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There are several known families of HSPs, each having its own set of client proteins.

L

“The Hsp90 family is one of the most abundant HSP families, accounting for about 1-
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tumor-stroma (tumor-host) interactions. Furthermore, c-Met gene amplification,

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



t he expression of c-Met and/or HGF/SF with the state
of di sease progression of different types of cancer
wa@ ovslossdbmg | ung, col on, breast, prostate, |i VPCT/US2005/041779
pancreas, 5 brain, kidney, ovaries, stomach, skin, and
bone cancers). Furthernore, the overexpression of
c-Met or HGF have been shown to correlate with poor
pr Ggmdiécis svithgaonioé me‘aﬁelscthat @@ih@tei crMat kinasp erie podne t@jnoltiple
aneers | din j
or a5 RRER fodels Wa g AR e Rimer R Sl @l
| S the cdnpmsbrr efanMef dndot HGFASF with the sfate afflisease progression of

PGP RET AR bt O RE B8 Solo brBast Rty lver pangreas,
5t hwinncxdr@y,bﬁamd@vmm&ﬂ dkiih, biitEbcmE ogices iFanhe@iorathe er

because it s el | | f .
sumrs@g%sgwaﬁ%&% ﬁa&ﬁm%*&ﬁ Wﬂ%(r’ ?WE#%?X@E PQgrgprognosis
| N\aRl URehsé butbdiRsRAGTbat dfekhj@humah taek ash@i lull, Gie] n

which i s an essential step I n progression of a cell
t hiedtigh aphbreest: phase of the 15 cell cycle. Disruption

of Hsp9Qypkihiskiid ¥sehASthRaMe kW Whioh HAGoRASRaitefcbtol f
life of newy synthesized Cdk4. Raf-1 is a NMAP

103 leacleeyle of mkelnwmd@ R-Kiprsp angis inyalvedinggpfecting the cell from
?&?&r@/ | Ay ?(ma?enig HRGH kY B ﬁv&lb&l i e g@é&@foﬁ QRtRer bepause

rotei n ki nases ERK1 and Acti vat ed
ERKtsstlmuwes&ﬁll prop&rationand $ipprepsgs ﬂmtqwnt rol of gene

express b‘af?4/!éﬂ}’ [? l]j/(%?r‘pll&egtge theveeln r%l@éép\élbﬁ)lé?f‘an oY fekiffoblastoma

apopt osi s, erentration a m grati on.
Therateia mérﬁqhnmmsq@mltseqpnn pfogretien efzrast thronghrthes GV phase of the

5 15, Bl P%‘?é %IXIBETTI o rrf‘;%{lpm%f%‘?ﬂa% beé}{ﬂho%n%‘@etcréagé@% AL life of

ar ‘tran tunorogenesi s
r equawht sydthksized Swlkdct i vi ty. Hsp90 has been shown to

I d ' j d i.on.,
The BoRFABL PrREr s APt BbP R PREL R o @Rorviac
ny ehd getiitsthe lsaimlgﬂn‘ecmmrnﬂedlfnc pro&uﬂsmetsescﬁmphaxideﬂ‘méz with
acut e | stic | eukem a. t
el hERRZPRT b fonegan gpie Jumeeruraldt e afbris B pled n
20! onge @llvigdn cyel vproisRell difforchtidionndnd celemidritioni n
unr egul at ed t%(ﬁ 0si ne Ki ngﬁe activi t%\-‘ BCR-, ABL exi st S

as a conbf BRSIrmMemEgiein Ok Raus sarcpma VS,V -HEds A BT
t heynasgeh®famlly thas thdirised 961l tiafdTbraiatiesl (. eHamaQogeﬁesls) by non-

required to maintain sterojd hornone recepttgrs in
coregated Kiene agiyfubHepo8manbesaishyVmig cABRIEX Wi -5 @}ﬁ* inhibit

af fiisRiedMdatibphi bi tion of the action of Hsp90 WO
2006/ 055760 PCT/ US2005/041779 -4 therefore is
25expect edhe BCBeABK &fsifin profein pgsaeinisd W ChioRIS IBSIsent ed

mal)& GRANCIESh & M8t ofPatiehiS 3dth 26@B Hffphoblastic 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



p53 is a tunor suppressor protein that causes cell

cycle arrest and apoptosis. Mutation of the p53 gene
wo 3006088160 i N about hal f of all human cancers ne&i/OS20D$/041779

one 5 of the nbst common genetic alterations found in

cancerous cells. In addition, p53 nutation is

associated with a poor prognosis. WIld-type p53 has

be dlrerefhmimexpected totbesefbl intredtingdpgunnesstocisied madigngysigs such

for stabl e association than wild-type p53 as

a raggrﬁ??%{cgl ts m sfol ded conformations. A stronger

i nt er acpfdis awirhdr shpm@@or motgmehﬂt sauskrecetheyele emespanstappptosis.

T SN PRSTngRs3 o8 i i R R 2 RO PLRERBRGhE f one
SFTUtoﬁtlﬁdn(ﬁﬂCanﬂld)Idgehymmaﬁlﬁonsl fnllmdbn t:arm'nrooﬁ cellbhhl addltlon, p33

stabi |l j zi, n% ef fect, of HSEQO caus\?ﬁ mut a g ¢

e GRS 1 WHES PO BronGs ey ¢ Ptk 803 PBe o to

actihtéiabtywied Hipob.Chut yReitddPp33 fdﬂnfs ahoré Salfle association than wild-type
hypaoxi a-i nduci,bl eFfto anscrl ti.on factor that

upPPéaut rputohjisaristolded GoRSnaHons o oPhs gyt th Hspso

NOMRGbctORY Gﬁl&téaqﬁ&bﬁﬂf&ﬂsndﬂnﬁrp}&eag;ﬁ@adgaddeﬁoﬂmﬁIprol&xg‘s/@t@
H ppel - Li ndau (VHL) tunor suppressor protein an

10de falidige). Inagg)l Mgéﬁter%mﬁ for guatedAndyildsty PR X favlbion of
as St%étﬁﬁl‘lz‘?ﬂ% éfﬁ:gt (ﬁ'lﬂs Wca‘ﬁ'befs nhAank P5Po b MEgraded adf ebstores the

conpl ex 3 to forman active transcription
c omgiresl t@hﬁflpwwlaﬁk@f Witd-BPhpPexi a- response

endot hel T oft B kGt EGRABA AT Bl R g under

as Qﬁ'ﬁﬂy@d coditions NChée aethairetyzsth esiditioan Hifal opassrcidd with

,is. Hsp9 s, been shown b onal .apal
B0 ngs-L ey Oy T et Semiegiot artegt e ey SRy
C elcb§dméﬁl@.\&ﬁﬂﬁfs thik!af88latich 28 &NovAXIIF-A 836 BecmulBind chridplek
types indicating that it may play a significant role

. n withaHié11Bvo foan ap fctivgrivenscripé) Jomplgrdhat Reseciatghwith hyroxias
nor ﬁ%ﬁ %g[e%e ﬁ%q ilf&'—ac\)'ér{tg giegrr?% Fbl?llpﬁé():&a%@g?&iaé 'é? S %%31/1 %Jll Ec al p faCtor
haWEGF).aingeased i lo Bfassmingt edthamgeasalmetestpissnd eqboor
oncoproteins that are dependent on Hsp90 for folding.

20 , PXORRPEF-0n, because the environment of a tumor is
t ypi cal IH\épm&E been stloven bpmitapional anal)n;i,sttb be ﬁécessary for the

e BT Py H R ST FoRop LT oYy SVPreG Bavey,

I Nhiabt dyeR ificakis P Bt # Al pﬁyalsiguiﬂcaneaual the birbival i oarebr
a nunber 30 of oncoproteins, as well g hornnne

r ecéfht Brddbat encen ceHE BIAY BE MORS SPRs VG InbidiqagfiHspHthan normal

258t teAC oY 8xdntpig) %Bnc@:oéel@fypﬁzﬁﬁ hdv8 A G4be AGEIRY of thikafedahd
benzoqui none "ansamyci ns, 2006/ 055760

PCOVEIS2DEStdanceprteinsshat axei qepenéﬁnt aHsPY fopfadding 118 addigien,
| NhjePivse fHE Q%ronﬁ@ﬁt ch Q%rqy fygféglf}ﬁhd%ﬁletdh@ {ARBLiA Qutrient

activity in clinical trials. ugh prom’'sing,

berfepdrationrreidasis gtey simer, celbymax mspe%lwldvmndvé on HspfOrfor

survival. Moreover, inhibition of Hsp90 causes simultaneous inhibition of a number
30  of oncoproteins, as well as hormone receptors and transcription factors making it an

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



froma nunber of |imtations. For exanple, they have

| ow oral bioavailability, and 5 their limted
waeologhsdzed y makes themdifficult to fornula. |PCT/US2005/041779

addi tion, they are netaboli zed by pol ynorphic

cytochronme P450 CYP3A4 and are a substrate for P-

gl ycoprotein export punp involved in the devel opnment_

of faroilyt dfchatugal pesiusts that imhibit FspP& has showp eyidense o4 therapgusic

new_ t her.apeut i t hat i nprove the prognosis of cancer

patafttévﬁtte"éggﬁlgéatl%%tls'reduces or overcones the limtations

of cur r Atthbyghysenisiagtienzgnivene ansgnysifsnarsl, thetdavixeivegrsuffer

THE | NVENTI ON. Th t ' | :
oL L PR o S Dl P PRl ERpfl By, and
- 5Us ehgill lirhifedt sBRibiliteahltes itenodiffipub ko foenalai Ineadditoosther a¢

such as .cancer 15.Th resent..i tion also

o CRAIR A PRYESTRYS SiBTRR o) C BaP GR AR eonpTRder P

TheREASRI expbit pikhp GvoREMIMI tHedevedpRentd multhviggsisthee.

formula (1): RS, I. AR N-N % Z@and i< of

t althgiFErs 2 ’EF%?%S%@FW&%WW“%C&E%S P¥ 9§ proghosis o cancer

SO |p\£ﬁén@ssand(ﬂ|1aﬂéalﬁ@és 233 pve?&ﬂle@ iRdimigGSonst dTeue&tly ubél anti-cancer

formula (1), ring Ais an aryl or a heteroaryl,
10wha@g&lth the aryl or the heteroaryl are optionally

further substituted with one or nore substituents in

addition to R3i RLis -OH, -SH -NR7/H -OR26, -SR26,

-NHR26, - CH2) mOH.. 25 - ) CH2) nSH, - Q( CH2) m\R7H,

-S ,OFMWIQ (CH2) r NR7H, - OC( O) NRLORL1,

- SC( O) N OFtdent mbERtich PYIVRREO vt contolifdsFvhich inhibOki/activity

-NR7C(QR7, -OC(OQ OR7i -SC(O OR7, -NR7C(0O),OR?,

. wﬁm auy are us @@f@?’gxenj RED @(1@ ﬂ?(’)rders, such as cancer.

SE%%%%T%@%%@%%% W%(S%%éﬁéﬁﬁﬁﬂsclosed compounds.

- OCH2C( @), Rl hwentie 4 Mhéls having the formula (I):
-NR7CH2C( O) NR1OR11, -0OS(O PR7, -SS(O PE&?, - S( O PORYi
-NR7S(O) PR7, -0S(O PNR1oR11, -SS(O PNR1oR11,
-NR7S(O) PNR1oR11, -0OS(O POR7i - 3$(0O) POR?,

-NR7S(O) pOR7, -0OC(S , -NR7C(S)R7,

-OC(S) OR7, -SC(9S) N

)

20  and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs
thereof. In formula (1), 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;

R, is -OH, -SH, -NR;H, -ORjs, -SR2s, -NHR3s, -O(CH2)mOH,

25  -O(CH2)mSH, -O(CH2)mNR7H, -S(CH2)mOH, -S(CH2)mSH, -S(CH2)mNR7H,
-OC(O)NR¢R 1, -SC(O)NR0R 1, -NR7C(O)NR0R 1, -OC(O)R7, -SC(O)R7,
-NR;C(O)R;, -OC(O)OR5, -SC(O)OR;, -NR;C(O)OR7, -OCH2C(O)R,
-SCH,C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)OR7, -SCH2C(O)OR3,



5 - NR7C(S) OR7, - OC(S)NRLORL1, - SC(S)NRLORLL,
- NR7C(S) NRLORL1, -OC(NR8)R7, -SC(NRS)R?,
wo biRgas9IR8) R7, - OC(NR8) OR7, - SC(NR8) OR7, - NR7Q¢¢NR8 31065041779
- OC( NR8) NRLOR11, - SC(NR8) NRLaRl1l, - NR7C(NR8)NRLoR11,
-OP(O)(OR7)2, or -SP(O)(OR7)2i R3 is -OH -SH -NR7H,
-OR26, -SR26, -NHR26, - O(CH2)nOH, 10 - O CH2) nBH,
- OCERQHHRO)OR 7, SOCHZG (EINR 10RS(, CERYSEA)NRHRGH2) mNR7H,

- RIS RS o SRR o

- NROS{O)NOR R 115 SSHBENKPRA, -NRSCORERGRR!,-OS(GFQRE CESYAHOR,

SR AR, 20 HAT, scoor.

5-N @NR@@@NRWR%( SEERAR RGP CNRPETB)NR R ) FUERNR3)R,

:“R?S @) PR7 %{N§§@;)OR 5%%%9 ,C(NRg)OR,

-N 01N1]5 8 P, 7)2, Or
. %éﬁ@a?@ﬁ@q S) OR?, ngg:(C( S) OR?, Wolg% % NR1 (O)(OR) °
-S )C&@}% 1, -NR7C( S) NRloRll - OC( NR8) R7,

- SC{ NR8RRY 7,
N% N)I% YS(R%NR%? |\iR8 hfglcé%?%) L, &CH DEE

R11
10. NRQ HRASRH) 6@%? Hz) o))?(%b%@vms
] t ]
opt Lo IR SR, SOOI 5;“ PO AGL Y- QROIE SCORy,

R8 NRdE(OéEB hO§€RIPR7ene(O)QRe, -NR1EEPERde r@@b‘;C(OBR% an

opt 25 e n

N S S S A S e

al KYRyCH:C(@)ORpt-DEHaC(Q)NBuiBst, i-SGHE CoNBloBail kyI an

opt it cl n I
153ubN?n?%#%8 he?ﬁPoggcﬁ@$¥ éﬁﬁggg'%ﬁngy sﬂﬁ 8?@3

ar yOS((E)Bi\TleRhoﬁS(CD)yNRstS tNRiM(@NRaiRer; o@SQCD)pOBn -SS(0),ORy,

s RITONDE R PRy SRR s GoRRORR schsigre

ocC GNRE@(SQ@R% aOE(S)NRafBEQ d-Sﬁ(S)MRjoﬂl 1s aNRﬁ@S)MRﬁRl 1y -OC(NRs)R7,

an SoeTs e, AROERRyY - ST ok R OR.

2os u b@C(NHQHR,gRYlC |-SaNREINR 3R ; OPIR; ONR HYR SRA SIOH(0)(®R7)2, or
ycl oal ke an WO 2006/ 055760 PCT/ US2005/ 041779 -7

n
opt ?%@fq ¥Zsubst ituted heterocyclyl, an optionally

substit gy @ﬁhn@bﬁbnall?@uﬂ@%teﬁ%@i&oﬁryl suéaﬁdptrmmmubsmuted 8 to 14
heteroaryl, an optionally substituted aral kyl, or an '

opthoErddardibstit uted heteraral kyl : or RLO and RL1,
taken t @Iebd'R{, foMehdh dcBireAtd, %&gﬁ.aegeadéemam i EpticRALISy

attached, form an optional I y Substitut ed heter ocycl

250r sgbﬁtl(t}mq Al qn;pp@w{;ly pybstituied alkenyl, an optionally substltuted a){kynyl
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;

30 Rio and Ry, 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



5 heteroaryl; R26 is a |ower alkyl; p, for each
occurrence, is, independently, 1 or 2; and m for
we@ams/oss7enr rence, i s independently, 1, 2, 3, opCHUS1005/041779
one enbodi nent, ring A of thé€/4+he conpounds of formula
(I) is not a 10 substitut‘ed[123]triazo|e and/ or
conpounds represented by fornul a l;T%’do not. i nclude

3- eptionally pubdtitysed hetaeosyalyl. ap qpitonally ubrsifusss aryly 30 oniopallyc 5
pt guﬁsﬁ{ﬁig&i%%roaﬁn eanﬁfgﬁ?xgap& sﬁﬂlﬁﬁl'fgd' aﬁﬂkﬁl or@n Bfit‘%ﬂaﬂ?&bstlt&ted

avi
R3 hmsra(alln)l ordhdartddht,@arhsn g)getbprawﬁn@e uttliog%n toywhichctbest | e

S aI cihec? ?+ﬁ£neofpmo&ll&t nlk?{'u? 91?9& ég %ﬁtloffgh? Elﬁ{gﬂ:])t}ltehn

5forhmefoary@l) and R2 is a substltut ed phenyl, wherein
the phe substituted with: i) one

subst i tgé’r‘lf 92& egl@d fromnitro, cyano, a hal oal koxy,
an 20 op,tﬁsmhbym*aimtmtmdapdncbhﬂbeﬂ;dr2 ad optionally
substi t ut L{ltuted

cycl oal R’y?feaﬁli‘ %ﬁ'%/rfeélﬁ i '9&%%%(%{1‘%( dt %’?’u %cVYcl oal kenyl ,

an opti Bﬂ@idemb‘édhb&hl ting Ad;fhettmmmhyds of&rmml:at(l)onatbtlay
substitute ti onal subst

10n e SRPSHIISAT pEx Figials. Gpepn SppQus e gxf—f?m‘r‘ (D gpot
Optuhc%tféchz 45 Rydrd y&itﬁﬂylﬁﬂﬁﬁ@hﬂial@wl-yl}’-S nﬁEy‘Wpﬂ%tyllaﬁilé(yl
al koxyal ky guanadj no ﬁéﬁ O R20, t)m-%ﬁ-}

-0 (RE he prew @ywlon a P30 bwoun%&g@eb}lﬁfo I):

-S(O PR7, -0S(O pR7, -S(0O POR7, -NRgS(O) PR7, or
-S(O PNRloRll, or WD 2006/ 055780 PCT/ US2005/ 041779
-8ii) two to five substituents §e| ected fromthe
group consi sting of L/an “opti onaIII y substituted al kyl,
an optionally subst(itAed_al ke an R?ptl onal |y
substituted al kynyl\ i tuted
cycloal kyl, an optiomally sufstit/ited cycl oal kenyl ,
an opti onal | y substitujed 5 heterpcyclyl, an
optionally substitutedrgryl, an optionally substituted

15 y

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

thereof. In formula (II), ring A, R;, and Rj 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, -NRjoR;1, -O-Ra, -C(O)R7,
-C(0O)ORyg, -OC(O)R7, -C(O)NRjoR}1, -NRsC(O)R7, -SRy,
-S(0)R7, -OS(O)pR7, -S(0)yOR7, -NRsS(O)pR7, or -S(O),NRoR11,

or



heteroaryl, an optionally substituted aral kyl, an

optionally substituted heteraralkyl, hydroxyal kyl,
wa@bdexyabkyl, -F, -Br, -1, cyano, nitro, guanpdi/n82008041779

hal oal kyl , a heteroal kyl, -NRBLoR11l, -ORS, -C(O R7,

_C(O OR7, -O(OR7, -C(O)NRLORL1, -NR8C(O)R7, -SR7, 10

-S(O PR7, -0S(O PR7 -S(O POR7, -NR8S(O) PR7, or

- S( O) pNELORIW to fiyrisubstiuentsseleetad flom dha greemenasisting of an

| ndependent l&f) ll?@ﬁﬁsgﬂfédl ‘AH%E 1Jnldfl gub@!xtlﬁﬁéhvalk@ﬁ‘yl an

optionally su stl ute |ona
substi t ut ed qvtlkwlylsubsawtqdmkyoman o}ptlos%lbwbstmt@%jcycloalkyl

cycl oal kyl ,

optional ly f@Q§§§%I??@{e%kﬁ%$§§%%ygfg?8M%hg@%§§%ﬁgm
5substi t ut ed hateydcyclah awpptionalil sluystsmbctaryt, aih eptionally substltuted

heteroaryl, ,a t.i onal.l ubs ral I

optional Iy Slﬁgeg? ltﬁn d)th%aIIS l?bés‘rlha']lt( qk)ie} & ﬁﬂ)nallg sutdtituted

enbodi nent , mwfa}ﬂuﬂdsydr@ml@leaiked/alkyl Fr4Ba) d, ¢ylahd, nitoo,

not incl ude

3-(2, 4- di hy &3%37i0n 2 Rglpaksd. a Beteroalingn AR 1. {57 sC{RR,

gt g g ri aZOLe-C(@)dl%, 42e@))R7, —C(O)NRwl;ll, -NRsC(O)R7, -SRy,

107 5o ;oxép(inﬁfe@ §(0)pR7, T8 B RS % 5 SRR RR Lk
am no- pyr azopg4- yI) 4- (2, 4-di chl or opheny) - 5- ner capt o- t
riazole, or 3-(2-hydroxy
pheny! ) Bao Bor gac |°ﬁ%t“ﬁ9‘Fep ﬁé?ﬂﬁpsndsnth’e%"&%?l@uef Srbstiged allph,an
p r %Eﬁ({})tallif Hib@ﬁ‘thie@ Qlk@lllyq QanR)RﬁUﬂaﬂ? §uB§9ﬂm@ léllglgﬁylhﬂi/d)ﬂﬁﬁniliye

and

t agwhm@reé CY%ithkYia@éMlP@élMSybsaﬂ’éf‘éipfﬁ"éleﬂlée@&|af1§p ionally
155 SO 'sNt% 1&1&(1 h%{ef’écpél?i Qé%tﬁﬂghy%%ﬁd{&ﬁarylt E&%ﬁ%an sﬁlbsututed

are define s for
f ohntmoarye lap opmmllmbzmusﬂ enlgbor wmm@s@bwbﬁwvdzg -9

? %ﬁ,optlonally substituted cycl oal kyl, and
op Fshal y substituted cycloal kenyl, or a substi t ut ed

aI kyl , wmeemodmenabmougdsagmresesteé b Sermulac B dounetrincude
bstl t he
o ggg RN pn g3 Q- H&%ﬁgf&qqg}ﬁ . n?e?ébg& ttﬁg%oflg 8t
20al Idm;tioxy;manyi)}m(b,ﬁaiuhgthwbhﬂnyt)dtmdcm«et@ablky3 (1-phenyl-5-

t [ | k
oD BT R DE B SR PR RSB S PRy drhy-
phenyl)4-(2,4-dimethylphenyl)-5-mercapto-triazole.

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

Tw
< T
N——N
25 Rs
(LD

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

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



substituted aral kyl, an optionally substituted
heteraral kyl, halo, cyano, nitro, guanadino, a

whadoemsdrgd , - NRLoR11, -OR7, -C(O R7, -C(O) ORS,PCT/US2005/041779

5

10

15

20

25

-OC(OR7, -C(ONRLOR11, -NR®G OR7, -SR7, -S(O pR7,
-0S5(O), R, -S(O)p(]?? -NR8S(O) pR7, or -S(O pNRloR11,
-S(O) pOR7, -OP(O)( % or -SP(O (OR7)2; 10 In one
enbodi anls arcenvigbllypubstigpedysloplkyl W?P&Pﬂ%ﬂyafmeﬁtlmtﬁd do
N0ty d15kdA ?? or QW@@ §1k5/lnwﬁé}bi‘ﬁhh5all%'l Iofoup & suﬁétﬁﬁt@@ﬁ%ﬁ lone
The”invention al so provides conpounds represented by

f oonmmoee subsiifuents mcfegmlantéy selgpted from thpgrouroasistinaf a2 4

2 -
s T
ac csdptialhﬂde:yslahlk@yl s bptidnely subbtitutad heteroaryh an optravdilyigs
20 t.h f f
de 1,svilbs? gx?% ara%llgyrf afngolrppyrra?ﬁ (s\g%smuteﬂggteggﬂkyl Fiilab@ @%nggmﬁ{h
R2 buirdian, oipldatitys| INR,6RIDSIOR LIt @O)RY, kEO)CR, sPE(@Ra | y

o) RN SR S SO PR RS QRRE SR,

OPENREFO)R7, 08 UBEN)pNRILR (], S¢(0),0RY, kORKD)(OR),, ODSPADIORY):;

substityuted heterocyclyl, an optionally 2 bst i

2y alt SerDRdmest ot TR HER By i LIS ot Hefie
Opfcbnﬁﬁalnhym&vtbaimgwlﬁmymk%yl or an optionally

subst it ut ed heteraralky 2q96/055768

PCT/ US2Bbsingeriipn giso pryideseompogpdsaepresepied by fasmule (TY)er

i ndgprndently -H or is selected fromthe group
consisting of an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally
substitutegd al kynyl, an optlonally substhtuted

cycl oal kyl\ an ogglonally substituted cy@loalkenyl

an optiona S §f|tu$pd het erocycl yl ,
ryl, a% optionally ubst i

het er oanyl , option ly substitat'® .
R23 N——N Réz N—'{
Rs R,
Iv) | V)

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

X418 O, S, or NR7;

R 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, or an optionally substituted heteraralkyl;



aral kyl, or an optionally substituted heteraral kyl, a

hal oal kyl, -C(OR7, -C(OORS, -0OC(OR7, -C(O NRLORL1,
wo NR8G§HIR7, - S(O) pR7, -S(O pOR7, or -S(O pNRI pORUSHN5/041779

and R23 and R24, for each oet@rrence, are

i ndependently -H or are selected from 10 the group

consi sting of an optionally substituted al kyl, an
opt i onaRizyfos eAshoreumeacs, lsalllciéémﬂlenﬂya-ﬁl Qs selnetad|fpm the group
su , l
Cyg?% 5 LE%/ ﬁfjanaarg)lﬁlfﬁh‘ﬂb'ls%t%g a'llS}g g%ll tlﬁcﬂégys’ Eﬁt;s féq alkenyl an
an optiniatiy subkstitutsd bkkwxlmnemtlmeﬂla isalestitited| cyclaaikylofpt QRtJlﬁ%ﬁllyy
t L
?&Dsgglkédecgcl%lﬂng an o@ﬁ%ﬁlﬁ)}n@b%éﬂ?{i‘ B%éexjatt; dﬁ? optlonally
50 pbmhsnmkdd)ar)d,tdmsipnbmallg dulimtumddleakday}il,, anhmtlmallgydnotuted

b PP ad SRR b}t@haaﬁe%( B)a&% %al%%[gfl PR, -CO)ORs,
C(@):NBRMO)NNWQ( @NRC(O)IGR7S(O)&7Q$B7;»OR7£B( O pR7,

\rg}ﬁ%ﬁ R88(O)pR7 or -S(O pNRLoR11 The present
i O%JI' prow des conpounds represented by

f or mul ar{;¥hd Ry, B9 cddh bc%nle?(éb §re Xfikpendéndly -HQr\are¥8Rctdd fréth
\ Y42 X4 N.Z

10 phmﬁwope%mgﬁa%é Ropalhy %ggﬁﬂ%?iﬁ@g?wiegaﬂy substituted

C| atk@ﬁﬁt tighilly st¥safitddGicyhe st @ftionMyeuBititite & ciéalkyl, &n
or &42 X42 is CR4A4 or N. WD 2006/ 055760

Pcvpugzbwbewﬁgycloailienyhmroon@nﬂimﬁubwgd heferqcyclyL R or
CR%%F?nXﬂ; subgﬁ’tﬁteﬁ QBJP afl %Eﬁgrfaﬁﬂﬁﬁ)stlﬁl&d 'h@tgl%ﬁl%'ﬂ Gf %Hldhamy' C
an S@ptltuéﬂdélrﬂllyylasqmgPPWQH’@]@(JISL@FW@‘ICC‘ h%r%ra@ﬁw élﬁlén Wno nitwo,
ssugﬁidapl% ed%amh&? mﬁleuercancyp RARORA, |-Y)R§Ut@(U)R}Jt-@€’O)OR7,
, an optrdnally substitutéd (}/cloa e/
'OC(O)R7, -C(O)NRjoR;, -NR3C(O)R7, -SRs, -S(O)pR7, -O8 O)pR7, -S(O)pOR7,

-NRSS(O)pR7, or -S(O)pNRloRl 1.

The present invention also provides compounds represented by formula (VI):
Y.
4 Xa1
. R41 Yl Tz AN \Y
‘ 40
. HO. Yoo/ = //
/‘ Xa2

OH

20

(VD
and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein:
25 X411s O, S, or NRya;
X4z is CR44 Or N;



optionally substituted cycl oal kenyl, an optionally
substituted heterocyclyl, an optionally substituted
w@ERoks/05860 opt i onal |y substituted heteroaryl, aPCT/US2005/041779

optionally substituted aralkyl, an optionally

substituted heteraral kyl, halo, cyano, nitro, 10

guanadi no, a hal oal kyl, a heteroal kyl, an al koxy or

cycl oal KexyN aa ORad; oal koxy, -NRLoR11l, -OR7, -C(O) R7,
-C(O C(O SR7, -C(S)SR7, -C(S)OR7,

c(S) N%Rgﬁﬂﬁ("?%& - C(NR8) R7, - C( NR8) NR1oRu,
- C( NR8) BR7for ezﬁﬁ(o@)tﬂ?nce is @eleEno8tly N.ADHSYIOR7

- OC( NR8 SC( O) OR7, - SC(NR8) OR7,

- oQ( 9) R%O%éd@%%%ﬁ%sq S) OR7, - 0C(O) NRLOR11,

5- OC( S) NRYLGRH, -OH5-SH &k bt NR1Rdt ituted SYIC)MNbptRALll, substituted

- SC{NR8) NR1gR1], -SC(S) N 1, - R8) R

. SERR) RPN R F KRR RO SIRIAggialio an

- %Wbl%&nm@RZﬂlm&}lﬂ7 an oﬂﬂaﬁmaﬁf’u‘ced INRAEE RS )aR7
NR7C( O) NR1oR11 C(S) NR1oR11, -NR7C(NR8)NR1OR11,

: SRptlona gbﬁtp@ted agy@e@mlly m@gct@jegm roaryl, an optionally
- O3RN stlm{ﬂa&%@eﬂl@; hafd) cyano, nitro,

- NR7S( O pNR1 NR? ﬁgg -S(O NRloRll
(‘@)“5

10. Sg(u(gﬁg,lm, ahagg ,g@qtproa NM%RI‘]_IO&H(W( @Tlgﬂy{)xg,
°f NﬁFﬁ{ (SBZ ) %}(0#?62 E®)OR,, -8 )ﬁPt(t@g@k{ ycesslm,t _LEwen,,

i ona subst | tu

optC@Mioﬁl15mme@(ﬂRQ§ny¢(NP&MpRlloﬁéNRy)SR% -OC(O)R5,
gﬁébgcf) dy§icia! oo NRADROPSLANR,) ¥c(G)ds! IscitR ??30117,

kenyl an optlona Iy "substi tuted ‘heterocyc

an -@@(S)Bnaﬂ;(l?()‘s)% Sélﬁfa)QRﬂ QEDNRyR 11, QCOENR IR | y

15 P RTROSR o SO o st PRIk, JEESA NS

hy d®6@i/1bej)lk7y I-SC(NIRK)R){y eT(YNR 0B 11, REREAOIRA, N}&C(S)RL

ot R NP e o

- S(-@fINBJI@Rﬂat bR, I”RHGCQS)NRW_ I M?C(NR@NM&‘HWM-SGO%R%

- U

ot Ry A BTOR:, REOINRT -t PR ByRs
20§uglﬁl;§(0§ N@k]@ilkyNRJS(omRo,ps@ml%%lt b -gsgS)g% ;Efssg)ﬁolm, ar

'o)r;t $%Q&1%OR‘ ngé)f@?&i Ké?’g&Zéé ?yl aﬁ opt i onal)ll y

subst i t @},a6-Hailoptigiallp fAibs@ird kikys bebS;Stlohhll}eﬂlbmﬁlted alkenyl,

2006/ 055760 PCT/ USZ&OS/ 041779 'ﬁ) het er oa %kyl 1

op@n gpianally sbstitiied gikwpyLanopiiona lyé spiytsdsuelp an °p“°na y

su Q%stl&%gd%clhﬂk&fyﬁ faf bft¥dnall dy ly Supetitoesy ﬂétléﬁbbyclﬁ dnopyichdily|

cyano, nitro, guana a hal oal

25 E etsgl?sgglpq@yaryl an Qg@g} s@t@d@t;eroar)dﬂnapmlllally substituted
O(anlNR'aQ %bﬁonallgmgea?)etera%l Q@KDQ}QBZ; alkm@(c@ _RR7,

5@?@ POR7i - NR3 3 or R43 and R44
alkyls @Q@t@mlkyw @)Rhe( SRR r@(Q)@Rvmpé:lﬁO}quy

are 5 enalk ¥ o)sueski t ut ed

cycF@gﬁﬁéonﬁ gﬁ opt [ gﬂé(? 9 sub(s )f t u% {d aryl, an

opt i onaRksand lesarc tlmteecndently, -H, -OH, an optionally substltuted 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



het erocyclyl, or an optionally substituted heteroaryl;
R45 is -H -OH -SH -NR7H, -OR26, -SR26, -NHR26,
wo @o6Ry7ei0H, - Q( CH2) nSH, O CH2) m\NR7H, - S( CH2) reUS2005/041779
-S(CH2) mBH, - S(CH2) MNR7H,  1G,-0C( O NRI OR11,
-SC(O NRIORII, -NR7C(O NRIORII, -OC(OR7, -SC(OR?,
-NR7C(O R7, -0OC(0O OR7, -SC(O OR7, -NR7C(O) OR7,
- OB Efaf), RN optlelﬁﬁmﬁ(sﬁl)uR'd aralRyR Aatdpfigra) IR éubstituted heteraralkyl,

%&E@‘B}"ﬂh aé‘ﬁf?( ? &' @fr\ﬁfrel\ﬁ&?l%% c)il(nR Zalkyl a heteroalkyl,
- NR@@HRQ( QUORORRL D,C(O)ﬁ( @(URAR  RESRPETO)R 7, NBRS( ‘@X(DBRV,

O B OB R o AR R b U PO

5 S%g%)ﬂ%?wnh bR ¢6bon E%ms 'tcg%lgh tHay are aﬁgh@l % an optlonally

- NR7 CIZS - SC('S) NR10O

- NBY lgﬁtwelmlkeny @@WWSUM@WN%’)‘ RR. optlonally substituted

- N*BZE( RZn an dpkib )s@%?tuted%@(e%%%)l OR7, - NR7C(NR8) ORY,
i ORI | NR8) NRI ORI |

- NR7C( )it oﬁﬂl SHO -MRA1, -Ofes, eé&s, odEBes eQtl2)n@H,
'nde &l @ ahERRE, [dem)l B 95@YR) ZNSKREHHNRA,
E@gﬁ%onal(l gg)sﬁgst Ut gkc? F[k F S op thaﬁw
103 ub9E(@)MNReeRk al +S€|69)NR1dh l,oﬁ{Rﬂ(@]leoRlsummbm eQC(O)R7,
al k
opt | IR EEORAG, HCBIOR AP, PTG ORT, |
su bS@HiGIDé%Iv hERe@HIQ(@DBHL -Oféhﬁzctﬁ@l(i)lbm aSCHz@@b@Rv,t ut ed
ary. on ap
opt #no{ %S&%st |6tb chﬂar §€Hf?@g¥?5’ ﬁl’ |y 25
su bNRv@HdGé@)NmbM 2rQ8 (YR, ’f&SI(@)pRﬁ yARRS(MiR7 60S(O)NR oR 1,
J [ I h I 5
U0 T, NS DSBS 0,01,
- N%C(SWR7-SC(S)BR7-NR76(WFJ ROC(SYOR, O $EBYORS(- WORB
- N R7, o
o DR e égﬁﬁﬁgaﬁ AReroNRe, eomgﬁl sc&m,
If nVHRi}(E(Nng)ﬂ7§CO 305760 S2005 041779 13
or -
R458¢0%3@N%‘/N{{ 413&1@4% 1A 7 Cé(i\% %9 13
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,
-NRoR11, -OR7, -C(O)R;7, -C(O)OR;, -OC(O)R7, -C(O)NRoR1;, -NRsC(O)R,
-SRy, -S(O)pR7, -OS(O)pR7, -S(O)pOR7, -NRgS(O)pR7, or -S(O)pNRloRn;

R7, Rg, Rio, Ri1, Rag, p, and m are defined as above.

30 The present invention also provides compounds represented by formula

(VII):



OH NN (VII) and tautoners, pharmaceutically

acceptable salts, solvates, clathrates, and prodrugs,
wob@sossT50 5 ZI is -OH or -SH, and X42, R41l, RAPCT/BYB05/041779

and R45 are defined as abovel3The present invention

al so provides conpounds having the formula (VIH: R55

/| RB2 N R . RG3 HO X45 NZ1 OH NN 10 (MII) and

taut omers, pharnmaceutically accepssabl e salts,

sol vates, clathrates, and prodrlgs theregfq2 wherein:

X45 is CR54 or N, ZI is -OH or H, 15,/52 is

sel ected fromthe g&gup consi nmet hyl ,

et hyl, n- propyl I|lsopr opyl ,

n- hexyl - ( CH2C( O N( ) 2;
VO 2006/ 05 005/ 041 and R54 are
each, independe , et hyl , or isopropyl;

or R53 and R54
to which they are
cycl ohexenyl, or c

or| a_, phenyl,

yl ring! R55 is selected
fromthe group con - -OH, -OCH3, and - 5
OCH2CH3i  and R56 i &$el ect ETTNon1the group consi sting

of -H nethyl, ethyl, |sopropy 12 cycl opropyl. The
present i nvention al so prOV|de £ npounds havi ng the
f or mul aar(d tX}tomers, pharmaceutically acceptable salts, solvates, clathrates, and

prodrugs, wherein:
5 Z, is “OH or —-SH; and
X4z, Ra1, Rap, Rys, and Rys are defined as above.

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

Rss
R 52

HO. I / />_R53

O

OH N—N

10 (VIID)

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein: '
X4s5 1S CRs4 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,),OCH3, -CH,C(O)OH, and -
C(ON(CHs);; | |



10 /Y41 X44 2 RA1 11 Y43 HO\ Y42 . Y/ X44 42 N Z

IF OHNN (IX) and tautoners, pharnaceutically
weeeepsabl e salts, solvates, clathrates, and prODUBHB5/041779

t hereof, wherein, 15 X44, fon4each occurrence, is

i ndependently, 0, S, NR42 or C(R46)2; Y43 is NR42,

C(R46) 2, C(R46)2-C(R46)2, C(O, C(S), C(R46)2C(O, or

C( R46) 2E§3$)1d Ryuite eavnzndemndmﬂy Y MettghbtiRAGr dopropyl; or Rs;

def | ] ha, el X) .,
o 104 Eoso AR B, i BREGTRARL EBhic nly wRalithy ot
I O\pﬁényalcycylbhexh@l\,&rr cydldmteyiyl rirrgwer cycl oal kyl, and | ower

cycl oal ot her enbodi X),
R4L is “é&?d R F%‘Hﬁg‘? ;bﬂnégeglfh’ ’54
5netjm2c}§tdmyll propyl, isopropyl, cyclopropyl,

nmet hoxy, et hox poxy, and .c
anot her Resrp ﬁ:@rﬁo ﬁlo‘ﬁg\‘oBP ﬁ‘ﬁﬂskft"eg 9g) 4! g‘yr§th§éI‘583"t°Bﬂ and
fr@y@lgﬂ}@ ywroup consisting of -H nethyl, ethyl,
n- propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl,
WD 2006/ 055760 PCT/ US2005/ 041779 - 15 tert- butyl,
n- penty Sohigb m&x
ww%ﬁ&ﬁ%ﬁ“enmg@ gé‘l‘éldeg I'n g%t hgﬂri% éhﬁbodl mant)
10in formula (1X), Y4l is CR45 Pref erably, R45 is H a
| oner al koxy, or -OH 5 I n anot her yghbodi gﬁ in
nt

formula (1 X), Y42 is . Ina er ¢ in
formula (1X), Y43isRG—|2 1n an er nbodl in
forrrula(IX),oY43|s NR42, vvhe R4 |s
Y42
N
\ 7?
OH N—N
(IX)

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

15 Xaa, for each occurrence, is independently, O, S, NR4; or C(Rus)z;

Y33 is NRaz, C(Ra6)2, C(Ra6)2-C(Rae)2, C(O), C(S), C(R46)2C(O), or
C(Ra6)2C(S);

Ya1, Y42, 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), Ry, 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), R4, is selected from the group

consisting of -H, methyl, ethyl, n-propyl, isopropyl, cyclopropyl, n-butyl, sec-butyl,



| ower al kyl. In another enbodinent, in formula (IX),

one of X44 is NR42 and the other is 10 CH2 or C(R6) 2.
wor@besabhd y, one of X44 is NR42 and the ot her pcr/Ch#dos/041779

I n anot her enbodinent, in fedfula (VI), Zis -CH In

anot her enbodiment, Z is -SH. In another enbodi nent,

the conpound is selected fromthe %r oup consi sting
of tert-butyl, n-pentyl, n-hexyl, -C(O)OH, -(CH,)»C(O)OH, -CH,OCHj,

3- (, ?@ﬂir Ve ey ropyl - phenyl ) - 4- (1, 3- benzodi axo
- 5&)#%@ - néf%@ptcg?’fﬁ???&] triazol e;
3- (2, 4- bhi dnptheoomyboBiment pn Gppblafhonyh)is GR¢i Rerderally Ray istH, a
mercaptp-[.1, 2, triazole;
4- ﬁ%@ﬁ&gg%g?h(gﬂrl'capt 0- 4- (1- met hyl - 2, 3-di hydro-1
5H i ndol InSangthpr ebkbddingn,, id farmulazBY); a2 is CH.

yl]-benzene-1, 3-diol ;. . .
5. ( 3- ( SIGORTE: SOPIRPIRG dp EATBRARO! Yords St capt o- 4k 1, 2, 4
- t r i azoln ahothks énitsbdirhdnt, 2n fopmela (IX), Yq3 is NRy,, wherein Ryzis H or a
5- ﬁS“éS et hyl - 2, 4- di hydr oxyphenyl ) -5-nmercapto-4H-1, 2, 4
-t 384 yi)-1 H benzo[d] inidazol - 2(3H) - one;
5£ (3-( 5Fﬁ£bmlhr a;iwoddhéhyh,dtli mt%ﬁpia_qmolzane&fm i AR, Pardithd otBerds
-trlazol -4-yl)-1- netnyl | haol | n-2-one; .

104. C&B5F 5B é’?ff(fsr-ahlﬁr g Kauls k"i‘ﬁﬁ"&;ﬁ’gﬂ otheras GHny dr o- 2H b
enzo[ b] 1 andthéd éxsbainien®-i Formula (VI), Z is -OH.
4H 1, 2, 4-tri azol - 3-yl ) benzene-1, 3-diol; 6-(3-(5
- et hy| - b apothergrahadityemhen§r§H5- ner capt o- 44 1, 2, 4-tri azo
|- 4-y1) 1lddothbetgildbthent, e bhipbadd 8 sdédd i e fﬁouﬁ)%oniigting
-et hyl - 2, 4-di hydr oxyphenyl ) -5-nmercapto-4H 1, Z, 4-tri azo
| - #fyy1)-3 - nethyl benzo [d]thiazol-2(3H)-one; 6-(3-(5
- et hyl - di X6V SRRl 5 R -
a0 S EERE SRR sy B 3Rt Sy hbiRdfo-1.24
y| ytiezplep[ d] t hi azol - 2(3H) - one; and taut oners,

phar macegus j, GC ) 1S V@t £ } : .
01 at hr af S AR lou FEIERER Bt in Bl s Errcantp 12,4 ool
(1 X) i rEthy-6-{fmemaptovi(l ymeshyl+3sisdibydrord Haindol-5-yl1)-4H-[1,2,4]triazol-3-
parllthibcul arig_dio seful for treating or preventing

Nnzenec- -
protiterati’ve di sorders, such as cancer. |In addition,

conpounds(3qs-ethy-didihydtoxypleng)-Hpandreaptd-4d1y2, 415 @Eelt4-yljindolin-2-
treating cancer when given in conbination wi th other
antf™tancer agent. 5 The present invention al so

provi des-(@ajethyhplg-ditedroxgplichel)-Haneredpeo-4E)1;2,4-triazol-4-yl)-1H-

benzo[d]imidazol-2(3H)-one;
5-(3-(5 -ethyl-2,4-dihydrokyphenyl)-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-dihydroxyphenyl)-5-mercapto-4H-1,2,4-triazol-4-yl)-2H-
benzo[b][1,4]oxazin-3 (4H)-6ne;
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-



RA6 Y41 p X41 Y42% | X41 HO Ya2 N 42 NZ OH NN

(X) and tautoners, pharnaceutically acceptable salts,
woolosas®s) cl athrates, and prodrugs thereof, pEUS2005/041779

10 X41, Y41, Y42, Z, R7, R8-1&k o0, R 1, R4l , R46 and

p are defined as above. The conpounds shown in Tabl e

1 or cogﬁounds of any fornula herein, or tautoners

phabheseeldithiezal12(3 e pandriausomers. pharmaggufisglysceeptable salts, solvates,

cI pol ynmor phs or prodrugs thereof,
%ag{rﬂése Péd%%:g(tg{lgifttﬁéeo% Hsp90 and, thereby facilitates

15 t he devgpadlds of)ﬁommlfla Hp by theemtwm of K3$p8 and-ayp erticwlarly

ne r C

cerra el b e bt Bt live AU, o Rekitel I addion,

ty pmpounddoﬁfatmﬂg (IKm are patticularly plefu} iratresitiggicdnceravittenigoles in

in E g}b cancer cetl s and that cancer cells
§°IB ‘“Wb‘i" %E“rrtaf‘béa’}‘%r 48N biti on of Hsp90 than

snormal Thd presentlinviéation tlse providpotong®usdsdiaving the Tadoduda (X)or

conmpounds of any formula herein, or tauto s 20

phar maceutical |l y accept abl e sal ts sol vat eg;

clathrates, hydrates, polynorphs oy, prodrugs thereof,

are useful treating %Iiferat' di such as

cancer. Al though chg therapeultlc aggnts initially

cause tunor regressidgn, nost agents t Eurrently

used to treat's NaY get onlﬁc pathway to tunor

WO 2006/ 055760 PCJ/ US200p/ 041779 -¥7 progressi on.

Therefore, in man ,ther treatnment with one

or nore chenot hergpe : o,." t a turmr devel ops

mul ti drug resistanceyand no ong responses

positively to treat . One he advant ages of

i nhi biting Hsp90 acigpyity i _t"th several of its

client proteins, which are nost protein kinases or 5

transcription factors invol ved \t'™h signal transduction,

have begy &heMBrs! ghalackutiéally fdeptitile {alts, sBNNGS, BBiraes, ahd

cancer. Thus, inhibition of Hsp90 provides a net hod of
sh @fqdrugs thereof, wherein:

10 Xa1, Ya1, Ya2, Z, Ry, Rg, Ryo, R11, R4; , Ras 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 tumor regression, most

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



circuiting several pathways for tunor progression

si mul taneously. Therefore, treatnent of tunors with
wERsBED60 | nhi bitor of the invention either alpOEUSINN5041779

in conbination with other eh®&notherapeutic agents, is

nore likely to result in 10 regression or elimnation

of the tunor, and less likely to result in the
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Co b b éppatnt ﬁt?r@ J}eefO%OW@g @O&r%ﬁw@h log,pt preterre
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h b t nireate
riars. FREeIa0a BB Ah Y AIBaBRRG0 ROy A mreated
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| th kit
cerPiRyradie fra YU ABRT i oBEBHpqthiadDs 8F RS
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that the Hsp90,

c. 3 QgD P gL bk TeHALBHE Pt ARV B of
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nical trials. Figure 5 is a Western
25anahyknsﬂdﬂOfﬁemmeMHOSDDGWKasmdﬁ91 cells treated

with Hs 90 |nh|b|t ’g§ th

positi vg r?t ? olg5ap me%g %@g G{k sr%yt%rlrJi @A‘gﬁ%ﬁ ofthe

of ctiiepositine popfutation bﬂ{EI:EIZLBB celsltiested w1th 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.



treated with Hsp90 inhibitors of the invention or
17AAG (as a positive control). 10 Figure 7 displays

wo b@enesed t s of a nude nouse xenograft study tBCT/US2005/041779
determ ne the effect of Conpognd 49 on the in vivo
gromh rate of the human tunor cell |ine NDA-MB-435S.
Turmor bearing animals (8 mice/group) were
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fromthe sane study presented in Figure 5)

beanicffect anithediody (vsnng depmaly gryatwbwsh ﬁoepoqnﬂﬁ@ opies whicle
ti NRsePeiimyRek for a total of 15
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'* human
lung tumor cells. Tumor bearing animals (8 mice/group) were i.p. injected 5 times

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



wo b@edbaed of dosing were determ ned every 2- 3pOBYS2005/041779
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30

met hyl pent 3-net hyl pentyl, 4-nethyl pentyl,
cﬁ{}Pﬁ%‘%{@I‘“a?alﬂg’f‘ﬁyl hexyl, 4- methyl hexyl,

5 met hylrhﬁzitbﬁ ,emBocﬁnﬁhtﬁRhé‘lwnﬁﬂ’tlﬂds of the3nvtntiat &hyllbp QRddyih,
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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.

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

follows:
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v%lg;l)éllrb@ ﬁgﬁg}%&&mﬂe @oncﬂ gl%]%}/)ﬁ%;‘:ﬂtathye g&%%klém and branched

2 qumydlkenﬂs dRa)BYInyl, ang, 1-betedyil osbutdNyk ysopltyRhyl ppertenyl,

opt i gnal | stituted one or .nore
su Rentetdn- gleyhﬁg’g@aylh% hvafvi %ﬂf@nﬁe%%d%%xl Gy 1-
meeh_@)?en?l , Shkkdn@, 8 ThexdRN Q- heg&n)ﬂoi -Né&pyealyl, 8-hepredh Kitbctenyl, 2-
radi cal having from O carbon at oms.

25Re pFERENM-asieY 1cRAEEHA %zwgnxln%P%éyl Egeqenyr fgaenyl. 3-
1- retehyl 4 eQikeO Wﬁen¥l°%\‘5dp@ B4l Yok optionglPRBEtYed with one or
cyclohexyl cycl ohep cycl ooctyl,” cycl ononyl,
- cyrdr® @ypﬂ“%ctahydro pent al enyl , and the |ike.
Cycl oal Ky lusedg'nref%'rip fhe'teth t%ﬁ(yg?lt’ '11{%91?:44 sﬁtu%éﬂ&ﬁsttr'atgm Qi t h

one or nore su stltuents used ereln the term
c;beanemdk@nwchcdydmarhornhﬂwxg feom Dis) l)ﬁlcadgﬁe lafognsrpge 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-



10 aromatic al kyl radical having at |east one

car bon-carbon double bond in the cyclic system and
wo e@eiss7s@ 20 carbon atons. Representative PCT/US2005/041779

cycl oal kenyl s i nclude cycl op@htenyl, cycl opentadi enyl,

cycl ohexenyl, cycl ohexadi enyl, cycl oheptenyl,

cycloheptadlenyl cycloheptatrlenyl cyclooctenyl

cy bepwRtleihepnpyl, 1 vgbnyodoayrylehystynyl, 1-onynyl, 2-nonynyl, 8-

cy 215%’53’ i fi‘tcféF};x@F chieqa‘)éry ol d%@%? '3}{31 the%&@ | RRORAGSIBY Inay be

cy éen cdadi eny
1, @p@omllﬁ Slalstltewelhwﬁjrom apnomau@ﬁwentand the |ike.

q/cl ogl K80V HOLRURS ¢ tgcqo;%l@f% klgg}glal gtuﬁa't’é%sh Lbh&it Egolycycllc

ne or nore’subs use eréin,
5t erarklyl Inaailcrahhdvmg fram&trsZ(bmdaoalak)yris g&epmpentamVe\mcdmllmssndnde

rgr ? &é%- dl n gl?%cll%pr%w b cchldBu c[ogagﬁtﬁla%fc]lo%e)éyl ca/cloh%ptyl
[ ndy@ewtdﬁmyblpn&@l ecycfhﬁﬂeﬁylmnahﬁdro pﬁltaleﬂjar andailileel Cy&'lmelkyl

t 20 "h h t
L eBPR pa B or i HaTRare nilh Brastdnere ST Dy o
hal o gray ﬁsedﬁi&ﬁﬁﬁﬂﬁﬁlérﬁi‘lcyaodllaéngﬂ’ld&}ahs @fn@hkpS)r pole! esdic non-

trifluoro br ononet hyl roe

104 japaatia ey ra C?llhﬁﬂ% perasypne Céfr‘i’anlciif@o‘? 5%19% ‘tiﬂgtgﬂ"yc“c
hers@itdin alﬁmorab kOXV carboh abdins? | Reptes@itAive cydibaiienyIs mclude
attached to another  noiety via an oxygen |inker.

