WD 2009/ 023211PCT/ US2008/ 009667 TRI AZOLE COMPOUNDS THAT MODULATE HSP90
ACTIVITY RELATED APPLI CATION  This application clains the benefit of U S.
Pr ovi si onal | ication No. 60/964, 447, filed on August 13, 2007. The
entire tea\?’ﬁﬁlﬁ 0281+ he above application is i ncor por atRF/ EHaEH066hHy
reference. BACKGROUND OF THE | NVENTI ON Al t hough trenendous advances have
been made in elucidating the genom c abnormalities that cause mal i gnant
cancer cells, currently avail able chenot herapy remai ns unsatisfactory, and
the prognosis for the magjority of patients diagnosed with 10 cancer renains
di smal . Mbst chenot herapeutic agents act on a specific nolecul ar target

t hought to be involved in the devel opnent of the malignant phenotype.
However, a conplex network of signaling pathways regul ate cel

proliferation, amRIAZ®RCOMPYDUNDSAHADMODUANCEE $ISPe AGTIVITVL ed by

mul tiple genetic abnormalities in these pathways. Therefore, it is unlikely
that a therapeutic agent that acts on one nolecular 15target will be fully
ef fective i rREATED ARPRICAEIINWhO has cancer. Heat shock proteins (HSPs)

are a class of chaperone proteins that are up-regulated in response to

el evat ed t enfies applicaticaradains e beaefit of dhBelirovisiopalrAmplieationdNie 8064 4R Tr avi ol et
light, nutri i erones
to ot her cel u‘{l 81?%8 g?’n@(cgﬁg rg)%ﬁa% H Esggrfg e%ﬂr?gg %‘ﬁggﬁ%‘ﬁﬁ?"? gqog?n%ﬁeir
proper fdl dlkregexmhylrefapmer 20and aid in the refolding of msfolded client
proteins. There are several known fam lies of HSPs, each having its own set
of client pr . one of the nost abundant HSP
famlies, ac}g‘égm. ..gaﬁ@ﬁ wﬁﬁ#éﬂrot eins in a cell that is not under
stress and increasing to about 4-6%in a cell under stress Inhibition of
Hsp90 resul txlthaughi&gmanﬂuuis advantes Hase bédnem:idepin elueidatng/he gedveniabi qui tin

pr ot easone p i ke ot her, chape el ns the c|,i ent proteins
Dt *Hopao. ar FOMS giog ol s RAiBRL O oF I SeRirply PRI e mEeRFY Ve i n

si gnal transemeink Ofsatigfactosy, Bhdiber gyrdgnoﬁll‘ sorczlhd @ﬁ;bn@ratpetlaﬁs fiagseEeh shown to
be involved in the p%c%r essi_on of canpcer. | es of SUBSTI TUTE SHEET

(RULE 26)0 \senessermed i@ﬁcﬁ%ib@@twgﬁﬁ?c agezlsacpgrb%me} lcéﬂ? legdt ei ns t hat

have been i nplsbCd ttcﬁbet1B%]9é@&rtﬁ§§é@%pﬁfenﬁﬁﬂﬁ@ﬁla]@érﬁn H bed bel ow.

Her-2 is a transrre rane tyrosine kinasé cell surface growh factor

receptor thdtoweverasemplexdierworkof wanalweup@ﬁwavetege@tq csll pmvfgahe‘s aghthe

extracel | ul gp g@tgq e [ OMA rs and

an internal t>}r 0Si a&?ﬁ%né gmcg{s?a:f %ﬁac?ﬁ!&%@fﬁhftfé‘fe éselnélt bnd s LGbd
pathways. Therefore itis unhkely that a therapeutic agent that acts on one molecular

15 target will be fully effective in curing a patient who has cancer.

Heat shock proteins (HSPs) are a class of chaperone proteins that are up-regulated in
response to elevated temperature and other environmental stresses, such as ultraviolet
light, nutrient deprivation, and oxygen deprivation. HSPs act as chaperones to other
cellular proteins (called client proteins) and facilitate their proper folding and repair,

20  and aid in the refolding of misfolded client proteins. There are several known families
of HSPs, each having its own set of client proteins. The Hsp90 family is one of the
most abundant HSP families, accounting for about 1-2% of proteins in a cell that is not
under stress and increasing to about 4-6% in a cell under stress. Inhibition of Hsp90
results in degradation of its client proteins via the ubiquitin proteasome pathway.

25  Unlike other chaperone proteins, the client proteins of Hsp90 are mostly protein kinases
or transcription factors involved in signal transduction, and a number of its client

proteins have been shown to be involved in the progression of cancer, Examples of
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the external growh signal to the nucleus of the cell. Her2 is
overexpressed in a significant proportion of malignancies, such as breast

cancer, ovarian cancer, prostate cancer, and gastric cancers, and
typi cal |y WOWAYRPUA with a poor prognosis. Akt kinase ?%TIQ_SZOOSIOO%GT

serine/threonine kinase which is a downrsiteam effector nolecule of 10
phosphoi nosi tide 3-Ki nase and is involved in protecting the cell from
apoptosis. Akt kinase is thought to be involved in the progression of
cancer becaud®5) elient pratgiag bat l@é¢ Pesprimplitatedsinithsrpragrassiuicascseareapopt osi s.
Cdk4/ cyclin (ﬁs&%gplb%@s are involved in phosphorylation of retinoblastoma
protein which i's an essSential step in progression of ‘a cell through the G
phase of the cell cycle. 15D sruption of Hsp90 activity has been shown to
decr ease t hdldral if altiahsmenibraatlysosing rkmasssaeilesdrmeOerfectRafecq’pmthgr 1of

(rar 1) was Spess0at Bymal fonidtes side ByRednbdhiak Sty M futtddg, Lo
gene of tshe vnigtmlé?@rzagflrug@@a)mh If%worﬁl&icﬂan ﬂehﬁi tydésine lahﬁf: politien chae trexbntits f
screening a ¢ i br un ow stringepcy conditions n avra
orobe, and g b+ serigleondistanal odhesmstevs of the %ﬂgn%?%g%ﬁwweéﬁ%w X

transfor m ng; GeM&nt fropotAbRBs Iﬁﬁ%ngj\(élésu%cMag breGtlchnd¥p.- ovgnanTéaﬁcegaﬂm;tﬁ@q l'y of

proteins is inhvolved 1n the Ras C ERI C athvvay, referred to herein
as the " MAP cigeasad gasthigeancert, VER istypisakdy dsgeciatedrpith ERROIGIAZNDS!S. and ERI C
stands for "extracellularly regul ated kinases"), which has been

251 p! i cat edy i BeisASHER) Bredifhe REAG! RiSh Mk Mo, A& & thr ough

upregulatlon 0 . IVI_SIOI’] an_ proti eration ra protelns are
seri ne/ tifer ghospholoositide3-kitasedndds mvobzpdabi molsftingcthe velt frorg apoposinPAki nase

pat hway. However ent. at .activ y than
A-raf or C \r@faseg ﬁo%ﬁ{tg & %‘gﬂ‘(eﬁqn é%%ssmﬁl 38?%:&% g 'taslﬁén n% Seceig,gmmn in
cancer. For pexifeiatien ard suppressst afopoosis. have been identified in 60% 30 to 70%
of malignant nel anomas, 83% of anaplastic thyroid carcinoma, 35%to 69% of

papillary tm&mloﬂclﬁﬁblcﬁmﬂmm aré%vbﬁed-ﬁ‘? 1ok k@@jl@tibnccafmaﬁfoblaﬁtaﬁin@frotémw grade
ovari an SUBSTI TUTE SHEET (RULE 26) . 009/ 023211P 82008%:0??3667 - 3 -
car ci noma, ughE aB&?SP’étEacIS@Pé%BTBEfé@Sé%ﬂO afelithrghgh th a agqit &Velfd

| eukeni g5 3'D14mﬁf’{erp(§f 194 a&ﬂ@y%ﬁ&ﬁee’ﬁ%@%’%e@ﬁhie tA&hAf ﬁfé'@ne@%’ 3% of
non-smal | - cel cancer, 2%of gastric carcinom, 2% of non-Hodgkins

| ynphoma andyhihesi é}ﬁikﬁeported in gliom, saromm, breast cancer,

chol angi ocarci noma, and liver cancer. Mst bnutations in B-raf that have
been found iThefRaffamilyoiceote-oapegepes (AerafnR-taf aohE-ef avas first identified when

C-raf (raf-1) was discovered due to its homology with v-raf, the transforming gene of
the mouse sarcoma virus 3611. A-raf was later discovered by screening a cDNA

20  library under low stringency conditions using a v-raf probe, and B-raf was discovered
due to its homology with C-Rmil, a transforming gene in avaian retrovirus Mill Hill
No. 2. The Raf family of proteins is involved in the Ras/Raf/MEK/ERK pathway,
referred to herein as the “MAP kinase pathway™ (MEK stands for “MAPK/ERK
kinase” and ERK stands for “extracellularly regulated kinases™), which has been

25  implicated in the genesis and progression of many human cancers through upregulation
of cell division and proliferation. All raf proteins are serine/theronine kinases which
are capable of activating the MAP kinase pathway. However, B-raf is far more potent
at activating this pathway than A-raf or C-raf, and mutations in the gene encoding B-raf
are more common in cancer. For example, B-raf mutations have been identified in 60%

30  to 70% of malignant melanomas, 83% of anaplastic thyroid carcinoma, 35% to 69% of

papillary thyroid caricinoma, 4% to 16% of colon cancer, 63% of low-grade ovarian
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occur in the kinase domain and are clustered in exons 11 and 15 of the gene
whi ch contains several regul atory phosphorylation sites (S446, S447, D448,
D449, 1599, and S602). (Beeram et al., Journal of Cinical Oncol ogy
(2005), 23VOAURF16790). The nost preval ent nutation ?%”¥$%¥&WF¢§8A
transversi on nmutation which accounts for3nore 10 than 80% of nmutations in

t he BRAF gene and results in a V600OE nmutation in B-raf. The V600E was

formerly designated Vo99E (the gene nutation was designated T1796A) due to
a ni st ake i rfaicHomee 849k Bauett 's ssaphagcakssrdneea, i dfoenis myelmidlegkimiact-ed

CenBank  sequant 8¢ hadiid A0 Au AN R ShRALES9K 0, PRMIB Hidon as V6OOE

and the gene nutation as 99A. This correcte u rrng w e used
15her ei n. Tivascem2/aof gastricsatcirontgh 2%tof nom-todgigholypipbomk and kas been t he

activation segnment of B-raf since.it inserts, a negatively charged,resi due
o o ncf AP Sl htbs, B8 et T B R e LREE RIS 1T
i n const st utmhwgtions ACBirkRhii-Haed béen fourldds hiae fmoete ate poi AtfatiopXthag, M,

Endocri ne- Rel at ed ncer ,(2005), 12:245-262). Treatnent of cancer cells
Wi th 17ARG CBEPTIE (RS SGRFST IRITER A9 2rc KHECTSaR AR 20 | 501 BF EFHF SN ¢ he

degradati on cghtafs béVeral re%ﬂﬁtdﬂ'bﬁ&gphéﬁ{agﬁ? Gites @Sff:@f shey 94{@%@4@!‘?@, lEuQi be nore

sensitive to degradation than the w nﬁﬁ)ei‘ or exanple, when nel anona
catogw

cell 1ine AS$82)n{Bedramosithi Jfourd oX/6hioiEal (R0RAY 28R2dx6TH -M90h TRAAG,
B-raf was degr r is i.n . cel |.s. wWhi G i ild type
o rar ot her Gt PEFai nfhud RS 11780 sl Sl ot SRR R ' 0.1
G594V) \ier e tizanf8hef hata@dnshe tied3f QK geherand ecsnhgpindl YoGOEanutatidmointBrpd B- r af

when transvect i.nto ells. .,..B-raf mut.ants E586K and L597V
e hor e SObE b B e TS B SR S AL PR 17 ARG
Therefore, im706A) Rty afstiltah tNd GehBayP Gudledtidt séquchdeNMAT0UYFH. ekhef Orm i s a
client protein of Hsp90 and that_npst nutated forns of B-raf are nore

dependent ofeFRBGHCetank seawencs, is BTA97P14 3nddesigpates thnprofdmmukgian ehe wi | d
type 30pr ot &igaoE %1ge§%mahtio§%‘ﬁf@gﬁﬁ%ié&%ééd n@ﬁé%@%:wi %@%%‘dlowl)-

Raf-1 is a MAP 3-kinase (MAP3K h when activat phosphoryl ate and
act i vat d5t héersay. i Théy mhiatiomisrikougbetoiniindc praspldirplati¢miaghesadHRitionasegmeEnricE .

Activated S TUTE. T 6 .2009/ 0 / 008/ 67 - 4 -
ERics. pl ay aft TREOR oG e i e Aot e SRR RIS Vea i
the cel |l di wites, 059Call 8502 samd phissesults dedonstitufivedy snive Btiadin et cel |

Y phora. chARERTERTBty (iR Mo et e easar R C oG R oL
Ol |y A O 2oL Lo QU Sh B MRRES, R SagRaiye o Lher 2
20  stimulate the degradation of B-raf, and mutant forms of B-raf have been shown to be
more sensitive to degradation than the wild type. For example, when melanoma cell
line A375 which contain the V600E mutation was treated with 17AAG, B-raf was
degraded more rapidly than in CHL cells which contained wild type B-raf. Other B-raf
mutants (e.g., V600D, G469A, G469E, G596R, G466V, and G594V) were a found to
25  be degraded more rapidly than wild type B-raf when transvected into COS cells.
However, B-raf mutants ES86K and L597V were not sensitive to degradation when
cells were treated with 17AAG. Therefore, it is believed that wild type B-raf in its
activated form is a client protein of Hsp90 and that most mutated forms of B-raf are
more dependent on Hsp90 for folding, stability and/or function than the wild type
30 protein. (Dias, ef al., Cancer Res. (2005), 65(23): 10686-10691).

Raf-1 is a MAP 3-kinase (MAP3K) which when activated can phosphorylate and

activate the serine/threonine specific protein kinases ERK1 and ERK2, Activated
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arise fromB-cells are sonetines categorized as diffuse |arge B-cell

| ynmphonmas. About 60% of the ALCL case that express CD30/1(1-1 antigen also
have the chronbsonmal translocation t(2;5)(p23;935) which fuses the

nucl eophosHOFN¥#BRA1B23) gene to the anapl astic | ynphomeP&i/HE80308P6¢] gene
and results in the oncogenetic 10 fusi oftprotein NPM ALK with tyrosine

ki nase activity. Wthin specific subtypes of ALCL, ALK rearrangenents have
been observed in the foll ow ng percentages: 1) 30%to 50% of pl eonorphic

ALCL, 2) nor&Ksnlwy Bompsrtanaplsihsiepatrolofeeneaxprrssion wvalyedinghe sehl | - cel |
cases, and ‘&)viﬁ?r?/%}tc‘fk %Igcgp%s‘?{ 1Y BRRRAHSIdn e CaIF mideithon, N\PMALK i's able to
transform both fi1bBroblasts, A

emat opol etic, and Imary bone marrow 15cel |

p
lines, and i t ' t i ' . way and the
t hrough act i@gﬁggﬁq%@eﬁ %Wl pa@é‘%%’;&nﬁﬁé églg%&ré‘&ré} 5@?@%@ pr ot ect
agai nst apophaositaizet bg ulghexiptessiac bl CBE 0/81- 1 chtigdno SXLGE hoydallyasisdsdton8Tki nase
(PI-3 kinpase),, syrvival th . (Duyster, etal,., cogene (2001),
01 5623. 863 741, RPHFUR e THaRSt BEcsvetRYN Aties 8 80 B on SO BhPueo Casry thr
i ncubation efisd\irith B-teliR 4Ry REfetin@s Mibdorioed dsdiffideNarkb 8- 1DRPESAAL Nnone

ansanycin, 17AA c'has been shown to disrupt this association resulting in
i ncreased dederd?h ehthe ALErase aherdpress G0/ ke antigpr plso havedBs and

apopt osi s. i al .. ) W}QE I 20 1679;
Bonvi ni, et gﬁ?’?{" n%é%nggéaégbéﬁ’%gﬁ), 6 aigggséggg@()p%ﬁ%ﬁ% r%gﬁs 0?3' ng
protein of Renestoslxranaplastic lymphoma kinsg (AlK)gepe andaeydes infheamcegeeetigene
25fam | y.that .i nduce ar..transformation. (i tu ogenesi g) by
non-r egﬁpat %%f“i?i RIS 'é’slggﬁ'é# s (Eﬁleﬁ(é%as%%c W lé'hgﬁﬂﬁq %Peg%'ﬁﬁg@ﬁ%o? h v-scr
and i nhi bit AH@,@&%{ fedah@gamentslsﬁ%)béeafobﬁﬂvﬁd_riﬂdmethfbllmingtpafcentsgq@r Q) B?*’Jf’apr none
receptors in a conformatijon ahl e of bindi or none wit [ affinity.
I nhi bi tion 69?‘1%8?3‘8?%%’ &Aﬁégg%b) I’E%@F@P&B@J Amersuopts B Los ot ul | n
treating honopneransiResipées mWw ﬁm%mgmgﬁomﬁ%?ﬁc ABOELerNpMUBSTI TUTE
SHEET (RULE 26) WD 20091023211PCT1US2008/ 009667 - 5 - p53 is a tunor

suppr essor  gildt isiahlettp frensfors beth dibrablastschemagenodatic. apdPriapsy bersi marriit at i on of
the moat > cogebingsoitis B @RAY bl ffosR heoliTRR KR GRRSf B BPHueliTY: On,
p53 nut at i oactivatiarssiodioaptedipadet@rgamme (PL Pizamma} iasd toirbbct agamsidpdplosis been
shown to i mth?(r)l?g%titsvgc{ivation of phosphatidylinositol 3 kinase (PI-3 kinase) survival pathway.

(Duyster, ef al., Oncogene (2001), 20:5623-5637). NPM-ALK has been shown to

associate with Hsp90 and incubation of NPM-ALK expressing ALCL cells with the

20  benzoquinone ansamycin, 17AAG, has been shown to disrupt this association resulting
in increased degradation of NPM-ALK and induce cell-cycle arrest and apoptosis.
(Georgakis, ef al., Exp. Hematology (2006), 34(12):1670-1679; Bonvini, et al., Cancer

Research (2002), 62:1559-1566).

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

degradation.

Hsp90 is required to maintain steroid hormone receptors in a conformation capable of
binding hormone with high affinity. Inhibition of the action of Hsp90 therefore is
30 expected to be useful in treating hormone-associated malignancies such as breast

cancer.
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5Hsp90, but nutated p53 forns a nore stable association than wild-type p53
as a result of its msfolded conformations. A stronger interaction with
Hsp90 protects the mutated protein form normal proteolytic degradation and
prol ongs i VO WW®MAfe |n a cell that is heterozygous FoVUTHIEAEE7 and

wi |l d-type p53, inhibition of the stabil-i5zing effect of Hsp90 causes nutant
p53 to be degraded and restores the normal transcriptional 10activity of

w | d-type p53. Hf-la is a hypoxia-inducible transcription factor that is
up- r egul at e@Sdisdetbmpbivppseyips Rrafeindiat Fanes cellsyele arett aad 2aRePIR§n MBAER™ i ons

H f-1a assogji | 3 | . tein and
s, deqr adedo [egr s Eieds KR h RRE PO e b B R SERE R e
Hif-1 a to acmninlgeteticaheratomyfbend inichicetdul ctlfs. tho addiforf, pf hmauntiavnts ve

transcription compl ex that associ wth.h Xi a; response. el nts to
bt vat et hENPRARECT ARG P BRSSP s R Re een eGP B RrasE v B (Ve

| ncreasesl Rigfsh®, biitmaa e pb 2 Faiths\Wi hdte stableasswerti fiethas Waldipapis a2 afesit
prognosis. There are two cl asses of PKs: @rot_el n téégf’sd ne | ci nases (PTKs),

whi ch cat al 97#s MilgeopRRsmplions: dhstmeenintyschen RItH welegiidie myiid: he
serine-thr egmt&{?r&rﬂﬂﬁﬁﬁl ré!bﬁ@: g&%’rgd’%?ibﬁ%&&%ﬁzln Zfis hAIRIRNITRIOY Hadfs! On of

serine or threonine residues. factor receptors with PTK activity are
known as r ebetptogygauy fagnutated amhwid-typRada pinbibitioprof gerstabidizinesadtectofe a fanily

of tightlYr ted en and.th berrant activation of wvarious nenbers
of the t am FyPCiaBiss RS K dreel 85 fiftca PR kBl BlactesbRL roci e

Ki nase fiam hytivimof béldeiyw 83d | nt o subgroups that have simlar structural
organi zati on and 25sequence simlarity within the kinase domain. Epidernal
G owt h Fact enf.BeﬁQE;ypéxiéEﬁﬁf a)blld t$an@cf dp&iﬁb@'ict(?fthdtMﬁ-ﬂ&la&dwb@wnﬁﬁéﬁn
receptor tyrosjne kinase famly of growt actor receptors, i ch play
critical roFditionscEndennermalaxygen coaditions Hirlioassasitesarith ¥on (HRpal-.

Activation andf&l!i'?‘?ﬁLjﬁlﬁﬁi’%@ﬂp%s%&ﬁir%in!%d%&éfaﬂe&i BowRRdchicenditig@nd bi ndi ng
which results in hetero- or "honodi neri zation 30 between receptor famly

menbers, wi ithikiitbisagwsistionandpirysghisd ¢ tardcomulste anjsompleysyithetifilidee domai n.

Stmsri Tite SRR Pl B Rolehs SRS P B n eltle BBl

t r ansf or m ngctyamwhdirérmctiptionaf (Vb eadoplinkgrovibnfactod(VEGHE). Ineredsed)Hafwt h
factors. Activation, of ﬁ]GFR tri qg S a q%ascade of intracellular signaling
pat hvays i nyBINARPIACh Y Incrseped ?asz§55 PP BRENYHe ras/raf/ MAP ki nase
th ival . (th Ki / Akt th : f this famly,
hcl U ng” R S RSB BN BB G e KOaPRE Ao i r

t ransf or mat pRésphdkyRUSDES tyfsireWifRe FRIdUEN) @R The Serdle@hrRRE8iA6 kink&d (STKY), aber r ant
or overexpression of EGFR and/ or overexpression of its Zﬁ%l fic ligands

(Gul | i cRO Bwhiclyeatalyae the phogmhgylatiogof geringepr thygening repidugs. sewibdastor | nt .

Oncol . (199 < 2ol i 19K : I [y A G Lok (1995); 1
9: 183- 232, fHoepidiedy ?’f‘?‘éﬁﬁ!‘%@y knbin @ireaspla blrosif¥inas¥ W¥ceptBfBirdline

kinases are a family of tightly regulated enzymes, and the aberrant activation of various

members of the family is one of the hallmarks of cancer. The receptor tyrosine kinase
family can be divided into subgroups that have similar structural organization and

25  sequence similarity within the kinase domain.

Epidermal Growth Factor Receptor (EGFR) is a member of the type 1 subgroup of
receptor tyrosine kinase family of growth factor receptors, which play critical roles in
cellular growth, differentiation, and survival. Activation of these receptors typically
occurs via specific ligand binding which results in hetero- or homodimerization

30  between receptor family members, with subsequent autophosphorylation of the tyrosine

kinase domain. Specific ligands which bind to EGFR include epidermal growth factor
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10 references are incorporated herein by reference). Aberrant or

over expressi on of EGFR has been associated with an adverse prognosis in a
nunber of human cancers, including head and neck, breast, colon, prostate,
lung (e.g. WONG®®521hdenocar ci noma and squanous | ung can‘ifé'?/‘iszo‘li‘(ﬂﬁ?ﬁ%
gastroi nt estl nal cancers (gastric, colof- pancreatic), renal cell cancer,
bl adder cancer, gliom, gynecol ogical carcinomas, and prostate 15 cancer.
In some |nstances over expression of tunor EG-R has been correl ated with

both chenor 45050 drsagorpiag ar%bfacmr&ﬂ@@smm@egulmwd SOMANIRIEAYRY Res.
(1999), 19: %g&OISBAcygﬁ‘lﬁﬁOf EERR-tri % lcas%&%‘?fntl(aéa%’st?ﬁﬁl rlfkgﬁtl'ﬁway‘é‘he entire
C erein by

t eachi ngs of each ese refer es are incorporate '
reference). iGelvadiinibbth celldirgmolifestiap he ras/raf@dAP kiteae pathwaiand suvivabct i vity

of EGFR, ha found 20t 0 e i |ou bset | ung

cancer pati Zhht%ﬁ?hlg?seﬁ%}@awtag}'i ﬁ'%‘fr% ﬁtl? fﬁ?ﬁ&slp d'f%g ﬁgfg grﬂaﬁnz ‘of EGFR
I n the psesdagebeh ditdtly ihiptisfedrint@Nilsr Warsfr@yesh. two to three tines higher
activity than wild type EGFR In addition, wild type EGFR was internalized

by the cel | A afflbdefRuhagih ciad dre bssdBiatell Mitheberradi 6f @ve?é(pfﬂs&lalﬁlbf EGFR was
internalized more slowy and_ continued to be activated f up.to three

hours 25( LymHR @td/cmovereméssw fatsgpeciis igands&iulligk, %diffe# ﬁé” ((i%%‘é)
350: 2129- 2139, 87@1‘3‘31\@3?]&5@:11%3@9@51{‘9% 91‘0%/91 §®9§5%276%f Eﬁﬁﬁﬁaﬁ@rbﬁr@zrn by

reference). d i omas are anot her cer”that 1§ characterized by
anpl i fi cat i dlev.abetiobrHematdt (1895)of9: h8ﬂé3wﬂelgenaaclm15 foeactmtmsst common

mut ati o in f ons in a
runcat 8 gsfeithees i mAROTaleR dRrelitist SRl S5ERSy & PR ufTRtiGfe o
domai n ar e thepbeen askosiateld vﬁtlsanrngbasgbmgnm ih @siuehtber of Huinan oaHcads| moludmgcal | ed
EGFRvI | | % %\’%Ee sed é(g about hal f of &4&#} bl ast onas. SUBSTI TUTE
SHEET (RULE %fa“ b o PRSI AESS adenocarpipp®a pRd s unabl e
to bind EG- s@%dﬁ@ﬁﬁm afkcePRSvAFRE st}d;ﬁttestﬁnal dah 838 trabiie REMApANCrdabl )OS T NE

ki nase acti vi tY 50 co-hgurl fi ngsa wi th EGFRv] | I(kla%ldl cati ngé}{chat ).filspQO

conpl exes wirend E(ﬁﬂqawqu bladdsr eapger gligmad gonqcalegisak orcipunasedndriyestate a
benzoquiy 90”‘§m?c@§81%8h1@n?s%béy 84di&y ré/@xan%{@hﬁofr%ggﬂa%é&éoﬂ%l Rii@si on of

EGFRvI | | i cating that 5|nferac on wt essenti a to mai nt ai n
hi gh expr esdothrchemosbistande dEGRROPL progmcam(beloetrcé Ae-tzccaber Re3. WP 10221-

Bi ol ogi cal tr 0 nt| r a s of
whi ch are i%g’p;plg’r a%l aghgf&d"c @égaéfere ?%ge éﬂlllé t%a? S gacg ﬁ@-ﬁg rate that
i nhibiting téfereacdsiaw 1hyorpc5raﬂd&;h91@mlsﬂaf‘erce1fcé)ectl ve strategy for treating
cancers that are associated with i nappropriate EGFR activity. 10The nenbers

of the type defitini} ® tinaftherapzand sfent HaOshibRs e AabAs JfFBORR] Bagteah ehmt- der i ved
20  to be highly efficacious in a subset of lung cancer patients that have mutations in the
tyrosine kinase domain of EGFR. In the presence of EGF, these mutants displayed two
to three times higher activity than wild type EGFR. In addition, wild type EGFR was
intemalized by the cells and down-regulated after 15 minutes, where as mutant EGFR
was internalized more slowly and continued to be activated for up to three hours
25  (Lynch, et al., The New England Journal of Medicine (2006), 350:2129-2139, the entire

teachings of which are incorporated herein by reference).

Gliomas are another type of cancer that is characterized by amplification and/or

mutation of the EGFR gene. One of the most common mutations in the EGFR gene is a

deletion of exons 2-7 which resulis in a truncated form of EGFR in which amino acids
30  6-273 of the extracellular domain are replaced with a single glycine residue. This

mutation is called EGFRVIII and is expressed in about half of all glioblastomas.
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grow h factor (PDGF) receptors (PDG- receptors al pha and beta),

col ony-stinmulating factor (CSF-1) receptor (CSF-1R, c-Fns), Fns-Ilike

tyrosi ne kinase (FLT3), and stemcell factor receptor (C-ki%ﬁ)ﬁ' FILT3 is
primarily &PPELE on i mmature henmt opoi etic progeni t oFCSTUFIOYBNGT at es
their proliferation and survival. 15Hemdtol ogi ¢ cancers, al so known as
hemat ol ogi ¢ or hemat opoi eti ¢ mali gnancies, are cancers of the bl ood or bone

~ i ncludi ng_| eukepi d . Acute myel. leukemia (AM
e B e onl ERRATIL SEHRSBIRe B AT | Ok et i BB ISBRSER 0006 of
all ‘acute | ek Biedehondlty. (fspsh LiLoaidsGiBOPRY N inaic&i%ahatlr@sgg@oo (See

e.g., Lowenberg et al., N g . 1051-62 (1999) and Lopesde 20
Menezes, et cemplegtsiwith EGRB&HI. Rdgreoydeo0 intibpiter)zekiagamyim & bepzpguisaner

hi f . Tef. ' icfH
teachings of, b cmra?lhﬁ{oﬂlé‘,;ﬁ%g%ﬁo 'dQ&QJsQB{eae&gﬁg:{%/q %@éﬁlﬁg‘fﬁhw%mg tffat

chenot her apy can resu etée remssi term di"sease-free
sur vi val 5r atireerhetionAbith HspS@hioedseritddtonihtamdogi exprebSion deatshd BEGRRVIAM. each

year in the United States. Approxima 70 % | ress wild
e ElTs SigStE b Spirp AR BRI AR Sintmiry LBy, e s a9 Heeieehy o
mut at i ons WidaeRingLsuAHicH dte GO0kttt her@h by &ttt @) Firllehe rdstRs HiiRGHtrRk
activating nutatrons have been_ identified in A patients: internal tandem

dupl i cat i ongha imhihitingsthel agdiviity of Fspt is on eifertivp strafesy foatreatingicargsrohatiae ki nase
domai n. FLT3:L1: -t i eQts is indicative of a poor

prognosi s fgsfs%t%}rcg}d{}tgld}ﬂ%?\odir?% palil?gﬁ%vgtgi/\ho are in remssion, FLT3-1TD

mut ati ong a .00 Fri . | 3 pse
rate w t1 65{@3 %’{ég‘;'?g‘? i%tgn s@ﬁéa@tl %gﬁlé Plfeérgrf'&‘?(g’tt oé‘rlllﬁé gﬁg%egﬁ%@d\%tpmgﬁt El&é@rs (see
Current Phagromak fidcios §PDOES regept¢i2 (BBEGF rdckp®440pliadind betah@olony istimutaéiag hi ngs of
whi ch are incor d herej ref erepce)., The.pr.ognost.i.c.significance of
FLT3 nut at | g"r‘?gf"'@%%@#W@Q%ﬁy%ﬁa{@)%ﬁ‘ww&%%ﬁ?1'[115%?’/ 3(‘3%?&?68/ 009667
- 8 - in cliél fdlor Bcoptbe@-160IGESIISs phmhriFleXprefed s imnf@fury/ hdigatopdidicl N AML
and may be necessary for the devel gpnent and nai ntenance of the disease.

M xed Li nea§tosewitfresndreaylptes thelspeplifeationgndsyeatalons of chronpsonme 11 band

g23 (11923) _and occur in approxi mately 80% of i nfant hematol ogi cal
nal i gnahéi eSeantplogic Gureess, abpUinowaaeshematalogic ar Aematapeigticignlignaneigs. are1 123

trans! ocat | pihdiawe dRARRLAIBR. hrbs; REREMKI e ST bAIZ ALLR0. OF
naa

hemat opoi etic progenitors in vitro, a sec ry genotoxic event is required
to devel op healogericas leThemia (AMIa) is & clong heonatopeitin stemetlyskamiE tH8 and ML

fusi on gene_expr i h consi st ently overexpr d gene in ML
o e Ta o rERESE QR 0B ah U8 FRBkGrHRTH SLAPbIN VIR SR OP e |1 )
ML fgsi on @emnenrsps e.lgsiLeWehtr?Ig%teﬁ., _HcETgeJJMMaIQ@ilm (g%%ﬂg@nd Iililadsgmgygzg
perio ee o, et . 1. 0 i.ni.ca vest.i i on . : - ,
the ent é&e P&Eﬁ’rﬁjgﬂg‘? ?‘Fﬁr%?%(%ﬂgbrlbéaﬁgéﬂ'%?tlr‘g?éﬁgt@h@%‘%‘?"g’?ﬁgp‘%‘#ore, it
is beli eveddifiahceshrEIndrpdiated By kdfereRs) \Wﬂe'cﬂerﬁé’tﬁergﬁw@inqm% c&hflete

mai nt enance of ML Tgsee Arnmstrong, et al., Cancer Il (2003), 3:173-183,

the entire resgissionsgihe bmedpmediseaseensuyivalatedor ABHes eboutpg“rwitlesbonte) . The
FLT3-1TD nutapy Q&tﬁﬁiﬁhﬁ%ﬁrg&?ﬂé& i'n%@@f?fr%d S%?&%?Mﬁ%ﬁﬁua?efl 64 & AML
d some o ‘acute Ty nphocytic |

nyel odyspl asti'c Syndrone an cases eukem a (ALL)
(Current Phblastaerprtisoald PepsFOH3 aRDABHL 251%:t3 4t 38 57 3xprésk FRTR&nabeen shown

anti bi off . (HERD AHRLPYS HER B Liste0r Yt ehais BT 2SR W= SHUBETE he
mutations have been identified in AML patients: internal tandem duplications (ITDs)
and point mutation in the activating loop of the kinase domain. FLT3-ITD mutations in
AML patients is indicative of a poor prognosis for survival, and in patients who are in
remission, FLT3-ITD mutations are the most significant factor adversely affecting
30 relapse rate with 64% of patients having the mutation relapsing within 5 years (see
Current Pharmaceutical Design (2005), 11:3449-3457, the entire teachings of which

are incorporated herein by reference). The prognostic significance of FLT3 mutations
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association of F1t3 with Hsp90. The growth of |eukem a cell that express
either wwld type FLT3 or FLT3-1TD nmutati ons was found to be inhibited by
treatment with 17"AAG (Yao, et al., Cinical Cancer Research 2003)’,
9: 4483- 449%0 W24t re teachi ngs of which are i ncor por Bt EHS2ES/089647 by
reference). 25c-Kit is a menbrane type -184 receptor protein tyrosine

| ci nase which binds Stem Cell Factor (SCF) to its extracellul ar donmain,
c-Kit has tyrosine kinase activitﬁ/ and is required for nornal

henat opoi esilgclinigahsiydies syagests fahELThplaysa driviegroleiAMLiand maydsdi ndependent
tyrosine kiMEssdf forthd deverdbeRNAG ARRAAL Gin diRthstincont rol |l ed cel
proliferation. errant expression and/or activation of c-Kit has been

i nplicated i i t i , i ce for a
cont i but | of 3R EREH RhXafle (PR LIRSl BB fin, bR AR BHAE O T o
| eukem as afftl g2@sandaeklr it apposimaBilBEI% bfirfarfHERatoldRidaEmakgnantA€s and 10

2009/ 023211 008/ 009667 - - small. |1, lung cancer, testicul ar
cancer, nd%ﬁ‘ﬁé‘ﬁ%@?@%@aﬁhﬁ@%@‘r%ﬁﬂ?ggﬂé%ﬁpsﬁwgﬁﬁfﬁﬁb?:e PRI Sher vous
system | n agdisehidto enkortalRasorddeBmaidpbiciap@deridrdinaytd)@ séconhrg i N
carcinogenesis of the fermale genital tract sarcomas of neurqgect oder nal
origin, and&RAUNHS FYEEISIreqHLEA [adsvalopdenksimia ckhevf s B sHRE SFrEPidaRrst osi s. (Yang

et al., J Chi : ; < 5 M j Clin Invest.
(2003), 112:bﬁgfg%ﬁ]g%%?m?%qgﬁ%??éé%e%? |Sr§é11ggg)l? th\eéeﬁﬁi)g‘%}ls{shegg}e' references are

i ncor por at edvérexmessedgeneai Mldnisd)LT3c Mareovegst s drersthown thay abiévateddLTEnt
protein,Qf Q 90 inhibitor. 17 a nzogui n ans cin, has
been sndfin (R EE M R0n A0 Ploedbigh iR R ICARE FRE  SORPRIGT wkemi
cell line tpetiod@ed0ns eaakyut afClimical Imesdiddtion (XD05)yR15:089-829, @lgegities tyr osi ne

ki nase that is .a cljent protein of HspQ0 and js encode t.he
pr ot ooncogeFFé‘?h‘P%sdﬁJt“gEf}'t %e GCGTRORd Bt 'r% e’?’ﬁ%z)ﬂ‘(eé‘&%r& it ésfcl{@%‘@@ they I}ég"ar?’s catter
factor (SF) ighfilyi8ehvaslediRtheldeabiindt akd Mefntph &HIMMO&L ArstMi, el'%nd | eads

to a variety of ‘cellular responses such as proliferation, survival,

angi ogenesi §/ BGatCeER003) 3: 173 d83he enjsn tepehingspf whichtare micagporatast i | ity

