl .or t heteroaryl are optional fiuther
Subst 1 tut ed wiTFEIHE *GPe oS S peb IS o mRIGTS o ROE e oMmeet s - op
-SH, - NR7H, - Q&idnts an3 reduddslic? Gvercomlesthé) it iond 2 ol &dtly ugd-hnti-cahderi2) TNR7H,
-S(CH2) moH,. - S&CHZ) mBH, -S(CH2) MR7H, -OC(ONRioR I, -SC(ONRIORji,

- NR7C( O) NRfoR28ents: 0c( O) R7, - SC(O)R7, - NR7C(O)R7, - OC(0O) OR7, - SC(O) OR?,
-NR7C(O OR7, -OCH2C(O R7, -SCH2C(O R7, -NR7CH2C(O R7, - OCH2C( O OR7,

- SCH2C( O) OR7, WD 2006/ 055760 PCT/ US2005/ 041779 -6

SUMMARY OF THE INVENTION
The present invention provides novel compounds which inhibit the activity
of Hsp90 and are useful in the treatment of proliferative disorders, such as cancer.

15 The present invention also provides new uses for previously disclosed compounds.

The present invention provides compounds having the formula (I):

Ts
A NG Ry
T
N—N
R3
M

20 and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof. In formula (I), ring A is an aryl or a heteroaryl, wherein the aryl or the
heteroaryl are optionally further substituted with one or more substituents in addition
to Rs;

Ry is -OH, -SH, -NRsH, -ORy, -SRzs, -NHR3s, -O(CH2)mOH,

25 -O(CH3)mSH, -O(CHz)mNR7H, -S(CH3)nOH, -S(CH2)mSH, -S(CH;)mNR7H,
-OC(O)NR¢R13, -SC(O)NR;gR{;, -NR7C(O)NRoR;1, -OC(O)R7, -SC(O)R7,
-NR;C(O)R7, -OC(O)OR3, -SC(O)OR;, -NR;C(O)OR37, -OCH,C(O)Ry,
-SCH,C(O)R7, -NR;sCH,C(O)R7, -OCH,C(O)OR;, -SCH;C(O)OR;,



- NR7CH2C( O) OR7, - OCH2C( O) NRLoR11, - SCH2C(O)NRi oR 1, - NR7CH2C( O) NRLOR11,
- 0S( O) PRY ssgog PR7, -S(OPOR7, -NR7S(OPR7, -0S(O pNRLORu,

- SS( 0) PNRYWRIPSOSSEY, 5 0) pNRLORN, - OS( O) POR7, - SS( O) pORY, PCT/REGGH Ey1oRy
_OC(S)R7, -SC(S)R7, -NR7C(S)R7, -OC(S)CH- -SC(S)OR7, 5 - NR7C(S)ORY7,

- OC( S) NRLORL1, -SC(S)NRLORL1, -NR7C(S)NRLORL1l, - OC(NR4)R7, - SC(NR8) R,

T A SRR ST, IS

- O( CH2) AR7H, 71&% d}%@m’%&%?%&%g?ﬁ@%@% " E&%eolﬂl

: gg(( 3 rC\|]|§|7 ORI 1708 g;@}mﬁ@ %&NRC%o% RB(O), IQ%SQTOS%QR (-5 ):O0R00( O) ORY,
Ry SRS BoofiaReRe”

J %2?(@%%10 FI?IR7C($K)IT\I7NR®CEENRS)S%RIS%]§(B)NRmEB( @IRRY(g)NE&B) RBU(NRsﬁiovg) CP)CRZR7

55(0) plrr, @%‘)p%@%&@ @W%#@% SRR Esom e 7 PO

-SC(S) OR7, - NDCORY)NRGR 1; KL 604, -NESCARINRGR 1, -OPWKOR% NRlORll

- OC( NRs) R?, @C@@? : NR?C( NRg) R7, - OC(NRg) OR7, - SC(NRg) OR?,
- NR7C( NR8) OR7 NR4) NRLORL1, - SC(NRs) NRLOR, 1, - NR7C( NRs) NRLoR11,

-OP(O (OR7) 2, or FS)B(@H’CEH 2NRH3, L@{zgn g;qgé [ p;tpﬁizg y_(ﬁgj:@t buut ed heteroaryl

or an optlonal stituted 8 to ered aryl 7”and Rs, for each

occurrencd? @{CHZBm,ﬁﬁ)e‘@ﬂ@Ht)h@an,HS(@HZ)@gHb o%ﬂzknsﬁé §(ﬁ}§zbm}ﬂ%vﬂad al kyl, an
opt i onal 1 iﬂﬁ‘??@% By SERIR) B SRR ERNRLGR) RO LSS, Ll Koy
an optional | yNRyEHO)R4, uOéi(D)QmeFSIE;(Q)ON,, N CEPYORoNeDCH PR, i tut ed aryl, an
opt i onal 1y supseaBMr -NECHETON, RN R BIoRy, Sach acctrence.
are i _ndependeISIISIR)CH:H,(O)UR?QPOCHE(add)NRloR%bsSCHw(e)QNRJORMl an optionally
Substi tut 38 cyARgePINER oo aRskRey Skt oGy e iR an vo
2006/ 055760 P@S@M,@RQ%@@,,N&OR”, -NR;S(O)pNR0R;1, -OS(0);0R5, -SS(0),0R5,
-NR7S(0);0R3, -OC(S)R7, -SC(S)R7, -NR;C(S)R;, -OC(S)OR;, -SC(S)OR,
-NR7C(S)OR7, -OC(S)NR1oR11, -SC(S)NRioR11, -NR7C(S)NR;oR;1, -OC(NRg)R7,
-SC(NRg)R7, -NR7C(NRg)R7, -OC(NRg)OR7, -SC(NRg)OR7, -NR;C(NR5)ORs,
20 -OC(NRg)NRjoR;3, -SC(NRs)NR0R 1, NR7C(NR8)NRIORH, -OP(O)(OR7)s, or
-SP(O)(OR7);
Rs is an optionally substituted heteroary! or an optionally substituted 8 to 14
membered aryl; |
R, and R, for each occurrence, are, independently, -H, an optionally
25  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 optioﬁally
substituted heteroaryl, an optionally substituted aralkyl, or an optionally substituted
heteraralkyl; |
30 R;o and Ry, for each occurrence, are independently -H, an optionaily
substituted alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl,
an optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an



-7 optionally substituted heterocyclyl, an optionally substituted aryl, an
opti onal | it uted heteroaryl, an optionally substituted aral kyl, or an
optional | ;ﬁvgé@@ﬁ%ygbjed heteraral kyl; or,RL0 and RL1, ta?gﬁﬂisé@é/t“ﬁ’é% with
the nitrogen to which they are attached, forman optionally substituted

het erocyclyl or an optionally substituted 5 heteroaryl; R26 is a | ower

| kyl; p, f . tord ' . 2 f h
cour i ente, 1 SPRaRLp S RiRerdeSoyl AFGRRTubtnuta i, fn o BT 10T A5

t he t he conpousnbititubéd Hetaroanylnan dptionallyrsobstitutedizdalkylpartantoptiemhily fytdtiQladr i azol e,

and/ or compounds repr.esent ed, by f.ornul I Q not jncl.ud

3-(2, 4-di hydrg&?@%ﬁ@’ﬂyﬁ”@&ﬂ%‘ﬁéﬁ'ﬁ?ﬁ%ﬁe@‘ﬁ’gY"%‘E‘/ﬁ‘f’-“ TORER @aﬁfz@! ey a5l . The
present i nventattashed)fotn i ptiodsll substinned ikserbwelyher dnfoptibmalinshitstifuled) : RZ A
NN R3 15 (I Iﬁ% and tautoners, pharnmaceutically acceptable salts, solvates,
clathrates,5 ang® rugs thereof. In fornmula (Il), ring A, RI, and R3 are
defined as for formyigaldwerafipl R2 is a substituted phenyl, wherein the
phenyl group is substituted wth: i) one substituent selected fromnitro,
cyano, a hal oal kox¥, foneach@censtenesnis: indepsndsatly.tluar diandl kenyl , an optional Iy
substituted al kyny ' l: y: Hutie oal kyl, an optionally
substituted cycl oa’ﬁ%%?fh?&g%ﬁ%g%’il%qug#lg;ﬁ/&egﬂ%slf ?,t%%%% het erocycl yl, an
optionally substi fuoreccmhodimengming ataf threcthé gonsosds df fivredila @) ienatar yl , an

1 R N AR S
(0 OR20, - OGKRdRB(2;4HiB) dre¥optichyl)-4 NRAGHHDaRE, | -yI$REnercapi(-Eedol&7, - OS( O) pRY,

-S(O pOR7, -NR8S(O,pR7, or, -S(0 R1oR11, or 2006/ 05576
PCgI'I {Jg2005 / 0417 7(9 hespresent mven(tlo)n g.l;lo pro%es compom\xlg:s) having the fgrrmﬂa {1n:

Tz
; A N R4
9
N——N
Rs
15 )

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof, In formula (ID), ring A, Ry, and R are defined as for formula (I); and
R; is a substituted phenyl, wherein the phenyl group is substituted with:
i) one substituent selected from nitro, cyano, a haloalkoxy, an
20 optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optibnally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, an optionally substituted heteraralkyl,
25 hydroxylalkyl, alkoxyalkyl, guanadino, -NRigR1;, -O-Rag, -C(O)Ry,
-C(O)ORyg, -OC(O)R5, -C(O)NR;gR;, -NRgC(O)R7, -SRs,
-S(O);R7, -OS(O),R7, -S(0),0R7, -NRgS(O)pR7, or -S(O);NR;oR11,

or



ii) two to five substituents selected fromthe group consisting of an
opti onal | L ed al kyl, an optionally substituted al kenyl, an

opti onal | §”‘§3@§@H’§‘5 ed al kynyl, an optiqpally substitut eHCE@Jég‘l%/PleS’, an
optionally substituted cycl oal kenyl, an “optionally substituted 5

het erocyclyl, an optionally substituted aryl, an optionally substituted

heteroaryl, an optj na'fk’é|‘§Hgf%git%%%ﬁfe&?@h@ﬁg@?ﬁjioglgﬂid of%Hbsti tuted

het er ar al kyl , hydr oxyal a yano, nitro,
guanadi no, a hal oal kyl ,optiohedlysnistitited alkyl, MR optiyrially subRftuted Glkepy7an - C( O) OR7,

“OC(O R7, -C(O) NRLOR 1, N ~SR7.. 10 -S( Q) PRY. .. - PR7, -S(O) pOR?,
-NR8S(0) 1, R7, or -S(O SREDBy s i Gy 6'}°Pé‘8£5‘ﬁ}yosé‘§ﬁ1’¥‘§§9’g°aﬁ?" |
i ndependent|y an opti orsaldpylomalll stibstituted@yelbdivdnyl, am optiiphailpsubktityteg ubst i t ut ed

al kenyl, ap optionally substituted al kyny|,, K an opiionall sybstituted
cycl oal kyl 2 an opti onalheVr%"ﬁ’B'é’EF'E am@a%y@%&rtﬁ%wt an 8??‘0(5%1['3{ ﬂ’ﬁﬁjﬁwtﬁd 15

substituted heterocycl Wetergutyl O dpaBmdily ¥utssHidgdd! abdfikyd Can?p¥ibnal g BubiBihiraanal | y
substituted heteroaryl, an optionall B; substituted aral kyl,; or an optionally

substituted heterar al igteraralkylohysr pkertyalkyb i olidd, eyape.adtemt ed by
formula (11) do not in : R } .

3- (2, 4- di hydr oxy- phenylcé)u-%?la-%{n?-’ %g%%afllﬁg’laehriefe{?a3l/lfy)l’- Q-Rﬁeolﬁlé’ab(g%l’ t (r:l(%?%’l e, 3-(2,4
20 -C(O)OR3, -OC(O)R7, -C(O)NR;0R;s, -NRgC(O)Rs7, -SRy,

di hydr oxyphenyl ) - 4- (2, S\t h NYL - 2grer <triaz 95 (- phenyl - 5-
am no- pyr EQN -4-yl) - 4--('5@%? 5%@%éﬁ@m}éﬁgﬁﬁ&i’mﬁ%@eﬁ“wﬂ‘“’

3-(2- hydroxy- phenyl) 4-apd, 4- di net hyl phenyl ) -5-nercapto-tri azole. The present
i nvention al so proyides c ounds havj ng ,;t he fornul [11): , 3 AN NN
25 R (111 and + i 456 COxpiRRRsro B alePehdTiy 21 Ehpe Pubsibiadaloafyat oo,
clathrates, apggtidapdsubstfuted B}‘Rélgﬂ’,fano tlorfafty S0bstufel alidynyll dféptibnalfgl, and R3 are
defined as for formula (1); and 9 s IS an optiona ]y substituted

cycl oal kyl , afkpsttyted swdwﬂéiils@mimuv sepstied|cyelpalkany|, an gptignallyipst i t ut ed
al kyl', whesei gysfiited hk¥locHIAUR dptiondiRShbditi&hrll &l opRdRalR substituted
heteroaryl, an optionally substituted aralkyl, or an optionally substituted
heteraralkyl.
In one embodiment, compounds represented by formula (II) do not include
3-(2,4-dihydroxy-phenyl)-4-(7-naphthalen-1-yl)-5-mercapto-triazole, 3-(2,4-
20 dihydroxyphenyl)-4-(2,5-dimethoxyphenyl)-5-1hercapto-triazole, 3-(1-phenyl-5-
amino-pyrazol-4-yl)-4-(2,4-dichloropheny)-5-mercapto-triazole, or 3-(2-hydroxy-
phenyl)4-(2,4-dimethylphenyl)-5-mercapto-triazole.

The present invention also provides compounds having the formula (II):

Tw
A N R,
s
N-—nN
25 R3
4y

- and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs

thereof. In formula (III), ring A, R}, and R; are defined as for formula (I); and



nmor-e substltuents mdependently sel-ected from.the group. consisting,. of an
0P }L st SIS adalkoynyl ., areaptional Ly substituted. cycl oallryl , an
opt%égﬁ&g |€" ig@bs?ﬁﬁﬁ%ﬁ& cycl oal kenyl, Qan (B%H% Ty subdai tPu%{/e% ha%e¥oar V2
an‘optionally substituted aral kyl, an optionally substituted heretaral kyl,
.hal o, cyars21ni823005 guanadi no, a haI dal kyl, -NRtORu, -ORi, -C(OR7,

-C(O K7, -OC(OR7, -C(ONRIORtt, -NRBC(O R7, -%$R7, -S(O,R7, -0S(O pR7,
-S(O POR7, -NRsS(O) 1, R7, or -S(O)PNRtoth - S( O PORY, CP(O)(OR?)Z or

- SP(0) (ORY7) 2; Ruy ipfreopsiohsdig iswhsritued @M@ﬁ&kylhdsd ampn@b@nbswmﬁy formula (111) do

by ovi des. CSSipARRRE PSP G A Be AUA PP R o WIS 0505 ra
R24 N R Forx dubsatbentd indeperBentiy\dbledicdfrom therddpeoiistibh 6F dn didhalls Rs (1V) (V)

and tautomners, phar rraceutlcal |y agceptable salts, solvates, clathrates, and
prodrugs SpheEseskalkyny, sAmRonay S'th‘&‘)“eﬁﬁﬁl‘(awlvaRPP‘H’ﬁdI}/FSSb-‘&Wée%Ief| ned as for

or il 8 oklo Ry, KEdiringi 9Bk chondl AL HQRRLAIHPS | Ut
al kynyl , mpunmﬂly&fuaﬁWdhumnaﬂwuhﬁ_d,wwL nigd,lgpknadian, admtuabﬂyhl ly substituted
cubst: tut ey O SRR RO B e BRI SFEC Rt T onal 1y

~ substi tut egg, d;@éo,og(o)@t; 50),0R3)| MWI&UB@}};,NI@&,EIGGY al kyl; WO

2006/055760 05/041779 -10 R22, for each occurrence, is
i ndependen8iQ)ORt, FiP(OYOBek.8 tTFEONPBRst he gr oup

In one embodiment, compounds represented by formula (I11) do not include

compounds in which Rz is cyclohexyl.

The invention also provides compounds represented by formula (IV) or
formuls (V):

wy v)

and tautomers, pharmaceutically acceprable salts, solvates, clathrates, and prodrugs
thereof. In formulas (IV) and (V), R and R; are defined as for formula (1); and

X218 0, 8, or NRyy

Ro; is an oprionally substituted alkyl, an optionally substimted alkenyl, an
optionally substimited alkynyl, an optionally substinsted cycloalkyl, an optionally
substimed cycloalkenyl, an optionally substituted heteroeyclyl, an optionally
substituted aryl, an optionally substituted hereroaryl, an oprionally substituted avalkyl,
or an optionally substituted heteraralkyl;



consi sting of an optionally substituted al kyl, an optionally substituted

al kenyl, an _optionally substituted al kynyl, an optionally substituted

cycl oal kyWO 2006/83%76%nal |y subst i t ut ed Céd oal kenyl , an BGEUSHESN41779
substituted heterocyclyl, an optlonally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aralkyl, or an optionally

substituted heter 9 @)

(O NRi OR1i , R@%’(d@ﬁl’f“’h%% ‘%7@{‘]‘@?5)%@%7;[ %a&%%ﬁ%ﬁh% b ind res
and R24, for mhtmg:cﬁmrapncmlyaulsntumdapqndﬁ ropdnona}lﬁslnﬁtnated aﬁcehﬁ,cmed from 10
the group consi st i f.an,optiqgnall bstltut 0 onal |y
substi t ut ed aPtkoéﬁ@’?s“%étr‘fuﬁﬂf’&%Wj é?ﬂ‘?@f’ sehstiie 39%?' L t'B’Sit]Iyonal ly
substituted Ch’\ﬂJs%{ehlé&eloﬂk'enyDﬁﬁb [b%hlﬂ)ysuﬁbth&&d ﬁétére@&cmcdn%h&ﬁnyl an
optionally substituted heteroc ?n opti onal Ig substi t ut ed aryl, an

opt i.onal | y3 subhstituted agyliaatapti 1y|subsaw edpeieraniliap optienally sebstiatedar al kyl | or an

optionally su It 5 d|no

ol oal Kyl a ol 8 flopth BBt hé@%ﬁﬂw‘é%‘%?ﬁa*ﬂ SR O o i,

“C(O NRi 0R | , -OWQBK( G)GRO)NRmL NR(QIRY -SOB8r O HARORSHrO) pOR?,

-NR3S( O pR?, ( W RI 1. The present invention also provides conpounds
represent ed by Pe)“r dh 20 Rat Y2 Y441 HOYlz /| ~ Y~ Ya2 N OH NN
(VI) and taut omaar amhaf.;nﬁemhiocairﬂeyceaﬁeembp&mhanlyamcearmlemad fiom

clathrate rodruygs thereof, ej n: 5 X41 is R42: X42 is
CR44 or 70 V\o‘q’f (FEBSHEE O e@g}@ﬁ kﬂ»lan °PE8“4 SRPsaFut 43; YAl is
Nor CR45; Y42 alkéﬁyl, a%%ho&%‘ ldﬁlfsﬁﬂ%a,alldyﬁyll ﬂﬂf}iﬂ@ﬁﬂ@%b&mﬁkd &ycRalkHRAS

optionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an

optionally substituted aryl, an optionally substituted hetéroaryl, an optionally
substituted aralkyl, or an optionally substituted heteraralkyl, halo, cyano, nitro, '

15 guanadino, a haloalkyl, a heteroalkyl, -NR¢R;;, -OR;, -C(O)R;, -C(O)OR;,
-OC(O)R;, -C(O)NR0R};, -NR3C(O)R7, -SR7, -S(O)pR7, -OS(O)pR7, -S(O),OR5,
-NR3sS(O)pR7, or -S(O),NRoR;;.

The present invention also provides compounds represented by formula (VI):

20
Pt X41
R41 Y42 N \
: Y
- HO Yl‘ltz G 7 K
/Y42 X42
N
s
OH N—N
(VD

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein:
25 X411 0, S, or NR4a2;
X428 CRyq Or N;



Zis OH SH, or NHR7; 5 R4, is -H -OH, -SH, an optionally substituted

al kyl, an ally substituted alkenyl, an optionally substituted

al kyny! , 37288@?%6?73 |y substituted cycl oaI kyl, an opti oRQFU§20B4TTS ut ed
cycloalkenyl an optionally substituted heterocyclyl an optionally
substituted aryl, an optionally substituted heteroar yI an optionally
substituted aral k , pl %onally substituted heteraral kyl, hal o, cyano,
nitro, 10 guanadi no¥ i5, N Pkyl, a heteroal kyl, an al koxy or cycl oal koxy, a
hal oal koxy, -NR o&lmsN-(fr]@ms C(O)R? C(O)O?? -C(S)R7, -C(OSR7, -C(S)SRv,
-C(S)OR7, C(S)NR 0oR, NR3) NR8) R? C(NR8) NR, oR, I , - C( NR8) SRYi
_O00(OR7, -0 0) o, foreﬂ!symncm @@mmdmlw . GoTeRm7, - SC O OR7,

- SC(NR8) OR7, - @ﬁz Sﬁqr%)l.ﬁz -SC(S)OR7, -OC(O NR, oR, 1, -OC(S)NR, OR,,,
15 - OC( NRs) NR1loRu, CI(-Ib) NRloRu - SC( NFs) NR, oR,,, -SC(S)NRLloRu, -OC(NRg)R7,

- EI%? g(RﬁIER)? é 7- c( O I\RuoR-H,, OHNF%C(a Rbnaumb@(t&ymkyl arl\m@S)mBstntuct(edS N OR

- e

- NR7C({ NR2) NR, OW %%9%"%6@5@3%@( B%ng&%%ﬁ%d"a&ﬁé? PNR OR, , |,
I S A o g e g ety B LI
- e: or

is -H an optP éﬁ‘f%‘laﬁ ‘%bﬁtﬂ)tgfeﬁg’ﬁ%éﬂ OBFW'][Y S‘ﬁ’ﬁ“%ﬁ%‘ &’Btﬁ%ﬁ%yilf 3&?8&}?’}41& ed al kenyl ,

an optional | ys@dshﬁltddtawueﬂ ahl dpyionAlly s@d@tlﬁ&wheﬂaﬁkdlyylsnmsk dnidf @ocycl 0al kyl, an
optional | y substituted c cI oal keng{ty an optionall %0 st tuted
e Xp

het er ocycilf) , guanadipe,adlgalkyl, adeterng &P'@@I"Yaﬁrwdoﬁ # heJpalkeny, subst i t ut ed
het | A t - | tituted
het or ar al kyl az;‘g ‘r‘%"g';k g (f;’*@ké‘iwggﬁg ng)ﬁg’gﬁémsﬁe?gsgg&i e
_gEOgDOW (or é@b% 154%)@&%861{4 3k s m@e%qﬂg bgék b (7‘]-| an
optionally subs ém 7 opt i o?aPIRI7 subst| tut Q Eén an
optl ona: : y suE@C(St)Rﬁ, eiC(sblblyrgﬂ(S)CIib QE(OMRGR 1, Qﬂ(S)NRlefa,edt c%/cldoal kyI , o an
opti ona su ut e

hgt er ocycl)i;sll Q{%Wﬁgﬁgllrﬁéﬁ‘ }%'u't g@%ﬁw H §|&®§ﬁ§?4‘§f substituted WO

20061055760 PAICRIBENOSISENEIR,, -C@INRIGRT,0FRIC(OHY, APRICISM| y subst i t ut ed
aral kyl, an opti onalcgilr subst | tut ed heterar al S&P@ h droxyal kyl, al koxyal kyl ,
a

hal o, cyano, HHYCRIRe) Rieyl |
-NR7C(O)NR0R 1, -NR7C(S)NR10R|1, -NR7C(NR8)NR10R11, -SRs, -S(O),Ry,

-OS(O);Ry, -OS(0),OR7, -OS(O);NRicRy1, -S(0);OR5, -NRsS(O)pRs,
20 -NR;S(0)pNR0R11, -NR7S(0),OR3, -S(O)sNR10R11, -SS(O)pR7, -SS(O)OR5,
-SS(0)pNR0R 1, -OP(O)(OR7)2, or -SP(O)(OR7)2;

Ry; 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

25  substituted aryl, an optionally substituted heteroaryl, an optionally substituted
aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, a
haloalkyl, a heteroalkyl, -C(O)R7, -(CH2)mC(O)OR;7, -C(O)OR3, -OC(O)R,
-C(O)NRoR11, -S(O)pR7, -S(O),0R3, or -S(O),NR;oR11;

Ry3 and Ry are, independently, -H, -OH, an optionally substituted alkyl, an

30 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



-C(O RY, C(O)OR7 -OC(OR7, -C(ONRIORII, -NR8C(O R7, -SR7, -S(O PR?,
-05(0 PR? O OR7, -NRgS(O pR7, -S(O PNRloRll or R43 and R44 taken 5
t oget her 7ar bon at oms to which they are at t acheRCHBYIUMIGBt i onal | y
substi t ut ed cycl oal kenyl, an optionallyl8ubstituted aryl, an optionally
substituted het erocycl yI or an optionally substituted het eroaryl; R45 is
-H, -OH, -SH, -NR7H, - - SR26, - NHR26, - Q(CH2) mOH, - 0( CH2) nSH,
Q CH2) TNRi H,  hesereen), ﬁmqptlma Hysibstitaiad atatirybian pagealy substitutedhetepridadRi | |

- SC( O) NRLORL1y, ) 7 0 ORY,
G B s 3 o AN

- OCH2C( O) OR7 -C R, - EODVRIBR 1, ~KRICOQ)RY), NRRORB(O)pR7,
- SCH2C( O) NRlo O). 7, S -NR7S( O pR7,
- 05( O) pNRLORL ?éﬁg%s?%%%b ﬁ%ﬁﬂ&rsf@%ﬁﬂﬁhﬂé %@%} . -SS(0) POR?,
- NR7S( O) POR7, togetheX BikliRihe canb‘é)i 8pME to wmwmeﬁaﬁiﬁaehw&)m@bpnerﬁﬁy S) OR7,
-NR7C( S) OR7, S 0 NR7(C( S) NR1o NRs) R7,
- SC(NRs) R7, SW%?%Q%R% e“ybé{‘ %‘&‘3‘%"%5“%@ %&?N “ﬁg‘%&{bﬂﬂ% )
- OC( NR8) NRI ORheferocychidf d¥aa bubstiuted NEYéfdafVijg) NR1OR11; 20 RA46, for each

occurrence, is indﬁz)endenb: se?,ect fromthe group consisting of H an
optional |y substitStsdyHhr 'Slén Nt oRBes ySRun i cQ(GAPH | an

optionally su@?;rﬁzgm nNkaarg(@m);ngﬁal g(y;l.g tggt | ggg}fzgl I@I%ﬁ oal kyl, an

optionally substitut ed oa kenyl', an ti ona tituted

het er ocycllfl -@ﬁ(@bﬂﬂl&alisﬁ(@)}ﬂbblim Lrﬂ\E’dCéQ noRlaerﬁﬂQDbmaSC@)Bubst i tuted
heteroaryl, a al ti 25 substituted
het er ar al kyI nﬁﬁﬁ(b%” a?tk)ﬁ(égﬁ%f ogé@zglr}ﬁd 0620?31 %ﬂ%%ﬁyhet er oal kyl ,
-NRIORI |, : ) omscmc«oolm ~NREIDAOR)R 7, -mﬂ@QRr SCHIROPIRY,, - NR3C(O) R7,
-SR7, -S(O pR 7 - or -S(O pNRIOR, I'; R7,
R8, Rio, é'%’é}%m n?gﬁé%ﬁﬁﬁgﬂ" %ﬁbﬁﬁig“ﬂ'he present i nvent i on
al so provi des -mmmocmmmn 5@3'(0%@7,@85(@%1‘”'-&11&(@)&@7; -G NI60RR5 760
PCTI USZOOS/ 041778 R4
)pNRw ", - 7S(O)pNR10Rn, -0S(0),0OR;, -8§(0),0R, -NR;S(0),ORy,

-OC(S)Rs, -SC(S)Rs, -NR,C(S)R5, -OC(S)ORs, -SC(S)ORs, -NR;,C(S)OR5,

-OC(S)NRoR 1, -SC(S)NRoR11, -NR7C(S)NRoRj, -OC(NRg)R7, -SC(NRg)Ry,

NR;C(NRg)R7, -OC(NRg)OR;, -SC(NRg)OR7, -NR;C(NRg)ORy,

-OC(NRg)NR0R11, -SC(NRg)NRoRyy, or -NR;C(NRg)NRoR11;

20 Rys, for each occurrence, is independently selected from the group consisting

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
25  substituted heteraralkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl,

-NR R 1, -OR;, -C(O)R;, -C(O)OR;, -OC(O)R3, -C(O)NR0R11, -NR3C(O)Rs,

-SR3, -S(O)pR7, -OS(O);R7, -S(O);OR7, -NRsS(O)pR7, or -S(O);NR0R1;

R, Rs, Rio, Ry1, Ras, p, and m are defined as above.

30 The present invention also provides compounds represented by formula

(VII):



R4l />---R43 HO Xaz N OH N _.-N (VII) and tautoners, pharnmaceutically
accept abl eweoadds®s5%0| vat es, clathrates, and prodrugs, wperRisBiospsBisis - OH
or -SH, and X42, R41, R42, R43, and R45)13re defined as above. The present
invention al so provides conmpounds having the formula (VII1): R85 /R52 N
56 ~R53 HO X45 N )-ZI OH NN 10 (MI1) and tautomers, pharmaceutically
acceptabl e salts, solvates, clathrates, andRsprodrugs thereof, wherein: X45
is CRB4 or N, Zt is -OHor -SH, 15 R52 is gel ected fRgm t he group
consisting of -H nethyl, ethyl, n-propyl, A , h-butyl, n-pentyl,

n- hexyl, -(CH2)20CH3, -CH2C(OgH, and - \ WO 2006/ 055760

PCT/ US2005/ 041779 -14 R53 andj 'R54 are efch, indepen R, -H, nethyl,
ethyl, or isopropyl; or R53 and R54 takgn,toggther/ith ¥Re carbon atons to
whi ch they are attacheéd or cycl ooctenyl ring;
O—f -OCH3, and -

OH
(Vi

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and

prodrugs, wherein:
5 Z, is-OH or -SH; and
X2, R4y, Raa, Rus, and Rys are defined as above.

The present invention also provides compounds having the formula (VIII):

Rss
\ N/R‘é2
R
® I />_—R53
HO / A~ |
. |
s
OH N—N
10 (VIID)

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein: '
X4s5 is CRsg or N;
Z, is —-OH or -SH;
15 Rs, is selected from the group consisting of -H, methyl, ethyl, n-propyl,
isopropyl, n-butyl, n-pentyl, n-hexyl, -(CH)OCHj3, -CH2C(O)OH, and -
C(ON(CH:); | |



5 OCH2CH3; and R56 is selected fromthe group consisting of -H nethyl,

et hyl, Is%ﬁé\ (% " and cyclopropyl. The present invention al so g)rovi des
cormpounds THAFRGYAL formula (1X): 10 /YaRai 112 Yas HRSTHS2005447% O - N
(I'X) and tautoners, pharnaceutically aééept abl e salts, solvates,
clathrates, and prodr ugs thereof, wherein, 15 X44, for each occurrence, is

i ndependently, O, 2 or 3.1s NR42, R46

C( Rab) 2- C( R46) 2, d?@) ée@’e e% g‘%"i‘&"@I J*’m%tyifé*)y 2”0?21‘10‘ Ra2, 7 Rai,
R42, and R46 amﬁkgeéueﬂasgemsr Wwitlothe carbbn §tofs RNGek ey are auﬁbhéwrdmlaa q X) R4l
i s sel ected from 20 con5| sting of -H lower alkyl, |ower alkoxy,

| ower cycl oal RynYL &Yﬁzlgl'!"%@’r' or ey loqstenklgig: | n anot her enmbodi ment, in formla
(I1X), R4l is sel eCREdsiélé&EBdtﬂtb%ﬁE@fbﬁpc&Qﬂﬁh%&ﬂ 9-0f, ~oEHTBAdY! . ethyl,
propyl, isopropyl, cyclopropyl nmet hoxy, oXy, propoxy, and cyclopropoxy
25 I'n anot her Glsramdt . in formula (1X), R42 is selected fromthe group

consi sting of -H, - butyl,
COmSL 10 oL b Rkt R B OPICy, S5 BB DU

n- hexyl, - C(CpghhprefyCH2) nC(O) OH, - CH2OCH3, - CH2CH20CH3, and - C(O) N( CHB) 2.

In anot her enbodinent, in forrmula (IX), Y41 is CR45. Preferably, RA5 is H, a
| oner al koxy, or -OH 5 In another enbodinent, in formula (1X), Y42 is CH.

| n anot her enbodi MERY present ihO¢ntivh alsé brX)ndesde&npbﬁndzEIﬂavmg the&midwawaodl ment ,
in forrrula} (I'X), Y43 is NR42, wherein R42 is Hor a

Yar_
Ra1 : Y42/ ~ X4<
“ /Y43
HO 2/ =~
/ Ya2 Xea
N
s
OH N—N
Ix)

and tautomers, pharrhaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein,

15 X, for each occurrence, is independently, O, S, NRy; or C(Rug)2;

Ye3 is NRez, C(Rug)zs CRug)z-C(Ru)z, C(0), C(S), CRus)2C(O), or
C(Ras)2C(S);

Ya1, Ya2, Z, Ra1, Raz, and Ryg are defined as above.

In one embodiment, in formula (IX), Ry, is selected from the group

20  consisting of -H, lower alkyl, lower alkoxy, lower cycloalkyl, and lower
cycloalkoxy.

In another embodiment, in formula (IX), R4, is selected from the group
consisting of -H, methyl, ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy,
propoxy, and cyclopropoxy.

25 In another embodiment, in formula (IX), Rs2 is selected from the group
consisting of -H, methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl,



| ower al kyl. I n another enbodinent, in fornula (1X), one of X44 is NR42 and

t he ot her or C(R6)2. Preferably, one of X44 is NR42 and t he other
is CH2. ﬁ*@ﬁ%’%ﬁg’?—%modi ment, in formula (M), Zis - OHCTUS2QNBHALY

enbodinent, Zis -SH In another enbodirnent, the conpound is selected from
the group consisting of:

3-(2,4-di hydrgg;yb‘ﬁyll ﬁ‘f)@ﬁt?f)}{-lhe%ne@‘)(@clf‘ @{2§m&@%ﬁdldﬁ@a§ yl)-5-nmercapto-[1,

2,4 t | e

3- (]2 4- Ei: ﬁ)z/gr @Hﬁ%ﬁrmﬂyﬂ@h&ﬁﬁb&%- (indan-5-yl)-5-nercapto-[1,2,4]triazo
|

4eEt hyl - 6- [ 5- mer ca&@owefﬁm?ﬂgf'ﬂ%t’ lﬁf%‘ma‘al‘Wr X"I‘?—Eﬁﬁd&efgak}lp')mﬁff—i}[l'la 2,4]triaz
ol - 3- yl] - benisweg alkoRy, dF GOH.

5-(3-(5-ethyl -2, 4-di hyd h t H.1,2,4-t | -4-yl)indolin-
2-(0n((3 € y Inlan%thre? é(n)lllg)od?ngnt, m?ormu{a (ﬁa 94;‘{5 CH. riazo yl)indolin

5-(3-(5-ethyl -2, 4- g vghePeniiaghet)in foriBYBO! 9544 till, 2, 4-triazol -4-yl) -1 H

benzo[d]im dazol 2 3H) - one;

5- (3-(5-et hyl - anpthensmbadiment,)in GormuladBP Yot NRopwhereiniRazisiH ara| ) - 1-
thy|lnd0|ln&!,_)éi] ﬁ(?,

4-i sopropyl mer capt o- 4- (4- propyl - 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] oxazi n-6-y

|)- 4H-1, 2, 4-tri azbl anBthgt $rivendireent- il fi@mdiad[X), one of Xas is NRq, and the other is

gel(’lgof g] [et1'634’i 5@?{?}@% @%ﬁg@”gﬁe)ofh mpan% “the Sttler 156 t“ azol -4-yl)-2H

6-(3-(5-ethyl-2,4- mﬁmﬂwmaﬂsﬂt)mmraqvmmsmm 2,4-triazol-4-yl)-3-
met hyl benzo[ d] t h| azol - éﬂF - one;
6- (3- (5- et hyl - b?!?/‘iﬂﬁ‘é’ﬂ?ﬂt)zﬁ -1 capt 0-4H 1, 2, 4-triazol -4 WO

2006/ 055760 PCT / US%%éfh@Aéxﬂo%menl Qhé’é&ﬁi)%ﬂid)& Wb Prsh (P @Rdstingnd

taut omers, pharmaceutically acceptable salts, solvates, - clathratés,
andprodrugs t ®€r eof . Conpounds of formula (| X) inhibit the activity of Hsp90

i sor der o such as” KaARES U o S AT AL BRAAE GBP BRR R ER 12
particularly wsazblgl in treating cancer when given in conbl nation with other
anti - cancer agent. 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(indan-5-yl)-5-mercapto-[1,2,4] triazole;
4-Ethyl-6-[5-mercapto-4-(1-methyl-2,3-dihydro-1H-indol-5-yl)-4H-[ 1,2 4]triazol-3-
yl]-benzene-1,3-diol;
5-(3-(5-ethyl-2,4-dihydroxyphenyl)-5-mercapto-4H-1,2,4-triazol-4-yl)indolin-2-
one;
5-(3-(S-ethyl?2,4-dihydrexyphenyl)-S-mercapto-4H-1 ,2,4-triazol-4-yl)-1H-
benzo[d]imidazol-2(3H)-one; |
5-(3-(5 -ethyl-2,4-dihydroiyphenyl)—5-mercapto-4H-1 ,2,4-triazol-4-yl)-1-
methylindolin-2-one;
4-isopropyl-6-(5-mercapto-4-(4-propyl-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-6-yl)-
4H-1,2,4-triazol-3-yl)benzene-1,3-diol;
6-(3-(5-ethyl-2,4-dihydroxypheny!)-5-mercapto-4H-1,2,4-triazol-4-yl)-2H-
benzo[b][1,4]oxazin-3(4H)-one;
6-(3-(5-ethyl-2,4-dihydroxyphenyl)-5-mercapto-4H-1,2,4-triazol-4-yl)-3-
methylbenzo[d]thiazol-2(3H)-one;
6-(3-(5-ethyl-2,4-dihydroxyphenyl)-5-mercapto-4H-1,2,4-triazol-4-



5 The present invention also provides conmpounds having the formula (X): Ras
IYAL RAT Ygo'hbe/oddRoY42 \N 42 ~-Z OH N-N(X) and tgy ﬁﬂ?zroﬁs/gnw
pharmaceutical |y acceptable salts, solvajgs, clathrates, ‘and prodrugs

t hereof, wherein: 10 X41, Y41, Y42, Z, R7, Ra, R o, R11, R41 , Ras and p are
defined as above. The conpounds shown in Table |I or conpounds of any

formul a herei nyl)&hzo[ama&mm-oab&hm&mem thrMa@Qﬁ@myabdeﬁtaﬁﬁkﬁl& sélpdtesat es,

cl at hr at es, hydrat es, 4; Ehs or prodrugs thereof ibit the activity
of Hsp90 and, ?H@Fa%yarﬁa%‘i’ pgsdheseof15 t he degradation of Hsp90 client
proteins. Hsp90 is AGEERRAS I iyl SHbW AR of 1RH®hn ceI |'s.
However, Hsp90 is over gxpressed‘gqx%a um():rl Eyyopesw@l cji%l ?ﬁ{ng t it may
play a signifi ssfu fqréteetﬂigmrtpmeMmg\nm)dd!ra@\fc diserdees; sushlab sarmnd Inhdrtltlomancer
cells may be t ells. Thus,

t he corrpoundsrrp 0?'%‘? fEF’rHﬁ"a @qf[} %ﬁ%ﬂéé&r%@gfgﬁ gﬁegt"; lvgth or
tautomers, 20 mmblmmamuhc«:ﬂiekyntacaneqﬂtaghite salts, soI vat es cI at hr at es,
hydr at es, ppl ynorp rodru t hereof , are ful ati roliferative
i sorder s Stch as. cLEEseht NG RImGrtsicARPoE Prvine e et ol 1y cause
tunor regression, nost agents that are currently used Rg treat cancer target
only one pathway to tunor WO 2006/ 055760 PCT/[1S2005/ Q41779 -17
progression. Therefore, in many instances,“%ﬁn ment with one or nore
chenot herapeutic agents, a tunorRgevel ops t i

activity is that several |ts ¢l i ent proygl
ki nases or 5 transcription ™ Sy nvol ved ‘\n(
been shown to be involved in(lthe priogression o

are nostly protein
i gna Nt ransducti on, have
cancer. Thus, i nhi bi ti on of

OH

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein:
10 Xat, Ya1, Ya2, Z, Ry, Rg, Rig, Riy, Ray , Rag and p are defined as above.

The compounds shown in Table 1 or compounds of any formula herein, or
tautomers, pharmaceutically acceptable salts, solvates, clathrates, hydrates,
polymorphs or prodrugs thereof, inhibit the activity of Hsp90 and, thereby facilitates

15  the degradation of Hsp90 client proteins. Hsp90 is necessary for the survival of
* normal eukaryotic cells. However, Hsp90 is over expressed in many tumor types
indicating that it may play a significant role in the survival of cancer cells and that
cancer cells may be more sensitive to.inhibition of Hsp90 than normal cells. Thus,
the compounds shown in Table 1 or compounds of any formula herein, or tautomers,
20 pharmaceutically acceptable salts, solvates, clathrates, hydrates, polymorphs or
prodrugs thereof, are useful treating proliferative disorders such as cancer.
Although chemotherapeutic agents initially cause timor regression, most

agents that are currently used to treat cancer target only one pathway to tumor



circuiting several pathways for tunor progression simultaneously. Therefore,
treat ment W0 20060553600 th an Hsp90 inhibitor of the inventp@usiohdesirnl one,

or in conbination with other chenotherapgutic agents, is nore likely to
result in 10 regression or elimnation of the tunor, and less likely to
result in the devel opnent of nore aggressive nultidrug resi stant tunors

t han ot her curplegtebgioravﬂliete&cbb,einmaey mstences, afisRrdafmdNESERIORT bONol©F THE DRAW NGS

The foregoing ther b of t he invention
wi ||l be appar e?t[‘e roefﬁpf‘hn #g‘?‘f’ 3“\/&“‘%‘5‘8&"%‘ 'mfﬁgfegﬂ&ﬂge Y |'18tl?r%§ﬁ of preferred
15 enbodi ment Sresponkddpositiveintd weatmens. Ohd <bf5thd’ alventages of inkibitingdgpdiyi ng dr awi ngs

in which 1like refere ce ch rs refer to.the s arts throughout t he
different viewdCtvViRist ﬁls%l‘(ﬁfﬁﬁg't% ient proteing, whid arg WSt[n;"rgtEQl SrBhasi s

i nstead bei g RhRE@stiod Bfors invbived n3ignBranbfictio, ﬂ&delfﬂe@@st@fwnttbse inR¥Red i on.
Figure 1 is a graph show n% the ATPase activity of 90 when untreated, 20

when treated wintthe progressiosrofcancer nEwy.dnlbitign RWOP@H s p Asthodobshoxts a
positive cont ElpéultlnﬁrgglleM$ch§v5%5fﬁteﬂm#r fn@gﬁ&%r&ﬁryxﬂ%@&s@ %9&&8%108 of the

i nvention; Figure 2 unt Her 2 client
protein, in cetreasmentlwﬁtumewulman Han9@dhhlbltor ofthe invention eithctelldmeem inreated with

0.51iM 2M or .of . | known Hsp90 i.nhj bitqx ceIIsthat have
been treated vm?“lﬁ\lg'&tlgf\l/l%fﬁp\f@ eﬁ%i‘el{}fo%trap g“’ﬁzoaige%iirlr%)%ﬁr 3lkil@fggrersm rrpound 49;
Figure 3 i%0a g:gﬁepdioxsdsrmmml@tnamoﬂhé:ﬁﬁairjdnunesi likaly toyesuieih ee danedbpnsens oOf t he
c-kit positive popul ation HEL92 7 cel O iphibitors
of the invent WSWpa(ggrefs“?’AB\%“?‘?ﬁ rcé‘%%ﬁ“f‘ﬁ°ffél‘”db‘?'rlgetrBPrfen“Tﬁéa‘lag@L}ﬁetr%peF%d| cate
that the Hsp90 inhibitors of the invention induce c-kit degradation at a

| ower concent r BRIEMDESGRIPIVON OWTHE DRAWROGS i nhi bitor that is currently in

phase Il clinical t WD 2006/ 055760, PCT/ US2Q05/ 0417 -18 Figure 4 is
a graph show ng an ﬁﬁ%@&‘l"f’%ﬁﬂd ‘?q‘%\f?gl‘?ﬁrf eré?aniﬂgY?’éﬂ%s ?thjtg? fwention, "¢
posi tive popul @i Mgﬁirelﬁ%ﬁmml’oqullgSméﬂ'e%a&i%ﬁiaM!eE&thSﬂgf) prefehredi t ors of the

i nvention or 17AAG (as a positive control). The results Indicate that the
Hsp90 -i nhithi t ebodimentyeft Wémtiomsmhmw inthe qccerégwwatdrwnﬁtmavhnw

concentration Blt?r?_ rended qrg“t phase ||
clinical trials fegl?g:eé}@%cge?%e&zg{g@? bﬁﬁ%ﬁﬁ‘?ﬁ%@?éﬂeﬁ?ﬁﬁ@ c-kit from
Kasum -1 cell sdriawingt ext notvieckssailp SDscalehénhphiasis instedd heling planedmpéron or 17AAG (as
a positive Conltl{u%a)tihg the principles of the invention.

Figure 1 is a graph showing the ATPase activity of Hsp90 when untreated,

20  when treated with 40 mM of Geldanamycin, a known Hsp90 inhibitor as a positive
control, and when treated with 40uM or 4uM of Compound 108 of the invention;

Figure 2 is gel showing the amount of Her2, an Hsp90 client protein, in cells
that are untreated, in cells that héve been treated with 0.5uM, 2uM, or 5uM of
17AAG, a known Hsp90 inhibitor, .and in cells thgt have been treated with 0.5uM,

25  2uM, or SpM of Compound 108 or Compound 49;

Figure 3 is a graph showing an FACSCalibur flow cytometer analysis of the
c-kit positive population of HEL92.1.7 cells treated with Hsp90 inhibitors of the
invention or 17AAG (as a positive control). The results indicate that the Hsp90
inhibitors of the invention induce c-kit degradation at a lower concentration than

30 17AAG, an Hsp90 inhibitor that is currently in phase II clinical trials.



Figure 6 is a Western blot analysis of the c-nmet fromNCI-H 193 cells
treated w I.nhi bitors of the invention or 17AAG ( I tiye
control). WOJ@%S?% 7 displays the resulds of a nude m@f&@ﬁ@@r“yf% st udy
to determine the effect of Conpound 49 offthe in vivo growth rate of the
human tunmor cell line MDA-MB-435S. Tunor bearing animals (8 m ce/ group)

were intraperit oneqiig,‘(rl. Fsa %g%@ﬁ%@%g%nt’ﬁk R W%W@Wﬁftwat ched

bar) and the average tunor Volunmes “for each group wer e det er m ned
every 3-5 dayse-kifpesitivempopulafianrofXaswsiel gells oeat@DWitmHspdg itdbigorsvef thét  of

Conpound 49 decy r e f - - 435S cel | s ude mce to
a greater ext eﬁf’ gnt%ﬁggr g@@; (%\(l){pg SI(E)I? é §%3°‘r¥g%g’°%{‘§ﬁ9“d?%ﬁ tgﬁttﬁ%iflghgﬁe Hsp90

i nhi bi t or 17- ainhipitensiofithe Inketlorehdues v ditl ddgradatips ara lovér cobééntratidr tham € 8
denonstrates that, Lre . w.th Canpound 49 di ot cause 20 toxicity in a
nude nouse en%@#tmm&"ﬂgﬁﬂbmwg&ﬂ?ﬁ&%“‘tﬂm’ﬁ?ﬂl @&“Fa?mai’e MDA- MB- 435S
(tumor growt h dat a Hignipes iewessm bidt deblysisoffieasiantr6fl Kaburfi- DEBIS trédted TUNDI
bearing aninmals (8 mce/ 'rou;é%;hw.ere i ntrawl toneal (IP) injected 5 tines
per week for WithHsndd "(lfﬁg'!%h dhe ivgntignar L HAG@sepgsitijeeanil): changes in body
wei ghts for each  aiauPs iel Wek b ahdiisirdie oAbt HORNRLIHEO £t o mi ned

every 1-3 days (erro ars no shown for clarity; nean coefficient of
vari ati on = 18%@atedPrithciispf inhiflitors of thedneentién ordJa Afy(ak g phsitive ceeirgiht of :
Compound 49, was notg, ' Lndi cat by | ct_on the
body wei gh?os I n anilar%é‘\%s(bt?1 irsglg?sethgaéf@% ogg#ﬁ%eu&néﬁﬁg%ogfagﬁu d\?gﬁﬁ%{“%lk? reat ed
ani mal s; Fi gurthe 8ffetit spCaypounti 49 oe thelit sive groavtimatbe fitheusienan eumayrcall linst udy t o

determ ne 30 Coppound .18 n.the in vivo growth.rate of

e O a1 - E55s. et BERRie Enim (B s iohy ote rdbeato@ (8L S or oup)
were i.p. injefjee”dS tiresper week for¥ewdeks (Matched Kak)aind #ie albragomafor (blameded bar)
and the average tupor vol unes for WO 2006/ 055760 PCT| US2005/041779 -19 each

group (error biSF EacF‘&ﬁ)r“Eé"é/ntSEB%W_“?/@eémH‘é@ eYeRy %‘édiaéi/é?’?t@?’&_"ﬂgﬂﬂs@sq'r eat nment
with a dosgs of o200 BN dibd) IihY6! ClipoRhd aRARYEH HESoWMaRicESHALMDT growt h,
as did a dose of 7 n'l?/.kg body wei ght of 17-AAG (both conpounds were dosed
at  approxi mat MBy435Reells inaudamicr taor ereatereatentibensdid g dasedd 189 ewfke bedyl 5 Figure
10 denonstr at ; r . W\ qoe: overt
toxicity in ae‘g?} e%%ﬁﬁsﬁégﬁgg)}tg% {ﬁﬂ%%—y— %ﬁ%&%&gﬁ@ﬁ\hygﬁmﬁan | ung

‘ AAQ),

Figure 8 demonstrates that treatment with Compound 49 did not cause

20  toxicity in a nude mouse xenograft model using the human tumor cell line MDA-
MB-435S (tumor growth data from the same study is presented in Figure 3). Tumor
bearing animals (8 mice/group) were intraperitoneal (IP) injected 5 times per week
for 3 weeké (hatched bar) and the average percent changes in body weights for each
group relative to the start of dosing Were determined every 1-3 days (error bars not

25  shown for clarity; mean coefficient of variation = 18%). Treatment with a dose of
300 mg/kg body weight of Compound 49 was not toxic, as indicated by its lack of
an effect on the body weights in animals treated with Compound 49 versus vehicle
treated animals; -

Figure 9 displays the results of a nude mouse xenograft study to determine

30 the effect of Compound 188 on the in vivo growth rate of RERF-LC-AI"Y human
lung tumor cells. Tumor bearing animals (8 mice/group) were i.p. injected S times

per week for a total of 15 doses (hatched bar) and the average tumor volumes for



tunor cells (data derived fromthe sane study presented in Figure 5). Tunor
beari ng anwoedogs/qs87¢01 cel group) were i.p. injected 5 timesqaarsw@ayihor a
total of 15 doses (hatched bar) and thegcunul ati ve average percent changes
in body weights for 10 each group relative to the start of dosing were
determ ned every 2-3 days. Treatnent with a dose of 200 ng/ kg body wei ght

of tCﬁn‘pOU_nd ll&gcl(dj\@ﬁup]@nofbﬁs tdpkgeﬂt?EN?meﬁ@%e@tdifihﬁ&E@% E-)éi dabe Tredthiemd effects
on e anl na 0 wel S | es rtlr cC - e e Ver sus

vehi cl e-treat e 1%3/6%?5&99?92?&&& Yoegike P’GRP‘L‘!E %@rmwﬂm@,@s
description of4i@h@bRIITTS npNRAbayReight 61171 ARG (BOE BSrhRndOére Wesed A€ Present

i nvention provides_ conpounds and uses of said conmpounds. The present

i nvent i on encoippeexineaely fsirysaxinem tolerated dpsstifdademiceli@nd nvent i on to i nhibit
epo0, Acti g Y, and phfke | BerldiSRLERA (Bhmnfil B ELREGRLL 88 et Bbelghse such as
cancer. In particular, the present 1nvention enconpasses the use of
conpounds of 2fetthexidityin arudamowse strografrmatebysing RERF-b @Al Cthumambmgous cel | s

or to reduce or_elimnate, .cancerqus cells in a | . dAn.certain

embodi nent s, ttﬁg'oﬁ%e%(()%mer%?‘pﬁ% erf%ﬁftfli%prgi?ﬂtegzn%ﬁ Sb‘nTu'B%rnbi nation with
ot her chenot heseafigg dniale gemics/georgd) wery i.bEihjecteds fimey pettweek foradotgleof 15he

devel opnment of  nmul tidr resistant cancerous cells in a .. In this 25
enbodi nent, t H®S &PH%?)&"H ﬁﬁéum%mvsrﬁgmcear Fhaness ip g@}g&dﬂl’é? f caci ous
anmount  of ﬁ)s%aﬂgroﬁﬁﬁémﬁbﬁfmewﬁbfd&_ meregdlé(&&iﬁeaeﬁer?@%&s. becayse
conpounds of the rnvention should inhibit the devel opment of nultidrug

resi stant cantréategst witl 3 dose gH200 mgkg badyayeighy of Aerapaund d B vk et oxgtlei i ed,
t he bel ow t : ' . defi : 760
T/ UB2005/ 04 05% TSGR o6 il cect i ne APy RSB 20 1 e

strai ght chai rarticle-treatedcveesiis veldeledrgated grohpsdr ocar bon having froml. to 10
carbon atons. Representative saturated straight chain alkyls include

met hyl , et hyl ,%%E$F§@Mék,qubﬁggbﬁexyl , h- heptyl, n-octyl,

n-nonyl and n- e satura ranc al kyl' s include 5 isopropyl,
sec- but yl , 15 sobut ylA ddseniftioh of pieferted epbodiyients @f theinfwgrtiontfgllows3- et hyl but yl , 2-

rethylpentyl, 3- methyl RSN iventibn Frovides Bempotinds &id lees Of shid sémpounaft Y1 hexyl
The present invention encompasses the use of the compounds of the invention to
inhibit Hsp90 activity and for the treatment of a prdliferative disorder, such as
cancer. In particular, the present invention encompasses the use of compounds of
20 the invention to slow or stop the growth of cancerous cells or to reduce or eliminate
cancerous cells in a mammal.

In certain embodiments, the compounds of the invention can be used in
combination with other chemotherépeutic agents and may help to prevent or reduce
the development of multidrug resistant cancerous cells in a mammal. In this

25 embodiment, the compounds of the invention may allow a reduced efficacious
amount of a second chemotherapeutic agent given to a mammal, because
compounds of the invention should inhibit the development of multidrug resistant

cancerous cells.

30 A Terminology
Unless otherwise specified, the below terms used herein are defined as

follows:



met hyl hexyl , 5-net hyl hexyl, 2,3-dinethyl butyl, 2,3-dinethylpentyl, 2,4-

di met hyl pemyboos8ssisedi et hyl hexyl , 2, 4-di net hyl hexyl , 2, Sp@i/i8lobyhd19%Y!
2,2- dimethyl pentyl, 2,2-dinethyl hexyl, .8¢3-dint heyl pentyl,
3, 3-di net hyl hexyl, 4,4 10 di et hyl hexyl, 2-ethyl pentyl, 3-ethylpentyl,

2- et hyl hexyl, 3-ethyl hexyl, 4- ethyl hexyl, 2-nethyl-2-ethyl pentyl,
2- met Ey: -3-et Ey: ﬁe nAlyhsed Ilenm*r,] hifhcrﬂr‘ﬁ}]ldyly’lhmnf y $aturated amlgmh k:llaaZn extlhlyrhdhed(yl :
2- met hyl - 3- et hyl hexy, - et hyl - 4- et y 2,2- djet entyl,
3. 5 di et hyl hexyPmots hfacareiexpe Fom LoD bkt ey, RERETREN PEtedhe  {orm
"(G-06)al kyl " sti@giiShan sy ithRE nietHyRiethyl, ncﬂa@;gn noautﬁ,r@p&hﬂ,dn-ﬂeé?d,qwcl ic 15
e -

hydr ocar bon havi ngl from1l to 6 carbon atons. presentative ( Co6) al kyl
groups are thbemylserocil amovy and pidaeylfwhile saturageddranshasialkyds ivplsde Al kyl gr oups

included ing C d | & i We'gP ' {tyted with
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atons. Repr esefbstifugas.cyci oal kyl s i ncl ude

As used herein, the term “alkenyl” means a saturated straight chain or

20  branched non-cyclic hydrocarbon having from 2 to 10 carbon atoms and having at
least one carbon-carbon double bond. Representative straight chain and branched
(C2-Cyp)alkenyls include vinyl, allyl, 1-butenyl, 2-butenyl, isobutylenyl, 1-pentenyl,
2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-dimethyl-2-butenyl, 1-
hexenyl, 2-hexenyl, 3-hexenyl, 1-heptenyl, 2-heptenyl, 3-heptenyl, 1-octenyl, 2-

25  octenyl, 3-octenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl, 1-decenyl, 2-decenyl, 3-
decenyl and the like. Alkenyl groups may be optionally substituted with one or
more substituents.

As used herein, the term “alkynyl” means a saturated straight chain or
branched non-cyclic hydrocarbon having from 2 to 10 carbon atoms and having at

30 lease one carbon-carbon triple bond. Representative straight chain and branched
alkynyls include acetylenyl, propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, 2-pentynyl,
3-methyl-1-butynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 5-hexynyl, 1-heptynyl, 2-
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a (Q-Co)alkyl ene, Bridng al) B by drogen radicald ira regfaced by & Balo groap.wherein
each halo group is independently selected from —F, -Cl, -Br, and -I. The term
20  “halomethyl” means a methyl in which one to three hydrogen radical(s) have been
replaced by a halo group. Representative haloalkyl groups include trifluoromethyl,
bromomethyl, 1,2-dichloroethyl, 4-iodobutyl, 2-fluoropentyl, and the like.

As used herein, an “alkoxy” is an alkyl group which is attached to another
moiety via an oxygen linker. '

25 As used herein, an “haloalkoxy” is an haloalkyl group which is attached to
another moiety via an oxygen linker.

As used herein, the term an “aromatic ring” or “aryl” means a hydrocarbon
monocyclic or polycyclic radical in which at least one ring is aromatic. Examples of
suitable aryl groups include, but are not limited to, phenyl, tolyl, anthracenyl,

30 fluorenyl, indenyl, azulenyl, and naphthyl, as well as benzo-fused carbocyclic
moieties such as 5,6,7,8-tetrahydronaphthyl. Aryl groups may be optionally

substituted with one or more substituents. In one embodiment, the aryl group is a



5 benzyl, 2-phenyl-ethyl, naphth-3-yl-nmethyl and the |ike. Aral kyl groups
may be optwonedslogsrseibstituted with one or nore substituepggusiinssesh
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protecting group known to"tho of ordi SKi In the art, tor exanple,
t he hydrogen orsubstiientsogen may be substituted with a tert-butoxycarbonyl
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PCTI US2005/ 041779 -23 As used t&erei n, the term."heteroaromgtic",
"heteroaryl" O}e?&rq%gl{cgmgssysﬁgax Ich s Wb%?&*’?tﬁpﬂ?g 5il W%E’ia °€ "A%t er oar omat i ¢
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menbers. Each heteroatomis independently selected fromnitrogen, which can
be oxidi zed (e agd ,217]\[(9@)0)mg'pbered heterocycle can contain up to 7 heteroatoms. Typically, a
heterocycle has at least on carbon atom ring member. Each heteroatom is
20 independently selected from nitrogen, which can be oxidized (e.g., N(O)) or
quaternized; oxygen; and sulfur, including sulfoxide and sulfone.- The heterocycle
may be attached via any heteroatom or carbon atom. Representative heterocycles
include morpholinyl, thiomorpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
piperazinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl,
25  tetrahydropyranyl, tetrahydropyrindinyl, tetrahydropyrimidinyl,
tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like. A heteroatom may be
substituted with a protecting group known to those of ordinary skill in the art, for
example, the hydrogen on a nitrogen may be substituted with a tert-butoxycarbony!
group. Furthermore, the heterocyclyl may be optionally substituted with one or
30 more substituents. Only stable isomers of such substituted heterocyclic groups are

contemplated in this definition.



5 quat erni zed; oxygen; and sul fur, including sulfoxide and sulfone.
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atom of the ri pgidhgdpyras, Q]@lﬁﬂzdﬂn&hpﬁmyh@yﬂél@ﬂt%g?rﬁhﬁﬁfhyﬁs for exanpl e,

oxygen, nitrogen or sul fur. Representative f het er oarlyl S include pyridyl,

pyridazinyl, phyrazalelgsA) ypm@zylnwda@[éti’raexrrﬁy apthbernzpibienyk lponens ysed her e n,
the term het e%rﬁﬁ&ﬁthgﬁfl the H& %oﬁaah@ﬂlg i9 8d16tedIF M B-stihberedl matdcflif.ached to

anot her group % y ene epresentative heteroaral Kyl's include
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for an al kyl, more/sugg%enal kenyl , al kynyl, cycl oal kyl,
As used herein, the term “(Cs)heteroaryl” means an aromatic heterocyclic
20 ring of 5 members, wherein at least one carbon atom of the ring is replaced with a
heteroatom such as, for example, oxygen, sulfur or nitrogen. Representative
(Cs)heteroaryls include furanyl, thienyl, pyrrolyl, oxazolyl, imidazolyl, thiazolyl,
isoxazolyl, pyrazolyl, isothiazolyl, pyrazinyl, triazolyl, thiadiazolyl, and the like.
As used herein, the term “(Cg)heteroaryl” means an aromatic heterocyclic
25  ring of 6 members, wherein at least one carbon atom of the ring is replaced with a
heteroatom such as, for example, oxygen, nitrogen or sulfur. Representative
~ (Ce)heteroaryls include pyridyl, pyridazinyl, pyrazinyl, triazinyl, tetrazinyl and the
like.
As used herein, the term “heteroaralkyl” means a heteroaryl group that is
30 attached to another group by a (C;-Ce)alkylene. Representative heteroaralkyls
include 2-(pyridin-4-yl)-propyl, 2-(thien-3-yl)-ethyl, imidazol-4-yl-methyl and the
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PCTI US2005/ 0417NE;oC((DNR9&Ih§tNRMCé53NRaﬂ@ déRzy@MﬁNBpﬁm RACIQNRahet,i t ut ed
oceur Tehce i o, “PRnuRARE NG R AGEITRORY KRG 1y “an
optionally s ubsNRioﬁmz)ﬂng RY(0)xRag) -OBM0)Rag |, HYRHSIO{R36, us(élipmlzklmyl , an
optionally g 0§(0),NRssRas, or “NR3oS(O);NRagRas, wherein Rys and Ras, for each ocourrence
are, 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
25  substituted aralkyl, or an optionally substituted heteraralkyl; or Rzs and Ry taken
together with the nitrogen to which they are attached is optionally substituted
heterocyclyl or optionally substituted heteroaryl; |
R30 and R3; for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substifuted alkynyl,
30  an optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl, an optionally



5 substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optional | y wouduslosd7eé ed heterocyclyl, an optionally subst peyigeshogshie an
optionally substituted heteroaryl, an opsionally substituted aral kyl, an
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-S(O pNR2sR29; p, for each occurrence, is independently, 1 or 2; and 10
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(e.g., a horse, cow Pfgehypeclpenssyis mgepegdently a dog, cat, guinea pig
25 or rabbijp). I'n ahpreefiefpsed enmbodi ment, the subj ect is a human. As used
herein, the term lower" refers to a group havi ng to four atons. For

exampl e, a "lower alnagditionaikyl.cy¢lpaliyl, allyigne, 4%&!‘?@“&1‘3&1}&011 ARy Yraﬂtﬁ‘#ﬂ to 4
carbon at ons, rlnemefaakés@ xycnsﬁﬁe%gﬁamy'i a%]kﬁlan%):@}éawnmg,% es mgguer g

al kenyl " or "Iomer refers to” an. alkenyl or alKy
from2 to 4 caﬂb@heatbgtmted“@b-\%ﬁeﬂﬂ-ilml y Unl ess i ndi cat ed ot herw se, the

Coi Thout 11 m 1 at i ony kP A SN RIchhoyt GERERl4RGY i B O it o1 2

PCT/ US2005194 1 &6fh, it-nidy barsutrmtwtadmunsabstntmé&owmxci m&eganam:tmuttchdaxdmatwat ives
thereof. "Protecte riv ves" are.those ¢ ound |ch a reactive
site or sites EP%OE)‘TIE)CE‘T{%W ?Wslﬁﬁésmmﬁ%iée {’T%P 6"6?8%’%’ Exanpl es of
sui tabl e prot egftlopéh. gr oups for hydroxyl groups

As used herein, the terms “subject”, “patient” and “mammal” are used
interchangeably. The terms “subject” and “patient” refer to an animal (e.g., a bird
20  such as a chicken, quail or turkey, or a mammal), preferably a mammal including a
non-primate (e.g., a cow, pig, horse, sheep, rabbit, guinea pig, rat, cat, dog, and
mouse) and a primate (e.g., a monkey, chimpanzee and a human), and more
preferably a human. In one embodiment, the subject is a non-human animal such as
a farm animal (e.g., a horse, cow, pig or sheep), or a pet (e.g., a dog, cat, guinea pig
25  orrabbit). In a preferred embodiment, the subject is a human.
As used herein, the term “lower” refers to a group having up to four atoms.
For example, a “lower alkyl” refers to an alkyl radical having from 1 to 4 carbon
atoms, “lower alkoxy” refers to “~0-(C;-C,)alkyl and a “lower alkenyl” or “lower
alkynyl” refers to an alkenyl or alkynyl radical héving from 2 to 4 carbon atoms,
30  respectively.
Unless indicated otherwise, the compounds of the invention containing

reactive functional groups (such as (without limitation) carboxy, hydroxy, thiol, and



I ncl ude benzyl, nethoxynethyl, ally], trinmethylsilyl,

tert-butyl dv(naohmsgsd yl, acetate, 5 and the |ike. Exanpl epcpissidsbabroe am ne
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net hoxymet hyl  ambhotnitgetleskalso iaklBdy proteite BddrivatVed HREJF. MePrategedderivativewel | known
to those of ordig&rs%/ skill ,in the art and inc| ude those found in T. W

Greene, 10 Prd¥ AYMRSUBEHE Whiches rgaptive sitsox sitgsresblogksd avit nEgredrdens, | nc.

1981. As used Pme@nﬁg grotis. IBRBMples SNRAALI r@aecfﬂ{g %r&\p% férm\ya oupand simlar
ternms refers oacorrpound of forrrula( (I ld) % (vi),
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alt ol vate, t % th f d al
;Sncl udz p\r/oi% ect e %E'ﬁﬂ%‘?f‘@’é@ ?Lgt?gg?mr%%%f%h ggmgg gg%f teLgol nvgzt [ gnsfray
cont ?I n on;a or quylexymrhoa}'l tﬁamucharquw m-bmw,bbeazyldcandiﬂumnb'lmbmyloej-or e,
exi st as stereqj 0 omer s tric
i somers), enan?ﬁu?) é'sm ful?ff B g&%ﬁ's?h &85%@31"15&"%"8 {"ﬁﬁ‘gé b?"r?gl T on,
chem ;:al str ucbuyb&edaﬁah@@nhﬁiybf i aridl, the Ml g:dhemgultdbﬁt pwtaamgmpﬁiﬁret\&ulls
i nvention, enc ass a e rrespon o} oners
di ast er eoners %’G@M?P ?fding’arfgﬁ ﬁ'le ?ié“%l"gﬁf S?ﬁ’ %f":f%gc Cal | y pure

form (e.g10 Oge@iRiing GAJupY inOrgtnic SﬁﬁﬁHsisOJEBﬁ WGRY &Y SEH3! Bic. 181,
di astereonerically pure) and isoneric mxtures (e.g.,_ enantioneric,

di ast er eomeri ¢ and Qewedheen, the sray“cempaund(s) efdhis mVFW‘Qi‘(’)’ﬁEd &‘a%léfstem@ﬁne
[ di
enant i oner, di agterEARpoRh gfq&qﬁﬁ; {)ggps?ﬁy {)%Q}i),egq?o prg or acti VI ty

or an inpr oved toxicity or | netic her 'Soners.
t hose cases, s(horclabie 1, one pbarmdéentitally acoeptable aaly s@wqwﬂathratm lydrate, s of

compounds of I emhBHSEb A Sal PSRl MR pbRE o
i nvention a@§ conpl éﬂxetdibﬁfpem‘ids oﬂhﬁﬁlﬁfeﬁﬁﬁndl?@cpmfrn?ﬁ oﬁfnofébhlrabamérscorrt)ound can
and/ or spectrosc properties

exhibit differe em ¢

BT or ent. phys FLaragEIp Brhds 260 EhReriARs cEsh ot SerPSCHRS PR QLRI DUt | 1 1y
(e.g., to heat jsBiersi(d geome@idNofREs), Rharitiobhe A6t dil&t&éomers( lAHé@fdlinTg% thid

for rrul ation and product manufacturing), and di ssolutjon rates (which can

af fect bi oavai inygAtion;ths ChW@M@FBmeﬁWBS@Gb‘QTG&WPW@O Mg er ences
in stability cgpef efith Iﬁgéntcoﬁqﬁggm BAREES sﬁbnalagrgg@ﬁ‘]&%a@%faﬁ&&a‘s (e.g.

differential oxi n hat a dosagef I scolors nore rapl dly when

20  diastereomers and geometric isomers, that is, both the stereochemically pure form
(e.g., geometrically pure, enantiomerically pure, or diastereomerically pure) and
isomeric mixtures (e.g., enantiomeric, diastereomeric and geometric isomeric
mixtures). In some cases, one enantiomer, diastereomer or geometric isomer will
possess superior activity or an improved toxicity or kinetic profile compared to other

25 isomers. In those cases, such enahtiomers, diastereomers and geometric isomers of
compounds of this invention are preferred. |

As used herein, the term “polymorph” means solid crystalline forms of a

compound of the present invention or complex thereof. Different polymorphs of the
same compound can exhibit different physical, chemical and/or spectroscopic

30 properties. Different physical properties include, but are not limited to stability
(e.g., to heat or light), compressibility and density (important in formulation and

product manufacturing), and dissolution rates (which can affect bioavailability).



conprised of one pol ynorph than when conprised of another pol ynorph) or
mechani cal wih2006/055360 stics (e.g., tablets crunble on storpgEus®os041779
kinetically favored 5 pol ynorph convertsaf0 thernodynamically nore stable
pol ynmor ph) or both (e.g., tablets of one polynorph are nore susceptible to
breakdown at high humdity). Different physical properties of polynorphs

can affect theDifffremeemstabdity ban resutbfeomptiangsiechenlivalpapivityi(gpt be nore
of i mour i t1 o6 EREFEHGNIBIOn sEoh oot e BPes famsisolraore gty Bon sl pe
di stribution otomprised of &fe pofynmdrph then WhelkoRfpFisddbf ahbifleripBlyMorphy@F at " nmeans a

conpound of the present invention or a salt thereof, that, further includes
a st oi chi omet r Meckanicalpharagiersticn (osretablpts coymblaaAn staraggeasakingtieally fagpored

non- coval ent i BLErARKSEHNERS td MEARRyndD L BolyfBrph oM Botifleds N1 at e
nmeans a corrpougd@gl% he present 15yli1 nv%ﬂn??]goﬁp%ﬁgaglﬁtm%ﬁergo de.;}}h, the form
of a crystal | tabletcef ongipelyworpharersorssuscemiblegto §reakdanmeat highdpmidi). have a
guest nol ecul e y-v . O \3@} L.t ann Lthin.. Asgused herein and
unl ess ot herw geﬁ?rgn&ipggsf%g!)%?ﬂ"elestgefrpm g’ﬂ%‘éf%g ?’r&g#éb%cg%@g'i ségtive of a
conmpound t hat esamglydnopolyrorphmiighitbe moey liketyhte fovirs®vaea ot mightlb¢ moke ol ogi cal
conditions (in y.tro In viv ta provide a conmpound_of this jnvention. 20
Prodrugs nay bgg:hﬂgttﬁg'ﬁtva@ﬁ%%%?ﬁﬂ’pP%t&é aﬂﬁ“?fﬁﬁ € 0 S 5EFRRE 'Sndi t i ons,
or they may hahpe afdizediéthibitiontofiparticlesiseact ed forms. Exanpl es of prodrugs
contenplated in- this invention include, but are not |imted to, anal ogs or

derivatives of conpdEnd herein, theierm “Rydrate” meansja compeynd of thepresepty) (v ) |

(VIL), (V1) idvk ' : ol yzabl e noieties
such” as bi ohydr ol ﬁgz(’é’b"l@gkﬁlﬁnmgrggemfgﬁ#%ﬂ%‘?dgﬁgE@%@%’e‘ﬂ%ﬁ}sﬁ?ﬁbi ohydr ol yzabl e

car bamat es, bi 8teichioniefricaanoantefmsatat oens by nop-epyalens infermglecular forcges, and

bi ohydr ol yzabl e pho a & aer. e s include
derivatives of conp%%jﬁ%[sﬁgl?n'f i&?%u“ﬁadﬁ%g CWF&I%Y“@%@%B Q{e@? (v),
(VI1), (VINF), ifveatjon of Xpalt theredinltiee form b crystatpatticcthatGntainbi§ices- (@D, or - ONO2
noi eties. Prodrugs i cal l e prepared usin |1 - known . et hods, such
as 30 those degﬁﬂ%ﬁf}éﬂ%i‘%& *’B%Réﬁé‘l‘-‘?q%“%lgcﬁ R&Keﬁt%fégﬁ?%ﬁb”% DI SCOVERY
(1995) 172-178, 949A98s2d b andahnkss dfWdrivise @idicated)the Rehh “profiugOneada5760

PCT/ US2005/ 041779 .-28 used hereip and unl.ess otherw se i ndjcated, the
Rgﬁa?l §| a?éﬁ

As .
terns "bi ohydr 4Py/2EKE & 2 compawnd thatisap, Rydgolygey XitiEe os eherHise regst 8RR ol yzabl e
carbomat e”, " byRiveilaPlondrRiBhE(in vitro or in vivo) to provide a compound of this invention.

20  Prodrugs may become active upon such reaction under biological conditions, or they

may have activity in their unreacted forms. Examples of prodrugs contemplated in
this invention include, but are not limited to, analogs or derivatives of compounds of
formula (I), (IT), (1), (IV), (V), (VD), (VII), (VIII), (OIX), (X), or Table 1 that
comprise biohydrblyzable moieties such as biohydrolyzable amides,

25  Dbiohydrolyzable esters, biohydrolyzable carbamates, biohydrolyzable carbonates,
biohydrolyzable ureides, and biohydrolyzable phosphate analogues. Other examples
of prodrugs include derivatives of compounds of formula (), (II), (II1), (IV), (V),
VD), (VID), (VIL), (IX), (X), or Table 1 that comprise -NO, -NO,, -ONO, or -ONO;
moieties. Prodrugs can typically be prepared using well-known methods, such as

30 - those described by 1 BURGER'S MEDICINAL CHEMISTRY AND DRUG DISCOVERY
(1995) 172-178, 949-982 (Manfred E. Wolff ed., 5* ed).
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the highly coﬁ%?‘(?é&“ﬁé plAstion; o RX/is |‘tFR!fQJﬁl€§1°@WIB%°6‘IV? E“W&?P%‘HTCQHH VB n90( 3
isoforms, as wgl Iblagglcza@ AR POl Exbimple @B tlotyrdijhabIe A &kflige, T eti cul um
and HSP75/I RAPl which I's ound In the mtochondrl a] matrix. The .term
"c-kit" or "c-hiteregionkimited tocloweralkyl amides taraine acid emisiearalkoxipacy] amidesr osi ne

10 ont racel | T IGHESMIIAR Pl RRAR QL OO iy o IAE g IR, L 0T, | 1

| ength 25 am ntout arsi ot mdedtoclowerf alhyl(cstkns,tallmxmasfk)xpmsiéte,r&lltyl ycyl&mae akgt forth

Y 60s- Sor e, andslibling B, Pramelet 0P BRI RableRRbatmalls inEual bup gD 50O

entirety, (ljsut:) I mbi?]m@te&t’lyldi%amkylgﬁmes Mhbﬁﬂit%d\&li}&enledhgmﬁfe?] anmdaﬁﬂds n;:alsleI are
enconpasse ytet rm . C It ase  an | n¢l uade those .t t a into two
classes: (1) h]%?(f’i"‘ﬁ‘éa yieminss.helerRoye) ced deteropomatic fm s 310 pRIYRBRIBMSES of t he
human c-kit ki nase,sQjised ﬁe?elﬁqq{%%”qﬁélu&@%ch'nﬁhﬂeﬂoﬂh@%@ﬂﬁ%ﬁ%b&cﬁ’a et al.
1999, J. Invest Dermatol., 112:165-170 éﬂr t hose whi ch have rrutatlons
i nvol ving the mrgtemslhe@ng e.maaﬁﬁﬁbmﬁ@rkﬂolﬁdwn& exareplprip hunansthehigdy at |

1999, J. WD 20

274: 13390- 1340%’&§1 5%95’%6\@%89@6%% ?'gHS S@r%‘d% %@S‘gé?g%da%we"“

GRPY%4, whxch is found mthe endoplasmlc retxculum and HSP75/TRAPI, which is

found in the mitochondrial matrix.