As cYderenisaylesyslopgifadienyl, Gmlklzﬁ%whl cgcla#mﬁﬁwépmheaﬁe@dp
whig aonef,taaiemcé(}@ﬂ)h&;qam@mtcpaaom;yﬁtcyckydc&dﬁ:ﬁyloage%etamenyl

I|n use herein, the term an aromatic ring
* acygloociairienyd, erglaneneaylpeslonprsdisayle eyclodegenplopyriadesadienyl,
15" aqu)_C}':lA 5 %ﬁlemly%nﬂnthtﬂaﬁeﬂ?ltangﬂﬁ lflden@y&ﬁal@{n?@%ﬁ‘s ‘may be

€s of Suitable aryl groups includé,” but are not
I i m»tl@@llr wbstpn@ﬁwth opgpymoresphshugateny| , 30 fl uorenyl,

i ndenyl 4 g%ulhg{é the"?{}g‘n 3y BQﬂ(ﬁy Lrleaﬁssan%llégls’@'ﬁup in which one or

benzo- f us carboécyc nol eti es such )
5, &ors Gadlestingdll) dwdwélphcmlydlcammylre}gmdl b%a haly gtsap, wherein

opth onald Qu 19 Rl%{iﬂ)&l?% s%#tgd 0K B! - C'lmﬁg\bﬁg-ggg'?%%g;ggg

| n one e e’ar roup is’a

20 PCT’halBﬂétﬁﬁT ﬁnarﬁ‘hgneth)mn wblnh) om:ﬂonhrea: hydgqgemmiical(sb_ hahebeen
L T e RN
an bmn)dmegh}m,upz ﬂxbhibroemyanncatobm@ll, leuompeﬁthleand}hehkb by a

(C1- 06) ne. gr o Repr es ative,.

ol uaes SR BREY a i Blam 3l St Sl oSred R
an(ihdidiyivialakexygeﬁahk@ﬂ groups may be optionall y
substlt ted th on r nmore supstityents.  /

25par el . A e etefh, SRR s B Bkl SRS sy St to
thaﬁoth@sndmpwagglogyg&nqxﬁk@ttachrrent The term
'(Cl-Co)al kyl ene" refers to an al kyl ene group t

has f r ofts Bifd betging fhe termy a0 ATORAHAENE Sty 8y Hfleaembwrocarbon
( ChidrBdylik ¥ ghRy&icQHESal & 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



10 preferred. Non-limting exanples of al kylene groups
i ncl ude nethylene (-CH2-), ethylene (-CH2CH2-),

WO 2@60py7bene (- CH2CH2CH2-), i sopropyl ene PCT/US2005/041779
(-CH2CH(CH3)-), and the |ike&2-Al kyl ene groups may be
optionally substituted W|th one or nore substituents.

As used herein, the term"heterocyclyl" means a
no nmwgmhe rigg,whieecin thy ring Sorprisene c@bort goms refemeskp Sjreisy as

a pg% @lic (typically having 7- to 20-nenbers)

het ac&ﬁ/cllc ring systemwhich is either a saturated

r| ng or Aa usetidetein, segermmGmalkyd’ mrartsiap anil grpup thagis atteched to

er ed het o
DR DL G B RS R R Pl ropy
scomeﬂzym 2phehygl- emymefapmbammxhyry:m tbalikey, Aralkyhgrowns aay ddee
has at | east .on car,bon atomr bsngéelﬁgnber . Each

hetOQPB%t“éSﬁ’I‘ stituing Wik AR5 QR Bar tted from nitrogen,
whi ch cap ugai @eflﬂltmém( &113/_1cne’r\l(e®r]§ to@m;nqm giloep th:atleead two
oxygen; and sul fur, ing ng, sul f,oxi de and, sul fo
oot eeespercat Trsyee Grbatkaans fafet Shkdims st bt
carnfefomicalto SREPIBS ARG, |S(ﬁ1g'ﬂ€&lﬁﬁﬂ(®{-@6)&ﬂcyldna gloupkeare
nmor phol i nyl , thjionorpholiny pyrrolid

10py rAreferres: ﬁ\{ﬂn-h%aﬂﬁwaamlﬁﬂof alkﬂ%ﬁ‘e&fﬁ%ﬁﬁ%lu eﬁ%ﬁ‘&%ﬁn&( )

val Sy IR E,-), QXpropy e (-(CEHBOHL-), lgc@wp@ta:n@l( ot CHITH)-),
25 tetrahydropyranyl,” tetrahydropyri ndi

n
t etand thedikepyMkyiangisrapps may b oRsleyal Ycﬂlhﬁt’&ﬁ?%\‘i%’ one or more
t et @Jﬂ%&h&t hi opyranyl, and the |ike. A heteroatom nmay
tituted with a pr ot ecting group known to those
of or di denyedstierdin, thetem chetgrqcyclylymeapsmpnaesycliG{gypically
hy [
15, aQ%g?,o%‘l g‘}p o%ﬁ %?QP&%CH@S?}?%Z% r};%tﬁégd {912bhnénbers)
hetletewyclﬁwngrmgtem evhightis eithgl ¢ setwratod ring glt?e@S@wltaFPdélﬁé' or
Sty
SRS k-85 b el n LBE) R doh QR o S HEontoms:
t hianddef tdﬂOt—membermemﬁrf‘ybte&W@mmp WSBossaems7 7Rypically a
"h eliegeiy%cgfl’;]&/ l’has ;leatFt.hq% ctaE n ator%ergn%nrggﬁbaegan%%c% h’eteroatom is
20pol m@gpeﬂldeﬁtl)hgdl@tedéronﬂfatmgenrwmgh cartproxgiized (cr,gzrlﬁ(m) at om

EncieisBr oyt rad TG dns Rl DRy SRl Ty RABSE e
ni trﬁ@gl&fhttaééﬂ&d eh dﬁ? ﬁetbfbat@ml (ﬁ‘:c?r@dn étomg l.R,egNé@)a)wf)?etErocycles
uaterni ze [0)4 ur.,..incl udi . 0X
e Bshol b A Rerp A inyb PR rRi erh A e
PY I pifk¢hzin h@l!ﬁmﬂﬁil' Wér@laét&ﬁﬂﬁ&imanﬁl@éb&ﬂ{nﬂd &hdhyaxetiphyl,

benzo[ 1, ]d|0X|n t hi en olyl,

25 i tgalysppyrapy; tg z%lyg'lopyraﬂd%%i%f%wfmgyrw&nﬁ@| i nyl |

PY I g HyMiothibphehyl] efyNiothidpy FanfiRghd vtk ik YA héﬂ:r@htﬁbﬁ' may be
pyrazinyl, a tr|a2|nyl triazolyl, thiadiazgl

i sowbstiferd with a ProRetpSEPRD ks JJH’E‘?)P@HF inpry ﬁ&lé}flmhgﬂa“ frp

| ndglinalenib hydrHééﬁ%Wﬁdg@H hmay B@ LR @1ed lwith a tert-butoxycarbonyl
benzi ni dazol yI',~ benzot hiazol yI
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.



benzot hi adi azol yl , benzoxadi azol yl, indolyl,
t etrahydroi ndol yl , azai ndolyl, i m dazopyridyl,
waoRiesazTbe nyl , purinyl, pyrrolo[2,3]pyrimdi nyPCT/US2005/041779
pyrazol o[ 3, 4] pyri m di nyl, irmR¥azo[1, 2-a] pyridyl,.  and
benzot hienyl. In one enbodinent, the heteroaromatic
ring is selected from5-8 nmenbered nonocyclic 15
het er oaAy hsed hengin, thglsmpbptatoarsmatie’t, Sladteradry]l” of like terms means
he ' - ‘ot r
rag S OLRIE D oy M R RE AR i g o i ARt BHE
h e trembens @nd biecor npore hettreatom ripks meinrbges. et leatevoaterh igr oups
may_ be tionally-substi i :
i 2R R Rlabl ifontah B BRERH TN or
5" ( ghgtéraized; @aygeh! andealfis, moluding sefaxélchaed swlfony.c Remese@Btive

ri of nenmher.s, wherein at | t o car .at om of
R g Rt I GO
?gmﬁbgﬂ]mx@fﬂmhj@y}, b}aﬁol?( oX‘aizdilifyD gﬁeiﬁgzoBe,uh'ﬁscﬂm altsb?la‘ﬁolyl,
heteroaryl s | nclude furan t hi enyl, rr .
o aUBPYS P el b aZoph PRIGR R, PYiaEh sy o asiny,
PY krfaz6llyY khiadi&0tyliieaeinyliny], Rydaddly N ¥énzokdzbBE Gkdofuryl,
t hi adi.azolyl,, and the like. As, ysed herein, tF term
10+ enslpligpdr laawppyrmbﬁéra%myla?eaﬁ*&v? Obréi’s?za@w Y 25
ri B&zefhia@;aaaybsé&oxmb?i, fhddlyl, i&RadreeolgRERMEBI,0mM Of
the ring iis replaced with a heteroatom such as, for
ex dnidreopyr.quimazeliny}. ggranl.gprelel3 pyrimidpbsent at i ve
( C?}Ja_%lé[lb,Q?ﬁyY'!nﬁdihﬂ?inH@@zoPYI-a]gyxlidyl,I%H bélB2 Ay In one
pyrazinyl, “triazinyl, tetrazinyl ‘and the Iike. As
us eabpdimentnthe heferopremadic rieg is seedted fkgm 5-8raerplered monocyclic
he . r . i t . 3
15 byhgt&?%rﬂ%alqﬁg F&H%f altSchmefl Gl l@&ﬁﬁpohlﬁéi’lc 3 Rétgl%ﬁrygl‘ir%*ﬂ

ene. Representative heteroaral kyls ™~
i nehathie groupmyayibdiaheitherd garpaneabam or Pheterpitem.othg|hptersptpppatic

im - - I .
PO RSt e 7Bk Bdubiifny ! SRGRUT SR ted wit one o
be mmpd substithdmys. substituted with one or mor e )
“hal o+ ] hefdh, UFEm B Shdlerod 1° il PG AR Hhter ot
20 subiag bf Jimemberk,ovheadin atl léast oneahibyh etom, of slickadngyib rephakéd wigh 2
cycl oal kyl 5 cl oal.kenyl . heterocyclyl_ aryl, .
ar FtﬁVI"l%g}/r'rﬁé’fté?So g‘% grample, § x%geep,esrugﬁrr Al n&%fcrgeé.r %fpﬁgs)éptﬁmeu de
aﬂycssh}dﬁéibeirylw mlud\tﬁﬁirﬁrkyll,\/thileh}%l,fpyrm e & o&ﬁz&ﬂ)}l,eirr?d}ﬂplgu ltlﬂzliznfyll,
the invention. - Exanples of substituents.for. an ,
ol RpEAB raeeiy FORERRTR ez Byl sz Prisdiscglyt 654 e -
Ret er oCx§ lhséJld ilel[%ﬁﬁ./ theltamai(@)heterbﬁ{yle mala?ydn ar%ﬁa;c heterocyclic
eteroaryl al kyl include an optiona substituted .
253l Kipg of %W%‘B?‘Fdﬂ!ﬂr?‘?/a eAss Pnecatoey atﬁ’(“k‘gﬁl&ﬁ rnggpreplace with a

opthieRalohysudPass B Skdrhplé, dely@h knifi¥den oRBulfRPt REptadehtdtive
substituted cycl oal k(;/lé’ an optionall i/ substi tut ed
X )

cy éFobgtsrasryls inchide ppidybrpyridszingl pytazimyl dipzinst tgaipd g the
anppptional ly substituted aryl,
As used herein, the term “heteroaralkyl” means a heteroaryl group that is
30  attached to another group by a (C;-C¢)alkylene. Representative heteroaralkyls

include 2-(pyridin-4-yl)-propyl, 2-(thien-3-yl)-ethyl, imidazol-4-yl-methyl and the



an optionally substituted heteroaryl, an optionally
substituted aral kyl, an optionally substituted
whedenss7ad kyl , a hal oal kyl, -C(O NR28R29, - C( SpdRR8H89041779
- C(NR32) NR28R29, - NR30C(O) R324 - - NR30C( S) R31,
-NR30C NR32) R31, halo, -OR30, 15 cyano, nitro,
hal oal koxy, -C(O) R30, -C(S)R30, -C(NR32)R30, -NR28R29,
- Cliy). GR3Erparalkg) SIPRIGry be @pﬂ@@)lm@gtltutem(n@)ong or more
- O%bg@ﬁ%q OC(NR32) R30, - NR30C(0O) NR28R29,
- NR28R29 - NR30OC( NR32) NR28R29, - OC( O) NR28R29,
- OC( S) N2 8462 Aerein(XBe MRB2 hNRRBIRRH* hal (NRBR.AX B) €Ft3-Br or -L.

- ([\EQ?OO)CE %{%&% Sﬁﬁﬁg@%%gf @%r& %&g%@@ynﬁb cycloalkyl,

5- OSQ&D%MR?I&R!E&QC}QM ,-aNRIDSID) mmgz&d hgtmafalhyl REBipaind
or ea OCCU nc ar e nae n I
op B PR LGB PUEBA L foee ablf PP BT nvetiof”
su Eﬁ&ﬂaﬁﬁlé@ STubstituesd Yor.analkyR ﬁlkb/léﬂ@alkyn)ﬂ Lbhl’é)tnlyt uyce@hlkyl
al kyny an optionally substituted

|
oI nienyh bbeniebhath 9T o sty S il gude an
su @ﬁt‘idnﬁﬂbﬁ QibstrieG LIRS Bl Yhtiondlly su@@&ut&nakwl s Bpfdkiy ed

an optionally substituted hetero
100 pﬁ‘Fk@WﬁFeldy"‘ sylsﬂb@tﬂpe%kYéabS&lF%fWPloaleyl %‘hORS'ﬁf‘?lb’r%leftV‘ted
su @?Jl?] il Bglwd %J‘Sﬁtf%ﬁﬁfyashgéfﬂtute@ﬁet%c@[‘ @n Bgt%ntaﬂif Qibstituted aryl,

t oget he nitrogen t ey are attache

i sappptionpldy upstiuipd hetergarglian h@toéiﬂéycsyéﬁwte%@raufpﬁ AR PREonglly
S URSdtifutds G NG oaq{a}'claikgﬁg@ ﬁ@gl é@mgﬁg

occurrence are, ‘i nd epen tional

s ubSENRs2)NBokRad, kNRgoC@)Rert [S)Bs1. 5B (NBB:é%Iﬂ ,ahak)e rigso,

1530 oS! A8 Halba BRSOt BV Ik AINRRRLOTEIOORso,

cy eCE3DRaNYT(NRa)OBpt +Q¢(Q)Rys, SR, t@@@‘IRBeDBe[r ocycl yl,

2008k 66 AR e SRsb b Bl S R SRR AGEhRakc,

het—@C@e)ngRzga{O@xbmg,pNRbgRyg, SNRsC(@)ORad I‘ﬁisdl?(}S}}@Rmor an

cachEoR s S OhEh pEhdGh: AYEsOR NRaTrty

20S ubo$(0)INFaeR 3! dnyRmsam)mesR@m a/hbrymsmbatd Ratferkaah kenyrknce

an opti.onall sti tut | k I n tio .5

2 B e reatedy R ogyenalig sibsti R ate f B SR tyipited
CYle@ﬁgll knpptiona®R seHatitubsdalidyyyl, au&;ﬁrbnztnytsasktilm&caryammw bn -
an ti onaII subst%SUt ed

o utsBRanaly stz gyes kepnyl, %0%189?1 bt W%fﬂ‘kf‘é&rg“ﬂﬁ%an

ar ab#ofally fibsifel @ Rg«li lah Y ﬁéﬂaﬁy bd}zl)i%tgtﬁféd B@tbﬁ)ﬁ ,ah I@lﬁ'l(gllgg}é
- 0 or

25 pC(SFg?FIW@S@F?”%&E R epﬂf@alli & P%‘é% éﬁerémw or kzs&n Ros gy
&%eﬁlepwnlln tHehitrbgen 0 vﬂﬂé‘ﬂ thé}oaﬁe aﬁfické/d is oﬁﬂ&ﬂagﬁkdb)!ﬂltuted

ene, a heterocyclyl, ﬁsaturate portion
of hatC@ICkféYiW Optt(yléllbbsallbktéhtﬂi hctsﬂowy yl, aral kyl, and

het er Oaf{%l aIﬁH hhl%roégaﬁ occdiFt¥nce are, independently, H, an optionally

substituted alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl,
30  an optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl, an optionally



al so be substituted with =0, =S, =N-R32 Wen a
het erocyclyl, heteroaryl, or heteroaral kyl group
W@ onEas3160 @ nitrogen 15 atom it nmay be substpeTUsSOD041779
unsubstituted. Wien a nitrogeh-atomin the aromatic
ring of a heteroaryl group has a substituent the
nitrogen nay be a quaternary nitrogen. As used
he shistituteti hetetoaryigsn' bptidjally substitufsd iadiyl, or amdptiomalisnsubstituted
ar g use la er changeably. The terns "subject” and
"p FrERY " er to an ani mal (e.g., a bird 20 such as
a chi ckrg, fogemh locaurrehaeris éndepandestlynHmmadptiongdlysshibstialied/alkyl,

| .includi i_mat . 0. L pi
norbastioor b led ] of Rty b lprea BFV poofonaty
5 mmhm&adyao@kylmto@né@ng substitupsdrtkelyalkalyl, apaptimealland a

hu referaply a hu . I'n one- .
i heterorusT, B GionaTS sHos ez SRR subited
a B@cexrash@n Iaﬁabudnengsubstﬁutb@aﬁﬂayl @R vptidahllly Qibstitiiee Pgteraiicyd
(h a dog]?ﬁcat(j mea(g)ﬁRZS or rabbit). In a
precf; DRaec-CEMNRepRasrS (Opre & B $#8»8 human. As used
herei n, p tfeeabiPodurrbRUEE mdé;?efl@én‘%lyt Por®; @A®UP havi ng up
to four ‘atoms.  For exanpl e, 1ower al kyl" refers to
10an al kyhisfadjioedl having from 1 to 4 carbon atons,
“lower g éaeeﬁ,xn a'ikeﬁ %gaoatu@yl an&néf{éla fearBeyeuA, A gnﬁ;atdrgw

al kenyl " fers to an

al Rotiph of adk@al, ch@wlk@ygﬁ%mﬂ apkyl, @dm@f?a@dkyﬂrgr%upssmay
r e§RE 6L Libsit ted%e-%)s— ngyggt ed otherw se, the

COﬁpOUﬂ S O i nvention contalnlng reactive .
funct i oWakn g h@t@xpsy%ﬁu@tcr@syl(whmmtalkxl gioup cordaiRs a nitrogen

15 g%&gﬁw&%g&%};&néd@i g}xs’g})nﬁﬁlgemgrpg §gﬁ?16a(?om in the aromatlc

pr dhgof aelnbtﬂearyl\,gmup/las a sibstiwerft the' rﬁtrogee ctaydbe de]natvmalryv es"
are t hose conpounds in which a reactive site or sites
ar 8"§F8tked with one ore more protecting groups.

. Exanpl eAs oded Setleinathle eerips bﬁub;ebﬁ”ﬁg)agmﬁum ‘htamn’mjfdareu;eld

| .. met hoxyneth
0 w8 o ihe RERE Yostiell et o e S el (g  bird
20 an gudhhea bhllkl&:él dﬁ)agrwhe&ypér aSlﬂd'uhxabllb ,Preferable amimired inchgling a
roups |nc uae en car nyl., . .
AT (o My Pre, e SHebVAYbiL guinca pig, gaf cat, dog, and
1wk Mhdraeﬁﬁm&t@(eyg Liabrkefyhint faiBee)and E&ﬁlﬁ’fﬁﬁ)eﬁndcﬁlore

SU|tabIe thiol protecting groups. include benzyl, tert-

buPipferably g hyman. rFEPﬁ%?(?‘?Pé‘PHW thhybicRes F PR E“"@i‘ mal such as

Sub Ak a%nﬁ’a[l@é%ci héiee, %@megso@h@epwrhpet&a WA dbg chf) fifeaig
ordinary skilT in the art and i ncl ude those found in

257, oyyablipe dhapreferrgd pbediment ife epbinshis 2imengani ¢

Synt heshgysed ABRInY¥He @éfm&lmsreférf‘ﬁ) -a S Bthavig up $Sfbur atoms.
herein, the term’ corrpound(s) of this invention" and

si Fipt exempley m¥owerdlien srefess @ ap ol biadigal drving frem lo@ cprbon
(1 lagoms,(‘llénllgr’all&)kw refels "‘—({)-Yb?-&)gl\@l. and al¥wlek leer(}Jl’Qr’“lower

alkynyl” refers to an alkenyl or alkynyl radical having 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



(X), or Table 1, or a pharmaceutically acceptable
salt, solvate, clathrate, hydrate, polynorph or

w@r@dnsgged her eof, and al so i nclude protected PCT/US2005/041779

derivatives thereof. 15 The.gg@npounds of the invention
may contain one or nore chiral centers and/or double
bonds and, therefore, exist as stereoi soners, such as
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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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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.



15 conpounds of formula (I) are particularly useful in
treating cancer when given in conbination with other
wandssaeeer agent. | n one enbodi nent, in the pOpswOsie41779

of formula (1), R5 is an optggonally substituted

napht hyl . I n anot her enbodi nent, in the conpounds of
formula (1), RS is represented 20 by the follow ng
formula: (RO)m wherein: RO, for each occurrence, is

I ndepen n&l a3 e1’1tnyert1itonsel ected fromthe group

consi st ) substituted al kyl, an

opt i onafrhe/presthsinidntibe emedniassel conifoud G g Fofibulas (1), (ID),

PCT 05/0 7 - a ptionally substi.t d
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ar PPIymarphs gad Adues herabfs (1 PRR 2SRCGhERGIYSgR proxjdes compounds
oPlok RRablaYT) 85 8% Fértidersh: aral kyl, an optional I'y
substituted heteraral kyl, hydroxyal kyl, al koxyal kyl,
hal o, 5 cyano, nitro, guanadi no, a hal oal kyl, a

het er oal kyl , -NR1OR11l, -ORS, - Czp) R7, -C(O OR7,

O

-OC(O R7, -C(O NR10O -NR8C(O|R7, -SR7, -S(O) pR7,
-0S(O pR7, -S(O PQOR7, R8S(O) NR7, or -S(O pNR1loR11,
-S(O pOR7, -0OP(O ( P 92; or two RO
groups taken togeth carfpon atons to which
they are 10 attached forma Yused ring; and in is
zero or an integer from1l to ¥ —WNerein R7, R8, Rio,
R11, and p are defineti®as above. |n another

1oenbodi nent, in the conpounds regpresented by formul a
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15\ égmégfmﬁs? of formula (I) are particularly useful in treating cancer when given in
combination with other anti-cancer agent.
In one embodiment, 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

<

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

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



I~ 1 1 I~ ""X7 x6/ Xg X6 X XX6 X 6 6 ~r~ V WO

2006/ 055760 PCT/ US2005/ 041779 -41 X7 X X, X, X, X7
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substituted aryl, an optionally substituted heteroaryl, an optionally substituted
aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, halo,

5  cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, -NR;oR;;, -OR7, -C(O)R7,
-C(O)OR7, -OC(O)R7, -C(O)NR0R;;, -NRgC(O)R7, -SR7, -S(O),R7, -OS(O),Ry,
‘-S(O)pOR7, -NR3sS(O)pR7, or -S(O);NRgR11, -S(0),OR7, -OP(O)(OR7), or
-SP(O)(OR7)z;

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, Rjo, Ry3, 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

/

(R9)q

(Rg)u

\

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:

OSSO NS
Xeo A =Xe )\ P X X P Xa/
Xg \ Xg Xg



WD 2006/ 055760 PCT/ US2005/ 041779 -42- x1o0 and \\ X10
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wo paepssteent |y CH, CR9, N, N(O, WRL17), provpdpusiobsos1779
at | east three X6 groups aredindependently sel ected
fromCH and CR9; 5 X7, for each occurrence, is
i ndependently CH CR9, N, N(O, N+(RLl7), provided,that
at | east three X7 groups re i ndependently sel ectad.

from CH & each>qccurr§nce IS
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NR17 for eac 7occurrenc |s |ndébapdentlﬁ N or
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IS S Iected from CH and CR9; R17, for each occurré&nce,
is independently -H an alkyl, an aralkyl, -C(O R7,
-C(O OR7, or .-C(O NRLOR11; wher ei n R7, RO, Rio, Rll
and p are defiymed as above. In another enbodinment, in

t he cqppounds repr esent ed by formula (1), RS is 15 an
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5oxazol o[ 4, 5- cfpirldinyl, an optionally 25 substituted
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-43 tetrahydroindolyl, an optionally substituted
azai ndol yl, an optionally substituted quinazolinyl,
w@pooepsizemal | y substituted purinyl, an opti onabdyus2005/041779
substituted imdazo[4,5-a]pyzidinyl, an optionally '
substituted imdazo[1, 2-a]pyridinyl, an optionally
substituted 3Him dazo[ 4, 5-b] pyridinyl, an optionally
substituted 1 i m dazo[ 4, 5-b] pyridinyl, an
optionally subsiituted 1H i m dazo[ 4, 5-c]pyridinyl, an
optionally subst\tuted 3;L|n1dazo[4 5-c] pyridinyl, an
optipnal I'y subs R¥r|dopyrda2|nyl and
optionally su ituted pyrkgopyrimdinyl, an
optional Iy subf{ituled p¥rrolof2, 3] pyrimdyl, an
optional | y substi}ite wpazol o 3, 4] pyri m dyl an
optional |y substituted cycl opentai m dazolyl, an
optionally substituted 10 cyclopentatrlazolyl an
optlonaWP?e§ubst|tuted pyrrol opyrazolyl, an optionally

substi t i a6 AW 6RLiPédEE ci%aépehdmﬁp cmpr@ wlw(xo), N+(R17)
substituted yrrolotrlazolyl, opt i

su nmvuleéﬂ@aaté@ﬁtztb{es)?% [§T QRS Rre quqpeaﬁattwéﬁle@ﬁ%ﬁamr%ﬁ gnd GRo;
sthe co ?%‘rde%cl{ @&ﬁ@éﬁ@t@&dsﬁénﬁ&mg@ oizlg)N rfe@ I$"(RAY)

otlona substltuted’lno era 5 is an
i nmvyied ﬂ'@paté@émmes Xogrqupgare 1rsiemdplalm Sﬁkgct§<ﬂ fromtGH and CRy;

formul as I%g:r?bagf%%c }}g,ﬁeqsm\&%%&énﬂy dﬁ%i”cHﬁg,@}ﬂBﬁ& SI S\,

al kyl , - a%'ower OXY, haloal kyl, a
habﬁbl«dﬁy% and | ower aIkyI sul fanyl; 20 R34 |s H, a

Lover Al fbrcadl ol HUETic B dkhgaRlrand Ring B and

Ring C are op I ona tute ‘one or nore
10subst i t ¥enfes cachloncumoceh @srmdaemmﬂ@ntlilse(aﬂa CRa N, N0k dhffounds

repres e cted fromthe

or B8 § e %‘tqigaﬁ{ SHeRlb sttt P RS 250057 04170
- 44 X11R%]1r é!acﬁﬂcc_mebfceXibindéjaﬂldbﬁ(M—I-l, an alklyl, ah analkyl, -&0@)R7,
X1 3C(8( 8)R7, Qlj;(&ﬂ\ﬁ{w TH V\M%rem k7, Rg, Ryo, Ry7 and p are defined as above.

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

15 an optionally substituted indolyl, an optionally substituted benzoimidazolyl, an
optionally substituted indazolyl, an optionally substituted 3H-indazolyl, an
optionally substituted indolizinyl, an optionally substituted quinolinyl, an optionally
substituted isoquinolinyl, an optionally substituted benzoxazolyl, an optionally
substituted benzo[1,3]dioxolyl, an optionally substituted benzofuryl, an optionally

20 substituted benzothiazolyl, an optionally substituted benzo[d]isoxazolyl, an
optionally substituted benzo[d]isothiazolyl, an optionally substituted thiazolo[4,5-
¢]pyridinyl, an optionally substituted thiazolo[5,4-c]pyridinyl, an optionally
substituted thiazolo[4,5-b]pyridinyl, an optionally substituted thiazolo[5,4-
b]pyridinyl, an optionally substituted oxazolo[4,5-c]pyridinyl, an optionally

25  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



X11, for each occurrence, is independently CH CR9, N,

N(O, or NM(RI7), provided that at |east one X11 is
wOR2005083760 or N+(RL7) and at | east two X11 gr oupST/@8s®0%041779

i ndependently selected from@H and CR9; X12, for each
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N+(R17), provided that at |east one X12 group is
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N ot o ARG b, 3 popb i sublibued

| niraidazdMes-afpytididy remoptional lycobpivutedlisnidazpll2sgpyrédinitlyan
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opﬁwﬂqudwgraleg% 3]Pmr@dylaP&%@Pal%asﬁg%qt?%wmo% 4]pynm1dyl

Sul@ﬁBbﬁdﬁsﬁﬁs&y&h@@b%ydpen@m@ablyp A bptfons P &bktitite@ d
cycl oal kenyl, an optionally substltut ed heter ocy l(fy

10an cw@neaﬁmalze/lyls %@RtIOP%HYééFb%NFd PYFPIop¥TaZelth PR gptiona
Ay QRstiRRAlpydoRHRSSIVE b £
ar a%{lﬁ%ﬁngg{@gﬁfﬁ%ygggt [ %,ut eoll hetﬂgr gar al k%/l ,
haIOptlor@ilhmbstlwedlbWO thieard no, a hal oal kyl, a

het er oa [ i
Rote) R7M%8'('“6§%§@8¥“%‘T %‘ Ry °g'9€é(( o] %ﬁm ]sbj SRI%Ma @ Rs s
- Casp@idnally substB)tiRirdpiyl  Prefefaliys ROR2n md@( mywnted by the

8)SR7 -OC(O R7, -0C(0) OR?,
15 8&'\'&%’}@&% -SO(Q R, -SO(0) ORY,
- SC(NR8) OR7, WD 2006/ 0557 PCT/ URQ05/ 041779 - 45
-OQ(S)R7, -SC(S)R7, -SC(S)|ORY, - OF(0) NRLORLL|
- OC( S)NRLORL1, - OC(NR8) NRLOR11, ,f SC( O) NR1oR11,
- SC{NR8) NR1oRi 1, - SC( S)KRLoR: " ~OC( NR8) R7,

- SC(NR8) R7, - C( O) NRLORI|1, B, -NR7C(S)R?,
- NR7C(S) OR7, - NR7C( NR8)IR?, 7C( ) OR7, - NR7C( NR8) ORY?,
5 -NR7C(O) NRi oRi 1, - NR7OCSHA . - NR7C(NR8) NRLORL1,

-SR7, -S(OpR7, -0S(O) PR], -0S(O pOR7,

- 0S(0) pNRLORL1, -S(O) pOR7,| - NR8S(O) pRY?,

wherein:
Ras is a halo, lower alkyl, a lower alkoxy, a lower haloalkyl, a lower
haloalkoxy, and lower alkyl sulfanyl;
20 R4 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 formulé D, Rs is

selected from the group consisting of:



-NR7S( O) pNR1OR11, -NR7S(O) pOR7, -S(O PNR1ORL i,

-SS(O) pR7, -SS(O) pOR7, -SS(O pNR1oR11, -OP(O (OR7)2,
wo@R068576) (OR7)2; and n is zero of an integer PCDUB0$/041779

4, wherein R7, R3, Rio, Rll.44and p are defined 10 as

above. | n another enbodinent, in conpounds represented

by formula (1), or any of the enbodi nents of fornul a

(1) in whiehparticular grop§are di scl osed, th

conmpoun¥ii s represent ed theNgoll owing stri

formula:]] (R6)r| RR5 RS / NR = NR34q 15 ere| L

R3, R5, xand xare definedyas gbove;. and R25X|s a

opt i onal stituted al Kyl, @R optionally "X

substi t ut ed| al kenyl,, ah\\gpti onal Iy substituted

al kynyl, an} optionally substituted cycl oal kyl, an

optionally " substituted cycl oal kenyl, an optionally

subst i t whadinhet er ocycl yl, an optionally 20 substitut ed

aryl, opt i onal I subst.| etgr
option a%l‘1 %4 u%cgtolcf R lse{rr’&aﬁp& q%nttﬂ éﬁb i %)qh 5@} or N'Ry7),
su lpﬁdvidedltlﬁdatl’leisemrmaflaisw IN(ODLair o (Ri))and)at ledst tva, X1; groups are

v hal, pal t I kyl, alk ,
harraﬁmz@?&ﬂ RREBRIT O RS 6 ) R, - () ORT
-GS RT R S e Gl S S(ORNIEY,

49%7 %NRS )—)F7 gwcg)lé)?en%lﬁ sﬁ};gg &QT%S‘)?; and CR9,

- SC( O) RX,s, f@@&c@o@tﬁenc@ﬁ(lmérﬂaﬂﬂy O@(S@)BYNR*/ FENR), X7,
-SC( S) QR?, - OG( ) NR1 OC( S) NRLORL1,
- 17 a@d@%}?m GPan - SC( NR8) NRLoR11,
10- SC( ) Nﬁﬂe&%@r em%ﬁ%)ﬂom ponhdsYesh:&Rhted b (Q)ﬂﬂﬁj(@)%r]any of
WO 2006/ 055760 PCT/ USZOOS/ 041779 -46 -NR8C(O R
- Nitrecmbpdimentsioffermaiadizn whigkpestisimay) wups aNR‘?%‘Eé%j’
- N&@Mﬁh&%&sen%@%%}@ RAARE drucn M 46#mRINR10R1 1,
- NR7C[NR8) NRLORL1, °-SR7, -S(O) pR7, -0S(O) pRY,
-0S(O pOR7, -0OS(O pNR1oR11l, -S(O pOR7, -NR8S(O) pR7,
- NR7S( O) pNRLORL1, - NR7SLQ) pORY?, ©) PNRLORL1,
-SS(O pR7, 5 -SS(Op S(O) pNRioRi 1, -OP(O) (ORY)?2,
or -SP(O (OR7) 2;

(Re)n - V/Fh
N——N
R3
15 wherein R, Rs, and R; 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,
-NRioR11, -OR7, -C(O)R7, -C(O)ORs, -C(S)Ry, -C(O)SRy, -C(S)SRy, -C(S)ORy,
-C(S)NR;oR 1, -C(NR5)OR7, -C(NRg)R7, -C(NRg)NR0R11, -C(NRg)SR7, -OC(O)R5,
-OC(O)OR3, -OC(S)OR7, -OC(NRg)OR7, -SC(O)R7, -SC(O)OR37, -SC(NR3)ORy,



k is 1, 2, 3, or 4, andr is zero or an integer froml
to 3, wherein R7, R8, R10, Rl11l, and p are defined as

w@bwemss7bmn anot her enbodi ment of the conpound PCT/US2005/041779

5

10

15-

represented by the above forgsla, 10 Rl, R3 and R25
are each independently -OH, -SH, -NHR7, -0OC(O NRloR11,
-SC(O NR1oR11, -OC(OR7, -SC(OR7, -0C(O OR7,

- SEDCOIPRY, -SCEHROYFRB)OR 75 QWZRM, SE(ONRAR 1,

- SO BT Rl SRt SR NRoBr PR e R
: SAOTRR N, éSC(NF@ﬁBB)miNRmEQ( Nﬁa@m% -mﬁﬂ??) gug[j
r ep&&éﬁ% Hﬁ%%ﬂs) @:ﬁk‘i Nﬁh\g%o ar engach
LQ%?%RIORE‘f oy fsﬁﬂmm{’u N el Pl
sunb e SPRC SRR O Roh e O

al k r-8¢0 i SRad)LRS, ot DRt ed
MRW(©) ARG, }szo OR?, ()RR IRE @b)h;t fstdgt 3, OR,

cycloalk n_o su

hetﬁ(m 19, Qﬁ((@b@ OnAaT ((g)ﬁggt)? tal]ged aryl, an 20

opti onal, hyzew&sdwlﬁtbge? dohatis moaﬁafkm REMRORLI R aédd)b are defined

substituted aral kyl, an optionally substit ut ed

hetepkoaeal kyl , -OR7, -SR7, -NRLORL1, -OC(O NR1oR11,

] ﬁ%g 0O 8&1\13 € M%)ngn@lﬁ\lﬁ}r%(&glds re%e@)e@é( fgrgiQ(an)Rgr any of
(ﬁk@h@lﬁ%nt&@@qﬂ@(@pm which mmlgqgm@m'pre disclosed, the

- St B SRR e TR 25

- NR7CH2C( O) NR1OR11, - OS(OffsR7i - SS( O pR?,
-NR7S(O) pR7, -0S(O)p 11, - SS(OReNRLOR1LL,
.,

- NR7S( O) pNRLORL Bzs . -5s(|0 pory,

-NR7S( O) POR7, -OC(S)R R7, N\IR7C( S)R7,

- OC(S) OR7, - SC(S) OR?, SHQ RRLOR11,
-SC(S)NRIOR11, - NR7 , OC( R8) R7,

- SC(NR8) R7, - NR7C( NR8) R7i 30 - SC( NR8) OR7,
- NR7C( NR8) OR7, - OC( NR8) NR L S r{]hS) NRLORI1,

- NR7C( NR8) NRLoRu, - C(O) R7, - C(0) OR7, - C(O) NRLoR11,
C(O) SR7, - C(S)R7, WD 2006/ 055760 PCT/ US2005/ 041779

-47 - O(S NRB) ORY7,
- o(NRe) B ere“‘&m&?ﬂ Repraenifadpiile it ) 00
-S(O pNRﬂ;oRm thmnal}yS@BB)tilﬁF?Ed alkyl, amruptlhlmllyem&sudltawhltenyif an

! ety a3 AfaiTan Shupillaalios ik oMY, afSioRli

aI K@b@}dtuteal dyoraslkersd, lay |op150rﬁlllj/ §Lﬁ)l§tytht,ed heterobﬁl)ﬂféhldptlamKIﬂyRQ
urrence, dent |

h
20; hréulggc oa@an@ Qi P?Pdlyéf‘bs“%—? ar)ﬂ,a n op%gnq?lg\ﬁg stlgu?ed

25

halaggity Vah opidralQ subdtilueddeteflakeyMyl, halo, cyano, nitro, guanadino, a
haloalkyl, a heteroalkyl, alkoxy, haloalkoxy, -NRjoR;1, -OR7, -C(O)R3, -C(O)OR7,
-C(S)R7, -C(O)SRy7, -C(S)SR7, -C(S)OR7, -C(S)NR10R11, -C(NRg)OR7, -C(NR3)R5,
-C(NRg)NR oR11, -C(NRg)SR5, -OC(O)R5, -OC(O)OR5, -OC(S)OR5, -OC(NRs)ORy,
_SC(O)R5, -SC(O)ORy, -SC(NRg)OR5, -OC(S)R5, -SC(S)R7, -SC(S)ORy,
-OC(O)NR;gR11, -OC(S)NRioR11, -OC(NRg)NR oR 1, -SC(O)NR1oR1 1,
-SC(NRg)NR;oR11, -SC(S)NR1oR1 1, -OC(NRg)R7, -SC(NRg)R7, -C(O)NRoR i1,



| ower al koxy, and a |ower al kyl sulfanyl. In another

enbodi nent, in conpounds represented by fornmula (1),
woroanys7eé the enbodi ments of fornmula (1) in wiwk2005/041779

particul ar groups are discloged, RL and R3 10 are

each, independently, -OH -SH or -NHR7. In another

enbodi nent, in conpounds represented by fornmula (1)

or “HRYC(OBRy, miece&)mdme@(tsd_ scl)hf, “NB/GEIRaIRG | INRA(QORA
t
P N ENRO P B RO R HRECts iy RARCHI MR 1
e S oSO 0 b e,
NS (o MR IR et RN I IR e e R T S IR
5an _sSYY IR AISKY0)MRSR | | 10Ped)(ORKY, vy -SP(OY@RY),; hal o,

nitro, an optionally substituted cycloalkyl,
hal oal kif#s 1 &> 8ptidHal |y substituted heterocyclyl, an

opt i 0na} {sYerooh B inkdolt Bsh Ry 3, wiRkei®RY, IRQRb, B4, and p are defined
substituted heteroaryl, an optionally substituted 20

ar @86 R8Ave. an optional |y substituted heteroaral kyl,

-OR7, - ~NRlR] N REsLmula
CNR7C({ O BT o R oq%ﬁ’%%,x@%(ﬁé@%;mr?ﬁ%ﬁ O Ry, o

10- OBGeRH Ros SOEIh GRPPendsiyCOB) itk -NHBoHOE(Q)enoRir
saB g dh OISR T Rl e
- SEHRHANRBIRRR;, -OFO)IR7 CECDERE 7, -SEE3)Ry, PRE(S)ORy,
SRR e R S RS PR, s
- SSPOINKRFHIR,, -SRRBEORORIL(0)(OBa)Y, 8) FP(OXER()3) R7,

152006/ 058780 B TLIO0B b TR oSG popfCtormute,
- SE( Shd\R] frREA4ch, intiEpAades)INRITHR1-BH, o OJVNRS) R7his case, Rg can be an
NP v R VRO ) SRR
- NRsti i) RN pIRdykano,-HaloOhiRé, an opGoRAlIPRIbstinEdQybiRdIRR]L 1,
ECEMEELRCEE AN CT DR T CE

20~ Sop)ieHARY substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteroaralkyl, -ORj, -SR7, -NR;oR}1, -OC(O)NR R,
-SC(O)NR¢R};, -NR7C(O)NR;0R11, -OC(O)R7, -SC(O)R7, -NR;C(O)R3,
-OC(O)OR3, -SC(O)OR;, -NR;C(O)OR;, -OCH2C(O)R7, -SCH2C(O)R5,
-NR;CH,C(O)R7, -OCH,C(O)OR7, -SCH,C(O)OR7, -NR7CH,C(O)OR3,

25  -OCH,C(O)NRjoR;;, -SCH2C(O)NRjR11, -NR7CH;C(O)NRgR11, -OS(O);R,
-SS(0),R7, -NR7S(O);R7, -OS(O)NR;0R 1, -SS(O)pNRoR11, -NR7S(O)pNR10R11,
-08(0),0R7, -SS(0),0OR7, -NR;S(0),0R7, -OC(S)R7, -SC(S)R7, -NR7C(S)R7,
-OC(S)OR5, -SC(S)OR7, -NR;C(S)OR7, -OC(S)NRoR11, -SC(S)NR1oR11,
-NR;C(S)NRoR}1, -OC(NRg)R;, -SC(NRg)R7, -NR;C(NRg)R7, -OC(NRs)OR7,

30 -SC(NRg)OR;7;, -NR;C(NRs)OR7, -OC(NRg)NRoR1;, -SC(NRg)NRoR1,
-NR;C(NRg)NR R, -C(O)R;, -C(O)OR;7, -C(O)NR;oR;1, -C(O)SR7, -C(S)Ry,




-S(O pNR1oR11, or -S(O pR7, wherein R7, R8, R o, Rll,

and p are defined as above. |In a prefered enbodi nent,
WHRR0o6®5576H or -OH, R3 and R25 are -OH, R12 is PCT/O%805/041779
al kyl, I ower al koxy, a |ower4nlkyl sulfanyl, or

-NR1CR11; and R9, for each occurrence, is
i ndependently sel ected fromthe group consisting of
- O-C(SYORY, -BE)BR10RL0 -6(9)8ReT -CARSAIRay FCONReRro -CARPWR R 11,

kyl | f . |
angm%g{%g%p@rﬁ’?&@%o%db ﬁg\;\g@é‘gir egenfgd g;y "
for V\rrzl aIﬁl(dnbm;exgHmllﬁ)ﬂynemf of thhabow’cxgnbmdlﬂh Ollsaf-SIE or 1QH; aRz(aJn)i
in_which partjcylar groups t
| < Reatar ooBRets g R Al DR B RIsR S LA Qb B SRS
5; 0&1&'[&4)123 oRr -ﬁ\)ggalf]l,gﬁd RB@drfbaEh océurrerlce X51nﬂepeﬂddntl§(§eléctéﬂ4fr<ﬁdn
R1 therggoupresnsisss of doﬁ élré halo, aglffvr% EﬁiRiﬂéFJG %Yan%ﬁdmy&f all?( a

X4 | GWeR aRB%Y) and Q%%ﬁﬂﬁﬁ@hif%yl N, N(O) N+ ( Rl?) CH or
CR6; and X5 is 0, S, NR17, CH=CH,

CR6=CRén anpthry eneirediangnt, inppmgopyds TGIFQBSEN(C y fcr@eﬂq Dnerang of

N( @)e‘e%dlwfegs‘o%uﬁ"d) m%)lrc%rlt\ll&gs\#gteﬁl E)e@ﬁ)sed R; and R;
[ 'S

10deﬁt¢r¢é@h indepandenaly, (PH %t%e?‘”‘@‘modl ment, in conpounds
E)fe p; gf remﬂf &6k @{erﬁ%ﬁﬁ?n@ it éc)mpogﬁdsq'gl}fe&&flted 59 CorRIRQE)! SRR Sf

artlcu ar groups are

d i gl emsb@dlmenh@f farwmedD nraJWh@h patiedaregioyps gra disstoseft thep

raCpBai R R R s o

( R25 |
Rs
Ra2s
N
N——N
Rs
15 wherein Rj, R3, Rs, and Rys are defined as above; and

Rs 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, -OR7, -SR7, -NR;oR1y,
-OC(O)NRgR 1, -SC(O)NRIORH, -NR;C(O)NR;oR};, -OC(O)R7, -SC(O)R7,
-NR;C(O)R;, -OC(O)OR7, -SC(O)OR;, -NR;C(O)OR;, -OCH2C(O)R7,
-SCH,C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)OR37, -SCH,C(O)OR3,
-NR;CH,C(0)OR7, -OCH,C(O)NRoR1, ~-SCH2C(O)NR0R)1,

25  -NR;CH,C(O)NR;oR;, -OS(O),R7, -SS(O)pR7, -NR7S(O)pR7, -OS(0),NR;0R1,
-SS(0),NRyoR 1, -NR7S(0),NRoR;1, -OS(0);0R5, -SS(0);0R7, -NR7S(0),ORy,
-OC(S)Rs, -SC(S)R7, -NR;C(S)R7, -OC(S)OR7, -SC(S)OR7, -NR;C(S)OR7,



R R NIrlr N-NN-N RBR3 5;: ORBS R I S R R
N-NN-N RBRBR R5R5 ORR RS R R /r /r N-N
wN2006/04060R3 R3 WO 2006/ 055760 PCT/ US2005/ 0417 78CT/vSEH0£041779

IS5 S \ NR NRL / N-Nggnd\ / R3 3 N-N R3

wherein R1, R3, R5, and R25 are defined as above. In
anot her aspect, the invention provides conpounds of
f oFOG(HNRHR11asSEEINRBR{ 10 FNR7GE)NRoR 11.2-OGNRE)R 7/ -$EDNR$)R7,

R8 NR,C(NRs)Rs, -OC(NR)ORy, -SCNRg)OR;, -NRC(NR)ORs,
-OC(NRg)NRoR 1, -SC(NRg)NR;oR11, -NR7C(NRg)NR;0R11, -C(O)R7,
-C(0O)OR37, -C(O)NRjoR;;, -C(O)SR7, -C(S)R7, -C(S)OR7, -C(S)NRjoR1,

5 -C(S)SR;, -C(NRg)OR7, -C(NRg)R7, -C(NRg)NRjoR;1, -C(NRg)SR7, -S(0),OR3,
-S(0),NRoR 1, or -S(O),R7, wherein Ry, Rg, Ryo, Ri1, and p are defined as above.
In a prefered embodiment, R; is -SH or -OH; R; and Rys are -OH; Ry 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,
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:
(Redn | (Re)n

Rs
X4_ —'X5 l XS_

// N / \ N

YU Y O

N—0N N—N
Rs Rs

15
wherein Ry, Rs, 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
X5 is O, S, NR,7, CH=CH, CH=CRs, CR¢=CH, CRc=CRs, CH=N, CRs=N,
CH=N(0), CR¢&=N(0), N=CH, N=CRg, N(0)=CH, N(0)=CRg, N"(R;7)=CH,
20 N+(R17)=CR6, CH=N'(Ry7), CRs=N‘(R}7), or N=N; wherein Ry7 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:



(I'1) and tautomers, pharmaceutically acceptable
salts, solvates, clathrates, and prodrugs 10 thereof,
wob@sesstes i ng A, Rl and R3 are defined as abovegT/asmofRs1779
is a substituted phenyl, whegein the phenyl group is
substituted with: i) one substituent selected from
nitro, cyano, a hal oal koxy, an optionally substituted
an optidmally substituted al an Rs
substihuted cycl oal kyl nal |y |
| oal kenyl , an optional | y\\substi iut ed

het , 0 51Iy subst i t\ut ed Rq
opti'o y subgtitut/fed heteroaryl, an /
substityted ar. JQﬂN an optionally subst)tuted

het er ar g, ydroxyl al kyl , al koxyal kyl, guandfinb'
-NRIORIT,” -OR20, -C(OR7, C(OOR20, - O R7,
-CCONRIORII, -NRBC(OR7, -SR7, 20 -S(O pR7,

-OS(O PR7, -S(O POR7, -NR8S(O PR7, or -S(O PNRIORII,
or ii) two to five sgbstituents selected fromthe
greuQ ¢ Si 3ty ng of Pn opti onal Ry _sub tuted alkjf,
an optiNonal | substiNutedAaIkenyI, a [

substi tijuted a . optR;onal | y sulisti t ut

cycl oal 2006/ 0?17768‘ PCT/ US2005/

optional | y \substi twt ed/cycl oal kenyl, an opgti onal
substituted\ heter¥cycfyl, an optionally substituledN
aryl, an op??onally substituted heteroaryfs an
Soptional |y substituted aralkyl, an optionally
substituted heteraralkyl, hydroxyal kyl, al koxyal kyl,
-F, -Br, -1, cyano, nitro, 5 guanadino, a hal oal kyl, a
het bkyl, -NRIORL1, -OR,, -C(OR7.__C(O OR7RS
R1oR11, -NR8C(O) R7, //- SR - S( O)l'pR?,

- QR7, _grNR8S( Q) pR7, ~ 1 R
R20; nce, is indepe !
optiorfal ly sulystitted al kyl, an optifonal ly /

substijtut ed alN«enyd , an optional |y substituteg—n
al kyn®s, an optionally 10 substitutedRgycl oal kyl, an
optional ly substituted cycl oal kenyl, an optionally
substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an
optRzonal | y substituted aral kyl, or anRgptionally




useful for treating or preventing proliferative
di sorders, such as cancer. In addition, conpounds of

wo osoeobsreq | 1) are particularly useful in treatpPODUS2005041779
cancer when given in conbirgpion with other
anti-cancer agent. |In one enbodi nent, the conpounds
represented by formula (11) do not 20 include

3- (2, 4-di hydroxyfsphenyl ) - 4- (7- napht hal en- 1-yl ) - . mer ca
pt o .3-(2, 4- S

di hyydr ox phenylr+4-(2,%—dinethoxyph nyl )\ 5- to-tr
ia R
am noxpyr azol -4-(2,4-dichlorop r capyo-t 1
ri azolle

phenylm. 4- (2, 474 mit hyl phenyl f25- mer capt o- t ri aéte:N I n
anot her enbodi nent, in conpounds reprdSented by
formula (I11), or any of 25 the enbodi nents of fornula
(1) in ' Il r | scl osed, the
con‘poungﬁ@gﬁl:kégg%? ’(rzla#lég‘”b%é ?‘#@g? gﬁ%gg\%'ng structural

f or mul aln dRBthex Gyt thddhventibh proRiBleyNONABOBIsGH 5801 (IT) as set
5P &§§%9Q9/041779 -52 wherein R1, R2, R3, R6, and n
ar |%éd_as above. I n another enmbodinment, in
conpounds represented by formula (I1), or any of the
enbodi nents of formula (I11) in ﬁpich particul ar groups
are disclosed, the 5 cqonpound i$ represented by the
followi ng structura ERﬁ)r /| RR5 R2 / | N

R N R3 wherein R1, : 5 aph,r are defined
Rt , igr conpounds
ar apy of the

as above. In anothe

enbodi ments of formula\(l1) i N—whNch particul ar groups
are disclosed, RlL and R8 10 are each, independently,
-OH, -SH, or -NHR7. |n anothgp enbodi ment, in

conmpounds represented by formila (I1), or any of the
enaoditantentess, pHarhaegeniidally pacedtable salsi sohvaggardlathrates and prodpigs

108 ?he%oi%l%?e%j riné R?Rl and Rj3 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 atkynyl, 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, -NRgR};, -O-Rz0, -C(O)R7,
-C(0)OR3, -OC(O)R7, -C(O)NRoR11, -NRsC(O)R7, -SR7,
20 -S(O),R7, -OS(O);R7, -S(O),OR37, -NRgS(O)pR7, or -S(O),NR;oR11,
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,



conmpound is represented by the follow ng structura

formula: R / Rz R25 1 N-N R3 15 wherein Rl, R2,
we3goeless7and R25 are defined as above. In a prebperusmos041779

enmbodinent, RL is -SH or -OH51R3 and R25 are -OH RI12

is a lower alkyl, |lower alkoxy, a |ower alkyl

sul fanyl, or -NRIORL1li and R9, for each occurrence, is

i ndependent | an aptibesdly sebstitutash Ob’hlealgfrm’b pn @ratrmaklx Nbgtltm’ed

R
I'n anot her elrdoatiryteat thllomlky(snipmumdbaralkyir ascgmtomyts;xbstimted
f la (11 t di

oS 1 St 0 SEOSEEL 8 i,
sg?mgmga: S mapddaseahsdalkyl, a)lﬁwcroélk)tlha\IR@RhDVﬁ)lhqg -C(1(;)$97,

S

53 (R6) N RZ%{‘%‘% RO%% Qgﬁeﬁllz Wﬁ% HX3 |
NRL Ir il-.sto)RN NSN))'pINJ RS(CB@)RMBIR@S(U))JKL, OTRS(O)%RWR”,

R6, X3, X4, X5 and n are I ned as abov
anot her Reonff G2choREuTeRS: Edﬂ‘% erdgatly aélpqpélg'@ﬁle/éabsﬂgﬁted alkyl, an

f Orogli&rﬁllﬂ/ Ed@sntuf?:ﬂ afkBiyl, an oplibkall® Hmtlitumrh'll@nw afl thﬁ}iil@r
articul ar groups are di scl osed,,

10c 0 m&w&q cgclg@lﬁﬂc%wtlpwé% SP‘P%EWEJOEQSP&Y L m@onaﬂy N 1
R1 shhsBlutdd hi#rocydy O optiohatlyNubstithtd ard ] ad bptioBdly Rbstited
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—ﬁiazole, 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 (II) in which particular groups are disclosed, the

compound is represented by the following structural formula:



R RR OMNRRS 1 NR 1 NR N NNNNR R3 O0R

R2 / NI R R N-NN-N R3R3 15 WO 2006/ 055760
wEe60E2005/ 041779 -54 RR5 R25 0O 1 S R2 Rl RA1/i1S2005/041779
-NN-N RRRIS ~122 N-BR.RL \ and/ RNN3 R3

5 wherein RL, R2, R3, and R25 are defined as above. In
anot her aspect, the invention provides conpounds of
formula (I11) as set forth below R18 I

wherein Ry, Rz, R3, R¢, and n are defined as above.
In another embodiment, in compounds represented by formula (II), or any of
the embodiments of formula (II) in which particular groups are disclosed, the

5  compound is represented by the following structural formula:

(Rs)r
R2

Ros //\ |

N
Y Ry
\
\
N——N
R3
wherein Ry, Rz, Rs, Re, Ros 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 R3
10  are each, independently, -OH, -SH, or -NHRj.
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 represented by the following structural formula:

Re
Rz
Ros l

N

| Y Ry

N—N

R
15 wherein Rj, 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 (IT) in which particular groups are disclosed, the

compound is represented by one of the following structural formulas:



AR / N-N10 R3 (Ill) and tautoners,
phar maceutically acceptable salts, solvates,
w@b@thsases, and prodrugs. In forrmula (111), PeTIUSAN5/041779
Rl, and R3 are defined as abhé%e; and R18 is an
optional 'y substituted cycloalkyl, and optionally
substituted 15 cycl oal kenyl, or a substituted al kyl,
wher efff$)t he al kyd group is substitut ed®elth one or
nmor &,s tituentp independently sel eg%gl S romt héT2

of an 4ut ed

optionally szj

gro oNsi stin

al ngﬁyl , i pubstituted cl o R
opt i y ed cycl oal keny 3Nan al ly !
substi , an optionally ed

aral ky] , an opt+enal |y substituted hetefraral kyly

cyano,Ranitro, 20 guanadi no, a hal oal kyIR; - NRloRll,
-OR7, -C(OR7, -C(OORS, -0C(OR7, WO 2006/ 055760

PCT/ US2005/ 041779 -55 -C(O NR1OR11l, -NR8C(O R7, - SR7,

-S(O pR7, -0OS5(0O pR7, -S(O pOR7, -NR8S(O) pR7, or

- S( O pNREeRhLIR,, R@%,%DXRK4, RBandMi @¢ ddfinkd aﬁﬂ!ﬂwa are

defl ned_as _above. npounds of formul it
St he act iwogbeb?m%da@@t,aﬁ aora?%lnﬁﬁfﬁvrewreghs m@‘%@ﬁf%@f‘y of

f Ofihd dnRl i@ tsVT FEHFRLENY i \Ghibh Pdriidudr @tdupSardid&QIose] the
such as cancer. | n addition, conpounds of formula

q ICPTP%%F‘S lbﬂqqeélﬂoﬁ‘rtlh%’i%%ﬁm“sp?ﬁ? reating cancer when

gi ven conbi na&;i on with other anti-gancer ageni, In
ment, ijn fornmula (111) R18
I n' anpt her enbodi ment, N la (111

R18\ i s anJepti orfal tituted 1
opt N y sub t|tu ed cycl oal kenyl .
enbodi ngnt, in la (I111) R18 is a substitut

al kyl . mﬁn anot H%r é‘frbodl ment, in conmpounds représemied
by formi*a (111), or any of the enbodi mfats of
fosmula (111) in which particular groups are

10di scl osed, the conpound is represented by the '
foll ow ng structuraIRforrmIa' 15 18 R, NR 6)nF;L

O\N/ i R2s / \ |2

oS

N—N N—N




N NR3 wherein RlL, R3, R6, R18, and n are defined as
above. I n another enbodi nent, in conpounds represented
whyoosssvgd a (111), or any of 20 the embodi ITEHPGI‘/UEZOOS/O41779

formula (111) in which parti-sslar groups are

di scl osed, the conpound is represented by the

follow ng structural fornmula: (R6)r R25 R1I8 1 N Rl

N Rz2s R3 WD 2006/ 055760 PCT/ US2005/ 041%%9 -56 wherein
R18, 25 and r are defined . InRe

anot hgr e odinend, i n conpounds repres

for 1), orNany ofR t he enbodi nment/s of \f or mul

(ri | arti ar' groups are di an Ri1
R3 i dep?/ dently, -OH, -SH, or . In/
~anot her | enbodi mgnt ., \ji n conpounds represented by

formular{l1l), or any of the enbodi ments mf fornula
(I'L1) in which particular groups are disclosed, the
conpound is represented by the followi ng structura
formula: R6 RI8 R25 1 NR N-NR3 wherein Rl, RS,
R6, R18, and R2®,are defined as above. In a preferred
i is -SHor -OH R3 R25 are FOH;
r alkyl, |ower al a | owerl al kyl
RT?:/I/RM anot her i Nent, | R,
conpoy esenf/fed by fornula (I of e
enbodijments oM forhula (111) in which partlcu r
are di tTodkd, the cé¥pound is represamt-ee( by
the follow ng structural formulRas: (R6)n R18

5(R6)n R

wherein Ry, Ry, R3, and Rys are defined as above.