I nvasi orf?angg I }eg%cgsorphogenesi s (Ma et al., 15 Cancer and Metastasis
Revi ews (20 , : 9-325). c-Met and HGF are expressed in numerous

ti ssues, al LU -Y dolg J |51 J, | ! ly to
cells of epﬁpﬁgg?gﬁfgndu mséﬁgﬁgﬁgfé%rr?%{oﬁ?i{égg%g ?cﬁg%@%ﬂgﬁé %GF are
requi red f osymiosmaindsemraiascanf davelyophecticdadkemia/@ lod6usawn t o be

i tant i | 1. m ti. | | i ti d ival, h i
i 1 or ont i af e Peue 248/ SR 4T rensi onal *tubul ar ' structures
of 0- et - antlb) HecReen eyt fodta e bR atpal b Tast § Fifpeniions 9! &1 €7

di ssem pat i @isameiniafiNBiIStiOthat Mhibey EIspI0 dLtiRiy) hasberashowk td\Bérupntlé or HGE are
hi ghly expressed. in nunerous cancers and their expression correlates with

poor pr ognodtsecipiirofdiligdentisp). dhe gravgh ebleukemia sl that oxpeesy eitlgs wiidas.- 7355) |
For exanpl etypziirmM‘?HT@Q?Btr&Ftaﬁ%%s@md!a@B@iyﬁ%d5%%515'&&»bﬂqexpressed In

a nunber of "human cancers including hereditar sporadi ¢ human papillary
renal carci hdhea0 (Bearet o e CaneshniResdaodd 20@Daf-4483-44M3athe entirei nona,

met astatic pegagn%q%qg%gmg%?%ﬁe éréin%ﬁéc%r@f? s, esophageal cancer and

gastric cancer. ication a over “‘expressi on of c-Met has
been s h%m E:-q(] i aaxge%l%gr?é t?/ge m }er(}epl%grt pr}ot@%%l%rsrl%le Ikin%seg \lvhich Bihds Stem Cell
Factor (SCF) to its extracellular domain. c-Kit has tyrosine kinase activity and is
required for normal hematopoiesis. However, mutations in c-kit can result in ligand-
independent tyrosine kinase activity, autophosphorylation, and uncontrolled cell
proliferation. Aberrant expression and/or activation of c-Kit has been implicated in a
30  variety of pathologic states, For example, evidence for a contribution of ¢-Kit to

neoplastic pathology includes its association with leukemias and mast cell tumors,
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30 cancer (NSCLC) and small cell lung cancer (SCLC), as well as col orectal
cancer, and the Tpr/Met fusion protein has been shown to be present in
human ost eogeni ¢ sarcona and gastric cancer. Families with germ ne

mut ati ons VRA%4BE3at e c- Met ki nase are SUBSTI TUTE SHE‘E%TIE%@PP@“%}' WO
2009/ 023211PCT/ US2008/ 009667 - 10 - profe to nultiple kidney tumors as well
as tunors in other tissues. Nunerous studies have correl ated the expression
of c-Met and/or HGF with the state of di sease progression of different
types of caftel cell Wag gancay testipyar capsesrand ispag sancersof hegagtroiptegiggal ¥l ner eas,

brain, kidneyy Qyarj Ol ad8iioh, c-RIH {]’&J&ﬁ iRARGRES pl q%‘% yRlihdi ty of
targeting rece%tor t@fbﬁﬁ%g&giﬁgggﬂgb?ﬁ& fhat érg{%ysre ua?}i ad i n hunan
cancers is ichicinogenesiedf thy ferhale genitab st sarodm@E daeavettadaeti origiBand Abl i n

chroni c nyel.ggenous,,| eukem a_an -Kit _in.gastroinstinal st nor s,
Fer copti i SOREPTS e R Ssdhilef nith hetrontRRblc s kRt s M oo
NSCLC t hat [2008),dy 311851 8616 WiskGEHRl, JCinmaeldst. (@DOBY,i /d21Cel -e3935tiR ehtirfe t ar geti ng
c-Met in the treatnent of humapn 10cancers and .several snmall_ dr nol ecul es
that i nhi bi feaeblmor@ﬁ@l %{fh?ssﬁffrggﬁnpﬁ aa%%%grﬁ@ﬂﬁwr%%@??n%efr-gﬁihé% t hat
target specipbdLshblift@bd £ Bl protdif bf Hsgvo! Al Hishoh Hhidifo®ab ARG, gancer but
eventual |y fail due to additional nutations which allow RTK to maintain its
activity i nbenequnesanseayen, hagdeer thgwnie mducecapoptopis in Kpami: heells,-appt

i nhi bitor S%é‘?:“:zﬁ}&%',"mg‘lé‘&ﬂm gm %neatmtq_l%}t%gs ﬁ%ﬁ(@ﬂﬁ{n"%m type c-Met and sone

mut ant s of een shown to be 1nheffective agai nst other c-Met

mut ant s ,§Ber.t . X 1 r , a need
exi sts tlg d&/l\gagspa ﬁeggsngfnt?’ focggl%g%%g?hhéfggéhﬁt% gdt%ﬁgt? H‘réé%ﬁ%“g lggﬁcogéﬁ}gssi on
and/ or act i vetMetqfrotoendeiens dHepatdicftt greavth favae HGES (aldorefericl &y apeattercs t hat

directly inhibit_ csMt. BCR ABL . ogopratein wth tyrasine | cinase
Sctivi ty anderreoBRiihgadie irmd GeteStrahnn © oyt mgdids e tuebnit
(CML), W t healubihepbnsel sivAtas @PdlFerdiidd) sawta@aﬁgw@heﬁxtvmphﬁbm%%i fsstALL) and
with a subset of patients with acute nyel ogenous |eukem a (Al } In fact,

t he BCR- ABL reseugianesqatierings awtifiby inyasipn and brangbinegnorgpbogesesip@iis eifs wi t h
CM., 20%4 of C%gwrtaﬁldqWeM}rﬁ}slﬂevé%k?O@ ,'2'2%@@232'[ Ot band gg#‘téﬁé'eﬂg%é i of

adults wth AM.. The BCR-ABL oncoprotein Is ner at e e transl oction
25 of gene semeencissuds; slithougk theirkBprepsion winarmatlyownfisedgredmminanilydhcelsosome 9

into the BCR:-seque r sonme 22, .brodugi hi |l adel phi a
chr onosone. ° éﬂéﬂﬂgﬁéﬁgg@%g’rﬁ%@n énéﬁeséﬁ%\?\ﬂy't B(B}E)‘lf}%ﬂ@]gg} Fg%re Ry fCPF ree
al t er nat i ve notnialrerainenabicn tiedehsymnP 3 Bwe bédnl showa 1dObdiipoftaht inaelll p190 Bcr - Abl
whi ch have unr egul at ﬁd Llﬁer osi ne ki nase act]{ Vi t'éﬂ'firhe p210 Ber-Abl fusion
protein is MERTY: FefPalitaionand syl aipphogenindifiecentilion, Fa8 OERIZAINN f usi on
proteinzgs gPSUinknkRRalasuNs selietedi(. B, Akhl tulRidrceld, ad fénffioR ). associ at ed
with a variety of additiaonal hematol ogi cal malignancies including
SUBSTI TUTE Hrever( qstegulatipn of c-Met and/or HGF is believed to contribute to tumor
growth, dissemination and invasion in several human cancers. c-Met and/or HGF are
highly expressed in numerous cancers and their expression correlates with poor
prognosis (Christensen, et al., Cancer Research (2003), 63:7345-7355). For example,
25  c¢c-Met receptor mutations have been shown to be expressed in a number of human
cancers including hereditary and sporadic human papillary renal carcinomas, ovarian
cancer, childhood hepatocellular carcinoma, metastatic head and neck squamous cell
carcinomas, esophageal cancer and gastric cancer. Met gene amplification and over
expression of c-Met has been shown to be associated with both non-small cell lung
30  cancer (NSCLC) and smalil cell lung cancer (SCLC), as well as colorectal cancer, and

the Tpr/Met fusion protein has been shown to be present in human osteogenic sarcoma

and gastric cancer. ‘Families with germine mutations that activate c-Met kinase are
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WO 20091023211PCT/ U82008/ 009667 - 11 - granul ocytic hyperpl asi a,

nmyel ononocyti c | eukem a, | ynphomas and erythroid | eukem a. Studi es have
shown that | owering the expression or activity of Bcr-Abl is effective in
treati ng B¥O2RHY}HLi tive | eukeni as. For exanpl e, agentBCHUTHE68Z203
whi ch | ower 5 Bcr-Abl expression have béEen shown to be highly effective
agai nst Bcr-Abl |eukemas. In addition, inhibition of Bcr-Abl tyrosine

ki nase activity by Imatinib (al so kngown as STI571 and J eevic) induces
di f f er ent | aPToFs (st dRay tamards svell o8 Samears i Qtharitisprcs NpEeIoas studiss ¢ i ve

| eukem a cellg c}aﬁreﬂté-dlrihé/&ﬁ?es@i@ggFg-g[féttaB@or HBFRA t?@hﬁte‘@fhﬂe&@'— in the

chronic phase, as well as’in a crisis, treatment -with Imatinib
typi cal | y wptdgrassiduofdifforeshtyped afrcanddo(ieeleding lungneodon, beessisproptatet ivenl arly in
t hose patients whqbvverlgz in a blast crisis be%Fre rem ssion, the rem ssion

is not dur aBFE B ARG B iR jlorpary sKin, apd pone faBe]il ops’ mut ati ons t hat

cause it_to.be resistance. to |lmatinib. (See N palli, e l.., Cancer
Resear ch’ ( 26@?[)’?11 %o&%@eﬁf\lfg B EPRR b"‘ (Eoiat lé?asgs[ w&%&%ﬁy@%%é #00: 3041-
3044, the eRtmacdneérs v illgSratdd BaBH sRtekhTGIEtEaPFHIAE Baf-Abl MChFded at ed
herein by 15reference). Bcr-Abl fusion proteins exist as conplexes with

Hsp90 and aP@elogenays Jeuliegiesad &-Rih breaskeingiel Siomst msd dlereeplinm Berdd. |1t
has been Shewe,ga?@sging%tamﬂm,and Fegsrﬁﬁ%&t Ngeﬁcqﬂmav&a)&re;gmaketal otic that
wth Hsp90, r

di srupts the association of Bcr-Ab . results I'n ot easonal
degr adat i onE6FRBdTonzgsllingredtidenciurxésts fap tangetiog s-Niet iBthe-tiigimdneokkuman cel 1s. 20
Hsp90 h bee tahl anal yvsts .t. C . for the

survi va?éof g%ng?%a H\gcl}éérl %?l?éhggﬁ]%@ﬁ%ot%\%b@f%lpﬁ:lggcégr%icgﬁgﬁ[ rmexpressed in
many tunor dyzvebprieadi Kawévey thdradies thatmigetspesifiaRTKgiftchiweak twvetl dhidallynfok he

survival of cancer ce|lls and that cancer.cells may be,nor itive to

i nhi bition BFaHN5apFef h%fr?"ﬁ‘&PﬂL?i 2y e gqadéﬁwn%‘@%tr%ts ‘@%&&ég’wﬁﬁéotypi cally

have a | ar ggamudThas a&fvit?‘i'ﬁ Qs TR RYLT KRB ertheQBEAREALMENS that are

dependent on Hsp90 for folding. In addition, because the environment of a
O]

n s arng . .
turmor is typhibtor UL BEH philebighlynffepisd rgainst wild tyrerprMgbpnd spaeireiantgef dosi s,
etc., t r.eeld i : é—l%ﬁ rvi yal .
l\/breovelrlj'k,;mi ?1%? ti%gﬁg&&ﬁ%@g@g&icrfgtfgée{gﬂg\eﬁgﬁg%g{ﬁég% ti n E|ﬁ-‘t§§|c @85%8%’:‘@ }e{&nunber of
oncopr ot ei nFrcagena@loN4)ng3 108 HdiR3)r #berploos, 8 nesexistatosievélpp how afititabars nmaki ng
it an 30attpactive target for an anti-cancer.agen ln f enzoqui none
ansanyoi ns. arpaiffes B Rl B o3 e oV S8l @95 Bvtery s  @fferent
2009/ 023211 pedianfsaOhad tepeatics thHa? direqilgtinkibit ciMeduct s t hat i nhi bit Hsp90,
has shown evi dence of therapeutic activity in clinical trials. Al though

prom si ng, BERzABLIiHaNEcoprBENWdihngrosiad HinkdecdctivitkeAridviak bydassauidtédewitf r om a

nunber of limtatiops. For exanp) e, they have | ow oral bioavailability, and
their 59 ni Elgamgmm&gpw IGpgRe @@ﬁ diiteisubset ok RAIERSS MIRACUE R addi ti on,

they are mejadbtaRdel®émia (ALL) and with a subset of patients with acute myelogenous

leukemia (AML). -In fact, the BCR-ABL oncogene has been found in at least 90-95%
of patients with CML, 20% of adults with ALL, 5% of children with ALL, and in about
2% of adults with AML. The BCR-ABL oncoprotein is generated by the transloction

25  of gene sequences from the c-ABL protein tyrosine kinase on chromosome 9 into the
BCR sequences on chromosome 22, producing the Philadelphia chromosome. The
BCR-ABL gene has been shown to produce at least three alternative chimeric proteins,
p230 Ber-Abl, p210 Ber-Abl, and p190 Ber-Abl which have unregulated tyrosine
kinase activity. The p210 Ber-Abl fusion protein is most often associated with CML,

30 while the p190 Ber-Abl fusion protein is most often associated with ALL. Ber-Abl has

also been associated with a variety of additional hematological malignancies including
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pol ynmor phi ¢ cytochronme P450 CYP3A4 and are a substrate for P-glycoprotein
export punp involved in the devel opnent of multidrug resistance. Therefore,
a need exist for new therapeutics that inprove the prognosis of cancer
patients al® PPA3Heduces or overcones the |initations RET/BINGY used
anti-cancer agents. 10 HSPs are highly-tonserved from mi croorgani sns to
mammal s. When a pat hogen invades a host, both the pathogen and the host

i ncrease HSP production. HSPs appear to_play, various roles jn the infection
process. Folranaloedircypemiasgompelemenesytis kapmizoly pIPhYmas 40dis8YthiRid he pat hway's
i nvol ved indheniupt ake and/or killing of bacteria in phagocytic cells. Yan,
L. et at, Eukaryotic Cell, 567-578, 3(3), 2004. Hsp90 has also 15 been
shown to be ' I ' . ' DB 1: L i ng

oxi ns. i nit o SSpS R Eob it Wil M Foliles B ARE} bEBAHTbIL DR el

3066- 3068, 20fihg Buiditliposiavd pukerspd (Fonasarye mgendesitchfas dd; yswipthalpiviey a rol e

in viral _.prqoliferation in a.number of .viruses.including.inflyenza.virus,
vacci ni a>vi Eﬁ%Lﬁpbeéglogp?ﬁ?lbgﬁg@]Or totbﬁbjeglﬂ%esfg?ﬁ Vq—ﬂg?l“fp%‘?rf‘%l%ﬁa' Mse, F, et
al ., J Bi ol In &ddtBn, irkH36ker FB2EAD] RfddideRinase @&ty it ifhatinib (al§d kidbwn, as

20Virol ogy, 1379-1390, 76(3), 2002; Li, Y., et al., Antimcrobial Agents
and Chenot hél &y anéiieegirpinduess ghffereniigiion eadapepiesis pad caysesgradicatiogpht ~ chem
279- 287, 27?@9-Ab?§§29ive€aﬂe%ra%n§5¢tﬁ i WDPald AL th Pafedid i e e stant to
antifungal drugs have becone an 1 ncreasing problem particularly 1n

i nununoconprlmhis gagsaas veell as.in pbEOOCrisiss tréptment 28 thhiowtintbdypitaly willindusei n t he

evol uti of drug r.esj ace. ln | - , . r.votic, Cel |,
19 2198, ©ottontsh. DERRSRETE fahyods ] Bhorp AP enbec pRlcrB whHER!HE ey 7'
\/S\,{quNMrA]\RY hO:b'd:}lﬂEs lr)]dWEIkE'm@don, the]:c reiliissigqglr iesgrdmdblwlg:ﬂﬁds? mem@%lﬂéﬁsimﬁmds f

I ch 1 nhibit e act) vi o] and are useful, Iipn.the treatnent o
o1t ot 1 Gevelane gnons tby rsd i P R Sta e Bt A Seg MG REOR: 969 o
2009/ 023211 Pl d/RéRBR/HB86I6,76 1= 1 759- 130k an@ Ty rRN&QA BRBY (2d00% 1pD8ofNt

i nvention provides conpounds represented by structural formula (1): (Z)n 75
R3N-N 5 3044, the entire teachings of each of these refereénces are incorporated herein by

15 reference).

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

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

20 Hsp90 has been shown by mutational analysis to be necessary for the survival of
normal eukaryotic cells. HO\;VCVCI', 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. For
example, cancer cells typically have la large number of mutated and overexpressed

25  oncoproteins that are dependent on Hsp90 for folding. In addition, because the
environment of a tumor is typically hostile due to hypoxia, nutrient deprivation,
acidosis, etc., tumor cells may be especially dependent on Hsp90 for survival.
Moreover, inhibition of Hsp90 causes simultaneous inhibition of a number of
oncoproteins, as well as hormone receptors and transcription factors making it an

30 attractive larget for an anti-cancer agent. In fact, benzoquinone ansamycins, a family of
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wher ei n: RI, R2 and R3 are independently -OH -SH, -NR7H, -0R26, -SR26,

0(Cl12),..CH -0(C2)nSH -0(CL12)", NR2H, - S(CH2) mDH, - S(CH2) mSH, 10
-S(CllZ),,NR?H cg0) NRL- SC( 0) NRLORL1, 44R7C(0) NRLORL1, - 0C(0) R?,
SC(0)R7, - 0C(0) OR7, - SC(0) OR7, - NR7C( 0) OR7, PCTESI0W(0096R7,
SCH2C( 0) R7, -NR?CHZC(O) R7, - OCH2C(0) OR7]2 = SCH2C( 0) OR7, - NR7CH2C( 0) OR?,
~OCH2C( 0) NRI ORL1, - SCH2C(O)NRIOR it , NR?CHZC(O)NRlORII - 08(0) R7,
-SS(0)R7, -S(0)0R7, -NR7S(0)pR7, 15-0S(0)pNR| ORLL, - SS(0)pNRI.ORL1,

- NR7S( 0) pNRi@meel produgss Gyomlblugs% teryhowngreidsnen pRrapaIbiepes ity in - SC( S) RY,

-NR7C( S) R7, - SC(S) OR7, - NR7C(S) OR?, -o S) NRI OR11,
-SC(%N??lORCT%%%I\%?C( S) NSI( ??lb -0 NR% R)7 - s NS(E) ??7 - NR7C( NR3) R7,

- OC( NRE) OR. R oRi i,
QLN OR G T MR e NS o SECNEMITAO w SOENDAR OR
one of RI, Eﬁznherd)fﬂﬁmaaonso%ﬁw(dﬂip)lethey have lowRgal lﬁoavXRﬂﬂRISOandaheiopti onal | y

b t t d .al k t t ut ed t
gdusﬂnﬁtawnwﬁ S R T
substi t ut edpglysio t&@m/dhmna@t’mcm4 ¥dSi@§ Eiistthte dor FREISE Qe Inydxpor@n

optionally su stl tuted aryl, an optionally substituted heteroary an
optional | y SwBBinvolieddp the sevgjopment of muliidpisirrosiandey Taenstore, @neediexist for

R N

optional | y svirsimdsuhelbimibtions of anreny nomdaintiycageebsgantsut ed al kenyl, an
optionally substituted al kynyl, an optionally substituted cycloalkyl, an

CbLionaLyy FidhS hiliifobehOR kb brooBnBRE ORGRIEIOWIR d Whlhen

het er ocycl y an o St tut aryl, "an op
het er oaryl , 1raradd§aptostobah lthe sathagen tnd thel hast aickqakse; HB8P pramiuotmn di$itsl appear
substituted h terar al ccurre

R10 an
ndependent IYPEY Farois Bes 5 8 infroabDRSey B IRy P. LRA0 G5 FERANPYH ©

subst it ut edppl Kea¥kn thePadiValLAIbIVYI FURS bpthke £/ kNI bagri®Rf | onal |y
substltuted cycloal kyl, an optionally substituted cgcloalkenyl an

optional |y phageeyticwelsl Yoot Te»r&éé{xc@ijmyoaﬂ C@@tﬁﬁarﬂlsl 3353064 Hsn98dhazalge | an
t | kyl ,
on opt | bhal PR, SSFRACRE HeupBRe SPARABER ANPRRAShLAML BR80T,

the nitr ogeaﬂdag/dwdbdts Haey, @beeﬂbzbm@hﬁﬁhmﬁnﬂy rmzaBIO&ﬂ@?.OGGnEOMy Asddh&mamyut ed
het erocycl yl. o t.i.on bstit ted heter ; ower al kyl;
Reo 1o an SHSPOIEE o agE e s BRYEE I wirl GETOALeT P SSUBer ShtiBge

het er oar yl ; including mﬂuenza virus, vaccinia virus, herpes simplex virus type 1, and HIV-1 virus.
Momose, F, et al., J. Biol. Chem., 45306-45314, 277(47),2002; Hung, J., et al., J.
20 Virology, 1379-1390, 76(3), 2002; Li, Y., et al., Antimicrobial Agents and
Chemotherapy, 867-872, 48(3), 2004; O’Keefe, B., et al., J. Biol. Chem., 279-287,
275(1), 2000.

Opportunistic fungal infections that are resistant to antifungal drugs have become an
increasing problem, particularly in immunocompromised patients. Hsp90 has been

25 shown to play a role in the evolution of drug resistance in fungi. Cowen, L. et al.,
Eukaryotic Cell, 2184-2188, 5(12), 2006; Cowen, L. et al., Science, 309:2185-2189,
2005.

SUMMARY OF THE INVENTION

The present invention provides compounds which inhibit the activity of Hsp90 and are

30  useful in the treatment of proliferative disorders, such as cancer.
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15X20 is a C1-C4 alkyl, NR7, C(0), C(S), C(NR8), or Zis a substituent; p,
for each occurrence is i ndependently, 1 or 2; mfor each occurrence, is

i ndependent | or 4, and nis 0O, 1, 2, or 3; 20or a tautomner,

phar rraceut}véé P%/“zé%‘&ept abl e salt, solvate, clathrate orP@E/BY288We6T her eof
I n one enbodi nent, of the conpounds repiésented by formula (1), the
conpound is not 3- hydroxy 4-(5-nmercap to-4 -(naphthalen-1 -yl)-4H1, 2, 4-
triazol -3-y 1)phen d i hydro gen phosphate. 25 The conpounds shown in
Table 1 or é@ﬁrpwn%@uaentdﬁypmwvanmmpﬁdewmamwwgsenﬁ A&¥maceutical |y
accept abl e spl {541 ghmg clathrates, hydrates, polynorphs or prodrugs
thereof, inhrbit t act|V|ty of Hsp90 and, thereby facilitates the
degradatlon of Hsp90 client proteins. Hsp90 is necessary for the survival
of normal eukaryotic cells. Howser, 1-isp90 is over expressed in nany
tunmor types indicating that y 30 play a significant role in the

survi val of cancer celR; lat cancer cells may be nore sensitive to

i nhibition of Hsp90 t han e pel |l s. Rhus, the conpounds shown in Table 1
or conpounds of any formnulla héreiln, or tlautomers, pharmaceutically

SUBSTI TUTE SHEET (RULE 26) 11PCT/U82008/009667 - 15 -
acceptabl e salts, solvates, T h €3, pol ynorphs or prodrugs

t hereof, are useful treating | tiv dlsorders such as cancer.

Al t hough chenot her apeutic agents initWally/ cause tunor regression, nopst

agents that are currently usetto treBli—cbincer target only one pathway to
tunor progression. 5 Therefore, in many instances, after treatnent with one
or nore chenot herapeutic agents, a tunor devel ops nmultidrug resistance and
no | onges responses positively to trBatnment. One of fhe advantages of
i nhibiting Hsp90 activity is that several of its client proteins, which are
nostly protein kinases or transcription factors involved in signal
transductlonlwpave been shown to be involved in the progression of cancer.
R, Rz and R; are independently -OH, -SH, -NR;H, -ORga¢, -SRy,
-O(CHz)mOH, -O(CH»),SH, -O(CH3)mNR;H, -S(CH2),OH, -S(CH;),SH,
10 -S(CHz)mNR;H, -OC(O)NR R, -SC(O)NR0R 1, -NR;C(O)NRgR;, -OC(O)R4,
-SC(O)R3, -NR;C(O)R;, -OC(O)OR;, -SC(0)OR7, -NR;C(O)OR;, -OCH,C(O)R;,
-SCH,C(0)R;7, -NR;CH>C(O)R7, -OCH,C(O)OR 7, -SCH2C(O)ORs,
-NR7CH,C(O)OR;, -OCH>C(O)NRoR||, -SCH;C(O)NR R ),
-NR;CH2C(O)NR;6R;1, -OS(O),R7,- -SS(O)sR7, -S(0)OR7, -NR;S(0)sR7,
15 -O8(0),NR R 11, -SS(O)NRgR11, -NR7S(0)NRgR}1, -OS(0);0R7, -SS(0),OR5,
-NR78(0);0OR7, -OC(S)R7, -SC(S)R7, -NR7C(S)R;7, -OC(S)OR;, -SC(S)OR,
-NR;C(S)OR;, -OC(S)NRjoR11, -SC(S)NRoR11, -NR7C(S)NRgR;1, -OC(NRg)R5,
-SC(NRg)Rs, -NRsC(NR3)R7, -OC(NRg)ORj, -SC(NRg)OR7, -NR7C(NR5)OR;,
-OC(NRg)NR R}, -SC(NRg)NRoR};, -NR7C(NRg)NR0R;1, -OP(O}OR),, or
20 -SP(O)(OR9),, provided that at least one of Ry, Rz and R;j is —-OP(O)}(OH);;
Rsis -X30Rs0, an optionally substituted alkyl, an optionally substituted alkenyl,
an optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl,

25  or an optionally substituted heteraralkyl;
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10 Thus, inhibition of Hsp90 provides a nethod of short circuiting several
pat hways for tunor progression simultaneously. Therefore, treat rrent of
tumors with an Hs 90 i nhi bitor of the invention either al one,

conbi nat i oW AL¥H28 her chenot herapeutic agents, is nor eP(WW@P‘WOP%‘S? esult in
regression or elinmination of the tunmor;lénd less likely to result in the
devel opnent of nore aggressive multidrug resistant tunors than other
15currently avail abl e therapi es. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
is a SCID nouse ReAwhRafer cathipsrumenceeis dependentin -ds mentionglly wbsiiviedd #3 on
the 11 Vi vOgs0uh BpficHafty Albslifted WIREADI, BHbhddhlafly SHRHATER AWADL of Spdorbiipie RPM
8226. FI 2 F % mouse xenograft study to detefm ne t%e effects
of Conpound swlstiblmmcmlkvh aw Dmamglrly)wl:hmru@d@ydﬁalkheflmmpnenaib’tseb&tmgcb ma

pr ot or rod cRBBRCRa: & BT TR b PR BN BRe SRR O "

provi dess corrpﬁnmd% s?jsﬁﬁlkdd%ﬂkifleblednrbpﬂm?hlly%&Bstlfﬁte&Hdtd'aﬁmygoundz to inhi bi L
Hsp90 activity a e treatnment of .a proJiferative order, 25 suc
as cancer. In paRﬂqq{:‘alRab Or 3 PrUEERfe: sS%Hmdswbé%@ﬁﬁgge@ilhs%ﬂa%i of

conmpounds Ofalkg'h‘é‘n bpty&any Qibstifited aq’H!n?f aﬁBﬂ%nﬁl‘T&es&rsWela B n?ﬁﬁﬁ@ﬁt%%llyca I's or
to reduce or elimhnate cancerous cells in a sub ect refera gfﬁlthe subj ect
o

is a mammal substitugedrayslioplkphaw aptinnatls substitated shiglol L Olphenfillmﬁ inded can be
used in co r lp to
orevent o Peaseth ool RGEE 0T ARGHbTL 06N ERYIRY, A

2009/ 023&119@Tdnh1ﬂ5ﬁ@ﬂﬁﬁ(ﬂﬂﬂ&ﬁaﬁky] dxﬁanopﬂbnah@lshbsﬂinug:l negasillghtor RapaelPoys cell s
ina manal ,  In this enbodi e ounds of. the invention may allow a
educed of f AL iosESNER e narotsh Lo B ER GHA e, i SR8 g ven to o
manmal , becaubsgtutARRRERYSly Dbr dnhptiohMBEubuteh Rt dadyllhi bi t the devel opment
of rmul t| drug resistant cancerous cells. 5In certain enbodi nents, the

conpounds of theRerivaitwesalkyhin be used to bl ock, occlude, or ot herwi se
di srupt bl ood flQwikm, BN ?éﬂb@ﬁt‘dfe@aﬂl 'BrEH%fon@l@ﬁfﬂk%{%ﬁﬁetewﬁylcomou”ds

of the invention can be used to treat "or 1 nhibit "angi ogenesis 1'n a subj ect
i n needl? her eof . X0 is a Pl eChHalkrleNR7i GEBNEESHTERsb or E(@pes t o conpounds whi ch

inhibit the acti Z'lsté'su%tstltﬁgﬁt()po' sonerase |I1.

p, for each occurrence, is independently, 1 or 2;
m for each occurrence, is independently 1, 2, 3, or 4; and
nis0, 1,2, or 3;
20 or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug
thereof.

In one embodiment, of the compounds represented by formula (1), the compound is not
3-hydroxy-4-(5-mercapto-4-(naphthalen-1-yl)-4H-1,2,4-triazol-3-yl)phenyl dihydrogen
phosphate.

25  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 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

30 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, pharmaceutically
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The present invention also relates to the discovery that treatnent of
cells, such as peripheral blood nononuclear cells (PMBCs) that have been
stinulated with an i nflammat ory stinmulus, such as INFy/LPS or SAC, with an
Hsp90 i nhi WP R&dkces the expression of OR in the PVEREVEREIYWGEes t he
production of inflanmatory cytokines. 1%5Yhe present invention also relates
to conpounds which inhibit the activity of Hsp90 and are useful in the
treatnment of or prevention of infections. In another enbodinment, the
present inv@meptaglerséltms@lsat@% chathyptes baidrates tpobandrpls Ctl}rprfpﬂfegﬁéh?r?@fgaﬁeungal dr ug
resi stance | nt. The method conpri ses
f?io tm{;moh?m R’%%w%ﬁe%jsﬁ@h Elg %Eé’{:e mp

adm ni stering 've anount of an Hsp90 i nhi bitor

20di scl osed t.he [ elates to
R T e R e el

i nvention tarea:urmmmﬁllzsed%tréht'fmcm targdeognly bht pabwpt heimbsrogressierf. i ed, t he
belowtemsg hereln are defipned as fol)ows: As used herein theterm

al kyl 0r& iy, PR grstapees; treptEieRt Bith phear PRTE CRRERQIBSTAPSUECS hy dr ocar bon

having from nksoamn&arebagpsafhemam Reqitane Rhdthd Re&abiponied PostRH toT UTE SHEET
(RULE 26) 2009/ 023211PCT/ US2008/ 009667 - 17 - strai ght chain al kyls

i ncl ude net Hgatmest Hne, ofﬁhepqddpn}tageswf BiBiting Hsp9@netjvity lhth@éWIefal ARt yI |
tyl, d
n-octyl, Nn-pRoY ro?é?ﬁs Qvlhs oWW %gteﬁ‘ﬁﬁ ﬂ&?& S’rqriﬁééﬁt%gﬁ‘i‘acg&w& we@ﬁxwl e

|sopropyl sec- buty i sope
3- et hyl but yienalhanﬁtuhyd)rp damwteybcen Shovet ﬂoy:lepmtﬂ\;dd in therpeddrgdsipartl ghncer.

t hyl h -. 5met hyl hexyl
i b0 ny B OB D o R e o shrd Ry gy o Beghvgys for
thyl hexﬂmor%rdh‘rébsiﬁiﬂtshﬂdlfaﬁ&){isly Mrdﬁirgﬁidﬁll‘héﬂ@&ﬁ/thmox?s \artlﬁiblﬁfﬂklb’fbd pentyl,
di et hyl hexyl , 3, 3-di nt heyl pentyl, 33d|rrethlhex
i ﬁﬁ/"lﬂ
y

met hy m#&aeg?r of the inyeptjem, OH%PétWP’&HWPW with ofher 91quswapeutw

| heXYL%enfjs Rtk kﬁﬁ l)zﬁlto re%ul@ﬁ{ RY¥rzdon StdtWiRedh B the tumor and less llkely
hyl -3 penty I'-4~ethyl pentyl, 2-nethyl-2-ethyl hexyl, 2-
10met hyI 3- @tmwlhexlw devzlomqufmemgresswmultlcuuarems@nhwmm other

3, 3-di et hyl hexyl , 3, 3-di ethyl hexyl and the |ike. The
tern1"(&? C£§é¥¥§FgmﬂbkﬂhSéﬁé%turated straight chain or branched non-cyclic
hydr ocar bon havi ng fron11 to 6 carbon atons. Representative (Cl -Co)al kyl
groups are BRJEE R A 5o 6 carbon

2-
2,
drre
2, 2-
4, 4-di
3-eth
2- nmet

FIG. 1 is a SCID mouse xenograft study to determine the effects of Compound #3 on

the in vivo growth rate of the human multiple myeloma tumor cell line RPMI 8226.

FIG. 2 is a SCID mouse xenograft study to determine the effects of Compound #3 on

20  the in vivo growth rate of the canine osteosarcoma tumor cell line D17.

DETAILED DESCRIPTION OF THE INVENTION

A description of preferred embodiments of the invention follows.

The present invention provides compounds disclosed herein and uses of said

compounds to inhibit Hsp90 activity and for the treatment of a proliferative disorder,
25  suchas cancer. In particular, the present invention encompasses the use of compounds

of the invention to slow or stop the growth of cancerous cells or to reduce or eliminate

cancerous cells in a subject, preferably the subject is a mammal.

In certain embodiments, the compounds of the invention can be used in combination

with other chemotherapeutic agents and may help to prevent or reduce the development
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atons. Al kyl groups included in conpounds of this invention nmay be
optionally 15substituted with one or nore substituents. As used herein, the
term "al kenyl " neans a saturated straight chain or branched non-cyclic

hydr ocar boWOW R rom 2 to 10 carbon atons and havi nP@UT28840966he
carbon- carbon doubl e bond. Representatl®&e straight chain and branched
(C2-Cio)al kenyls include vinyl, allyl, 1-butenyl, 2-butenyl, isobutylenyl,
1-pentenyl, 2-pentenyl, 3- 20nethy]-|-butenyl, 2-nmethyl-2-butenyl,

2, 3- di met hy of pulidrugfosistant carsesqig celloinganzammpl, Inthiesmabadiment, thept eny| |

2- heptenyl, .3z 1o > I < p nyl ,

2- nonenyl , 53*}]‘%@%5?%5‘@5‘2@#?? X)} 3'°§"e§§§§ , egﬁ%g@gigﬁygnrﬁgﬁ? ﬁ%gﬁfke. Al kenyl
groups nay beemphdrapeatit ggeatigisen toua reammial, hecanse @wmpoonds of thssinventiont s. As used
herein, the _termtalkynyl" means urated straight chain or branched
non- 25 cycFliloéd%]%lrabgﬁer%egﬁloﬂg\?%o W@%ﬁﬁ"@rﬁsggafgcagg?rg%snce f'oms and havi ng at

| east one carbon- carbon triple bond. Representative straight chain and

br ancheds5 al kyeariain dntodimiatg detophpoyids of threfypvention danbthetused to, bl@ekh utajurie] |

1- pentynyl, 2-pentynyl, 3-net :1- butynyl, 4-pentynyl, 1-hexynyl,

2- hexynyl , 8¢ WB?W: Id?‘(srﬂptﬁm n ‘?OY?éE)‘i/lfrqv'IVI 6- heptynyl, 1-octynyl,
2-octynyl, 7-octynyl, 1-nonynyl, 2-nonynyl, 8-nonynyl, 1-decynyl,

302- decyny! In &hetagbodimena thetcdmpbintds of NekyvintionémiRusedy that efhhibnal | y
substituted wiith one or nore substituents. SUBSTI TUTE SHEET (RULE 26) WO

2009/ 023211 peeiPE98oR08/a50 b6 An needdhereols ysed herein, the term "cycl oal kyl "
nmeans a saturated, nono- or polycyclic alkyl radical having from3 to 20

carbon at onghe RRRNEERBitANI ¥R reMeek @RédndotndGhidll hiNCth® ety lof

1- et hyl cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cycl ooct9l , tappispwaBERAL, - cycl odecyl, octahydro-pental enyl, and the 1ike.
Cycl oal kyl 5groups nay be optionally substituted with one or nore

substi t uent §pe AR s BieltRMGNSd refal2s 1d BE MscHus) Bal tkaMidnt o BARSsudh FPNO- OF
poly- cyclic non-aromatic al kyl radical having at |east one carbon-carbon

doubl e bondpétiphersbblegd monomyplsrpenlls (BMBCshihat haye beenstimmdatechwishran

R tat | ) | S.1 I : I j :
cyel ohoxeny TG EUHANY e BENHR PRE SRS VB HooY LIRS FaRL S2
10cycl ohept etpressioylof GRyialtlooRiVI8Es land mdotasolot prddetivh of injflamomtiratytokingd. |
cycl ooct at et raenyl ,

15  The present invention also relates to compounds which inhibit the activity of Hsp90

and are useful in the treatment of or prevention of infections.

In another embodiment, the present invention relates to a method of treating or
preventing fungal drug resistance in a mammal in need of such treatment. The method
comprises administering to the mammal an effective amount of an Hsp90 inhibitor

20  disclosed herein.

In another embodiment, the present invention relates to methods of administering a

dosage solution of compounds of the present invention to a mammal.

25 A.  Terminolopy

Unless otherwise specified, the below terms used herein are defined as follows:

As used herein, the term “alkyl” means a saturated straight chain or branched non-

cyclic hydrocarbon having from 1 to 10 carbon atoms. Representative saturated

SUBSTITUTE SHEET (RULE 26)



cycl ononenyl, cycl ononadi enyl, cycl odecenyl, cyclodecadienyl, 1,2,3,4,5, 8-
hexahydr onapht hal enyl and the |ike. Cycl oal kenyl groups nmay be optionally
substituted with one or nore substituents. As used herein, the term

"hal oal kyl WOrR88M23HA al kyl group, in which one or nore PGRVE8HE9667 al | )

t he hydrogen radicals are replaced by alhal o group, wherein each hal o group
i s independently selected from-F, -d, -Br, and -I. The term "hal omet hyl "
means a methyl in which one to three hydrogen radi cal (s) have been repl aced
by a hal o gsicaipht cheiprabydrinelndemethal, othb!kwpr@n'd)up@t]’ln@-lpemél nrhiekyluar onet hyl

b t hyl I 4 I k )
20 e used RERe ot I RngELA-aecyT WHIR kted iEalchitPLIRRE Mlae iBBROAES 11 H©
anot her noi eécybutj;laxsalmtﬂxgeqebutj’ll mklmntylﬁ;nﬂfkl@tbut}é,rbmathymnt}’l amethlykpenty!, i s an
hal oal kyl grou

ach to a e Vi a n pX n |inker.
As used her &i th}fﬂ"é’tge% ﬁqe F“"’éﬁ E‘Fﬂag nﬁ‘yﬁf‘%ﬂ” e&%ﬂs?dr ocar bon
nonocycl ¢ m%ﬁlyﬂ[ex?lob,\ﬂcdiﬁleﬂh zbﬁam,lzgﬁhmheﬂlmnm :&1 dir@aﬁﬂp@ﬁﬁ ZBNg is

aronatic. anpl es of suitable ar%ﬁé droulgs i'ncl ude but are not limted to,
fdimg

phenyl , tol 91metb)ﬂhqwh@éhsyrnethwmy eyl 2, ZAimeshyipentdnd2napht hyl , as
| | b 5

Lot r anyar onaigdifS R BEN et LELERBMI P uetyliont 2 4 one o

nore SUBSTI meﬁmazétmm@l,%¢thym3am%ﬂammylb@m@mm%m - 19 -
bstit t j t, th i ,

aner i n 1t neoPY REPEbAgPHads 8 riatgn? st BBl PP Ay B 2
"(Coe)aryd.’ nﬁﬁayus%ynﬁaxsn vaéthﬁ-ﬁl—ahﬂhe}@ﬂ 3 iﬁﬁﬂethyl&ﬂl@"ﬁ 3andiethylhegylpRip- t hat is

attached to _anot her a (g - CGZ?aI Ky Iene rou Representati ve

aral kyl gr odﬁglyihﬁé}’ugé daf:éh)zl gxyl zndpqhéh ¢ T@éﬁml kAR ” megns aeiwgted and t he
like. Aral kyl.i@h QHAR gpﬁﬁénaﬁsd‘?l% 'c?&ﬁ:lﬂy}ﬂro%%ﬁﬁ hﬁﬁﬁfﬂoﬁf‘{' 118 6WafboR atdiRY, €

substi tuents. used herein term"al kyl ene™ refers to an al kyl group
t hat has tV\Be]pI@iiemt&tiV@fCla@a)dkH@mps aﬂ'diéose@hﬂwhéwwylaglf@heheﬂ6¢@bms to an

((allcjkylcg)ngl E;%ug]st Qﬂa,uﬁ%%gé ,rn%fn ?Fn ‘"‘t"od’%“'i{%s O?thl m[vgrtlt%nfﬁayst;e o%gnzgll gpalalnkyl ene

gr oups iﬁcluﬂﬁhﬂﬁﬁhﬁﬂﬁ@ﬁ(ﬁnﬁﬁﬁsmmumEMylene (- CH2CH2 ), n-propyl ene

(- CH2CH2CH2-), i sopropyl ene (-CH2CH(CH3)-), and the |ike. AIkerne groups
may be optiqgnal | sub itute o r t tue

ot ei n L her dre heFt el O D nR o SRR I Mt PR ng - to
10- menber s) C}&lllc hy@otatbychdving fromizaal 0 yarbavatags an haa.m?goat n&sigieEhrbon-

het er ocycli c ring . or a

unsat ur at ed“# ?F %quéﬁé%/q?‘éeg}?l’mfgé‘“’%?@t%g St?%é}}q% “mc teg?cl Ciojalkenyls
include vinyl, allyl, 1-butenyl, 2-butenyl, isobutylenyl, |1-pentenyl, 2-pentenyl, 3-
20  methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-dimethyl-2-buten$/l, 1-hexenyl, 2-hexenyl,
3-hexenyl, 1-heptenyl, 2-heptenyl, 3-heptenyl, 1-octenyl, 2-octenyl, 3-octenyl, 1-
nonenyl, 2-nonenyl, 3-nonenyl, 1-decenyl, 2-decenyl, 3-decenyl and the like, Alkenyl

groups may be optionally substituted with one or more substituents.

As used herein, the term “alkynyl” means a saturated straight chain or branched non-
25  cyclic hydrocarbon having from 2 to 10 carbon atoms and having at least 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-heptynyl, 6-
heptynyl, 1-octynyl, 2-octynyl, 7-octynyl, 1-nonynyl, 2-nonynyl, 8-nonynyl, 1-decynyl,
30  2-decynyl, 9-decynyl, and the like. Alkynyl groups may be optionally substituted with

one or more substituents.
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menber ed heterocycle can contain up to 5 heteroatons; and a 7- to

20- menbered heterocycle can contain up to 7 heteroatons. Typically, a

het erocycl e has at | east one carbon atomring nenber. Each heteroatomis

i ndependenYPyPQ&2¥  ed from nitrogen, which can be oxi diZEP2P04667 N(0)) or
quat eni zed; oxygen; and sul fur, includi by 20 sul foxi de and sul fone. The

het erocycl e nay be attached via any heteroatom or carbon atom
Representative heterocycles include norpholinyl, thionorpholinyl,

pyrrol i di noAyIusedRarsipy theiteap cyqioaher | mesnsia sappraieds aﬂnﬂy?r,m%gfaalﬂﬁ %{(Bﬂw ,

val er ol act amdical RIVifERY 3 1838 ABYA atohB! RFEEHAIVE Bybidalk ISt RRY dr opyr anyl

t et rahydropyri ndi nyl tetrahydropyrimdinyl, tetrahydrothi ophenyl,

t et r ahydr ot Rydenrepylyl-methytbyclepropyk eyclobupdeycloperiylo ayddehgxpecysldhepiyb ut ed wit h

o 1ot <O 0 0498 LEDSUR,' 340885 Sk DR, e Py ol

t er t but oxycardnpsiynay g¢ optionalfy sutssturadrveth drieer heresubstyintnts. may be optional |y
substituted with one or nore substituents. Only stable isoners of such
substi tuted ,het erocyclic, greup re gontenplated in,this.definition.