The term “c-kit” or "c-kit kinase" refers to a membrane receptor protein
tyrosine kinase which is preferably activated upon binding Stem Cell Factor (SCF)
to its extracellular domain (Yarden et al., 1987; Qiu et al., 1988). The full length

25  amino acid sequence of a c-kit kinase preferably is as set forth in Yarden, et al.,
1987, EMBO J., 11:3341-3351; and Qiu, et al., 1988, EMBO J., 7:1003-1011, which
are incorporated by reference herein in their entirety, including any drawings.
Mutant versions of c-kit kinase are encompassed by the term "c-kit kinase" and
include those that fall into two classes: (1) having a single amino acid substitution at

30 codon 816 of the human c-kit kinase, or its equivalent position in other species (Ma
et al., 1999, J. Invest Dermatol., 112:165-170), and (2) those which have mutations

involving the putative juxtamembrane z-helix of the protein (Ma, et al., 1999, J.
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20 Non-cancerous proliferative disorders also include hyperproliferation of cells
in the skin such as psoriasis and its varied clinical forms, Reiter's syndrome,
pityriasis rubra pilaris, and hyperproliferative variants of disorders of keratinization
(e.g., actinic keratosis, senile keratosis), scleroderma, and the like.

In a preferred embodiment, the proliferative disorder is cancer. Cancers that

25  can be treated or prevented by the methods of the present invention include, but are
not limited to human sarcomas and carcinomas, e.g., fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma,
endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma,
synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma,

30 colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland

carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary
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erry | 4TS i ans n on 0 Erie Cancer

Medi ci ne 5th Eeell leykemia (g, g5 ex %’ kﬁ:‘l’ I@Dgg‘f 25T dGntire

t eachi ngs of tlgﬂur@ﬁe?eaﬂllr{&) ﬁl%ﬁﬁ&?ﬁ@ﬁul?ernﬂa,'aﬂ&?flflﬂﬁlﬁib%n@%ﬁﬁ‘énﬂa gy reference.

30 I n one enbodi nmen di scl osed nethod is i eved to be artlcularly

ef fecti ve in toel daukergiadeiB) ascaxemplifiedrhy ihesSB (agute) eedlline)s. and Ba pQtip| e

LTS o7, ISR R e L SR = 0

20  lymphocytic leukemia; myeloid leukemias, e.g., granulocytic leukemia, myelocytic

leukemia (e.g., as exemplified by the HL-60 (promyelocyte) cell line), and
myelogenous leukemia (e.g., as exemplified by the K562(chronic)cell line);
neutrophilic leukemia; eosinophilic leukemia; monocytic leukemia (e.g., as
exemplified by the THP-1(acute) cell line); myelomonocytic leukemia; Naegeli-type

25 myeloid leukemia; and nonlymphocytic leukemia. Other examples of leukemias are
described in Chapter 60 of The Chemotherapy Sourcebook, Michael C. Perry Ed.,
Williams & Williams (1992) and Section 36 of Holland Frie Cancer Medicine 5th
Ed., Bast et al. Eds., B.C. Decker Inc. (2000). The entire teachings of the preceding
references are incorporated herein by reference.

30 In one embodiment, the disclosed method is believed to be particularly
effective in treating subject with non-solid tumors such as multiple myeloma. In

another embodiment, the disclosed method is believed to be particularly effective



-31 against T-leukema (e.g., as exenplified by Jurkat and CEM cell |ines);
B- | eukem awo(Bechss7edS exenpl i f ied by the SB cell line); py ’ h(%ﬁ)ﬁfﬁ (e.qg.,
(‘e. g., as

as exenplified by the HL-60 cell Ii ne)_,31uter| ne sarcoma

exenplified by the MES-SA cell line); nonocytic leukema (e.g., as
exenplified by the THP-1(acute) cell line); and 5 | ynphonma (e.g., as
exenpl i 11 ed bYaghihe MRAkerfiSld. ¢! WidmpliTy irkiid CERELAPRITBUBAL T £2N De
particularly effective at tr at'i ng bj écts whose cancer has econe

"mul ti-drug resigsaaexemplified byithe SBigell bne); promyelpgyfes (-85 p‘mmmhﬁ@i byrthe
anti-cancer drgg (ReGPiRS. Jt&%less&?p g L examif e&?g ‘Y{g 4 %@22@ fmhth he

anti-cancer drug I's no on er Qe i th eat
cancer. For 10mencepd leukennmgcgwmxesnphﬁbd by thletTII-H’I-l(ycuteascpﬂ)hnb)t andt reatnment with

an anti-cancer, dr b decrea en going into rem ssion,
only to de:}gl olﬁmpgcgvas%fnéée’f%" 9%&‘8?9%%?%5‘"}6 'si stant tunors are
characterized by aSoﬁﬁleﬂieldi)d&lc@éd héBods ca byparticuuly effectb@ppeadtiagce after
havi ng seem ngl gonipl nto rem ssion, despite the admnistration of

i ncreased dosay $eecanger hashepemas ’H‘ﬂﬁ&mgdﬁﬁﬂw 4 pafeeryhigh mjtsallyey | oped

resistance 0 fyfndid (Y EntPBinber AREoE s & hehili-bdohSirigihéd nélr Uo
resistant" For exarrpl e, It I's common for cancers to becone resistant to

three or mreanarﬁancecdwge?ﬂ%@egﬂr sffecive btreptingthe pubjest with theicasegncEer agents and
at times tgn t c-kit
associ at ed can{:erBE o%%@ﬁ?éﬂ@%@@%ﬂ%mdﬁ% g@ ﬂg@ﬁg eél}natth geé)?g'[rgmg’m on

and/ or acti vatdeorzasifig m-slzetor emlﬁohgaﬂemnmﬁc&doxdﬁtmdavslop nesistatiee toltkeikem as,

mast cell tuno nal | | u nc esticul rre cancers

of the gast rm‘ﬁ’t’% I?'l’“ﬁé?s‘s%'“éh\m %eg%r‘r@?eé%ﬁi‘?yaﬁreﬂg? 5’8? g&‘?gtg& In addition,
c-kit has be%d!oﬁ’fﬂapﬁe@i@éb affer ﬁa\a:yg ReminglyQlofie info Rissionogepieshe of the femal e

genital tract (Jnoue et. al 1994, Cancer, Res., 54(11): 3049 3053),
sarcoms of neismimstatign phincreaser gpsagescpf the antirancer grug.afancensdas havg ooq

91: 2397- 240%) , de%aape%qbgmce% onrtﬁﬁﬂxlr@éin@caﬁ&?g g@&%%nd% b RaHAld br omat osi s

(Ryan, et al., 19 , . Neuro. Res. used herein, the term
"phar rraceutlcaxp$l§tara Eqsteamnlesmspommpsfcacmms t¢ bacomg resistapfiio thige oexanpl e, an

octsd and & backGhURl B iy ORI Bkl B Ry 1), (111)

i ncl ude, but amereaoti-cancendgents. to sulfate, citrate, acetate, oxal ate,

chloride, bromde, . od ate I sul.fate 0 aci d.phosphat e,
i soni cotinate, |act3Us® %eé?lp’qb?{i é'k‘géﬁsif'?ﬁ ?agfeoéﬁ ':?&F for%?agcer q'é‘g’t e,
tannate, pzOt CHababeriaht exbtekﬁbﬁ sflle acthader SFatldt. csKic aisbeibted cancers include

leukemias, mast cell tumors, small cell lung cancer, testicular cancer, some cancers

of the gastrointestinal tract and some central nervous system. In addition, c-kit has
been implicated in playing a role in carcinogenesis of the female genital tract (Inoue,
et al., 1994, Cancer Res., 54(11):3049-3053), sarcomas of neuroectodermal origin
25  (Ricotti, et al., 1998, Blood, 91:2397-2405), and Schwann cell neoplasia associated
with neurofibromatosis (Ryan, et al., 1994, J. Neuro. Res., 37:415-432).
As used herein, the term “pharmaceutically acceptable salt,” is a salt formed
from, for example, an acid and a basic group of one of the compounds of formula
O, (), (m), av), (V), (VD), (VID), (VIII), (IX), (X), or Table 1. Illustrative salts
30 include, but are not limited, to sulfate, citrate, acetate, oxalate, chloridé, bromide,
iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate,

acid citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate,



WD 2006/ 055760 PCT/[1S2005/041779 -32 nal eate, besylate, gentisinate,

fumar at e, V?I uconate, glucaronate, saccharate, formate, benzoate, gl utamate,
met hanesuW@RAWEMSS76Y hanesul f onat e, benzenesul f onat e, p- t BCUANMEN41GTat e, and
parmate (i.e., 1,1 -nethyl ene-bis-(2-hydRexy-3-naphthoate)) salts. The term
"pharmaceutical ly acceptable salt™ aI so refers to a salt prepared from5 a
conpound of fornul a, ( (W (M1), (M11), (1X),
(X), or Tabl glaieapfagqspgéfeagengélpg ’c,f“'PEl"ﬁ[,et glgmptegglmppona usaichagdte, formatsoxy | i c
acid functi 0n%knzo%a%mma@%ahmﬁnmae%naﬁ@éuifxna@é:fsa Eﬁé&hl%daﬁoﬁ-gan' c or
organi c base Suitabl e bases include, but are not limted t hydr oxi des of
al kal i net al s teuenesulonate.dingd pamogielids é;lumthwnw-blsﬁhhmpme§RM@ ) of

al kal [ne_ear tayeirhk 1esHe DR Al Ghy ARk G FARTEHR. o Rk ERIARRGRT of P!

nmetal s, such as alumn m nes, such as

unsubst i t ued acompyuhdaf formmbgT), D1 @), @NAV), (&'i[) (VIdy, (VIt[l)l(Eka{X)am nes;

i oF hyl an me. TePE g deidi g Eonaf s, S as i@ Sps i phit S Metor "ai
ani nes), such gasup/@id@-phafiaseutically dctéptablednbrgaiovy@b4tiid DaRE1 S\itabR-bayedr oxy-tert

15 butylam ne, or_ tris-(hydrox thyl )ethyl amne, N, N, -di-Iower
al kyl - N- (hydr (5\34:5))1 de; byare ng kxy}tsdy tanhy,qggudegggq{kaélsmctals such as sodlum
N, N-di met hyl - I}k,faé’slm%enwmymmde@ofﬂahhé barth Zretd14EUHOX AL R Angmi ne;

N-net hyl - D- gl ucam ne; and am no acids such as arginine, lysine, and the

li ke. The l0er magpwwmiﬁrdénmdewﬂqheaw@h sush es gluminumgnd gincedremenie,and sal t

pr epar ed from r I V), (M),

(vVit)y, (mM11), %ngd?% asflﬂ' Go%h%&&l})su‘)gtlt{‘)g%mg% E@l’c’tolgonal group,
such as an arritnmék)ﬂmmes dm§1¢lohegylamme, mbdtyharpilne,rpyudmammadthnyaccept abl e

I norgani c or Q ci,d, . .Suit e .aci ds u not mted to,
hydr ogen sul fﬁEhg angx?et, aie ylaging; tr()fifgrllarn&m%@? oo bi?al°f 'Sa(gl?‘éfam ﬁw"éé}%n c acid
l(3 HC I)f gydrogamlﬂwpmoﬂas ﬁidB:b)blshymlegﬁnydr@;dl:edgl)léﬂn):,z l?}édrdSX)CteﬂCI d, hygroggn
i sul fide or,ic acj act i salcyl aci aric aci
bitartratilé 3}1@ "a%emsgﬁ%ewmeﬁwﬁ N e -fwégfw. ¢ acid,
fumaric acid, jovdrdk9I)iamifes! ﬁchQANWlﬁﬁﬁl?l-ﬁC(QQlydlfo%éﬂﬁ)aﬁﬁﬂedor fgpzoi ¢ acid,

gl utam c aci d met hanesul f oni ¢ aci d hanesul foni ¢ ‘aci d, benzenesul foni ¢
aci d, and p- Mdraémwammm ragthy)-D- gbdcau@e@ ané pring acidmeuches mginine,

" phar maceut i cal . AeGePhADIG g 6 Bhfimacdufcaly S0UUAbE so1BClote AR LT L1

assocl ation o oné or nore p ar na y~acc sol vent cules to

one of the comppparedsroorfa dompautdiof(foimuld (), {ID), (IT1), I(W) (V)W\{I) v, (vumn) , (v 1),
20 (IX), (X), or Table 1 having a basic functional group, such as an amine functional '

group, and a pharmaceutically acceptable inorganic or organic acid.. Suitable acids
include, but are not limited to, hydrogen sulfate, citric acid, acetic acid, oxalic acid,
hydrochloric acid (HCI), hydrogen bromide (HBr), hydrogen iodide (HI), nitric acid,
hydrogen bisulfide, phosphoric acid, lactic acid, salicylic acid, tartaric acid,

25  Dbitartratic acid, ascorbic acid, succinic acid, maleic acid, besylic acid, fumaric acid,
gluconic acid, glucaronic acid, formic acid, benzoic acid, glutamic acid,
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, and p-
toluenesulfonic acid.

As used herein, the term “pharmaceutically acceptable solvate,” is a solvate

30  formed from the association of one or more pharmaceutically acceptable solvent
molecules to one of the compounds of formula (I), (IL), (III), @AV), (V), (VI), (VID),
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termsolv s hydrates (e.g., hem hydrate, nono drate,
trihydrat Z\R’Bt gt ﬂaﬁﬂgrat e, and the Ii ke A pharmaceut i ca?#?@é@gﬁéﬁye

)
carrier may contain inert ingredients \M‘%?éh do not unduly inhibit the
bi ol ogi cal activity of the corrpounds The 5 pharnmaceutically acceptable
carriers shoul e T n ry,
mon- 1 mmnogeniC e Qs 5ieh Tepie s T e sl PPy e L ohortR,
adm nistrati ommloh)airaieghjﬂecdrate,sufardm tetpinalratn eadithie dit). f or rrul ation techniques

can be enpl oyed, u h as those desgribed in Re S Ph uti cal
R RARIIR ) AR L R R ST

gdm‘ nistrati ordoinmlmindd@ mm}m thebiolggical a&ﬁltﬁbﬁgthe b@rémgxhﬁs’ T}}afrlﬂysi)ol og: ca: Sﬁl : ;le
acteriostatic saline (saline containin ut enzyl al coho
phosphat e- Buf P@?’EH%"&‘F% eracc‘?RéPr? CAITiEH %‘f’%ﬂg gﬂf’%‘&“‘@ | 2ORIXICARE t he | ke.

Met hods for  engunhdtery Imlﬁﬁmaegénid D0 Yedoid6HbtiRF uhdbsaed:eﬁéﬂoagupbh ther d
gelatin or cycl odext ranzq are known in'the art (Baker, et al., "Controlled

Rel ease of B.aémagﬁt@avn & subjectagtandagd ph%hwqu Eymylstionsisakniquesga be 15 As
used herein, P@l&ﬁ&,@h [sfidst ??IHWHREmmIgg) %ﬁa&rﬁcéfﬁcfmféﬂées% conpound

of this inventlon Wwhich I's sufficient to uce or amel i orat e the severity,
duration, pro@guishié pharmmutmhsaever@foraarpntonal ii@rialsﬁrat@ndnczhuiedbr exapipdssent t he

advancerenly Glesf A8 bhoRulokFrihe Shd HosFRUSR: |id SHRTIN PO o

proliferative, preve recurrence eve g?e55|on of
a synptom ass mcg/mt bmhzyh andmhal) aﬁogpha)th-lbﬁﬁerad saliae, (Hasb's stﬂut;onongahame or inprove

t he prophylactic or. th C ef ct s) of. an er .t her . ..The precise
arount Cor Gompbie ikt B Ins fncaSulzfing fignoftiofy ehhs A cPeBRE PR oe of
admi ni strat i ORelati6r dyR@e:arad) &€ ¥dvr i 18f art (BekerCir 28 AEDNR61ATMEatd ¢ and on
the characteristics of the subject, such as general health, age, sex, body

wei ght and toIBé?aﬁE@/*cBV?jﬁ&Ejﬁs" john Wifey apd SsdE$€hd on the degree 25
severity grd type @f uEe%'HerdiH Hel tErR] @efe@ive afBEnt® RferiRAR dfouiani Stration. The

skilled artisan wll be abl'e to determ ne appropriate dosages depending on
t hese and ot hepmpoundtodthis inygnsian edich dysufficiant foraduge phamelfosate thgeemesity, e. g., when

co- adm ni ster t f of the
cecond agent SOl draRGeBR IR0 GEpBRERtye Blbri b} HEaMIRLRen 0 112
known for approﬁaenbh&yarvbshsantdr carseﬂer@emdpnﬁa p!dllfeyatlvh,q:rs\lenlﬂxed artisan

[ cat od and  FEERG o BP RSt E. L OB sk E syt 770 S) PN

20 proliferative disorder, or enhance or improve the prophylactic or therapeutic

effect(s) of another therapy. The 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,

25  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 aéent will depend on the
type of drug used. Suitable dosages are known for approved agents and can be '

30 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
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expr essl y wotemd/ossmso ef f ecti ve anount shoul d be assuned. piNpAsshaosioii7ng

exanmpl es of an effective anount of a camgqund of the invention are provided
herein below. In a specific enbodinent, the invention 5 provides a nethod of
preventing, treating, nmanaging, or aneliorating a proliferative disorder or

one or nore sys@El dnsasehiwheeho amanm isexbiessl nsted)an efedtige ambumiskdubd beng to a
subj ect in need thereof a dose of at |east 150 g/ kg, preferably at |east 250
pg/ kg, at |eadfU8BBB g/ kg, at least 1 ng/kg, at least 5 ng/kg, at |east 10

ng/ kg, at |east 2NoAUinifng dampRast arbdifebfivehouat ofla@8mbouifd oTtHeky, at | east
100 ng/ kg, at least 125 10 at | east 150 ny/ or .at | east 200 ng/ kg

1 kg, . kg, .
or nore of oné“Y?F‘t‘?ﬁ)‘?‘réP@(‘fWﬁgg?fB@ below. ma spesificsmbediment thediventjoryay |
preferabl y,s ongsid¥gmetitoddit &vcrﬁﬁg,etrenaﬁﬂ‘gr,)haﬁag?ﬁ’%ér amé]ﬂ)?aﬁin@‘é??éﬁfé}aﬁ@y& once

every 5 days, once every 6 gays, once every ays, once every 8 days, once
every 10 days,disordseorangoy moysymptims, thesenfesaslrasthods isomprisiegadministerinpnce a

monch, 15 The (98aes e AERSFPANECARSUY BotgRa SeRHAR widiansAOTROUNdS of

the invention een or are cur used t0 prevent,
treat, manage,pgbg, atdenst 500naike, a lqasol mpkp it ledst Sdhghy, deleast 00 mykg, ar nor e

synpt ons t her eof an, be used in, the conbination t apies qf t

i nvention. Pr g?aéfr%f‘%g’(%g‘ﬁﬂgg W%@e?ﬁ?%g?j'ﬂgfgg’é’t Pe\ﬂﬁﬂ@ﬁ"%ﬁe“ﬁ@éﬁﬂgr are
currently fgei aflledsd 1 50 @YRP!or at le&2200 MBRAGEmoR of dfEb 68 cémpdlinds
proliferative disqrder, or one or nore synptons thereof, are used in the

combi nati on t P& heANVeBLIYH OnCE BVErY, (s PretrrablyFRBce ey AR QBCRYSHGE4YSf agent s

currently usegntdévehyddys H8NEVRS ddys SREEBREy 6 88 aREB Yty 7 QhysadREi Or ati on of
a proliferative disordér, or one or nore synptons thereof, ‘can obtai ned

fromany ref eéveniddalays, ongeevenytl 0idays, orpiersyery bie Werks, ancerpyesyithres waeks, @ran et

al ., eds., 199§ ﬁoﬁgodman & Gl man's The Pharnacol ogical Basis O Basis O
Ther apeutics 9t Flc , M-GawHill, New York; Physician's Desk Reference
(PDR) 57a'lSEd., 2008¢ doshgasiof achdhuxirerapientic agents othemthan ¢dmpoundseof thd), whi ch are
I ncor porated herej.n . hefer e in it L re ed herein_ the terns
Treate, ot redtisgih Whieh 8y EE0 Sk Bkl BB bt mERert 368 PRSI

amel i orati on ametibraterprgiferadveodisordez @ oné yr raord synptdims diereof cafi bawused in

E):)?L:c L?;gf IyYedﬂl go%b?neagi’on &gra%gg oP tlge'3 Enlvgrgt%%! chfeorgbl)g, Qi%sa%gs owrere tha§u¥ %geo s
which have been or are currently being used to prevent, treat, manage, or ameliorate

20  aproliferative disordcr, 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
proliferative disorder, or one or more symptoms thereof, can obtained from any
reference in the art including, but not limited to, Hardman et al., eds., 1996,

25  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.

As used herein, the terms “treat”, “treatment” and “treating” refer to the

30 reduction or amelioration of the progression, severity and/or duration of a

proliferative disorder, or the amelioration of one or more symptoms (preferably, one

or more discernible symptoms) of a proliferative disorder resulting from the



or nore discernible synptons) of a proliferative disorder resulti ng fromthe
WO 2006/ og?éggogg%gszooy 041779 -35 adm nistration of one ar

t her api es nore therapeutic agents such as @W{?ﬁﬁ"%f t he
invention). In specific enbodinents, theterns "treat”, "treatment” and
"treating" refer to the anelioration of at |east one neasurable physi cal
paraneter of a | f.erapive disorder. uch as h a tunor
necessarily di ?lfﬁaﬁlf’[éof)@net%globe @G%WFS €18 8¢ A 0@%6%95%%?%“? ﬁ‘édhtaéens
"treat", "trendompotnd @mhb ihvéntiah). 1Ty Specific@mbbdintefits, théeirhs ttreart, of t he

progression of _a prolif t| Ve, {}l so der,  either physicall b'é e.g.,
stabi | i zation &eatpent §E ‘aEng relphintnameliorsion efﬁgmnew%§’ra

stabil i zation hysigal meﬁabfmamﬁheé dls&aerbﬁwns érewmtmrmm@rrmdl ments the
terms "treat", “"treatnent' 'and "treating” refer to the reduction or 10

st abi | i zat iSon nseespasibydisegrnible by ﬂt?éﬁ@@?‘oh@%lemb@‘bmmts thedermscledtdrei n, t he
terms " preventipe, ah®uedidfing 48 toﬂﬁ@*ﬁﬁfﬁtioﬂ%ﬁ ! E resExBn of ofnfegzlg%' on in

the risk of acquiring or deve oplng gl ven pro ative disor or the
reduction or idisorderteither phiysicdlly by sxgiy stabilization ofa qmscohmb‘les)mtptm, di sorder. In

one enbodi ne . nd of I S dm n r
preventative %‘2{%@? g%% e§ Sta Pgart]'ton E lfyg calkﬂ Cteﬁu%saoﬁﬁl ﬁ’gv$ng a genet I C
pr edi sposi t i orenibodimentsalie teihes “tﬂatspitﬁeth&ndamt‘t‘trdaﬁﬁlg ‘hefeetorthe Rdudt®adr her ei n,

the terns therapeutic ent” and "therapeutic agents" refer to any
agent (s) wi crftag’ﬁﬁ %@%aggaor.wct%ga@?rggw@ﬁeun Yyanagement, or anelioration of

a proliferative di a@ndalheddinARtefhs 'pwventsy?mg{fﬁmtmwvenﬁﬂg"eﬁ"éﬂtal n
enbodi nents, 20 the term"thera eutic agent" refers to_a conmpound of the

i nvention. | n theredugtion én the Fisk @f%mewr%m velppiag 2 given pmh@raéwedtsprée@gxent "
refers does nqfe fe@ﬁ&‘ironropmﬂlb?tm%%&i’reﬁngﬁﬁ brb\r?e?;twermsoﬁeﬁfﬁ oAby, a

therapeutic agent Is an agent use for, or has been
or is current|gntodimeyt, asempéund of the ln\feBQandmlnm@gemvcnta@W@mmon or

arel orat| 40 SoRRkil SLALLUG 30K H5lingE sRRe BLaTBLRRRAT?D thereol A

used herein, a conmpound
of the invent |d)svr<mmjdea¢rdiehhercmherapy (e.g., a prophylactic or therapeut I C

agent), which is re effectjve than the. addl ffects of | t her api es.
A synergistic efféf¥s °é°‘%°6iﬂfb al?fﬁap(?'f’t‘ct%g?t ‘gﬁe(r@c fic ag&“EOFPE? Thati on of

prophyl actic ab affadefitgs) 3dh dag bOGRA S the BredticAtS mbit@erion, Sfanlentrtionssages of
one or nore of the therapies
a proliferative disorder or one or more symptoms thereof. In certain embodiments,
20  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 proliferative disorder or one or more symptoms
25  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

30 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 proliferative

disorder. The ability to utilize lower dosages of a therapy (e.g., a prophylactic or



and/or less frequent adm nistration of said therapies to a subject with a

proliferatwoaoosessmgoder. The ability to utilize | ower dosagess20ds/@iiher apy
(e.g., a prophylactic or WD 2006/ 055760- =T/ US2005/ 041779 -36 therapeutic
agent) and/or to adm nister said therapy |ess frequently reduces the
toxicity associated with the admnistration of said therapy to a subject

wi t hout r educthagpgutic agdnit) aneloy tocfdmsmister saidehapyyy less fidqaently eedungsithn, nanagenent

or treatnent of . rol.iferative .disorder._| ddi tion,, .a synergistic effect
can result in Eoﬁﬁﬁ%\gséac'%te‘g}”ﬁth&%’m&' AJ%h ﬁssa{aﬁﬁ‘etr?‘%' tBraé(}lé"r“‘lctti‘%t;li?mrranagemant or
treat nent of areficing theeffichoyeof sald BRFap@ lin the bieabition, MarfgéiRég ostréatmédtbect of a
conbi nati on of thg apj es, 66'18' , 3,,conbi nation _of prophy)actic or

t her apeuti ¢ ag®P® §ef & disordery 1p pddition, & syngeaistic sffecs can fesMlBIIBBO¥d e of f ect s

associ at ed s t ferEdRg of 8&enflin Blelph&entiAChatigerRé P rediRett S8 pRAiFRdtive { he phrase
"side effects" enconpasses unwanted and adverse 10 effects of a therapy

(e.g., a proph¢iserder; &ingHly.tarfynespistin ffectafaspmbingiioncofdhiaraniesde.gs @  al ways
unwant ed, but EWM 1 St ' erse
effect froma ther ap@g(’@%W%Pg%m%%%upgg%rﬁﬁ?h’g#g‘b@%%‘ﬁrg&%gn rs%%\‘ght be
harnful or uneovdntedisidelefects associsted wish tie usef dfeither themaplywdbme. but are not
limted to fever, C‘Xh]i I I€ | e@haﬁgy,“ gas%,r hLntestinal toxiciti e‘iﬁ fi ncl udi ng
gastric and intesti a1se P%{glfla f BE*afg® 155 rSE‘fO&PﬁS,eS AL, ,"‘“% esieng, :
neu(r]I ot oxi Ci0 | esﬁ'ecﬁﬂfhnmwi(ﬁgtI:lﬁﬁ)phy’lﬁ:lﬁﬁbr thevaperitic lagent). (S:idbfdffédis g@ syc?
conditions as papillary necrosis gnd chronic interstitial nepghritis),
hepatic toxici 5]‘”@%5 %%ﬁe%uﬁ@vgn@%&?fgﬁsg@pamep?%}ly équVﬁeAPéa\fﬁr%e) , .
nyel ot oxi ci ti egffect fron laURHrAMY (k.84 bRBRYIACHC ome.laP&Miera &®)hight b ARRAPECYt openi a

and anem a), dry nouth, nmetallic taste, prolongalion of gestation,
weakness, sommuiceméwtablsar iskin Siderffectainelyden byt are npilimitedd fyer, shills.and
headache), hai S ' %2 G sEn 8 ) ns,
akat hi si a, carﬁltﬂg@gé%aaﬁg&ggma%?@gﬁggs anf%aggihgﬁd %s lﬂﬂ%’t&lag%m 2 used
herei n, thé&5 t esrpsitis) nauseh, vemtitingniieurasdxicities; nephrngoxicitiespfenatdexicitiesan one

t herapi es (e. g ] ry re. lact i her ' ts). The
use of the. - 22icufiife fibn KRR RS RBAG AebrofS An o R BpBERS, 1 vl
t her api es ( e. ghepativ wopiditiea(ihdladisgelévatedistremdveriénizema pwalk)s inyalooxitdtiesni st ered to

gr zgﬁjylegf:t \iMct gqj’?"thl’f@;ggllﬁ':él{?gfg’g‘t”g’\é‘%mg{'%g{?%g’r‘ﬁ@éﬁ‘fble 5t 8&‘2%@1{‘)‘}/&{'&5’ &Pﬁ{/eﬁt i on) can
be adm ni st er eglo@th] Métalli® tds@; Srolonfatidh BEEeRttion, eakiieBd) k@ nolellde,Paidut €S, 45
m nutes, 1 hour, 2 _hours, 4 hours, 6 hours, 12 hours, 24
20 . (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 of more than one
therapies (e.g., one or more prophylactic and/or therapeutic agents). The use of the
25 term “in combination” does not restrict the order in which therapies (e.g.,
prophylactic and/or therapeutic agents) are administered to a subject with a
proliferative disorder. A first therapy (e.g., a prophylactic or therapeutic agent such |
as a compound 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
30 hours, 48 hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6
weeks, 8 weeks, or 12 weeks before), concomitantly with, or subsequent to (e.g., 5

minutes, 15 miputes, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12



30 hours, 48 hours, 72 hours, 96 hours, | week, 2 weeks, 3 weeks, 4 weeks,
weeks, 6 warlwe/oB7seeks, or 12 weeks before), concom t anedyusiodsns1o0

5

subsequent to (e.g., 5 mnutes, 15 m nuges, 30 mnutes, 45 mnutes, 1 hour,

2 hours, 4 hours, 6 hours, 12 WD 20061055760 PCT/ US2005/041779 -37 hours,
24 hours, 48 hours, 72 hours, 96 hours, | week, 2 weeks, 3 weeks, 4 weeks,
weeks, 6 weekshogs,Rddkurs, 48houts, Fkdues, 86 haur), 1tweek Riweakis 3 weeks,drwasks,& second
therapy (e.g. PE Q l @ct G- QO eytd c .agent suc ti-cancer
agont) to o SubleBel® SRR FEbaS o Bk phCaPRT M B Bhe ShoRMAR S
used herein, t (kg jeprophyldctiebatheregeutiaagent suok aognyanticancer eent) td @ subject

prot ocol (s), metgod ,_and/.or agent(s) that can be used in the prevention,
treatment, mai¥ ér?écﬁgf?m%‘fe ??éqef’g}‘g{*}(stf%lncﬁf' a proliferative disorder or one
or more synptons _theﬁs@a_fhereﬁ.,uﬁ@ambeﬂl@ﬂaﬁies*%apmeﬁaﬁp%ahref&%uﬂﬁs dosi ng

schedul es and dosi ngi)regl nmens. h rotocol s.herein are nethods of use

10 The
and i ncl ude pr BigRePED: methad(s), andéer ageniis) Wat cap be wied insthe peevension. trrafeany, t he

terms "manage, yandRpag g,gm 1i8Rdon Qﬁﬁﬁg@%ﬁ Ve di r t Eﬁqﬁ ici al
effects that ams?ﬁ ject’ erlevlesq IFom at e?a%fgfré&g?ﬁé;orp%% y a%ﬂtnlgc or

t her apeuti c agthetepf. whi ch does not result in a cure of the disease. In
certain 15 enbodi ne Jac LS. .01 r re. t api es
(o ™ "one o ooy RS it BB LD RSN o o TGl EEE

di sease sol@s The protoeels hertinare methodsed fsecand driclude psaphy lacticcdnd theeapeutiease. As

used herein, a %?qrgg sition that "substantially" conprises a conpound neans

that the corrpogf "contains nore than about 80% by wei ght, nore 20

preferably nore thansadeattre@0fife Rirmyemaidee,” Emaihgli/ and Fabfigaktnt’ raire t han
about 95% by wei ght, _and post gr ef erably nmpre than gbout 97% by wei ght of
the conpound. toad8¢ prasficiplsfierts thaba subject degives from a therapy (&4 apRopBYIacficOp DI et e

means that themef3akicla@fht; Whichidoss HHR Felult Marturstie BN WAt of the
desired product, nore 25 preferably.more than about 90% by wei ght of the

desired pr d@ucembedimentsygrsubjpstds adminiptredoneortmern therspiss (Ooeisrmerght of the
dest 1 Broduc oy A0 e BEESERRD T B AT il L0 e
enant i omer andprogression or worsening of the disease.
As used herein, a composition that “substantially” comprises a compound
means that the composition contains more than about 80% by weight, more
20  preferably more than about 90% by weight, even more preferably more than about
95% by weight, and most preferably more than about 97% by weight of the
compound. |
As used herein, a reaction that is “substantially complete’ means that the
reaction contains more than about 80% by weight of the desired product, more
25  preferably more than about 90% by weight of the desired product, even more
preferably more than about 95% by weight of the desired product, and most
preferably more than about 97% by weight of the desired product.
| As used herein, a racemic mixture means about 50% of one enantiomer and
about 50% of is corresponding enantiomer relative to a chiral center in the molecule.
30 The invention encompasses all enantiomerically-pure, enantiomerically-enriched,
diastereomerically pure, diastereomerically enriched, and racemic mixtures of the

compounds of the invention.
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about 50% of is corresponding enantioner relative to a chiral center in the
nol ecul e. wW&00é1es576ovent i on enconpasses all enantioneri caidwﬁmgmﬂwg
enantionerically-enriched, diastereonerigglly pure, diastereonerically
enriched, and racem c m xtures of the conpounds of the invention. WO

2006/ 055760 PCT/ US2005/ 041779 -38 Enantioneric and di astereoneric m xtures
can be resol ved inthahhmhericamdldmsna&nmemmurtmmnsbemsoldéﬁhtceﬂmeiﬂrrers by wel |

known met hods, such ags chiral - se gas.chr t ogr.aph chi ral.- phase high
per for mance |i §if Q?“E’ﬁFB%‘%’ﬁ‘fsé’bﬁﬁ?ateregﬂ?fgpﬁlwleﬁgﬁ%‘ggwaﬁ % Fﬂfg&ﬁgh éag a chiral
sal t -conpl ex, ghas€ gasThratograptly,ichRalqhagediightherformtanae ifuid ShrofmalogRphy,

Enanti oners and di ast ereoners can aL S‘He obt ai ned from | ast ereqnerically-

or enanti oner i EstRl Z'ﬁ&F}ECP’HP%‘PWGF‘& feompet & crygtadlizing P FamROUNG N v |
known asynmet r j ghimy it | EnafBH&e 8nd M@r@d&i@%ﬂ%o% oBtQﬁnea gymntion are
defined herein by their chem cal structures and/or chem cal names. Were a
compound i s r efig¥tereemerisally- op erantigmenicallyrpwiedntprmediatesirazgsntsmndgatelystsi cal nane,
and the chemc ATei Il me conflict, the chem cal
structure is dg}% e?l?n nat \? ﬁlltcchsgﬁmtﬁ::Ehllunoggs identity. Wen adm nistered to
a patient, e.g., tdle cnmpelkndﬁmﬁthamvmionfawdaﬁeecbhdrmwtheim:hemicalor. i npr ovenent
of livestock, Qqr | ni,cal use C ounds f the

i nvention are ' qssapg/f) efnﬁcai gad?ezit efeoarcr?]"@f’m&@sfeﬁ‘gp?ﬁd;%g&{’%@aform ina 15
phar maceut 1€al chefmigadshictupdlandAschemixdl mfe«;-math 'chemlicat @fictueadchéhizt) t he

conpounds of the inyention are separat from otﬁ{u corrponen s .of either
(a) a natural waghs coBtict discaferplsals IYPIFes: gqtere’érraitwe tBs eampAupds dfepliv; al

culture, or (b) a %émﬁmlﬁls@feae@asaueﬁth@@ f@dn&nﬂﬁlﬁ{ahgﬁlrﬂﬁ‘lﬁr%@rmﬁ%eferab'y,
t he conpounds of the invention are purifred via conventional techniques. As
used herein, "B@gorfordmproyement of h@stoeka@ntomstwmaﬂé@rchmaltuse thesemporndsont ai ns at
east 95% DI eLAheRYniidh arciRRini S i iloiiteF RIAYK At lsolall a1t T ON DY

wei ght of the Isolate elt as a mxture of stereolsoners or as a

di ast er eomk¥ i cplmrmaneatical compositiopuA eused béraing” isolatedi mesanithatheicongpotiodsposi t i on
that is "subst free" of t tion
contains |ess %én%g %0 dg/g%e%%{%%y&%p o'r’{?n%ffeeﬁtg (y)tp%g'??'gggmk ’han about
10% by wei ght, suehasa plantearpelefpmfahtblybimml wman: el sﬁl%ehyongamght, and nost

referably le tha about 3% b ht . of oun Only th choi ce
DI Conbi hat | ofeTHial GG A 2Pre iy S i PRATSP ey spriom ane purtfsf” 1! 668

via conventional techniques. As used herein, “purified” means that when isolated,

20 the isolate contains at least 95%, preferably at least 98%, of a compound of the
invention by weight of the isolate either as a mixture of stereoisomers or as a
diastereomeric or enantiomeric pure isolate.

As used herein, a composition that is “substantially free” of a compound
means that the composition contains less than about 20% by weight, more preferably

25  less than about 10% by weight, even more preferably less than about 5% by weight,
and most preferably less than about 3% by weight of the compound.

Only those choices and combinations of substituents that result in a stable
structure are contemplated. Such choices and combinations will be apparent to those
of ordinary skill in the art and may be determined without undue experimentation.

30 The invention can be understood more fully by reference to the following
detailed description and illustrative examples, which are intended to exemplify non-

limiting embodiments of the invention.



structure are contenpl ated. Such choi ces and conbi nations wi || be apparent
to'those wh 2ogssaoy skill in the art and may be det er mpgg@gphésiado undue
experinmentation. 30 The invention can beygunderstood nore fully by reference
to the followwng detailed description and illustrative exanples, which are
intended to exenplify non- limting enbodi nents of the invention. WO

2006/ 055760 PCTI US2005/ 041779 -39 B. The Conpounds of the Invention The
present invention entonpasse conpounds having Formulas (1), (I1), (I1l),
(1v), (v), (B ( syof ), and those set forth in Table 1
and 5 taut orrers pmemaunﬁ\eadldxyen@%mk@s%ﬁllpgﬁdkaawﬁg)#&ﬂxtu?a% (DI hr ates,

hydrat es, L&H g%s and prodrugs thereof n one aspect, thé& invention
provi des conpotHHEV).dV)i GEWGYH), (YHDLEX)s 6X), anst theseiset forth irEablenl & N- NN 10 (1)
and tauto S, , | at hr at es, and
prodrugs thereo At reléncg?tiliéﬁny%%@ l@%& sﬁ@htﬁg daﬁ%tgé?l?&at gas above.
Conpounds of fpmymnbrphs(dn)i prcrdmgsnher&olﬁ.ehmb|aspewt}mﬁn\debqu9(prav1desaomppmds| cularly
useful for treatu n @L#r vfe}%kg\g proliferative disorders, such as cancer.

I'n addition, TEIR B 18 Wula (1) are particularly useful in

treati ng cancer when given in conbination with other anti-cancer agent. In
one enbodi nent, in the conpounds of formulg (1), RS is an optionally
substituted naphthyl. In another enbodi nent}’ in the compounds of fornula
(1), R5 is represented 20 by tfie fyllowing fornula: -1Re)m wherein: R9,
for each occurrence, is indepepdeftl : ituer,aqt1 selected fromthe group
consisting of an optionally substi &l kyl pjr@an optionally substituted

al kenyl , WO 2006/ 055760 PCT/ US200%/ 04177¥
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and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof, wherein ring A, R;, R; and R are defined as above.

Compounds of formula (I) inhibit the activity of Hsp90 and are particularly
useful for treating or preventing proliferative disorders, such as cancer. In addition,

15  conipounds of formula (I) are particularly useful in treating cancer when given in

combination with other anti-cancer agent.

In one enibodiment, in the compounds of formula (I), Rs is an optionally
substituted naphthyl.

In another embodiment, in the compounds of formula (I), Rs is represented

20 by the following formula:

X

(RQ)m

4

wherein:
Ry, for each occurrence, is independently a substituent selected from the

group consisting of an optionally substituted alkyl, an optionally substituted alkenyl,



-40 an optionally substituted al kynyl, an optionally substituted cycl oal kyl,
an opti onavbyoocrsbwbi t ut ed cycl oal kenyl, an optionally swplogtusteusma779
heterocyclyl, an optionally substitutedggaryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted
het eraral kyl , hydroxyal kyl , al koxyal kyl, hal o, 5 cyano, nitro,. guanadi no, a

hal oal kyl, a hﬁ tierall ydxbtmwal . 6nallyGubatired cycfda tiomkllyO) R7,
_C(ONR ORI i, 1 ? o SR?“@*%'(%“?%‘““? 1. ‘:7‘/C %03%7 ¥

- NRBS( O) PR?, éPbStls{tﬁ WMBRM OBHeY) mvbstlm@%&(myban ?Rtmalbp( O (OR7)2; or
two RO groups ¢gdifed Q’Qﬁﬁﬁ‘@ﬁtm\‘\’hﬂﬁubﬁﬁut@@ﬂéﬁ?&rﬂt ASptioRalW Vubdlithibey are 10

attached forma fused rlnag in1s zero or an Integér fromlto 7, wherein
R7, R8, Rio, Rralkymnqptignally Sdhﬁlmﬁ@d\et@sardbﬁv@drqxualkhbﬁ exyabiybdalonent, in the

conmpounds Presen , r ent of the
f ol | owi ng fsgrngﬁﬁéhﬁ?RggéngﬁM%sh?b&k% %%?%hﬁl 38{{ ﬁ”ble ﬁFieg:(a Tabove; q is
zero or an. i nt-€@@OR;r eDC(Q)R7,7:C(QANR 10Ry;j NRLEHO)Ray -SRy, i-B(ARx -OS(@)],R-/'; 08 1In
anot her enbodi R5 is 20
sel ected from" P%’ouy&zég(f@ﬁgp 5&?@9@@ %gbg 7,i-ofpgéﬂjk"’51, \X7 XS xe x,
X Xxe xe xe ' I-BROY(0¥)z006/ 055760 PCTI US2005/ 041779 -41 x-X7 X7 X7 X7 \\ \\
X X7 ~x7 1 [Ix7 | \\X7. X7 XB X7\ X7 _XB X7~ X

or two Ry groups taken together with the carbon atoms to which they are

10  attached form a fused ring; and
m is zero or an integer from 1 to 7, wherein R, Rg, Rio, R11, and p are
defined as above.
In another embodiment, in the compounds represented by formula (I), Rs is

represented by one of the following formulas:
I \

F

/

(RQ)q =T (Rg)y

\

15 — —
wherein Ry is defined as above;
q is zero or an integer from 1 to 7; and
ﬁ is zero or an integer from 1 to 8.
In another embodiment, in the compounds represented by formula (I), Rs is

20  selected from the group consisting of:

x6 xﬁ Xa XG / X7
Y 7T T
X7
Xe A e Z =% N Xa/
x6 \ Xe Xs



X7 X7 I[ I~ X X111 XXX7 \\ X7 X7 X7\x7 XB X7~xXB X7~Xxg eX7 'r X7 e X7
(X7 X7 XR\ WO 2006/035760zN7\ /N | X7 X7 X7 7 5 | X7 X7 X7 XCtris20050411791 \ Xe
I X\ 1 X7~X/'x X7\ X(N x, x7 Nx X7 X [/x41/-x [ Xlo X\\ Xlo® X\\ Y X N X7
xiol 10 7 I<\ xio \ X7 x,0 xlo x,0 10 WO 2006/ 055760 PCTI US2005/ 041779
-42- xl1o and \\ xl1lo xto X,0 X,0 wherein: X6, for each occurrence, is

i ndependently CH, CR9, N, N(O, N+(R17), provided that at I'east three X6

groups are independent selected fr CH apd CR9;, 5 X7,
occurrence, is in pena“e Iy}\CH , Ny N( )f’\{el?), pr ovi
| east three X7 gropips ar |ne(é(p)endently el ectled f\‘;a,m CH -
n d
7

each occurrencg, S ntly CH2, RO, RY 0, S,
NRL7; i % Xs

X

IS
X X
/ 7 7 x7 X7
X AN X X ~ X7
LI T I 1T I
7\x7/ X, 7\x7/ X AN x/ Xe/ :
7
\
TS
P Xz X7 X7 X Xz
)|< 7/ \K \ >|( / =7 x / _=
X7 } | X
s N / X N : VA
\X7/ \< R 7\)(7/ — 7 ’ X7\x7/ N X7/ s
5 7
ey
xr)YX\x /Yx7 /x7 X/X7 /X7
/ 7 x7 X7
X7%X7/N\x7/ X7\X/N\ 7/ \ X /N\{/ ’
? 7 ’ X7
X7 X
S Xy X10 10 X0 X410
X7/ . =7 .
| />x7 x‘{ \>X10 { \ \>X10
S
X7j/N\x7 \ 1o %z~ \X1o
\

10



X9, for each occurrence, is independently N or CH 10 X10, for each
occurrence wo sossosszpendent |y CH CR9, N, N(O, N(RL7), pepyussiasiodhat at
| east one Xio is selected fromCH and CRgy.R17, for each occurrence, is

i ndependently -H, an alkyl, an aralkyl, -C(OR7, -C(OOR7, or -C(O) NRi ORL
i; wherein R7, RO, Rio, RR and p are defined as above. |In another

enbodi nent, in the conpoun represented by fornmula (1), R5 is 15 an
optionally substituted i ndo\yl, an optionally substituted benzoi m dazol yl,
an optionally substituted i dazonIx an optionally substituted

3H i ndazol yI, ay optionally, ' qged i ndolizinyl, an optionally
substituted quinolinyl, a§§ pti y substltuted |squ|noI|nyI an
optionally substituted be n'%optionally substituted

benzo[ 1, 3] di oxol yl, an optio y tituted benzofuryl, an optionally 20
substituted benzothiazolyl, an’ optionally substituted benzo[d]lsoxazolyl an
optionally substituted benzo[d]isothiazolyl, an optionally substituted

t hi azol o[ 4, 5- c]pyrwmhdyi an optionally subst it ut ed

t hi azol o[ 5, 4-c] pyrigi an optionall ubst. e

hi azol o 4. 5 b] byr i S AieectEiefineg iEmpendtly Cib KB NN QUAN R 4.

b] pyri dinyl, aproojded thacatllsassitifes IX!5tgttiuﬁda.re&ﬁl&ﬁﬂnﬂérﬂy@cl@&tﬂyﬁbﬂiﬂ}ﬂnd CRy;
optionally 25 substlt t ed oxazol o[ § clp i an o B 1y substi t ut ed
oxazol o[ 4, 52 b] pyri¥ Ieac%‘f?c%‘ﬁcﬁd%ﬂ“fi?’eg‘iﬁ F%FB@} N, N( '7)

oxazol o[ 5, 4- b] pywided fh)i{ atdasQiRfek txqgirduys aré ;Hasﬁb nHéHtl?@elbéfédjﬁérﬁ@H hefdl R,
optional Iy substituted benzothi adi-azoly

enzoxadi az an_ optlonally
substituted benzot rXafdlegeh ocawme,us)mﬁmeyd@uwﬁz,t% QREK‘.’Z%&’ HSBm60
PCT/U82005/041ﬁ§9 NR3.:t et rahydroi ndolyl, an optionally substituted
azai ndol yl, an optlonaTIy substituted qU|nazoI|nyI an optionally
substi t ut ed pur i nyl Xo, ot eaqit dcovradnice, isindependentle N oriGH; dazo[ 4,5-a]pyridinyl, an

optional l y,substitu{ed.im b QN y \Substituted
opt onall YagUbsLy kol BAagahb: BUNELAERN) o, SPMALR D)
i m dazol[ 4, 5- b] pipwided that at least onpvdl@maéléqtedsﬁdmd{amﬂﬁkg, '

1H i m dazo[ 4, 5-c idinyl ~an optjonally sub
3Him dazo%4 5- c} By ﬁ h°%ﬁ‘|‘"8 s PV%%QS-?* f"ﬂuf‘%?ﬁ] an3rpbotly 5GBS nyl , and

optional |y substOyOREEr PE(O)MIR, |; 'thfe'ﬂVRT, R&R QIR | aﬁﬂqi dré’defﬁﬂé@ﬁ dblovs.ed
pyrrol o[ 2, 3] pyri mdyl, an optlonally substituted razolo[3g ! pyrimdyl an

optionally substit @aotésrcqmbaémeat,m*@azmmund%ﬁprsvpreéhm fsuted 10

cycl opent asi azplyonal 8 1 M an
optionall ytl é’gtﬂ*toﬂ% %u%ﬁﬁ? 0 @}i& daz%ﬁ%g HIastr?llgi)pt %%%ﬁ)%ﬁ%%@g%? ut ed
pyrrolotri azol gptionally swbstituted indazolyl, an optxonally substituted 3H-indazoly], 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

20  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]pyridiny], an optionally

25  substituted oxazolo[S5,4-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



optionally substituted benzo(b)thienyl. In another enbodinent, in the
conpounds maprwe/essted by forrmula (1), R5 is an optional Ipcm@mby&qhgd
indolyl. Preferably, R5 is an indolyl repyesented by the 15 follow ng
structural formula: R33 %84 N B C wherein: R33 is a halo, lower alkyl, a
| ower al koxy, a | ower hal oal kyl, a | ower hal oal koxy, and | ower al kyl

sul fanyl; 20 m&ahyslrdmmdyu ammtiormlllkyhbstitutedazimdtﬁyl a dpyibralytsabsfitutedand Ri ng B

and Ring C are_aopt titu w t.h .one ituents. |

anot hergenbodi Wﬂﬁ P‘i’yﬁ ?’W@?@}?ﬂﬁ h@gerdé’ﬁpgyaje&wt%’ °Wyfs§?ﬁi‘ﬁ1?%dt(l), R5 is "

sel \ect ig 1;( r g)(rlnzhﬁieazg[ma)]pyﬁdiﬁylsin dptiondlly sW¥sti2AIGMha2d[6 2-dPpokidify2 A5/ 041779 - 44
xt X

J I /] X ~ \x73 11X11-12 12
wherein: X, ,, ?RPP“%IQ'C%"P%%E@&‘F %ﬁ@@uq[é%%}ég‘g@ﬁééﬁﬂ)’q" y subgiipute N)fHN()C()) or
N(R7), ps ovm&o[ms]p@hdlhﬂaﬁt opaleﬁalw"subs%nd}bd ); & 911da2‘2>'[4 &le@gamgngn at | east

two X11 groups are i ndependent|y sélected from CH for each
occurrence, |S°Rtlﬁ’ﬂ@b’eﬁ‘i§$§ﬁ‘!¢‘§/3@ﬁmd@@§4 SwKlpyridiayl, a'F\Pl(tFQMl})’ subgfitetod ded’ t hat at

| east one X12 %ﬁﬁ‘ﬁa Yub Efr% ﬁgg]d 1 g“ﬁg X13, for
each occurrencg)r %Eyr g ﬁ% %ﬁhég? OB g(? %EI%E V\%er ein R7, RO
and R17 are desubstauteépymcﬁo&é]pﬁmndyi @mtlhmilysmb;nmedmﬁa,zow ﬁpyrpmdmus
represent ed byf or.mul roula (1) in
whi ch parti cul i pélrogaﬂ sg’ggrt%uw csyc% m“{aﬁtgyleggjo log% Sug 'tut é)esent ed by the
fol I owi ng $0 r ueyclupaitatfiazdlyl] @i optionally substituted pyrrolopyrazolyl, an optlonally

substituted pyrroloimidazolyl, an optionally substituted pyrrolotriazolyl, or an

optionally substituted benzo(b)thienyl.

In another embodiment, in the compounds represented by formula (I), Rs is
an optionally substituted indolyl. Preferably, Rs is an indolyl represented by the

15 following structural formula;

wherein:
R33 is a halo, lower alkyl, a lower 'alkoxy, a lower haloalkyl, a lower
haloalkoxy, and lower alky! sulfanyl;
20 R34 is H, a lower alkyl, or a lower alkylcarbonyl; and
Ring B and Ring C are optionally substituted with one or more substituents.
In another embodiment, in the compounds represented by formufa (M, Rs is

selected from the group consisting of:



R Ns (Re)n/ R7 NN R3 15 wherein R, R3, and R5 are defined as above; and
R6, for eawk 200¢085760Nce, 1S i ndependently an optionally $dagidabesiashal kyl ,
an optionally substituted al kenyl, an optionally substituted al kynyl, an
optionally substituted cycloal kyl, an optionally substituted cycl oal kenyl,
an optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substi tut/dxﬁo heteroaryl, axpptionally substituted aral kyl, an
optional ly substityed h?t)e\ﬁoar al kyl /hal\g( cyano, nit r)@‘fgfﬁ‘anadl no, a

hal oal kyl , a heteropl kyl, jal koxy, haI al kolz - I‘,}Irll'«z1 oR, 1, Il?l 0?7,\x C(O Rz,
-C(OCR7, -C(S)R7, ¥, - ) ORY7, -C(S)N oR1,13C(NR8)CR7
- C( NR$) R7, C(NR8)NI33 , - C(NR8) SR7, YR7, -0C(O - OC( S) OR7,
-OC(NRg) OR7, -SC(O) R7, |-SC(O) OR7, NR8) OR7, WD 2006/ 05576

PCT/ US2005/ 041779 -45]-0C(S)R7, -SCS)R7, -SC( S)OR7, -OC(O NR_OR,,,
-OC(S)NR, 0R, 1, -0 R, oR11, -SC(O)NR, oR ,, -SC(NR8) R, R, ,
-SC(S)NR, oR, |, - OGH¥R$®:R7i1 - SC(NR8) R7, -C(O NR, oR, ,» -NRBC(O) R7,
-NR7C(S)R7, -NR7C(S)OR7, -NR7/C(NR8)R7, - NR?C%I%; -NR7C(NR8) OR7, 5
-NR7C(ONR, OR, 1, - @rgﬁﬂmqsmenccmméxmn gyl Q&,Nsﬁﬂ) argy’ dIP)R?

:82(72%) II?’KIR o%ﬁ,@{ar\lﬁ%it & TB%Q&%RN%R QﬂRﬁg@} G2 dsiid R?Q)' P%%( OFPoRy,
- SS(O) PNR, dR, ,lpdepemte@lx@m}e@fromCHsmgm,m7)2 and n is zero of an integer

froml to 4, wherel Wreaﬁgocc%&ce%lndgp%ﬂge gy%ﬁﬁl”rﬁj%)’lﬁkg above. ltnhe

anot her enbodi ment 'Pn co S represe any of
enbodi ment s ofprb'aderdxha af le)stlone ¥k grduppaintiependently gelentigkfran €EHlndcIRased, t he

compound i s 1 epr esgat g By, Lhe Lol om0, SLEVE U dloyf SLbAmSFS) T/ Fog Re

wherein R;, Ry and R;7 are defined as above.

10 In another embodiment, in compounds represented by formula (I), or any of
the embodiments of formula (T) in which particular groups are disclosed, the

compound is represented by the following structural formula:

15 wherein R;, R3, and R;s are defined as above; and
Rg, for each occurrence, is independently 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

20" heteroaryl, an optionally substituted aralkyl, an optionally substituted heteroaralkyl,
halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, alkoxy, haloalkoxy,
-NRoR{1, “ORs, -C(O)R;, -C(O)OR7, -C(S)R7, -C(O)SR, -C(S)SR7, -C(S)OR3,
-C(S)NR;oR i, -C(NRg)OR7, -C(NR3)R7, -C(NRg)NRgR, -C(NR3)SR7, -OC(O)R7,
-OC(O)OR;, -OC(S)OR37, -OC(NRg)OR7, -SC(O)R7, -SC(O)OR37, -SC(NR3)OR3,



1 NR y N R3 15 wherein R, R3, R5, and R6 are defined as above; and R25
i s an optiwoabbesswostituted al kyl, an optionally substi tpgtragedsleyd . an
optionally substituted al kynyl, an optiogal |y substituted cycl oal kyl, an
optionally substituted cycloal kenyl, an optionally substituted

het erocyclyl, an optionally 20 substituted aryl, an optionally substituted

heteroaryl, anOf8)ReNSIC(S)Rs UBE(S)OR},eOC(GINR, IR |, -OG(S)NRMRQpaI |y substituted

het | Kyl het | kyl,
Al Koy nal oal Gy RNaGR -2l ORR, &%%?*R Soo eI Ui 7. 0O SK.

S) SR, L £(NR8) NR, R, , ,
g(( NRs) SR7, 4 S R‘?R q?ﬁ@%@ cQ ) R @NR%@(S) %5 SC% o) =7,
SO OR?, -S QRR7, - R7,_ Rz, - 0C( O) NR, OR, 1,

Sg(gi Nglgﬁ"j,"%‘ﬁw RN& %g% ,1,RM%OWN%§§£,NB%N%6§§%5576O

PCTI US2005/ 04173890)pR4608NR@R3). ROS(OPMRGRG) ﬁ?O)pONRWB(leﬁ@;Rn NR7C( NRg) R7,
N7 NRg) MR GRR ORRTS" na Al "SRRy, SRS 5EHORss 0 P R
SO KT 5SSO SN Oy DRI ORCO) (R o of - SP(R(CRN 21 K

is 1, 2, 3, or 4 §ﬁﬁz?°PEa‘ks'gPe>§grg%"éﬁtl‘1%Wé‘&réﬁ“ca’r gﬁ?‘%‘?’&sa“%é’%g ﬁ%? P, R

Ri o, Rl1l, pnd g3a86w. defined as above I n anot her enbodi nent of the corrpound
represented by the above fornmul a, R1, R3 and R25 are each I ndependent |y
-OH, -SH, -NHR7, - drpeythgrempodiment, SG@@PW&FQP&CSCHtQi'RYde“ a PN,

-0(Q OR7, - S%Q&Bﬁmer@&ﬁ%ﬂﬂa ( m%(d’@é%ﬁ?oular groufd Q‘B&sclo@( ﬁ?l pCR?
-SS(O pOR7, -OC(S)R7, -SC(S)R
compound is represented by the fo lowmg structural formula:

(Re)r

Ras / /

Rs

7/

N——N

15
wherein Ry, R3, Rs, and R are defined as above; and
R;s is 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
20  substituted aryl, an optionally substituted heteroaryl, an optionally substituted
aralkyl, an optionally substituted heteroaralkyl, halo, cyano, nitro, guanadino, a
haloalkyl, a heteroalkyl, alkoxy, haloalkoxy, -NRoR1;, -OR7, -C(O)R7, -C(O)ORy,
-C(S)R3, -C(O)SR7, -C(S)SR3, -C(S)ORj7, -C(S)NRoR;), -C(NRg)ORj7, -C(NRg)R7,
-C(NRg)NRoR11, -C(NRg)SR7, -OC(O)R7, -OC(O)OR3, -OC(S)OR7, -OC(NRs)ORy,
25  -SC(O)Rj3, -SC(O)OR7, -SC(NRg)OR7, -OC(S)R7, -SC(S)R7, -SC(S)OR3,
-OC(O)NR,oRll, -OC(S)NRIORH, -OC(NRg)NR;oR1, -SC(O)NR0R11,
-SC(NRg)NR¢R11, -SC(S)NRgR;1, -OC(NRg)R7, -SC(NRg)R7, -C(O)NR;0R 11,



-SC(S) OR7, -OC(S)NRLoRI 1, -SC(S)NRLoR11, -OC(NRs)R7, -SC(NRe)R7,

- OC( NRg) ORW,0 2084038R®) OR7, - OP(O) (OR7)2 or -SP(O (OR7) 2. Ifcts2eosi4iren
enbodi ment of the compound represented byt he above formula, R and R3 are
each, independently, -OH, -SH, or -NHR7. In this case, R can be an
optionally substituted al kyl, an optionally substituted al kenyl, an
optional |y —sub&RClONReINRLE(DRY, NRAGBORNMNRCORHRY, -NRICEORoNaI | y

o S A
?pt lonalrly su Htlﬂ(@ ar @g{,,aos@);ompa W)pm Rl R,et eroaral Kyl ,
. 0 G Oy e

- OCH2C( O) RY. - SCH2C( O) ORY7,
- NR?CJc-l:(ZC% 0)50R7 §§£@%@ ngé?a Néla o; El@@)gygﬁ% C(Qic:lj)g @ Qﬁﬂy - NR7 CHg(C()O) NRLoR11,
: S%g% ?))R7NR| 6%8(10) dq_azl ,2,RRTY @bR2, - 05( O pNRLoRn, - SS(70) pNRIoRy, .
“NR7C( S) pR?, -0 9) @9’%&?‘%%%&?&%%@% hi"o%?h&“ed ’

-SC(S) NR, OR, , , as abdR7C( S) NRlORll ool NRg) R7 - SC(NRg) R7, - NR7C(NRg) R7,

- NRg) OR7, 30 -S -NR? R
- gg(( NR8§ NRLOR 1, qﬁl&?‘@ N‘ g°) ’%éi"%%g"%“' abpyy fREAYR, 1,
g(( % 357 Rtﬂ:( PR, aﬁélkﬁ@ﬁ@a&ﬁﬁa%nm ldﬁ?(lgﬁ/ Qﬂﬁﬁ NER“)%?) OWC( NR8) -

0 - 0
B PR A AR e A SR R e N ol
conpound, Rl i.$0)}0R! rSS(@'ﬁ 7R@S@SWORE&(©5P©R7OUC(£&'§C@KI LW (spoly! . C3- C6
cycl oal kyl, | ower Pal 1 ower I'f a R, oRI'T; anhd RO, for
each occurrencsC ($)9Km@§@h@e0%1 ;5C5(§] oRual - Qpﬂﬁws%RheSWmonm sting of

-OH, -SH halog Cf'%Nh ] gav@' a |ower alkoxy,
and a | ower al ky 3Y$gn ?Wszbgﬁo?ﬁgmn%ﬁgl ne t)(dﬁ ?kfyconpounds represent ed
by fornulalfl), or Iam}othn‘r embhdamnttnﬁmemempeundfrenrgﬂemdby(He)above fotmwia
particul ar gr e _di scl.osed dently - OH,
PSH  or - NHRy KR4 e el intfee ‘dﬁeR'P(t hpﬁér%o&‘ﬁgg ?'?ﬁ‘%“a RSB BB Tl
(1), or any ofoptiohallysubsiditedeaikyd, anfopfiorralw&wbs(nﬂu)edlalkemﬂl ahopviandliyc ul ar gr oups

d
are discl osed, ‘

su%shtﬁuted alkynyl, cyano, halo, nitro, an optionally substituted cycloalkyl,

haloalkyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an

20 optionally substituted héteroaryl, an optionally substituted aralkyl, an optionally
substituted heteroaralkyl, -OR;, -SR7, -NRgR;1, -OC(O)NR R},
-SC(O)NR0R11, -NR7C(O)NRgR;, -OC(O)R3, -SC(O)R7, -NR;C(O)R3,
-OC(0O)ORj, -SC(O)OR37, -NR;C(O)OR;, -OCH,C(O)R7, -SCH,C(O)R5,
-NR;CH,C(O)R7, -OCH,C(O)OR;, -SCH,C(O)OR3, -NR;CH,C(O)ORy,

25 -OCH,C(O)NRioR;;, -SCH,C(O)NRoR11, -NR;CH2C(O)NR R 11, -OS(O),R7,
-SS(O)pR7, -NR7S(0O),R7, -OS(O);NR;¢R;1, -SS(O);NR6R11, -NR7S(0);NR0R1,
-OS(0)y0R3, -SS(0O);OR7, -NR35(0)yOR37, -OC(S)R7, -SC(S)R7, -NR;C(S)R7,
-OC(S)OR37, -SC(S)OR37, -NR7C(S)OR7, -OC(S)NRoR11, -SC(S)NR;oR 1,
-NR7C(S)NRjoR11, -OC(NRg)R7, -SC(NRg)R7, -NR7C(NR3)R7, -OC(NR3)ORy,

30 -SC(NRj3)ORj, -NR;C(NR3)ORj7, ~OC(NR3g)NRoR)), -SC(NRg)NRoR),

-NR;C(NR3)NR;oR};, -C(O)R7, -C(O)OR7, -C(O)NRgR};, -C(O)SR7, -C(S)Rs,



conpound is represented by the followng structural formula: Re R6 Rye | N
R /] . WoNs5Kd wherein RI, R3, R5, and R25 are def ipaatisasysaboye; and
R6 is an optionally substituted al kyl, -.am-optionally substituted al kenyl, an
optionally substituted al kynyl, cyano, halo, nitro, an optionally
substituted cycloal kyl, hal oal kyl, an optionally substituted heterocyclyl,

an opti f)lnal I yt;C@)bRty,i -tdcmsmla'tlly,L—,C(S)SR@,pt—C@l_TQ)(DB@l, sGOﬁ%d)Ryt-@M@)NRﬁmr,yl , an

k"L, REOUISE! S o My N

-OC(O R7, -SC(O) R7In amotia¥ éfabdditent ofhe @&V Eompsrind B GRZSH-ONETIE 1) 4437 .

-OCH2C(O) R7, - SCH2Q(O)\R7, - NR7CH2C(O) R7, - QCH2C(O) OR7, - SCH2C( O) OR?,

- NR7CH2C( O) ORRa2s a1 SRe}NRPwR alkyl, ex<dyatied. dever alkony, aNpwwen eyl O) NRI OR11,

-0OS(O) pRY7, 5-S . Tfor & le pent x

TNRYSL Oy e o%P@@?ég(@?iﬁ%@f%@b@%?“”%%%%“ﬁ&%?@‘&“{%ﬂ% SR,

-NR7C(S) R7, - Oy spaRpnsistag(of)-OR - P&&?@(aéy\mhaloabyggmp%lwwl yl, a

PCTI US2005/ 04 - 48 - h ORI i 2 SC(S) NRLORLI, - NR7C( S) NRi 9Ru,

- OC(NR8) R7, - %{%@?@,“%%“E‘}f‘ﬂ- gq?\le) OR7, - SC( NCR:(B) )OR7,

- NR7C( NR8) OR7, - Oly{ 4d8jeNethigidiment, SCE tiRBIuER i©fesentelifey Goria) (URbORYY, of - O O) RY,

SIS R RS A S e

- S(O) pNRI QR 1 areddach, Sdeb&identlyhOHei-BHF, -NRR,. Ri 0, R |, and p are defined as
bove. | fered embodinent, R is -SH or - OH; d R25 -OH Ri

S PR GR R R e aSe Whe Ti

R9, for each QLB df ForMHEPRR Wit pirtR Bl LEbESS abd @148, thY Oup consi sting
of -OH, -SH, halo, 10 a |ower hal oal kyl', cyano, a |ower alkyl, a |ower

al koxy, and a cpupeundds representadbyibg following structural formula:

Re

Rs

Ras ‘
N

7/ R,
N—N
. Rs
15 wherein Ry, Rs, Rs, and Rys are defined as above; and

Rg is an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substitﬁted alkynyl, cyano, halo, nitro, an optionally substituted
cycloalkyl, haloalkyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally substituted

20 aralkyl, an optionally substituted heteroaralkyl, -OR, -SR7, -NRoRy;,
-OC(O)NRigR11, -SC(O)NRicR11, -NR/C(O)NRyoRy1, -OC(O)R7, -SC(O)Ry,
-NR;C(O)R;, -OC(O)OR;, -SC(O)OR;, -NR;C(O)OR;, -OCH,C(O)Ry7,
-SCH,C(O)R7, -NR;CH2C(O)R7, -OCH,C(O)OR37, -SCH,C(O)OR3,
-NR;CH,C(O)OR;, -OCH,C(O)NRoR};, -SCH,C(O)NRoR1,

25  -NR;CH,C(O)NRoRy, -OS(O)pR7, -SS(O);R7, -NR7S(O)pR5, -OS(O),NRoR11,
-SS(0)pNRoR);, -NR7S(0O)NRoR;, -OS(0),OR7, -SS(0),0R7, -NR7S(0),OR3,
-OC(S)R5, -SC(S)R7, -NR;C(S)R7, -OC(S)OR37, -SC(S)OR7, -NR7C(S)ORs,



I n anot her enbodi nent, in conpounds represented by formula (1), or any of

t he enbodiwerves/ossrebor mul a (1) in which particul ar groupecars2eisesiosed, the
conmpound i s represented by one of the fuofgl.owi ng structural formulas: (R6)n
RS (RN R -1-XS 1 X5 1-X4 15 NN X3 R X3 YR NNNN/ 3 R3 15
wherein R1, R3, R5, R6 and n are as defined above; and X3 and X4 are each,

i ndependent | y,-OG(S)NRQR11,NSOR)NR 10RGH -DR,CEINRaRel, XOCRSRAR 7, SSCAREIR 4, CH=CH,

N0 G, N 0) et PEERaGB CrpUBRl, MBI croo (R 1), o
N=N; wher ei n ROC(NRgN®JRIE 0-SEENRYNRAR 1, FNRATRINR, KDoA (OIRY, , i n conpounds
wntohpart1 cul SO RAStONR s QB [HORC drooke LNBIBer ed f 1 o t he
MR LR T R R R IRt (EpRafein RORRy, R Ve
NN R3 R3 5 -S(O)NR;oRyj, or -S(0)pR7, wherein Ry, Rg, Rig, Ri1, and p are defined as above.
In a prefered embodiment, R; is -SH or -OH; R3 and Rys are -OH; R;» is a lower
alkyl, lower alkoxy, a lower alkyl sulfanyl, or -NRmRn; and Ry, for each
occurrence, is independently selected from the group consisting of -OH, -SH, halo,
10  alower haloalkyl, cyano, a lower alkyl, a lower alkoxy, and a lower alkyl sulfanyl.
In another embodiment, in compounds represented by formula (I), or any of

the embodiments of formula (I) in which particular groups are disclosed, the

compound is represented by one of the following structural formulas:

(Re)n ‘ ' '

/ =l—Xs ' Ts X;sz:(“ T5
x“/\)\( e X{\ ) N R
C Y ¢

L N—N | N—N

15
wherein Rj, Rs3, Rs, Rg and n are as defined above; and
X3 and X4 are each, independently, N, N(O), N*(R;7), CH or CRs; and
Xsis O, S, NR;7, CH=CH, CH=CRs, CR¢=CH, CRs=CRs, CH=N, CR¢=N,
CH=N(0), CRs=N(0), N=CH, N=CR¢, N(0)=CH, N(O)=CR¢, N*(R;7)=CH,
20  N*(Ri7)=CRs, CH=N'(R}7), CR&=N"(R}7), or N=N; wherein Ry is defined as above.
In another embodiment, in compounds represented by formula (I), or any of
the embodiments of formula (I) in which particular groups are disclosed, the

compound is selected from the group consisting of:



O5%5

\' N R R /r |
rRi - N- NN voMd6/0587663 R3 WO 20061055760 PCT/ US2005/ 04177 9CTAS0008/087R)

rR
;o\

N--NN N-NNNrte R3 R3 R25 R25 O 15 S I5 N

I NNMNR N NNand NN R3 R3 whereign-Rl, R3, R5, and R25 are defined as

above.
as set

acceptable salts
ring A, R and
wherein the phenyl g

fromnitro,

optionally sub
optionally substitited 15 \¢ycl

het er ocycl yl ,

10

I n anot her aspect,
5 forth below R2 AN NN R3 and tautoners,

t he invention provides conmpounds of formula (I1)
pharmaceutically

ol vat es, at hrates, and prodr 10 t herRgof, wherein
arg defined as above; and R2N a sybstituted phenyl
up is gubstituted with: 'y) one\\substityjent sel ected
cyano, a o] 1 optional | y\subst}j al -Rian
nyl , optionally s cycl gal kyl , an
aIkenyI an optional t ut/ed
an optional Iy ’ N—"N
3 R3
R5 R5
0] R
\N / 25 / \ IL
Y 1 ?/F“
" \
N—N 3 N——N
"Rs Rs




substituted aryl, an optionally substituted heteroaryl, an optionally

substi t ut esto2oasldsyiep an optional |y substituted heteraral pgirus2dvg@ioy! al kyl

al koxyal kyl , guanadi no, -NR,oR I, -0-R2@g.-C(O R7, C(O OR20, -0OC(O R7,

-C(ONR OR,, -NRBC(OR7, -SR7, 20 -S(O,R7, -0S(OpR7, -S(O POR?7,

-NRsS(O) PR7, or -S(OPNR OoRj1, or ii) tw to five substituents sel ected

fromthe group consisting an optionally substituted al kﬁ), -an optionally
1

optionally substituteds nyl, an]bptionally
substituted cyfl oal 006/ 055760 PCT/ US2Q05/ 041779 an optionally
an Fonal | y substi
optionally subsWN eter yl, an
optionally substifuted ar Iky , an optlon |1y subptitute heffer ar al kyl ,

hydr oxyal kyl , al xyalkylN & -pr, @ano nifro, 5 guaradino, a

hal oal kyl, a het erffoal kyl, -NRi oRll, CR? -C(OR®s -C(OOR7, -0OC(OR7,

- C( O NRi 0R11 ;-NR8C( O R7, - SR7, -S(O)PR? -O05(O) PR7, -S(O POR?,

-NR8S( O) PRY, or - or, each qccurrence, is independently an
optionally substi t&g@’g"‘g"kgl?' RSa‘ﬂ‘ q%{ﬂ’?ﬂ?éﬂeﬁf €tituted al kenyl, an
optional |y subst it u btk kapest! the erthipRAes KorkRuashsfhinthAgn &Y sdroal kyl , an
optional ly substituted cycloal kenyl, an optionally substituted

het er ocycl yI , Qﬂhbﬁ?Wonally substi t ut ed aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl or an optionally substituted
heteraralkyL; p, for each occurrence, is, independently, | or 2. 15
Conmpounds of fornula (11) inhibit the actiftty of Hsp90 and are particularly
useful for treating or preventi oliferative disorders, such as cancer

I n addi tion, conmpounds of for 1) ars parti&ularly useful in treating
cancer when given in conbi nat\on yf er =tancer- agent. |In one
enbodi nent, the conpounds repre formpla (11) do not 20 include
3-(2,4- dlhydroxy phenyl ) - 4- ( 7- napht hal en l—lh -5-mercapto-triazole, 3-(2,4-
di hydr oxyphenyl)-4- (2, 5- di met hoxyghenyl ) -5- nercapto-triazole, 3-(1-phenyl-
am no- pyrazol -4-yl)-4-(2, 4- dlchlor8pheny) S-nmercapto-triazole, and

3- (2- hydr oxy- 41y

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs

optionally subst

10 thereof, wherein ring A, R, and R; are defined as above; and

R; is a substituted phenyl, wherein the phenyl group is substituted with:

i) one substituent selected from nitro, cyano, a haloalkoxy, an
optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optionally substituted

15 " cycloalkenyl, an optionally substituted heterocyclyl, an optionally
' substituted aryl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, an optionally substituted heteraralkyl,
hydroxylalkyl, alkoxyalkyl, guanadino, -NR;oR;;, -O-Ry, -C(O)R3,
-C(O)OR3, -OC(O)R;, -C(O)NR;0R;;, -NRgC(O)R7, -SR7,
20 -S(O)sR7, -OS(O)sR7, -S(0);OR7, -NRsS(O),R7, or -S(O),NRoR11,
or |

ii) two to five substituents selected from the group consisting of an
optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl,



phenyl ) 4- (2, 4-di net hyl phenyl ) -5-nercapto-triazole. In another enbodi ment, in
conpounds wepowassiced by forrmula (I11), or any of 25 thepemugstiosnirs of
formula (11) in which particular groupssare disclosed, the conpound is
represented by the followi ng structural formula: Ro I (R6)n-/ v 'R7 | NN
R3 WD 2006/ 055760 PCT/ US2005/ 041779 -52 wherein R1, R2,1(3, R6, and n are
defined as above. In anandsmionaitytsobﬁtm&qyciomlkc:ml;mwpﬂmaﬂgpubstitatetle'd by formul a

(I'1), or any of the.e di ments of .fo nvvhch art |.ar groups
are disclosed, the 5 cgﬁﬁ?}uﬁ'&[}ﬁ 8%?'3‘@%?1“[‘%&"%9)3{%@"1‘08 i t‘?“? ctural

for m;l a: { R2 I!?]S 1 |\hd‘sbroﬂ§l mheptﬁhﬁllyl%ﬁbstiﬁged &BlkylRén oﬂﬁ’bgalgmﬂ?mt@técf d((ﬂl‘ : )ned
as above. |n another i n conpounds rep ted by formula

or any of the enbodi nengﬁ NE‘YFBY%’FY&%PP;{‘WW“S&E Ehs%'ar'{’FWPdP r&r oups ar e

di sclosed, sR1 and R3 1f, aﬂﬁcﬁn@aggloalkﬂdgpé%&gﬁg%ll yNng—l -O§ 1-C‘€®) R,NHR7.I'n
anot her enbodi ment, in cogg)oun S represented f ormul , or any of the

embodi ments of fornul a {G(P)ORn WQ)&pa@(ﬂ)Nﬂlo&nl, NB&@)@)&T, eS pscl osed, the
(Iil?&poggd IS represent ed_sieé) pk7,e_ds%jpﬁ7’ _g&))%(t)ﬁhc_wageo) p18 r Wlﬁo)pﬁﬁwlizn, R26 N
R0, for each occurrence, is independently an optionally substituted alkyl, an
optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
10 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; _ '
p, for each occurrence, is, independently, 1 or 2.
15 Compounds of formula (II) inhibit the activity of Hsp90 and are particularly
useful for treating or preventing proliferative disorders, such as cancer. In addition,
compounds of formula (II) are particularly useful in treating cancer when given in
combination with other anti-cancer agent.
In one embodiment, the compounds represented by formula (II) do not
20  include 3-(2,4-dihydroxy-phenyl)-4-(7-naphthalen-1-yl)-5-mercapto-triazole, 3-(2,4-
dihydroxyphenyl)-4-(2,5-dimethoxyphenyl)-5-mercapto-triazole, 3-(1-phenyl-5-
amino-pyrazol-4-yl)-4-(2,4-dichloropheny)-5-mercapto-friazole, and 3-(2-hydroxy-
phenyl)4-(2,4-dimethylphenyl)-5-mercapto-triazole.
In another embodiment, in compounds represented by formula (II), or any of
25  the embodiments of formula (IT) in which particular groups are disclosed, the

compound is represented by the following structural formula:



15 wherein R1, R2, R3, R6 and R25 are defined as above. In a preferred

enmbodi mentwo Ryoslo8srePH or - OH R3 and R25 are -OH, RI12 |sPéTh]gmg/0plt7J(]9yl
| oner al koxy, a lower alkyl sulfanyl, a5 _-NRLORLl; and RS, for eac

occurrence, is independently sel ected from t he group consisting of -OH,

-SH, halo, a lower haloal kyl, cyano, a | ower alkyl, a |ower al koxy, and a

| ower al kyl sulfanyl. 20 In another enbodi nent, in conpounds represent ed by
formula (I1), or t he enbodlnents of formla (I'1) in which particular
groups are dISC|OS@%mEWH8 Ry RapRra it B ¥e defifed 8e#ho¥8 by one of the fol | owing

Sf r ;J(gt lFJerz a: g/gr Irryl ;Zn %&;@J&Q@é&ﬁé{,ﬁg cE’@uH&Z{ABEéé}\%B%m@%D F%ﬁ)a% 6*‘“‘3‘}1& (F;i n/ %

Rl, R2, R3, Rahe susbodjmaentsys fopmuila(IR) irewhielf partichlar graups ene disglosed, theot her

enbodi nent 5 'Qoﬁgéﬁﬂﬁ g?rﬁ%er%mmﬁégﬂog;ﬁg Llafox(ml_x')la or any of the

enbodi nent s of ar groups are disclosed, the
conpound is selected fromthe group SIStI ngof RR21 " (JVNNRR RL Ir r
NNNN RBR3 10 R R2 | OM 2I / Rz

R2s /

s

N—N

wherein Rj, Rz, R3, R, Ras and r are defined as above.
In another embodiment, in compounds represented by formula (II), or any of
the embodiments of formula (IT) in which particular groups are disclosed, R; and R;
10  are each, independently, -OH, -SH, or -NHR;.
In another embodiment, in compounds represented by formula (II), or any of
the embodiments of formula (II) in which particular groups are disclosed, the

compound is represented by the following structural formula:

Re
Rz
Ras
N
N—N
R3
15 wherein Ry, Ry, R3, Rg and Rys are defined as above. In a preferred

embodiment, R, is -SH or -OH; R; and Rys are -OH; R;, is a lower alkyl, lower
alkoxy, a lower alkyl sulfanyl, or -NR;oR;;; and Ry, for each occurrence, is
independently selected from the group consisting of -OH, -SH, halo, a lower
haloalkyl, cyano, a lower alkyl, a lower alkoxy, and a lower alkyl sulfanyl.