In another aspect, the invention provides compounds of formula (III) as set

forth below:

. N—N
10 Rs
1)
and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs.
In formula (II), ring A, R,, and R3 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, -NR;oR;;, -OR7, -C(O)R;, -C(O)OR;, -OC(O)R;,



18 X4- -X5 X5-1-X4 X3/ RL~\ NRL / 3\ N-N 15 R3

R3 wherein R1, R3, R6, R18, X3, X4, X5, and n are
woledosnede@s above. | n another enbodi ment, in cPOPUNNOS041779

represented by fornmula (Il11)}55er any of 20 the

enbodi nents of fornmula (111) in which particular

groups are disclosed, the conpound is selected from

t heC)dRmwRa o dRsE(NB 7, 0SR7.\WO(QpB6/ @5%69BB7. -S(O);0Ry,
M R A P
N /aboveN -N N-N R3 R3 5; O118 RRB N'/r RL RL N -N
e O oSSy Pl e o s
5  useful for treating or preventing proliferative disorders, such as cancer. In addition,
compounds of formula (III) are particularly useful in treating cancer when given in
combination with other anti-cancer agent.
In one embodiment, in formula (IIT) R;s is not cyclohexyl.
In another embodiment, in formula (III) R;g is an optionally substituted
10  cycloalkyl or an optionally substituted cycloalkenyl.

In another embodiment, in formula (IIT) Rys is a substituted alkyl.

In another embodiment, in compounds represented by formula (I1I), or any of
the embodiments of formula (II) in which particular groups are disclosed, the
compound is represented by the following structural formula:

15

wherein Ry, Rs, Rs, Rys, 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 represented by the following structural formula:
(Re)r




18 18 ~\ 1YRL and / R NN 3 R3 wherein Rl, RS,
R18, and R25 are defined as above. |In another aspect,
wo b@eiossrent i on provi des conpounds of formul a (P)T/052003/041779
5 as set forth below R22 R236-R24 R4 N R21 R21 X14
I X14 1 NRL/ NR1 R23/ N-NR2Z2 R3 N-N R3
(Irv) (V) 10. and tautoners, pharnaceutically
accept atihereiah s By, ReoRw.dRoeand raredefingd asabosmd pr odr ugs
t her eof 4 I
def i ned a%)O\t/HCng anc@i‘i‘&’ ll}%mg,&q} §?M8Fre%]§%e?%ng§%|m?@%ﬁ%r any of
optthmﬂbddyn@tsmftf@mmae@ll)ih hhlich rarticolet growjsl drg/disclosed, Ry and R3
substlthe alk%: ng ogtl IIy substituted
al YHYF & haP b 8o Niited cycl oal kyl, an
5opt i onalid gmot}ibserﬁhdmrhertt Lih eoinpgtmtimbﬂesamydd byafmqun (I at any of

R R B e e S T

Optdoﬁlpahddys fegfesdnitdddyabl foﬂb‘&inlg)sirucnﬁﬁl farmda@t i onal |y
substituted heteraralkgq for each occurrence, is
i ndependently an -H or'§s selected fromthe group
consi sting of an optionglly substltuted al kyl, an
optionally subs |tuteq/r enyl , anR®0 optlonally
substituted al kyfyts—ah opt onaIIy substit ut ed

cycl oal kyl, an optionally ¥ ed cy&l oal kenyl ,
an optionally substit 38 ~—an’' opti onal I y
substituted aryl, an op qubst//t ut ed

het eroaryl, an optionally\substi

wherein Ry, Rs, Rg, Rig, and Rys are defined as above. In a preferred
10  embodiment, R; is -SH or -OH; R; and Rys are -OH; and Ry; is a lower alkyl,
lower alkoxy, a lower alkyl sulfanyl, or -NRoR1;.

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 (Re)n

—x R1s Ris
N | X5~|—X4

] ! R

U™

N—"N N—N
15 Rs Rs

wherein Rj, Rs, Rs, Ris, X3, X4, Xs, 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:



aral kyl, or an optionally substituted heteraral kyl, a
hal oal kyl, -C(O R7, -C(O ORS, W) 2006/ 055760
wEFLb6E2005/ 041779 -59 OC(O R7, -C(O NRI ORI |, PCT/US2005/041779
-NRBC(O R7, -S(OPpR7, -S(OpORY, or -S(O pNRLOR11;
and R23 and R24, for each occurrence, are
i ndependent |y - H or are selected from the group
cons of anReptional |y substitut L kyl, anRis
' substdtuted 5 al kenyl , i

|, an optlonally

cyc k\k ' RFy substi t ut nyl ) Ry
an opt ubst//t uted heterocycl yT3 opt onaV(y

het eroaryl, an optionally substituted agal kyl, an
optional I'y substituted heteraral kyl, hal 0° cyano
nitro, guanadino, a haloal kyl, a heteroalkyl,
-NR1OR11, -OR7, -C(OR7, -C(OOR7, 10 -OC(O R7,

-C(O NR1ORL1, -NR8C(QR7, -SR7, -S(O pR7, -0O5(0 pRig
-S NR8S( O) or - S(CrpNRIOBFI ~pherein |F1‘?
R8, e defined as aboye. In\pne
‘enbodi I By and (V), [ Ry
opti ona uténgLfkyl an opti \
substi tuted cycl oahkyl/ an optlonally substi tuted\ary.
or an 15 optional |y Substituted’ heteroaryll In anttheY
enbodi ment, "?n the formulas (1V) and (V), is -OH,

>.SH, or _NHR7. In anot her enbodi nent, in the fornmul as
(I'v) and (V), R22 is -H, an alkyl, an aral kyl,

-C(OR7, -C(O [ -C(O NR1OR11. 20 In another
enb nt, in fornulas (1'V) an , X14 i%"’o
Co of fornula (1V) or (V) inHibit\the actlivity

of partigeul arly usef, treapiNag or Ry
pre life i ve di sorders, ncer
In addition, on;;zﬁg; of fornula (I\O or (V) ar:ﬁy///
conbi Ration with other anti-cdancer agémt. 25 In
angt her aspect, the invention provides conpounds
represented by formula (VI): W 2006/ 055760
PCT/ US2005/ 041779 -60 Rai Y42 Y4\ HO YX //Y40

Ras Ras
R1 8 Rig

x_,f avs



Y42 X42 N Z OH NN (VI) and tautoners,
phar maceutically acceptable salts, solvates,
web@shssases, and prodrugs thereof, wherein: S5pe@US2085/041779
O S, or NR42; X42 is CRA4-gg-N. Y40 is N or CR43;
Y41 is N or CR45; Y42, for each occurrence, is
i ndependently N, Cor CR46; 10 Zis OH SH, or NHR7;
R4l js -H -OH ™&H an optionally substituted akyl,
i qpal Iy sybstituted alkenyl, tlonalﬁp

su gloptlonally ubst\tuted

cyc "'y substit Y, Ry
an op onaIIy subsf/i tut ed heterocycl ofti on y
substijtuted a n optionally substi

heterggryl, an optionally 15 substitutled aral kyt5—Mn

optionally substituted heteraral kyl, H3l o, cyano,
ni tro, guanadi no, a hal oal kyl, a heteroal kyl, an
al koxy Qme@iat,OR), K@wmd RysAr) déﬁh&pés)above- NRloRll - OR7,
-C(O R7 C§C»CR7 -C(S)R7, -C(O) SR,
_C(S) R OR}n ano hey gpmltgmyentlo gfgmpou& rpyﬂa (IV) or (V)
5- CLOBRNRURME, - C(NR8) SR7, - OX( O) RY, oc< 0) OR?,
-OC(S) OR7,, -OC(NR8) OR7, -SC(OR7, -SC(O OR7
- SC( NR8) , 20 -OC(S)R7, -SC(S)R7, -SC(80R7,
-OC(O) NR1oR11, -3 S)NR1oR11, - OC(NR8)NR{oR1l1

- /SC( NR%‘?NRloRll, - SC(S) NRL - Ro1
- O('NRS NR8) R, - C(O) NRloKi |
-NR7C( 9 R7, R 7C( NR8) R7, N

- NR7C( NRS i, - NR7C( S} NRlo

- NR7C( / S(O) pRY7, /N pR7, /
- OS(BpOR7, 1, -S(OP NR8$( O) pR7,\ WO

2006/ 055760 RET/ US2005/ 041779 -61 R7S(C» RlorRaN—N

-NR7S(O) pOR7, -S(O pNR1oR11l, -SS(O pR7, - SS('O) pORY,

-SS(O) pNR1OR11, -OP(O(OR7)2i or -SP(O (OR7)2i R42 is

-H, an optio@®)ly substituted al kyl, an optiof\gl |y

substituted al kenyl, an optionally substituted

al kynyl, an optionally substituted cycloal kyl, an
100Ptah@Baldmkrs, pharmaceutically acceptable salts, solvates, clathrates, and prodrugs

thereof. In formulas (IV) and (V), R; and Rj are as defined above; and
X148 O, S, or NR7;
Ry, 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;
Ry, 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)ORy,



5 substituted cycl oal kenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an
wopdocosebd y substituted heteroaryl, an optionab¢yus2005/041779
substituted aralkyl, an opt-isorally substituted
het er ar al kyl , hydroxyalkyl al koxyal kyl, a hal oal kyl ,
a het eroal kyI -C(OR7, CH2)n(:(O OR7, -C(O ORS,
: OGOOX@RL -C(@WNRonRIEB;C(OSR\O) 82/ S@@)&B«WOF or
g&g Qﬁl 10 R43 and R44 are, independently, -H
B o Vbnally substituted alkyl, an optionally
s u bst i t Regid Rk orehch a@ouropts, @mhdlepemb&)t iH ortaselselected from

o bl Shslitd St pedpraly Rt S L YEOARMN) sup e
5s ubsitenyly drecbtionilBrsabstindtsd alkymgl, apbptmmallj gubstitisd cyqlnaﬂqfl an

| |l bsti tuted
op PRy o B Bk B Ryl S PR Ay st an
SFE@tlbﬁﬁmygﬁbShﬁiﬁrﬂﬂﬁdenan§ stibseltutadytztekdakyl, an optionally
al koxya

hal sBlath?c}/ argkﬂ:{;r%nd)g %?;ﬁ)ly s&)st e terar@y@;}% cyano, nitro,
3o, a ﬁﬂ@l (R? oallgNRag1@1%7701{S7(S§(o)R§( @(BEGRL
SRR, e s ESROLSET, S S QEISHIL 8, on,

whi s ¢ q&esgghggngg forn1an optionally
substitu ed cycl oal kenyl, an optionally substituted

aryl, awhémq hBBIlSw%b@ldlpt?\ﬁ&ﬁ“E@)af’r@Pé?ocyclyl or an

opt ' onﬁlll% i)flneséﬁlfb%ﬁhﬁé& %gfoﬁﬁﬁlgmyﬂd( %%n 10nagj|subst1tuted

O(adlﬁl:l_’,)an@pnonaﬁy SHBYinHR Ty loalls( arpptiorally sgsquayirﬁsm or an

S( ORLl, -SC(O) NR1OR11,
15 %&%ﬁjﬂtﬁ%% -SC(OR7, -NR7C(O) RY,
- OC( O) ORY anotiRCEGh @ RMent; 1NRM(>@)1@R7(IV)@¢}GZ);(R®)WOHQESH or
-S O R7, -NR7CH2C(O) R7, - OCH2C( O) ORY,
- SC O OR7, -NR7CH2C(O) OR7, - OCH2C(O) NRLOR, |
- SCH2C( @) NRItl@RbﬁlbodmNR,?i@lﬂEObfﬁ)tﬂlRJ(md (VIBLOs pR?qn alkyl, an

" saraontn QI o SRR 5 porr,

20- SS( O) p BRAnotheNRTH BB @R the fofdi(1S) (RY) and ST, )1 RE O.

35(7 % ﬁéaﬁf&f%g@(@m@% R a§R7§&9)c9§%b903 fhae

OGabi38)aRy usefEoMNRA)iMY or pre IR PRAE R ve diSATddNR8NdBRE cancer.

S&% &ﬁ@lwmqwgéw m%%%mms &%NRS Wﬁﬁ@éﬂbgﬁé‘é

PCldaht2 MAen %4@11713Q0mb§2tldi4\51th Sthér aﬁﬁ-@h.hc@ﬁzfgdﬁtf ence, is
i ndependently selected fromthe group consisting of

, an optionally substituted alkyl, an optionally
subst it yf gichueh KGR the ﬁﬂeﬂ%'p&?@dés)ﬁomﬁ&ﬂ%h Eifé&&x@ed by formula
alﬁxpyl an optlonally substituted cycl oa
optl éhally substituted cycloal kenyl, an optlonally
substituted heterocyclyl, an opti onal |y substituted
aryl ,



5 an optionally substituted heteroaryl, an optionally
substituted aral kyl, an optionally substituted
whedosnss7ad kyl , hal o, cyano, nitro, guanadi no, BCT/US2005/041779
hal oal kyl , a heteroal kyl, --N8LoRl11l, -OR7, -C(O R7,
-CQ(O OR7, -OC(OR7, -C(ONR1oR11, -NR8C(OR7, -SR7,
-S(O pR7, -0S(O pR7, -S(OpOR7, -NR8S(O pR7, or
-S(O pNR1oR11; R7, R8., Rio, Rl1l, /F&/& m ar e
defi ned as above. 10 one enb\ﬁ;di menty” i n ornul a
(VI), X41 is NR42 and|X42 is CR{4. I n| anotHésp
enbodi ment, iHOLor : , amd X42 is N
I n anot her embodiy y ), R¥%2is

sel ected fromthe |¢ -H, | ower

al kyl, | ower al kox and | ower
cycl oal koxy. 15 In arg in formul a
(VI), R41 is selected fron1t e gr/pup consisting of
-H, nethyl, ethyl, prQpyl, idbprNpyl, cyclopropyl,

met hoxy, ethoxy, prop xy, and cyclopropoxy In
anot her enbodinent in fornula OH}) X4l is NR42, an

d
R42 is sel c fromthe of a
over - Ry Polog s, lepmessufcsty RuEp SERS PN s achtysS ng
C(@d?aksthh%ﬁéWﬁerEiﬁ? is -Hor alower alkyl. In
5zE\{not hergg &?' informula (VI), X41 is NR42, and
42 is I &S m the group consisting of -H,
met hyl , gt RYdR4, 60y opyl , i sopropyl, cyclopropyl, n-
butyl, sec tert-butyl, n-pentyl, n-hexyl,
C(O)C]—I 40?&9&%&0)04, - CH2OCH3, - CH2CH20CH3, and
- (O N( GHB1sN ordBR LN one enbodi ment, Y40 is CR43.

Preferably, Y40 is CR43 and R43 is_ H or a |ower
al kyl . 1Y% &seserccunmssiinpatrendsqtly by ar &Reay1 )| R43 and

10R44 arezlg@ﬁp@gngmﬁ sel ected fromthe group
consi sting of yl, ethyl, prop i sopro

H, | yl,
cycl opr dpyis -Hm&HhoRk}, anéqpﬁgq@}ly sbl}sg i kyhe8 optlonaPy substituted
C%u%)&(P BRY 1onal ﬁbétﬁut@dq%gﬂg/ﬁ af %P@cﬁiaﬂ?E\Ibsmh&dfc?a&&mb@

; R43 an
t ogcmtlheefllywubswutterdecyelaﬂlb@rwl aiv@nﬁoqaby whsfemteﬂ hetyroawéyl an

2 AERE LAY RGNy vl eorob A S SN

et er one pect of t
15R4fﬁsuhstdutwrzlk%ﬁm@ﬁfbeﬂlymﬁstmmwr&mlk?l?Dalorﬂﬁsn@nitro

I AT g

| n -aRagRer-ORDEERA! - C(®)0R7oﬂfﬁlRa, W)SR7R¢5S)SR7, -C(S)OR%

B R dfiaromistly “CorS Ry IR R LIRS
_OC(O)OR5, -OC(S)OR5, -OC(NRg)ORs, -SC(O)Rs, -SC(O)ORs, -SC(NR3)0R7,

20 -OC(S)Rs, -SC(S)R7, -SC(S)ORy, -OC(O)NR oR 1, -OC(S)NRioRy,
-OC(NRg)NR;oR;1, -SC(O)NR0R 11, -SC(NRg)NR 1R 11, -SC(S)NR0R 11,
-OC(NRg)R, -SC(NRg)R7, -C(O)NRyR11, -NRsC(O)Rs, -NR;C(S)Rs,
-NR;C(S)OR7, -NR;C(NRg)R7, -NR;C(O)OR5, -NR;C(NRg)OR7,
-NR;C(O)NR0R}1, -NR7C(S)NR0R 11, -NR7C(NRg)NR0R 1, -SR7, -S(O);R7,

25 -OS(O);R, -OS(0);0Rs, -OS(O);NR oR 11, -S(0);0R7, -NRsS(O)Rs,



5 di al kyl am no. In another enbodinent, in formula
(VMI), RA5 is selected fromthe group consisting of

wo bhosn&340 met hoxy and et hoxy. I n anot her enbodpaEUb2005/041779
formula (M), X41 is O In amwt-her enbodi nent, the
conpound is selected fromthe group consisting 10 of:
3-(2, 4-di hydr oxy-5-et hyl - phenyl ) - 4- ( 2- net hyl - 7- net hoxy
- behRoB (@) AR 14R iy, -NR,H O) st SO BNR10R; 12 ;S5 O)Raz5$(©),0Ry,

3- s\l - | - -4-(b f -5-yl)-5
2 e oy DI IO, o RGN Ry (Penzof uran-5-y1)
3- (2, 4- Rshig dH anyopEeoml lyyshibsptugadyalRyl,4n (oﬁtimatlhytlbsﬂt,u&d ltkenyd,
S ha by R EARS R, 1 bbb B e SARah Gt b B Gany
5 Lbaduh{tﬂﬁta‘:"cycﬁaﬁnten)p,r ahdjptlgﬁallly Isﬂjs&t_nfed hlatzrcmygyllhaf optionally
enbo a , is -OH. apot he
OB arvh oo et Srariariant i RSB
COl’hgalljrﬂil:jﬁ%)pgaﬁally substituted heteraralkyl hydroxyalkyl alkoxyalklyl a dol
| r ox e -i ndo
S oG] AFEBRI - DRy A IRORS DR Py - o
oy I ggga)ml)mphst?jpm,és(d)poﬁ% o Jsm)jaukmmdol 5-yl)-5- 25
X ri
L (2% YT o by oy coliopelly sesipied aagan
%’tl&&ﬁl}l@%ﬁﬁ?@ﬂ allieillylzaﬁ&ﬁtfohﬁ%@u@snmted alkynyl an optionally
dr oxy-5-isopropyl - -4- ("1-i'sopropyl™-in
do|subfst1)t;qt§d @s]@yﬂ;ybgnyopt[o]}alg/ s@})ﬁtﬁm&@[c alkgpyd, angpptionally
taud,0i%ited he?é?@t{ F%HBb&&Jahy s@%@t@& QPA ean %Bﬂl&nﬁllﬁf substltuted

sol vat es, rates, ro rugs her eof
an dtet@e@arzémmmtlmlv sulﬁtmgecta&lkyl,\m P08 g sememted heteraralkyl,

5PC'H g’ﬁﬁgﬁﬂloﬁxéﬁ&g ﬁef[o d r%”f?‘ﬁ%e%za Jﬁﬂgbﬁéﬁ@tﬂ%nﬁylt J‘ﬁegeroalkyl
3 (-E(Q)&i; HY(E@ORy- @G(@Qipl; eﬁgﬂ’)Nﬁh@’nyl NMC((Q)RWB{SR;/,I -S(Q)Rz,
ol _—?)_Sw)))pl_{?, _-S&F)g(ﬁﬁlf,) t—RJR[gg'(O%p’lé,] -tSEé))%Iéﬁ!oﬁil, or Ry3 and Ry, taken
together with the carbon atoms to which they are attached form an optionally
substituted cycloalkehyl, an optionally substituted aryl, an optionally substituted

20  heterocyclyl, or an optionally substituted heteroaryl;

Rys is -H, -OH, -SH, -NR7H, -ORy, -SRzs, -NHR3zs, -O(CH2)mOH,
-O(CHp)mSH, -O(CH,)nNR7H, -S(CH2)mOH, -S(CH,)mSH, -S(CH3)mNR7H,
-OC(O)NRgR1;, -SC(O)NR;0R1), -NR7C(O)NRoR11, -OC(O)R7, -SC(O)R7,
-NR;C(O)R7, -OC(O)OR7, -SC(0O)OR7, -NR;C(O)OR;7, -OCH,C(O)Ry,

25  -SCH,C(O)R7, -NR;CHC(O)R7, -OCH2C(O)ORj3, -SCH,C(O)OR5,
-NR;CH,C(O)OR7, -OCH,C(O)NR R 1, -SCH2C(O)NR0R 1, |
-NR7CH,C(O)NR10R11, -OS(O)R7, -SS(O)pR7, -NR7S(O)pR7, -OS(O)pNR;oR 11,
-SS(O);NRoR11, -NR7S(0),NR0R11, -OS(0),0OR7, -SS(0),OR7, -NRsS(0),0OR;,
-OC(S)R7, -SC(S)R7, -NR7C(S)R7, -OC(S)OR37, -SC(S)OR7, -NR7C(S)OR7,

30 -OC(S)NRioRi1, -SC(S)NRioR11, -NR7C(S)NRoR11, -OC(NRg)R7, -SC(NRg)R7,
-NR;C(NRg)R7, -OC(NRg)OR;, -SC(NRg)OR7, -NR;C(NR3s)OR7,
-OC(NRg)NRoR}1, -SC(NRg)NRgRy1, or -NR7C(NRg)NR R ;;



5

3-(2, 4-di hydr oxy-5-i sopropyl - phenyl ) -4-(1-net hyl -i ndaz
w@beo6/yd7pe 5- nercapto-[1, 2,4]triazol e, and taubPOIEr®P5/041779

pharmaceutically acceptabl e -sl-ts, sol vates,

clathrates, and prodrugs thereof Conpounds of fornula

(V1) inhi blt the activity of Hsp90 and are

par t i culRas, ffgr eadtQocguresngs, i mﬁenen@atly pedectnd fppme the grqu gonsisting

S AR P e d B,
; :1 ??dmgidéah?é a:xﬁomronglly/mbsmtnted emmtlkyé\tan@pt_lw\?ﬂh sustitgted
e I T
R4 dEanRgﬁ})rz)aINy Rﬂilstltuted/lktegdeﬁ'agi&l agfd@i()(thﬂy stbsﬂﬂ;teld@'illb}l Nn(optidnally
T e B S N TR YR
gofml%ml, -@R7 EC(OFRE, -K@OIR‘]'JQCMR?, MG)NI?BRI]]R%R@(G)RL
erLn
(B SO B Ok RONE eRbg S St SOPBRiH s

(Vi1), 2, R§R105 Ly mge&m&w&@emﬂbbﬁzo%/ 041779
-65 I n anot her, epnbodi nent, |nfornula(V| R4l is

16se] ect edn pregimbodunegh dformila (¥D Xy AyNBy2 andXay i e

al kyl', II@wheaHﬁewmeﬁm%mﬁwacmﬁwls N}@pshdl QMRIN.
cycl oal koxy. In another embodiment, in fornula (VI1),

R4l is depraghesgmpedimentnia f@wéﬁo(VI)a Reioif §1eqtd{zpmp the grgup
”Etmglstln%to@ylii IO\QErOa%S'Il Lo AKORP Y bwerYQbARI O lower

hoxy,
cycloalkoxy

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

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 Ry7 is -H or a lower alkyl.

In another embodiment, in formula (VI), X4; is NR4z, 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, -(CH2)nC(O)OH,
-CH,0CH3, -CH,CH,0OCH3, and -C(O)N(CHs),.

25 In one embodiment, Y40 is CR43. Preferably, Yy is CR43 and Ry3isH ora
lower alkyl.

In another embodiment, in formula (VI), R43 and Ru4 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 CR4s; Y is CR43; and R43 and
R4 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



propoxy, and cycl opropoxy. In another enbodi nent, in
formula (VI1), R42 is selected fromthe group

wa onsiosizeng of | ower al kyl, | ower cycl oal kyl, PCT/US2005/041779
-C(ONR27)2, or -C(OOH, whaBein R27 is -H or a
| ower al kyl. 10 In another enbodinent, in formula
(M1), R42 is selected fromthe group consisting of

- H, Raagtier wigh g lcarbon @wmmﬂl whighsbey erg pitached form grlorysl |

n-b 3 tert-butyl, n-pentyl, n-hexyl,
q%@c@lkea?%%& . - CH2OCH3, - CH2CH2OCH3, and
- (O N amax)cgher Iembadlmeiltein femivdai( Vi s is Rl G- tédsfram ghe gaoup

l(sl\ll\c/ie%rnsm Eff -H, @%”sﬁ”ﬂ%ﬂ%zlg% gl%gez{lltow& Jik;ﬁ%’%' &hd a lower
3 nd#plkylderiid.y, sel ected fromthe group consisting of

- H, | h ' 1, |
g BB o 0L 0 6 2,
enbasis@iptof -HNOH i@tHody ad dthoxyX42 is CR44, and R43 and
R44, ta

they ar ﬁné’ﬂqﬂéﬁE%@g, i ‘}‘I\tnn‘\tng @h@?@$%ﬂ9$ogfylto ngOCh

het er ocyig hidther @nbb@meAIOME Ydmpdung is Lleeke frakltie grotp EdkBting
enbodi nent, R43 and R44, taken together with the

1&ar%on atorrs to which they are attached, forma C5-C8
cycl oal @G@Wdlﬂidr@(y@etgﬁ preNy)-4 4P nRA91- Iﬁ-@i’fetlﬁﬂ?%@h%ﬁﬂ&nA yl)-

in formula (VI1), Is selected fromthe group
consMmstcpptg-[ ?4]tPPZOJeG)—| -SH, -NH2, a lower alkoxy, a

| ower alzkyl 15k _In
anot her 32%{;10%@@%?’ ﬁ%ﬁy% (?lrewﬁ (b‘%g()fq},aﬁrg%j ??mé% teoct ed
f r dh24ieiageloup consisting of -H, -OH, nethoxy, and

t hox I I X43
1fLhoxy. 3t @4%193‘&?%@ n@?)ﬂé{é%} -4 (2 efRI-TY RnAohd-3 1)

s CR44. Tn anot e conmpound 1 s
sel mercepdo-{ L afjttidzelegandup consi st ng 30 of:

S t ( 2[ 4- %Jﬂé/@ér?ﬁ%‘&a@éﬂt%@& ggéﬁgg

- 66prodrugs thereof.

3-(2, 4- ql h{oq ?h(?lm\érllt)m%ox(mula(s\ﬂPrZOQy(l)Hl ndol -4-yl)-5-m

er capt o- azot
2(8 (2 4- dh byaihemembhchmyht) thd egrpubnl ilselebipd &omﬁh@gphmec{nsmtmg
4] triazole, 3
(20111r di hydr oxyphenyl) - 4- (1- met hoxyet hyl -i ndol -4-yl)-5
- mMer captio@, 45dlh)]dr&y4ﬂ-éﬂlquﬂﬁh}ﬂ)-4 -(1,3-dimethyl-indol-5-yl)-5-hydroxy-
3- (ﬁ 4- dj hydr oxy- 5- et hyl - phenyl ) - 4- (1-i sopr opyl -i ndol -
Y24HrRgeapt o-
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-isopropyl-phehyl)-4-(1 -isopropyl-indol-4-yl)-5-hydroxy-
[1,2,4]triazole, and '

30 tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof.

In another embodiment, Z is ~SH.



[1,2,4]triazol e,

3-(2, 4-di hydr oxyphenyl ) - 4- ( 1- di net hyl car banoyl -i ndol -4
wo Yeopn5s7eer capto- [1,2,4]triazole, 10 PCT/US2005/041779

3- (2, 4-di hydr oxy- 5-et hyl - phergdl-) - 4- (1- propyl -i ndol - 4-y

| )-5-mercapto- [1,2,4]triazole,

3-(2, 4-di hydr oxy- 5- ethyl phenyl)-4-(1, 2,3

- t ri met Hy kndtha embsdigiedt, the gempennd ds sefegted fm]ntthﬁc gobp eqnsiting
(Zoﬂ-dlhydroxy 5 et hyl - phenyl )-4-(2,3

-di mét hyl -i ndol -5-yl)-5-nmercapto- 15 [1,2,4]triazol e,
3-(2, 4- &- @)Addlby@teﬁubisbydomdkp&nw1))-4-4L-(ntthabmtigdol 2-yl)-5-

3- dlnet %I-#n ol ? yl)-5- mercapto-[1,2,4]triazole, 3
(?nﬁcﬂ? Y 6ﬁ9m€ et hyl - phenyl ) - 4- (1-i sopr opyl - 7- met ho

Xy- i ndol3-@;adihydvexyrBisoppyl- ;{hedylﬂé}-@-meth&]zmki&zol B@rl) 5-
3-(2,4-di X et hyl - phenyl ) - 4- (1- pr opyl - - di et
hyImFWﬂ%??%g§f‘£8E P capto-[ 1,2, 4]triazol e,

3-(2, 4- dthUrﬂér@ PohapraCétichitydeedpydble shitd, RblvEed) ylathi2ds; aldy dr
ocarb -7-yl)-5- nmercapto-[1, 2, 4]tr|azole

3- (B0 8?%9@?%xy 5- et hyl - phenyl) - 4- (N- net hyl - cycl onona
g[ ??2 |4n g@ﬂﬁﬁp%uﬁ{ds)o‘f Forméf (VBY i6RIB Brelactlviid, AHsp9IPalals particularly

i hydr oxy-5

1Q ot wrgful s drggting.on preyeriing projiferstiyg gisomders, such apgangerp dmaddition,
[1, gon‘fﬂobﬁds%?%rﬁmla?(VI)(age pﬂﬁ(gild?byq{s&ﬁym@eatmg cancer when given in
-et hyl - phenyl ) -4-(1-n-pentyl -i'ndol - 4-yl)-5 -nercapto-

[1, g:)mt]ma,tlpgmj @theggti-cancer agent.

3- (2 - di hydr oxy- 5- et hyl - phenyl ) - 4- (1- n- hexyl -i ndol -
yl)-5-nmercapto- [1,2,4]triazole, WO 2006/ 055760

PCT/ US2d0 5n@Her 2518ct, tI@Tnventlon provides compounds represented by formula
1§ (8G@ di hydr oxy-5-cycl opropyl - phenyl )-4-(1

t hyl cycl opropyl ) -i ndol - 4- yI) 5- mer capt o- [
1 2,4]triazol e,
3- (2, 4-di hydr oxy-5-cycl opr opyl

Ras
- phenyl) - 4- ( T4k sopr opyl -

7- met hoxy-indol -4- yl)-5-nerc , le, 5
3- (2, 4-di hydr oxy-5-gycl opropyl 1,2,3-trinet
hyl -i ndol - 5-yl ) - 5- rcapto-| ;

met ho

Xy-indol -

-(2,4-dihyd9 y-5-e hyI-pheny;;/’

OH

(VD)
and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein:
20 Z; is -OH or —SH;
X432, Ra1, Raz, Ras, and Rys are defined as above.
In one embodiment, in formula (VII), Z, is —OH.

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



mercapto-[1,2,4]triazol e disodiumsalt,
3-(2, 4-di hydroxy-5-tert-butyl -phenyl)-4-(1-i sopropyl -

wo p@blossege | ndol - 4-yl)- 10 5-nmercapto-[1, 2, 4] t r PeOR®N5/041779
3- (2, 4-di hydr oxy-5-cycl opr opyés phenyl ) - 4- ( 1- pr opyl -
et hoxy-indol -4-yl)- 5-nmercapto-[ 1,2,4]triazole, 3
-(2, 4-di hydroxy-5-et hyl -phenyl)-4-(1-nethyl -3-ethyl-in
,dol 5- y|Ih-aoethgrembaditment, in, Rrnajla (VA Bk ds selésted from the group

o oR P U it i Dk 00
3 (Syctbatkioky.dr oxy - 5- |sopro|0yl phenyl ) - 4- (1-i sopropyl -

7-

th d P |
et DO Ao Shes dbbdingf FrOGARE O7ih, s SecleFoBiRe group
5 Smﬁi@‘mg' ofi-Heaeth{l; éthﬁl xﬁopﬂqsmm@ao;ﬁr@pﬁ, dtthoiyaenbey,

3 - ung, 4-d dro&y-
- et )9P°x§h OP®et hyl - car bozol - 7-yl ) -5 - mer capt o-
[1,2,4]tR |aﬁ&ﬁ’ér%mbod1ment in formula (VII) Ra; is selected from the group

3- (2 4- dlhydroxy 5- ethyl 1-isopr | - 7- hydr
oxyeanigdne of Igper aliyl frsyez ﬁ?@%fﬁ ZZ(W?ﬂiz%ﬂ Q%) , whefein Rz

3- (&-ﬁ&“ah&/ﬂéﬁa}%ﬁ et hyl - phenyl) 4-(1-isopropyl-7-etho
xy-indol - 4- - mer cap [1 triazole,

2. 4]
18- (2, 4- dp ﬁwh%ﬁwbsdlaeﬁtymfaﬁI@Hg/(\iHMRms selegteftdionythe pioyB

- 5- rofvd
e %‘{‘,’%‘S‘%‘#ﬁr ﬁ)arﬂétﬁyli\étl]rylzn 630&){/1' ﬁé}lﬂl)gyl c@cfoé of!iyl hJBM@/[ QMblﬁyl
[ 1, @ridptwl, rage@tyé n-hexyl -C(O OH ~(CH2)mC( )OH -CH20CH3,

h [)-4-(1, 3-di net hyl -i
ndo-i%}écgl:z?ég g %%ﬁgﬂf %p2 4ft ?lngzZ)I e, (V\D ZOIOgIEOS%mIO
PCT/ US2d0 Emhkf_t?modmﬁg, R4 is H or a lower alkyl.

2, 4- [, - di h
15°’ ( g gﬂl Qf{@ﬁg%@g%g@%@@@f% id cﬁg( naR ShAER D Yle,
3 (ﬁdepedddnslztrsewefﬁfrmyﬂmomohslﬁtmmf FBL- m@tbyll, etietlyrbpyilnd
-5- 5 I

-5- rrer Cdpb.m}the{r lamBodi]nhntl, mzfoﬂmm,la (VII), X4, is CR44 and R43 and Ry4, taken
_35(%)g %h d IVH%H% ﬁlﬁ)n a?c}nliyto Wi %Qchly) are atgalhe% %nnn%tcggloaﬂ(enyp aryl,
20  heterocyclyl, or heteroaryl ring. Preferably, in this embodlment R43 and Ry4, taken
together with the carbon atoms to which they are attached, form a Cs-Cg
cycloalkenyl or a Cs-Cg aryl.
In another embodiment, in formula (VII), Rys is selected from the group
consisting of -H, -OH, -SH, -NH,, 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 CRus.
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,



[1,2,4]triazol e,

3-(2, 4-di hydr oxy-5-i sopropyl - phenyl ) - 4- (1-et hyl -i ndol -
wo2006p5860Ter cCapt o- 10 [1, 2,4]triazol e, PCT/US2005/041779

3- (2, 4-di hydr oxy-5-i sopr opyl-gshenyl ) - 4- (1- propyl -i ndol

-5 -yl)-5-nmercapto- [1,2,4]triazole, and tautoners,

phar maceutically acceptable salts, solvates,

cl at hr aBe@,4-dmdiroxyplasy D dgs(1tispprapyi-indalsA-y -Samercante-

e:ﬁ?gi‘ﬁ'%lei n fornula (VII), X42 is N. In another

't he conpound is selected fromthe group
consi st |3F(Q 4- cblﬁydroxyphenyl)-4 (1ndol-4 -yl)-5-mercapto-[1,2,4]triazole,

3-(2, 4- th d
o - 4 y1 AR Cdé?aaygﬁ PRI Ghagiyi s a0 22
53 ([2,244-]1!ﬂ1amldroxy - et hyI phenyl) 4- (1 et hyl - benzi ni daz
|- I
3 (o RS RR ki AR ks TP
ené[nm agdleg yl)-5- nmercapto- [124]tr|azole (2
r.oxy

et hyl - praripiseppheay iy U AimgbHgroERY; umo&réz&rS ercapto-

-yl [)125r]ma§)1§rercapto [1, 2, 4]tr| azol e
3-(2,4-di hy -5-i sopropyl -2-tr

I
91 vor R DA AR KT AR b e
1, 713 4ki.pAQ €, and tautomers, pharnmaceuti cal Iy
accep abI e salts, solvates, clathrates, and r odr ugs
t her eof 3-@d-dydsounttethppbenyliin(b2.g wimsthylpdel Sryly- ﬁ@lercapto-
aCt[Il\Qléttﬁlla&fleHSpgo and are particularly useful for
treati Ag or preventing proliferative disorders, such

as canceér(4ihzoos o8 Viahemtr-Us>dmmtind-imipd 5-y)sbmersapto-

d mpounds of fornula (VII) are particularly
5a g:‘l ﬁtPln ctﬁgeatl ng cancer when given in conbination

W| th ot Be@ 4adibydrowrtethylagentl)-4 hacend2ifedimetdybndol-3-He-5-
|( nven Ap? P \6’ R, corrggunds represented by fornula 5
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropy!-7-methoxy-indol-4-y1)-5-

mercapto-[1,2,4]triazole,
20 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-propyl-2,3 -dimethyl-indol-5 -yl)-5-
mercapto-[1,2,4]triazole, .
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-tetrahydrocarbozol-7-y1)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-cyclononan[aJindol-5-yl)-5-
25  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, 4
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-pentyl-indol-4-yl)-5-mercapto-
[1,2,4]triazole,
30 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-n-hexyl-indol-4-yl)-5-mercapto-
[1,2,4]triazole,



/ RB3 HO X45 N Z1 OH N-N (VIII) and tautoners,
phar maceutically acceptable salts, solvates,

web@chsabes, and prodrugs thereof, wherein: 18CX$52005041779
CR54 or N Zl1 is -OH or -SH67R52 is selected fromthe
group consisting of -H net hyI et hyI n- propyl ,
i sopropyl, n-butyl, , N-hex CH2) 20CH3,
D et iironyes Sy Rk Bhenth 41éb e blogroeyl)-indol-

eac@élsqgggﬁgg@rggﬁmolgl .methyl, ethyl, or isopropyl;

en toget her with the carbon atoms
to which3- (QH@h)dr@yﬁ-GMMyf phrenyld-4-(bhepydpyl-7-methoxy-indol-4-
cycl ohexe Iy octenyl ring; R55 is selected
oY ShPRRE 0% Sl IR, ng of -H -OH -OOH3, and -
50CH2 CH3;3- (aﬁeldllzﬁircﬁ?yﬁs-c;&l@ﬂipgbpleadylb-|4€(m213htein@t}1)'u'p1dol-5-yl)-5-
consi stin -H . nmethyl, ethyl, isopropyl, and
cyéP%{ﬁﬁpé%& gg]rrhazglﬁe enbodi nent, in formula (MI1), Z
is -OH 3L(n dadibydrey- Bechgicbhemn)-4-(1-Bopropyiti-methdiyl-inflol-4231)-5-

is -SH. ot he odi nent, in formula (VII1), R53
is ‘PFfB?Pt%\F’i oGk lf‘iﬁf’ng uRErS006/ 055760

PCT/ US2 QQQMQﬁﬂ;?d?&y-s-m Buly| pR&yNes-(1eRERehyIERhethd¥y-indol-4-yl)-

formula (M 11), X45 is CR54. Preferably, R54 is H or
105 ISGWé’Pca%fPﬂ/’P“ tigzolenot her enmbodi ment, X45 is N. 5 In

anot her 3 ,-5 Eﬁﬁ)p%@'pﬂ%ﬂ?l)hs(l-propyl 7-methoxy-indol-4-yl)-

3-(2, 4-di drox - |sopropy -

pheﬁ'i?lleljcaﬁo([}\dzaﬁlff'WFeﬂ ndol - 5-yl ) - 5- ner capt o- |

1,2, 4]t f3L(§Z40d1§ydr<§8/D§1&Hﬂ%e§§1) dor. mé{hf}l N!hlyl )ndblnﬂ'l%rl@JSI

t he act|V|t%/ dre particulafrly use

t r aaereanio-bls ,ﬁ]ﬂ@l@ht [ ng pr oI iferative disorders, such

S canc r . ( ks _

1 o par o T B R DS S IS eiebeto

gi VéR.4lmiazderbi nati on with ot her anti-cancer agent.

3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-

5-mefcapto-[ 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-yI)-5-
mercapto-[1,2,4]triazole,
25 3 -(2,4-dihydr6xy-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,



In anot her aspect, the invention provides conpounds
represented by formula (IX): /Y4 X44 R41 112 Y43 HO
wO 200885576042 42 X44 YIIt 15 (1 X) and taut onerST/US2005/041779

phar maceutical ly acceptable sgdis, sol vates,
clathrates, and prodrugs thereof, wherein, X44, for
each occurrence, is independently, 0, NR42 or C(R46) 2;
20 Y43 iB(NRAiBydroxyc§-Ba)Ropypleny4R(1,32dimeethy]-inRdl23 -y del
R46 aretdﬂ('q d as above. In one enbodinment, in

f or PGTAP'PY l)2’, 1E'ﬁ@l-zfei’s sel ected fromthe group

consi st iaqg ‘Dﬂlhyd'ﬂOX)} Hamdlombisiphery)vi(1-ratthylxydolSepde§-

cycl oa d | vver cycl oal koxy. WD 2006/ 055760
PCTY“FI:%E@%I@ 6’2 -71 In another enbodiment, in

§ormul a 1 (2>@-d1h§iﬁ&xy 5»1sapﬂopylt;mén>f1y MHhﬁioGB-@’l}Fﬁ-mercapto-
consi sting of -H nmethyl, ethyl, propyl, isopropyl,
cycHoptlgpgele. net hoxy, et hoxy, propoxy, and

cycl opr ozafz dihldto NSRS pIRAPRAL MR Mimethfl- lﬁmw1)a54ﬂe2®apto-
R42 is se ected fromt e group 5 consisting of
net Hyd:41triggelgd | n- propyl, isopropyl, cyclopropyl,

: nc?ut yl 3. @%dlﬁ%‘d&f;{yd als{ob%%w I 4@-9%2'2%5@1 %9Wémapto-
10C(B)M]€HS92, I n anot her enbodinent, in formula (I1X),
Y41 is ], 0 -52 -
YO 10 THERIEOE-T RolroplHihehst)- I g’r"ﬁ%ﬁ‘éﬁ‘?ﬁiﬁ‘?@%"é"@“’
CH [12ﬂtrain@lpmd enbodi nent, in for nul a (I1X), Y43 is

In tglﬂgﬁxgr%ﬁﬂ%gww aaccé;ﬁabfléjgawl Elv%tlagq:}ath}(% f?}

NR42 wher el n I'n ano
errbmtdmgmhgrepﬁ formula (1X), one of X44 is NR42 and

§ he ot heﬂ] aa&?ﬁggxg%egt m@mg VI?);Z(E& %ﬁlbl y, one of X44

is NR42 ef enbodi ment,
i n for mihangthér)embgdinent; Bel.compound is selected from the group con51sting

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)-S-
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.



In anot her enbodinent, Z is -SH Conpounds of formula
(I'X) inhibit the activity of Hsp90 and are

w@anobiosirb@r |y useful for treating or preventiPgr/us2005/041779

proliferative disorders, suclggas cancer. In addition,
20 conpounds of forrmula (IX) are particularly useful
in treating cancer when given in conbination with

ot e kdditidr, caapumads efferniula (VID) arcpanénlagly peaful, in traaing cancer
i nvention provides conpounds represented by fornula
(X)W "'2@‘%%2%5’6%"/‘ %ngﬁ /*ngfﬁg"sef 651779 -72 Ras Y41
RA1 Y 2 1 X41 42 HOY71-1 YIN N Z OHNN (X) and

t aut , h ti | ] t abl | t
sol vat o4 nofhe; papastae Inyenioh BFOYiien SATRBIISPresSRisd by fppmula

55 Xy Y41, Y42, Z, R7, R8, Ro, R11l, R4l, R46, and p

are defined as above. In one enbpdinent, in fornula
(X), R4l is selected fromthe gr consi sting of -H,
| ower al kyl, | ower al koxy, |ower [cycloal kyl*$2 and | ower
cycl oal koxy. In another enbodi in rmul a (X),
R4l is selected frargthe grou 'sti; of -H,

nmet hyl, ethyl, propyl, isoprofpyl, cykl opr Rs3

met hoxy, ethgxy, QD propoxy, opropoxy. In
anot her enmbodis X4TMas NRA2.

a
=32 ], formul a
Preferably, R42 ected ffromthe group consisting
of -H, nethyl, ¢ pW., i sopropyl,
cycl opropyl, n-bwxt Jut y Lert-butyl, n-pentyl,

n- hexyl , -C(O) OH, 10O @A, cH2oCHS,
- CH2CH2OCH3, and - O N( LLNNbre preferably, 15
R42 is Hor a | owerOHl kyl. 1n another enbodi nent, in

formula (X), X41 is Q (VII)

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

prodrugs thereof, wherein:

10 X451s CRs4 or N;

15

20

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,),OCHj3, -CH,C(O)OH, and -
C(ON(CHa)y;

Rs3 and Ry, 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, -OCH3, and —
OCH,CHj;; and '

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), Rs; is H or a lower alkyl.



I n anot her enbodinent, in formula (X), X41 is S. In
anot her enbodi nent, in formula (X), Y41 is CR45.
woe@besabl y, R45 is H a [|ower al koxy, or -OcR0s1005/041779
anot her enbodi ment, in formumg.(X), Y42 is CH 1In

anot her enbodi ment, in fornmula (X), R46 is Hor a

| ower al kyl. In one enbodi nent, the conpound is

3- (2, 4- i impttreosypbddimerspin dpylulaoVa)y [X)s is CRss. Preferably, Rsq is H
4-(2- rirevsh)él 1 ndazol - 6-yl)-5-nmercapto-[ 1,2,4]triazole.
CorfB8INE 8 formula (X) inhibit the activity of Hsp90
and ar e Iparothee exshbadientZ%ys issf ul for treating or
preventing proliferative disorders, such as cancer. In
addi ti on, WO 2006/ 055760 PCT/ US2005/041779 -73
sconpoun@sarthet ebadimertXhe ednepduad tsizc@l4adihydrosses-isbpriopy1-
treating, cancer whe ?,'ven i n ophj natjon with other
antHhﬁ'&YA)ﬁ%‘Qﬂ"‘é@@'ﬁt"?dOF?' SOSTHIC ARt s of the

| nvent i @Rampolads BPfdhila §UNDaHISEthe btV of F¥SIltan@arear €
depicted in Table 1 below, including tautoners,
phaarisalarly peesil for teatingPrugventang &r%l}fefégwgf% TS, such as cancer.
cl 3hRERESS compHAbSSESmBLIWIND iR Partiehilafly SRAN Abtrdafifg 8ker

. Table 1 No. Structure Tautoneric Structure Name 1 \
103- (vhephgiien ki givevnatipn with ofsptheness 28enf ) -5- N'sH N s
mercapto-[1,2,4] triazole 9 NNOHNNH OCH 2

3-(2, 4- Di hydroxyphenyl)- 4-[4-(2-nethoxyet hoxy)- Ho /
HO / napharegics pspectythp inyentiogigrovidss gempenpsrepresented by formula
tri( )ole NNNNNHOHOH Br Br 3

3-(*2,”4- D hydr oxyphenyl)- / CH3 - CH3 4-(2-nethyl-4

AN
Ra1 Y42/ ~ X4<
I | /Y43
HO Yoo =
/ Ya2 Xaa
N
s
15 OH N—N
(IX)

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, wherein, ‘ '
' X4, for each occurrence, is independently, O, NR4, or C(Ru¢)2;
20 Y3 is NR4z or C(Rae)2;
Y1, Yaz, Z, R4y, R4z, and Ryg 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.



Ho / 1 HO bronophenyl)-5-nmercapto- " " \ rSHIrs

[1,2,4] triazole NNNN N-NH OH OH WD 2006/ 055760
wEOn6E26005/ 041779 -74 r Br 4 PCT/US2005/041779

3-(2, 4- D hydroxyphenyl ) - 4-(-41br onophenyl )-5- Ho N SH

HO 1 N s nercapto-[1,2,4] triazole NN NNNH OH OH 5 |

I 3-(3,4-D hydroxyphenyl)- "O HO /

4- ( 6- metihanojhen apbedimemnin farmpla) (I5), Reris sqlected from the gfoupH

3 CoERERs ol R Ch ot omssv oy o
H pr@idxy,angicyclépropxgapt o-[1,2,4] NN N-NH triazole
(6 pr SRS haBRedhaF it T POREERL SR dsed o e group
51, ZpAdistingiof 0 reethyl getltyl,J-proRy] disdpirdpyt rcgolypropyl at-biyth | séB-butyl,
tert-butyl, n-pentyl, n-hexyl, -C(O)OH, -(CH2)mC(O)OH, -CH,OCH;,
-CH,CH,OCHj, and -C(O)N(CHjs),.
In another embodiment, in formula (IX), Y4; is CR4s. Preferably, Rys is H,a
lower alkoxy, or -OH.
10 In another embodiment, in formula (IX), Y4 is CH.
In another embodiment, in formula (IX), Y33 is CH,.
In another embodiment, in formula (IX), Y43 is NR4,, wherein R4z is H or a
lower alkyl.
In another embodiment, in formula (IX), one of X44 is NR4; and the other is
15 CH;or C(Re)z. 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



phenyl) - 4- (5- met hoxy- HO HO napht hal en-1-yl)-5- " sH 1

" s mercapto-[1,2,4] triazole NN NNNH OH OH 9 \ |
w@2¢038/08576% hydr oxyphenyl)- 140 "O/ "O/ PCT/US2005/041779

4- (6-1sopropoxy- BH napht hal-en-.1-yl)-5- N!/ - H

mercapto-[1,2,4] triazole O OH 10 HO HO

3-(2, 4- D hydroxyphenyl)- N " 4-(2, 6-di et hyl phenyl)-5-

\ /S" rS nercapto-[1,2,4] triazole
2006/ 055760 PCT/ US2005/ 041779 - 755
3-(2, 4-D hydroxyphenyl)- 11 HO/

SH S et hyl phenyl )- 5-

5 rrercapto [1, 2,
\' (? 3-(2,4- D|hy
4- (1- et hyl -i ndol - 4

10

15

20

25

60H OH WO

rﬁsﬂ@apt o- /2] 1,

X)

and tautomers, pharmaceutically acceptable salts, solvates, clathrates, and
prodrugs thereof, whefein:

Xa1, Ya1, Yao, Z, Ry, Rg, Ryo, Ry, Ryg, Rys, and p are defined as above.