SUBSTI TUTE. &SR ety “otisay b 2 pesphOs sOby GRisaP ™2 as used
herei n, thealker michietaein@ar RaR o€ carborhedrbsrOdiuple boad in b @y¢IRIsyBefBads a
nmonocycl i c clic heteroaromatic ri conpri sing carbon atomring

I
member s and TGS 20 B TR SHPBRPTRIRG %%Eﬁ%@ls reAe REAPERIEREm i s
| ndependent ko1 sRhaall, bicheRddyl, 296 Bhexiiefi] SABhORnIK ol 8REIRngE . N(0)) OF

quat em zed; oxygen; a $including sul foxidé and su

Repr eseh® at Fxdolieptatricnath yyclepctamph cyeiedctadécnply eyadgdctattienyl,eyelopstatetddanyl. f ur anyl
' dazol y1 - Y Rpbey SERRR AL bt b ERenaieBIL L aplys s ST L 1
pyri dazi Inyl hTmydmhaﬁhlr};alleny?nﬂa}zé Iked. l,C}feldalgdea)zligfﬂ)ﬁpS ln’iayibiedbpfinyﬂa_,llyt Ihi adi azol yl ,

i soqui nolinyl, .i ndaz , _benzoxazo , benzofuryl, indolizinyl,

i mi dazopyri éﬁhsflmf ng&%%ﬂrp’oﬁﬁéﬁ%”ﬁ%ﬂazol yl, benzothi azol yl,
benzot hi adi azol yl , benzoxadi azolyl, indolyl, tetrahydroindolyl, azaindolyl,
i m daszy:r3 | Ay lusedoherdimand fefty I“healaalkjrl?znigansmnran]gl(ljgfcﬁp&hgwlgémr@idilh_yﬁqrel I
rbodi it CoAkcngedi B bisatraaf PHae LBRALY SeloohiR S b0 |
nonocyclic Pn%hﬁGﬁﬂ&éﬂenﬂdnﬂ@%ele&&ﬁfr@ﬂ'ﬁt -f -Fr! ArACH TERY teh “RalélRétRyI0ar omati ¢ or
15heteroaryl ring nay be at either a carbon atomor a heteroatom of the

het er oar omairieanssy mptByldp 34l onejte, guee hydragen gadjqal (g layp Seanagplpeed byt helml | y
substi tuted_wi.th i b o S S ¢ r%gthgieB | &g term

" (C5) het er oﬁ%%”‘ R&nggsr\eg{aalgwgggﬁa&fgéé%gt er ogyrgﬁllldélﬁri n ’ofolg rrel%’er’s, wher ei n
at | east ondicblardethyl.d-odotnitylt 2dlupiopentylsanddpe Hksd wi th a het er oat om 20such
as, for exanple, oxygen, sulfur or nitrogen. Representative (C5)heteroaryls

i ncl ude,f ur i les [ : b :d I i Ly,

i soxazo?éll ,%’é?i&%@ﬁ% alip alg%ﬁ{ %‘/llk,”lo%%gé’?ﬁﬁ%‘é, dﬂ@?“?%%‘?ﬂ,’é’t gt ) yl |
and the |i ken oAgendiekerherein, the term"(C6) heteroaryl” neans an aronmatic
heterocyclic ring of 6 menbers, wherein at |east one carbon atom of the
rng1s rep!A%%gedd ﬁ’gréitga%“nglgaquﬁ’%n an haloalkyl group which is attached to another

moiety via an oxygen linker.

As used herein, the term an “aromatic ring” or “aryl” means a hydrocarbon monocyclic
25  or polycyclic radical in which at least one ring is aromatic. Examples of suitable aryl

groups include, but are not limited to, phenyl, tolyl, anthracenyl, fluorenyl, indenyl,

azuleny!, 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
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25such as, for exanple, oxygen, nitrogen or sulfur. Representative

(C6) heteroaryl s include pyridyl, pyridazinyl, pyrazi nyl, triazi nyI
tetrazinyl and the |ike. As used herein, the term"” het er oar al kyl " ans a
het er oar y| W8P H4t is attached to anot her group by aP{IY32 @ﬁ%&?ﬁﬂ/l ene.
Representati ve heteroaral kyls include 2 S(pyrl di n4-y1) - propyl,
2-(thien-3-yl)-ethyl, imdazol-4-yl-methyl and the I|ike. Heteroaral Kyl
30groups may be optlonally pstituted with one or re supstjtuents.
SUBSTI TUTE Sistitpeptyfnonsegmb 03@%(5@? YRS RIS B ICOTge B ReTeIngRe Ngrs y5e(

herein, thec&rﬁﬁrr@es B%ln‘BgﬁQtonﬁ,r refd}RldQo hEBRNS “(Faryl® , -Br or -1. As used
herein the term "heteroal kyl" neans a |linear strai ght or branched chain

al kyl group, wherein one or nmore of the internal carbon atons in the chain
is repl acedAWS%d hffé%l&rtb%\teﬁm ‘asglleyh’ reans gn agyl gioug thag isqttacherd dpjonather grgyp) [ C113]

wnerein x | By 8 (@RehbIYReLEIREDRI NIV SrafkyPhroBp RSl W D MIERI, and

wherein rep ac atom does’n esul t

conmpounds Saihtyhbh]ﬂ]tls-abé-meuh}éantﬂsthhdlkeaﬁraik)ﬂ)g’rqupatﬂwIbenpt;lomlllkeul;shtut@l kynyl :
cycl oal kyl , cI oal kerp/ g,g rocyclyl, aryl, aral kyl, heteroaryl, and
het er oar al kyI é’PSﬁb@of rfélpﬂ ﬁ’e those substituents which forma stable
conpound of the invention w thout significantly 10adversely affecting the
reactivity Asubédﬂemjh ahd tean t“alkiyleye Ok fetdte aﬂfallqybgmdp dfat hdsawopoiit ¢fon.

cyal oal Kyl SEFES HERyTm et Losikylehy refer 1 i grounbechs Epionean

het er oaryl atd%l: cdrbéd A%Qﬁs agtraipht BRAl(CY-Coydirglent gﬁﬁﬁs e I@yéfen@n NmnuanﬁFl y

substituted al kenyl, an optionally substitute kynyl, an optionally

subst i t 19 edexapnlesatielyleng grawgs mhdp methylans (iGHe e ethilpne 6§IH¢€H9-D I-an

150pti onal | { I [ aryl, an
optionally éﬁ’gg}?;ﬁ% {JFg%jeﬁze(?gzr dzlaér%ﬁ/db&%he gﬁzgggﬁm%sﬁst? ??E‘% %&gfr%g kyl, an

optional | y gwbptineybedpthanky subatitaidd withnonepr monasubgtiteeitst i t ut ed hal oal kyl,
an optionally substituted heteroal kyl, optionally substituted al koxy,

19 MR SRR SR R s B A b 1

hal oal koxy, 1@&he@bois] 23BpolydcBy R3picallyd{aNdRzZ) R3A)- mefﬂﬁﬁﬁf&éleroe)@(hﬁ)iﬂgZSS

-C(S) 011,33, - 232) 01233 -0 0) 1233, - 12. 33 2

. c|\|:(R33)q NI ﬁ#%“éé(‘ ng oman%%gtﬁﬁ%wfmﬁ% g, ﬁ%o&Rﬁf NR28R29),
-0C( ) NRZSR%mee:Q@hHé%%INEQB&&m uWﬁE’a%@ét&B@Jand 2Nl B33CmabERd
-N1233C(NR32) OR3; -S(0)R33, -05(0)R33, - NRSSS{ 0) pR33, -S(0)pNR28R29,

- 0S( 0) pNR2 8]3@9’00)@,& caﬂmglg(rmpptﬂmm%%ﬁ a'EMH’ﬁf‘ ly, a heterocycle has at least one

carbon atom ring member. Each heteroatom is independently selected from nitrogen,
which can be 6xidized (e.g., N(O)) or quaternized; oxygen; and sulfur, including

20  sulfoxide and sulfone. The heterocycle may be attached via any heteroatom or carbon
atom. Representative heterocycles include morpholinyl, thiomorpholinyl,
pyrrolidinonyl, pyrrolidinyl, piperidinyl, piperazinyl, hydantoinyl, valerolactamyl,
oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyrindinyl,
tetrahydropyrimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like. A

25  heteroatom may be substituted with a protecting group known to those of ordinary skill
in the art, for example, the hydrogen on a nitrogen may be substituted with a tert-
butoxycarbonyl group. Furthermore, the heterocyclyl may be optionally substituted
with one or more substituents. Only stable isomers of such substituted heterocyclic

groups are contemplated in this definition.
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25 -(C(0)S12.31, -C(S)S12.31, -C(N12.32)S12.31, -0C(0)01231, -0C(S)012.31
-0C(N12.32)012. 31, -SC(0)1233, -SC(0)0R31, -SC(NR32)0R31, -SC(S)12.33,
-SC(S)012. 36 - SC(0) NR28R29, - SC(N12.32) NR28R28, - SC(S)NR28R29,

- SC( NR32) FA9 20090238431 pOR31, - S(0) pOR3i, N1230S(0) pOR3i ,PCTHEF200849%6B3,

- SS(0) p012. 31, -SS(0)pNR28R29, -0P(0)(022-31)2, O SP(0) (012. 31) 2,
(preferably the al kyl, al kenyl, alkynyl, cycloal kyl, cycloal kenyl,
30heterocyclyl, aryl, heteroaryl, araIkyI, het er oal kyl , al koxy,

het er oar al ks usedihdreinothe leyi “hetgrogromatisy,i“heferodly]” aiked¢rmsRE@naad R29, for

h d 11 SUBSTI. TUT HEET ( R WO
CD oS BFlels P BTRERLE B B SR R B0,
optional |y andsd dirU‘h(ﬁd hetefoatont nn@membémoﬁadﬂ Mtammahni iuﬁqﬁndédtly/rsyllectean

optionally subst.ituted, cycloal k n o ally suybstituted cyc|.al kenyl,
an opti onal EPrsRiHEEs™ which cAR %P%‘é%‘fﬁﬂg Fﬁd@%ﬂ F?&IP‘F‘? STHEER; A8 War yI |~ an

optional ky m.ﬁ%mmdeaﬁ@m&w Reﬁ'@seﬁ@hb@ﬁ@ér&&yﬁ%@ﬁﬁd ﬁléltl@éjpﬁ‘r(ﬁ'l hyl or an

optional |y substituted 5heteraral kyl g referab al kyl , kenyl ,

al kynyl , cyekerayigyl, fueapy), benaebhyldioxpky é’pwbﬂﬁwmﬁfﬂ yhlenbﬂemmoé:dr yl, aral kyl

and heterar t each
occurrence ?g&}l)i %ﬁdaggﬁpmu(ﬁi %%2”6 P lydﬁaﬂ"h“y'lﬁ’}?ﬂ’tmﬂtg% ”%‘%‘l

opil ona: : y Pmﬁzll‘t}'ug)egnmm?nmrrizlfw aopiazm?latrlaytl)lighlﬁaadmziwﬂ)édfalulnmr] ?E |
opti ona supst.i ed ¢ a i ona substitu cycl oal kenyl ,
oh ot onai FyRgelks Brretv b Ratiut Joio Ry e orsan: Ghtld: {75t od ar vyl
an opti onal bynzmfdstdlyllbedoheizelyndeyiothighiaBl i RA2dNaliasdIfis tddblyl,ed ar al kyl , or

an optionally substituted heterar aI kyl gﬁgr eferabl t he aI kyl, al kenyl,
al kynyl , cy&tgaydrgimdolyl, azaindobd ipidazqpyridyd Gpipseliny ,pypny heteroaryl, aralkyl,

and het er ar ?yrlfmbpaj]s)ﬁmﬁmtﬁy}aba@4]p?ﬂﬂh  infi@lzoR2EMpOReHY AANCE 1 S

i ndependent optlonally substituted al kyl, 5optional |y
substi t ut edbGIIZIchm}iyl Inronp pmbodizdeny theisteroaremati raigkysmctedaﬁrproétﬁ onal |y

bstituted I
opt onal |y BB ey R SRR o, RO bR QR B o or
optionallby hetbshiy uhgmapbmrmm@yh parham mpmlomaabﬂe;oamubefuhe hEteﬂbamnaitllsyok an
ti | bst t ed  het | k NR28
B 0) RO AR BiokiA e R S Rally R SBEPE CEIPRY

cycl oal kenykybshgtggocyclyl, aryl, heteroaryl, aral kyl and heteraralkyl are
unsubstituted); pis 0, 1 or 2 and his O, 1 or 2.

As used herein, the term “(Cs)heteroaryl” means an aromatic heterocyclic ring of 5
members, wherein at least one carbon atom of the ring is replaced with a heteroatom

20 such as, for example, oxygen, sulfur or nitrogen. Representative (Cs)heteroaryls
include furanyl, thienyl, pyrrolyl, oxazolyl, imidazolyl, thiazolyl, isoxazolyl, pyrazolyl,
isothiazolyl, pyrazinyl, triazolyl, thiadiazolyl, and the like.

As used herein, the term “(Cg)heteroaryl” means an aromatic heterocyclic ring of 6
members, wherein at least one carbon atom of the ring is replaced with a heteroatom
25  such as, for example, oxygen, nitrogen or sulfur. Representative (Cg)heteroaryls

include pyridyl, pyridazinyl, pyrazinyl, triazinyl, tetrazinyl and the like.

As used herein, the term “heteroaralkyl” means a heteroaryl group that is attached to
another group by a (C,-Cs)alkylene. Representative heteroaralkyls include 2-(pyridin-
4-yl)-propyl, 2-(thien-3-yl)-ethyl, imidazol-4-yl-methyl and the like. Heteroaralkyl

30  groups may be optionally substituted with one or more substituents.
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In addition, alkyl, cycloal kyl, alkylene, a heterocyclyl, and any saturated
portion of a 25al kenyl, cycl oal kenyl, al kynyl, aral kyl, and heteroaral kyl
groups, may al so be substituted with =0, =S, =1\ 1- R32. \Men a het er ocycl yl ,
het er oarylw%wﬂ%@?%ﬂoar al kyl group contains a nitrogen REGWZ0050096Y be
substituted or unsubstituted. Wien a ni2kegen atomin the aromatic ring of
a heteroaryl group has a substituent the nitrogen may be a quaternary
nitrogen. SUBSTI TUTE SHEET (RULE 26) WO 2009/ 023211PCT/ US2008/ 009667 - 23
- As used héysaised har¢ia, thetems "‘hsleec} "‘hald’baﬁﬂnénlf,"“chnar ofrdmmal " are used

i nt erchangeably. The terms "subject"” and "patient"” refer to an ani nmal

(e.g., a bi ':A@uugélﬂ}fbréﬁ (15 tEdkh eﬁ%?é?oal%}'flah'lea.r%r a ]Hé'élkﬁl\’éigh? Bkﬁraﬂ&m@m aRyef erably

a mammal i ncl I'ng a non-primat cow, pig, horse eep, rabbit,
gui nea pi g, groap, wheeip ode gr marecofitirist)nah natben goinsin e Chaig is replacedrhyrik ey,

he Subj oct TEroRob AR s Sar Nef £ S UEKo LD 1w R P 00 pBURRE  ToC

cow, pigsor mi@em)d y B0 ¢ aiRkitilve irdeger,and O@erefifdeplagiineht af the garbon atehbi t) . I n a
preferred enbodi ment ,, the subject 1s,a human. As used herein, the term
"l ower" ref %Sqobreé“%PWFSWQQHWSIPGBHQO four atons. For 10 exarrpl e, "| ower

al kyl" refers to an al kyl radical having from1l to 4 carbon atons, Iovver

al koxy" ref gagati®substiuéfed fo% aikw larkgréﬂe %]keh?lV\@lky@] K@ewhlkyp Eyclbﬂk@fyl al kynyl "
refers to an al kenyl or ,ehft radi cal havi n% rom?2 to 4 carbon atons,
aélﬁ% S0

respecti vel ilete'lgﬁYfélélsaIWhG{ eany adshetereaal t‘cﬁi@%r\@i‘él“iﬁfa‘% thes§ nvent i on
contai ni ng LGAGHLNE \Jh%%hr?gglablgrcgfﬁ?gm{dsdm i@39erkith Wi@dht 4 u%'m' éaﬂﬂ*on)

car boxy, hydroxy, thiol am no noi eti1es) also | nc protect ed
derivati@es ad\rce?reémffecthﬁgrhee@pevﬁt}d@rrhmdagmalestivrarrcé' thdepspovndphthads i n whi ch a

ti t
Banpl o of STioabaRpR BETIRGUER s Hse sV o Raby Gl AR BRisAlSHe, eniy!
e i e b e o) e s
benzyl oxycar’ﬁmﬁy Slfbartuteéeﬁirﬂ cwear%lﬁwbswrff fgb%@’i} ah OUoTAllY supstjtuted
f1 uor enyl netigyhaxr @ﬁbmﬁyslubétﬁﬂe@Lycrc@r@r%%neﬁa@%s@m&i éﬂr&hkeawoa@ct i ng

groups include benzyl, tért-butyl, acetyl, met hoxymet hyl &and the
Ot her sif t appiéongHpsibstiied @WWQJYhﬂeomqallkﬁWMQd arflozeorsionglivi nary skl |

o gani ¢ SyntRELLRE Ry Eop GHR B ey R TR I Phe Ter
" conpound( s heterdfaral kil sani qpﬂemﬂillycsnbstmtndd halmllk)dra:tcmtrnnal}yesﬁlbstsuted)haemalkpb und of
formula (1)

sol vat e, g?tﬁﬂﬂﬁi Jég%ﬁﬁ%regt% Oxﬁbﬂﬁg\r}%ﬁﬁ Wﬂ% #ﬁ%@?ﬁﬁﬁ ?P?Ltlesga! tncI ude
pr ot ect ed deﬂRﬁGC(D)‘R@§ NRECEIR;, -NR33C(NR32)Rat, halo, -ORj33, cyano, nitro, haloalkoxy,
20 -C(O)Ras, -C(S)Rs3, -C(NR32)R33, -NRygR39, -C(O)OR33, -C(S)ORa3, -C(NR32)OR33,
-OC(O)R33, -OC(S)R33, -OC(NR32)R33, -NR3C(O)NRy;3R;4, -NR33C(S)NR25R 29,
-NR33C(NR32)NR28R29, -OC(O)NR;5R39, -OC(S)NR23R29, -OC(NR32)NR25R 29,
-NR3;C(0)OR3y, -NR33C(S)YOR31, -NR3;C(NR32)OR3), -S(O)Ras, -OS(0)R13,
-NR338(0)pR13, -S(O),NR28R 25, -OS(0O)pNR2gR25, or -NR338(0)NR2gR79 guanadino,
25  -C(O)SRjy, -C(S)SR31, -C(NR32)SR3y, -OC(O)OR;3), -OC(S)OR;;, -OC(NR32)OR3,,
_SC(O)Rs3, -SC(O)ORs), -SC(NR33)OR31, -SC(S)Rss, -SC(S)ORs1, -SC(O)NRagRs,
-SC(NR12)NRzgR 28, -SC(S)NR2gR29, -SC(NR33)R33, -0S(0),0R3, -S(0):0R;),
“NR36S(0);0R31, -SS(O)pRs33, -SS(0),0R 31, -SS(O),NR25R15, -OP(O)(OR131)z, o
-SP(0)(OR31)s, (preferably the alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
30 heterocyclyl, aryl, heteroaryl, aralkyl, heteroalkyl, alkoxy, heteroaralkyl and haloalkyl

are unsubstituted); wherein Rz and Rag, for each occurrence is independently, H, an
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The conmpounds of the invention may contain one or nore chiral centers
and/ or doubl e 30bonds and, therefore, exist as stereoisoners, such as
doubl e-bond isoners (i.e., SUBSTI TUTE SHEET (RULE 26) WD

2009/ 02321WPEHN®KIIDS/ 009667 - 24 - geonetric isoners) ,PERERIBONSTE, or

di astereoners. According to this invent®?dn, the chem cal structures

depi cted herein, including the conpounds of this invention, enconpass all
of the correspondi ng conpounds’' enantioners, diastereoners and geonetric

i soners, thaptienally b&sﬁwqdéllgtl,@nmn@aﬁy@absﬁyutpmlbe%ramopéory.lly sulshifised i cal |y

Spur e, enantajk%gﬁr A€ tﬂ,"}é%u?fﬁtg{eg gircﬁ‘éatllg}fr%,ga‘r}xlo Eiéﬁagfygﬁbﬂﬁét&% %‘*ﬁéﬂ'f&% ¢

m xtures (e.@g7,’ eha stere eonetr

m xt ures). bpticaly suatesed heteeoayolyh tah oprsnalldiselstianelcarydl arosptpaaliyet ri ¢ i soner
wi || possess ,syperjor activity, or.an inprqve oxicity or._kinetic profile
conpar ed toS‘H:lSHg’ltedihﬂﬁW%l?”f t{%@%$@§§£@8@ﬂ&i°@ﬁ%ﬂ?¥%@¥§9bsaf‘% er eoner s
and QGOWEFrh@teﬂa%ﬂt’&&ﬁ%eﬁfab%ﬁﬁ@@&ﬁ!}%lk@ﬁyl}Hkﬁ]ﬁl,&‘é@l@ﬁlkﬁﬂcﬁ]&l]&eﬁ?ﬂ eferred. As
used herein, the term "polynorph” nmeans solid crystalline fornms of a
conpound of heteecysidsamt, heigtpantli aselkprand beisraealkyl peg wspbstiiteder ent  pol ymor phs
of the same conpound can exhibit different physical, chem cal and/or

spectroscopi ¢ prRAeHYIRGSfor PhdhiREGRIncPRY A %deﬂﬂfﬁﬁ%bﬁﬁodaﬂ%h&%mt&}“ are
not limted to stability (re.g., to heat o ight), 15Cconpréssibility and
density (i nplsyk amoptionallysubstiitadatkeapldlapemibnelly substithited alkynylgyn optiegally

di ssol uti on . (A f [ ilabidity). Diff i

tabi 11ty o ERAIORERS B oMoudh) st AR Yy opore By SRR

di ffereh®i ahetexxtykdyl] anoptually dubstituad dod,age pfioably dutsstialtal letarodrgl, aapi dl y when
conprised of one polynorph than when conprised of anothe rph) or
mechani cal EWME?&%@?‘?‘%@ "’(lgyagc.’r,antoﬁﬂ?@] SEPHiE ‘36‘?{&@[1‘5[ @S%Jeéggége a

ki neti cal | yalkal arkesyl ROkHyR chElo ARNY &clcalkeRylt RAEBRNIAFR/IC Bbthid aiafal B 2D €

pol ynorph) or both (e.g., tablets of one polynorph are nore susceptible to
br eakdown atndibheigranalky] ereupsubstifutelsagét physi cal properties of pol ynor phs
can affect their processing. For exanple, one polynorph m ght be nore

l'ikely to form splvateshQecihaial isqﬁdéﬂ@ﬁcﬁnﬂ},fﬁ,iaﬁlébﬁoﬂaﬂyfshﬁsftiﬁfted)a{lk)}’l@aﬁh free
of inpurities than another due to, for 25eXanple, the shape or size

di st ri bl¥ i opptifnalhpsubisdtuted atienyh an grtionsldisubstituied alkyny, areeptiondidr at e" neans a
COMPOUTY O BRSSPI AP Ri 3 b AL sy b f s
non- coval enhetenotyylpdreapitioallyf smbstésted aryRsanwpaonhahg sebstifutétbhetaroaryl, eh at hr at e”
means a compound, Of Gt 2SR an pVionaily Mabrutd Rtraralkyl, -C(O)Rss,
-C(O)NR23R39, -8(O)pR33, or -S(O)NR2gR2 (preferably the alkyl, alkenyl, alkynyl,
20  cycloalkyl, cycloalkenyl, heterocyclyl, aryl, heteroaryl, aralkyl and heteraralkyl are

unsubstituted);
pis 0, 1 or 2; and
his0,1 or2.

In addition, alkyl, cycloalkyl, alkylene, a heterocyclyl, and any saturated portion of a
25  alkenyl, cycloalkenyl, alkynyl, aralkyl, and heteroaralkyl groups, may also be
substituted with =0, =8, =N-Ra,.

When a heterocyclyl, heteroaryl, or heteroaralkyl group contains a nitrogen atom, it
may be substituted or unsubstituted. When a nitrogen atom in the aromatic ring of a

heteroaryi group has a substituent the nitrogen may be a quaternary nitrogen.
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30t hereof in the formof a crystal lattice that contains spaces (e.qg.,
channel s) that have a guest nolecule (e.g., a solvent or water) trapped
wi t hin. SUBSTI TUTE SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 - 25 -
As used heMAN%RHn| ess ot herwi se indicated, the ter BCHYBARPEHeans a
derivative of a conpound that can hydroRyze, oxi di ze, or otherw se react
under biological conditions (in vitro or in vivo) to provide a conpound of

this invention. Prodru%s may become active upon such reaction under
bi ol ogi cal Ariied eseis, thetermp Sspbiest), fretients ard oarapal” are wsd interehangeabhy f or ns.

Exanpl es of 1t AISHRALEIPLAIGH bl [tk RHSRE! OBk BGdIS ciiibnar e ot

limted to, analogs o erlvtlveso conpounds ormJIa(I) (VI11), or
Tabl e 1 t hatquaibopniksy, cb|ao1mqmtndD,)mablablyrmhaninebmsludlhgasnotmpuhgaw%@Igy@abl e

i des, bi ohydr ol yzab bi ohyd | b ghydy ol yzabl
car bonat as. CHIORpEBIY SBr Gt pHBE Pira- BoyP il POR e prmlpRalees " ©

anal ogues. @lnfuikey, Qhﬁ%p’&ﬂfde%ﬁd@muﬁfaﬁ)ﬂﬁlhtgﬁlotel‘piéiﬁﬁblyche}mn\{@t lmeﬁe of conpounds
of formula %B% AVI11), or Table 1 that conprjse - -ONO, or -0NQ2
moi eties. P P@}g@nb% stbigstds pon- B‘ém?ﬂ APyl ay %&nﬁémmal fh@nd A¥hods. such

as those degggi r Se W g@% néd bbb A2 gg@.pg\.gal SCOVERY
(1995) 172-178; ﬁ549 98%) f g N@h 5t hedl))A used herein and
unl ess ot hepmbgérrnemdﬂ@au@dct is dbumar.ns " bi ohydr ol yzabl e ani de”

"bi ohydrol yzabl e ester™, "biohydrol yzabl e carbarnate” blohydrolyzable

car bonat e” eI Ne ABhEIHE s AFkroth AR 8 7 Folaaphal

anal ogue” rrean an am ester urei de, or phosphate
anal oguéd0 re&qmﬂ@m%édwqr atktyatre&lrs toen:alky) racdcnelshanmtg s tlrtoy catben bicoilsogi cal

activity of of Qun on that 2 ol ant ageous
properties i wef @go s Jﬁﬁrsa} g‘ggb?é)alk\xg QBYVEfb"’?If Py o [;‘5"'863 Wircul ating
hal f-1ife i fefédse & Akshy( 6r Qkynyb&ﬂ&!dlslﬂivﬂfg frafidced cﬂibbﬂbl@lﬂssm;&f:tn‘zdﬁﬁ

prodrug), inproved uptake, inproved duration of action, or inproved onset

of action; | f bi gl ogi cal l active but is.converted in vivo

Lo 5 bi of g CElERY ipitelet Siepua durram Bk B oy B AYRiP B RERTE® ami des

i ncl ude, bU‘fun@ﬁ@'laIDQltoubs Ghétesk Mo&t%ﬁfat@ﬁ)%aﬂidxy,&f?ddﬁ@, thiol pafidaghigdei d am des,
al koxya am des, and al kyl am noal kyl carbonyl am des, Exa | es of

bi ohydr 63 vz Bisieiepsornel pdaprageted derivatives theseo .“qut%ﬁdmrw% rer g thoge esters,
al koxyacyl oxympEsmBE fi wibi Y beaBGVd P GiteR k1o 8RH %flt%’on@'ape ﬁmlﬂr&&tﬁ@t ers.

Exanpl es of biohydrol yzabl e carbamates include, but are not limted to,
| ower al kyl groups sExasplbestof suitabie mhytimdmmrfwﬂesirowh’gmascmdbde benzyl,

MR N e D e
Examples of suitable amine protecting groups include benzyloxycarbonyl, tert-
20  butoxycarbonyl, tert-butyl, benzyl and fluorenylmethyloxy-carbonyl (Fmoc).
Examples of suitable thiol protecting groups include benzyl, tert-butyl, acetyl,
methoxymethyl and the like. Other suitable protecting groups are well known to those
of ordinary skill in the art and include those found in T. W. Greene, Protecting Groups
in Organic Synthesis, John Wiley & Sons, Inc. 1981.

25  As used herein, the term “compound(s) of this invention™ and similar terms refers to a
compound of forrnula (I)- (VIII), or Table 1, or a pharmaceutically acceptable salt,
solvate, clathrate, hydrate, polymorph or prodrug thereof, and also include protected

derivatives thereof.

The compounds of the invention may contain one or more chiral centers and/or double

30  bonds and, therefore, exist as stereoisomers, such as double-bond isomers (i.e.,
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WO 2009/ 023211PCT/ US2008/ 009667 - 26 - As used herein, "11sp90" incl udes
each nenber of the famly of heat shock proteins having a nass of about

90- ki | oDal tons. For exanple, in humans the highly conserved Hsp90 famly

i ncludes cYOAW2¢1Hsp90a and Hsp90I 3 i soforrns, as welRCTAES2E499%67 whi ch i s
found in the endoplasmc reticulum and244SP75/ TRAP |, which is found in
the S5mtochondrial matrix. c-Met is a receptor tyrosine kinase that is
expressed in nornmal and malignant cells and has been identified as a

pr ot 0- oncog@AYNEIHGIOMERR CNaRUNMETS. 95 diapteiggmens. AFcoTdingdp tis mvention. eogr am

that ist hogﬂg{ncsl%trla@tul%§ﬁ@éﬁ:ﬂealheﬂeﬂl ﬁl%rudﬁgqﬂgjééﬁﬁﬁyuﬁdéj@f\{ﬁlsmn but when

dysregul at ed can resul I 'gnant ty, mgration and invasion
by a 10 necleammsdihwfthscormlSpgfeiunmnmoenctsr ynantiomerst daderedthers huchan Met gene

is located aon chr.onpsone,,7 b 21-93 s an e than kb (Ma, et
al ., Cancer S5H8° %{sggl[egs}hgt ché&?g ileé%’ﬁéﬁm“’gbv §°§5"3(%g Igﬁm{“/\ﬁ’tf’ffiz9 Pype cell s,
c-Met issa ipeicgaémlnafﬁéndangtpu&paﬁdlsét&e@ﬁera;auﬁ;slﬁrep.ﬁellﬂacﬂhatc mixueieigt, and a
| 3-subunit with a large extracell ul ar domain, a, nenbrane spanni ng segment

and an i nt r SBALOTEHS, VF%@"PF@%“Q&%@“%WPWG“?MW%# Qe E4sPHOP%r es and
domet s f  Sndffmchokd#dRobr SE ARl ssbed GBI UEYR Glant Nl Udes 2

MRS cysteine-rich regi on; domain which Is also found’in plexins,
semaphori ns nanl@vemoegrw nskmst)c profilercopwarted tavpthertisemers.f theseicases, such

LTTUNO0! ODULL ool £XA 05 A0 ARBECAAI ROnEASE B0 oo s b ANRIRERAG dorei 1

5) j uxt anenBrane "0 ar yr oSi ne “Gomai n at
the Gtéom pm"enezio Actl vation of c-Met signaling is dependent on
phosphoryl ation of multiple resi dues on c- Met. Upon bi ndi ng of HGF, c-Met

under goes ayt oph hor i QN 23 Y] 235 in the activation
oop of -t he AsyRBORRAR, e Bon *ReRinof e reene s shyeBline o afalbatbepRERt y ot
c- Met. Y131theqmésent iseention phespplor mleftbﬁd)ifﬂ&rernepagmsq:hts of tHiefsahe bethp@indnd i s

important in binding P13-K which is inplicated I n prosuryvival signaling. 25
Phosphor y| at®bfhiit drifesat phyaics)) eraucal apd{er speftesronisPigpettie %E’t“? vates the

nul ti substr ah @il BedStolsB % Mgheyp! i cated in
Met - nmedi atg : !%?ér%lt?gaﬁglggg?ﬁgﬁggﬁghﬁe |atseg“n*1§&i' %efé}?ﬁ olrlgpof SHC,

Src, and5 Gabompwﬁlblbtyraed demsitydimapostantCn fermujation nd plodust masyfspERS), gnd
%PSRSSQ&S?&P@% ek e Borlfelf SR FalHE). RLEL iRy BBl by

resi due in fiom ¢haxgeaimectieznaced rmnaty(e:;ge,dnfﬁrexglal b}ed&dﬁSﬂUc}ﬁtﬂ'&aSbEEa' (RULE 26)
negat | ve r oGUTHIGP s GO AP wsso gy g bt PR 5 YEEI SR at i on
of c- Met V\hbﬁﬂldtmgélyhl@rpiﬂgf mdetanzal chidasfeEgids4é. kO tibRis dri@hbleolfktorsdeggal i ng
can be caused %/1 I ncreased expression_of HG-, 2) activating nutations

whi ch t yPi cakingtielly favared plgmpsphsenysets g Wﬁ@%oddﬁﬁﬁicﬁ”bmc@t% % uxt amenbr ane
domai n of cpMehmofihl of th €4 g CABRES dridhé ¥8lykbRRSE: A6k shkdepiibldlo bidhldwn

at high humidity). Different physical properties of polymorphs can affect their
processing. For example, one polymorph might be more likely to form solvates or
might be more difficult to filter or wash free of impurities than another due to, for

25  example, the shape or size distribution of particles of it.

As used herein, the term “hydrate” means a compound of the present invention or a salt
thereof, that further includes a stoichiometric or non-stoichiometric amount of water

bound by non-covalent intermolecular forces.

As used herein, he term “clathrate” means a compound of the present invention or a salt
30 thereof in the form of a crystal lattice that contains spaces (e.g., channels) that have a

guest molecule (e.g., a solvent or water) trapped within,
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chromosomal ammplification of the Met gene and over expression of c-Met; 4)
chronosonmal translocation such as in the Trp/ Met fusion protein which
results in the | oss of the juxtamenbrane domain and | eads to constitutive
activati onWOL90P/3$213| t ernate splicing variants c-Met nREUUIRDENPERd t o

| oss of the juxtatnenbrane domain and 12&t so lead to constitutive
activation. Activating nutation in the tyrosine kinase domain or in the

j uxt amenbrane domai n of c-Met which result in increased activation of the

tyrosi ne ki Headeedbareinand ungsseothrswise biskicatodothe tosmn Pradimg 2neang A deEYsivat i c

papillary r I i er, : i noma,
netastatic ﬁggg"‘gﬁ‘%}& 'ﬁlec %%%gg&ggﬁpgt%rog% ﬁgﬁég&gﬂl‘kﬁéﬁ_]&ﬁg{éﬁc gliomg,
breast canceonditoend (gaste beinodnd ey provide a compoundpdighis Inxentione Paddregsirhay
carcinoma agtivati nut at i ons have .been found at. am no aci d,resi dues ML268
(oo M26Eser el g b e Rataac s oaulyl toudba pEtel Maf pbe " Y1 50
(e.g., Y323Q&hvitylih Bib& unteabted férilrﬁl@Yﬁnplbﬂ&ﬁ;ﬁo&@%ﬂcontdrﬁplét%ﬂthidlﬂ.\ﬂeﬁtion and
H1112Y), and V1110 (V11101). In germine papillary renal cell carcinoma
activating Hflusde; B areol Britgd ks anglegs g damva&wmcawauwdéﬁ&wa@ms (e.g.,
and vi230r) C UReple Loy Beifippligh mikaeint s SRR Gee 13 (eg
HL112R). | namigeatbiduidraljzablecates, biohpdralyzablaearprmates; bichpdrelyreble been f ound

T1151 (o. o capsy R SRR e, sl ERRHaBH fuss Pl hBRE e

act i va; 10g exnatlescofpradrvgs ibﬂ)&dib de@iévmﬂveabf esthamdco fformsa augwm,%%m. g.,
Y1253D), Y1235 (e.qg., Y123 , Yl e, g., Y1230C and Y1230D). In
glioma acti élﬂﬁtg%m u%EaN%)oﬁnghan&bé’érfgﬁga%GmgFS-aﬁP g%&?"dmlééﬁ'il?e G1137
(e.9., Gl 13#Mired LbindWeltknahinkdidds SubbisahbLRussdY¥e bPEHURGEREd at am no
acid residue T1010 ((:e. g., T10100. In SCLC activating nmutati ons have been
found at anMFPIGRMECHENISEREANRDBEG DIt qVERY (199RD BB} 78 AdP-F8DManfied E. |
T10100. In gycg i capger activating mutations have been found at am no acid
resi dues 1101 f’jr?e'.’g., 110101). In gastric cancer activating nutations have
been found at am no acid residue P1009 (e.g., P1009S). Am no acids

SUBSTI TUFE 8siEEEH herin Bndw)less\nihepoine indika@d. 1 SJioBydyolgsdie amidg’,- | st ed

herein for g u § ed. ' ] sk, (A
18: 23432350.“@%@8?"3& %R?’t’hgl°?§%ﬁ§r’g€mé%%%agéfh%“’%gé@g%%ﬁ on 21? ¢-Met and
can be used“Bbhleslyzdbtnecide” ami ‘GoocHydrdgzabln phodphate ihdogueiihiecemac emideher api es

to treat patients, with cancers that have activating nutations in the
Lo osi oo PrkSt ) BPORHE RS or BRIt i FEsr i 90 e B
j uxt amenbr ageesdbt ARE6P tHRILIdIY IO 208vili JTAFR D mPREnd 2R conf@yiponahdtepr ess
catalytic function and nutation in the juxtanmenbrane relieve this

repressf®n SHBPQURA afh GRECONSOTRRSGENTER PR, SYplbasTRIPFOVEE WA SOMPiRet ei n resul ts
from repl acepmgliedirchifin éhalf-lﬁéﬂ iff @Dheoglocsm‘ Mk HENEr Mhddad -E‘P:Eab\gﬁén? B ipgovi des

two strong dimerization notifs. merization 10 activates the Met kinase
activity angrodagnlimpravad uptaks firopievedduattbndtastsans of inpevdemsétef actibhe Tpr/ Met
fusion protein. gen faund | iric cancer. . | i h jncreased
Vet ki nase. e e el e 8RN ehfe Bl Bl B BH B Lt
has been f owspdundsBrérhpleebdf biblyrige] geableaamitidsiindiudes butl drsnatiinsiteld pgilogert he

| Xt aregr A, e anaS ] ab i S SISTBLADS oPTR Aok S LBk 2200

amides. Examples of biohydrolyzable esters include, but are not limited to, lower alkyl

esters, alkoxyacyloxy esters, alkyl acylamino alkyl esters, and choline esters.
Examples of bichydrolyzable carbamates include, but are not limited to, lower
alkylamines, substituted ethylenediamines, aminoacids, hydroxyalkylamines,

30  heterocyclic and heteroaromatic amines, and polyether amines.
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15 oncogenesis. Conpounds of the invention cause the degradation of c-Met
and can be used either alone or in conbination with other anticancer
therapies to treat patients with cancers that have juxtarnenbrane nutations
or del eti oW 30P23NRt . Anplification of the Met gene arRCTUS20e8Q8966%si on of
c-Met has been found in several types oR6cancers including gastric cancer,
esophageal cancer, snall cell lung cancer, 20non-small cell |ung cancer,
breast cancer, multip eI oma, and col orectal cancer netastases.
Conpounds ofAstused ilfrwléntHS@ glgéesmaeh wepberc thedfamily of hegs shogh @TeeiAs be used
ei ther al on ot r eat
pati ont o w ¢hiegs beseSRARR Sttt of bl SERGR RERERN Eonkflcl

over expr essiHsp90 fdbﬁlyanqjhde{slcmsolmrﬂgﬂﬁh and Fgpo0p isbfisma, ssovetles GRAPE| | cat ed as

oot hor Apy Tt P (R <P, R o AT Lot el HE P

| ung canser sigRRdmiial MAriRCt i vating nutation in receptor tyrosine kinase
EGFR which results in oncogene5| s. 'Most EGFR nutant NSCLCs initially
respond to EGER.inhibitors su Tar ceva ,but, the v majority

as lressa an st
of these tu %UWCM%WSB@M e thatsis expiptseqd B nogealndana 1&%5&'@*@& t hese
resi st ant 3%@3&%&1‘1@&/& D5610- oﬁﬁeg@aetgdmmeamamgﬁ@ggvgtm iBRivet 1S

thought that Met anplification is a nechanisnms of acquited resistance, and
i n particul grovdkguagraetheUsITIVBTE belerrmtiyl RutaEy26)bryons development but

[ rossa and MIrAEV R bR e st R AhORE A, Wl End B B9 21, 2

i nhi bitdb) ¢aenkpismathatis nal yet c@oplerebaxpesmsd. Mumm@mmmad@n/ 26

ril 2007/ page 1 /_10. / science. 1141478 0 f the .invention
PPlse he uehPRBsamt baid TN s San THE HenlZoR Ly “Bal sRacgsin, " M

combi nat i on pMddskus BtAYOIews (HO0GRI20S091308Y, AR WG, ty;fcttféns %%trleamatefudlmrtmmkl nase
inhibitors, to treat patients with cancer that has becone resistant to

other anti c&oRsists qfwe&am@ﬁulwsm apg a Brsybunitwithh lazgecexdtiaeal lar damaisy

refers to aQ)&qe&ﬁb?&e%g Bﬁt aSlHMrﬁra@éﬂu@ttﬁé&ﬁ‘éklﬁaée%halrﬁ KAds&d: by or
enhanced by dysregqul t|on | HGF c-Met signaling B-raf 1s a

seri ne/ thr esmictieskandadosainsaf CfI\éetllmlmiwléd;cmn dbmeml‘amhew traenug athivkay and i s

encoded by 3 | B-raf have
been identi cﬁ@@%kﬁi@é&% I}%he reeait c?s . Z&f‘i%&w-rglé(;h\}%rg]?zé%{"% "r%lem{] & m"B-rat"
refers to alsém@lhohn:samkil1meg’tg1sya}IiPa‘rrtpeatsav}ndf ar8 &suntl i @emamopbebuliethlexdgs ons

CR: 1) CRL i ch,contains steine rich.d and nost f t he
R bi i o R Bt B e g ot O acrnbone Jomali ahd 6]

the intracellular tyrosine kinase domain at the C-terminus.