20 In another embodiment, in compounds represented by formula (II), or any of
the embodiments of formula (II) in which particular groups are disclosed, the

compound is represented by one of the following structural formulas:



NN RBRIO12 cHN | /r I R3 R3 15 WO 2006/055760 PCT/ US2005/ 041779
-54 R25 RA%0 260608575012 ~R1L N Y R NNNN NN/ R3 R3 N pRiyuS2espa™- 2 Y
R NNNand R3 R3 NN 5 wherein Rl, R33-R3, and R25 are defined as above.
I n anot her aspect, the invention provides conpounds of formula (lI11) as set
forth below 18 A NRL NN110 R3 (Il1l) and tautonmers, pharmaceutically
accept abl e sal t s(Reyol vat es, _cl athrates, and prodr . In formula (I11),
ring A RI, ancg(‘I )asre deﬂ?’ed as above; and Ri ‘?% n optiotal |y

yl, and{optionally substltu cycl oal kenyl, or a
erein N e al %I group is s bstl ted wNh one or nore
ed fromthe g S A

'_\

substituted cy
substituted al yI ,
substituents i’}

N—nN N—r{
R3 R3
wherein Ry, Ry, Rs, Rg, X3, X4, X5 and n are defined as above.
5 In another embodiment, in compounds represented by formula (II), or any of

the embodiments of formula (IT) in which particular groups are disclosed, the

compound is selected from the group consisting of:
Ra Rz

/\ | V4

g 7/ 7/1,

10

N—N




optionally substituted al kynyl, an optionally substituted cycloal kyl, an
opti onal | ywozets®ss7sat ed cycl oal kenyl, an optionally subsectuikemspoater oaryl ,
an optionally substituted aral kyl, an-.@ptionally substituted heteraral kyl,
hal o, cyano, nitro, 20 guanadi no, a hal oal kyl, -NRloRl1 1, -OR7, -C(O R7,
-C(O OR7, - O R7, WD 2006/ 055760 PCT/ US2005/041779 -55 -C(O NRIOR 1,
-NR1IC(O R7, - , -S(OPpR7, -0O5(0 pR7, -S(O) pOR7R2s - NRsS(O) pR7, or

-S(O pNR, O0R, 1, ereé)n R7, Rﬁz Ri o, Rl1l, and p are\defined as Rbove.

Conmpounds of for aj\(1'11) inhibit the activity of /-s O% and ar‘a
for twNeating_or preventing g erativendi sorders,

particularly 5
aLe gar tNNC 1y

such as cancer.

useful in treatin ‘ﬁen iven in conbinati on“\ er anli-cancer

agent. In one enbodinent, W fdrnmula (I11) Rig is not|cyclohexyl.//In another

enbodi nent, in forgula (11 R'g is an optional |y substitutedN"ToNcycl oal kyl

or an optionally substi t ut ed cycl oal kenyl . In anot her %enbodi nent, in formul a

(I''l') Rgis a substituted alkyl. In another -enmbodi nent, in conpounds

represented by fornmula (111), or any of the enbodinents of forrmula (I11) in

whi ch particul ar groups are_disclosed, the conpound is represented by the

follow ng strucgk | fornulld: 15 1la (RE)n" 1 NRL -N R3 erein R, RS,

i i s above. |In another® di ment,] in conpounds

or _gny of 20 the enbydi mentsnof formula (111)

i scl osed, the 0 sSr ted by
~R6)r R25 i 18YTR1 \N /

wherein Rj, Rz, R3, and Rys are defined as above.
In another aspect, the invention provides compounds of formula (III) as set
forth below:

A N——N
10 Rs
{1
and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs.
In formula (III), ring A, R,, and R; are defined as above; and
Rys is an optionally suBstituted cycloalkyl, and optionally substituted

15 cycloalkenyl, or a substituted alkyl, wherein the alkyl group is substituted with one
or more substituents independently selected from the group consisting of an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro,

20  guanadino, a haloalkyl, -NRoR;1, -OR7, -C(O)Rs, -C(O)OR5, -OC(O)Rs,



R3 WD 2006/ 055760 PCTI US2005/ 041779 -56 wherein R, R3, R6, R 8, R25 and r
are defi nawoamocabsrée. | n anot her enbodi nent, in conpoundpcregtmsesntsd by
formula (111), or any of the enbodi nens§-of fornmula (111) in which
particul ar groups are disclosed, R and R3 are each, independently, -CH,
-SH, or -NHR7. 5 In another enbodi nent, in conpounds represented by fornula

(1'11), or any -6(0O)NRR,endDBICEDRY,s-SBf, f%@)ﬂsﬂb,a-qsl(O)pB7,i $(@KOBM particul ar
groups are dis t he opnd,, res d t W ng
structural forﬁnil}f%;ésj‘ﬁé’ Jlg g(&%g SN hﬁgﬁﬁﬁ Rit % %J?%%J&ﬁ{’ > and R25 are
defined as ababeve. | n a preferred 10 enbodi rrent R, is -SHor -OH R3 and
R25 are -OH; and IS r .al K ower _.al k

sul fanyl, or -NR O om_po Sﬁﬁ%ﬂ‘é‘? Gﬁiﬁ%‘lﬂ'ﬁ*@ﬁ“”ﬁ% @%%%8%‘%1? P@T)‘F%l@%’ht ed by

formuila (1) usefil foftreatihg of fieved nfefitise @iﬁoraas uttPas(chhder. InadWiion,h
particul ar groups are djsclosed, d is represented, by one of the
fol I owing str Fempeunds phlorpula 1D emlcvlmﬁx llmtrearmwnﬂerwﬁn%@mm X4 1 N, e

3-8 Y Romphldbn o dnEAnREIEH el F3, 6, R 8, X3, X4, X5 and n
are defined as above. In another enbodi nent, in conpounds represented by

formula (111), or Hngnesmbodimentin forrodal (TF:Rtsds wet cyelohenyh (111) in which

perCicil et 10UBS B ol B AR REmRRTERIRy ol S e oo

10 cycloalky! or an optionally substituted cycloalkenyl.
In another embodiment, in formula (IIT) R;s is a substituted alkyl.
In another embodiment, in compounds represented by formula (III), or any of
the embodiments of formula (IIT) in which particular groups are disclosed, the
compound is represented by the following structural formula:

15
R1s

Z

, (Rs)n/ Y

N——'N

wherein Ry, Rs, Rg, Rys, and n are defined as above.
In another embodiment, in compounds represented by formula (III), or any of

20  the embodiments of formula (III) in which particular groups are disclosed, the

compound is represented by the following structural formula:
(Re)r




N N\ rR g-- NNrRR NNNN RZIR3 RgRoOW I/ RY5 N// R NNR
N-N N- NN woho6855760 ; %<YRI N~R' N-N N----N R3 R3 R25 RHuSobd/R189R B ~R,
R // 1 NNNI210 R3 R3 WD 2006/ 0557605pCTI US2005/ 041779 'yR1 /rR, NN
and NNN R3 R3 wherein Rl, R3, R13, and R2s are defined as above. |n another
aspect, the invention provides conmpounds of fornmula (1V) or (V) 5 as set
forth bel ow R2z RwBereit RR2Rs, Rz, RiRR4s andTr4reldefined aslaBdvex74 N R1 R3 R RL N

In another embodiment, in compounds represented by formula (IIT), or any of
the embodiments of formula (III) in which particular groups are disclosed, R; and R3
are each, independently, -OH, -SH, or -NHR;.

5 In another embodiment, in compounds represented by formula (III), or any of
the embodiments of formula (III) in which particular groups are disclosed, the
compound is represented by the following structural formula:

Re

Ris
Rzs |

C

N——N
R3

wherein Ry, R3, Rg, R;3, and Rys are defined as above. In a preferred
10 embodiment, R; is -SH or -OH; R; and Rys are -OH; and R, is a lower alkyl,
lower alkoxy, a lower alkyl sulfanyl, or -NRoR;;.

In another embodiment, in compounds represented by formula (III), or any of
the embodiments of formula (III) in which particular groups are disclosed, the
compound is represented by one of the following structural formulas:

(Reln (Reln
—Xs I Xs=|—X4 I

// N [\ N

YT Y (T

15 Rs R3

wherein Ry, R3, R, Ry3, X3, X4, X, and n are defined as above.
In another embodiment, in compounds represented by formula (III), or any of
20  the embodiments of formula (IIT) in which particular groups are disclosed, the

compound is selected from the group consisting of:



R23 1 z2 R3 NN (I1V) (V) 10. and tautoners, pharmaceutically acceptable
salts, solvates, clathrates, and prodrugs thereof. In formulas (IV) and
(V), R aW® RE6/855&60as defi ned above; and X14 is 0, S, orPQIAIS2005041178 an
optionally substituted alkyl, an optiondldiy substituted al kenyl, an
optionally substituted al kynyl, an optionally substituted cycloal kyl, an
optionally 15 substituted ﬁycloalkenyl an optionally substituted

het er ocycl yl , Substituted aryl, a onal Iy $wbstituted

het eroaryl, agopti &bstltuted aralkyhy/Gr al optionglly substituted
heteraralkyl; ccurrﬁnce i s i ndgpende
sel ected from onsi Ag' of an opti
optional |l y subst an 20 optionally
optionally substituted cygloakkyl, an optionally ed_
an optionally subs %tuted het er ocycl yl, an opti onal substituted aryl, an
optionally supstituted heteroaryl, an optionally subStituted aralkyl, or an
optionally substituted heteraral kyl, a haloalkyl, -C(OR7, -C(OOR7, WO
2006/ 055760 PCT/ US2005/ 041779 -59 -OC(OR7, -C(ONR OR 1, - NR3C( O R7,
-S(OPR7, -S(OpOR7, or -S(ONRI oRi 1; and R23 and R24, for

occurrence, apeg in ! t he grﬂ&b consi sting
of an optionally ut ed a“kyl, an optiona itutedl5 al kenyl, an

optionally substi 7 opRional |y substitu | kylLRr, an
| keny”, an optional | u i
an optionally substifiuted anyl, /n optionally substittuted terparyl, an

optionally substit ed h erocyclyl
optionally substituted aral Kyt—Nr an optionally su stituteﬁ—heteraralkyl,
hal o, cyano, nitro, gdg®anadino,” a hal oal kyl, a heterodd kyl, -NRloR 1, -OR7,
“C(OR7, -§(QOR7, 10 -O(OR7, -C(ONR ORI 1, -NRsC(O R7, -SR7, -S(O) pR?,
-OS(O pR7, -S(OpOR7, -NR8S(OPpR7, or -S(O pNR oRn; wherein R7, R8, Ri o,
R11 and p are defined as above. In one enbodinent, in fornul as (I\O and (V),
R21 is an optlonally substRuuted Rw

@ /

Y Y

N"'—-N N——'N

10



al kyl, an optionally substituted cycl oal kyl, an optionally substituted aryl

or an 15 substltut ed heteroaryl I n anot her I n the
formul as W@Qﬁ%§7¥ , s -OH, 3& -NHR7. 1In anoﬁyﬂggﬁﬁ%ﬂ7%nt, in
the formulas (1V) and (V) R22 is -H arn®al kyl, an aralkyl, -C(OR7,
-C(OOR7, or —-CCONRIORI'l. 20 In another enbodinent, in the formulas (IV)
and (V), X14 is O  Conpoupgds of fornula (1V) or (V) inhibit the activity of
Hsp90 and are icularlqguseful for treating, or preventifig proliferative
di sorders, suc I'n addition, conpoynds \pf formuja (1V) or (V)
Nxeat Ry cancer ' nbination with
ot her anti-canc X\ 25 |y anot her aspect, |

conpounds represgnt ed by\for la (VI): WO 2006/ / USP005/ 041779
-60 Rat 11z Yam v\ HO YanN-+—Ya0 Yaz Naa&Z OH N-IN Nn and‘taytoners,

phar maceut i cal | yRacceptabl e salts, solvates, clat ind " prodr ugs
thereof, wherein: 5 X41 is O S, or NR42, X42 i s CR44 or N, - Y4o is N or
CR43; Y41 is’N or CR45; Y42, for each occurrence, is independently N, C or
CR46; 10 Z is OH, wheteindti, Ri:IR7s, akURys ars defiped-agboveSH, an optional |y

st tuted al kyny T aHRLEPRE Y jHREh VB bl 4T

5 as set forth below:

R22
\ Ro4
N R21
X14
7/ R
Res N—N
av) W)

10 . and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof. In formulas (IV) and (V), R; and R; are as defined above; and
Xi4is O, S, or NR7;
R3; is an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
15 substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally substituted
aralkyl, or an optionally substituted heteraralkyl;
Rz, for each occurrence, is independently an -H or is selected from the group
consisting of an optionally substituted alkyl, an optionally substituted alkenyl, an
20  optionally substituted alkynyl, an optionally substituted cycloalkyl, an optfonally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally substituted
aralkyl, or an optionally substituted heteraralkyl, a haloalkyl, -C(O)R;, -C(O)OR5,



optionally substituted cycl oal kenyl, an optionally substituted heterocyclyl,

an optio ituted aryl, an optionally substituted heteroar an
optional | %2%6 g%étut ed aral kyl, an O%Ei onal Iy substi tﬂgy&] W@?’g‘}% al kyl ,
I

hal 0, cyano, nitro, guanadino, a hal oalKyl, a heteroal kyl, an al koxy or
cycl oal koxy, a hal oal koxy, '-NRloR1l1, -OR7, -C(OR7, -C(O CR? -C(9 R,

OSR,, - 7 NR2) RY
g((N??a) NRLORLI bé@‘ﬁ@@ﬁw%@?%@%‘%@s g( o)C(NRs) OR7,
-SC(O R7, - SCI-SIG)RNR R SHMRS) OR7, 20 - OC( S)R7, -SC(S)R7, -SC(S)ORY,
S {Rﬁ%lRién m@%ﬁ” RO eaeh ol NS A R o
-NRBC(O R7, - hsistin Fg\lﬁva%ﬁﬁ(ggﬁ y subbiitéfed RIRS1, BY optiohHCubltiaiéd
- NR7C{ NR8) OR7 & 70O NORLL - NSTOLS) NRLORLL N7 C(NRS) NRIORIL, - SRY.

-S(0 1, R7, %25 alkenylgppertionallysubytietearalkynybamppiigrabyaubstituted eyqigiky], anNRs S( O) pR7,

o S’%ﬁé"i?F%f’@ég%%%ﬁﬁ*‘%%@k%&@*n MR

- SP(O) (OR7) 2; optionally substituted anylt armpabma}lyguhsﬁtutqddtemaawlkapl 0ptlamallapt| onal | y

subst i tut ed cyuptlid e BrdRpRinalty SUESBhI SR B, Bhy T an”
opi! ona: : y galt?Mﬁu?edhﬂwWIWWrwlhl ammm,lr,],onlmﬁ ycm)as,t iQ(0)YERh, ar yIk I anan
SOHERCRT R Totpe ol o)1 ooy W AN MG i T Bt ool e e
hal oal kyl , a hsiRes (;,_ QRE@RH ( CH2) nC( O) OR7, - C(O) ORY, OC(O)R7

-C(O NR10R11, -S(Q or -S(QPpNRioRij; 10 R43 and R44 are,

i ndependent |y, -H, Wh@lqm% a@ﬂdy’ agfpfined axabgval kyl, an optionally
substituted al kenyk l: H S I 11 v |y
substituted cycl oal&oﬁngﬁmgﬁﬂ?é&ng) . {%Lﬁdﬁﬁl) alic#(%:éyq’%:‘lo té eﬁ@]‘ ,selg%h
optional ly swﬂisﬂ,lanwpwaﬁlaswsmu;edlcyﬂoalm apoptionedy sybstitutedtarylot ad aryl, an
optionally ub l,, an optionally substituted aral kyl, an
opt i onal | ylszubi)klbéa“&%%)sﬂﬁ'?egﬁ‘ara . 15 hydroxyal kyl, al koxyal kyl, hai o,

cyano, nitro, guanatanuther ambadimentkiyiithe farnndasgTVWedndyV), R, is<CCO@NRSH,oE( O) OR7,
-0(OQR7, -C(QNR ORI, -NRBC(O)R? -SR7, -S(OpR7, -0S(O pR7, -S(O pOR?,
-NRsS(O) pR7, - PNRi oR , or R43 and R44 taken together with the carbon
atonms to which they afo@wabﬁls&dm&tjiﬁmfaﬂnm&t(mahlm, Ry, is -H, an alkyl, an

aralkyl, -C(O)R7, -C(O)OR37, or -C(O)NR;oR ;1.
20 In another embodiment, in the formulas (IV) and (V), X4 is O.
Compounds of formula (IV) or (V) inhibit the activity of Hsp90 and are
particularly useful for treating or preventing proliferative disorders, such as cancer.
In addition, compounds of formula'(IV) or (V) are particularly useful in treating
cancer when given in combination with other anti-cancer agent.
25

In another aspect, the invention provides compounds represented by formula

VD:



substituted cycl oal kenyl, an optionally substituted aryl, an optionally
substituted 20 heterocyclyl or an optionally substituted heteroaryl;

Ras is

-H, -OH -V¥M2006(0357160 - OR26, - SR26, - NHR26, - OQ(CH2)nOH,  POTLIS20058#779
-Q(CH2), NR7H, -S(CH2) mOH, -S(CH2)nSH, -$H2) M\R7H, OC(O) NR, oR>>,

-SC(O) NR1oRi 1, -NR7C(O) NRi oRn, -OC(O R7, -SC(OR7, -NR7/C(OR7, -0OC(O) OR7,
-SC(O) OR7, -NR7C(O) OR7, -OCH2C(O)R7, 25 -SCH2Q O R7, .- NR7CH2C(O) R7,

- OCH2C( O OR7, -SCH2C(O) OR7, - NRZCH2C( O) OR7,~ @02 R10R, 1,
-SCH2C( O NR, OR", - NR7CH2C( O) NRLg¥h, - OS(O[RR7, ~BS(O RR7, -NR7S(O) PRY?,
-0S( O pNR1oRn, -SS(O) pNR. ORI 1, {NR7S(O) PN oR11, - O8( )(Rom, - SS( O PORY,

- NR7S( O) PORY?,
-NR7C( S) OR7, 30 - OC( S) NRi oR1

- SC(NRs) R7,

) NRi oR1i

PCTI US20051041779 -62 R46, '
fromthe group consisting of H, [an opt \onal
optionally substituted al kenyl,

optionally substituted cycl oal ky

- NR7C( NR8) R7,
- SC(NR8) NR, OR, I,

- OC( S) RY, 7, -SC(S) OR?,

NR8) OR7, - NR7C( NR8) OR7,
Rii: WD 2006/ 055760

y substituted al kyl, an
Bﬁ opti dNvedHN/ substituted al kynyl,

an optionally substituted heterocyclyl an(%ptionally substituted ar

optionally substitu hetero ptlong% stlt t aralkyl
optional ly HE H‘S{P&ﬁ

a hﬁb@lﬁl dhkxbf, whelgloRn, - OR7, - (O R7 -(Q OR7, -O0(OQRY,
Rn RB O) R “SR7, -S(O)pR7, -08(0 pR7, -S(O pOR7, -NR8S(O)pR?,
NﬁioRn R? %Pkaﬂil, R26, p, and mare defined as abov

hal oal kyl ,
-C(O NRlo
or -S(Op

one enbodi nent,
in for

enmbodi nent ,

enbodi nent ,

-H lower alkyl, |opek. ?§¥ | ower cycl oal kyl, and | ower cycl oal koxy. 15
in *hu

I n anot her enbodlnen
consi sting of -H, rf!éiz,tfyﬂ cackeddeptrencpyis indepentdentip N) Gydr CRay,cl opr opyl ,

et hoxy,

substlt ‘H’é‘t’%rp? R%Hmal &rgspia

Y??% #hdno,

X41 is NR42 and X42 is N. |In another

la (VI), R41 is sel ected fromthe gro

PIRPOXY.  3d G S BF RBRSY

15

20

25

Ry, is -H, -OH, -SH, an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted cycloalkyvl, 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 haloalkyl, a heteroalkyl, an alkoxy or cycloalkoxy, a haloalkoxy,

-NRyoR11, -ORj, -C(O)R;, -C(O)OR3, -C(S)R7, -C(O)SR7, -C(S)SR7, -C(S)ORj,
-C(S)NR0R 1, -C(NRg)ORj7, -C(NRg)R7, -C(NRg)NR0R1;, -C(NRg)SR7, -OC(O)R7,
-OC(O)OR7, -OC(S)OR7, -OC(NRs)OR37, -SC(O)R37, -SC(O)OR7, -SC(NR3)OR3,
-OC(S)R7, -SC(S)R3, -SC(S)OR37, -OC(O)NR0R 1, -OC(S)NR10R 1, '
-OC(NRg)NR0R11, =SC(O)NR10R 1, -SC(NRg)NR;0R11, -SC(S)NR R,
-OC(NR3)R7, -SC(NRg)R7, -C(O)NRygR11, -NRsC(O)R7, -NR7C(S)R7,
-NR,C(S)OR;, -NR;C(NRg)R5, -NR;C(O)OR3, -NR;C(NRg)OR3,
-NR;C(O)NR0R 1, -NR7C(S)NR 10R 11, -NR7C(NRg)NR10R3, -SR7, -S(O)pR1,
-08(0)R7, -OS(0),OR7, -OS(0),NR}0R 11, -S(0),OR7, -NRsS(O),R7,

- 10Ru, - OC(NR8)R7,

- OC(NR

an

a

e.

up

i s independently sel ected

.. an optionally substituted cycl oal kenyl,
yl,

5 an
an

10 I'n

{@Q?O(Nl) X41 is NR42 and X42 is CR44. In another
2 r%
in forr?(ndoas VI§JR43R41 is selected fromthe group consisting of

met hoxy,



I n anot her enbodinent, in fornmula (VI), X41 is NR42, and R42 is sel ected
fromthe group consisting of-H a lower alkyl, a |ower cycloal kyl,

- C(O N( R2W© 200688576hd - C(O) OH, wherein R27 is -H or a | oRET/USL00§D417TN

anot her enbodinment, in formula (VlI), X416lis NR42, and R42 is selected from
the group consi sti ng of -H, nmethyl, et hyI n- propyl, isopropyl, cycl opropyl,
n- butyl, sec-but ert but e X (CH2) nC( O) OH,
- CH2OCH3, CszﬂHQ aRd, l@{ &ﬁ%@m 5)&3:%1,0%94%%08%@&&, Y40 is CR43.

Preferably, Y4 wer al kyl. In another
enbodi nent, ngé)ﬁlﬁ? Ry V%(Bg@)gﬂénﬁ %%%ﬁg I ndependently, selected from
t he group conS| sti iy Gf—H;H optienadliyl substituted alkxﬁ,ranwptnonallsslphsomdd alkeayic| opr opyl ,
RTINS T R T R R A
(r:] arbon at Ionf tsmbythixte&lcﬁcttﬁ}keﬁ}‘l&tﬁdmlaﬁml@duﬁsﬁﬁjﬂad&lefey&bfdﬁl kﬁ%méuﬁn ar y:q43 4
eterocycly et aspec t hi s enbodi nment, an
WD 2006/ 055760“%?.‘2‘?1‘ 82%88%8%’?3& S"lb ‘Péﬁ?“%ﬂ%{’ AR PPHERRIY YURETEd hon atoms to
whi ch they ar %ﬁk&laﬁ{lﬂﬁloﬁﬂry%ﬁstiﬁﬁecﬁ%wrﬁ%&&pB;erf&&xikyPEllkaxﬁﬁ(y@a aryl. In

anot her enbodi nent, (VI i s selected from the group

consi sting of qlqalky@q hetcg;qlkyl Nﬁ:ﬁo) 1(6ﬁémC@)k)8x,yC(@)qth\é? @Ryl amino, and a
| ower 5 dial ky e, | i formula (VI), R45 is
selected fromt tgeﬁggloulb SQO | st| n) QR? % rgé@} Nngé't hoxy and et hoxy. In

anot her entbdi ment ,Ras andflbm ml ladednéeptlmeH 1QH Omomoaadb'tsnbﬂtmécdﬁikﬂlmnt , the
compound. | = > Sshal LRV SR b ASnd Bl s apseplvan 4. y1 -
5-mer capt o- [ 1suBstitited cyi:tc!all@l, an optlonally substituted cycloalkenyl, an optionally
i’ (22 4]4t ?: gﬁg{ Ce)su¥)sf§u éﬂe}{emgyc , an optlon(alﬂy su Cs)tfltlljltre relry? a% o)ptlonaﬂ;? sEbsP tuted
?re E (Z:agt g' Fygr %ﬂ?ﬁrr?l; %a})pé@hﬁ@whbstﬁné@mﬂﬁﬂhm optioral RRIBIRAEL rﬁtef&rhu&r
15 hydroxyalkyl, alko’xyalkyl halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl,

-C(O)R3, -C(O)ORj, -OC(O)R37, -C(O)NRjoR 11, -NRsC(O)R7, -SR7, -S(O),R7,

-0S(0)pR7, -S(0),0R3, -NRsS(O)pR7, -S(O),NR0R11, or Ra3 and Ras taken

together with the carbon atoms to which they are attached form an optionally

substituted cycloalkenyl, an optionally substituted aryl, an optionally substituted

20  heterocyclyl, or an optionally substituted heteroaryl;

Ry4s is -H, -OH, -SH, -NR;H, -ORzs, -SR26, -NHR26, -O(CH2)nOH,
-O(CHy)nSH, -O(CH2)NR7H, -S(CH;)mOH, -S(CH;)mSH, -S(CHz)mNR7H,
-OC(O)NRoR11, ~-SC(O)NRoR1), -NR;C(O)NR¢R11, -OC(O)R5, -SC(O)R,
-NR;C(O)R;, -OC(O)OR37, -SC(O)OR3, -NR7C(O)OR;, -OCH,C(O)Rs,

25  -SCH,C(O)Rs, -NR;CH,C(O)R7, -OCH;C(O)ORj, -SCH2C(O)ORy,
NR;CH;C(O)OR;, -OCH;C(O)NR;oR;;, -SCH,C(O)NRyoRys, |
-NR;CH2C(O)NRoR11, -OS(O),R7, -SS(O)pR7, -NR7S(O),R7, -OS(O)NR10R1,
-SS(O);NR0R11, -NR;S(O);NRjoR11, -OS(0),0OR37, -SS(0);0R7, -NR75(0),0R3,
-OC(S)R3, -SC(S)R7, -NR7C(S)Rs, -OC(S)OR37, -SC(S)OR7, -NR;C(S)OR3,

30 -OC(S)NRjoRi1, -SC(S)NRioR11, -NR7C(S)NR1gR11, -OC(NRg)R7, -SC(NRg)R7,
-NR;C(NRg)R;, -OC(NRg)OR7, -SC(NRg)OR7, -NR;C(NR3)OR3,
-OC(NRg)NRoR11, -SC(NR3)NRoR}3, or -NR7C(NRg)NRoR11;



tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof. In another enbodinent, in formula (VI), Zis -OH 20 In
anot her enPEWIREMS760 he conmpound is sel ected fromthe gr REIEMEI/@ITHg of :
3- (2, 4- di hydr oxy- 5- et hyl - phenyl ) - 4- (1, 3-& net hyl -i ndol - 5-yl ) - 5- hydr oxy-
[1,2,4]triazole,

o TS Y D by Br Skt ccBiende, s indebaridgnty sefectsd rom the group Yorsisting
3-(2, 4- di hydr oxyHpar StidhABYubHAREY Alikyl Aa(dptioml1p ¥hbstitkekl ailenyl, dn Spriavslyoxy -

1,2,4]triazol e,
g- (2, 4! di Ihyér oxybsttutedatkyaply an eptionglly) substityted eysloalisly po ppiipspLivsupptituted hy dr oxy-

[1,2,4]triazol ' Y ts,
ol vat e, ol at rigiensh ah SIS s RAp RREGLK|)E % ofifRATRRENEIIEL °) |
-SH. WD 2006/ 036 sptipnRIBT $ubSROE@E hérdrdaryh an oftibnhlly substitited amikytdn optitinally he
conpound is sel ect. f.romt roup consisting. of.
3 (oA i hydr oA RSN SRR $Par5 50 Braine. ol o9l ey capt o-
51 (2124]4t (fj! ﬁzg ! eNRgR_n, -OR;, -Cl(O)I}]n -C(|0)0§7, -{)C(Ot)'lﬁ, l-C_(O)OITIRwI}u,(S-NRIsf(%)Rn

- (2, 4-di hydr oxy-5-1sqpropyl -phenyl )-4-(1-ne -indazol - 6-yl)-5-
mer capto-[1, 2, 4#% i'§é§b%7; 'éﬁ@b%’ur 7> BB LR Utor C§€Q)yN%t§Bébt able salts,
sol vates, clathrateg, ;§nﬂ0 R}, atlg g,gﬁ,dt,hgfquﬁnéaodmgmds of formula (VI)
inhibit the acti vi ti/re’(;) *Hepo0 and are particularly 10 useful for treating

or preventilfg prol i ineengtembedianentoindorula 6VI Ksais Niun ard Xa2linCRadi t i on,
comounds of {01! bl et AIYSP R D Lty cancer v
i nvention provi des boanpthenetsbadiapent de fiirmdlalfyI)f Ry isusedected Sroprivhe groufrd 5

consisting of -H, lower alkyl, lower alkoxy, lower cycloalkyl, and lower

cycloalkoxy. .

15 In another embodiment, in formula (VI), Ry is selected from the group
consisting of -H, methyl, ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy,
propoxy, and cyclopropbxy. | ’

In another embodiment, in formula (VI), X4; is NR4;, and Ry is selected
from the group consisting of -H, a lower alkyl, a lower cycloalkyl, -C(O)N(R27)2,

20 and -C(O)OH, wherein Ry is -H or a lower alkyl. ,

In another embodiment, in formula (VI), Xy, is NR4, and Ry is selected
from the group consisting of -H, methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-
butyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, -C(O)OH, -(CH;)»C(O)OH,
-CH;0CHjs, -CH,CH,;0CH3, and -C(O)N(CH3);.

25 In one embodiment, Y40 is CR43. Preferably, Y40 is CRy3and RyzisHora
lower alkyl.

In another embodiment, in formula (VI), R43 and Ry are, independently,
selected from the group consisting of -H, methyl, ethyl, propyl, isopropyl,
cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy. .

30 In another embodiment, in formula (VI), X4z is CRas; Y is CRy3; and Ry3 and

Ry, together with the carbon atoms to which they are attached form a cycloalkenyl,

an aryl, heterocyclyl, or heteroaryl ring. In one aspect of this embodiment, R43 and



RA2 NR4, />---RA3 HO/>/---R43 X42 N OH 1It (VIl) and tautomers,
pharmaceutlcally acceptabl e salts, solvates, clathrates, and prodrugs

t her eof , \WY@2896/055780 7 is -OH or -SH, X42, R41, R42, RABCTAISAEAS1739 e
defined as above. In one enmbodinment, inf¥ornmula (MIl1), Z, is -0H In

anot her enmbodinent, in formula (VII), Z, is -SH WD 2006/ 055760

PCT/ US2005/ 041 9 - 65 Itg anot her enbOdL{;Eﬂ] I n f(ﬁg la ( R4l is

sel ect ed from &Fr@ﬂ%’f‘ia??@’sé?w e HEsratias a’;# orm & ?8 al koxy, | ower

cycl oal kyl, giydlda“@ﬁylo?){@s%'ah@ I n anot her enbodinent, in formula (VII),
R4l is selected fromthe group”™ 5 con5|st| &%‘p -H, nethyl, ethyl, propyl,

i sopropyl, cyclopr olwnotherrmh@émnt,etﬁeﬁwa v issglectsd fomythe gpvpoxy. | n

th mbodi | @
consi ot i ng of Taustnd fhPI0% Sr et 1Pl RIGHH AR A0 = B
wherei n R275 |énalldylamma | ower al kyl. 10 In another enbodinent, in fornula
VIT), R42 i I t t t hyl '
I(’l- prz)pyl i Isipfgpsl 9&%’%"83%"%’ @H’P@i‘%g@s E&FGfted Ef"@qﬁe %ﬁ‘ﬂ% © nypent yl,
n-hexyl, -C(O &ﬂsmtu(@‘ﬂzmm)ﬂthoxyw . - CH2CH2OCH3, and - (( O) N( CH3) 2.

In another enbodi ment, R43 is or . alo al kyl . 15 In anot her enbodi nent,
in formula (VI1), X anp eramhodmt,m ':ﬁe(%ﬂsep i ndependent |y, sel ected

fromthe group consinshbhgr efbodiment BleR¥inpoiidnyselecRdFRM] the gtoaf BERRYihe
cycl opr opyl ma} hoxy, ethoxy, propoxy, and cycl opr opoxy.
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-7-methoxy-benzofuran-4-yl)-
5-mercapto-[1,2,4]triazole,
| 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(benzofuran-5-yl)-5-mercapto-
[1,2,4]triazole,
15 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-1,3-benzoxaz-5-yl)-5-
mercapto-[1,2,4]triazole, and

tautomers, pharmaceutically acceptable salts, solvates, clathrates, and

prodrugs thereof.
Iri another embodiment, in formula (VI), Z is -OH.
20 In another embodiment, the compound is selected from the group consisting
of:

3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-hydroxy-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-
25  hydroxy-[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-indol-5-yl)-5-hydroxy-
[1,2,4]triazole,
3-(2,4-dihydroxy-5- lsopropyl-phenyl) -4-(1- 1sopropy1-mdol-4-y]) S-hydroxy-
[1,2 4]tr1azole and
30 tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof.

In another embodiment, Z is ~SH.



I n anot her enbodinent, in formula (VIl1), X42 is CRM and R43 and RM taken
together with the carbon atons to which they are attached, forma

cycl oal ken¥P 2004/056760 20 het erocyclyl, or heteroaryl ringPCOESRYSABITS in

thi s enbodi ment, R43 and R44, taken tog8ther with the carbon atons to which

they are attached, forma C5-Cs cycloal kenyl or a C5-Cg aryl. In another
enbodi nent, in fornula (VI1), R45 is selected fr t he grou cqQnsi sting of
“H, -OH, -SH - NHz,nﬂ‘ai‘“P G\Ve‘?‘zbé’ﬂ&ﬁ?& the compapnd ‘éf‘il??"@aﬁﬂ e cansigiggr 25

di al kyl am no. of:n anot her enbodi nent, in formula (VII), R45 is selected from
the group consisti n&aof, -H, -OH, nethoxy, and ethoxy. I n another

enbodi ment, in for mi&d-gihydrpxy-Hspprepylpeny)-A-Gomsthybindazmlsayént , t he
conpound i s sehReLe.[f rzq?i% group consisting 30 of 4

3- (2, 4- di hydr oxyphenyl )~ 4-(1-ét hyl -i ndol - 4-yl)-5-mercapto-[ 1,2,4]triazole,
WD 2006/ 055760 PCTI BE26dhyduxy-jdsoprapgl-phenyl)-4-(1-methyl-indazol-6-yl)-5-

3-(2,4-di hydro o= I ropyl -i ndol - 4-yl ) -5-nercapt o-
[1,2,4]triazol é?ép%ﬁ?g{l’z’-@fl%yfgg@phenyl )-4-(indol -4-yl)-5-nercapto-]|
1,2,4]triazol e, tautomers, pharmaceutically acceptable salts, solvates, clathrates, and

3- (2, 4-di hydr oxyphenyl ) - 4- ( 1- met hoxyet hyl -i ndol -4-yl)-5-nercapto- 5
[1,2,4]triazol Bp,ld%mgs}i’e}wé

3- (2, 4- di hydr oxy- 5- eétipydungef fistmul YT} inhib@RERYVity Sp9IFand dre PartiBuladpt O-

[1,2,4]triazole, ) ; o e a o
3- (2, 4- di hyf@r oXseiH dontrepting grpreyentingproliferative disprders genh.as cgnopt. Jn additiont o-
[1,2,4]triazol g ds of formul articularly usefu] in treati hen given i
3-( 2. 4- di hydr oyg B aey.on formula (Y1) arg particularly useful In frseting sangeravhen givenin
[1, 2, 4] tri azol eombination with other anti-cancer agent.
3-(2, 4-di hydr oxy-5-et hyl - phenyl )-4-(1, 2, 3-ti met hyl -i ndol - 5-yl) -5- nercapt o-
[1,2,4]triazole,
3- (2, 4- di hydr oxy- 5- Intanygtherqdspavy; [the idvenHoBprdvides dopripoumid atpré&septed b formukaapt o- 15
[1,2,40tri olgV )
3- (2. 4- di hydr oXV"E- et hyl - phenyl ) - 4- ( 1- acet yl - 2, 3-di net hyl - i ndol - 5-y ) - 5-
mercapto-[ | ,2,4]triazole, Rass
I N/R“?
Ra1 N

HO / Z Xeo

OH
(VID
and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein:
20 Z, is “OH or -SH;
X4z, Ra1, Raz, Ry3, and Rys are defined as above.
In one embodiment, in formula (VII), Z, is -OH.

In another embodiment, in formula (VII), Z, is —SH.



3-(2,4-di hydroxy-5- et hyl - phenyl ) - 4- (1 -i sopropyl - 7- met hoxy-i ndol - 4-yl ) - 5-

mer capt o- | ,4]triazole, 20

3-(2, 4-di h‘er2 8168t hyl - phenyl ) - 4- (1- propyl 2, 3- di met hy IPCTAH3005941779 - 5-
mercapto-[ 1,2,4]triazole, - 65

3- (2, 4-di hydr oxy- 5-et hyl - phenyl ) - 4- ( N- met hyI -tetrahydrocar bozol - 7-yl ) - 5-
mercapto-[1,2,4]tri azolﬁ

3- (2, 4- di hydr oxy- 5- Bxangthergmbadiment, in formpula (1D, Recis selested from thegsours- y1 ) - 5. 25
mercapto-[ 1,2

3-(2,4-di hydroﬁéﬂsg&lggﬁejl—pé)oweeﬁ;lk}d loweralkoﬁuloweffyrfdo fky ?loyvgfrrercapt 0-
[ 1, 2, 4] tri azol eycloalkoxy. '

3- (2, 4-di hydr oxy- 5 ﬁtJ&X&ePJ?%‘éL%enﬂ 11( %ongul?a(why |R41 1sgaected ﬁ%r)l th‘r% g%%r capto-

[1,2,4]triazole,

3-(2, 4-di hydr Okmsfs’ﬂﬂgh@’-ﬂ pisthyl; lethyl) plobynisbgrspyl; dyoldptopdh FiCﬁhO5y,r€ﬂfoﬁ?,pt 0-
[1,2,4]triazole %55760 PCT/ US20051041779 -67 3-(2,4-d

i hydr oxy- 5- cyc TO(BB’fyo SSIPBPOEY: - 4- (1- (1- net hyl cycl opr opyl )-| ndo | -
4-yl ) - 5- mer capt o- [ linfanéther dxﬂiﬁhﬁent in formula (VII), Rez is selected from the group

3- (2, 4-di hydr oxy-5-cycl opro pheny (2-1s (;[){ opyl met hoxy-i ndol -
yl) - 5- mer capt Oc?qswgngl?tilpwgzaé%/yé lower cycloalkyl -C(O)N(Rz7),, Or -C(O)OH wherein Ry7
3-

(2, 4-di hydrow_pﬁopaylgtvglpﬂmyl phenyl)-4-(1, 2, 3-tinmethyl -indol -5-yl)-5-
mercapto-[ 1,2,4]triazole,

3- (2, 4- di hy8r oxy- 5- Bangtherwehoginent, if formule SV B Rez i¥ sereatérbfiegm theooups- yi ) - 5-
B
O(g Elre(r]I Cﬁpél 0- per-Bytel] s-peraylon-bexyl, -C(O)lo)H 4(C(le)mC(0)01|1 -7CH20tC;13, ndol -4-y1)
I oXy 5 ro - met hoxy-1 ndol - 4- -
rcaptg [ 1 i}{’flg’ﬁ}ﬁ Péto)gﬁ‘?@sh di h Propy Y Y

3
1
3
5-me
ydrzox]y 5- et hlyl pheniil another embodinient, K35 e Hotla-lowetalllkyh -yl ) - 5- nercapto- [
1,2, 4]tria e, 15

3- (2, 4- di hydr oxy- 5- Byagirersmhadinent it formulgi(Y), K lsu%blan%kwa?dg«rﬁ%capt o-
[1,2,4]triazol %deﬁ)enaer(tl?y sefec%ﬁ'ﬁbﬂ{tﬁéb’oﬁp b&ﬁ@ﬁﬁ)@éff' -HP Ry, bthdt, fngepylso ro

yl - 7- net hoxy- i ndo 2

isopropyl, Cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.

In another embodiment, in formula (VII), X4, is CR44, and R43 and Ry, taken
together with the carbon atoms to which they are attached, form a cycloalkenyl, aryl,

1,
| -

20  heterocyclyl, or heteroary! ring. Prefcrably, in this embodiment, Ry3 and Ry, taken
together with the carbqn atoms to which they are attached, form a Cs-Cs
cycloalkenyl or a Cs-Cg aryl.

In another embodiment, in formula (VIT), Rys is selected from the group
consisting of -H, -OH, -SH, -NH3, a lower alkoxy, a lower alkyl amino, and a lower

25  dialkyl amino.

In another embodiment, in formula (VII), Rys is selected from the group
consisting of -H, -OH, methoxy, and ethoxy.

In another embodiment, in formula (VII), X43 is CR4s.

In another embodimenf, the compound is selected from the group consisting

30 of:

3-(2,4-dihydroxyphenyl)-4-(1-ethyl-indol-4-yl)-5-mercapto-[ 1,2 4]triazole,



52,4 0y ony. o4 oopRON PRSI el b Gaf BBl A0 Rl
§e§0a4t gl Pyclir(z)ﬁdﬁﬁr(a;clleppr opy!l - phenyl ) -4- (1, 3-di met hyl -i ndol -5-yl ) -5-
3-(2, 2 di hydr oxy- 5- C?Z‘FS'SV‘B'BW}]E)WQ@ (3 digethylegbamoyl-ipdoldrylis S meycagto-

(
ger gagt 8_ LI 2, mz,quazabe 5 . ‘.
1_ (2 4 1; r : ai(gr OXy-5-4 ?204{3 dl?lgchoxyp -et% ;))henyls-4 (l-ppop())/ mdol)-q-yl_) S-rrrrgrrce?p%1 to- I

3-(2,4-di hydro[qyz[lu.ﬁ,gml -phenyl ) - 4- (1, 2-di et hyl -i ndol - 5-yl ) - 5- mer capt o-
4]triazol e,

2,
1,2,
(2, 4- di hydr oxy- 5- 3@@"p¢'@3WPX)p§réﬂ*yl pheayl-4=(b2 Bytrimethy bindel-3-y)-Sgmersanierpt o- 10
2,
2

5-nmercapto-[ 1,2,4]triazole,
3-(2, 4td| ["i’grﬁ(‘ﬁ(ﬁ/‘{f’%ﬁﬁt h?/l phenyl) - 4-(1- net hyl - 3-i sopr opyl }I(jr"}?UOS|20055/0¥1|7)7§ 5- 20
mer capt o- zol e,
3- (2, 4- di hydr oxy- 5- et hyl - phenyl ) - 4- (N- et 881 - car bozol - 7-yl ) - 5- ner capt o-
[1,2,4]triazole,
(2 Ay 0y & Wi - S398h ANl LS idpb 0! 431 -
3-(2,4-di hydromyz‘ﬁ]trﬁ'fzhw phenyl)-4-(1-i sopropyl - 7- et hoxy-i ndol - 4-yl ) - 5-
mercapto-[1,2,4]tria
Fl (g 21] ?I hydrf)xy 5- %élfﬁ/ﬁ‘h%‘i’féwhf‘ly&l‘f -tindoldr yhaf-mpreapiodd 2. Btrigzale.s.- ey capt o-
Ly rrazol e 3-(2,4-dihydroxyph -4 th thyl-indol-4-yI)-5- to-
3- (2, 4- di hydr oxy- 5 Gy droxypheny)-4H Tethpxyethylindol-4-yl)-Smercapte- apto- 30
[1,2;4]triazol B2 4]t"32013
2
c
2

,2,4]triazol Q

(2, 4-di hydro 3’/-’45]4 sop’ropyl -phenyl ) -4-(1-propyl -i ndol -5-yl)-5-mercapto- |
,2,4]triazol e, andB-Qadsdibpdroxy-Sothal-pheopl)i(2,3idimethylcingal aylpSagrdapto- sol vat es,
| at hr at es, anﬂI ‘ﬁh,oagrlggs thereof. 15 In another enbodinent, in fornula
VIT), X42 1 not her enbodi nent, the conpound is selected fromthe
group consisting  3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-acetyl-2,3-dimethyl-indol-5-y1)-5-

[
3-
[1
3-
1
c
(

mercapto-{1,2,4]triazole,

3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-y1)-5-
mercapto-[1,2,4]triazole,
20 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(l-propyl-2,3-dimethyl-indol-s-yl)-S-
mercapto-[1,2,4]triazole, '
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-tetrahydrocarbozol-7-yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-cyclononan[ajindol-5-y1)-5-
25  mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-butyl-indol-4-yl)-S-mercapto-
(1,2,4]triazole, '
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-pentyl-indol-4-y1)-5-mercapto-
(1,2,4]triazole,
30 3-(2,4-dihydroxy-5-ethyl-pheny!)-4-(1-n-hexyl-indol-4-yl)-S-mercapto-
[1,2,4]triazole,



of
3-(2, 4-di hydr oxy-5-et hyl - phenyl )-4-(1-ethyl -benzi m dazol - 4-yl) - 5- ner capt o-
[1, 2, 4] t r i WBAP/O5FHO3- ( 2, 4- di hydr oxy- 5- eéﬂhyl - phenyl ) - 4- ( PCE{USR005I9¢1729 m dazol
-4-yl)-5- nmercapto-[1,2,4]triazole HCL s@it,
3- (2, 4-di hydr oxy- 5-et hyl - phenyl ) - 4- (2- net hyl - 3- et hyl - benzi m i dazol - 5-yl ) - 5-
mercapto-[ 1,2,4]trjazole, .
3;5( 2, 4- di Pyd{ ny- Zﬁﬁ%ﬁmjpsqlfewgrﬁ)cyﬂzior(rgnyéwphgnﬂ)zé-ﬂe&l Hystheyelonmemylzndals -y ) - 5-

Mer Capt 0- | | 441)55. ka0 £2,4]triazole,
3-(2, 4- di hydrox?f-)5-i e ezl 4 (1-mreth | -2-trifluoronethyl -
benzi m dazol - 5-yl )-%(%‘gﬁi@a%‘l)w-ﬁ-CIC,IQHMIM-PIIWBI% 1-isepsonyAtroethexy-indol-4-
phar maceuti cal |y <& ;13\ , solvates, clathrates, and prodrugs
thereof. 30 Co 1 83ﬁég§&%€ﬁf%ﬂ§u¢éﬁ( VII) inhibit the activity of Hsp90 and are
particul arly usef ul 3-Q-dihydraky-6igydopropyd-phenyl)g(152; Birichathdtindob-5¢il)sHr der s, such
as cancer. WO 2006/ Oifggﬁ{P / US2005/ 041779 -69 In addition, conpounds of
formula (VI1) IFEBSAGLACIN®YY useful in treating cancer when given in
conmbi nati on wi th othigr4-amidroRAbeiyl-gaan)-4-(i s yRBmetRREGHdol-4H8-5-nvent i on
provi des conpounds reﬁr esse,_nt e%,bgi_yfg??}ul a SO?WI l): R85 /R52 Jyﬁ R56 | R53
N OH N--N (VI mexcaptgrh h2Altiezpladisodiughspitnmceut i cal | y acceptabl e salts,
solvates, clathrat e, ABflydrBkS hebut OfteRfl]-4-(WRSRbN-7-eEkRinas1 454 or N

10 5-niercapto-[l,2,4]triazole, : o

3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-propyl-7-methoxy-indol-4-yl)-
5-mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1 -methyl-3-ethyl-indol-5-yl)-5-
mercapto-[1,2,4]triazole,
15 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole, |
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-

5-me'rcapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-methyl-3-isopropyl-indol-5 -yi)-S-
20  mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-ethyl-carbozol-7-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-hydroxy-indol-4-yl)-5-
mercapto-[1,2,4]triazole,
25 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1 -isopropyl-7-ethoxy-indol-4-yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2-dimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-indol-5-yl)-5-mercapto-
30 [1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-

mercapto-{1,2,4]triazole,



R52 is selected fromthe group consisting of -H nethyl, ethyl, n-propyl,

I sopropyl, _n-butyl, n-pentyl, n-hexyl, -(CH2)20CH3, -CH2C(O OH, and -

C(O N CI—B)‘Z?ZQ@/Q%S %and R54 are each, independently, -H, PREUSI0S/0TAY |  or

i sopropyl; or R53 and R54 taken togethef8with the carbon atons to which
they are attached forma phenyl, cyclohexenyl, or cyclooctenyl ring; R55 is
sel ected fromthe .grougé?o sistin OCH2CH3; and 20

of -H -OH -0CH3, and -
R56 is sel ected frofdhdihy Y?ﬁb‘sﬂ%?@?}’lﬂ&‘e@fl)"}ﬂ’3'ﬁB‘E°rﬁl}Ml',md€!'ﬁV'll),'5‘i sopr opyl ,

and cycl opr optercapfd-[PR)@ERAS)I nent, in formula (MI1), Z1 is -OH In
anot her enbodinent, in formula (VIIl), Z1 is -SH |In another enbodinent, in

formula (VI11), R533{&4dihydrogy{Seneleprapisphenyict-tomehpbsnides-HEF US2005/ 041779

-70 I n anot her i i a formula (VII1), X45 is CR54. Preferably, R54
is H or a Iowe“{r?e aP@JF’?%Wa%&n%t her enbodi ment, X45 is N. 5 In another

enbodi ment, 5t he conphdibydrogy-Gasoprapy hylbnph-(5HiisdabSeyb)y§-mercapto-
phenyl)-.4- (N Tﬁimﬁ! | pdol -5-yl)-5-nmercapto-[ 1,2,4]triazole. Conpounds of
formula (M 11) B he activity of Hsp90 and are particularly useful

for treating or preyndditgdpxpsicisl-phényh)-4di1Dodithethgl-indolcHyrS-mabapds-. | n
addi tion, corrprj gs,of formula (M) are particularly useful in treating
cancer 10 whe ’gl olen conbi nation with other anti-cancer agent. In

oo S S R SRS B M b r 1 3
10 [1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-propyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole, and
tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof.
15 In another embodiment, in formula (VII), X4, is N.
In another embodiment, the compound is selected from the grdup consisting
of _ :
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzimidazol-4-yl)-5-mercapto- |
[1,2,4]triazole, ‘
20 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzimidazol -4-yl)-5-
mercapto-[ 1,2,4]triazole HCL salt,
3~(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-3-ethyl-benzimidazol-S -yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-2-methyl-benzimidazol-5-yl)-5-
25  mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-2-trifluoromethyl-
benzimidazol-5-yl)-5-mercapto-[1,2,4]triazole, and
tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof.
30 Compounds of formula (VII) inﬁibit the activity of Hsp90 and are

particularly useful for treating or preventing proliferative disorders, such as cancer.



and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
pr odr ugs t&@r @sfﬂ %erel n, X44, for each occurrence, is |nde endentlg 0,
NR42 or C( ezﬁ SS90 va3 is NR42 or C(R46)2; Yal, Y42, zPCGRAIS200343177%nd R46
are defined as above. In one enbodi ment;64n fornul a (IX) R4l is sel ected
fromthe gr oup consisting of -H, |ower alkyl, |Iower alkoxy, |ower

cycl oal kyl wer cycl oal koxy. 006/ 055760 PCTI US2Q05/ 041779 -71 In
anot her enbodi ﬂ’e"‘r‘ﬁ‘t"’f"rfof%f”fﬂiﬁg &zﬁé’{a %iarfz gargglﬁgr& BEY IR AR LU p

consi sting of whkn geén i omBinbstn, with iR lanti-t&eeragentl , cycl opropyl, methoxy,

et hoxy, propoxy, and cycl opropoxy. In another enbodi nent, in for mula (1X),
R42 is selected fromthe group 5 consisting of -H nethyl, ethyl, n-propyl,

i sopropyl-, cycl opr aN-hexyl,
Aot - (dp) i a Q)Fi%wthé} dﬁ’jlt_}lxéelﬁ\?cﬁfl&gﬁrbﬂ'ldes &%Buﬂ@?ﬁeseﬁed&%@x‘n B om0t her
ermbodi nent, i n(¥B)mula (1X), Y41 is CR45. Preferably, R45is H a |ower

al koxy, or -CH 10 In another enbodi nent, i ormula (IX), Y42 is CH In
anot her enbodinent, in forrmula (17{), Y43 is 2. In ot her enbodi nent, in
formula (1 X), Y43 is NR42, wherein R42 is H | ope aIkyI I'n another
enbodi nent , |nforrrula(|X) one of X44 i the other is 15 CH2 or
C(R6) 2. Preferably, one of X44Rs§ NR42 a is CH2. |In another
embodi nent, in formula (W), e Rent, Zis -SH
Conpounds of formula (HY 90 and are particularly
useful for treating or pré ders, such as cancer.
In addition, 20 conpounds are particularly useful in

treati ng cancer when given wi th other anti-cancer agent. In
anot her aspect, the inventi oOn 1ds represented by fornmula 25

OH

(vian
and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein:

10 Xassis CRs4 or N;

Z, is -OH or -SH;
Rs; is selected from the group consisting of -H, methyl, ethyl, n-propyl,
isopropyl, n-butyl, n-pentyl, n-hexyl, -(CH;);OCH3;, -CH,C(O)OH, and -
~ CON(CH3);

15 Rs3 and Rs, are each, independently, —H, methyl, ethyl, or isopropyl; or Rs3
and Rs4 taken together with the carbon atoms to which they are attached form a
phenyl, cyclohexenyl, or cyclooctenyl ring;

Rss is selected from the group consisting of -H, -OH, ~OCHj, and -
OCH,CH3; and

20 Rse is selected from the group consisting of -H, methyl, ethyl, isopropyl, and

cyclopropyl.
In one embodiment, in formula (VIII), Z; is OH.
In another embodiment, in formula (VIII), Z; is -SH.

In another embodiment, in formula (VIII), Rs3 is H or a lower alkyl.



WD 2006/ 055760 PCT/ US2005/ 041779 -72 Rah ~Y41 Rat Y~2 HO N azl Yaz N -Z
OH NN (X) and tautomers, pharnmaceutically acceptable salts, solvates,
cl at hr at esWO2906/055760dr ugs t hereof, wherein: 5 X41, Y41, YAT/USZP05RE177Rg, Ri o,
R 1, R4l1l, R46, and p are defined as abov@-1n one enbodinent, in fornula
(X), R4l is selected fromthe group consisting of -H |ower alkyl, |ower
al koxy, |ower cycloal kyl, and | ower cycl oal koxy. |n another enbodi nent, in
fornula (X), R4, isinsapthenembogiment,imormula (YD Xadd €RésnGresarably Rspistthy | |
et hyl, propyl 10}§B%Pﬁ¥>|'lz cycl opropyl, nethoxy, ethoxy, 10 propoxy, and
cycl opropoxy. I'n another enbodinment, in formula (X), X41 is NR42.
Preferably, R42 is Inssbthetembotliiment, Magisd¥.oup consisting of -H, nethyl, ethyl,
n- propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl,
n-hexyl, -C(OOH, -(CH2)nmC(O OH, -CH20CH3, -CH2CH2OCH3, and - C( O N( CH3) 2.
Mre prefersbly, 1inakRéiBer einbiddipient tHeQ@omipowtdiy 82 4-ailgaRkariseprdpyt nent, in
formula (X), X41 i% 0] I n angt her enbodinent, in formula (X), X41 is S. In
anot her embodi RERYD-4rN-methyiindolS3y)-Smercapto-idRAmiaplef erabl y, R45 is H a
| ower al koxy, or '%m;?&nhibﬁﬂﬁﬁd?@?/lﬁmhﬁmtQﬁé‘atctivit)notfl@srpwLu?d &, Y42 is CH
I n another enbodinment, in formula (X), R46 is Hor a lower alkyl. In one
enbodi ment, t heartdegbinsatul for geqting or pievgntipg pipliferative gisordprs, piek asdapcer.
4- (2- net hyl -i ngazalif- - b j . of formula
(X) inhibit the ac%“|°9’| ‘%"@PS?%SE@Q%SVQPQ”%%#%%“%%?%@ in AR LR

10  when given in combination with other anti-cancer agent. -

In another aspect, the invention provides compounds represented by formula

0
- Naq
Ra41 Y42/ \ X4<
) /.
HO G
7\Y42 Xaa
N
s
5 OH N—N
(Ix)

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein, . |
' Xu4, for each occurrence, is independently, O, NRu; or C(Rag)z;
20 Y3 is NR4; or C(Rag)a;
Ya1, Y2, Z, Ray, Rsz, and Ry are defined as above.
In one embodiment, in formula (IX), Ry; is selected from the group
consisting of -H, lower alkyl, lower alkoxy, lower cycloalkyl, and lower

cycloalkoxy.



25 useful for treating or preventing proliferative disorders, such as
cancer. In addition, WO 2006/ 055760 PCT/US2005/041779 -73 corrpounds of
formul a (XYVOR0L/055760; cul arly useful in treating cancer WHRSHTER2005M41T9
conbi nation with other anti-cancer agent7’11) Exenplary Conpounds of the

I nvention 5 Exenpl ary corrpounds of the invention are depicted in Table |
below, including t ut otge har maceut i c acce salts, solvates,

a I e
clathrates, hydr at Hl'f’é't’b‘} oHPYa ’sR“t‘ I“?eSFEBtF ¢ &C4P No.

Structure Taut egristifg SHt-EY feth E 1) isé tto RiB&B )sﬂ:é
(napht hal en- 1-vyl )-55lliig N s rrgr ggig{rgmﬂ g,%]sw?r?ﬁyazgilrogywl\l-N y}l ’&

3-(2, 4-Di hydroRVBWnﬂécyC@PmPP&)L(z net hoxyet hoxy) Ho HO /

naphthal en-1-yl']-5 | NH ONOH r
r 3 3-(2,4-Dihydr oxyp‘ﬁ%‘?}ff 3“;50@&%433"{1% 1}148 Fs_s%%%}@fm&,d}kglo%

br omophenyl § - 5consistingofoH, methySethih, nprgpyl, JZSOHI]OP)er ¢xgioprapyhinthubyl.Net-bayl, ON WO
2006/ 055760 PCJLMG2Q020 0dh 7 Rexyl 4C(0)OH, -(CH;)wmC(O)OH, -CH,0CHS,
-CH,CH,0OCHj, and -C(O)N(CH5).
In another embodiment, in formula (IX), Y41 is CR4s. Preferably, Rys is H,a
lower alkoxy, or -OH.
10 In another embodiment, in formula (IX), Y42 is CH.
In another embodiment, in formula (IX), Ys3 is CHa.
In another embodiment, in formula (IX), Y43 is NR4z, wherein Ry isH ora
lower alkyl.
In another embodiment, in formula (IX), one of X44 is NR4; and the other is
15  CH; or C(Rs)2. Preferably, one of X44 is NR4; and the other is CH;,
In another embodiment, in formula (VI), Z is -OH.
In another embodiment, Z is -SH.
Compounds of formula (IX) inhibit the activity of Hsp90 and are particularly
useful for treating or preventing proliferative disorders, such as cancer. In addition,
20  compounds of formula (IX) are particularly useful in treating cancer when given in

combination with other anti-cancer agent.

In another aspect, the invention provides compounds represented by formula
X):
25



Br 4 3-(2,4-D hydroxyphenyl)- HO No 4-(4-bronophenyl)-5- / NYSH / N

rcapto[ azole NNOHNNH OH5 3-(3,4-Di hy h
4- ( 6- met hoxy- r?g‘lﬁ%sts?lal en- '"y" | 1 "\~ 1-y%1 5- mer capt o- [1dgﬁ2€{§ &2‘?‘5@7& e ON 6
3- (3, 4- D hydr oxyphenyl ) - Hn4 (6-ethoxy-n %)ht halen-1- HH " 1~"\~
yl)-5-nmercapto-[1,2,4] triazole VHOH 7 11 | | 3-(3,4-D hydroxyphenyl) -
4-yfl -5-nrcap ercapt o-[11,2,1 1 -1) 4 ar~y..~triaggle \ .o
3-(2, 4-Di hydroxy-5-ethyl- 8 phenyl)-4-(5-nethoxy- /' naptht hal en-1-yl)-5 "' SH
" mercapto-[1,2,4] triazole N" N-NH OH O\I}Y,,\q 3-(3,/4- D hydr oxyphenyl)- ~~
4- (6-1sopropoxy- ~~" " napht hal w;l-yl)-Sy‘iﬁer \\1,2,4] triazole

HO Yaz/(
Ya2

N=—N
)

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and

OH

prodrugs thereof, wherein:
5 Xa1, Ya1, Y42, Z, Ry, Rg, Ryo, Ry1, R4y, Rus, and p are defined as above.

In one embodiment, in formula (X), R4, is selected from the group consisting
of -H, lower alkyl, lower alkoxy, lower cycloalkyl, and lower cycloalkoxy.

In another embodiment, in formula (X), Ry, is selected from the group
consisting of -H, methyl, ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy,

10  propoxy, and cyclopropoxy.

In another embodiment, in formula (X), X4; is NR4,. Preferably, Ra; is
selected from the group consisting of -H, methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, n-butyl, sec-butyl, terr-butyl, n-pentyl, n-hexyl, -C(O)OH,
-(CH;)C(O)OH, -CH;0OCHj, -CH,CH,OCH3, and -C(O)N(CH3),. More preferably,

15 Ry is Hor a lower alkyl.

In another embodiment, in formula (X), X4 is O. .

In another embodiment, in formula (X), X4 is S.

In another embodiment, in fo;mula (X), Ya1 is CRys. Preferably, Rysis H, a
lower alkoxy, or -OH.

20 In another embodiment, in formula (X), Y4, is CH.

In another embodiment, in formula (X), Ry¢ is H or a lower alkyl.

In one embodiment, the compound is 3-(2,4-dihydroxy-5-isopropyl-phenyl)-
4-(2-methyl-indazol-6-yl)-5-mercapto-[1,2,4]triazole.

Compounds of formula (X) inhibit the activity of Hsp90 and are particularly

25  useful for treating or preventing proliferative disorders, such as cancer. In addition,



OH 10 3-(2, 4-Di hydroxyphenyl)- N N NO N 4-(2, 6-di et hyl phenyl )-5- 1 /B" ~
mer capt o- [ Wa 2dge/05576@zol €  N-NN N-NH ON ON WO 2006/ 055760 pPgtikhéngfm1041779
-75- ~ 3-(2, 4-D hydroxyphenyl)- 11 HO 4-(73~net hy-6- sH B

et hyl phenyl)-5-nmercapto- \ [1,2,4] triazole NN NNH OH COH 12
3-(2, 4-D hydroxyphenyl)- N SN N S 4-(2, 6-diisopropyl phenyl)- XO
5- mer capt o- [ 1, Zompownds af formula i) @eip@kicwarhyusgful Mt@atim canddir iwhen givemimeny| ) -
4-(1-ethyl-ind 0 h=4-y|)-5-./ " . rcapto-[1,2,4] triazole OH NN OM
N-NH 14 C o / §-°E"523“ ‘-“é‘%{‘)}‘g‘r’t'&%aﬁﬂgﬁ‘?f%?&fg/ HO 4-(2,3-dihydro \" "\ ,HN$

benzo[ 1, 4] di oxi n-5-yl)-5- r mercapto-[1,2,4] triazole OH NN NNH OH 15 H
HO 3-(2, 4-Di hydroxyphenyl)) -

Exemplary Compounds of the Invention

5 Exemplary compounds of the invention are depicted in Table 1 below,
including tautomers, pharmaceutically acceptable salts, solvates, clathrates,

hydrates, polymorphs or prodrugs thereof .

Table 1
No. |Structure " | Tautomeric Structure Name
3-(2-Hydroxyphenyl)-4-

(naphthalen-1-yl)-5-

V/SH N s |mercapto-[1,2,4] triazole
\_J O

N—/—NH
OH OH

P NN
2 3-(2,4-Dihydroxyphenyl)-
4-[4-(2-methoxyethoxy)-
- e HO. naphthalen-l-yl]-S-
N sH N s mercapto-[1,2,4] triazole
Il I

OH OH

3 3-(2,4-Dihydroxyphenyl)-
- ony |4-(2-methyl-4-
Ho bromophenyl)-5-mercapto-
SH

HO.
" =5 |[1,2,4] triazole
Q\Y_N g
OH N—-NH

OH

\<

§<




4- (3-met hyl phenyl )-5- 1 NOSH \ N ~s nercapto-[1,2,4] triazole

OH 16 3- (2wb Diobwskrexyphenyl )- H / 1 Ho 4-(4-nethyl phenyl pehussdahe/ /'

mercapto-[1,2,4] t
PCT/ US2005/.041779

ri azol e

VA (5

NgNH of f OH WO 2006/ 055760
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triazole 22 3-(2,4-Dihydroxyphenyl)-
4-(4-methoxyphenyl)-5-
mercapto-{1,2,4] triazole

I\{@z Iu
lﬁ/

N

-

o
I

Y

23 , o 3-(2,4-Dihydroxyphenyl)-
He 4-(3-fluorophenyl)-5-
mercapto-[1,2,4] triazole

z
z

z==
§<
-]
x

2=
\g

2

24 . 3-(2,4-Dihydroxyphenyl)-
" 4-(2-ethylphenyl)-5-
mercapto-[1,2,4] triazole

4
z

\g
!

T
Zz
T
Z
I

@,
)
0,

3-(2-Hydroxy-4-

T
i O o
- 4
=
| 2
z§<
)
x
m
Z:/ é
| z
4
I\(
w

% fluorophenyl)-4-
(naphthalen-1-yl)-5-
mercapto-[1,2,4] triazole

OH On
26 ‘ ‘ ‘ O 3-(2-Hydroxy-4-
HaW HN aminophenyl)-4-
N s N s |(naphthalen-1-yl)-5-
\ 7/ \ Y mercapto-[1,2,4] triazole
oM N . N—NH
27 - 3-(2,4-Dihydroxyphenyl)-

4-(2-methyl-4-butyl-
Ho. phenyl)-5-mercapto-[1,2,4]
triazole

X
o
[
X
Z:/é
| >
Z\<
["]
X
z
| 2
z\<
X
[}
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mercapto-[1,2,4] triazole MN NNN'" ON ON/ 45 3-(2,4-Di hydroxy-6 No NO /
nmet hyl - phe sl 1 " s (naphthal ene-1-yl)-5- // merc -

triazole N kj{(’ﬁ(ﬁ#& OH 46 3-(2,4-D i hy(y oxyphenyl) - Haal%FP/UEZ,]OD&O‘{}]779
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N-N N-NH OH 49/ 3 | y-5-lethyl - N - 4- (napht hal en- 1-
"IT8N " yl)-5-m38c D / I 3-(2,4-Dihydroxypheny!)-
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mer capt o- [ Wo220d4/0357d0azol e 75 3-(2, 4- D hydr oxy-5-hexyl -  PCT/US2005/041779
phenyl) - 4-(naphthalen-1- '~ "~ yl)-5-merggpto-[1,2,4] NHNNNtriazole ON
3-(2, 4-Di hydroxy-5-ethyl - 76 phenyl.)-4-(4-nethoxy- HO naphthalen-1-yl)-5 "~~
\ "~S nmercapto-[1,2,4] triazole NNH OH CH 77 3- (2 4- D|hydroxy 5- ethyl H

henyl ) - 4- ( 6- net ho i ht haIlr-TL | NEJ

p yl)-4-( y Ye y ﬂﬂ' P gny) .
/ xy)-

3- (2, 4- Di hydr gxy-5 henyl ) - 4- 'é' 2phenyl ) - 5

triazole OH N 78
N SH 1 "~r nmericaptp-[ %1,2,4] triazol 4] triazole

(napht hal en-1-jyl ) -
75 OO 3-(2,4-Dihydroxy-5-hexyl-
o phenyl)-4-(naphthalen-1-

[124]

N = |yD)-5-mercapto-[1,2,4]
.._..7/ \, LT triazole
~ o
76 3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(4-methoxy-
Ho ' Ho naphthalen-1-yl)-5-
N - N s mercapto-[1,2,4] triazole
\ ] ( -
L N L N—NH
\ \
7 O O 3-(2,4-Dihydroxy-5-ethyl-
"o "o : phenyl)-4-(6-methoxy-
N AN naphthalin-1-y1)-5-
\, X_?/ \_T mercapto-[1,2,4] triazole
78 OO OO 3-(2,4-Dihydroxy-3-
HOw HO chloro-5-ethyl-phenyl)-4-
N - W s (naphthalen-1-yl)-5-
o \_h{ . X_NH mercapto-[1,2,4] triazole
OH OH
o \o
79 3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(2,3-dimethy-4-
Ho. HO methoxy-phenyl)-5-
N 8H N ¢ |mercapto-[1,2,4] triazole
9 |
" NN N——NH

80 . ,J\ OO . /l\ 3-(Z,Q-Dlhydroxy-phenyl).

" »\Q\( 4-(7-isopropoxy-
AN Nt naphthalen-1-yl)-5-
‘ \_/ w—T mercapto-[1,2,4] triazole




NN OH NNH OH 80 3-(2, 4-D hydroxy-phenyl) -
napht hal en-1-yl)-5 N H nercapto-[1, 2, 4]

N NO 4-(7-isopropoxy-
triazole WO 2006/ 055760

X X

PCT/ U52003¥024a06/085760 87 81 3- (2, 4- Di hydr oxy- phenyl ) - PCT/US2005/041779
4- (7-ethoxy-naphthalen-1- "~W1 "1~" yl9875-nercapto-[1,2,4] triazole 82
3-(2, 4- D hydroxy-phenyl)- 4-(7-propoxy-naphthal en- 1-yl)-5-nmercapto-[1, 2, 4]
111 """ triazole 3-(2-Hydroxy-4- 83 nmethoxypgethvoxy- [/~ N N %3
phenyl ) - 4- (napht hal en- 1 ) - 5- rrercapto 1] tH
3-[ 2- Hydr oky- 4-812 | N/ ~_hy Lhaxyy z- ;zi&fgl‘fy yphenyh)-
P en-1-
mercapto-[1,2{4] trl | e :85 3-(2, 4t enyl) 5.
4- ( 7- met hoxy- hapht ha T 1oy %ﬁ o-[1, 2 - r\’erﬁ?pio'{]r’?%\]zol €
N-NN N ryN /|{3-(2, 4- Brhyar oxypheny| )
82 3-(2,4-Dihydroxy-phenyl)-
. 4-(7-propoxy-naphthalen-
( 7/'" \Q\( V/‘ ltyl)-S-mercapto-[1,2,4]
N = triazole
OO 3-(2-Hydroxy-4-
83 methoxymethyoxy-
/°\/° - /°\/ «_ _, |phenyl)-4-(naphthalen-1-
\ 7/ \ Y yl)-5-mercapto-[1,2,4]
" W triazole
84 OO 3-[2-Hydroxy-4-(2-
S hydroxy-ethoxy)-phenyl]-
( "7/-" Ko "7/5 4-(naphthalen-1-y1)-5-
|, A mercapto-[1,2,4] triazole
” OO 3-(2,4-Dihydroxyphenyl)-
/
85 Ho o 4-(7-methoxy-naphthalen-
o 1-yD)-5-mercapto-[1,2,4]
) }._-.{ l_\f triazole :
N N
%6 OO 3-(2,4-Dihydroxyphenyl)-
4-(5-methoxy-naphthalen-
Ho HO. 1-y1)-5-mercapto-[1,2,4]
N s triazole
| \
o i N=——NH
OH
87 ‘O 3-(2,4-Dihydroxyphenyl)-
. 4-(4-hydroxy-naphthalen-
Ho Ho ! 1-yl)-5-mercapto-[1,2,4]
( s triazole
o1 " N—-NH




86 4-(5-nethoxy-naphthalen- "~ 1-yl)-5-nercapto-[1,2,4] ~ 1\ IrsN\ , \' s
triazole Ry bhoblosss681 OH H 87 1 /[ \ | [ 3-(2,4-D hydroxy g

4- (4- hydroxy-naphthal en- MO HO 1-yl)-5-ngrcapto-[ 1,2, 4] p@ﬁ/ﬂ%&}w/%nﬁi azol e
OH N-N OH N-NH WD 2006/ 055760 PCT/ US2005/°041779 -88 88

3-(2, 4- D hydroxyphenyl )- kkl b Nt N 5-nercapto-[1,2,4] triazole NN N-HH

OH OH 89 3- (2[Z-Dihydroxy-5-Tery- HObutyt=pheqyt)94=— W= NT&—

(napht hal en-1tyl )15 nercapto-[1,)274] triazole N H{OH OH 90 V~~I [/ \{ | [/
3-(2, 4-Di hydr bxy- b- Ho HO opyl - phenyl) - 42NN Lht hal en-1-yl)-5- BH ~~
OH /|l ~e mercp@8oi[ 1, 2, 4] Rz Q) OH 91 / | (3@, 4-Dihy@roxyphenyl)-

4-(1-isopropyl-indol-4-yl)-
5-mercapto-[1,2,4] triazole

" 40

3-(2,4-Dihydroxy-5-tert-

HO Ho butyl-phenyl)-4-
N sH A s (naphthalen-1-yl)-5-
\ 7/ \ mercapto-[1,2,4] triazole
- N—N " N——NH
% OO OO 3-(2,4-Dihydroxy-S-
Ho HO propyl-phenyl)-4-
N - N s (naphthalen-1-yl)-5-
\ 7/ mercapto-{1,2,4] triazole
L N—nN " N—~NH
91 OO OO 3-(2,4-Dihydroxy-3-
Ho Ho methyl-5-ethyl-phenyl)-4-
N aH N s (naphthalen-1-yl)-5-
\ 7/ mercapto-[1,2,4] triazole
| N—N " N——NH
92 OO OO 3-(2,4-Dihydroxy-5-
Ho HO isobutyl-phenyl)-4-
N o N . (naphthalen-1-yl)-5-
mercapto-[1,2,4] triazol
o (L [reremoli2 v
OH OH
N °\
93 e o |3-(2,4-Dihydroxy-phenyl)-

"o ! * | {4-(2,3-dimethoxy-phenyl)-
s s 5-mercapto-[1,2,4] triazole
X-?/ },_T pto-[ ] tri




Ho Ho net hyl -5-ethyl - phenyl)-4- \ N rs (naphthalen-1-yl)-5 nmercapto-[1, 2, 4]
triazol e Wo NobesskioOH OH 92 3- (2, 4- Di hydr oxy- 5- i sobut ylpqimesepbyesd779HO N HO
/ 8H N (naphthal en-1-yl)-5 mercapto-[1-894] triazole N_N NNH CH OH 93
3-(2, 4- D hydr oxy-phenyl)- M 4-(2, 3di net hoxy-phenyl) -~ \ H ~N\ 1\ H3
5-nmercapto-[1,2,4] triazole NHY NNH OH OH4 WD 2006/ 055760
PCT/ US20051041779 i < ‘Hb / HO
4-(2- nethoxy-S-ch aﬁthrlazole NN OH
OH N-NH 95 / (3942 ) t B5CsePihagrazy-pheryl)y | N_
1\ NJy'a [1 3 4 (2-methoxy-3-chloro-
3-(2, 4- Di hydrloxy- pheyl)-S-merdap®-[i2s4d apt o-
NY N[1,2,4] [tria triazole
OH OH
N
95 / / 3-(2,4-Dihydroxy-phenyl)-
Ho | Ho \ 4-(indol-4-yl)-5-mercapto-
s S 1,2,4] triazole .
() { .24
Yy N=—N " N——NH
\O ] \Ow
96 N % |3-(2,4-Dihydroxy-phenyl)-
Y, / 4-[1-(2-methoxyethoxy)-
indol-4-yl]-5-mercapto-
HO HO. .
ok - ) [1,2,4] triazole
SH S
94
b N—N L N—nNH
97 ‘O ‘O 3-(2,4-Dihydroxy-phenyl)-
He ! He ! 4-(naphthalen-1-yl)-5-
o ° -[1,2,4] triazol
() ( 7? hydroxy-[1,2,4] triazole
N—N N—NH
' OH OH
o8 OO OO 3-(1-Ox0-3-hydroxy-
o~ 7 \ o~ ? \ pyridin-4-yl)-4-
N sH N s (naphthalen-1-yl)-5-
= o H
E—\Z/ \:——T mercapto-[1,2,4] triazole
el OH
9 | % ‘O o OO 3-(2,5-Dihydroxy-4-
carboxy)-4-(naphthalen-1-
" N | N s yl)-5-mercapto-[1,2,4]
\_]/ }‘__T triazole




N" N-NH ON OH 97 3-(2, 4-D hydroxy-phenyl)- " NO 4-(naphthalen-1-yl)-5- \ 1
\' N hydwaxa00/dss204] triazole N-NN N-NH OH CH 98 s::i IgdTfdshoos/041779
3-(1-Oxo-3-hydroxy 0"~ O~ N pyridin-4-yb)=4 aH =~ " a (naphthal en-1-yl)-5- \
mercapto-[1,2,4] triazole N N NNH OH ON 94 HO 3-(2, 5- D hydroxy-4- /

car boxy) - 4- (naphthalen-1- \ 6H HO "~ yl)-5-nercapto-[1,2,4 NN"- triazole

ON OH WO 20064/ 055760 PCT/ US2005/ 041779 -90 / N , #- Di hydr oxy-5-et hy] -
100 phenyl)-4-(1-f sopropyl- HO Jo i{ndol -4-yl)-5- rcabto- T "~ [1,2,4]
triazole OH 3-(2,}4- D hydr g&~5="st hy - [ 3-(Adbmstiaxl-sHRWS
car banoyl ) - i rjdti0- ffl-yl -5- @ " Jner Wi a%féyljm No ylé[ﬁd\l
102 3-(2, 4-Dilhydria t hyY- pheny ' indol-4-yl)-5-mercapto-

"/ s s [1,2,4] triazole

OH

101 N S 3-(2,4-Dihydroxy-5-ethyl-
/ : / phenyl)-4-[1-(dimethyl-
Ho. HO car bamoyl)-mdol-4-yl]-5 -
AN NG mercapto-[1,2,4] triazole
o o

102 <I> /> 3-(2,4-Dihydroxy-5-ethyl-

A

z

phenyl)-4-(1-ethyl-
” N benzoimidazol-4-yl)-5-
(7" |mercapto-{1,2,4] riazole

HO.