In one embodiment, in formula (X), Ry, 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,
propoxy, and cyclopropoxy.

In another embodiment, in formula (X), X4; is NRy,. Preferably, Ry; is
selected from the group consisting of -H, methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, n-butyl, sec-butyl, zert-butyl, n-pentyl, n-hexyl, -C(O)OH,

-(CH,)nC(O)OH, -CH,OCHj3;, -CH,CH,OCH3, and -C(O)N(CHs),. More preferably,
R4; is H or 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 fonnula (X), Y41 is CRys. Preferably, Rssis H, a
lower alkoxy, or -OH.

In another embodiment, in formula (X), Y is CH.

In another embodiment, in formula (X), R4 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

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



\'\V ~SH" SNNNNH OHOH O
3-(2, 4- D hydroxyphenyl)- 14 HO/ O HO O 4-(2, 3-di hydro
wolddkiods7& benzo[ 1, 4] di oxi n-5-yl)-5- \ nmercapt 0P¢ﬂ1U§2065/041779
triazole NN NNNH OH OH \ -73+ 15 HO/ / HO
3-(2, 4- D hydr oxyphenyl )- 4-(3-nmethyl phenyl)-5- °~ N SH
N S nercapto-[1,2,4] triazole NN NNNH OH OH I
16 cg@mpounds pf foyoiela @m@mlgtﬂarw ysafuhiptietingrrapser )Vhsn gW%n jn
\ ; 1 124] triazole NNN N-NH
o e Bt AR B At ) O o™ re -y o
Cl HO/ cl 3-(2,4-D hydroxyphenyl) -
4-(2-chl oropf}enylg-S- E o E ﬁ Eﬁﬁﬂgm"m"@ 4]
triazole NN
53- (2, 4- Bréryplayxxpmpeunds P the BiverionrareSlepicted in Table 1 below,

including tautomers, pharmaceutically acceptable salts, solvates, clathrates,

hydrates, polymorphs or prodrugs thereof .

Table 1
No. |[Structure | Tautomeric Structure Name
1 I I 3-(2-Hydroxyphenyl)-4-
! (naphthalen-1-yl)-5-
YSH NYS mercapto-[1,2,4] triazole
" N—N L N—~NH
P \/\ : e O\/\O
’ 3-(2,4-Dihydroxyphenyl)-
4-[4-(2-methoxyethoxy)-
' HO naphthalen-1-yl]-5-
7/ N s mercapto-[1,2,4] triazole
N_’{ © N—ANH
OH
Br Br
3 3-(2,4-Dihydroxyphenyl)-
on, |4-(2-methyl-4-
Ho bromophenyl)-5-mercapto-
i s [[1,2,4] triazole
/
N—N N——NH
OH




mercapto-[1,2,4] triazole OHNNOHNNHC \ \ 19
3-(2, 4- D hydr oxyphenyl )- 4-(4-chl orophenyl)-5- Ho
wER0WBs7680 / 1 N S nercapto-[1,2,4] triazol e Nedd/Okk005/041779
N-NH OH 20 HO O1-11 HO O- 3742, 4- Di hydr oxyphenyl) -
- 4-(2-met hoxyphenyl)-5- 1 N~S" 1 N S nercapto-[1, 2, 4]
triazole NNNNOHOH CH3 3 O\ 021

3-(2, 4; O hydroxyphenyl) -| 4-(3-met hox pheny )-5- Ho 1 N
SH HO N S nercapta:[1, 2, DH N-NH WO

2006/ 055760 PCT/ 505/ 0 22

3-( 24 41 D hydr oxy py | ) - 3-¢%A-Dithy dtaxypheny!)-

mer capt.gQ- [ 4] I azol 4-(4-Biofdbphenyl)-5-

N-NH OH HO MO 3- ( x)lercapto-[l,2,4] triazole
o

o~
O 3-(3,4-Dihydroxyphenyl)-
5 Ho 4-(6-methoxy-naphthalen-
NG 1-yl)-5-mercapto-[1,2,4]
\__?/ triazole
o~
OO 3-(3,4-Dihydroxyphenyl)-
6 " 4-(6-ethoxy-naphthalen-1-
N yD)-5-mercapto-[1,2,4]
\, \—7/ triazole
9@ ~S 3-(3,4-Dihydroxyphenyl)-
7 o 4-(6-propoxy-naphthalen-
H &H - S - 2 4
o 1-yl)-5-mercapto-[1,2,4]

triazole

3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(5-methoxy-
naphthalen-1-y1)-5-
mercapto-[1,2,4] triazole

3-(3,4-Dihydroxyphenyl)-
4-(6-isopropoxy-
naphthalen-1-yl1)-5-
mercapto-[1,2,4] triazole

3-(2,4-Dihydroxyphenyl)-

Ho | Ho L 4-(2,6-diethylphenyl)-5-
sH s mercapto-[1,2,4] triazole

OH OH

10




| 4-(3-fluorophenyl)-5- " 1 NS" °~ 1 NS
mercapto-[1,2,4] triazole NN NNNH OH OH 24 HO HO

w@2(08/08576» hydr oxyphenyl ) - 4-(2-et hyl phenyl ) - 5- pdT/US$obb/041779
N S nmercapto-[1,2,4] triazol-g5N-N N-NH CH OH /

3- (2- Hydr oxy- 4-

25 F F fluorophenyl)-4 /7 N S

(naphthalen-1-yl)-5- NSH / mercapto-[1,2,4] triazole

HO \ 7/8’.‘

S

NNNMNN-H CH 6 3-( H2N HyN

anj nophenyl ) - 4- S 1%12,4-Dihydroxyphenyl)-
mef ddpt o-[ , razol e "4_27_- thy}:6- ypheny)
3-(2, 4D @' enyl ) - ,J:t lphenyl)-5-mercapto-
Q -N7_| SH WQ 7R e}/}T’TT'5 1™, 4 triazole
trjazole NN NNHIOH OH

PCI/ US2005/ 041779 -78 2 phenyl ) - HO

HO

me

3-(2,4-Dihydroxyphenyl)-
4-(2,6-diisopropylphenyl)-
5-mercapto-[1,2,4] triazole

OH OH

N—N
OH
2 \
13 Y / |3-(2,4-Dihydroxyphenyl)-
o 4-(1-ethyl-indol-4-yl)-5-
" N b mercapto-[1,2,4] triazole
SH S
" N—m~N L N-——NH
o 0.
[ li 3-(2,4-Dihydroxyphenyl)-
141, o o y 4-(2,3-dihydro-
N oH : N s |benzo[1,4]dioxin-5-yI)-5-
\ 7/ \ \f mercapto-[1,2,4] triazole
Yh N—N L N—NH '
15 3-(2,4-Dihydroxyphenyl)-
" \ Ho \ 4-(3-methylphenyl)-5-
st $ |mercapto-[1,2,4] triazole
oy A
OH ™ N——NH
16 3-(2,4-Dihydroxyphenyl)-

4-(4-methylphenyl)-5-
mercapto-[1,2,4] triazole




NN OHNNH OH\ \ 29 HO HO 3-(2, 4-D hydroxyphenyl ) -

4- (2, 6=di net hyl - phenyl)-5- 1 S"
wo ioaosi7eo N-N N-NH OH OH

S nercapto-[1, 2, 4]
\ \ 30 HO/ HO

PCT/US2005/041779

3-(2, 4- D hydr oxyphenyl ) - 4-(-Z66-di net hyl - phenyl )-5- N

HO.

4-(3-methoxyphenyl)-5-

S" N S nercapto-[1,2,4] triazole // NN NNH OHOH F
31 13-(2,4-D hydroxyphenyl)- 4-(4-fluorophenyl)-5- "o
9c|1 SH HO/ mercapto-[1,2,4] tria CHNNH OCH |
32{S S| 3-(2, 4- oxylphenyl) 32 4-(2 NSHN S
met hyl sul fanyl pherg¥)<5-| // ngrcapt 2o 43-(3 4Dk Syphenyl)-
N-N N I QO Ol WO P006/ 05%5+64 q / USNOOSI 044_%27_8}11“031%“3,’8_5_}/)
33| 3- (“ Ayl ) - X S Imercapto-[1,2,4] triazole
4- [ napl ' -5- /1 apfo-| ,2,4%
tr{azolle OH®NH L, N
a Cl
18 ©/ 3-(2,4-Dihydroxyphenyl)-
"o | "o | 4-(3-chlorophenyl)-5-
SH $ |mercapto-[1,2,4] triazole
\
N_?/ l\\l—NH
OH OH
ol Cl
19 3-(2,4-Dihydroxyphenyl)-
HO HO 4-(4-chlorophenyl)-5-
N o N . mercapto-[1,2,4] triazole
s O
on N—N » N—~NH
20 o o o ; ~o" |3-(2,4-Dihydroxyphenyl)-
! | 4-(2-methoxyphenyl)-5-
( " ( mercapto-[1,2,4] triazole
Y N—N L N—NH
pv TH;
{ |
o o]
21 Q/ 3-(2,4-Dihydroxyphenyl)-

OH

N—-N

O

mercapto-[1,2,4] triazole




OH \ \ 34 3-(2, 4-D hydroxyphenyl)- " HO
4- (2, 3-di met hyl phenyl )-5- 1 Nr SH™ 1 " s
woredcapiree [ 1, 2, 4] triazole OH NN NNH OH F  PCBES2005/041779
3-(2, 4- D hydroxyphenyl)- 4-(27met hyl -4- Ho Ho
fl uorophenyl)-5-nercapto- \ \ = " \ SHs [1,2,4]
triazole N-N OH NNH OH 36

I
3-(2, 41 Di hydr oxyphenyl ) - HO
4-( acepapht hal en-5-yl ) -5 S
1,2, 4]triazole 'AJg N=N
3- él-zl—r_/droxy-4- XY -
N SH"N|s yl)-5- pt o-
OH CH 064 055760 P
cal 3-(2, 4- phenyl

OH OH

3 e F .
23 _ ; 3-(2,4-Dihydroxyphenyl)-
H ! "o 4 4-(3-fluorophenyl)-5-
SH S |mercapto-[1,2,4] triazole
o 9
Yu N—"N N——NH

24 Q\/ 3-(2,4-Dihydroxyphenyl)-
" " 4-(2-ethylphenyl)-5-

st s mercapto-[1,2,4] triazole

N—nN
OO OO 3-(2-Hydroxy-4-
25 F F fluorophenyl)-4-
N SH N s |(naphthalen-1-yl)-5-
\Q\< 7/ \ Y A mercapto-[1,2,4] triazole
N—N N——NH

OH "
26 OO OO 3-(2-Hydroxy-4-
el HoN aminophenyl)-4-
" SH N s |(naphthalen-1-yl)-5-
\ ?/ \ Y mercapto-[1,2,4] triazole
NN N——NH

3-(2,4-Dihydroxyphenyl)-
4-(2-methyl-4-butyl-

HO HO phenyl)-5-mercapto-[1,2,4]
N sH N s triazole
o g

OH OH

27 -




1SH N $ nmercapto-[1,2,4] triazole

39 3-(2,4-D hydroxyphenyl)- [/ [/
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HO Ho indol-5-yl)-5-mercapto-
N - N s [1,2,4] triazole
s L
OH N——NH
OH
R CE ‘O C OO 3-(2,5-Dihydroxy-4-
hydroxymethyl-phenyl)-4-
N sH N s (naphthalen-1-yl)-5-
\ Y \ Y mercapto-[1,2,4] triazole
N—=~N N—NH
OH OH .
105 OO OO 3-(2-Hydroxy-4-amino-
HaN HaN phenyl)-4-(naphthalen-1-
" sH N s yl)-5-mercapto-[1,2,4]
\ 7/ \ Y triazole
N—N N—nNH

OH
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3-(2-Hydroxy-4 "N/ HN / acetyl am no-phenyl)-4-

wO 200863766 ( napht hal en-1-yl)-5- nercapto-[1, 2, B{T/US2005/041779
triazole N NNNH OH OH 107 3-912, 4- Di hydr oxy-3- HO HO
chl oro-phenyl)-4- 1 SH N S (napht hal en- 1- yI) 5\ N\
mercapto [1.2.4] triazole

3-
4-

aaN—NN-NH

-91 106 1?0

o4 OH 108

1 Di hydr oxy a
n@gm\ﬁél en-1 - @@ S" u- aps-2-Hididxyu-
3001 e N M f NH OHOH || 2nies /16 acetylamino-phenyl)-4-
1 Di hydr o} thyl ) 4- ( J nyI (nmaphthalenSHyl)-5-
Teerpt 0- 2, A‘ friazol e OGN N\OH/N- NH|hdRagth-[1,2,4] triazole
2, 4{Di hydr exy-pRenyl )| HO HOon " .
; rmethoxXy—_Rpiepyd JF 1 SH S 52 {1,724}
azole NN -N oH 111 12 3
-Dih dr ox -\ N\ 4- -5 Bilptdeoxy-3-
tof y ) HO chloro-phenyl)-4-
N (naphthalen-1-yl)-5-
N ?/ “ \ mercapto-[1,2,4] triazole
108 o OO 3-(2,4-Dihydroxy-phenyl)-

4-(naphthalen-1-yl)-5-
mercapto-[1,2,4] triazole -

109

3-(2,4-Dihydroxy-phenyl)-
4-(2-methyl-phenyl)-5-
mercapto-{1,2,4] triazole

110

OH

——NH

3-(2,4-Dihydroxy-phenyl)-
4-(2,5-dimethoxy-phenyl)-
5-mercapto-[1,2,4] triazole

111

Qﬁ r
Q8

o

OH

NH

3-(2,4-Dihydroxy-phenyl)-
4-phenyl-5-mercapto-
[1,2,4] triazole




~S" 1111 L~/ NN

w@2¢08/0kk76s oxy- phenyl ) - 4-

S[1,2,4] triazole OH "-" OH N-NH WO

2006/ 055760 PCT/ US2005/ 041779 -92 112 o~ O

( 2- met hoxy- phenyl ) - 5- p¢BHSN05041779

mercapto-[1,2,4] triazole N~B2N-NH OH CH 113 \ | \
3- (2- Hydr oxy- phenyl ) - 4-
mercapto-[1,2, 4]

(4-nethyl -phenyl)-5 " / 1 Nq
NN NNH OH OH Br

triazole SH N s

yl)-4- 1
apto-[1, triaz
xy- phenyNe HQ 4<(
-l

\

ble Y N-NH

q??jf{%‘r%)?yrl}_)henyl)-#
“m

( y D-5-
| zerc?;]f?[l, , iazole

113

; 0

OH

OH

3-(2-Hydroxy-phenyl)-4-
(4-methyl-phenyl)-5-
mercapto-[1,2,4] triazole

114

Br

OH

3-(2-Hydroxy-phenyl)-4-
(4-bromo-phenyl)-5-
mercapto-[1,2,4] triazole

3-(2,4-Dihydroxy-phenyl)-

115 1, 4-(naphthalen-1-y1)-5-
N s (methyl sulfanyl)- [1,2,4]
~ .
\ : triazole
N—-N
OH
116 | l I 3-(2,4-Dimethoxy-phenyl)-
s N 4-(naphthalen-1-yl)-5-

mercapto-[1,2,4] triazole




mercapto-[1,2,4] triazole N-N N NH
2006/ 055760 PCT/ US2005/ 041779
W@E2(08/08576» - (di net hyl -

-93

~0 ~O WO

car banoyl oxy) - phenyl ] - 4- pA1/0S205/041779

(napht hal en-1-yl ) -5 (di nmet hyl93 -car banoyl sul fanyl ) -

car banoyl sul fanyl)- [1,2,4] triazole 118 :
3-(2,4-D hydroxy-phenyl)- " 4-(npaphthalen-|-yl)-5 "ys~
(dj met hyl car ba -@. fan " // yl)- [1, 2, 4]342.4-Bi-(dimethyl-
CH 2 13 (2, Dret hoxlycar bonyl oxy- carbamoyloxy)-phenyl]-4-
phedld | <2y @ n-Il -| yl)-5- (naphthalen-1-yl)-5-
(el hoxycarbonyl sy 1 al yM [1;2,4] triazol e|@&nethyl- 1
3-(2, 41Di -i Sgbut yryl oxy-| 120 phenyl)-4-( napéurtaadogultanyl)- [1,2,4]
yl)-5-(i SObUI’”Y‘r yI sulfanyl )- [1,2,4] triazol®iazole
3-[ 27 Di=(drmp -, ' 141 90" car banoyl oxXy) {phenyl -4~
11} ~ éqw nol i n (ldi met hyl - car banoyl 3(#,4-Bilyldyoxy-phenyl)-
[1 2 4] o 4-(naphthalen-1-yl)-5-
\Q\( (dimethylcarbamoylsulfan
N_N yl)- [1,2,4] triazole
” 3-(2,4-
119 Diethoxycarbonyloxy-
\ { ) phenyl)-4- (naphthalen—l-
m(g\m yh)-5-
) (ethoxycarbonylsulfanyl)-
( ‘ [1,2,4] triazole
120 3-(2,4-Di-isobutyryloxy-
)\(\Q\(Y% phenyl)-4-(naphthalen-1-
] yl)-5-(isobutyrylsulfanyl)-
\/C [1,2,4] triazole
@ 3-[2,4-Di-(dimethyl-
\ & carbamoyloxy)-phenyl]-4-
121 | Ay’ Q\("Y" | (quinolin-5-y1)-5-
° A (dimethyl-
‘\(u carbamoylsulfanyl)- [1,2,4]
A~ triazole
122 R 3-(2,4-Diacetoxy-phenyl)-
\( " s 4-(naphthalen-1-yl)-5-
) 8 (acetylsulfanyl)- [1,2,4]
oﬁ( ° triazole
123 o I ° ! 3-(2,4-Diacetoxy-phenyl)-
\g \“7/8*' \( ( Y 4-(naphthalen-1-yl)-5-
| h—A | R mercapto-[1,2,4] triazole




triazole 3-(2, 4-Di acet oxy-phenyl) -
4- (napht hal en-1-yl) - 5-

122

(acetyl sul fanyl) -

.-..Ng

[1, 2, 4]

worioansi7eo 0 123 1 1 3-(2, 4- Di acet oxy- phenyl) - PCT/US2088/041779

\

~ " S 4-(napht hal en-1-yl)
mercapto-[1,2,4] triazole
PCT/ US2005/ 041779

-94- |

S

3-(2,4- 124

N-N N-NH
0 WD 2006/ 055760

Di gThylrcar Dam)yl ' 0 —\\ phenyt)=4=(napht hat en-1 -
N-N yl)-5- wsar banpyl sul fanyl ) - [1, 2|3 241i azol e
125 144 ngg( roxy- phenyl)- HO Diethylcarbamoyloxy-
4- naph( | e -M - hydr oxyet hyl sul f aphenyl)-@rnaphrhalen-1-
[1]2,4] tri | e 126° HO 3- (2, 4- Di hydr gxXly->phenyl ) -
1 BH\'|1 S 4 ethyl-5-nericapto-[1,2,4] tri d@ﬂiyl;athammb'lsmfanyl)-
OH I\I-NI1-I 127 HO Ho 3 (2, 4-Di hydroxy phenyl ) 4[142,4) tSado
s #=propyt=5n to—1i24t—trtazoele :
125 A 3-(2,4-Dihydroxy-phenyl)-
Ho 4-(naphthalen-1-yl)-5-(2-
AN s hydroxyethylsulfanyl)-
\NJ/ N [1,2,4] triazole
126 | \l " 3-(2,4-Dihydroxy-phenyl)-
Ys“ $ |4-ethyl-5-mercapto-[1,2,4]
N_,{ N_NH triazole
OH
127 |0 H HO 3-(2,4-Dihydroxy-phenyl)-
N N 4-propyl-5-mercapto-
\ 7/SH ' Ys [1,2,4] triazole
Yh N—N N—NH
128 | " N 3-(2,4-Dihydroxy-phenyl)-
$ |4-isopropyl-5-mercapto-
}‘ Y N_T [1,2,4] triazole
129 | o I) 3-(2,4-Dihydroxy-phenyl)-
y 4-butyl-5-mercapto-[1,2,4]
Y \fs triazole
N“N N—NH
130 (e Ho 3-(2,4-Dihydroxy-phenyl)-
NYSH N s |4-cyclopropyl-5-mercapto-
\_ \f [1,3,4] triazole
—NH




OH NNOH NNH 128 HON HO 1 N

3-(2, 4- D hydr oxy- phenyl ) -

wd@ 2008085576y | - 5- mer capt o-

4-

OH 130 HO "O 1 3-

cycl opropyl -
NitBMD 2006/ OS2

4-
N-

/S"

\' \ -S

NN [1,2,4] triazol e e#i/Okb005/041779
N-NH 129 HO HO 3- (2, 4- Di hydr-@8y- phenyl ) - /
butyl -5-nmercapto-[1,2,4] ~S"

(2,4-D hydroxy-phenyl) -

N N

Striazole OH NN N-NH

~"'SH "~s

-1 [1,2,4] triazol
US2005/ 041779 - 9r§(%_l

i yuroqgrl-phenyl)-
thalen-]-yl)-5-

3-(2, 44 - HO 4- (napht hal en- -8

(chr boxyethys H - [1,2, 4] triaz§fRopyefiygulfanyl)-
13p 3- / 1 / f1 uoro- pyri di 21120l

N~ NS . NH

“mef capt onyl oxy-

13B. % \B- (256+Di1%th0?5'-5-
ph SA% fluoro-pyridin-3-yl)-4-
yl)-5-1 (b3ghthalen-1-yl)-5-
3-[2- Me {fercaptd-[ N2 /4] triazole
1 N nej :

133

3-(2-Methanesulfonyloxy-
4-methanesulfonylamino-
phenyl)-4-(naphthalen-1-
yl)-5-mercapto-[1,2,4]
triazole

134

3-(2-Methoxy-phenyl)-4-
(4-methoxy-phenyl)-5-
mercapto-[1,2,4] triazole

135 D

N——NH

3-(3-Hydroxy-naphthalen-
2-yl)-4-phenyl-5-
mercapto-[1,2,4] triazole




NN Q N-NH

/ /O 135 3-(3-Hydr oxy-napht hal en-

2-yl)-4-phenyl-5- 1 ~SH S nercapto-[1,2,4] triazole

wa booblods7bb NH OH OH WD 2006/ 055760 PCT/ US2005/ e/ e8305/041779
-96 3 CH3 136 3-(2- Met hoxy-~phenyl )-4-
(4-net hyl - phenyl )-5- N SH N *"r s nercapto-[1, 2, 4]
triazole N-N N NH

-e

/o 0

L hyl
- hyd
2, 44
enyl

o146

o\ (\ 1 %H-(Z 4- Di hydr oxy-5
)-4-(3-nmethgX N OH|" O phenyl)
DH
bXxy-[ 1, 2, 4]
] 3'-?2'-l€/feﬁ%£(§-phenyl)-4-

(4-methyl-phenyl)-5-
mercapto-[1,2,4] triazole

3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(3-methox-

OH

137 |weo Ho
N oH N o phenyl)-5-hydroxy-[1,2,4]
\ 7/ \ triazole
. N—"-N " N——NH
OO ‘O 3-(2,4-Dihydroxy-5-ethyl-
138 |0 Ho phenyl)-4-(naphthalen-1-
N oH N 0 yD)-5-hydroxy-[1,2,4]
\ \ triazole
)" N—N S N——NH
" "\,  |3-(2,4-Dihydroxy-5-ethyl-
139 / / phenyl)-4-(1-isopropyl-
HO HO indol-3-yl)-5-hydroxy-
M oH N ° [1,2,4] triazole
e 9
N N——NH
OH OH
T r
: 3-(2,4-Dihydroxy-5-ethyl-
140 / / phenyl)-4-(1-isopropyl-
Ho Ho indol-4-yl)-5-amino-[1,2,4]
AN N NH triazole
o by




HO HO i ndol - 3-yl )-5-hydroxy- ~ "yOH [1,2,4] triazole
N-NN N-NH OH OH N 3-(2, 4-Di hydroxy-5-ethyl- 140 | \ |
w@b@eysyredt- (1-i sopropyl - HO HO i ndol -4-yl)-5 -poi/osz20p5/041779
1,2,4 ~ 1\ NrNH, \ 1 " NH%riazole NNNH NOH H
WD 2006/ 055760 PCT/ US2005/ 041779 -97
3-(2,4-Di hydroxy-5-ethyl- 141 HO HO 5
NNHz " N -5~ ami no- [

3-(2,4-Dihydroxy-5-ethyl-

“ethyl r N henvl)-4-(3-
N yl)-4-(3-methoxy-
ht hal en;ﬁl' \ W Nibhenyl)-5-amino-[1,2,4]
ri agol Ot IF
[ | oxy-| 143 phenyk)=w#- (napht hal en-1 -
N_OH droxyr[1.2. 4 triazole |[NNNNNH OH
3- (4 opgopyl - 4
BNyl -{1 NfOH 1
-5- | ”"|3-(2,4-Dihydroxy-5-ethyl-
142 "o g phenyl)-4-(naphthalen-1-
( M |yl)-5-amino-[1,2,4] triazole
N—NH
OH.
OO 3 OO 3-(2-Hydroxy-5-ethyloxy-
143 phenyl)-4-(naphthalen-1-
N on NYO yl)-5-hydroxy-[1,2,4]
triazole
oy L
OH OH
OO ‘O 3-(2-Hydroxy-5-isopropy!-
144 phenyl)-4-(naphthalen-1-
N oH N o yl)-5-hydroxy-[1,2,4]
\ y/ \ triazole
N—/-N N—/—NH
OH - OH

1 45 HO. | Hb |
s g

3 -(2-.Dihydroxy-phenyl)-4-
(7-fluoro-naphthalen-1-yl)-
5-hydroxy-[1,2,4] triazole

146 % Ho

3-(2,4-Dihydroxy-phenyl)-
4-(2,3-difluorophenyl)-5-
hydroxy-[1,2,4] triazole




triazol e
145 HO "

(7-fl uoro-napht

N NNH OH OH F .

hal en-l-yl)- N"

F 3-(2-Di hydroxy-phenyl) - 4-

IrH ~

wo20vgadssy-[ 1, 2,4] triazole NN NNNH OH OH Fedr/iisHn5/041779
146 HO HO F 3-(2, 4- D hydr oxy-9shenyl )

4-(2,3-difluorophenyl)-5 -

triazole OH N NNNH OH WO 2006/ 055760

104 N O hydroxy-[1, 2, 4]

PCI/ US2005/ 0417 -98 HH N " | v e
3-(2, 44D hydro ;7[”) N _-N1 ¢ N |5@,4-Dihydroxy-phenyl)-
4- 1334 1 azoyf - 5- ¥P-|we \ \ W=D |4-[2-(1H-tetrazol-5-yl)-
ph=ny ] 0 2,41 e dN- N INordy1]-SHly@Hxy-[1,2,4]
> 148 3/ (2, 4-Di hy ox enyl ) - |triazole
4- benzothl 70 I~4-yl)-5 OH hy(’j_i‘i'xy [1,2 4]
t r Fazofre—NNHOFTOH I —IN— NNH N d
3- (2, 4{Di hydr ox @ y/)
3-(2,4-Dihydroxy-phenyl)-
148 | 4-(benzothiazol-4-yl)-5-
7/ hydroxy-[1,2,4] triazole
Y N——N . N—NH
/> |
N 3-(2,4-Dihydroxy-phenyl)-
149 |re 4-(9H-purin-6-yl)-5-
Y hydroxy-[1,2,4] triazole
N—N N—NH
OH
K/”\/\0
3-(2,4-Dihydroxy-phenyl)-
150 4-{4-[2-(moropholin-1-yl)-
ethoxy]-phenyl}-5-
HO hydroxy-[1,2,4] triazole
N
OH
\ \/f
OH N —NH
"o % 3-(2,4-Dihydroxy-phenyl)-
151 N o o |4-cyclopentyl-5-hydroxy-
\ 7/ [1,2,4] triazole
N—=N —NH
OH
Q 3-(2,4-Dihydroxy-phenyl)-
152 4-phenyl-5-

N —NH2

Q*u

N
o

OH

(sulfamoylamino)- [1,2,4]
triazole




149 HO HO 4-(9H purin-6-yl)-5 N N\
hydroxy-[1,2,4] triazole NN
WO €08/0§266t- Di hydr oxy- phenyl ) -

H o
NNH OH OH
150

~ 00 O Nv
PCT/US2005/041779

4-{4-[2-(nmoropholin-I-yl)- /.get-hoxy]-phenyl}-5 HO Ho 1

hydroxy-[1,2,4] triazole N NN OH NNH OCH 151 HO /
HO / 3-(2,4-D hydroxy-phenyl)- NOH N O
4-cycl opentyl - 5= hydroxy-| [1,2,4] triazole NN N-NH OH
OH 3 - (2, 43D hydpaxy’ phenyl )- HO 4-hen 1 5/|3-%24Dilygdroxy-5-
"\ 953 sullf anoyl anj no) - [1,2,4] N-N tmethpxyaphengl)-4-
OH 0 , 7766’ PCI/[US2005/ 041779 - 99 |(naphthalene-1-yl)-5-
3-(2,41Di h y5- J[53 [HO et hoxy- phenyl ) {ureidne[1,2,4] triazole
(naphthalend® | -yl)-5. LNi N oureido-[1 2 4] triazole
(D 4-Di -5-
OH 3- (2, 4- rhygroxy-5 3-(2,4-Dihydroxy-5-
154 | F "|methoxy-phenyl)-4-(2,3-
AN difluorophenyl)-5-ureido-
8. [1,2,4] triazole
A 3-(2,4-Dihydroxy-5-ethyl-
155 / phenyl)-4-(1-isopropyl-
Ho L indol-4-yl)-5-ureido-
L_?/ 7/.43, [1,2,4] triazole
A
7 3-(2,4-Dihydroxy-5-ethyl-
156 |* Lo phenyl)-4-(quinolin-5-yl)-
\ 7/N‘W/~“z 5-ureido-[1,2,4] triazole
% OO 3-(2,4-Dihydroxy-5-
' methoxy-phenyl)-4-
157 | A (naphthalene-1-yl)-5-
\ 7/ W/Nm carbamoyloxy-[1,2,4]
OH N_N_ o triazole
” 3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(3-
158 | ! trifluoromethyl-phenyl)-5-
\ 7/°7/~Hz carbamoyloxy-[1,2,4]
by M triazole
/
P 3-(2,4-Dihydroxy-5-ethyl-
159 |, phenyl)-4-(1-methyl-indol-
N o 4-yl)-5-carbamoyloxy-
(7 e [1,2,4] triazole
y AN 3-(2,4-Dihydroxy-5-
- methoxy-phenyl)-4-(8-
160 |,, methoxy-quinolin-5-yl)-5-
" - carbamoyloxy-[1,2,4]
},_?/07/ ’ triazole




154 H F met hoxy- phenyl)-4-(2,3- N p\rN

di fl uorophenyl )-5-ureido NN [1,2,4] triazole OHO
w@2(08/08576 hydr oxy- 5-et hyl - 155 phenyl) - 4- (1- i spEI/Op3005/041779

HO i ndol -4-yl)-5-ureido- N [1g9@. 4] triazole N-NOHO

I i 3-(2,4-Di-hydroxy-5-ethyl- 156 HO/ 1 N

phenyl ) - 4(qU|noI|n5yI -/ N\. _NH 5ure|do[124]

tr|azol 0 3-|(2, 4- D hydr oxy- 5- i 2 4-Di d )

mef hoxy 27/ HO N (napht hal ene- I lso r{) };i ;3@?;3 .3-

3(? /561) : [ 1’%’ 4] | )O: (3 g_)StSr §uinolin-5-yl)-5-

-{ 4, - phenyl)-4-

trlflu -6\ ") -0 N fﬁ;zg’l‘gammo [1,2.4]

caf bam " Otriazole N 3

-(R, 4-Di - 159 HO henvl

phenyl |- N O 4-yl)-5-car ku%rﬁ;xj ;onglp enyl)-

VNV, | NN/~ OHO - ~ehioro-

2 b indol- 4-yl) -5-
carbamoyloxy-[1,2,4]
triazole
3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-[3,5-

163 di-(trifluoromethyl)-
phenyl]-5-carbamoyloxy-
[1,2,4] triazole
3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-(3-
164 trifluoromethyl-phenyl)-5-
Ny (sulfamoylamino)- [1,2,4]
" L—'{ j\o triazole
I QO 3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-
165 |* N ' (naphthalene-1-yl)-5-
( 7/"\ < (sulfamoylamino)- [1,2,4]
A triazole
?/ 3-(2,4-Dihydroxy-5-
e /> methoxy-phenyl)-4-(1-
166 | v isopropyl-benzoimidazol-
N 4-yl)-5-(sulfamoylamino)-
}__ r{ \//s\<° N [1,2,4] triazole
v 3-(2,4-Dihydroxy-5-
g methoxy-phenyl)-4-(3-
167 |,, isopropylphenyl)-5-
AN (thiocarboxyamino)-
98 [1,2,4] triazole




a" 3-(2,4-D hydroxy-5- nethoxy-phenyl)-4-(8- 160 HO
met hoxy-qui nolin-5-yl)-5 " O~ NH, carbanoyl oxy-[1, 2, 4]

woO 204665766 ri azole OH O WD 2006/ 055760 PCT/US2005/041779
PCT/ US2005/ 041779 -100- 3-(@, 4-Di hydroxy- 5-
i sopropyl - phenyl)-4-(3- 161 HO
methyl-quinolin-5-yl)-5- N~ \ //

caf box) amno[12 -I'" OH 0 triazole )
Db L/ G 4- (1- et hyl - 23-€hf-Blikydigy-5-

yl oxy-[1,2,4] N N|methazophenyl)-4-(3-

V- 5- met hoxy- phenyl|isopropydoxy-phenyl)-5-

uoronet hyl ) / OH |(sulfamoyloxy)-[1,2,4]

ny OH "-" 0 [1,2,4] trirazdee / |
2, 44D hyd*r oxy '5- a8t hoxy- phenyl ) -4- (3- 164 "
tr{fluoronet hyl ) - - 3-(2,4-Dihydroxy-5-
methoxy-phenyl)-4-
169 | (naphthalene-1-yl)-5-
NN sulfamoyloxy)- [1,2,4
"—7/ /s N Eriazole Yok | :

3-(2,4-Dihydroxy-5-
li;[} methoxy-phenyl)-4-(1-

170 isopropyl-benzoimidazol-
4-yl)-5-(sulfamoyloxy)-
B \ K [1,2,4] triazole

>/ 3-(2-Hydroxy-4-

e ‘ ethoxycarbonyoxy-5-
171 Q: /> . ~/> methoxy-phenyl)-4-(1-
% °§( N isopropyl-benzoimidazol-
\ ( 7" |4-yD)-5-hydroxy-[1,2,4]

( _" ( Coew T triazole

OO 3-(2-Hydroxy-4-

o ethoxycarbonyoxy-5-ethyl-

172 # \N7/°" ?( \7/ phenyl)-4-(naphthalin-2-

( \_J yl)-5-hydroxy-[1,2,4]

on triazole
OO OO 3-[2-Hydroxy-4-(dimethyl-
carbamoyoxy)-5-ethyl-

173 lol o~ henyl]-4-(naphthalin-2-
N OH N o p enY] ( P
%\ \_7/ e ( 7 |yD-5-hydroxy-[1,2,4]
4 o / b M triazole
N\ N\
N - 4 _J |3-[2-Hydroxy-4-(dimethyl-

174 0 ° carbamoyoxy)-5-chloro-

° N e | s |phenyl]-4-(quinolin-5-y1)-

4 \N—T P }_T 5-mercapto-[1,2,4] triazole




N H"~ NH2 (sul fanoyl am no) -

triazole 3-(2,4-D hydroxy-5- i
wo 2¢oe@piTehal ene- | -yl)-5- N N"
[1, 2, 4]

[1,2,4] -

oH /

nmet hoxy- phenyl )-4 165

(sul f amoyl am POYUS2005/041779
OH\-N 1/ o triazolLgylN 3-(2, 4-D hydroxy-5-

met hoxy- phenyl )-4-(1- 166 HO N isopropyl

' $

- benzoi m dazol

[

1, 2, 4]

azol

e NN 1

bpr opyroxy- p e

N O\ /NH2 4-yl)-5-(sul fanoyl am no) -
0.8-/(2, 4-Di hydro

¥ i| careAnyOky )S5-ethyl-
phenyl]-4-(2,3-difluoro-
{pHe6B)-Bkmercapto-[1,2,4]
triagdle 2, 4]

tridazole NN 0 /
"> 3-[2-Hydroxy-4-
/> N/ isobutyryloxy-5-ethyl-
176 o phenyl]-4-(1-methyl-
"\o=° |benzo-imidazol-4-yl)-5-
i N-—N j\ E_T hydroxy-[1,2,4] triazole
~o “
HO HO OO 3-(2,4-Dihydroxy-5-
177 methoxy-phenyl)-4-
N (naphthalen-1-yl)-5-
SH S
\ )/ L P - :
OH N-N OH N=-NH mercapto-[1,2,4] triazole
178 O Q 3-(2,4-Dihydroxy-5-ethyl-
phenyl)-4-(5-hydroxy-
N N naphthalen-1-yl)-5-
HO | )—SsH HO I‘N>=S mercapto-[1,2,4] triazole
~N N
w L |
179 O 3-(2,4-Dihydroxy-phenyl)-
4-(naphthalen-1-ylmethyl)-
I N S-mercapto-[1,2,4] triazole
HO >—SH S AV
H
180 3-(2-Hydroxy-4-
0 0 methoxyphenyl)-4-
¢ N»/_SH N%S (naphthalen-1-yl)-5-
_ _ mercapto-[1,2,4] triazole
by NN on NNH O pto-[1,2,4]
181 O O 3-(2,4-Dihydroxy-phenyl)-
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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:
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Ry00 =Ry, Rs, or Ryg
X14 = O, S, or NR7

N——NH
Rs

Tautomer

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
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where Rago is Ry, Rs or Rys.

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.
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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
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
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
thiocyanate ion. 'Carbodiimides (X4 is NR7) can be prepared by dehydration of
ureas using a dehydration agent such as tosyl chloride in pyridine, POCl3, PCls,
P,0s-pyridine, and Ph3PBr,-Et;N. 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
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 1.

Reactive functional groups can be protected during one or more reaction
step, then deprotected to restore the original functionality. Examples of suitdble
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,
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Scheme I: Synthesis of triazole compounds of the invention
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D)
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
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In one embodiment, ring A of the componnds 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-
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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.



R200 R200 ANQH2Z0O AN --,Ir --~== - )0 NN H2N
@EO0Os NN 5 R3 R3 R200 R200 H20ANNH2 ANNN ~~=
wo 20osMsN6HO N-N  R3 R3 R200 HO R200 OH OH A NeXr/biR2005/041779

(L"NyXH OH X= 0, Sor NHONj2N N R3 R3 0 10 where
R200 is R2, R5 or R18. One skilled in the art will

under st and that ot her hydrol yzabl e protecting groups

can be errpl o th the conpounds of the jpresent

Q1)

in prodr ugs enconpasse y the
prese escrl N=C Wﬂg t ®©-heohougd b
any th beI ieved that the co nds @ he

|nvent|@+m [SIL e%@ntlally bind to Hsp90 TA the

taut oneri ¢,form shown above, and thereby i nhi bi thmh)—SH
activity Hsp90. WD 2006/ 055760 PCT/ US2005/ 0417239

-116 C. Methods for Mking Conpounds of the |InventYon
Compounds of j;EE i nventi on can be obtained via

st andard, wel
MBI C1 . v

nown syn | c met hodol ogy, see e.g.
ceg_Q.gani ¢ Nstry; Reaaid DS OQ
Mecheart-sas= arsFRSt r @ @ . 3. T992. HQTn ”
particul ar, —gonp8un ) I nventtom™ 5 caf

obt ai ned by ‘heating & yrémsclie (A) with an |socy nat />—SH
(X14 = 0),

(K)
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), (III), (IV), (V), (VI), (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 (I), (I), (IIT), (IV), (V),
(VI), (VII), (VIII), (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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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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20 Normal colorectal mucosa does not express c-kit (Bellone, et al., 1997, J.
Cell Physiol., 172:1-11). However, c-kKit 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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(eq IHsped ls,nhs c@flpothndmﬂtlyd mmnpem will peean| eficacivohpkans iprahd de
resence of a base to formconpound (G in

)trgﬁmF efﬁlp GHGXY group is protected. Alternatively,
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Pi perutty, op ek h99&r9amnwhco¢ ht 0133dE14§. B3 oth B-Kithad SCEhavicEenf
15a ?c%so%ed ‘thbeerzisstegtlal Crentormal %onadal 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; Scheffner, 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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protected wt ﬁos hat e group. WO 2006/ 055760

PCT/ US2605/204d ¢- kmre exm@ssed M@qghovéttthﬁmyralmmom system of
t etc{egégﬂigg Qdentg andFhE patgx_‘lm O %fe'ss%ﬁ Mggests arole 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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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 of the 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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The compounds of the invention and/or other therapies can be administered

30 to asubject 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,
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dosage forms dlsclosed 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



10 anot her enbodi nent, a conposition of the invention

conprises one or nore conpounds of the invention, or
we2@eassvaceut i cal |y acceptabl e salt, solvate, PCT/US2005/041779

clathrate, hydrate or prodcuygpthereof, and one or

nore ot her prophylactic or therapeutic agents. In
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( pahdreofc ﬁs)sq:d zpaﬁt lebricants are typically used in an amount of less than about 1

1

wn

o mlcrocmsgi‘lj‘lmg ﬁglluefose Gro; cerlrénae@] se ﬁodlum crospovidone,

30  weight percent of the pharmaceutical compositions or dosage forms into which they

are incorporated.

2) Controlled Release Dosage Forms



10 powders; dressings; creans; plasters; solutions;

pat ches; aerosols (e.g., nasal sprays or inhalers);
w@edos/05376@ui d dosage forns suitable for oral opcTvusm®sba1779

adm ni stration to a patient,j4including suspensions
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temperature, enzymes, water, or other physiological conditions or compounds.



10 Pharnocopia (USP) SP (XXl )/NF (XVlI). In general,
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- conpoundgir i chltica kit EflRs& o pRovite pateRteRit dosage forms of the

invention are well known to those skilled in the art. Examples 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



10 "stabilizer" include, but are not Iimted to,
anti oxi dants such as ascorbic acid, pH buffers, or
wGe aob/oksréd ers. 1) Oral Dosage Forns Phar naceut PCEUS2005/041779
conpositions of the inventiomM3ihat are suitable for
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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.



10 m xture of the powdered conpound noi stened with an

inert liquid diluent. Exanples of excipients that can
wmeoogesxicd N oral dosage fornms of the inventi onPCT/US2005/041779

i nclude, but are not limtedldo; binders, fillers,

di sintegrants, and lubricants. Binders suitable for

use in pharmaceutical conpositions and dosage forns
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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



10 formulation, and is readily discernible to those of
ordinary skill in the art. Typical pharnaceuti cal
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poI lin po [ i, U ch glycolate, potato
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{Hd&k@é am%%amlrﬁie Igraglsxbepltﬂog%ber glycols, stearic

so um | aury fate, talc, "hydrogenated
10veget ablle gerieral, (tke rgcomrp@niﬂ@dalty dose rapge risemgowid of the

su rﬁ&lléﬁ%ﬁ fﬁ? ke coRGRATReQribed ﬁ)elrélff Ee Wltg éc}éé:ﬁﬁéb &"f{/om ARt 0.01

ean ol , Zl nc stearate,
| aumewt aé)oural@ae mganddaasglmmaswrselglq mw@ay dosg @reférabis s

| u%@{&%&% i a I8/ rlggﬁgmwﬁ% EASdafty Bbdel i€ Ruarifistered
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SS ) Ib&lats#rﬂg Eo ﬁ)oBtdSOE)(néEpeeg H%ls?n gosrﬁ)eg E%a}flyu e?\k/ee-lrlé})(bl%t 10 n}g Gand
by dBaiwﬂOO@ig peﬁﬂadeB tmanagingthe pawdt the)themamshodlﬂ! be mitfated 4t a
used at, al | ub nts, are pca

o e e pebab a8 poguisl Pk B hots B i ey ppto

P hadbaacxB0 i g3 labsid nmnsmg paray o cithosagrglé dose®r divided dbses,h

t he e i ngcorporat Control | ed Rel ease
e S EARORT DM ot {ebRSPGD o B 5o e easg 10 HoR dogtes of
20 NGth€altiHB irfpredient &ﬁsﬂd"fﬁe FHngéﬁ’dlﬁﬁﬁedJI&raﬂm donfelicases hs Byl be

control | ed rel eas %% by _del i very, deV|g hat
ar APRAER IR Hosiof ltlmélellerf thgagi Ruthermere] if isingtegd ha
Exadiiicgs dr %:!lti-ﬂl‘é%hy@dﬁn \ﬂﬂl%@@/tholwl aXH }x86n tntefrB@SAjust, or
described in Pat ent Nos. 3,845, 770; 3,916, 899;
3, Jemnipgothenpy grconpgetion i thyngiyigual patient regpopse 33,
5, 059, Sy, eénéhé%ut?&ﬁy eﬁ'e&@@ a1§61§1ts 1§a§ag§ap'§ﬁ§able for d1fferent
5,639,476, b5, 6, 5, 6, ‘each whi ch

25 ncmlpf‘sraavwsqxéerreuaﬁ wﬁybcr @acbkyéwewn bs&@ﬁe @f@@g@yﬁbilwtthe art
c ansma}rfr% Sfhobfts sﬁﬁagmcé@ggb&w nQe[naéé) Htea&%k Lﬁal&ﬁé SRR of

one oOr re active I ngr lents u exanpl e
hy deroliferatiy¢ disarfers, boeinsufficiens to egubes or wﬁtwré o Teduqej adverse

gel é(‘:ffelcg %Es'&'&%t%h Sith %r%ﬁl%gﬁﬁis of Jeﬁﬂcﬁ%’z&?{) %g%eflrlé:g?passed by the

ayer coatings, mcroparticles
above descrlbed 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



10 m crospheres, or a conbination thereof to provide

the desired release profile in varying proportions.
w®@nidsabi7eo control | ed-rel ease fornul ati ons knownCt/ws2005/041779

those of ordinary skill in.tihg-art, including those

descri bed herein, can be readily selected for wuse

wth the active ingredients of the invention. The

i nvarit manbet deareased conpas 9es or moneglde effedts thetosmgeutap patient is

sui table for oral administration such as, but not

|| iPPEFPEBS 15 tablets, capsules, gel caps, and caplets

that ardn adlﬁﬁtf&(énfbodlrrmﬁntlfemlbk@d of tht easpositioAlof the invention or a

ggnncrt?%ﬁ’lo{ﬂﬂefgqgﬂggf 1?1%?811%1? 6&1%&6 égf%lﬁ ; Od g{?g?g%? %/{Zatmellorate a

Ac hireneftiby dikdi@drs, sidh s @antkr, of bretbr Wi}ﬁfp}&ﬂﬁi thereof in a patient
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e e eSS o i SO Sk Korere s
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enployed to cure or_control the condifion in a
i rinerdef apwisat's brdyrweight. Iappathergehodigrent disrdosage of the

[ el &A% %515 S?C-}L@&lva{ei%n bf‘&édﬂ%uﬁd‘&ﬁﬂéjﬁl%rﬁﬁah ¥ in¥st&bd ohe
dr ug, Osage fr equency, and 1 ncreased pat I ent
1& oniptveahitreat, merpee. oo AMelisirite d prokifasative dfsefdmﬂ sich ameanggreor one
des
5rgrlﬂ§9 )ﬁng) §tthbx%§) ﬁgt 1&1@&% 191 do. gto %ﬂHg’eOs géo

(active I'n ent promptly pro uce
t hekSapgtl mg toBR mg,f(ébmg tealrﬂ:lmg,r(hUmalw § mgng 1 mwtpﬂnmalm ymg

rel f f t
EVER R B B8 A AL 5250 10
extregdelh tpémng;d 26frngt|oﬁm g, 025 myg wermg, ®.5nmg ot 20 mgt himg to 20

h d h
1 ke S A B0 B, 1P R i P
r ephgees mga)rarmglmtz Higdrug bei ng net abol i zed and

t f t | ed
ot ve TG ASHEB T PRRTY A teraPRAI AR BB Shpounds of
condé tniveriidn] wikithibbve @ceribﬂarermheﬂltly'bei@dlséd)tp p|&H,ent treat, manage,

te er Iure water, or ot her pnysi o
PR SHE 5 DS 5 CAHES P GEGPiS I ploms therco can be
2d°CTdsu§5&QQéédM>1;7a?18n theﬂa{b?esGfIthalirtvb@twnall’r@éﬁlﬂﬂdﬁﬁagé@lo@%ﬁﬂlan :

formul ation of this invention conprises

t hethais&mhclm heeg or pre SpmsALly being ypgdyo @W@Eﬂ% MIARRTNPT

( V ( WK%&FF@&%&@S 0k bne (’)r(rhdr} _{ynﬁﬂtbﬂﬁ fhef;:?f%re usd4 in

preqrehindtion th egﬂplea@éérﬁtna@n@ns dihe recepmgpded dopagay eftagents
Cl aéu%ﬁ’ti}ﬁuse@ For PeQHEVe B dnl) ﬁéa%‘ﬂgnt r’nﬁhagémﬁft Qir %emm‘iﬂ'ﬂl oTa

further corrprlse mcrocrysta Ilne cel l ul ose and
25 ptirelifatatiye dibsrdere syeivassgioan Phge.or merg ympsenshereefican t h

hygﬂﬁfatlﬁgdq}o% ?r% Q%l'eln 1n|t}lljé é?tsﬁclﬁ@ig but not llmlted to, Hardman et al.,

I oXypr opy | 'ul ose. h ext ended rel ease
f orﬂdal, E3960Geodmean &)éhl ep&heﬁharm@@m&nahgailbofﬁﬁls @ht ent

i e
Th@ra%zlghc@ d 1{71‘8 G%\L {-iaf‘r‘ KY g&’ggﬁﬁ?? ggaﬁtsrﬂﬁ%ﬁ ‘izg%e%ltcggDR)
f oriﬂﬂ’lm |20ﬁ3 Medudal Ecqnnme:nﬂoo ﬂnor;qutvmnywlmm 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



about 6% to about 40% a conmpound of fornula (1), (I1),
(ree)y, (rvy, (M, (VvI), (vi), (1), (11X, (X, or
wqd adwbmsstso or a pharnmaceutical ly accept abl e sal PCT/US2005/041779
sol vate, hydrate, clathratejqor prodrug thereof, by
wei ght, about 50% to about 94% m crocrystalline
cellul ose, NF, by weight, and optionally from about
O %%d@eﬁhﬁg&nt@%&gﬂnﬁﬁﬂst@hﬂ la3b th]iﬁ 5 minutes apart, less than 30
ydr ox nmet h ceIIuI er.ej
oy b L apdt Stacel e e aakoriige Btrbades geer

C Orﬂ%lboilelﬂ h&irs &t dbht Xidutstpes, et abddlt 3 hours to about 4 hours apart, at
hydr oxypr opyl net hyl cel | ul ose, 3)_ .Parenteral Dosage

ForabRutpdoursiie Abaut o Beus, éparto?tﬁéowrh% oAU s sy ¢ about

spatq haksSto B¥oul 2hb@y SpdrQ bt aBsut 7Hduis6 bbbk B Hourd Bpart) Babout 8
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i njheatsitopout O howrs ansits e @Pat 9 hag 19 ahovh K hovrs apert, Jaabosti 4@

t hejolirsRGARIR $1 Adtd HAn! HBEGRN] HopYRADERS 2 HB&sIaBAH, Bt about 12
nat ural defenses ag;u nst contam nants, parenteral

dohees 19 b% henrsenart, B enesta B yowss apart, 24 bpureig3atoursapart, 36
bei p
853 8 holrg BRDd Rurd) SHG bRk 32 hARs fB0RoRRLpD 0
10nothomsm> 72 bourpapagoTAhduesig 84 galdff appest, 8‘bh0urwj0é9<§th0m apaft, pr 96
pr
PhaPUReS 1R . BEoft SRR Ro BURREMERIRED, |
s u _smephs/laomsorrtlwat;cuﬁ@agenns) ae adxmmstemnidenmtls isgme patent visit.
Sglr teﬁtble?af Fi"%g)gelgglge en r%,scc):ngcfnor ore (Sc’o%g ou C}S(F)%’E%g 19\%nt1or} and one or
K nawste bthet the ﬂmr@les Ké g;:bropfhytdnﬁc arthera@nacmgeas) amcyaddaly
ut are _no
1350 OB G iy ol e s ey s gy e o
Sodirstpréphlyatticier thergpatid apents)Rongpériod of tinechollowed by the