20  Activation of c-Met signaling is dependent on phosphorylation of multiple residues on
c-Met. Upon binding of HGF, c-Met undergoes autophosphorylation at Y1230,
Y1234, and Y1235 in the activation loop of the tyrosine kinase domain which ativates
the kinase activity of c-Met. Y1313 can also be phosphorylated in response to HGF
binding and is important in binding PI3-K which is implicated in prosurvival signaling.

25  Phosphorylation of Y1349 and Y1356 at the C-terinus of c-Met activates the
multisubstrate signal transducer docking site which has been implicated in Met-
mediated signal transduction and mediates the interactions of SHC, Src, and Gabl,
while recruitment of Grb2, PI3-K, PLC-y and SHP2 is dependent on phosphorylation of
Y1356 alone. Regultation of cell morphogenesis is mediated via Y1365.

30  Phosphorylation of the Y1003 residue in the juxtamembrane domain mediates the
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15 the binding of B-raf to Ras and recruitnent to the cell menbrane; 2) CR2
which is rich in serine and threonine and includes the S365 residue which
is an inhibitor hosphoryl ation site; and 3) CR3 which contains the kinase
domai n i ncVORWYPZEIE | oop  GXGXXG notif, an activati on SEJHETRP0SQAC7

regul atory phosphoryl ation sites S446,-8447, D448, D449, T599 and S602.
B-raf is translocated to the cell nenbrane and 20activated by association

wi th GIP-bound Ras. B-raf is regulated by changes in its conformation and
i s inacti ve bitding afiecChic ciGhhe¢ta AS s pRpREYR reEdlaler prgtdimo fMehby propwtiag Hfeor mat i on

as a resul t_pg&ugiégﬁﬂpﬂg&{ gf({_mp&ﬂﬁ i“’gﬁf‘f’t 'e%{.%d%tﬁg- P-1 oop. Phosphorylation in

the activati'o gnent results 1na's active confornmation of

Bl Lt er SSklcgon HGRRNNA B EATE N, A0, B LoaR R LapgACt Wi th

one- anot her restraining rvation s I'nan inactive

conf or mat i otHGER2¢ avthetieg mhationy wiich yypehllBeccaf imthe poesiiedkimst domainrar e

cl ustereg. }'hi.s i ndi cat eg t hat aiaea rgsult of B-raf .nutatjons,.the inactive
fo 2R

B-raf conf oftfabyiamemerage dempn of sdet ARG FISF SOPSHUTYekipash a2 1BIe of

conf or mat i ORhrotResHARMmeSlifRhtion Ak MRt gedb akdl b¥tr eRpredmAfROMetf 2005) ,
23(27):6771-6790). 30B-raf associated cancers are cancers in which

i nappr opr i atcBrogwsemaldranslogatipn suchas i the dap/Meh fusiva ReptpiddYhiehesulls ip Hye

SEET (RULE SayT ol e ST R oLt bty e Sefi iy af SRR Fon
Bl angl or SoRCt] LUt juely BELIve B ral (6.0, B rar that nas activity
i & ot B R KU bk ). h

that is not? @ on with Ras). Activating nmutations in the
ki nase donmuai,n. .i ncl ude V6Q0 V600D, . GBI96R, . B4V, (A69A , HA69E, 466V, and
464V nut at SHEIEEUAHANGE ¢ T R s o gnant

nel anomas, amMglviseH estlihifireh s hdtivagdTPof tRa@tdsind inabdadti@itd herHeeh Noma,
follicular thyroid cancer, para-follicular C cell-derived nedullary

thyroid canégfervedon bereditany ard spovalic ipapillery renahearainoma,ovarian @ngifophageal
car ¢l nom, RephdelRl! G dnd i fishric RERACnB AL SulmBEHRIRIR kAL, car ¢l nom,

non-smal | -cel1 | ung1 cancer, gastric carcinom, non-Hodgkins I'ynphoma,
10gl i omdy sANSEHE, SELEa ghionsa heeast cantes) and ghsitecasicero fa soradtid Hapillery remaicer in

ny .| DaBPLORCL ISPl AR AL SR apIgeecd el
const ituti v@;. gpMI.QG&’leE V1243 (eagf,.Y 1248DSER24BHE) Y 12460 (ARMYARACH ) &1 E?r(b(etgg a
T on bt e Elel Sl S ST huhe 8L RSN STk ANSASSRY 0n
VI110(V1110I). In germline papillary renal cell carcinoma activating mutations have
20  been found at amino acid residues Y1248 (e.g., Y1248C), Y1246 (e.g., Y1246N),
V1238 (e.g., V12381), Y1230 (e.g., Y1230C and Y1230H), V1206 (e.g., V1206L),
M1149 (e.g., M1149T), and H1112 (e.g., H1112R). In hepatocellular carcinoma
activating mutations have been found at amino acid residues M1268 (e.g., M1268]I),
K1262 (e.g., K1262R), and T1191 (e.g., T1191I). In head and neck squamous cell
25  carcinoma activating mutations have been found at amino acid residues Y1253 (e.g.,
Y1253D), Y1235 (e.g., Y1235D), and Y1230 (e.g., Y1230C and Y1230D). In glioma
activating mutations have been found at amino acid residue G1137 (e.g., G1137V). In
NSCLC activating mutations have been found at amino acid residue T1010 (e.g.,
T1010I). In SCLC activating mutations have been found at amino acid residues R988
30 (e.g., R988C)and T1010 (e.g., T1010I). In breast cancer activating mutations have
been found at amino acid residues T1010 (e.g., T10101). In gastric cancer activating

mutations have been found at amino acid residue P1009 (e.g., P1009S). Amino acids
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15 the sequence which encodes for the tyrosine kinase ALK Typically, the
NPM ALK fusion protein contains the first 117 am no acids of the am ne
termnal of NPMand the C-term nal residues 1058 to 1620 of ALK For a
schemati ¢ VOR®RMIALi on of NPMALK see figure 1 of DuysRGEYUS2048/089667
Oncogene (2001), 20:5623-5637, the enti%& teachings of which are

i ncorporated herein by reference. 20 The term "NPM ALK associ ated cancers”
refers to cancers in which the NPM ALK fusion protein is expressed, such as

ALCL and di fisgd beretrfgec-Nlet ate|numpeise @prinsSchie et s @mg%(ﬂ%%ﬂ’&ﬂéﬁﬁn ki nase"
f t . e e or P
refers to azﬁ?@%ﬂﬁﬁ%ﬁ%@ﬂ%@f ﬁ&é%@&%%@%&%m&l %ﬁews}idcéan'bgggéde erably

activated upon bi te actor to 1ts extracel ar domain
(Yarden et aither alk®8 3y inQiombatatieh with b8@83nticiiner fhetdpidsamytat patntsowilei d

sequence of 25a cpkit kinase preferably is as set forth in Yarden, et al.,
087 Eveon P10 bave b neltyiedond o the e RBtse BsBATRYE “whi ch are

i ncor por At efuwmeneremeedie@ineffeMat.i n their entirety, including any draw ngs.
Mut ant versions of c-kit kinase are enconpassed by the term"c-kit" or

"c-kit Ki naggé juk@endnithnéds rédepotykdiaie imlses Hadboer! MOwalt@fepess cdtdlytibavi ng a
single am nqg acid substitution at codon 816 of .the human c-kit 30ki nase, or
its equi val &Mctippand mufationindhgjuxtagismbrans relione thigtepressomand gap|@dito Der mat ol . |

112: 165-170 2 i j i i ) ; tive
SuBsTy yuTE. BpgeRRftsie? The T0IRie! sl RS sl b Sol i e 5 11Rg P

j uxt amenbr athe Metigehé withTpt which ipoivides tdvbstrongtdimerizatiof otifs. [BimghizatCnem

274: 13399- t.h of these publjcatio are incornporated

ot orondd nadtiie e IR Rt Al 1S Bn R 1R e RO ANE b GELBEARER Yy 1oy e
"Bcr-Abl " i $haTpifsfeofusiph picdein hadieden famdlif gastricodntdiand rextltd indmdréazed of gene 5

sequences f c- ABL .protein.tyrosine kinase on_chromso 9.into BCR
sequences 0 E(Peg}ﬁ’rnﬁ?ﬁ)aé%g’éy 5 agﬁ’é‘ﬂ&&“ﬁg“*‘i“ﬁ%""ﬁﬁﬁ?&& é?rﬁh?fg&?:tﬁ? oA
schemati ¢ I eRMB$EShaAL EeMuf cAABERRMiBtiesul Al skifffg ﬁféri'm&ﬁherﬁ@r@n@é’orﬁﬁﬁ‘.n in
Figure 1 of U S. patent %Bpl ication serial nunber 10/193,651, filed on July

9, 2002, thbogffitheguxiamemprags domainfisadmtodinerensed dMeidinaseartivily andh by

ref erenge. 120 i :DOJ i . : Abl
fusi on ggot EIF %gglé?esl% ﬁ?‘&l’?‘ﬁdsg F?%%‘B%H] lé@ts%g% d&%d%tg)tn%? he@a%&“ 5{éf(;)ent ain at
| east the OCusedaithetiaborferonin @mmbisation with oflér dotancer fthepapigsab tleatrpatiergnwitbr mi ng

tivity. Th t Ber ; Abl ts f inh P230
Bor - anl P igean e B bR e R GO R P | § Char ot er st i o of
CM. and P19Q Bcr.- Abl | terjsti f ALL FLT3 ki | [
i nase. r coeREEIITAAT Qi VA 0 Sl SeRosionnte-YRF hn beet Bng i fefrll o
proliferati gpes sfnédrs including gastriabanctl, e@hdgd@0ncer 198kIIRE TurkZantdte entire

t eachi ngs of which are incorporated herelin by referencei. The FLT3 | ci nase
has fiveli nDPREBY! eUPRHCINTKeLgaTETTEn MiltiRle Myglomacid coloasetal €85%5H as wel |

as an i nser fnefRQALAN Bhpbands AP tRThMtSE EdSe the deiBddodHre- Mt ahd Safid OPIl asm ¢
domai n. FLT3 kinase is activated 20upon the binding of the FLT3 |igand,

whi ch causegsedeithgralamedi fre¢onztination with other anticancer therapies to treat patients with

cancers that have Met gene amplification and/or c-Met overexpression.

Met amplification and mutation has also been implicated as a strategy by which certain
25  cancers become resistant to therapy {e.g., chemotherapy or radiation therapy). For
example, certain non-small cell lung cancers contain an activating mutation in receptor
tyrosine kinase EGFR which results in oncogenesis. Most EGFR mutant NSCLCs
initially respond to EGFR inhibitors such as Iressa and Tarceva but the vast majority of
these tumors ultimately become resistant to the drug. A subset of these resistant
30  cancers have been shown to have amplified Met, and it is thought that Met

amplification is a mechanisms of acquired resistance, and in particular acquired
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D nerization of the FLT3 kinase by FLT3 |ligand activates the intracellular
ki nase activity as well as a cascade of downstream substrates i ncl uding
Stat5, Ras, phosphatidylinositol-3-kinase (PI3K), PLCO Erk2, Akt, NMAPK,
SHC, SHP2, W01 (see Rosnet et al., Ada Haenatol. (ROPEI008¢896978;
Hayakawa et al., Oncogene 25(2000), 19:824; M zuki et al., Blood (2000),
96:3907; and Glliand et al., Curr. Opin. Hematol. (2002), 9: 274-81, the
entire teachings of each of these references are incorporated herein by
reference) . @ittancetmbinasednlijbitoresuchas fessabhdTaELad (EGFRqdhibiterg), Gdéavee (aze, and

subsequent | Gl the ELT3. ki . I I at express FLT3
ki nase i ncl ?Jhcfg%ibrlfr\@(gli’ean 8n%i %Q@ﬁi@n?g]&g&,tn';?yspcﬁgllacfﬂl%%rg%DCD34+ cells,
pl acenta, gonewscicmeepressairy/ L6 aeriRDETEpageqt/ 1l1126/Rtiamd. (14998), 82: 1110-19;

Smal | et al., Proc |. Acad. Sci. U S. A (19 , 91:459-63; . and Rosnet
et al., susw%n(macwthwrféwgﬁ%ﬁéﬁ% SesisoBee7 - 30 -
Leukem as( 198k or Heodtinatidn with& e ahtic@ndR MePdpaSsieh a§a6dimeht WwilEiHiRase

references are incorporated herein by reference). However, efficient

sti mul at i on i@fibifre|te freat peticnts with camem3hatihasbecomg sessgant jo pthefiANtieancer her
hemat opoi et itl?erﬂfi&""t h factors or interleukins. FLT3 kinase al so plays a
critical role 'n 1mmune function through its regulation of 5dendritic cell

proliferati Lffer | atJ: » :

05: 3480- o7, AHaCEeH, ERle-RG AR LRl T TR of BB R,

ref erence) . nidtayensis ulsat ienmied| lygir enhak¢dmadictegaladap indIGF LMt digmalisg, t he nost
prom nent of which is AM. (see Yokota el alL, Leukema (1997), 11:1605-09,

t he entilfe Beef v awgsinethradnineikindse thanzonyadvedtie thelMAPiIkindsy patedvay ardde) . O her

FLT3 expressin | i gnanci es, 10 includ - pr.ecursor cegll acut

[ yphob| ast FECTEA R fEGE 1or3 e Qs spPaRtean BLkahs s SLR s st been

| ynphobl ast iigentifitk @Hich are 88 EEsGIRbOYIGInEWEN AR NHETe P BCRA” sfers 368411 SiRAKO et
al ., Leukem a (1995), 9:2058-66, the entire teachings of which are

i ncor por at e@Plifatg:yasiapty. Bembhasribiey corserred kaginas €CRit BrtGRhwhish sertrias ad wi t h
hemat ol ogi Cc?sgéihgﬂa{‘&drﬁén%é féad ﬁéé&t'oﬁg‘eR]a?bmdh@t ofHfith I%P]?)galrnﬁ?ﬁci%(egs’ the

FLT3 ki nase constitutively activated w thout “the ne bi ndi ng and
di meri zafi othethindihd 6f Birafatn Ras amtirettugmentao chestell menalirarse; 2)H€R2 athichtio righ ow

continuously. Two_ types of activatli ations,have been.identified:

i nt er nal ta%%%cﬁnat%‘%lﬁ%%?flfngﬁggfrf%? Blgﬁgg%)ﬁels’rﬁjtue WP %W"?" "Re activating

| oop of t he pkosphsiglationsitd) and\3) ORB avhivdreehtains theckihae dombin igclkdings 6-lobgf ers to
both wild tmas Ictjvnase, and nut ant 30 FLT3 Kj na}s]es such @FLTB

ki nases tha FRPTy 20 RGHYARN SeemEhfan &ﬁ‘*%’bqlﬁﬂ osphoryiaien SHEsI 4 ar e
useful in tKkas im@ICOMY 500 and$6022CB-4f1i 2 @shsR)ated APME QB h@in®ranb Ad act i vi ty
such as proliferative disorders. |nappropriate FLT3 activity includes, but

i s not PPni eglivaied byassosietion With (B BibeundiRay. Pastisreawpted nshangssdaiied or de
novo_expr esganthioh aldis ifactist When ma%ﬁ\ﬁa%isﬁs{g%ﬁt RIS 3h ol 8CT1 V1LY,

and FLT3 25mut ati ons I’ESUFtI ng I1n constitutrve activation. e existence of
i nappr opr i atenformation as a result of hydrophobic interactions with the P-loop. Phosphorylation

in the activation segment results in a shift to the active conformation of B-raf.
Interestingly, the activation segment and P-loop that interact with one-another and

25  restraining the activation segment in an inactive conformation, are where the majority
of B-raf oncogenic mutations are clustered. This indicates that as a result of B-raf
mutations the inactive B-raf conformation is destabilized thereby promoting an active
B-raf conformation. (Berram, e! al., Journal of Clinical Oncology (2005),
23(27):6771-6790).

30 B-raf associated cancers are cancers in which inappropriate B-raf activity is detected.

In one embodiment, B-raf associated cancers have increased B-raf activity, such as B-
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abnormal FLT3 ligand and FLT3 levels or activity can be determ ned using
wel |l known nmethods in the art. For exanple, abnormally high FLT3 | evels can
be determ ned using commercially available ELISA kits. FLT3 | evels can be
det er mi nedW@MP28Hdw cyt ometric anal ysi s, i mMmunohi st ocHERYBRAISEMET ysi s,
and in situ hybridization 30techni ques:3BUBSTI TUTE SHEET (RULE 26) WO
2009/ 023211PCT/ US2008/ 009667 -33 - By "epidermal growth factor receptor” or
"EGFR' as used herein is nmeant, any epidernal growh factor receptor (ECGFR)
protein, pefafivit mgationsiiy epuinage domsin thyt FoR infressesretivaprovss thet of wildpeR) |
HER2, HER3, . KR i v C ) k

Accessi on h@@ggsﬁgvm |n3°?gtgpﬂéyéll§ %cfn(%%éla f %Z%’ﬁ%ﬁg BP%’%cgﬂ:tg}]h g?ll%gl No.

10/ 923, 354, dépendsht on indergetim with R&)04ctivating mamdtioneint thakinaseglonein inbiudér ar e

i ncor porate [ I r t G- cript derived
froma EG:RQKSB%%@S%PS géﬁeég%g)d ‘%‘55%@%?9% gﬁé?‘gc@ﬁi(%@vsfﬂ'gaﬁ%\sm "EGFR' is
al so nmeant ERarhpled S8 raftabekiakdZndrOineiute mR@iahteelafdm@OhnapRIti¢ teroier i ved
from EG-R i sof orns (e_.lg., HERl , HER2, HER3., and/.or HER4), mutant EG-R
genes, spl i E¥cipaPRPYIapt thytsideringane S licala tprgikeanste PRSHOIGHIA s s, As
used her ef NeelRderfled mciNidty thifPoid ke Shion Sincdr, oVURRIRFMdniLbakLye di sorder, "
and ot her equivalent terng, 'neans a di sease or nedical condition involving
pat hol ogi catsoghagsalcarsinared, heute Pryoloid lenkemiiy,deat] admiek squamobsicdl cancer,
snoot h nmuscl e .cel |l proliferation stem c_sclerosis I} I hosi f the
Ve, adul perggpr ARG D i en i R ira e Rk oSt ) b B .

| upus en&’;} hg]ﬁmﬁa;satgmarla-‘eismGmlbbyholm@ocarﬁ;jo&hemid:li\reetm iatwhictor O'Ej her

reti nopat hies, cardiac erpl asj a, reproductive system associate

di sorders sH@HPIQEm_B%ﬁ!'r EX%B'EFQ e"'cde_ﬁifff@r Preass @cwdiiiéﬂ?]ia%wﬁ’ﬁf@“twl nonary
fibrosis, eRGQBTH.-1a08ld thdt b WATRIRB-Faf o BSHIBHLAVESotivity GPRaRAYI omat osi s,

sar coi dosi s, desnmpid tunors, Smooth nuscle cell proliferation includes
hyperprol i f Q5 abddaere, “CPM-ALKY fehtes ¥AFGHbRESIE whith if @k r&¥RBPAE, 1ntinal
snmoot h nuscle cell h%per plasia, restenosis and vascul ar occl usion,

parti cul ar | {2:8}edbad trapslpension gf the abrryieqednicy for HIP MABZA awirlealiat proteirdini ed
vascul arz i njur. : j L Aassoci ated-w. isﬁgl%_ :
l\/breove?s, i%ﬁgis%ﬁeﬁ%e?rwolg%%n%g% é”lchgfif’%ﬁ‘y‘%@?% égflg' g nlg%llﬁ(gp’g e ?%ﬂegpl asiain
snoot h nuschmsiocatphaeintchamains tfe firaisidd|aating acidsenf ghe, antiné endinat of i Pielkand ¢he

bronchi al ajrways of .t he i Len W th asthma, in.th dneys 25of
patients w Heﬁnﬁﬂ%[lreﬁ' eérléﬁ] @ilgﬁo BF%LES?@Taﬁ?ﬁ"ﬁmf’ﬁ%repfeﬁ@té}m&ﬁ\ﬁ;r@'ergus
proli feratixeKcHesﬁgdlerlsoqu@@te'r,r&@bu_ctmcbg@@r(mm?,izfoesrsasisem,@ﬁe &é@ikds in the

skin such as psoriasis and its varjied clinical fornms, Reiter's syndroneg,
pityriasis feagings of which are incorporated herein by reference.

20  The term “NPM-ALK associated cancers” refers to cancers in which the NPM-ATLK

fusion protein is expressed, such as ALCL and diffuse large B-cell lymphomas.

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

25 ac-kit kinase preferably is as set forth in Yarden, et al., 1987, EMBO J., 11:3341-3351,
and Qiu, et al., 1988, EMBO J,, 7:1003-101 1, which are incorporated by reference
herein in their entirety, including any drawings. Mutant versions of c-kit kinase are
encompassed by the term “c-kit” or "c-kit kinase" and include those that fall into two
classes: (1) having a single amino acid substitution at codon 816 of the human c-kit

30 kinase, or its equivalent position in other species (Ma et al., 1999, J. Invest Dermatol.,

112:165-170), and (2) those which have mutations involving the putative
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pilaris, and hyperproliferative variants of disorders of keratinization
(e.g., actinic keratosis, senile keratosis), scleroderma, and the I|ike.
SUBSTI TUTE_SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 - 34 - In a
preferred B8, the proliferative disorder is carREUS2HMOWFE t hat
can be treated or prevented by the nethdds of the present invention

i nclude, but are not limted to human sarconas and carci nonas, e.dg.,

fi brosarcoma, nyxosarcoma, |iposarcoma, chondrosarcoma, 0Steogenic sarcomng,

chor dora, aditesRem trakfe- helirRsthrarp sinaMs real, 3PYhghBiahiChenr £4fa I 399-
| ynphangi Oeng@dja.ehg@gg%%gggublﬁxm%gﬁgco@ehfﬂ, L0 Ree MRS efrummor

| ei onyosarconmm, r rconm, n cl noma, pancreatic cancer,
breast cancentiretyyacludingegapdewingsr ost at e cancer, squanous cell carci noma,
basal cell carcinonmg,. adenocarci noma, sweat gland carcinoma, sebaceous
gl and car ci Aenmed ixagn, 1BerA b sis aifusioreprofeapthat rasujts fidenthe &raxslovatias of gene

cyst adengcarci hona, ned ary. lQcarci noma, bronchogenj.c i noma, renal
ol | Car 81 O naTS BT B LT g GG nE AP T OTE MO L B o SEEVEB non,
enbryonal CcahehiagisBomd'td PR duditdBE PhilleWiliadhrémboaie. A &hbmetd ar tunor, |ung
carcinoma, small cell |ung carcinoma, bladder carcingma, epithelial

carci nomn, §iPreReiatieneiyrn Sich AthendiBosittbh sardirsseer indfiewsp A £ Jhei roteat
ependynmome, ?ﬂ]ﬁ%rpﬁal HETRP96/98 85t AR on Wbb%,%%nﬂf@teachingﬁ OB _
I I , neuro obl ast ong;

ol i godendrogl’i oma, 1omeni ngi oma, nelanoma astoma, reti

| eukem as, ahiph araipgorpotatadiersiyby fdrenck e Reperdling cncthe breakieg poipt ingh¢ eukeni a
(nyel obl ast i¢ r e ]l C el gnonocyt. c CYhi n

orythr of uik afte B RO Coro R (AT RTGH b rpBS 0 e oimer gust )

| eukem a andomiinanieast thenPhiodonidic fromubkee ahdijhe T dorpaih Yoyt Asintba ver a, | ynphonma

Hodgki n' s di sease and. non-Hodgkin's disea , multiple 20 nyel oma,
f/w donst robm?m?%qﬂaﬁm ?ﬁ%wgﬁ,cown%ﬁv@?)&mﬁ R{O‘Eh‘cgefgg‘éf inciopaps #anpl es

of | euken ap23¢BéLAS, PEME BerddWl/ £1d F0D Bat-Abl. EPOBARAADL & GharacleyiBRGITYL i C
| eukem a (e.g., as exenplified by the p388 (nurine) cell line), |arge

granular |y and P (90| Barjddhischacggristiegfifoidl-ast i ¢ | eukemi a; T-cel |

| eukem as, e. % .. 1-cell leukema (e.g., as exenplified by the CEM Jurkat,
and HSBI2 (&3 &naseviagtyrosing kinaseregeptos nvolved & the ragulajiop Boé stimelatienddeni a,
and T-1|ynph iG: LA I ' . 1 ified by the
SB (acute) g@:H?ﬁ}plhﬁg%r%&gﬁbd@gﬂﬁﬁﬁn%#oaéﬁg ﬁéﬁﬁ%@%&%ﬂ%ﬁ%ﬂ?i%ﬁﬁ%iﬂrél eukem as,
e.g., B andteicliegs oflvduddeare mcarpdraB:ddredeii by yafgreney.t The HLEGKémdsahasipel oi d

Letkem 2o, nfon ARG B s S ST g
| eukeni a 30¢8$-100 ama® aciie ipdht miigdle bYitd Beof @At dbmaini F1T8kinabd I @ptivated
neutr opg(i) : ﬁpclnetgg glrrrlldglg 0 (t)hsei Fr},(gl%mglalng, which causes receptor dimerization.
Dimerization of the FLT3 kinase by FLT3 ligand activates the intracellular kinase
activity as well as a cascade of downstream substrates including Stat5, Ras,
phosphatidylinositol-3-kinase (PI3K), PLCD, Erk2, Akt, MAPK, SHC, SHP2, and
SHIP (see Rosnet ef al., Acta Haematol. (1996), 95:218; Hayakawa et al., Oncogene
25  (2000), 19:624; Mizuki et al., Blood (2000), 96:3907; and Gilliand et al., Curr. Opin.
Hematol. (2002), 9: 274-81, the entire teachings of each of these references are
incorporated herein by reference). Both membrane-bound and soluble FLT3 ligand

bind, dimerize, and subsequently activate the FLT3 kinase.

Normal cells that express FLT3 kinase include immature hematopoietic cells, typically
30 CD34+ cells, placenta, gonads, and brain (see Rosnet, et al., Blood (1993), 82:1110-19;
Small et al., Proc. Natl. Acad. Sci. U.S.A. (1994), 91:459-63; and Rosnet ef a/.,
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| eukem a; nonocytic | eukema (e.g., as exenplified by the TIP-1(acute) cell
| ine); nyelonobnocytic | eukem a, Naegeli-type nyeloid | eukem a; and

nonl ynphoc%tl ¢ SUBSTI TUTE SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667
- 35 - | euREA®2&her exanpl es of |eukenias are descriREdIMERUpT er 60 of
The Chenot her apy Sour cebook, M chael C:3Perry Ed., Wllians & WIlians
(1992) and Section 36 of HoI | and Frie Cancer Medi ci ne 5th Ed., Bast et al.
Eds., B.C. Decker Inc. 22000 The entire teachi n%s of the precedl ng

ref erences &ewkemie0986) A0:338-Arthe entisg teaehingsiad gech ol thespFrferengssaenent , t he

di scl osed e WA oY &ro ng

subj ect wi Fﬁ;cﬁggrdtgq lFngﬂh% ?%grtegﬁéé}hHgglre&r% J{ﬂ‘ @Hlt stlﬁ{uia?ﬁh OY?rnflng]'%tro?leu‘lé

enbodi ment , FLA8 kaiasectlypiellly mgtinesdthes hbmhuopmemh growl;iefagarstqrcmtblahcrdkwsef fective

i t T- I fied by J [ i :
B rem o S R 15w Ao G o meton Blquglifts m&ﬂ%@f’%c'yt” o
(e.g., as elﬂ@fiﬂi’ﬂtﬂcfchlqiﬁrdwerithﬂl drlld'dﬁ@eréxﬂiahoﬂl (se€McKuWh®f &/ e, B@MOHBOI,G g., as

exerrpl ified e MES-S | ine); nmonocytic | eukem a
exenpl i fied 96§4$$187 T’IlFﬂni’(f%@a‘t’hé‘}BS@éMhlqhi FeINCOrRARRtadyRgTsPL PAT %@gﬁe}- as
exenplified by the U937 cell line). In one enpodinent, the disclosed method

i s bel i evedNumeus hamatolagicanahgrandiesexpiess FlaT3 kingseetheimegt BroBjReat oy t h
Hodgki th
agggkl ngsI 3.“’? ]eégﬁgp‘?ﬂg?s ot %uﬁ%)tﬁe Et‘?ﬂﬂﬁa @@%g{}g&sﬁ( ﬁ/—ILl%J &ﬁﬁtfe%f%?‘} er%se:c r orenr
HD by t he abhehease mtoﬁeetbd&eambyera@ercm:le) SOth#hEL Toenpsessiog nNHgnamsxeBess
di ct | t d t nd the | h
P odos Ry iefha8 B RsRifen R A b s e IR el B Rt 48 2T

whi ch can beellzﬂixterlyﬁpholﬂaénegsﬂkbm&@ dndtcBroaicviaydl Gdeyiod lewhehiigy (@sd R&Ub LY pesS.
For exanpl e, B_Cgfgf NEI L incl des Burkites |ynmphonms, fqllicular, |ynmphoms,

di f fuse | ar B ISu&arip q%?rﬂﬂ’?@rpé %o@‘&l"'“wﬁr‘@cw&gs %fdﬁlgclgargérpqorgogﬁﬁql]mn pl asna
cel |l neopl ag*’l’ﬁefe@ﬁ@ I | ynphocytic | ynphoma/ chronic | ynphocytic | eukem a,

mantl e cel | 1ynphona, extranodal narginal zone B-cell |ynphoma, and
| ynphopl amagy iy ﬁldayémﬁﬁﬁ&{s\éé%&%b%t&ﬁm&éﬁ%éx@%a@iEﬁ’dﬂci&@ B}eaactJat NHL
i ncl ude anaplastic |arge-cell [ynpho precursor-T- cel obI astic

| eukem &3 | y mukabions. Imntélprewolfds,éue PEF3 bheseas constimfively yﬁpmndavﬂlmluﬁe need
| ynphobl ast e [ . T- I h , and
YT ke AU RIBER eSS SMBVIERLARYL Gl b TRIETR
bel i eved t hadntinheustyo mpew nghss mﬂ‘achh&ing mutations have been identified: internal tandem
duplications (ITDs) and point mutation in the activating loop of the kinase domain. As
used herein, the term “FLT3 kinase” refers to both wild type FLT3 kinase and mutant

20  FLT3 kinases, such as FLT3 kinases that have activating mutations.

Compounds provided herein are useful in treating conditions characterized by
inappropriate FLT3 activity such as proliferative disorders. Inappropriate FLT3 activity
includes, but is not limited to, enhanced FLT3 activity resulting from increased or de
novo expression of FLT3 in cells, increased FLT3 expression or activity, and FLT3

25  mutations resulting in constitutive activation. The existence of inappropriate or
abnormal FLT3 ligand and FLT3 levels or activity can be determined using well known
methods in the art. For example, abnormally high FLT3 levels can be determined using
commercially available ELISA kits. FLT3 levels can be determined using flow
cytometric analysis, immunohistochemical analysis, and in situ hybridization

30 techniques.
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30i nvention are useful for treating NHLs, including B-cell and T-cell NHLs,
since Hsp90 is upregulated in many /gas. In particular, in a survey of 412
cases of NHL in B-cell SUBSTI TUTE SHEET (RULE 26) WO

2009/ 02321¥PCHNIE3HH8/ 009667 - 36 - NHL, Hsp90 was fourRFHES2HBOMWEEr at el y

to strongly over expressed in all cases3®df Burkitt's |ynphoma (5/5, 1009,
and in a subset of follicular |ynphoma (17/28, 61%, diffuse |arge B-cell

| ynphorma (27/ 46, 59%, nodal marginal zgone B-cell |ynpphoma (6/16, 38%,

pl asma cel | Byespidamna gromth fptor sgmptor'sara ECFRY apusd fieTedn is meant A/ chr oni ¢

| Ymbhon! amacy e et par qens PR eel, Pt R LB e l, T

addi ti on, i EGFRcad EGNHiamiks(Eed0) HER], HERY BER bandiodEiRd)ekyivityo(sethrasngl y over

expressed in_a subs f ~anapl astic |arge;cell (L4 24, 58%,

pr ecur sor - T-eg%qdfaalF&E‘Fﬁgb@%{??ﬁ%gf’ceeﬁﬂ%%ﬁggISK}%B’#%%,S' %1%% unspeci fi ed
peri pheral TpphtdtiohGetiyMd)Qum2§ 864 FilePAPAumRn2D, 2004 OihgBhtite dadkihgcofT- cel |

| ynphoma ( 2/ Jh7, 129 . (See Val buena, et_al., Mdern_Pathol ogy . 2@?%

18: 1343- 1349Vnighfue Bprpogatedchsesin Ry Eeferpnaghioz Ametaer E@%REGPS&FB@/ FeiRpy
reference.) SR Qdnetl@/of éﬁ}a@eﬁ-,grh Sﬂgﬁeﬁ‘%%l&:%ﬁorp%g@iﬁn' BRI Y 2188 fe&ti ve at

treati ng subjects whose cancer cone "nulti-drug resistant”. A cancer

whi ch i niti & inglude oihonBEHR tpootein, peptide or pelspepdide deringdheoopBEER isdomsant t o

the anti-cancer anti s er s ng |l onger .effective in
treating t neceub RITTRRErFERE Bas HERAR S e M, SR gl £
initialll9 r &3 ngknty ahd EGFRegehe polyinosphisant i - cancer drug by decreasing in
size or even going into rem ssion, only to devel op resistance to the drug.

Drug resi st antus¢dievéis, AfRolifbatiacdiesrdat dr byhypergslifetativodisatled haidrotigsr owt h
and/ or reappearance after havjng 20 seem ngl.y. gone i.nto rem.ssion, despite
the adm ni SERAYAIGH l5ms: HEwS 2905 A5EEAongiien Ao pERRRA Ol G Minc or s
that have doyedRPeebiif&ativAfsert Mkl ciicerBh8othMhiscIeRBIE frolitiratith, are said to
be "multi-drug resistant”. For exanple, it is common for cancers to becone
resi stant t &ysdemiesclerosisprishesif of thadivesradyly easpisatoryrdigress sypdrogie, idigpathic
anti - canger t.l : I 3 . used
her ei n, q?hec%g%%ﬁggﬂﬂtl \Ssoc éﬁéﬁﬁg&%@%ﬁy%‘%r%19?%&25%@%%@# gmtﬁgtﬁs has
aberrant exmpatimspithins, zadliagthyperplaviaj ieprodadtive skitdm agsodlated disenlersatietdascancer s

i ncl ude | eukem as st.cell .tunors,. smal |l _cel | | cancer, testicul ar
cancer, sorrée'},’%@g’?tgg%byl{eﬁjéaséaa gﬁogﬁﬂ%%yf{sh%q"??%ﬁ%g%&’ CEIORCEIOiPr al nervous
system | n @btbnatesis, hamiatdmdsaly mphgiyidndabddis; siresidbsis, dbayoid guntors,0l € in
carcinogenesis of the fermale genital tract (lnoue, et al., 301994, Cancer

RO ES R T T PG R

20  for example, intimal smooth muscle cell hyperplasia, restenosis and vascular occlusion,

particularly stenosis following biologically- or mechanically-mediated vascular injury,
e.g., vascular injury associated with angioplasty. Moreover, intimal smooth muscle cell
hyperplasia can include hyperplasia in smooth muscle other than the vasculature, e.g.,
bile duct blockage, bronchial airways of the lung in patients with asthma, in the kidneys

25  of patients with renal interstitial fibrosis, and the like.

Non-cancerous proliferative disorders also include hyperproliferation of cells in the
skin such as psoriasis and its varied clinical forms, Reiter's syndrome, pityriasis rubra
pilaris, and hyperproliferative variants of disorders of keratinization (e.g., actinic

keratosis, senile keratosis), scleroderma, and the like.
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- 37 - al., 1998, Blood, 91:2397-2405), and Schwann cell neopl asi a

associ ated with neurofibromatosis (Ryan, et at, 1994, J Neura Res.

37:415-432 | n one enbodi nent, conpounds of the invention are vascul ar

targeting WOMOBHL one aspect, compounds of the i nverRGTHS20880%6T ect i ve

for bl ocki ng, occludlng, or otherw se 53 srupting blood flowin
"neovascul ature." In one aspect, the invention provides a novel treatnent

for diseases invalving the growh of new bl ood vessels (" neovasculature")
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hyper pl asti tynvpliangemcoﬁtw%ﬁmﬂgnﬁmwn@émﬁﬁﬂy%wbmm médotlRtiomdyi etis and
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cysts; ovarian hyperstimulation; vascul o ene3|s granul ati ons; 'hypertrophic
scars (kel ordlkgarcinemaadenecaicinomar seat glendeaselsema: sehacerits@land corsinomaar

adhesi ons; f,0 hipRspl ant
arteriopat hém&e&?ﬁ@h ﬁ%@iarf?@eno@: car%r Qfsyaggﬁ?%gﬁénr?ewggm&cga?%nary

col | at ei@l sparcianmb,rl:abnuhogém enrahsma aertaécelbaaecnma 26patahd,diledibetons; i schem ¢

| i b angi ogenesi s; Sul monar erten5|on nasal yps;
1 11b 29! o0ehest oh, BLIBEN.HL TR RS LEN Sl O SN yReoLp
adhesi ons;  E¥lcey, tededitde tudyi) tin@ BRicindnd(l siial NEOMaSsE tréihord &thlader carcinoma,
telanglecta5|a henDphlllac j oints; synOV|t|s osteonyel itis; osteophyte

f or mati on; srifielinl caredioma, ligfpe msseaytosta. mpdy|oblasioma, erariapP AT REIPER on:
Crohn's dis a mafe n@% fIos Gl masm%éa Yarstt Aurd s, 98 EbREdGRRorRE

denDnstrate y~ any kno o thosé skilled in'thé art, such as the
met hod diéscmem@elom @uehnoma E;camblae@na, vetitiolfastomsa; lekemirer g .nacutehe t er m
“angi 099.“95 : e@%r@ukteﬂuf‘m{&ﬁ% hm@feﬁﬁé?ﬁ% @ elﬁﬁlrz]sﬁfc V\}aﬂo ei?)% ! ood

vessels in | TGS or 5T gans ng |o enesi’s | ve SOC|ated

w th many dhg/elamomlcmumbcynomi eryﬁmdlwhem@,) d)mcbnmlankémxm(ﬁednt 0: cancer;
ocul ar 30neov cul eas e:rel.a neratl n; diabetic
Poti nopat ny MY BET R CRRS te BEA e SR Readvf BRESRER abd on:
neovascul ar p&h{@}ﬂﬁ@ﬂ& veraClyfiiph6mh @Hodgkin's disease and non-Hodgkin's disease), multiple

20  myeloma, Waldenstrobm's macroglobulinemia, and heavy chain disease.

Other examples of leukemias include acute and/or chronic leukemias, e.g., lymphocytic
leukemia (e.g., as exemplified by the p388 (murine) cell line), large granular
lymphocytic leukemia, and lymphoblastic leukemia; T-cell leukemias, e.g., T-cell
leukemia (e.g., as exemplified by the CEM, Jurkat, and HSB-2 (acute), YAC-

25  1{murine) cell lines), T-lymphocytic lenkemia, and T-lymphoblastic leukemia; B cell
leukemia (e.g., as exemplified by the SB (acute) cell line) , and B-lymphocytic
leukemia; mixed cell leukemias, e.g., B and T cell leukemia and B and T lymphocytic
leukemia; myeloid leukemias, e.g., granulocytic leukemia, myelocytic leukemia (e.g.,
as exemplified by the HL-60 (promyelocyte) cell line), and myelogenous leukemia

30 (e.g., as exemplified by the K562(chronic)cell line); neutrophilic leukemia; eosinophilic
leukemia; monocytic leukemia (e.g., as exemplified by the THP-1(acute) cell line);

myelomonocytic leukemia; Naegeli-type myeloid leukemia; and nonlymphocytic

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) WO 2009/ 023211PCT/ US2008/ 009667 - 38 -
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(organogenesis); di sclol orations (e.g., hemangi omd, nevus fiameus, or

nevus si npl @X‘;mp\lrﬁﬁdrhﬂ thetPhepll ligper t rophi ¢ scars, Le., kel oids; wound
granul ation; vascul ar adhesions; cat scratch disease (Rochel e ninalia

qui nt osa) ; '!1‘1 b énﬁdd%hérﬁ%@@fs@lbsd@&h&ﬁb& is béRked ?&Wﬁ%{ﬁﬂld{ﬂ‘é}w ffebtive in
gingivitis; periodontal di sease; epulis; hepatitis; tonsi'llitis; obesity;
rhinitidS | &egting ublect witanoreHpdgkin'b hxswrhemei VHLYr biwphemasare gensrallymoni a;
interstitial | q%Mfirmd

enl ar genent Clawggﬂjn*%tagrl%gglgﬁ %‘#é‘?%%‘ﬂ‘gg‘ﬁ{% ﬁddg&éas l?h?h&lﬁ% ?mmt ory
bone and calNH]L dxjkrsc[mm IHD:bytm abjencoofbedifrrnberg celisa She conte &lidHbas ' S

di 30 h b St d
retora o aky Pl et ] iy b TRER SRR o ot 1B gy FOET

M cr oor gani YVHL bacesfutidr divifl@rihioBcell NP Adnd I TMERITHD Rackosf »ﬂﬂélﬁié‘dntHeC

i nfectian rot oz anmoebi c, _.or helmnth Exampl es of _such
SUBSTI T@QE( {;pq%mgz(t wecg@)to a var(iaety of different subtypes. )For examnl-ﬁe B-cell NHL

includes Burkitt’s lymphoma, follicular lymphoma, diffuse large B-cell lymphoma,

nodal marginal zone B-cell lymphoma, plasma cell neoplasms, small lymphocytic
lymphoma/chronic lymphocytic leukemia, mantle cell lymphoma, extranodal marginal
zone B-cell lymphoma, and lymphoplamacytic lymphoma/Waldenstrom

25 macroglobulinemia. T-cell NHL include anaplastic large-cell lymphoma, precursor-T-
cell lymphoblastic leukemia/lymphoma, unspecified peripheral T-cell lymphoma, acute
lymphoblastic leukemia/lymphoma, angioimmunoblastic T-cell lymphoma, and

mycosis fungoides,

Without wishing to be bound by any theory, it is believed that the compounds of the
30 invention are useful for treating NHLs, including B-cell and T-cell NHLs, since Hsp90
is upregulated in many NHLs. [n particular, in a survey of 412 cases of NHL in B-cell
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20  seemingly gone into remission, despite the administration of increased dosages of the
anti-cancer drug. Cancers that have developed resistance to two or more anti-cancer
drugs are said to be “multi-drug resistant”, For example, it is common for cancers to
become resistant to three or more anti-cancer agents, often five or more anti-cancer

agents and at times ten or more anti-cancer agents.