" N=—nN N——NH

OH

\, N\,

\_ \

103 3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(1,2,3-trimethyl-
Ho 'Ho indol-5-yl)-5-mercapto-
N - N s [1,2,4] triazole
&1 \'—'{ " }4—'NH

HQ .
104 i OO 3-(2,5-Dihydroxy-4-

hydroxymethyl-phenyl)-4-
N sH N s (naphthalen-1-yl)-5-
\ 7/ S\ Y mercapto-[1,2,4] triazole

OO OO 3-(2-Hydroxy-4-amino-
HoN HaN phenyl)-4-(naphthalen-1-
NG N s yl)-5-mercapto-[1,2,4]
x ?/ }‘ Y triazole
— ——NH

105




NO HO benzoi m dazol -4-yl)-5 N,~_ H nercapto-[1,2,4] triazole NN N-NH OH OH
\" \ N 10%v0 2006855780 4- Di hydr oxy-5- et hyl phenyl)-4- (1, 2, 3p¢tiusRbéydireoH

i ndol -5-yl)-5-mercapto- / NYC N [1,2,4]9itriazole NN N-NNH OH OH 104 " \ \
Ho \ / 3-(2,5-Di hydroxy-4 / hydroxynethyl - phenyl)-4- " 1
(naphthalen-1-yl)-5- 1/ nmercapto-[1,2,4] triazole NNN NNNH OH OH 105

3- (2- Hydr oxy- i-amno-_ H, N / JANA~ghenyl) - 4- (naphthanen-1- 1 H
yl)-5- ma; ?e%t i*gg}(ﬂ tri @]@ ﬁe\n}{( NH @’ (09.67-D98600L 4-

PCT/ US2005/ 04 291~ 101 / A3 f2~Hy dOxy*2 Nodiylamino-phenyl)-4-
acetyl am no- phenyl) - 4- IHX )\ ' & (naphtn- L) - 51 (maptifadt Ryh 5. 2, 4]
triazole HN N-NH| off ¥ @74' LJF hydr Sxy¢- 34, 1 Ho mercapto-[1,2,4] triazole

— M

OO 3-(2,4-Dihydroxy-3-

107 Ho #o chloro-phenyl)-4-
N SH ) N s (naphthalen- 1 -yl)-S-
o \ 7/ o \ % mercapto-[1,2,4] triazole
™ N=—N aw N—NH
108 o OO o ”l‘ 3-(2,4-Dihydroxy-phenyl)-
b A 4-(naphthalen-1-yl)-5-
C 7 - ( ®  Imercapto-[1,2,4] triazole -
Y N—=—N " N=—=—-NH
109 3-(2,4-Dihydroxy-phenyl)-

I 4-(2-methyl-phenyl)-5-
Ys mercapto-[1,2,4] triazole
~——NH

\(

[}

x
z=

OH

A 7
1o | | \Q\o 3-(2,4-Dihydroxy-phenyl)-
! 4-(2,5-dimethoxy-phenyl)-

sH 8 S-mercapto-[1,2,4] triazole
7/ ( Y pto-{1,2,4]

—N N——NH
OH OH

\

111 3-(2,4-Dihydroxy-phenyl)-
4-phenyl-5-mercapto-

> 7/SH \NYS [1,2,4] triazole

N~—~——NH
OH

.




,~ - Ho / chloro-phenyl)-4 ¢ \ (naphthalen ;l-yl)-5- nercapto-[1 2
4]tri azol ewb2boe@sbdsH OH OH 108 PCl 1.1ro -- 3-(2,4-D hygrasyeosenyd) "o "O
1 4-(naphthalen-1-yl)-5- " NNr (r) nmereapto-[1,2,4] triazole NN NNH OH

109 HO/ \ | HO 3-(2, 4-Di hydroxy-phenyl)- 4-(2-nethyl-phenyl)-5- 1 H $" \ \

N~s nmercapto-[1,2,4] triazole NN/Y NNH OH OH 110
3-(2, 4- D hydr pxy- ohenyl)- ' eyl ) - |5-mercapto-[1, 2, 4]
triazole NNY N{NH OH 1 b hydr gxy- phenyl)- N 1 N

4- phenyl - 5- mef capfo- - eH MNNH OH OHd WO
2006/ 055760 PLHS 041779 92 11 3- S %MBF@WPBWHSA') {4-
(2- met hoxy- phenyl N ") rcapho- [ 1s, 2, A{2-methaxyophenyDR N- NH

mercapto-[1,2,4] triazole

OH

113 3-(2-Hydroxy-phenyl)-4-
(4-methyl-phenyl)-5-
mercapto-[1,2,4] triazole

N——NH
oH OH

Br
114 A 3-(2-Hydroxy-phenyl)-4-
: : (4-bromo-phenyl)-5-
N Q\(N mercapto-[1,2,4] triazole
( 7/3“ Ys
o N—nNH

OH ‘
15 OO 3-(2,4-Dihydroxy-phenyl)-
Ho 4-(naphthalen-1-yI)-5-
N " (methy! sulfanyl)- [1,2,4]
\ / ‘ triazole
N—-N

OH

116 | , ' I o 3-(2,4-Dimethoxy-phenyl)-
4 N 4 N s 4-(naphthalen-1-yl)-5-
\ 7/ \ Y mercapto-[1,2,4] triazole
N—N N—NK

o (<]




OH OH 113 \ | \ | 3-(2-Hydroxy-phenyl)-4- (4-nmethyl-phenyl)-5- N~ N\
mer capt o- [wle 2o08hsd7kd azole SH/r \' S NNNNH g OH OH %T/@SZ f,ﬁ

3- (2- Hydr oxy- phenyl ) - 4- (4-bronp-phenyl.y35- N N nercapt o- 4] tri azol e
\, 79 s YNNHgL OH OH 115 | / 3-(2,4-D hydroxy-phenyl)- H

4- (napht hal en-1-yl)-5- \ \ ~\ " (nethyl sulfanyl)- [124] " triazole N-N
OH 116 /o 3- (2 4 met hoxy-@hemyT) -] N 4- (napht hal en-] Aﬁﬂdlmethyl-
mercapto-[1,2 1;} azol e N~ WD (2006/ 055760 PCT/ US4 ,IIO

( napht hal en- 1-917)- %I/,)c/a!r\barmyl sul fanyl)- [1| @aﬁ'l-]thalénri- % Pg 4

(dimethyl-
carbamoylsulfanyl)- [1,2,4]
/~ triazole
118 3-(2,4-Dihydroxy-phenyl)-
o 4-(naphthalen-1-yl)-5-
\Q\(NY. N/ (dimethylcarbamoylsulfan
([ \_/ I yl)- [1,2,4] triazole

@ 3-24-

119 Diethoxycarbonyloxy-
phenyl)-4-(naphthalen-1-
| B yl)-5-

(ethoxycarbonylsulfanyl)-
( ‘ [1;2,4] triazole
120 ;:3 | 3-(2,4-Divisobutyryloxy-
)\(\Q\( 7/% phenyl)-4-(naphthalen-1-
—_ yl)-5-(isobutyrylsulfanyl)-
“i [1,2,4] triazole
) 3-[2,4-Di-(dimethyl-
121 | ) carbamoyloxy)-phenyl]-4-
/\(\Q\( o (quinolin-5-yl)-5-
S o (dimethyl-
~ carbamoylsulfanyl)- [1,2,4]
s~ : triazole

122 . ” 3-(2,4-Diacetoxy-phenyl)-

4-(naphthalen-1-y1)-5-

s \_/ 7/ (acetylsulfanyl)- [1,2,4]
o triazole
123 ° NI | 3-(2,4-Diacetoxy-phenyl)-
\o( @ o \( Y‘ 4-(naphthalen-1-yl)-5-
N—N N~ mercapto-[1,2,4] triazole




118 3-(2, 4- Di hydr oxy- phenyl ) -

(di met hyl apobeugmssmsel f an

(et hoxycar bonyl sul f anyl ) -
4{ napht hat hal en- |

- yI) 5- (|sobutyrylsulfanyl)

- N y|)_

[1, 2, 4]

% 120 pyl -

" 4-(naphthalen-l-yl)-5- "Y.

triazol e owe BCBAS2008/041710
Di et hoxycar bonyl oxy- phenyl)-4-(naphthalgn-1- yl)-5

[1;2,4] triazt

-i sobutl phenhenyl))

[1,2,4] triazole

3-[2,4-D - (di
(di nmet hyl car
122 11 "y~ 4-

123 " Pd 3- (%,

nmercapto-[1,
Di et hyl car bam

HO

@Y

4-butyl-5-mercapto-[1,2,4]
triazole

130

HO

Qi

NH

3-(2,4-Dihydroxy-phenyl)-
4-cyclopropyl-5-mercapto-
[1,2,4] triazole

thyt—12tcar papoyt U)\ phenyti—=4—ft—guyrmmotTT=5=yH)=5—¢
banoyl sul fanyl ‘ 2,#] triazole 3-(2,43fRdcet oxy-phenyl)
qzs)rt Vg (acetyl sul fanyl) - [ 1Distijlcarbamaylxye ~ i
ﬁ{ ad EHWO 4- (napht hal en- 1- y||phéyl)&-(haphthdten-1-
2/4] tlriazq WO ™20 55760 PCT/ US2005/ 04 389 -94 3-(2,4-
byl oNy- ” (ethylcarbamoylsulfanyl)-
y
( [1,2,4] triazole
125 . ‘O 3-(2,4-Dihydroxy-phcnyl)-
wo. 4-(naphthalen-1-yl)-5-(2-
ANt hydroxyethylsulfanyl)-
g D™ [1,2,4] triazole
126 | \l " 3-(2,4-Dihydroxy-phenyl)-
SH § |4-ethyl-5-mercapto-[1,2,4]
\ 7/ \ triazole
N—N N——NH
OH
127 |0 H HO 3-(2,4-Dihydroxy-phenyl)-
N 4-propyl-5-mercapto-
Cr ( Y [1,2,4] triazole
" N—N N——NH
128 |*° \N( " N 3-(2,4-Dihydroxy-phenyl)-
7/5" \KS 4-isopropyl-5-mercapto-
\_/ [1,2,4] triazole
OH _NH ’
129 ; 3-(2,4-Dihydroxy-phenyl)-



124 phenyl)-4-(naphthalen-1- yl)-5 (ethyl carbanmoyl sul fanyl)- [1, 2, 4]
triazol e D26 2806(085%6 Di hydr oxy- phenyl ) - 4-(napht hal en- | - ylpgThArse6ds/041779
hydr oxyet hyl sul fanyl) - [1, 2, 4] triazol®-126 NO/ 1 NO1 N
3-(2, 4- D hydroxy-phenyl)- ~ "-\"SH 4-ethyl -5-nercapto-[1,2,4 | triazole
N-NH OH O—l 127 HO / No 3-(2, 4-Di hydroxy-phenyl)- N sH " N s
4- propyl - 5-nmefcaptjo- [1,2 lazole OH NN N-NH 128
3-(2,4-Di hydr(bnylphen 1) - ~s #-isopropyl -5- merc h enf”i’)’,'l eﬂ:]")
triazole N-NH} OH 34(2, 4- 3 hydr oxy- phenyl ) - -1-
4-but yl - 5- ner ¢apt CT@‘G{M \|6 triazole N-N N- ﬁarl@xp'qtjxysgggygo /
3-(2, 4- D hydr oxy-{ heny ou) ¥\ "\ & 5 4-cycl opropyl -5- e b‘!"ézo ¢1,2, 4]
[1, 2, 4] tri'aZu're NN OO
E F
OO 3-(2,6-Dimethoxy-5-
132 A~ \ ! A~ \ | fluoro-pyridin-3-yl)-4-
N ( 7/8” | ®  |(naphthalen-1-yl)-5-
N_,{ A mercapto-[1,2,4] triazole
/° /°
3-(2-Methanesulfonyloxy-
133 | * | \./“\Q\(N 4-methanesulfonylamino-
AN R VAN *  |phenyl)-4-(naphthalen-1-
\ ﬁ—?/ \ E-—T yl)-5-mercapto-[1,2,4]
Oxy o 3
°>>\ ?)\/ triazole
o \0
134 3-(2-Methoxy-phenyl)-4-
’ (4-methoxy-phenyl)-5-
N N mercapto-[ 1,2,4] triazole
YSH S
}‘_'{ k—'—NH
(o}
/ N
135 D D 3-(3-Hydroxy-naphthalen-
PN b () NP
ercapto-| 1,2, 1azole
\ i
™ N—nN k—-—NH '
OH




OH WD 2006/ 055760 PCT/ US2005/ 041779 -95 131 3-(2, 4-Di hydroxy- phenyl)- N~
4- ( napht hawerz006/055%605- (car boxyet hysul fanyl)- [1, 2, 4] trireaais2008/04i09 1~0
132 Fu . J 3-(2,6-Dinetlioxy-5/ fluoro9gyridin-3-yl)-4- NN/ N"
(naphthalen-1-yl)-5- "-N eM\ \ NH nercapto-[1,2,4] triazole i |

3-(2- Met hanesul fonyloxy- -1 133 ai 1 N phenyt)-4-(nahthal phthalenm a
henyl - N-N N-INH yl}) - 5- mercapt;.r.g [1,2]4] O~ triagdle \q 0O \ A 134
3- (2- Met hoxy- pheny Dhenyl ) - 5- apto-[1,2,4] triazole
[r ~r NN /p|N NH 9 B- ( 3- Hydr ox alen 1 N1 N
2-yl)-4-phenyll-5- |\ nercapfo-[1J L triazol ¢ | OH WO 2006/ 055760
PCT/ US2005/ 041779 :
136 3-(2-Methoxy-phenyl)-4-
(4-methyl-phenyl)-5-
mercapto-[1,2,4] triazole
0
/
oL O
3-(2,4-Dihydroxy-5-ethyl-
137 |wo ' Ho phenyl)-4-(3-methox-
N oH NG o phenyl)-5-hydroxy-[1,2,4]
\ / \ % triazole
| N—=—N " N——NH
OO OO 3-(2,4-Dihydroxy-5-ethyl-
138 |*o HO phenyl)-4-(naphthalen-1-
N oH N 0 yl)-5-hydroxy-[1,2,4]
\ Y \ Y triazole
Ya N—N " N——NH
* " 3-(2,4-Dihydroxy-5-ethyl-
139 / /  |phenyl)-4-(1-isopropyl-
Ho Ho indol-3-yl)-5-hydroxy-
N OH N o [1,2,4] triazole
g 0
OH ™ N: NH
" " |3-(2,4-Dihydroxy-5-ethyl-
140 / /  |phenyl)-4-(1-isopropyl-
Ho Ho indol-4-yl)-5-amino-[1,2,4]
N NHy N NH triazole
(T g




-96 a CH, 136 | | 3-(2-Methoxy-phenyl)4- (4-nethyl-phenyl)-5- N~SH N s

mer capt o- [ Wo2odd/ossrdoazole NNN N-NH /0 O \ | \ 3-(2, 4- D Ipcdreseyosaageirbyl - 137
Ho / phenyl)-4-(3-nmethox- =~ 1\ N \ N -87phenyl)-5-hydroxy-[1,2,4] "/~
triazole NN NNH ON OH 3-(2, 4-D hydroxy-5-ethyl- 138 HO/ PC, HO

phenyl ) 4-(naphthalen-1- \ o yl)-5-hydroxy-[1,2, 4] | lazole NN'N N-NH ON OH

3-(2,4-D hydraxy-5tethyl - 138 pheny)) 4- pyl - ~/ 1 Ho 1

i ndol - 3-y1) - 5-fhydr pxy- [ o )

3- (2, 4- Di hydr gxy. 5 et hyls 1387 B e&y({gg_ly roxy S-et-hyl-

i ndol - 4- y1) - 5-|aklne ' i _S-amimsﬁg/,“ 55760

PCT/ US2005/ 041779 .
triazole

3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(naphthalen-1-
yl)-5-amino-[1,2,4] triazole

142 |

3-(2-Hydroxy-5-ethyloxy-
phenyl)-4-(naphthalen-1-
yl)-5-hydroxy-[1,2,4]
triazole

OO 3-(2-Hydroxy-5-isopropyl-

144 pheny!)-4-(naphthalen-1-
N OH N 0 yl)-5-hydroxy-{1,2,4]
94

triazole

) . , 3-(2-Dihydroxy-phenyl)-4-
145 . ! (7-fluoro-naphthalen-1-yl)-
( 7/ ( Y" 5-hydroxy-[1,2,4] triazole

F ¢ |3-(2,4-Dihydroxy-phenyl)-
146 |"° "o 4-(2,3-difluorophenyl)-5-
OH ° (hydroxy-[1,2,4] triazole

143




-97 1 | yr,

3-(2, 4- D hydr oxy- 5-et hyl -

rNH yl)-5-amno-[1,2,4] triazole

NNN O—| N-NH 3-
1 "o yl)-5-H
Dihydroxy

\' 3-(2, 4-Di hydroxy-5-ethyl- 141 phenyl)-4-(3-nethoxy- N~ NHa N

NH phenyl ) wo mo6/e557dol, 2, 4] // triazole N NNNH OH OH \ | PcTius2005/041779

142 HO / 1 HO.pgenyl)-4-(naphthalen-1- 1 N'NH,
NN N-NH OH OH. 3-(2- Hydroxy-5-et hyl oxy-
143 phenyl)-4-(naphthalen-1- / N Od N yl)-5- hydr oxy-[1,2,4] \r triazole OH
(2- Hydr oxy- 5:4 prgpyl - 144 ph 41“\( napht hal en-1| - OH \
ydroxy [1 2. 7ole N-N IOH.- @%Dmgoliy hényl'_}
m\l 012 hth Fn ALY H-tetrddol=5-y1)-

3-(2-
5- hydr oxy-[ 1, 2
3-(2,

4-Di hydrdxy p

tr|
hen

N—NH

phenyl]-5-hydroxy-[1,2,4]
triazole

3-(2,4-Dihydroxy-phenyl)-

148 |*° 4-(benzothiazol-4-yl)-5-
7/ hydroxy-[1,2,4] triazole
Yy N——-N . N—NH
N
/> |
N 3-(2,4-D1hydroxy-phenyl)-
149 (o 4-(9H-purin-6-yl)-5-
7/ \ hydroxy-[1,2,4] triazole
S N“—N N—NH
o/\ /\
l\/N\/\
3-(2,4-Dihydroxy-phenyl)-
150 4-{4-[2-(moropholin-1-yl)-
ethoxy]-phenyl}-5-
HO hydroxy-[1,2,4] triazole
oH N_N N—NH
HO | HO 3-(2,4-Dihydroxy-phenyl)-
151 N » |4-cyclopentyl-5-hydroxy-
Y Y [1,2,4] triazole
L N——N ——NH
3-(2,4-Dihydroxy-phenyl)-
152 % 4-phenyl-5-

\ _~NHy

(sulfamoylamino)- [1,2,4]
triazole




H 4- (2, 3-di fluorophenyl)-5- \ N~H " o0 hydroxy-[1,2,4] triazole N -N OH N-NH
OH WO 200648200685706-T! US2005/ 041779 -98 \ "~" | NON " | pctyusadokiosrr79

3-(2, 4-Di hydroxy-phenyl)- 147 4-[2-(1H-t@frazol -5-yl)- \
phenyl]-5-hydroxy-[1,2,4] triazole NNN'NNH ON/ NI [/ /

3-(2, 4- D hydroxy-phenyl)- 148 HO / , NO 4-(benzothi azol-4-yl)-5 N ON O

hydr oxy-[ 1, 2, 4T T1[i azole ARNS NF OHOH T(I7 T(I7] NN >N\
3-(2, 4- Di hydr oxy- ghen{l ) - @@b 4-{9H purin-6-yl)-5- |8-(2,4Mihgdroxy-5- N~0
hydroxy-[1, 2, 4];5% tfk NNNTENH [ON T1Q ON Ol 'V Nmettioxy-phenyl)-4-
3-(2, 4- D hydr oxy- phe 0 m-{ﬁl’; 2- (mor ophol i n- 1- yl|jnaphthalene-1-yl)-5-
”_'{ ureido-[1,2,4] triazole
4 3-(2,4-Dihydroxy-5-
154 |v ; ' :ir!;thoxy-}?henl))'l)SA-(Z.,g-
N ifluorophenyl)-5-ureido-
o [1,2,4] triazole
. 3-(2,4-Dihydroxy-5-ethyl-
155 / phenyl)-4-(1-isopropyl-
Ho ' indol-4-yl)-5-ureido-
' N . 1,2,4] triazole
Ty 12
N
> 3-(2,4-Dihydroxy-5-ethyl-
156 |* by phenyl)-4~(quinolin-5-yl)-
( 7/ 7/»»«, 5-ureido-[1,2,4] triazole
/ OO 3-(2,4-Dihydroxy-5-
: methoxy-phenyl)-4-
187 j™ o (naphthalene-1-yI)-5-
( 7/‘7/'% carbamoyloxy-[1,2,4]
wo N triazole
- 3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(3-
158 |+e \ trifluoromethyl-phenyl)-5-
( 7/}/% , carbamoyloxy-{1,2,4]
T triazole
—
) 3-(2,4-Dihydroxy-5-ethyl-
159 | phenyl)-4-(1-methyl-indol-
A 4-yl)-5-carbamoyloxy-
\_?/[7/"”’ [1,2,4] triazole
Y AN 3-(2,4-Dihydroxy-5-
P methoxy-phenyl)-4-(8-
160 |, methoxy-quinolin-5-yl)-5-
N N carbamoyloxy-[1,2,4]
\__?/‘7/ b triazole




| ethoxy]-phenyl}-5 NO No hydroxy-[1,2,4] triazole N1 N N-NON NNH OH
HO /' Q NOWO 3e06@58766 hydr oxy- phenyl )- 151 N ° N 4-cycl oppotiyks2dsioydioxy- \
YOH ~0 [1,2,4] triazole H NI NNH OH_lfgg: (2, 4- Di hydr oxy- phenyl) 152

4- phenyl -5 _ "Yp (sul fanoyl am no) - [124 \~I' '\ otriazole OH O

2006/ 055760 PCT/ US2005/ 041779 -99 3-(2, 4-Di hydroxy 5- 153 M /

nmet hoxy- pheny[)-44 \ ">p\ halgne-T-yTI)-5- "-N Al% ﬁﬁ) (1)| ? ]
triazole 3-(2}4-Di 154 NQ/ ~ nethoxy- phenyl
di f | uor opheny ?15- 2™ 4] triazole OH3-(2 )-'%lp%thyl-
155 phenyl ) - 4} (PLi indol | 4-yl)-5-ureido [1,|B é)' i i
3- (2, 4- Di hydr pxy- 5 oK carb xyammo [1,2,4]
3 triazole
/
A 3-(2,4-Dihydroxy-phenyl)-
J 4-(1-methyl-2-chloro-
162 indol-4-yl)-5-
.. carbamoyloxy-{1,2,4]
.._7/7/ triazole
]
2 3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-[3,5-
163 |* "7/“ di-(trifluvoromethyl)-
\ ) o | phenyl]-5-carbamoyloxy-
oo T [1,2,4] triazole
/ i 3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-(3-
164 |* 'y trifluoromethyl-phenyl)-5-
( 7/ N\, e (sulfamoylamino)- [1,2,4]
\, j\ triazole
/ OO 3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-
165 (™ oy (naphthalene-1-yl)-5-
\ 7/ \/.<"** (sulfamoylamino)- [1,2,4]
= triazole
\?/ 3-(2,4-Dihydroxy-5-
4 2 : methoxy-phenyl)-4-(1-
166 o isopropyl-benzoimidazol-
‘ 4-yl)-5-(sulfamoylamino)-
N_T \fg""‘ [1,2,4] triazole
v 3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-(3-
167 |, isopropylphenyl)-5-
N o (thiocarboxyamino)-
I e [1,2,4] triazole




156 phenyl)-4-(quinolin-5-yl)- // p'l N1 5-ureido-[1,2,4] triazole HN
Ik, gl O wo(2806l65B76¢0ydr oxy-5- net hoxy-phenyl)-4- 157 (napgigd60@ai7y! )-5 "\
car banoyl oxy-[1,2,4] triazole ON 3-(2MWD hydroxy-5-ethyl- phenyl)-4-(3-
158 trifluoronethyl-phenyl)-5\ "~NN, carbanmoyloxy-[1,2,4] "-" triazole X
0 3-(2,4-Di hydroxy-5-ethyl- 159 NO phenyl)-4-(1-nethyl-indol-
4-yl)-5-carbanoylgxy \ [1,2,4]yTiazole Nx N O "~ 3-(2, 4-Di hydr oxy- 5-

met hoxy- phenyl|) - 4- et hoxy- qui nol i n-5-yl) -5 [3y2,4-Dihydroxy-5-

car banoyl oxy- [[1, 2, PH O WO 2006/ 0557 60| nEHdxy/pRDE)-HBL 779
-100 propyl nyl|)168 {phe- phenyl ) - 44-.( 3 |isopropyloxy-phenyl)-5-
(sulfamoyloxy)- [1,2,4]
triazole

3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-
(naphthalene-1-yl)-5-
(sulfamoyloxy)- [1,2,4]
triazole

169

3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-(1-
isopropyl-benzoimidazol-
4-yl)-5-(sulfamoyloxy)-
[1,2,4] triazole

170

r 3-2-Hydroxy-4-

" : /> ethoxycarbonyoxy-5-
171 . N methoxy-phenyl)-4-(1-
°§( \Q\(n . isopropyl-benzoimidazol-
\ (7" |4-y1)-5-hydroxy-[1,2,4]
( Cow T triazole

OO 3-(2-Hydroxy-4-
ethoxycarbonyoxy-5-ethyl-
°ﬁ/° NYO phenyl)-4-(naphthalin-2-

- o \_/ yD)-5-hydroxy-[1,2,4]
(" o ( on triazole '

OO OO 3-[2-Hydroxy-4-(dimethyl-
” carbamoyoxy)-5-ethyl-
173 Q%O\é\( o~ phenyl]-4-(naphthalin-2-

\

e '7/'”‘ §( 1 NY(’ y1)-5-hydroxy-{1,2,4]

N
- /S L, -

172

triazole

u\ N\
4 P 4 2 |3-[2-Hydroxy-4-(dimethyl-
174 |, §(o . \(o carbamoyoxy)-5-chloro-
N N phenyl]-4-(quinolin-5-y1)-
N 92 r

\__4 S~ \.—m 5-mercapto-[1,2,4] triazole

OH




met hyl - qui nol i n-5-yl)-5- carboxyam no-[1,2,4] ON triazole "

3- (2, 4- D Wwodosgsspdeenyl ) - / 4-(1-nmethyl -2-chl oro- 162 i rrtal/eskeys/gui 5o

car banmoyl oxy-[1,2,4] triazole oN y Jijgeth ox ethy-phenyl)4nyl)-4 [3,5-

163 di-(trifluoromethyl) 1/ phenyl]-5-carbanmoyl oxy- [1,2,4] triazole

3-(2, 4- D hydroxy-5- nethoxy-phenyl)-4-(3 164 NO trifl uoronethyl - phenyl) - 5-
S -4

(sul famoyl amno) -1 [ 1, 2,4] trqzole vy} 5- net hoxy-phenyl
165 " (napht Hal enp- 1 -yl )¢5 " ul f B-[2-Hydroxy~é( dimethgk hoxy
- phhenyl’) (1-f 166[ et hoxykayl heS @

5, ﬂ(q slarbahofoxy)-5-ethyl-
4-yl)-5-(sul fla & N

phenyl]-4-(2,3-difluoro-
)
176 | . "
g

phenyl)-5-mercapto-[1,2,4]
2 CC
177 |HO

triazole

3-[2-Hydroxy-4-
isobutyryloxy-5-ethyl-
phenyl]-4-(1-methyl-
benzo-imidazol-4-yl)-5-
hydroxy-{1,2,4] triazole

3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-

\N/ SH (naphthaler;—lz-zl)-S.- |
OH NN mercapto-[1,2,4] triazole
QH
17 | O 3-(2,4-Dihydroxy-5-ethyl-
Q phenyl)-4-(5-hydroxy-
N naphthalen-1-yl)-5-
HO I p—sH mercapto-[1,2,4] triazole
“N
HO O _ _
179 O 3-(2,4-Dihydroxy-phenyl)-
4-(naphthalen-1-ylmethyl)-
N 5-mercapto-[1,2,4] triazole
HO [l p—sH
N

3-(2-Hydroxy-4-
methoxyphenyl)-4-
(naphthalen-1-yl)-5-
mercapto-[1,2,4] triazole

180

181 [O 3-(2,4-Dihydroxy-phenyl)-
HO HO 4-(biphenyl-3 -yl)-5.-
mercapto-[1,2,4] triazole




[l [1,2,4] triazole MAN OH 3-(2, 4- D hydr oxy-5- net hoxy-phenyl)-4-(3- 167

i sopropyl phengosjpssied (t hi ocar boxyami no)- [1, 2,4] triazol pcBiisibsefes 055760
PCTI US2005/ 041779 -101 neth enyl)4 -pphenyl)-0- 168 et hoxy- (3

I sopropyl oxy-phenyl)-5- 1 isopropyl oxy-phenyl)-5 (sul fanoyl oxy)- [1, 2, 4]
triazole triazole OH 3-(2,4-Di hydroxy-5- / / nethoxy-phenyl)-4- 169
(napht hal ene-[-yT -5 0O\ (saffanmoyl oxy)- [ I, 2Z0A] triazole

3-(2,4-D hydrpxy-5% 170 nmet Qoxy i sopf opyl - bengoi m dazol

1
4-yl)-5-(sul f anoyl riazole 3 Hydr ()ﬁz,ﬂ-lﬁhﬂroﬁy-pkzﬂyl)-

met hoxet hoxy- ph8Z; HO 4-(2-methyl-5-
‘ CH, hydroxymethyl-phenyl)-5-
N S mercapto-[1,2,4] triazole
|
OH N—pNH
0

183 N N 3-(2,4-Dihydroxy-phenyl)-
/ Y 4-(1-dimethylcarbamoyl- -
HO HO indol-4-yl)-5-mercapto-

N -sH \N\fs [1,2,4] triazole
on NN by N-NH
OH OH '
184 |HO Oe HO OO 3-(2,4,5-Trihydroxy-
pheny!)-4-(naphthalene-1-
N N 1)-5-mercapto-[1,2,4]
SH S y p 14y
N L P :
OH N-N OH N-NH triazole
HN \ HN \
185 3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(2,3-dimethyl-
HO HO indol-5-yl)-5-mercapto-
N__sH N_s 1,2,4] triazole
v \F [1,2:4]
OH N—-N OH N—NH
N, o
186 _ 3-(2,4-Dihydroxy-5-ethyl-
HO HO phenyl)-4-(3-t-butyl-4-
methoxy-phenyl)-5-
N N mercapto-[1,2,4] triazole
D D
OH Ny OH N\

3-(2,4-Dihydroxy-5-ethyl-

N N
187 P P phenyl)-4-(1-ethyl-1H-
HO NHC ) o N HCl | benzoimidazol-4-yl)-5-
\

N__s mercapto-[1,2,4] triazole,
HCl salt




1-

| sopropyl - benzoi m dazol - a 4-yl)-5-hydroxy-[1,2,4] "

1( " triazole

3- ( 2- Hydr ety2086/08bdpoxycar bonyoxy-5-et hyl - 172 phenyl) - 4-1(@19%91;%4'7:;1,92 ~

yl)-5hydroxy-[1, 2
car banoyoxy) - 5- et
yl)-5-hydroxy-[1,

, 4]
hyl -

2,4] triazole

NON N~NN tri azol e. 4[-2- Hydr oxy- 4- (di e
173 " phenyl]-4-(naphthalin-2 " (_
/| 3-[2-Hydroxy-4-(dinethyl 174

N

car banoyoxy) -[5-chf oro- = pherylN -4-{(qui nol i n-&“yNL= /[~ 5-nercapto-T1, 2] 4]
triazole N 20006/ 055760 RCTI 82905/ 041779 2- .
3-[ 2- Hydr oxy- 41-8((§_di met hyl - ey ba @ Vh- of3-(2,4-Dihydroxy-5-ethyl-
phenyl ] -4-(2,{3-di f | uorjo " her 5td- [ 1, Pohdityl)-4< i-sppriopyl-70H
3-[ 2- Hydr oxy-|4- "{HO~& typy! oxy-§ 176 a 1 phbmethdxydndol-dagt)-Bry| [
benzo-i m dazdl - 4- f/l ) - ; SH S mercapto-[1,2,4] triazole
OH N-N
189 3-(2,4-Dihydroxy-5-
HO HO cyclopropyl-phenyl)-4-
¢ N > SH ¢ N?S (naphthalene-1-yl)-5-
- - mercapto-{1,2,4] triazole
oy N-N oy N-NH pto-[1,2,4]
190 ' N N 3-(2,4-dihydroxy-5-ethyl-
Y4 4 phenyl)-4-(1-propy!-indol-
HO N HO \ 4-yl)-5-mercapto-[1,2,4]
& SH ¢ 748 triazole
on N-N oy N-NH
HO,C HO,C
2 ‘*\N _\N \
191 \ 3-(2,4-dihydroxy-5-ethyl-
HO phenyl)-4-(1-acetyl-2,3-

dimethyl-indol-5-yl)-5-
mercapto-[1,2,4] triazole

192

3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(2-methyl-3-
ethyl- benzimidazol-5-yl)-

5-mercapto-[1,2,4] triazole
Lo P (124
H
( (

N\\( ‘\( 3-(2,4-dihydroxy-5-ethyl-

193 N phenyl)-4-(1-ethyl-2-
HO HO. methyl- benzimidazol-5-

yl)-5-mercapto-{1,2,4]

N>_ hl N s triazole




"-H ~ hydroxy-[1,2,4] triazole OH 3-(2,4-D hydroxy-5- 177 HO HO

nmet hoxy- p iR N~, SH Nl rS (naphthal en-1-yl)-5- ner - )

B B 7 T TSR S 3-(2, 4-Di hydr@??‘@?@%’ﬂ%ﬁg
phenyl ) - 4- (5- hydroxy- N N napht hal en- 1-yP¥25 HO NN)- SH HO NNr S
mercapto-[1,2,4] triazole H HO/ 179 HO 3-(2, 4- D hydroxy-phenyl)- \ [/ [/ \
4- ( napht hal en{t=ytmethyt)y=—Nt=SHtHONN~S—S5=mercaptg-i24+—trt+azotey HO
180 3-(2-Hydroxy-4- O/ O nethpxyphenyl)4- ~ N-)SH N, 7-~- S (napht hal en-|
-yl)-5 OH N-N[OH N NH mer capt ¢- 18

[1,2{4] triazole

3- (2, 4- Di hydr oxy- phenyl )- Ho /\WH& /| 4- (bi phenyl l) - . sH NS
mer capt o- [ 1, 2,P4p4tri azale - N/CH NN| OH NAH 0 /05%&(}3&)4( 7%@@?‘041779
- - = -Di d 1 \1° Shy )~
103- OH 182 $-(2,[4-DiHfydro enyly) AL s
mercapto-[1,2,4] triazole
T Wy OH "LN >
N H
\ \
195 } 3-(2,4-dihydroxy-5-ethyl-
HO. H phenyl)-4-(N-methyl-
d ' N tetrahydrocarbozol-7-yl)-5-
I, |~LN/>_SH‘ S 'LN S mercapto-[1,2,4] tnazole.
H
\ \
N ,
196 \ ) 3-(2,4-dihydroxy-S-ethyl-
HO HO phenyl)-4-(N-methyl-

N cyclononan[a]indol-5-yl)-
\ "LN/>—SH om J\H S S-mercapto-[1,2,4] triazole

197 N ; N 3-(2,4-dihydroxy-5-ethyl-
Q:/ @:} pheny!)-4-(1-n-butyl-indol-
HO HO. 4-yl)-5-mercapto-[1,2,4]

. s R
< O triazole

3-(2,4-dihydroxy-5-ethyl-

198 N N phenyl)-4-(1-n-pentyl-
/ Y, .
Ho HO indol-4-yl)-5-mercapto-
[1,2,4] triazole

199 r//// ' r///, 3-(2,4-dihydroxy-5-ethyl-
’; , '} phenyl)-4-(1-n-hexyl-
Ho HO ' indol-4-yl)-5-mercapto-

[1,2,4] triazole

N—-N




HO HO 4- (2-net hyl -5- cH, CH3 hydroxynet hyl - phenyl)-5 / N nmercapto-[1, 2, 4]
triazole NOHNNH O/ Oy J N/ N 183 N
3-(2,4-D FY%'rzoxy%_gpﬁ%_nyl )- [ (0l | 4-(1- (ilkémt hyl car bamyIP%U\SZOQSIQ“KIWr SH HO
N~S [1,2,4] triazole ercapto- OH NN OH'RENH OH OH 3-(2, 4,5-Tri hydroxy- 184
HO HO phenyl ) - 4- ( napht hal ene |-/ N ~, SH N\N-S yl)- 5 rrercapto [1,2,4 OH NN
OH N-NH tri azete—HNHN—S=(2; %-nhmmy-q ettt 5
phenyl ) -4-(2, B-di et hyl - HO / Iﬂ@ZX ndol - 5-yl ) - 5ﬁr§§ to- g{q*N- eS
[1,2,4] triazple OH NN \0/ 0 186 3 Dihyc % d8YdioRy1S: HO HO |
phenyl ) - 4- ( 3- { 2Bt W Q\E@capt q»c>[°1opzopx -plﬂqnvazicﬂle ~SH
| S ON NON OH N1 3- -Di _etthyl - 187 |{1-msthylsyclopropyl)-
phenyl ) - 4- (1- et hyl )i 'Ndjasol - 4- \jindols4-yl)-5~mercapto-
' N-NH [1,2,4] triazole
\O Y
N 3-(2,4-dihydroxy-5-
201 / cyclopropyl-phenyl)-4-(1-
HO isopropyl-7-methoxy-
Q N _s indol-4-yl)-5-mercapto-
( F [1,2,4] triazole
N—NH
\ \
! | 3-(2,4-dihydroxy-5-
202 H H cyclopropyl-phenyl)-4-
(1,2,3-trimethyl-indol-5-
' N N yl)-5-mercapto-{1,2,4]
o ’LN/ SH OH "LN S triazole

O/
2/ 3-(2,4-dihydroxy-5-ethyl-
203 y) phenyl)-4-(1-isopropyl-7-

methoxy-indol-4-yl)-5-

NaO
N___sNa mercapto-{1,2,4] triazole
Nt disodium salt
OH
N <
0 §/ o) Y '
N N 3-(2,4-dihydroxy-5-tert-
204 / / butyl-phenyl)-4-(1-
HO HO isopropyl-7-methoxy-
N __SH Ne__s indol-4-yl)-5-mercapto-
\ CF [1,2,4] triazole
OH N—N OH N—NH
~o /// ~o ///
N N 3-(2,4-dihydroxy-5-
p p cyclopropyl-phenyl)-4-(1-
205 propyl-7-methoxy-indol-4-
HO HO
N._SH Ne__s yl)-5-mercapto-[1,2,4]
\ . F triazole




HO/ vy

188 phenyl)-4-(1

N SH HO N

mercapto-[1,2,4] triazole

cycl opropyl -
nmercapto-[1, 2
phenyl )-4-(1-
triazole OH

3-(2, 4-di hydr
N s mercapt o-
3-(2, 4-di hydr

S mercapto-[1,2,4] triazole,
-NH WO 20&&69&@,§QaPCT/U82005/041779 -
-isopropyl -7- HO N HO N, §EL hoxy-i ndol - 4-

HCl sal

104 0 0 N 3-(2, 4,

t \ Y Y-1,

OH N-N OH

yW"Ey‘@g@lg%é et hyl -

OH N-NH OH N - N3(24D|hydroxy5 189 HO HO

phenyl) 4- \N, SH N. ~S (napht hal ene- 1- yI)

OH N-N OH N-NH

pr op
-/ ]

0%95 5
(1,2
OXYy- b

AT [TTazore
| -i ndol -

r

190

N N oS- (d lr\C]IT]yC]I'O

yﬁet tyt—7
[1,2,4 "N ,SH\
3-(2,4-dihydroxy-5-eth 1-
sm_t/ml(ﬂn%mh-s
thyl-indol-5-yl)-5-
mercapto-{1,2,4] triazole

207

3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(1,3-dimethyl-
indol-5-yl)-5-mercapto-
[1,2,4] triazole

208

HO

HO

3-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(1-
isopropyl-7-methoxy-
indol-4-yl)-5-mercapto-
[1,2,4] triazole

209 HO.

3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(1-methyl-3-
isopropyl-indol-5-yl)-5-
mercapto-{1,2,4] triazole

210
HO.

3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(N-ethyl-
carbozol-7-yl)-5-mercapto-
[1,2,4] triazole

211
HO

HO

OH

3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(1-isopropyl-7-
hydroxy-indol-4-yl)-5-
mercapto-[1,2,4] triazole




HO 1 / phenyl)-4-(2-nmethyl-3- N ethyl- benzimdazol-5-yl)- \ --SH OH ~, 5
5- mer capt v 2008094766 ri azole H H ~ N~/ 1 3-(2, 4-di hydr oxyepusigasbs17m93 N
phenyl)-4-(1-ethyl-2- HO HO met hyl - benjzpgi dazol -5 N N
yl)-5-mercapto-[1,2,4] OHIN SH OH ~\N S triazole H WD 2006/ 055760
PCTI US2005/ 041779 105 N N 3-(2, 4-di hydroxy-5-ethyl- 194 H (
phenyl) - 4- ( 1- propyl- 2, 3- dimetnyl-indol -5 yl)-5 N ffercapt o-[ L, 2, 41—
triazole H Nyj -SPLI 196 H/ 1 3\ (2 4-di qydroxy-S -ethyl - H
phenyl ) - 4- ( N- ret hy Fbpzol - 7-y1 ) 5 M_}SH— od

AV dr oxX¢=(B4slihydroxyticsthyl-

mercapt o-[ 1, 21 4j,t N L96_3- (2, ¢¥% ;
phenyl ) - 4- (N otk An[ &] i ndpl - 5 sH |phenyB-4-(1-isopropyl-7-
‘ ethoxy-indol-4-yl)-5-

5-nmercapto-[1)2, 4ﬂ
mercapto-[1,2,4] triazole

3-(2,4-dihydroxy-5-ethyl-
HO phenyl)-4-(1,2-dimethyl-
indol-5-yl)-5-mercapto-
(1,2,4] triazole

213

3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(N-methyl-
indol-5-yl)-5-mercapto-
[1,2,4] triazole

214

3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(2-methyl-7-
methoxy-benzofuran-4-yl)-
5-mercapto-{1,2,4] triazole

215 |10

3-(2,4-dihydroxy-5-ethyl-
216 o HO phenyl)-4-(benzofuran-5-
N N yl)-5-mercapto-[1,2,4]

| )—SH ' | )—SH triazole :

P \i O{
217 N N 3-(2,4-dihydroxy-5-ethyl-
HO HO ' phenyl)-4-(2-methyl-1,3-
benzoxaz-5-yl)-5-

1 N/>,SH \ N})—SH mercapto-[1,2,4] triazole
OH N-p OH N-pN




y-5-

Hrj~ 197 3-(2, 4-di hydroxy-5-ethyl - | phenyl)-4-(I-n-butyl-indol HO HO /
4-yl)-5- z 2,4 NVSH NtS triazole OH NN OH N
3-(2, 4- drﬁg ?@%(6@-5 -%t hyl - | phenyl )-4-(;-%;- pentyl - indol I‘}I - g?"-"é@%@pcapt o-
HO\ 1, NYSHHO® 1 1 NI-S[1,2,4] tridddle OH N-N OH N-NH 199 7 rj-r
3-(2, 4-di hydroxy-5-ethyl - phenyl)-4-(1-n-hexyl- | | indol-4-yl)-5-nmercapto
Ho ° 1 \ N r SHHo—WT11 24t rrazoteToHNN-OHINNHWOT26066+ 055760
PCT/ US2005/ 041779 | -106 N 3-(2,4-di hydroxy-5 N R\;200 .
cycl opropyl - phenyl : H H%(,N HS
i ndol - 4yl ) - 5- reYg: ?6241 RydioXyitShy dr ox
201 cycl opropyl - ph {soRfoRyk-AReryl)-4-(1,3-
i ndol - 4-yl) -5} mer ¢ @mwmmdol-S-yl)-S-
mercapto-{1,2,4] triazole
\ \ \
219 \ 3-(2,4-dihydroxy-5-
HO. H cyclopropyl-phenyl)-4-
N (1,3-dimethyl-indol-5-yl)-
N 5-mercapto-[1,2,4] triazole
oH Mo P—sH OH hLN ° '
N H
\ N \
220 \ 3-(2,4-dihydroxy-5-ethyl-
HO. HO phenyl)-4-(1,3-dimethyl-
indol-5-yl)-5-hydroxy-
[1,2,4] triazole
OH rL:/>-OH OH "L}:o
H
\
\N N \
\ .
. 3-(2,4-dihydroxy-5-
1221 1o HO isopropyl-phenyl)-4-(N-
N methyl-indol-5-yl)-5-
N ' mercapto-[1,2,4] triazole
S
OH ,\LN/>—SH- OH nLN
H
222 3-(2,4-dihydroxy-5-
HO isopropyl-phenyl)-4-(1,2-
dimethyl-indol-5-yl)-5-
mercapto-[1,2,4] triazole




3-(2, 4-di hydroxy-5- 202 H H cycl opropyl - phenyl)-4- (1,2,3-trinmethyl-indol -
N | |)V505W6i6§53/k [1, 2, 4] O—|NSHO—|4) strlazole
3-(2, 4-di hydroxy-5-ethyl - 203 / phenyl)-4-(21-isopropyl - %1%2@5/041779
met hoxy-i ndol -4-yl)-5 } N rSNa nercapt 6- [1‘1 2, 4] trlazole N N di sodi um sal t
OH\ \ N 3-(2,4-di hydroxy 5-tert- 204 butyI phenyl) 4- (1 HOHO/
I sopropyl - 7- metto t—N-SH-N-—S—ntpt=—4=—yH)=5rnrercapto— 24—+ +rtazelg H
NN OH NNNH 110 \(E fJ 3-(2, 4-d; ‘k cydlopropyl pheny )-4-(1
propyl - 7- met hoxy- ifndok: HO ) > 2ot 0-[ 1,
triazole OH Njh2OH N-Nfi WO £00%#0S 05/ 0417 zl‘di]*ty r"\"Y'5206 H
3-(2, 4- di hydr oxy- 5H (1%t hyl - 3 |SPPROPYIAhemy -4 51\/?07 5.
_SH nercapto-|1, 2,(4] zol d'methyl md°1 -5-yl)-5-
hydroxy-[1,2,4] triazole
oM N
\
\N N
3-(2,4-dihydroxy-5-
24 HO. HO cyclopropyl-pheny!)-4-(1-
N methyl-indol-5-yl)-5-
N mercapto-[1,2,4] triazole
on A J—sH OH r\LN S
N H
HN
HN
\ |
HO. 3-(2,4-dihydroxy-5-
225 |HO isopropyl-phenyl)-4-(1H-
N N indol-5-yl)-5-mercapto-
S [1,2,4] triazole
H
\
\N N \
\
3-(2,4-dihydroxy-5-
226 HO. HO isopropyl-phenyl)-4-(1-
N methyl-indol-5-yl)-5-
N hydroxy-[1,2,4] triazole
o)
OH rLN/>— OH OH "LN
H
<, (
227 \ \ 3-(2,4-dihydroxy-5-
HO Ho isopropyl-phenyl)-4-(1-
_ ethyl-indol-5-yl)-5-
N N mercapto-[1,2,4] triazole
\ SH \ SH
OH N~;\f>—— OH N~r\f>——




HNNH N 3-(2,4-di hydroxy-5-ethyl- 207 HOH ~$II1L.
I ndol -5-yl)-5-nmercapto- N [1, 2,

%ze@ )Oﬂ\{ﬁ@gﬂ@%’@hg: ilydr oxy-5- 208 isopropyl -phenyl )_élé'{/ﬁgzioﬁ@)@%s; oo

i sopropyl -7-nmethoxy / N SH N S indol -4=yI)=5-nercapto- 1 [1,2,4] triazole OH

NNOHNNH A\ \' N 209/ H3-(2,4-di hydroxy-5-ethyl- HOO01 | /-
phenyl )-4-(1-pethyl -3- isopropyl-indol-5-yl)-5 S nmercapto-[1 2 4] triazqgle
OH SH CHNH 210 H 3-(2, 4-dji hydroxy-5-et hyl -\ HO | phenyl )-4-(N-ethyl N
carbozol -7-yl)-5-frercapto- N {1,2,4] triazole H OH{H OH OH

N N -(2.4-di .5

228 ) ) 3 (2,4-dihydroxy-5

isopropyl-phenyl)-4-(1-
HO HO propyl-indol-5-y1)-5-
J N mercapto-[1,2,4] triazole
\ SH | SH
OH N‘N’>— OH N~N’>—
\ CFs \ CF3 ~
\k( \f 3-2,4-dihydroxy-5-
229 |Ho H isopropyl-phenyl)-4-(1-
Imethyl-2-trifluoromethyl-
N N benzimidazol-5-yl)-5-
o J )—SH HO J\ >=5 mercapto-[1,2,4] triazole
~N X }N’l
\ \

230 |Ho H ;3-(2,4-d1hydroxy-5-
isopropyl-phenyl)-4-(1-
methyl-indazol-5-yl)-5-

N N mercapto-[1,2,4] triazole
HO J / SH HO "l\ %s
~N N
H
=N \r‘ll
\ N

431 |HO N |H ™ 3-(2,4-dihydroxy-5-

isopropyl-phenyl)-4-(1-

N N methyl-indazol-6-yl)-5-

" ,j s "o J Fs mercapto-[1,2,4] triazole
~N \u .

23 N N 3-(2,4-dihydroxy-S5-

Y Y, isopropyl-phenyl)-4-(1-
HO N HO N isopropyl-indol-4-yl)-5-
O i ¢ \fo hydroxy-[1,2,4] triazole
OH N—-N OH N~NH




N 3-(2, 4-di hydroxy 5-ethyl- 211 / phenyl)-4-(1-isopropyl-7- HO N HO

hydr oxy- i Rg9 cq#?ﬁé 5 YSH\ ~S nercapto-[1I,2,4] triazol ep .gﬁsgi- N-NH WO
2006/ 055760 P é’ 005/ 041779 - 108 0 0 212 N N 3- (2, 4G roxy- -et hyl -
phenyl ) - 4- (1-i sopropyl - 7- et hoxy-i ndol =41%1)-5 HO * NNSH HO NyS
mercapto-[1,2,4] triazole OH NNOHNNHN 1 ° 3-(2,4-dihydroxy-5-ethyl-

213 HO H\ (~rphepy)—4—{2—di-pethy—f—0——i-nRdel—5y)—5-—rereapto—N
[1,2,4] triazple

_ 214 dlhydroxy 5- ethyl-
HO | phenyl) - #- ( N{ met hyt"- : . ) , }*dﬁhﬁ/d N

Pise
SH OH N H 01{ 233548 §°’°§“£? fﬁ _|-7- N
€Nnzo

| i N nethoxyj}benzof
mercapto- [1,2,4] triazole

triazole N H

3-(2,4-dihydroxy-5-

234 \Ho HO isopropyl-phenyl)-4-
N N (indan-5-yl)-5-mercapto-
' 1,2,4] triazole
| SH 1 s |12
OH N\N/>’ OH N\N>H==
P /
/) /) |

235 |Ho N lHo ~ ~ [3-@4-dihydroxy-5-

isopropyl-phenyl)-4-(2-
methyl-indazol-6-yl)-5-

J >‘SH " J >=s mercapto-[1,2,4] triazole
H ~—

o °
236 ¥ V?T H NH 3-(2,4-dihydroxy-5-ethyl-
phenyl)-4-(3-oxo-
benzo[1,4]oxazin-6-yl)-5-

o J\;>'S“ _ o J\:>=S mercapto-[1,2,4] triazole

HN

7 ‘{; ‘ﬁ, 3-(2,4-dihydroxy-5-ethyl-

237 in H phenyl)-4-(2-oxo-1,3-
‘ dihydro-benzoimidazol-5-

yl)-5-mercapto-[1,2,4]

J >—su HO J 'B=3 triazole
238 |» &? " & 3-(2,4-dihydroxy-5-

z isopropyl-phenyl)-4-(2H-
z ) benzo[ 1,4]oxazin-6-yl)-5-
o J %SH e J N>=s mercapto-[1,2,4] triazole




216 1 / [ 3-(2,4-di hydroxy-5-ethyl -

yl) - 5- mer cepe6[045780 4]
3- (2, 4-di hydr oxy- 5- et hyl -
NYSH 1 N2. SH nercapto-[1,2,4] triazole

SH /~SH triazole
HO HO phenyl »443(2-met hyl - 1, 3- benzoxaz-5-yl)-5 |
OH NN OH N-N WO 2006/ 055760

HO HO phenyl )-4- (b

OH NN OH N
t

enzofuran-5- | i

N pt1/052088/641h99N

N |

PCTI US2005/ 041779 -109 N N\ \ 218 3-(2,4-di hydroxy-5- HO H
i sopropyl - phehyl){4-(1, 3 di net hs(l -ipdol -5-yl)-5- N nerlcapto-[1,2,4] tria
OH N>--SH OH +N Hf ' A N\ \ " 19| H 3-(2, 4-di hy y-5- HO I
cycl opropyl - phenyl|) - 4~ 1, 3- di @ -inds| - 5-yl 5. rjérithihibcl S mercaptyy-4-
triazole OH N SH{OH N \ o\ o (1-methyl-2,3-dihydro-1H-
239 HO indol-S-yl)—4H-
[1,2,4]triazol-3-yl]-
benzene-1,3-diol
S
OH fJ\ />_- SH OH f\l\% .
N .
H
o] 0O
HN HN
' 5-(3-(5-ethyl-2,4-
240 dihydroxyphenyl)-5-
H HO mercapto-4H-1,2,4-triazol-
N _sH N 4-yl)indolin-2-one
W ( F° &
ou NN On N-NH
0 0O
HN’</NH HN’</NH 5-(3-(5-ethyl-2,4-
dihydroxyphenyl)-5-
241 mercapto-4H-1,2,4-triazol-
HO ! HO ! z-yl)-IH-
SH S enzo[d]imidazol-2(3H)-
< (" en [d] g (3H)
OH N—-N OH N—-NH
AN o AN o
N N 5-(3-(5-ethyl-2,4-
242 dihydroxyphenyl)-5-
mercapto-4H-1,2,4-triazol-
HO HO 4-yl)-1-methylindolin-2-
N N one
¢ o SH N
oy NN On N-NH
o oY
N~ N._~_|4-isopropyl-6-(5-mercapto-
4-(4-propyl-3,4-dihydro-
243 | 1o HO 2H-benzo[b][ 1,4]oxazin-6-
NS _sH N__s yl)-4H-1,2,4-triazol-3-
- \ T yl)benzene-1,3-diol
OH OH N—-NH

N

zol e



220 \ 1 H \ , 3-(2, 4-di hydroxy-5-ethyl - HO phenyl)-4-(1, 3-di nmet hyl -
I ndol - 5hdroxy N>-OH O [1,2,4] triazole OH N * N N 221
H 3- (2 4 (h ¢/ - HO i sopropyl - phenyl )-4- (N et hy%%&ogﬂwy% N
ner capt o- [ 1, 2 4] trlazole OHN -SH ©H4 H N 3-(2,4-di hydroxy-5- 222 HO
HO i sopropyl - phenyl) 4-(1,2- dinethyl-indol-5-yl)-5 N nercapto-[1, 2, 4]
triazole OH =SH. N S H W) 2006/ 055760 PCT/ US2005/ 041779 -110 \ N _\
223 HO 3- (2, 4t di hydroxy-5 H 197 pyl - phenyl ¥- Q,~6(j (3-ethyl-2 4-
di met hyl -i ndo| -5-yl) - of fr H hyd NE, é,},yarg*ﬁ,g%ﬁ)sHN N
HO . HO mercapto-4H-1,2,4-triazol-
244
4-yl)-2H-

SH SH benzo[b][1,4]oxazin-
OH N~ />— OH N~ );-. 3(4H)-one

N N 6-(3-(5-ethyl-2,4-

245 S S dihydroxyphenyl)-5-
HO HO - |mercapto-4H-1,2 4-triazol-
4-yl)-3-

methylbenzo[d]thiazol-
SH SH
OH N- />— OH N~ ):: 2(3H)-one

6-(3-(5-ethyl-2,4-
dihydroxyphenyl)-5-

246 |HO mercapto-4H-1,2,4-triazol-
4-yl)benzo[d]thiazol-

SH SH 2(3H)-one
OH N~ />— OH N~ >$ ( H)

Preferred compounds of the invention are those compounds that can form a
tautomeric structure as shown below and as exemplified by the tautomeric structures

shown in Table 1:

5
Rz00 Raoo
) N ‘
A X14H A NYXM
atr—————
\_/ = \
N—N N——NH
Tautomer

R200 = Rz, R5, or ng
X14 O S or NR-]

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



224 HO 3-(2,4-di hydroxy-5 HO\ (~ cycl opropyl - phenyl)-4-(1-

met hyl -in &0 N S mercapto-[1,2,4] triazole OH Ni- ~ HN HN
225 HO HO sz 6)6@g6ﬁydroxy 5\ |sopropy henyl) 4- (1 H ﬂﬂsgﬂfb‘s}(\bhlwﬁ

i ndol -5-yl)-5-mercapto- OH N~---SH O—It' Z [1,2,4] triazole H \ \' NN
226 \ "~ \ 3-(2, 4-di hydroxy-5- HO HO / isopropyl - phenyl) 4-(1- 1

rrethyl-lndol 5 ----I I r LH NN
227 3-(2, 4-di h‘%g %&@"5‘9 dr ef%é‘éﬁﬁ%%ﬁ?“’ﬁ%mﬁ% in ﬁt?ép‘; Sopfidphd of i e 9#

et hyl - i ndol - 5-igventién cdn be producéd ireive apthe fdlbw2ngdkaction;azol e /---SH />--SH COH
N-N OH NN WO 2006/ 05576Q PCTI US2005/ 041779 -111 N N 3-(2, 4-di hydr oxy- 5-
228 i sopropyl -p yl)-4-({ HO HO propyl -indol-5-yl)-5 NN Tmoapto-[l, 2,4)
triazole /

A N \/ H, A N OH
C 74 © o \7/

\—t \
N—N
R3 R3
R2°° Raoo
A A N
~ H,0 QH
7/ Q 2 \ 7/
N“—N Q=0,8 N—N
5 Ra Ry
Rzoo Raz00
I
A A N
H,O N
N"'N N—N
R3 R3
HO R
R 200
2°° OH OH oo
OH — YXH
X=0,SorNH N N :
N-—-N —
K Rj

where Rzg0 is Ra, Rs or R;s.

One skilled in the art will understand that other hydrolyzable protecting
groups can be employed with the compounds of the present invention to obtain
prodrugs encompassed by the present description.

15 Without wishing to be bound by any theory, it is believed that the
compounds of the invention preferentially bind to Hsp90 in the tautomeric form
shown above, and thereby inhibit the activity of Hsp90. '



[~--SH/ -SH OH NN OH NN CF3 \ ~F3 3-(2, 4-di hydroxy-5- 229 HO H

| sopropyl (I- methyl-2-trifluoronethyl " benziqgj - b- -5- HO
SH HO ~ / ‘gage{?&rkéogﬂ[%% [1,2,41 triazole NON ~~J 230 Ho | EH%%OS’%“MQ

3-(2, 4-di hydr oxy- 5 [ sopropyl phenyl ) - 4-lé§= met hyl -i ndazol -5-yl)-5 HO N
nmercapto-[1,2,4] triazole ,I1 S HOI / SHHONH1 NHON-H -

3-(2, 4-di hydr oxy- 5- 231 ' henyl . NN

met hyl -i ndazol - 6-yl') 00+ i az0le HON N/ NI
N 3-(2, 4-di hydroxy (5Jm slo‘f@wlﬁ@}‘lhorpmfbﬁ'obtaﬂwﬂ i s{d@izhﬂ 21 Bknown

I sopropyl -i ndol O—erh rox trlazole O4d NN OH N-NH WO
2006/ 055760 PGWllbsémsﬁie‘)legsee 915’1 )jzg@asce@ﬂamm Rhamistry; Reactigs Ho
i sopropyl - phenedhatlisind, a8d Structure, 4th ed., 1992. In particular, compounds of the invention

5  can be obtained by heating a hydrazide (A) with an isocyanate (X4 = O),

isothiocyanate, (X4 = S) or carbodiimide (X4 = NR7) (B) in an alcohol to form
intermediate (C). Intermediate (C) can be cyclized to form a triazole core (D) by
heating it in an aqueous solution which includes about 2 molar equivalents of NaOH
(see Scheme I below). Starting materials useful for preparing compounds of the

10 invention and intermediates therefore, are commercially available or can be prepared
from commercially available materials using known synthetic methods and reagents.
For example, a hydrazide can be prepared by reacting an ester (such as 2,4-
dihydroxybenzoic acid methyl ester) or acid chloride with hydrazine. Isocyanates
and isothiocyanates (X4 is O or S, respectively) can be formed in a number of ways

15  from compounds that have a primary amine group. For example, a primary amine
can be reacted with phosgene or thiophosgene to form an isocyanate or an
isothiocyanate, respectively. Alternatively, a cyanate or thiocyanate ion can be
reacted with -an alkyl halide to form an alkyl iéocyanate or an alkyl isothiocyanate.
In addition, a isothiocyanate can be prepared by reacting a diazonium salt with a

20 thiocyanate ion. Carbodiimides (X4 is NR7) can be prepared by dehydration of
ureas using a dehydration agent such as tosyl chloride in pyridine, POCl;, PCls,
P,0s-pyridine, and PhsPBr2-EtsN. Other methods of preparing isocyanates,
thioisocyanates, and carbodiimides can be found in March, J. Advanced Organic
Chemistry; Reactions Mechanisms, and Structure, 4th ed., 1992, the entire teachings

25 of which are incorporated by reference.

Compounds represented by formulas (IV) and (V) can be made in an
analoguous fashion as compounds depicted in Scheme I.
Reactive functional groups can be protected during one or more reaction

step, then deprotected to restore the original functionality. Examples of suitdble

30 protecting groups for hydroxyl groups include benzyl, methoxymethyl, allyl,
trimethylsilyl, tert-butyldimethylsilyl, acetate, and the like. Examples of suitable

“amine protecting groups include benzyloxycarbonyl, tert-butoxycarbonyl, tert-butyl,



N N benzodi axol -5-yl)-5- >-SH " nmercapto-[1,2,4] triazole OH NN OH N-NH

3- (24d| bAdEssIg0 234 HOHOlsopropyI phenyl)-4 N N

(i ndan- 5- y‘? 5- %ergoapt o- [ /~ SH[ ~g_[j{;2, 4] triazole 'E?JW%Q“?&’#‘KPNH N HO
N H 3- (2, 4-di hydroxy-5- 235 *HO~~N>~s i sopropyl - phenyl ) - 4- ( 2- .

net hyl -i ndazol -6-yl)-5 H ~sH nercapto-[1,2,4] triazole H 00236 H"" H/
"M 3-(2,4-di h%ﬁ%ﬁn@ﬂﬁr@ﬁﬁlmc A y((?h@ép Ex\ampléls of uitable thiol

benzo[ 1, 4] oxazi n-"6-yl) nercapt 0- tri azof N H

3- (2, 4-di hydr d;rytegmstgrenps mzswle Petzy hsrtrbusr.casstyh mﬂ(ozymsztbyllangihe like.

di hydr o- benzoi v ,NHH"
3-(2,4-di hydro%g?%gprgﬁkmgﬁ o%ﬁa%ﬁ“’slé‘ﬁ?eg% (ﬂ%{g&l %8('"3
benzo[ 1, 4] oxazind-ifeluyde thdse faund i T. aydﬁmewm@ﬁmg)eﬁmpommamssmﬁdsmn79

5 John Wiley & Sons, Inc. 1981.

Scheme I: Synthesis of triazole compounds of the invention

NHNH, Ry7——N=—=C=—Xy4 A /EtOH @\n/NHNH \
Rz7
: T
R 3 ®

X14
@ ©
Tn
2 eq. NaOH AL N XqaH R27=Ry, Rs, 0r Ry
\ / XM =O, S, or NR7
N—N
R3
)
10 An alternative method of preparing the compounds of the invention is shown

in Scheme II. In this method, an aryl, heteroaryl, cycloalkyl, or alkyl amine
compound (i) is stirred at about room temperature with a thiocarbonyl (ii) which has
two leaving groups, L and L;, such as imidazole-1-yl groups, to form compound
(iii). Typically, the thiocarbonyl compound is present in a slight molar excess of

15  about 1.05 eq. to about 1.3 eq. compared with compound (i). Compound (iii) is then
combined with a hydrazide compound (iv) in a solvent and heated to about 50°C to
about 100°C for about 0.5 to 5 hrs to form compound (v). Typically, compound (iii)
and compound (iv) can be present in about equal molar ratio or a slight excess of
compound (iii), such as about 1.01 to about 1.1 molar eq. of compound (iii) compare

20 to compound (iv). Compound (v) can then be cyclized to form a triazole compound
of the invention (vi) by suspending it in aqueous solution containing about 2 molar
eq. of NaOH and heating the solution to about 75°C to about 110°C for about 0.5 hr



- 113 N 4-Ethyl-6-[5-nmercapto-4- | H (1-nethyl -2, 3-di hydro-1H 239 HO

i ndol - 5- Yl g4 ¢ 4ltriazol-3-yl]- , - benzene-I, 3-di OH NH
00 HN H@%-Qﬁggof%-ﬁet hyl -2, 4- 240 di hydjl yphenyl )-5- H EET/U%O%E%
mercapto-4H1,2,4-triazol °, N N-T~,s° i)g}l)i ndolin-2-one /rSH OH N-N OH
NNNH OO0 HN4 HMA 5-(3-(5-ethyl-2,4 NH NH di hydr oxyphenyl )-5- 241

mer capt o- 4K 1, -y 1 L N, 7 - .

benzo[ d] i ni dazt(g)ﬁé‘)f?glt\f% %ﬂ“%%ﬁ@xﬁh‘g}?é‘ cgy%ﬁ‘"% @8@’9—(()5'58?%?%’92, 4- 242
di hydr oxyphenytefor&heating by bubblih dn inert gas; sush @$ ritrbigenidr Stgoh| throBgh it.
4-yl)-1-methylindolin-2- one OGH NN OH NNH OO

Scheme II: Alternative synthesis of triazole compounds of the invention

NH,
NH
s S
L
Rz',—NHz + R27\ L R °© o
L L2 N 2 heat "
® (i) (iii)
s Tn
§ Ry  _2©4NaOH (aq) N SH
K | 9
o Rs N—N
5 © )

In one embodiment, ring A of the compoﬁnds of the invention is a 2,4-

dihydroxyphenyl group. In this embodiment, it is sometimes desirable to prepare a

10  prodrug by protecting the 4-hydroxy group with a moiety that can be hydrolyzed in
vivo. Protection of the 4-hydroxy group is expected to improve the circulating half-
life of compound compounds of the invention. In addition, it is desirable that a
group added to the 4-hydroxy group increase the water solubility of the compounds
of the invention. In one embodiment, 4-methyl-piperizine-1-carbamoyl group is

15  used to protect the 4-hydroxy group (see Scheme III). In this embodiment, a
compound of the‘ invention, such as compound (E), is treated with about one molar
equivalents of 4-methyl-piperizine-1-carbonyl chloride (F) in the presence of a base
to form compound (G) in which the 4-hydroxy group is protected. Alternatively, the
metcapto group can be protected first by reacting compound (E) with about one

20 molar equivalent of acyl chloride in the presence of a base to form intermediate (H).

Intermediate (H) can them be reacted with about one molar equivalent of 4-methyl-



N, ~ 4-(-propyl -3, 4-di hydo- rl 4-(4propyl-3di hydr 243

2H benzo| in-6 HON SHHO N S yl)-4H1,2,4-tri i \

yl )benzengq(i,&%)-%l@g OH OH N-NH WO 2006/1? 5760 PCTI uszoo%i%’?ﬂ{’\h%fm-. (O
\'r 0 0'\y0 6-(3-(5-ethyl-2,4 3\ NHJ\YNH di hydroxyphenyl)-5 244 H o HO
mercapto-4H 1, 2,4-triazol- N/ N 4-yl)-2H ~-SH | > SH benzo[ b][1, 4] oxazi n-
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Another prodrug of compounds of the the invention can be formed by

- 10 addition of a phosphate group to the 4-hydroxy group (Scheme IV). In this
embodiment, a compound of the invention, such as compound (E), is treated with
about one molar equivalent of diisopropyl phosphoramidous acid di-t-butyl ester in
the presence of tetrazole to yield compound (J). The phosphorous group is then
oxidized with m-CPBA to form a phosphoric acid di-t-butyl ester group of

15 compound K. The t-butyl groups are then hydrolyzed with trifluoroacetic acid

(TFA) to yield a phosphoric acid group or compound L.

Scheme IV:  Preparation of prodrugs in which the 4-hydroxy group of compounds

of the invention is protected with a phosphate group.
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VA 200655760 prodrugs, is. conpounds which can becmszdesbiized or

hydrolyzed in vivo to a conpound of theypresent invention are enconpassed
by the present WD 20061055760 PCT/ US2005/041779 115 description. For
exanple, the follow ng enbodi mrents of a compound of the present invention
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D. Uses of Compounds of the Invention
5 The present invention is directed to therapies which involve administering

one or more compounds of the invention, or 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

10  directed to treating cancers in which aberrant expression and/or activation of c-kit

has been implicated as contributing to neoplastic pathology by administering one or

more compounds of the invention.

In one aspect, the invention provides a method of inhibiting the activity of

Hsp90 in a cell, comprising administering to the cell an effective amount of a

15  compound represented by formula (I), (II), (II), (IV), (V), (VD), (VII), (VIII), (IX),

(X), or any embodiment thereof, or a compound shown in Table 1. In one
embodiment, the compound is administered to a cell in a subject, preferably a

mammal, and more preferably a human.

In another aspect, the invention provides a method of treating or preventing a

20 proliferation disorder in a mammal, comprising administering to the mammal an
effective amount of a compound represented by formula (1), (II), (II), (IV), (V),
(VD), (VII), (VIID), (IX), (X), or any embodiment thereof, or a compound shown in

Table 1. In one embodiment, the compound is administered to a human to treat or
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Reactions MeddpadtiisarsantieanderSigentct ure, 4th ed., 1992. In particul ar,

conmpounds of the invention 5 can be, obtaiped b ating a hydrazide (A)
W Thoan | sgeyanat e 1t Seies dmpech 8 dvaisepinides  mehod 10 tegilng cablartio | i de ( x14

= NR7) (B) in AsnmAIC&MPrising abiMinBtering kG hERthnMaR ak EfectiVOhBbumRef At € (C) can be
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11 ]
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whi ch i ncl udescoatpeuad reprassmied b dormptal (OntIh, GH), KYOHV)(Fdk (GEh €YBDI ABLI ow) .
Starting ”ﬁter('txﬁ'&a Udhin{e%{mwespa{d%p%%@&upﬁ%?’Péblé PeInlfhe! nvention and
e, all'y ab

I nt er medi at es er et or are commerci aval e or can be prepared from
commerci al |y centiodieng theetompouanidsis adminigtekaddoa hemart fodteatorpetvantdsncend r eagent s.

I h ' . d . i, (.such , 4-
i nyar oyt anAhA SRR, B8 BrpBRH b ERE M AER Roleh e = =

| socyanat es ah¢tapentit bgeatsy dmaprferreXdmbodimértahe Sne draspeadditiodaly) can be formed
in a nunber of ways .15 from conpounds that have a primary am ne group. For
exanpl e, a priNEPREULGREEALs AEANtIGANCETAZERS q Wi t h phosgene or t hi ophosgene to

form an i socyanat e [phncier adpet thi AR¥RMAPRovided 8 RRBTIIVSY tyeatif 4 £XRatively, a
cyanate or thiocyanate ion can be reacted with an alkyl halide to form an

al kyl i socyanaasgocigted£ancsr ing maswalcompyisingdministeringdeitheimammal an sot hi ocyanat e
can be prepar efrbive HitGht JI9 BmBbAAIPrNThE@bY fofbid (B, (), ), (IV), (V),

(VI), (VID), (VIID), (IX), (X), 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

20 embodiment, the one or more additional therapeutic agents are anticancer agents.

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
25  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, et 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
30 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
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March, J. Advanced Organic Chem stry; Reactions Mechani sns, and Structure,
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to restore the ori gﬁﬁﬁﬂm?d]utﬁﬁ%‘ﬁﬂc?gﬁ%ls m%?ﬁ?ff) 35 E)gyﬁpiag@? @'ng@@ prot ecting
groups for hydSawyda, ardwm%; Blobde: 3b94327)lor chrohib g} ey leuRdrhix (CML)

trlmathyIsHyI tert | di rrethyl acetate, and the |ike. Exanples of
suitable @aw?lo‘fé'z %(5 3 gﬁ&@“ﬁétﬂ%ﬂﬂé&%ﬁ%ﬁ?ﬁyﬂyeﬁaﬂcw

tert-but OXycarW in croﬁib'in‘a%ﬂ Mith OMQ Me@%% MACH%WM?& of- 117

benzyl and fl uorenyl net hyl oxy-carbonyl (Fnoc). Exanples of" suitable thiol
protecting gr oﬂplgd¢lp#z;aduemwwosmt/@@eﬂlsbﬁﬂrymanawévynfalllmtwbxw&t hyI and the

ki i in the st B ORI BoaahR, e oo A SO T s
in Ogani c SyndeathqJanes, 1397 chay. Bpire Pné., B3T3, Themrodub%ﬂthe Buladeiphia: Synt hesi s
e /1 R ey b N S CH AR, st pqpontl e REBHSREEL) Ry’ e,
Rs, or RIB - rap¥pt4si®(Bedi, epsll)RI9S5, BYood[P6:1148-1158). Since p210.sup.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.
15  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 suggests 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. '
20 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 been observed in several colon carcinoma cell lines (Toyota, et
al., 1993, Turn. Biol., 14:295-302; Lahm, et al., 1995, Cell Growth & Differ.,
25 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, Cell Growth & Differl.,
6:1111-1118; Bellone, et al., 1997, J. Cell Physiol., 172:1-11).
30 SCF/c-kit autocrine loops have been observed in gastric carcinoma cell lines
(Turner, et 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
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t hi ocarbonyl (ii) which has two |eaving groups, L1 and L2, such as

I m dazol e-1-yl groups, to formconpound (iii). Typically, the thiocarbonyl

conpound i s prgﬁ?ﬁﬁﬂteﬁnﬂal%ﬁéhh&bﬁloﬁ?ﬁmsﬁ@%§“§ar@fthelrﬁoéi@&Hﬁnoﬂ-nﬁgbngﬁ’ymél0 about

1.3 eq. conpared wth conpound (i) npound (ili) is then conbined with a
hydr azi de conwnwwf@wgqsnvagfemvéﬂﬂre&m%%@f PEsexpseakisodichds about 100C

for about 0.5 fp eﬁ(&htﬂ% eﬁu?a[ti!% 6f BPﬂQse(n‘{%xor c@fi?fr& '1th¥rsm‘fa%8f§‘6ﬁé gf? '1) and

conpound (iv) can res I'n a 0 or excess
of conpound (GGs) (Hlmm,hzt ak, 189%) u?bte&aeo.a79t5(7 7080).1tThe caklmxbmssedap GI8Tsconpound

(iii) conpare 20 to ¢ und (.i V). v n th Ilzedtoform
a triazole’co (%?’?Heragm TRt Raﬁ%%‘fv?sgéﬁ’ ?‘%} 18§ e)srﬁlétgtéwa ih e"ﬁracﬁ ueous

sol ution cont gmmmnlﬂhmﬁon&lmhcaxﬁgtoeqnstmmvé\b@vh &, ety 1998, sol ution to
about 75C to apout 110C for ﬁ{;ut 0.5 E l(26/ 055 60  P( US2005/ 041779
-118 to abouttENtEEISHImEEh refqrhé‘eszia@qoga erkit epnsebPt e mRitiontfoound (v)

i s degassed l}&b@osyme%mﬁ&nayom@mmnw b\&T dffilkRfous Mdadd f8sthdi trogen or
argon, through it. ~ Schene : Alternative synthesis of triazole conpounds
of the invent mhmmmofthcsmpancsrss (iv) R7-NH2 + R27.. L L, L2 2 heat (i)

(i) (i) 127 Nyght gernNe K ndRfors @av@gemgfbléﬁcaqw cla'{eéy%ea‘lintpseﬁﬁnénés?i ) (vi)

which retain germ cell characteristics, and nonseminomas which can display

characteristics of embryonal differentiation. Both seminomas and nonseminomas
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

15  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).