Dext I t t d
p T I R I T —
vatfef z pard ioblife Bldwdday tWRAdA{Ri6H Ao Bﬁﬂ)thlrd therapy (e.g., a third
PCT/ US2005/ 041779 . -143 such as, t% I ' 'ta(epg to,.
et HPPhlactimen therapspiiesasyiskitea BEipda) “m&ﬁa 0% JFRSARNE
2(13I W6Rsequedithl BARnAGMRAUSe. MBNyelcan ofddEld réfuce ﬂiétdeﬂf%pment of
limted to, corn oil, cottonseed oil,  peanut_ oil

s egaFHHANSE 0 ongaf{fle agprinieavoldesrdysg fhe tie eccts of ong gfithe

%Xxllts Qﬁ&%%tlﬁpro@% Qﬁﬂ:géy 6frﬂl§et trdatfdrgase the
solubil'ity of one or nore of the active 5 ingredients

di scl os érucmrreqmboémﬁnw adminisiration of pesameermaouad phbe
parﬁ{;%%ﬂn'agg‘%ﬁg@atedfa‘ﬁﬁ R ﬁfnn{lﬁﬁtlbﬁk\&ﬁw #eQBparstd by at least 1

Transder ma I cal Mucosal sage or ns
25Tr ahzdedaysl3 dayp didexd, 10 dm, Wulays 30 deyss 4ydays.or mentbs, 78 Hays, 3

s ol Iﬁé}hlllsogr ¢ RGhHE S otk em@tfd?m&% ab&mshﬁﬁio A ShLRREhal m ¢

Ohs, sSprays, aeroso creans,. | otlions,
oi rproghytastic drGhegagestic @huna}dmrppmcdlascﬂ thnsdmglmrpéwsm@nbe
or Qother t
_ gsepar ed {) t{fgaﬁé( aSt ?e\g%alrcﬁ% | ca 5 da %éé B%yfgg{&azs %%%ays
19945)da1§t2hncmlﬂd 18ddys, 3 months or6 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



eds., Mack Publishing, Easton PA and Introduction to
Phar maceuti cal Dosage Forns (1985) 4th ed., Lea &
wao-edsgss7s0 Phi | adel phi a. Dosage forns suitabl e POT/US2005/041779
treating nucosal tissues w thig.the oral cavity can be
fornul ated as nout hwashes or 15 as oral gels. Further,
transdernal dosage forns include "reservoir type" or
" madeed therebf/apdbse pébtdéms] SO\Mg'ﬂ«ghpreﬁrabbeat zbqfapd 250 pugfkg, dt ireast 500
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et hanol , ethyl ene glycol, propyl ene egcoI,
butane-1,3 di ol , |sopropyl nyristate, isopropyl
1Qal mi t atfe, lﬁlhgdﬁniﬂmxmﬁnd m xtures thereof to 25

forml Otﬁlggg\%?&dﬁlggsﬁﬁgﬁl\/e fioft H12D be ﬁ%‘d Eke‘&éh?ch tg@L ifar{x)z/imple,
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as APBreRtio teheéq %i@ iih etaﬁéhaae*@m'@%? ifieations: mﬂéo pgtefiplg and
200 | ShétBods by BdPrEctRENR It H&PArtRB HARLCEHE PurPodeGl iikest BEHhis
are not limted to: acetone; varijious alcohols such as

et HAYfaHon. oTheyfpllowing examples arraat forth £ assistdp ppdersandingtheles
S anveﬁﬁoﬁbx{ﬁ%‘hﬁylh n&iHef c@?fétx‘ﬁ@d ascgp&ﬁﬁ&l’lg/ llﬁﬁtﬁ{gqﬂé f@ention

di mret hyl fornmam de; polyethyl ene g pyrrol i dones
sucdes@ibed g C;Wmﬁéz hesginy §P¢ho‘@ﬁét10n|9(@ the enyﬁntgmam@dmg the
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wat er - so I nsol ubl e sugar ester SUC Tween
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g%%&?ﬁn% ﬁ desitzd Car® F’ b%fcoﬁsu&l?&ir tmﬁ%% Iﬁ'lgﬁg%g? ﬁletiﬁ\’%ﬂtion

orm -of of the tissue to
phanumwuﬂtdhawmconp05|t|on or dosage formis applied,
may al so be adjusted to inprove delivery of one or
nore active ingredients. Simlarly, the

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



polarity of a solvent carrier, its ionic strength, or

tonicity can be adjusted to i nprove 15 delivery.
wEvpossTeEs such as stearates can al so be addedp¢nus2005/041779

pharmaceuti cal conpositionsigy.-dosage forns to

advant ageously alter the hydrophilicity or

i pophilicity of one or nore active ingredients so as

to Iieakn“awabdleﬂe&i wethy orden & (pprs): chﬁglaaldhxftsmemphti%(smrglet; d,

Se Oélpﬁg ﬁaple g,ewl"?%r CS]Ee}P]}lg%{ % br%'flﬂ &mg%b couplfgscogaant(s)

delmvﬁf&(ﬁﬂh@mﬁmﬂ&nQEWp&metratlon enhanci ng agent. 20
Different salts, hydrates or solvates of the active
i ngredients can be used to further adjust the
Propemiples: oByAtEsid SCUnpdaadgenposi tion. 5) Dosage &
Frequency of Adm nistration The anount of the conpound
or conposition of the .invention which will be
effective in the preveption, treatnment, managengnt, or
anelloratlol of a prol|ferat|veA/%§nd|sorders ucﬂjas“
| CanCET~BE UGN, Mor onms-thergof, arﬁ jf
ature and s of the diseas o
condi@i on, QHd the roui\,:a by whi ch the actPve OH O |
i ngredient is adm ni st 8d. The frequency and dosa
will al s®vary accordlngNko factors specific for gich
pati ent depending on the specific therapy (e.g.,
t herapeutic or prophylactic agents) adninistered,l;ﬁ@qNaOH
severity of the disorder, disease, or 30 condition,
the route of admnistration, as well as age, body,
wei ght, response, and the past nedical history of
patient. Effective doses may be extrapol ated_from ¥
2006/ 055760 PCT/ US2005/ 041779 -145 dose-respanse
curves derived fromin vitro or ani nal nodggl
systenms. Suitable reginents can be sel ected

foll ow ng, for exanple, dosages reported in theoH
literature and recomended in the Physician' Scfe Kund 76
Ref erence (57th ed., 2003). 5 Exenplary doses o "R
small nolecule include mlligramor mcrogram anounts
of the %alhydrandie(d\{li) @-4p ey 7.89 mogd)ammd dife imﬂhipe_s(ahatc)(N) (1.59 g,

a .0 ogr.am
1§ 5 RS mih i diFse s ifighitt) b iSRRG, D fher g AL
m Qﬁag:ﬁaamﬂp ai'sscklvédages sudation mbanrtweﬁi torcddl i Itcgn‘oaﬂilsterpﬁa’rature and a
k|| ram mcro [ 0_about.
Bl DR e e 3 Ftred en Satid b AR ehner BpRoVice
r eqamm&e?atd QPihaM ad’ﬂﬁtg s61aN@B5Qf 9BLK cmgmmﬂeaﬁte (VE) (1.89 ¢,
|nven 1 oNn or .t he condj t.I on
i T e g iR aﬁ?‘&ﬂ%ﬂ%&%ﬂ@“@ir hia?‘f 3 %&o{i‘t mpghdn
15m3 Water (d8VhL) 8 MOPC 8¢ 2do8isN ThesoMiton wirs dByw&lias @ool to room
preferably as djvided doses throughout a day. In_one

entERPsraYFE thenpsidifigd withrose HQ. Tharesniipgpresipititgpasfiltered
dai thinh Wish8@WRh lthei:igwo day aflP&eR. TRESRIUE bodhdt Was RecH@lallized
dose range shoul from -
from ethanol to produce compound 76 as a white solid (1.4 g, 75%).
"H NMR (DMSO-dg) § 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, /=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);



15 about 5 ng to about 500 ng per day, nore
specifically, between about 10 ng and about 200 ng
w@ersdsyreo | N managi ng the patient, the therapypstrostods/o41779
be initiated at a |ower dosgggperhaps about 1 ng to
about 25 ng, and increased if necessary up to about
200 ng to about 1000 ng per day as either a single
dose or EHMS ciichlAQSRE(C, HIGRNMME) 393, 100F&ind 3pAl1 (MAL)".S
gl obal response. It may be necessary to use dosages of
20 the active ingredient outside the ranges disclosed

hergidinp102S ORPnhesiEst Capotndl12pe  apparent to those of
ordrnary skiF?nin the art. Furthernore, it is noted

that t he-CérPihyépanplanyhricaphtploanyyh-emicapiq-riaggle(®05 me,
0 20fhtf1RMlich G oIt avatfbiRém selenif TR Anc., Center

therapy i'n conjunction Wth individual patien

r esPesipse. NIDO3 § 1y andtEtNhér &pdi .0 maal)yin dfmbcHiGlewenedigated
may { he. appld cab i opl | i
RO SRl Gl Sl ] RS e
or dvaraney tasjopin| temperatime apd stirred$pmihl. dihk yeactaomonixtue was diluted

Suf {Iae ERNEL b erdevyiﬁlg& 0 ﬁ%@%ﬁﬂ dtqu%g,tdrf%? ﬁtﬂ‘ﬁa’ #’(5 al.
such profiPerative disorders, put rnsuriici eAt T o
10c ausacentrated itf acea. he rasolue vdsideomadgrephed (Hefhe@ @GAc 3:1) to

associated w the c of .fhe invention are

al S%V%ﬁ%wggggﬁa%ﬁ/w?l%gsg ﬁgg@\ﬁ/ &&y gé{ﬂ’l bed dosage

ggount S 1IélmiM_ RC(SJ?O_'I;J) _GQUQBQ%-IH%:‘VE%L(F,Q&g.OﬁM QHEW%MVWEN(I]@

atient is admnistered multiple dosage

oD o BR6Fm bl 1B, 6-He. b Tty 1T} RO (hgaedz 1D,
neefloig obhe 2@‘?1@656(&9&7.@}&!@19,6 i) eHs 3SRAE 1 RAANLHY, $B8{ed
to the patien nﬁéﬁbe i ncreased to inprove the

Lor offyd B 8HY o3 (@nkrlafdiln 7212 885 of the conpound WO
2006/ 05 &8s BTAHIAO0E, AGNIBL: 526 FBlind: SagTRINDS"
decreased to reduce one or nore side effects that a
particular patient is experiencing. In a specific

enmbedi v A4S onposi tion of the
invgnggggibrsgﬁh%%ﬁpouﬁﬂhg%ﬁﬁﬁg rﬁvention adm ni st ered
to prevent, treat, nanage, or aneliorate a 5
proliferative disorders, such as cancer, or one or
nore synptons thereof in a patient is 150 pg/Kkg,
preferably 250 gg/ kg, 500 g/kg, 1 ng/kg, 5 ng/kg, 10
ng/ kg, 25 ng/kg, 50 ng/kg, 75 nmg/kg, 100 ny/ kg, 125
ng/ kg, 150 ng/ kg, or 200 ng/ kg or nore of a patient's
body wei ght. In another enbodi nent, the dosage of the
conposition of the invention or a conpound of the

i nvention adm nistered to 10 prevent, treat, manage,

or aneliorate a proliferative disorders, such as
cancer, or one or nore synptons thereof in a patient
is aunit dose of 0.1 ng to 20 nyg, 0.1 ng to 15 ny,
0.1 ngto 12 ng, 0.1 ng to 10 ng, 0.1 ny to 8 ny, 0.1
mg to 7 ng, 0.1 ng to5ng,0.1to 2.5 ng, 0.25 ng to 20
mg, 0.25 to 15 ng, 0.25 to 12 ng, 0.25 to 10 ng, O0.25
to 8 ng, 0.25 ng to 7/mg, 0.25 ng to 5 nyg, 0.5 ng to
2.5nmy, 1 ng to 20



15

ng, | ngt 015ny, | ngt o12ng, | ngt 010ny, | ngt 08ny, 1nyt o7ny, 1
wogoobosHeny, or 1 ng to 2.5 ng. The dosages of PCT/US2005/041779

prophyl actic or therapeutic_gggnts other than

conmpounds of the invention, i ch have been or are

currently being used to prevent treat, manage, or

prol jferativg,di sorderg” s as cancer, or gne
re sprtonfsnsb;ter eof an %(% Eosmgadog n the
monWes 5e | nvepti-en. Pr

or
SO,Ph

ower than these“which have been o
currently bei ng used to prevent, treat, nmanags, or
aneliorate a proliferati®e disorders, or one or (RPT €
synptons thereof, are used in the conbl natio
therapies of the invention. The recommended d03@8&&e&
agents currently used for the prevention, tregatnent,
managenent, or anelioration of a 25 proliferative -

di sor defes, iIch as canceJLO one or nore Syaptons

t her eof obtajsed fr ny refeggnce i H art
i ncl udi , nnf__LLmt Har oAt @ e2ds. ,
1996, An & G| man's /Phar macol ogi cal'¥Basi s Of

Basi s O, Therapeutics 9t fjoEd, M- G ake Hi ||, Noew York;
Physi®l an' s ,g)esk Ref er ence 2(PDR) 57th Ed., 2003,
Medi cal Fconpnics Co., Ind?, Mntvale, NJ, whfkch are

i ncor por §t B0 herein by reference inits entirety.

In certain enbodi nents, when the conpounds of the ~o

i nvention are admnistered in conbi nat| on W th '

anot her { heya apy, the ther apPeSH( eHg , yI act i

2006/ 0 PCT/ US20 apeut [ c

agent s /a gr 8§" t I’zan nuFES"ap'Q

less th 30 m pute apart H1 hour apa?t at abo YSH

hour apartS at gbout 1 to about 2 hours apart, at

about 2 twurs dabout 3 hours apart, at about 3 hours(188)
to about 4 hours Japgypt, at about 4 hours to about 5
hours aparft, abHUt ’5 hours to about 6 hours apart,

at about 5,6 etxg,to about 7 hours apart, at about 7
hours to abouf,8 hours apart, at about 8 hours to

. about 9 hours apart, at about 9 hours to about 10

hours apart, at about 10 hours to about 11 hours

apart, at about 11 hours to about 12 hours apart, at

abof"bertlzgnesb?mi/? ToRetey i3S dto 1@ 18 hours to 24

hours apart hours”to 36 rs apart, 36 hours to
%8 hour & oalrfahltlon q@-mthlpsymctplﬂs@ eabiny |§9¢1§d in3p i¢pchgthswas

to a@QeJ‘tQ&tggo@?&tEﬁersuﬁpmjoﬂ g%%’ﬂs The rezigtlcg:%aﬁ%uﬁ@cﬁf& 1 hf 4 room

hours to hour’s apart ours ours apart

or te@perktorgrtkentrecobd utn@lutcs bgthr Benzkresulfanybetiberitiertd. meq) Wato

or t h j;C

ol ea@é th%rPtZlE gegtt?o% W sﬁrr%d foP ? ﬁﬁ*&’ h@‘r‘n éer%ﬁéérﬁmget gg@@@#@){l C

I n acenteaiere mttbd)uhdrthmthyl aoetate dnyenmsevashndpepna@dlmﬁx)tﬁda
nore ot t her a

d nve d ane th e 6&‘5 e.g.,
], G e P3P B U PO b bRy
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,-HNO; (2 wt eq) in small



15 adm ni stered. Cycling therapy involves the

admnistration of a first therapy (e.g., a first
w@e@ployd7act i ¢ or therapeutic agents) for a perporusios/041779

time, followed by the adm r3i1§?_rati on of a second

therapy (e.g., a second prophylactic or therapeutic

agents) for a period of tinme, followed by the

admidificls! Thé RActdh vabs btitrdddof hErra'ilden{ Rmeratude. t&dtfvdted carbon ¢)
prophylactic or therapeutic agents) for a peri

ti st s ag erlded thep thegrirepixues Vasgtied fogildirg wﬂr%was then
adng; &t e{nate\l%ratéd t6 drynb3€ SEYAFAtRN | Iomh@ riéi')ﬁ{erst@asra@ﬂb'% biyhe
devel opnment of resistance to one of the agents, to

av otodingr chrerdategsaphiye si de effects of one of the

qfgents, and/or to inprove the efficacy of the

treatnent. In certain enbodi nents, adm nistration of

t he7-Merwxpdmitvesill-iotole ) i nvention may be repeated

ggd d;he @daggoi‘un%ﬁ rg? bé’r{iénegi’r‘ﬁ‘ nyE7-ig 8%%2&%%%1{3%% &%l

dayis meﬁ&ndlayas ad&dmmtultlsn oﬁ@ddla‘ylwdoﬁde (Poavd) rswaten: 'Rhe solution

g%gﬁls?tlg@}?;rtfgg {Og gglr%d h\ﬁ%‘aggl’e\ivjz?sdrénmgve Pceller recf‘ugec{ pressure then
10r epeattrenid athgll dchateackre mddsd.r Flid iyl aeeyatd Bxyenssepmatad ad vimghed

at | east 2. days,, 3 days, 5 .days, .10
6 el RS Y, T en g WY Boncne bl g Siaporgted
MO Nto lAByneto §roﬂ"ﬁlctbtth6desﬁ&i prodwet.speci fi ¢ embodi nent, the

i nvention provides a nethod of preventing, treating,
managi ng, or aneliorating a proliferative disorders,

su::jﬁba @ﬂt\p@,@ﬂ,@f.;;.@ﬁﬂ, Iyr,,t,mms%/rrpt orrsbt her eof V\%ai d

nmet hods conprisin mnisterin 0 as ect_in

15006/ osé&)@cﬁob@w e%zm%lpmﬁw 1 jndgte (24 4491&18181? cgoled in
dos# ief battt wheRAREd NaQ (4096 KlgperﬁérﬁﬁlQﬁlabb)éq)atThle e@stiordP4 stirred
gg/ kg, at |east 500 g/ kg, at | east %}1 , at | east

2 gy kb 2t agorp eamperaiiue 88 regooledt injas e batls sRzopage (1.1 eq)
| eagds a%@ecﬁgéﬁ(ﬂe re%EtchnQ)@a%tstﬂéi 1300 kS at Fgorﬂ 8RPerathR0 WHékhd

at least 125 , at least 150 ng/kg, or at | east
200t /awgat@wemﬂéedoff he ﬁ@ykﬁce%rleyewmam@d and weghed;
20 ”Vn%ﬁéakeﬁgr @%tlﬁ%@téé’ ﬂ@%thgpéc%faf‘er I CentBYeR ten?
very days, once every 4 ays, once
ev eervypcsatd@\soslryms: dFugthenpprifcatiap by colnmae chrgratograpinproduced
onc r once every 10 days, once every two
meéﬁgﬁygg%ggg lq)ﬂé{a’three weeks, or once a nonth. 10 F
Clher Enbodlnents The conpounds of the invention may
ed arc for nple, to evaluate
eP§¥€ﬁ£H|sﬁ¥ 2 13?’ géﬁg agents, to isolate
25n ew drug\ scﬂiutsm@f ¢¥1§0ptcmyg'btr$thosy-ngutﬁtf-fH-nildojc (T) (1eq) and
chro ph s_ant i n_ EL
5o R 90 it . 0 B gl Rl gt gy s
Th eshakenrod a@ahﬂﬂdtﬁga&tl&nﬁbpﬂlﬁnﬁ I’iihd)éilh[slmg& fof 1 hheThe reaction

ap P ?séﬁ dsﬁl?err]e% tﬁrogghoéel:l}té g)n Sevgl)porate to dryn\égsnt%lpg?o%u\é\g tth d(?sned

product.
30
1-Isopropyl-4-isothiocyanato-7-methoxy-1H-indole (V)



to those of ordinary skill in the art. The invention

is further defined by reference to the foll ow ng
wez@opbeso describing in detail the preparati opcDUS2005/041779

conmpounds of the invention. -jg3wi |l be apparent to

those skilled in the art that many nodifications, both

to materials and 20 net hods, nmay be practiced w thout

depart i My o sobutioh he1-Foprope/-mertioxyrt iésieiot-4gtanting @) (1eq) in

The fol,l ow f t .
i L R e R A A e 3
be wansitred fdl 2 s & P n‘ehtpaiatuye ﬂ'lbx'f‘revfapdilﬁteﬂ edriese NErter
descrj_bed nd cl ai her ej vari ati ons of the

| nvedion B selimai ey e thegppregesiteq product.

#£qui val ents now known or | ater devel oped, which woul d

be within 25 theeégurw ew of those skilled in the art,
and®-ChaRfudragrStedphahevtohlorentorby-redbegesdohfy)-5-

ex%éﬂcﬁﬁ&‘[ﬁb4ﬂﬁt%kcﬂ£‘(&ﬁﬁp%uh@l§l? considered to fall
wi thin i nvention mcoraorated

her ei n. N O‘EQhY‘é@XREW@ﬁ@@déﬁéra@é? (WhtlgDnd d -iprpresul-4-
c aﬁs&ﬁo%ﬁﬂb%ﬁaﬁ&@mﬁi QHHF:WL alo 1%&?‘ Wefetheated ﬁlrbtlﬂi)%ol (0.02M

drich Chem sconsi n,

10 Hlnm qn@pﬂl@@anwm 8§fetor d 4r. mBreeSOh@e@ waeallayred 40 a9l foagom
t
pCT TR, DAY TRy gt B3, aled MiRhlRw b e,
or disied agd ggsp mjithowsHerther allln@htlcvrt (ylalmm“/h)pll"hetpregﬂpl@ase was
t
ot P dsdin aaRBHAEN a0 By ROL anEEE G was Bubicd

in thbnglzth(skdx@peamm fou i exin. oThepeacctlmnwas therbEixeatedlte 1 10°C for 1 hr
Et OH.A NHNHz HO CH

1 y Nt IaeSI of O&n“%%ﬂerr]% N)Z6?lgwe to ao 04e0m &mwﬂfureHo N
Neutrahsatlon with conc. HCI produced a white precipiate which was filtered and
washed with water. Repeated recrystallisation from EtOH/water produced the

desired product (purity >95%, yield 50-70%)

20 "H-NMR (DMSO-d¢) & (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, J=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,0;S: 424.16; FOUND: 425.1 (M+1)".
25



rSH OH N-N Conpound 76 The hydrazide (M (1.45 g,
7.39 mol) and the isothiocyanate (N) (1.59 g, 10
w(g 2@8/058700 ) were di ssolved in ethanol (20 m) pet/A0S2005/041779

heati ng. When the starting mgggci als were di ssol ved

the solution was allowed to cool to roomtenperature

and a precipitate forned. This precipitate was

fi | Eeameple theSynthadicof Qompoumid®?B t o provi de the
internediate (P) as a white solid (2.85 g, 97% . The
internediate (VI1) (1.89 g, 4.77 mpl) was heated in

a sol on of sodi um hydroxide (0.88 g, 9.54 mmol ) in

20 2 s, The sol ut ilevsswas
( n}r CO@UCM%Q{?C gt;rn r at @ t n aci/di frea%e

' he esyl ting precijpil at S\ f iditker ed
then weshed vvlth 108:N1L) an@~dPi e e crajde
product was recrysta ed from et hanol to pr odete
conpound. 76 asavvhlte SO|Id(l4 5% . 1HNI\/R
(DI\/SOd ) S 9 43-9.53 (bs, 2H),.8.11-

7. 47° 20 2H), g B (d, &° o
7.31- \ APYL L R I (ons
1. 647k 2098, Y5, 08k 2. @ y Haun
oH). 0.73 t, \5 Hz, 3H): WO 20067055760 2 hours

PCT/ US2005/ 041779 - 150 ESMS cal cul ated for
(C21H19N3038) \393. 11; Found 394. 1( M#1) +. \Exarrpl e 2:

Synt hesi s of ppound |

3-(2, 4- ~phenyty~ 4- (napht hal en- 5- mer capt
o-t r' s ny, _5__'I_£3_rcrmJ_.) h comercially
avai | ab m Sci engal, fas &, e hanges Cent er

Ossi pee,o\rN |\?%9;'14 and Et 3N (0. 84m, 6.0/ >-rﬁ‘rb|) in 15n
CH2A 2 were Yreated dropwise with ethyf
(360ny, 5.0 mmol) at 0C. The m xture was qqi]g‘%\ﬁﬂg%f
Sor oom&%ﬁpwmmsmobyihmzmedcld 243H 10 Ohwemole hoo ﬁCDmV) in

5P CHREL L a1 PR IR RS L2 AL

conk th:quat)eaﬂnd icatalytic amounTh’éDWs(Od el vfas! bduroRelvean ampdm:dss
He Et OAc 3: . '

o habr ol i, R BERY ol iSRRGy an

7. Yfeated with=193-Bintdthyl-24dninoindole- (1.66 ¢, {010 mndi)1,00 equiv.) and

102 ?t%e%&l%mgn&él 35% 157 01 IQ" 4 Séngvgék(ﬁF(fgr'_ﬁne hgursgicaleous

J 7w&kﬁ#and~leﬂa8va@ oﬂblveﬂﬂ'ﬁawe 8 ligit-beowlDdomd whidh, wak wadidd, wifkb
caI e&é rig %‘Bﬁfo 'WW%%&G%Sgg%W@%éz/ﬁguﬁgt 5?150 1 =SB
(M+1l) +. Exanple 3: Synthesis of Conpound 188
'"H NMR (CDCL) & (ppm) 9.78 (br s, 1H), 8.21 (s, 1H), 8.09 (d, J=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



WD 2006/ 055760 PCT/ US2005/ 041779 -151 0~ NaH &-02Ph
0~ S02Ph PhS02CI Si02-HNO3 CX N (Q N2 (R)

weddslohdeH --p --p OH N H2/PdC N NaH N 111 p¢RubidBs/o41779

NO2 (U IM'k IMAOO O HIkN NNNN I / /. S
HO Hp OHIl p~ NNCS SH OHNNMp (188) N NH2 HO e
CH (W) 1-Benzenesul fonyl-7-nmethoxy-1H indole (Q 5
To vaAthSAdkbEing r(ulmdrzummrgowmml 16.0(ejui® ) )in 20mDMroxa004te88°C

in an ice bath was ded NaH (60% di ion in oil
1. forp)minyigs, T‘é@afE%‘it‘BH n\)\;&gremw téa&te?i&l&%elw? a%ﬂfater Yynyater to

L enpRsRIESs bfflﬁﬁklﬁee%@o@ginicﬂ f@ﬂwhé?&leh%fv& MgSOy, and filtered to
Benzenesul fonyl chlorjde g% was dded t hen the

r edemPSriryiag agant. r(FQSEPdF‘m‘daZ‘)]ﬁ SDRE3-020% A / evrpey %cPQI pauiv.) was
s\t Qndaah il some@taﬂa &evg@mﬁowyser@ﬂ@&e (65“@) 5 bylbu@c §61@érﬁ was

| ayer was washed repeat edl

et lgthovedeandttie fesiges Wasdeeated N‘@‘j? R0 m EHF amj 1 Qsz&pNﬂQﬂ @(M)tte

dr @é%goé/ r?é“éej onnytriactlon gl;( §:/th}A/rl aﬁ?tate (gEtOAc? alg:lovater fcsllowed by

10

15

20

25

30

chromatography purification gave the desired product 3-(2,4- methoxy-S-isopropyl-
phenyl)-4-(1,3-dimethyl-indol-5-yl)-5-hydroxy-[1,2,4] triazole as light brown solid
(2.20 g, 5.42 mmol, 87%).

'H NMR (CDCls), § (ppm) 9.63 (br s, 1H), 7.34 (d, J = 2.1 Hz, 1H), 7.20 (s,
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,
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
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
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 MgSO,, 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-
yl)-5-hydroxy-[1,2,4] triazole (Compbund 223) was obtained as an off-white solid
(1.75g, 4.63mmol, 85%).



To a solution of 1-benzenesul fonyl-7-methoxy-IHindole

(Q (leq) in dichloronethane cooled in an ice bath
woasecassied Si 02-HNOB (2 wt eq) in small WO 2008¢D©5068041779

PCT/ US2005/ 041779 -152 porti@gs. The reaction was

stirred for 1 hr at roomtenperature. Activated carbon

(2 w eq) was added then the entire m xture was

stirred 'HooMR @D,0PNS BpasS Ha6(das LB 1H) 1.4 (s =a81Hz,

evaporated to dryneSs. Separation of the '|Isoners was

achly&8464d, Jodl-uhn lchHandb obbahit), .53 (s, 1H), 6.26 (s, 1H), 3.74

7- Nt hi rQ-d i I 0 |t 4 .

RS A A s R I S R

(1eq) in methanol was added a sol ution of sodium

ydoxi d ' ters: sl Ukh ol ed to

$ef|ux ?%$é§gﬂ%gggkggﬁgHg?ﬁ§§s§@%h%b@gtaﬁ%gpQ52QUCed

pressure then 10 water and ethyl acetate were added.

The ethyl acetate |ayer separated and washed

repeatedly (3x) with water. The ethyl acetate |ayer

was concentrated and evaporated to dryness to produce

t he desire r aduct . . . .

1+ sopr oA Fisigpundsavsre grepited sfspasited gboyg in e ection
10l ¢tititlodMEthddsorMUkxie-the Cormipaundsbf thellivent(oh) afdlaseggmplitied

DIVF, éﬁgle iﬁu a%i ce bath was added NaH (60%

di siéramlssil thrgigh 4.1 2 eq). The reaction was stirred

for 1 hr at roomtenperature then recooled in an ice

bat h. 2-1odopropane (1.1 eq) was added then the

r eaExample 35 Compoupdd for 2 hrs at room tenperature.

Wt er angkmetdvd foRERHANEORES ©. BEda: 3Theat iy acetate
layer was separated and washed 20 repeatedly (3x) with

I3vat er. The ethyl acetate |ayer was concentrated then

evagg&g%ggzkﬁnqkmgggs. Further purification by colum

chr ag y produced the pure desired product.

11 Sopr GESMS valemionEnyN-OIi9 1 s Fouadrid OM+2B!. A
solution of 1-isopropyl-7-methoxy-4-nitro-1Hindole
(T) (leq) and palladium 10% on activated carbon (0.1
wt Bxpgmple 7n€iompeobd 8§t hyl acetate (1:1) was shaken on

Parr Ry Len rat . for 1
ﬂﬁr. The rea%??%ﬁkk%ggigﬁgﬁﬂégﬁpgggﬁﬁ%E%gggﬁﬁ%grite and
evaporated to dryness to produce the desired product.

30 1-1s opyl - 4-i sot hi ocyanat o- 7- met hoxy- | Hi ndol e
(T)i‘é%‘—@gée%gﬁ‘%‘ﬂﬁgm US2005/ 041779
ESMS calcd for CyH;7N30,S: 379.10; Found: 380.0 (M+H)".

25 Example 9: Compound 7
ESMS calcd for CzH;eN30,S: 393.11; Found: 394.0 (M+H)".

Example 10: Compound 8
ESMS calcd for C21H19N3O3SZ 393.1 1; Found: 394.0(M+H)+.
30 '

Example 11: Compound 9
ESMS calcd for C;Hi19N30,8: 393.11; Found: 394.0 (M+H)".



-153 To a solution of
1-isopropyl-7-methoxy-1 Hindol-4-ylamne (U (leq) in

woi2el/Bsmoet hane was added 1, 1' -t hi ocar bonyl di poTdBz@ks041779

5

10

15

20

25

30

(1.2 eq). The reaction wagsstirred for 2 hrs at room
tenperature then evaporated to dryness. Further
purification by colum chronmat ography produced the
pure desired product. 5 3-(2, 4-D hydroxy-5-ethyl

hgny!l | - 7- met hoxy-indol -4 yl)-5-
ﬁ‘eﬁé%%%ﬁi%(tf 3’5’?’ &?gzol e (Con‘pgund 188) a

5- Et hyl I%ENMRJI(IDMSD%)/M&@BZ@I GHRCY.Sl7 bsde%m Sed \%shtﬁq}m,
andllsp yl -4-_isothi ocyanat o- 7- net yIH-lnoe
(VI3 SO A7 o i Pl Wi 690 (8, 627 MFiz2 6Pl 88 G
OnJJ——zmqumy@M-e)uqh 86; d.0r (db, 7/=2.1ThE B9k ll'tHéJriHIz@?lS -4.22

owed to cool to room'tenperature over ni ght

r e%l@nb3$¢eh7pﬁﬁza§lé),\/\/as filtered, washed with ether,
dried amehysael wh CHENIN O tﬁgrlomalhélﬁgtﬂ ®B-1§Y1 el d

80% . The preci pltate wasS ‘suspended 1 n agueous NaCH
solution (2 eq NaCH) and nitrogen was bubbled through

t hy O mn. The reaction was then
h%'?'e"’gﬂ‘l@‘os ?(5’%&’ hfl }hr 15 under a nitrogen atnosphere
t hen al THOMBER ((DM&@«ik) & D7 di)} gesrueﬂﬁ)mm 7.01(m, 1H), 6.83-

or eatGhars el Boot Smba B 088 B water

Repeat eRS VIS ¢iilyd for Ch J B AN B: 143086, Ebvad! 3wt egM-prybduced
the desired product (purity >95% vyield 50-70% 20
'H NMR (DMBO-d6) S (ppm), 9.52 (s, 1H), 9.42 (s, 1H),

7. 4xa lellFQC(?t'n'Boundjlbl) 6 82 (d, J=8.4Hz, 1H), 6.61
(‘T%ELT cg Q § J=3.3 Hz, 1H), 5.30
(qn J—%SMﬁfalc fa5 Cis @boe% 2954y FOZ‘.“‘?E@OQ@,(MJ*— 5Hz,
2H), 1.41-1.47 (m 6H), 0.68 (t, J=7.5Hz, 3H); ESMS
CALCULATED. FOR C22H24NACBS: 424.16; FOUND: 425.1

( MExample 155 Comppaod 1955760 PCT/ US2005/ 041779 -154
Exanmpl ezgivis e 1868181, 20 .@99.‘6‘?% ad -
(COC02, cat. DV, Echﬁzgg-o °|25‘| rglaegent Y OH 2
H2N tol uene, O 0 11)3N EtN 0" O N 110 C, 3 hours
Example 16: Compound 17

ESMS caled for C14H;0CIN30,S: 319.02; Found: 320.0 (M+H)™,

Example 17: Compound 18
ESMS calcd for C14H0CIN3O,S: 319.02; Found: 320.0 (M+H)+.

Example 18: Compound 19
ESMS caled for C14H;oCIN;O28: 319.02; Found: 320.1 (M+H)*.

Example 19: Compound 20
ESMS caled for CysH;3N305S: 315.07; Found: 316.0 (M+H)".

Example 20: Compound 21



,O HNHNH2 HCDI Y1 \ \' \ N\ \ EtOAc, O S/ D oxane,

80 C, 30 mnutes Ol reflux, \ NH .. 2 N 2 hours CC
wo2006085768C1 HO N Nal, 205 C, 1 hour N O - N>- GU1HS2005/041779
"N>_OH Conpound 223 5 2, 4- D.Liygg hoxy-5-i sopropyl benzoi c
acid (2.24 g, 10.0 mmol, 1.00 equiv.) in 50 nL CH2C12
at roomtenperature was treated with (COCl)2 (1.40 g,
11. 0 MuESMS dalddfoeQuH¥N}O 0 81 £6i; Ebyrid: 81@0rAMHAE) of DVF
(0.1 m) for 1 hour. Solvent and excess (COCl)2 were
renmoved in vacuo. The residue was dissolved in 100 nL

CI—% 1886 cgﬁ,gaﬁ,ﬁﬂzm t h 1, 3 di met hyI 5-am noi ndol e
rie hyl am ne

(1 10 tr

(1.55 gESMSS @lmtclsﬁlsél@oéqé W% Falmdoél%fM “ hour .
sAqueous. workup and renoval of solvent gave a |ight
brown solid which was washed with ether to yield

of fExgmple2XoCoypopnddly, 6.22 nmol, 62%. 1 H NWR

ggDci?’)_ éZE:,MSJ@J@d B §H{0E&13 St §o3H)5 F&I@fﬁﬁo?a\ﬁz}wz ? Elg

I H, 7.22 (d, J-87I—Iz 111) 6.82(s I H, 6.50

bl s ooyl 157 53,700 25110 20

1(1] 6.9 HHE NMR)YDMR@ed)B- dﬂi{s t1él)sHbs @, Oht a6 6l Jabade, I\Iuias
0, & el b b 08 g haRe AP S16e 16 3P B 2 hodPL. e

ToI €esH; was renoved on rotary evaporat gg/ 82g7\égcuum

gg;’/p USZB’%@‘%%&%@@ gﬁ&lé%s\%ﬁ{ﬁ&h: dgﬁ‘lﬁ +é)nhydr ous,

3.0 g, 94 mol, 15.0 equiv.) in 20 nL di oxane at 80C

for 30 mnutes. The reaction m xture was extracted
tMﬂ%a@@{“a?%“% water to renobve excess

hydr azi M bgcOooNHEN;G)EB13\6E Fdined10y avi+gSO4, and
.filtered to renove drying agent. Carbodiim dazole

(CDI)(3.02 g, 18.7 mol, 3.00 equiv.) was 5 added to
theE,gaqlg ghgxnco ?gm;dng sol ution was refl uxed (65C) for

| ven enoved, and the residue wa

t r eat ed WNMRZDMRO JHE 19146 (@Olfﬂﬁzgﬂﬁ@%(@wm 3 55d7e3s7t(f1b§H)
2(PXC@§19( T I7 s@ﬁgrlescm Qi) V. $1, Sy b HBCRTRE 81@EF N X 1B ),

ESMS calcd for C1sH2FN30S: 337.07; Found: 338.0 (M+1)

Example 26: Compound 26
'H NMR (DMSO-dg) § 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, /= 8.1 Hz, 1H), 5.83 (d, /= 2.1 Hz, 1H),
5.73(dd, J= 8.1 and 1.8 Hz, 1H), 5.24 (s, 2H);
ESMS calcd for C1gH;4sN4OS: 334.09; Found: 335.0 (M+1)".

Example 27: Compound 27
30 ESMS caled for C15H;oN30,S: 341.12; Found: 342.0 (M+H)".

Example 28: Compound 28



chromat ogr aphy purification gave the desired product
3-(2, 4- met hoxy- 5-i sopropyl -

w@b@aywkiyzedt- (1, 3- di net hyl -i ndol - 5-yl ) - 5- hydr oxyp¢1/pR2043/041779
triazole as |ight brown sollq 10 (2.20 g, 5.42 mol,
87% . 1H NMWR (CDClS) S (ppn) 63 (br s, 1H), 7.34
(d,J-21Hz 7.20 (s, 718(d J-84Hz

516 ' %“ﬁ%%l°d3ﬁs§w€“ﬁ%§3*%b%5°§*@ iy BT, (O

3H), 315(hept J= 9Hz 1H), 2.20 (s, 15 3H)

1.10 (d, J=6.9Hz, 6H) (2 4- met hoxy-5

-is F&@lﬂ% (1, 3 -dinethyl-indol-5-yl)-5
-hy%%@&ﬁg[ iu triazol e obt ai ned above was treated
with pyridine drochl oride (12.53 108. 3 mml

20. 0 eqdiSMS Cal‘PéﬂO r CoHgN2Ozp: 3 Q|92Fﬁmﬂ 3140 Med)i v.) and

$.5 nL water at 20 205C under nitrogen protection for
1 hour. The reaction mxture was treated with 200 nL
wat Exampie 80:s€bingowmk3kol | ected by filtration, washed
with 3 +2M NaOH
sol uti on S%%]ée}}rcéi\d%{eg His) %t g%f}w\l\gél?@x fMg’ﬁ)wth 100
nmL Et OAc, and the EtOAc Iayer was extracted with 2 x
20 c layer was discarded. The

uﬁé%%y 86"\}\1/8?%"%: i ned, neutralized 25 with HC
1(1 0 PH abESMRicad fan@MH)@FN@jSe@DMSt Rowhdx 3ODNMAHEL OAC.
The conbined EtOAc |ayer was diluted with 50 nL THF,
dried over MgpSH, and filtered through silica gel

pl Uxanile82:0€ompbmald2s were renoved to forma slurry

by 111t FA st AR R 35 Bt £ A5 00 * e

desi red product -

3-(2, 4-di hydroxy-5-i sopropyl - phenyl)-4-(1, 3-di net hyl -i
l%dm Combonmit Hy-[1, 2, 4] triazole (Conpound

223) VWagse @ldigsr @3HAN, Ot 339074 eostat 336.0 (M+HPY,
4.63mol, 85%. WO 2006/ 055760 PCT/ US2005/ 041779 - 156
1H NMR (CD30D), S (ppn) 7.46 (d, J= 1.8 Hz, 1H), 7.41

(d,Exdimusle $4: I—@,,m ol 347 04 (dd J=8.4 Hz, 1.8 Hz, |
H)ﬁ_Dg_& 653(&z I—9I)626sl|—|),374
(s. 3H) ESM$@lqddentsHN:@S031309; Feynd: 31004\ 3H) ,
o¢@. 62 (d, J= 6.9 Hz, 6H); 5 ESMS cal cul ated. for
C21H23N403: 378.1; Found: 379.1 (M+ 1)+. The

f ol Exanipke3S; cbpopenisl 3fer e prepared as described above
[ th t h +th
in the ggﬁ&d& df&rlocn,\?lgﬁtﬁ% ﬁg 3RS Rad 17 Pﬂa@x#g; e

Conpoun of the tion™ and as exenp
Exanpl es 1 through 4. Exanple 5: Conpound 1 ESI\/IS cal cd

forEX m§1e1§é\385mp§u1n%3]6? Found: 320.0 (Mtl)+. 15

25 ESMS calcd for C20H15N302S: 361.1; Found: 362.0 (M+1)".

Example 37: Compound 37
'"H NMR (DMSO-dg) § 10.03 (s, 1H), 8.00-7.96 (m, 2H), 7.55-7.37 (m, 5H),
7.00 (d, J= 8.1 Hz, 1H), 6.20 (m, 2H), 3.57 (s, 3H);
30 ESMS calcd for C1gH;sN30,S: 349.09; Found: 350.0 (M+1)".



Exanpl e 6: Conmpound 2 ESMS cal cd for C21H19N304S:
409. 11; Found: 410.0 (MtH)+. Exanple 7: Conpound 5 20

wssossabed for CL9HLI5N302S: 365. 08; Found: 268CcTUS2005/041779

(MtH) +.  Exanpl e 8: Conpound 160 ESMS cal cd for
C20H11N302S: 379.10; Found: 380.0 (M+tH)+. 25 Exanple
9: Conpound 7 ESMS cal cd for C21HI9N302S: 393. 11,
Foubgkim3048:0Cohipbiind 38 Exanpl e 10: Conpound 8 ESI\/IS

B s & BN O R i G Rl S LS. *°
393.11; Found: 394.0 (M+H)+. WD 2006/ 055760

PCT/USZOO 041779 - 7 Exanpl e 12: Conpound 13
mﬁé aw}w%n 5 (s, 1H, 9.57 (s, 1H, 7.50

igd J=8. 1HI-IIII\JRJ(BMSO a?w 7(4cts 111739 é‘J—l&, 1H)I-B; 14 Zmlm)( v, 52 7.48
J= 8(n3|zI2IIZI) 7|ﬂ§(d %*ééfl? H) (7r?;2 (?‘HjH)sé%id (d%ll H?r’lu“@ §9ﬁl&d =

J2 4. 2 2Hz,
m?4m%0§%ddfg§%%1 SO0 Sy 39311(?13%6353 1

(Mr1) +. ESMSealedefon §1sHadhBsi 365 4% Feund: BoaRAIt VO d6) 8
9.72(s, 1H), 9.67(s, 1H), 7.04-7.01(m 1H), 6.83-
6.78(m 2H), 6.66-6.63(m 1H), 6.20-6.19(m 2H),
1. 2Exampleid): GoaygupdrBd for C16 HI3N304S: 343. 06;

Found: %%Eé) . I Qgpg +15 ESMS
cal ed for 1%%%5%‘6%8?@96%58 %ga%ﬁ%’wm +.
Exanpl e 15: Conpound 16 ESMS cal cd for C15H, 3N302S:
7 F MrH) +. 20 Exanpl e 16: Conpound
M g"?‘gg‘%{fgﬁéuo?lmozs 319n82 Found: m[3)20 0
H) +. 'HERARD®ISDEd,) SOmses,) hH), D& 7ESNE), 0 I8 (s02H)) 6.96-6.94(m,

%)Oﬂé\%%(?n #5298 566, 228% S ), T-64- %0 m, am;

ESMS calcd for Ci3 Hj7N30,S: 339.10; Found: 340.0 (M+1)".

Example 42: Compound 43
ESMS dalcd for C5oH;5N30,S: 385.09; Found: 386.0 (M+1)+.
20
Example 43: Compound 44
ESMS calcd for CooH 5N30,S: 361.09; Found: 362.0 (M+1)+.

Example 44: Compound 45
25 ESMS calcd for CioH;5N30,S: 349.09; Found: 350.0 (M+1)+.

Example 45: Compound 46
ESMS calcd for Cy9H2;N305S: 371.13; Found: 372.0 (M+1)".

30 Example 46: Compound 47
ESMS calcd for C53H37N3058S: 413.18; Found: 414.1 (M+l)+.



Exanpl e 18: Conpound 19 ESMS cal cd for C, 4HI0CIN3O2S:

319.02; Found: 320.1. (M+H)+. Exanple 19: Conpound 20
w@oessdsecal cd for CL5HI3N303S: 315.07; Found: p@l/6s1h05/041779

(MrH) +.  Exanpl e 20: Conpounggl WO 2006/ 055760

PCT/ US2005/ 041779 -158 ESMS cal cd for C15H13N303S:

315.07; Found: 316.0 (MrH)+. Exanple 21: Conpound 22

ESMEX |@d7;fg5m§‘a‘5id4ﬁg\lsoss 315.07; Found: .316. O

S e e T a e A

23: Corrpound 23 10 'H NMR (DMBO-d6) S 9.69 (s, 1H),
9.65 (s, 7.16 (d, J=7.2Hz, 1H), 7.05 (t,

—M Compomnd4¥ J=8. | Hz, 2H), 6.11-6.16 (m

%;%megfgﬁké%? 05%) é%uﬁ? S 11@@4%%5@ a4 Q@Bgm’ S, 738

24:7.5%o(mp Stindb. 'Z>4(sl1_1$IVBS th(sc tHY, 342 GLeH13NB028), Ozﬂi{t (197 2Hz,
Fo . 314.0 (MtH) +. Exanpl e 25: Conpound 25 'H NWMR
( dé) 6 10.44 (m 1H), 8.00-7.95 (m 2H),

7. 55- 7. EBM$CaledH)or CcM)Ne 063 368110, Found BS4al1{M+1)8 Hz, |
H, 6.51 (t, J= 8.6 Hz, 1H), 6.41(d, J= 10.8 Hz, | H);
ESMS cal cd for C18H, 2FN3(B: 337. 07; Found: 338. O
100 MiEyampl mnpbﬂp&ﬁxdmn'pound 26 "H NVR (DMSO d6) 6

A L T

1H) 5 83 (d, J— 2 1 He, 5.73(dd, J= 8.1 and 1.8
Hz, 5.24 (s, ; ESI\/S cal cd for Cl8HL4N4OS:
33 Mnﬁomgg‘? Y Mr1)+. Exanpl e 27: Conpound 27

30 ESMS EsMS?@hlcfd%r CABHADORO 25,083 $durki235 FOVIEH) 342. 0
( M-H) + anpl e 28: Conpound 28 WO 2006/ 055760

1T/ u32005/ 041779 - 159
Example S1: Compound 52

ESMS caled for C17H1,2N4OS: 320.07; Found: 320.9 (M+H)+.

Example 52: Compound 53
20 'H NMR (CDCls) 8 12.0 (br s, 1H), 9.87 (br s, 1H), 9.83 (br s, 1H), 7.97 (d, J
= 8.1 Hz, 2H), 7.41-7.56 (m, 5H), 7.13 (d, /= 1.5 Hz, 1H), 7.07 (d, J = 8.7 Hz, 1H),
6.71 (dd, /= 1.8 Hz, 8.1 Hz, 1H), 1.93 (s, 3H);
ESMS caled for CooH;7N40,S: 376.1; Found: 377.0(M+1)+.

25 Example 53: Compound 56
ESMS caled for Ci¢H;sN304S: 345.08; Found: 346.0 (M+1)".

Example 54: Compound 57
ESMS calcd for CigH 6N4O5S: 352.10; Found: 353.0 (M+1)".
30

Example 55: Compound 61



ESMS cal cd for C16HL5N302S: 313.09; Found: 314.0

(MrH) +.  Exanpl e 29: Conpound 29 ESMsS cal cd for
wEiBh5Ne02S: 313.09; Found: 314.0 (M+H) +. 5 BXBEDP1085/041779

30: Conpound 30 ESMS cal cd £062 CL6HLI5N302S: 313. 09;

Found: 314.0 (MtH)+. Exanple 31: Conpound 31 10 ESNMS

calcd for Cl4H10FN302S: 303.05; Found: 304.0 (M+H) +.

Exanpl e 'BNMR¢DMSDd) 82.66GVBY 81606, 118), 7295TBNIIDST.12-7-

T belf e A B, Y
( MtH) +. ESMSaeadefoBdsHENPSY Bl . 3% FEmS3esal @d+1)dr

C16H15N302S: 313.09; Found: 314.0 (M+H) +. 20 Exanple
35: Conpound 35 ESMS cal cd for C15H12FN302S: 317. 06;

sFounghmpid 36:0CoMpbind 64 Exanpl e 36: Conpound 36 25 ESMS
calc or OH S5N302S: 361. 1: Found: 362.0 %NH;1)+.

Exanpl e ESMS eaddfetimiHah0: Wg( B 430 M) 03 (s,
1H), 8.00-7.96 (m 2H), 7.55-7.37 (m 5H), 7.00 (d,
J=8.1 Hz, 1H), 6.20 (m 2H), 3.57 (s, 3H); 30 ESMs
calExaniple ST GompamobS  349. 09; Found: 350.0 (Ml)+. WD

2006/ 05 7 . $60ha: 38:
Corpound 36 BB wal 0 1o CLADETGESE 4 e,

10Found: 353.9 (MrH)+. Exanple 39: Conpound 39 5 1H NMR

( 1H), 9.63 (s, 1H), 8.14 (m 1H),
7%(%‘"%@@@ 37 (d, J= 8.4 Hz, 1H), 7.32 (m
1H), 6. FMScaled fBr G HmNQ4S) 40651 19Boyrd; 407.0 M)z, 1H),
6.08 (d, = 1.9 Hz, 1H), 6.01 (d, = 8.4 Hz, 1H), 3.98
(s, 3H); ESMs cal cd for C19H15N303S: 365.08; Found:

36 EXan{pé39: +Compourdé@inpl e 40: Conpound 40 ESMS cal cd

15 0" C2SLRABARR for Com ORI 0S50 1; B Qid0 38 Bty

Example 60: Compound 68
ESMS calcd for C3Hi9N305S: 393.11; Found: 394.0 (M+1)*.

20 Example 61: Compound 69
ESMS calcd for C,1H9N303S: 393.11; Found: 394.0 (M+l)+.

Example 62: Compound 70
ESMS caled for C;7H;5N40,8: 336.07; Found: 337.0 (M+H)".
25
Example 63: Compound 71
ESMS caled for CyH oN303S: 393.11; Found: 394.0 (M+1)".

Example 64: Compound 72

30 'H NMR (DMSO-dg) 8 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);



Exanpl e 41: Conpound 42 1H NMR (DVSO-d6) 5 9. 75(s,
1H), 9.67(s, 1H), 7.08(s, 2H), 6.96-6.94(m 15 2H),

WO 208/086788(m 2H), 2.72-2.50(m 3H), 2.35-2.28paT/U$tdh5/041779
1.64-1.60(m 4H); ESMS cal cdgfor Cl8 HL7N302S:
339.10; Found: 340.0 (M+l)+. Exanple 42: Conpound 43
ESMS cal cd for C22H15N302S: 385.09; Found: 386.0
(M+1) +. ESMB Giainpt €:HaN,CSapdandFeihd EBRB(alXd f or
C20H15N302S: 361.09; Found: 362.0 (M+l)+. Exanple 44:
Compound 45 25 ESMS cal cd for CL9H15N302S: 349. 09;

Fourkhmpi®65:0CoMpdynd 73 Exanpl e 45: Conpound 46 ESMS
cal_d_ch rr CLOHRIN303S: 371.13: Found: 37540 %:}gl%@?)
30 Exaané*MB( MNhEAAG- 15 BB YelscliDr 67403 (7Rt 343-
1 4141 1 / 055760
Séc%%(g(zdgs 0417 m)llg% i, 1‘@@(@9@? Conpound 48 ESMS

cal cd fﬁ@@ﬂ@i@l@@ﬁ@ﬁsoﬁéﬁ B:Fomg; A64.0@¥0D0 ( M+H) +.
Exanpl e 48: Conmpound 49 5 'H NWVR (DVSO- d6) S 9.49 (s,
1H), 9.40 (s, 1H), 7.94-7.99 (m 2H), 7.38- 7.56 (m
SH)Exappl@6¢:sComphynd57413 (s, 1H), 2.12 (q, J=7.2 Hz,

oot GOl T GNP ol S0 Gy,

1049 Conpound 50 ESMS cal cd for C20H, 5N30BS; 409, 07

d:. 410 0, ( Mk Exanpl e 50: Conpound 51 ESMS
cal 4971@&!“ iaﬂj’z"é 350.08; Found: 351.0 (MH)+.

15 ExanpHeNMR:(DMISRA) 69 .467s, ERYD 45as cid)f 1.o5-EDTIh2 N4 3:38-

320, 07; E d:. 3 9 3
20 Eﬁﬂwé%?ﬁﬁl@)ﬁ@ ﬁ%ﬂ@a ZQ%alg)p(m éﬁg%ﬁ;{gzun%
9.83 (brESMS é'a'l‘@d fOFCz%ﬂzsN%zS]‘u?l &oﬁnd’ﬂZO mﬁl 7 41-

15(1Lnl) 5H), 7.13 (d, J= 1.5 Hz, 1H), 7.07 (d, J—87Hz,

Example 68: Compound 76
ESMS calcd for CH gN305S: 393.11; Found: 394.0 (M+H)". -

Example 69: Compound 77
20 ESMS calcd for C5;H19N305S: 393.11; Found: 394.0 (M+H)+.

Example 70: Compound 78
"H NMR (DMSO-dg) 8 9.71 (s, 1H), 9.35 (s, 1H), 7.98-8.04 (m, 2H), 7.50-
7.62 (m, SH), 6.58 (s, 1H), 2.15 (q, J = 7.5 Hz, 2H), 0.58 (t, J= 7.5 Hz, 3H);
25 ESMS calcd for CooH;7CIN30,S: 397.0; Found: 398.0(M+1)".