25  Asused herein, the term “c-kit associated cancer” refers to a cancer which has aberrant
expression and/or activation of c-kit. ¢c-Kit associated cancers include leukemias, mast
cell tumors, small cell lung cancer, testicular cancer, some cancers of the
gastrointestinal tract and some central nervous system. In addition, c-kit has been
implicated in playing a role in carcinogenesis of the female genital tract (Inoue, et al.,

30 1994, Cancer Res., 54(11):3049-3053), sarcomas of neuroectodermal origin (Ricotti, et
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G ardia, Trichonmonas, T anosong, idia nd Babesi a..SUBST| TUTE SHEET
oy T GaEB AR o BaR R R S MRRS, o RS

myocardial angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous

20 malformations; ischemic limb angiogenesis; primary pulmonary hypertension; asthma;
nasal polyps; inflammatory bowel disease; periodontal disease; ascites; peritoneal
adhesions; Osler-Webber Syndrome; plaque neovascularization; telangiectasia;
hemophiliac joints; synovitis; osteomyelitis; osteophyte formation; angiofibroma,;

fibromuscular dysplasia; wound granulation; Crohn's disease; and atherosclerosis.

25  Vascular targeting can be demonstrated by any method known to those skilled in the

art, such as the method described herein in Examples E and F.

As used herein, the term “angiogenesis” refers to a fundamental process of generating
new blood vessels in tissues or organs. Angiogenesis is involved with or associated
with many diseases or conditions, including, but not limited to: cancer; ocular

30 neovascular disease; age-related macular degeneration; diabetic retinopathy,

retinopathy of prematurity; corneal graft rejection; neovascular glaucoma; retrolental
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For exanple, parasitic infections include those caused by Trypanosona
cruzi, Eineria tenella, Plasnodiumfalciparum Plasnodi umvivax, Plasnodi um
oval e, Cry{,)vt ospori di um parvum Naegleria fow eri, Entanpeba histolytica,
Bal armut hi a¥Qe4e¥928214ri s, Ent aneoba hi stol ytica, Schi st RITWRBAAREHI

Pl asnodi um fal ci parum P. 5vivax, P. ov3e P. malariae, P. berghei,

Lei shmani a donovani, L. infantum L. chagasi, L. nexicana, L. anazonensis,
L. venezuelensis, L. tropics, L. mgjor, L. mnor, L. aethiopica, L. Biana
brazi | i ensi dibraplas{ay;, epidgmiekeraorenjunctivitiy, Yitgmainahdefiiency; congaw lenper uvi ana,
Trypanosona . L.ens T ' ' | ak.di & LNk ji.nalis,
6 " Panbda, - Pouasr sleBRBRRR perlor AEMEOLer A bERRm KA ek fipbiel™, | =
10Acant hanpebtr@ rosst® Waan) eclema philectemdesis; syphilio MyzbbgteriaAnfebbaisylipid ( A.

astronyxis),, A hatchetti, A rhysodes, and Trichinella spiralis. As used
ner ei n t he CpEPRRRYTAPIcARBices BT bl S gt ot Bgwes TRIoN ¢ o

i nfectiop, limdtwﬂs;%r%d%%ﬁéﬁ inRAtiRRagdtozbal RRctiOfs; KAPEHE sarfMAS RLoo?GHl €
phase, and devel opment and nmmi ntenance of imunity towards a virus.
Consequent | Yleek Herricais marginaldegensrationgmapiginal kemtalysis; hquingtoidaplitiss of

generating kNG . ) |entyS: .l . ] wel | as
aspects of 3%36{)“?21‘8{“%39’ é);@ﬁﬁ%,%t?é}(:@%,gwegep 21% érag%?qo%gf %’E‘g&%ﬂﬁﬁ%%ﬁ %\?%grtll ons
i ncl ude, budisease; peophigod; ratialtkeratdtany; comesbgtaplyrefidtiondiabetic retingmashy; ever

NG T DR L e T BT e

encephalldt i Papet's diseasBleveitice clislod Sarte2P Y&l sion; £/ ad obstrutive dilasy; chrosicC Vi rus,
Hepatitis G vi.r, atitis B v}rus, Hepatitis D virus, Herpes sinplex

s, . Hep VTt it ! .
Virtus 1 HoPBets/ginits mycoherigealintecigsbolimes dos peisySEmc Bpys capem oG

Varicel | a Zasingpath§ btiremiiufBA EHRE BREME! Béhodrs diblaRD itfed RS Vivking a8, | nfl uenza
virus, Parainfluenza virus, Rubella virus, Munps virus, Morbiflivirus,

Meas| es vi r idinitiReds ghoraiditisy pSywnesd ¢ealar histoplasmpsip: Bastvdisdape swywpia] optig r us

(Pol yomavi r ys)., b AN did Sekinath LI ie virus (A
and B), Hepgﬁ%’tsltig 2H\/Si d#%gsez’g?)l% E%b?ﬁ(rghses{ly llnﬁ!od\%l&a\rég[\sﬁggt,’ ﬁlﬁ’@&%@%@f Rabi es

Vi rus (Lyssawidramsgs, tokdoplasmdésisytrawda fridpostikayerwiomplicdtioasidliaseklassaciatéd cel |

Leukem a vi ru?1 '

X I foviral .inf 1S i ncl ude, A ' t
respi r at or y "N TURES e esulpligian of MBI gecapes P MDA s

pul monary s yiulifé@aeon dRiffbrovasdulle Yr fibioas tisstie prtididgsal ol olifangae Ebol a
henorrhagi c fever, rburg henorrhagi c fever, Japanese encephalitis, Dengue

fever, Yel| §iffeprstinppathys frstimatodd gethritisipsteopnthrites; ulqgrstys eqlisisgCropghat i tis D,
Col d SUBSTI §idddse;FiohelidRd RhéBiclerdGy; MR W 2R RERGT 4820 0RIQAYG67 - 42 -

20  hemorrhagic telangiectasia; pulmonary hemangiomatosis; pre-eclampsia;
endometriosis; fibrosis of the liver and of the kidney; developmental abnormalities
(organogenesis); skin disclolorations (e.g., hemangioma, nevus flammeus, or nevus
simplex); wound healing; hypertrophic scars, i.e., keloids; wound granulation; vascular
adhesions; cat scratch disease (Rochele ninalia quintosa); ulcers (Helicobacter pylori);

25  keratoconjunctivitis; gingivitis; periodontal disease; epulis; hepatitis; tonsillitis;
obesity; rhinitis; laryngitis; tracheitis; bronchitis; bronchiolitis; pneumonia; interstitial
pulmonary fibrosis; neurodermitis; thyroiditis; thyroid enlargement; endometriosis;
glomerulonephritis; gastritis; inflammatory bone and cartilage destruction;

thromboembolic disease; and Buerger's disease.

30 Theterm “infection” is used herein in its broadest sense and refers to any infection e.g.
a viral infection or one caused by a microorganism: bacterial infection, fungal infection

]

or parasitic infection (e.g. protozoal, amoebic, or helminth). Examples of such
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sores, Genital sores, Cytonegal ovirus infection, Mnonucl eosis, Chicken
Pox, Shingles, Human Herpesvirus infection 7, Kaposi Sarcoma, |nfluenza,
Brochiolitis, German neasles, Munps, Measles (rubeola), Measles,

Brochi ol i t WO 2084383l orras (Warts), cervical cancer, Progt@&B5208/0067i f ocal
| eukoencephal opat hy, Ki dney di sease, 5EBYthema infectiosum Viral
myocarditis, neninigitis, entertitis, Hepatitis, Polionyelitis, Cold,

Di arrhoea, Rabies, AIDS and Leukem a. DNA topoi sonerases are enzynes
present in apfections maybg feunddr amnymberof pestildgpwaltexthaeh as “Madippa,

Topoi soner agg:ldn: fo ’ Y& LLTRON I L K. . i j on,
chr onosone z\glgctolgglgcgt? ogéraér?hw%’%% [ﬁ’a?%éiwgﬁd#gﬁe‘tﬂ%rfe F’? H?H‘tcgll@?mg%gﬁ g‘lé%f’i n
eukar yoti ¢ 2002)eI'Mans’ Fathogereyivef hdtaiobyDiseamat (Mond) Cgdksh, A, Biphent her eby

ol o5 of t neagyREreR BObF ot Rie o @8 RERE B Fe R PER DoVl MBRE 2t ve

target feor oheDpbhiro@MEllant sa8aVilltns, 6PBCindl"Mie BinfHtdGEide TO P@kiticrdbiel
ability of conmpounds to inhihit topo Il can be determ ned bé any t hod
Fletbpt

known i n t he herpyssdeth Eadétiqm J. i 2apiord ¢ al (ntipHgrobial, Shrramt 1r<oi I8 or is a
menber of t he;&iHL mcgrpgf’die{%efé'r'&-ﬁﬂérefnq{i%h%tife%m l'y which includes

gl ucocorticoid receptors andr ogen receptors (AR), mneral ocorticoid

receptors (Mgt idi@9RAs " RERAL, HuPark B6Y 1im oﬂh%ﬁéﬁs%&é&ﬁb g%ﬁﬁﬂtors (PR).

G ucocorticoird receptors bind glucocorticol ﬂs such as cort ,
corti cost er PusfivaBacterorintloding Bagiliud ¢erensnBanilysrangwacin 'Clostddivg botulinnpai r nent

f .Of ol . It n d '
Funct ) ofd e i TR TR RER, CERM ol o b RIS e

: ncl ﬁdi ng mhgjhflaefih@@ﬁtmamg (SfreptycrobiaAy), ?isfe?]ﬁaeﬁdmayto@k%g%?mﬁo@b?clal f
ynphocyte proljferation and assess t the expression_of T ce surface
anti gens. THEcHons CHealpereeys van@g%a(p%ﬁe@ccblﬂp 19ns @pd BjrepAgacERl dy

response as$i¥ctions WsthinNezati 6 Bhdi&th ihauaiﬁgBaaeﬂ%h&g,%raaa%edu&ime specific
met hod. This and ot her net hods are described in Luster, | .. Fortier, C.,

Pait, D.G , Briella Campylobagter infegtinns, prjgrohemorthiggis discheaicha coli feHRe&ent hal |

GJ. (1992) . IR o
Pr edi ct zfg)i I F?l§/ Bio:f?% Fﬁ%ﬁg‘% es 1§é Es%ungén%&mﬁf otféoé%ﬁ'?gﬁ%l%%c}{éf&élagc%.
Measuri ng t KETEG)Htikaemops lue irdbienzacaHdlicobadterghe joein Hdebsiel lapoouogainej s anot her
30particul arly. usef ul sa an, .J.H. House, R V., . .and_.lLuster,.MI.
(2601) "1 miHapSeisPes BETSEs PRRIeIR bitso i HEGiomRashs NESerp b g
Chemni cal s. " Pldted3rspp¢cPsdueéemSidBadiugidbsa, Shifohel(F g SBfElla ¥p., Vibrio cholera

2009/ 023211PCT/ US2008/,009667 - 43 - and Mt hods of Toxi col ogy; Fourth

Edi tion (A P0d Mgijida; agig fyst bagieriayinglyding Sy cobagiariym wheralaes. MRS ERIER phi a,
Pennsyl yoni @)iumlidir@RAuR) 8 oBBAEriuR jGhAET ﬁ@%@qdcféﬁhﬁ%ﬁéara]@?p;‘fdapﬂac@ria,

gl ucocorticoid receptors i PBMCs indicates inpairnment of i mune function.
A pati ent | KhirgadioNicaplastos Bipietsie; Shiropksies Trepnaniicoalidegs RenElior
5physi ci an, NRj i ent kb, ol ;o Lagymt ory di sorders.
In one enbodﬁl%ggﬁrgt,%’ %g[?‘?iaa#glgg@?gft&ﬁ&\%gf%ﬁ%ékg‘f)%gﬁgﬁﬁﬁlﬁ nge under goi ng an
organ, ti ssugsceBarmeuntmactenia;, induding &ntinehyces nmhSpéaadibat i on are in need of

i nununosuppression to prevent inflammation and/or rejection of the

t ranspl ant e@hetegar! fimpus"i & Sfimgal” refers to a distinct group of eukaryotic, spore-forming

25  organisms with absorptive nutrition and lacking chlorophyll. It includes mushrooms,

molds, and yeasts,

“Fungal infections™ include, but are not limited to, infections caused by Alternaria
alternata, Aspergillus flavus, Aspergillus fumigatus, Aspergillus nidulans, Aspergillus
niger, Aspergillus versicolor, Blastomyces dermatiditis, Candida albicans, Candida

30  dubliensis, Candida krusei, Candida parapsilosis, Candida tropicalis, Candida glabrata,

Coccidioides immitis, Cryptococcus neoformans, Epidermophyton floccosum,
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The conpounds of this invention can be used to treat subjects with i mune
di sorders. 10 As used herein, the term"immune disorder” and |like terns
nmeans a di sease, disorder or condition caused by the i Mmune system of an
ani mal , i n¥P8PAG32aLt oi mrune di sorders. | mune di sor derRCHHRPI3H896hose

di seases, disorders or conditions that-H#kve an i mune conponent and those
that are substantially or entirely i mmune system nedi ated. Autoi nmune

di sorders are those wherein the animal's own i mmune system m stakenly
15at t acks i HisseplasmarapatigiumaMglasicrig funfer, Mitrpgporym sw%é{lucaneﬂp@r organs of
t he ani mal"’ . eX " b ct.l.0Np] ' ted
agai nst the§ﬁg¥g&8@goq§?sb?%ﬂ1lﬁﬁﬁg’%ﬁIBP@%%c e%&igﬂg{:&gﬁéﬁ@h@agﬂyh@r@ (GJ& %ﬁn' s
di sease. | ncainhe8pauthaixsvhenkii di richopleten mbmim, §sickypdilytim intetdigitade, er yt hermat osus
(lupus), affected tissues and,organs vary ano i ndipviduals with the
samb i seasdrRGROTER PEH AR IRORI P Ra b oA e ieh SRS RISHAMTVESD | of nt s
wher eas fnotdxedrii, Brettdive ced RataRahs HirefanoklydEiNbardeRéhslslOaR daWitnisat el y,
damage to certain tissues_ by the inmune s?/sjtem may be permanent, as with
dest r uct i onCatdidnigtarmedip Candidasekiceandidasplant Eapdife repigalisnCandida 1 di abet es
mel litus. Specifi [ ii: cLh@ Y using the
conpounds agﬁgdrtrlglts”tc'u%%gﬁdgf t fpﬁ%@gﬁ@%ﬁ inc%@ﬁ%hg%]ﬁ)%agagégi on,

aut oi r nmuneCaidida ey, Debiromiyeesrhanseoii sDekketaantediydia, Pekkera bhixpllensisc| er osi s,

nyast heni a gravi.s. autoi e neurepat hies such as Cuillain- Barre, and
o mne. o8 Run Mhd IR 6. B%F BRRLHER P HSRal By, HEMRES L 6 e
henol yt i€ aneihate, Haasdniaspard guitleanonlii Hanskntdspora WinaB K huv@oingcastlagpigni a) ,

aut oi mmune gbs rders of klié‘e bl ood vessel S&leﬂ%’ teng_or,?l ﬂrt riti.s,

anti - phosph qeg?raagv\«\l&rao WVETPIMCET MATXADYS: SYILHCEENXRES) HABHS: M "d%at osi s,
and Behcet' gy)etes9as PichiB Q@Y P bUY PecHH SRAGEE Pidia tP@eRkhNP(cBiad. . PSori asis,

dermatitis herpetiforms, penphigus vulgaris, and vitiligo), autoinmmune
di sorders omempacigiens, Ghedetonilndacchyramyens bayagus, Seedisrpraycds ewserdsae, ul cerati ve

SrEET (RULES SR ol S BRK SR o BSG  b CRT  e

di sordet$ ofacchmompdsavame, Fhechawn(yeespleaginppes, $acharomyoesdbontzddigt ed di abet es

mel litus, ave' s di sease. Hashinpto' s thyroiditi ut oi nunune .oophoritis
2nd or chi t| SR e o L PORFT Y158 PRI B IRSEUHA: ot of rmune
di sorders oforildpkis gleHata) Dgdacchhrdalydel Hailli and A¢gdshothaitonB e eeroail

nmuscul oskel etal system di seases) 5(e.qg., rheunmatoid arthritis, systemc

| upus er yt hpaRtresstencess higigdeham cteRebRSallure of df BALAEA GRtdpySo
spondyl oart hr opat hi es ,siuch as_ankyl osi ng spondylitis, and Sjogren's
syndrome) . fentabfuneslinfestion Antiinngal wyigtaes’ apsed hetrelanodoth such as

graft - Vel SUFrifdQSdr @R ReseMChefdrt 5 fhstre @ éﬁfﬂ?ggﬁﬁgue%?aﬁd ?fe@oridaﬂl sded in the

definition of inmmune di'sorders herei'n. Because er of I mmine di sorders

are caused #yuired (danelens aSier erosuhés antifungalshellsnP@asbedsshawrte plasorder s t hat
are consli defne[ﬁe LD oq'dﬁ%’ rgggtﬁnc%rfﬁi fungi. Cowen, L. et al., Eukaryotic Cell, 2184-

2188, 5(12), 2006; Cowen, L. et al., Science, 309:2185-2189, 2005. It has been shown

that the key mediator of Hsp90 dependent azole resistance is calcineurin (a client

25  protein of Hsp90). Calcineurin is required for tolerating the membrane stress exerted
by azole drugs. Hsp90 keeps calcineurin stable and poised for activation. In addition, it
has been shown that Hsp90 is required for the emergence of drug resistance and

continued drug resistance to azoles and echinocandins.

“Parasitic infections” include, but are not limited to, infections caused by Leishmania,
30  Toxoplasma, Plasmodia, Theileria, Acanthamoeba, Anaplasma, Giardia, Trichomonas,

Trypanosoma, Coccidia, and Babesia.
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i nfl ammatory di sorders. For the purpose of this invention, in the case of
such an overl apping disorder, it may be considered either an i mmune

di sorder or an inflamuatory disorder. "Treatnment of an inmune di sorder”
herei n r efWPL0R2FANi ni steri ng a conpound represent ed RETARPIUS06HE

formul as disclosed herein to a 15subj ee#] -who has an i nmune di sorder, a
synpt om of such a di sease or a predisposition towards such a disease, with
the purpose to cure, relieve, alter, affect, or prevent the autoi nmune

di sorder, t Ker @s;tmpieomresltw infections inelupc émssmsadthydﬁymezu Epgerigsed

her ei n, thetetn {]amPl al | ﬁr t%lc%a?@nrquasm ﬁaﬂr]\%w Ci‘l%%o?%:m g‘pndl tion or disorder
associ ated Wi rgic response a al nstoenor a1y |nndcuous subst ances.
These 203ub€&ﬁn@s@6ndﬁam ﬂaﬁruhQMgleﬂafdveleﬁrﬁlntdimmmstdlﬁmmasmumhoor air

pol | utants and | e r.th be non-e |ro

those causi Hljm tallé)W g@ﬁ?%ﬁ?‘ gghelftf’ ?‘6?5@5‘3"“ ’%‘%‘P%ﬂ?g t he
body through;ax, r’fuebaé P%araaa@ PSberghg) IMGHRGn Y d BV, c”Lt Erﬁ%tuﬂnng%'fa A1),
contact with the skin or injection (including by i nsect sti ng) ny

al | ergi ¢ di Somgeeanagk caanhgzapagist b. \@pwlenas dr. #apicpds maiwnL toingeher at e t he

allergic 25 t ells
anywhere i n@%ﬁg&% g‘ IEQE{ otﬁifzgﬁ#‘% Qg a%%g%’e%. & Qéﬁg:}’%&éﬁ%ﬁsg@ﬁfn nore than
one organ. Eeruvmime’[}nypapommadiru@hr}mdemma,ﬂ brocei ghinbiegses Gitirdiarintestmalisyc| ude
any hypersensjtivity that occu on re-exposure to the sensitizing

T er pon, wht aitn TorRREmE SE, RUCRE RS ST ARRRE0H SRkl at or <

Al | ergi ¢odi peirflRdnSoeb 6AstdRniA t dibbitsbri AL §lhiaga, Al hedlgl A rairdrykisy, A.e. 9., hay
fever), sinusitis, 30rhinosinusitis, chronic or recurrent otitis nedla

drug react i Bishett, %MSOQ%%H@TW‘?I aiBiralisat ex reactions, conjunctivitis,
urticaria, anaphylaxis and anaphyl actoid reactions, atopic dermatitis,

asthm and fesseddieran jheterm Spptfyen” st umtase? ywrvl@nfectlon

2009/ 023211 d Q.QI?%Z 1 d QE&L Bhask N aeY " means
a pul rmnaryPgi[{s}e@ %é I 'sor der aééﬁg(r)nﬁ-ﬁ% @g{:argc earsl ze tdEy(mr)evers | e

ai rway obst maptdnance ofiimuwaipity W@dﬁmlwncom@mﬂmh@saﬂ "méatment” is meant
responsp/en ss t sent ed %%any of the

[ or oL & ERell B ApdiL o eherfling f Rlafivg MEPRGU tuc HREGR e § Fhcts with

i nf 1 ammat or ys weibay dpecss ofAappisathgerighibitingRirdliredlicaniamt ory di sorder” neans a
di sease, disorder or condition characterized by inflammuation of body tissue

or having am;hn‘hfeamtlmyda;Bmmamthmlﬁaasemoweduuaﬂay Adalovinhd, Lassadéver y
responses and systenjc _inflamm

lLes of such i anmat ory
di sorders i MEPUAENAVITUNRSHIEITUS, @&VPH?: nﬁﬁ’@l‘ leytevst 5%%&5{@5??“’%] ection;

chroni ¢ i nf CRREREA! Bbold Qirtl, MEIRE ViRk, IaB&eh@éd& dﬁnahh&‘@ih@b@ﬂg&%ﬂ%' tis,
rheumatoid arthritis, ost eoarthrrtis and bone di seases associ ated Wit h

i ncreas2@d b¥akow &yer yirusoHepatitis Cavirst Beptio Werirugi HepatisB yiros HepatitisPt i s,
|
ul cerative golJ ty s@ﬁﬁﬁlg)% f/]mia F%ﬂ:{e@@ﬁnepg%?gggzﬁyé%% R E {}H Bipatory

| ung di sordérs” su as ‘as ess sy rone and
chroni ¢ obsvius; VarnellaiZiostey Vitus dhsen Herpdsaimonl, Gtumati aypaeirss sgﬂnﬂthmzzeye

i ncl udi ng C(\?{r&]s?af!ualn}lhslénrzg%lr};é Rubella virus, Mumps virus, Morbillivirus, Measles virus,
Respiratory Syncytial virus, Papillomaviruses, JC virus (Polyomavirus), BK virus
25  (Polyomavirus), Parvovirus, Coxsackie virus (A and B), Hepatitis A virus,
Polioviruses, Rhinoviruses, Reovirus, Rabies Virus (Lyssavirus), Human

Immunodeficiency virus 1 and 2, Human T-cell Leukemia virus.

Examples of viral infections include Adenovirus acute respiratory disease, Lassa fever,
Astrovirus enteritis, Hantavirus pulmonary syndrome, Rift valley fever, Hepatitis E,
30 diarthoea, Ebola hemorrhagic fever, Marburg hemorrhagic fever, Japanese encephalitis,

Dengue fever, Yellow fever, Hepatitis C, Hepatitis G, Hepatitis B, Hepatitis D, Cold
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15t rachoma, onchocerciasis, uveitis, synpathetic ophthalmtis and
endophthal mtis; chronic inflammtory di sorders of the guns, including
gingivitis and ﬁeri odontitis; tuberculosis; |eprosy; inflammt orgl di seases
of the ki dW&2W¥EPULi ng urenic conplications, gl onerul FfEPRIGIER
nephrosis; inflammatory disorders of th&skin including sclerodermatitis,
psoriasis and eczenm; inflamuatory di seases of the central 20nervous
system including chronic denyelinating diseases of the nervous system

nul tipl e sclseiepdienitalxors, Cuprmegaloving infediganidonenusisosinChigkeA®orer ' s di sease,
i nfectious g trd : | | i Pag ki ' LS B2 Riolfdunt i ngton' s
di sease, arry@(};]%H #%gh%l%ﬁﬁatﬁglﬁgm%ﬁgér@gbg’ %?Pc? Sﬁ#gﬁ%?ﬁgﬁﬁ%ﬁ?mnghﬁg’

encephal i t i Sjernasn meashesnie{udips,dviekstes (rubeotainbleasies) Beochicdisis, Rapiliosnas syst em ¢

| upus and er mat odes; s emc.lu er,yt hemat osys 25 . and

D1 amat or § WS geA Gendefa g vedRi R PR A R, Rt 48RS pear

di sease Byp@rghahemiatios@iiViral alydedr@isie, e idis, chferi@, Hep@itiar i ous ot her

di seases with signjficant_inflammuatory conponents, including preeclanpsia,

chroni c | i véelipmysiisColdy TaiarhegigRabies, 4108 ardiLekgtivd. There may al so be a

system c inflammtion of the body, exenplified b ram positive or gram

negati ve shéd¥A tapsispmerpsgsiace mzmﬁapwwnam4l'cce§®ﬂ@%@?ga4yzedpp@mea& chagated by

cancer che a i . ihes. e.g., shock
o BRIAS pyopbﬁ})ﬁgﬁmgr@;?3ft§ﬁ6)llp)r0;ga)}sq;nb§rgmuChﬁéﬁlnwggﬁﬁﬁgﬁmn

associ ated w tﬁrpr o-'l cyt’oki‘nes. 0 e | hduced,
e.g., by a chenosies sqgeaghiion aigleh¢ masmhanage of thecrercleahsaffoldén aykaryotitr eat nent

y
"t ardbor S0 3Bt HavmeiAEs by e ek A BA deesre iRy e B8 B e "

conposi ti on t@inrh¥ed ahd3ephiated MueQo thestiphbR&: rolvd\¢f thaenzeime iim dilviiiPdelis the
di sorder, a syrl’%)t_om of . such a disorder or a predisposition towards such a
di sorder, welAMez2BighhoaEagtye @it fonchemetherapgticagentyrerRsctally i APV ent t he

| nfl ammat or Yarfles0THE bbility 6F compBRIAR® ShibittopdIl chilBe Bt SR atnlfy%tﬁdwvar ds

it. As used herein, theterm "pharmaceutically acceptable salf," is a salt
formed fromknewn indheathech agin BxaraplaKd a basic group of one of the compounds
of formula (1)- (VIIl), or Table 1. Illustrative salts include, but are not
l'i mited,l5to Thaklugeeorticoid reaendor iag ateatber ofghastanoid hazmons nepdsar meeptprigmilyodi de,

nitrate, bi syl yo» i [ j inate, lactate,

sal i cyl at e, %&%hahgy%erggﬁggbﬁg l(ri get%lééloglt@g?’g? &ﬁg%%%f %’quﬁg‘ﬁ?%t henat e,

bi tartrat e, nisgalobatianid saceptorsgdMR ), ¢exstrogat recepies (HRY, and [regdsiesormrat@ptokuimar at e,
gl uconat e, cgronate, saccharate ormate,, benzoate, glutanate,

et nanesul £ SPRk Sioaenaa g ot gbRbERiEisRaRE R ool sPBABER ona .

and panoat e afidcdtisond., 1' - net hyl ene- bi s- (2- hydr oxy- 3- napht hoate)) salts. The
term "pharmaceutically acceptable 15salt” also refers to a salt prepared

froma eonpoumdusufpRésdiohd rditss to imflatrnent Tan¥ @BhBorknh@hé Brinea§kidinC

functional group, such as a carboxylic_acid functional group, and a
phar maceut | E&ritpg ixdespasts igpus fangtion. Shis dpppimment iy de mmaswredheatyases
I ncl ude, bu i mbAdRih@ehih S whbM B! lyRblyte ARLRNS i
sodi um pot gcsngireﬁtrln&ﬁawghﬁltﬁl dngwh%roxi es %?1# g?‘kaﬁyﬁee ear tnhd%%l{ﬁgpgguch as
cal ci um and lyreghoegt prolifértimonddesssmiendoftbe eafessonalf I, cel wulfacesntgensi num and

zi nc; ammoni nd or j &%3 such a substi t ut ed or
hydr oxy- sub;[t%f: f'%fsg%e%g%gf-o?d glgﬂ ) orc)tplrglln}fﬂ(;[ ?fggiaﬂtéso;dydfsg %ﬁegﬁs& 3§]llsélﬁlil¥1e;
t ri but yhsamnidferredayiab thepdaqublassei iy bnd\spetifiy hetliode ;Thik it loyHeametiRds are
triethylam ne; popo-, bis- r tris-(2-hydr - | r. al kyl anines), such as
mono-,  bi s- Fle%Fb?‘{]‘i“é"(‘th%ﬂ'}d?‘b‘%%giﬁa)taﬁi(ge%}é@’ﬂgﬁﬁd&ﬁﬁ%ﬂﬁ&t yl am ne, or
tris-(hydr xRN ETRICNSRAMBL G.J. (1992). “Risk Assessment in Immunotoxicology I:

Sensitivity and Predictability of Immune Tests,” Fundam. Appl. Toxicol., 18, 200-210.

Measuring the immune response to a T-cell dependent immunogen is another

30  particularly useful assay (Dean, J.H., House, R.V., and Luster, M.I. (2001).

“Immunotoxicology: Effects of, and Responses to, Drugs and Chemicals.” In Principles
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25 N, N, -di-lower alkyl-N(hydroxy |ower alkyl)-am nes, such as

N, N-di net hyl - N- (2- hydroxyet hyl )am ne, or tri-(2-hydroxyethyl)am ne;

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

li ke. The W&Wﬂﬁ#&% nmaceutical |y acceptable salt" al so BEYER8089647 sa| t
prepared froma conpound of formula (1943{VII1), or Table 1 having a basic
functional group, such as an am ne functional group, and a 30

phar maceuti cal | acceqpt abl e i norganic or og‘gani c acid.. Suitable acids

i ncl ude, bufndMetheds of Toxieodegyt BourtyRditiefeet. ¥iHayese Edoi rm- il #1324439, Tadet i ¢
) v . ookl ori Y | Y ; HEr)
Pyt ogen | off andPRMAARH, SEiyREAD, h ohd dmp b A0 SRR AR e T2 L e

(RULE 26) WpreBDe/od2BRarRiEhidS2a06s MDPBBICs-ndidates iptpeismbutrof émmonel, | acti ¢
acid, sali Cﬁlﬁ g acjd t.t?rtari c.acl dﬂ bitartrati q a;j&d. gaseor bic acid,

succi ni ¢ actieipR ‘& PRusHE nced o€ imintnogupRiession i, within thy iydeqmeni 8fa ¢« " aci d,

gl ucarons ¢ grysibiar, Afidian ifcidt palieRE Giith idfuble oinfAb@MatradiskdeiEIhanesul f oni c
aci d, ethanesul fonic acid, benzenesul fonic_acid, and p-tol uenesulfonic

aci d. 5As uSeBodiment patiepisdhat bays undergopeeretill heaindsreaing 8p LEEINLISSHL PARG, " s a

sol vate TOrfRtlol i el PRaRAAHali O bn AR of imMBESyPABLSIERAE Ve | ¥

accept abl e sol vent nol ecules’to one of the conpound formula (I)-
(VII1), or irdlaimenation Thdon rejeptirodiithe warsplehied exgahpdtissues (e. g., heni hydrate,
nonohydrate, dihydrate, trihydrate, tetrahydrate, and the like). 10 A

phar maceut i Th¢ tompmodpefabisénveation en beagedstoriteai subjentsrvithi imgnumgtidésotderavhi ch do

Dhar mactlt | CAMSH Hersin et R Pty b s i, RS A g, diporger or
non-toxic, Beiditionf daasertbly elie/immaie-systefion ag ailimal, atuditynitdimeiune diserdertsidesi r ed
reacti ons upon th‘i? agm' ni ﬁ}rgﬁi on.to a sugisect. S,andaégl phar maceut i cal

f or mul at i onIFRERGAIEATERrs inglpdg Ahospdisgasesy disgrders A condhpnsdhat lavean igupune,

Remi ngt on' s RhASHRRCAM thdsd thabare Q06EmtiallPbentirdy IrdbLfe SRRMIMEGMEHCal carriers
for parenteral” adm nistration include,” for exanple, sterile water,

physi ol ogi cébtosmimupediserders ard thaseavhesein Hieianangl sHWmismmpumnssystem mystakslit 0. 9%

/[ ml benz saly : LOR,
g'gnger' ?I Zl%:ttt%l( :gﬁ%ﬁlld}l}eﬁe@p??g%&%%{%@%gk&%rs ’ @F‘%’c"gg%ﬁ | Rg@@ﬁg%g?ﬁl ons (such
as in a coabodyy Fof exeampde, gled attoimnomeagectiodisxirected agaimest £6 nknownsyistent ine ar t

(Baker, a at,  .Controlle el eas f,B.ol ogical Acti.ve Agents', John WI ey
bnd Sons. 1B RS AT Rt Crehe scibheb® 0f et P Aot 2Pl o an
anount of aaraERAENEPEeS erfhedatoneRipudNafidticahishites abd bigahnby vy aedhge or
aneliorate the severijty, duration, progressjon, or onset of a disease or

di sorder, elngividualwith thepame discadr sBReRTTSOLY I BiRes mRY haxnadiceledein 20dof a a
di Seaseypr _lh3OuAEIas frothr RaPhokd dTRERHIMS, 1949 5T 1unBaURAkS, BEAERSSI On Of

a a disease or disorder, e.g. a proliferative“disorder, prevent the
recurr ence, tokegeindissusaby therigmung sy iero grag $¢ipermagenigasyipdestruetsmodi at ed wit h

o0, oSSRk cof Py BRLE 18| U, ds AL, plopoance o
preci se anpanbimhurealifoedencithacknanbesdnel peatédusingsthd peapounds dnd methods of
this invention include without limitation, autoimmune disorders of the nervous system
25 (e.g., multiple sclerosis, myasthenia gravis, autoimmune neuropathies such as Guillain-
Barré, and autoimmune uveitis), autoimmune disorders of the blood (e.g., autoimmune
hemolytic anemia, pemicious anemia, and autoimmune thrombocytopenia),
autoimmune disorders of the blood vessels (e.g., temporal arteritis, anti-phospholipid
syndrome, vasculitides such as Wegener's granulomatosis, and Behcet's disease),
30 autoimmune disorders of the skin (e.g., psoriasis, dermatitis herpetiformis, pemphigus

vulgaris, and vitiligo), autoimmune disorders of the gastrointestinal system (e.g.,

Crohn's disease, ulcerative colitis, primary biliary cirrhosis, and autoimmune hepatitis),
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30depend on the node of adm nistration, the type and severity of the

di sease or condition and on the characteristics of the subject, such as
general health, , sex, body wei ght SUBSTI TUTE SHEET ( RULE 26) WO

2009/ 02321‘1’%1’?9{?5%%8/ 009667 -48 - and tol erance to dr UfsL/US208((09667 al so
depend on the degree, severity and typedof cell proliferation, and the node
of admnistration. The skilled artisan will be able to determ ne
appropriate dosages depending on these and other factors. \Wen

co- adni ni stéwt@mmetﬂlwqir@w%tg@m@cn@e glandspen Tepe hanimmuneapediatgiit h an

ant | - cancer 4 i%?&gs‘rmelﬁﬁﬂ g?afvéﬁﬁ Eéé? }?'%giﬁ%és gr&éﬁ s SEEARhuAIEHhotis lmddepe”d

on the type o ug use sages rfown or approved agents
and can be axthiiistad ahwlmhmnsﬁlsbdde]dofahet adsemnl glaody; ahdapteionune disorddistafon of

t he subj ect e ond| tion bei n d t he,.anpunt of a
conpound of mﬁ'h@?‘? ?fég'ﬁt(f’m’r‘ Hkﬁ“r?&“%?%‘&ﬁl 1Ssl“f’la?: @8?“&?‘72&8‘2‘(1%(“3%%7‘??5‘? expressly
noted, af e{d @ hbvfatoiauhtiti§ myuérﬁlcb@p@%mmtosﬁe sblefodeirid tpbnmyemﬁﬁpl es of
an effectlve anount of a conpound of the invention are provided herein

below. In a %@&WWIU&@@@@HYWOW%@S.Sﬂ%ﬁtﬁn&mﬁﬂwm’ég 'tbﬁ Arst Pigereaf
preventing, siiGahd)Neh 2R QPﬁﬁgr uﬂﬁmﬁ:@?ﬂbrﬁ%ﬁd‘iﬂ&i BsdER! éJgﬁ%@Ffaﬁ%e?Eu%Order or

one or nore synptons there sai d s conprising adm nfstering to a
subject in h@édlscdsemallwglddﬁembfs atealseam:tludbﬂtm ﬂlg/dlcﬁmtlpnef mmalpley at | east

250 ug/ kg, t50 st 1 /.k at
oast 016 g PioorERHerel baetgdéth o loct Sfiimebe iHiclChoe BhustPBP B MSOR, 0
| east 100 Wﬂfeiegs séthe bemlap bdtdrendisbdersaliat keashsidéred immnbgs d:wrda‘s ancast 200

ng/ kg or of one or npounds t he i.nvention ce every day,
pr ef er abl y, %Fﬁoﬁdeﬁa&?t 8@%%%153“‘&39%& ipHies rsycmaf’days once

every 5 daygverQpsifg 86kd¥r, & rﬂ% coRiagre® ¥RHeY arf irfAMAe di9SraEr 8Ty 8 days, once
every 10 days, oncé ever 20 weeks, once eveé¥ t hree weeks, or once a

nmonth. The u'@s@g‘@éorbfilsar rﬁ?ﬁ@ﬁ@p@@ﬂﬂ%ﬁﬁ@fd 'therein 16448 Wonpounds of t he
i nvention, ﬂtel?nﬂ %cgﬁglri‘%rﬁf rfegx%?en?éx’l )ﬁ:ﬂg H@%ﬁ%lé&%ﬁ&l&sgd REEaEL, treat,

manage, or arre Iora ative Oor one or nore synptomns
t her eof 15 c asubiret, wdwdhas an {rime uaxodibdrdert & smnntbmroapmcélsa difeasder d prodispoisition

et a0, 0550 4B RS AORR ST B S

di sorder, o#uteiREmek ddEdRrINEPIGTEMid & @Che predigpssitish towaideé. conbi natl on
therapies of the invention. The recomended dosages of agents currently

used for thgspssuerdin, e tefnh EaAleiEO isofiBMagenE A iseae, @mgitiofbptiserdeof a
proliferative di sorder r one or nore synptons thereof, can gbtained from
any ref er ent¥05i3ied wath 2h allsraic TEtpORY, 2epinet 19BFaIBOINNPGHOREBIOPEICes A T BN et al,

eds., 1396, u@@%@%a‘%b@fbﬁ?ﬂﬂn%e@h@u?ﬁﬁém% 28inA8br Rl Rtahls RasSi s O
Therapeutl cs 9th Ed, , New York; Physician's Desk SUBSTI TUTE

SHEET ( RUL B@@llerm)mmmmmmﬂw@m@b s those causing dermatological
or food allergies). Allergens can enter the body through a number of routes, including

by inhalation, ingestion, contact with the skin or injection (including by insect sting).
Many allergic disorders are linked to atopy, a predisposition to generate the allergic

25  antibody IgE. Because IgE is able to sensitize mast cells anywhere in the body, atopic
individuals often express disease in more than one organ. For the purpose of this
invention, allergic disorders include any hypersensitivity that occurs upon re-exposure
to the sensitizing allergen, which in turn causes the release of inflammatory mediators.
Allergic disorders include without limitation, allergic rhinitis (e.g., hay fever), sinusitis,

30  rhinosinusitis, chronic or recurrent otitis media, drug reactions, insect sting reactions,
latex reactions, conjunctivitis, urticaria, anaphylaxis and anaphylactoid reactions, atopic

dermatitis, asthma and food allergies.