20  Testicular tumors develop from Leydig cells with high frequency in transgenic mice
expressing human papilloma virus 16 (HPV16) E6 and E7 oncogenes (Kondoh, et
al., 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, et al., 1995, Oncogene, 10:341-347) associated with

25  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, et al., 1990,
Science, 248:76-79; Scheftner, et 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

30 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
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developing rodents, and the pattern of expression suggests a role in growth,
| migration and differentiation of neuroectodermal cells. Expression of SCF and c-kit
15 - 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 observed in normal human brain
tissue (Tada, et al. 1994, J. Neuro., 80:1063-1073). Glioblastoma and astrocytoma,
which define the majority of intracranial tumors, arise from neopléstic
transformation of astrocytes (Levin, et al., 1997, Principles & Practice of Oncology,
20  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.,
80:1063-1073; Stanulla, et al., 1995, Act. Neuropath., 89:158-165).
The association of c-kit with astrocytoma pathoiogy is less clear. Reports of
expression of c-kit in normal astrocytes have been made (Natali, et al., 1992, Int. J.
25  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 grade tumors were observed (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
30  SCF expression in neuroblastomas also exist. One study found that neuroblastoma
cell lines often express SCF, but rarely express c-kit. In primary tumors, c-kit was

detected in about 8% of neuroblastomas, while SCF was found in 18% of tumors
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i nventi on 105 :

2. Combination Therapies and Treatment of Refractory Cancers

The invention also provides methods of preventing, treating, managing, or
ameliorating a proliferative disorder, such as cancer, or one or more symptoms
thereof, said methods comprising administering to a subject in need thereof one or

15 more cdmpounds of the invention and one or more other therapies (e.g., one or more
prophylactic or therapeutic agents that are currently being used, have been used, are
known to be useful or in development for use in the prevention, treatment or
amelioration of a proliferative disorder, such as cancer, or one or more symptoms
associated with said proliferative disorder). ,

20 - 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 said compounds. In another

25  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

30 ofthe invention by functioning together with the compounds to have an additive or
synergistic effect. In certain embodiments, the combination therapies of the present

invention reduce the side effects associated with the therapies (e.g., prophylactic or
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by fornula (1)t Preveyt, reatmanagq, prameliorate a profiferative/disqrder, vrcma; cancena®r  (X) , or
any - embodi ment oddd sl synfifonftERER A AL AAN Wit T Alefitich, phdimBRSicagmDOC! MENt

the conpound is admnistered to a man to treat or prevent cancer. 10 In
anot her enbodi ¢rmrpositionseof theripntion mey aldn¢ampsise preionmary otberagents (ag.e addi t i onal

therapeutic ag@'@{)@flac @oxath Ju%Ergeqlgggﬂg@]gA-rga}fe’Rtlgno Qfedol{avgg e% “?%’g' tional

t herapeutic ag are anticance aspec i nvention
provi des aljret ¢éraee Kmwntto baUSeﬁg irathe prevéntion,Satment exohnwlnmaon ofa a manmal ,

conpris d 15 effect t of d
epresent o byPPURHEe e & ARymRBRteresh. 1o (U YO ) ATy

(1X), (X), or any erfeqslentis proviaésamdthods for@r@emn@umdnfgh@meaﬁng ofable 1. In
one enbodi ment améllb)?atl(x:lg a proLlllfecgtllvse d%cci)r ep is&c;[hears %gncter? or('fjl on@uor;?ll%ré gylrEprt(?rr?s:[ or
thereof in a subject refractory (either completely or partially) to existing agent
20 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 or therapeutic agents useful for the prevention, treatment,
management, or amelioration of a proliferative disorder or a symptom thereof). The
25 invention also provides methods for preventing, treating, managing, or ameliorating
a proliferative disorder or a symptom thereof by administering one or more
compounds of the invention in combination with any other therapy(ies) to patients
who have proven refractory to other therapies but are no longer on these therapies.
The compounds of the invention and/or other therapies can be administered
30 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,



prevent the c-kit associ ated cancer. In another enbodi ment, the conmpound is
adm ni st erved 20d6t057@me or nore additional therapeutic ageptsushovsmaipref erred
20 enbodi nent, the one or nore additiongpytherapeutic agents are anticancer
agents. 1. c-Kit Associated Cancers SCF binding to the c-kit protects
hemat opoi eti ¢ stem and progenitor cells fromapoptosis (Lee, .et al., 1997,
J. Immunol ., Ilih@ad3addl; s'ﬂlelﬁaneoﬁshaiaB@)g dshatatioh)intrxghsal 2varisdermal (@pjcal)pr mat i on
and hemat opoi esi s ressi Q ,t is frequently observed in acute

myel ocytic IeJRaé‘ﬁ’P‘éwF% cﬁzg 3’8 RERYs observed in acute Iyrrphocyt ic

| eukem a (ALL) (for revi evvs see Sperling, et al., 1997, Haermat.

82:617-621,; Escrlbano et aI . 1998 Leuk. Lyrrph 30'459-4_66). Although
c-kit is exprebsedAsentsUsefubly jatign With the.C ungls of thg laventionon does not
appear to progn e ' 1997,
Haemat . 82b5§17 6215*%1}-?? Qishﬂx'g?@@ﬁouﬁ@? g{ggg.g ﬁ%&éﬂe&ﬁ%‘i tHre grgnm pop?1 (L:))fsi S

i nduced by chehoinventiapsan bepatimaitarly eﬁb(aysameagng subjects wi@sscangerthas Hem |,

002512020 . TSR BB Aol Sube SRR AR G0 0 05

i nvention w | |tuaohepgessid) mosfadgentathyt ané curtehﬂysasedg&mzs canoer targyt onhdotee
apoptosis of A ceII . The clonall_g wth of cells fr mgatlents W th -’
myel odyspl ast j Rat T PogERRien,  THEFeioff, In mAgY, listapges AN Withyy o

chronic nygl O%BQHﬁmth!hKﬂBlharabéﬂﬁb)agcnfs ﬁﬁimﬁlkieveﬁips aiumdrdggl%ﬁstaﬂraerand Kem ,
2:116-122) was found to be si g,tlflcantl enhanced SCF in .conbination with
t

ot her cyt oki nd8ngerAsPqnse positive efrpaz@enwns%@ﬁgmﬁtagfs of iehibitipgHsn04

chr omosone pOSdchh%Sﬁ'xs%'t Severd ofliRQIiBRpFMhS WaIchate thésBly pRiteifkinased 998,  Leuk.
12:136-138), which appears to primarily result frominhibition of apoptotl c

deat h (Jones, tmapscription factorigvaiveddn signal gragsdugtion;Thave beanchewn tsf betimeolved

i bi 1 on of TAEPRESRRBEeReS] TRUE SR Gl st RR 4 RGN Gihe TS 00
p210. sup. BGR- Aﬁk:uia’ngi sevehbpathways foRTindrqirégression bintultapampslp.s Thereford, §62. sup. dok
has been sugg rate 199

Ba 105 204y 2 elipiea Mt Bessrgniar setos Wi HRS i iGh o f e EHIOTE Y hese ki nases

occurs througfhl@ep&nﬁe@nsmamlwmgatmbmmereﬂp‘é m/gemerls merelikelyltagesalt SO been
reported to interact directly with p210 ABL (Hallek, et al., 1996,

Brit. JHaem , I9Acegessigy or WW‘E?’F%@Q&G&@% ms?tle% llk?lt/ twlh'a\;@ develppmentcausat i ve
role in CM paafhmregggfeslb@mitﬂhfg reél§taHt AHRAIE Ban StheCoukiehtlyP Ak DY

20 therapies.

Anticancer agents that can be co-administered with the compounds of the
invention include Taxol™, also referred to as “paclitaxel”, is a well-known anti-
cancer drug which acts by enhancing and stabilizing microtubule formation, and
analogs of Taxol™, such as Taxotere™. Compounds that have the basic taxane

25  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;

30 acronine; adozelesin; aldesleukin; altretamine; ambomycin; ametantrone acetate;
aminoglutethimide; amsacrine; anastrozole; anthramycin; asparaginase; asperlin;

azacitidine; azetepa; azotomycin; batimastat; benzodepa; bicalutamide; bisantrene



the inhibition of Hsp90 by the conpounds of the invention wll prove useful
in the trwakomwnssmed CM.. 20 Nornal col orectal nucosa dopngggoo%ﬁﬁ@ss c-kit
(Bellone, et al., 1997, J. Cell Physiol28172:1-11). However, c-Kkit is
frequently expressed in colorectal carcinona (Bellone, et aI , 1997, J.
Cell Physiol., 172: 1-11), and autocrine |loops of SCF and c-kit have been
observed i n seyédraahloridd; (bisnmﬁxiedimcxymecbilzbledixh;rb@n@&“m;sotfage, bed:qum} sadivh®}93, Turn.
Biol., 14:295- 302 Lah t at,. 1995 | | 25 6:1111-1118;
Bel | one, et atPrOREgHe; .S"@iﬂ; f’“ﬁﬂ%#"’dﬁ’.cf‘q%t?:oie ff)ace"l‘iﬂ?’ cﬁré?Ftt‘fB?e di sruption
of the aut ocrldaﬂaoblaa@ capmustife; us:ﬁblei‘n hyérathiladide7 taigelait; céedhgsl; (Lahm et al .
ddwnre ulation.of c-kit and/or

1995, Cell D ffer., 1 1118
SCF  si gnl fi ca‘mqrif“&[?q‘fﬂa ‘H{°tl‘?§n3€9é’|’ Pla%flhﬂ‘el’ %%"é’topﬁ‘ﬁsy U3 19T °%bc°s%ham' €995, Cell
Gowh & Disf f E‘c.ryh'trabln déelx:blzlﬁel kgunoﬁﬂldlﬁﬁ‘ﬁlro&lorﬁé de&%?ne Jexogﬁdpllatm

Physi ol ., 172: /c-kit autocrine |oops have been observed in
gastric carci rﬂymue@m, dpzage@me(mw;yh@r diazigquoge; doxqrybizin; gpxesebiciB0: 374- 381;

Hassan, et al nstitutive
c-kit activat |h3/n Fl%gdgd%g%;‘%n?ﬁ%%&h%or ?tgh({réﬁor r&@nﬁg%ﬂ) 6‘&@760

PCT/ 1JS2005/ Ommyc*nmdhngaae reflomitkine hyrhbchdad:'rderﬂiantilumin enloplafiif;s) . G STs are
t he nost common es e tunor. of the di. ystem . More than 90% of
G STs express e@p{gma ?g@ﬂ‘dl"’f epdr(')’h'é?}nsht}gﬁ’f’hwlg% °f E’ ?Jlﬁteéf"i"g]ﬁ Torigin of these
tumor cel | B f rigdiochiofds tebtianiilstines bdtamaétinedhedphaté bddi; etdidadla; etdposiaé; , 1998,
Sci ence, 279:577-580). The c-kit expressed in @ STs 5_from sever al d|fferent

patients was ciRopideahqsphate ¢oPHRR zﬁ%dir‘&‘?? hydroeharide; fazarabing; fenyptinide; x t anenbr ane

dormi n_| eadi n%&xﬁn@ﬂ@sﬂu'dﬁl’d&hé’ Ehcﬁ?ﬂa'té/ ﬂhéx‘aﬁ'raé HiffuficRabifd; f@éqmdoﬂegﬁﬁmecxﬁc' ence
279:577-580). Therefore, degradation of ki't caused by the inhibition of

Hsp90 by the é@ﬁlpmuE%Clﬁblnﬁmmcﬁmﬂh}’dwcb\bﬂde brdrexyusga |dembiciius neans for the
treatment of g ﬁ)%hl%ﬂﬁé:?fogthming M&ﬁsnggﬂﬁ&ﬁ&kin 1f Qnﬁl@ﬁoﬁngﬁf&ngﬁ&? .

hi st ol ogi cal | y“cat'egori’'ze sem ndnas, in germcel l
char act er i Bt i dsterleukih HomwsHi?),nutederomilize2e; mrfeukbrsqdfaaz,b intdrferancalfamlst i cs of
enbryonal diff.e ﬁntla are t hought to

Thitlate from GeRReD VST Ry BERLE TR R bR RoE R P e )
(Murty, et al.hyddSRBridé;danredti€ aletate; He&oﬂdiéi 1éupflide Beetdte;diatozbleand SCF have been
15 reported t ess nor devel o t .during
enbr yogenesi s ?TPBW@T@%E‘”"%X&S“‘E@Q mu tmeEﬁ&‘B‘éﬁ"?"H’Gl yB‘i’S@ -344) . Loss of
ei ther the reGRRbelocsll maytansine; mechlorethamine hydrochloride; megestrol acetate;
20 melengestrol acetate; melphalan; menogaril; mercaptopurine; methotrexate;
methotrexate sodium; metoprine; meturedepa; mitindomide; mitocarcin;
mitocromin; mitogillin; mitomalcin; mitomycin; mitosper; mitotane; mitoxantrone
hydrochloride; mycophenolic acid; nocodazole; nogalamycin; ormaplatin; oxisuran;
pegaspargase; peliomycin; pentamustine; peplomycin sulfate; perfosfamide;
25  pipobroman; piposulfan; piroxantrone hydrochloride; plicamycin; plomestane;
porfimer sodium; porfiromycin; prednimustine; procarbazine hydrochloride;
puromycin; puromycin hydrochloride; pyrazofurin; riboprine; rogletimide; safingol;
safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin;, streptonigrin;
30 streptozocin; sulofenur; talisomycin; tecogalan sodium, tegafur; teloxantrone
hydrochloride; temoporfin; teniposide; teroxirone; testolactone; thiamiprine;

thioguanine; thiotepa; tiazofurin; tirapazamine; toremifene citrate; trestolone acetate;



the ligand resulted in animals devoid of germcells. In postnatal testes,

c-kit has d to be expressed in Leydig cells anfhﬁgg[oﬁm‘ﬁggm a,
whi |l e S@wmggﬁ@/gisgwessed in Sertoli cel If?(LoveI and, et at, 1997, J.

Endocrinol ., 153:337-344). 20 Testi cul ar?d.unor s deveI op from Leyd| g cells
wi th high frequency in transgenic mce expressing human papi |l oma virus 16

(HPV 16) E6 a . Qneo 25 ke Vi 65, 3335- 3339;
Kondoh, et at, 't ‘i'géﬁ',e pﬁc_)s%ﬁﬂq% lﬂﬁ’)‘? e2ﬁ'§fh§ﬁa§e4§lucu}°ﬂ?ées EIREQIRN g“‘tbgg?ﬁ?'@ss bot h
c-kit and SCF, hﬁmmafidammuﬁnumrd, afedepanyapesolitle;ivbréperfing vinbhastideatftegenesi s
(Kondoh, et at,, 1995, cogene, 1Q: 341- 3 assqQ wi th 25 cellular |oss
of functional ‘BB@‘SH'FFQSUE]%' \g%‘?qsﬂﬁ;bwl%fgflﬂ?rﬁ‘ é@n}é‘“iﬂ’ Bﬁﬂ'ﬁgﬁyv‘églgﬁe‘i‘tﬁt ion with
E6 and E7 ( Dys@ffateSfinledrosind ibfie; inbrBIBER tarG43; ArddsiSidd sulbiOmsolidite @l - . 1990,

Sci ence, 248:76-79; Scheffner, et al., 1990, Cell, 63;1129- 1136). Defective
si gnal i ng SrutsuHats; wrozslerzqniglating pinosiatingzorubigio Bydroshiesisiene, 10:'341- 347) or

c-Kit (L1 et at, GhfGuCane: afRin AP AT lorkiilBh bl dor ™ot on of

testicul ar tum)rs in mce expr essi ng I nce c-ki't kinase
activation i s qoempouras of the invention igendes 2&-epirl,2hdikyslronyvitanhia DX; hie conpounds of

the invention i I qhi.bi 1 Hsp9 200 5576 PCT/ US2005/ 041779 -124 and
t hereby cause %@‘gg‘é"éqaﬁ’é’? ebq‘cgéu ‘i qﬁq g%ypmollJ Pz%fsg\/entl ng or
treating t estdl@dﬂleﬁhnim memsta,tmbtmmh ahﬁmnsttna;mﬁnhmam\foftuﬁ,

Expr essi on of c-.Ki t?ilpegaﬁrmce tunors shows that the receptor is expressed

by the ngj |ta§n‘8‘?le rupjging pMSACEng) 28agFslidg ANasTogele; ¢ kit i s expressed

inonly a 5 rdndfgtapholRie; 4 bEERTsE MHRS torsShitIDARY B antfonidt G; antddélik; afe@NC. Res.
51:1811-1816; Raj ﬁ*e?t de ill\/"Eg ts, et al., 1994, Int. t?b Andirol 17 85-92;

| zqui er do, et rsa zmeglarphggene%mem-l antiandogen, pEBtaticeyrelaByer . et at, 1995,

J. Uol., 153: CIin.
oncol ., 122 303?’11%55'%%&’ S,éﬂnﬁdﬂiésﬁslgﬂ‘wﬁE“’z’a"s.e'(,?Sje gm‘dl&%s g}r"gf;am??c'%g 408) .

Ther ef or e, degﬂpadam genefodylakars; ap@l@@dﬁ&u}“@fﬁ@pﬂﬂhp mld,uamarC@ﬂ’-lmPﬂBmo by the
corrpounds in Wi e ih eat nent

of these cancer mmgégﬁih% asﬁl!a‘fm%re%cgﬂpe’ss us?'ﬁrou qgtnfﬁémgse tf rzfrall nervous
syst em of devaadmﬁtauitg3 raasbetndrs azaeuin;tabatyrpsihg; dadratid IIEdq@iveﬁmsmlaauggest s arole
in growh, ration fferenti t|on of neur oect oder mal

Expr essi on of Bg%&l‘ JHAgONIFLS: “%%"hf%’éﬁq’i‘ Efa@EPSP‘H"’FhE"’t% EltF“?1 brain
(Hanel ,. et al deniq&%s béta-aNEMAh& bela€lamycis B; Bezmmw&)d bE&PHRSsitopn of c-kit has

al so been observed in nornmal human brain
bicalutamide; bisantrene; bisaziridinylspermine; bisnafide; bistratene A; bizelesin;

20  breflate; bropirimine; budotitane; buthionine sulfoximine; calcipotriol; calphostin C;
camptothecin derivatives; canarypox IL-2; capeeitabine; carboxamide-amino-
triazole; carboxyamidotriazole; CaRest M3; CARN 700; cartilage derived inhibitor;
carzelesin; casein kinase inhibitors (ICOS); castanospermine; cecropin B; cetrorelix;
chlorlns; chloroquinoxaline sulfonamide; cicaprost; cis-porphyrin; cladribine;

25 clomifene analogues; clotrimazole; collismycin A; collismycin B; combretastatin
A4; combretastatin analogue; conagenin; crambescidin 816; crisnatol; cryptophycin
8; cryptophycin A derivatives; curacin A; cyclopentanthraquinones; cycloplatam;
cypemycin; cytarabine ocfosfate; cytolytic factor; cytostatin; dacliximab; decitabine;
dehydrodidemnin B; deslorelin; dexamethasone; dexifosfamide; dexrazoxane;

30  dexverapamil; diaziquone; didemnin B; didox; diethylnorspermine; dihydro-5-
azacytidine; 9- dioxamycin; diphenyl spiromustine; docosanol; dolasetron;

doxifluridine; droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine;



tissue (Tada, et al. 1994, J. Neuro., 80:1063-1073). Gioblastoma and
astrocyt orwQ 200655860 defi ne the majority of intracrani al pomwsseosedirae from
neopl astic transformation of astrocyte 0(_Levi n, et al., 1997, Principles &
Practice of Oncol ogy, 20 2022-2082). EX %essi on of c-kit has been observed
in glioblastoma cell lines and tissues (Berdel, et al., 1992, Canc. Res.,

52: 3498- 3502; el 9 o , : T ulla, et
al ., 1995, Acte.]iglﬁﬁsb"reb%d'aéuhqc’fma Q%ﬂ‘%s %%ﬁée“éig%‘é%uggﬁ‘?’ﬁ&%f’"%’ It with
astrocyt ona pastohustipe amldges sstrdgen agoniRés estiogendntagenistspetaiidazolef c-kit in
normal astrocyte n_nmade 25 Canc.,

.nave heen Nat al i, l.. .. 1992, lnt. J.
52:197-20 1), e}"l’%&@? BieBlFe f@%ﬂﬁs‘%&@%’?r ?a%%!’%‘?%é%!’itﬁ‘?% ,%%f?l‘{“e ot her s
report it is rfirfastevide; awpitidolflesdldstine fluasterone AR rabidey flacrodaddorhiRinl 15) . I n
the former _ case, high |l eyels of c-kit expressjion ipn high grade tunors were
observed (Kri iygr,°°€lf’gdeailf9r,°“m%,f°rﬂéﬁ?"8§ fgs‘ggc.“i;éjﬁtpﬁ‘fg}“,e; Sﬂ_%glr"g‘a\@ inthe latter
case resear chagaphRin® gilidh Infirdd gald@itaBink; gahivelRX pélAfatOihibRodSt r ocyt omas. I'n
addi tion, contradictory reports of c-kit and 30 SCF expression in

neur obl ast onasgeniciabiney glytathionednhibiterss hepsylfemi hezgulimhexamateylenea  cel | | nes
of ten express ypGE, . gl tee 40 Ardcnmar ., C-kit was
detected in aboutet%‘&%*f”@é@r‘%ﬁ%@@ﬁ%&@’ %Flginsl(@&i/f\g@’ ¥6un |§1’ 18% of tunors
WO 2006/ 0557 6 (lnrgayingSHomastaimid@oacridores;(idepikmods impsungstifn@ 5t peptidass,

86: 3132-3138) .. | ntra her st udi (Cohgn al .. 994, Bl ood,

84: 3465 a4 o) e RERET Gt Fobb hBhet MR R BhaeureBRREs “ekant ned
cont ai ned c- KiihteSéukimyiobenguate; lododuxorubioth; ipomeatoideriroplact) drisbglidies; r ecept or

and |igand wer.e observed .in 45% of . tunor sanples,examned.. |ln two cell

M hes, 5 ant | JEobeRoai POReES PRt e DB PRk Rt e o uggest | ng ¢ ha
the SCF/ c-kit JafbllafaN fRcétReasrOstide] IBHARGLIN; JerBERAVAN; IEARARRuIfERL al ., 1994,

Bl ood, 84: 3465- 34722. Theref ore, degradation of c-kit caused by the

i nhi bition of lepplde irwettqaele'_cls#ﬁmjmg%it@g factps; levkpepeiatpha interferens an

10 2. Combnat o RELCRR bR RN, FABGRIIE, ool BERAOIE nel® The "

i nventi on al spofyaminechaslogus; hipethilisfdisacahoridet feptide; lipephilicrpdatinmmnagi ng, or

arel ) o 20119, Rk Kingh SO SRR PR B 1L

need t hereof dosxattrohg; lowstatindoooibingslunétedangutetivianéaplyrmnlysafiptiney nore ot her

therapies (e. q'yt”lc ;%?)teide%;r merITiDtarngine; mannostatin A; marimastat; masoprocol; maspin;

20  matrilysin inhibitors; matrix metalloproteinase inhibitors; menogaril; merbarone;
meterelin; methioninase; metoclopramide; MIF inhibitor; mifepristone; miltefosine;
mirimostim; mismatched double stranded RNA; mitoguazone; mitolactol; '
mitomycin analogues; mitonafide; mitotoxin fibroblast growth factor-saporin;
mitoxantrone; mofarotene; molgramostim; monoclonal antibody, human chorionic

25  gonadotrophin; monophosphory! lipid A+myobacterium cell wall sk; mopidamol;
multiple drug resistance gene inhibitor; multiple tumor suppressor 1-based therapy;
mustard anticancer agent; mycaperoxide B; mycobacterial cell wall extract;
myriaporone; N-acetyldinaline; N-substituted benzamides; nafarelin; nagrestip;
naloxone+pentazocine; napavin; naphterpin; nartograstim; nedaplatin; nemorubicin;

30 neridronic acid; neutral endopeptidase; nilutamide; nisamycin; nitric oxide
mddulators; nitroxide antioxidant; nitrullyn; O6-benzylguanine; octreotide;

okicenone; oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral



prophylactic or therapeutic agents that are currently being used, have been
used, are wRnrodwosssobe useful or in devel opnent for use PaTIUM0BOEVENt | ON,
treatnment or anelioration of a prolifengjive disorder, such as cancer, or
one or nore synptons associated with said proliferative disorder). 20 The
prophylactic or therapeutic agents of the conbination therapies of the

i nvention can &fokiitthdicet; ofrfdplAtiafeariong dxiligéting OXakbme¢th; palaudming; specific
enbodi ment, the conbinatjon t,gér,api es of the invention conprise one or nore
conpounds and RAM{tAbizoxiRPamidropiciasidy paggryiriclpanomifene; garabacny | acti ¢ or
therapeutic aﬁ&li%‘tid@?g?asﬂ%g%_sé Bl dSHEEpIRBAPFYIFNINE séfitith Ofenfdstaii d
conpounds. | n anot her speci f1c_embodi ment, the conbination therapies of

t he invention Redirprole; perfiybropy perfesfamideopenidliirdephek phenazinexdinii on and at | east
one ot her ther . fiops 4.1 € 1 her j.c. agent) which
has a di ffeir]enlfm' ﬁ%‘é‘%ﬁ?g}}%@? ét%gtl?héﬁ{o?ﬁgﬁlﬁg‘%ipgo%gpﬁ%% nog(!;s&%}drqg’certai n

enbodi nent s, t pisrubiciiyi piritréxim; plévetimpA; placetifi B; plasmpinegenrectivatoniatibitoon i npr ove t he
prophyl actic or tt her apeyt i c gffect of Qne. or re.co%?nds 0 of the ‘

i nvention by fRIATTLAIRLY BgHRYRLrompaadsy RaHmBIHRR PR DUTRET addi ti ve or
syner gi sti c efdodiuin; pbmr&ﬁydilﬂip&dﬁﬁbwﬂ?i@ﬁttﬁs-a&ihend}pf&ﬂaglaﬁdiﬁ)m;t her api es of the
present invention reduce the side effects assocjated wth the therapies

(e.g., prophyl EErEMSH _%ﬁ@ﬁﬁ@%é?@éeqj@m‘lﬂSM‘iﬁlﬁmSﬂ%i_“ kinpsesCt her apeut i ¢
agents). |1y cenhiBitdr; FERAILINRR CSinhibliérs GRIRARAL pofeid HRSsRIpRSspRitasene  present
i nvention reduce_the effective dosage of one or nore of the therapies. The
prophyl acti ¢ oiphibiierspyaine neclepgids phosphorylase inkibitars Purmyring pevazglpassidinan be

adm nistered t ' l{y&gﬂ | hiSts! RfirSadE

phar maceut i cal ﬁrgoﬁﬁggﬁ?%ﬁﬁ@%ﬁgﬁat | egaztbr:’tt)}g%&a ﬁ{tugt,s’ lJtaﬁe prophyl actic
or therapeut i cramgeatios; ra$ farmesylpottin transfeyase tinhébitops; eas inhibitdss raseBARI st er ed

orophyl acti & onpird Ridffins CeRERMaBL TR RETR 6 Rle: BERIE bR by ¢ ne
same or di ¥ erRiitetinamidesrogletimitie; rohittkine, romurtiden rauiniraed; ritigisoiedli; nent , a
Dheene o | ol Ssbtee e SO S Sl A T Findbe on
treat, nmanage, seffusti¥Picheucaice drived OktibiRF qtzcéem_dﬂ'ﬁ&ﬂrc;teﬁdes:ssi@im as cancer, o
one or nore synptom_thereof. I n accordance with the invention,:

phar maceut i cal Tans@epensinhibiazs; dgna} wssiWemmPéﬂatﬁﬁ'ysiaglg@%ﬁ*ﬁ&i@?@@néiﬁs or nore
ot her - agent s (fofin; iR U Atane: biuhRFRBAME! SaRRESHeAy MR s@igro Ur T ent |y

bei ng used, have béen use€
20 somatomedin binding protein; sonermin; sparfosic acid; spicamycin D;

spiromustine; splenopentin; spongistatin 1; squalamine; stem cell inhibitor; stem-cell
division inhibitors; stipiamide; stromelysin inhibitors; sulfinosine; superactive .
vasoactive intestinal peptide antagonist; suradista; suramin; swainsonine; synthétic
glycosaminoglycans; tallimustine; tamoxifen methiodide; tauromustine; tazarotene;

25  tecogalan sodium; tegafur; tellurapyrylium; telomerase inhibitors; temoporfin;
temozolomide; teniposide; 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

30 factor; translation inhibitors; tretinoin; triacetyluridine; triciribine; trimetrexate;
triptorelin; tropisetron; turosteride; tyrosine kinase inhibitors; tyrphostins; UBC

inhibitors; ubenimex; urogenital sinus-derived growth inhibitory factor; urokinase
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thereof by ddmi ni st QFheﬁgl‘Weﬁpemaée“tﬁg‘ﬁWBﬁ?aEmBle‘fdn‘é CPRYBAEGNI¥ith the
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a subj ect by anyediGyt fie KEANENL t l I ortaR&eSih kh ,ﬁéﬁgqgl of routes
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Wt h the Conpobositfan), nitlosoutens €d.) carmistid¥, idmusitne)iest)] orgridzendsq(dévatbagingy t heory,
it is believed that. the compqunds of t i nventjon can be particylarly
effective at tF& t?ﬁ‘f@mglﬁﬁ?gﬁlg‘e&ﬁ@%‘ ESSH’EQF %Eégea%&wrﬁem"?q 9@'&‘5’
resistant. Alt houighaneies IthO SeMB& Hnd Compéiitichs bfthé indkAtonGRIAER but 41886t

regressi on, nost agents that are currently used to treat cancer target only

one pat hway t dimited#n folie acjd arpdoeda 2., metoBeRAR), oripyrimidine anglogsi¢cos, after

Lreatrent st N L) GriRDRRI GREIP! REEARTKAE (RORANT,, RnloHgRy, deve! ops
mul tidrug resi stjygﬁcé gl’ﬁ{émno ﬂ(%nsée?’ response posi ivef’f&t’o tréatment. One of
t he advant ages Examplasipfriatiiral praduptd 0sefil dori the treatment phpreventioepfil-cef its client
proteins, whic re I r ' i s Gri.pti actors
vl ved i n s Qs Pas s BEARE i SenBERnEhn BRI " e
;1)r5 ogressi on of limiuadeol*vinéﬁkuualoidg(?.igbivmblastiroi/inbﬁ@ﬁ@), ppipadogbﬁ}oaomt(hgfl of short
15 CLroulting suerah BALMEYE of GhuriRin, BooSlSR! Sibnt ! Sanes e Ly

20  L-asparaginase), or biological response modifiers (e.g., interferon alpha).

Examples of alkylating agents that can be employed in combination with the

compounds of the invention include but are not limited to, nitrogen mustards (e.g.,
mecﬁloroethamine, cyclophosphamide, chlorambucil, melphalan, erc.), ethylenimine
and methylmelamines (e.g., hexamethlymelamine, thiotepa), alkyl sulfonates (el.g.,

25  busulfan), nitrosoureas (e.g., carmustine, lomusitne, semustine, streptozocin, ezc.), or
triazenes (decarbazine, 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,

30 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



believed that treatment of cancer with an Hsp90 inhibitor of the invention

ei ther alypg8goeRissish Conbi nation with other chenotherapeggirfisd@enisye i s nore
likely to result in regression or elimpngtion of the tunmor, and less likely

to result in the devel opnent of nore aggressive multidrug resistant tunors
than other currently available 20 therapies. Anticancer agents that can be

co- admi ni stere(bgwatéposlh@ t&ﬁﬁﬂ@mﬁﬁﬂﬁtlmtlcﬁt@g dcANGICIPD, ddafibrdBiRin]axol r"", al so

referred to as pacll axel ", | I -known anti- cancer drug whi ch acts by
enhanci ng and é@?@qulrz,uhlﬂgmwwm}tcawm ML) FAZYTBGe- 8o haASPRIASIRAE)T B 0l , Ssuch

as TaxotereTM g ﬁ % een S%hﬁteg@,%hﬁlgvg thepg%@hgﬁﬁngsna[ﬁs a common

structurefeature jown to i1ty to arrest cells
in the &2-M phalswndtselsefol tbt mbrtﬂeatmnucmmreapntionhfmnperontlwfmqthaﬂs@ndubul es.

O her anti-gancer aent hat I na t.h the
conpounds of -t FEPRRE: Srabe PrerRRireRuE R e Rutef BT Rt digh |

Bl eonyci n, Vi npal SJrédnisoné)| ﬁrpgestmsre gachydtox,ypmgeaeﬂoms cd@roatmmegesﬁdla&edae

hydr ochl ori de; 0 acronij ne; el esin ?41 lﬂ) t}n

ambonyci n; amel§ rmﬁ%gea@anafl@‘atérﬁ%%q"a{ee&ﬁ "éﬁggﬁ 1"% eStr é}‘ﬁg’t rozol e;

ant hrarryci N,  agRREREeNASE; tamSARM), laﬂdro %ttbﬁbd?&on azot onyci n;
bati mastat; benzodepa; bical utam de; |san rene WO 006/ 055760

PCTI US2005/ o41ﬂv@(yrne1t2®nmw@e¢fpsﬂn|(q§, flptamide). iggradaireria yalessiag hpmmaseesi n;
bl eomycin syl T 2850 DL MApRAE SeﬂﬁeP{gems'a{anAOfﬂerﬁkmnﬂ@}ﬁé{hé&'and cactinonycin;

cal usterone; cara et de carg mer car l'at'in; carmustine; carubicin
hydr ochl ori de; c@apcmmloeswﬁthe ingehtibn faydlie; treatrilﬂnbomm(mtlm ofcianagk mde n;

cl adri bi ne; crigspat ol cl.ophas am d ytara acar bazi ne;
Gaunor ubi o! n_ bk DR pesr iR s mp EXGIGR: CRBRB kithoblgtiny AR S (G
dezaguani ne negitogdnerone)] substitutederea ckcgsmydiwyuraa), ﬁahsalrhybtaszina deﬂmadvochl ori de;
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epi propi di ng; epi r uitaéiplesidy sritPednte&agéls wﬂ&lbhdt@;eh@tmgsarsuﬂpthem WY
hydrochl ori de; est rarrustl ne; estranustine phosphate sodium et am dazol e;

et oposi de; et Bhases dye to,viahilizationor ighibition aEmicrotifiudes and Whirh car be wed e
fazarabi ne; fe@ér{%nhaﬁiogewlth the Wohn@ds%?theflﬁ\ﬁﬂﬁ’&ﬁml{i@e WiktPhdltsionftheior our aci | ;
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LI mofosine; i ke Wehdlatih 16 (1% KGR 9s BESIBRAIREE-376128), Mivobulin

20  isethionate (also known as CI-980), Vincristine, NSC-639829, Discodermolide (also

known as NVP-XX-A-296), ABT-751 (Abbott, also known as E-7010), Altorhyrtins
| (such as Altorhyrtin A and Altorhyrtin C), Spongistatins (such as Spongist_atin 1,

Spongistatin 2, Spongistatin 3, Spongistatin 4, Spongistatin 5, Spon'gistatin'6,
Spongistatin 7, Spongistatin 8, and Spongistatin 9), Cemadotin hydrochloride (also

25  known as LU-103793 and NSC-D-669356), Epothilones (such as Epothilone A,
Epothilone B, Epothilone C (also known as desoxyepothilone A or dEpoA),
Epothilone D (also referred to as KOS-862, dEpoB, and desoxyepothilone B ),
Epothiloné E, Epothilone F, Epothilone B N-oxide, .Epothilone A N-oxide, 16-aza-
epothilone B, 21-aminoepothilone B (also known as BMS-310705), 21-

30  hydroxyepothilone D (also known as Desoxyepothilone F and dEpoF), 26-
fluoroepothilone), Auristatin PE (also known as NSC-654663), Soblidotin (also
known as TZT-1027), LS-4559-P (Pharmacia, also known as LS-4577), LS-4578
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20  University), Vanadocene acetylacetonate, T-138026 (Tularik), Monsatrol, Inanocine
(also known as NSC-698666), 3-IAABE (Cytoskeleton/Mt. Sinai School of
Medicine), A-204197 (Abbott), T-607 (Tularik, also known as T-900607), RPR-
115781 (Aventis), Eleutherobins (such as Desmethyleleutherobin,
Desaetyleleutherobin, Isoeleutherobin A, and Z-Eleutherobin), Caribaeoside,

25  Caribaeolin, Halichondrin B, D-64131 (Asté Medica), D-68144 (Asta Medica),
Diazonamide A, A-293620 (Abbott), NPI-2350 (Nereus), Taccalonolide A, TUB-
245 (Aventis), A-259754 (Abbott), Diozostatin, (-)-Phenylahistin (also known as
NSCL-96F037), D-68838 (Asta Medica), D-68836 (Asta Medica), Myoseverin B,
D-43411 (Zentaris, also known as D-81862), A-289099 (Abbott), A-318315

30 (Abbott), HTI-286 (also known as SPA-110, trifluoroacetate salt) (Wyeth), D-82317
(Zentaris), D-82318 (Zentaris), SC-12983 (NCI), Resverastatin phosphate sodium,

BPR-0Y-007 (National Health Research Institutes), and SSR-250411 (Sanofi).
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proliferative disorders, such as cancer. Preferred pharmaceutical compositions and
dosage forms comprise a compound of formula (1), (II), (III), V), (V), (VD), (VID),

(VII), (IX), (X), or Table 1, or a pharmaceutically acceptable prodrug, salt, solvate,

clathrate, hydrate, or prodrug thereof, optionally in combination with one or more
25  additional active agents.

A pharmaceutical composition of the invention is formulated to be
compatible with its intended route of administration. Examples of routes of
administration include, but are not limited to, parenteral, e.g., intravenous,
intradermal, subcutaneous, oral (e.g., inhalation), intranasal, transdermal (topical),

30 transmucosal, and rectal administration. In a specific embodiment, the composition
is formulated in accordance with routine procedures as a pharmaceutical

composition adapted for intravenous, subcutaneous, intramuscular, oral, intranasal
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20  oral dosage form used to treat the same indication. This aspect of the invention will

be readily apparent to those skilled in the art. See, e.g., Remington's Pharmaceutical
Sciences (1990) 18th ed., Mack Publishing, Easton PA.
Typical pharmaceutical compositions and dosage forms comprise one or
more excipients. Suitable excipients are well known to those skilled in the art of
25 pharmacy, and non-limiting examples of suitable excipients are provided herein.
Whether a particular excipient is suitable for incorporation into a pharmaceutical
composition or dosage form depends on a variety of factors well known in the art
including, but not limited to, the way in which the dosage form will be administered
to a patient. For example, oral dosage forms such as tablets may contain excipients
30 not suited for use in parenteral dosage forms.
The suitability of a particular excipient may also depend on the specific

active ingredients in the dosége form. For example, the decomposition of some
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and heat accelerate the decomposition of some compounds. Thus, the effect of
water on a formulation can be of great significance since moisture and/or humidity
are commonly encountered during manufacture, handling, packaging, storage,
25  shipment, and use of formulations.

Anhydrous pharmaceutical compositions and dosage forms of the invention
can be prepared using anhydrous or low moisture containing ingredients and low
moisture or low humidity conditions. Pharmaceutical compositions and dosage

~ forms that comprise lactose and at least one active ingredient that comprises a
30 primary or secondary amine are preferably anhydrous if substantial contact with
moisture and/or humidity during manufacturing, packaging, and/or storage is

expected.
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conventional pharmaceutical compounding techniques. Excipients can take a wide
variety of forms depending on the form of preparation desired for administration.
For example, excipients suitable for use in oral liquid or aerosol dosage forms
25  include, but are not limited to, water, glycols, oils, alcohols, ﬂavorihg agents,
preservatives, and coloring agents. Examples of excipients suitable for use in solid
oral dosage forms (e.g., powders, tablets, capsules, and caplets) include, but are not .
limited to, starches, sugars, micro-crystalline cellulose, diluents, granulating agents,
lubricants, binders, and disintegrating agents.
30 Because of their ease of administration, tablets and capsules represent the
most advantageous oral dosage unit forms, in which case solid excipients are

employed. If desired, tablets can be coated by standard aqueous or nonaqueous
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20  cellulose, and mixtures thereof.

Suitable forms of microcrystalline cellulose include, but are not limited to,
the materials sold as AVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581,
AVICEL-PH-105 (available from FMC Corporation, American Viscose Division,
Avicel Sales, Marcus Hook, PA), and mixtures thereof. One specific binderisa

25  mixture of microcrystalline cellulose and sodium carboxymethyl cellulose sold as
AVICEL RC-581. Suitable anhydrous or low moisture excipients or additives
include AVICEL-PH-103J and Starch 1500 LM.

Examples of fillers suitable for use in the pharmaceutical compositions and

dosage forms disclosed herein include, but are not limited to, talc, calcium carbonate
30 (e.g, granules or powder), microcrystalline cellulose, powdered cellulose, dextrates,
kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized starch, and mixtures

thereof. The binder or filler in pharmaceutical compositions of the invention is
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of the invention conprises one or nore prophylactic of therapeutic agents

ot her than a gumpandehixshres thereofivention, or a
Lubricants that can be used in pharmaceutical compositions and dosage

20  forms of the invention include, but are not limited to, calcium stearate, magnesium
stearate, mineral oil, light mineral oil, glycerin, sorbitol, mannitol, polyethylene
glycol, other glycols, stearic acid, sodium lauryl sulfate, talc, hydrogenated
vegetable oil (e.g., peanut oil, cottonseed oil, sunflower oil, sesame oil, olive oil,
corn oil, and soybean oil), zinc stearate, ethyl oleate, ethyl laureate, agar, and

25  mixtures thereof. Additional lubricants include, for example, a syloid silica gel
(AEROSIL 200, manufactured by W.R, Grace Co. of Baltimore, MD), a coagulated
aerosol of synthetic silica (marketed by Degussa Co. of Plano, TX), CAB-O-SIL (a
pyrogenic silicon dioxide product sold by Cabot Co. of Boston, MA), and mixtures
thereof. If used at all, lubricants are typically used in an amount of less than about 1

30  weight percent of the pharmaceutical compositions or dosage forms into which they

are incorporated.

2) Controlled Release Dosage Forms
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20 orcontrol the condition in a minimum amount of time. Advantages of controlled-
release formulations include extended activity of the drug, reduced dosage
frequency, and increased patient compliance.

Most controlled-release formulations are designed to initially release an

amount of drug (active ingredient) that promptly produces the desired therapeutic

25  effect, and gradually and continually release of other amounts of drug to maintain
this level of therapeutic or prophylactic effect over an extended period of time. In
order to maintain this constant level of drug in the body, the drug must be released
from the dosage form at a rate that will replace the amount of drug being
metabolized and excreted from the body. Controlled-release of an active ingredient

30  can be stimulated by various conditions including, but not limited to, pH,

temperature, enzymes, water, or other physiological conditions or compounds.
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little, if any, | act os¥. I 0 e term"| actose-free" neans that

t he anount of .. . .
Parenteral dosage forms can be administered to patients by various routes

20  including, but not limited to, subcutaneous, intravenous (including bolus injection),
intramuscular, and intraarterial. Because their administration typically bypasses
patients' natural defenses against contaminants, parenteral dosage forms are
preferably sterile or capable of being sterilized prior to administration to a patient.
Examples of parenteral dosage forms include, but are not limited to, solutions ready

25 for injection, dry products ready to be dissolved or suspended in a pharmaceutically
acceptable vehicle for injection, suspensions ready for injection, and emulsions.

Suitable vehicles that can be used to provide parenteral dosage forms of the
invention are well known to those skilled in the art. Exaniples include, but are not
limited to: Water for Injection USP; aqueous vehicles such as, but not limited to,

30  Sodium Chloride Injection, Ringer's Injection, Dextrose Injection, Dextrose and

Sodium Chloride Injection, and Lactated Ringer's Injection; water-miscible vehicles
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Suitable excipients (e.g., carriers and diluents) and other materials that can

be used to provide transdermal, topical, and mucosal dosage forms encompassed by

20 this invention are well known to those skilled in the pharmaceutical arts, and depend
on the particular tissue to which a given pharmaceutical composition or dosage form
will be applied. With that fact in mind, typical excipients. include, but are not
limited to, water, acetone, ethanol, ethylene glycol, propylene glycol, butane-1,3-
diol, isopropyl myristate, isopropyl palmitate, mineral oil, and mixtures thereof to

25 form lotions, tinctures, creams, emulsions, gels or ointments, which are non-toxic
and pharmaceutically acceptable. Moisturizers or humectants can also be added to
pharmaceutical compositions and dosage forms if desired. Examples of such
additional ingredients are well known in the art. See, e.g., Remington's
Pharmaceutical Sciences (1980 & 1990) 16th and 18th eds., Mack Publishing,

30 Easton PA.



containers (e.g., vials), blister packs, and strip packs. The invention
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dosage forns are prepare ng the active
i ngredi ent s wilipbphiliajtyiofl oneermare setive ingeddientsciows theichpswieideliveay. ringhis, or bot h,
and then s hapirgg%.rcf, rs]tecargtrcg ga%cstervie % g li}gig %ehqag ifc{r?}ge formulation, as an emulsifying
agent or surfactant, and as a delivery-enhancing or penetration-enhancing agent.
20 Different salts, hydrates or solvates of the active ingredients can be used to further

adjust the properties of the resulting composition.

5) Dosage & Frequency of Administration

The amount of the compound or composition of the invention which will be
effective in the prevention, treatment, management, or amelioration of a proliferative
25  disorders, such as cancer, or one or more symptoms thereof, will vary with the
nature and severity of the disease or condition, and the route by which the active
ingredient is administered. The frequency and dosage will also vary according to
factors specific for each patient depending on the specific therapy (e.g., therapeutic
or prophylactic agents) administered, the severity of the disorder, disease, or
30  condition, the route of administration, as well as age, body, weight, response, and

the past medical history of the patient. Effective doses may be extrapolated from
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car boxynet hyl Bention dardheeanditigns deagribed herpin lisavithinghe range of fiem pbnus091or | ow

noi st ure exci pj b ' L= arch 1500 LM
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Disintegrants are used in the conpositions, of the invention to provide
t abl et s about 200 mg to about 1000 mg per day as either a single dose or divided doses,
depending on the patient’s global response. It may be necessary to use dosages of
20 the active ingredient outside the ranges disclosed herein in some cases, as will be
apparent to those of ordinary skill in the art. Furthermore, it is noted that the
clinician or treating physician will know how and when to interrupt, adjust, or
terminate therapy in conjunction with individual patient response.
Different therapeutically effective amounts may be applicable for different
25  proliferative disorders, as will be readily known by those of ordinary skill in the art.
Similarly, amounts sufficient to prevent, manage, treat or ameliorate such
proliferative disorders, but insufficient to cause, or sufficient to reduce, adverse
effects associated with the compounds of the invention are also encompassed by the
above described dosage amounts and dose frequency schedules. Further, when a
30 patient is administered multiple dosages of a compound of the invention, not all of

the dosages need be the same. For example, the dosage administered to the patient

may be increased to improve the prophylactic or therapeutic effect of the compound
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are incorporated. Zhe @&3§és@fb%§hﬁ%tﬁ%§&eﬁ%&ﬁﬁ%gﬁﬂi&ﬁer%n?&ﬁ@b&ﬁﬁ%ﬁo
PCT/ US2005/ 041779 -141 Active ingredients of the invention can be

adni ni stered By Byention) Which have beeneor arpeaprentlyrbeing used to pevgntaaca-crasagsat are
vel | known to g Rasgerve Widdtdans, Yuchi it tdncdrorloR€ ofthbre symptoms thereof can be

20  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 proliferative disorders, or one or more symptoms thereof, are used in
the combination therapies of the invention. The recommended dosages of agents
Current]y used for the prevention, treatment, management, or amelioration of a

25  proliferative disorders, such as cancer, or one or more syniptoms thereof, can
obtained from any reference in the art including, but not limited to, Hardman et 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

30 herein by reference in its entirety.

In certain embodiments, when the compounds of the invention are

administered in combination with another therapy, the therapies (e.g., prophylactic



Exampl es include, but are not limted to, those described in U S. Patent
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t hei r non- contyoRishe U8 RANALRFPEY fichrs to R4 8IS ¥part! MehdtRe10Tl6 h%ﬂrs@?e[d,@@' Iy

desi gned control |l ed-rel ease preparation in nedical treatnent iIs

char act er i zed heyrsdo #8 houssiznag 4&haues ta OB bewrmaparty &2 hepreie®0dputs apast, 60re 20 or

control thg cogict) ?i‘héu!?T ahalh ) Wéggﬁ’}l&hs &;atrt; hgﬁourﬁg‘bg%ﬁl%ﬁarpfor gontrol | ed-

rel ease fornulations 1nc e exten act| t rug, reduced dosage
frequency, andours¢e E2skemirgrarti édmonecambpliment, éwo drsoredlemapiasi(é.gd- r el ease

formul ati ons are.design to j.nitiall el ease an. amount of drug (active
nared; ent) t RPRBEIERDerineatiC s andedrioRRES ihin BERIS pfbnisY, L0 ane
gradual | y and cont im¢edalnyenitelingns, e oposy confpoumdsf (e iteritior androae 6 ai n thi s

| evel of therapeutic or ,prophyl acti ff.ect, over ,an extended. riod of tine.
In order to ?rﬁf’tQFW%? egp@ai@g-eppw&ygﬁggq ordhergpeyic aggnishare l%%&‘??l%t he drug nust

be rel eased fadfiidtéred. dopalialg tHePdpirdolves the béminiberhtiod dfla firStRheAsy é&.@.?a amount of

drug being netabolized and excreted fromthe body. Controll'ed-rel ease of an
active i ngr edifEssttPraphylagtic esdhesanenti agents) fora pasiod ofiimedfatiowsdhydhe ncil udi ng, but

Condi t 1 one. or omee SRS oy e K ¥ ecnl Bt 1 OGFen BB SBRAY. T e ar
ext ended r el edeora pesiodhof tme.dnllofedtblyitle ddmimstration of othirdithesapyde.g¢ mthidpeut i cal | y
or prophyl actical el {rshidrhpeGuhRMY foPd pdicd AFRAY Iy & fohR! 4R réhelting
20 this sequential administration, i.e., the cycle in order to reduce the development of
resistance to one of the agents, to avoid or reduce the side effects of one of the
agents, and/or to improve the efficacy of the treatment.
In certain embodiments, administration of the same compound of the
invention may be repeated and the administrations may be separated by at least 1
25  day, 2 days, 3 days, 5 days, 10 days, 15 days, 30 days, 45 days, 2 months, 75 days, 3
months, or 6 months. In other embodiments, administration of the same
prophylactic or therapeutic agent may be repeated and the administration may be
separated by at least at least 1 day, 2 days, 3 days, 5 days, 10 days, 15 days, 30 days,
45 days, 2 months, 75 days, 3 months, or 6 months.
30 In a specific embodiment, the invention provides a method of preventing,
treating, managing, or ameliorating a proliferative disorders, such as cancer, or one

or more symptoms thereof, said methods comprising administering to a subject in



(ry), (rep)y, (rvy, (Vv), (M), (M), (Mi11), (b, (X), or Table 1, or a
phar maceutw@ adobpss7ex cept abl e salt, sol vate, hydrate, cl apdrasmos/os7pr odrug
t hereof, in spheroids which 5 further cogprise mcrocrystalline cellulose
and, optionally, hydroxypropyl nmethyl- cellul ose coated with a m xture of

et hyl cellul ose and hydroxypropyl nethylcellul ose. Such extended rel ease
formul ations Crﬁedtherebfe@@ewat 1eR8e130digng, prefekdbfy: at Rabteds0 pikkg, 4 1eddt508 71, the

tirel f ted h b f 0 A f
cont 1 ol | ed. r o1 Hedkde AlEtsh: gliEu 16t § MEKE: ok Bt D P i IS ARG mbout 696 t 0
about 40% 2 COEROSIRRE KIS ng) o s 100 AL e b w9, (V11),

(Vi h)y, (11X, , phar maceutrcal | y accéptabl e salt,
sol vat e, hydra1t5@ mg/lgg atﬁrlmsgooong/lpﬂ@dmxgﬁmmémore@ynmen@mftheabout 50% t 0

bout 0. 259 ¢ oNEEa BiceREhy JBF profeaF onb e SEA e ARE BB AR L. Do

wherein the spﬂvenyoi dhys, anee mmiadhyuﬂmbb eyefyiddnys ®ned every bdnyp,amcdz eweny gonpri sed
of ethyl cellu|ose and oxy ro t hyl.cel | ul ose., 3) Parenteral Dosage
Fornms Parent er‘{st » QB EVF Y 85‘?’?‘%@2@ “ﬁ?@t%&&vﬂtkﬁﬁ%w %f OTBYCPar i ous
routes 20 incheh.ng, but not limted to, subcutaneous, intravenous

(i ncluding bolus injection), intramuscular, and int raarteri al . Because
their adm nistration typically bypasses patients' natural defenses agai nst
cont am nanfgs, par et er apudeealedieng® are preferably sterile or capable of
being sterilized prior to admnistration to a patient. Exanples of
parenteral dosage flb¢&empensdsiekthe ipyentionmay e used es resenrehotools forexasple, r eady 25
for injection, sg@ﬂpé [ in a

phar maceut i cal f’sw‘éag‘f;@g?% e vehi c'it“se?1 %F‘gldﬁj&g %@grtl&{sg%tség{eeﬁyﬁs ready for

i njection, anoﬂls:mmrs tangeds usir@uaffizityl chromeitigrapby, as aatigeonin dpeELISA dr EbISA-ovi de
parenteral e forns i nvention are well own t hose,skilled in
the art. slﬂ(g assiaﬁ,cqrﬁa%tanc{) in af’e v’tﬁo o PR 5 Tﬁe@ tf??rénrc,e A n]jectl on USP;
agueous veh‘i clehsboﬂlmdntsaﬁ' thetuoinpomids kind1ddnepdsitions ofﬂﬁs fﬁcdttlrbmuﬁlhbeappifent nj ecti on,
Ringer's Injectl rl[I)etros I.nj,ection, Dextrose and Sodi um Chl ori de '

I nj ection, and®f ?8 & '“Wﬁg@rm 8; ection; water-niscible vehicles WO

2006/ 055760 PCT/ US?IQ%Mﬂti&Mg’furméA&ﬁﬁéMy xefzrenbélt‘o thfollbwiRgleRsinples et hyl

al cohol, pol yet hyl ene % ycol ty propyl ene glycol; _and non-aqueous
vehi cl es such describlipigin defeil rherﬁrqpeatl%o compaunss pf the sventiasie dowidl be,

apparent to those skilled in the art that many modifications, both to materials and

20  methods, may be practiced without departing from the purpose and interest of this
invention. The following examples are set forth to assist in understanding the
invention and should not be construed as specifically limiting the invention
described and claimed herein. Such variatibns of the invention, including the
substitution of all equivalents now known or later developed, which would be within

25  the purview of those skilled in the art, and changes in formulation or minor changes
in experimental design, are to be considered to fall within the scope of the invention

incorporated herein.

EXAMPLES

30 Reagents and solvents used below can be obtained from commercial sources
such as Aldrich Chemical Co. (Milwaukee, Wisconsin, USA). 'H-NMR and '*C-
NMR spectra were recorded on a Varian 300MHz NMR spectrometer. Significant



peanut oil, sesane oil, ethyl oleate, isopropyl nyristate, and benzyl
benzoat e. W»2g06/085d60 t hat i ncrease the solubility of one pcT/US1085/0f1719he
active 5 ingredients disclosed herein camwal so be i.ncorporated into the
parenteral dosage forns of the invention. 4) Transdermal, Topical, and
Mucosal Dosage Forns Transdermal, topical, and nucosal dosage forns of the
i nvent: on i nclpsals, ardtabulated in thebdrdes: rd (pprd): bbenlliodlhhilﬁlajnuh@ha@l(ld smlglllﬁ ;d,Sprays,
aerosols, crea oi nt nent s els, .sp i ons,. enul si ons,
suspensi ons, ﬁ’h‘?ﬁgﬁr“ﬁ%ﬂ'ﬁ URFIS v ‘E’B“‘Blﬁﬁbg? b&‘l@FISF’gr h goyRlinggonstanifs) ' ¢ g. |
Rem ngt on' s PhaHzae )mﬁ@hmﬁ&k@p@@@n§1980 & 1990) 16th and 18th eds., Mack
Publ i shing, Easton PA'and Introduction to Pharmaceutical Dosage Forms
(1985) 4th ed., Lea & Febiger, Phil adel phia. Dosage fornms suitable for
treating o] ue é&my gcavity can be formul ated as
rmut hvvashglsscoﬂaﬂ ek §Y%£{H& ur oﬁé?b transdermal dosage forns include
"reservoir type" or matrlx type" patches, which can be applied to the skin
and worn for a specific period of\ time to permt the penetratlon of a
desired amount of actiQe ingredierts. SU|t%pg%Hex0|p|ents -.gl, garriers
and dil uents) G ; rialg can € used-19 2arh e
topical, and mucog dos 2f or oJpassed by by 20t i ndentli on wel |
known to those 1§ EtoHn t he pha maceutical arts, dep@®hd on t 0
particular tissue to which a gi veNCBharmaceutical conposition or gge ¥orm
will be applied. W@ that fact ingnd, typical excipients itflude, but are
not limted to, water, acetone, ethanol, ethylene glycol, prclzyl ene gl ycol,

but ane-1,3- diol, isopropyl nyristate, isopropyl palmtate, Nelkghacty | . and
m xtures thereof to 25 formlotions, tinctures, creans, enulsijons, gels or

oi ntments, which are non-toxic and pharnaceutlcally acceptable

Moi sturi zers or hunectants can al so be added to pharnaceutlcab conposi tions
and dosage forns if desired. Exanples of such additional ingredignts are
wel | known in the art. See, e.g., Remington's Pharnmac
& 1990) 16th and 18th eds., Mack Publishing, 30 Easton P
PCT/ US2005/ 041779 -144 Dependi ng on the specific ti Ntreated,
addi ti onal conponents may be used prior to, in conjunct 'tprsﬁr
subsequent to treatnent with active ingredients of the i (SNNERN. For
exanpl e, penetration enhancers can be used to assist in

Compound 76

The hydrazide (M) (1.45 g, 7.39 mmol) and the isothiocyanate (N) (1.59 g,
10 7.39 mmol) were dissolved in ethanol (20 ml) with heating. When the starting
materials were dissolved the solution was allowed to cool to room temperature and a
precipitate formed. This precipitate was filtered then washed with ether to provide
the intermediate (P) as a white solid (2.85 g, 97%). The intermediate (VII) (1.89 g,
4.77 mmol) was heated in a solution of sodium hydroxide (0.38 g, 9.54 mmol) in
15  water (20 mL) at 110°C for 2 hours. The solution was allowed to cool to room
temperature then acidified with conc. HCI. The resulting precipitate was filtered
then washed with water (100 mL) and dried. The crude product was recrystallized
from ethanol to produce compound 76 es a white solid (1.4 g, 75%).
"H NMR (DMSO-dg) 5 9.43-9.53 (bs, 2H),8.11-8.16 (m, 1H), 7.47-7.55 (m,
20 2H), 7.38 (d, J=8.1 Hz, 1H), 7.31-7.36 (m, 1H), 6.98 (d, J/=8.1 Hz, 1H), 6.71 (s,
1H), 6.17 (s, 1H), 3.98 (s, 3H), 2.17 (q, J=7.5 Hz, 2H), 0.73 (t, J=7.5 Hz, 3H);



delivering the active ingredients to the tissue. Suitable penetration
enhancer s o bovelossigy but are not limted to: acetone; vapepysaaseahd S such
as ethanol, oleyl, and tetrahydrofuryl; 15€| kyl sul foxi des such as di et hyl
sul foxi de; di nethyl acetami de; di methyl ~Tormami de; pol yet hyl ene gl ycol ;
pyrrolidones such as polyvinylpyrrolidone; Kollidon grades (Povidone,

Pol yvi done) ; urea,; j t 0 psugar esters such
as Tween 80 (pol yséz?s a (\é@%%? ar?&y@p%ﬁN@gyﬁgq(lsg?%a?g%tﬂ%gc?stear ate). The pH
of a pharmaceuti cal corrp05| t| on or dosage form or of the tissue to which

t he pharmaceutjcal rrp 5| dosa ormis applied, may al so be
adjusted to i "B? ﬁ\%eactlvelngredlents Simlarly,
tge poldari ty of a %(Qlwgm}grdmﬁy-phﬁyl) 4l-(thpl1tlm1Hn€1-ﬁlb-ﬁ&ﬁ@tdpto-ﬁfazdle(ﬂosinﬁgi{ caB be
adjusted to_i ove 15 Iver 0 S.su as rates can al so be
added to phar gﬁé l)eéi’l}“"ﬁ reip ﬁ*ﬂ’ §8‘e’f‘tt'ff yesdisnt eFousl y

alter the hydroﬁmeklmbysnrandlﬁtﬁpmmceMnﬁﬁ)msempcmmg@e@%hﬁe& i ngredi ents
So as to |rrprove ellrver regard, stearates can serve as a |Ip|d

vehicle for trfb‘op\H§mlthpf¥lwhsoca@am3éﬂmg §r0rrymﬁlgat BGeThe mixtugagtheant , and as
a delivery- e”h? H%%Pm}:lﬁrﬂﬁérgr?feaﬂg'sma h”%@ge%@ﬁ Al b ?&@E Sa' ts,
a e acC u

hydrates or solvates o Ive I ngredient's can e used
adj ust the pr owith CHeGl,,ofashduewitheld 10 andrsgtummkhnmetdrmd with)NLEGagel & Fr equency of

ani ch i |11 CoBFFIERRT T ok 0 B N e eF ST e RAE S or

anel i oration ogwacmpdmﬂewhsA/ﬁhlte?s‘ahal(zmornegew/o)such as cancer, or one or

nore synptons there;of WI |1 vary w ure and severlt%/ of the di sease
or condition, and tHaV Cﬂa)sv%hléﬁs tlﬁé 7a9§t@v€'90i%|2§%h7eﬂr E(mdni ni st er ed.
Thefrequency d I C &Qr 4f,N fraciaus, speci fic for
each patient d%@g?] ?Zggg?]%—p 72‘%??}-1}5?({39’8,[@(3%@&(%%70 (ﬁé'%gégﬁu " or

prophyl acti c a2t 95(madhh). 3. ¥(@ed2 Hah& 12 M, RHY, 30¥8-3. Hmgl#ddhd 3d(t, di sease, or

30 condi t| , wel | as age, body, weight,
response, gﬁ'nd }h/? Q%ﬁ lngaqatallglﬁizt’g ’yﬁg?P 6ﬁﬁe patient. Effective doses may
be extrapol ated f rmhma&ﬂkﬁédlféBQQHzM;Sdmﬂﬁlﬁﬁdﬁdnw.l (N145)"dose-r esponse
curves derived fromin vitro or animal nodel test systens. Suitable

regi nents can be selected by one skilled in the art by considering such

factors and byxdmile 9 BYnthb ofCGipvad 189sages reported in the literature
and recomended 1 n



the Physician's Desk Reference (57th ed., 2003). 5 Exenplary doses of a
smal | nol Lgn de mlligramor mcrogram anpunts o I | ecul e
per kilogﬁgﬂﬁgFKEﬁ%Fect or sanple weight (e.g., about 1Bﬁ#@§g%g§%VEgF

kil ogramto about 500 milligrans per krﬂégranl about 100 micrograms per

kil ogramto about 5 mlligranms per kilogram or about 1 mcrogram per

kil ogram to about. 50 m crogranms per. kilogran). 10 In general, the
recommended dai Py flose N § of acbon§@ﬁhd of the invefiti asobror the
condi ti ons desgribed hel™®RYLi e wirnbiN theﬁFﬁﬁﬂ83of fromeabout 0.01 ng to
about 1000 ng p gay, given as | e once-a-day da preferably as

di vi ded doses tHhroughout a day. In one enbodi nent, the ily dose is
adm nistered twice daily in equalué)divided doses. SpebPfically, a daily
dose range should be from 15 about ng to about 500 ng per®ay, nore
specifically, between about 10 ng and about 200 ng per day. |In managing the
patient, the therapy should be initiated at a |ower dosd,NaoHMe@Hs about 1
ng to about 25 ng, and increased if necessary up to aboywt 200 ng to about
1000 ng per day as either a single dose or divided dosgs, depending on the

patient's gl obal ré&po . It may beone sary to use dgsages of 20 the
active ingredi ent entsinde tha/Pdnges/di §cl osed Rgwein ¢ cases, as wll
be apparent to t g o ordirrary s n t he«art— Fu re, it is noted
that the clinicianfor treating phy &n will khow howland when to

interrupt, adjust, Mk terninate thenepy in conkﬁnction”ﬁ#th i ndi vi dual

pati ent response‘.u) Dif f egent therapeut'gfal ly effective ampunts may be

applicable for di ffiren/lll\ 25 proliferative disorders, ashi 11 be readil y

known by those of ondiMary skill in the art. Sinmilarly, anounts sufficient

to prevent, nanage, treat or aneliorate such proliferative disorders, \but

insufficient to cayse,\ or sufficient t% reduce, adverse effects agsoclated
f Eﬁ’e

wi th the conpounds i nvention ar ag}soHen onpassed by the

descri bed dosage and dose N wa ﬂiﬁc e§. Furthe 30
patient is adm ni i qg) @ ofsa .Lva%yﬁa”ﬁT venfion, not
all of the dosage ed be /t he sa r exanpl e, "the dosag '\nlpsﬁéred

to the patient may De incyeased to inprove the prophylactic or,feNapeutic
effect of the conpod WO/20Q6/ 055760 PCT/US2005/041779 -146 or ?gmnay be

decreased to reduce one or reysi de effects that a particular patient is
experi enci ng. /j@E‘RN’ 2

H
HO OH

w)

1-Benzenesulfonyl-7-methoxy-1H-indole (Q)

5 To a solution of 7-methoxyindole (1 eq) in DMF cooled in an ice bath was
added NaH (60% dispersion in oil, 1.2 eq). The reaction was stirred for 1 hr at room
temperature then recooled in an ice bath. Benzenesulfonyl chloride (1.1 eq) was
added then the reaction was stirred for 2 hrs at room temperature. Water/ethyl
acetate were added and the ethyl acetate layer was washed repeatedly (3x) with

10  water. The ethyl acetate layer was concentrated and evaporated to dryness.

1-Benzenesulfonyl-7-methoxy-4-nitro-1H-indole (R)
To a solution of 1-benzenesulfonyl-7-methoxy-1H-indole (Q) (1eq) in
dichloromethane cooled in an ice bath was added SiO,-HNOs (2 wt eq) in small



In a specific enbodiment, the dosage of the conposition of the invention or
a conpouRglo Yoslosees nvention administered to prevent, trgatysiREafsSye OF
aneliorate a 5 proliferative disorders, ? ch as cancer, or one or nore
synptons thereof in a patient is 150 |5 g, pref erably 250 g/ kg, 500 g/kg,
1 ng/ kg, 5 ng/kg, 10 ng/kg, 25 no/kg, 50 ng/ kg, 75 ng/kg, 100 ng/kg, 125

ng/ kg, 150 ng/k ar 200 [ kg o re, of a tlen I n
anot her enbodi?fg“ ns. P'ﬁ%reagg)éld’gasgﬁn?cﬁgr ?Bro%% ef%’ rahﬁ; tlﬁg'%ﬁ\é\gﬂg%g or a
conpound of thﬁtéq)mhddédtl&dﬂﬁd‘ﬂnﬁfe&ﬁﬁdlrdwas]sﬂrrpd&)tﬂrlir The Rditure @O AEEL, OF
aneliorate a p i sorders,. such a§ cancer, or one or nore

ol 1 ferative dj
synpt ons thereé‘lter‘? eﬁ%&"iraé?f{t°ld§'“ﬁssu§FEarﬁt9§ H‘F‘??“Fsrfﬁastat‘} iBYedRy, 0.1 ng to

15 ng, 0. 1 MUcdi@ndlehr8Matofkaghy’y to 10 ng, 0.1 ng to 8 ny, 0. 1 ng to 7 ny,
0. 1 ng to5ng,0.1 to 2.5 ng,0.25ngto 20ny, 0. 25t0 15 ng, 0.25 to 12 ny, 0.25

to 10 0525t o8ny, 0. 25ngt o7nyg, 0. 25ngt 05ny, 0. 5nyt 02, 5ng, 1ngt 020 15
nglngtolSrrgI gl;lvggg %1191 ( to8ng, Ingto7ng,1 ng to 5 ng, or | ng to
2.5 nmg. The dosages f prop acl{g or therapeutic agents other than

compounds of the iToasolition of ibercdendsalfenybdaretioxy drmtra-iHrinddle R){déqdg used to
prevent, treat na |fer tive ord cer, or one
or nore synpt 0%“%3@8?5 aggﬁjo uﬁ'ﬁn ﬁgﬁoglﬁnhgxdﬁéldﬁgiﬁﬂ)l"fh‘fv?t%aﬁﬁé&éfﬂ?rés of the
invention. Prewgytrblel to @E6:082S hisD\WidthindPwas reinewd dﬂderﬁbdd&édlﬁreﬁﬁﬁﬁhé?f are
currently bei ng?used to Ecﬁevent reat, nmnage, or aneliorate a

proliferatile WHEAdEMY! acstategpere addedy The ethylaeetste layerssepaspted érfdew‘ifg% in the

conbi nation t hﬁ?@a&&dﬁﬁoﬂ wftﬁ‘ﬁ‘vaﬂef‘Vﬁﬂ%ﬂ@ﬂaceﬂkﬂaié?%W@d&@ﬁ?&téﬁ%a%‘@o&ftedagent S
currently used tfor the prevention, treatnent, -managenent, or amelioration of

a 25 prolifer a@u%@e&ﬁtgamdé%thedwndergd@éncer or one or nore synptons
thereof, can obtained fromany reference in the art including, but not
limted to, Hardman el al., eds., 1996, Goodnan & Gl nman's The

Phar macol ogi caI-IsBpsjp;l-Gnewsj’-d-rﬂfo-IHhedtdpéﬂti cs 9's Ed, Mc-GhawHi ||,

Yor k; Physjgian's f ) conom cs
e bt val a0 opTtgR of R stk inird [ty S s BB ance

i ts entiret y. amiceldth azaﬂacmadbbldl{r(ﬁ)% ﬂl,speacb]emmtdilel Qeyqporhedsactidn wWhssstireyent i on
are admnisteged in conbination vvlth i her, ther t he t ies (e.g.,
prophyl actic g@b%‘/ TRYB JERPERAENF (18D F589 6‘2‘1‘7"?9“ ba?h%%ﬂ"ﬁ’ﬁ%ﬁ‘%@b[f&c agent s)
are adm ni st er {gs dd8sStheIHe réactidr WisSEirrdP bk © hrs o8 foont femiperdfire. Water and

ethyl acetate were added. The ethyl acetate layer was separated and washed

20 repeatedly (3x) with water. The ethyl acetate layer was concentrated then
evaporated to dryness. Further purification by column chromatography produced

the pure desired product.

1-Isopropyl-7-methoxy-1H-indol-4-ylamine (U)

25 A solution of 1-isopropyl-7-methoxy-4-nitro-1H-indole (T) (leq) and
palladium 10% on activated carbon (0.1 wt eq) in methanol/ethyl acetate (1:1) was
shaken on a Parr hydrogenation apparatus under hydrogen for 1 hr. The reaction
was then filtered through Celite and evaporated to dryness to produce the desired
product.

30
1-Isopropyl-4-isothiocyanato-7-methoxy-1H-indole (V)



m nutes apart, 1 hour apart, at about 1 hour apart, at about 1 to about 2
hour s aparw0 200&t05860ut 2 hours to about 3 hours apart, apCauS05B841mUrsS to
about 4 hours apart, at about 4 hours .tjg3about 5 hours apart, at about 5
hours to about 6 hours apart, at about 5 6 hours to about 7 hours apart, at
about 7 hours to about 8 hours apart, at about 8 hours to about 9 hours
apart, at about 9 [T solitionabdidopiopylFmethoys itindohd-yddmsinig (A led)anir s t o about

1 | hours apar at ahout 11 out .12 ho aparl,, at about 12
hour oo’ 187 pedibuiamahene was sl LT e biaiataaC 2355 s rietigh 96 hoar s
apart, 36 houwsgs dtiered for2isd & r@&ﬂf&npeﬁ&rmaﬁ évab@raéa t@d&lyﬂéss AP@tHer 52 hours to
60 hours apart, 60 10 hours to 72 hours apart, 72 hours to 84 hours apart,

84 hours to 96PHBIGREONDYfelumnshrayeatogsanly §rquce}_izbe pise desirpdiprodugtn one

embodi ment,stwo or nore therapies (e.g., prophylactic or therapeutic
agents) are administered within the sane patent visit. In certain

enmbodi nent s, o#€,éDikydrexycoetiydpheny)od-(-lsepropplrmetboxyaindoletp)-6¢  more ot her

the therapies ‘ng"‘?ff’ﬁépgﬁg} aﬁ?g? oorunhl)?@apeuti c agents) are cyclically 15

adm ni st er ed. TS e admnistration of a first therapy
(e.g., a first prdpByyB2didthydroxy-betnzajeaaidihydagida (W) (feqy amal lpisoproplyldt ti ne,

foll owed by the  admn raion f. S ther a
pr ophyl acti c oﬂsmp‘r‘?ﬁpé‘ﬁ@?' Bﬂ'é}#'éﬁd%lef&s?]g&p %&?f%@hambﬁwd by the
admi ni strat onbagéd én itsb'thfodyzinfb? &iEgIC €t 1thr. The §dllltfod waP alghedl taeddl €o Aom

t herapeutic agents) for a perjod of time and so forth, epeating 20 this
sequenti al adnieRPERuER %ﬁnsht Che repylinggreqinitafewas fitered; Baﬁisgw f?

devel oprent  of griddenl ai@VatohOruRRe pRfifidaitn BH3N8E%). re A% &?ﬁat@(vﬁ educe the side
effects of one of the agents, and/or to Inprove the ef

tL eat ment. | n gepandechinaniroys Ne@HsfpoluaﬁMqug{aC&Duaodnnmg@m‘e;s;g'géeggnggﬁnddog
the 1nvention ay,hgﬁ £u§§e%§1§ﬁ’goar§‘,lg‘?n@ ’gheaf‘éz{@n%ﬁég 9%{19%%%%%&%3@9?9{ atec by

at least 1 25 ays days, 45
days, 2 nobj hsundiﬁanﬁaygqna'ﬁnospba'elﬁﬁnahowﬁtunoﬁlhrsrooMempémnreenbodl rrents

Fepeat od and 1 NEVATIGN SO sp R Aol S s pREBI byt “REBLTeLE oo

day, 2 days, 3w§lshh!<$th5 vsd&YSRepEQteﬁl?aéﬁystaﬂﬁatM)fﬁm B@}da:yﬁr prodiced éi¢s, 2 mDnt hs,
75 days,” 3 nonths, or hs. 30 In a specific enbodinent, the invention

provi des a mt%HC%ﬁroﬂ)‘fcé%‘HfY??é@yte}de%pﬂ . managing, or aneliorating a
proliferative disorders, such as cancer, or one or nore synptons thereof,

sai d net hods corrprl si ng adm ni stering to a subj ect in WD 2006/ 055760
PCT/ US20052041779 'HASMR (DMSO-de) 8 (ppm), 9.52 (s, 1H), 9.42 (s, 1H), 7.40 (d, J=3.3Hz,

1H), 6.82 (d, /=8.4Hz, 1H), 6.61 (s, 1H), 6.20 (s, 1H), 6.05 (d, /=3.3 Hz, 1H), 5.30

(qn, J=6.6Hz, 1H), 3.89 (s, 3H), 2.14 (q, J=7.5Hz, 2H), 1.41-1.47 (m, 6H), 0.68 (t,

J=7.5Hz, 3H);

ESMS CALCULATED. FOR C,,H,,N,0S: 424.16; FOUND: 425.1 (M+1)".
25



need thereof a dose of at |east 150 g/ kg, preferably at |east 250 g/ kg, at
| east 500wq@adogiossabo | east 1 ng/ kg, at |least 5 ng/ kg, at pepst0d§od1iokg, at
| east 25 ng/kg, at |east 50 ng/kg, at _.lieast 75 ng/kg, at |east 100 ny/ kg,
at least 125 ng/ kg, at |least 150 ng/kg, or at |east 200 ng/ kg or nore of
one or nore conpounds of the 5 invention once every day, preferably, once
every 2 days, BExdigpleqer Bysthddyof Coigsund228ry 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 nonth. 10 F. O her
Enbodi ments The cqupounds of the invention be used as research tools
(for exanple, po evaluate the mechani sm ofo ag{ion of new dewugonagents, to
i sol ate new drfg @ scovel ForuryME Stk ng “af @ at g¥Rphy. as
antigens in an ELNSA-ePH Ebl S LI k¢ assay, or \{S il N Vitro or in
Vi vo assays). Thesg and ot her SNangn15 enbodi aen t hepeg@npounds and
conpositions of this invention % be apparent to those abfusordi nary skill
inthe art. The invention is further defined by reference to the follow ng
exanpl es describiyig in detail the preparati on~Notf conpounds of the
invention. It w e apparent to those skidlgd in the art that nmany
nodi fications, b t off mey be pyactied without
vantyon. ¥R f ol | owi ng
exanpl es are set fb¢th t 36i st I n under st andi%g.NNE tNIveRiol®n and shoul d
not be construed as specifically liniting the invention described and
cl ai med herein. Such variations of the invention, including the
substitution of all equi viaLent s known or |ater d | oped, which would be
within 25 the purview of{t dose sKillled in the~aft, agdichanges in
formul ation or yan in e{éqeri mental_Adesi are to be considered
to fall within th ¢ he_TTivention i porated herei n. EXAMPLES 30
Reagents and sol ve %Sbel oW &R 1T 0&" obt ai Med [%pormerci al sources
such as Al drich Cheéxj Aa{ . (M| waukee, W scottsiNy USA). | H NMR and 13C
NMVR spectra were recorded on a Varian 300MHz NVR spdidmpnertd@23 -Si gni fi cant
WD 2006/ 055760 PCT/,USR005/ 0417.79 -149 peak ul ated jn the order: S
(ppm : chen cal shi%‘%ﬁlrﬂﬁh’ﬁy' PRPRY e§',z£%i’°ﬁ @4‘138*& ol Fob Squiv.§in

. 50 mL CH;Cl, at room temperature was treated with (COCl); (1.40 g, 11.0 mmol,

1.10 equiv.) and catalytic amount of DMF (0.1 mL) for 1 hour. Solvent and excess

(COCI); were removed in vacuo. The residue was dissolved in 100 mL CH,Cl,, and
treated with 1,3-dimethyl-5-aminoindole (1.60 g, 10.0 mmol, 1.00 équiv.) and

10 triethylamine (1.55 g, 15.0 mmol, 1.50 equiv.) at 0°C for one hour. Aqueous
workup and removal of solvent gave a light brown solid which was washed with
ether to yield off-white solid (2.28g, 6.22 mmol, 62%). |

'H NMR (CDCls) § (ppm) 9.78 (br s, 1H), 8.21 (s, 1H), 8.09 (d, /= 2.1 Hz,
15" 1H), 7.31 (dd, J=8.7 Hz, 2.1 Hz, 1H), 7.22 (d, J = 8.7 Hz, 1H), 6.82 (s, 1H), 6.50
(s, 1H), 4.09 (s, 3H), 3.92 (s, 3H), 3.73 (s, 3H), 3.26 (hept, J = 6.9 Hz, 1H), 2.32 (s,
3H), 1.24 (d, J= 6.9 Hz, 6H).