Example 71: Compound 79
ESMS caled for C19H,;N305S: 371.13; Found: 372.0 (M+H)".

30 Example 72: Compound 80
ESMS caled for Cy H sN30,S: 393.11; Found: 394.0 (M+H)".



6.71 (dd, J= 1.8 Hz, 8.1 Hz, | H), 1.93 (s, 3H); ESM5

calcd for C20H, 7N402S: 376.1; Found: 377.0(M+l)+. 25
waz@spsee®3: Conpound 56 .346.0 (M+1)+. ESMS pat/vs20b®041779

C16H15N304S: 345.08; Found. -Eaipl e 54: Conpound 57

ESMS cal cd for C18H, 6N402S: 352.10; Found: 353.0

(M+1) +. 30 Exanpl e 55: Corrpound 61 WD 2006/ 055760

PCTE_M)E 0dampéund 8162 ' H NVR (DMBSO-d6) S 9. 66(s,

19, 10t Fbund! 3820 AP M 20D,
7.03-7. 8%2@“ f”@%ilINéO%‘/%m ey 18(@7I g H): ESVS
calcd for C22H27N302S. 397. 18; Found 398.1 (M+1)+. 5
Ex | e 56; oun 64 ESMS cal cd for C21HL5N303S:
BSM é;ong X MrH) +.  Exanpl e 57: Coripound 65
SESMS calBsiS @ilcd@oOC), ENSOES: 3370.; 66undEani(MSBBY. 0
(M+1l)+. 10 Exanpl e 58: Conmpound 66 ESMs cal cd for

C2, HI8N403S: 406.11; Found: 407.0 (M+l)+. Exanple 59:
Co e 05 ¢bmpsiMa g3l cd for C21HION303S: 393. 11,

cal od 1 @ﬁw@zaaﬁffdla%@@gnﬁxﬁgp B e gae S0l i)

20 Exanpl e 61: Conmpound 69 ESMS cal cd for C21H19N303S:
393.11; Found: 394.0 (M+l)+. Exanple 62: Conpound 70
10esNExample 76:t Gpmpawid 80402S:  336. 07, Found: 337.0

M+H) + Sp E for
E321||:||)19N?I>EOS§£S ég%rsm}lf"ﬁggﬁnd ?Sﬂ‘ﬁgg‘?“ﬁw?ﬁmﬁm e 64:

Compound 72 30 '"H NWR (DMSO-d6) S 10.3 (br s, 1H),
7. géiagn[ﬁgﬁ:ntm%mund?%d'& 7.72 (m

ESMS calcd for C19H;sN30S: 365.08; Found: 266.0 (M+H)".
15
Example 78: Compound 86 ‘
'H NMR (DMSO-dg) & 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, J = 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 caled for CgH;sN303S: 365.08; Found: 366.0 (M+1)".

Example 79: Compound 87
'H NMR (MeOH-d,) & 8.25 (m, 1H), 7.96 (s, 1H), 7.46-7.44 (m, 2H), 7.26
25 (d,J= 8.4 Hz, 1H), 6.83 (d, /= 8.1 Hz, 1H), 6.70 (d, J=8.7Hz, 1H), 6.17(d, J=
2.1 Hz, 1H), 5.98 (dd, /= 8.4 and 2.4 Hz, 1H);
ESMS calcd for C;sH3N303S: 351.07; Found: 352.0 (M+1)+.

Example 80: Compound 88
30 'H-NMR (DMSO-ds) 8 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,



5H), 7.17 (d, J = 8.4 Hz, 1 H, 6.44 (d, J =

H, 5.95 (d, J = 2.1 H, 1 H), 573 (dd, J=
w@®20b6kks760lH) , 5.47 (br s, 1H), 3.62 (s, 3H); VET/US2005/041779

2006/ 055760 PCT/ US2005/ 04177965 - 163 ESMS cal cd for

C19H, 7N402S2: 412.1; Found: 413.0(M+1)+. Exanple 65:

Conpound 73 .'H NVR (DMSO-d6) 8 9.37 (s, 1H), 8.94 (s,

1 Il:I)I)J,=877Hi,411;{), &3l zel_grw {h)) 2H)(7 643 {ﬁ? Ji=59 Hzxrvzl%gi) 1;12,5119)7 4(74,(qn,

1 5..(s 1. s, 3H); ESMsS calc or ,

@dﬁf&k&@?@’lééé:"f;% d: 364. 0(Ml)+. Exanpl e 66:

Conpoun@&sKkss Boc@bLEaNi@sS: G51H; BN3E4S7. UQ08+1)1; Found:

410.0 (M+rH)+. 10 Exanple 67: Conpound 75 'H NWR
(DMSO-d6) S 9.46 (s, 1H), 9.45 (s, 1H), 7.95-8.00 (m

52H)Exaﬁn 81; 7c5>.§ 6|md§9H) 6. 65 (S 1H) 6.15 (s, 1H),
1-1.18 521@1 ESMS cal cd for

C24H26N§(§ Calﬂ.i Orlczz%b‘rfazs E 41??1}#111) PLOMBDanpl e 68:

Compound 76 ESMS cal cd for C21HI9N303S: 393.11; Found:

394.0 (M . e 69: Conpound 77 20 ESI\/S cal cd
f orE %POIB&gmll Found: 394.0 (MtH)+. Exanple

70: Compg 1 219, 239

(s, 11y %8%%? IS Py et D ot o B30
10(3 ii) 751H)n SH), 1568((s, 1H)76. 75 6, H), 2.9552,15@@31;)(,ﬂﬁ05-71:177(n521.rn);,0.50

ot dC L I E s g R SR Ry g ey Ry

C 9H21N303S: 371.13; Found: 372.0 (MrH)+. 30 Exanpl e

72:_ Co 80 ESMG,.cal cd for C2, HLON302S: 393. 11;

Fow !\ﬁﬁ’ L0 2006/ 055760 PCT/ US2005/ 041779

- 164- Eklarmlm EMsd:agorseusqs 8111) Esms ciad)cglod @07 (m, 2H) 7.47-

15%%%@%62%7(5 1H). 2268 (q,.‘}I 75Hz 2HS 19'_30(5 3H), 03‘5"8 f—75Hz

3H);
ESMS calcd for CyHzoN30,S: 377.1; Found: 378.0(M+1)".

Example 84: Compound 93
20 ESMS calcd for C;sH;sN304S: 345.08; Found: 346.0 (M+H)".

Example 85: Compound 95
ESMS calcd for CisH12N4O,S: 324.07; Found: 325.0 (M+H)+.

25 Example 86: Compound 96
ESMS .calcd for CioH;gN4O5S: 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 C1oH13N304S: 379.06; Found: 379.9 (M+H)".



5 ESM5 cal cd for C21H1I9N302S: 393.11; Found: 394.0

(M+H) +.  Exanpl e 75: Conpound 83 ESMsS cal cd for
wE2@kbFNeO3S: 379. 10; Found: 380.0 (MrH) +. 10pPERGRPOS041779

76: Conmpound 84 ESMS cal cd f g6 C20H17N303S: 379. 10;

Found: 380.0 (MtH)+. Exanple 77: Conpound 85 ESMS

cal cd for C19H15N302S:. 365. 08; Found: 266.0 ( MtH) +.

15 Exanpl e 78: Conpound 86 'H NVR (DVMBSO-d6) S 9.68 (s,

1H. 9. 58 J= 7.0 and 2.4 Hz, 1H),
FDS%L%?EQ—DC“?F&‘B"‘?{@ (J— 8.1 He, iEi) 7.32 (m T)H)
6 97 (d‘H.NMR @Mgo d6)18‘9 52@5 951)(%42 I:H)1H)6789 (4, d=87H3, 4H),
0 TS g3 g 11, B (e T TER RO db e 11D, 880 (s, 1m0,

40
5%%’%13%3@%}? 6. ﬁ@ﬁ 33, ﬁ@#rl 436@&(91 O%ls}{t 1H)E>Qalmpdqu=7-95Hz

|_|)2H)71ﬂh-17174m qlila,0§¢|§t J77 .38y (d, J— 8 4 Hz H),

‘(3 d83J(d’Esi4-s Such ftlZCmI]ImgOz@ 78Y. stpou}ﬁ §9571 gﬂﬂ)iH) 6. 17

ESMS cal cd for C18H13N3038 351 07 Found 352.0

d 88 30 ' H NVR (DVBO d6) S
(Ma&%s%'g‘%m@mo?n? 54 (d, J=8. |H§ 1H), )

107. 46 ( d ESMSddrcd foy,sHiZNaQ6S( 395. Ul Fogidi896.0 @+HE. 97 (d,
J=7.2 Hz, 1H), 6.89 (d, WO 2006/ 055760

PCT/ USZOOS/ 041779 -165 J=8.7Hz, 1H), 6 12-6.13 (m
2H)Exafm@91:dGompdwitl W2Hz, J2=8.4 Hz, 4.74 (qn,

élgHQSN%%@C%Bﬁ’ifl}%&fﬁgg 33@7 ELO%?%//I?f;%l(RPglgxanpl e
81: Compound 89 ESMS cal cd for C22H21N302S: 391. 14;
iS5 b 19D £ 97, Compound 90 1K N
2H) 7 3ﬁNMﬁ ﬁlvﬁ;b &ajrs 9ﬁkl)(s 1§1) 8838((s, 1HYH) 298, 158@&Iz 1H),
2% L BB 680 G 0k 548 (OGNS, Fhr2ad (. 3,
Foungl (4378 7G(xh4t 21y, 2.09F5 301 o83 .7 -CospRUNg); 91
ESMS calcd for Cp1H23N405S: 394.1; Found: 395.0M+1)". -
20
Example 93: Compound 104 .
ESMS caled for C1sH;sN305S: 365.08; Found: 366.0 (M+H)".

Example 94: Compound 106
25 ESMS calcd for CaoH17N40,8: 377.1; Found: 378.0(M+H)".

Example 95: Compound 107
ESMS caled for CsH;3CIN30,S: 369.0; Found: 370.0(M+H)".

30 Example 96: Compound 116
"H NMR (DMSO-ds) § 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);



"H NW\R (DVMSO-d6) S 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),
w@208/06x760 J= 7.5 Hz, 2H), 1.93 (s, 3H), 0.45 (pCT/U52065/841779

Hz, 3H); ESMS calcd for C2.H@PN302S: 377.1; Found:
378.0(Mt1) +. Exanple 84: Conmpound 93 20 ESMS cal cd

for CL6HL5N304S: 345.08; Found: 346.0 (M+tH) +. Exanple
85: ConmmsMBlkalil fRSMFGNLOLS: B68.10CF 62 BB @1+ B24. 07;

Found: 325.0 (MtH)+. 25 Exanple 86: Conpound 96 ESNMS

cal cd for Cl19H 8N403S: 382.11; Found: 383.0 (M+H)+

n7_691§67 Coxpourai 198 ESVS cal cd for CL7HI2N402S:
ou 30 _Exa ound

00 Eont IS (FBCh8 g st ebol SHE 2D, L. Saim A1) a4 0(m,

/
A M*lﬁlgos y&dﬁgﬂ%}éﬁ?ﬁ?% l\;ilg@r J%?ﬁ?ﬁfrﬁ“éé’i@ 58(n{l@ﬁ) 2@*@1‘9@

s 2&5}69 3HY,. 258, aH). 28 (s7 217|5|)26 (rn,@@) (d J 3. 3Hz
6 6 ! (s %‘é}l\ﬁcalcbglr ;il?z%lsé@ %186189501(&{1 5439—2‘381\43 éHz ",

4.76 (qn, J=6.6Hz, 1H), 2.14 (g, J=7.5Hz, 2H),

7 !1016(t J=7.5Hz, 3H); ESMS cal cd
for—’@%‘ﬁ&%il%%'ﬁp’ 5; Found: 395.1 (Mtl)+. Exanple
1000: Con‘bHLNMRIODCL@SESWSn ah)c66-0155@1, SH), 7NF0B S (m, 1H), 7.36-

295 i 30 0 bR oS S PR

1) +3H) 3.26(5cypd.B1(§23H)Conpound 103 1H NVR ( DMSO- d6) S
9.48 (s

. 1H), .9.38 (s, . 7.29
7 25( d, EﬁM}%"a@dﬁ? Cz(ié@}"?l(%} éél--@;gguwdm“&z% % 18 (s
3.61 (s, 3H), 2.30 (s, 3H), 2.29 (q, J= 7.5 Hz,
2.09 0.94 (t, J= 7.5 Hz, 3H); ESMS cal cd
L% orM@Q@PO‘SMI% (Found 395. 0 I\/H;_|)+ 20
Exanpl e fRRis GRarMOFHLR40,S: 379.10; Found: 380.0 (M+H)".

Example 100: Compound 126
ESMS calcd for CioH;;N30,S: 237.06; Found: 238.0 (M+H)+.
20
Example 101: Compound 127
ESMS calcd for Cy;H3N305S: 251.07; Found: 252.0 (M+H)+.

Example 102: Compound 128
25 ESMS calcd for C;1Hi3N30,8: 251.07; Found: 252.0 (M+H)".

Example 103: Compound 129
ESMS caled for C;;H;N30,S: 249.06; Found: 250.0 (M+H)".

30 Example 104: Compound 130
ESMS calcd for C;,H;sN30,S: 265.09; Found: 266.0 (M+H)".



ESMS cal cd for C19HLI5N303S: 365.08; Found: 366:0
(M+H) +.  Exanpl e 94: Conpound 106 25 ESMS cal cd for

w@2@6hFNgO2S: 377.1; Found: 378.0( M+H) +. ExanpdBUSHN5/041779

Conmpound 107 ESMS cal cd for .@48HL3CLIN302S: 369. 0;
Found: 370.0(M+H)+. 30 Exanple 96: Conpound 116 'H
NVR (DMBO-d6) S 7.98-7.56 (m 2|—|) 7.55-7.30 (m 6H),
6. 48xaniifle 105 Cémpouvmdd3l. 8 Hz, 6.29 (m 1H), 3.65

beT U BN 35%9%2@36%" IR0 s s

363 10; Found: 364.0 (M+1l)+. Exanple 97: Conpound 117
NVR ( CDC1 S 7.83 d J=8.1 Hz, 2H), 7.48-7.34(m
w@ﬂﬂéﬁlﬁé 2‘%)‘(’%’0“ , 6.99 (d, J=1.814z, 1H),
56.80(d, 111&&4115@1\45@4&@)5@ 3@1?5 ﬁH)SB(zm(s lH),,so’zl 094 6n, 28H)7.58-

2.89 . 2.75-2.69
6@75%@%&5&:{5#]&? @iz‘%z%é@é(s %HB 18; Found: (52]9 2
(Mrl) +. g E@ésﬁédefoﬁélgH %U?,‘Gis dazi‘o&rQi 368, 00MR1'CDCL3) S
7.98(m 2H) 7.60-7.55(m .51-7.45(m 1H), 7.36-
7.33(m 1H), 6.98-6.97(m 1H) 686(d J=9.9Hz, 1H),

6 7 2.26(s, 3H), 2.21(s.
]9" A éﬁg?"‘g‘déggmgl\eoss 461. 10: Found: 462.0
10( I\/H +. HI‘BVIEXEMﬂQadeQ@ 1028 fp dHhQ-4PX5 1N () 0, 806 (t, J=

oy

ﬁ%%‘*i@ I R P 8 Y9 TR D,
FO L0 (d2.38 80 HAMH),6.6628 1ERANA @, 1)12.1Z0nP suhtiHZ.2H)EBRE(t,
calfd éq_%ogﬁ)lHlSNSOZS 251.07; Found: 252.0 (M+H)+.
Exarrp? ’Conpound 128 25 ESMS cal cd for
C11H13NBSRE caliatfoNT;HRDu0S: 375 0); Gogrds-BYote (MERANp! e

03: Conpound 129 ESMS cal cd for CL1HLIN3Q2S: 249. 06;
Found: 250.0 (MtH)+. 30 Exanple 104: Conpound 130
ESNExasgll€ thg: aCorpaddiIM8O2S: 265. 09; Found: 266.0

+.
(M ESMS calcd for C1gH;5sN30,S: 349.09; Found: 350.0 (M+1)+.

1

Example 109: Compound 180
20 ESMS caled for CisH;sN305S: 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 Ci6Hjs N3OsS: 329.08; Found: 330.0 (M+H)".

Example 112: Compound 183
ESMS calced for CooH17N30,S: 363.10; Found: 364.0 (M+H)+.
30
Example 113: Compound 184
ESMS calcd for CgH;3N305S: 350.38; Found: 351.90M+H)".



WO 2006/ 055760 PCT/ US2005/ 041779 -168- Exanple 105:

Conpound 131 ESMS cal cd for C20H15N304S:. 393. 08;
wo-omeads57804. 1 (MrH) +.  Exanpl e 106: Conpound 1R@T/8S20bk/041779

NVR (DMSO-d6) 8 9.34(s, 1H) ,.1822 (s, 1H), 8.01-7.96

(m 2H), 7.58- 7.44 (m 5H), 6.56 (s, 1H), 6.14 (s,

1H), 3.29 (s, 3H); ESMs cal cd for Cl9HL5N303S: 365. 08;

Found: 366. 0( M+1) +. Exarrpl e 107: Conpound 178 10 1H

S 10. 9. 49 1H), 9.42 (s,
NPE_@@%—{-}@C “%glﬁ% '7.45- 7(23 (anI) 2H), 7.(26

(t, J= ESMSHalcd fdﬁﬁaofﬁ}l\&@ﬁ d;,SO,J—FoT(mS 38,0 M HI)'. 6.75
(d, J= 8.7 H, | H, 6.66 (s, 114), 6.14 (s, 1H, 2.12
(g, J= 7.5 Hz, 2H), 0 70 (t, J=7.2Hz,3H); ESMs cal cd
f org 1\530(3&‘ - 189; Found: 379.9 (Mrl)+. 15

SEyER TR T S

180 20 ESMS cal cd for C19H15N302S: 349.09; Found:

350. 0 (M Exanpl e 110: Conpound 181 ESMS cal cd
forEmu}!LQ@(ﬁ@‘P‘B@ﬂ 189: Found: 362.0 (MtH)+. 25

Ex VS e FOR YN, R AR SESHELS BOUND 01y GRS N303S:
329.08" Foond: 33?5“’(’ . Exanple 112: Conpound
10183 ESMS cal cd for C20H17N3028 363.10; Found: 364.0

clopest SRRBR TR S ey o

2006/ 05ESB5 BT f2hEMN1ISAG8.1; limd ’_%Qé)rfbl t1¥14;
Conmpound 185 ESMS cal ed. for C20H21N402S: 380. 1;
Found: 381.0 (M+ 1)+. 5 Exanple 115: Conpound 187
ESNExapgile $]18: f ComBaoidAOR502S: 381. 1; Found: 382.0 (M +

151) *. ESMS caled. for CpoH2,NsO,S: 395.1; Found: 396.0 (M + 1)*.

Example 119: Compound 193
ESMS calcd. for Conzp_NstS 395.1; Found: 396.0 (M + 1) .

20 Example 120: Compound 194
ESMS calcd. for Cp3Hy7N40,8S: 422.1; Found: 423.0 (M + 1)+.

Example 121: Compound 195
ESMS calcd. for Cy3H,sN40,S: 420.1; Found: 421.0 (M + 1)+.
25
Example 122: Compound 196
ESMS caled. for CosHaoN40,S: 448.1; Found: 449.3 (M + 1)™.

Example 123: Compound 197
30 ESMS calcd. for C2oH24N40,S: 408.16; Found: 409.2 (M+1)+.

Example 124: Compound 198



Exanpl e 116: Conpound 190 ESMS CALCD. FOR C21H22MN402S:
394.15; FOUND: 395.0 (Mm+l)+. 10 Exanple 117: Conpound
w3 9%eaSVE) cal cd, for C22H23N404S: 438.1; FoundpCr882005/041779
(M+ 1)+. Exanple 118: Conmpapmd 192 15 ESMS cal cd.
for C20H22N502S: 395.1; Found: 396.0 (M + 1) +.
Exanpl e 119: Conpound 193 ESMS cal cd. for C20H22N502S:
395.1; MHSMRIcalQD for C{HYIN;013:422.12(FoanciaB 8 (M0)".

- Compound 194 ESMS cal cd. for C23H27N402S:. 422.1;
Found: 423.0 (M + 1) +. Exanpl e 121: Conpound 195 ESMB
cal Exhmpleo 1232206 powHa2A89 420. 1, Found: 421.0 (M + 1) +.

Co 5t DONESES it or CorigeS 25T bt 497 3 eyl ot o

5123: Conpound 197 30 ESMS cal cd. for C22H24N402S:
408. 16; Found; 409.2 (Mt1)+. Exanple 124: Conpound
10ExXaAmDIe Bi6: (Sempepnd@PP Us2005/ 041779 - 170 ESMB

cal cd. TEIMI AR NEQAEN, 22 408, 15EPotind: 40428+ 1GIi-1) +.
Exanpl e 125: Conpound 199 ESMS cal cd. for C24H28N402S:

436.19; Found: 437.3 (Mtl)+. 5 Exanple 126: Conpound

Zoqg,g £, c@om{,(g;nd%gmzmozs 406. 15; Found: 407.2
anmpl e 127: nmpound 201 10 ESMS cal cd for

10(:23|—|24N45(SQ’§ 0%3‘6@@23%@@5 43616:F opngk #3713 Mekhinp
128: Conpound 202 ESMS cal cd. for C22H23N402S: 406 1;
Found: 407.0 (M + H)+. 15 Exanple 129: Conpound 204
ESNExammile 128: fCommamid 2884 O3S: . 452. 19; Found: 453. 2

(Mr1) +. el ot 891, SR BRRYBE 1 5%5nd: 407.0 (M + HY".

15 Example 129: Compound 204
ESMS calcd. for C24H23N403SZ 45219, Fbund: 453.2 (M+1)+.

Example 130: Compound 205
, ESMS calcd. for Cx3H4N4038S: 436.16; Found: 437.1 (M+1)+.
20 |

Example 131: Compound 206
ESMS calcd. for C2;H23N40,S: 394.1; Found: 395.1 (M + 1)+.

Example 132: Compoﬁnd 207
25 ESMS calcd. for CooH,1N4O5S: 380.1; Found: 381_.1 M+ 1)+.

Example 133: Compound 208
ESMS calcd. for C23H6N403S: 438.17; Found: 439.1 (M+1)".

30 Example 134: Compound 209
ESMS calcd. for C;H24N4O,S: 408.1; Found: 409.1 (M + 1)*,



ESMS cal cd. for C23H24N403S: 436. 16; Found: 437.1

(M+1)+. 20 Exanple 131: Conpound 206 ESMS cal cd. for
w@2dbB8NdO2S: 394.1; Found: 395.1 (M+ 1)+. BExarvpk®os/041779

132: Conpound 207 25 ESMS calgd.. for C20H21N402S:

380.1; Found: 381.1 (M+ 1)+. Exanple 133: Conpound

208 ESMS cal cd. for C23H26N403S: 438.17; Found: 439.1

(

MiHllample B85: ERaripdund236: Conpound 209 ESMS cal cd. for

T006, ObAPEES eH S b 2901 Edbe: el I ¥ o

Conpound 210 ESMS cal cd. for C24H23N402S: 430. 1;
Found: 431, 1 M+ 1)+  Exanple 136: Conmpound 211 5

ES

6: 1 Gompoid 23 \103S:  410. 14: Found: 411.1

S MF1) +. ESRIGERRIde fol 87:H,S00R0UNG.1 2 1HuRSME1 ¢ ahad)” f or
C23H26N403S: 438.17; Found: 439.1 (M )+. 10 Exanple

138: Conpound 213 ESMS cal cd. for C20H21N402S : 380. 1;

Fo%égﬁ é(M, oubliR12 Exanpl e 139: Conpound 214 ESMS

N4028 366.1; Found: 367.1 SM+ 1) +.

15 ExamﬂSMSlo@dpd 05 Fpdlad 023 33 8-SR opad: 44 9- 11t 1)
C20H19N304S: 397.1; Found: 398.1 (M+l)+. Exanple 141:
Compound 216 20 H NVR (DVMSO-d6): 6 (ppn) 9 56 (s,
101 H)Exampl©138 Carhpound 203 (d, J= 2.4 Hz, , 7.58 (d,

Toa E«‘Wi&a@d’ %Zbc?oﬁé‘%?zﬁfa”’ﬂﬁ%gﬂf i) %*’136‘38 o

1H)
J

617(s 1H) 2.23 (q, J= 7.2 Hz, 2H), 0.93 (t,
}-% Ngzcigl cd. for CL8HL5N303S: 353.08;
QpRgup 5 Exanpl e 142: Conpound 217 'H

NI\/R (DI\/HBSI\%@achSfo(rﬁMsMOw 366.1; Addnd: B743M 8 1) 1H) ,
15767 (d, J= 8.7 He,

20

25

30

Example 140: Compound 215
ESMS calcd. for Cy0H;sN30,4S: 397.1; Found: 398.1 (M+1)".

Example 141: Compound 216

"H NMR (DMSO-dg): & (ppm) 9.56 (s, 1H), 9.40 (s, 1H), 8.03 (d,J=2.4Hz,
1H), 7.58 (d, /= 8.4 Hz, 1H), 7.54 (d, /= 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 (g, J= 7.2 Hz, 2H),
0.93 (t, J=7.2 Hz, 3H); '

ESMS calcd. for C1gH;sN305S: 353.08; Found: 354.0 (M+1)".

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, J=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, /= 7.2 Hz, 2H), 0.98 (t, /= 7.2 Hz, 3H);

ESMS calcd. for C1gH6N403S: 368.09; Found: 369.0 (M+1)+.

Example 143: Compound 218



1H), 7.54 (d, J= 2.1 Hz, 1H), 7.20 (dd, J= 8.4, 2.1
Hz, 1H), 6.96 (s, 1H), 6.18 (s,

wa k)osB566( s, 3H) , 2. 34(q, J=7. 2Hz, 2H), 0. 98(t, J=7. PtuSidp5/041779

30 ESMB cal cd. for C18H1I6N4O3R - 368. 09; Found: 369.0
(Mrl) +. Exanpl e 143: Conmpound 218 WO 2006/ 055760

PCT/ US2005/ 041779 - 172 ESMS calcd. for C21H23NAQ2S:
394.1; [ESifkalc@ofr CoFvNGO1S:894.1 Fami 395144 + tBnpound
219 ESMS cal cd. for C21H21N402S: 392.1; Found: 393.1
(M+ 1)+. 5 Exanple 145: Conpound 220 ESMS cal cd. for
C2 WO Bi4: Benfgund@und: 365.1 (M + 1)+. Exanple

379, 1. Bt b Eeht0s 5 el B E o ound

5222 ESMS cal cd. for . C21IH23NAO2S: 394.1; Found: 395.1(M

+ N+, 15 FEX | e - Conmpound 224 ESMS cal cd. for
cwﬁ‘@l%&é@’ %%{“ﬁ%{hnd: 369.1 (M+ 1)+ Exanple
149: ComsMBhicd2for CEBYI,08136d.1; FANdCESHIMNATFES:  366. 1;

Found: 367.1(M+ 1)+. 20 Exanple 150: Conpound 226
ESMS cal cd. for C20H21NAQGB: 364.1; Found: 365.1 (M +

1) Txaﬂf@@m etgo’lnﬁl;wndcz‘girpound 227 25 ESMS cal cd. for

M
10152 CorEéMﬁfdﬂczlz@rE@b@%@h%éwﬂoﬁwgzéé&)izlm@z@ 408 16;

Found: 409.1 (M+1)+. 30 Exanple 153: Conpound 229
ESMS cal cd. for C20H18 F3NsC2S: 449.11; Found: 450.1
(M@M@Hﬁmﬂ%z PCT/ US2005/ 041779 -173-

R T e e e

381. 13;
231

‘Exanp mpound

15 Example 148: Compound 224

ESMS calcd. for CigH2N4O;S: 368.1; Found: 369.1 (M + 1)+.

Example 149: Compound 225
ESMS calcd. for C1oH9N4O,S: 366.1; Found: 367.1(M + 1)".

20

25

Example 150: Compound 226 _
ESMS calcd. for CooHa N4Os: 364.1; Found: 365.1 (M + 1)".

Example 151: Compound 227
ESMS calcd. for C3;HN40,S: 394.15; Found: 395.1 (M+1)".

Example 152: Compound 228
ESMS calcd. for Co;H24N4O5S: 408.16; Found: 409.1 (M+1)*.

30 Example 153: Compound 229

ESMS calcd. for CooH;s FsNsO,S: 449.11; Found: 450.1 (M+1)".



5 ESM5 cal cd. for Cl19H19N502S: 381. 13; Found: 382.1
(M+1l) +. Exanple 156: Conpound 232 ESMS cal cd. for
wE2RERENO3S: 392. 18; Found: 393.1 (M+l)+. 10rERERPOF041779
157: Conpound 233 ESMS cal cdj7§ or C18H1L7N304S: 371. 09;
Found: 372.1 (Mt1l)+. Exanple 158: Conpound 234 ESMS
calcd. for C20H2I N302S: 367.14; Found: 368.1 (M+l) +.

15 %@&%415@0“, pauna@3nd 235 ESMS cal cd. for

%g 1CoNSO§4§1 1%@9%&% ggﬁz'éo ‘éfgﬁézmﬂi%g 368. 1;

Found: 369 1 (M + H) +. Exarrpl e 161: Conpound 240 ESI\/IS
clcd for C18HI6NA03S: 368.09.10; Found: 369.1 (MtH) +.

25 Example 155 sCompymdddhd 241 ESMS clcd for

17H15NGRRf |
5?63 Conpoun‘éﬁgzgoglzé"wé&%%3%?3](’:5108%?&03 gg il

Found: 383.1 (MtH)+. 30 Exanple 164: Corrpound 243
ES 3S. 426.17; Found: 427.1 '
(MM %@%@gggpw US2005/ 041779 - 174-
Exanpl e ESB4S caBsinfoo GadlNuD:$ 385 18 Rotind: 393 CIBHIBNA04S:
384.09; Found: 385.1 (MtH)+ 5 Exanple 166: Conpound

245 ESMS cl cd for CL8HL6N403S2: 400.07; Found: 401.1
100 MiERamplEx$ShpCampdiad 283 npound 245 ESMS cl cd for

Cl7H14 7 Exarrpl e
Toe: | NI . BF R0 REed Fbralii 8! 0BT nec
from Stressgen (Cat #SPP 770) Assay buffer: 100 nV

[ L 6 MM MgCl2. Mal achite

MZ@O 636) and pol yvi ny al cohol USP
(2 32% \HSWIS éa%ho&?pzmnmmismm;ﬁrbmm: 368.1 M+1)+. .

15 ’
Example 159: Compound 235
ESMS caled. for C1oH;sNsO,S: 381.13; Found: 382.1 (M+1)*.

Example 160: Compound 239
20 ESMS cled for C19H2N40,S: 368.1; Found: 369.1 (M + H)".

Example 161: Compound 240
ESMS cled for C15H;6N403S: 368.09.10; Found: 369.1 (M+H)".

25 Example 162: Compound 241
ESMS cled for C17H;sNsO5S: 369.09; Found: 370.1 (M+H)™.

Example 163: Compound 242
ESMS cled for C1gH;gN4O3S: 382.11; Found: 383.1 (M+H)".
30
Example 164: Compound 243
ESMS cled for CoHp6N40sS: 426.17; Found: 427.1 (M+H)".



15 Sigma. A Mal achite G een Assay (see Methods Mol

Med, 2003, 85:149 for nethod details) was used for
wez@eiosEato on of ATPase activity of Hsp90 pr ot ep@r/US2005/041779

Briefly, Hsp90 protein in a43ay buffer (100 niv

Tris-HCl, Ph7.4, 20 nM KC1, 6 mM Mgl 2) was m xed

with ATP al one (negative control) or in the presence

of Gel dananycin (a positive control) or Conpound 108

in - . l,achi te green reagent was 20
ado%&?%ﬁ#é ?é‘gkﬁndl\ﬁ“The m xtures were incubated at
37C f or ESMiHeird foaMasHs 960usn3 8409 rEound: 1385 f §M+B34% W v
sodiumcitrate) was added to the reaction. The plate
was read by an ELI SA reader with an absorbance at 620

S m Exénlet6dreCompound246i gure 1, 40 .t M of

gel dana ' 0 i+bi t
Hsp90 aw ?lﬁ‘?ﬁirﬁégﬁl\%l”gp % g@t& F §01£%8§MS only
slightly higher than 25 background 40 M Compound 108
shovved an ven reater _inhibition of ATPase activity

M—a Qfg ndLdcin, ~and even at 4M Conpound
108 showsl1s awmbwg%og@a@.@; pourdf 3g¥IPAREHACt i vity
of Hsp90 protein. Exanple 169: Degradation of Hsp90

100 i ent Proteins via Inhibition of Hsp90 30 Activity

A_Elyte 864 KaRlpiidadezmipon WO 2006/ 055760
-175 Hurran hi gh- Her 2 br east

c ar ci no&&p%’mwlr(wwbm)ed frory $iresspep (S 77 0 ndsspichutfer:
br e@‘étmrqqfrﬁlmnﬁhiﬁé@nﬁ&kdl r MR C@Ehle&{ﬁ?@%r (olb%?z‘y

Col | ecti on, USA were grown i n becco

Eagh/) e9636) @mlmbtv!myzalwml SRRR¥mwive (RARA7 )avare bbt@jmct:&om
14 1%9%&1’5 "%s. N?a%hﬁ hdel AR &Q%&%@Mcﬁ MRdd! %&3093’ ?Ad‘ﬁﬁr method
BRL a

G bc To 0 ta| n exponent | gfo h,
werdetails) wasgised foeekamimatinn 1A EPase setvitz of HspX peeskin. Briefly,

deri% by 81%fteHQIn aé;a&g)uﬁﬁ] (16(% fft 15 éseﬁél %ﬁ% YKo, 8 nﬁk@ﬁgcb)

or ne
pamgmxeCBzvltlDA@P abbat (rmgatorfa cbﬁro:k) drrin fﬁelpteserwf: béGeldanamycm (a

T SALTEDLooblly BoBBIRAURE Ol od 8 pi. ANERNL BRCPTs dhfhes
20pos:dtled/te thecremnbml Th&)ﬁlxﬁlrEﬂWerQ Mculmted&lk/B?fC foorpaunshdko8ium

0% STRRRIRS iy SRCTH ) washiad Tt Hhesier Bl matemps

| X ko4l b;einlm,lby réddetiatt arpabserbareebd 620y®%i.s buf fer (#9803,
cell %?al i ng Technol o y) on 15 ice for 10 m nutes.
The r esatSCPMBe 6P Y FigHra A 40 of geldangmyei agpral product known

f 1 86 irinHEHWOD et &ﬁ@lﬂ% Wty SRPBPSR Wi/ slibRMy higher th
SDS- PAGE a%g r%lrrqzn a -e \htygelmﬂ) bl ot t egrs lgn yo e an

25n i thagkgsound| 48 etM@@mvcamé 1@%/Sh93v|ed1 an evenigragtey inhibifinnf of| rATPase
ctS P %,Cdff Hs%9d) fhglg fgeﬁganamycm 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




nitrocel l ul ose was bl ocked with 5% skimmlk in TBS
with 0.5% Tween at room tenperature for 1 hour, then
w@r@bmss7¢o t h anti-Her2/ ErB2 mAb (rabbit |1gG #PCHRS2088041779
Cell Signaling) and anti-Tubyb4n (T9026, Sigma) as
housekeepi ng control protein. HRP-conjugated goat
anti-rabbit 1gG (H+L) and HRP-conj ugat ed horse
anti - m%anh%ﬁ-ﬂéﬁbbea%ﬁx@m@fﬁ&@ﬁ% EEDDDORBK-BY0-3 (HTB -30)
(#7074, #7076, Cel li,ng) and  Lupi GO re
- 20,enpAGKT é"aftﬁ?rﬁﬁl?maégFg gﬂ’alﬁfﬁij camd¥pe fsHtrrg %?“ecuon

Vi syRliigRWeR Erowi m@tﬂb&@o@ﬁ@&if Ed Eizgsé: ﬂék[l@mgvlthﬂixh@[ Lan
Hsp90 client protein, is al conpl etely

deg&llaawem%wt@&tlpg(lﬁw/w@@t@anm Hoxgimek  Conpound

10 I r ted
%uégtﬁﬂmgﬂgé glbglﬁ)ﬂlzﬁlfﬁ S0 &%E] S&oiﬁéﬁ%&l ééﬁ gl'o%vtﬁ £1d %%I oh

i s teipeinizad ceundesd and éeqdh@ai a@gﬂﬁwrm Oﬁ.@éxl@g Q@Edmbwplwéx gvery
degy adatd,pl Qxﬁm&ﬂ%eéé‘ﬂ Eorfifeh! ﬁd@é? mi,fgér%éﬁ geﬁf LI h 2M and

5M-and Causes parti al egra daf en c are
treated vvlth 0.5M 17AAG i s a known Hsp90 inhibitor 30

gg_?_/ IU% 5 05 / 0 18151" | S ;£ ey a%!er Tr\é\Q A ”? ézggound of the

10Her 2 on t he hyedtmoe of Cells Treated with a Con'pound

of the v ti nAf er tr i th 0 u of ..
Che 1 nvenct v e betied ERRTREA 204g NGB RARE bositve
1 IB}hM (!bﬁﬁ) i
(I#??igé%ls B[ng or %@Mﬁ n atO %dcmsgqogﬁaﬁeﬁ@? ﬁgﬁlght "

wadPdEM m@@mt Adiestreatmenicachemtendgsmisefagple Waserenasedtiogh
in 19(15S d%hs ﬂy/ﬁq&ﬂ{aﬁ&%ﬁ’éﬁ %%%%e(#9@@t @en%aﬁﬁgl%éhﬁglogﬂ on

a FACSCal i bur system [’sotype-matched controls were
15ys dep fop 1 @mimassi $he tenétmg:wpgrp@tequse,d astthe qytasgl ffctiensipsre s

an ddlés&véc%ltﬁ Eh‘?ncJ ig}&%?ﬁ)‘f 8P5. P‘]?(F]}{f %021#% i&é E %@'t-%&@m% ggpblotted

events were re rom eac
anainyesemitrpselluloargentahnethyasing serhi-dwi tran(f@D NBnespediinbinding to
Th L ON: >
SRR SRR A HI R OREY seeRu R

I C3ompaatge fof 1 lnenplonrpisbed fwithtaatiiHev2ZBtH20nAb (rabbit IgG, #2242,

rtl‘le% Stl ﬂnagmclﬂs %%9?%11%0%,@%50 aggguse !}}Pnggsﬁtﬁ BI:%%CI\I/IH.

1 0 FHRP-dohfygafed Gpat b8 ralB8gGIHIL) dfdFHRE-8chjughBd, hod6 hnti-mouse

2135 8HIL) s tsed3t feconbpy ABLG07534076 54 SEIINGIIN 3

t o LMAMVGRO r5ageﬁt, 20k, PeBoxided(#708, CABSigmdtingB0as u38d fof RisudliZation.
64, 70, Ags%an be seen I]I'gr% Flglu%e2 2, I-}e § an ¥185p90 c %ﬁt prc])'t%frsl 152ai|inost

25  completely degraded when cells are treated with SuM of Compound 108 and

kll

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 5uM and causes partial
degradated when cells are treated with 0.5uM 17AAG is a known Hsp90 inhibitor

30 and is used as a positive control.



10Mto 100M 21, 22, 30, 51, 59, 60, 61, 62, 94, 98,
99, 102, 104, 123,

wd Bibsd&260 86, 187, 191, 192, 193, 199, 210 15 D. App@t/0S1085/041779
anal ysis After treatnent wtiyghe conpounds of the
invention, cells were washed once w th 1xPBS/ 1%-BS,
and then stained in binding buffer with
FI TC- couj. ugaFe6rescdntBxining Wf Had oRrtigp$udfaderof Qeis Geeateldlwith a
(all obtainedq fromBD Biosciences) for 30 mn at 4C
Fl ow cyt omt&ﬂ’@%&ﬁg@ﬁ?ﬂ%%—ﬂperfor med with
FACSCaI IAF tréaﬁ@erﬁgfltgia;b‘éﬁlb&ﬁﬂ&ﬁ}heaﬂ&nﬁort ot wekOwadhad twice

ents were recorde raom each sa

o T BB g 5188 T 2 D 5o B day 20
5Thenih @t 4. veild WA FiRE WA thrd@EmEsih tFWOStlﬁ@feﬁlﬁetf&é the fixation
subtraction of the fluorescence of contraol

20080 33970 refprmmdshsisydg4 Patagvas agqujregron pf M%&lb% BYSbFm.
C- Kig der}nzﬁ:@{e'd%oﬂf&l@@er&%%ﬁ%@?ﬁ&blf@ﬁ i n@rll_ g%@?ﬁ;é an? of shi¥Ples

Il nventi on Two | eukem a cel 'l nes, .
Kagndio set thadlperespsaianarkers. t@é(ttalnl@ 08D exants wrsg resorded Gam each

n

col TR D Cehah B B {sHeiCaul 2o iy B, e
10M) | ICGoanse dordHsb88 inbibititmrhysamgoRls of the inyibetion atglised @slew m

Fi ble and 4 for concentrations). The cells were

coll'ectéd and centrifuged (SORVALL RT 6000D) at 1200

rpmfor 5 min. The supernatants were discarded, and

corPRrodsrraee F Rueaf RO i B Ly b e ?’ffﬁséo
cqmOoyoRapd c- kit ant |d}ﬁﬁbbu&1hl’l3tmiwrer nat| onal Cat #

KQ405-4)—i-n—100 21X

wereHMad and anal yS|gzé§\§9vé% ﬁglljﬂcjgcg?’iggugg Pp’o% T()O TO3

cytoneter (Becton Di qlmsm)lsscisﬁ 189,293 M9w31|9aeszM§@o3
rgceptor and one of r ot ei ns,

L ont ot and veed i o 200 RBEs S S AP F TR 2adeRy, 215,

The results of the gsggyisshones, bhabrLfonpound 188 and
Campound 221 inducad c- kit dpnradatl on at Q0.5 15 and

0.[G5Mu0 91N dose- dep@ndehf> rdAnds 28.34r 1 B&i43g#8; 64, 70, 93,
11-AAG which is a pakefy, 1%@99185‘*195"1@@21@”‘3' is in

phase 2 clinical trilals, ¢ould rot ‘i nduce c-k
dgdOaMabiloouMdt 0. 5 |V 323 30.Md, 5%@Qe&h 62,941 18, 99 ri@%, 104, 123,

HEL92. 1.7 (see Fig. 31%31,?1}%9 15189 1914882995 1190 216)

Silnce the conpounds [0 nventi on cdusS€ ¢
degradation nore effici ently t han ot her Hsp90

15i nhi bi tars, Ehe corrdoo!unds of the invention are
expected-to ffective in the treatnent of
c-kit a&SKEﬂt'raihﬁdltthm}EeScon@Uﬁriﬂs@St}ieelmeﬁtﬁﬂrﬁ(iellslmdwﬁsﬁbd once

t unor,s cel | uJ ancer

oo BERer ma i Srina i rginehae T C Rt ng

G Snnexia nﬁarﬂmlaaamtmcﬂae (PEY (a0Wbtasned M 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.



The results of the FACS analysis were confirmed with
Western blot analysis (see Fig. 5. In Kasum-1 cells
wd@ pyelossgenous | eukem a), Conmpound 221 (100 nM p@HUSINS/041779

400 nM induced the degradati®h of c-Kit. In contrast,

17- AAG had no effect of <c-Kit protein levels. F.
Degradati on of c- l\/let in CeIIs after Treatrrent vvlth a
Conpoun&- of Degradatiay e in Gells gftep Lrgatmentiwitiha Cap

of the |b|tors of the |nvent|on to |nduce

t he deg%'gitpgl%lgn‘rgrlh f c-Met, an Hsp90 client protein that
is expr éfsx@ddll@mlarnegrhmeseHELQ 1.7 and Kpsmit, wprsaisedifor testing c-

cridehBebe G ot B A8 TPt it ot SR Cl0per

55 e kil wiere tfeatwe with{l7AAES(0&t M), Koinpbureiel 88 ot Wempound?21 for
cells retreat d with 17AAG (100, nM . or 400 n
CorfiBtind hAsee Hiaos i by C%sntrrws Jante tals rverifé’tlgé}g
pr epakifted ISORVALE IR”l'f 6066]!))1&1 N2oo fpeik 5 ﬂ{‘ﬂDUT\ﬁe smf)ernatants were
proteins were used f tern blot_anal ébé ﬁ
er centrifugation

corfpserded apd theisells \rﬁrewerhs Olbeotrrewr B 1A
degpagdat W s@ime@'Wlﬁ’l FYet cbrguéd?édsc ﬁ@&ﬂtlbbﬂ)n@/ﬂgu ®htérfational, Cat#

i nhi bition of ésee . anpl e 170:
10@&{89&6)@10@'% Mqurﬂrror hAé?’PQ‘F% Yerageadrad apalysized
Hungi, FACSRIibiEdw E#&ﬁet%e@(gh fkesdnf) @ nude Mouse

Xenograft 10 Model 'The hunman tunor cell I|ine,
VDA- VB- 43§52 lipassrepgmor and opp pf the Hisp90cicnt|proteigg was

Patsgfg!:ted é@‘ wedHn 239119AC§9Q5%3 éPQﬁtl&pﬁséé}n e Qi (;fhﬁ‘e assay

American Type ture Co I"ecti on (Manassus, Virginia,
USA)lowéﬁrfeatc,(‘etntlIDOImChbi?&md Comppundei? 1 lnducgrl evkittdegradstion at 0.5

9V LA S 4 P B

boHspe0 Bﬁrhmm 41dBS)n, phi%?l clidioA] thialsgloutdarst imdyucekdkid@@édation at

Pen|C|II|nSreto 00 uvat, nd..
oD i Reslenaia S s ATE e st o) PN G
obtgi BRge the oMmBbBARcAhEIIMb&ion Q&fs@ c-k(tﬁ%gra&dih@h nore efficiently
M ssouri , US% and all other_ reagents were obtained

f r dhan qthejiHspYahibitersfhe qamnopads.af thedayention #F sxpegigdjo be more
20AP IR iVERA ﬂle)freﬂtnﬁn%f]c%taa)ss&ﬁxltédstuﬁl&@t sueiadBkeRBRNmast cell

cryopreserved in liquid nitrogen were rap Idl% t hawned
at t@marsagmepll cel érmgfcmqereérsstwlea carpsr, gorpe ganseys af (e pspmtestinal

f I ﬁgﬂe and then
[ ncg%a &2}; g”(%@%) ?ﬂd ggn%é}ge&%l%%ﬁ oir:iH The growt h
rredr a wdbe respltseaf e Ff’e(\‘/?earwlmssvemwﬁmd with Westf:rnd%% analysis

pas agégg;{dﬁlﬁ%lgﬁg?{c 15( 2 lpgejlnl)l){s ll‘.t'ﬂ(eﬁt aé/é @c%ulné—g%l (100 nM

25 | cemk 40@sM)asinesd ti ddgraiiatlomt of ofKip SlnmomrnSt, dfperG@had o effect of
' phosRhat byffler ed saline (PBS) and the cells were
di sasE8Ear &Y°

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)



by adding 5 m 1X Trypsin- EDTA (I nvitrogen) and

i ncubating at 37C until the cells detached fromthe
woemobasegeof the flask. To inactivate the trypspar/uS200$/041779

of growth nedia was added an¢gthen the contents of

the flask were centrifuged to pellet the cells. The

supernatant was aspirated and the cell pellet was

r es\uerp ssedediinFowelhpla@s a5 010 gnebsmvhll etk ellawerettfeated fith

ool BAGEBR SoRAGE compaRRE 2B Qe ansestigysis

I nt@as]p?éagfddﬂmﬂ aiféiéﬁ?i%trﬁmt E%l.g}]l lg%%lﬁ@of@rot@fns ePINisBd R OV &stern
I NC at e at I N 0 | NCU at r. .
?t@@glfr%e) B FURPRYBYY O AheAnention paje ﬂé)‘tcﬁ%g%aé’gw of ¢-

5 eaabad tlﬂ@&@llqwfdhélwlﬁlﬂbmbﬁ‘Sfﬂﬁﬂﬂ%egﬁﬁgﬁéﬂ| ng process
was repeated until sufficient cells had been obtained
for inplantation into mce. Six to eight week old,
female Crl: CD 1-nuBR (nude) m ce were obtained from

Chaéxample] 7 Compyupd ¢ Pisplays )emtimmgr éﬂﬁvinaég%iemhekluman

USA) . Ani mal Gy oYl 1RAHTIEA -
m cro-i sol at oFls0 Wlet h a 12hrﬁlghr [ ght fi(ej ‘I(“s%))/(g??sg,raft

10accl i mated fdfodgt | east 1 week prior to use and fed

nor mal 'g?@ﬂﬁ:ﬂ&:?ﬁ%of Pé?té{ n%deA-ng‘awg's 1(§ B5¢ G Elljson,

conduct ed on ani na et iveen
i it alatAdeli BatholTE:294p1984n2002)4 wes Obmhtctfr@mtﬂ@ A&md@camwa;
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YESUSU en a Cco CEh Ion O
cel grswmmedm EpaR@IrontUs0% @uabeacz) gHlodified Eegle Mediuch (highc

15 Bk o B el B obe SUERSR AR su P JEHEE-

ad| ghatsnime) E%aOG)aPerﬁmﬂm Stieptoaiyeid, 1% 1007 sadinh Ip§u|uvate and 1%

2t TR Mo o @oti] e i kSt hARGe o e A B ERe

0s d@prsi. odif,vidsouri, TSAN AR MEStRer rédpefits pefdbbtdied ffom

* initoess G e agh ColiRFni DT epEaan Tous! dgiels

20f 0lHa@Beehd: dpfﬂsaﬂ&caﬁul 10id nltedPeR weQhpla® Shadwéd aV\@'/"e and
cal cuI ate cal Lper neasurenment of the width

| erffnerred to 475 S pdwre fask gentaining PQ mief argwlh@edla and
f 0|thé?1Vﬁ161£batfe@ aiBP@in 8/5% (D, 3RcABatdr. (TheXgrodtk melia: wa@"x‘éﬂ)ﬁb&

wer e random zed into treatnent groups so that the

av &verye-1 days pntihihy fask feqame SR ronfennh typi¢adly & #ri7|days. o
t h&)a5hdd dndp aﬁ{ﬁ%en&ll 11219 a%%(co%ﬁhéiﬁ ﬂgﬁﬁfwgsﬁéitwnh 10 ml of

conpounds mere E di ssol ving t appropriate

25anuoem denpferasiyge R bnf&rqdrﬁamerfBBﬁymdgm ¢ed>lx weee diprmcipted
by by%gﬁll'n atnnqm s"i‘ﬁ‘Eb w Vxﬂh%{cupaﬁg at LY il the
sol ut1 on3S were pare tart (0] tu

st oeltdetgched@n &w@urfademf ém ftasle shp ipadtitvatd dlye tm»smd:bsﬂ 0.
[ 0 Vi I
o Pl 1 TR RO s o
Ak tpicHetgleeseel 1. SEeasipgrndtand wiag) sdpirfitedh andGbe oalime)let was8esUsiabivd
(5%, 9638k bPSSwit B! §
30 Y 1n of growth me §11d' 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.



Abbott Laboratories, North Chicago, Illinois, USA) was
al so prepared by first heating 100% Crenophore RH40

w@R0050566C until |iquefied and clear, dilutingpdr/8s2005/041779
with 100% D5W reheating agaijfiguntil clear and then
m xing well. This solution was stored at room

tenperature for up to 3 nonths prior to use. To
pr ewaeethd adke EdiU}heﬂtQO%tS)nflﬁandaﬂld abod@ﬁdsﬁgmgla&@&ﬁmc K

sol utions 0% Crem)phore RH40.
The b rmtiu e U5 hrdbecn o Bing B8 HmaEtP IO Eve0
18% Crenophore RH40, 3. 6% dextrose and 68. 4% wat er
and t he Saptoretght wadksoldrfenisle Cott CIVD-rBRGKA%D i€t were obtained

US 41779 180 t. article. Anj S re
TR Kt Leosyonon i uindn (AT SRLD S o Anitels o
ST wehoused pIYge/ R nfbro-isulatérs Swikted Lihe/ 1 2Hr [fphtldyis cyRdd,
week thru Friday, w th d05| ng on Sat ur day
ancP"@lmg‘%%r pidpass! yeeiaior suse Reshfrcnral {pipigtopy chow ad

t 1 GaiATRN Studics tveRQQnBkbdEDnRAAHYAl YNGR 70ihd F2 TROYE agPat49
decreased the gromh rate of MDA-MB-435S cells in nude

i deplagtagonyr Eximplant Bynos gellstingg udy mic, thesdls Brreftnmsiniged as
body,o Ve ivdtHed Hf PESEndFERRGbeh MY Ji’ ) tc&fceﬂt?a‘tlA@gf 50 A0 @) cells/ml in
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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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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 ml of growth media and the cell

number determined using a hemocytometer. Approximately 1-3 x 10(6) cells per
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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



Crenophore RH40, 3.6% dextrose, 68.4% water and the
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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.