SUBSTITUTE SHEET (RULE 26)



- 49 - Reference (PDR) 57th Ed., 2003, Medical Economcs Co., Inc.,

Mont val e, NJ, which are incorporated herein by reference in its entirety.
As used herein, the terns "treat", "treatnent"” and "treating"” refer to the
reduction WO AMAZYLati on of the progression, severity RBEHIE0080096&Ti on of a
a disease or disorder, e.g. 5a proliferditve disorder, or the anelioration
of one or nore synptons (preferably, one or nore discernible synptons) of a
a disease or disorder, e.g. a proliferative disorder resulting fromthe
admi ni st r at iAsrwsest hagein, the tenp“esthime’t mpinsa pubmenary disease disepdes or ¢andidivaut i ¢
agents such he. i nv .on). |f:1 L.pents, the
terms "treaf @a&?r?zgg’t%ﬁgér}gm%al?\él%?)% {;aloasfrl[lﬁg‘%’ %15\?%{%?0 é&gﬁag%ggéaa I'on of at

| east one laireaptespdisivedsy & £edriepastameivir of a a di sease or disorder, e.g.

a proliferatjve disorder, ch as.graowt h, of,. a tuppr,. not, necessari |
i beor ni bl o CoyPomSEmrehted b AngonBe RIS diveiooed Hefin 681 bioused fogEvert
“treat ment " opftreat §uBctseith Bhk@matdy ERGdbRN ARG IRer&lh, dhenfRinadte§Si on of a

a disease or disorder, e g. a proliferative disorder, either physically by,
e.g., stabi Hisprier'dgneans adisgass cdipaifien as ceydipanatharagteyiseoigilammationmgf bady g |

stabilizati f S | r@d@é I di nents the
terns "trea?%ug'p{ﬁ%%@ﬂ&gﬁéﬁre @%&h?ﬁ%Pg{rcmdgl%g reducti1on or

st abi | i zat i ocasparises andosystsmird nfammatiore riiasnpbes [of swobunflammstorsdiseri@s ei n, t he
terms "prevent”, "prevention" and »preventing" .refer to.the reduction in
the ri sk of TR FRRGHiad e SRR et Mo Eiat Sy, o "a
prolifenati dRodeS@THRNjoind irchdidpeateitis, dheu@iatdid Bithyitis, Odlecabthiihealdtue r ence or
a a disease or 20disorder, e.g. a proliferative disorder. In one

enbodi ment , dEeaETEERICONI FeTsasAiane srsorpdiondRilamEmeionsbr v diseprervicht at i ve
measure to 3s Patid, Ateratifé 83181saBhYetBs YHABMe, 4V B8N §d8LRE LK SarRheRhSIRRS! L1 on
to any of the disorders described hérein. As used herein, the térns

"t her apeut i disargerstsuchaascrstinae adudirgspiratoqy distress synsireme,tapd ghipniggpbatfctive whi ch
can be used,i . . ' | a di sease
250r i sor adimp et SRR RARRREE R, Rl indlBinE SLALMNER, % O

t her eof 15 | ntredtohmi onchoteedasig nvaitis,tshmpathaetin dphthahaitie abd endagkthsmitief ers to a

compound of the inyention..ln certain other enmbodi.ments, the term

" Cher apeut | EVABEPReRRg O disgRdsts plshe pu 0qlusing BRENGAAY BEI9I0R Y ent i on.

Pref er abl y, nivefchiREi3pleprobyg idliihatosy dstastg @ theWidreh inchudmowyemico be usef ul

for, or has been or is current]y being used for the treatnent, nmanagenent,
30pr event i ofomplications, glomsrylepephnts andJepluasis; inflpagatger diseadeys ohthg slin f er at i ve

di sorder or ;RARRY sclRRmIHIR! MoRadif 8ldeRbema RN dRidRel of Rdlebnief)

20  nervous system, including chronic demyelinating diseases of the nervous system,
multiple sclerosis, AIDS-related neurodegeneration and Alzheimer's disease, infectious
meningitis, encephalomyelitis, Parkinson's disease, Huntington's disease, amyotrophic
lateral sclerosis and viral or autoimmune encephalitis; autoimmune disorders, immune-
complex vasculitis, systemic lupus and erythematodes; systemic lupus erythematosus

25  (SLE); and inflammatory diseases of the heart such as cardiomyopathy, ischemic heart
disease hypercholesterolemia, atherosclerosis; as well as various other diseases with
significant inflammatory components, including preeclampsia; chronic liver failure,
brain and spinal cord trauma. There may also be a systemic inflammation of the body,
exemplified by gram-positive or gram negative shock, hemorrhagic or anaphylactic

30  shock, or shock induced by cancer chemotherapy in response to pro-inflammatory
cytokines, e.g., shock associated with pro-inflammatory cytokines. Such shock can be

induced, ¢.g., by a chemotherapeutic agent used in cancer chemotherapy. “Treatment
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V\D 2009/ 023211PCT/ US2008/ 009667 - 50 - As used herein, the term
"synergistic" refers to a conbination of a conpound of the invention and
another therapy (e.g., a prophylactic or therapeutic agent), which is nore
ef fective WOAIY¥REIAdditive ef fects of the ther api es. N@Wﬂ@rﬂﬁ?ﬁﬁt ef f ect

of a conbi nation of therapies (e.g., a 4bonbination of prophylactic or

t herapeutic agents) 5 permts the use of | oner dosages of one or nore of
the therapies and/or |ess frequent adm nistration of said therapies to a
subj ect w t pfan ldﬂgremgertodls@dsroM@rn refergyto admpmigtkiinga eampoaindios dr der . The
ability to r. e l,actic or

t her apeuti Ct:'%déédsft%no? 13 %ﬁg]g?m ni %e?ér ?é’?%x‘t &?legugmat 8{Siglglrggquentl
reduces thesymptomlotfyucassd)mrwre:d a\prddispbheoxarrbnvafdsstmfhaddlmdﬁt withitlc therapy to

a subject 10 w t hout efficac aid thera t he

preventi on, Wﬂ%?d&ﬁ’é’ﬁtreg?vet?geat%geﬁt opprey® t@éﬁé"é‘“&]?m ‘i‘?f%‘ﬁr&‘ e.g. a

proli fergatl %RnpbHQF br thé Freaﬁgbdith&now&dﬂtnergl stic effect can result in

i nproved efficacy of agents in the prevention, nanagenent or treatnment of a

di sease or @i sdddRFein, heterrA « hée‘ﬁﬁ@éll'y\é%céiﬁta%fbrsgﬁ"’ is &5dMefobed Rofyfer gi sti c
effect of a conbination of therapies , a conbination of r&r ophyl actic
or 15t her apexmirie, agesid g9d ahysiagiorp Of)t‘r’nerct-fdltﬁ:@ﬂmv@dss-‘é formulmilix 81 de
effects assealial efuddielshs #8640 huPkE AT MAS! APYIROFue Retined Nerein,

t he phrase "si de npasses un Wanted and sdverse ettécts of a
t herapy (e. gxa,lata cproupmurantdreplodrde,tmeata,pmnlﬁate plgsplidte, aGd ghosphhtect s are

al ways want e t.un t re not necessar.il erse.

adver seﬂgf f 5‘8‘?1‘3?””8% };?Cttaﬁ:’,aFag ?/’la &%l‘a%p}ﬂg{ﬁﬁgmgf@{e, fanggte, %’Btpﬂ?}g’ﬂ?’l c agent)
m ght be hapifdrithte carscdtm@rgﬁ@ditaalnealate beskare, gShtibthatf fipsdrate] gi6donde, but are
not limted to fever, chills, |et hargy, ?astrm ntestinal toxicities

(i ncl udi ng GHSHPRAde, sArGhaAEcormals) benreais, slutamate, mfdhaseydioBds) . nausea,

voni ting, ngHLALAKInGe! b&éwe@ep&traet%lﬁe&e ﬁmareem' paki@¥ieql 4] £9- (i ncl uding
such conditions as papillary necrosis an hroni ¢ R nterstiti’al nephritis),
hepatic t oxmttwlces-b(Sr(adtydem@ eripbthagte}) selea ljl?hezem \péammgthelly aweptahle
nmyel ot oxd ci ¢ t openi a
and aneir(r% a) > salt %lsg r&glls't'(gjﬁ QaqE é{?iﬁ%gfﬁ'&b%eco% onga tlgrt’VIhg tog??@%)f
weakness, sbmrmg a&mce:hc ﬁmctltbr(al gobpducigasnisaioxyiaadid ﬁimoﬁrm@gnonp,amd aheadache),

hai r Ioss, st heni g, di zzi ness, extra-pyram dal t sra

car di ovascusl?fr""“fﬁcé‘tléﬁj Bé‘ﬁ??@éa%}ﬂ&ow&éﬁ g‘éﬁ%‘%?ﬁ?t |38ﬁm%8§§55 Wﬁé‘g WE¥EN, the
term"in copdilipgitcdes) hydrkRES of AkdlNPetdBSued asFBliam|, PatAssAe, ahl GiERhes (e.g.,
one or mnore prophyl actic and/ or t her apeutic agents). The use of the term

"in SUBSTI Tiyrroxigsef alkpdinepeapihymetghsuctnoaals mm%@r bobegides of pther
combi najq Onmeﬁge?xcﬂ% L& 2id Jike aﬂ*n‘l%ﬁ , al éuﬁ@aﬂ]ﬁﬁE apies (e. g.

prophylactic and erapeutl c agents m nistered to a subj ect with
a prolifer amsubstmntsd)ord'emiroxa srhbstsuted henepdi-(a tgalkylampleaphwcm:ndamme

t her apeutic t such d f be .adm ni ster ed
prior to (eu%Q%? Pﬁeh@tn eth%’a\?é mdﬁ%]tlﬁ%m r%e&ﬁ e nrlc’n‘gr'iour

hours, 4 hobigsoer @151[%5'&0)()1-20&@&“@1 athes)psifch as ABnbQ IS or Hi- (uour s, 96 hour s
|

hydroxyethyl)amine, 2-hydroxy-tert-butylamine, or tris-(hydroxymethyl)methylamine,

25 N, N,-di-lower alkyl-N-(hydroxy lower alkyl)-amines, such as N,N-dimethyl-N-(2-
hydroxyethyl)amine, or tri-(2-hydroxyethyl)amine; N-methyl-D-glucamine; and amino
acids such as arginine, lysine, and the like. The term “pharmaceutically acceptable
salt” also refers to a salt prepared from a compound of formula (I)- (VII1), or Table ]
having a basic functional group, such as an amine functional group, and a

30 pharmaceutically acceptable inorganic or organic acid.. Suitable acids include, but are
not limited to, hydrogen sulfate, citric acid, acetic acid, oxalic acid, hydrochloric acid

(HCI), hydrogen bromide (HBr), hydrogen iodide (HI), nitric acid, hydrogen bisulfide,
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week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 8 weeks, or 12 weeks
before), concomtantly with, or subsequent to (e.g., 5 mnutes, 15 m nutes,
30 minutes, 45 mnutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24
hours, 48 WOHY/M¥I1hours, 96 hours, 1 week, 2 weeks, PCIERB0A0Eeks, 5
weeks, 6 weeks, 8 weeks, or 12 weeks 10étter) the adm nistration of a
second therapy (e.g., a prophylactic or therapeutic agent such as an
anti-cancer agent) to a subject with a proliferative disorder, such as
cancer. As Bpbesbhpwe adid) lactinecidesaligylictaeis tapiarie acidyrhitartratie peifyascergis ack er t o
any protocol : .S ) A ) En khe

o event i on, Sphbe B RHLE kg ALY achf Miheclecld e 08 diSGRAICeADT,

di sorder, e fogmmiaaqgid,deniode adid,\edutainivcacide methanankorde agidrethahBsudfpniotacids t her eof .
A used her eibnﬁ a "B.rot ocgl " .includes, dasi ng schedul es and dosi ng regi nens.
The pr ot ocolPE*3eRssulianS ped And RoRepgsulienic adth i ncl ude prophyl actic and

t herapeutic protocols. As used herein, the terns "nmanage," "managi ng," and
" managengnt ‘Asngédlierdif, thbRriaepririrataticalfyf fcépabld sl vate, 18 sebiatedfofrhades from a
t her apy (e.%., a prophylactic or 20t herapeuytic age\%%, whi ch douis not
resul t in alifrBe aisotiponpions semorephagpicsptirallyperepizalsise! vent raglpruldesito; s

adm ni ster e@n@@ﬁth%orﬂﬁ?&ﬁﬂ 5%?:9&]3%1)(@1&),1or 96l 9" TRRIEmRORARYMA@RAdsC OF
t herapeutic agents) to "manage” a di sease so as to prevent the progression

or wor seni n§yerhtes freg. dhesdhisate smonphadraivedibydrateatribydng tos ictrabiydratpzand the

"subst anti alﬁ(é(" conprises a conpound neans that 25 the conposition contains
nore than abouf 80% by wei ght, nore preferably nore than about 90% by

wei ght, even nore preferably nore than about 95% by wei ght, and nost

pref erahly rophambéranticlip accepablelrarnoe nghi tonthintimeat ingredsotsdvhidsdassd herein, a

ti that,is." t i al te" t. th ti tai
ror et han' apsul Bt RRlogfel e NB e onBRERR e AEET or abiy rore
SUBSTI TUTE  Sidefihble BhlirersiBpuld BObRROAARRE 1.8 Padi- 14520 A8d-2IRAHMatory Sidn= ¢ han

about 90% by wei ght of the_deéi red prodyct, ,even re preferably nore than
about 95% bWW@F%@P‘C@Pdfiﬁ‘@l%I% Qtherdnpesad Eqactions #Pam S agmETIEre4ieN {0 #ror e t han

apout 97% quBﬁ&Jt.gﬁﬁn&frd ﬁ@mﬂ@e’iﬂtiEﬁ%rﬂ{L@Q%ﬁ&echﬁﬁuMﬁ b@%ﬁﬁid&ed,%uélﬁ&em C
m Xt ure neans about 50% of one enanti omer and about: 50% 506f is

cor r espdhdi fhpsedespribedrin Remingier's Rhammacsuies] Seincssribidr Shitablppharmresuticad. The
Invention epgeomRasSHTentrhl QRMLTAITE idchRe! 2t Bktiple, SRAM HRBEbhflibdiedinr | ched,
saline, bacteriostatic saline (saline containing about 0.9% mg/ml benzyl alcohol),
phosphate-buffered saline, Hank's solution, Ringer's-lactate and the like. Methods for
encapsulating compositions (such as in a coating of hard gelatin or cyclodextran) are
20  known in the art (Baker, e/ al,, "Controlled Release of Biological Active Agents", John
Wiley and Sons, 1986).

As used herein, the term “effective amount” refers to an amount of a compound of this
invention which is sufficient to reduce or ameliorate the severity, duration, progression,
or onset of a disease or disorder, e.g. a proliferative disorder, prevent the advancement

25 ofaadisease or disorder, e.g. a proliferative disorder, cause the regression of a a
disease or disorder, e.g. a proliferative disorder, prevent the recurrence, development,
onset or progression of a symptom associated with a a disease or disorder, e.g. a
proliferative disorder, or enhance or improve the prophylactic or therapeutic effect(s) of
another therapy. The precise amount of compound administered to a subjeét will

30  depend on the mode of administration, the type and severity of the disease or condition

and on the characteristics of the subject, such as general health, age, sex, body weight
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di astereonerically pure, diastereonerically enriched, and racem c m xtures
of the conpounds of the invention. Enantioneric and di astereoneric m xtures
can be resolved into their conponent 10 enantioners or diastereoners by
wel | knownWPe0P¥d321lsych as chiral - phase gas chromat ogrEHyS20e809647 - phase
hi gh performance |iquid chromat ography;4&rystallizing the conpound as a
chiral salt conplex, or crystallizing the conpound in a chiral solvent.
Enantionmers and di astereoners can al so be obtained from

di ast er eonegndtoldrgnse tedmas i el pleadepend an thejdegrserpeviriy asd typeafeatk s, and

catalysts b (o e ounds of
the inventi ﬁoq\@érétléélé?%{wn%’éﬁﬁgégg?%&%hﬁﬁ %‘ﬁ hﬁ%éﬁ%“cg:g%ﬁlg%f‘% ur%)geofgﬁd/ or

chemi cal nadﬂsm:%womat&ﬂm@gﬂsdepmdn‘@foarthad atdothyr factbis. Visdnawt cal
structure angm g (? ﬁ nane, . and the ch%n calqﬁjt cture and chem cal nane
conflict, EHSTPC A1 OIET, 24 Se® s WHER €3 AL PhE RS ARER s

i denti tys 2@N\heRecatmmbeiesaie §ekomd Bhi ﬁﬂldep@uﬂonth& Q,rp@oﬂaﬁgmsléﬁin ani mal for
veterinary use or for inprovenment of |ivestock, human_ for clinical

use, the cor?rﬁ&hlméosasemﬁ‘emowéﬁtanpmvgﬁeg%ﬂnﬁhcgﬂéﬁé@umﬁ bxteskiledf orm or as
the isol at eansél{éE{chat tﬁ%d&ﬁ&ﬁﬂhg?&%;ﬁ@ﬁg%u Qchd%Ehttb?aE‘sng‘% Blelted

"i sol ated" neans e conpounds nt| on are epa ated from
ot her conponehths amrbumcxf Ia@pmpal)ndaofmlm mvertios being @seds U hasas whenglnaatnoont cel | |
25pr ef er abl Yo bact %tucuv 8% aqug%nt heti.c organi c chem cal
reaction m Xt reeSS bp% %’raglf v HE 88t aﬁﬁ‘u“} fe invention are purified
via conventional techniques. As used herein, "purified" neans that when
i sol at ed) t Neniliiting exaopiisaif as effectiveambuﬂ&if’m cpmpcbmidaiﬂtlye iaveritionste 98% of a
conmpound of the vention b o ate.either, as_a m xture of
ot oF oot somePoVEet BT fihe it ebpdifan e Rerion poviees Sprupy o
SUBSTI TUTE %E&Tm@ﬁk&aﬁn% aﬁanamg 2&&%&3&3&%5’&&&@&%&1&&% @7 one &r3noreAs used

is

herein, a conposi t1on t subst anti free" of a conpound neans that

the conposi ﬁmttJ@éH{eaqu@all daghedssAMRHSNE a@n%swmw YRy ,leqm@esﬂ@r ably
I ess than a?&%%f%&ﬁ#g?%?ﬂgﬁe@éﬁ A Wa ﬁﬁ‘ﬁggfggagllé’as SRSudhas: @AYt 5% by

wei ght, and npst I"ess t an about by ‘weil ght "of  t he conpound.
5(nly t Ihbsemgﬁm ctdsasaﬁmgékgrmti Inast 1@ me/ket atdedss 25 m&éqgtai l@aaaw mekg) at l¢ast a

stable stru h o i t will be
appar ent togé %t]ﬁeaos?gﬁ(ﬂgg)}c (ﬂ?als T@QE %ta}ggr?&a{%(gp%l g{r?nooned
wi t hout undugjl@merrdremﬁdr&tdrmme corﬂ'ﬂﬁﬁmdnvfethé 1rﬂantmrbnbee\tmydéayspmﬁdabm,r e fully
by referencetoth(é(;ollowin ftalled descrl tion and |%Iustrat|ve

Vel %l”%%

exampl es, WATEKY AL gﬁ)@rﬁﬂclefe)v/erﬁé A3 A9 AE™L RS oUHERTE of the
invention. BddfofRENeny Ty fontdievel Ny aiMsl Siite every 10 days, once every two

20  weeks, once every three weeks, or once a month.

The dosages of a chemotherapeutic agents other than compounds of the invention,
which have been or are currently being used to prevent, treat, manage, or ameliorate a
proliferative disorder, or one or more symptoms thereof, can be used in the
combination therapies of the invention. Preferably, dosages lower than those which
25  have been or are currently being used to prevent, treat, manage, or ameliorate a
proliferative disorder, or one or more symptoms thereof, are used in the combination
therapies of the invention. The recommended dosages of agents currently used for the
prevention, treatment, management, or amelioration of a proliferative disorder, or one
or more symptoms thereof, can obtained from any reference in the art including, but not
30 limited to, Hardman et al., eds., 1996, Goodman & Gilman’s The Pharmacological
Basis Of Basis Of Therapeutics 9" Ed, Mc-Graw-Hill, New York; Physician’s Desk
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The present invention enconpasses conpounds having forrmulas (1)- (VIIIl),
and those set forth in Table 1 and tautoners, pharmaceutically acceptable
salts, solvates, clathrates, hydrates, polynorphs and prodrugs thereof.
15Conpound¥MA0YBEHEI as (1)- (VII1), inhibit the activiRGI/BI20080967 and are
particularly useful for treating or pretfenting proliferative disorders,
such as cancer. In addition, conpounds of fornula (1)- (VIII), are

particularly useful in treating cancer when given in conbination with
anot her ant Refesenee (PRRHL" Ed., 2003 Mediead Esornarirnon Incy, Montvalee Ai whickhr ovi des

conmpounds o ow. (Z)n RS R R3NN (1)
SUBSTI TUTE Eﬁé%%ﬁ@’%’8?%3’3&%"5%8%?‘39%92‘%@@/ US2008/ 009667 - 54 - wherei n:
R, R and R3 are independently - -SH, -NR7H, -0R26, -SR26, -0(CH2)", CH,
- 0( CH2) nSH, As@éa@HRYcinRT¢-ermS(tE@ap) “IlﬂﬂaimerS( @le)tt‘eatStg” réfer tS(th:d-lz)i@;tiNR'pH

-0C(0) NR1O1211,. - S RL01211. - NRZC( RI 08}
i NS(?C% 0) R, mﬁl&rﬁ‘}%ﬁ% (A A T RviE i R o %&C@%ﬁﬁ?‘ St 'b‘(’ 0)R7,
- NR7CH2C§ 0) Rproliféoain2Qishr &R 7or thekHkliorddiot BY one MRY@HBﬁﬁﬁt))ﬁﬁzprefe%bly, one

CH2C( 0) NRI - SCHZ ) NR \NR7 CH2 Rl ORI -SS(0) R7,
- §( % o)R7 lbqwmmpmmm i€, or%%s(fgy ﬁwmlferaﬂ%% pNRI( . 2)
S(0) pOR7, &%(11% EZm the admii3fraliéh SRS g@(t@rg%e s (e o'ﬁ):B? moreNR7C( S) R7,
-0C(S)0R7, -SC(S NR7C( S) OR7, -OC( S) NRI 1 f)NR] oRl 1,

-NR7C( S) NRI tk@p@pgutlc_ag@]qtmpz@ﬁﬁg a compound of the invention). In specific embodiments, the

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

“treating” refer to the reduction or stabilization of tumor size or cancerous cell count,

LY

As used herein, the terms “prevent”, “prevention” and “preventing” refer to the
reduction in the risk of acquiring or developing a given a disease or disorder, e.g. a
proliferative disorder, or the reduction or inhibition of the recurrence or a a disease or

20  disorder, e.g. a proliferative disorder. In one embodiment, a compound of the invention
is administered as a preventative measure to a patient, preferably a human, having a

genetic predisposition to any of the disorders described herein.

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

or more symptoms thereof.
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SC(NR8) R7, - NR7C(NR8) R7, -0C(NR8)OR7, -SC(NR8)OR7, -NR7C(NR8)OR?,

OC(NR8) NR101211, -SC(NRE)NRi oRI'i, -NR7C(NR3)NThOR11, -0P(0)(OR7)2, or
15-SP(0) (OR7)2, provided that at |east one of RI, R2 and R3 is -0P(0)(OH) 2;
R5 is -X20 Uﬂ%ﬁﬂiﬂ)t ionally substituted al kyl, an opt i BeRUS2P080096T i t ut ed
al kenyl, an optionally substituted al ky$34, an optionally substituted
cycloal kyl, an optionally substituted cycloal kenyl, an optionally
substituted het erocycltﬁ an opti onal Ity substi t ut ed aryl, an optionally
substi t ut ed Asatsed lmmy,l e @nnopxnecgmc e ltes2 omybingticarad Iawympowbcrf thi

optionally
occurrence, §r|ws%§{|1¢1o£:ll' pen enttﬁér%ﬁ-'ikg/ '8 xlac?ﬂgﬁ?‘i/h%%%ﬁ[c u‘%tgc}v ﬁﬁllg &n
optionally sffb:stvetthmahb aidkmwffectanfmpthmp@dsl W subpistic effect ofibl cynyl an

optionally sub tltut C | kyl n naII subs i tuted c Ioalkenyl
an opti onal F?}“E’ﬂﬁtécll’i %pTFe(agr’&f;‘?E"l% a“ QFF’& WBE‘N"taﬁ § aryl, an

optional §y Pe&lﬂﬁtsltwﬁs%fweea@@argwof&aeo%@ﬁtdmkﬁpmmﬂ;mﬁs% gl kyl, or

an optional substituted heteraral R10 and 1211, for each
occur r ence, a{minisyatomefraidk therapies toaﬁugmﬁwﬂw dye@a%@lmrd@reagea kyl, an

optional l'y E}Uﬁ?érbﬁdétcﬁ%r@é;.‘é?g% %Qgi}ﬁf{o%{?ﬁée%@éﬂ c)6s %é@ th Ia?gt( X”y' an

optionally bstitute opt 1 onal cycloalkenyl
an opti onal pyopbylbstic drulieeabehte egem*)md@bf to admimipter sanhilhblylPE ldssfrequetd aryl, an

optionally substiftuted.heter.o Qopt ional I ubst i tut ral kyl, or
an optional f “g‘ﬁ[}@‘i of‘ﬁftéassﬂ%’?%fdgﬁ Q‘ILEW“B“B%T% oatﬁ alefapytt&?éﬁgf’%get her with
the nit n@gennm@utwbdwtngtdi@efﬁaﬁ@ oa?tsalact}teﬁby ih HerPréen @, intinagdmensoidst i t ut ed

het er ocycl yl or an optl onal | y bstituted hete _oaryl X SUBSTI TUTE SHEET
(RULE 26) ~ We3'D609 fg st onEDsE emgefatw sordqro dn #ddition, dner al kyl; R50

s an optio | Bl & PiRhisY d heteroaryl
Moo s Pt %&?stﬁ:@ﬁ&té&#ﬁ dlie 3% Mﬁpr@@ed%@ﬁ&@:f\lb ig% S nﬂié?rzédghﬂ;%rﬁstltuem 5o

al kyl, NR7, Cém Céﬁ
for each ocmanagsmeat Orlt@ainmléﬂ dlé¢ﬂ5¢ 91 dl&O I, QF. amre wieragize Hisoleturiinsle, is
' ndependent L1¥¥rie§glgtlc e%fectotg aAt’om% ti0n ofthgragles gezga,t:ﬁ n?olnatlon of B%%la}?aétﬁt%oner !

phar maceuti ca acce I'e sal 1, e or ug thereof
15 therapeutic agents) may avoid or reduce adverse or unwanted side effects associated -

with the use of either therapy alone,

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

20 (e.g, prophylactic or therapeutic agent) might be harmful or uncomfortable or risky.
Side effects include, but are not limited to fever, chills, lethargy, gastrointestinal
toxicities (including gastric and intestinal ulcerations and erosions), nausea, vomiting,
neurotoxicities, nephrotoxicities, renal toxicities (including such conditions as papillary
necrosis and chronic interstitial nephritis), hepatic toxicities (including elevated serum

25  liver enzyme levels), myelotoxicities (including leukopenia, myelosuppression,
thrombocytopenia and anemia), dry mouth, metallic taste, prolongation of gestation,
weakness, somnolence, pain {including muscle pain, bone pain and headache), hair
loss, asthenia, dizziness, extra-pyramidal symptoms, akathisia, cardiovascular

disturbances and sexual dysfunction.

30  Asused herein, the term “in combination” refers to the use of more than one therapies

(e.g., one or more prophylactic and/or therapeutic agents). The use of the term “in
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10 I n one enbodi nent, of the conpounds represented by fornmula (1), the
conpound is not 3 -hydroxy-4-(5-nercapto-4-(naphthalen- | -yl)-4H 1
2,4-triazol fhenyl di hydrogen phosphate. I n one enbodi ment, the
|nvent|on'ﬂpﬁww%Béléonpounds of formula (I1) as set f orRGE/BR0$(R09667 5 (1)
or a tautoner, pharnmaceutically acceptable salt, solvate, clathrate or a
pr odr ug thereof wherein R6 is an optionally substituted al kyl, an
optionally substit ut ed al kenyl, an optio substltute alkynyl cyano,
hal 0, ni trocombingion daesnoyresfiss theordes i Q’B‘@bé‘? 9o\(F-8-» REQPB¥laRYA an

optionally &H%?Eﬁtfc'vh?@% )hha% Q&rﬂfﬁ}'s‘ﬁ%ré[d t0 aas'ﬁbﬁgttWﬂ@bﬂoﬁf&&h@dt&toﬁe’?qumﬁl an

optionally substitu eteroary an optionally substituted aral kyI an
optional | y ey (¢ gt 2propbylestizar dhdegentic QRAL sucbma commwﬁzpi‘the—lw@twmm ORI

- SC( 0) NRI ORll RY R 7. 0C( 0 0R7
i sg(( og OR7, N é(ly céi? el Eﬁﬁf’éf 8y éfnq’% Lol gﬁ‘-’g)‘ﬂ’ﬁ ""%g%%(!&@é 7, a0
2883/25(23%‘2?E%"%/muszo%%/mm%‘étwmmW‘gs IBETTUTBEERARLE 26) VO
- NR7CH2C( 0) ek, dpereeks, 3 vepeky d)‘b‘t?is 5. ‘S%g ﬁ% f')k %?Y )%Fg Wee&g%f@l)@#ym oR

- ggg gg F%ym ?%l %%I)nﬁ%ﬁ%R 7C(Nﬁlﬁgq1dem' t%é ) Qﬁfinuteﬁ% g‘)tﬁ’lﬁgs -BRI gl;%ﬁésé))ng(;R?

- 0C( S) NRI ORminues, | Banr( sbms 4dre11rs6hmmd2§}m hourso@(hm hours §6NR8) R7,

CUNROWR 1 R RN Al Ep iRy o viepy Ptk 8 st SRR o) e
~C(S) R7I0. GIBDRE admBSERA OfNscoond by Bz, @ SEPIRANGRLy he@phRE) dgtnt

1oo e S i B iR M Toplect B APR Rl it BB i he

i nvention provides conpounds of fornmula (l111) as set forth bel ow
As used herein, the terms “therapies” and “therapy” can refer to any protocol(s),

method(s), and/or agent(s) that can be used in the prevention, treatment, management,
or amelioration of a a disease or disorder, e.g. a proliferative disorder or one or more

15  symptoms thereof.

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

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

9% ¢

As used herein, the terms “manage,” “managing,” and “management” refer to the
beneficial effects that a subject derives from a therapy (e.g., a prophylactic or

20 therapeutic agent), which does not result in a cure of the disease. In certain
embodiments, a subject is administered one or more therapies (e.g., one or more
prophylactic or therapeutic agents) to “manage” a disease $o as to prevent the

progression or worsening of the disease.

As used herein, a composition that “substantially” comprises a compound means that
25  the composition contains more than about 80% by weight, more preferably more than
about 90% by weight, even more preferably more than about 95% by weight, and most

preferably more than about 97% by weight of the compound.

As used herein, a reaction that is “substantially complete” means that the reaction

contains more than about 80% by weight of the desired product, more preferably more
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(') 15or a tautoner, pharnaceutically acceptable salt, solvate, clathrate
or a prodrug thereof, wherein RI, R3, and R5 are defined as for fornula (I)
and R6 is defined as for formula (I1). In one enbodi nent, the invention
provi des cBP8MEESf fornula (1V) as set forth bel ow RESUBSRPOBUOFISOEHEET
(RULE 26) WD 2009/ 023211PCT/ US2008/ 009857 - 57 - or a tautoner,
phar maceutically acceptable salt, solvate, clathrate or a prodrug thereof,
S5wherein R5 is defined as for forrmula (1) and Re is defined as_for formula

(11). I n ondheasbeidR¥nby weikt qf thedrsireshprodnli cyer mesrpseismely Berefthihul a (V) as
t forth b o : : thare o ., " XVi
Ra1va2. o8 OF TG0 RS e o hdesireprocichgpg mosipre by ppgpamabous 976 - 7

by weight of the desired product.

As used herein, a racemic mixture means about 50% of one enantiomer and about 50%
5  ofis corresponding enantiomer relative to a chiral center in the molecule. The

invention encompasses all enantiomerically-pure, enantiomerically-enriched,

diastereomerically pure, diastereomerically enriched, and racemic mixtures of the

compounds of the invention.

Enantiomeric and diastereomeric mixtures can be resolved into their component

10 enantiomers or diastereomers by well known methods, such as chiral-phase gas
chromatography, chiral-phase high performance liquid chromatography, crystallizing
the compound as a chiral salt complex, or crystallizing the compound in a chiral
solvent. Enantiomers and diastereomers can also be obtained from diastereomerically-
or enantiomerically-pure intermediates, reagents, and catalysts by well known

15  asymmetric synthetic methods.

The compounds of the invention are defined herein by their chemical structures and/or
chemical names. Where a compound is referred to by both a chemical structure and a
chemical name, and the chemical structure and chemical name conflict, the chemical

structure is determinative of the compound’s identity.

20  When administered to a patient, e.g., to a non-human animal for veterinary use or for
improvement of livestock, or to a human for clinical use, the compounds of the
invention are administered in isolated form or as the isolated form in a pharmaceutical
composition. As used herein, "isolated" means that the compounds of the invention are
separated from other components of either (a) a natural source, such as a plant or cell,

25  preferably bacterial culture, or (b} a synthetic organic chemical reaction mixture.
Preferably, the compounds of the invention are purified via conventional techniques.
As used herein, “purified” means that when isolated, the isolate contains at least 95%,
preferably at least 98%, of a compound of the invention by weight of the isolate either

as a mixture of stereoisomers or as a diastereomeric or enantiomeric pure isolate.
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(V) 10or a tautoner, pharmaceutically acceptable salt, solvate, clathrate
or a prodrug thereof, wherein X41 is 0, S, or NR42; X42 is CR 44 or N, 1740
is Nor CR43; 15Y41 is N or ClLts; Y42, for each occurrence, is

i ndependenVO2OR/02EIEr  CR46; Rei is an optional |y BIHER0BHBE al kyl ,
an optionally substituted al kenyl, an optitonally substituted al kynyl,
cyano, halo, nitro, an optionally substituted cycl oal kyl, hal oal kyl, an
optionally substituted heterocyclyl, an optionally substituted aryl, an
200pt i onal | Ysisesshareinasompesition thay s “suhstagpalbones o) a serpReUnd yReags Ehﬂé'ihﬁyl . an
optionally ik 41t t lhgos- ot 7 " 0) NRI
R b -SC(0) N%%ﬁ‘szsl.‘ﬁldi", &%tﬁgr%%‘?sgrgu%gé%gﬁ}é%%/"(%]Jﬁégl%%@%%\ﬁéefemwé%%&’ st

2009/ 02321 1P/ HySeHgts/ 060 687e prefi@ably leMRI@( St X%, by-vaxi¥lo) e, mossC( 0) 127,
-N127C(0) R7,  -.0C(,0)0127, -SC60)0127 . - NR7C(0)0R7, -OCH2C(0) R7, -SCH2C(0)R7,
- NL27CH2C( o?ﬁ?f'%lbiﬁﬁiééb%‘ﬁ% A @’dﬂ’z‘@@td’jl}‘gl%’f‘qp?% CH2C( 0) OR?,

- OCH2C( 0) NR101211, -SCH2C(O)NR i oR -NR7CH2C(0) N12101211, -0S(0)p127,

- SS(0) p127, OnNRE&KeGhpieds andOS(rbimaNBRIOI 2 tibsHisH(sQhqn NsRIt @R dtable structure are

-NR7S(0) pNR101211, -0_.S(0)pOR7, -SS(0)p0127,..-NR7S(0 7 0C(S) 127,

S S D QR STTGHPRR s o a T e SRRy BT of rdin

-0C( S) NR1012kifl In the26(amy MR ORIdbtermibeY (it JVBAdelokberiédtdiidp) 127, - SC(NR8) /27,
-N127C(NR8) R7, -0C(N128)0R7, - SC(N128)0R7, -N127C(N128)0R7, -0C(N128)NRI OR
1, -SC(NR8)NR101211, -N127C(NR8)NR101211, -C(0)127, -C(0)OR7, -~-C(O)NR oR
10- [ % 512)7Th@ mve)tiopgan b eeﬁiag,d m@eévlmlzm%z@)ws to e & ) ng d@w‘égi OR?,

- C(N128) R7, description and illustrative examples, which are intended to exemplify non-limiting

10  embodiments of the invention.

B. The Compounds of the Invention

The present invention emcompasses compounds having formulas (I)- (VIII), and those
set forth in Table 1 and tautomers, pharmmaceutically acceptable salts, solvates,

clathrates, hydrates, polymorphs and prodrugs thereof.

15 Compounds of formulas (I)- (VIII), inhibit the activity of Hsp90 and are particularly
useful for treating or preventing proliferative disorders, such as cancer. In addition,
compounds of formula (I)- (V1II), are particularly useful in treating cancer when given

in combination with another anti-cancer agent.

In one embodiment, the invention provides compounds of formula (I) as set forth

20  below:
{(Z)n
Rz P Ts
AN I N7/R1
LW
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-CNR3) N12101211, -CNR2)SR7, -S(0)p0127, -S(0)pN12101211 or R42 is -H, an
optionally substituted al kyl, an optionally substituted al kenyl, an
optionally substituted aIkynyI an optionally substituted c cIoaIkyI an
opt i onal | yWOA98¥4283 ed cycloalkenyl an optional |y subsBG¢TH/UY28¢p/009667
het erocyclyl, an optionally 15subst|tutéﬂ-aryl, an optionally substituted
heteroaryl, an optionally substituted aral kyl, an optionally substituted
het er ar al kyl , hydroxyal kyl, al koxyal kyl, a hal oallcyl, a heteroal kyl,
-C(0)127, -(CH2)",C(0)0OR7, -C(0)0127, -0C(0)127, -C(O)NR1 6121 1,
-S(O)p127 -S(O)OR? or -S(0)pNRIORIR R43 and R44 are, independently, -H,
-OH, an optmdwaﬂmy substituted al kyl, an 20optionally substituted al kenyl,

an optionally su K I bsti t ut.ed cycl oal kyl, an
optional |y substitu zeécjild %)a %ﬁg?nﬁga%p%n%@usé Sk Fﬁf fed

Ee: er ocycl yl-O(@H2)RPH] G?F(DszmSHbsde}uDMﬁ, y-B({CId).,OH1 i- SQﬁ{zlb,?S}subst it ;Jt '?dd
eteroary n itute
het er ar al kyI§&H§5ﬂ8§3g ﬁ%?éﬁﬁﬁK%* g&gﬁﬁﬂ%éﬁb b@gﬁﬁﬁlqﬁmﬁﬂoyoéﬂgﬁ%dlno
hal oal kyl , asﬂ?z)g ,Oa'hli@hd(O_)LR-;C( @)%@70 725 @(@)Xﬂ{],ZZ 1@?()@}1}21)(:]1 @ R OR1 1

-NR8C(0) R7, 0 27, -S(0)p0 NR8S( 0) pR
- S( O)CE)N??loRn SCHC @1@7. 7R C (%)Beﬁrﬁ'@@(@ﬂ ?Smég 2@(@)@&hbon(atgm; t o which

th tt t cl oal kenyl

opt T onal 1y SoReE R R Rk G het et oeyel vl . or an
Og}:glz gnal I ﬁ R;NB&@HiG{De}?Rh&n@r-@S(@]pl)%,f:’rlSBSO)pl?n—%@O)p(I’\im —NBhS(é)()Nﬂ;Z?l 1, -0R26,
- , - < 5 - ro . ,

ST A TB oS T 0 it Ry LG BRI R OB,

-N127C( 0) lemR%zmm, -OBGHRY, 1&(3&&48&@1{% »HOETSYORYL ESCE)ORYO

2009/ 023211PCT/ US2008/ 009667 - 59 - - G(0)OR7, -SC(Q 0R7
- NR7C( 0) 0R7 NR p) RECINeBay o§¢($)NR M&@%WRWR@EJ@

- SCH2(( 0) ORZs bR, RNRICATH)R 5, QIERRYONG, 0ft(dR)0R, CJNH@(:@&WORES'
-OC(NRg)NRoR 1, -SC(NRg)NRgR11, -NR7C(NRg)NR;0R 11, -OP{O)(OR7)s, or
15 -SP(O)YOR;),, provided that at least one of Ry, Rz and R; is ~OP({O)(OH)z;

Rsis -Xy0Rsg, 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,

20  or an optionally substituted heteraralkyl;

R7 and Ry, for each occurrence, is independently, -H, an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, an

25  optionally substituted aralkyl, or an optionally substituted heteraralkyl;

Rp and Ry, for each occuirence, is independently -H, an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, an

30 optionally substituted aralkyl, or an optionally substituted heteraralkyl; or Ryjo and R,
taken together with the nitrogen to which they are attached, form an optionally

substituted heterocyclyl or an optionally substituted heteroaryl;
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NR7CH2C( 0) NRI OR11, -OS(0)R7, -SS(0)R7, -NR7S(0)pR7, -0S(0)pNRloRi 1, 5
-SS(0)pNRIORi 1, -NR7S(0)pNR:.oRi 1, -0OS(0)O0OR7, -SS(0)O0OR7, -NR7S(0)pOR7,
-0C(S)R7, -SC(S)R7, -NR7C(S)R7, -0C(S)0R7, -SC(S)O0OR7, -NR7C( S& 0R7,

- 0C( S) NRI ORPRIVIREIL) NRi 0R, 1, - NR7C(S) NRLO1211, - 0C{ NFETHES20088696K3) R2,

- NR7C(NR8) R7, - 0C(NR8) OR7, - SC({NR8) OR7; 55 NR7C( NR8) OR7, - 0C({ NR3) NRLORL 1,

- SC(NR8) NRlORll or -NR7C(NR8) NRIOR11; and 10R46, for each occurrence, is
i ndependently selected fromthe group consisting of H, an optionally
substituted al kyRysianaleyriaBihil |y substituted al kenyl, an optionally

Substi tut ed al kyyly of Byl Pkt URT S%B@ﬁnﬁ%’yg%ﬁﬁﬂnﬂ@d hefhafit 1 onal |y

substituted cyclo an” opt1 onal et erocyc

optionally substKﬁcused:la@?hlkylaNRa,p@GQ)n@l(S)yC@R)morS(ﬁ))&aﬁ het er oaryl , an
optionally subst?t ut e(Lj? aI kyI an optionally 15substituted heteraral kyl,
hal o, cyano, nit EV a hal oal kyl, a heteroalkyl, -NRioR |, -O0R7,

-C(O)R7,5- C(O)ORIZ,,for&GﬁQ}:clﬁl%ncc QiQ)ddRhaRilY, | ofRBC(0) R7,” SR7, -S(0)RY,
-0S(0) R7, -S(O)p@StZ -NR8S(0) pR7, .or -S(0)pNRIoRi I n one embodi ment, the
i nvention provi dBOEEAH (96%1!"5"'“6% *?@??ﬂﬁp‘?ﬁ Iy 2,35 05 &tafor t h bel ow 20 R4, 5
(V) or a tautongisp Rhargrceutical ly accept abI e salt, solvate, clathr ate or
a prodrug thereof, V\/nerel n R41, R42, R43) R4s, and X42 are defined as for
formula (V). SUBSH mmvmesmﬁema(cﬂw@lm&)cepw2@09¢lws,2c1@rn@t|e/qysWQ)09667 -
60 - In one %g‘g di ment, the invention provides conpounds of forrmula (VII)
as set forth 8fow.  R55

10  Inone embodiment, of the compounds represented by formula (1), the compound is not
3-hydroxy-4-(5-mercapto-4-(naphthalen- 1-yl)-4H-1,2,4-triazol-3-yl)phenyl dihydrogen
phosphate. '

In one embodiment, the invention provides compounds of formula (II) as set forth

below:

Re

Rz

9

15 Ry N—™N

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

thereof, wherein R is an optionally substituted alkyl, an optionally substituted alkenyl,
an optionally substituted alkynyl, cyano, halo, nitro, an optionally substituted

20  cycloalkyl, haloalkyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, an
optionally substituted heteroaralkyl, -ORj, -SR3, -NR;gR,;, “-OC(O)NRgR ),
-SC(O)NRgR 1, -NR7C(O)NR0R;1, -OC{O)R7, -SC(O)R7, -NR;C(O)R,,
-OC(0)OR3, -SC(O)OR4, -NR7C(O)ORs, -OCH,C(O)Rs, ~-SCH,C(O)R5,

25  -NRsCH;C(O)R;, -OCH,C(O)OR7, -SCH2C(O)OR7, -NR;CH,C(O)OR3,
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R52 or a tautoner, pharmaceutically acceptable salt, solvate, clathrate
or a prodrug thereof, wherein X45 is CR54 or N, 10R52 is selected fromthe

group con3|st| n -H nmet hyl , ethyl, n-propyl, isopr n- buty
n-pentyl, %‘%23211(042) 20CH3, CHZC( 0)OH, and -C(0) N(‘(%EV%OOSFQS?ﬁ%nd R54

are each, mdependently, -H, nethyl, eth§t, or isopropyl; or R53 and R54
taken together with the carbon atons to which they are attached forma

phenyl , cyclohexe |, or cyclooctenyl ring; 15R55 is selected fromthe
group consi sPCRC d)NRlemSCfb@(@)N i1 - M(OMIORH; -OSO)B5 |

selected frq r h
cycl opr opyl .gs@&{?ﬁﬁg%e (t)!r;r@%f ’t°ﬁe ' @O)ﬁﬁ}{o‘%&”’ rwgg@aﬁ%%ﬁunds of
formula (VI I-Dﬁ(Q)wRﬁt-SS(IDIpORQO NiérlS(JWpORUE’rm(SWE -SEERRy, (RREDRY, WO

20097 0232 LLEGH RO SARIBRT -Niicis)oRr - GelNR Ry, SCNRicR1,

5 -NR/C(S)NR¢R;, -OC(NRg)R7, -SC(NRg)R7, -NR7C(NRg)R7, -OC(NR5)OR;,
-SC(NRg)OR7, -NR;C(NRg)OR7, -OC(NRgNR;;gR1;, -SC(NRg)NRgR1,
NR;C(NRgNRgR11, -C(O)R5, -C(O)OR5, -C(OINR gR11, -C(O)SR7, -C(S)R7,
-C(S)ORs7, -C(S)NRyoR1, -C(S)SR;, -C(NRg)OR;, -C(NRg)R7, -C(NRgNR¢R,;,
-C(NRg)SR;, -8(0);0R3, -S(O);NR Ry, or -S(O);R7; and Ry, Rz, R3, and R5 are

10 defined as for formula (I).