The off-white solid obtained above was treated with Lawesson's reagent
20 (1.51 g, 3.74 mmol, 0.6 equiv.) in 50 mL toluene at 110°C for three hours. Toluene

was removed on rotary evaporator and vacuum pump, and the residue was treated



doublet; t, triplet; q, quartet; in, multiplet; br s, broad singlet),
coupling owobwwis§wd In Hertz (Hz) and nunber of protongcthsERE¥ S 1:

Synt hesi s of Conmpound 76 O ~O O 4/EtC]—I1§5 a NANHp I / /[ --- /(M (N (P) 2
eq NaOH O 14Z, N~ HO N ASH OH N-N Conpound 76 The hydrazide (M (1.45 g,
7.39 mol ) and the isothiocyanate (N) (1.59 g, 10 7.39 mml) were dissol ved

in ethanol (Zowmﬂydfézﬁﬂ}d(mﬁioﬂﬂ3d/g‘@an{nm st@éqmmna@walameW@ di ssol ved

t he sol uti on was t0 cool tO roomtenperature and J)rempltate
formed. This ploedd minutase Thereagtiontnpixtire wasentragiestwith lehcmthen vateptoovi de  t he
|nterrred|ate( I (Vi)
(1.89 g, 7JD 1 3’&% {luea B T’% J’é"“%sl ?"3%‘{% °w gk‘?}é‘gm(o 38 g,

9. 54 mol ) | n ﬂeﬁuomdrgmg(agﬂut rrC)rbedurﬂm%lef(ﬁ‘Dl)ZB hZ)ggrl:S 7 riﬂnel §(§)K)let1|u1w) wags al | oned

to cool to Joo ure then acidifie o HCI eresultlng
preci pi t at @df‘h"tng tIOP’I‘Fé'H%SaSé’ﬁg‘ﬂ“WT Wﬁb\ﬁ FS ?2815 Zoprs, 8"8‘?|"éad The
crude product ﬂéﬁ@vé’deﬂﬂcb’tﬁéiﬁsidu&@dstréa[ddmlﬂntﬂmaﬂDMQn@ﬂ@ﬂﬂCNa@HW)%d 76 as a
white solid (1,4 g, 75% HNVR Od6? S 9.43-9.53 (bs, 8.11-8.16 (m

1H), 7.47-7. 55de€‘my CXQEﬁSQIBI EW@%IO{! dith gthy! acetate (Et%c) avd waten f@@“(eﬁbyu—l) 6. 98

d, J=8.1 Hz, J=7.5
83 1o, et ncdihn S et STt (9,

ESMS cal cul at emd)-4((b2 ﬂm@l@amls)l 539385-hydroxoll 21 39arole(asight browEsalidpl e 2:

Synt hesi s Hr%' 0
3-(2, 4- Dh%ro 5‘&12 Abi 87/a?phthal en-1-yl)-5-mercapto-triazole (505 ng, 5

1.5 mmol ), whi ch | S COhTTEI’CI ally available from Scientific Exchange, Inc.
Center | Oosipee. NG Acrens] atban) § B4 s 9 92 s 191 53R 2 vere
1H), 7.18 (d, J = 8.4 Hz, 1H), 7.00 (dd, J= 8.4 Hz, 2.1 Hz, 1H), 6.80 (s, 1H), 6.19
(s, 1H), 3.76 (s, 3H), 3.69 (s, 3H), 3.40 (s, 3H), 3.15 (hept, J= 6.9 Hz, 1H), 2.20 (s,
15 3H), 1.10 (d, J= 6.9 Hz, 6H).

3-(2,4-methoxy-5-isopropyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-hydroxy-

[1,2,4] triazole obtained above was treated with pyridine hydrochloride (12.53 g,
108.3 mmol, 20.0 equiv.), Nal (0.812 g, 5.42 mmol, 1.0 equiv.) and 0.5 mL water at

20  205°C under nitrogen protection for 1 hour. The reaction mixture was treated with
200 mL water. The solid was collected by filtration, washed with 3 x 20 mL water,
and dissolved in 50 mL 2M NaOH solution. The aqueous solution was extracted
with 100 mL EtOAc, and the EtOAc layer was extracted with 2 x 20 mL 0.5M
NaOH. EtOAc layer was discarded. The aqueous layer were combined, neutralized

25  with HCI to PH around 5, and extracted with 3 x 100 mL EtOAc. The combined
EtOAc layer was diluted with 50 mL THF, dried over MgSOs, and filtered through
silica gel plug. Most of solvents were removed to form a slurry with around 2 mL of
solvent left. Solid was collected by filtration, washed with 2 mL EtOAc, and dried.
The desired product 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1,3-dimethyl-indol-5-

30 yb-5-hydroxy-[1,2,4] triazole (Compbund 223) was obtained as an off-white solid
(1.75g, 4.63mmol, 85%).



dropwi se with ethyl isocyanate (360ng, 5.0 nmmol) at OC. The m xture was then
war med to weooad@sRer ature and stirred for 3h. The react ipeR/thadsidh £79vas

diluted with CHzZCl Z, washed with H2O an 6s_aturated brine, dried wth
Na2S0O4, and 10 concentrated in vacuo. The residue was chromat ographed
(Hexane/ EtOAc 3:1) to give Conpound 124 as a white solid (480 ng, 58%.

"H-NMR (CDOI 3) S 10, —q. , N (m  3H),
707 so(m 2ny, 7 ONMIRGRODIS gty 146 (7 D Myl o, P daBE G0 3Ty
4.98-4.96(m 2, 74564,q,= 83 Hz, HR Hz)HIR7.62 kg 1HRI6)53 (8, 12B; Q26,6 1), 3741 ) ,
1.33(t, 15 J7. .13 =1 =£..2Hz, , £OMS cal cul at ed
f or (cz7 H28N605é.' %héﬁ?&“&d&n@.& %aéﬂﬁe?%ﬁm 6-6%@% 3-9522’ thesis of
Conpound 188 WO 2006/ 055760 PCT/ US2005/ 041779 -151 0 NaH O~ 7 S02Ph O \
N PhS02C1 N_Si Qz- HNO3 N QzPh NO2 (ﬁ) (R)._NaOH MeOH N Hz/ PdC N NaH N NHZ
NOZ N2~ fU) S ( TESM8)caleylategy fpp CoiHigNs@s: 378- b hound:379- 1€Moo HO | , OH S N
NCS OH NN MO (tae) | \ H NH HO CH .

The following compounds were prepared as described above in the section
10  entitled “Methods of Making the Compounds of the Invention” and as exemplified
in Examples 1 through 4.

Example 5: Compound 1
ESMS calcd for CgH;3N;0S: 319.1; Found: 320.0 (M+1)".
15 |
Example 6: Compound 2
ESMS calcd for Cy;HisN30,S: 409.11; Found: 410.0 (M+H)".

Example 7: Compound 5
20 ESMS calcd for CisHsN30,S: 365.08; Found: 266.0 (M+H)".

Example 8: Compound 6
ESMS calcd for C,0H;7N50,S: 379.10; Found: 380.0 (M+H)+.

25 Example 9: Compound 7
ESMS calcd for Ca1H19N30,S: 393.11; Found: 394.0 (M+H)+.

Example 10: Compound 8
ESMS calcd for C2;H;9N305S: 393.11; Found: 394.0(M+H)".
30 ‘
Example 11: Compound 9
ESMS calcd for C,;HysN3O5S: 393.11; Found: 394.0 (M+H)+.



W 1-Benzenesul fonyl - 7-met hoxy-]Hindole (Q 5 To a solution of

7- met hoxyiwgdabm/osdzé@dq) Iin DMF cooled in an ice bath was petadgthoked7{6H50%

di spersion in oil, 1.2 eq). The reacta®sm was stirred for 1 hr at room
tenperature then recooled in an ice bath. Benzenesul fonyl chloride (1.1 eq)
was added then the reaction was stirred for 2 hrs at room tenperature.
Water/ethyl acetate were added and the ethyl acetate |ayer was washed
repeatedly (3x) with.10 water, The ethyl acetate |layer was concentrated and
evapor at ed togwﬂ‘éi%{ ompaund 3esul f onyl - 7- met hoxy-4-nitro-1Hindol e (R To

a solution of 1-bepzrngs WA - 0 i fd | 2@ N

di chl or onet hane cogllzed i gb%gbidé%gbgﬁ&\’/\g}sﬁ’?ggeg’ %imé J?g)l&%’ }a in small
WD 2006/ 05576D3PC;,/BSAFUGNTL,17.17D (t, J£B58 HapriH)p696 (Ghe=7.2 3 ilH) 688 (dstirred
for 1 hr r oc r Actj d carb 2 W S t hen the
entire m )aé ur‘gpg\ﬁ/aﬁéze’g?ﬁ’r6?2%1%‘%r(mlEmaé(ﬁh@%h‘{’f?[}rlgz’\Aﬁggllﬁgﬂ 1%14?’2‘?2 and
evapor at ed t o(nsl 2H)£k36 (t,.S8{72Hy 3@ of the isomers was achi eved by colum
chromat ography. 5 7. Nethoxy-4-nj - i e To. a sol ution of

1- benzenesul f onyl -gfs-l\%gfaf)‘ﬁj/’-rgzﬂﬁlé{“&éﬁsﬁg%"é‘n‘%’%i”@fgﬁ)w ‘i n et hanol was
added a sol ution of sodium hydoxide (5 eq) in water. The solution was

heated to reflux for 3 hrs. Methanol was renoved under reduced pressure then
10 water and Exampled3cCompoppd 34 added. The ethyl acetate |ayer separated and

washed regpeatedlwn ﬁm INrEO WAt g _concentrated
and evapoﬁgt ed toH(ryne(\éij%\II %@r”ﬁ%ﬁ%@?ﬂ’?%é.‘?@?ﬁg%@ﬁmw

1- | sopr opyl - 76.7&d) AHY),-6466m6.63 (ax; 1HD, i6r2del. O TIH) 8.2Z@, 40l uti on of

7- met hoxy-4-ni tro- ,ndo ).+ ( ) adalhl op) ed i an ice bath was
added NaH (60% di s‘%ﬁggf’%ﬁéﬁ)ﬁ%ﬂ% 19§@g-%ﬁ)rb5%@%r£‘1§c‘f%ﬁ%s stirred for 1
hr at roomtenperature then recooled in an ice bath. 2-1odopropane (1.1 eq)

was added then the reaction was stirred for 2 hrs at roomtenperature. Water
and ethyl acd&xampleld: Computnd Ifhe ethyl acetate | ayer was separated and

washed 2013 epeat edsgnré 3aka wr s Ofs: 2600768l MR RHant.aver was

concentrated then evaporate ryness. Further purification by colum
chr omat ogr aphy produced

Example 15: Compound 16
ESMS calcd for C1sH1sN30,S: 299.07; Found: 300.0 (M-+H)".

20 Example 16: Compound 17
ESMS calcd for C14H;0CIN30,S: 319.02; Found: 320.0 M+H)".

Example 17: Compound 18 ,
ESMS caled for Cy4H)0CIN;0,8: 319.02; Found: 320.0 (M+H)".
25
Example 18: Compound 19
ESMS calcd for Ci4H;oCIN30,8: 319.02; Found: 320.1 (M+H)".

Example 19: Compound 20
30 ESMS caled for C;sH;3N30sS: 315.07; Found: 316.0 (M+H)".

Example 20: Compound 21



the pure desired product. 1-1sopropyl-7-nmethoxy-IHindol-4 ylamne ((1) 25 A
sol uti on owalneagsnempy! - 7- met hoxy-4-nitro-1Hindole (T) (PEgwsreosbsral | adi um
10% on activated carbon (0.1 wt eq) in ngfghanol/ethyl acetate (1:1) was
shaken on a Parr hydrogenation apparatus under hydrogen for 1 hr. The
reaction was then filtered through Celite and evaporated to dryness to

produce the desiredgspsedieatfor G6H;3N;0,S: 315.07; Found: 316.0 %»P?*
1- 1 sopropyl - 4-i sot hi ocyanat o- 7- net hoxy- 1Hi ndol e (1) 006/ 055760
PCT/ US2005/ 041779 -153 To a sol ution of

1-i sopropyl -7- . Hhd S4-ylam ne (U (leq) in dichloronethane was
added 1,1' -thi &%ﬁ%’m%&?g‘?e (1.2 eq). The reaction was stirred for 2
hrs dt room t enper aESMS caled ore sheN ;8B 15® 7oF qund sEL6.ORMHHHEr  purification by
col um chrogatography produced the pure desired product. 5

3-(2, 4- D hydr oxy-5-et hyl -phenyl ) -4-(1-isopropyl -7-net hoxy-indol -4 y!)-5-

mer capt o- [ 1, 2, fixainple20| Compevmid@dnd 188) 5-Ethyl -2, 4-di hydr oxy-benzoic acid

hydrazi de (W (Il eq) 1-isop yl-4- isothiocy t 0- 7- ngt hoxy-1 Hi ndol e
(V) (1.01 eq) were ﬁ@gédlcpiorélﬁgﬁ%3@§.@g'ogﬂPool‘ﬂggg’%@d]z@%si'sot hi ocyante) at
80C for 1 hr. The solution was allowed to cool to roomtenperature

overnight. The resulting precipitate was filtered, washed with ether, dried
and used wi t holxample23s/Compaumd23ti on (yiel d 80%. The precipitate was

suspended i aqueou Nﬁ%—igﬁq t egHj\l@ 14 (4088 ubbl ed

t hr ough thilg suspeng-llon r %g dﬁfﬂﬂiﬁé réat?tg?(%ﬁﬁ\?\’/a@%(ﬁ’en he%gzlaﬁ’to 110C for
1 hr 15 under a.()Si(t,degéﬁz,aﬂﬂmm]@;k&ﬁénzﬁb,léome@m(m,dxbsz..zb(srzH))m._w.

t enper at ur e. zﬁ?gg‘g alisation with conc. HClI produced a white precipiate

which was filt 'and washed with water. Repeated recrystallisation from

Et OH wat er producedESHS Caltdsd kI8 GNJT,SBIGI09( Palind 3Y4.2Q894)".yi el d 50-70% 20
'H- NVR (DVBO-d6) S (ppm), 9.52 (s, 1H), 9.42 (s, 1H), 7.40 (d, J=3.3Hz,
1H), 6.82 (d, J=8.4Hz, 1H), 6.61 (s, 1H), 6.20 (s, 1H), 6.05 (d, J=3.3 Hz,

1H), 5.30 169N Exhm Ie@i?1Co]:#Bouna-2§9 (s, 3H), 2.14 (g, J=7.5Hz, 2H), 1.41-1.47
(m 6H), 0.68 ; =7.5Hz, 3@; +
ESMS calcd for Ci6H;sN3O,S: 313.09; Found: 314.0 (M+H)".

Example 25: Compound 25
'H NMR (DMSO-d¢) 5 10.44 (m, 1H), 8.00-7.95 (m, 2H), 7.55-7.37 (m, SH),
20  6.61(d,J="7.8 and 1.8 Hz, 1H), 6.51 (t, /= 8.6 Hz, 1H), 6.41(d, J = 10.8 Hz, 1H);
ESMS calcd for C;sH;,FN30S: 337.07; Found: 338.0 (M+1)".

Example 26: Compound 26
"H NMR (DMSO-dg) § 9.57 (s, 1H), 7.99 (d, /= 8.4 Hz, 1H), 7.96 (d, /= 6.9
25 Hz, 1H), 7.55-7.37 (m, 5H), 6.61 (d, /= 8.1 Hz, 1H), 5.83 (d, /= 2.1 Hz, 1H),
5.73(dd, /= 8.1 and 1.8 Hz, 1H), 5.24 (s, 2H);
ESMS calcd for C1gH;4N4OS: 334.09; Found: 335.0 (M+l)+.

Example 27: Compound 27
30 ESMS calcd for CigH;9N30,S: 341.12; Found: 342.0 (M+H)",

Example 28: Compound 28



ESM5S CALCULATED. FOR C22H24NACBS: 424.16; FOUND: 425.1 (M+l)". 25 WD

2006/ 05579% g%b 005/ 041779 -154 Exanple 4: Synthesi SP(?;/R%W?% 223

Lawesson' cat. DMF, CH=Cl = HH reagent tol'uene,
011 O EtsN O N 110- C 3 hours ~0 I ,o-Ns$=NH, H CDI N Et OAc, Dioxane, 80
C, 30 mnutes | reflux, 0" s 0~ NHz 2 hours t{~--p Nal, 205 C, | hour f~ N
H H f~~N OH Conpound 223 5 2, 4- Di net hoxy-5-i sopropyl ben20| c acid (2.24 g,
10.0 mmol, 1.00 eqllﬁSMScaIQdfOtS@wIﬂ_sNMCBES%Fomnﬂ‘bﬁ‘r@éﬂﬁ ure was treated
with (COCI)2 (1.40 g, 11.0 mmol, 1.10 equiv.) and catalytic anmount of DM
(0.1 m) for | hour. Solvent and excess (COCl)2 were renoved in vacuo. The
resi due was dissolved in 100 nL CH2Cl 2, and treated with

1, 3- di met hy| - Exampledindwmpoand 0 g, 10.0 mmol, 1.00 equiv.) and 10
triethylamne (1.55 g, 15.0 mmol, 1.50 equiv.) at OC for one hour. Aqueous

othor Tt o vi el d-of f ESMSSIL: %gﬁfﬁz%sl o, RO U M) 8 R0 ey o
(ppm) 9.78%br s, IH), 8.21 (s, 1H), 8.09 (d, J= 2.1 Hz, 15 IH), 7.31 (dd,
J= 8.7 He, J= 8.7 Hz, 1H), 6.82 (s, IH), 6.50 (s,
111), 4.09 (s-‘@%ﬂsig@'('?“%ﬂ}“ 3.73 (s, 3H)H) 3. 26 (élept H)J_ 6.9 Hz( 1H),
2.32 (s, 3H, 1. ZZEsMi;caFﬁfﬁr@mHZsNa@S) 313109 Feirid: 34.0 @159j*'i d obt ai ned above

was treated with Lawesson's reagent 20 (1. 51 g, 3.74 mml 0.6 equiv.) in 50
m. toluene at 110C for three hours. Tol uene

Example 31: Compound 31
10 ESMS calcd for C14HoFN30;S: 303.05; Found: 304.0 (M+H)".

Example 32: Compound 32
ESMS calcd for C15H13N30282 331.04; Found: 332.0 (M+H)+.

15 Example 33: Compound 33
ESMS calcd for C13H3N30,S: 335.07; Found: 336.0 (M+H)".

Example 34: Compound 34
ESMS calcd for C,6H15N30282‘ 313.09; Found: 314.0 (M+H)".
20
Example 35: Compound 35
ESMS calcd for CysH2FN30,S: 317.06; Found: 317.0 (M+H)".

Example 36: Compound 36
25 ESMS calcd for C20H15N302S: 361.1; Found: 362.0 (M+1)*.

Example 37: Compound 37
"H NMR (DMSO-de) 8 10.03 (s, 1H), 8.00-7.96 (m, 2H), 7.55-7.37 (m, SH),
7.00 (d, J= 8.1 Hz, 1H), 6.20 (m, 2H), 3.57 (s, 3H);
30 ESMS caled for CyoH;sN30,S: 349.09; Found: 350.0 (M+1)".



was renoved on rotary evaporator and vacuum punp, and the resi due was
treated 60 PCTI US2005/ 041779 -155 with hydr ous
3.0 g, QX\Q]nﬁg@ﬁ/Og%% equiv.) in 20 nL di %ane at 80C forﬁé m nu )%r
reaction mxture was extracted with eth3} acetate and water to rermve
excess hydrazine. The organic |layer was dried over MgSO4, and filtered to
renmove drying (N il.mdazole (CDI)(3.02 g, 18.7 mmol, 3.00 equiv.)
was 5 added toE iHiple 3 ’uﬁggﬁ’?hg%ggthe solution was refluxed (65C) for 2
hours. Sol vent was ESMSoaledifor Endl;,ChN;0,8s352.98; Famdt 388 @'t h 20 nl. THE and
10 mL NaOH (2M to . destroy excess CDI. Extraction with ethyl acetate

(Et OAc) and water, followed by chromatography purification gave the desired

product 3-(2, 4Eﬁﬁﬁﬂ9>3y' ﬁﬁmwl -
phenyl) - 4(13 g I-| ylg dro>ﬁ<$/ 2,4] triazole as |ight
brown solid® 10 (2. 748(?9/$£D SV, 8y 1H)57 63,748 9 63 (br

s, 1H), 7.34 (Gn 2&9 ﬁ371(fH? 834]1:121)1H%,773§Q?|§ ?H&6]§6|)(d 81@%2 ﬁ-l)ihoﬁ%

7.00 (dd, J= 8 ,
311), 3.69 (s, 83HJ.Z) 1HB64)8(<(,s1%I=I)1,,1PE,Q31 (dhéﬁt4HZI=lHH»399&-(z,,3H)l-l) 2. 20 (s 15

3H), 1.10 (d, J= 6.

3- (2, 4- met hoxy- 5- |s%pﬁ%%}?d-%ﬁgﬁ%ﬁwgﬁ‘f?%o%nFr% %%69%{ Il) 5-yl ) - 5- hydr oxy-
[1, 2, 4] trlazole obt ai ned above vvas treated with pyridi ne hydrochl oride
(12.53 g, Nal (0.812 g, 5.42 mol, 1.0 equiv.)
and 0.5 .l @3&-5!19-"-1@ %gwaﬁ‘gé% nitrogen protection for 1 hour. The
rgacti on m xture WEESMS eﬂemr@bsmN@gmm@,ow@toeﬁq 4Td)13(p19|1}+d was col | ected by
filtration, washed with 3 x 20 nL water, and dissolved in 50 nL 2M NaCH

solution. The aqueous solution was extracted wth 100 nL Et OAc, and the

Et OAc | ayer Exﬂ%&qgi @@mﬁkhﬂdhx 20 nL 0.5M NaOH. EtQAc |ayer was

di scarded. The were conbi ned, neutralized 25 with HC to PH
around 5, and extra&mm@msmu(mmtm@, TH) .08 RH) 6P6-G240Ac | ayer was

Bl g Nost ot 21 SRR S a S sab S oA, B T LIPS ot of
so! vent |eft. Spl i dESMS c416d fof C} 30,00, 64 3391101 FouAd: m@mm th 2 nL Et OAc, and
dried. The desired product

3- (2, 4-di hydr oxy-5-i sopropyl - phenyl)-4-(1,3-dinethyl-indoI-S 30
yl ) - 5- hydr oxy- t;_a,g 1l ﬁoﬁ@g{lﬁd gonmpound 223) was obtained as an off-white
solid (1.75 g WD 2006/ 055760 PCT/ US2005/,041779
ESMS calcd for C22HisN302S: 385.09; Found: 386.0 (M+1)".
20
Example 43: Compound 44

ESMS calcd for C2oH;sN30,S: 361.09; Found: 362.0 (M+1)".

Example 44: Compound 45
25 ESMS calcd for CyoH;5sN30,S: 349.09; Found: 350.0 (M+1)".

Example 45: Compound 46
ESMS calcd for Cy9H,iN303S: 371.13; Found: 372.0 (M+1)*.

30 Example 46: Compound 47
ESMS calcd for C22Hz7N30,S: 413.18; Found: 414.1 (M+1)".



-156 1H NMR (CD30D), 8 (ppm) 7.46 (d, J= 1.8 Hz, 1H), 7.41 (d, J= 8.4 Hz,
11-1), 7. O0wo(z06/053708. 4 Hz, 1.8 Hz, 11 1), 7 02 (s, 11- LpcrfuadosiocalzbM 6. 26

(s, 1H), 3.74 (s, 3H), 2.88 (sept, %26? , 11-1), 2.24 (s, 3H), 0.62 (d,
J= 6.9 Hz, 6H); 5 ESMS cal cul at ed. for H23N4AG3: 378.1; Found: 379.1 (M +
if. The foll ow ng conpounds were prepared as descri bed above in t he section

10 entitled " I\/@g%ﬂ&g‘f AMldaddyge Conpounds of the Invention” and as
exenplified a es 1 thrOLII—iJh 4. Exa | e 5: Corr(gound 1 ESMS cal cd for

C1sH13N30S: 319. 1; ﬁaalcgﬁqycbs WN)OzS 36_ 03Kawnst 8769 MdsHpound 2 ESMS cal cd
for C21HION3OAS: 409. 11; Found: 410.0 (NH—i) Exarrpl e 7: Conmpound 5 20 ESMS
cal cd for Cl9HLS5N3QO2S: 365 08; Found: 266. (IVH—|) Exarrpl e 8. Conpound 6
ESMS cal cd f or Eg2mple U483 Cxmpanni@ 490; Found: 380.0 I\/Hr . 25 Exanple 9:

70" Conpound 8 ESveTENM@USOENTHaREcE: 930k E%Wév o @WJRM > ¢
Exanpl e 11: Comse dsi9), 63V, Qﬂ%%dl:;f(@rl 1HIGNBROHZ 398, .31 (tFpumdyz, 394. 0

(M:H) ! V\02006/0 5760 PCTI US2005/ 041779 -157- Exanple 12: Conpound 13
"H NMVR (DVBO- d8i)ig 9.65 (s, 1H), 957(s 7.50 (d, J=8.1Hz, 1H), 7.35

H)
Ly 33l 51 ) R Gl cas i P gty ol i 1] 6.8 (o

4.13-4.22 (m 2H), 1.36 (t, J 7.2Hz, 31- 1) ESMS cal ed for C1BHL6N402S:
352. 10; Fo%d: E%g%. I%A,I:\/Hcl()nikpwn@garrpl e 13: Co_rrpound 14
ESMS calcd for C2oH)sN30sS: 409.07; Found: 410.0 (M+H)".

Example 5S0: Compound 51
ESMS calcd for C;gH;4N40,S: 350.08; Found: 351.0 (M+H)".
15
Example 51: Compound 52
ESMS calcd for C;7H;3N4OS: 320.07; Found: 320.9 (M+H)+.

Example 52: Compound 53
20 'H NMR (CDCl3) 6 12.0 (br s, 1H), 9.87 (br s, 1H), 9.83 (brs, 1H), 7.97 (d, J
= 8.1 Hz, 2H), 7.41-7.56 (m, 5H), 7.13 (d, J= 1.5 Hz, 1H), 7.07 (d, /= 8.7 Hz, 1H),
6.71 (dd, J= 1.8 Hz, 8.1 Hz, 1H), 1.93 (s, 3H);
ESMS calcd for C2oH;7N405S: 376.1; Found: 377.0QM+1)".

25 Example 53: Compound 56
ESMS calcd for Ci¢H;sN304S: 345.08; Found: 346.0 (M+1)".

Example 54: Compound 57
ESMS calcd for C;gH;6N405S: 352.10; Found: 353.0 (M+1)".
30

Example 55: Compound 61



10 'H NMR (DVBO-4) 8 9.72(s, 1H), 9.67(s, 1H), 7.04-7.01(m 1H), 6.83-

6. 78(m 2HWO £0066599663(m 1H), 6.20-6.19(m 2H), 4.22(s, PAddusioddbuienl cd for
C16H13N304S: 343.06; Found: 344.0 (M+l) +162 Exanpl e 14: Conpound 15 15 ESMS
cal cd for C15H33N302S: 299.07; Found: 300.0 (MtH)+. Exanple 15: Conpound 16
ESMS cal cd for C15H13N3028 299. 07; Found: 300.0 (MtH)+. 20 Exanple 16:
Compound 17 ESMS cal HNNIEI(DMS@-H@&DNBGZH{) 8.50(sPHH), FAHTR7(B 2AH)07.( MH) +

Exanmple 17: Co 0 319. 02; Found: 320.0
(MeH) +. 25 Ex%&q‘? ?Ogm%ﬂhﬁ»ﬂa gﬁ?&%%&hmommozs 319. 02;
Found: 320.1. (M+H) ESMS-:éﬁwaﬂbﬁC&ﬁnN@BSpm 26und03983MM€pt.ed for

Cl 5H13N303S: 315.07; Found: 316.0 ( MtH) +. Exanple 20: Cbnpound 21 WO

20061055760 PCT/ U82005/ 041779 - 158 ESMS cal cd for C,5H 3N303S: 315.07;
Found: 316.G ( bgu@ Corrpound 22 ESMS cal cd for C15H, 3N303S:
315. 07; Found: npl e 22: Conpound 23 ESIVB cal cd for
C14H10FN302S: 303. OESMZSCMM fom/ﬂHGN(%SH)@ 08; Esundp3®.0M+H)Snpound 23 10 ' H
NVR (DMBO-d6) S 9.69 (s, 1H), 9.65 (s, 1H), 7.16 (d, J=7.2Hz, 1H), 7.05 (t,
J=7.2Hz, 1H), 6.93 (d, J=8.1Hz, 2H), 6.11-6.16 (m 2H), 2.21 (s, 3H), 1.89
(s, 3H); ESMV5 Exaeplé3HHCOMPOuHT 65313. 09, Found 314. 1(M+l)'. 15 Exanple 24:

Comound 24 ESUS cabsgd ofc QAN sk Rina i 0 ("
10
Example 58: Compound 66

ESMS caled for C3;H;sN4O3S: 406.11; Found: 407.0 (M+1)".

Example 59: Compound 67
15 ESMS calcd for C2Hy9N305S: 393.11; Found: 394.0 (M+l)+.

Example 60: Compound 68
ESMS calcd for CH;9N305S: 393.11; Found: 394.0 (M+l)+.

20 Example 61: Compound 69
ESMS calcd for C3;H;oN3058: 393.11; Found: 394.0 (M+1)".

Example 62: Compound 70
ESMS calcd for Ci7H;2N40,8: 336.07; Found: 337.0 (M+H)".
25
Example 63: Compound 71
ESMS calcd for Cz;HjgN303S: 393.11; Found: 394.0 (M+1)*.

Example 64: Compound 72

30 'H NMR (DMSO-de) 5 10.3 (br s, 1H), 7.95-8.19 (m, 2H), 7.48-7.72 (m,
5H), 7.17 (d, J= 8.4 Hz, 1H), 6.44 (d, J = 8.4 Hz, 1H), 5.95 (d, J=2.1 Hz, 1H), 5.73
(dd, J=2.1 Hz, 8.4 Hz, 1H), 5.47 (br s, 1H), 3.62 (s, 3H);



'H NMR (DMSO-d6) 5 10.44 (m 1H), 8.00-7.95 (m 2H), 7.55-7.37 (m 5H), 20
6. 61(d, J="vBaoetlosstds, 1H), 6. 51(t, J=8. 6Hz, 1H), 6. 41(d, J=10. g ysédsios1 SNV
caled for C18H, 2FN3CS: 337.07; Found: 33830 (Mrl)'. Exanple 26: Conpound 26
"HNVR (DMBSO-d6) S 9.57 (s, 1H), 7.99 (d, J= 8.4 Hz, 1H), 7.96 (d, J= 6.9
25 Hz, 1H), 7.55-7.37 (m 5H), 6.61 (d, J= 8.1 Hz, 1H), 5.83 (d, J= 2.1 Hz,
1H), © 5.73(dd, J= %SMsaﬂchfoScldHnMaHlsz 51224 Fosnd: 2H.0MEIYS cal cd for

C, sH 4N40S: 334.09; Found: 335.0 (M1)* Exanpl e 27: Conpound 27 30 ESMS
cal cd for CL3H19N302S: 341.12; Found: 342.0 (MtH) ' Exanpl e 28: Conpound 28
WD 2006/ 055760E§%éw§g0@@#@%ﬁ% 159 ESMS cal ed for C, 6H, 5N302S: 313. 09;
Found: 314.0 ( npound 29 ESMS cal cd for Cl6H, 5N302S:
313.09; Found: 314, HW@MSO&)%WSBII—BW IGpid)y @43V EBIYRHYE, A.43d f or

calcd for clartapigosl e MG B Ia 65y ecanpl e 32 conpound

32 ESMS cal cd for GISME 3NBDRSTC, B3:N;04S: 353)lll;l‘llbun8334©(MM|)H) +. 15 Exanple 33:
Conmpound 33 ESMS cal cd for C13HL3N3025: 335.07; Found: 336.0 (M+H)+.

Exanpl e 34: Conpound 34 ESMS cal ed for C, 6H15N302S: 313.09; Found: 314.0
(MtH) + 20 Exappdd 13%6 @gmi,gumlﬁS ESM5 cal cd for CL5H12FN302S: 317. 06;

Found: 317.0 ( Exa | e 36: Congound 36 25 ESM5 cal cd for C20H15N302S:
361.1; Found: 362.(135(1\!1&191 for Exhedi:0:3 #09.thHouadi 4166 (M+H)".
10

Example 67: Compound 75
"H NMR (DMSO-ds) 8 9.46 (s, 1H), 9.45 (s, 1H), 7.95-8.00 (m, 2H), 7.38-
7.56 (m, 5H), 6.65 (s, 1H), 6.15 (s, 1H), 2.07-2.14 (m, 2H), 081-1.18 (m, 11H);
ESMS calcd for C2sHz6N30,S: 419.1; Found: 420.1(M+1)".
15
Example 68: Compound 76
ESMS calcd for Cy1H sN30sS: 393.11; Found: 394.0 (M+H)".

Example 69: Compound 77
20 ESMS caled for CyiH sN303S: 393.11; Found: 394.0 (M+H)".

Example 70: Compound 78
'H NMR (DMSO-dg) 5 9.71 (s, 1H), 9.35 (s, 1H), 7.98-8.04 (m, 2H), 7.50-
7.62 (m, 5H), 6.58 (s, 1H), 2.15 (g, /= 7.5 Hz, 2H), 0.58 (t, /= 7.5 Hz, 3H);
25 ESMS calcd for C30H;7CIN30,S: 397.0; Found: 398.0(M+1)*.

Example 71: Compound 79
ESMS calcd for CisH21N303S: 371.13; Found: 372.0 (M+H)+.

30 Example 72: Compound 80
ESMS caled for C;HisN30,S: 393.11; Found: 394.0 (M+H)+.



"H NVR (DMSO-d6) 8 10.03 (s, 1H), 8.00-7.96 (m 2H), 7.55-7.37 (m 5H),
7.00 (d, JwdBwbebss760lH), 6.20 (m 2H), 3.57 (s, 3H); 30 GRMpyeRbHEi1ir
C19H15N3025: 349.09; Found: 350.0 (M+1)+16440 2006/ 055760 PCT/ US2005/ 041779
- 160- Exarrpl e 38: Conpound 38 ESMs cal cd for C14HOC12N302S: 352.98; Found:
353.9 (M+tH)' Exanpl e 39: Conpound 39 5 "H NVR (DVMBO-d6) S 9.74 (s, 1H),
9.63 (s, 1H) &:xiﬁap!gm KdmpohndB17.48 (m 2H), 7.37 (d, J= 8.4 Hz, 11-1),

im0 R e ol o el byl 508 (0 -

C19H, 5N303S: 365.08; Found: 366.0 (Mtl)' 10 Exarrpl e 40: Conpound 40 ESMS
cal cd for C25HL6N302S: 409.09; Found: 410 0 (M) Exanpl e 41: Conpound 42
"H NVR ( DVBO- o Example 745 Gompaupd 83 67(s, 1H), 7.08(s, 2H): 6.96-6.94(m 15

2H), 6.18-64513 2 1.64-1.60
1) “esve oo 1or SRS B TR e e

Conmpound 43 ESMS cal cd for C22H1sN302S: 385.09; Found: 386. (I\/H)'. 20

Exarrple 43 Co Qun SMS c d for C20H15N302S: 361.09; Found: 362.0
(Mr1)" Mrﬁd‘ﬂ%’“ﬁﬁ% ESMS cal cd for CLl9H, 5N302S: 349. 09;

Found: 350 0 (IVH) ESMBcalep ffer Gh5H, 7 1G0yp A nd 04Foun&VS @M eHS or C19H21N303S:
371.13; Found: 372.0 (M+1l)'. 30 Exanple 46: Conpound 47 ESMS cal cd for
C22H27N303S: 413.18; Found: 414.1 (M+l)'. WD 2006/ 055760 PCT/ U82005/ 041779

-161- Exarrpbe £4ampRME? i puimBSYE cal ed for O 3HL2CI N302S: 369. 03; Found:
370.0 (M
(M) ESMS calcd for C20H17N3048S: 379.10; Found: 380.0 (M+H) .

Example 77: Compound 85
ESMS calcd for CysH;sN30,S: 365.08; Found: 266.0 (M+H)".
15
Example 78: Compound 86
'HNMR (DMSO-dg) 8 9.68 (s, 1H), 9.58 (s, 1H), 8.2 (dd, J= 7.0 and 2.4
Hz, 1H), 7.50 (m, 2H), 7.40 (tr, /= 8.1 Hz, 1H), 7.32 (m, 1H), 6.97 (d, /= 7.5 Hz,
1H), 6.95 (m, 1H), 6.89 (d, = 8.4 Hz, 1H), 6.08 (d, = 2.1 Hz, 1H), 6.0 (dd, = 7.4 and
20 2.1 Hz, 1H), 3.96 (s, 3H);
ESMS calcd for C19H;5N305S: 365.08; Found: 366.0 (M+1)".

Example 79: Compound 87
'H NMR (MeOH-d,) 5 8.25 (m, 1H), 7.96 (s, 1H), 7.46-7.44 (m, 2H), 7.26
25 (d,J=8.4Hz, 1H), 6.83 (d, J=8.1 Hz, 1H), 6.70 (d, /= 8.7 Hz, 1H), 6.17(d, J =
2.1 Hz, 1H), 5.98 (dd, J= 8.4 and 2.4 Hz, 1H);
ESMS calcd for CgH13N305S: 351.07; Found: 352.0 (M+1)*,

Example 80: Compound 88
30 'H-NMR (DMSO-dg) § 9.69 (s, 1H), 9.59 (s, 1H), 7.54 (d, J=8.1Hz, 1H),
7.46 (d, J=3Hz, 1H), 7.14 (t, J=7.8 Hz, 1H), 6.97 (d, J=7.2 Hz, 1H), 6.89 (d,



Exanpl e 48: Conpound 49 5 'H NWVR (DVSO-d6) S 9.49 (s, 1H), 9.40 (s, 1H),
7.94-7.99 WO 20@A4)55766. 38- 7.56 (m 5H), 6.70 (s, 1 H), 6. ¥eT(ws200skdi1772. 12 (q,
J=7.2 Hz, 2H), 0.71 (t, J=7.2Hz, 3H); H@¥S Cal cd for C20H 7N302S: 363. 10,
Found 364. 1(Mt1l)'. 10 Exanple 49: Conpound 50 ESMS cal cd for C23HL5N3CGS:
409. 07; Found: 410.0 (MtH)+. Exanple 50: Conpound 51 ESMS cal cd for
C1l8H14NA02S: 3368.08z, IF)L6A2-633 I(nl) 2H)WH6D2+(dd, 1,‘&2@(Hz;p1238.511-1z, AP gnp2 ESMS

calcd for C17H S:..320,0 Foupnd: 320.9 (M+ Exanpl e 52: Conpound 53
20 'HNNR(CDC}B%H&OI{OOZ‘*@ m,§lf); 9. g7 ((br ?) 1H), 9. 83 (br s, Tk)l) 7.97
(d, J =18.1 Hz, ZFQSMgcélédforiﬁgl-fm0§$*)366]231%uﬁdi36571(ﬂ445)*1‘|2 1H), 7.07 (d,
J=8.7 Hz, 1H), 6.71 (dd, 8" Hy H, 1.93 (s, 3H): ESMs cal cd

for C20HL7N40O2S: 376.1; Found: 377.0(M1)' 25 Exarrpl e 53: Conpound 56 ESMS
caled for und: 346.0 (M1) " Exarrpl e 54: Conpound 57
CaVE calcd T -@@-&%@%@*’Q’ﬁgiﬁ% Found: 353.0 (M#1)'. 30 Exanple 55:
Conmpound 61 WO 2006E$MSEﬁl©dRﬁﬂzﬂﬂﬁM@&l‘M@oumdﬁzzm{MﬂW (DMSO-d6) S
9.66(s, IH, 9.60(s, 1H), 7.29-7.27(m 1H), 7.12-7- 10(m 2H), 7.03-7.00(m
1H), 6.19-6.17(m 2H), 1.18(s, 18H); ESMS cal cd for C22H27N3O2S: 397. 18;

Found: .398. 1 (Ekﬂ_;_hp_ie825c5>ﬁq1mh&956 Corrpound 64 ESIVB cal cd for C21H15N303S:

389. 08; Found: 390.0 I\/Hrl—&) rr? ESMS cal cd for
C19H, 3N304S: 379. 06H M¥MR M%@sﬁr?ﬂ S)LH) 944 (s lH) 793800 (m, 2H), 7.39-

10  7.57 (m, SH), 6.68 (s, 1H), 6.15 (s, 1H), 2.05-2.15 (m, 2H), 1.05-1.17 (m, 2H), 0.50
(t, J=1.5 Hz, 3H); ESMS calcd for C31H20N30,S: 377.1; Found: 378.00M+1)".

Example 83: Compound 91
"H NMR (DMSO-dg) 5 9.15 (s, 1H), 8.50 (s, 1H), 8.00 -8.07 (m, 2H), 7.47-
15  7.63 (m, 5H), 6.27 (s, 1H), 2.06 (g, J= 7.5 Hz, 2H), 1.93 (s, 3H), 0.45 (t, /= 7.5 Hz,
3H);
ESMS calcd for C2;H2oN30,S: 377.1; Found: 378.0(M+1)".

Example 84: Compound 93
20 ESMS calcd for Ci6H;sN30,S: 345.08; Found: 346.0 (M+H)".

Example 85: Compound 95
ESMS calcd for CisH;3N40,S: 324.07; Found: 325.0 (M+H)".

25 Example 86: Compound 96
ESMS calcd for CigH,;sN4O5S: 382.11; Found: 383.0 M+H)".

Example 87: Compound 98
ESMS calcd for C7H;2N40,S: 336.07; Found: 337.0 (M+H)+.
30
Example 88: Compound 99
ESMS calcd for CigH;3N304S: 379.06; Found: 379.9 (M+H)".



Exanpl e 58: Conpound 66 ESMS cal cd for C21H, 8N403S: 406.11; Found: 407.0
(Mtl) +. Bwanpbeos60 Conpound 67 15 ESMS cal cd for C21HLYNS0GS30052R37791;
Found: 394.0 (Mtl)+. Exanple 60: Conpourgd-68 ESMS cal cd for C21H19N303S:
393.11; Found: 394.0 (Mtl)+. 20 Exanple 61: Conpound 69 ESMS cal cd for
C21H19N303S: 393.11; Found: 394.0 (MH)+. Exanple 62: Conpound 70 ESMS
calcd for Cl17H, 2N402S: 336.07; Found: 337.0 (MtH)+ 25 Exanple 63: Conpound

71 ESMS cal cd for 19 3S: 11; Found: 394.0 (MHl)+. Exanple 64:
Corpound 72 301’4—&%@(&%@ ﬁ@‘?lo 3 (br s, 11- 1) (7 9%3 8. 19 (%p 2H) ,
7.48-7.72 (m SH), 'HNMR((DMledgs‘bﬁZﬁ,Zle 94':32 7§6:(<i3.}48|7¥lz itxl;? 5.95
(d, J= 2.1 Hz, 1H), dd, J= H, 3.62

(s, 3H): WO 20089E65/6 §216dsﬂelﬁ7lmlmﬁ@§ %Iéz,dal),féﬂl LU 7N402S2:

?;2 iH) !:Og.n 4 ?]ﬁ ‘?F&Wlﬁgﬁx ﬁ?@{% (f%WTQﬁBW%@@z 155( éﬁDDﬂBg}gg) S 9.37

1H), 1.85 (s, 3H),1.4l- Btl7(m,6PBJ—066(ESN‘BSHaJII'@,for C20H, sN302S:  363. 1; Found

Found: 410, 0 ( W) SEMBGuET MLy OR TS 8 198 W oSS, de) S o 46 (s,

1H), 9.45 (s, 1H), 7.95-8.00 (m 2H), 7.38- 7.56 (m 5H), 6.65 (s, 1H), 6.15

(s, 1H), 2.07-2. 14 2H), 081-1.18 (m 11H);: ESMS calcd for C24H26N302S:
419. 1; Found: mggﬂi)q"m&@“ﬂﬂhple 68: Conpound 76

10 ESMS calcd for CioH;7N503S: 395.11; Found: 396.0 (M+H)".

Examgle 91: Compound 102
ESMS caled. for C9H;0Ns0,S: 381.1; Found: 382.0 (M + 1)".

15 [Example 92: Compound 103
'H NMR (DMSO-dg) & 9.48 (s, 1H), 9.38 (s, 1H), 729(d J=8.4Hz, 1H),
7.25(d, J= 1.8 Hz, 1H), 6.85-6.89 (m, 2H), 6.18 (s, 1H), 3.61 (s, 3H), 2.30 (s, 3H),
2.29 (q, J=17.5 Hz, 2H), 2.09 (s, 3H), 0.94 (t, /= 7.5 Hz, 3H);
ESMS calcd for Ca1H23N40,8: 394.1; Found: 395.0M+1)".
20
Example 93: Compound 104 .
ESMS caled for CioH;sN305S: 365.08; Found: 366.0 (M+H)".

Example 94: Compound 106
25 ESMS calcd for CoH;7N40,S: 377.1; Found: 378.0(M+H)".

Example 95: Compound 107
ESMS calcd for CigH;3CIN30,S: 369.0; Found: 370.0(M+H)".

30 Example 96: Compound 116
"H NMR (DMSO-de) § 7.98-7.56 (m, 2H), 7.55-7.30 (m, 6H), 6.43 (dd, J =
8.1 and 1.8 Hz, 1H), 6.29 (m, 1H), 3.65 (s, 3H), 3.16 (s, 3H);



ESMS cal cd for C21H,9N303S: 393.11; Found: 394.0 (M+H)+. Exanple 69:

Compound 7Wo2edBstsocal ed for C21H 9N303S: 393.11; Found:pc3ds2005dyiH +.
Exanpl e 70: Conpound 78 'H NVR (DVBO-d6)143.9. 71 (s, 1H), 9.35 (s, 11-1),
7.98-8.04 (m 2H), 7.50- 7.62 (m 5H), 6.58 (s, 1H), 2.15 (g, J= 7.5 Hz,
21-1), 0.58 (t, J= 7.5 Hz, 3H); 25 ESMS cal cd for C20HL17Cl N302S: 397.0;

Found: 398. 0( Mrl) +. ESNM&aaRd €or CloH,30:09186d. 16 F i3 6aml (v 1h'or G 9H21IN303S:
371.13; Found: 372.0 (MtH)+. = 30 Exanple 72: Conpound 80 ESMS cal ed for
C2, H, 9N302S: 393.11; Found: 394.0 (M+H)+. WD 2006/ 055760 PCT/ US2005/ 041779

-164- Exanpl e $RampRUIOCHnpohnEIVP cal cd for C20HI7N302S: 379.10; Found:
380. 0 (M+H) +. a € 74: Conpound 82 5 ESMS cal cd for C21HI9N302S: 393. 11;

Found: 394.0 ( M+H) +H-NMR @13)7857 83(di58uride, 8H), I . 34inc 4HY, G128 T2Nthy N303 S:
Sorirhaoss B W éﬁzggb°6§?@ﬁ%8%6&§§%?%%8éﬁ%%§dEfsﬁrs ‘
ggl ca }‘\l('\)/rR CDiC\)/EésdG 6@, 118, 2.80(s/BH), 2652 @9(@iicH);+. 15 Exa‘rJrEI(; (7)8 (Cj:orzrpzund
Hz, 1H), 7(50 (m éﬁ&g?alﬁég%ﬁszﬁ%%s 4ﬂé§ 1"10;%)54%?%51(2&% 6 97 (d, J=

7.5 Hz, |IH, 695(mIH) 689(d 8.4 Hz, IH, 608(d:2.1Hz,IH),
60(dd = 7.4 and 20 2. 53 396(s 3H) ESMS cal cd for
C19H, 5N303S: 3&.!12,.2&4)&&!!!)03961 ( M+1) +. npl e 79: Conpound 87 'H NMR

(MeOH d4) $,8.25 (m (d, J=
8.4 He, lH)% 6. 83 é**?“éa%@‘%z”%%f“’é’ ?&“56’55“?‘43@*?5@)45&'&% 736 (d. 3
7, 33(m 1H), 6.98-6.97(m, 1H), 6.86(d, J=9.9Fiz, 1H), 6.70-6.67(m, 1H), 2.86(,
3H), 2.26(s, 3H), 2.21(s, 3H);
ESMS calcd for Cp¢HisN;OsS: 461.10; Found: 462.0 (M+1)*,

15 Example 99: Compound 125
ESMS calcd for Ca0H;7N305S: 379.10; Found: 380.0 (M+H)",

Example 100: Compound 126
ESMS calcd for CyoH;;N30,S: 237.06; Found: 238.0 (M+H)+.
20
Example 101: Compound 127
ESMS calcd for C;1H;3N30,8: 251.07; Found: 252.0 (M+H)",

Example 102: Compound 128
25 ESMS calcd for C;;H;3N30,S: 251.07; Found: 252.0 (M+H)+.

Example 103: Compound 129
ESMS calcd for Cy1H11N30,S: 249.06; Found: 250.0 (M+H)+.

30 Example 104: Compound 130
ESMS calcd for Ci2H;sN30,S: 265.09; Found: 266.0 (M+H)".



2.1 Hz, 1H), 5.98 (dd, J= 8.4 and 2.4 Hz, 1H); ESMS calcd for C18H, 3N303S:
351. 07; Fowozoo@&376d (M-1)+. Exanpl e 80: Conpound 88 30 pchidddRsidEe d6) 6
9.69 (s, 1H), 9.59 (s, 1H), 7.54 (d, .)!1@.1Hz, 1H), 7.46 (d, J=3Hz, 1H),
7.14 (t, J=7.8 Hz, 1H), 6.97 (d, J=7.2 Hz, 1H), 6.89 (d, WD 2006/ 055760
PCT1US2005/ 041779 -165 J=8. 7Hz, 1H), 6.12-6.13 (m 2H), 6.02 (dd, J1=2.4

He, J2=8.4 Hz, Eihin 1e41034domboundf§1 6Hz 1H), 1.40-1.46 (m 6H); ESMB cal cd
for CL9H, 8N402 . 367. 1: Conpound 89 ESNS

+
cal cd for 022H21I\BC§@’IS:§91£‘1£Q¥C2¢6M4533§§ Oé§lf%¢b194l(&+é‘ﬂpl e 82: Conpound 90
1H NVR (DVEO-d6) 8 9.47 (s, 1H), 9.43 (s, 1H), 7.94-8.00 (m 2H), 7.39- 10
7.57 (m 5H), 6.68 (s, 1H). 6.15 (s, 1H). 2.05-2.15 (m 2H), 1.05-1.17 (m
2H), 0.50 (t, EL_E!E‘S_OEIZCO undSRE cal cd for C21H20N302S: 377.1; Found

378. O( M#1) + Exanpi 0 8. 50
(s, ll(-i), 23. 0 -8.3‘7’*?“%%9‘??8 d;j‘&%ﬁ%“&@%%%@%ﬁﬁ %ﬁ) (7§§) 2,06 (q,
C21l20NR02S: 377, 11 Eand R78 QML) £ Exoapl o B4 - Compound 03 20 ESVE

; . ; oun
cal cd for ClGHlSI\BOEéﬁgfﬂlgqg@%‘%mﬁ?ﬁt%g%&bﬁé'o(@ | e 85: Conpound 95
ESMS cal cd for C1l6H12N402S: 324.07; Found: 325.0 (M+H)+. 25 Exanple 86:

Conmpound 96 ESMS cal cd for Cl9H13N403S: 382.11; Found: 383.0 ( MtH) +
Exanpl e 87: Colzample 163 moea%'éﬁfor Cl7H12N4028 336.07; Found: 337.0

I(:g/::nFDdT 378(105(6Inrpl elH3\/\no 2 06/ 05 B@?’ﬁtﬁg%g% %@h@'@%ﬁ?%ﬁs (t3- 06
5.1 Hz, 1H), 7.45-7.43 (m, 2H) 726(t,J 8.0 Hz, 1H), 6.84 (d, J= 7.8 Hz, 1H),
6.75 (d, /= 8.7 Hz, 1H), 6.66 (s, 1H), 6.14 (s, 1H), 2.12 (g, /= 7.5 Hz, 2H), 0.70 (¢,
J=1.2 Hz, 3H);
ESMS calcd for CoHy7N30:S: 379.10; Found: 379.9 (M+1)*.
15
Example 108: Compound 179

ESMS calcd for CioH;sN30,S: 349.09; Found: 350.0 (M+1)*.

Example 109: Compound 180
20 ESMS calcd for CisH;sN30,S: 349.09; Found: 350.0 (M+H)".

Example 110: Compound 181
ESMS calcd for C20H15N302S: 361.09; Found: 362.0 (M+H)

25 Example 111: Compound 182
ESMS calcd for Cy¢H)s N3O3S: 329.08; Found: 330.0 (M+H)".

Example 112: Compound 183
ESMS calcd for CoH;7N30,S: 363.10; Found: 364.0 (M+H)".
30
Example 113: Compound 184
ESMS calcd for C;gH;3N305S: 350.38; Found: 351.9(M+H)".



-166- Exanple 89: Compound 100 1H NMR (DMSO-d6) S 9.52 (s, 1H), 9.42 (s,

1H), 7.56 W 200608760Hz, 1H), 7.49 (d, J=3.3Hz, 1H), 7. 1ldpct/uszbesieqardz, 1H),
6.95 (d, J=8.4Hz, 1H), 6.61 (s, 1H), 5.1 (s, 1H), 6.14 (dd, J=3. 3Hz,

1H), 4.76 (gn, J=6.6Hz, 1H), 2.14 (q, J=7.5Hz, 2H), 1.41-1.47 (m 6H), 0.66
(t, J=7.5Hz, 3H); ESMS cal cd for C21H22NAQ2S: 394.15; Found: 395.1 (M#l)+.
Exanpl e 90: Conpound. 101 10 ESMS cal cd for Cl19H17N503S: 395. 11; Found: 396.0

( M+H) +. ExarrpIEe 91' mound 13@555\/5 cal cd. for CI9H20NSO2S: 381.1; Found:
382.0 (M + 1)+——E’—§'ﬁmf?"a ound 103 1H NWMR (DMSO-d6) 6 9.48 (s,
1H), 9.38 (s, 1H), ESRH ¢icdfor 8y, M0,9: 38D.1; Foﬁn@@@dﬁ(ﬂﬁ—l*e' Hz, 1H),

6.85-6.89 (m 2H), 6.18 (s, 1H), 3.61 (s, 3H), 2.30 (s, H) 2.29 (q, J=
7.5 Hz, 2H), 2.09 (s, 3H), 0.94 (t, J= 7.5 Hz, 3H); ESMS calcd for

021H23N4028 (1) +. 20 Exarrpl e 93: Conpound 104. ESMS
calcd for C QHM%@&@&%d 366: 0 ( M+H) +. Exarrpl e 94: Conpound
106 25 ESMS cal cd f ESMSxaket7fid OpBoN3@75: 381.Fdionod: 3829.(M(WEF) +.  Exanpl e 95:
Conmpound 107 ESMS cal cd for Cl8H13CLN302S: 369.0; Found: 370.0(MtH)+. 30
Exanpl e 96: Conpound 116 1H NWR (DI\/SO d6) S 7.98-7.56 (m 2H), 7.55-7.30 (m

6H), 6.43 (dd, Ekampl [162rCbnipcuntda90! H), 6.29 (m IH), 3.65 (s, 3H), 3.16

(s, 3H); WD 20 760 PCT 5041779 caled jor C20H17N302S:
363. 10; Found: %%855% 4!5 %‘é&g@% 4%#@%@§ BvR (CDC13) 'S

7.83(d, .F-18.1 Hz, 748734(m 4H), 7.28-7.20(m 51H) 6.99 (d,
J=1.8Hz, 1H), 6. 80(d F8. 7Hz, 1H), 6.62-6.58(m 1H), 2.94(s, 3H), 2.89(s,
3H), 2.84(s, 3Hixampletl7s Compound 195 2 69(m 611):

ESMS calcd. for C22H23N4O4S: 438.1; Found: 439.0 (M + )",

Example 118: Compound 192
15 ESMS calcd. for Co0H»Ns0,S: 395.1; Found: 396.0 (M + 1)*,

Example 119: Compound 193 '
ESMS calcd. for CooHNs05S: 395.1; Found: 396.0 (M + 1)*.

20 Example 120: Compound 194
ESMS calcd. for Co3HyN4O,S: 422.1; Found: 423.0 M + 1)*.

Example 121: Compound 195
ESMS calcd. for C3HasN404S: 420.1; Found: 421.0 (M + 1)".
25
Example 122: Compound 196
ESMS calcd. for CasHasN4O2S: 448.1; Found: 449.3 (M + 1)".

Example 123: Compound 197
30 ESMS calcd. for C22H24N4O5S: 408.16; Found: 409.2 (M+1)".

Example 124: Compound 198



ESMS cal cd for C27H28N605S: 548. 18; Found: 549.2 (M+l)+. Exanple 98:

Conmpound 182 #06/0437¢¢VR (CDC13) S 7.98(m 211), 7. 60- 7. 55( nac13d92005/04pH79 7. 45( m
11), 7.36- 7.33(m 1H), 6.98-6.97(m 1H) 1708 86(d, J-9.9H2, 1H), 6.70-6.67(m
1H), 2.86(s, 3H), 2.26(s, 3H), 2.21(s, 31); ESMS cal cd for C24H19N305S:
461. 10; Found: 462.0 (M+l)+. 15 Exanple 99: Conpound 125 ESMS cal cd for

C20H17N303S:  379. 10ESHSLbaktd. 808,00, NyBi%): #22. liE>Faﬁmi @23.9Qu+onpound 126 ESMS
bal cd for CLOHL1IN302S: 237.06; Found: 238.0 (MtH)+. 20 Exanpl e 101:
Conpound 127 ESMS cal cd for Cl11H13N302S: 251.07; Found: 252.0 (M+H) +.

Exanpl e 102: Cgiyg Mzgzq;ogg,polggy@ gal cd for CL1HI3N302S: 251.07; Found:
252.0 (MH) +. -Ex%r Compound 129 ESMS cal cd for CL1HLIN302S: 249. 06;

Found: 250.0 (MtH) +! SB@GaEﬂmpCBHﬂM%SCé%lﬂJﬁéurm63ESﬂSﬂ:)a4 cd for

C12H15N302S: 265.09; Found: 266.0 (M-H)+. WD 2006/ 055760 PCTI US2005/ 041779
-168- Exarrp?e 105: Conpound 131 ESMS cal cd for C20H 5N304S: 393. 08; Found:
394.1 (M+H)' . HExampid 261 @ampgsanga0dhd 177 5 | H NVR ( DMSO d6) S 9 34(s, 1H),

Ty, 550 (¢ sty ESHS ol G bapaailiy A8 osgMBdnG: 366 o(ht) '

Exanpl e 107: Conpound 178 10 1H NMR (DVBO d6) S 10.29 (s, lH) 9.49 (s, 1H),
9.42 (s, 1H), 816 (t 3= 5.1 kg 1H, 7.45-7.43 (m 2H), 7.26 (1, J= 8.0
Hz, 11-1), 6.g£xamples277 GompoundPP1 & 75 (d, J= 8.7 Hz, 1H), 6.66 (s, 1H),

6. 14 Hp, 2.12 : + 3H): ESMB cal cd
for c(zzH LS 378%3%%3?3%2’1{%‘@‘%’5?ﬁ%@m&§377'3M#)' K e

Example 128: Compound 202
ESMS calcd. for C;oHy3N40,S: 406.1; Found: 407.0 (M + H)+.

15 Example 129: Compound 204
ESMS calcd. for Co4HpsN4O;5S: .452.19; Fbund: 453.2 (M+1)*.

Example 130: Compound 205
_ ESMS calcd. for Cp3H4N405S: 436.16; Found: 437.1 (M+1)+.
20 |

Example 131: Compound 206
ESMS calcd. for C21H23N40,S: 394.1; Found: 395.1 (M + 1)".

Example 132: Compoﬁnd 207
25 ESMS calcd. for C;0H2 N4O-S: 380.1; Found: 381_.1 M+ 1)+.

Example 133: Compound 208
ESMS calcd. for C23H26N403S: 438.17; Found: 439.1 (M+1)".

30 Example 134: Compound 209
ESMS calcd. for C2H24N40,S: 408.1; Found: 409.1 (M + 1)™,



15 Exanpl e 108: Conpound 179 ESMS cal cd for C19H, 5N302S: 349. 09; Found:
350. 0 (M+iwo 20063mgel e 109: Conpound 180 20 ESMS cal cd f et $HobhsiysdsS:
349.09; Found: 350.0 (M+H)'. Exanple 11f .Conpound 181 ESMS cal cd for
C20H 5N302S: 361.09; Found: 362.0 (M+H)'. 25 Exanple 111: Conpound 182 ESMS
calcd for Cl6H, 5 N303S: 329.08; Found: 330.0 (M+H)'. Exarrpl e 112: Conpound

183 ESMS cal cd gx@mpfel3sh mg,’iﬁndaﬁs 10; Found: 364.0 (M+H)' 30 Exarrpl e
113: Conpound I'BT'ESIVB"caI f or _ C18HON3(CBS: 35‘%4% Found 351, O(MtH)' . WD

2006/ 055760 PCTI Us2B8MSwaleddor ColigdlaOsSy 431 Foundi 3 subd 185 ESVB cal cd.
for C20H21N4A02S: 380.1; Found: 381.0 (Mt 1)+. 5 Exanple 115: Conpound 187
ESMS calcd. for G 9H20N5028: 381.1; Found: 382.0 (Mt 1)+. Exanple 116:

Conpound 190 E&wsmple k36x Cmmognqmlzlzmozs 394.15; FOUND: 395.0 (Mrl)+. 10

(e 1T Exdmle 118 M RCT BN S AR IR oBB0 \eos acs 1,

Found: 396 0 (M + 1) +. Exarrpl e 119: Corrpound 193 ESMS cal cd. for

C20Ha, 2NsO2S: 5.1 396 M+ 1)+. 20 Exanple 120: Conpound 194
ESMS cal cd. foﬁ@%}hﬁ&m%mﬂﬂgé Found: 423.0 (M + 1)+ Exanple 121:
Conpound 195 ESMS CBENM.calcllfofC3HENNGS2 B 8. ¥ Bodrid: Fyun@M+$H21.0 (M + 1) +.

10 Example 138: Compound 213
ESMS calcd. for CaoHaN4O,S : 380.1; Found: 381.1 M + 1)".

Example 139: Compound 214
ESMS calcd. for CioH;sN4O5S: 366.1; Found: 367.1 M + 1)".
15
Example 140: Compound 215
ESMS caled. for Cy0H;sN30,4S: 397.1; Found: 398.1 (M+1)".

Example 141: Compound 216
20 'H NMR (DMSO-dg): 5 (ppm) 9.56 (s, 1H), 9.40 (s, 1H), 8.03 (d, J=2.4 Hz,
1H), 7.58 (d, /= 8.4 Hz, 1H), 7.54 (d, J= 2.1 Hz, 1H), 7.11 (dd, ] = 8.4, 2.1 Hz,
1H), 6.97 (d, J= 2.4 Hz, 1H), 6.89 (s, 1H), 6.17 (s, 1H), 2.23 (q, J= 7.2 Hz, 2H),
0.93 (t, J = 7.2 Hz, 3H); ‘
ESMS calcd. for CigHisN303S: 353.08; Found: 354.0 (M+1)".
25
Example 142: Compound 217
'H NMR (DMSO-dg): & (ppm) 9.59 (s, 1H), 9.43 (s, 1H), 7.67 (d, J= 8.7 Hz,
1H), 7.54 (d, /= 2.1 Hz, 1H), 7.20 (dd, J = 8.4, 2.1 Hz, 1H), 6.96 (s, 1H), 6.18 (s,
1H), 2.60 (s, 3H), 2.34 (q, J = 7.2 Hz, 2H), 0.98 (t, /= 7.2 Hz, 3H);
30 ESMS calcd. for C;3H;sN4OsS: 368.09; Found: 369.0 (M+1)+.

Example 143: Compound 218



25 Exanpl e 122: Conpound 196 ESMS cal cd. for C25H29N402S: 448.1; Found:
449. 3 (M +wb)2006/088x@npl e 123: Conpound 197 30 ESMS cal cd.pdous2085AH27bA 2 S:
408. 16; Found: 409.2 (M1)+. Exanpl e 12#72-Conpound 198 WD 2006/ 055760

PCT/ US2005/ 041779 -170 ESMS calcd. for C23H26N402S: 422.18; Found: 423.3
(Mt1) +. Exanpl e 125: Conpound 199 ESMS cal cd. for C24H28N402S: 436. 19;
Found: 437.3 (M+1) +ESMS cilcdfot € HRB:OS03PoL FouRDOIESKM cBl.cd. for
C22H22N402S: . 406. 15; Found: 407.2 (M+1)+. Exanple 127: Conpound 201 10 ESMS
cal cd. for C23H24NAC3S: 436. 16; Found: 437.3 (M+rl)+. Exanple 128: Conpound

202 ESMS cal CdExﬁﬂEleQZZHZﬁhﬁ@ﬁdZﬂ’G- 1; Found: 407.0 (M+ H+ 15 Exanple
129: Conpound 204 S& Cal'% R,Béog C24 2%&4038;.43& g%\d Fgund: 453. 2 (M+l) +.
Exanpl e 130: CompoukoMSeslctdReCulnNe0:S 392- b oppdirdbs81 146 16 Found: 437.1
(Mr1l) +. 20s5Exanpl e 131: Conmpound 206 ESMS cal cd. for C21H23N402S: 394. 1;

Found: 395.1 (Mt if. Exanple 132: Conpound 207 25 ESMS cal cd. for
C20H2j N402S: 3ExampleldfinCong@und 220 i f. Exanpl e 133: Conpound 208 ESMS

cal cd. for C23H26N4RIS: T FONNEL R 30\Exanpl e 134:
Conpound 209 ESMs cgﬁ?ﬁ‘ﬁ'ggrfyc%ﬁgﬁtfkg’oié‘?ﬂfé’g‘%&ﬁ%d* 1)4'09. 1 (M+.if. W
2006/.055760 PCT/ US2005/ 041779 -171-
Example 146: Compound 221
10 ESMS calcd. for C20H,1N4O5S: 379.1; Found: 381.1 (M + 1)+.

Example 147: Compound 222
ESMS calcd. for C2 H23N40,S: 394.1; Found: 395.1(M + 1)+.

15 [Example 148: Compound 224
ESMS calcd. for C19H3;N40,S: 368.1; Found: 369.1 (M + 1),

Example 149: Compound 225
ESMS calcd. for C19H 9N4O,S: 366.1; Found: 367.1(M + 1),
20
Example 150: Compound 226 ,
ESMS calcd. for CyH;1N4Os: 364.1; Found: 365.1 (M + 1)+.

Example 151: Compound 227
25 ESMS calcd. for C3iH2N40,S: 394.15; Found: 395.1 (M+1)".

Example 152: Compound 228
ESMS calcd. for C;H24N40,S: 408.16; Found: 409.1 (M+1)".

30 Example 153: Compound 229
ESMS calcd. for CyoH,5 FaNsO,S: 449.11; Found: 450.1 (M+1)*,



Exanpl e 135: Conpound 210 ESMS cal cd. for C24H23NA2S: 430.1; Found: 431.1
(M+ 1)+, Iwx@ombessteép: Conpound 211 5 ESMS cal cd. for C21pEPRA¥5085041440. 14,
Found: 411.1 (Mrl)+. Exanple 137: Conmpoynd 212 ESMS cal cd. for C23H26N4ACBS:
438.17; Found: 439.1 (Mtl)+, 10 Exanple 8: Conpound 213 ESMS cal cd. for
C20H21N402S : 380.1; Found: 381.1 (M+ 1)+. Exanple 139: Conpound 214 ESMS
calcd. for C 9 gd: 367.1 (Mr 1)+. 15 Exanple 140:
Conmpound 215 Egth?_mg'%'cgﬂé 3‘?&'&0 N304S 397.1; Found: 398.1 (M1l)+.
Exanpl e 141: ConpourE@h@l@lczbfdrﬂlﬂszmldé)FOlEld(@W (d:+E)5. (s, 1H), 9.40

(s, 1H, 8.03 (d, J= 2.4 Hz, | H), 7.58 (d, J= 8.4 Hz, 1H),7.54(d, J=2.1 He,
1H),7.11 (dd, J = 8.4,2.1 Hz, 1H), 6.97 (d. J—24Hz 1H) 6.89 (s, 1H),
6.17 (s, 1H), ZEhmlel55=Comgoudd,232H), 0.93 (t, J= 7.2 Hz, 31-1); ESMS
calcd. for 8Hi 5N3 Vi )+ arrpl e 142:
Conpound 21 lH NVR M@s?ﬁ%ﬁf&gys §§ égé’ ';X 7.67 (d,
J= 8.7 He, 754(d J—21Hz 720(dd J—84 21Hz 1H),
6.96(S,IH) 618 2. 60 3H) 2.34 (q, J= 7.2 Hz, 2H). 0.98 (t,
J= 7.2 He, c‘énmppunﬂ&é* Cl8HI6NA03S: 368, 09; Found 360, 0 (M1) +

Exanpl e 143 Corrpou h?slé @S{ ggfﬁlﬂd 1398 Q4 {$ -172 ESMS cal cd.
for C21H23N402S: 39?35 ouncf% g&% Z:f‘\sll 5 IZ&%I 124 Conmpound 219
ESMS cal cd. for C21H21IN402S: 392.1; Found: 393.1 (lVHr 1)+. 5 Exanple 145:
Conpound 22{6 Example 157: Compound 233

ESMS calcd. for C18H17N304S: 371.09; Found: 372.1 (M+1)+.

Example 158: Compound 234
ESMS calcd. for C20H21N302S: 367.14; Found: 368.1 (M+1)+.
15 '
Example 159: Compound 23§
ESMS calcd. for Ci9HoNsO,S: 381.13; Found: 382.1 (M+1)".

Example 160: Compound 239
20 ESMS clcd for CigH;1N40,S: 368.1; Found: 369.1 (M + H)+.

Example 161: Compound 240
ESMS clcd for C gH sN4O3S: 368.09.10; Found: 369.1 (M+H)".

25 Example 162: Compound 241
ESMS cled for Cy7H;sNsOsS: 369.09; Found: 370.1 (M+H)".

Example 163: Compound 242
ESMS cled for CigH;sN:O3S: 382.11; Found: 383.1 (M+H)".
30
Example 164: Compound 243
ESMS clcd for C2;Hp6N4OsS: 426.17; Found: 427.1 (M+H)".



ESMS cal cd. for C20H21N403: 364.1; Found: 365.1 (M+ 1)+. Exanple 146:

Conmpound 2R 2006/6s3h8s cal cd. for C2cH21N4A02S: 379.1; Foundec36s2005/dehrol) +.
Exanpl e 147: Conpound 222 ESMS cal cd. for7421H23NA2S: 394. 1; Found: 395.1(M
+ 1)+. 15 Exanpl e 148: Conpound 224 ESMS cal cd. for Cl9H21N402S: 368. 1;
Found: 369.1 (M + 1)+. Exanple 149: Conpound 225 .ESMS cal cd. for
C19H19N402S: 366. 1; Found 367.1(M + 1)+. 20 Exanpl e 150: Conpound 226 ESMS

calcd. for C20 1N4 53 4. 1&%&%%%9 365.1 (M + 1)+. Exanple 151:. Conpound
227 25 ESMS cal 394.15; Found: 395.1 (Mtl)+. Exanple
152: Conpound 228 EESMISCat Cfdr Cf bl N N3 8MNIEFSundd 085. 1 Gv+Hyund: 409. 1 (M+1) +.
30 Exanpl e 153: Conpound 229 ESMS cal cd. for C2011le F3N6O2S:. 449.11; Found:

450.1 (Ml1l)+. WD 2006/ 055760 PCT/ US2005/041779 .-173- Exarrpl e 154: Conpound

230 ESMS calscd HJ@A}?@&%‘ £1.13; Found: 382.1 (Ml)’ Exanpl e 155:
Conpound 2315 S%M' & 9H19N502S: 381.13; Found: 382. 1 (M+1) !
Exanpl e 156: Conpouﬁ&l\'mcmr\/slsﬂadl‘basszf‘tﬂo@Mdi‘@(bﬁﬂﬂ@i 18: Found: 393.1
(ML) 10 Exanpl e 157: Conpound 233 ESMS cal cd. for Cl8HL7N304S: 371.09;
Found: 372 1 (Mt1l)+. Exanple 158: Conpound 234 ESMS cal cd. for C20H2l N302S:

367. 14; Found: Exafhple ](eri[)olm oub@ 288anpl e 159: Conpound 235 ESMS cal cd. for
CLOMLONG02S: 381 135 faund: ¢ 382, (M) 356 0s: Found: 387.0 v+’
10
Example 168: Inhibition of Hsp90
Hsp90 protein was obtained from Stressgen (Cat#SPP-770). Assay buffer:
100 mM Tris-HCI, Ph7.4, 20 mM KCl, 6 mM MgCl,. Malachite green (0.0812%
- w/v) (M9636) and polyviny alcohol USP (2.32% w/v) (P1097) were obtained from
" 15 Sigma. A Malachite Green Assay (see Methods Mol Med, 2003, 85:149 for method
| details) was used for examination of ATPase activity of Hsp90 protein. Briefly,
Hsp90 protein in assay buffer (100 mM Tris-HCI, Ph7.4, 20 mM KCl, 6 mM MgCl,)
was mixed with ATP alone (negative control) or in the presence of Geldanamycin (a
positive control) or Compound 108 in a 96-well plate. Malachite green reagent was
20  added to the reaction. The mixtures were incubated at 37°C for 4 hours and sodium
citrate buffer (34% w/v sodium citrate) was added to the reaction. The plate was
read by an ELISA reader with an absorbance at 620 nm.
As can be seen in Figure 1, 40 uM of geldanamycin, a natural product known
to inhibit Hsp90 activity, the ATPase activity of Hsp90 was only slightly higher than
25  background. 40 pM Compound 108 showed an even greater inhibition of ATPase
activity of Hsp90 than geldanamycin, and even at 4uM Compound 108 showed
significant inhibition of ATPase activity of Hsp90 protein.

Example 169: Degradation of Hsp90 Client Proteins via Inhibition of Hsp90
30  Activity
‘ A. Cells and Cell Culture
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Found: 369.1 (MtH)' 25 Exanple 162: qu?ound 241 ESMS cl od for
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Mol Med, 2003 5:149 for nethod details ) was used for exam nation of
ATPase acti vi t 3925 Al pxrsripents afers performaqd o day F@BQ@GBP&S&% in assay buffer
(100 mM Tri s- HCI Ph? 4, 20 MM KCl, 6 MM Mgd 2) was m xed with ATP al one
(negative control) or in the presence of GeI danarrycr n (a posrtrve control)
or Conpound 108 i n Bx 96Degta D 5 haftep Tegatment with @€fompas

t he reactl?(? The mxture were |ncubat ed at 37C for 4 hours and sodi um
citrate bufter (34%vv/v—%-§a1-%'-1m citrate) was added to the reaction. The plate

was read by an ELIEA4TLedle werd tidated WithlDSSpMBE oB 52T 1MAAGAG pesitivdde seen in

Figure 1, 40 M of gel danamycin, a natural product known
control) or 0.5uM, , or 5uM of Compound 108 or Compound 49 overnight in -

DMEM medium. After treatment, each cytoplasmic sample was prepared from
1x108 cells by incubation of cell lysis buffer (#9803, cell Signaling Technology) on

15  ice for 10 minutes. The resulting supernatant used as the cytosol fractions were
dissolved with sample buffer for SDS-PAGE and run on a SDS-PAGE gel, blotted
onto a nitrocellulose membrane by using semi-dry transfer. Non-specific binding to
nitrocellulose was blocked with 5% skim milk in TBS with 0.5% Tween at room
temperature for 1 hour, then probed with anti-Her2/ErB2 mAb (rabbit IgG, #2242,

20  Cell Signaling) and anti-Tubulin (T9026, Sigma) as housekeeping control protein.
HRP-conjugated goat anti—rabbit IgG (H+L) and HRP-conjugated horse anti—-mouse
IgG (H+L) were used as secondary Ab (#7074, #7076, Cell Signaling) and
LumiGLO reagent, 20x Peroxide (#7003, Cell Signaling) was used for visualization.