10 optionally further substituted wth one or nore
substituents in addition to R3; Rl and R3 are,

wo pabepssTeent |y, -OH, -SH, -NR7H, -OR26, - SR26, peNHRRG5/041779
- Q(CH2) mOH, - Q( CH2) nH, O(_1§nNR7H - S( CH2) mOH,
S(CH2) mBH, - S( CH2) MNR7H, - OC('O) NRLOR11, - SC(O) NRLoR11,
-NR7C(O) NR1oR11, -OC(OR7, -SC(O R7, -NR7C(O) R7,
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R7 and R8, for each occurrence, are, independently,

-H, an optionally substituted alkyl, an optionally
substituted al kenyl, an optionally substituted

al kynyl tlonal ubstltuted cycl oal kyl

opt | onalW@?estgig é‘f"ef‘tlﬂ ?F?d%aﬁ‘ﬁ}‘lr@’é)ﬁ ownnd Sﬁicflb‘?ﬁja‘f"lﬂy

s ubstekdnbdésad pRedrRl empedidents tHercdB it wilde hidet bt 15)1 tHéR Ak Pled
aryl, an optiognally supsti t ut ed het er oaryl,

15optin dieart tyatsva%@tslcbmgéﬂmaf?@} wiydl detaglp may he migdg ’ibﬁfalnl without
subgbhrtibg BImRL RbY @tﬂféﬁhvenﬁ&g e&@ﬁilp&éd by € aﬁféﬁc‘ﬂed claims.
occurrence, are independently -H “an optionally
substituted al kyl, an optionally substituted al kenyl,
an optionally substi t ut ed al kynyl, an optionally
substituted cycloal kyl, an optionally substituted 10
cycl oal kenyl, an optionally substituted heterocyclyl,
an optionally substituted aryl, an optionally
substituted heteroaryl, an optionally substituted
aral kyl, or an optionally substituted heteraralkyl;
or R10 and R11, taken together with the nitrogen to
whi ch they are attached, forman optionally
substituted heterocyclyl or an optionally substituted
het er oaryl ;



15 R26 is a Cl1-C6 al kyl; p, for each occurrence, is,

i ndependently, 0, 1 or 2; and m for each occurrence,
wo soososependent |y, 1, 2, 3, or 4; provided thetT/US005/641779

is not a substituted [1, 2, 3}t1g4 azol e; and provided

that the conpound is not

3-(2, 4-di hydr oxy- phenyl )-4-(7- 20

napht hal en-1-yl)-5-mercapto-triazole. 2. The conmpound

of aim1, wherein RS is r@pdented by the follow ng

forwﬂla gRge)jn% 25 wherein: R9, for each occurrence,

isIn epen { y a substituent selected from the

group consi sting of an opti onal Iy substituted al kyl,

ptional | ubst i an opt i [y
SubEE1 t ot eupatend Hrshat S o B st BB B g
$PCT/ US2005/ 041779 -186 substltuted cycl oal kyl, an
optionally substituted cycloalkqpyl an optionally
substituted heterocyclyl, an optlonally substituted
aryl, an optionally heteroaryl, an
optlonally substi tutedAar ;@nally
substituted heterar yl, al koxyal kyl ,
hal o, cyano, nitro, hal oal kyl, a
het er oal kyl , - NR1OR11, -NONR7, - C(O) ORS

-OC( O R, C( O NR1OR11,Rs- NRSC( OR7, -SR7, -S(O pR7,

SO porr. BT A ey lapls BT e, or
groups taghediug bhgreofighenint h t he carbon atons to which

they 10 are rlgé kal‘s: th_gylfcg Me rga%a evgherél{l] the o %ﬁ g¥ {H&hgtexzogé/? are

or an integer from npoun
10nvher ei n opBonadly lﬁafpnesmstttmdd byth (omeoroﬁorb hd)sﬁmleﬂltsm addition to Rs;

{nteger 1 r ot A indieliORLE B, -G SEH, O *PRe

1 to 8. -ROIR4, -OEHH RO IECH],SH, aO0CH;)MRAH,eiSICIRDOH,

repr esqu(%g{z%}{ h'g(é}%gnllw g'OC(O)NRloRn, -SC(O)NRoR11,
“NR-C(O)NRygR;, -OC(O)R7, -SC(O)R7, -NR,C(O)R5, -OC(O)ORs,

15 -SC(O)ORs, -NR;C(O)OR5, -OCH,C(O)R7, -SCH:C(O)Ry,
NR;CH,C(O)Ry, -OCH;C(O)OR5, -SCH,C(O)OR5, -NR;CH;C(O)ORy,
-OCH,C(O)NR0R 1, -SCH,C(O)NR0R;1, -NR7;CH,C(O)NR;oR1,
-OS(O);R7, -SS(O);Ry, -S(0),0Rs, -NR;S(O);R7, -OS(O);NRioR11,
-SS(O)pNR0R11, -NR7S(O)pNRoR 1, -OS(0),OR7, -SS(0),0R,

20 -NR;S(0),0R7, -OC(S)Ry, -SC(S)Ry, -NR:C(S)Rs, -OC(S)ORy,
-SC(S)OR7, -NR;C(S)OR7, -OC(S)NRoR11, -SC(S)NRoR 11,
“NR;C(S)NRyoRy1, -OC(NRg)Rs, -SC(NRg)R7, -NR;C(NRg)R,
-OC(NRg)OR5, -SC(NRg)OR;, -NR;C(NRg)OR7, -OC(NRs)NR R 1,
-SC(NRg)NR0R 1, -NR7C(NR3)NR R, -OP(O)(OR7)3, or -SP(O)(OR7)2;

25
R; is an optionally substituted heteroaryl or an optionally substituted

8 to 14 membered aryl;



structural
-187 R33 34 N B C wherein:
wa@bdoglss7eo | ower al koxy, a | ower

formul a: WD 2006/ 055760 PCT/ US2005/ 041779

R33 is a hal o, |ower
hal oal kyl , a | PEBUS2005/041779

.25

hal oal koxy, and | ower al kyl -ggdfanyl; 5 R34 is H, a

| ower al kyl, or a |ower alkylcarbonyl; and R ng B and
Ring C. are optionally substituted with one or nore
substi t uent sR7 sod R’héarcanhpmmngef, ag} midependentijretemop®nally
is sel ecte A I Sk oo X~ .

o X o R iy SOk M1 Bhondly sitgped
X6 XX Xalk¥dylXah oftioxallyXudbstitutell cyIo@lkyl7 ankapt®nadly s{Bstifuited\O

\2 ()3(96/ 2 g%gcq%gfcriz% %é)%g)%/ 41 guteg(ﬂ'és{?cyﬁ ly ,.Xa)r(x XZ?M&SW%( t7uted
3 X~ laryll, akbptionally substltutcd heteroaryl, an optionally substituted aralkyl, or
an optionally substituted heteraralkyl;

R0 and Ry, 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:

10 cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, or
an optionally substituted heteraralkyl; or Rio and Ry, taken together with the
nitrogen to which they are attached, form an optionally substituted
heterocyclyl or an optionally substituted heteroaryl;

Ry is a C1-C6 alkyl;

p, for each occurrence, is, independently, 0, 1 or 2;'and

15

m, for each occurrence, is independently, 1, 2, 3, or 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-(7-
20 naphthalen-1-yl)-5-mercapto-triazole.

The compound of Claim 1, wherein Rs is represented by the following

formula:

X

(Rg)m

F

wherein:

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
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woidewimeoX10 x10 Xe \ ~ \\ \\ X7 X10 x1o x10podusiub3fb41779

~Xx~ \ 10 ~x~ x1o0 and X1 X 1Q86x10 xl1o 10 wherein: WO

2006/ 055760 PCT/ US2005/ 041779 - 189 X6, for each

occurrence, is independently CH CR9, N, N(O,

N+( RL7) subspifuted ayeldaliiaan eptiohslysubstitrteseyX®aliemylpm catienally

occurr ot EIGELER, ok BPoEly BB SRpry L fpphnafifc”

N+( R17) ,subsfitybedchetetiezaly1f etlmpnanallysalamttdrdamﬂkﬂhrgranMIyar e

vecury orttmeRIeEHER, bRy iy, SR, idephtl. o
5_S(dO) P, (I;g%admb NrilFalkyX D, hefesdallg@CINRIGRIWN 1ORICEC(O)R7,
| ndependehDR-CPCER’ RIORHsR RERIORE fit, ey, ©

that at bs@gR,ons(o;;@R,l SNR@S(@%R%Q)rf-SC(D‘)},moRnd SEORR9,

for each_occurrence, is independently a substituent
sel ect ed ?@E@Rt)h@rgﬁpég ORoisi sting of an optionally

substituted g} iR, Fbl p@mb@fb%&hyr withHRs tdrbat R6mdMokafioH they
an optionally substituted al dyny , an optionally
10 are attached form a fused ring; an

m is zero or an integer from 1 to 7.

3. The compound of Claim 2, wherein Rs is represented by one of the following
- formulas:
1 (Rolg (Rodu
/ /
15 N e [ S
wherein:

q is zero or an integer from 1 to 7; and

u is zero or an integer from 1 to 8.

20 4. The compound of Claim 1, wherein Rs is represented by the following

structural formula:



15 substituted cycl oal kyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl,
waooepsizenal |y substituted aryl, an optional | ypCT/US2005/041779
substituted heteroaryl, an qpgyonally substituted
aral kyl, an optionally substituted heteraral kyl,
hydr oxyal kyl , al koxyal kyl, hal o, cyano, nitro,
guanadi no, a hal oal kyl, a Rgteroal kyl, -NRLORL11l, -OR7,
-C(OR7, 20 -C(O ORS, : # NR1oR11,
-N%d@R?-SW -S( O pRY pR7, -S(O pOR7,
-NR8S(O) pR7, or -S(0) pNRIOR YO pOR?7,
-OP(O (OR7)2, or -SP(O §( pOR?,
-OP(O (OR7)2, or -SP(Q or,Awo RO groups taken
S ich they 25 are
attached forma fused ring| and RLl7i for each
occurrence, is independent y -H an alkyl, an aral kyl,
-C(OR7, -C(OOR7, or -CGMNRIOR11. 6. The conpound of
A aimb5, whepgiRi RS is an optionally substituted
i ndolyl, 30 an optlonally substi tut ed
benzoi ni dazo Ryi is a halodpweraaigill alowerpdkoxy.a lewer liaknabkyb layower
an opti dazolyl, an optionally
substltS@gﬁk&ﬁﬁg%fkkgpbﬁﬁS%ﬁm gtlonally substituted
Jui nol i nyl, & iopk & et hiylsosslovendliedcari©n2 @6 055760
PCT/ US2005/ 04177 ' inol inyl ti Iy
cubst | tut od BRERF ard SRENRbliea % R oAt
benzo[ 1,s8hstitventsl yl , an optionally substituted
benzofuryl, an optionally substituted benzothi azol yl,
an optionally substituted benzo[d]isoxazolyl, an
opt3.onalThy cemipaind bfChin bewiaadial Ris aklettad Gbiylthe groupbconsisting
opt%onally substituted thiazol o[ 4, 5-c]pyridinyl, an
optfonal |y substituted thiazolo[5,4-c]pyridinyl, an

optiopadly stituted 5- ] pyri di nyl &

optx%al SubStit ut ed ~bIPyei di nyIX/an\ X7\\
opt |jonal | substftuted ol o[ 4 5-c]p%r|d|nyl X7
optxzonal subsixt ut ed oxa Io[/ - ¢] pynd, di nyl , x; an /
opti o y Stituted y40) 5- r|d|nyI a Xg
optionglly substituted 1 oxazol ¢ o[ 5, 4- b]pyrldlnyl n

optiqQnal)y substituted im dazopyridinyl, ar
optional ly substituted benzothiadiazolyl,
benzoxadi azol yl, an optionally substituted
benzotri azol yl, an optlon Iy substituted
t et r ahydrofigdol ' stituted
azai nd yI opQJonaII iylnazoll \\\n X7
. optlon IIy supstitdtted purinyl, anfoptipnally L
' ' an optllnally /

opt | oné‘i’kyx/ X,

7

o[ 4,5 15 Q%
sub tltutéﬁ i ni dazo[ 1, 2- a] pyri



substituted 3H i m dazo[ 4, 5-b] pyridinyl, an optionally

substituted 1H i m dazo[ 4, 5-b]pyridinyl, an optionally
wonshstred ed 1H-i m dazo[ 4, 5- c]pyridinyl, an opti/osmbiys1779

substituted 3H i m dazo[ 4, 5-c]ipgfi dinyl, an optionally

substituted pyridopyrdazinyl, and optionally

substituted 20 pyridopyrimdinyl, an optionally

substituted py lo[2,3]pyrimdyl, an optionally

substituted pyrazol o[ 3, 4] pyrim dyl an optionally

subspitt X, an optlonal

sudﬁtltut d cyul opent atlfi azo , |onaIK
subgtituted perDIopyrALolyl, 0 |on 1y

sub%j t x(roloinld ol optiohal ly x7
substr&at ed py¥rol otriazolXl, or “8n optionally

substituted benzo(b)thienyl. 7. The conpound of C aim

1, wherein R5 is selected fromthe group consisting

of WD 2006/ 055760 PCT/ US2005/041779 -191 X11 X13 X1

Al \ /X12 ~| X12 /X12 and i1Z X13 X1 1'.(11 X12 X12

\ wherein X11, for each occurrence, is independently I~

CH, N, N(O) or N+(R47), provided that at Ixeast

oneX 11 [ \N(O) or at least t | —
grohps aré ind pﬁndentlp sel epted JCH andl

x129 or_sach/bccurrenge nde ndently CH Xz

N(O, xJ@(Rl? ., provi dedJ\\t)kK{f at™reast one X157 X?u’p
IS |ndepende2€éy sel ected from CH and CR9; X13,

each occurre , 1's independently 0, S, S(Op, NR7, or
NR17; 10 R9, for each occurrence, is independently a
substA nt selected from the group consisting of an
optionglly substituted al kyl, an optionally
substijuted al kenyl, optionally substituted

opt onal

tional | supsti ut ek, cycl oal kyl , X,
kltuted cykT oal kényl ,\an optio ly T \
tltut d hgferocyclyl an op ioTZ&%y subst it ut ed 47X7

aryl\\ proptixnal Iy 15 subsglt Ved HAet er oqryl

optlong1ly substituted aralk)§/rl/bl an 6ptibn§\by X7 X7
3Substituted heteraral kyl, halo, cyano, nitr

guanadi no, a hydroxyalkyl,

X7 X
P X X10 10 X X10
)|(7/ Y 7\ / =~ \\X 10 \\x
X7 X10 10 10
X7\ N\X7/ \ o | > \Xﬁ
\\_‘
e —
S X10
and» \\
X1o\ ~ /X10
X10 X10

10 wherein:



al koxyal kyl , hal oal kyl, a heteroal kyl, -NRloR11, -OR7,
-C(OR7, -C(OOCR7, -OC(OR7, -C(O NRlOR11,

wo NESG§IHR7, -SR7, -S(OpR7, -0S(O pR7, -S(O pERYS2005/041779
-NR8S(O) pR7, or -S(O pNRLoR1189-~S(O pOR7, 20
-OP(O (OR7)2, or -SP(O(OR7)2, -S(O pOR7,
-OP(O (OR7)2, or -SP(Q(OR7)2; or two R9 oupsth
t oget her w tKs,tfh@aélaﬁﬁéﬁe@%dFrﬂ‘d?l%?nﬁmiﬂb,‘ I¢H NgN@), N"(Ry7),

attach e%rJv‘PJemlﬁt fn’gjéa%fjthf gargyde dREntBACRcted from CH

occurre I'S 1 ndepen ently gn al ky or an aral kyl.
25 8. TIdeBﬁtpound of Claim1l, wherein the conpound is

represented by L Ng: f Ia

2006/ 055760 éﬁ@%ﬁ%‘%ﬁ%gmﬁgﬁe@f%%{’ R NP R,
%6)n 1 idrovideRghat uttienstihree XRgroupeare émteperdemtlyr setenied fromsCH

| ndepende Eg an optionally substituted 5 al kyl, an

opti onal™! @ Ybstituted al kenyl, an optionally

substituted Xkyigath octnrreneptis hﬂqhelnyerrsly 1681, CHRgA(Ry),, S

cycl oal é 0 onal | y substituted cycl oal kenyl, an
opt i onal&l ) sﬁgé’tOF ed heterocyclyl, an optionally

substituted g )breadioccORérico naiddypew&ﬁly N M(ﬁd

het er oaryl , ptional |y subst tuted a
10ptional iy s%ﬁ’s?qrte SYCHENES P cntl)héﬁo %ﬁgO),

nitro, Wma)drﬂaohde@thwat Rakak Bo(d is séledﬂsﬂttﬁfn@ @H@ﬁh CRo;
al koxy, hal oal kox - NR1OR11,

-C(O ORS, - CRg)f @yeac PCHI NG, is m@;gy@qq?ly a s@(sgtlm-,selected from

S)N 1,
g(( N%?S ;?g%%wup cohgtmg%}‘ 4 tlongg;ﬁgatﬁzted al@lmﬂﬂeﬂﬂﬁl

- OC( NR8 puipstituted C&Keqlmn op.tlggglb))sgj:@yltuted_ %(npqhgﬁl g:@onally
15 X S) RZubstlégd%azalKﬁg.ﬂo% le’if st I\ﬁ% énfll Ta optionally

-0Q(9)
- SC( NR8 mwﬁetcmcw SynpoLiorally, sub@@(t Ram optionally

: EI(IRE(? Q(Rggs%t)tuteg(ﬂ%%gn@non{ﬂﬁggﬁ(@(f)é?ed ara'lﬂﬁwa(r}(oaxa?ally
substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl halo, cyano, nitro,
guanadino, a haloalkyl, a heteroalkyl, -NRjoR11, -OR7, -C(O)Ry5,

20 -C(O)OR3, -OC(O)R7, -C(O)NR;oR15, -NRgC(O)R7, -SR7, -S(O)pR7,
-OS(O)pR7, -S(0);OR7, -NRsS(O)pR7, or -S(O)pNRoR 1, -S(0);0Ry,
-OP(O)(OR7),, or -SP(O)(ORy7)2, -S(0),OR37, -OP(O)(OR7)2, or
-SP(O)(OR7)z;

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

25 are attached form a fused ring; and '
| Ry, for each occurrence, is independently —H, an alkyl, an aralkyl,
-C(O)R7, -C(O)ORy, or -C(O)NRoR1.

6. The compound of Claim 5, wherein Rs is an optionally substituted indolyl,
30 an optionally substituted benzoimidazolyl, an optionally substituted
indazolyl, an optionally substituted 3H-indazolyl, an optionally substituted
indolizinyl, an optionally substituted quinolinyl, an optionally substituted



- NR7C(NR8) OR7, -NR7C( O NR1oR11, -NR7C(S)NRloR11,
NR7C( NR8) NR1oR11, -SR7, -S(O pR7, -0S(O) pR7,
wo Gi6ayEaR7, 20 - OS( O pNR1OR11, -S(O pOR7, - NRBS/Cypmby041779
-NR7S( O) pNR1OR11, -NR7S(O pO®Y; -S(O pNR1loR11,
-SS(O) pR7, -SS(O pOR7, -SS(O pNR1oR11l, -0OP(O (OR7)2,
or -SP(O(OR7)2i and n is zero of an integer from1l to
4. 25 9.isofhipolinyhymowptioraily Gibalituted bendorazelyh ar®piienalipi et y
R2, and i ' | & [
the pherrgrahsirer ddapPh aa bhfdfhps ALl belOR &
subst i t wptitnae bwstiwttdbewmwthidzblyt) an optéomelly subkithitedl koxy,

ti . ituted al kenyl i | |
bt PR RAATPE b GBS B RLSRELY,
$CT/ US20p8érantg sutltituteli Udazopdl#,60dpytidingL) bs dptidnbiydsubstituted

cycl oal kyl , optiqgnally substituted cl ...
an opt1 bl Sl ARl el onpahyuififies SRR £ Biiripy.
ﬁu bstit uh ?gti@fauy sub@tﬁtuﬁlﬂ:tﬂi%ﬁi[%y-bﬁjyhﬁmg{ Wi SllﬁiLonally substituted
eteroaryl, an _optigonally substitufted. ara an .
opt i onal®gzoklhswcinvgdeyl H%P%‘foé'f"i)f %P;’ft}mtsd HW?IBEgy‘}"é]IPKW‘?yl’
al koxyal i i i@ 8n optlonéNyRhbstituted
" Lo R ae MRS B o s
10 5( ) prPXazofyEf, idiny noynsiopatly subgtigigdamgazopyridinyl, an
-S(O pN@Q&i{y sulfs%@h%%%thiddﬁﬁ()@],(b%?).)(gdiaz@fyl, an OFtionally
-SP(O) (OR7)2;0r 1) two to five substituents sel ected

f r om t heubstibigs! keaznitiazplyhgn optionatly substiptefl éatahydjoindolyl, an
bstit , ' | Vot i an
subst %gﬁgfrapg %ésfﬂjgm?eﬁ &ﬁﬁ%%gﬁy&@ﬁ@g%ﬁsﬁ&% q%IkdaEmﬁlyl,

an opti stitute _ n optiona Iﬁ/
subst i t wptiehally siibstituked|purinydrengptipreatlalsnlystisigddmidago[dd-

ycl oal AP ' . | | .e540 \

e ot ot inyE i SRS b BR Rl ) CHLa DN Ghanly
subst i t stiestitutddetféinnidazp[4,5-blpyodinyloarmdntipnalyisubstituieds bH-
aral kyl ,._a ional l v.substit |,

i oy AP RBR B IRt 3 83dohl) Gihsrhiiet SRS,
guanadi ripyridingh o aptionblly subktgtted d&likydazo[4, NR] DR inyl, a®DR7,

-C(OR7, ..-C(O) ORZL -C%%)R? - %N oR11, .
- NR8C( 0)%‘??“%1’5 stituted B ,rda?@é dl%i?'%l-y Sty
20 NR8S( OpydopyrifaidihINR1pRddally subsB(uid(fPRé)ol2,3jpyrimidyl, an
-SP(O) (OR7) 2,. -S(O 7. 20.1Q. A, ound qf im.1,
wher ei n Oﬁgz’r?agy é‘%ﬁ&%yﬁfé?ma‘ﬁﬂyrf'ﬂﬁg%maﬂ?ﬂ% F‘%Sﬁtﬁ%}g
is an OQ?'i:lamkdiMidszﬂPﬁI art dptieghlly sabstialtddydyclopdithtriazolyl, an
optional I'y substituted . )
optionally substituted pyrrolopyrazolyl, an optionally substituted
pyrroloimidazolyl, an optionally substituted pyrrolotriazolyl, or an optionally

25 substituted benzo(b)thienyl.

7. The compound of Claim 1, wherein Rs is selected from the group consisting
of:



cycl oal kenyl, or a substituted al kyl, wherein the
al kyl group is substituted wth one or nore

wae blssizeent s i ndependent |y sel ected fromthe peDup2085041779
consi sting of an optionally_sgpstituted al kynyl, an
optionally substituted cycloalkyl, an optionally
substituted cycl oal kenyl, an optionally substituted
het er oar yl Xan optlonally Bsfituted aralkyl

opt i onalX{y substituted er a?\ajg kyl, hal o 12
nitro, gﬁanadl o, a haloaf , Rééﬁ
-C(O R7 x,: (O.GR7, -O(OR ég(omm 1, - SC(O
_SR7, 30 bR7. -08(0) 0 pOR?, -NR

or -S(O pNRloR11, - S( -OP(O (ORY7) 2,

-SP( O (OR7) and m for ®ach occurrence, is
i ndependentTy, 1, 2, 3, or 4; WO 2006/ 055760
PCT/ US2005/ O#/herél: -194 provided that R18 is not

cycl ohexyl . The .conpound.af Clajm1 er el 38
L ont i o P ETBEET PiHE letﬁeﬁfbdﬁmeﬂo&aﬁf%%
opt i onaIN*yI}ﬁ)l,cljb@t/idt:&lﬂﬁfht ¢éﬁ§t|(ﬁabdﬁel§w N(©), 2N (Rh# andaatleast two
conmpoun 0 al rein tI tute
al ky! . lgrwrés ae%wésﬁsﬂ@@ By Selgcs Féﬁ %ﬁ > t he
;:omoolund is K%Ofcﬁ%@dmtoe@hrﬁnca tsanda‘petdeﬂﬂy 0, @R; cheopl
or nmul a.

R25 is ah 2%,‘(9& Pré?ﬁ‘é‘F‘i‘ gbatsqt Ef‘é‘ftl cm ?fe@grawy Pnde%ﬁtd%rﬁtw Sehecipd from
substltqnpgmqhgsnyl an optionally substituted

al kynyl, %ptlonally substituted 15 c&cloalk yl :
opti onal | y s thhys £Or eaphegew TR i) iRdapgndently, o%tS(@)paNiRy or NRu7;
josubstituted pheLehacyehdince Ei@mQEHeh@Jiﬁkr b¥ussuRehd eidt €8 from
aryl, an optlonally substi tut ed heteroaryl, an

opt i onalthegraupsonsistinged ameptionsily, substitetpd alksylasn gptionally
substit aj

quanadi o L RIS PRS ottty Ay Y ARy fh ity

hal oal kgulys,titutqdmdmlkyl ammonal]@(s@mted.@(z@\l@ﬂwl an optionally
-C(S)R7

W

'substituted heterocyclyl, an optionally substituted aryl, an optionally
15 substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl, halo, cyano, nitro, guanadino, a hydroxyalkyl,
alkoxyalkyl, haloalkyl, a heteroalkyl, -NR;¢R;;, -OR7, -C(O)R,
-C(O)OR7, -OC(O)R7, -C(O)NRoRi1, -NRsC(O)R7, -SR7, -S(O);R7,
-OS(0)pR7, -S(0),0OR7, -NRgS(O),R7, or -S(O);NR R 11, -S(0),OR7,
20 -OP(O)(ORy7)z, or -SP(O)(OR7)3, -S(0),OR7, -OP(O)(OR7),, or
-SP(O)(ORy),;
or two Ry groups taken together with the carbon atoms to which they
are attached form a fused ring; and
Ry, for each occurrence, is independently an alkyl or an aralkyl.
25
8. The compound of Claim 1, wherein the compound is represented by the

following structural formula:



20 -C(O SR7, -C(S)SR7, -C(S)OR7, -C(S)NR1OR11,
-C(NR8) OR7, -C(NR8)R7, -C(NR8)NR1loR11l, -C(NR8)SR7,

wo 8063 - OC(O) OR7, -OC(S)OR7, - OC(NR8) OR7, PCT/US2005/041779
-SC(O R7, -SC(O OR7, -SC(NR8)®R7, -0OC(S)R7, -SC(S)R7,
-SC(S) OR7, -0OC(O) NR1OR11l, -OC(S)NRloR11,
- OC(NR8) NR10OR11, -SC(O) NR1OR11, - SC(NR8)NRloR11,
- SC( S) NR1oR11, -OC(NR 5 - SC(NR8) R7,
-C(O NR1OR11, - NR8C( Q¥R
-NR7C(NR8) R7, - Nﬁ?
- NR7C( O) NR1oR11, V%% 4
-SR7, -S(O pR7, -0OS(O) pF
PCT/ US2005/ 041779
-S(O pOR7, -NR8S(O pR7, -f\R7S(0O) pNR1oR11,
-NR7S(O) POR7, -S(O) pNR1oR11I, -SS(O pR7, -SS(O pOR7,
- SS(O) pNR1OR11, -OP(O(OR7)2, or -SP(O(OR7)2i k is
1, 2, 3, or 4he@pd S r is zero or an integer from1l to
3. 14. The conpound of Claim 13 wherein R1, R3 and R25
are each i ndBpxéﬁld@ﬁh pggurrerop| is ingﬂ?enquwip optionally substituted

% o ST ek B IR o Sty SR .
- OS( O) p ©Rtonallp sutsHuEH ywrTalkyl Go(egjiRTlly sdtigjadzycloalkenyl, an
- G0 NRe Ry st el s Bhmatl s A
0P( ) ( ORB)ithatly sutSRUGH HERTRE), 20 Spticially sesfiuteddratiyl,@nai m
S, e S A LI, g
1t he conpalealityl, s hetepalkgleaikeq, balodlkexy, NH bR @R, -C(O)R5,
wher o n RO SBer SRRy COBER? Grg N KRRy
opt i onal-CYNRPJORS tCONRsHRY, WKRRWNR 0Ra1N -OMRH8Ra| IQC(O)R,
substi tuped, AKY 56 R2Be ISk, Vbik,, Fo)or,
-SC(NRg)OR5, -OC(S)Ry, -SC(S)R, -SC(S)ORy, -OC(O)NR1oR 1,

15 _OC(S)NR 1oR11, -OC(NRg)NR R 11, -SC(O)NR 1R 11, -SC(NRg)NR R 1,
-SC(S)NR R}, -OC(NRg)R7, -SC(NRg)R7, -C(O)NR;oR11, -NR3C(O)R3,
-NR;C(S)R7, -NR;C(S)OR;, -NR;C(NR3)R7, -NR;C(O)OR7,
_NR,C(NRg)OR5, -NR,C(O)NR 0R 1, -NR7C(S)NR R 1,
NR;C(NRg)NR oR 1, -SR7, -S(O),Rs, -OS(O),R7, -OS(0),0R5,

20 -OS(0);NR1oR 1, -S(0),0R7, -NRsS(O),Rs, -NR;S(O),NR Ry,
-NR;S(0),OR37, -S(O)pNR0R1, -SS(O);R7, -SS(0),0OR7, -SS(O)pNR0R11,
-OP(O)(OR5)s, or -SP(O)(ORy),; and

n is zero of an integer from 1 to 4.

25  o. The compound of Claim 8§, wherein Rs is moiety R,, and wherein 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 cycl oal kyl, hal oal kyl, an

optionally substituted- heterocyclyl, an optionally
weubshstred ed aryl, an optionally substituted PCT/US2005/041779

heteroaryl, an optionally suh8lituted aral kyl, an

optionally substituted 25 heteroaral kyl, -OR7, -SR7,

-NR1oR11, -OC(O NR1loR11, -SC(O) NR1oR11,

- NR7C( O) NR1oRtionall oupedjtmed cycg@iky), RT optiquathrsubstipted

- O OR7, - 7 o = 'e”

i S(C:(m)c:( O R7, S b s L & optjopany
Nﬁ;g(_jfé:((:(O)o)R7 subs(B0tdd @N})mﬁtli'onagﬁbﬂﬁ( t@e@i@t;erogyl an optionally

- NR7CH2C( O) Nﬁ%‘f—‘ﬂfﬁ‘?%’q@ d‘ﬁ%oﬂé%)ﬁ% %te'?ﬁﬁ%'?’()) PR7,

5 OSE 8; Echgl%pRﬂydrO)é}@ﬂ)) dﬂNRjzﬂl&]llguarFl)ad\iRZ S(\JB)I@{\IER)J%D:R?R -C(O)R7,
'S i - .- ,

_SC(S)R7, - N@?j 6&?@ Nﬁ%‘sﬂ%% 7, -3Rs,

- NR7 S) OR7i - OQ% Ggi@% 1'7 S T = p 108X 11,

] NR7€(( sg NRlIO_Rsll 2 R!L Rs(eﬁogi}gg;g%m S(OpNRiR

- NR7C{ NR8) R S(%@(PNR OR7BIN )50t

- NR7C( NR8) O?71) CHONB@M@MS seﬁ@(e&“ﬁ%m %?ﬁ%ionsmtmg of
- NR?C( NR8) NR1oRu, -C(O R7, O (R? -

Q0 c(O SR7, 102 @}(TQPF@Y su @(ugy@i M:lglyémsiltuted all%enyl an

-C('S) SRv, C(’l!’g Y an op dﬂﬁ?h%ﬁ&%% cloalkyl,
CQ(NRe) SR7. B0y PRy -s 0 R,
17. The conp%mfw@#ll)@uhﬁmlti cycm&e@rlsrﬁn q;eilon lyséﬁtle&fcd

-OH, 15 R3 and Rad ae{n%phmlly 's%@osht%teﬁ al'}qv‘ﬁlropﬁbllfa)ﬂly’substltuted

C3-C6 cycl oal kyI I"ower oXy, | ower
sul fanyl , or hethRaryiRan Optmiildllmbsﬂt@tﬁd arglikhil, Q’G @mqﬂeﬂﬁcwbsﬁltsted

ndependent I C .
13 G oS hal A R AR R r OBE b o
al kyl, a 20gtapadino,alhatorlkyl, ahﬁe@alkmlxveNRaiRktyl -ORql fQ(@va,

18. The conpc i's

represented by k ﬁge% g(ﬁpgﬁ %ﬁ %hr&?ﬁ?@nm a R6 T

R5 1 1 R N;(ONR% -OS(0O)R7, -S(O)pOR7, -NRgS(O)pR7, -S(O);NRoR 11,
_OP(O)(ORy), or -SP(O)(ORy)z, -S(O),OR5.

P

20
10. A compound of Claim 1, wherein Rs is a moiety R;s, and further wherein
Rjs is an optionally substituted cycloalkyl, and optionally substituted
cycloalkenyl, or a substituted alkyl, wherein the alkyl group is substituted
with one or more substituents independently selected from the group
25 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, -NRoR;1, -OR3,
-C(O)R5, -C(O)OR3, -OC(O)R7, -C(O)NRoR;1, -NRsC(O)R7, -SR7,

30 -S(O)pR7, -OS(O)pR7, -S(0),OR7, -NRgS(O),R7, or -S(O),NR0R11,
-$(0),0R7, -OP(O)(OR7),, or -SP(O)(OR7),; and

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



R3 25 WD 2006/ 055760 PCT/ US2005/041779 - 197 19. The
conpound of Claim 18, wherein R6 is a Cl-C6 al kyl, a

w@&1606653780 oal kyl, a Cl1-C6 al koxy, a C -C6 hal pat/ks20¥5/041779

a Cl-C6 al kyl sulfanyl or a-C3#4C6. cycloal kyl. 5 20.
The conpound of Claim19, wherein RL and R3 are each,

i ndependently, -OH -SH or -NHR7. 21. The conpound
of d ai m 20, piahvisied that R g nat gyclabexylr -OH;, 10 R3 and R25
are -OH, R6 is a lower alkyl, C3-C6 cycloal kyl, |ower
al koxy, a |l ower alkyl sulfanyl, or -NR1OR11 22. The

c onfdoundhetor@painthof Claivh ¢9,evhereihBi sdoampentinoialiysubstituted
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5RlX3~NR1 NN NNR3 R3 wherein: X3 and X4 are
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20 CR6=N, CH=N(O) CR6=N(O), NECH, N=CR6, N(O) =CH,

N(Q
1)3N+CR%?[‘? )COmé‘?““RIQF\agF% 8, ‘?’Qﬁ’e‘é ﬁt?r?"%‘@%‘ﬂ’ﬂﬁ%é?!?@sgﬂt%d by the
| ndepend@m‘,}lyggn@mb@mrhmﬁnt selected from the group
consi sting of an optional I( substituted al kyl, an
optionally substituted al'K€nyl, an_ optionally
substi tuted aIk %/I a 'onaIIy'EvS substi tuted
d

cycl oal kyl, an op 'y sWlbstitut cycl oal kenyl, an
optional l'y substituted het N._an q@tlonally
substituted aryl, an Subs ted
heteroaryl, an optional ' yted/aralkyl, an

optionally substituted heteraral gyl nhal o, cyano,
1gVi tro, guanadino, a hal oal

wherein:
Rys is an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted |
15 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, -NRoR;1, -OR7, -C(O)R;, -C(O)ORy, -C(S)R7,
20 -C(O)SRy, -C(S)SR3, -C(S)OR7, -C(S)NR;oR 1, -C(NRg)OR7, -C(NRg)R,
-C(NRg)NR R}y, -C(NRs)SR7, -OC(O)R7, -OC(O)OR7, -OC(S)ORy,
-OC(NR3)OR7, -SC(O)R7, -SC(O)OR7, -SC(NRg)OR7, -OC(S)R7, -SC(S)R7,
-SC(S)OR7, -OC(O)NR¢R 11, -OC(S)NR0R 1, -OC(NRg)NR R,
-SC(O)NRoR 1, -SC(NRg)NR 1R 1, -SC(S)NR10R1;, -OC(NR3)R7,
25 -SC(NRg)R7, -C(O)NR;gR};, -NRsC(O)R7, -NR7C(S)R7, -NR7C(S)OR3,
-NR;C(NRsg)R7, -NR;C(O)OR5, -NR;C(NR3)OR7, -NR;7;C(O)NR0R11,
-NR;C(S)NRgR;, -NR;C(NRg)NR oR;1, -SR7, -S(O),R7, -OS(O),R7,



het er oal kyl , -NR1OR11, -OR7, -C(OR7, -C(O OR7i
-OC(O) R7, WD 2006/ 055760 PCT/ US2005/041779 - 198

wo gfoaodRi®R11, - NRBC(O) R7, -SR7, -S(O pR7, - OCC)/pRO0S/041779
-S(O pOR7, -NR8S(O pR7, or .18 O pNR1oR11, -S(O pOR7,
-OP(O (OR7)2, or -SP(O (OR7)2; R17, for each
occurrence, is independently an al kyl or an aralkyl;
and 5 SO'S?));@]M -OS(@EINR IR A g S(OF,0Bm NRs8(G),R2 3. I'I'he
conpoun im 22, it [ el ect ed
fromt héNﬁgﬁ@ﬁwﬁngQigﬁﬂ (@@) MRLR: %S@ "N R,
\ = N-&B(N)J@&RSS@);,NRQR% CR?(O)(ORV% MW=SH(O)(ORH; R N

R NN NN NN NN R R3
R25 R25 ORS“R‘szl\?Nf F&Pd IrIrI\I—NI\I—N15R3R3;

O 2006/ 05576 e Ur eipitbef 84411953,

14.  The compound of Claim 13 wherein R, R; and Rys are each independently
-OH, -SH, -NHRj7, -OC(O)NRgR11, -SC(O)NR R 1, -OC(O)R7, -SC(O)R,
-OC(O)OR;7, -SC(O)OR;7, -OS(0O),R7, -S(0),OR7, -SS(O)sR7, -OS(0),OR5,
10 -SS(0),0ORy7, -OC(S)R7, -SC(S)R7, -OC(S)OR7, -SC(S)OR7, -OC(S)NR 10R 1,
-SC(S)NRgR |1, -OC(NRg)R7, -SC(NRg)R7, -OC(NRg)OR7, -SC(NRg)OR7,
-OP(O)(OR5), or -SP(O)(OR»),.

15. The compound of Claim 3, wherein R; and Rj are each, independently, -OH,
15 -SH, or -NHR;.

16.  The compound of Claim 15, wherein the compound is represented by the

following structural formula:

Re
Rs
Ras |
N
N—N
Rs
20 wherein Rg is an optionally substituted alkyl, an optionally

substituted alkenyl, an optionally substituted alkynyl, cyano, halo, nitro, an
optioﬁally substituted cycloalkyl, haloalkyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted

25 heteroaralkyl, -OR7, -SRj7, -NRoR1, -OC(O)NRoR11, -SC(O)NRoR1,
-NR;C(O)NRRy1, -OC(O)R7, -SC(O)R7, -NR7C(O)R7, -OC(O)OR7,
-SC(O)OR7, -NR;C(O)OR;, -OCHC(O)R7, -SCH,C(O)R,



-199 0 S5 NR N Irl NNand / R3 R3 NN wherein:
R25 is a hal o, a haloal kyl, a hal oal koxy, a
whedoensabkyl , -OH, -SH, -NHR7, -(CH2)kOH, - (CQre)/kSidps/041779
- (CH2) kNR?H -OCH3, -SCH3, -MN¥H3, 5 -OCH2CH2OH,
- OCH2CH2SH, - OCH2CH2NR7H, - SCH2CH2OH, - SCH2CH2SH,
- SCH2CH2NR7H, - OC(O) NR1OR11, - SC(O) NR1OR11,
- NR7 C( O-NRIGIRIC(O)ROTCHRIO) ORGSO SR (0)ORY, GNB), BH;C(0)OR5,

e AL AL AR i,

- SCH2C( CpSRY) OHiFG{ AIR(O) RN mgﬁRQRNRMﬂPNRmRU

:g%cé%k%lo I(SIQR7 g M)@éh RELEBr., -0csrs,

- SS( O 1, .
5 ssgog B%@Eﬁ,&l RI%I%( 'S%O) QN er sq%ﬁs?)qmﬁg% S)OR:

- NR7C( Sy RE( )N&p(l@) (S)NB@BS) cﬂfﬁvc(S}w] @Q(NRs)R7

- OC( S) NR3@
- %( NR8) R, 1?5, SC( ﬁi K ](i)\lcR RS é % NR8) OR?,
- SC( NR8 ) SRIC(NRs) G mﬁ)ﬂ@ﬁR m R,

- SC( NR8 R7
e m;ﬁﬁ%%ﬁg%%o}gi S O EOR); @R cousg.
10- ¢( S) NRtOFaRy, C@)QR%Rﬁ(S)P@NRa) SRy N@@m& C(NRs)R%

00 308, e, SO0\ .

- -SP(O (OR7)2i and kis 1, 2, 3,or4. 24. The conpound
of ai t roup consi sting of
ebonsq u%ﬁ f 81 1r§) vi]}}e a

- Hydr oxyp enyl ‘en-1-yl)-5-nercapto-tri
azole 25 Ryis -SHor -OH;

153 (2,4-D hydﬁgx(f;[gg yl )QI’? [ 4- (2- met hoxyet hoxy) - napht ha

en-1-yl]-5 ‘azol e;

3- (2, 4- Di hydRekbeesdiRyl, £3%C6 oR1daklyl, dovsr aloRY @Myidr-aBeyin
er Capt o-tri a

| .
-(3, 4-Di HW S/SIHBW%‘) afl (6. et hoxy- napht hal en-1-yl ) -5

m(er capt Oht (ijazféﬂ dch occurrencc(a, is mdc;]pcndently s%lecr:edl from the group
334D|yroxpen 4- (6-et pta 5
- mer capCBIITPE b vé_l;)f Joio6? basn eHoaet Vet :ﬁ?f%
200 200 jower alkoxy, and a lower alkyl sulfanyl.

18.  The compound of Claim 14, wherein the compound is represented by the

following structural formula:

Re

25



3- (3, 4- D hydr oxyphenyl ) - 4- ( 6- pr opoxy- napht hal en- |
-yl)-5-nercapto-triazol e;

w@2{08/08576% hydr oxy- 5- et hyl - phenyl ) - 4- ( 5- net hoxyrpoBpkiobsbh41779
en- | -yl)-5-mercapto- triazqgbe;
3- (3, 4- D hydr oxyphenyl ) - 4- (6-i sopr opoxy- napht hal en- |
-yl)-5-nmercapto-triazole; 5
3- (. 4- Oiheydmpoundv 0¥dimn -18,- Wikrén Bk staHyl-gh elkyl, ) (3-Cehadagdkyl,

to-triazo

32, 4 B0 BRTSRASIGE U G S0l PIRBT § B
r capt o- taytlazikyle;

3- (2, 4- D hydroxyphenyl ) -4- (2, 6-dii sopropyl phenyl)-5-ne
rcapto-triazol e;

8- (2h.4- mhlsedmpmai@mydiﬁrlé-wﬂeraﬁ Ry knd Rt eabhyihdepbndenilga

pto-triazol e;

3- (2, 4- DPRyd ﬁgx?fpﬁ‘gﬁ%ﬂ) 4- (2, 3-di hydr o- benzo|

1, 4] di oxi n-5-yl ) -5- msrcapto 10 triazol e;

3-(2,4-D hydro henyl ) - 4- ( 3- net hyl phenyl 5- mer capt o-
tr |(%~,120| e’[he)cl:ompé(u);l% of CYalm 20, vsherem y'p yh- P

3- (2, 4- D hydpoxymiesylop4- (4- met hyl phenyl) - 5- mer capt o-
triazole;

18- (2, 4- Di hydRegybReatd YOI (2- chl or ophenyl ) - 5- mer capt o-
triazole, Ipwer alkyl, C3-C6 eydloaliyl, lower alkoy. a lower alkyl
3-(2, 4-D hydr oisyapﬁvgﬁr ]§y C%c %ar ph%%?%-ogy’a oweratty
- mer captsolfanyl, ay oNB;oR15
3-(2, 4- D hydr oxyphenyl ) - 4- (4-chl orophenyl) 5- mer capt o-
triazol e;

' 3-(2.4- [Ihhydmpwylpiméﬁyalu)l-IAWKlezelnmltermmplkmlnytepresen@bya&ptE@f

triazol
153 (2, 4- 5@%&(}?\81;(1% ecrt1L§/r l)fOT-nt%S- met hoxyphenyl ) - 5- mer capt o

-triazol ef 6" (Re)n
3-(2, 4- Drh roxypthyI) 4-(3-fluoro hleustyl) 5- 1ﬁsrcapt 0-
triazol /Q

3-(2, 4- Y- (2- et hyl Ro- t
riazole; 2
3- (2- Hydr oky- 4- f INnortophenyl ) - 4- (napht hal en- In—4N - 5- ner
capto-tri aZol e; Ra

3- ( 2- Hydytedin:4- am nophenyl ) - 4- (napht hal en- |

-yl )-5-merca$<éo triazole;

3-(2, 4- Di hydrefYhKesrsegchaindepepdantly N, NOWY (Ryh &9 CRs:

m%rgagt% }q“d?( ATICH s NR;;, CH= c§1 CH—CR.S c —CH CR6—CR6, CH=
r ox en - ner C
2Qipt( o-tr ,%%;Ne yﬁ( %Ré—N(oS N—CH N CR6 N((g) cyf’ N(O)—CR(,,
3- (2, 4- Ry g=exy N‘ﬂm?km&d}%w(ﬂ'm@w(mﬁ BYNIND

- mer capt o-t r azol

3-(2, 4-Di hydR@%yrpq@éhwcyrrqncezs sudgparderily |aspbréifiient selctgd from

apt o- tr|
3- (2, 4- fease i sonsgting afin getiopally substinuied allyl anoptonally

t ri azol eubstigited alkenyl, an optlonally substitute alkynyl an optionally

25; S:gptdro D'tspl%(sgiz i 09@1%%1) arf"o;!tl%nm:}I s'LIXJu%HéJ c%@%laﬁgr?}n yén)opéomy
3-(2, 4- Dulbsyldtt@bd}cpﬂrmyylly), ad optivmplipt dubbtavted vl by oftiamallyc apt
o-triazq|
3-(2, 4- I5|ul§s’t181rt%()i het groa 11 3“.%.“?%”&58"““”{% alrall'gpl ,nanl 3p_tlgl_lal fca

pto-tri aublsltla;ted&&teraralkyl halo, cyano mtro guanadmo ahaloalkyl, a

s (2,4 Do Rien]) o Rkl MosepsRgy ) &

3-(2, 4- D hydr oxyphenyl ) - 4- (acenapht hal en-5-yl)-5-nerca
pt o-triazol e;

3- (2- Hydr oxy- 4- met hoxy- phenyl ) - 4- (napht hal en- 1
-yl)-5-mercapto-triazole; WO 2006/ 055760
PCT/ US2005/ 041779 -201




- (2, 4- D hydr oxyphenyl )-4-(2,3 -dichl orophenyl)-5 -m
ercapto-triazol e;
w@208/04576% hydr oxyphenyl ) - 4- ( 5- met hoxynapht hal ePeTWS2005/041779
-yl )-5-nercapto-triazol e; -198 -
3-(2, 4- D hydr oxyphenyl ) - 4- (pyren-
-yl)-5-nercapto-triazol e;

3-(2, 4- t[aﬁﬁ?mlbo&phé‘iﬂepiom,( 7N oM OWRS- yPS(ORR7, -S(0),OR5,
mer capt
T AP RS, SPOLNR IRy, SRy OPOWORD 0r 1

3-(

n-5-yl ) --SPEH@RL o- triazol e;

3yl( )2 ' g E‘engaﬁm;‘f re]:gcﬁxyoc?:urrengeanst 1“5%%§&ntly an alky! or an aralkyl; and

8- (2, 4- D hydnasxaphenanl inteder flophterty | - 2- yl ) - 5- ner capt o- t
riazol e;

3-(2, 4- D hydr oxy- 6- et hyl - phenyl ) - 4- (napht hal ene- |
-yl23.5- rTBfeQ@ﬂb@erolf Qrh @2, Wikrein the compound is selected from the
3-(2,4-D h drox [ )-4-(4-pentyl oxyphenyl)-5-nerca
to(trI g cons ngoyy ) - 4- (4-pentyl oxyphenyl ) - p
3-(2, 4- droxyp nyl ) - 4- (4- octylo enyl ) - Ssmer capt
o-tria

3-(2,

4\ Di hy 1) -/}~ (4- chlor hal epN\ -yl ), 5
ner ca ' -(2, 4-Di hydr
- et hyl - phehyl ) -4 ( ht halen- | -yl)- /

- mer capt o- kri azol'e;”

3- (2, 4- Di hydr oxy- 5- et hyl - phenyl ) - 4- ( 7- Car boxynet hoxy-n
1@phthalen- | -yl)-5 - 15 nercapto-triazole;
3-(2, 4- D hydr oxyphenyl) - 4- ( 2- nethyl Jui nol

i n-4- yb;\s/ﬁer apto trlazole Ros N

-yI) 5- mer capt 0- trlﬁzvNe N—N

3- (2, 4- Di hydr 6ky- phenyl ) - 4- (1, 2 3, 4-t etPahydr onapht ha
en-1-yl)-5-nmercapto- 20 trlazole

3-(2, 4- D hydroxy- pgenyl) 4- (2, 3- dlhydro benzo[

1, 4] di oxj-p—o-yl ) - Stnercapto- triaz ; -(2, f9-D
|hydroxx/phe yl)-44(3, 5 -d inetho ypht nyI)

- mer cap e; R, 4- Di hydriQxy- - (2R3
-di net hyl -YL H i ngol - #-yl ) - 5- mer capt riazel e; // 25
3-(2, 4- D hydr oxy«~3-gN opyl - phenyl ) - 4- { napht -1-y|)-

5-mercapt o®tri azol e; 3-(4, 6-0 hydroxy |

-et hyl - pyridi n-3-yl)-4-(napht hal en-1-yl) - 5- ner capt o- tr
i azole; 3-(4,6-D hydroxy- | -nethyl-pyridin-3

-yl) - e napht hal en- 1-yl ) - 5-nercapt®s triazol e;

3-(2, 4- gr oxy- gyeny|) 4- (3,

5-di -terff-buyl phenyl) nmercapto-trfazo\ e; 30|

3-(2,6-M < + pyridi n- 3- ) R
4- (napht h 1-\yl ) -/b- mer capt o-tri azohg; /
3-(2, 4- D hydr oxyn5=met hyl - phenyl ) - 4- ( nppht halyengs 1-yl)

15 5-mercaptfe-tri azol e; 3-[2, 4-Di hydr ox®- phenyl ]1-4-(3 ;
- benzoyl phenyl ) - 5-nercapto-triazol e; W 2006/ 055760
PCT/ US2005/ 041779 - 202



3-(2, 4- D hydr oxy- phenyl ) - 4- (4-car boxy- napht hal en- |
-yl)-5-nercapto-triazol e;

w@2(08/08576» hydr oxy- phenyl ) - 4-[ 4- (N, N- di et hyl capdBOB2003/041779
napht hal en- | -yl]-5- nercapieyiriazol e;
3-(2, 4- D hydr oxy- phenyl ) - 4- (4- propoxy- napht hal en- |
-yl)-5-nmercapto-triazole; 5
3-(2, 4-pi hydroxy- ?ﬂnenyl) 4-(4- |sopropoxy naphIhaI en-| -

t

yl') - 5- prer cypt o- azol e;

3-(2, R 4- (5-1sopfopo hal en- |
-yl)-5- tvazol e; 1
3- (2, 4- Dilhydr ox - P nyI)-4-(isoqui nol1 n- 5- W) - 54/nmer cap

to-triazgle, 1 N—N
3-(2, 4- Dhydroxy phenyl ) - 4- (5- pr opox¥{ napht hal en- 1 ;

-yl)- 55}3 &apto-triazol e,
3-(2-Hy roxy- 4- met hanesul f onam no- phenyl ) - 4- (napht hal e

1-yl)-5- neR;easpa lelo tarhabzldiy]ea haloalkoxy, a heteroalkyl, -OH, -SH,

3. (2,4 S Qtyiid, SEIBLGN! @RS, “IEP AR, itk

yl ) - 5- nmercap ¥i'az
53-(2, 4- Bﬁ)@l;lﬂﬂ@m{ P&k CH,8H, [ -OCRONRaLy SAHEOHAapht h

05 4 AT SR B2 O Ry, SCOMR R
-yl ) - 5- MERCAPINR R ATBE@)R, -SC(O)R;, -NR,C(O)Rs, -OC(O)OR5,
L BRSPSl S, o
3-(2, 4- mmm{zcm5 @Unﬁtc@bﬂayls)crﬁc(@)omt boRYCHLERDIOTRY,
in-1-yl) capto- triazo

103 5 OCTROTIR s SO BRI R o R CONReBhe hal &

-1 =Y JOSOPRLC A ORRENIEHIRs, -OS(O)NRoR, -SSO)NRioR 1,
3(2,40% > --é’th ﬁdgﬁpl7 Qo (pNByoR1r, -SS(O)pNR1oR

ot et SRR o O MNO 53O fom B S(Ph R SCOR,
@dwﬁmmmw Jodsir], SSL(ORKY-NIGRI)OR, N

nme
(2, 4-
[)-5-nercapto- tria
4-
c

3-
-y
3-(2, @q;@mln&nph%ﬁﬁmd&(ﬂ NREENRaRoht-REIRRR7y | ) -
5-nerca [\RaZ
153 (2,4-D gr)g}xyq%lﬁgrqml{?Rél % p())cl){iy-sr?a f)r?§7en [ -yl)
5- mer Céﬂﬁ?@(NRk)@Bml 'EQC(NB@)NRIORIIs -SC(NRg)NRoR 11,

(5 g OO oy R
[

2-
)(/ZlTB USZ@I(S)’KM}.Q(SQDRT, -CO0BNR0R 11, -C(S)SR7, -C(NRs)OR;, -C(NRs)R7,
0 YRR ARRIRS SRHORR ST AR R AP B,
20 -S(O)pOR7, -OP(O)(OR7),, or -SP(O)(OR7),; and

kis 1,2, 3, or4.