[n one embodiment, the invention provides compounds of formula (III) as set forth

HO\“/ \‘<j‘Y
e

(111)

below:

15  oratautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug thereof,

wherein R, R3, and R; are defined as for formula (I) and R is defined as for formula
0.
In one embodiment, the invention provides compounds of formula (IV) as set forth

below:
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OH OH (VIIl) or a tautoner, pharmaceutically acceptable salt, solvate,
clathrate or a prodrug thereof, wherein R and R42 are defined as for
formula (V). In one enbodi nent, of the conpounds represented by fornula
(1), (11),WoIpeHe23gdt (1V), R5 is represented by the folRGRWIEOS{I866TII a:

10 wherein: R9, for each occurrefite, is independently a substituent
sel ected fromthe group consisting of an optionally substituted al kyl, an
optionally substituted al kenyl, an optionally substituted al kynyl, an
optionally substituted cycloal kyl, afeoptionally 15substituted
cycl oal kenyl, an optionall substitutled heterocyclyl, an optionally
substituted aryl, an i anpal by substituted heteroaryl, an optionally
substituted aral kyl, an 1ona 'tutedr@eteraralkyl, hydr oxyal kyl ,

al koxyal kyl, hal o, cyano, rltro, o, qaloalkyl a

het er oal kyl , -OR7, -C(0)R7,!-C(0)0R?, 0) R7, C(O)N1210R11 -NR8C(0) 1t 7,
-SR7, -S(0)R7, -0S(0)R7, @ﬁO)ORW, 0)rR -5¢ 0) pNi ct 10R11,
-S(0)0R7, -0P(0)(OR7)2, or -SP(0)(OR )2 SU SHEET (RULE 26) WO

2009/ 023211 PCT/ US2008/ 009667

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

5  wherein R; is defined as for formula (I) and Ry is defined as for formula (II).

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

below:
Ra1 Y{ Y41\ %
O
o] o ey A
T / Yao Xa2
OH N
( 7014
OH NN
V)
10 or atautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug thereof,
wherein
X1 is O, S, or NRy;
X432 1S CR4q 0r N;
Yo is N or CRu3;
15 Y41 is N or CRus;

Y42, for each occurrence, is independently N, C or CRuyg;

R4 is an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, cyano, halo, nitro, an optionally substituted cycloalkyl,
haloalkyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an

20  optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted hetercaralkyl, -OR5, -SR7, -NR R}, “OC(ONR R}, -SC(O)NR oR;,
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- 62 - or two 119 groups taken together with the carbon atons to which they
are attached forma fined ring; and q is zero or an integer froml to 7.
5I'n one enbodi nent, of the conpounds represented by formul a Sls) (rn,
(111), or VOARE S represented by the fol | owi ng for nRFTAYS2008/4/EY of n: g
is zero or an integer fromlto 5; and t8&-is zero or an integer fromlto 5.
I n one enbodi nent, of the conpounds represented by formula (1), (1),

, R5 is represente owi ng f 15wher ei n:

(R|3|3|) or (l‘\B]/)R \(,jvétgthefoll ornula: R33
i s a hal BR7CENBR 1eftikey t OCE)IRoWSC(Qeo xR 7 QB0 HE) BBk O Rover

Al Kyl car bonyl o St B, SOOI CIERg IR C O SOOI one. or

nor e subst i t-BERLE(0)R,.SUBKIROIR) SHEEDCHRO@NRG)R 11, -SCH2C(O)NR R 11,
-NR7CH2C(O)NRgR 11, -OS(O);R7, -SS(O)pR7, -NR7S(O),R7, -OS(0);NR 4R 1,

5 -88(0)NRgR11, -NR3:S(0)pNR R 1, -O8(0),0R7, -SS(0),ORs, -NRsS(0),OR3,

-OC(S)R4, -SC(S)R7, -NR7C(8)R7, -OC(S)OR,, -SC(S)OR4, -NR:C(S)OR3,
-OC(S)NRgR1, -SC(S)NRgR1, -NRsC(S)NRpR 11, -OC(NR3)R7, -SC(NRg)Rs,
-NR;C(NR3)R7, -OC(NR3)OR7, ~SC(NRg)OR7, -NR,C(NR3)OR7, -OC(NRg)NR R 11,
-SC(NRg)NRgR;), -NR/C(NRg)NRoR};, -C(O)R7, -C{O)OR4, -C(O)NRoR1,

10 -C(O)SR4, -C(S)Ry, -C(8)OR4, -C(S)NR¢R11, -C(S)SR4, -C(NRgOR,, -C(NR3)R5,
-C(NRg)NRyoR1, -C(NRg)SR7, -S(0);0R5, -5(0);NRoR11, or -S(O)pR7;

R4z is -H, an optionally substituted alkyl, an opticnally substituted alkenyl, an
optionally substituted alkynyi, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally

15  substituted aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl,
an optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, a haloalkyl, a
heteroalkyl, -C(O)R7, -(CH2)mC(O)OR3, -C(O)OR5, -OC(O)R7, -C(O)NRoR 1,
-S(O)pR7, -S(0),OR5, or -S(O);NRoR;;

R43 and Ryg are, independently, -H, -OH, an optionally substituted alkyl, an

20  optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, an optionally substituted heteraralkyl, hydroxyalkyl,
alkoxyalkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, -C(O)R,,

25  -C(O)OR,, -OC(O)R7, -C(O)NRgR1, -NRgC(O)R7, -SR7, -S(O);R7, -OS(O).Rs,
-3(0),0R3, -NR3S(O)pR7, -S(O)NR16R;, or R43 and R4 taken together with the
carbon atoms to which they are attached form an optionally substituted cycloalkenyl, an
optionally substituted aryl, an optionally substituted heterocyclyl, or an optionally
substituted heteroaryl,

30 Rys is-H, -OH, -SH, -NRsH, -ORys, -SRz¢, -NHR2z, -O(CH;)mOH,
-O(CH2)mSH, -O(CH;)mNR;H, -S(CH),OH, -S(CH2)mSH, -S(CH2).NRsH,
-OC(O)NR R, -SC(O)NR;9R);, -NR7C(O)NRoR11, -OC(O)R5, -SC(O)R;,

SUBSTITUTE SHEET (RULE 26)



WO 2009/ 023211PCT/ US2008/ 009667 - 63 - In one enbodi nent, of the conpounds
represented by formula (1), (1), (IIl), or (IV), R5 is selected fromthe

group consisting of: x(xe.)(6.)(exr Xxe?---xe xe% .eXe xe
WO 20097023211 PCT/US2008/009667

-59.

-NR;C(O)R7, -OC(O)OR;, -SC(O)OR;, -NR;C(O)OR7, -OCH,C(O)R7,
-SCH2C(O)R7, -NR;CH,C(O)R7, -OCH,C(O)OR5, -SCH,C(O)OR;,
-NR;CH2C(O)OR7, -OCH2C(O)NR Ry, -SCH2C(O)NR0R11,
-NR;CH2C(O)NR gR |, -OS(0),R7, -SS(O):R7, -NR;7S(Q);R7, -OS(O),NR Ry,

5 -85(0)NRoR;1, -NR7S(O),NRgRy1, -OS(0),0R7, -SS(0),0R7, -NR7S(0);CR7,
-OC(S)R7, -SC(S)R7, -NR;C(S)R;, -OC(S)OR;, -SC(S)OR4, -NR;C(S)OR;,
-OC(S)NRoR1), -SC(S)NRoR;;, -NR7C(S)NR R, -OC(NRg)R7, -SC(NRg)R7,
-NR;C(NRg)R7, -OC(NR3)OR7, -SC(NRg)ORj7, -NR;C(NRg)OR7, -OC(NRg)NRoRyy,
-SC(NRg)NR R}, or -NR;C(NRg)NRgR;; and

10 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

15  substituted heteraralkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl,
-NRoRy1, -OR3, -C(O)R7, -C(O)OR37, -OC(O)R;, -C(O)NR0R);, -NRgC(O)R5,
-SR7, -8(0)pR7, -OS(0),R7, -S(O);OR7, -NRgS(O),R7, or -S(O);NRoR1;.

In one embodiment, the invention provides compounds of formula (VI) as set forth

below:
20
Ras
\ N/R42
0 ™ | />-R43
Ho\ﬂ/ © / 7 Xa2
Cl)H \ N}OH

N—N
(VD

or a tautomer, pharmaceutically acceptable salt, solvate, clathrate or a prodrug thereof,
wherein R4, Rz, R4z, Rys, and Xy; are defined as for formula (V).

CH
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WO 2009/023211 PCT/US2008/009667
-60 -

In one embodiment, the invention provides compounds of formula (VII}) as set forth
below:

Rss

Rse N N>;
/ Rs3

0 |
Ho || o / ..
N

OH \ )OH

OH N=—N
5 VI

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

wherein

X451 CRs4 or N;
10 Rs; is selected from the group consisting of -H, methyl, ethyl, n-propyl,
isopropyl, n-butyl, n-pentyl, n-hexyl, -(CH,)»OCHs, -CH>C(O)OH, and -C(O)N(CHas),;
Rss and Rsy4 are each, independently, —H, methyl, ethyl, or isopropyl; or Rs3 and
R4 taken together with the carbon atoms to which they are attached form a phenyl,
cyclohexenyl, or cyclooctenyl ring;
15 Rss is selected from the group consisting of -H, -OH, ~OCH3, and -OCH,CHs;
and
Rsg is selected from the group consisting of methyl, ethyl, isopropyl, and
cyclopropyl.

In one embodiment, the invention provides compounds of formula (VIII) as set forth
20 below:
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SUBSTI TUTE SHEET (RULE 26) WO 2009/ 023211PCT/ US2008/ 009667 - 64 - Xto %,

X20AI 0 %Xl aXi o wherein: X6, for each occurrence, is independently
CH, N%g(} N+(Z17), provided that at |east three X6 Ei%roups are
|ndependen‘{” é28dted from CH and CR9; 5X7, for each JUYFRIFOR66T s

I ndependently CH CRO, N, N(O), NEg( 1217§l"provi ded that at |east three X7
groups are independently selected from CH and CR9; Xg, for each occurrence,
is independently CH2, CHR9, C(R9)2, S, S(0)P, N127, or N1217; X9, for each

occurrence, is independently N or CH /R42
Ra
O
HO\L‘/O Y/
OH N
\ / OH
OH NTN
(VIIN)

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

wherein Ry4; and Ry are defined as for formula (V).

5
In one embodiment, of the compounds represented by formula (I), (I1), (III), or (IV), Rs
is represented by the following formula:
X
(Rolq
/
—
10

wherein:

Ry, for each occurrence, is independently a substituent selected from the group
consisting of an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an opticnally

15  substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally substituted aralky],
an optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, halo, cyano, nitro,
guanadino, a haloalkyl, a heteroalkyl, -NRjoR|;, -OR;, -C(O)R, -C(O)OR;,
-OC(O)R7, -C(O)NR1gR11, -NRgC(O)R7, -SR7, -S(O),R7, -OS(0):R7, -S(0),0R7,

20 -NRgS(O)Ry, or -S(O),NR R 1, -5(0);0R7, -OP(0)(OR),, or -SP(O)(OR7)z;
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10X10, for each occurrence, is independently CH CR9, N, N(0), 1\1(1217),
provided that at |east one X10 is selected from CH and CR9; RO, for each
occurrence, is independently a substituent selected fromthe grou

consi sti ngW208H0%8Hi onal | y substituted al kyl, an optioﬁ%ﬂp§wgﬂwggﬂtuted

al kenyl, an optionally substituted allcyRAyl, an optionally substituted
cycl oal kyl, an optionally 15substituted cycl oal kenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl, an optjonally
subst i t ut ed diéveRe&iopps taken 9 ?tle%fn‘é'ffh {jie serben a@w@awawhltﬂw are %Ffﬁcgﬁ ’gﬁﬂal |y
substitutedaﬁﬁ&%@ﬂ%gngl, hydr oxyal kyl , al koxyal kyl, hal o, cyano, nitro,
guanadi no, a haloal’kyl, a heteroal kyl, -NR101211, -0127, -C(0)127,
-C(0)0127, -0C(0)yti27erooCt0inkReORID,1 toMROC( 0) 127, -SR7, -S(0)pl27, -0S(0)R7,
-S(0) p0127, 20-NR8S(0)pl27, or -S(0)pN1210R11, -S(0)90R7, -0P(0)(0127)2, or
-SP(0) (0127)2, -S(0)p0127, -0P(0)(OR7)2, or -SP(0)(OR7)2; or two R9 groups
t aken toget ligonavkrhbodimentsal the Borapuits fepresdtited byt estulap, @b} @y ed(IVy Ry a
fused ring; .and 1217, for each occurrence, is independently -H

an al kyl, ans EPESEjed by. e fyllopving fosmlep) 0127, or - C(0) NR1LO1211. In one

enbodi nent, of the compounds represented by foemua (1), (11), (I11), or
(1V), R5 is an optidgmarty jsubstituted indoly an gptionally substituted
benzoi m dazol yl, an|SUBSTI{TUTE SHEET ( RULE 2
2009/ 023211PCT/ US206; 65 - optiona

ituted indazolyl, an

optional ly substiftut ed/3H i ndpzol yl, an ogti onakTy hsti tuted indolizinyl,
an optionally su ed qui oﬂ?%yl, an ; gbstReuut ed
i soqui nolinyl, a 3 an optionally

al | ubstituted
( ? tuted benzofuryl, an

optionally substitutjed 5benzot hi azolyl, an optionally substituted

benzo[ d] i sozazol yls—an optionally substituted -benzo[d]isothiazolyl, an

optionally substituted thiazolo[4,5-c]pyridinyl, an optionally substituted

t hi azo1o[ 5, 4- c] py¥Fdihyl , an optional ly substituted

thi azolo[ 4, 5- b] pyis ghropt an Acegepfro@nablSyaiubst i t ut ed

t hi azol q[.5, 4- b] pyr.idi nyl, an op{ionally substituted

ozazol o['4, 5- c] py Mil8FSEY Pr aniRiegst i'9MdI Py substit ut ed oxazol o[ 5, 4- ¢] pyri di nyl ,

an 10optionally substituted ozazol o[ 4,5-b]pyridinyl, an optionally

substituted ozazol 0[5, 4-
In one embodiment, of the compounds represented by formula (I), (I1I), (III), or (IV), Rs

is represented by the following formula:

15 wherein:
R33 is a halo, lower alkyl, a lower alkoxy, a lower haloalkyl, a lower
haloalkoxy, and lower alkyl sulfanyl;
Raq is H, a lower alkyl, or a lower alkylcarbonyl; and
Ring B and Ring C are optionally substituted with one or more substituents.
20
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b] pyri di nyl an optionally substituted i m dazopyridinyl, an optionally
substituted benzot hi adi azol yl, benzoxadi azolyl, an optionally substituted
benzotriazolyl, an optionally substituted tetrahydr0|ndol optionally
substi t ut e&’(glﬁ’gﬁ /RAByl , an optionally substituted qui nali‘b'z’pmi’sm"&%
optional ly substituted purinyl, an optiréhally 15substituted

i m dazo[ 4, 5-a] pyridinyl, an optlonally substituted i mdazo[1, 2-a] pyridinyl,
an optlonally subst it ut ed 3H i m dazo[4,5-b]p |d|nyI an _option B

subst i t ut ed o1 pbRGBEY, of the Wpcumﬁwpreawt@éw tormile ¢ 1Ds gF

1H-i m dazo[ 4 %‘l&:}e@ﬁd mé roufdnBidgftal | y substituted

3H i m dazo[ 4, pyri . ‘an optilonally substituted pyridopyrdazinyl, and
optionally substltuted pyrldopyrlnldlnyl an optionally 20substituted
pyrrol o[ 2, 3] pyra Phe. an opthpéL\ stituted™ 20l o[ 3, 4] pyri mi dyl an
optionally ﬂ bstltute cycl opefit ai n} dazogyl , aﬁ opt|i on&y, | y substituted

cycl opent atrg a I option le, ub/I t ut ea; py oéyrazolyl an
optionally su it &éﬁ pyrr [ , an opt¥onal 'y substit ut ed
pyrrolotriazolyl, or an optionally substituted benzo(b)thienyl. 25 In one

enbodinent of "The conpounds represented by formara (1), (I1), (III),

or ( , R5 is selected fromthe group consi stingjot: wher ei n: SUBSTI TUTE
SHEET (RULE 26)// &9/023 7 82 Q8/009667 - 66 - X11, for each
occurrence, nde en tIy CH NN 0) 7); X12, for
each occurr pendentl CR@N (0) N4-(xR17), provided that

at | east one 12 Qroup i S |ndepeﬁU ntlyﬁselectéd\ and CR9;
X13, for Jeach occurrence, is independently 0, S. xS(O)p, NR7, or NR17; 5Rg,
for each occurrence,~4s independently a substituent selected fromthe group
consi sting of gn optfonally sqpstltuted aIkyI an optional Iy substituted
al kenyl , an \hy subs;*T Ikyn i IIy substituted

o]

cycl oal kyl , Wn opt i ] 1y sqbstl ute Ioa yI Fptlonally
substituted dyl, an ubst avy an optionally
substituted heferoaryl ‘an opﬁ%onally substltute ar ’kyl 10an optionally
substituted heteraralkyl hal o, cyano, nitro, guanadl , a hydroxyal kyl ,
N
Xz,
- Xz X;. , X
SO NG
X7. N / / e
Sy \< , *’\x(”\x, , XT\,/N\’f
g
X ==X / \]/x’ =N «F X =X
X7 X7 X7
XT\\\ /N""'--...XT/ xv\\\.\XT/N\X{/ \ \ /N\x{/
/XT X7 X1U x‘lO X x10
X N /SN TN
| /x; X0 ~ /Xm { \ /xm
X?YN\XT X1 e
—I_
——
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al koxyal kyl , hal oal kyl, a heteroal kyl,-0R7, -C(0)R7, -C(0)01t7, -0C(0)R7,
-C(O)NRIOR1L 1, -NROC(0)R7, -SR7, -S(0)R7, -0OS(0)R7, -S(0)pOR7, -NR8S(0)pR7,
or -S(0O)pNRIORi i, -S(0)pOR7, -0P(0)(OR7)2, or -SP(0)(0OR02, -S(0)1,OR7,

- OP( 0) (OR7Y2 208%/0238P(0) (OR7) 2i 15 or two R9 groups take?CTHBHEWNEISOHi t h t he
carbon atons to which they are attached6#erma fused ring; and R17, for
each occurrence, is independently an al kyl or an aral kyl. In one
enbodi ment, of the conpounds represented by formula (1), (Il), (lIl), or
(I'V), R5 20is 1In one asgect, RO is an optionally substituted heterocyclyl.
251 n one enbodi nent, of tke conpounds represented by formula (1), (I1),
(1), or (1V), RS is SUBSTI TUTE SHEET (RULE 26) WO

2009/ 023211Rg]/ US2008/ 009 4{R27 wherein R27, for each
occurrence, 1S independedtly a subgik{uent sel ected fromthe group
consisting of-H, an optid al | ylsubsyituted alkyl, an optionally substituted
5al kenyl, an optionally su Itu oal kynyl, an optionally substituted
cycl oal kyl, an optionally stbst i t ut ed cycloalkenyl, an optionally
substituted heterocyclyl, an optionally substituted aryl, an optionally
substituted het emdareyl:, an optionally substituted aral kyl, an optionally

bt e et ot al el Sy RBRen B Rpr TR BRI
-0C(0) R7, - @fdd piNRhsD Riree XIRGCO Y 477 indefmiidenttySeREEd fromCESHQAMRTRg;
5 X3, for each occurrence, is independently CH, CRg, N, N(O), N+(Rn), provided
that at least three X7 groups are independently selected from CH and CRy;
Xg, for each occurrence, is independently CH,, CHRg, C(Ra)a, S, S(O)p, NR,, or
NRy;
X, for each occurrence, is independently N or CH;
10 X190, for each occurrence, is independently CH, CRg, N, N(O), N+(Rn), provided
that at least one X,y is selected from CH and CRg;

Rg, for each occurrence, is independently a substituent selected from the group
consisting of an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally

15  substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl,
an optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, halo, cyano, nitro,
guanadino, a haloalkyl, a heteroalkyl, -NRjoR1, -OR7, -C(O)R;, -C(O)OR;,
-OC(O)R;, -C(O)NRgR ||, -NRgC(O)R7, -SR3, -S(O),R1, -OS(O),R7, -S(0),0R5,

20 -NRgS(O);R7, or -S{(O);NR;oR;, -S(0)pOR7, -OP(O)(OR7)2, or -SP(O)(OR7),,
-5(0)pOR7, -OP(O)}(OR7)2, or -SP(O}(OR7)z;
or two Ry groups taken together with the carbon atoms to which they are attached form
a fused ring; and

R, for each occurrence, is independently —H, an alkyl, an aralkyl, -C(O)R3,

25 -C(O)OR4, or -C(O)NR R ;.

In one embodiment, of the compounds represented by formula (I), (II), (III), or (IV), Rs

is an optionally substituted indolyl, an optionally substituted benzoimidazolyl, an
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S(0)O0R7, -NR8S(0)pR7, or -S(O)pNRICRII, -S(0)OR7, -0P(0)(0R7)2,

SP(0) (OR7)2, -S(0)0OR7, -0P(0)(OR7)2, or -SP(0)(OR7)2; or two R27 groups
taken together with the carbon atomto which they are attached form an
opti onal | yWQM8¥9%4ed cycl oal kyl or optionally substi tRERESASEIEEyCl yl
ring. 15 In one enbodi nent, of the conpbunds represented by fornula (1),
(rey, (rer), or (IV), RS is X20R50. In one aspect, X20 is a CI -C4 al kyl
and R50 is an optionally substituted phenyl. 20ln one enbodi nent, of the
conpounds r Optiesdysebstipyed isdanglvh ﬂPIOPtIOI(al”V)WbS(‘J‘F“t?q 347ndapplyl g optipna iy each
I ndependent | I h -

| one aspecy oty bl anVptidnally bR GRARRSinglan BRforkl HBIRRS | T
t he conpound@qumphedemcmtiomjlyfsubmtai bdnzoxazolyl,lap optiorallgfsulititutgdr 250r R3 is

OP(O) (OF) 24, SBSTAILTE) SR LI ERhe U0, 2000/ 02324 HRGTLHSRA0R/ 009667 -

(1), twe Ofbeﬂothlﬁmlym{n dpBondlly SUEUBQ’(Q&(( k3nz[d)ibdazeIpE ag oPixhiale substitafedt he

d by f |
0P 0) ( ) PRTRRIGHB bR AR R b hipaelAUeS g Geh ik oP By o

(1), Z, for s@@gﬁm&%w&&%rscaﬁc] di ﬂdﬁp@mﬁm éﬁb@t‘i‘tuf&ﬁtﬂhﬂﬂﬁé [4)%-pdihfiut ed
al kyl, an optionally substltu ed 10 ;@é }d an optional y substi t Ut ed
hkly

al kynyl , an aopptiumbly sybstitatesirthiazeleld, %'9'@ &n Omwnblqh't substetiieg subst it ut ed

cycloalkenyl t | n tionally
substituted a?z%Fb[ﬁ?@ CI]]%H-@" ahr{faa?ll %ﬁé uaﬁ)lgts?%np‘ ?%F%)&%&gty%ir'ylp?n%ﬁﬁb%r?i onal |y
subst i t ubed opti@lakly bubsamtmmiawfoyb]pyd@dahylt aH qﬂlohelﬂ}eﬂtbaﬂitaiehy)kazohf[.ﬁ d; cyano,
nitro, guan%?i hal pa

teroal | kox al,koxy,
-NR1012. 11, my?@( ﬂ)‘ﬁ?al%b{%lb&%% i’?“f‘azo-pét{ %ﬂgffﬂ op U stitugds) 5107,
- C(S) 0127, 'b@(z%)l'mﬂlaz'al)]‘[ beftdNERRIR/, an optionally substituted benzotnazolyl, an

optionally substituted tetrahydroindolyl, an optionally substituted azaindolyl, an
optionally substituted quinazolinyl, an optionally substituted purinyl, an optionally

15  substituted .imidazo[4,5-a]pyridinyl, an optionally substituted imidazo[1,2-a]pyridinyl,
an optionally substituted 3H-imidazo[4,5-b]pyridinyl, an optionally substituted 1 4-
imidazo[4,5-b]pyridinyl, an optionally substituted 1H-imidazo[4,5-c]pyridinyl, an
optionally substituted 3H-imidazo[4,5-c]pyridinyl, an optionally substituted
pyridopyrdazinyl, and optionally substituted pyridopyrimidinyl, an optionally

20  substituted pyrrolo[2,3]pyrimidyl, an optionally substituted pyrazolo[3,4]pyrimidyl an
optionally substituted cyclopentaimidazolyl, an optionally substituted
cyclopentatriazolyl, an optionally substituted pyrrolopyrazolyl, an optionally
substituted pyrroloimidazolyl, an optionally substituted pyrrolotriazolyl, or an
optionally substituted benzo(b)thienyl.

25
In one embodiment, of the compounds represented by formula (I), (II), (ILI), or(IV), Rs

is selected from the group consisting of:

X141 X
Xr/ " 12/ 13\3'(12 X1Z4X1<
l | \ // and | X13
X Xn X1z Xz
T X
\/
wherein:
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C(NR8) R7, - C(NR8)NRLORL - C( NR8) S127, -0C(0)127, -0C(0)OR7, -0C(S)OR?,
0C(NRB) 0127, -SC(0)R7, -SC(0)0127, -SC(NR3)0127, -0C(S)127, -SC(S)R7,
-SC(S) 0127, -0C(0)NRL-0C(S)NRI Ri k -0C(NR8) NRI Ri k - SC(0) NRI OR11,

- SCO( NR8) NRWM@((%%‘NM RI] -0C(NR8)R7, -SC(NR8)R7, -C(0)ITE12008009657)
_NR3C(0) R7, -NR7C(S)R7, -NR7C(S)OR7, -N#C(NR8)R7, - NR7C(0)OR7,
-NR7C{N12. 8) OR7, - NR7C{0)NR. 10RL - NR7C(S) NRI ORL1, - NR7C(NL28)NR Rai . SR,
-S(0)R7, -OS(0)R7, 4-.)$(0)pOR7, .. DS(0)pNRI PRI -S(%&O??, NR8S(0) pR?7,

- NR7S(0) pNR| oR] ¥ fer Spely gsomrence 5¢ gyigrgriemrly CIESZRy, Bz N(OBor &Y ks

1 -SS(0)pNI Z ! PRI P OF + 7 N'ER Zdi s a
Cl-C6 al kyl, a Z)SCEI’ fé}éé%%?@ﬁ%‘%% ngnge%%? %)atﬁ)gfi%oé):(%’ I\iziw(glgtj" Co hgﬁggylvll(dggy, a
Cl-C6 al kyl thauatfleasybneok), gradp-is Ddepandérkyiskigtted fromotld and fBe, Z is i s

selected fromthg group,consi sting.of t hyl .sopr 1, and
cyclopropyl. In %Hé%oéﬁg%’aqcﬁ%lﬁ?qce’c}g "{%ﬁ%eq@%'ﬁ%o%%§wgpﬁgzbﬁt@§'¥by formul a
(1)) 115 0. SUBSH TUTE SLERT (RLE oy i 2009 0232 LiPC]) US2055! D09G67 -
, nis 0. Sl ; -
69 - I n one°disHas ﬂéﬁteptlaﬂaﬁﬁfr@%et%%\?mwem@é sugtiteds P& (1), nis
2. In oneeg“p‘){gﬁ; i t f { 1y, (rir),
or (1V), 126 is_agy%“i“é‘%&&aﬁ'ﬁ“?e? et :ca"%%ﬁﬁ%ﬁ’?f"?gfmg‘: %.%{aloﬁg@y, a Cl-Cb
ggl oal koxy, S@S'Qllum@?yelpklgﬂmﬂwlCfpaﬂwlwcspbsé{tl@i l@%er@wbdxlaankqnhpnalh one as pelct ,
isis se . . : ropyt,
and cycl opr %%%flﬁgeldr?&}gfr%l %ﬁ%’gé}ﬁ“nﬁgﬁﬁ&%? ﬁ%th@ggg%gghﬁally esgir’slégdé%dt Aér%&gli/ formul a
(V), (V1}, enoftidnklly susttuted heeedrakylebhlsd, regand, hitrog pranpdiao shysiroxyalkpl | ower

aspoct . rar @b delsatie] sttt aiR Biis Ok QMR nyt propy!
i sopropyl,  QYCI®RG,OOINRERNGXNREIHNRLY -SRI OFDS)R;, 208(GHR/, OB(GRORY, -
-NRS(0)pR7, or -5(0)pNR0R 11, -5(0)0R7, -OP(0)(OR7)z, or -SP(O)(ORy),,
~-S(0)pORy, -OP(O)(OR7),, or -SP(O)(OR7)s;
15 ortwo Ry groups taken together with the carbon atoms to which they are attached form
a fused ring; and

R4, for each occurrence, is independently an alkyl or an aralkyl.
In one embodiment, of the compounds represented by formula (1), (II), (I1D), or (IV), Rs
20 s
Rg

Sy

Z

In one aspect, Ry is an optionally substituted heterocyclyl.

25  In one embodiment, of the compounds represented by formula (1), (11}, (IIT), or (1V), R;s

is
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I n one enbodi ment, of the conpounds represented by fornmula (V), X41 is NR42
and X42 is CRA4. 15 In one enbodi nent, of the conpounds represented by
formula (V), X41 is N 242 and X42 is N I n one enbodi nent, of the
conpounds POAPLRRLd by formula (V), X41 is NR42, and EXJ/HER908/08968T| ect ed
fromthe group consisting of -H, a | owef7al kyl, a |ower cycloal kyl,
-C(0O)N(R27) 2, and -C(0)0OH, wherein each R27 is independently 41 or a | ower
al kyl. I'n one enbodi nent, of the conmpounds represented by forrmula (V), X41
is NR42, and R42 is selected fromff@he group consisting of -H, nethyl,
ethyl, n-propyl, isopropyl, 25cyclbopropyl, n-butyl, sec-butyl, tert-butyl,
n-pentyl, n-hexyl, -C(0)0H, -(@ ., C(0)0OH, -CH2OCH3, -CH2CH2OCH3, and
-C(O)N(CH3) 2. In one enbodi nen

t he conpounds represented by fornul a
(V), Ras and R44 are, independ sel ected fromthe group consisting of
4-1, nethyl, ethyl, propyl

x@pf opyl, cycl opropyl, nethoxy, ethoxy,
propoxy, and cycl opropoxy.||SUBSTI TUTE SHEET (RULE 26) WO

2009/ 023211PCTMs2008/ 00966[( I n one enbodi nent, of the conpounds
represented by fornula (V) \X42Fs CR44; Y40 is CR 43; and R43 and R44
together with the carbon aton¥ to which they are attached forma
cycl oal kenyl, an aryl, heterogyclyl, or heteroaryl ring. 5 In one
enbodi nent, of the conpound epr.esented by forrmula (V), R43 and R44
together with the carbon atons to which’hey are attached forma C5-C8

cycl oal kenyl or a C5-C8 aryl. I n one enbodi nent, of the conpounds

consi ating of « H WRginRiggfbr eqdtgeRlnein iderRated A SHBRe GG Mo, and a
| ower di al kyHe gaddpv@nsibtingofe-He B 0 piciaNy subsfitutcdalle ) rpeyticisallyepstiaaed ed by
formula (V), RL5 is aelecteg fromthe group consisting of -H -OH nethoxy

and et hoxy. akemilyangiptoralysybsiispted alkynyli aphaprblysubstinged exclanlod 8y f or mul a
(V), X41 Is oﬁionally substituted cycloalkenyl, an optionally substituted heterocyclyl, an '

optionally substituted aryl, an optionally substituted heteroaryl, an optionally
substituted aralkyl, an optionally substituted heteraralkyl, halo, cyano, nitro, guanadino,
a hydroxyalkyl, alkoxyalkyl, haloalkyl, a heteroalkyl, -NRgRy;, -OR7, -C(O)R3,

10 -C(O)OR7, -OC(O)Rs;, -C(O)NR gR1), -NRSC(O)R7, -SRj, ~S(O)R7, -OS(O),R,
-S(0)0R7, -NR3gS(O),R7, or -8(O)NR R, -S(0),0R7, -OP(O)(OR7)2,
-SP(O)(OR 1)z, -S(0)pOR7, -OP(O)OR7)3, or -SP(O)(OR7)2;
or two Rz7 groups taken together with the carbon atom to which they are attached form
an optionally substituted cycloalkyl or optionally substituted heterocyclyl ring.

15
In one embodiment, of the compounds represented by formula (I), (IT), (III), or (IV), R
is X30Rs0. In one aspect, Xz is a C1-C4 alkyl and Ry is an optionally substituted
phenyl.

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

OH. In one aspect, R; is “OH. In one aspect, R, is =SH.

In one embodiment, of the compounds represented by formula (I) or (II), one of Ry, Ry,
25  or R3 is “OP(O)(OH)..
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I n one enbodi nent, of the conpounds represented by formula (VI), X42 is
CR44, and R43 and R44 are, independently, selected fromthe group
consisting of-H nethyl, ethyl, 20propyl, isopropyl, cyclopropyl, methoxy,
et hoxy, pr¥REWP2EAH cycl opropoxy. In one enbodi nent, JICTHHRRSHMOUNdS
represented by fornula (VI), X42 is CR488- and R43 and R44, taken together
with the carbon atons to which they are attached, form a cycl oal kenyl,
aryl, heterocyclyl, or heteroaryl ring. 25 In one enbodi nent, of the
conpounds represented by formula (VI), R43 and R 44, taken toget her W th
t he carbon e [ m nyI or a
C5-C8 ary i%,tp% Iﬁ%orﬁ]\eméen?r’rbbgﬁiﬁ élon?pO%mﬁ % %garqugn s‘ﬁ'ar ’nte Brul a
(v), X42 |SrR:RAré-O PO £nbodi ment, of the corrpounds represent ed by
formula (M), X42 IS N. SUBSTI TUTE SHEET (RULE 26) WO

2009/ 023211PCT/ US2008/ 009667 -71 - In one enbodi ment, of the conpounds

repr eseng ed 1Dynd QfvBdiRent, \dfkte con%ds%epr'éke@fed%p f&ﬂim@?%ﬂ (D) SAIRSHR ;L RE,ed | ower

al kyl. 5I'n another enb nbodi nent, the conpound i§ sel ected from t he group
consi sti ng @#dRjare-OP(O)(OH);.

4- (4-(2, 3-di hydro- 1Hi nden-5-y1) - 5- hydroxy-4H1, 2, 4-tri azol - 3-y1) - 5- hydr oxy
-2- isopropyl phenyl di hydrogen phosphat e;

5- hydr oxy- 41r &d‘ﬂmhudkyend, -of Ghenawmypoohd steprysenttd iby Joryrila @)12] f@ edekt ri azol - 3-y1) -
2- |sopropyl hen d|h dr oge a

5~ hyr oxy - 4oRarRHes, AP R R GRERRNT sybstigred gty pn pptinally sobsSiped, oo 3.y 1
)-2- isopr 0Ebkbﬁlﬁ,eﬁlydptldhdlb&(ﬁlbgﬁﬁ‘te@Bmﬁmadrﬁptlsﬁﬂlylsﬁbsntuted cycloalkyl, an

5- hydr oxy-4- ( 5- h droxy-4-(1-methyl- 1Hindol-5-y1)-4H 1,2, 4-triazol -

ye 2-i sopr Oﬁgqlcmq y@qbs wgfgrpﬁglpélkenyl an optionally substituted heterocyclyl, an

2- (4- (2, 3- dphysiafy Libstintansy; MMp‘thE!WuQé’tﬁul%& betdrodryft-ahldpga1i$- Y1) - 5- hydr oxy
-4- i sopropy phenyl drhydrogen ospha

4-(2,3-di hyalrhsumndr ana:l!eyif@qpll)ma?}(@bmtdﬁeﬂ heteroasalkyh halooeranpytiipeny 1) - 4H- 1, 2, 4
- triazol
4- (4- (11, 31“%‘41'%h gr ospiro q{%l)mo%?gﬁélgyb?lang-’ B?IQallf?xﬁd'el\r‘r% Bgl;glf}’-'&(%r%apt o- 4H
%, (2,34;' Iljﬁl amo)%lﬁ(%yﬂg)&fvz-ﬂ(smvo?QGSWRﬂYC(SdNRWRﬁQQ@WIQD@EPhanel c
- (3, 4-di et y i ndol- 5-
y1)-41-1-1, ﬁ@%%?@&% %T%He%%dﬁ&@é%’pﬁ%@@éﬂ‘é%&gfo}%
4-(4-(2, 3- de)&@rwsa@R% - sofmi@ -scre}bnrpwmmo)oetsam BASIR4, azol - 3-y1) - 5-
hydr oxy-2-1s0 &Xl phena/ di_hydr.ogen 1{)hosp at e;
-S (S) OC(O)NRoR [}, -OC{S)N oRu,-OC(NRs)NRmRn,-SC(O)NRloRn,
-SC(NRg)NR 3R}, -SC(S)NR;0R 1, -OC(NR3)R7, -SC(NRp)R7, -C(O)NR R4,
20  -NR3C(O)R7, -NR;C(8)R5, -NR;C(S)OR7, -NR/C(NRg)R7, -NR7C(O)ORs,
-NR;C(NRg)OR37, -NR;C(O)NR R} 1, -NR7C(S)NR 1R 11, -NR7;C(NRg)NR jgR 1, -SR7,
-S(0)pR7, -OS(O)pR7, -OS(0),0R7, ~OS(0),NRoR}, -5(0),0R7, -NR3S(O),R7,
-NR7S(O)pNRoR 11, -NR78(0),0R7, -S(O);NR10R 1, -SS(O);R7, -SS(O),OR5,
-SS(O)pNRoR 11, -OP(O)(OR7)a, or -SP(O)(OR7)2. In one aspect, Z is a C1-C6 alkyl, a
25  C1-C6 haloalkyi, a C1-C6 alkoxy, a C1-C6 haloalkoxy, a C1-C6 alkyl sulfanyl or a C3-

C6 cycloalkyl. In one aspect, Z is is selected from the group consisting of methyl,

ethyl, isopropyl, and cyclopropyl.
In one embodiment, of the compounds represented by formula (I), n is 1.