As can be seen from Figure 2, Her2, an Hsp90 client protein, is almost

25  completely degraded when cells are treated with SuM of Compound 108 and
partially degradated when cells are treated with 2uM and 0.5uM of Compound 108.
Compound 49 which is even more active than Compound 108 causes complete
degradation of Her2 when cells are treated with 2uM and SuM and causes partial
degradated when cells are treated with 0.5uM 17AAG is a known Hsp90 inhibitor

30 andis used as a positive control.
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204, 205, 206, 207, 208, 209, 211, 212, 213, 214, 215,

216, 218, 219, 220, 221, 222, 223

3uM to 10pM 2,5,6,7,9, 14, 27, 28, 34, 36, 38, 42, 48, 64, 70, 93,
97, 108, 122, 183, 184, 194, 196, 217
10uM to 100uM 21, 22, 30, 51, 59, 60, 61, 62, 94, 98, 99, 102, 104, 123,

181, 182, 186, 187, 191, 192, 193, 199, 210

15. - D. Apoptosis analysis
After treatment with the compounds of the invention, cells were washed once
with 1xXPBS/1%FBS, and then stained in binding buffer with FITC-conjugated
Annexin V and Propidium iodide (PT) (all obtained from BD Biosciences) for 30
min at 4°C. Flow cytometric analysis was performed with FACSCalibur (BD
20 Biosciences) and a total 10,000 events were recorded from each sample. Data were
analyzed by using CellQuest software (BD Biosciences). The relative fluorescence

was calculated after subtraction of the fluorescence of control.
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30 mn at 4C. shdvod thatiCompound] 88raad Compound 22 panduwsedredit degradatidec®@5 | bur ( BD
15 and 0.05 pM in a dose-dependent manner. Surprisingly, 17-AAG, which is a potent

Hsp90 inhibitor and is in phase 2 clinical trials, could not induce c-kit degradation at
0.5 uM in two leukemia cell lines, HEL92.1.7 (see Fig. 3) and Kasumi-1 (see Fig.
4). Since the compounds of the invention cause c-kit degradation more efficiently
than other Hsp90 inhibitors, the compounds‘of the invention are expected to be more
20 effective in the treatment of c-kit associated tumors, such as leukemias, mast cell
tumors, small cell lung cancer, testicular cancer, some cancers of the gastrointestinal
tract (including GIST), and some central nervous systein.
The results of the FACS analysis were confirmed with Western blot analysis
(see Fig. 5). In Kasumi-1 cells (myelogenous leukemia), Compound 221 (100 nM
25  and 400 nM) induced the degradation of c-Kit. In contrast, 17-AAG had no effect of

c-Kit protein levels.

F. Degradation of c-Met in Cells after Treatment with a Compound of
the Invention

30 We examined 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. NCI-H1993 (ATCC, cat# CRL-5909)
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sanpl es were read and anal ysized wth FA I bur “fl ow cytoneter (Becton
Di cknson). c-Kit, a tyrosine kinase receptor and one of the Hsp90 client
proteins, was selected and used in a FACS-based degradati on assay. The
results of theExample 1781Compounid49 DisphpouAnti-u@@ raiudivity Againstitt2 Hymamduced

c-kit degradation at 0.5,15 . 0 i ose-d de manner .
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clinical tnpals, could mabdéinduce c-kit degradation at 0.5 pMin two
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expected to be nore 20 effective in the treatnent of c-kit associated

tunors, such aSultwakehiedion (MarassuseY irginie s Thewell linwwps cultuied itancer,
testicular Caggl%rwth ﬁlgg'i‘ﬁ p&@%& Erom0%4 ﬁﬁ’lb&?}ﬁ’% Wﬂ@%&g%gﬁ%&ﬁ&( i ncl uding

G ST), and so centr rvous system e results-of anal ysi s
wer e confi dfredglncese), We%tRAMI Medin 1641l §%ifetal bovipe seFimy.(FBS), 1Yl 0RXdunmi - 1 cel | s

(el ogenous | sy, FRERANRSHARRA e FRpepyiRpMebioped e
| evel s. F. DegnediaMBM nod-esseritfal arhino Geilld. FBS wasroblairedtfroamn SigmiatAlddciConpound of
the Invention Corp. (St. Louis, Missouri, USA), and all othef reagents were obtained from
Invitrogen Corp. (Carlsbad, California, USA). Approximately 4-5 x 10(6) cells that
20  had been cryopreserved in liquid nitrogen were rapidly thawed at 37°C and
transferred to a 175 cm? tissue culture flask containing 50 ml of growth media and
then incubated at 37°C in a 5% CO, incubator. The growth media was replaced
every 2-3 days until the flask became 90% confluent, typically in 5-7 days. To
passage and expand the cell line, a 90% confluent flask was washed with 10 ml of
25 room temperature phosphate buffered saline (PBS) and the cells were disassociated
by adding 5 ml 1X Trypsin-EDTA (Invitrogen) and incubating at 37°C until the
cells detached from the surface of the flask. To inactivate the trypsin, 5 ml of
growth media was added and then the contents of the flask were centrifuged to
pellet the cells. The supernatant was aspirated and the cell pellet was resuspended
30 in 10 ml of growth media and the cell number determined using a hemocytometer.
Approximately 1-3 x 10(6) cells per flask were seeded into 175 cm? flasks
containing 50 ml of growth media and incubated at 37°C in a 5% CO, incubator.
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and thickness (T) of tumors using the following formula: V =0.5326 x (L x W x
T). Animals were randomized into treatment groups so that the average tumor
volumes of each group were similar at the start of dosing.

20 Sock solutions of test compounds were prepared by dissolving the
appropriate amounts of each compound in dimethyl sulfoxide (DMSO) by
sonication in an ultrasonic water bath. Stock solutions were prepared at the start of
the study, stored at -20°C and diluted fresh each day for dosing. A solution of 20%
Cremophore RH40 (polyoxyl 40 hydrogenated castor oil; BASF Corp.,

25  Aktiengesellschaft, Ludwigshafen, Germany) in 80% D5W (5% dextrose in water;
Abbott Laboratories, North Chicago, Illinois, USA) was 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
was stored at room temperature for up to 3 months prior to use. To prepare

30  formulations for daily dosing, DMSO stock solutions were diluted 1:10 with 20%

. Cremophore RH40. The final formulation for dosing‘contained 10% DMSO, 18%
Cremophore RH40, 3.6% dextrose and 68.4% water and the appropriate amount of
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Culture Collection (Manassas, Virginia, USA) and all other reagents were obtained
20  from Invitrogen Corp. (Carlsbad, California, USA). Approximately 4-5 x 10(6)
cells that had been cryopreserved in liquid nitrogen were rapidly thawed at 37°C
and transferred to a 175 cm? tissue culture flask containing 50 ml of growth media

and then incubated at 37°C in a 5% CQ; incubator.

The growth media was replaced every 2-3 days until the flask became 90%
25  confluent, typically in 5-7 days. To passage and expand the cell line, a 90%
confluent flask was washed with 10 ml of room temperature phosphate buffered
saline (PBS) and the cells were disassociated by adding 5 m! 1X trypsin-EDTA
(Invitrogen) and incubating at 37°C until the cells detached from the surface of the
flask. To inactivate the trypsin, 5 ml of growth media was added and then the
30 contents of the flask were centrifuged to pellet the cells. The supernatant was
aspirated and the cell pellet was resuspended in 10 m] of growth media and the cell

number determined using a hemocytometer. Approximately 1-3 x 10(6) cells per



30 formul ations for daily dosing, DMSO stock solutions were diluted 1:10
with 20% Cemphore RH40. The final fornulation for dosing contained 10%
DVSO, 18% & #MyPdt% RH40, 3. 6% dextrose and 68. 4% waterl’(gmi510ff’r‘é041779
appropriate anmount of WD 2006/ 055760 PCT}8332005/ 041779 -180 test article.
Animal s were intraperitoneal (IP) injected with this solution at 10 mM per

kg body wei ght a schedul 5 2days per, we nda thruFlday with no
dosi ng  on Sat u;@%}ngﬁae%aﬂaﬁgﬁ%cg} qggwgﬁtgmm&?%éﬂ% “ryﬁhEi G'Gta% 7, treatnent

with 300 ng/ kg ifabsted\&ti3ght inaf 5% 003 Menbatord vm&ndmmamedcﬁcheow owh rate

of MDA- MB- 435S ceI S in nugg mce to a greater tent f{han dﬁ@lﬁg dose of 100
ng/ kg body wei gﬁﬁ‘f ysnce, His apRYSIssRRiNg BF°F?§F “’fsireﬂi?é? untifsufligientcells Rds not

associ at ed vmtfgeéhgﬁd“f,édqu{fmpq%ﬁghwom% shown by the |ack of an effect on

body weights (Figure 8). 10 Exanple 171: Oorrpound 188 Displays Anti-tunor

Activity Against Human Tunpr Cells in-a nude Muse Xenograft Mbdel The
human squandus non- SeiEnito eightwaekalfl, Emalsderl-eBr1-mB fudermice perembtaigedcB0444;

S. K , d f

t he >Iél()lkélrJlmOel I tﬁlganﬁha(% &gt)lé?dgﬁgggeéwgﬁ% %ssa%ﬂ@@esf ngmv\hgsygul tu: gg] in
15 growt h nmedi avepsy qusedettS/kagsrin Sioroolatars; oithsa Ibuli 3hir dightfdadk eyclekdi um (hi gh

gl ucose), 50% Igtp%%la df‘oraat} 50 wae 8( é)plto?%oaulse Qndvf‘féﬁ?r%!(ﬁ é{ggﬁ]@ﬂowl% | OOX L-

glutam ne, 1%l nPcHITrn- § ohyCrn pyruvate and 1%
| OOX MEM non- esééoni Sfudiesivere candudted oh Biimalsbetwriea 8 andl 12 weeksAfrege atan Type

Cul ture Col | ection (Man USA nd al |, ot her ents were

obt ai ned 20% rd‘ﬁ?lﬁﬁé‘i‘?"r g@e‘ﬂ‘p&’ﬂ %ﬁﬁi(-%gs‘ﬁ]s I"ft‘? Birqsi mice, Lgéeﬁeﬂgﬂﬁﬁr oxi mat el y
4-5 x 10(6) cehpsnibéipds abask, hagied ﬁfméxﬂ&@{u‘s’pyﬂdédhthlcﬂﬁﬂeﬂtrdﬁohbﬂg@ﬂ wer e
rapidly thawed at 37C and transferred to a 175 cn® tissue culture flask

cont ai ni ng 50 rH(6feligfrehir AOTreansupPlemeenied &P WE‘B&I‘@‘W apd SQ%MptHeel 506 C02
i ncubat or. The gyg %hm}ﬁemli ﬁgk@@@ﬂbﬁ‘ﬂ%dne&e% BHAYstd Wihdshenb s f | ask

became 90% 25 confl uent, pi cal To passage and expand the

cell line, a QO%A)cbhmg@éﬂtgaﬁgea@Rdlm Mmmugw&wﬂmthﬂceﬁﬁuspwmmmer ature
phosphat e tl‘i”‘?;%%eld %t{h%o(éﬁ?ﬁ}otfwﬂa & 5! e X‘Bﬁs’% q‘ﬁx@? ?ﬂn?st by adding

5m [ X trypsin- rogen |ncuba|n e cells
det ached from Mmallnuim!dayoiahpdnmeaﬁramdnt ofﬁbewuhah:(W);éangtht(haeartdtypkness S5 nl of

growt h media 21 %ine)grs%s?lgg heetmllowmg formula: V= O 5236 x Lx WxT).

In vivo passaged RERF-LC-AI tumor cells (RERF-LC-AT™? ) were isolated

to improve the rate of tumor implantation relative to the parental cell line in nude

20 mice. RERF-LC-AI tumors were permitted to develop in vivo until they reached
approximately 250 mm? in volume, which required approximately 3 weeks
following implantation. Mice were euthanized via CO; asphyxiation and their
exteriors sterilized with 70% ethanol in a laminar flow hood. Using sterile
technique, tumors were excised and diced in 50 ml PBS using a scalpel blade. A

25  single cell suspension was prepared using a 55 ml Wheaton Safe-Grind tissue
grinder (catalog #62400-358; VWR International, West Chester, Pennsylvania,
USA) by plunging the pestle up and down 4-5 times without twisting. The
suspension was strained through a 70 pM nylon cell strainer and then centrifuged to
pellet the cells. The resulting pellet was resuspended in 0.1 M NH4Cl to lyse

30 contaminating red blood cells and then immediately centrifuged to pellet the cells.

The cell pellet was resuspended in growth media and seeded into 175 cm? flasks



30 contents of the flask were centrifuged to pellet the cells. The
supernatant was aspirated and the cell pellet was resuspended in 10 m of
growt h nedW® #AHOSSAHY cel | nunber determ ned using a henRGHBFRRIHM1779
Approxi mately 1-3 x 10(6) cells per WO 28¥6/ 055760 PCT/ US2005/ 041779 - 181
flask were seeded into 175 cn® flasks containing 50 mMl of growth nedia and

i ncubated at 37C .in.a 5% I ncubat o en the flasks reached %
confl uence, t h& K ABE é%‘%f%‘gﬁwgfééﬁk'3x‘;ﬂ‘é°'f’§ﬁ§a‘¥ 88?91’8?53%%'3 ki }@g)ent cells
had been obt aicekyfldskr Afteipdvaright ineabdtioh at ITPC n a 5% Sdncubaogingit week ol d,

female Crl:CD 1-nuBR (.hude) m ce were, obtained ., Charl es R ver
Labor at ori es (\Nd{‘]er‘f?"ﬁﬁ?lgﬁ’f’e’ e\ DxsRsing twestimes W)ih%ﬁg}%da\ﬁ@ﬂé’ WBWERd 4- 5/ cage

i n mcro-isol atyksfed WithTredh &Ml meih. Whehine fiaéKs réadRddn0% estlubiei @ for at
| east | week prior to use and fed nornal Iaboratorﬁ/ chow ad libitum -

St udi es wer & c@heNeRassaging peaspsyavas rapeatodbwnil suffigient collsfiad lbserogbtaingd far 10

i npl antation. T iAREaNGRERE- LG Al tunor cells into nude mce, the cells
were trypsini zeg as 1(Z{Elove, washed in PBS and resuspended at a concentration

of 50 x 10(6) cel | RERF-LG+A3Y 6atis e then implanted ds #RvVE andtimmrsi@et® and 50%
Matri gel Basengnt. nbrane Matri x .(#354234: BD Bi osci ences, df osd,
Vhssachuset to. PR TERIS iish il heRanl e RneEhr SELER O oo R 1y o
hide. MU, Tt ol uame (v anr e Tl edl arod by oAl o oar smant of t he
RO 0emcmime i Blob bevag el g e Aotk tre SRATRRG, FHEOND | v ng
fornula: V = 0.aaws carrylagfund¥r thh} displayed coRisRABSro@akaldk Rerelseteftbd Fopnor cel | s

(RERF-LC-Al") were isolated to inprove the rate of tunor inplantation
relative to t hstydigsefnimalwere randemizedingn ERatment grpppseso thattle averags tumefor s wer e

permtted to dq,y,ﬁllr&po'f&c“'g}rﬁggwﬁgghpgg%ythggﬁglagg%%groxi mately 250 mB in

vol unme, which required ap e wee wi ng inplantation. Mce
wer e eut hani zed vi aTBOASBR(pinhibitar, i Gralldaminp+i@idemetbgxygeidanamyingiv{ i zed with

R L
suspensi on was NeveYarkeUSA} i Stockesohiffiond oftéseaticles Werk prepated dy dissalviag thgr i nder
(eatl 00 102400, o W 0L 0oL Gl Wesle CIESHt BFASH VI 2, USY by
was strained tRositddionan Aultvhsopicovate: Bhth. Stockbdlgtions el grearedaidekiyf uged to
stored at -20°C and diluted fresh each day for dosing. A solution of 20%
20  Cremophore RH40 (polyoxyl 40 hydrogenated castor oil; BASF Corp.,
Aktiengesellschaft, Ludwigshafen, Germany) in 80% D5W (5% dextrose in water;
Abbott Laboratories, North Chicago, Illinois, USA) was 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
25  was stored at room temperature for up to 3 months prior to use. To prepare
formulations for daily dosing, DMSO stock solutions were diluted 1:10 with 20%
Cremophore. RH40. The final formulation for dosing contained 10% DMSO, 18%
Cremophore RH40, 3.6% dextrose, 68.4% water and the appropriate amount of test
article. Animais were intraperitoneally (i.p.) injected with this solution at 10 ml per
30 kg body weight on a schedule of 5 days per week (Monday, Tuesday, Wednesday,
Thursday and Friday, with no dosing on Saturday and Sunday) for a total of 15

doses.



pellet the cells. The resulting pellet was resuspended in 0.1 M NH4Cl to

| yse 30 contam nating red blood cells and then inmediately centrifuged to
pel | et the WOI2086/05576He cel | pellet was resuspended in gr oWCH/GR2MNSH4BATRY
seeded into 175 cnR flasks WD 2006/ 055760143CT/ US2005/-:041779 -182 contai ni ng
50 mM of growth nedia at 1-3 tunors/flask or approximtely 10 x 10(6)
cells/flask. After overnight incubation at 37Cin a 5% CQ2 | ncubator, non-

adlherent cells }/veae Aehmmﬁntfygm ﬂ&{]ea@mwummmﬁbb?ﬁak ; ‘5"‘2&
cultures were W t S owt t he aASKS I che 0
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were then |an anted as above and tunors were ermt to develop in vivo
until the may or iinhjbitodacihbig edfectavay a@@smclaiqﬂowzm@vmxmw’ @mﬁmwwby ghe, which

typically re?w rnﬁiiin%lgffé@?&lfﬁocfy%éx% &g eggﬁp&h)%;l 10 Animals with obl ong

or very snal arge tunors-wer onI y animls carrying
tunors that displayed consistent gromh rates were sel ected for studi es.

Ani mal s were random zed tre aver a turmr

vol umes of each gr ouéﬁ\ﬂgb‘écag?rfﬁ Pg?nr{g htcﬁtéo §’tp§$ef‘8bq’nla(?§’§f H?fumfﬂté

i nhibitor, 17- alhhmsinaaaé ﬂﬁori:&’ratid@&éf&kﬂ@ﬁh thriranretyn If daée ﬂ:ﬁcoﬁaﬂ(s) thevmseﬁfrpl oyed
as a positive contr é %I ecul ar Eesea ch, I bany Yor k, USA).

St ock sol uti ons SBf! t%@?n qd sletinitions, pilbepriraly Ip gdditions emﬁgl spethods,
appropri at e 19NDYRA xaRHplR AL IIGHARA Gy Al bk Hednbdd toBehibfitdgde (DVBO) by
sonication in an uItrasonl c water bath. Stock solutions were prepared
weekly, stored at -20C and diluted fresh each day for dosing. A solution of
20% 20 Crenmophore RH40 (pol yoxyl 40 hydrogenated castor oil; BASF Corp.,
Akt i engesel | schaft, Ludw gshafen, Germany) in 80% D5 W (5% dextrose in

wat er; Abbott LaborMlleiﬂésinvmiomhaﬂbdenagﬁg:ularl){shnwhsnddﬁﬁ)'bed/azéthal so prepared

by first heati n 100% Cx unt u ed .and cl ear,
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formul ati on for dosing contained 10% DMSO, 18% Crenophore RH40, 3. 6%
dextrose, 68.4% water and the appropriate anount of test




article. Aninmals were intraperitoneally (i.p.) injected with this solution
at 10 m per 30 kg body wei ght on a schedule of 5 days per week (Monday,
Tuesday, Wednesday, Thursday and Friday, with no dosing on Saturday and
Sunday) for a total of 15 doses. WD 2006/ 055760 PCTI US2005/041779 -183 As
shown in Figure 9, treatnent with 200 ng/ kg body wei ght of Conpound 188
decreased the growth rate of RERF- LC- A8~ hunan | ung tunor cells in nude
mce, as did a dose of 75 ng/kg body wei ght of 17-AAG (an unrel ated HSP90
inhibitor). This effect was not asso&l&IM$ with overt toxicity, as shown by
the 5 mpipal fect. on body weights depicted in Figure 10. Al
pubIicaﬁ%@ﬁggcﬁgﬁgﬁﬂgapplications, patents, and other docunents cited
herein are incorporated by reference in their entirety. In case of conflict,
the present specification, includin? definitions, will control. In

addi ti onl- t heh raMePyad éeprasentsd sy the Iallewingstrymtual faraula:) ust rati ve only and
not intended to be limting. Wiile this invention has been particularly
shown and described with references to preferred enbodi nents thereof, it

wi |l be understood by those skilled 15 imsthe art that various changes in
formand details may be made t in wthout departing fromthe scope of the
i nventi on enconpassed by the apgfn ed claiNns. -184- CLAIMS Wiat is clained

is: 1 A conpound represented \py | JOwi Rictural fornula: R5 A N
rRR NNR3 a tautoner, or a i cal acceptabl e salt thereof,
wherein: ring Ais an aryl or a\heteroavyl,/wherein the aryl or the
heteroaryl are optionally furtheh substiNTTe with one or nore substituents
inaddition to R3; R and R3 areRsindependently, -OH -SH -NR7H, -OR26,

-SR26, - NR2G, - Y GUROHRGHor a GhtRhBBitcan PUSED AL tnSHe6t ekl

ring A is an aryl or a heteroaryl, wherein the aryl or the heteroaryl are
optionally further substituted with one or more substituents in addition to Rj;

R,y and Rj are, independently, -OH, -SH, -NR7H, -ORg6, -SRz5, -NHR2,
-O(CH2)mOH, -O(CH2)mSH, -O(CH2)mNR7H, -S(CH2)mOH, -S(CH2)mSH,
-S(CH2)mNR7H, -OC(O)NR1gR11, -SC(O)NR1gR11, -NR7C(O)NR+oR 11,
-OC(O)R7, -SC(O)R7, -NR;C(O)R;, -OC(O)OR7, -SC(O)OR;, -NR;C(O)ORy,
-OCH,C(O)R7, -SCH,C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)OR;5,
-SCH,C(O)OR7, -NR;CH,C(O)OR7, -OCH,C(O)NR19R11, ~-SCH2C(O)NR1oR11,
-NR;CH2C(O)NR1oR11, -OS(0)pR7, -SS(O)pR7, -S(0),OR7, -NR7S(O)pRz,
-OS(0)pNR 1R 11, -SS(0)pNR1gR11, -NR7S(O),NR1oR11, -OS(0),ORy,
-85(0),0R7, -NR7S(0),OR7, -OC(S)R7, -SC(S)R;, -NR7C(S)R7, -OC(S)ORy,
-SC(S)OR7, -NR7C(S)OR7, -OC(S)NR19R11, -SC(S)NR9R11, -NR7C(S)NR19R14,
-OC(NRg)R7, -SC(NR3)R;, -NR;C(NRg)R7, -OC(NRg)OR7, -SC(NRg)ORy,
-NR;C(NRg)OR7, -OC(NRg)NR1gR11, -SC(NRg)NR1gR11, -NR7C(NRg)NR1oR 11,
-OP(O)(ORy7)2, or -SP(O)(ORy7)2;

Rs is an optionally substituted heteroaryl or an optionally substituted 8 to
14 membered aryl;

Rz and Rg, for each occurrence, are, independently, -H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted



-S(CH2) M\R7H, - OC(O NRj oRi 1, -SC(O NRLoRI 1, -NR7C(ONR oR 1, -OC(OR?7,
-SC(O R7, -NR7C(O)R7, -OC(0O) OR7, -SC(O) OR7, -NR7C(O) OR7, -OCH2C(O) RY?,
- SCH2C(O R7, - NR7CH2C(O R7, - OCH2C(O) OR7, - SCH2C(O) OR7, - NR7CH2C(O) OR?,

-OCH2C(O NR, 0R 1, -SCH2C(O)NR 0oR', -NR7CH2C(O NR, OR, 1, - OS(O) PR,
-SS(O) pR7, -S(O) POR7, -NR7S(O)PR7, -OS(O)PNR OR i, -SS(OpNRiORii,
-NR7S(OQ PNRi oRi i, -OS(QPOR7, -SS(OPR7, -NR7S(0) POR7, -OC(S)R7, -SC(S)R7,

-NR7C(S)R7, -OC(S)OR7, -SC(S)OR7, -NR7C(S)OR7, -OC(S)NR OR, 1,
- SC( S) NR, oRi Tyclopikeayispnrptienally substiiutarbheterocysis, RG)FEPNalRATtItwey RTY!,

N7 N6 N PORER oG S ANBERE dbrony Bl ISR it ol o U

substituted hptionalrsubstitutedhhetetrarangl;l y substituted 8 to 14 merrbered aryl ;
R7 and R8, for each occurrence, are, independently, - an optionally

sugstl tuted al kyl, 1aﬁ"6;§’tw cfﬁ'é?@‘ih QefTeNca: M@ 'ﬁq’%@rﬁ’gﬂe“"&rﬁoﬂ petirnally
i d
substi Lut e ki %), RLbSRA buBUASIS kst o) supSuaely onal |

substituted cyc oaI heterocyclyl an
optional | y sudignyt, anexptianglly substituded icpelaalkyl, anlbptionallyestibistitugadar yl , an

oD o Sl o b oa e R TRTe  Slonsl ShlGhga T '

substituted 6anddtbon§ﬂ'y Sphdtnal |h)étév‘r59r§/1 'én%pﬁiénﬁhké’urbgtltuté& aPakyI06@dn Y
substituted alKk é an optional ﬁwsu bstituted cycl oal ﬁ‘r&b an optionally

substituted opjiendl Wtuteéhelﬁ'p@ﬂa laIOIr%e;ab@&tdalwﬂ@QB widithe, an

opti onal 15 o BRAtbaEED Hey, 28R Bish 4n oheRh e hBS A GodhoRLS el 1y
or R10 and RHh oﬁt@hemy toigstitiited netdrbatyhe nitrogen to which they are
attached, form an opt| onal Ig substl tuted heter ocycl yl or an optionally

substituted heter Mﬁa iakys c1- o6 al kyl; p, for each occurrence, is,
i ndependently, 0, ,l¢0re r; i ndependently, 1,
2, 3, or 4, pr owpde(g a%h &??HSH&E |I§ e adgﬁ ?ti}frgzd a{@ 2,3]triazole; and

provi ded that the na;dopeantdoccmrmt:e&s(ﬁdepemdbyﬂi; dxfz Bherd;l ) - 4
provided that ring A is not a substituted [1,2,3]triazole; and
provided that the compound is not 3-(2,4-dihydroxy-phenyl)-4-

(naphthalen-1-yl)-5-mercapto-triazole.

2. The compound of Claim 1, wherein Rs is represented by the following formula:
X
(Ro)m
P
—
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,



(napht hal en-1-yl)-5-nercapto-triazole. 2. The conpound of Claim1l, wherein
R5 is represented by the followng formula: (R9)m wherein: R9, for each
occurrence, is independently a substituent selected fromthe group

consi sting of an optionally substituted al kyl, an optionally substituted

al kenyl, an optionally substituted al-kyggyl, an optionally substituted
cycl oal kyl, an optionally substituted cycl oal kenyl, an optionally

substi t ut ed C ally
Subst 1t ut oo BRORyARyIchil, cilho, A, Q1BhAing WRAEIYEd sk MRAL 1Y

substituted HeRer {2@)Ry! -C@m%uy@&(@)l??, 1BE) NI 1k 1y aNRgC (O}, oSReyano,

"o ot i @R e R SRy Bt SRy

-S( O POR7, -Np® RR%, 00'SPB)@RNRIORLI , -S(O POR7, -OP(O) (OR7)2, or
-SP(O (OR7) 2; o?o{@\)/?o s rou(gs)taf?ento ether with the carbon atons to which

they are attacheﬂrmﬁvﬁrﬁ’ﬂ{i@éak?’i K@ethﬁﬁ(‘ﬂlmtﬁ@ caghan aemgrtojwhielytheyfarem 1 to
7. 3. The cogp é}th, e| n RS is represented by one of the

fol |l owi ng forQ ﬁf”(‘%g@sgb?'ﬁg) uﬁ wherein: q is zero or an integer froml
to 7; and u is zerie zero ananimtegerfrdmdnto7.to 8. 4. The conpound of Claim1,
V\/nerein R5 is represented by the following structural fornula: R33 %34 N B
C wherein: -187- R33 is a halo, lower alkyl, a |ower alkoxy, a |ower

hal oal kyj , aTh@W@mpound of Claim 2, wherein Rs is represented by one of the following

formulas:
X X
(RQ)q (Ro)y

/ /

b g e’

wherein:

q is zero or an integer from 1 to 7; and

u is zero or an integer from 1 to 8.
4, The compound of Claim 1, wherein Rs is represented by the following structural

formula:

Ras Ras

wherein:



hal oal koxy, and | ower al kyl sulfanyl; R34 is H a |lower alkyl, or a | ower
al kyl carbonyl; and Ring B and Ring C are optionally substituted with one or
nore substituents. 5. The conpound of Claim1, wherein R5 is selected from
the group consisting of: C Xs X X7 X7 I~ \ 16 x/ xfi xs\ I~\ \\ X6 1 X
XB\ x6 Xe L X X7 x, X7 x7 X7 ~/ \\ %(8 X I~ X7 11 > X7 Xg 7\ X~ x8 X7,,, [/
XX Xe X XIX\ X /X X XfiX?\'X7}x~x/x7/X7xxx,,X,

X, Y I xe NXIX7,r X7 X7 X7 7X7 [ X, ~XIN-X7 X\ /N X/
Ras is a halo, lower alkyl, a iower alkoxy, a lower haloalkyl, a lower

haloalkoxy, and lower alkyl sulfanyl;
Raq4 is H, a lower alkyl, or a lower alkylcarbonyl; and

Ring B and Ring C are optionally substituted with one or more

substituents.
5. The compound of Claim 1, wherein Rs is selected from the group consisting of:
Xe Xe Xg Xg X
(I (r» ro
X7
Xe A e )\ = % SN Xe/
XG \ Xe XG
2 ’ b
——
Xz
x \ / X7
\ S \ X \ X
VA < T TN
/ Xs X7\ / / / 7
\\ X7 , X7 Xg , X7\X/ XB
7 3
BN

=,

\

—\<
X_XX
§\i
N
S

Vi



7 X, -188- x---. XX X x, X, X X\ X/ \ ~xINx , iX:X7 77 Xlo\ ,o
<txI V' V' \ { V' \ X7 xlo X10 x1lo xl1o and X10 x,o0 C~' Xlo x,0 wherein: X6,
for each occurrence, is independently CH, CR9, N, N(O, N (RLl7), provided
that at |east three X6 groups are independently selected fromCH and CR9;
X7, for each occurrence, is independentggy CH, CR9, N, N(O, N (R17),
provided that at |east three X7 groups are independently selected from CH
and CR9; for each occurrence, is independently CH2, CHR9, C(R9)2, S,
S(Op, NR7, or NRL17; X9, for each occurrence, is independently N or CH;
X10, for egch occurrence, ig independently CH CR9, N, N(O, N (R17),

provi deq( ast one 01 | ected from CH a% : R% for each
occurre i s|inde ndently aysubst | /U/nt\ sel ect edXffom t oup

consi sti ng of an opglonal |y substitutled a an opti onal tituted

X7 Psng
al kenyl ; &n ,op'f' |1y substi tmi\?()hk;g , an Ktl |1 y x7 tuted
’ 7

cycl oal kyI X7an ’

X
)l( / 7\l¢x7\ X X/xm\ X10 x10

7 10, 10
X \x{/ N\ \i /

[ )
X10
and = \
X10 X10
N < /
X7 X10

wherein:

Xe, for each occurrence, is independently CH, CRg, N, N(O), N*(R17),
provided that at least three X groups are independently selected from CH and
CRy;

Xz, for each occurrence, is independently CH, CRg, N, N(O), N*(R17),
provided that at least three X; groups are independently selected from CH and
CRg;

Xsg, for each occurrence, is independently CH,, CHRg, C(Rg)2, S, S(O)p,
NR7, or NRy7;

Xg, for each occurrence, is independently N or CH;

X410, for each occurrence, is independently CH, CRg, N, N(O), N*(R+7),
provided that at least one X is selected from CH and CRg;

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



-189- optionally substituted cycl oal kenyl, an optionally substituted
het erocyclyl, an optionally substituted aryl, an optionally substituted
het eroaryl, an optionally substituted aral kyl, an optionally substituted
het er ar al kyl, hydroxyal kyl, al koxyal kyl, hal o, cyano, nitro, guanadi no, a
hal oal kyl , a heteroal kyl, -NRi oR', -@88%--C(OR7, -C(OORS, -0C(O R7,

-C(O NRLIOR', -NRBC(O R7, -SR7, -S(OPR7, -0S(OPR7, -S(Oo0o0R7, -NR8S(O) PR7,
or -S(O)PNRg v OR, ,
oL oy b Bl SRl oyl TOonst s UM RElfooySH AP
car bon at onBODhﬂnﬂHV§hb$ﬂtB§edaar¢| antapsiohally substituded betetoaryhgn optianally7, f or

TE 0 R, or Sutty Reke BT A8 BB kta Sy BB erel Rt bt ks 1< an

opti onal Iy sulkakyank»,tlewblor@wnw niti@n u@m&dmaal halogik blﬁewéred|klplenm1emqazol yl,
yh. 2

an optional | y substi tuted i ndazol onal [y substituted

3Hi ndazol yl ;OBn dpQ)Bnat®(P)fst- iQQ(péah r&é)Nﬂw@ﬁ; -BRsCEMR7onaRry

bstituted I
onttonal |y suhCIn ot P ERRE L SIGIRRY MSIOLITY, |SRRRG LS OR0R
258;?.[ tluﬂagl EQB(Q)L(CaRmHOIO@H@)@R&%,SBKGIleRﬂ%P@P?ﬁhrw SF’c(@)(@Rﬂ)Qnal : yI
enzot hi az i 0 stitu 0Xazo
an optionally subgﬂ*"f%@%érouﬁéﬂa'fﬁ’ﬁ ﬁ\qﬁ“étfiﬁw:arbﬁ? BF\S C}{‘glgl?ﬂsatr?tu%/ed
t hi azol of 4, Saﬁicmérdlﬂhﬁ)g fus@d r1n%Pérhd3na| |y substituted

t hi azol o[ 5, 4-c] pyridinyl, an optionally substituted
t hi azol o[ 4, 5- b] pthﬂfQT)ﬂaCthUHthma$ lnﬁepebd;entwuﬂtcﬁn alkyl, an aralkyl,

t hi azol o[ 5, 4- ri alJ y substituted
oxazol o[ 4, 5- c?@ﬁ QW)O%M °5p§)?§>"§ﬁ IIQ”subst ituted oxazolo[5, 4-c]pyridinyl,

an optlonally substituted oxazol of 4, 5 b] pyridinyl, an optionally
substituted oxazol o[ 5, 4- bkﬁ%rl di nyl,an optionally substijtuted

i mi dazofyri dil A§IcompRUBE T SAaim 5. whgssin Ruisan ontionativselkstisuted yndolyl, an
benzoxadi azo &iraﬁ{ t onal |y
substituted k) é{'orna 95’#’ glgt?‘ltgo y %r&oﬁﬁﬁg%ﬁ/ EQ%P?/SQ%I S db@a@k%‘i g\gg?%lgllo%h an

optional 'y soptdrdllytsebstituteded/slindazblyl,am opttmhaﬂmaﬂ:ﬂ:gtltmabmddlmmu apuri nyI an
optional Iy substi tlut ed imdazq[ 4 i di nyl ionally substituted

i ni dazo[ 1, 2- SptRNallyisHpstituied q}b'{’?lmb@lnﬁ/%'eﬂéw %QRS@HJ"%‘&IPSOQU'“OH“V an

d 4, 5-
'1|T_ | %Zggzo[ 48\%@%{5"8 sﬂg%tﬁy%ﬂ?} %ﬂzb?ﬂ%&l%yaﬁ Ugﬁ&tﬁllytsglﬁgtlttultetdu?%ndzop,3]d|oxo|yl,
H i m dazo[ 4, 8n oppigmallyi supistitutéed bendaduryl, Iayn aptibraliyt substitided benzothiazolyl, an

optionally substituted benzo[dlisoxazolyl, 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 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



I m dazo[ 4, 5-c] pyridinyl, an optionally substituted pyridopyrdazinyl, and
optionally substituted pyridopyrimdinyl, an optionally substituted
pyrrolo[2,3]pyrimdyl, an optionally substituted pyrazol o[ 3, 4] pyri m dyl an
optionally substituted cyclopentai m dazolyl, an optionally substituted
cycl opentatriazolyl, an optionally sul&4tuted pyrrol opyrazolyl, an
optional Iy substituted pyrroloi m dazolyl, an optionally substituted

pyrrol ot ri azeptibnalgrsudstitpsd oﬁarhidaza[micmyuuw taarumbhhnytsmultutea 3HIhe
compound of Claim1l, wherein R5 is selected fromthe group consisti nﬁ of :
Y

X11 x13 _ 1imidazald,5-ipyrigioyl, ﬁm|@f'PV\aWerEUKUﬁQpyf)dppwd%m)ﬂ ~3ncboptiopa

wh in: X11

NeCR17) pr SUPSERTrRGRHIMERGR. o SolRERPSRIRRitE ptolofEBipmidit An, ©] o
two X11 gr oupptnomallg surbdbt}uﬁrdjpyéhiltqloW]pmeauﬂyt amnp&h&iyckuﬁmmtédlé f;)r teac[t
occurrence, is_ind en en . \ ..__provi de a
Ceast | one. a1 SVPRRBTAcARUY aR cbvng v uibstbB erdhinertitinetvagn obbarsl: of
each OCCWre@ﬁ&stltht%d'M@W&l}l}’ar@op&naﬁ?@hﬁshtb@?j Opﬁfolc?ﬂc?azoﬂ}?’arf or each

occurrence, is independentl’y a substituent selected fromthe °group
consi sting obptienallytsubatituted pyrisiotriazeolyll onhRr pplionallycpsbstituted berssznﬁb)tttMewled
al kenyl, an optionally substituted al kynyl, an optionally substituted
cycloal kyl, an optionally substituted cycloal kenyl, an optionally

subst i t gt ed ek &offpound|of G8im PPWhERR Ry isSsedsdtéd ﬂbﬁdth@rgifbup 2ongiptingoaral |y

substituted heteroaryl, an opti onal | y Substituted aral an optionally
substituted heterar MI‘ hal o, cyano, 1tro guanadl no droxyal kyl,

al koxyal kyl , hal oakfyl , aXmeter oal kykz, - NRY . -C(O COR7,
-OC(O R7, -C(ONR1L Rll - NR8C( O R7, R7, /78 O)p -OS pR? X S(O)pO??
-NRBS( Q) pR7, or - () pNBIaR11, - S(O) pdRz. CPLOTORT) 2, ot - SPLBy (ORT) 2.
-S(0O pOR7, -0OP(O (OR or -SP(O)( 1491- or two ps taken

ch they are attached fokm a fused
ring; and R17, for each occurrence, i ndependently an al kyl \or, an aral kyl .
8. The conmpound of aim 1, wherein the conpound is represented by the

fol | owi ng wherein:

Xy1, for each occurrence, is independently CH, CRg, N, N(O), or N*(R47),

provided that at least one X4 is N, N(O), or N*(R47) and at least two X1 groups
are independently selected from CH and CRy;

X4z, for each occurrence, is independently CH, CRg, N, N(O), N*(R+7),
provided that at least one X1, group is independently selected from CH and CRg;

X3, for each occurrence, is independently O, S, S(O)p, NR7, or NR47;

Rg, 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 optionaily 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{sR11, -ORy,
-C(O)R7, -C(O)OR7, -OC(O)R7, -C(O)NR19R11, -NRgC(O)R7, -SR7, -S(O)sR7,
-0S(0)pR7, -S(0),0R7, -NRgS(O)sR7, or -S(O),NR19R 14, -S(0),0Ry,
-OP(O)(ORy)z, or -SP(O)(ORy)z, -S(0),OR7, -OP(0)(ORy),, or -SP(O)(OR7);



structural formula: R5 IRO" R1 NN Rg a tautomer, or a pharmaceutically
acceptable salt thereof, wherein: R6, for each occurrence, is independently
an optionally substituted alkyl, an optionally substituted al kenyl, an
optionally substituted al kynyl, an optionally substituted cycloal kyl, an
optionally substituted cycl oal kenyl, -at®1optionally substituted

het erocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an Opblr wRLgr@.tﬁs&takémtdg@trﬁrahifmhe c%de?pétbﬁﬁaﬂo'WhléNhﬁéy' dreted
heteroaralkyl hal o, cyano, nitro, guanadino, a hal oal kyl, a heteroal kyl,

al koxy, hal aétﬁﬁiaﬁ@/formmﬁmm@ ad. -Cq(OR7, -C(O)OR7, -C(S)R7, -C(O) SR7,
-C(S) SRv, C(S) 7 - )NRloRll
_C(NR8) SR7, - §°g%%kg%ﬁ°?’é%%&&g@t%§ Pcﬁf"‘ a

-SC(O)O?? -SC( NR8) OR7, -OC(S)R7, -SC(S)R7, -SC(S)OR7, OC(O)NRloRll

i gg(( 3 m e o8 NRB%i,@?]Ccfalgé‘(l Npé%cr%ﬂ twgl@%%lqlq@gpgcg pregﬁgé @y#}e following

-NR7C( S) R7, shlﬂgtgfﬁ)fgﬁ?ula_ NR7C(NR8) R7, -NR7C(O) OR7, -NR7C(NR8)OR7,

_NR7C( O) NRLORL1, -NR7C({S)NRLoRL1, - NR7C(NR8)NRLORL1, -SR7, -S(O) pR?,

-0S(O) PR7, -0S(0) POR7, -0S(O) PN -S( 0 BeR7, - NR5S(O) PRY,

-NR7S( O) PNRLoR11, -NR7S(0O) POR7g¢ NR1oR11, -SS(O) PR7, -SS(O POR7,

-SS( O PNR1oR11, -OP(O (OR7)2, r8P(O 7) 2, NNR7C(OR7, -0OCH2C(O) R7,

_SCH2C( O) R7, - NR7CH2C( O) RiReIn- CH 7, -192-

_NR7CH2C( O) OR7, - OCH2C( O) NRLORL, NR, ok ,, -NR7CH2C(O) NRloRr,,
-NR7S( O pR7, C(NR8)CR7 or -S(O)p? and ' ero of an integer from1l to
4. 9. A conpound represented by the foI I ovang Nructural fornula (RB)r /
R25 R2

a tautomer, or a pharmaceuhcally acceptable salt thereof,

wherein:

Rs, for each occurrence, is independently 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
heteroaralkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, alkoxy,
haloalkoxy, -NR1oR11, -OR7, -C(O)R7, -C(O)OR;7, -C(S)R7, -C(O)SR;, -C(S)SRy,
-C(S)OR7, -C(S)NR19R11, -C(NRg)OR7, -C(NRg)R7, -C(NRg)NR19R11, -C(NRg)SR;7,
-OC(0O)R7, -OC(O)OR7, -OC(S)OR7, -OC(NR3)OR7, -SC(O)R7, -SC(O)OR;,
-SC(NRg)ORy7, -OC(S)R7, -SC(S)R7, -SC(S)ORy7, -OC(O)NR19R 11,
-OC(S)NR1oR11, -OC(NRg)NR1gR 1, -SC(O)NR 1R 11, -SC(NRg)NR 1R 11,
-SC(S)NR19R11, -OC(NRg)R7, -SC(NRg)R7, -C(O)NR1gR11, -NRgC(O)R5,
-NR7C(S)R7, -NR7C(S)OR7, -NR7C(NRg)R7, -NR;C(O)ORy7, -NR7C(NRg)OR;,
-NR;C(O)NR1R14, -NR;7C(S)NR19R11, -NR;C(NRg)NR1oR 11, -SR7, -S(O),Rs,
-0S(0)pR7, -OS(0),0R7, -OS(0)pNR10R11, -S(0)p,OR7, -NRsS(O),Ry,
-NR7S(0),NR1gR11, -NR7S(0),0OR7, -S(O),NR10R11, -8S(0),R7, -SS(0O),ORy7,
-SS(0)pNR19R 11, -OP(O)(OR7)2, -SP(O)(OR7)2 , -NR7C(O)R7, -OCH,C(O)R7,
-SCH,C(O)R7, -NR;CH2C(O)R7, -OCH2C(O)OR7, -SCH,C(O)OR;y,



t N R3 a tautoner, or a pharmaceutically acceptable salt thereof, wherein:
R, and R3 are, independently, -OH -SH, -NR7H, -O0OR26, -SR26, -NHR26,
-Q(CH2) MOH, -Q(CH2) nBH, - Q(CH2) M\R7H, -S(CH2) mOH, -S(CH2) nSH, - S(CH2) mM\R7H,
-OC(ONR,OR 1, -SC(ONR,0R 1, -NR7TC(ONR, 0R 1, -OC(OR7, -SC(O R7,
-NR7C(O R7, -OC(O) OR7, -SC(O) OR7, -NRAGRO) OR7, -OCH2C(O)R7, -SCH2C(O) R7,
-NR7CH2C( O R7, -OCH2C(O) OR7, -SCHZC(O)CR? - NR7CH2C( O) OR?,

- OCH2C( O NR1 -(ﬁ@)@ﬁ ®) OS( O pRY,
- S5 0)C|(oR)7 ﬁ@ % &7%?8%6‘1)@ c‘is(O) DNR ?ﬁ ,j, @R%STCO) pN(R épR 1,
-NR7S( O pNR, HfoOQ @Bpaﬁaz, -NRESSORRORZ(NRYNRAS( 0§ 138RQ),R= @BQS) R7, - SC(S) R7,
-NR7C(S)R7, -0OC(S S) OR7, S) NR1oR11,
- SC( S) NRLORL1, hﬁ%@@%ﬁ&%@@?ﬁw% ) K SC( cNJ%) ??7, - NR7C( NR8) R7,

_ OC( NR8) OR7, - SC(NR8) OR7, - NR7C(NR8) OR7, - OC(NR8) NRLORL1, - SC{ NR8) NRLORL1,
-NR7C(NR8) NR1oR11, - OR7)2, or, -SP(O (OR7)2; R2 bstituted
phen;c/:l( gvvi)ﬁerél‘??”ﬂﬂ%mﬂﬁé SAS%Q the fQUFB’%'%Q%S&PEHP'%f?'H"“ !";S) aoﬁg :ulbs'tjl '?uent
selected fromnitro, cyano, a hal oal kaiy, an optionally substituted

al kenyl, an optionally substitut ed nyl, ar, optionally substituted
cycl oal kyl, an optionally substs d cycl oaI kenyl, an optionally

substituted heterocyclyl, an optiohally\subs N%éi aryl an optionally
it ut
| k

substituted heteroaryl, an optionaldy §tu ar al kyI an optionally
substituted heteraral kyl, hydroxylalk |, al Koxy guanadino, -193-
“NRLOR 1, -O R0, -C(OR?7, -C(O ORR0, \ OC( ONRTN - CCONROR j, -NR8C(OR?,
-SR7, -S(OPR7, -0S(0 PR7, -S(0O) POR?, 3NRSS( O pR7, -S(O pNRi oR>>,

- S( O PORY, é@:&%@r?a Rérnﬁ?.fegilé&@

7, .Substituents
sel ected fromt group OI’ISI st1ng féc%epfé'blé %%Itng]\é?ey&fgvd@stl ‘'uted al kyl, an

optional ly substiRyasd Raldeniptiependently; ehi, I -BH, shifyH, t-@Rg, aBRysny-NHRys,
an opt 1 onal | oGt P DUCHERSH iR H o Gstn 35 soliefDeSHEa ary1 . an
optionally sufigHNRHNEOEIOMNRRANSC(O)NR1oR11, -NR7C(O)NR1oR11,
-OC(O)R;, -SC(O)R7, -NR;C(O)R7, -OC(O)OR7, -SC(O)OR;7, -NR;C(O)OR;y,
-OCH,C(O)R7, -SCH,C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)ORy,
-SCH,C(0O)OR7, -NR;CH,C(O)OR7, -OCH,C(O)NR1oR41, -SCH,C(O)NR1gR14,
-NR;CH2C(O)NRyoR11, -OS(0O)pR7, -SS(O),R7, -S(0),OR7, -NR7S(O),Ry,
-OS(0)pNR1gR11, -SS(O)pNR1gR11, -NR7S(O);NR10R11, -OS(0),0R;7,
-85(0),0R7, -NR7S(0),0OR7, -OC(S)R7, -SC(S)R7, -NR;C(S)R;, -OC(S)OR;,
-SC(S)OR;, -NR;C(S)OR;, -OC(S)NRoR11, -SC(S)NRoR11, -NR7C(S)NR10R11,
-OC(NRg)R7, -SC(NRg)R7, -NR;C(NRg)R;, -OC(NRg)OR;, -SC(NR3)OR;7,
-NR;C(NRs)OR;, -OC(NRg)NRoR11, -SC(NRg)NR19R14, -NR7C(NRg)NR1oR 1,
-OP(0)(ORy)2, or -SP(O)(ORy)2;
Rz is a substituted phenyl, wherein the phenyl group is substituted with:
i) one substituent selected from nitro, cyano, a haloalkoxy, 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 araikyl, an
optionally substituted heteraralkyl, hydroxylalkyl, alkoxyalkyl, guanadino,



optionally substituted aral kyl, an optionally substituted heteraral kyl,

hydr oxyal kyl , al koxyal kyl, -F, -Br, -1, cyano, nitro, guanadi no, a

hal oal kyl, a heteroalkyl, -NRioRi 1, -OR7, -C(OR7, -C(OOR7, -0OC(OR7,
-C(ONRLORi i, -NRBC(OR7, -SR7, -S(OPpR7, -0S(O pR7, -S(O pOR7,

-NRBS(O) PR7, -S(OPpNRioRii, -OP(O (ORNE3,- or -SP(O (OR7)2, -S(O pOR7; R7

and R8, for each occurrence, are, independently, -H an optionally

substituted al kyl -NR@gRopti®RaY, | LC(OYRS! 4@(@)@%@,! @O@)RyanC(J@)NIQ{bRH y
substituted al kyﬁ\ﬁ?q&(an optjonal |y substituted cgcl oal kyl . an optionally

substituted cycl Ry 2 PRopS(@Odin yOSBaR7 o Qa)pQ(ﬁ?erHBpﬁ(Q/)pR? an
optionally substit o} SHit BT @ar |, an
optionally substi tsépzaqﬁoé ky?@&ep{téh @p%d)?(oo?%? bt ¢ g%@l tuf éd&ﬁe%/er ar al kyl ;
R, 0 and R11, for idach tumchrfh/ermmtlmeatswmmned\&emﬂhy gréiip aunmsinng)ofedri y

bsti d al kyl d al k |, | ]
Substi tuted - al kyfptonalh suBR el AT cAm aptiaral g s B sa AT A Pl 1 y
substituted cycl oghdstnmbd aﬁ@n9|phh%abha||y%ub§mufté& @fh&@%ﬁ{@f&ﬁhwauyanan

optionally substituted aryl an optionally substitute er oar
optional |y subst i suhséituted &ytkiyalkeoyl am optignally sabsijtutadokatetasyelyl, Iaet eraral kyl ;

attached, f orm anoBpURERPS e of BatBha b Bk Grd B eRa ot ona 1

substituted het er qatrqrially llﬁstitatea a(ﬁékglﬁamdpﬂbnal@ , subsliteed heteeardikypnce, is,
I ndependent |y, r each occurrence, |s independently, 1, 2, 3,

or 4: -194- R20, hltﬁm@éa!"reylo@!h%a@?vbe F, i-Br.i Hd®{38Qd IO 9uarr\adjm @h%JPa%fy
substituted al kyl 4 h@ﬂarQQIk%lonﬂH ?(Rs,ub Eﬁst | @t gdk@w1@R (?@Eda?n gl ly

substituted al kynyl,” an opti ona cyclo opt ional |y
substituted cycl odB(KYNR;gRan -NB@C@)&I ySRg,ubSO); R, ed)$\(é))gRﬂCJ)810ydORﬂn
optionally substit |, t t ut

oBt i onal | z subst it &03% k@@ R ogﬂﬂiblpygi@%' ; §'§ Qﬂ@gafz?%b&%?m kyl :
R25 is an optionaRl Xné‘FQSfdrtééEﬁ@céur‘fé(r‘loe are, dRddpenakhily, SHPahidpbgallyal kenyl

an optionally substituted al ﬁ an optionally substituted cycloal kyl, an
optional |y subsitutedadkyl, @ywniaqnla yuyubstauted@dke@uhlanyomloneldy suhsdituted

Pt e 0CYE!Y ! SR RS BBl et o 0BGl igasuost 1t e
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl,
an optionally substituted heteroaryl, an optionally substituted araikyl, or an
optionally substituted heteraralkyl;

R10 and R4, for each occurrence, are independently -H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted
alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyi, an optionally substituted heterocyclyl, an optionally substituted aryl,
an optionally substituted heteroaryl, an optionally substituted aralkyl, or an
optionally substituted heteraralkyl; or R1g and Ry1, taken together with the
nitrogen to which they are attached, form an optionally substituted heterocyclyl or
an optionally substituted heteroaryl;

R is a C1-C6 alkyl;

p, for each occurrence, is, independently, 0, 1 or 2;

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



aral kyl, an optionally substituted heteroaral kyl, halo, cyano, nitro,

guanadi no, a hal oal kyl, a heteroal kyl, al koxy, hal oal koxy, -NR1OR11l, -OR7,

-C(OR7, -C(OOR7, -C(S)R7, -C(OSR7, -C(S)SR7, -C(S)OR7, -C(S)NRi oR",

-C(NR8) OR7, -C(NR8)R7, -C(NRe)NRloR', -C(NR8)SR7, -OC(OR7, -0C(O ORr?7,

-OC(S)OR7, -OC(NR8)CR7, -SC(OR7, -SGO9-OR7, -SC(NRrRe)OR7, -0C(S)R7,

-SC(S)R7, -SC(S)OR7, OC(O)NR oR -OC(S)NRi oR1,, -OC(NR8)NRi oR>>,

-SC{O) NRLORLI , - By MR deUfrenceS('Z PdeBa adritly aﬁ&t%lﬁ%ubstﬁ@l@w@&ﬁ7
-C(O NRi oR1i, - C(OR7, -NR7C(S)R7, R7C( Sy OR7, - NR7C(

- NR7C( O) OR7, an oRpomg Faéab@bmted Nheuxlq\mmbm@ily suhstrt@’(es) alh/rmhlaln optlonally

- NR7C( NR8) N ) 2B PNR1OR",
S0 poR? Réﬂ%@ztaﬂ el ot el PR oS kbRl Qoo o |
-SS(O) pR7,  sa(titpORéteroSRYD) @rNBptkﬁﬁallysGBétﬁM(eﬂzﬁrWanmptloﬁﬁ()QL(tﬂi‘tljlé?d R6
for each occurrence, is indepe cLéntI tionall bstituted al kyl, an
optionally s slereantk ap %t'R@ﬂ& Ht%%q ?@MIW @u‘?ﬁ%”@ﬁf{ gubsiitwtedy| | an
optionally ﬁg{gﬁéﬁatw -ed cycl oal kyl, an optionally substituted cycl oal kenyl ,

an optionally substi 'tuted heter ocycl yl, an optionally substituted aryl, an
optional |y substi Rpgischn dpdioanthnsybstitutad alhyl @anxdftipnallypsubstituted aﬂqeayk;ah, an

ol oal iyl * = ORtna shRs e ARRR 4 cpticaAlE syt RNRY shgloaRyLA SHTEpaR,
-(O OR7, - Csbdftuted Q@Qb&lﬁ@nyl &h Sfﬁﬁﬁally su@é@th@metegé?bwma‘h%‘nonag NRe) OR7,
_ C(NR8) RY, -C(NR8)NRi ORI i, - oC( O
- OC( NR8) OR7, sulsstitubeearyl, a;u:pm)lmly substifutedd@terarybram opwadiyfwbstlt%QS) R?

gg(( ﬁ??BO)?KIR o%@l hﬁ%@ﬁ%ﬂ&%ﬂ@%?wwwwyg%nm&mm oRL. .

i HS?S(( (I\DI)R8R)7 mgalw%$)lﬁger$lwm1 NR%loalN%giNﬁaim' NGR%R R7KIER8) NRIOR. 1, - SR7,
- - 0 - (0] O
-S(Q PR7, - (: R7,- C)& NRCERORy7, - %ﬁ%@ﬁ -GRER)ORpR7,

: gg{% ;?)N%Nc?lq% &?géﬁgg%w of" %@%Ré? ng( r@cﬁgan i ntq))szgﬁfzr oml to
3. 10. A conpdU(NRg)ObesBUGR, IEC (HORs| 1SINRE) CRr HAC(SIR,,f-80(8)Ry, (RB)r o
-SC(S)ORy, -OC(O)NRoR11, -OC(S)NR1oR 11, -OC(NRg)NR1oR11, -SC(O)NRoR14,
-SC(NRg)NRgR11, -SC(S)NR1oR 14, -OC(NRg)R7, -SC(NRg)R7, -C(O)NR1oR11,
-NRgC(O)R7, -NR7C(S)R7, -NR;C(S)OR7, -NR7C(NRg)R7, -NR;C(O)OR;,
-NR;C(NRg)OR7, -NR;C(O)NR1gR 11, -NR7C(S)NR1oR11, -NR7C(NRg)NR1gR11,
-SR7, -S(O)sR7, -OS(0O)pR7, -O0S(0),0R7, -OS(0):NR1oR 11, -S(0O),0R7,
-NRgS(0)pR7, -NR7S(0)pNR1gR11, -NR7S(0),0R7, -S(O),NR10R11, -SS(O),R7,
-SS(0),0Ry, -SS(0)pNR1gR11, -OP(O)(ORy7)2, or -SP(O)(OR7)z2;
Re, for each occurrence, is independently 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
heteroaralkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, alkoxy,
haloalkoxy, -NR4R11, -OR7, -C(O)R7, -C(O)OR;, -C(S)R7, -C(O)SR7, -C(S)SRy,
-C(S)ORy, -C(S)NR1gR11, -C(NRg)OR7, -C(NRg)R7, -C(NRg)NR1oR 11, -C(NRg)SRy7,
-OC(O)R7, -OC(O)OR7, -OC(S)ORy, -OC(NRg)OR7, -SC(O)R7, -SC(O)OR;7,



/ 118 R25t LIIIV. R NN R3 a tautoner, pharnmaceutically acceptable salt
thereof, wherein: R and R3 are, independently, -OH -SH -NR H -OR26,
-SR26, -NHR26, -Q(CH2)nmOH, -Q(CH2)nBH, - CH2) M\R7H, - S(CH2) nOH,
-S(CH2) nBH, - S(CH2) nNR7H, -0OC(O) NR1oR11l, -SC(O NR,oR1l,, -NR7C(O NR OR, 1,
-OC(OR7, -SC(OR7, -NR7C(O R7, -OC(O10BZ, -SC(O OR7, -NR7C(O) OR7,

-OCH2C(O R7, -SCH2C(O R? -NR7CH2C( O R7, - OCH2(( O) OR7, -SCH2C(O) OR7,

- NR7CH2C( O PC( O) NRLoR11,
80 %)%’%G”'@Eﬁ T O (R L IR L N’Nﬁwﬁq) °
-SS(O)pNR oR1QC( )NE%@%@ MIM)MRwRB(@ @WRmRﬁs 7NR4dﬁW,S(O)PCR7

8CC(( % E&lohf%é % %Wa)ﬁh%@@%d Rﬁ%&f%hs)% NR8) R7,

- ggﬁ(RgﬁgFRf‘ﬁm(sN)Rg) -SIRZC (S BRARNREBIN R ) RNRAIRNRE) ) ORE, SN@?E CR??? OR£6 7
- 0 - or - -
i e é&&p@e@p@mgﬂR&(@)NRmpeNﬁ%m@aNmoRan AT

substi t ut ed now [, naI I y

substit ut ed a%ﬁ@ﬁ?? bgp ti onp$@%ubs°ﬁ1f ut gdc)ii(?pacél ogﬁg Fw)t gg optionally
substit :Jlt ed -NR@(@},N&EWRH, -NR78£®)p®lﬁial 45‘;(05);;NR{oREﬂt-SS(CDn)gRﬁr-&Sjﬁbpﬂ)Rlz an
optionally s tyte ptio stituted heteroaryl, an
optionally sﬁéﬁ)?lﬂ%@ghar ﬁﬂéw&ﬂ%& §€L¢Y9Rﬂbzl 9"Qubstituted heteraral kyl ;
Rio and R11, for pgcdh idfeyer fRRFEto 8re i ndependently -H an optionally

substituted al kyl, an optionally substituted al kenyl, an optionally
substltuted alkynyl an optionally substituted cycloalkyl an optionally

Subst | ¢ Hed B AR E e Pbhy BRI PR oL Y
optionally substituted aral kyl, or ?wr optionally substituted heteraral kyl;

or Ro and Rl11l, taken together w he nifsogen to which they are
attached, form an optionall )'325 ed heterocyclyl or

Rs

a tautomer, pharmaceutically acceptable salt thereof, wherein:

R1and Rj3 are, independently, -OH, -SH, -NR;H, -OR2, -SRgzg, -NHR,
-O(CH2)mOH, -O(CH2)nSH, -O(CH2)mNR7H, -S(CH2)mOH, -S(CH2)mSH,
-S(CH2)mNR7H, -OC(O)NR1oR11, -SC(O)NR19R11, -NR7C(O)NR1oR 11,
-OC(O)R7, -SC(O)R7, -NR;C(O)R;, -OC(O)OR;, -SC(O)OR7, -NR7;C(O)OR;,
-OCH,C(0O)R7, -SCH,C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)ORy,
-SCH2C(O)OR7, -NR;CH2C(O)OR7, -OCH2C(O)NR1sR11, -SCH2C(O)NR1gR 11,
-NR7CH2C(O)NRoR11, -OS(0)pR7, -SS(O),R7, -S(0),OR7, -NR7S(O),R7,
-OS(0)pNR1gR 11, -SS(O)pNR10R11, -NR7S(0)pNR1oR11, -OS(0),0R7,
-SS(0),OR7, -NR7S(0),0OR7, -OC(S)R7, -SC(S)R7, -NR;C(S)R7, -OC(S)ORy,
-SC(S)OR7, -NR;C(S)OR7, -OC(S)NR1oR11, -SC(S)NR1oR11, -NR7C(S)NR1oR11,
-OC(NRg)R7, -SC(NRg)R7, -NR7C(NRg)R7, -OC(NRg)OR7, -SC(NRg)ORy,
-NR7C(NRg)OR7, -OC(NRg)NR1oR11, -SC(NRg)NR1oR11, -NR7C(NRg)NR1oR 11,
-OP(0)(ORy), or -SP(O)(ORy7);



an optionally substituted heteroaryl; RIBis an optionally substituted
cycl oal kyl, and optionally substituted cycloal kenyl, or a substituted

al kyl, wherein the alkyl group is substituted with one or nore substituents
I ndependent|ly selected fromthe group consisting of an optionally
substituted al kynyl, an optionally subgjgtuted cycloal kyl, an optionally
substituted cycl oal kenyl, an optionally substituted heteroaryl, an

tional | bst pt ld I A kyl,
optonal |y subst Kt e 1l BT OREd SRR SR AL
- (O ORY, tRited alky,ArNBitiRally subRE@Eea)akeny!, 3R, optiod aﬁﬂttt@sopm,
05, e s oy s spesen s )
-SP(O)(OR7)2aky 63 ontjorallygibsf cyslogligyl, an,opfi 'MrsPBﬁ H

i ndependent | yycl8alkdén! arf opfdndIN" Bgmhtéaq?étéf &9+, ah H@IBBQEB%'H ted afyl, 2, 3
or 4, R25 is 38(.% %pt?%n%| 05 srbblgtslut uted al yo;%?ag gpt%ldgga Iy subfsdtlc%a%ed

al kenyl , an apptienally substiited heteseanil. Rpoptionally sifistitited Rraliyertan ut ed
cycl oal kyI %g l&pél L{l%te@l@%{dr%ﬁgr d cycl oal kenyl, an optionally

substi t ut ed ero ycI |y substitut ed aryl, an optionally

substituted heter Ry and Ray) fenddohnsdcuyrencd Hre tindepéndantlyf Ky lan Gptiomatly onal |y
substituted het er oar al kyx hal o, cyano, nitro, rm%uanadl no, a -197- haI oal kyl ,

a heter oal kyFu bgiitutedyalk aﬁ"bﬁpwy S“Nﬁ't@tRﬂ alkengkan QF@P@?HWSUbS @é ey o

T e SRS o0 SR s n vl Aty ST NR%% N R
) SC( 3 E7R| ol-? fgﬁyﬂ)))ﬁkényl Qﬁ:opm)aﬂl?‘subsMﬁ)RméterocwylS)aRnptlgn?@(Sf)mmted aryl,
; gg(( NRS) NRloﬁthPC@ysi‘gﬂﬁ%ﬁé‘ih%% N%;j %ﬁ’)‘edl Y ngE B>,
-NR8C( O) R7, Db‘ﬁ%?ﬁll?)s‘%stltuw@mét@)ﬁ@l DNRK?erNRﬁ) 1R7aken|‘!§%@} Witk the
- NR7C( NR8) 0?7 -NR NR, ORI i, -SR7,

-S(O pR7, - OB{tOEeR19 wrmzt( thepare attacks )fmean Rpﬂonaltv(qg)bgmﬂted hetRRESCIY) P1R7,

- NR7S( O) pNRi 7%3%‘@ é% NRi oR i, -SS(O) pR7, -SS(0O POR?,

- SS(O) pNR1OR %ﬁdpt'&[-%@ h?té %) (OR7)2; R6, for each occurrence, is
i ndependent |y an Bp{fiscmadptionatpsubdtittted o@blbalkyl and oplibhallyed Ubstitutdxst i t ut ed
al kenyl , an optlonally substituted al kynyl, an ogptionally substltuted

cycl oal kyl, &¥clopkenylapn 3 subsiiuted alied Whareinthrafion group issubstitdiedywith

one or more substituents independently selected from the group consisting of an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro,
guanadino, a haloalkyl, -NRoR11, -OR;, -C(O)R;, -C(O)OR;, -OC(O)R;,
-C(O)NR1gR11, -NRgC(O)R7, -SR7, -S(O)pR7, -OS(O)sR7, -S(0),OR;7,
-NRgS(O)pR7, or -S(0O)pNR1gR11, -S(0),OR7, -OP(O)(OR7)2, or -SP(O)(ORy)2;

Rae is a C1-C6 alkyl;

p, for each occurrence, is, independently, 0, 1 or 2;

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

Ros is 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 heteroaralkyl, halo, cyano, nitro, guanadino, a



substituted heterocyclyl, an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted aral kyl, an optionally
substituted heteroaral kyl, halo, cyano, nitro, guanadi no, a hal oal kyl, a
het er oal kyl , al koxy, hal oal koxy, -NRLOR11l, -OR7, -C(OR7, -C(O ORr7,
-C(S)R7, -C(OSR7, -C(S)SR7, -C(S)RARgrL(S)NRLIoR 1, -C(NR8)OR7, -C(NR8)R7,
-C(NR8) NRi oR, 1, -C(NR8)SR7, -0OC(OR7, -0OC(O OR7, -0C(S)OR7, -OC(NR8)OR7,

% O NR oreteideRE 2 herafddl) ik na b NRIR B8R SO
) EIS(SQ(R%% g?lOmGQ)ORﬁ@@)RRJ €RO)SR7, CO( SRR AR7-C( SER’;»IR@XSWnggO)WWRL
- NR7C( NR8) omcw‘lFiz CE@RRH%C%W %)g%wﬁ . 7@&@&&8} %@9& SRY,

:EI(WO)SE)S)? NRi ?%C NRféﬁ@ﬁ] Ru oRl i sé&o %@780 ® (7O)pR7
- SS( O pNR, oRF3C(S) Qﬂﬂ@&éﬁﬂ?m&m, NRRR)Q“OQ(N 1oR o - ( )N%gf%ﬂ from

Gaim 10, whebeRHIG R %@#‘%&oﬂ?ry N S R PR >

optional |y suRRLC{OYRed- MR{G(@RKGN%C(S)Z)RJHQR‘;@@WRQ NRL @)mR],O vx/ner ein

R18 is a substituted alky he compound of Claim 8, wherein the

conpound i s r@Bv@@ﬁ&)@Bm;NRMC})URh@RWn@lR,g:t(gmem, NRraNRINRRR . | Res

F ﬁeréof § R&he?@an St R BEQBIR,, 2OSTORBK, BEYH) AR LK, AE@LER] e salt
-NRgS(0)pR7, -NR7S(O)pNR10R11, -NR7S(0),0OR7, -S(0),NR10R11, -SS(O)pR7,
-8S(0),0Ry, -SS(O)pNR10R11, -OP(O)(ORy)z, or -SP(O)(ORy);;

Rs, for each occurrence, is independently 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 araikyl, an optionally substituted
heteroaralkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, alkoxy,
haloalkoxy, -NRyyR4, -OR7, -C(O)R7, -C(O)ORy7, -C(S)R7, -C(O)SR7, -C(S)SR7,
-C(S)ORy, -C(S)NR1oR11, -C(NRg)ORy7, -C(NRg)R7, -C(NRg)NR1oR11, -C(NRg)SR;,
-OC(O)R7, -OC(0O)OR7, -OC(S)ORy7, -OC(NRg)OR7, -SC(O)R7, -SC(O)ORy,
-SC(NRg)OR7, -OC(S)R7, -SC(S)R7, -SC(S)OR7, -OC(O)NR1¢R 11,
-OC(S)NR1oR 11, -OC(NRg)NR19R11, -SC(O)NR10R11, -SC(NRg)NR10R 11,
-SC(S)NR1¢R11, -OC(NRg)R7, -SC(NRg)R7, -C(O)NRsR11, -NRsC(O)R7,
-NR-;C(S)R7, -NR;C(S)OR7, -NR;C(NRg)R7, -NR;C(O)OR7, -NR;C(NRs)OR-,
-NR7C(O)NR1gR 11, -NR7C(S)NR10R11, -NR7C(NRg)NR1oR 11, -SR7, -S(O),R7,
-0S(0)pR7, -0OS(0),0R7, -OS(0)NR10R11, -S(0),OR7, -NRsS(O),R7,
-NR7S(0O)pNR10R11, -NR7S(0),0R7, -S(0O),NR19R11, -SS(O)sR7, -SS(0O),0R5,
-SS(0),NR1gR11, -OP(O)(ORy7),, or -SP(O)(OR7)2;

ris zero or an integer from 1 to 3; and

provided that R4g is not cyclohexyl.



R25 is an optionally substituted al kyl, an optionally substituted al kenyl,
an optionally substituted al kynyl, an optionally substituted cycl oal kyl, an
optionally substituted cycl oal kenyl, an optionally substituted

het erocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substitutedqggral kyl, an optionally substituted
het eroaral kyl, hal o, cyano, nitro, guanadino, a haloal kyl, a heteroal kyl,

al kox al o T SR7,
L9, 1 Rl oot L0 Rl 167Whers A B an oA sl o] 1.5

- C(NR8) SR7, amoptihmilly substitOjetioycloalik&ng).OR7, - OC(NR8) OR7, - SC(O) R7,

-SC(O) OR7, - SC(NRa) OR7, -OX(S)R7, -SC(S)R7, -SC(S)OR7, -0C(O) NRLoRL1,

-OC(S)NRIOR, 1, - OC(NR8) NR, OR11, -SC(O) NR1oR11, - SC(NR8)NRLOR11,

- SC( S) NR2OR1The caaguﬁzﬁa B Claid O\@her&in R &4 Nﬁéﬂ&t%d alk IRBC( O R7,

-NR7C(S) R7, - NR7 -NR7C(NR8) R7, - NR7C(O) OR R7C( NRa) OR?,

-NR7C( O) NR1OR11, - NR?C( S)NRLORL1, - NR7C(NR8) NRloRll -SR7, -S(0) pRY,

-0S(0O - Q) 1. - o= :

" B9 88 o, TS DB A R BRI s 08 B oo

- SS( O) pNRLoR8ttuctu@P{dinulR7) 2, or -SP(O (OR7)2; -199- and r is zero or an
integer from1l to 3. 14. The conpou d)of Claiml13 wherein R, R3 and R25 are
each i ndependently -OH, - NHR7(I§ IOC(O) NR1oOR, 1, -SC(O NR10R11 -OC(O R7,
-SC(O R7, -0C(0O) OR?, -SC(O)OR7 (O PR7, RS(O)POR7 - SS(O) PRY,

-08(0) POR7, -SS(O) POR7, Rk C(S) R7, |- OC(S) OR7, - SC(S) ORY,

- OC( S) NR1LoR11, -SC(S)NR1oR 1, B) R7, NR8) R7, - OC(NR8) OR7,

-SC(NR8) OR7, -OP(O (OR7)2 or 15 F’corrpound of Claim 14,
wherein R, and R3 are each, indepene O—I/ -SH, or -NHR7. 16. The
compound of O aim 15, wherein the cpnpound\Vv s r/épresented by the follow ng

structural formula: R6 Rs Rzs Ri N—N

a tautomer, or a pharmaceutically acceptable salt thereof,

wherein:

Ras is 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 heteroaralkyl, halo, cyano, nitro, guanadino, a
haloalkyl, a heteroalkyl, alkoxy, haloalkoxy, -NRyoR14, -OR7, -C(O)R5,
-C(O)OR7, -C(S)R7, -C(O)SRy, -C(S)SR;, -C(S)ORy7, -C(S)NR19R11, -C(NR3s)OR;7,
-C(NRg)R7, -C(NRg)NR1oR11, -C(NRg)SR7, -OC(O)R7, -OC(O)ORy7, -OC(S)ORy,
-OC(NRg)ORy7, -SC(O)R5, -SC(O)ORy7, -SC(NRg)OR7, -OC(S)R7, -SC(S)Ry,
-SC(S)OR7, -OC(0O)NR1gR11, -OC(S)NR1pR11, -OC(NRg)NR19R 11, -SC(O)NR 1R 11,
-SC(NRg)NR1gR11, -SC(S)NR1gR11, -OC(NRg)R7, -SC(NRg)R7, -C(O)NR1oR 11,
-NRgC(O)R7, -NR;C(S)R7, -NR;C(S)OR7, -NR;C(NRg)R7, -NR7C(O)OR;7,
-NR7C(NR3g)OR7, -NR7C(O)NR19R11, -NR7C(S)NR 1R 11, -NR7C(NRg)NR10R 11,
-SR7, -S(0)pR7, -OS(0),R7, -OS(0),0R7, -OS(0)p,NR19R11, -S(0),0R7,
-NRgS(0)sR7, -NR7S(0),NR1oR11, -NR7S(0),0R7, -S(O),NR10R 11, -SS(O),Ry7,
-SS(0),0Ry7, -SS(0)pNR1gR11, -OP(O)(ORy7)2, or -SP(0)(ORy)z;



NN R3 a tautonmer, or a pharmaceutically acceptable salt thereof. 17. The
conpound of Claim 16, wherein: R is -SHor -OH R3 and R25 are -OH, and R6
is a lower alkyl, C3-C6 cycloal kyl, |ower al koxy, a |lower alkyl sulfanyl,

or -NR,oR 1. -200- 18. The conpound of Claim 14, wherein the compound is
represented by the following structurf@gfornula: R6 Rs R25 NNNN R3 a
tautoner, or a pharmaceutically acceptable salt thereof. 19. The conpound of
Claim18, whereingfpp is a C1-C6 al kyl, a Cl-C6 hal oal kyl, a Cl-C6 al koxy, a
Cl- C6 hal oal koxy, a Cl-C6 al kyl sulfanyl or a C3-C6 cycloal kyl. 20. The
conpound of O ai nf BZeroweariinteger erd 1R® 3ire each, independently, -OH, -SH,
or -NHR7. 21. The conpound of Claim 20, wherein: Rl is -SHor -OH R3 and
R25 are -OH, R6 is a |lower alkyl, C3-C6 cycloal kyl, |ower al koxy, a | ower

al kyl  sulf anThe copoub®P Rlain?£3 whefahiB URd ah@ R,e arNéssh inde parsdenitly 08!,
follow ng structural fornulas: (R6En RS (RE)n R x4 -1-X5 1 9% |-x4 15/ N
x3 ~Rj xs~ NNpH1-NHRANOQKOINR10R 11, -SC(O)NR10R11, -OC(O)R7, -SC(O)R7, -OC(O)ORy,
-SC(0)ORy, -OS(0)pR7, -S(0),0OR7, -SS(0),R7, -0S(0),0OR7, -SS(0),ORy,
-OC(S)R7, -SC(S)R7, -OC(S)OR7, -SC(S)OR7, -OC(S)NR1gR11, -SC(S)NR19R11,
-OC(NRg)R7, -SC(NR3)R7, -OC(NRg)OR7, -SC(NRg)OR;7, -OP(O)(ORy7), or

-SP(O)(OR7)2.

15. The compound of Claim 14, wherein Ry and R3 are each, independently, -OH,
-SH, or -NHR7.

16.  The compound of Claim 15, wherein the compound is represented by the
following structural formula:
Rs

N—N
Rs

a tautomer, or a pharmaceutically acceptable salt thereof.

17.  The compound of Claim 16, wherein:
Rsis -SH or -OH;
R; and Rys are -OH; and
Rs is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyi sulfanyl,
or -NR4oR11.