3-

P
3-
n-

24.  The compound of Claim 1, selected form the group consisting of
3-(2-Hydroxyphenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
25 3-(2,4-Dihydroxyphenyl)-4-[4-(2-ﬁethoxyethoxy)-naphthalen- 1-yl]-5-mercapto-
triazole;
3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-bromophenyl)-5-mercapto-triazole;
3-(3,4-Dihydroxyphenyl)-4-(6-methoxy-naphthalen-1-yl)-5-mercapto-triazole;
3-(3,4-Dihydroxyphenyl)-4-(6-ethoxy-naphthalen-1-yl)-5-mercapto-triazole;



triazole; 3
- (2, 4- D hydr oxyphenyl ) - 4- (7- met hoxy- napht hal en- |
WO yloprS5s76er capt o-tri azol e; PCT/US2005/041779
3-(2, 4- D hydr oxyphenyl ) - 4- ( 594t hoxy- napht hal en- |
-yl )-5-nercapto-triazole; 5
3-(2, 4- D hydroxyphenyl ) - 4- (4- hydr oxy- napht hal en-1 -yl ) -
5- mer l%ﬁydrca:&plhemyl) 4-(6- prOpoxy-naphthalen- -yb)- 5-mercapto-tr1azole

2r E:gp% %1 Hy s ’é gjetg}/l p%enyl)(zil (g-me Xy Xaph Iage! -}ﬁ)-g-nzercapto-

(angzng hydr oxy-5-tert - butyl phenyl) 4- (napht hal en- |
-yl)-5 -nercapto-tri azol e

-(2, 43-@ ﬁ%l‘,\)@%ygy e&y]@ﬁp 1&9@@91{}) naph hﬁl’fﬁh‘f}ﬂbp Mgreapto-triazole;

5 y| ) 5?'(27@15-?129] &ybl‘ién?@-ql-(@ 6- dlethyl enyl) 5 mercapto-tnazole
(nap ht hal e

n-' | 3-{{2 j .%h)fdgyxdglgﬁnﬁl) 41% mqtlpyagge{lglpgglyl) 5-mercapto -triazole;
I
(2 4By gg?%gyghenggwx LRy 54 1ptefly -SRI AR Fzo0Ie:

-yl)-5-
3-(2, %(Dﬂ{lﬂ}lmdmeoyplpﬂmghz}ﬂk()l .ezhy( -indgl-4-yl)-5-mercapto-triazole;

LTS Ry ahengr)ﬁ%fga@g%r&ta &0\ oy mercapto

105- rtsmtqoto tri azol e;

zg)lze43 %Eﬂy%x%y%ibﬁ%% &A}“&we%% 1)’51 3%9rca%tor@*a%}9t o-tria

1- (2- 3042, mly}eltmlal)e)ayl)#e(élfmdhyy;bt]enﬁ) Senaregptostriatalé;az ol e;

3h§/3r Q}‘ ﬁﬁ? A O)é%gl?err@f“ﬁ ()2 cﬁlogopﬁgnytl)h? mercapto-trlyzoie,

3- ( 1- On4-Diliydesxgplyenply4-@ichlofophitnyl 45 -meadapibheizete; |

yl) capto-triazaol
15 5 hy SRR RS 2 b e merspptp taaote

- IMer 3y, @-ﬂllﬁ)idi?@@bl&nyﬁ@ (2-methoxyphenyl)- 5-mercapto-tr1azole
2_ §,|25 4-%9 ﬁ@@y@%%ph@?b%%éfﬂ%hfo%wehﬁ) (Sil'melerga% o-trﬁgole | ndol -
3-(2, §(ﬂJD(1@fd%§(X/pl5sn9DQYQ3 ﬂbﬂi@ﬁérﬁyi)%—hercapto—trlazole

1(d|met%l/)rl car banoy ndol - ;
mer Ca )glztaqyghenyl) 4 (2-ethy1phenyl)- -mercapto—trlazole

203 (2 éJr(iDle,@&ylmléroﬂphmé@-mﬁwmexﬁr Li-sehédpbanzeem da

33}‘10{ ner capt o triazole;
3 ( 2 3 Q@KMMH@PWI) hinepiithglent1yh-Ssmercapto-triazole;
t r [ y! ) -
rr@t( t1])“1l:;}’?ﬁjcg’léypl’ﬁenw) ér(%xmn%}?ﬁmu%l H)g%ﬂy?))zﬁln%rcapto tlilazgleen
1 y| }(54-@h)ciacpwpheny 14a(2(§|-d;metgml phenyl) 5-mercapto-tr1azole

3- ( 2- biygly @@({?i dgq,@ﬂ?lé?l%ﬂr@,%ychﬂxetﬁyl(mﬁﬂ ) 83} Siplo-tihdsia- | mer

capt o-tri a

253- ( 2- B-&Zﬂ@(l}yddswpmnyl)dn@ﬁeilph@mwh)enﬂ)-éweqmwmaﬂriezole;|

-yl) - L G: ] -
3-(2, g(%?# oxyblgé gﬁﬁo oﬂ“BF?é’ Y) 5 o rca%ﬂttrﬁ%z &h- 1- yl)-
5- mer E@#@lhydrwplh@yl)\AQZZﬁ)@l@ﬂ@l%ﬂ}ﬂﬁheﬁﬂf-ﬁUS&@@B:/ -0i4201F;9
-204 '
3- (2, HERIdesKyPhensP ranhthalene Yy D-0 - JersapiRanazdiiny | ) - 5
- hy dr 3,4 Dihyaizadyphenyl)-4- (2 3- dlmethylphenyl)-5-mercapto-tr1azole
30 3-(2,4-Dihydroxyphenyl)-4-(2-methyl-4-fluorophenyl)-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- D hydr oxy-5-et hyl - phenyl ) - 4- (napht hal en- |
-yl )-5-hydroxy-triazol e;

wW®2d08/08576% hydr oxy- 5- et hyl - phenyl ) - 4- (1- i sopr opy¢F/USTIO$/041779
3-yl)-5-hydroxy-triazole; -201-
3-(2, 4- D hydr oxy-5-et hyl - phenyl ) -4-(1-isopropyl -i ndol -
4-yl)-5-am no-triazole; 5 '

g (2, %(Z}-Dj}lddmxyplﬁn}e\b (2, 3@@@4)%%“1—3—%@@%@% nyl) -
3. ?rzn Q&E%-P;h roxyphgn%l? i )ﬁ- {/r?a})l_ltkglfzrrl] é r}'h)t?1rr1|<3rcapto-tr1azole

- yI') - Dty diokiypheay1p-4- (pyren- -yl) S-mercapto-trlazole

?;,|( )2 :gﬁé&%ggpx%qgﬁ%lg?gqﬁnﬁwg 2/1)% rserc ! glazgle
53 (2- 4t o Ry, 2ty e taphin ) 5 thercapto-

3- (9328l¢hy dr oxy- phenyl ) - 4- ( 7- f I-uor o- napht hal en- |

- y| )- ﬁ(mml-g/ bbx&ﬁﬁeﬂil@-h%antﬂt@cen 1-yl)- 5-mercapto-tr1azole
1627 3-di fluor ophenly
oxy t} K%Qvl@droxsnf{ezyuﬁ lnpwb%«yl PHRRkFRBtoArigzelel 1

Ht et aznbi db@x}ﬁﬁh@cﬂ Lohe @124 tHapkthalbhid- BF D158 mercapto-triazole;
3-(2, 4-@2Z ﬁglr oxy- M dh %’ﬁ -ghr;got hi azg-?g4-yl )-p5 hydro
IOXy t r$ Qzébpglydroxyphenyl) 4 (4 pentyloxyphenyl) -5-mercapto-triazole;

3-(2, Ifl gﬂ Wﬁ?ﬁyp&%ﬁzx ék-oétyfogggﬂé 1)-B- n@:ré@p)o Rraddigr oxy-t

riazo n

I oX
[ 2- (nb(bébﬁ&ydrquphenyl_\)—|4)(4-éb%tsm99ht %ﬂehyl) }mersapiﬂstrlazole

hydr ox 35-gth 4-(naphthalen-1-y])5- to-triazol

3-(2, _Y%} @é g eiweyn)?flgnyzt) c§/“8 opae?ﬁ yIY) merc?po?(ynatzcr) |eaz

oI e: 3-(2, 4-D1hydroxy -5-ethyl-phenyl)-4-(7-carboxymethoxy- naphthalen- -yl)-5-
(m rfagp trnXQolQXy phenyl ) - 4- phenyl - 5- (sul f anoyl am no) -t

3 (2 E TR | Mﬂmxypr&nyd&##(@an}etlp’d}qmiybljnwﬂw()fﬁaphttcmabﬂﬁ@olle;

-yl) - do-tr.i.a
3, R AR B B rdsap Ry o A Bl opher
yl) - 53 -0-Hiydtoxy-#aeetylhminodhenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-

SRR LR ST G ST T R

20- etthyzloiephenyl )-4-(quinolin-5-yl)-5-ureido-triazol e;

3yl()2 g‘g‘é i OX g ?Pm?)r¥ @8&@50%2120?1 ]ﬂadeun- -ai) %[]rgércapto-

3- (tRazbted hydroxy 5- et hyl - phenyl) 4- (3
-trlfluoromsthyl -5- 25 carba trlaz

h |
= (2, stbr by SRR B oA P HR S . y
3 ( > Wh@lg&ﬂ}d%&)ﬁheﬁyﬂ) LA704-@imethyl-1H-indol- 4-y1) 5-mercapto-triazole;

r oxy- 5- net oxy-phen I?] 4- s net hoxy- qui nol
25 n- 5- §r|(§4 @Jhyémxuénﬁypﬂ)pyeqyﬂ)rﬁa%p}g aleggpy -yl) 5-mercapto-triazole;

3-(2, élzzPs m:irdm&y/ 15ethyaq>9ﬁamw ylpmﬁ%hbhaﬁnﬁgﬂmn Yda wla}me

lin- -5 car oxyamnotrlazo
PCT/ ngﬁ@@@/l}g«ﬂgpxyg-methglayrldm- -yl)-4- (naphthalen- -yD)- 5-mercapto-
3- (Ra A1 hydr oxy- phenyl ) - 4- (1- et hyl - 2- chl or o-i ndol - 4-

51
yl)- gz car banoyl oxy- triazol e;
3-(2,4-Dihydroxy-phenyl)-4-(3,5- dl-tert-butylphenyl) 5-mercapto-triazole;

) - 5- hydr

30 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-(3-benzoylphenyl)-5-mercapto-triazole;



3-(2, 4- D hydr oxy-5-net hoxy- phenyl )-4-[3,5-di-(trifluor
onet hyl ) - phenyl ] -5- carbanoyl oxy-triazole; 5
w@2{08/08576% hydr oxy- 5- met hoxy- phenyl ) - 4- (3-tri f | pOT/ORBOHYL1779
| - phenyl)-5- (sul fanoylaminp)2iriazole; 3
- (2, 4- D hydr oxy- 5- nmet hoxy- phenyl ) - 4- (napht hal ene- |
yl)-5-(sul fanoyl am no)- triazol e;

3- (2, DI Bijieiomy-phenyb hihsariphemapthelen I-y) Soperepy-trisentz;
(0]

3 ittt A s

- | supecappydriphde)y| ) - 5- ('t hi ocar boxyam no) -tri azol e;

3-(2, 4- dr.ox hen 7 4-(3- ] ropvl oxy-p.

heny| % Qg B{ Srqxg r?gyrfm(@i‘h?f %ro XY agl)nthi%r‘-?-yﬁ)%%ercg}ytogrxééo%,

53- (2, 3L idcany hemetboxkopbany ppithdlrapi iahengpd-— |
-5-( sijl fanoyl oxy)- triazol e;

3 (9928 hydr oxy- 5- met hoxy- phenyl ) - 4- ( napht hal en- |

-yl) - ﬁ(zw-l)ﬂgﬂid&yiphb@m 65-isopropoxy-naphthalen-1-yl)-5-mercapto-

3- (2, 4- D hydr oxy- 5-et hyl - phenyl ) - 4- (5- hydr oxy- napht hal

en trl?Z(’eyl )-5-mercapto- triazole; 20

3-(2, %Hl: bn%gz{xypﬁa@mm liscuinBARHLyNAS-gRrchptislti@bley | ) - 5-m

ercapt o-tri azol e;

103 ( 2- J4{Rat-Diliydepxprphenryyeprgpoxymaphhpen-kalehmprcypty-minzgle;
r capt fd fi, @& 90)-8-methanesulfonamino-phenyl)-4- (na hthalen-1-yl)-5-mercapto-
3-(2, 4-Di hydrioxy-phenyl') - 4- (bi phenyl -3 -yl)-5

- merieZa$t o-t ri azol e;

3- (2, : IE TaRnDY G592 I -p
henyl§l g c% gmj ﬁ}?ég Iﬁhé@l%g% Kt)ﬁ'thafbnhl)lﬂﬁ QWéT@JpW

3- (tdazéleDi hydr oxy- phenyl ) - 4- ( 1- di net hyl car banoyl - i ndol -

54 yI )?211(32'55'% }ﬁfa)e)g;? g)l(l%/l{}} E} '-meth?x ethﬁx;ﬁ arrlgl}]tléa}len 1-yl]-5-

| 'yﬂlf)fgdﬁtmmamcpt o-triazole;, 3 - - Di hydr oxy-5
: ﬁ;?z% %)JD Wdl)og§gl(l§€xyl§®eg§rlﬁt(£%hhaﬁgq yl)55 rﬂél-c)apt%—trlazole

3- ( 2, 3HDi-Ditddmxy-Ssetigtliphenyt)e Myinythdxy-Bphthblenyt hy45-metdapto-
C_rl)qhen |)-5-nmercapto- triazole; W 2006/ 055760
P 905/ 041779 - 206

203- ( 2, 3Di-yjthdeoky-sEetiedlpibnypive (Byinpthéxy(-daphthhli-1-y1)-5-mercapto-
H-benz i mdazol -4-yl)-5 - mercapto-triazole, HCl salt;
3- (Qazﬁ’ °Di hydr oxy- 5- et hyl - phenyl ) - 4- (1-i sopropyl - 7-net h
oXY - i R4-DilnMboky 3=chloro-5-ethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;
3-(2,4-Dihydfoxy-5-ethyl-phenyl)-4-(2,3 -dimethy-4-methoxy-phenyl)-5-
25  mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(7-isopropoxy-naphthalen-1-yl)-5-mercapto-
triazole;
3-(2,4-Dihydroxy-phenyl)—4-(7-ethoxy-naphthalen-1 -yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-phenyl)-4-(7-propoxy-naphthalen-1-yl)-5-mercapto-triazole;
30 3-(2-Hydroxy-4-methoxymethyoxy-phenyl)-4-(naphthalen-1-yl)-5-mercapto-

triazole;



mercapto-triazole; and 5
3-(2, 4- D hydr oxy-5-cycl opr opyl - phenyl ) - 4- ( napht hal ene-
wad 2006psEeorer capt o- triazole or a tautoner, PCT/US2005/041779
pharmaceutically acceptable.g@t, solvate, clathrate,
or a prodrug thereof. 10 25. A conpound represent ed
by the following structural fornmula: R41 Y ~Y41 X41

112\ 3 HOHYdrdxy-A-(2 By droxy¥étRox¥d-Bhehyl [ @=(nbbHthakén- By ) Stih eromito-
phar maceutically acceptable salt, solvate, clathrate,
or 5%8lf ug  t hereof, wherein: X4l is 0, S, or NR42;

15 X422a1ﬁ§41(10 hebly1)-4-(FHhektfo BRI -y1) ¥ertptdrRbol
CR45 ( ngghbg)cgurrengglne?s mde%énde?}talfp l\rl (()3e

CRtE.4- Dzlyﬁgoxmenﬁpq (nmeRhapy-naphihatent 1-y3-5 -mFrcamqtrlazole
5 SH A, 49mﬂﬁf&kﬁﬁengwwby%ﬁﬂnﬁm&m 1ay1%-99ﬁer@disaal Ltid¥zole;

substitut ed an optional |y subs

al kynd 2, 4-&ihydmxwm¢aylw (éuﬂ@ﬁtqpvlumé@l -4-yly-é tresacapia-triazgle;

opt i it I 0 |

subsﬁ] ?j u%-g)c}ﬁ)d Eﬁ‘%es rtlglté? gpp?{@ngg 40 %}ﬁé\ﬁ 1y Zgb@%}?%pt%gl ole;

aryl ,3-@x @ghyximxaﬁl-grosdrmriyt)ut @dphthalere t-yBrSymercapio-triazole;

opt i it Iy 1

0Pt | OOFL RS LHASR, SEB M AR AR OBRL S, smrcpto
10guamadleno, a hal oal kyl, a heteroal kyl, an aI koxy or

1 S B Sy 50 o
- C( S) R@,4-DB(y@) SR phenyQk S 2SRIimet Ok HphiRg |)-5-Of SHptinRble;
) C( N@@B’I@ﬁ%@ B? -@C%FER}%%H%O Rl&ﬁg)}l -fnergapg-thazole
- SC( Q-R{4-Dikydt oy PRenyl 456k CMRg)}ﬂRY mercaﬁiﬁ(tﬁéz%?e,, -SC(S) RY,
00 N RIS Ph s i omto e BeRiessdt pererto-
- S(ﬁ(la?zwalo R11,
3-(2,4-Dihydroxy-phenyl)-4-(naphthalen-1-y1)-5-hydroxy-triazole;
3-(1-Oxo0-3-hydroxy-pyridin-4-yl)-4-(naphthalen-1-yl)-5 ;mercapto-triazole ;
3-(2,5-Dihydroxy-4-carboxy)-4-(naphthalen-1-yl)-5-mercapto-triazole;
20 3-(2,4-Dihydr0xy-5-ethyl—phenyi)-4-(l-isopropyl-indol-4-yl)—5-mercapto-
triazole; -
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-[ 1-(dimethyl-carbamoyl)-indol-4-yl1]-5-
mercapto-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzoimidazol-4-yl)-5-mercapto-
25  triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1,2,3-trimethyl-indol-5-yl)-5-mercapto-
triazole;
3-(2,5-Dihydroxy-4-hydroxymethyl-phenyl)-4-(naphthalen-1-yl)-5-mercapto-
triazole;
30 3-(2-Hydroxy-4-amino-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2-Hydroxy-4-acetylamino-pheny!)-4-(naphthalen-1-yl)-5-mercapto-triazole;
3-(2,4-Dihydroxy-3-chloro-phenyl)-4-(naphthalen-1-yl)-5-mercapto-triazole;



-OC(NR8) R7, -SC(NR8)R7, -C(0O)NRLORL1, -NR8C(O) R,
-NR7C(S)R7, -NR7C(S)OR7, -NR7C(NR8)R7, -NR7C(O) OR7,
wo NEGa$IBB) OR7, - NR7C( O NRLORL1, - NR7C(S) NRLOPUM/1US2005/041779
-NR7C(NR8) NR1OR11, -SR7, -S$6dPpR7, -OS(O) pR7,
- 0S(0) pOR7, -08(0) pNRLOR11, -S(O) pOR7, 10 - NR8S(O) pR7,
-NR7S( O pNR10OR11, - NR7S(O) pOR7, -S(O) pNRLOR11,
-S| O) (32 Diy 366} PR phery S aRA ey O Gy b R

ol kot b DU B BB B Mg iadl

opLI 0}1@1 4- ]Dll@dbﬁ(lyliélth)ﬂq)ha{yk)ymyll mop&ﬁp}fli-PidODB@M)Lyhydroxg -triazole;
subst U Cl 0a ptlona ture

over ot At St hen e o ihpti e feDet Bbipor ezl
san 1% zonblmaix&;s @th‘)b%értyllbtéﬁ@ IﬂEﬁﬂ)X}' FHEn PS5 LaanAd-triazole;

substltut ed heteroaryl an optiona substituted

ar al kir(24-Rihydpyonghylphebst- al%%emityar%%wmazo le;
hydr ox hwllox -8le n@?l@kgghéﬂyl) -8 r%?lltﬁzﬁédﬁ J&(ﬁhﬂ%x@ﬁﬁ@ﬂo‘l@('

O R
g(( og Hvérazxy 59(0@0@Vé7phen$l wmht?lafeml -yD-Shyyrenrrisrals;
20 Rag gap%yﬁ%ég ?B&yl)' ﬁ@e@w ﬁiﬂhhﬁélen 1"9'1) 5- %roﬁ? Ltriazole;

option y “su Itat'ed
10subst 3- (M@dlydrmmybnyl)aﬁ(?obﬂiﬂ@ﬁ@phe}ly éblsxdirqxortte@ole

ot S P SR by o

subst 3-Q4-Bihydexgmbeyd) %ﬁ(benmﬂnwt Afyﬁbaﬂ hxdrwbtsmcﬂut ed

aryl t
Op%ll on?‘f y(ﬂg'dbog‘?' %51 %/ye) api&h @93%@5&&&’!&?5 Iy
subst 3-(Q4-BihydetxgphediDkd4- [mmwahkwu ethdydphaiyKys-,
15haI 0 nobl nitro, guanadi no, a hal oal kyl, a
hetPERY B, * (O R7, -C(O)OR7, -OC(OR7.
-C(0O N@,@Bﬂﬂydroxmaw)ﬂzyclopsﬁ?l 5-h§{re}ypitiazole;0S( O) pRY7,

ko oG DI L e Eb DR e oA PB-RRFOR ey

are as (mlﬁ@df@&mlﬁéth@)@t-plﬁﬂﬁ} hynaphithslehs 1 iyl)ei-@dido-triazole;

ot o kff NI CE A L M AT T VB
20Subst 3 dlaﬁistoam hen{¥)- 42@0166&5@7&{&01 4- yl) 5-ure1do triazole;

PCT/ US 005/ 41779 08 R45 is_- NR7H,
roquﬁ,s@lgyl phay@r_tsqqmqlm 5 )@X-épmdﬁgﬂazole
Lt Gt i Sl

0@(1@)01127 -SC( 0 R7 - NR7C( O) R7, -OC( O OR7, -SC(O) OR7,
5 -N e 405G i <
e o SR 4 L o
25. NRzbrROYIO)GRAZOlE;

3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(1-methyl-indol-4-yI)-5-carbamoyloxy-

triazole; :
3-(2,4-Dihydroxy-5-methoxy-phenyl)-4-(8-methoxy-quinolin-5-yl)-5-
carbamoyloxy-triazole; ]
30 3-(2,4-Dihydroxy-5-isopropyl-phenyl)-4-(3-methyl-quinolin-5-yl)-5-

carboxyamino-triazole;



- OCH2C( O) NR10R11, - SCH2C(O) NR1oR11,
-NR7CH2C( O) NR1oR11, -0OS(O) PR7, -SS(O pRi,
wo MNIR6B§IHFPR7, - OS( O pNRLIoR11l, -SS(O pNRLORL1, PCT/US2005/041779

-NR7S( O) PNR1oR11, - 0OS(O) pOR7205-SS(0O) pOR?,

-NR7S(O) pOR7, -OC(S)R7, 10 -SC(S)R7, -NR7C(S)R7,
-OC(S)OR7, -SC(S)OR7, -NR7C(S)OR7, -0OC(S)NRloR11,

- SC( S} K\M-ﬂlﬂilyﬁroxymﬁi’lﬁ(lﬂ-[\l%emm-chlm(iNR8)4F§7/I)-5-carbamoyloxy-

%)R -NR7C( NR8) R7, - OC(NR8) OR7, - SC(NR8) OR?,

- N #&PMR8) OR7, - OC( NR8) NRLORL1, - SC{NRS) NRLORL1, or

- NR7C§ WHNRH&R&JS mdthoAfhenyIpH-[&ach-(teiflaoromethgB-pheg/1]-5-

i ndependen f\]/i slel ected fromthe group consisting of

H, 2 QP WHEFYS substituted al kyl, an optionally
ssubst 3@4 -Bhyatds§ Byhethaky-pHeRyl)- om@rﬁﬂumﬂe&myltpue@w) 5-

al kynyl, a tionally substituted cycloal kyl,

opt(F‘Hf\‘{l‘mOP’ “’é‘lﬁ’sgt‘qz?]ﬁt ed cycl oal kenyl, an opti onal I y
subst 3 {14 -esth ARG IOGHELW - pheaﬂ)-4g@;pma@hé-y-yg@ém&ﬂsﬁanmo)-
aryl, an optionally substituted heteroaryl, an

opttiléﬂ‘?éﬁ Iy 20 substituted aral kyl, an optionally

subst RIxe I (1 Kb diRi -4-v])-5-
quanadi A Oy AR s L TPy R Bigezo- s

10- c(eylfamoylam@opprryle; - OC(O) R7, - C(O) NR1oR11,

00 e S A0

oc dthigcarboxyamana;trizaokbependent |y, -H, an optional ly

a1 eyt SR o B BRI BT s brop PR bl RS-

opt(sxdfaaiowoxys)btbaquet ut ed cycl oal kyI an optl onal |y

P SHSL SRS o 49RO FOPBLIH k-

optmmow |y substituted heteroaryl, an opti onal 'y

subst | r al
St RS e PPV SRS e b ol
I ndepB(RjeDitydroxkhs-ahyl phtiyd)al 3-ly dsadyaiaphithiled 1 -yl kikrcapto-
opti.onal | y substituted al kenyl, an optionally
sub9i?let ed al kynyl, an opti onal | y substituted

2061 DI PHBIAL g RIS o3 Sl Aalls a

ptionally

subst H{utiEdronet-aethaxepienyl)- éﬁn@baﬁkﬂ drxly? SFEREPIOrHiFds
aryl, 3-gu- m%t&pqihkﬁylﬁuhﬁgnehﬂtaeﬁ) B@ﬁ&éa@)&f tazol@n
opti onal I b&;c,ubst ituted aral or an ti onal |y

* subst #¥4d-Divdewemhenkd (2- meﬁilylF&bydawafﬂmw -Phew Bro-ercapto-

toggiARt With the nitrogen to which they are
attached, form an opti onal |y substituted 5

25het er A Djydey phempr4- Ondimethyleatbampylcindal-4hd-gmszgapio-

Rz%?zfofé[, each occurrence is, is independently, a | ower
é-(2,4,5-Trihydroxy-phenyl)—4-(naphthalene-1-yl)-5 -mercapto-triazole;
3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(2,3-dimethyl-indol-5-yl)-5-mercapto-

triazole;
30 3-(2,4-Dihydroxy-5-ethyl-phenyl)-4-(3-t-butyl-4-methoxy-phenyl)-5-mercapto-

triazole;



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

wd@ 200605260 The conpound of claim25, wherein Xd4dT/US2005/041779
NR42 and X42 is CR44. 27. 7TBeé6 conpound of claim 25,
wherein X41 is NR42 and X42 is N. 28. The conpound of
claim 25, wherein R4l is selected fromthe group 15
consi 313-AdPibsrdroxsy:S-ethylephenylk4-(1-cthyoldf-benzrigigazol-wbrs-

cyGh@aldyiriazRditiuer  cycl oal koxy. 29.. The conpound
of claim?25, wherein R41 is selected fromthe %r ous)5

consi $42.frdilnfdroxptS-¢ibxltphenyDed-tlyisoprppyipyinethexsoindelryyl

cy ) oxy, 20 ethoxy, propoxy, and

cyc %ggrpg%}é%dg’%ga The conpound of cl aim 25, wherein
5X41 i $-(ARDihydsoxg-SR42lopeopslepheoyipd-(fiaphthatehe- 1-ydr omgrcapto-
con % ing of -H a lower alkyl, a |lower cycloalkyl,
-C('fsf)%l 26R27)2, and -C(O OH, wherein each R27 is

i ncependendr) pharmrhcoutically asertatdd sayt| solate, 8lathralyer e prodougnd
of tﬁ% aim 25, wherein X41 is NR42, and R42 is sel ected
fr oty the group consisting of -H nethyl, ethyl,

n- propyl, isopropyl, cyclopropyl, n- butyl, sec-butyl,

tert.-butyl, n-pentyl, n-hex -C(O OH, - nC( O CH,
10} G5 o ot Beskagated B e ey g syl

2006/ 055760 PCT/ US2005/ 041779 -218,32. TRe conpound

of claim25, whereinMR43 and Rag;areXy-défiéndent |y,

sel ected fromthe grpup consisfling off -H pephyl,

et hyl, propylHO[Lsopro cycl op meg/hoxy,

et hoxy, propoxy, 8§ opropoay\Y 33. "Ryg conpound
is CR44, YH is CR43; and R43

n atons to which they

and R44 together
are attached form a « enyl aryl,

het erocyclyl, or hetefoaryl ‘ing./ 34." The conpound of
claim 33, wherein R43l and R4K¥-together with the carbon
10 atons to which thé&Hare attached forma C5-C8

CYy Or @@duk@net] ptarmazeltiealiBacdéptible saltpsolvhkes clathifgd€) i Probiug
clajm 33, wherein R45 or CR45 is selected fromthe
gr 6*’1‘5%%“@‘?’%‘91 ng of -H, -OH -SH -NH2, a |ower

al kox% 0,3, bOMR),; al kyl ami no, and a |ower dial kyl
am_no, 15 36. The conmpound of C aim 35, wherein R45 is
155 e 1 %e iseRa PO t he gr oup

Yaois N or CRys;

Y41 is N or CRys;

Y 42, for each occurrence, is independently N, C or CRyg;
Z is OH, SH, or NHR;

20 © Ry is -H, -OH, -SH, an optionally substituted alkyl, an optionally substituted
alkenyl, an optionally substituted alkynyl, an optionally substituted
cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted aralkyl, an optionally substituted

25 heteraralkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, an
alkoxy or cycloalkoxy, a haloalkoxy, -NRioR1, -OR7, -C(O)Rs, -C(O)ORy,



consisting of -H, -OH nethoxy and ethoxy. 37. The
conpound of claim 33, wherein X41 is O 20 38. The

w@ oovpossTeh of cl ai m 37, wherein said conpound iBCT/US2005/041779
selected fromthe group congjisting of
3- (2, 4-di hydr oxy-5-et hyl - phenyl ) - 4- (2- et hyl - 7- met hoxy
- benzofuran-4-yl)-5-nmercapto-[ 1,2,4]triazole, 25
3- (2, 4- di(BYRI] D(D)SRALINISRENAFJORAH-CBRIR GR L/ -ENRgPR),- 5

- mer capt

1, 2,
3 P R RO oo R SR LR R TMACO) R enzo
xaz- 5- ylge®) omet@@gtm)d)ﬁ? ZSthw mmeﬁos@(&tRsm

conpound_of ' cl ai wherein IS -

A
conpoun®EPIR G Rs, ﬁ@ﬁ)@genpgéo}ﬁ‘{}‘w?ﬁlea @61@% ?Pg I

sstructur I 5 0]

“211 R4S g@ﬁ%"m"ms QH%%% go‘”ﬁf % ‘%‘g t@ Sﬁ?ﬁ#@oﬁ?h
phar mac€ENFa)R7y-SEENRPRaiCEORH vR 1.5 dﬂ Resi(@)Rrc tNR-§FSRe,

or prodr n OHNR! .
The con‘pounég)@i’ ?lfmcm%;'iﬁmgrﬁéC@ORﬁ |s7C 41 Olgfhd R43
and R44- Pﬂkv@(O)Nlhdlé@,ehBeﬁ&SWR]oBel SRIEINR )RR - roup
consi sti - th I I,
cycl opro (ﬁgog’s b% %03336 RY -OS&@;IQR}’O N 'SBROREY !

10cycl opr dﬁ@S&Q)pRz’L @I\IRi&(O)EN&oR@mNRJﬁdO)aOR@I -S(MpyMRpR 11,

e S ST SRR IR, o SO
a Rayis I-Hﬁdnl@nyha,llyaubshtutddeﬂl@/tl (}my)phgdally mbshmtedraﬁmny;u an
AT SR T R T N
they ar Gptiihhla}f:hﬁdltutfewéyﬂ@ll@ﬁyl% cspﬁchamgzl skiestiytiteditfete@odgblyl, an

15?;4? y! optﬁ)ﬁally su%stltutng P an 8{)t10%|al?y gnb 1tute%eet£r%grgll )éff opt%osnally
substituted aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl,
alkoxyalkyl, a haloalkyl, a heteroalkyl, ;C(O)R7, -(CH2)mC(O)OR;7,
-C(0O)OR57, -OC(O)R7, -C(O)NRoR1, -S(O);R7, -S(O);OR7, or
-S(O)pNR10R11;

20  Rys and Ryq are, independently, -H, -OH, 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

25 optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, halo, cyano,
nitro, guanadino, a haloalkyl, a heteroalkyl, -C(O)R7, -C(O)OR7,
-OC(O)R;, -C(O)NRgR;;, -NR3C(O)R7, -SR7, -S(O)pR7, -OS(O)pR7,
-S(0),0R7, -NRgS(O),R7, -S(O)pNR0R1, or R43 and Ry, taken together
with the carbon atoms to which they are attached form an optionally

30 substituted cycloalkenyl, an optionally substituted aryl, an optionally
substituted heterocyclyl, or an optionally substituted heteroaryl;



20 45. The conmpound of claim 40, wherein X42 is N 46.

A conmpound of Clains 40 represented by the foll ow ng
wa@eeogosare@l formul a: WO 2006/ 055760 PCT/ US2005pCHL$2095/041779
- 212 R55 /R52 N Rss HO/2¢d8ss X45 N) -Z, OHNN

or a tautoner, pharmaceutically acceptable salt,
sol vate, clathrate, or prodrug thereof, wherein: X45
i S RERS4HOOHY, -SHS -XR;H,S-ORH -SR2s; SNHRZS 6O0(CGH9gOHCt ed

fromthe u opsi.sti for hy, t Ryl .

i sopr opﬁ&?gh@%l'ftf@&%’é'r@%ﬁfs@h ’sé%(gy?)é‘gﬁf romthe

gr oup CC8|”(6H§)L,NBQH,OfO€(Iﬂ)NHﬁJR|iW|-SC@)NW10R1Q'-NR9©W)NRIOR11,

| &o O ana By BRI o ORE R SR “cach,
51 ndependerjd(®)ORH1-OTBLO0)R,, ESTH,C(DR,,1 SHITPRYIO)RYT RS3
and R54 taken together with the carbon atons to which

t hey ar @%H%Q;(QP@%I?’f'§f;ﬁ?ca(o)9]?}én'w{,7cgﬁ(lcﬁ9§%enyI , or

cycl ooct NGR; ' t

e e Lo e e S

The  conSiRibRof -S3(@iRy 23R 4hels: nOSEDeNRiohpoSSEORNR IR 1

sel ect eg g i_§§ f -

N M{/sg%l)ﬁ(rgggngfégm)ml §4(0)Df -NR,S(0),0R;, -OC(S)Rs,
10- et hy| - pH&RYR7) ~HR(CASR7d rGeiSHYR~ i -HE6H) OB,y {NRE(S)OR5,

hydr oxy- nar 4t ri . -

3 (20 4 S ARG S NRICONRIR, DNRIRE |
ndol - 5- YSONB<)R20-NB-AINRYR, 1-OC(WReXARaz o3 NRs)OR7,

3-(2, 4-

-i sopr o%ﬁ%g‘%ﬁ AOC(‘(FRﬁ)e%f}I{” i W$13}{-’B-Or
hydr oxy -NR;ZNRp)NR &40l e, and '

155 R Forn Y Setieicd t HABJARH5 RREIED otk hel st 3P Gl defh,
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 optibnally

20 substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro,
guanadino, a haloalkyl, a heteroalkyl, -NRoR1;, -OR7, -C(O)R3,
-C(O)OR;, -OC(O)R7, -C(O)NRoR11, -NRsC(O)R7, -SR7, -S(O)pR7,
-OS(0),R7, -S(0),0OR7, -NRgS(O)pR7, or -S(O)pNR;0R1;

R and Rg, for each occurrence, are, independently, -H, an optionally substituted

25 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;

30 Ry and Ry, 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



hydroxy-[ 1,2,4]triazole. 25 WD 2006/ 055760
PCT/ US2005/ 041779 -213 48. The conpound of cl ai m 25,
wob@sesstesai d conpound is selected fromthe grPODPS2005/041779
consi sting of: -209 -
3- (2, 4-di hydr oxy-5-i sopropyl - phenyl ) - 4- (1 met hyl -i ndaz
0ol -5-yl)-5- nercapto-[1,2,4]triazole and 5
3- (2, 4- dptivpdityosupstButed bezeropyel v, pﬂnexp;ibr)allgts@lﬂstimmdmyj'l anndaz
ol - 6-yl 4l tri
conpoun t&Pa@F%&ﬁf %dLQHBWXI% %“@q orr}%ounaa-aralkyloran

sel ect edptionally substitui@d Betpraiysios Rigugd &, taken together with the
St gz[ 41%@2)&/?1{ tf?)lx\\glz%‘y P tEgyl gre attagcl]fedei‘o%laﬁ Iogtqgnally sx}{)s?ltu?edmer ca

53-(2, 4- ﬂétE%Q}Fc‘Mbpﬁl%bdohalﬁrsﬁlgsﬂn&&pﬁdﬁﬁydryll ndol - 4-yl)-5-m
er capt o- 2,4]triazal e,

3- Res iowﬂwﬁcwwﬁ isnijlindegendenilynp loavey pyls _ er capt o- |

% ﬂr%idh%&lrﬁmce 1s mdependentli 1 or2; and
4-di hydr oxyph eny nethoxyethyl-lndol 4-yl) -

5 misfersgeelyoccuserce, i msllfmqnd%élw 2,3,0r4
3- (2, 4-di hydr oxy- 5-et hyl - phenyl) 4-(1-isopropyl-indol -
4-yl)-5-nmercapto- [1, 2, 4 triazol e,

103- 28, 4- AhhgaimrorydhEalgim) 4wbqreralxretsm4cmdo>émy¢&andol
-yl)-5-nmercapto- [1,2,4]triazol e,
3- (2, 4-di hydr oxy- 5- et hyl
- pR&nyl )thlcc(nipqynd)pwalmrﬂﬁiowhereyl&* B-NRa andoXps
[1,2,4]triazol e,
3-(2, 4-di hydr oxy-5-ethyl - phenyl )-4-(1,2,3-trinmethyl-in
doI285 y[The &nmundipf daim[% whapinRsazotlested from the group

, 4-di h eth hen
15 d| rret hy?ns?/ﬁ gls %ylﬁg) e 5%1( 2’xy’ E’&V %yc? afiol and logrer
3-(2, 4- dymymﬁmyy 5- ethyl phenyl ) -4-(1- acetyl 2 3- dlnet
hyl -i ndol -5-yl)-5- mercapto-[1,2,4]triazole,
3-(2, 4-di hydr oxy-5-et hyl - phenyl ) - 4-(1-i sopropyl - 7-nmet h
0xy29i NdThe doripound of ¢TEICEP vlerkih K2, Blstledted b the3ftoup

71§ naGPISBhOR yL-4L TP AP STy TP RS RATop T et

20 ethoxy, propoxy, and cyclopropoxy.

30. The compound of claim 25, wherein X4; is NRu4», and Ry; is selected from the
group consisting of -H, a lower alkyl, a lower cycloalkyl, -C(O)N(R27)2, and
-C(O)OH, wherein each Ry; is independently -H or a lower alkyl.
25
31. - The compound of claim 25, wherein X4 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, -(CH2)»C(O)COH,
-CH,0CH3;, -CH,CH,0CHj3, and -C(O)N(CHs),.
30



WD 2006/ 055760 PCT/ US2005/ 041779 - 214 3

-(2, 4-di hydroxy-5-et hyl -phenyl ) -4- (N net hyl -tetrahydro
W@ 20060z0b0 7-yl ) -5- mercapto-[1,2,4]triazole, PCT/US2005/041779

3- (2, 4-di hydr oxy- 5-et hyl - phenp-) - 4- (N- net hyl - cycl onona

n[a] indol-5-yl)-5- nercapto-[1,2,4]triazole, 5

3-(2, 4-di hydr oxy-5- et hyl

- phiény| Theleqniponndof otimi 2fcdwherdiniRa) arg-Ryepre aipdapendently, selected

[1, 2, 4] 0

3- (2, 4- Dﬁ‘lyée %r%t)lfp %onsish% of - ﬁémetll13/l eth%llpropyl 1sopr1)pyln dol -

- yI') - 5- oprleagtyd-metiox?, ethdxy) mremixg, and cyclopmpoxy

3- (2, 4-di hydr oxy- 5- ethyI phenyl) - 4-(1-n- hexyl-lndo
yl)-5-mercapto- 10 [1,2,4]triazole,

53- (33, 4- dhd ycdﬁpmyd BF clail T5pwhevin )QDBM) -Y4o {sTCRy3; and Ry3 and
;I.( % 4] t MQ tlée(r) rltgpﬁ/l garbon a'%lms to w¥nc¥1 they are a(%taghe(a fer a

3- ( , 4- dydM(eﬂ?(Naﬁar?h(ﬁéthﬂE}QM|oﬂhbt@ﬂ))ﬁy) ridg.( 1- i sopropyl -
7- met hoxy-indol -4- yl)-5-nercapto-[ 1,2,4]triazole, 15
3-(2, 4-di hydr oxy-5-cycl opropyl - phenyl ) - 4 (1,2,3-trinet

hyl3z ' ndqhe Son¥poun®of J[ﬁfncﬂmvﬁer[eﬁ Fas éHdtan ﬁ)é@th&, w1th the carbon

3-(2,4 di hydroxy- 5- et hyl - pheny 1- |so | - 7- et
100xy- i ndéloml%/WmBIhCWéfe@é‘ﬁQl’Sd Eon.’e azC raekaliear s6ut ﬁﬁyl-

salt,

3-(2, 4-di hydroxy-5-tert-butyl - phenyl)-4-(1-isopropyl -

- m8Phoxfh¢ pefepound of glaimys, whefemé?ap@rdlf%% ispelepted ffalzld %group
3-(2,4-4} %Hﬁg&yﬁ? @gclsﬂpr LI&J@?Q%,} %‘lc(vaerﬁfk?pé&hmg 4 a
ethoxy-ln nercap zﬁ triazol
3- (2, 4- thivrey diatkyyarBinet hy| - phenyl) 4 (1 met hyl - 3- ethyI-

15ndol 5 -yl)-5- nercapto-[1,2,4]triazole, 25
3- (2, 4-di hydr oxy- 5- et hyl - phenyl) 4- (1, 3-di met hyl -i ndo
- 5-3¢l ) - FThereonapnd of Clajn? 3% wheieayldds és, selected from the group

3-(2, 4- d|h rox ) 4- (1-isopropyl -
met hoxy-i conscf e 2@’}‘5)61%5;8&88%)@?@%? 1,2,4]triazole,
3-(2, 4- dlhydroxy 5 -ethyl phenyl) 4- (1 met hyl - 3
pr o i ndol
e dapt G SRR B i) 2 wheiein Xa is O
203- (2, 4- di hydr oxy- 5-et hyl - phenyl) 4- (N- et hyl - car bozol -

) y|3)8j > 2 gc? SO?J;ld [)fl clalmég7t wherem said compound is selected from the

group consisting of:
V 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-7-methdxy-
benzofuran-4-yl)-5-mercapto-[1,2,4]triazole,
25 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(benzofuran-5-yl)-5-mercapto-
[1,2,4]triazole, and
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-1,3-benzoxaz-5-yl)-3-
mercapto-[1,2,4]triazole.

30 39. The compound of claim 25, wherein Z is -OH or -SH.

40. A compound of Claim 25 represented by the following structural formula:



WD 2006/ 055760 PCT/ US2005/ 041779 -215 3

-(2, 4-di hydr oxy-5-et hyl -phenyl )-4-(1-i sopropyl -7-hydro
WO yeo60skrbe 4-yl ) -5- mercapto-[1,2,4]triazole, PCI/US2005/041779

3- (2, 4-di hydr oxy- 5- et hyl - phempl.) - 4- (1-i sopropyl - 7- et ho

xy-indol -4-yl)-5- nmercapto-[1,2,4]triazole, 5

3-(2, 4-di hydr oxy-5-et hyl - phenyl ) -4-(1, 2-di et hyl -i ndo

-5-yl)-5-nercapto- [1,2,4]triaz

-(2, 4-di hydroxy-5
- et hyl - phenyl) - 4- (N—nE}hyI-ln
[1,2,4]triazole,

- 5- nercapto-

3- (2, 4-di hydr oxye5-i sqpr opyl - (1, 3 di met hyl -i
ndol -5-yl)-5- 10 Pho- [ 1/§ A tr %ol e, 3

- (2, 4-di hydr oxy- 5- oropym phenyl ) -4- (1, 3-di nmet hyl -
i ndol -5-yl)-5- nercag pi azol e,

, yI phenyl ) -4-(1-nmet hyl -i nd
ol -5-y1)-5- nercapto-pnl, 2,4t iazole, 15

3-(2,4-dj - I -
5 mor oSt HEHofHE R RO« RRRRK I Jo S ARl kb
- et hyl - thesof; Wherbin( 4,,12-QHmet-BHI - i ndol - 5-yl ) - 5- mer capt o-
[1,2,4]triazol e,

3-(2, 4-di hydr oxy- 5- |sopropyl phenyl ) - 4-(1-ethyl -indol -
55- ¢l ) - 5Thecarpiod oﬂﬂm{n]élOZwHértm iXaz BIGR 44, andIR43 and Ryy are,
3-(2, 4-di hﬁ’drox legt t ting of -H, methyl, ethyl,

7 Sopr ofAFREHEN: Flegied Fopy B gup frpsitag© oL ethyl,
-yl)-5- ﬁﬁb‘ﬂai@b@opﬁﬂcy%ﬁﬂowl', mehbey, ethoxy, prpoggapdund of
claim 25, wherein said conpound is selected fromthe

25 gr ouﬁycé‘EPﬁ@ioﬁl ng of
3-(2, 4-di hydr oxy-5-et hyl - phenyl ) - 4- (1- et hyl - benzi m
10 |3fi?éol4 ﬁh%%ppawgrgt[ ci?q%t 0, v[vl]fergm 2 1rsI 2la§d R43 and Rys, taken

- phenyl )ogéfhérlwﬁi fRY karb&ﬂztbm @3710¢h théy b htt&rhed, form a
nercapto- 4gtr|azole HCL salt, 30

3- (2, Mw—ax argl, é%tﬁrwycaﬂémhrﬂfr%rxl fingret hyl - 3- et hyl - b
enzin1dazo| 5-yl)-5-nercapto-[ 1,2,4]triazole, WO

2006/ 055760 PCT/ US2005/ 041779 -216 )
43,  The compound of claim 42, wherein Rs3 and Rug, taken together with the

15 carbon atoms to which they are attached, form a Cs-Cs cycloalkenyl or a Cs-
Cs aryl.
44. The compound of claim 40, wherein X4, is CRu4.

20 45, The compound of claim 40, wherein X4, is N.

46. A compound of Claims 40 represented by the following structural formula:



-(2, 4-di hydroxy-5 -ethyl -phenyl)-4-(I

-et hyl - 2- nmet hyl - benzi m dazol -
w®2006p5860mer capto-[ 1, 2, 4] tri azol e, and PCT/US2005/041779

3- (2, 4-di hydroxy-5 -212 -
-i sopropyl - phenyl )-4-(1-methyl -2-trifl uoronethyl -
benzi m dazol -5-yl)-5-nercapto-[ 1,2,4]triazole. 5 51.
The conpound of claim 25, whereif¥ sai.d ggnpound i's
3-(2, 4-di hydr oxy- 5-
i sopropyl - phenyl) - 4- (N- net hyl -4 I) 5-mer capt o- [
1,2,4]triazole. 52. A%ret hod [ h|b g Hsp90 in.
a cell, conprigihg agm nisteri celf 10 an
ef fective anmoun W, of th npou%@s of Cl ains
1-51 or a tautomer 3 tically acceptable salt,
solvate, clathrate thereof. 53. A nethod
for treating or prev-'tlng\a yozhferation di sorder in
a manmal, conprising adm ring to the cell an
effective amount of &y of the 15 conpounds of C ains
1- 3 a @dutoer %ﬁﬂf@éutlcﬂbad’cmﬂﬂ daft olwitepclapita bt prosakt |
solvate, clathrate or a prodrug thereof. 54. A nethod
f othersakahieRdnicancer in a mammal, comprising
adﬁhph%ﬂ@ibﬂ@ to the mammal an effective anount of

any of the compounds of Claims 1-51 or a 20 tautomner,
Sphdliaddder S8l y acceptable salt, solvate, clathrate
Or Rg; i3 Qg{téjcgfrorﬁ Iﬁﬁ:rg?&fp comststin® of B, ri'l‘ikﬁlhy‘?fetﬁ}n qwi)'rdl@'l and
degradatlon of a c-kit protein, conpris
admi ni sexepiepyl;o t he mammal an effectlve annunt of any

of Ii hg sEPARPHSH the a%%g%%nﬁtﬂg@ I-i- n%h}q retl%/ltrﬁb’troPﬂEirsopropyl n-

pharnaceutlca y e salt, solvate
or a pr beylig-pentzk edlﬁxyl,seCHAzOféItIhda{xﬁKODQfé,aandng(@NéCIﬂs)t,

10as %@hén%tf ? arg %Q g[ntd#%n@enﬂﬁgnﬁl metﬁgf A C#lsé)ln%g{%)y or ng and R54

an e ive
of t he takntpmucﬂier wigGhofarl@inaitorss to-whichgheyaare amcb@ﬂefprm a

phar mace aII ace b l,vate, clathrate
or a pr BHr 00 °¥‘her sor ?%V\% %ﬁ%ﬁﬂé@%%‘%m/ US2005/ 041779
- 2R%s EZelecAedlﬁdsmm gpdupi cookisting @f el gOBaOCHE aoll —QCELEGHS.
protein, conprising admnistering to the manmal an
effective anount of any of the conmpounds of Cains
151- 3%, or The tangoan®of clfina@spebhatihissid cbyipamd éydekbice fioml the

solvate, clathrate or a prodrug thereof. 5 58. A
met hod §FMPF@§FPH%O%.C met associated cancer in a

manmal , conp3{B4-afhydroxy-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-
20 hydroxy-[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-indol-5-yI)-5-

hydroxy-[1,2,4]triazole, and
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-isopropyl-indol-4-yl)-5-
hydroxy-[1,2,4]triazole.
25



adm nistering to the manmal an effective anount of any

of the conpounds of Cains 1-51 or a tautoner,
w@basnsseut i cal |y acceptable salt, solvate, cbeat/opRLE041779

or a prodrug thereof. 10 59:-2R pharnaceuti cal

conposition, conprising a pharmaceuti.cally acceptable

carrier and one or nore conpounds of C ains 1-51.

The compound of claim 25, wherein said compound is selected from1t151e
group consisting of:
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-indazol-5-yl)-5-
mercapto-[1,2,4]triazole and
5 | 3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-indazol-6-y1)-5-

mercapto-[1,2,4]triazole.

49.  The compound of claim 25, wherein said compound is selected from the
group consisting of:
10 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-
15 [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,
20 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,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2,3-dimethyl-indol-5-yl)-5-mercapto-
25 [1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-acetyl-2,3-dimethyl-indol-5-yl)-5-
mercapto-[1,2,4]triazole, '
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-methoxy-indol-4-yl)-5-
mercapto-[1,2,4]triazole,
30 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-propyl-2,3-dimethyl-indol-5-yl)-5-

mercapto-[1,2,4]triazole,
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3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-tetrahydrocarbozol-7-y1)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-methyl-cyclononan[a]indol-5-y1)-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-
[1,24]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-
yl)-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, v
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1 -isopropyl-7-rhethoxy-ind01-4-yl)-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,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-methyl-3-ethyl-indol-5-yI)-5-
mercapto-[1,2,4]triazole, ‘
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-mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-methyl-3-isopropyl-indol-5-yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(N-ethyl-carbozol-7-yl)-5-mercapto-
[1,2,4]triazole,
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3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-isopropyl-7-hydroxy-indol-4-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,
5 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1,2-dimethyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole,
3-(2,4-dihydfoxy-5-ethyl-phenyl)-4-(N-methyl-indol-S-yl)-S-mercapto—
[1,2,4]triazole,
3-(2,4-dihydroxy-5-isopropyl-bhenyl)—4-( 1,3-dimethyl-indol-5-yl)-5-
10  mercapto-[1,2,4]triazole,
| | 3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1,3-dimethyl-indol-5-y1)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-cyclopropyl-phenyl)-4-(1-methyl-indol-5-y1)-5-
mercapto-[1,2,4]triazole,
15 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-
20 [1,2,4]triazole, and |
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-propyl-indol-5-yl)-5-mercapto-
[1,2,4]triazole. -

50.  The compound of claim 25, wherein said compound is selected from the
25 group consisting of
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzimidazol-4-yl)-5-
mercapto-[1,2,4]triazole,
3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1-ethyl-benzimidazol -4-yl)-5-
mercapto-[1,2,4]triazole HCL salt,
30 ' 3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(2-methyl-3-ethyl-benzimidazol-
5-yl)-5-mercapto-[1,2,4]triazole,
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3-(2,4-dihydroxy-5-ethyl-phenyl)-4-(1 -ethyl-2-rhethyl-benzimidazol-
5-yl)-5-mercapto-[1,2,4]triazole, and
3-(2,4-dihydroxy-5-isopropyl-phenyl)-4-(1-methyl-2-trifluoromethyl-

benzimidazol-5-yl)-5-mercapto-[1,2,4]triazole.

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.

A method for inhibiting Hsp90 in a cell, comprising admini.stering to the cell
an effective amount of any of the compounds of Claims 1-51 or a tautomer,

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

A method for treating or preventing a proliferation disorder in a mammal,
comprising administering to the cell an effective amount of any of the
compounds of Claims 1-51 or a tautomer, pharmaceutically acceptable salt,

solvate, clathrate or a prodrug thereof.

A method for treating cancer in a mammal, comprising administeriﬁg to the
mammal an effective amount of any of the compounds of Claims 1-51 or a
tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug

thereof.

A method of inducing degradation of a c-kit protein, comprising
administering to the mammal an effective amount of any of the compounds
of Claims 1-51 or a tautomer, pharmaceutically acceptable salt, solvate,

clathrate or a prodrug thereof.

A method of treating a c-kit associated cancer in a mammal, comprising
administering to the mammal an effective amount of any of the compounds
of Claims 1-51 or a tautomer, pharmaceutically acceptable salt, solvate,

clathrate or a prodrug thereof.
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A method of inducing degradation of a c-met protein, comprising
administering to the mammal an effective amount of any of the compounds
of Claims 1-51 or a tautomer, pharmaceutically acceptable salt, solvate,

clathrate or a prodrug thereof.

A method of treating a c-met associated cancer in a mammal, comprising
administering to the mammal an effective amount of any of the compounds
of Claims 1-51 or a tautomer, pharmaceutically acceptable salt, solvate,

clathrate or a prodrug thereof.

A pharmaceutical composition, comprising a pharmaceutically acceptable

carrier and one or more compounds of Claims 1-51.