R3 R3 a tautoner, or a pharmaceutically acceptable salt thereof, wherein:
-201 R and R3 are, independently, -OH -SH -NR7H, -OR26, -SR26, -NHR26,
-Q(CH2) MOH, -Q(CH2) nBH, - Q(CH2) M\R7H, -S(CH2) mOH, -S(CH2) nSH, - S(CH2) mM\R7H,
-OC(O NRIOR", -SC(ONR OR,i, -NR7TC(ONRIOR, i, -OC(OR7, -SC(O R7,
-NR7TC(O R7, -OC(O OR7, -SC(OOR7, -NRZGY O OR7, -OCH2C(O R7, -SCH2C(O R7,
-NR7CH2C( O R7, OCHZC( O) OR7, -SCH2C(O) OR7, -NR7CH2C(O) OR7,

- OCH2C( {3 NREpR14 & 49 Rz Rerein h*l%%éﬂﬁﬁé@)dﬂ@l@&%%en F%Q)-.
-SS(O PR7, -S )p 7, -NR?S(O)PR? - R, oR>>, -SS(O) pN
-NR7S( O pNleo ving Gt uciupafgrmulass( O) pCR? -NR7S(O) pOR7, -0OC(S) R7, - SC(S) R7,
-NR7C( S) R7, OC(S) OR7, -SC(9) CE? -NR7C(S)OR7, -OC(S)NR, OR, i,
-SC(S) NRLORi i , - NR7C( S) NR, ORI i, ¢ -OC(NR8)R7, -SC(NR8)R7, -NR7C(NR8)R7,
- OC(NR8) OR7, -SC(NR8)OR7, - NR7Q NR8) OR7, OC( NR8) NR1IORi 1, - SC(NR8) NR1oRi i,
-NR7C(NR8) NR1OR11, - OF( O) ( CR?) , - SP( o) (F@E??) 2; R5 is an optionally
substituted heteroaryl 253 l'y subsfitut ed 8 to 14 nenbered aryl;
R7 and R8, for each occurrence -H, an optionally
substituted al kyl, an optional 1 an optionally
substituted alkynyl, an opti onakk) cycl oal kyl, an optionally
substituted cycloal kenyl, an optignally Subst4/tuted heterocyclyl an
optionally substituted aryl, an optional IN"Stlstituted heteroaryl an
optionally substituted aral kyI or fan optionally substituted heteraral kyl;
R10 and R11, fH an optionally
substituted aﬁ%‘?rﬁéﬁ%r%&qﬁéﬁg%@wgﬂ%g?éw?ﬁag%gﬁﬂiéé{é an optionally
substltuted aIkynyI an optlonally substituted cycIoaIkyI an optionally

bstit | oal k t I t
opt 1 onaldy. SRR o G {BwhBiarm Rais 3 Clobe AW g rck BRGAIY 2 an

t |1 I | kyl ;
o onal E“%*f@@t%{'ﬁéﬁﬁfi%ﬁidﬁé'ba'%‘i‘%ﬂ? ae@pﬁef?‘g%'e%'f?ﬂwliggi‘%e%‘?i"ﬂ"a ’

attached, forman optionally substituted heterocyclyl or an optionally

substi t% ed ﬂeet &)rrrcm)swrlmd of Claim 19, wherein Ry and R; are each, independently, -OH,

-SH, or -NHR7.

21.  The compound of Claim 20, wherein:
Ryis -SH or -OH;
R3; and Ry5 are -OH,;
Re is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyl sulfanyl,
or -NR1gR11.

22. A compound represented by one of the following structural formulas:

(Re)n (Re)n
Rs R
X4 “'X5 I X5- —'X4 |5
X{/ / N Ry x{ \ N R
A 1
N—N N—N
Rs Rs

a tautomer, or a pharmaceutically acceptable salt thereof,
wherein:



R26 is a Cl1-C6 al kyl; p, for each occurrence, is, independently, 0, 1 or 2;
-202- m for each occurrence, is independently, 1, 2, 3, or 4; X3 and X4 are
each, independently, N, N(O, N (R 7), CHor CR6; X5 is 0, S, NRLl7, CH=CH,
CH=CR6, CR6=CH, CR6=CR6, CH=N, CR6=N, CH=N(O), CR6=N(O, N=CH, N=CRG,
N(O=CH NO=CR6, N (R 7)=CH N(RZ)FCR6, CH=N (R"), CR6=N (R'), or N=N,
wherein X3, X4 and X5 are not all N concurrently; R6, for each occurrence,

is independently g uawﬂgg? g%ﬁb@ﬁﬁyeddlf oy hq\JR?ﬂou@Rgong@gl WHRIG, an

optionally substit opt i onal subst ted Al Kenyl

opti ona: : y sOl()@le)ﬁanlHad QQWZ)%H, a@l(ﬁldi)tanﬁhHL yS(s?lllds)thi'ht@(Ct&Hd&w kyI an
opti ona ys t|t C e , a e heteroc clyl,
an optional” ?élé'f)ﬁ 'g)gi@swﬁ“’ iy O ' C@%W@”suﬁlﬁsﬁﬁ %10 teroaryl, yany
optional |y .SgIe)RS, UIW'(@R@' BIRCADRIPLOGNS) ®R7,SL$@GO)UR7edN'F@t:gomR4 kyl,

hal o, cyano, nitro, guanadi no, a hal oal é(O) a heteroal k OR117, CR?

-C(OR7, -C @ﬁmtaﬂ(O)Roo(&@iﬁaC(O)S(z ORI, G(O) RWRES YD) O -S( 0 pR7,
gg 3 (Pg??) ZSE%Q:%@?@) ?@%@cﬂ@?@f o?égpzéﬁél& gﬁ”én S%'%)Cqﬁgé(b%ﬁdent ly

an al kyl or -NR;@H3CKIINRARY;, O$®)sRy, -SS(OHR/l 8 RE.r NRIS(O),R:,  provi ded
that the compound |ts@not 3 2, 4(d|)ﬁ o, WR7 (@ng (O0R,

r oxy- ht hal en- 1
-yl)-5-nerca OdeNRy2B11e-S9 )DMRG,QEM)OLM&S:{ é‘é‘%@éﬁ: '(55!$(1Cﬁeo vloup consi sting
of: RS RS Nos( 03! -RR,Y(Of,0RY, NGRS SB1s)R12NR,CE5)R2O.dc(soRy, !
-SC(S)OR7, -NR7C(S)OR7, -OC(S)NR1oR11, -SC(S)NR19R11, -NR7C(S)NRoR11,
-OC(NR3g)R7, -SC(NRs)R7, -NR;C(NRg)R7, -OC(NRg)OR7, -SC(NR3)ORy,
-NR7C(NRg)OR7, -OC(NRg)NR1gR11, -SC(NRg)NR1gR11, -NR7C(NRg)NR1gR11,
-OP(O)(ORy7)2, or -SP(O)(OR7)2;

Rs is an optionally substituted heteroaryl or an optionally substituted 8 to
14 membered aryl;

R; and Rg, for each occurrence, are, 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 heteraralkyl;

R10 and R11, for each occurrence, are 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 heteraralkyl; or R1g and R44, taken together with the
nitrogen to which they are attached, form an optionally substituted heterocyclyl or
an optionally substituted heteroaryl;

Ra2s is a C1-C6 alkyl;

p, for each occurrence, is, independently, 0, 1 or 2;



NNNN RRRIp1I51 NNNNN RBR3I R25 R25RSR R R NNNNR3
Rz p\ N65N/ R NR NNand 11 NN R3 R3 a tautoner, or a
pharmaceutically acceptable salt thereof, wherein: R and R3 are,

i ndependently, -OH, -SH, -NR7H, -OR26, -SR26, -NHR26, - Q( CH2) nmCH,
-Q(CH2) nBH, -Q( CH2) M\R7H, - S(CH2) mOH202S(CH2) nSH, - S( CH2) mM\NR7H,
-OC( O NRLoR>>, -SC(O) NR1oR11, -NR7C(O NRi oR>>, -0OC(O R7, -SC(O R7,

IO U R AR 1 7 U7 000

- OCH2C( O) NRi oRi 1X3 aswz@(r@)emu dRidpendeNty, AHAN(@) NRRR, CH 65CR:pR7,

i ﬁ%?} cP>)R;7) NR1§ (R'O) [\@77’ @HP@*CW%? BﬁméﬁOF&ﬂQ&:@ ég(%)gﬁl‘“sq S) R7,
i NE?S(( 3 EglgtRﬁ( ®), %ﬁ hé%ﬁCNS Mﬁw NR7( (I(\I%CWW@ “%f &? "RLoRT
- SC(NR6) OR7N' (Ri)=CReN I(@)?({J:@Re— Nm)rmmbémnerel ndR{oaeot
- NR7C( NR8) N@I}Wncurreﬂ:‘)(;q (OR7)2, or -SP(O (OR7) 2;
Re, 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 cycloalkyi, 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 haloalkyl, a heteroalkyl, -NR¢R{4, -OR7, -C(O)R7, -C(O)OR;7,
-OC(O)R7, -C(O)NR1gR11, -NRgC(O)R7, -SR7, -S(0O),R7, -OS(0).R5,
-S(0)p,ORy7, -NRgS(0O)yR7, or -S(0),NR+gR11, -S(0),0OR7, -OP(0)(ORy)2, or
-SP(O)(ORy7)z;
R47, for each occurrence, is independently an alkyl or an aralkyl; and
n is zero or an integer from 1 to 4;
provided that the compound is not 3-(2,4-dihydroxy-phenyl)-4-
(naphthalen-1-yl)-5-mercapto-triazole.

23. A compound selected from the group consisting of:
R5 R5

/\ | 7

S ats o

N—N > N—-—N



R5 is an optionally substituted heteroaryl or an optionally substituted 8 to
14 menbered aryl; R7 and R8, for each occurrence, are, independently, -H an
optionally substituted alkyl, an optionally substituted al kenyl, an
optionally substituted alkynyl, an optionally substituted cycl oal kyl, an
optionally substituted cycloal kenyl,2@83- optionally substituted

het erocyclyl, an optionally substltuted aryl, an optionally substituted

het eroaryl, an optio y substituted aralkyl r an w®mptionally substituted
het eraral kyl ; RL fo% each occlr re inflependently -H, an

optionally substituted tionall it al kenyl, an
, an opti onalN ubst{\t ut cycl oaI kyl, an
nyl, an optionally subst/ituted heterocyclyl,

optionally substitu

an optionally substitutred aryl, an optionally bstituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl
or R10 and R11, togelher with the nitrogen to |ch they are

attached, form substituted he ero yclyl an optionally
substituted het S _arRCl-C6 al k haI a hal oal kyl, a
hal oal koxy, a het -SH, - NHR? CH2) % CH, CH2) kSH,

- (CH2) kNR7H, - OCH3 HCH3 - OCH2CH2OH CHZSH, - OCH2CH2NR7H,

_SCHRCHROH, - SOHRGHRSH, VSRR OHRNRTH,. - OC( O) ARLoR1 1V —8C( O) NRIORI 1.
-NR7C(O NRLoR11, -OC(OR7, -SC(OR7, -NR7C(OR7, -OC(O) OR7, -SC(O OR?,
-NRTC(O OR-, - - SCH2C( O) R7, - NRBCH2C( O) R7, - OCH2C( O) ORY,
-SCH2C(O) OR7, -N -SCH2C( ) NR1oR11,

- NR7CH2C( O) NR1oR1 (O pR7, -SS(O pR7, - NRIS( OS( Q) PNRIORLL,
- SS( O) pNR1OR11, P 11,R,- OS( O) pORY?, 27S( 0) pOR?,
-OC(S)R7, -SC(S)RY . -OC(S)OR7, -S _NRTC( ) ORY,

- 0C( S) NR1oR11, - NR7C( S) NRIOR11, |- OC(NR5) R7, - SC(NR8)R7,
- NR7C( NR8) R7, - OC( NR5) OR?, -SC(NR8)CR7’, - 205 RNR7C( NRS) OR?,

- OC(NRE) NR 0R 1, - SCNRS) -NR7C(NR8) NRi oRli, -C(OR7, -C(O) OR?,
-C(O) NR OR>>, - S)R? - C(S) ORY, S) NRi oRiRs, - C( S) SR7,

- C(NR8) OR7, - C(/NR8)\R7, R8) NRi ORi i , T

Ry R,

N——N and
R3

Rs

a tautomer, or a pharmaceutically acceptable salt thereof,
wherein:

R; and Rj are, independently, -OH, -SH, -NR;H, -ORgz¢, -SR2s, -NHRgg,
-O(CH2)mOH, -O(CH2)SH, -O(CH2)nNR7H, -S(CH2),OH, -S(CH2)mSH,
-S(CH2)mNR7H, -OC(O)NR1oR14, -SC(O)NR10R11, -NR7C(O)NR10R 11,
-OC(O)R;, -SC(O)R7, -NR;C(O)R7, -OC(O)OR7, -SC(O)OR;, -NR;C(O)ORy,
-OCH2C(O)R7, -SCH2C(O)R7, -NR7CH,;C(O)R7, -OCH2C(O)ORy,
-SCH,C(O)OR7, -NR;CH,C(O)OR7, -OCH2C(O)NRoR+1, -SCH2C(O)NR10R 1,
-NR;CH2C(O)NR R4, -OS(O)sR7, -SS(O)sR7, -S(O),0OR7, -NR7S(O)sRy7,
-OS(0O)pNR1oR11, -SS(0)pNR10R11, -NR7S(0),NR1oR11, -OS(0),0Ry,
-8S(0),0R7, -NR;S(0O),OR7, -OC(S)R7, -SC(S)R7, -NR7C(S)R7, -OC(S)ORy,
-SC(S)OR7, -NR;C(S)OR7, -OC(S)NR1oR11, -SC(S)NR1oR11, -NR7C(S)NR1oR 14,
-OC(NRg)R7, -SC(NRg)R;, -NR;C(NRg)R7, -OC(NRg)OR7, -SC(NRg)OR;,



-C(NR8) SR7, -S(O POR7, -S(OPNRLOR', or -S(OPR7, -S(OPOR7, -0OP(O(OR7)2,
or -SP(O (OR7)2; p, for each occurrence, is, independently, 0, 1 or 2; m
for each occurrence, is independently, 1, 2, 3, or 4; and k is 1, 2, 3, or
4. 24. A conpound selected formthe group consisting of

3- (2- Hydr oxyphenyl ) - 4- (napht hal en- 1-y204 5- mer capto-tri azol e;

(2, 4- Di hydr oxyphenyl ) - 4-[ 4- (2- met hoxyet hoxy) - napht hal en-1 -yl ]-5-mercapt o-

n
E zinl hy wptiapallyesupisfituled Bemr‘athynapht hal en- 1 yI) 5- rrercapto triazole;

, 4- Di hyd h 1- t o t
(54D hydr oxy SHERDY o ToLERE ectieenbe, BT ERERbbY Ficag pationallyo

4-Di
( ol
4-
4-
4-

hY%ﬁJQKMDfWE'ﬂé))I én 6ﬁt18na3ly%ub§ﬁtﬁfé%’éiké?m% bstichallp substithteer capt o-

-4-(anthrace n-1-yl)-5-nercapto-triazol e;

% ;ﬂSWLgnrr%ctlﬁpaﬂlwtl)tedc{ﬁaﬁhylham@ﬁBOflalkYI%Ub&lWiQQ:apto triazole;
i hy SYERURERDY bt obibal L s RARADhORI R o GPtoRBIF SRS ntbl 38, =

an optionally substltuted heteroaryl, an optionally substltuted aralkyl, or an

-

3-(2,

triazol e, . . - -

3+ (3, 4- D1 hydr o4y ohenyl V- 4 (o ek ok hapht haren. Pryl'y - o o capt 6ot azol e;
3-(3, 4-Di hyd@ﬁ’kéﬁ PIAS @)EORoky - napht hal en-1-yl ) -5-nercapto-tri azol e;
3-(3, 4- D hydroxy e rlazole
3-(2, 4-Di hydr oxy@gg%hﬂpﬁgﬁ@h}oﬂﬁﬁﬁ%@ﬁg@h&%l é}a%h?%ﬁngﬁy %Eﬁéﬁ@%g ntgr capt o-
tr: ?zgl e; -1@fmé|t'nBedeiz:§|®KYDheny| ) -4-(6-i sopropoxy-napht hal en-

- -5-nmercapto-triazol e;

3}/(2 4-Di hyd'rooxy Fang l}’a,ior(qacé\tqgmrrﬁnwara,Wyp@dﬁ\tl&aﬁ @noptignalhe;
3-(2,4-Dh r capt o-
t“(a Yol o y%@g%%ﬁ%k 1, é‘r}; F)ét(l)%\oéil %@ %%Ekﬂgér# rfb&%ﬁﬁ%]l?sﬁbéméfeﬁe P
-yl% 5- lrr;erzaﬂtyuyt laﬂafcmbailly th(sﬁtuwwcmwamylaam optionally substltuted_ g )
nophenyl ) - 4- ( napht en- o-triazo I roxyp he
1y 4 nasHORBIKERS. 50 pPidadivs BN Retaiasben. 2 qeliohaly subsyiitea

henyl )-4-(a I

3-(2- drox?ﬁ 4%? E@(&ﬁ%ﬁ?u)ﬁté ﬁ?‘ %?Ega;{?igﬁ?ﬂfé Sfﬁt!t?r%ra (r:%{:c() |oortarr|] azol e;
3-(2,

3-(2

3-(2

3-(2,

triaz

3-(2

3-(2

3-(2

(
(
(2,
optionally substituted heteraralkyl; or R1g and R44, taken together with the
nitrogen to which they are attached, form an optionally substituted heterocyclyl or
an optionally substituted heteroaryl,

R is a C1-C6 alkyl;

R’25 is a halo, a haloalkyl, a haloalkoxy, a heteroalkyl, -OH, -SH, -NHR;,
-(CH2)kOH, -(CHy)xSH, -(CH2)kNR7H, -OCHj3, -SCH3, -NHCH3, -OCH,CH,0H,
-OCH3CH,SH, -OCH2CH2NR7H, -SCH2CH20H, -SCH,CH,SH,
-SCH,;CH,NR7H, -OC(O)NRgR11, -SC(O)NR{gR11, -NR7C(O)NRgR 11,
-OC(O)R7, -SC(O)R;, -NR;C(O)R7, -OC(O)OR7, -SC(O)OR;, -NR;C(O)OR;,
-OCH2C(O)R7, -SCH2C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)ORy,
-SCH,C(O)OR7, -NR;CH2C(O)OR7, -OCH2C(O)NR1oR11, -SCH2C(O)NR1oR 11,
-NR7CH2C(O)NR1oR11, -OS(0)pR7, -SS(O),R7, -NR7S(O),R7, -OS(O),NR1oR11,
-SS(0)pNR1oR11, -NR7S(0),NR1gR11, -OS(0),0R7, -SS(0),0Ry,
-NR;S(0),0R7, -OC(S)R7, -SC(S)R7, -NR;C(S)R7, -OC(S)OR7, -SC(S)ORy,
-NR7C(S)OR7, -OC(S)NR19R11, -SC(S)NR1gR11, -NR7C(S)NR1oR11,
-OC(NR)R7, -SC(NR3s)R7, -NR;C(NRs)R;, -OC(NRg)OR7, -SC(NR3)ORy,



3-(2, 4- D hydr oxy- 5-et hyl - phenyl ) - 4- (7- car boxynet hoxy- napht hal en- 1-yl ) - 5-
nercapto-triazole; 3-(2,4-D hyd

roxyphenyl ) - 4-(2- met hyl - qui nol i n-4-yl)-5-mercapto-triazole; 3-(3-Hyd
roxypyrid in-4-yl)-4-(naphthal en-1-yl)-5-nercapto-triazole; 3-(2-Hyd

r oxy-4-acetyl am no- phenyl )-4- ( napht hajgs- 1-yl ) - 5-nercapto-tri azol e;

3-(2, 4-Di hydroxy-phenyl)-4-(1, 2, 3, 4-tetrahydronapht hal en-1-yl) - 5- mer capt o-

t |
3 (57 b by BISNRRR QS BRINR R ;SENBaNR R GNRISNRINBIR S ¢t o-
{1701 o | 3-COWDL OICIORY: (0(ENRcRini ZoOISRIELDER, CSIORy

l:;- I( gdzl Di hyiﬁ&@{ﬂ% %ﬁ%g‘é)&éﬁ%(?m%quht%%ﬂﬁam-ﬁﬁ@%r@apt o-triazol e;

3- (4, 6- Di hydeyN ] }
oxy. 1 et hy| CINROSR7. SS(ORr SRR o SORRESOUORE | 01 e

3- (4, 6-Di hyd@B@)(ORﬁmDhyEBP(@((DBv)a, 3-yl)-4- (napht hal en- 1

47 (hapnt nal Bniet seh BeBience it Todemtngbaly B T s 40 g O
r oxy- 5- met hyh f8heaH dcchrienaeishedeppdéntiy, 1, 52 BESCARrY LTI azol e,
3- (2, 4- Di hydroxy- phenzg 4-(4-car boxy napht haI en-1-yl)-5-nercapto-triazol e;

3- (2, 4- Di hydr oxyKi$éng3,-of 4. 4- (N, N- di net hyl car banoyl ) - napht hal en- 1-yl ] - 5-
mer capto-tri azol e;
3-(2, 4- D hydr oxy- phenyl ) - 4- (4- propoxy-napht hal en-1-yl )-5-nercapto-triazol e;
3-(2,4-24 hy g\ compound selected form the %oup consxstmg of

4-1 sopropQ napht hal en- 1-yl)-5- nercapt o-triazol e;

h 1)
gog y eDPKy&r xé)yci!fﬁé)‘ﬂh%ﬂyn qupi‘ﬂlﬁlgb&)&@ 5r§pﬁ\’9¢%tpéﬁazﬁ9l) 5- mer capt o-t ri azol
. 3-(2,4- | -
ﬁ - yl§ £ nﬁ?&%ﬁg feig® frﬂﬁ ﬂyﬁl[?32£{h%ﬂﬁ)§%bthom Indphthalen-1-yl]-5-mercapto
r oxy- pheagdle;- 4- ( 5- pr opoxy- napht hal en- 1-yl)-5-mercapto-tri azoI e;

Sy OO RS hesy T BBl o el DY, Ferdapfo Azl °2Pt O

3-(2,4-D hy@w%ﬁ&yﬁ%wbm@e&w&y AabRRBIBHIRY £B:AeMabtraBbRAPt O- LT i az0l

3 (2, 4- Di hy &(@4DiftyeingxyphenjlT-4¢(8-prepoxycyantitbateh-1npphthetcaptattrigzples- mer capt o-
t I

(274 D hydr @4 DL St PhE Y- SE R ARRORIers U S SARST azol e

3- (2, 4+fhjpyélr oxy- 5- et hyI phenyl ) - 4- ( 4- met hoxy- napht hal en- 1-yl ) - 5- ner capt o-
triazole; 3-(2,

r oxy- 5- et hyl3 (@rﬁmﬁqxwp@enwﬁdﬁyswpnomnaphtmagen)1—5191&m@eqap@ triazole;
3-(2,4-Dihydroxyphenyl)-4-(1-ethyl-indol-4-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-5-mercapto-

triazole;
3-(2-Hydroxy-4-fluorophenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2-Hydroxy-4-aminophenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(naphthalene-2-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(acenaphthalen-5-yl)-5-mercapto-triazole;
3-(2-Hydroxy-4-methoxy-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(5-methoxynaphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(pyren-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(quinolin-5-yl)-5-mercapto-triazole;



triazole;

3-(2, 4- D hydr oxy- 3-chl or o- 5- et hyl - phenyl ) - 4- ( napht hal en- 1-yl ) - 5- mer capt o-
triazole;

3-(2, 4- D hydr oxy- phenyl ) -4-(7-isopropoxy-napht hal en-1-yl)-5-nercapto-triazol
e; 3-(2,4-Di hydroxy-phenyl)-4-(7-ethegg-naphthal en-1
-yI)-5-rrercaptotriazoIe 3-(2,4-D hyd

5705 Py oy SACHEPRAOEER @@5}“ R RRARDRRS ) 3*Befaplon, o

tri azol wiaz8lef 2- Hyd r oxy- 4- (2 hy

h | - | e
(2, zt Doﬁzzjﬁo&ygﬁgw 52%5 tﬁgwagﬁ.{{)wh- 'FE\%? a"[R’OP rt'%zlﬁé(r)cgpt o-triazol e;
Di hde- PXUADRPAoky B-atHyRbREMY)- ﬁ%ﬁ%ﬁiﬁbl@ﬂe-ﬁ M;B rﬁél‘?.%bfb’ima%lb“ azol e;

ydroxyphen 1) = 4-(4-hyd roxy-na en- 1-yI') - 5- ner capt o- triazol e
hyd3-d)2<.9ﬁ]3!bwﬂ0)<ynh€(nyl)r$=(ﬁmblpmnapht’mxbﬂ!n-A -Wi5-nsroaptodriazoeler i azol e;

hy([j;’_%é I%W&@&}g—?:-%&y]kll @Eeﬁp@}r% (%p%ﬂiagm- gyl o5 merxa;))tosirlg%lcapt o-triazol

- 5- 3%2 aaDihgdriosy-FZ&thgl-phenyl)-4-(7- carboxymethox naphthalen -1-yl)-5-
hydroxy-3 net hyl - 5- et hyl - phenyl ) - 4- ( napht hal en- 1-yl ) - 5- ner capt o-
mercapto- tr|azo e,

S e S
dBJ()&Hyum«ypymduﬁ4%{42(naphtimmeneuyt)>6fmer¢md> tria20ld;- 5- mer capt o-tri az
dr oxy- phen napht hal en- hydroxy-triazole; 3-(1
YRR oSG RIBAY bt @AD RGN by ke Eairaste thazol .
d -2 -
hgdr xy-@-g Q? phegl QW@??Qq}egggﬁéb%p g%F‘%%'%'ﬁ‘? c%\E)rcapto t(r)?az

triazole;

3 (2 Oyt OSSRy TRBA Lo byt BB ARG AR S hdrdghic? V11 -5
4I a2y oxy- 5- et hyl - phenyl ) - 4- (1- et hyl - benzoi m dazol - 4-yl ) - 5- ner capt o-
riazol e;

3-(2,
t a
3- (2, 4- DI hy b6k g-Bihudioyy-nheByy(2B-gimethy- tH-indol-Hyyi)- S-morseaptostrinz@ierer capt o-
t a
3-(2

-(2,
-(2, 4-
-(2, 4-
-(2, 4-
-(2,4
o 3-
n-1-
( 4
Z0

(
-1y
2_
azol
2, 4-
2

2,

-

, 4-
4-
3

OUJCD(D""OO_('D oowwoooo

-( i h
-( i hy
_( h
| e; 2,
Oxo0- 3- hyd
5-Di h

DDE;\DDD‘DD:PDDD

- Oxo-
3-(2,
3-(2, 4-
ol e;
(2, 4-
‘o
(

275 b hy PR Ky ROPHGR SR PR P SheTEaBs 2008 cape o-
3-(4,6-Dihydroxy-1-ethyl-pyridin-3-yl)-4-(naphthalen-1-yl)-5-mercapto-triazole;

3-(4,6-Dihydroxy-1-methyl-pyridin-3-yl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,6-Dihydroxy5-fluoro-pyridin-3-yl) 4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-5-methyl-phenyl)-4-(naphthalene-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(4-carboxy-naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-[4-(N,N-dimethylcarbamoyl)-naphthalen-1-yl]-5-
mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(4-propoxy-naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-
3-(2,4-Dihydroxy-phenyl)-4-
3-(2,4-Dihydroxy-phenyl)-4-(isoquinolin-5-yl)-5-mercapto-triazole;

(
(4-isopropoxy-naphthalen-1-yl)-56-mercapto-triazole;
(5-isopropoxy-naphthalen-1-yl)-5-mercapto-triazole;
( (
3-(2,4-Dihydroxy-phenyl)-4-(5-propoxy-naphthalen-1-yl)-5-mercapto-triazole;
3-(2-Hydroxy-4-methanesulfonamino-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;



zol e;

- Hydr oxy- 4- am no- phenyl ) - 4- (napht hal en- 1-yl ) - 5- mer capto-tri azol e;

- Hydr oxy- 4- acet yl am no- phenyl ) - 4- (napht hal en- 1-yl ) -5-mercapto-triazol e;
4- Di hydr oxy-3-ch | oro-phenyl) - 4-(napht hal en-1-yl)-5-nercapto-triazol e;
4- Di hydr oxy- 5- et hyl - phenyl ) - 4- (ngphat-hal en- 1-yl ) - 5- hydr oxy-tri azol e;

, 4- Di hydr oxy- 5- et hyl - phenyl) - 4- (1

pr opyI - BQ9|4 I§rh¥890x? dﬂ'a-@'irﬁéﬂ‘\yf-bI'\é?%'—tﬁ-(naphthalen 10){I) -5- m?rcagto -triazole;

4- Di hydr oxy-5 phenyl) - 4-(1-i'sopropyl -1 nd am no-triazole
-(2, 4 Di waﬁdiwdmewmenp [;7I-(jZ=memoa)oethnay)ampbﬂyaI¢n5 )ﬂhﬁmmrcamtazol e;
Fwdroxyr% S%hyloxy phenyl) - 4- (napht hal en- 1-yl ) - 5- hydr oxy-tri azol e;

- Hyd rox& 2 sopr opyl - phenyl ) - 4- (napht hal en- 1-yl ) - 5- hydr oxy-tri azol e;

- Di

hyd 8g3y- mhyand 54hé>7y1iphen §-8- (naprﬁthb@hmylifﬁyﬂn)er&dw&ramwt riazole;
- D hydr oxy hen éhgenzot | azol - 4-y %&'?r oxy-triazol e;

-Di hyd%% mﬁgﬂxy e pryﬂ)rﬁ(%ngﬂthoy wzht nt1rvlk§dnerca9tot2 4- Di hyd
gﬁz y- phenyl ) - 4- (napht hal ene- 1-yl )-5-urei do-triazol e;
I oxy-5-et hyl - phenyl )-4-(1
0 yI - | 3qR}-Bihytloxy-SiethyHphénylja-(6-enethoxy-naphthalin-1-yl)-5-mercapto-
g %poxy 5- et hyl - phenyl ) - 4- (qU| nol i n-5-yl)-5-ureido-triazol e;
- ﬁ%’ oxy- 5- met hoxy- phenyl ) -4 (napht hal ene- 1-yl ) -5-car banoyl oxy-
| e; _

D hydr oxy- oY hhemyT S S ey CRRe IR LYY S mers é?mw oxy-tria
zoI e; Biazples- Di hyd roxy- 5- met hoxy- phenyl ) - 4- ( 8- net hoxy g uinolin-5-yl)-5 ca
rbam oyl oxy-triazql e
Fouy- 501 Sopr S P-RREHARy Hher e sperageRseRNelory 4 APl TRzl
triazole; 3@24 @myaro&yraﬂéw|)r4o(>Wetnbﬁymh;‘ahtﬂa@3q 9N By inedcapho-triazole;

| or o-i ndol -4-yl)-5-carbanoyl oxy- triazol

3-(2,4-Di hydadi’(y‘ @mwdtqulepuaﬁympwpempﬂpwm@né yO+A-mescapiertiazetdy | ami no) -

triazol e;

3-(2,4-Di hydréxy-g ‘r‘\cr)T)‘(%/thB enytlhyow E)Ilenys)c-)%'(n%oyl']th%lgﬂga I?f'nsagtzc?ﬁptl?:yl )-5- (s

u lfam tndzoke:mi n o) -triazo |e;

3-(2,4-D hydr - 5- met hox hen ht hal ene - - 5- (sul f anmoyl ox

Criazol o . PR K aRya Y TR BRERY - sg BTy Sk mercapto > V)

-yl )-S-Wzg%gto triazole;
3-(2,4-Dihydroxyphenyl)-4-(7-methoxy-naphthalen-1-yl)-5-mercapto-triazole;

-

OOL wwoooowf-*
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ﬂ
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3-(2,4-Dihydroxyphenyl)-4-(5-methoxy-naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(4-hydroxy-naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(1-isopropyl-indol-4-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-5-tert-butyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-5-propyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-3-methyl-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-
triazole;
3-(2,4-Dihydroxy-5-isobutyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(indol-4-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-[1-(2-methoxyethoxy)-indol-4-yi]-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole;
3-(1-Oxo-3-hydroxy-pyridin-4-yl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,5-Dihydroxy-4-carboxy)-4-(naphthalen-1-yl)-5-mercapto-triazole;



3-(2,4-D hydroxy-5-ethyl-phenyl)-4-(5-hyd roxy-napht hal en-1
-yl)-5-nmercapto- triazole; 3-(2,4-D hyd

roxy- phenyl) - 4- (napht hal en-1 -yl net hyl ) -5-nmercapto-triazol e;

3- (2- Hydr oxy- 4- net hoxyphenyl ) - 4- (napht hal en-1 -yl )-5-nmercapto-triazol e;
3-(2, 4- D hydr oxy- phenyl )-4-(1-d -208 -

I met hyl car banoyl -i ndol - 4-yl)-5-nmercapto-triazol e;

3-(2,4,5-Tri l hal. B .e;
32,401 hyd oo HIRORyS el 400 ROBoby- Kb Ry P RS L S

rcapt o-tri azb(%4- DIByC(rQXylr5£etthepMyL a-[ét-(ldyhet]hblbcgrbalmMMmMIwyu -5-
H benzoi m dazol |)a S5-mercapto- triazole, HCl salt; 3-(2,4-D hyd
roxy- 5- et hylmﬁrﬁgmﬂysr £#° (31 i sopropyl - 7- met hoxy-i ndol - 4- yl)-5-

mer capt o- t 1 i R4 DihgdrexyB steth@=-ph %Ij 4-ﬁ1 ethyl -benzoimidazol-4-yl)-5-mercapto-
roxy-5-cycl opropyl - phenyl ) - 4- (napht hal ene-1 -yl)-5-nercapto-triazole a

t aut omelfiaz@)e; a phar maceutical |y acceptable salt thereof. 25. A conpound

represent ed 1 X 2 HO\ Y42
/| Xaa / Yaz???l&ﬁrI %W?ﬂﬂyl?r{eﬂg{)lﬁn@rz Eg{'mg{%e'anrdﬁgeyﬁ $?bpt cceptabl e

salt theaesle;, wherein: X41 is 0, S, or NR42; X42 is CR44 or N, Y40 is N or
CR43; Y41l is %)r'hy 45; Y42 for ch occurrence, is |ndependently N, C or

CR46: Z is i PXNﬁFEWerFQtEﬁ -Rhenyiy4-(naghthalgn- dph) r%m‘;ﬁrf’@p Qubstituted

al kyl , @8z 8Bt ionally substituted al kenyl, an optionally substituted
aIkynyI an optionally substituted cycloalkyl, an optionally substituted
cycl oal kenyl3 (22Hydmxiyeamino- pmm{i)m-l(m&phthaieméFﬁbﬁﬁh@ﬂCaPMriapol'eonal |y

substituted £ @/ I—Iydr%r)](y%oacﬁ I% iNo- pngSI)EIi ltna;ghtnale 9]5% -mercapto-triazole;
3-(2,4-Dihydroxy-3-chloro-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-3-yl)-5-hydroxy-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-amino-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-amino-triazole;
3-(2-Hydroxy-5-ethyloxy-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole;
3-(2-Hydroxy-5-isopropyl-phenyl)-4-(naphthalen-1-yl)-5-hydroxy-triazole;
3-(2-Dihydroxy-phenyl)-4-(7-fluoro-naphthalen-1-yl)-5-hydroxy-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(benzothiazol-4-yl)-5-hydroxy-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(9H-purin-6-yl)-5-hydroxy-triazole;
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(naphthalene-1-yl)-5-ureido-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indoi-4-yl)-5-ureido-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(quinolin-5-y!)-5-ureido-triazole;
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(naphthalene-1-yl)-5-carbamoyloxy-

triazole;

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-methyl-indol-4-yl)-5-carbamoyloxy-triazole;
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(8-methoxy-quinolin-5-yl)-5-
carbamoyloxy-triazole;
3-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(3-methyl-quinolin-5-yl)-5-carboxyamino-

triazole;



an optionally substituted aral kyl, an optionally substituted heteraral kyl,
hal o, cyano, nitro, guanadi no, a hal oal kyl, a heteroal kyl, an al koxy or
cycl oal koxy, a hal oal koxy, -NRL1OR11, -OR7, -C(OR7, -C(OOR7, -C(S)R7,
-C(OSR7, -C(S)SR7, -C(S)OR7, -C(S)NRLoR11l, -C(NR8)OR7, -C(NR8)R7,

- C(NR8) NR1oR11, -C(NR8)SR7, -0OC(O) RrpggOC(O OR7, -0OC(S)OR7, -OC(NR8)OR7,
-SC(O R7, -SC(O OR7, -SC(NR8)OR7, - SR? -SC(S)R7, -SC(S)OR7,

" S0 ko) R ot DTGP RRATR %@‘F‘%@ﬁ@% g ¥l -?5“&@2%;%%

- NR8C( QrigZole; - NR7C(S) R7, - NR7C(S) OR7, - NR7C(NR8) R7, - NR7C(O) OR?,

) O o Ao oA ARt @%‘:&eﬁ% VRO o7,

- NR7S( Qyighlj0R11, - NR7S( Q) POR7, -S(O) PNRLOR11, -SS(O) pR7, -SS(O) pOR?,
-SS(O pNRIOR11, -OP(O(OR7)2, or-SP(O)(OR7)2; R42 is -H, an optionally
substi t ut ed é+(2y4-Dl?'a{dr®1yt-5-mﬁh¢)9/ sherl)-4-(t-sopedpyehenzoimigazop#iyha®l | y
substituted nal |y substituted cycloal kyl, an optionally

I t
substituted @V@@Y'E%"ﬁ qP'gl?fﬂ‘c:i'ptl onal ly substituted heter ocycl yl, an
optionally sslbzsmuHycﬁdstymetmy%bhgml(hxpﬁtuaﬁetnbtu?% -(3glame b)df), an

optionally substituted aral kyl, an optionally substituted he eraral kyl ,
hydr oxytiilag9le; al koxyal kyl, a hal oal kyl, a heteroal kyl, -C(O R7,

CH2 O U OR7,
- (S( o) ?)rl\llg(lo??lﬁ 2 45%)% %’ 8%? E;Qyﬁ g@z'gmgent 'yp%&epw't%%égt i onaIOIr y
substi t ut ed 3X#Dihydroxpstéthpiaphenyhub-hydroeginaphihaldn-1-gh)-Somicrcapid- y

substituted al kynyl, an optionally substituted cycloal kyl, an optionally
substlth?éeecycloalkenyl an optionally substituted heterocyclyl, an

optronall Y PRI KA ARbpya-CBBHRIRNL L PG B aplieipgE v an
Eydr oxyialkklyIS (2HydsopyH4emiethdwaipbenyly-dr(oaphthaleo; 1- gh)-{oﬁaeroapto-alamla)al kyl, a
et Oal Y e 1 e P B AR ol S

taken toget hs“-(z wsthruﬁymmaf;h@rﬁy|)aarenapﬂtﬁa|éheqbyl}-beﬁrer@égtt oAfribasieed form an
Sti

optional ly substituted cyc , an _optional t ut ed aryl, an

optional 1y {btDinyarenyheetbylaieriyia-(3-dmetbpt nghbbiy)- Seseanteduarole;
heteroaryl ; 5?2?4-[§1hy&10xy-%|:€thyl%ll\enywﬁz“ -eﬂw%?ﬁ-beé%daz&l%?-s-mgc%- mCH,
triazole, HCI salt;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-
mercapto-triazole; and
3-(2,4-Dihydroxy-5-cyclopropyl-phenyl)-4-(naphthalene-1-yl)-5-mercapto-triazole
a tautomer, or a pharmaceutically acceptable salt thereof.

25. A compound represented by the following structural formula:

Y
Ra1 Y|‘|12/ 41\ X4\1
HO // 40
P
/Y42 Xa2
N
s
N—-N

OH



- O(CH2) nBH, - O( CH2) MNR7H, - S(CH2) nOH, - S(CH2) nBH, - S( CH2) mNR7H,
~OC(ONR OoR 1, -SC{ONR ORi i, -NR7C(O) NR oRli, -OC(O) R7, -SC(O R?,
-NR7C(O)R7, -0OC(0) OR7, -SC(O) OR7, -NR7C(O) OR7, -OCH2C(O)R7, - SCH2C(O) R7,
- NR7CH2C( O) R7, - OCH2C( O) OR7, - SCH2C(O) OR7, - NR7CH2C( O) ORY,

- OCH2C( O) NRi OR>>, - SCH2C( O) NR1ORi 1, _ 9NRZCH2C( O) NRIORLi , - OS(O) PR?,
-SS(O) pR7, -NR7S(O) PR7, -0S(O) pNRi oRi 1, -SS(O) pNRLoRLi, -NR7S(O) pNRi OR',

-0S(O pORY, 4 : A - = NR7C( S) R7,

- 0Q( S) ORY, Fs‘é?@‘i; %%7 ,Wa- W%&%W%@lﬁﬂ‘eﬁ%a’ @%”ﬁ#&o R11,

- NR7C( S) NRi OR>>, X41 (SGDNB3OIRNR42; SC(NR8) R7, - NR7C(NR8) R7, - OC(NR5) OR7,

- SC(NR8) OR7, - N?C&I\EQ) OR7,, - OC(NR8) NRLoR1li, -SC(NR8)NR1OR 1, or

- NR7C( NR8) NR, OR, 142 48] 44 ¥%Neach occurrence, is independently, selected from
the group consi sft4F RON®Qr ORR,,an optionally substituted alkyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycl dah kN or&Rssoptional |y substituted cycl oal kenyl, an

optionally substiy ut t Lyl . i.ongl ly stituted aryl, an
optional ly substi ﬁg,ﬁéﬁe%& @‘Ircg‘g'ﬁ@g 'gﬁﬁ%&eﬁ%éﬁf @ bs‘ﬁﬁ@?‘ist uted aral kyl, an
ol oal kyl . a et or SaT kYT N O L. - Ry - CLOLRY, - OO, R =212 - OO RT
- g(%)aNR{oi:eli, ?N%QM%)%TPH,SW%Débﬁéw:s@gﬁ@%ngilﬁnép@@w, " OAORn
-NR5S( O pRY?, : %003 o) "t I r

i ndependent Isyuf%t-lﬂ anIR%@i ﬁéf’ﬁ'@”@%@?%’ Leidgéclkw(% ,@hgnggﬁg@%%ﬁ“éd

subst i t ut ed acloatkyl, anaoptiopallpsatbstiuted legtivaleryl, ambptiondlly substifatedonal | y

opt onal |y JRSERTaNa pERRBIA s e 3T g YRR BEtetpdL.  an
optionall'y Séipéét!otn‘éil?gubﬁh@t%@adrﬂlbjllr ah pRbhARAlUKtifIPhefeHirafkyAhaloy! , of an

optionally substituted heteraral for each oCcurrence, are
i ndependent |gyanpi, nitta, gyanastine, layhalealkyt a heterdalkylkah alkoxy opcycnalkbyy, a

subst i tut od ESTREM R B o R0Re  RYREL KD ER e L SRY ISR -CRNSR,Y
optionally SCU(’ST@RHL@@)'FRGR?&V@1NR8)OR9, @NR%W, L@ (NRYNRI {RY, e (RRYISR7, an

optionally substituted heteroar substituted aral kyl, or an

Pt i onal 15 SOOI ot-CE (BB0Br arof (8) DR orOGINR AR, R (Q)BKeS GlEgORReT Wi th ¢ he
-SC(NRg)OR7, -OC(S)Ry7, -SC(S)R7, -SC(S)OR7, -OC(O)NR1oR 11,
-OC(S)NR1oR11, -OC(NRg)NRgR11, -SC(O)NR19R11, -SC(NRg)NR1oR 11,
-SC(S)NR1gR11, -OC(NRg)R7, -SC(NRg)R7, -C(O)NR19R11, -NRsC(O)R7,
-NR;C(S)R7, -NR;C(S)ORy7, -NR;C(NR3g)R7, -NR;C(O)OR7, -NR7C(NRg)ORy,
-NR7C(O)NR10R 11, -NR7C(S)NR1oR+1, -NR7C(NRg)NR+oR 11, -SR7, -S(O),Ry,
-OS(0),R7, -OS(0),0R7, -OS(0),NR1oR11, -S(0),0OR7, -NRsS(O),R7,
-NR7S(0)pNR10R 11, -NR7S(0),0R5, -S(0),NR19R 11, -SS(O),R7, -SS(0),0Ry,
-SS(0)pNR19R11, -OP(O)(ORy7)2, or -SP(O)(ORy)2;

Raz2 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 heteraralkyl, hydroxyalkyl,
alkoxyalkyl, a haloalkyl, a heteroalkyl, -C(O)R7, -(CH2)mC(O)OR7, -C(O)OR;,
-OC(O)R7, -C(O)NR1oR11, -S(O)pR7, -S(0);0OR;7, or -S(O)pNR1oR11;



nitrogen to which they are attached, forman optionally substituted

het erocyclyl or an optionally substituted heteroaryl; R26, for each
occurrence is, is independently, a lower alkyl; p, for each occurrence, is,
i ndependently, 1 or 2; and m for each occurrence, is independently, 1, 2,
3, or 4. 26. The conmpound of claim2311wherein X41 is NR42 and X42 is CR44.
27. The conpound of claim25, wherein X41 is NR42 and X42 is N 28. The

conpound of cl ai rR@%ndVFhﬁra?é ﬂnE@ﬁedd‘énﬂ?'-ﬁPt@H fd@éﬂtﬁh@llﬁé@b&ht@t@ﬂ%ll@‘i' ng of -
H, lower alkyl, |ower al O\)%é | ower cycloal kyl, and | ower cycl oal koxy. 29.

The compoundaroeptianailyrsabstituiedralkenykan optionallv:stksiityted alkynyl, gnemosallysi st i ng

pr opoxy, " anco YRRt BRI an oh AR R et G ARICEMG v AR BN e xan
is NR42, andSUBéﬁtultéd hetersdyelyl, farnOcsptiohEII)gslﬁhumLCtG@a'ryﬂtémgpﬁtfnaﬂz*,substitot&dr al kyl,
a | ower cycloalk I wherei n eac

i ndependent I Ret errqaaﬂ @%B&W"&ISHPPUW@? ar?'r'fé' @B%GH@'Y&UW'MW beterafaliyki n x41

NR42, t t hyl
Ie{'shyl n- prop}}a?gxy:ag( py, y(rlgﬁ ggn?g‘rt%l@ HP&% érﬁggﬂlk |étrenraf %utyl

e pentyl . | n-tretespalkyh GEUTIR), ~GOIDRWLOCIE)Ry, RAGING R CHERKRIRS,  and

b B A S LI

propyl, i sopérﬁiORL4, taﬁdﬁ{dyémmwh thERIANSOTY atoRis I Whicl HRROXE  atRieHed TérhPaR OPOXY .
33. The conmpound of claim25, wherein X42 is CR44; Y40 is CR43; and R43 and

R44 toget heaptighally suhstituted syiclaalsarylt an aptienallysapstiutedanyh @naptivoaly a

| oal k I t | vl.. t L, rj . 34. Th d
of ol ai m 55, efiet Mot SR A AR ohop Rl W PRABREEPB8h toms o whi ch
they are attacheda45qgr|q|a.(195 GH cyR e I@Ryel SRzé‘ GRS, a.Q(CHzmHThe
conmpound of cI al m 33, wherein R45 or sel ected fromthe group

consi sting of H,Z)ms(ﬂvl -QEi2)mNRZH. aS(QJ'\'}aémOHL k§f<9H2)aasl|‘bw§f(C§|l2k5N i no, and a
:‘(r)\grenrt hce]II glr l(%jp consi 1%1?”-86?@)%@?}1”@1@7& @)@R arﬂj q\ggﬁﬁ7 5&0 F§7'SE| coted
-NR7C(O)Ry, -OC(O)OR7, -SC(O)ORy, -NR7C(O)OR7, -OCH;C(O)R;7,

-SCH,C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)OR7, -SCH,C(O)OR;y,
-NR;CH,C(O)ORy7, -OCH2C(O)NR1oR11, -SCH2C(O)NR 1R 11,
-NR7CH2C(O)NRoR11, -OS(O)pR7, -SS(O),R7, -NR;S(O),R7, -OS(O),NR1oR11,
-SS(O),NR1oR11, -NR7S(0)pNR9R11, -OS(0),0OR7, -SS(0),0Ry7,
-NR7S(0),0OR7, -OC(S)R7, -SC(S)R7, -NR;C(S)R;, -OC(S)OR7, -SC(S)ORy,
-NR;C(S)OR7, -OC(S)NR9R11, -SC(S)NR19R11, -NR;C(S)NR1oR 11,
-OC(NRg)R7, -SC(NRg)R7, -NR7C(NRg)R7, -OC(NRg)OR7, -SC(NRg)OR;7,
-NR;C(NRg)OR7, -OC(NRg)NRoR11, -SC(NRg)NR1oR11, or -NR7C(NRg)NR10R11;
Rus, for each occurrence, is independently, selected from the group
consisting 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, cyano, nitro,

guanadino, a haloalkyl, a heteroalkyl, -NR1oR11, -OR7, -C(O)R7, -C(O)ORy,



37. The conpound of claim33, wherein X41 is 0 38. The conpound of claim 37,
wherein said conpound is selected fromthe group consisting of: -214-
3-(2,4-d i hyd roxy-5-ethyl-phenyl)-4-(2-nethyl-7-nmethoxy-ben zofu ra
n-4-yl)- 5-nercapto-[ 1,2,4]triazole, 3-(2,4-dihyd

roxy- 5-et hyl - phenyl ) - 4- (benzof uran- 5-ph»-5-nmercapto- [1,2,4]triazole, and
3-(2, 4-di hydr oxy-5-et hyl - phenyl ) -4-(2-net hyl -1, 3- benzoxaz-5-yl)-5-

mer capt o-[ 1, @%de)ﬁ aze&)(g)rm:@ oRAUL ., éggﬁhagﬂ]’ar gg@ﬁsp{gl (_a@_'gg(?)p%ﬁept abl e salt

t her eof . of clarm wher ei n 40. A
conpound of S(Q)ORE -rl‘din’c‘é@épﬂﬁdr BS(@pNRigRkowi ng structural fornmula: Roe
[RA2 N R41 / Ras a tautone ﬁ)har ceut hcall

42
accept abl e salt t'ﬁéf"é%ﬁ ,(%gpgh ﬂc%lrrqrgce &% Eﬂdepegaﬁ Tﬂ'é opEPRANNd of
clai m 40, whautituted aIkyF aﬁﬁﬁﬂlonaﬂ_\,dsmméﬂia%ﬂyﬁéﬁopﬂbﬁéﬁ@pﬁlﬁﬂﬂﬁtéd’ sel ect ed

fromthe grou consisting of -H "nethyl, et I sopropyl,

cycl opropyl , ﬁmOP@MXFprﬁth@yC'@M' @ﬂ:dpimnaﬁmybstmzedme conpound of

carbon ai om‘%%@ﬁ% iateaLy S0FsRhds Feferbiom Y PRUORIR ABbpAd bt "

het erocycl yl an optudsrwtllgrsoastytbtdd ieterohsyl, dimepticrialy wadstituted aralkyl 2r anher ei n R43
and R44, taken toget her with the carbon atons to which they are attached,

forma C5- C8°E:tﬂ%‘la visKRstiputedhelereralid: aryl . - 215- 44. The conpound of claim
40, wherein X42 ig %Rﬁ,fao?eazﬁ%cﬁ bgré)[;\d%k;@\‘]ﬁﬁ% By -HY3& SN is N

46. A conpound of EI alns 40 represente w'ng structu f or mul a:
substituted alkyl, an optionally substltuted alkenyl, an optionally substltuted

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; or R4 and Ry4, taken together with the
nitrogen to which they are attached, form an optionally substituted heterocyclyl or
an optionally substituted heteroaryl;

R2s, for each occurrence is, is independently, a lower alkyl;

p, for each occurrence, is, independently, 1 or 2; and

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

26.  The compound of claim 25, wherein Xa1 is NRs and Xa; is CRas.
27. The compound of claim 25, wherein X41 is NR42 and X2 is N.

28. The compound of claim 25, wherein R4+ is selected from the group consisting of -
H, lower alkyl, lower alkoxy, lower cycloalkyl, and lower cycloalkoxy.

29. The compound of claim 25, wherein Ry, is selected from the group consisting of -
H, methyl, ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and
cyclopropoxy.



R55 /R52 N Rss / Rs3 HO X45 N OH N a tautomer, or a pharmaceutically
acceptabl e salt thereof, wherein: X45 is CR54 or N, Z1 is -OH or -SH, R56

is selected fromthe group consisting of -H, nethyl, ethyl, isopropyl, and
cyclopropyl; R52 is selected fromthe group consisting of -H nethyl, ethyl,
n-propyl, isopropyl, n-butyl, n-penty{3.-n-hexyl, -(CH2)20CH3, -CH2C(O OH,

and - C(ON(CH3)2; R53 and R54 are each, independently, -H nethyl, ethyl,
or | SOPS®PY | ThePfompRhPortiT 25 A h%ﬁt.wm drid RS GBfeRRIY AR L 0 VNI ch
cyclo

they are attache orm a phenyl, exeny or cyclooctenyl ring; and
R55 is sel eqredp tonsistitgeofgthajovenalkyl; aﬂgue:fcyolﬂ;alkymc(omy)zamti- OCH2 CH3.

gzoughecgﬁg}o@i@ﬂ%ﬂf Wﬁle%lrmegc R\%{]Fsrlﬁclienpes%ently o(r)gqgwérsalls()?ll. ected fromthe

3- (2, 4-di hydr oxy-5-et hyl - phenyl )-4-(1, 3- dlnethyl-indol 5- yI)-5-hyd r oxy-
2, 4]tr|azole -216- 3-(2,4- d|h dro% 5-1 sopropyl - phenyl 2 4-(1, 3-d

hyI 31.ndol e\;cqmpomymgf(pl@m%[vy siigNRam and Ry2 is selected from the

4 di hy i BN B sRy oY n%ma,%yﬁ n{propiEtsBbtopyl 43kioBropyl, b OXY-

1,
r’ret

(2,
2,4]tria
2
2

, 4- di hy dseaxyutid; testbutgbyi-pertgnidhexy; (Q(O0)O6R-@HH)HCODH A-GHIOCH Ny dr oxy-
A4l tri az%I autoner, or aFPhar maceutical |y acceptable salt thereof.

[
[

3-
[
3
[ HzCHzOtC 3, and C(O N(C

1,
- (
1,

32. The compound of claim 25, wherein R43 and Ra4 are, independently, selected
from the group consisting of -H, methyl, ethyl, propyl, isopropyl, cyclopropyl,
methoxy, ethoxy, propoxy, and cyclopropoxy.

33.  The compound of claim 25, wherein Xs2 is CR44; Y40 is CR43; and Ra3 and Ry4
together with the carbon atoms to which they are attached form a cycloalkenyl,
an aryl, heterocyclyl, or heteroaryl ring.

34. The compound of claim 33, wherein R43 and R44 together with the carbon atoms

to which they are attached form a Cs-Cg cycloalkenyl or a Cs-Cg aryl.
35. The compound of claim 33, wherein Ry5 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.

36. The compound of Claim 35, wherein Rys is selected from the group consisting of
-H, -OH, methoxy and ethoxy.

37. The compound of claim 33, wherein X4, is O.

38. The compound of claim 37, wherein said compound is selected from the group

consisting of:



48. The conpound of claim 25, wherein said conpound is selected fromthe
group consisting of: 3-(2,4-di hyd

roxy-5-i sopropyl - phenyl ) -4-(1- et hyl -i ndazol - 5-yl ) - 5- ner capt o-
[1,2,4]triazol e and

3- (2, 4-di hydr oxy-5-i sopropyl - phenyl ) -4441- nmet hyl -i ndazol - 6-yl ) - 5- ner capt o-
[1,2,4]triazole, a tautoner, or a pharmaceutically acceptable salt thereof.
ggoughecggg}oggIngg:pg%,_&.'dwar&@-s.v&wu.%anﬁﬁustz%gmumétﬁo§ﬁ56ﬁ£&9rafnt4>.§rr).t he

3- (2, 4- di hy dv-merpapoyfll - 4trakolet hyl - i ndol - 4-yl) -5-nmercapto-[1, 2, 4]triazol e,

o Ry S Rt By ot PRl 2 4L
3- I(2 4- di hy droxypiesdye, Jand- ( 1- met hoxyet hyl -i ndol - 4-yl') - 5- mer capt o-[ 1, 2, 4]tr|a
zol e,

3- (2, 4- di hydr oxy-3{&4sihydsenan§iethy-phenyly-4Rapethyl-hddvenzoxaz-S5ungr capt o-

[1,2,4]triaz - j roxyphenyl ) -4-(1-di m et hyl

carbannyl-iHﬁ%ﬁ¥ﬁ@§f¢?éhﬂ%$%§pto- [1,2,4]triazol e,

?-1 ( g ji di hyds lcaworﬁee,tdmal p ek ltichily hepéstaple-dandhéredf.y| ) - 5- mer capt o-
,2,4]triazol e,

3-(2, 4-di hydroxy- 5- et hyl - phenyl ) -4-(1, 2, 3-trinethyl -indol - 5-yl ) - 5- ner capt o-

[1, 2, 4] g¢i az = B YnB-£tayl - phenyl )-4-(2, 3-d

i met hyl?’? ndg':‘éeg‘?’{/'fgég%d rgrfaé'?%{%ztgo‘k’h?%qbzif ORI 3- (2, 4-di hyd

roxy- 5-ethyl - phenyl) 4- (1-acetyl -2, 3-di net hyl -i ndol - 5-yl) - 5-ner capt o-

[1,2,4]triaz

515 4 Wiy ok soPeuad g Claimers rgprassnied BB na AR OB 01 -

nercapto [1 2,4]triazol e,

3-(2,4 dlhydroxy 5-et hyl - phenyl )-4-(1-pro yI

apto- [1,2,4]triazole, 3-(2,4-dihyd rox et

hyd rocarbozol - 7-yl)-5- nercapﬁa

roxy-5-ethy|-phenyl)-4-(ubneth | -cyclo

2, 3,Rdi net hyl -i ndol -5-yl)-5-merc
w/p he nyl)-4-(N-nethyl-tetra
3R(2 4-di hyd
i fidol -5-yl)-5-

OH
a tautomer, or a pharmaceutically acceptable salt thereof, wherein Z, is —-OH or —

SH.

41. The compound of claim 40, wherein X4, is CR44, and R43 and Rs4 are,
independently, selected from the group consisting of -H, methyl, ethyl, propyl,
isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.

42. The compound of claim 40, wherein X4, is CRa44, and R4z and Ry4, taken together
with the carbon atoms to which they are attached, form a cycloalkenyt, aryl,
heterocyclyl, or heteroaryl ring.

43. The compound of claim 42, wherein R43 and R4, taken together with the carbon
atoms to which they are attached, form a Cs-Cg cycloalkenyl or a Cs-Cg aryl.



mercapto-[1,2,4]triazol e,

3-(2, 4-di hydr oxy-5- et hyl - phenyl ) -4-(1-n-butyl -i ndol - 4-yl)-5-nercapt o-
[1,2,4]triazole, 3-(2,4-dihyd

roxy- 5-et hyl - phenyl ) -4-(1-n-pentyl -i ndol -4-yl)-5-nmercapto- [1,2,4]triazole,
3- (2, 4-di hydr oxy- 5-et hyl - phenyl) - 4- (1216 hexyl -i ndol - 4-yl ) - 5- ner capt o-
[1,2,4]triazole, 3-(2,4-dihydroxy-5-cycl opropyl -phenyl)-4-(1

-(1- et hyl cycl opropyl ) -i ndol -4-yl)-5- nercapto-[1,2,4]triazole, 3-(2,4-dihyd
r oxy-5-cycl opr opyl - phenyl ) - 4- (1-i sopropyl - 7- met hoxy-i ndol - 4-yl ) - 5-

mer capt4#[ 1, Thedgampeunsl &f, clam 20,avheraindXais CRacycl opr opyl - phenyl ) - 4- (1, 2,
3-trinmethyl-indol-5-yl)-5-nercapto- [1,2,4]triazole, 3-(2,4-dihyd

roxy- 5-et hyl - phenyl ) - 4- (1-i sopr opyl - 7- met hoxy-i ndol - 4-yl ) - 5-

mer capt4s.[ 1, Thedddmpard 6f chaifpgld, umheraint X,,3s N2, 4- di hyd
roxy-5-tert-butyl - phenyl)-4-(1-isopropyl - 7- met hoxy-i ndol - 4-yl ) - 5-
mercapto-[1, 2,4]triazole,

3-(2, 4-48 hy = D= : - A [ ihe AN -1 ndol - 4-yl)-5-
ot oapi e 1.7 EqipanR B CRiRBHY RORALhip k) e toRiNhg STELAR A

r oxy-5-et hyl - phenyl ) - 4- ( 1- et hyl - 3- et hyl -ffsadol - 5-yl ) - 5- mer capt o-
[1,2,4]triazole, 3-(2,4-di hydroxy-5-ethyl phenyL}-@-(l, 3-d

i met hyl -i ndol -5-yl)-5-mercapto- [1, 2, 4] ol

3-(2, 4-di hydr oxy- 5-i sopropyl - ffeenyl ) - 4{{( 1- i Slopr opy! - 7- met hoxy-i ndol - 4-yl ) - 5-
mercapto-[1,2,4]triazole | Rss

3- (2, 4- di hydr oxy- 5- et hyTO
pto- [1,2,4]triazole, 3-(2
roxy- 5-et hyl - phenyl ) - 4- (N-
3-(2, 4-di hyd Z.
roxy-5-ethy|-phenyl)-4-(1-isooropy|‘V-h/droxy-indoI-4-yI)-5-nercapto-

-3>Xsopropyl -indol -5-yl)-5-nerca

garboal - 7-yl )-5-nmercapto- [1,2,4]triazole,

[1,2,4]triazol e, N—N
3- (2, 4-di hydr oxy- 5-et hyl - phen;ﬂ'ﬂ -4-(1-isopropyl -7-ethoxy-indol -4-yl)-5-nerca
pt o- a tautomer, or a pharmaceutically acceptable salt thereof, wherein:

X45 is CR54 or N;

Z1is -OH or -SH;

Rsg is selected from the group consisting of -H, methyl, ethyl, isopropyl,
and cyclopropyl;

Rs2 is selected from the group consisting of -H, methyl, ethyl, n-propyi,
isopropyl, n-butyl, n-pentyl, n-hexyl, -(CH;)2OCHj;, -CH,C(O)OH, and -
C(O)N(CHa)z;

Rs3 and Rs4 are each, independently, —H, methyl, ethyl, or isopropyl; or
Rs3 and Rs4 taken together with the carbon atoms to which they are attached
form a phenyl, cyclohexenyl, or cyclooctenyl ring; and

Rss is selected from the group consisting of -H, -OH, —OCHs;, and —
OCHCHa.

47. The compound of claim 25, wherein said compound is selected from the group
consisting of:
3-(2,4-dinydroxy-5-ethyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-hydroxy-
[1,2,4]triazole,



[1,2,4]triazole,

3-(2, 4-di hydr oxy-5-et hyl - phenyl ) -4-(1, 2-di net hyl -i ndol - 5-yl ) -5-ner capt o-
[1,2,4]triazole, 3-(2,4-d i hyd roxy-5-ethyl-p h e nyl)-4-(Nnmeth yl-i nd

ol -5-yl)-5-ma rca pto- [1,2,4]triazole,

3- (2, 4-di hydr oxy-5-i sopropyl - phenyl ) - 44 1, 3- di net hyl -i ndol - 5-yl ) - 5- ner capt o-
[1,2,4]triazole,

3- (2, 4-di hydr oxy-Recy giRr SRYS-1sIproI-bhénfi 431 B-FRiINYI-iAdE H-yiR 5 phr sy Ter capt

o- [1,2,4]triazole,
3- (2, 4- di hydi @x4ltrazolec| opr opyl - phenyl ) - 4- (1- et hyl -i ndol - 5-yl ) - 5- mer capt o-

2 0 el NS o SARIPA ARG he-hycrony

3- (2, 4-di hydn @triazeldyghdphenyl) - 4- (1, 2- di net hyl -i ndol - 5-yl') - 5- mer capt o-
11,2, 4] tri azol e, 3- (2, 4-di hydroxy-5-isopropyl - phenyl ) - 4- (1-et hyl

-indol -5-yl)-5- rre’i*@aﬁddwd[qx%-lﬁqpmmh@nylgﬁm-lsopropyl-lndol-4-yl)-5-hydroxy-

3-(2, 4-di hy : b-i sopropyl - phenyl ) - 4- (1- propyl -i ndol - 5-yl ) - 5- ner capt o-
[1,2,4]tri ajﬁ)%&]tr@g&, a tautomer, or a pharnaceutically acceptable salt

t hereof . 50.a fHutornenpedthadhactatioally accepighleisaltinerdot:onpound i s sel ect ed
fromthe group consisting of: 3-(2,4-di hydroxy-5-ethyl-phenyl)-4-(1
-et hyl - benzi m dazol -4-yl)-5-nmercapto- [1,2,4]triazole,

3- (2, 4- @-hydfﬁ%’?fﬁ?ﬁéﬁéfﬁ%fm%mﬁéﬁ"i géi@ééﬁ&%ﬂﬁ& T Sa2Qkd 1onY the group

mer capt o-[ 1, salt,

hydr oxy- 5- etdopisistihgof:l ) - 4- ( 2- met hyl - 3- et hyl - benzi m dazol - 5-yl ) - 5-
nmercapto-[1, 2,4]trjazole,, 3-(2,4-d i h yd ,

oxy -5 et hyl - pheriid d AV GOrS 1SR oRN AP inethybindazghs vis5-mercapto-
nmer capt o- [ 1,0[2,,24‘1]&[52@@5,% and _

3- (2, 4-di hydr oxy- 5-i sopropyl - phenyl ) -4-(1-nethyl -2-trifl uoronethyl -
benzi m dazol - 5- yI3-(Z5A-wirydaptyos{sbpropyl-pheay i 1-methy kindaael:6-ylhS-mercapto-

phar maceut i c[?!i%tr%%%?e?t abl e salt thereof.

a tautomer, or a pharmaceutically acceptable salt thereof.

49. The compound of claim 25, wherein said compound is selected from the group
consisting of:
3-(2,4-dihydroxyphenyl)-4-(1-ethyl-indol-4-yl)-5-mercapto-[1,2,4]triazole,
3-(2,4-dihydroxyphenyl)-4-(1-isopropyl-indol-4-yl)-5-mercapto-[1,2 4]triazole,
3-(2,4-dihydroxyphenyl)-4-(indol-4-yl)-5-mercapto-[1,2,4]triazole,
3-(2,4-dihydroxyphenyl)-4-(1-methoxyethyl-indol-4-yl)-5-mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole,
3-(2,4-dihydroxyphenyl)-4-(1-dimethylcarbamoyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-propyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2,3-trimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,



51. The conpound of claim 25, wherein said conpound is 3-(2, 4-di hydroxy- 5-

i sopropyl - phenyl ) -4-(N-net hyl -i ndol -5-yl)-5-nmercapto-[1,2,4]triazole. 52. A
pharmaceutical composition, conprising a pharmaceutically acceptable carrier
and one or nore conpounds represented by the formula of Claiml1. 53. The
conmpound of Claim9 wherein Rl, R3 angijR5 are each independently -OH, -SH,
-NHR7, -0OC(O NR1oR11, -SC(O) NR1OR11, -OC(OR7, -SC(OR7, -0OC(O OR7,

- SC( O OR7,

- occx( s§ R7, ﬁ“s%% %ﬁ%’%ﬁﬂe%ﬁ g(%ﬁke&%ﬁaﬁgﬁi? mé@%%fNRlDRll

- OC( NRH)1E27,4]tr4ai©(e\IRB) R7, -OC(NRB) OR7. -SC(NR8)OR7, -OP(O (OR7)2 or
o)y oS R B B gl Sk Rl

wher ei n the@%%ﬁ@lé s represented by the following structural fornula: R6

Rz R25 N a tautoner, or a pharmaceutically acceptable salt
t her eof . 563 -(Zrhelihyshieoudetion- pﬁleaVIbn45(5 isoprop¥i hmethoxXysindgH-yb-5-0H;, R3 and

R25 are - fg%g@fﬁﬁ?g?ﬁ@ﬁr al kyl, C3-C6 cycloal kyl, |ower al koxy, a

| ower al kyl ORI i. 57. The conmpound of Claim 56, wherein R6

is a Cl-C6 ad-k/4-ditydedx | phkekiy)-4-@- Bldisthyl-mdolL5 §-5-Ridreddtsoxy, a
Cl- C6 al kyl sﬁf ar|1yl Or)ﬁg-elt@@ cyc o(a % mSS Theycorrpou(y‘g r@?l m 10

wherein R, [RZ4HIEZRS are each i ndependently - CH, - NHR?

55 3 Wi R, e Y el e T 5500 .
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-cyclononan[alindol-5-yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-butyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-pentyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-hexyl-indol-4-yl)-5-mercapto-

[1,2,4]triazole,
3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-(1-methylcyclopropyl)-indol-4-yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yi)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1,2,3-trimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yi)-5-
mercapto-[1,2,4]triazole disodium salt,
3-(2,4-dihydroxy-5-tert-butyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-propyl-7-methoxy-indol-4-yl)-5-
mercapto-[1,2,4]triazole,



-OC(S)R7, -SC(S)R7, -OC(S)OR7, -SC(S)OR7, -OC(S)NR, oR 1, -SC(S)NRLlOR 1,
-OC(NR8) R7, -SC(NR8)R7, -OC(NR8)OR7, -SC(NR6)OR7, -OP(O (OR7)2 or

-SP(O) (OR7)2. 59. The conpound of Claim58, wherein R and R3 are each,

i ndependently, -OH, -SH, or -NHR7. -221 60. The conpound of C aim 59,
wherein the conpound is represented byighe follow ng structural fornula: R6
iie RY5 NN R3 a tautonmer, or a pharmaceutically acceptable salt thereof.
61. The co 5 are -OH
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sul fanyl , dﬂZNRMRte? 62. The corrpound of Claim 10, wherein R5 is a Cl-C6

| kyl, Cl- h C | kox Cl- C6 al kyl
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roxyphenyl) 'ﬁﬁ“%’gf@ 12&'4@@%&&” phenyl )-5-nmercapto-triazole; 3-(2,4-D hyd

roxy phenyl) sopropyl phe ny |)-5-nercapto-tri azol e;
3- (2, 4- D hy B dithyeingty-S-4tih2-phrehyipy(d -rhethylBlisdpropylindgiSeyl)-6imeapt-

3-(2,4-D i (rh/gorox henyl )-4-(3-neth oxyphe nyl)-5-nme rcapto-tri azol e;
3-(2,4-D hy b’)r/?@ 1)-4-(2- rrethyl 4- butyl - phenyl ) -5-mercapto-triazol e;
3-(2,4-D i hy : & pto-triazo |e;
3-(2,4-D i h%&z’?oxﬁpﬁ %§fe}@1¥%§ﬂylg4éﬁfél‘%h§rpezﬂyf ! %_rg_srcrapgoa pto-triazo
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roxyphenyl) - 3- éZﬁydrg)Fyt-E th)ﬁ' p%e%yl% Bylo7 F\)r/dr%g(g/)lmdom yl)-5-mercapto-

[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-ethoxy-indol-4-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2-dimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-cyclopropyi-phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-methyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1H-indol-5-yl)-5-mercapto-[1,2 4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2-dimethyl-indol-5-yl}-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-ethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole, and
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-propyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
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or a phar macggutt [:%9) - 223 64. The conpound of

Cl ai m 10, wher elrﬁn'{i’jtlakb‘I @gﬁp%g@%déa‘?)téy % ,tﬂg@ﬁydr oxy- phenyl) -

4- cycl opent ya tdutdmydr, @x a-gharmacketically actepthblersalt thé@ofraceut i cal | y accept abl e
salt, solvate, clathrate, or a prodrug thereof.

51. The compound of claim 25, wherein said compound is 3-(2,4-dihydroxy-5-
isopropyl-phenyl)-4-(N-methyl-indol-5-yl)-5-mercapto-[1,2,4]triazole.

52. A pharmaceutical composition, comprising a pharmaceutically acceptable carrier

and one or more compounds represented by the formula of Claim 1.

53. The compound of Claim 9 wherein R4, R3 and Rys are each independently -OH,
-SH, -NHRy, -OC(O)NR R+, -SC(O)NR1oR11, -OC(O)R7, -SC(O)R7, -OC(O)ORy,
-SC(O)ORy7, -OS(0)pR7, -S(0),0OR7, -SS(0)pR7, -0S(0),0R7, -SS(0),0Ry7,
-OC(S)R7, -SC(S)R7, -OC(S)ORy7, -SC(S)ORy7, -OC(S)NR1oR11, ~-SC(S)NR1R 11,
-OC(NRg)R7, -SC(NRg)R7 -OC(NR3g)OR7 -SC(NRg)OR7, -OP(O)(OR7), or
-SP(O)(ORy)2.

54, The compound of Claim 53, wherein Ry and Rj are each, independently, -OH,
-SH, or -NHR;.



65. A conpound sel ected selected fromthe group consisting of: 3-(2,
D hydr oxyphenyl ) - 4- ( 3- net hyl phenyl ) -5-nmercapto-triazole; 3-(2,4-Dii
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a tautoner, or a pharmaceutically ac@ieptable¥salt thereof. 66. A
phar rraceutl cal conposition, g peetiical |y acceptable
and one or nore conpounds represe mula of Claim?9. 67.

pharmaceutical conposition, conpriging a pceutically acceptable
and one or nore conpounds repr esent,-gd by the formula of O aim 10.

56.

57.

58.

59.

a tautomer, or a pharmaceutically acceptable salt thereof.

The compound of Claim 55, wherein:

Ryis -SH or -OH;

R3; and Ry5 are -OH; and

Re is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyl sulfanyl,
or -NR1oR 4.

The compound of Claim 56,
wherein Rg is a C1-C6 alkyl, a C1-C6 haloalkyl, a C1-C6 alkoxy, a C1-C6
haloalkoxy, a C1-C6 alkyl sulfanyl or a C3-C6 cycloalkyl.

i azol e;

The compound of Claim 10 wherein R4, R3 and Ry5 are each independently -OH,

_SH, -NHR37, -OC(O)NR1gR11 -SC(O)NR1gR11. -OC(O)R7. -SC(O)R7. -OC(O)OR;,
_SC(O)OR;, -OS(O),Ry. -S(0),0R7, -SS(O);Ry, -OS(0),ORy. -SS(0),ORy.
_OC(S)Ry. -SC(S)R7 -OC(S)ORy, -SC(S)OR;. -OC(S)NR1oR11. -SC(S)NR1oR+1
_OC(NRg)R7 -SC(NRg)Ry, -OC(NRs)OR; -SC(NRs)OR; -OP(O)(ORy); or
-SP(O)(OR7)2.

The compound of Claim 58, wherein Ry and R3 are each, independently, -OH,
-SH, or -NHRj5.



60.

61.

62.

63.

-221 -

The compound of Claim 59, wherein the compound is represented by the
following structural formula:

N——N
Ra

a tautomer, or a pharmaceutically acceptable salt thereof.

The compound of Claim 60, wherein:

Ryis -SH or -OH;

R3 and Rys are -OH; and

Re is a lower alkyl, C3-C6 cycloalkyl, lower alkoxy, a lower alkyl sulfanyl,
or -NR1oR11.

The compound of Claim 10, wherein Rg is a C1-C6 alkyl, a C1-C6 haloalkyl, a
C1-C6 alkoxy, a C1-C6 haloalkoxy, a C1-C6 alkyl sulfanyl or a C3-C6 cycloalkyl.

The compound of Claim 9, selected form the group consisting of:
3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-bromophenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2,6-diethylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2-methy-6-ethylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2,6-diisopropylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2-methoxyphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(3-methoxyphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-butyl-phenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2,4-dimethyl-phenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2,6-dimethyl-phenyl)-5-mercapto-triazole;
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3-(2,4-Dihydroxyphenyl)-4-(2,6-dimethyl-phenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2,3-dimethylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-fluorophenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(biphenyl-2-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(4-pentyloxyphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(4-octyloxyphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(3,5-dimethoxyphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(3,5-di-tert-butylphenyl)-5-mercapto-triazole;
3-[2,4-Dihydroxy-phenyl]-4-(3-benzoylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(2,3-dimethy-4-methoxy-phenyl)-5-mercapto-
triazole;
3-(2,4-Dihydroxy-phenyl)-4-(2,3-dimethoxy-phenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-methox-phenyl)-5-hydroxy-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-methoxy-phenyl)-5-amino-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(2,3-difluorophenyl)-5-hydroxy-triazole;
3-(2,4-Dihydroxy-phenyl)-4-[2-(1H-tetrazol-5-yl)-phenyl]-5-hydroxy-triazole;
3-(2,4-Dihydroxy-phenyl)-4-{4-[2-(morpholin-1-yl)-ethoxy]-phenyl}-5-hydroxy-
triazole;
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(2,3-difluorophenyl)-5-ureido-triazole;
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-[3,5-di-(trifluoromethyl)-phenyl]-5-
carbamoyloxy-triazole;
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(3-trifluoromethyl-phenyl)-5-
(sulfamoylamino)-triazole;
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(3-isopropyloxy-phenyl)-5-(sulfamoyloxy)-
triazole;
3-(2,4-Dihydroxy-phenyl)-4-(biphenyl-3-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(2-methyl-5-hydroxymethyl-phenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-t-butyl-4-methoxy-phenyl)-5-mercapto-
triazole;
a tautomer, or a pharmaceutically acceptable salt thereof.



64.

65.

66.

67.
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The compound of Claim 10, wherein the compound is 3-(2,4-Dihydroxy-phenyl)-
4-cyclopentyl-5-hydroxy-triazole or a tautomer, pharmaceutically acceptable salt,

solvate, clathrate, or a prodrug thereof.

A compound selected selected from the group consisting of:

3-(2,4 Dihydroxyphenyl)-4-(3-methylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2-chlorophenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(3-chlorophenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(3-fluorophenyl)-5-mercapto-triazole;

)

)

)
3-(2,4-Dihydroxyphenyl)-4-(2-ethylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(4-fluorophenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2-methylsulfanylphenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxyphenyl)-4-(2,3-dichlorophenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(2-methoxy-3-chloro-phenyl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-phenyl-5-(sulfamoylamino)-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-trifluoromethyl-phenyl)-5-carbamoyloxy-
triazole; and
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(3-isopropylphenyl)-5-(thiocarboxyamino)-
triazole;

a tautomer, or a pharmaceutically acceptable salt thereof.

A pharmaceutical composition, comprising a pharmaceutically acceptable carrier
and one or more compounds represented by the formula of Claim 9.

A pharmaceutical composition, comprising a pharmaceutically acceptable carrier

and one or more compounds represented by the formula of Claim 10.