30

In one embodiment, of the compounds represented by formula (I), n is 0.
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5- hydr oxy- 2-i sopr opyl - 4- ( 5- mer capt o- 4- (4- net hoxybenzyl)-411-1,2,4-triazol -3
- yl) phenyl dihydrogen phosphat e;

5- hydr oxy dr oxy- 4- ( 4- met hoxybenzyl )-4H 1, 2, 4-tri azol -3-yl)-2-

i sopropyl pWé’rWPW‘{%?H}dr ogen phosphat e; PCT/US2008/009667

4- (44(2, 3-di hydrobenzo[ b] [ 1, 4] cl i oxi n- 66§6net hyl ) - 5- hydr oxy-411-1, 2, 4-tri az
ol - SUBSTI TUTE SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 - 72 -
3-y1)-5-hydroxy-2-isopropyl phenyl di hydrogen phosphate;

4- ( 4- (4- br of®oDe ¢rab Ilrlpfﬁefﬁfyﬁ canpppadpsepreasated by farmyla 4).01is3- y1) - 3-

hydr oxyphenyl di hydrogen phosphate; or

4-(4-(1, 3-di net hyl- 1H i ndol-5-y1)-5-hydroxy-4H 1, 2,4-tri azol -3-y1)-2-ethyl -
5- hydr oxyplieoyé¢ erdbdijdemigafithobospiuadecepresented yrfoemula (o (i), or (IV), Rs is a

' one. embod HERARSE G ShpRtREL: BF RS RivvehE Gt gty 1El Saaithe o
conpounds dissgiry$66a CB-C4 c\?clomylerlh oﬁsaépb@tam Rhs SRectel FtotShe ptsup fi | ed
Novenber 17, 20Q05. 5Exe corrpound of the invention are depicted in

Tabl e 1 bel GaBSIStng|ofmethy nPteéhl( a5aprepyl. 3nd FYReEomilcal |y acceptabl e salts,
sol vates, clathrates, hydrates pol ynor phs or prodrugs thereof SUBSTITUTE

SHEET ( RULE 26) - 73 - NO.  Structure
In one embodiment, of the compounds represented by formula (V), (VI), or (VII), R4; is

selected from the group consisting of lower alkyl, lower alkoxy, lower cycloalkyl, and
10  lower cycloalkoxy. In one aspect, Ry is selected from the group consisting of methyl,

ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.

In one embodiment, of the compounds represented by formula (V), X4, is NR4; and Xy
is CRaa.

15
In one embodiment, of the compounds represented by formula (V), Xy is NRs; and X42
is N. '

In one embodiment, of the compounds represented by formula (V), X4 is NR4z, and
20 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 Rjy; is independently -H or a lower alkyl.

In one embodiment, of the compounds represented by formula (V), X4, is NRs,, and

Ry is selected from the group consisting of -H, methyl, ethyl, n-propyl, isopropyl,
25  cyclopropyl, n-butyl, sec-butyl, fert-butyl, n-pentyl, n-hexyl, -C(O)OH,

-(CH,)mC(O)OH, -CH,0CH3;, -CH,;CH>0OCH;, and -C(O)N(CH3),.

In one embodiment, of the compounds represented by formula (V), R43 and Ryq are,

independently, selected from the group consisting of -H, methyl, ethyl, propy],
30  isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.
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Tautomeric structure Name 1 .0 0 OH 411 . g -0 4-(4-(2, 3-

di hydr o- 1Hi nden-5-y1)-5- hydroxy-4H1, 2, 4-triazol -3- yl)-5- hydroxy 2-

i sopropyl phenyl di hydrogen phosphate 2 ysi5 - isir . dr oxy-4-(5-
hydr oxy- 4- '8 2% gl i nopyridi n-3-yl)-4H1,2,4- tri azéiCT@%;%&O 1667

i sopropyl phenyl di hydrogen phosphate 3-T@t ak /

In one embodiment, of the compounds represented by formula (V), Xa2 is CRas; Yag is
CRy3; and R4z and Ra4 together with the carbon atoms to which they are attached form a
cycloalkenyl, an aryl, heterocyclyl, or heteroaryl ring.

5  Inone embodiment, of the compounds represented by formula (V), R4z and Raa
together with the carbon atoms to which they are attached form a Cs-Cg cycloalkenyl or

d Cs-Cg aryl.

In one embodiment, of the compounds represented by formula (V), R4s or CRys is
10 selected from the group consisting of -H, -OH, -SH, -NHa,, a lower alkoxy, a lower

alkyl amino, and a lower dialkyl amino.

In one embodiment, of the compounds represented by formula (V), Rys is selected from
the group consisting of -H, -OH, methoxy and ethoxy.
15

In one embodiment, of the compounds represented by formula (V), X4; is O.

In one embodiment, of the compounds represented by formula (VI), X4, is CR44, and
R43 and Ry, are, independently, selected from the group consisting of -H, methyl, ethyl,
20  propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.

In one embodiment, of the corﬁpounds represented by formula (VI), X4z is CR44, and
R43 and Rys, taken together with the carbon atoms to which they are attached, form a
cycloalkenyl, aryl, heterocyclyl, or heteroaryl ring. ~
25
In one embodiment, of the compounds represented by formula (VI), R43 and Ry, taken
together with the carbon atoms to which they are attached, form a Cs-Cg cycloalkenyl

or a Cs-Cg aryl.
30 Inone embodiment, of the compounds represented by formula (VI), X4z is CRy4.

In one embodiment, of the compounds represented by formula (VI), Xs; is N.
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.. 91212 ...-" \ 40 5-hydroxy-4-(5- hydroxy-4-(1-
met hyl-1Hindol 5-y1)-4H 1, 2,4- triazol-3-yl)-2- isopropyl phenyl dihydrogen
phosphate SUBSTI TTJTE SHEET (RULE 26) - 74 - 4 sodium5- a
hydr oxy- 4- ¥§.2009/Q23213 PCT/US2008/009667
-71-

In one embodiment, of the compounds represented by formula (VIII), Rq; is -H or an

optionally substituted lower alkyl.

5  In another embodiment, the compound is selected from the group consisting of
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-hydroxy-4H-1,2 4-triazol-3-yl)-5-hydroxy-2-
isopropylphenyl dihydrogen phosphate;
5-hydroxy-4-(5-hydroxy-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-triazol-3-y1)-2-
isopropylpheny! dihydrogen phosphate;
5-hydroxy-4-(5-hydroxy-4-(1-methyl-1H-indol-5-y1)-4H-1,2,4-triazol-3-yl)-2-
isopropylphenyl dihydrogen phosphate;
sodium 5-hydroxy-4-(5-hydroxy-4-(1-methyl-1H-indol-5-yl1)-4H-1,2 4-triazol-3-
yl)-2-isopropylphenyl phosphate;
2-(4-(2,3-dihydro-1H-inden-5-yl)-5-hydroxy-4 H-1,2,4-triazol-3-yl)-5-hydroxy-4-
isopropylphenyl dihydrogen phosphate;
4-(2,3-dihydro- 1H-inden-5-yl)-5-(2,4-dihydroxy-5-isopropylphenyl}-4H-1,2 4-
triazol-3-yl dihydrogen phosphate;
4-(4-(1',3'-dihydrospiro[[1,3]dioxolane-2,2'-indene]-5"-yl)-5-mercapto-4H- 1,2,4-
triazol-3-yl)-5-hydroxy-2-isopropylphenyl dihydrogen phosphate;

2-(3,4-dimethoxyphenethyl)-5-hydroxy-4-(5-hydroxy-4-(1-methyl-1H-indol-5-
yl)-4H-1,2,4-triazol-3-yl)phenyl dihydrogen phosphate;

4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(phenylamino)-4H-1,2,4-triazol-3-yl)-5-
hydroxy-2-isopropylphenyl dihydrogen phosphate;

5-hydroxy-2-isopropyl-4-(5-mercapto-4-(4-methoxybenzyl)-4H-1,2 4-triazol-3-
yl)phenyl dihydrogen phosphate;

5-hydroxy-4-(5-hydroxy-4-(4-methoxybenzyl)-4H-1,2,4-triazol-3-yl)-2-
isopropylphenyl dihydrogen phosphate;

4-(4-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)methyl)-5-hydroxy-4H-1,2,4-triazol-
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hydr oxy-4-(1- nethyl-11-1-indol - 5-y1)-4H1,2,4- triazol-3-yl)-2-
| sopropyl phenyl phosphate 5 4111 24442,3- N.- dihydro-1I-1- 0 mV.

[ nden-5-y1%v- 5- hydroxy-41-1- ,--6
0 2009/023211 PCT/US2008/009667

-72-

3-yD)-5-hydroxy-2-isopropylphenyl dihydrogen phosphate;
4-{4-(4-bromo-2-methylphenyl)-5-hydroxy-4H-1,2,4-triazol-3-yl)-3-
hydroxyphenyl dihydrogen phosphate; or
4-(4-(1,3-dimethyl-1H-indol-5-yl)-5-hydroxy-4H-1,2 4-triazol-3-yl)-2-ethyl-5-
hydroxyphenyl dihydrogen phosphate;
or a tautomer, pharmaceutically acceptable salt, solvate, clathrate, or a prodrug
thereof.

In one embodiment, the compounds of the invention do not include the compounds

disclosed in U.S. Patent Application No. 11/282,119, filed November 17, 2005.

5  Exemplary compounds of the invention are depicted in Table 1 below, including
tautomers, pharmaceutically acceptable salts, solvates, clathrates, hydrates, polymorphs

or prodrugs thereof.
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H AP

,2,4-triazol -3- yl)-5-hydroxy-4- isopropyl phenyl dihydrogen phosphate 6 %
- (2, 3-di hydro- 1H i nden-5-y1) - 542, 4- di hydroxy-5- isopropyl phenyl) -
H1, 2 4-triazol- 3-yl di hydrogen phosphate
WO 2009/023211 PCT/US2008/009667
-73-
NO. Structure Tautomeric structure Name
1 4-(4-(2,3-
L dihydro-1H-
e X )
o I ~>;a inden-5-yl)-5-
om J.‘,,}" T hydroxy-4H-

1,2,4-triazol-3-
yl)-5-hydroxy-2-
isopropylphenyl
dihydrogen
phosphate

2 | i 5-hydroxy-4-(5-
O ( 9 ydroxy-4-(
hydroxy-4-(6-
- .
..Xo ..:\< Q morpholinopyridi

L i (e | 03-yD-4H-1,2,4-
triazol-3-yl)-2-

isopropylphenyl
dihydrogen
phosphate

3 \ A S-hydroxy-4-(5-

hydroxy-4-(1-
v m\/o
ey e methy!- 1H-indol-
L. L}“’" b ~"-~>‘° 5-yl)-4H-1,2,4-

triazol-3-yl)-2-
isopropylphenyl
dihydrogen
phosphate
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SUBSTI TUTE SHEET (RULE 26)
di hydrospiro[[1, 3 ]di oxol ane-2, 2' -
mer capt o-4H1, 2, 4-tri azol- 3- y1) 5- hydr oxy- 2
phosphat e WO2pp/23211g g

75 -

71,4 .
I ndene] -

-74 -

" I JA L 444411, 3 -

-yl)-5-

i sopropyl phenyl

PCT/US2008/009667

sodium 5-
hydroxy-4-(5-
hydroxy-4-(1-
methyl-1H-indol-
5-yl)-4H-1,2 4-
triazol-3-yl)-2-
isopropylphenyl
phosphate

IO-..S‘;‘,/

2-(4-(2,3-
dihydro-1H-
inden-5-yl)-5-
hydroxy-4H-

1,2, 4-triazol-3-
yD)-5-hydroxy-4-
isopropylphenyl
dihydrogen
phosphate

M

W

o
oo

4-(2,3-dihydro-
1H-inden-5-y)-
5-(2,4-
dihydroxy-5-
isopropylphenyl)-
4H-1,2 4-triazol-
3-yl dihydrogen
phosphate

SUBSTITUTE SHEET (RULE 26)
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A. OHI .. an IP\ HsrOH 00 .dinethoxyphenet 0 /. S 1-=i *=. 00
,\= 2-(3,4- hyl)-5-hydroxy4-(5-hydroxy-4-
(1 nmet hyl- 1H i ndol-5-y1)-4H1, 2, 4-triazol -3- yl)phenyl dihydrogen phosphate

WO 2009/023211 PCT/US2008/009667
-75-
7 2 Oy [ a3

. dihydrospiro[[1,3

oo ~pe

e L ]dioxolane-2,2'-

L e
LA >‘“ N indenej-5'-yl)-5-

mercapto-4H-
1,2,4-triazol-3-
yl)-5-hydroxy-2-
isopropylphenyl
dihydrogen
phosphate

8 9 o 2-3,4-
O G
- O \ [O \ dimethoxyphenet

N
& T @} hyl)-5-hydroxy-
HONL -0 O HO\L/ ° O] 4-(5-hydroxy-4-
| Nl OH (o
o o - oH on n=wa | (1-methyl-1H-
indol-5-y1)-4H-
1,2,4-triazol-3-

yl)phenyl
dihydrogen

=
=z

phosphate

4-(4-(2,3-
N
<I*' o NN O inden-5-yl)-5-
' (phenylamino)-
4H-1,2,4-triazol-
3-yl}-5-hydroxy-
2.

isopropylphenyl
dihydrogen
phosphate
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HO 1 al H OHNN 44442, 3- di hydro- 1H nden-5-y1)-5- (phenyl am no) -

4H 1, 2, 4-tri azol - 3-yl) - 5- hydr oxy- 2- isopropyl phen yl di hydrogen phosphate
SUBSTI TUTE SHEET (RULE 26) - 76 - 10 -.p-. it L --- ra\ \ra 5-hydroxy-2-
i sopropyl - WM/ RBeHE apt 0- 4- (4- net hoxybenzyl ) - 4H 1, 2, BCHVRHI089667 ) pheny
di hydr ogen phosphate -76 -

10 m\!’]/o FO,\ - (O\ 5-hydroxy-2-
L N L - isopropyl-4-(5-

- mercapto-4-(4-

methoxybenzyl)-
4H-1,2,4-triazol-
3-yDphenyl
dihydrogen
phosphate

11 L r@,\ _\”Aia\r KO’\ 5-hydroxy-4-(5-
I L Y hydroxy-4-(4-
) methoxybenzyl)-
4H-1,2 ,4-triazol-
3-yD)-2-
isopropylphenyl

dihydrogen
phosphate

TR ) 4-(4-((2 3-
i@g) L\@’;Qj dihydrobenzo[b][ |

T 1,4]dioxin-6-
yl)methyl)-5-
hydroxy-4H-
1,2,4-triazol-3-
yl)-5-hydroxy-2-
isopropylphenyl

dihydrogen
phosphate
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11 -J L. 5-hydroxy-4-(5- hydroxy-4-(4- methoxybenzyl)-
4H 1, 2, 4-tri azol 3-y1l)-2- isopropyl phenyl di hydrogen phosphate 12 ---.1, -.
. rCO- rco vVvj 4-(4-((2,3- dihydrobenzo[b][ 1, 4]dioxin-6- yQrethyl)-5-
hydr oxy- 4REQ 29040232t1azol - 3- y1) - 5- hydr oxy- 2- i sopropyl pREMUS2HEAPdF'0gen
phosphat e -77-

13 4-(4-(4-bromo-2-
methylphenyl)-5-

‘\/\Q‘\( - ‘/,Q\( )

wa N . o b, ,, hydroxy_4H_

! o \ o

b 9 L, {

"_" b ”_r 1,2,4-triazol-3-

yl)-3-
hydroxyphenyl
dihydrogen
phosphate

14 \ \ 4-(4-(1,3-

¢ )
w ] o dimethyl-1H-
W\g/ 'l' @ )
o o 5 indol-5-yl)-5-

o "|=~~/>_ - " """~‘>=° hydroxy-4H-
1,2,4-triazol-3-
yl)-2-ethyl-5-
hydroxyphenyl
dihydrogen
phosphate

In certain instances tautomeric forms of the disclosed compound exist, such as the

tautomeric structures shown below:
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SUBSTI TUTE SHEET (RULE 26) - 77 - 13 f 5\ 6 soi, al tlI'W
4-(4-(4-brono-2- net hyl phenyl) - 5- hydroxy-4H1,2 4 tri azol -3- Yl)-3-

hydr oxyphenyl di hydrogen phosphate 14 s. | is 9 4
di net hy1- 1%&9 g Y1)-5- hydroxy-411- 1,2, 4- trlazol i‘)JSlgﬂsé)PWY 5-

hydr oxyphenyl di hydrogen phosphat e -78-
AN AN
| _"NRBRh ' NRaRb
Z =z
A N7/ xiﬁH A N XIS
MN-—N . —
L X N—NH

Tautomer

X15= 0, S OTNR7

[t is to be understood that when a compound is represented by a structural formula
herein, all other tautomeric forms which may exist for the compound are encompassed
the structural formula. Compounds represented by formulas disclosed herein that can

S5  form analogous tautomeric structures to the one shown above are also preferred.

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.

C. Methods for Making Compounds of the Invention

10  Compounds of the invention can be obtained via standard, well-known synthetic
methodology, see e.g., March, J. Advanced Organic Chemistry; Reactions Mechanisms,
and Structure, 4th ed., 1992. In particular, compounds of the invention can be obtained
by heating a benzoic acid {1) with an aminophenyl (2) to give a phenyl benzamide (3)
which can then be reacted with hydrazine to give a triazole (4) (see Scheme 1 below).

15  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.

Additional methods of preparing the compounds of the invention ¢an be found in U.S.
Patent Application No.11/807,333, U.S. Patent Application No. 11/807,331, U.S,
20  Patent Application No. 11/807,327, and U.S. Patent Application No. 11/807,201, the

entire teachings of each of these applications are incorporated herein by reference.
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In certain instances tautoneric forns of the disclosed conpound exist, such
as the tautoneric structures shown bel ow. SUBSTI TUTE SHEET ( RULE 26) MD
2009/ 023211PCT/ US2008/ 009667 - 78 - -NRaRb-NRaRb X15H_  X15

omer X15 =V@208A3G2INR |t is to be understood that mheﬁwaﬂgﬁﬂﬁﬂﬁﬁﬁ7ls

represented by a structural fornula her&n, all other tautomeric forns
whi ch may exist for the conpound are enconpassed the structural formula.

Conmpounds represented by fornul as di scl osed herein that can
Reactive functiondl groups can be protected during one or more reaction step, then

deprotected to restore the original functionality. Examples of suitable protecting
groups for hydroxyl groups include benzyl, methoxymethyl, allyl, trimethylsilyl, tert-
butyldimethylsilyl, acetate, and the like. Examples of suitable amine protecting groups
5 include benzyloxycarbonyl, tert-butoxycarbonyl, tert-butyl, benzyl and
fluorenylmethyloxy-carbonyl (Fmoc). Examples of suitable thiol protecting groups
include benzyl, tert-butyl, acetyl, methoxymethyl and the like. Other suitable
protecting groups are well known to those of ordinary skill in the art and include those
found in T. W. Greene, Protecting Groups in Organic Synthesis, John Wiley & Sons,
10 Inc. 1981.

Scheme I:

Scheme I: Svynthesis of triazole compounds of the invention
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5f or m anal ogous tautoneric structures to the one shown above are al so
preferred. Wthout wishing to be bound by any theory, it is believed that
t he conpounds of the invention preferentially bind to Hsp90 in the

t aut omer i cWPHMYEHdhn above, and thereby inhibit the ackGWFTHISEPISEEpoo.

C. Met hods for Maki ng Conpounds of the t#ention 10 Conpounds of the

i nvention can be obtained via standard, well-known synthetic nethodol ogy,
see e.g., March, J. Advgnced C}ganiC\ghepistry; React i ons Mechani sns, and
Structure, 4th ed. g. In partigul NC ounds @5I§he i nvention can be
obt ai ned by heati™ng per®roi ¢ gcid ( wi th an anihoﬁ%ényl (2) to give a
phenyl benzan degf3~#fhpgh can then b¥ reacted With hydrazine to give a
triazole (4) (see Schenme | below). 15N&tarting materials useful for
preparing conpounds d1) the invention &d intermedi ates therefore, are
commercially available or can be prepared fromcommercially avail abl e

mat eri al s usi ng known synthetic nmethods and reagents. Additional nethods of
preparing the conpounds of the invention can be found in U S. Patent
Application No.11/807,333, U S. Patent Application No. 11/807,331, U.S.
20Pat ent Application No. 11/807,327, and U.S. Patepnt Application No.

11/807, 201, the entjre oa hi ngsy piveg@ph of these ipq@ications are

i ncorporated hereif b H (RILE 26) WO

2009/ 023211PCT 7008 7 - 79CP Reactjye punctyonal groups can be
protected dghd 3 nﬁLﬁpreactlon st ep, iﬂ; deprgf ected to restore the
original functionality. Exahples of suitable pf{otecting groups for hydroxyl
groups include benzyl, nethoxynethyl, allyl, tPPmethylsilyl,
tertbutyldinethylé?{yl, acetate, and the like. Exéhpl es of suitable anine
protecting groups 5include benzyl oxycarbonyl, tert-butoxycarbonyl,
tert-butyl, benzyl and fl uorenyl net hyl oxy-carbonyl (Fnoc). Exanples of

suitable thiol protecting groups include benzyl, tert-butyl, acetyl,
met hoxymet hyl and the |ike. O her suitable protecting groups are well known

to those of ordinary skill in the art and?include those found in T. W
Greene, Protecting Goups in O ganig Sy ~s7~John Wley & Sons, 10Inc.
1981. Schene |: Schene W,ipabynt hesi s of t zol e conpounds of the invention
SUBSTI TUTE SHEET ( RULE26)——~ HO N
o
on NN

In addition, compounds of the invention can also be prepared as shown below in the

Schemes and Examples below.

In one embodiment, the compounds can be prepared as shown in Scheme II. A
dihydroxy benzoic acid methyl ester is reacted with benzy] chloride, to produce a Bis-
5  benzyloxy benzoic acid methyl ester (1). The Bis-benzyloxy benzoic acid methyl ester
can then be heated with LiOH to give a Bis-benzyloxy benzoic acid (2). The Bis-
benzyloxy benzoic acid (2) is then reacted with an aminophenyl to produce a phenyl-
benzamide (3). The phenyl-benzamide (3) is then reacted with hydrazine to give a
triazol (4). The hydroxy groups can then be unprotecxted in the presence of palladium

10 on charcoal to give the final product.

Scheme II:

SUBSTITUTE SHEET (RULE 26)



WO 2009/ 023211PCT/ US2008/ 009667 - 80 - I n addi tion, conmpounds of the

I nvention can al so be prepared as shown below in the Schenes and Exanpl es
bel ow. I n one enbodi nent, the conpounds can be prepared as shown in Schene
1. A di hyWOP/BéH2oic acid nethyl ester is reacted wRE/BRABMIER| ori de,
to produce a Bis- 5benzyl oxy benzoic aeBU-nethyl ester (1). The

Bi s- benzyl oxy benzoic acid nethyl ester can then be heated with LiOH to

gi ve a Bi s-benzyl oxy benzoic acig (2). The Bi sbeszI oxy benzoic acid (2) is
then reacted W tH an am noph | if.0 produce nyl - benzam de (3). The
phenyl - benzafi ) —-s—t-hep Heagt ed Wt h .hydilazine to give.a triazol (4).

The hydroxy §foupg8 can then be 1ynprot ecxted In zt'he pr eser of palladi um
10on charcoal to give the fi nal product. Sche H SUBS SHEET ( RULE

26) WD 2009/ 023211PCT/ US2008/ 009667 -81 - NH2 In,
0 ’@‘L 1. Lawesson's ) :ll.,_/\ ) [!J,\/\
/lﬁLu v g EE?NHZ BnO Ha/ PG HG
Ba0 0Bn KI - Myeon T (NsoH
OBn N-N OH N-N
3) ()

In another embodiment the compounds can be prepared as shown in Scheme III. A
nitroaniline (1) can be reacted with propionyl chloride to yield nitro-phenyl-
propionamide (2). NaH can then be added to a solution of (2) in anhydrous THF

5 followed by iodomethane to give pure product nitro-phenyl-N-methyl-propionamide

().

The nitro-phenyl-N-methyl-propionamide (3) and borane-methyl sulfide complex are
heated to give the nitro-phenyl-methyl-propyl-amine (4). A solution of (4) in
MeOH/EtOAc containing Pd-C can be subjected to hydrogenation to give the N-

10  methyl-N-propyl-benzene-1,3-diamine (5).

To a stirred solution of (§) in CH,Cl, can be added 1,1°-thiocarbonyldiimidazole to
give the (5-Isothiocyanato-2-methoxy-phenyl)-methyl-propyl-amine (6).

The isothiocyanate (6) can be reacted with the hydrazide (7) to give the imtermediate
(8). A solution of NaOH in water can be added to the intermediate (8), which can then
15  be flushed with nitrogen and heated. The reaction mixture can then be cooled and
acidified. The mixture can then be filtered and purified to give 4-isopropyl-6-{5-
mercapto-4-[4-methoxy-3-(methyl-propyl-amino)-phenyl]-4H-[1,2,4]triazol-3-y1 }-

benzene-1,3-diol.
Scheme [II:

20
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I n anot her enbodi nent the conpounds can be prepared as shown in Schene H .
A nitroaniline (1) can be reacted wth propionyl chloride to yield

nitro- phenﬁ' 21}&w@o%T onami de (2). NaH can then be added to a solution of (2)

i n anhydr oY® 2843| | oned by i odonet hane to give pure Bf0UR2848/009667

ni tro- phenyl - N- et hyl - propi onam de (3)-82Zhe

ni tro- phenyl - N-net hyl - propi onam de (3) and borane-net hyl sulfide conpl ex
are heated to_give the nitro-phenyl-nethyl-propyl-amne (4). A solution of
(4) in MeOH/ Et A&_contalnlng Pd- Cocagn be subjected to drogenation to give
the N- 10neth pr@pyJabemzenelﬂb ? ami rey. (b)Y To TPed sol ution of
(5) in CH2Cl2™¥an be added 1, 1'-t¥% bonyl di i m dazol fgi ve the
(5-1sothi ocyan’%&‘to 2- met hoxy- phenyIN9>z- rret hyl - pr opyl - am neIO:(,G) The

i sot hi ocyanat e' (6) can be reacted with the hydrazide (7) to give the

i nternedi ate 8). A solution ofg CH in wat®r can be added|to t he

i nternedi ate N WMener.scran b’é"‘fl with ni and heat ed.
The reaction @t e Can fﬁenh@ | ed & an L7 ed. @Z i xture can then
be filtered amé purified to give,4- |sopropylm@ {5- NCS

mer capt o- 444- net hoxy- 3- ( et hyl - propyl am no) sphenyl]-4H[ 2 2, 4] triazol -3-yl
)- benzene-1 ,3:diol. Schene II1: SUBSTI TUTE SHEET (RULE 26) In

anot her enbqgi jrent the" m)oundﬁoc n be pre ared as \Schema V. A
NHNH2+ EIOH ﬁ NIDH-III HO
C;H o HO NI:,>—5H

In another embodiment the compounds can be prepared as shown in Scheme IV, A
bromo-nitrobenzene (1) can be reacted with NN, Nz-trimethylethane-l ,2-diamine to
5 give N -(nitrophenyl)-N’, N?, N’-trimethylethane-1,2-diamine (2). A solution of (2) in
can be subjected to hydrogenation, passed through a short pad of celite, washed with
MeOH and evaporated under reduced pressure. Thiocarbodiimidazole can then be
added to (2) to give the N’'~(isothiocyanato-phenyl)- )-N’, N, N’-trimethylethane-1,2-

diamine (3).

10  The isothiocyanate (3) can then be reacted with a benzoic acid hydrazide to give the
final product 4-(4-(3-((2-(dimethylamino)ethyl)(methyl)amino)-4-methoxyphenyl)-5-
mercapto-4H-1,2,4-triazol-3-yl)-6-isopropylbenzene-1,3-diol (4).

Scheme IV:

SUBSTITUTE SHEET (RULE 26}



2, . N2 . T brono-nitrobenzene (1) can be reacted with NI, N2,to 5give
NI-(nltrophenyI) N1, N2, ..2

nif trinmethylethane- 1 2-di ani ne (2). A solution of (2) in can be subjected
t o hydr ogewatzpy2spassed t hrough a short pad of celit e PCRASRNS/00466Th MeOH
and evapor at ed under reduced pressure. -8htocarbodii m dazole can then be
added to (2) to give the N2-(isothiocyanato-phenyl)- )-N2, N2,
N2-trimet hyl et hane-1, 2- di am ne (3) 10The isothiocyanate (3) can then be
reacted withaoa ben20|&vacpd hydrazi ge to give the flnaloproduct
4- (4- (34( 2- (e&pBt hyl am nd) et hyl Ny Bam me), peks met hox My Dins-

nmer capt o- 41 Z, 4- tr|a20| 3-y - i sobr opyH.BRbERRSR 1, 3#di ol k4) Schene
I'V: SUBSTIT SF@E%JC ? oUses of Conpounds of wbe I nvention The
present invenjion |§“BF18bfed to th@{aples whi ch invol ve agyinistering one
of nore conpounds of the invention, and conpositions conprising said
conpounds to a 5subject, pref ably a human subject, to inhibit the
activity of KSH90 or to._prey N¢Tedt, nmanage, or aneliorate a

proliferativ &k der cander or one or nore synptons thereof. In
one enbodlneﬁLﬂLLhe ng Gﬁl veption is directed to treating cancers in
whi ch aberr 20¥a%%&xpr essi o

any//or activation of c-kit has been inplicated as
a contributing 10factor. PHe nethod conprises adimnistering to a patient
an effective amount of a coffpound represented by forrmula (1)- (M 11),or any
enbodi nent thereof, or a conpound shown in Table I. In one enbodi nent, the
present inventi ofsésSofionfoheds dfohd n@a@itiond cancers in whi ch expression of
Bcr- Abl has been inplicated as a contributing factor. The method
15conprises dimnistering to a pat ent an eff{ anount of conpound

r epr esent ed 1By PESFHHVANYqD) s dtrfeﬂt?qp %FP‘%‘Vh‘é%HHHfVﬁ@ﬁF“’Pﬁ%VP&W{e ofmoge
conpound  sheyhpduhdd 8#Hhe€ inkention, and compositions comprising said compounds to a

5  subject, preferably a human subject, to inhibit the activity of HspSQ or to prevent, treat,

manage, or ameliorate a proliferative disorder, such as cancer, or one or more

symptoms thereof.

In one embodiment, the present invention is directed to treating cancers in which

aberrant expression and/or activation of c-kit has been implicated as a contributing
10  factor, The method comprises adiministering to a patient an effective amount of a

compound represented by formula (I)- (VIIl),or any embodiment thereof, or a

compound shown in Table I.

In one embodiment, the present invention is directed to treating cancers in which
expression of Ber-Abl has been implicated as a contributing factor. The method
I5 comprises adiministering to a patient an effective amount of a compound represented

by formula (I)- (VIII), or any embodiment thereof, or a compound shown in Table 1.

In one embodiment, the present invention is directed to treating cancers in which
aberrant expression and/or activation of flt-3 has been implicated as a contributing
factor. The method comprises adiministering to a patient an effective amount of a

20 compound represented by formula (I)- (VIII), or any embodiment thereof, or a

compound shown in Table 1.
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I n one enbodi ment, the present invention is directed to treating cancers in
whi ch aberrant expression and/or activation of flt-3 has been inplicated as
a contributing factor. The nethod conprises adinmnistering to a patient an
ef fective WRAIM0283115 20 conpound represented by for mul BCHVI2008008667)  or
any enbodi nent thereof, or a conpound sBéwn in Table 1. SUBSTI TUTE SHEET
(RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 - 84 - 1n one enbodi nment, the
present invention is directed to treating cancers in which aberrant

expr essi on akdmneemaedimeat thsrpreseniorRtinn és direlsd tniséatiog cantersdn avhichnt ri but i ng
factor. The i i1 i i t . I . ive
anount of a a@%ﬁ%ggxrpgg)%%r%g@ﬁ%gﬁ%@ ﬁ]ﬁn}:}?gas(ti%fl?lwc%ﬁ%?%s grgorg%ﬁg%bodi ment
t her eof , or factd. dhepetind cehpvisesi adinfialstesing to 4 patiznearcsffeotiva@ndynt bhg pr esent

invention is directed to treatin in which, HspQ0 i s over expressed
conpared wi CAMRSTKHEPTENfed by E“'ﬁ%ﬁﬁ'gg?ﬁgﬁb?’?yseé’émgﬂﬁﬂﬁ) CL%r'dg to a
patient an ebhmpsindsBowAiMiblof, @ conmpound represented by formula (1)-
(VI11), or any enbodi ment thereof, or a conpound shown in Table 1. Exanpl es

of cancers iRoNdéfbbdifeddShO Preként Riehtidhid URER@ ol tREHMIQNEHrE HSWhibRHESHB- cel |
| ynphormas (DLBCL). In one aspect, the invention provides a nethod of

i nhi biting fhevenexnressed canparpisgith normal eadls| Thegmeihed eimpgisesidiministeningdg to t he
cell an eff i: : r Yz VT,
of iy enbod pRs = ERHye St ST ERGHBGSRHERILES Gy LTV bt an

enbodi nent , etbedioenpiberedf, psa ecinpaind skeverdint Tabée © dixampiesaf sawesdh which

pref erably |, and r.e ef.er apl n, In r aspect, the

i nventi gh p%ﬁ@% H&‘éé’v%{ RRIHS ”63‘1'9{9%&?? E’@égoﬁ' °Qf@?}b°ﬁ??’ﬁ§@o%¢"§h feration

di sorder in,a mamal ,. conpr.i sing.adm nisteri.ng. to the manmal, .an . effective
Coont of | A LR e oy PE B as & Br R o RpiRe el et B0 S B! ot
t hereof , or cdl,compASIAL a&hiavsering td Bl cell bn efféctiod emeiil ot @BRbourdidne conpound is
20 administered to _a human to treat or prevent a proliferative disorder. In

anot her enb&rereried by Rempyladly C¥HR: promy gmbatignsnt thereeh AE & FOmPAIN ShevRr
embodi Ment, i PbIE LROIEnER MR, ThOCRIRnMsladdrti el 1oPEdn AdAubleanal

therapeutic agents. In a preferred e I ment, the additiona erapeutic

agent i 45 an pesteraldxaceammgjesnd mong praferablea hgysact , the invention provides a
met hod for treating cancer in a manmal, 25 conprising admnistering to the
manmal an eflif awthey espenipthetinehtion prongesiatethop o€ eatingdr psevémingd a (1) -

(VI11), or any..enmbodj. ih e s in Table |. In one
enbodi nent , Pt lgeré%oﬁp%%%@érilégg{ m n"f]’sc‘i%lienrp 21 mggﬁ %Hﬁﬂ%n%q%et?gﬁnatarn pr event
cancer. | n affative amendtadiarempouridrepresamppdbydoinsuladiF (VIK), er ey eshbddiraere or

nore additignal .therapeutic. agents., .In referred enpodi nent,, the one or
more 30addi HBREIOT araPRpdEVEJL hee by fn GiviemborEasnt dpsRripotad ssTi TUTE
SKEET ( BOLEadfidistered to a human to treat or prevent a proliferative disorder. In another

embodiment, the proliferation disorder is cancer. In another embodiment, the

compound is administered with one or more additional therapeutic agents. In a

preferred embodiment, the additional therapeutic agent is an anticancer agent.

In another aspect, the invention provides a method for treating cancer in a mammal,
25  comprising administering to the mammal an effective amount of a compound
represented by formula (1)- (VIII), or any embodiment thereof, or a compound shown
in Table 1. In one embodiment, the compound is administered to a human to treat or
prevent cancer. In another embodiment, the compound is administered with one or
more additional therapeutic agents. In a preferred embodiment, the one or more

30  additional therapeutic agents are anticancer agents.

SUBSTITUTE SHEET (RULE 26)



WD 2009/ 023211PCT/ US2008/ 009667 - 85 - In another aspect, the invention
provides a nethod for treating a c-kit associated cancer in a manmal,
conprising adm nistering to the manmal an effective anmount of a corrpound
represent e ¥GF bl a (1)- (M11), or any enbodi nent tHEVEBHS089667
conpound shown in Table 1. In one enbod85nant t he conpound is adm nistered
to a Shunen to treat or prevent the c-kit associ ated cancer. |n another
enbodi ment, the conmpound is adm nistered with one or nore additional

t her apeut i c ageshes aspept, thepgnehtion prgvidapd aiethed dor traangn e-kijrasspsiatedganter i onal

t her apeut ¢ g RALs A ErANLEE ARy ARN fre din AN FecARRGn 53¢ | nVenti on

provi des a net eat ng a assocl ate cancer in a mammal,
conpri sing admpmur@tremescgteﬂd:ytfd)rmulmmmlla)noeemy@mhodenmmﬁmretof,@ﬁ' aa conpound

repr esent ed b for Vi od| ment , t her eof a
conmpound sh&% p?‘ﬂldf “l—}abllf% #@"&ﬁﬁ‘bﬂ?ﬁéﬂ t‘}ﬁ’g‘&%’h‘{;‘&ﬁﬁ ”Fsalérﬁ‘gfﬂ%i st er ed
to a hunmfn hombd &ﬂi‘eaﬁér freRvieihe ctmﬁasﬁs‘eiatmaneﬁsmmm efmBOdiftfent, the anot her
enbodi ment, the caqonpound, is adm nistered wi.th one or nore addi ti onal

t her apeut i c CHFBoHE is ?W‘ﬁ'sﬁeﬂr%@?ﬁ%ﬂ marh adflitiensd thefapgutisiagenss- ior e addi ti onal
ther apeut | ¢ pAGSASrblRinl GRS RIS M iork NrARLIRIagBR RS bnrider nvent i on

provi des a rret hod for treating a flt3 associ ate can In a manmal ,
conprising agmimi stering to the manmal an effective am)unt of a corrpound
represented by fornmula (1)- (VIIl), or any enbodi nent thereof, or a 20
conpound shb&wanother Tgpisktethe. inwentimnproeildbs)dinn'dand forttteatinparBonAbl dssocéaded ni st er ed

toahu n%octrrleat or _prevent . th%f tt3a |ated%?anct$t In angg1
enbodi neht , FIFE BERBUAE: FYTRIRE A R EHD BBy B ATPYTB AR
t her apeut i Ccagpmms représefitef) be vk s (IIT amty enibodintsnethereof 1Rk & addl tional

t her apeuti c agent re a apcer agepnts. 25l n anot he pect,

i nvention pFUgP O‘H%Pﬂtf’(?fef nt%gwgﬂémaﬂ E@R”’QQ%‘HLF&?‘@@’%%{ @ra in a
mamal ,  COMpihad RArAH fibwhethe mr-wal 5a8cisBdPaRcerdn @hdtRGembBdEat e Of a
corrpound represented by fornul a - (M1 It or any enbodi ment thereof, or

a conpound SeaRFUNA s adapipistered with @Wé’f@?ﬁ%éﬁ 1 ﬂl@ﬁ@elwmsamdlm &
admi ni SE&” egr Ored e%%ﬁ]%egg the &ilor Hordidn ﬁﬂltal t‘iqa%PéglF\%gaﬁ?%‘é LAt&dcgancer. In

anot her I ment conpound 1S a mni ste one or nore
addi ti onal ageptsapeut i ¢ agents. I n a SUBSTI TUTE SHEET (RULE 26) WD
2009/ 023211PCT/ US2008/ 009667

In another aspect, the invention provides a method for treating a flt3 associated cancer

in a mammal, comprising administering to the mammal an effective amount of a
compound represented by formula (I)- (VIII), or any embodiment thereof, or a

20  compound shown in Table 1. In one embodiment, the compound is administered to a
human to treat or prevent the flt3 associated cancer. In another embodiment, the
compound is administered with one or more additional therapeutic agents. In a
preferred embodiment, the one or more additional therapeutic agents are anticancer

agents.

25  In another aspect, the invention provides a method for treating an EGFR associated
cancer in a mammal, comprising administering to the mammal an effective amount of a
compound represented by formula (I)- (VIII), or any embodiment thereof, or a
compound shown in Table 1. In one embodiment, the compound is administered to a
human to treat or prevent the EGFR associated cancer. In another embodiment, the

30 compound is administered with one or more additional therapeutic agents. Ina
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- 86 - preferred enbodi ment, the one or nore additional therapeutic agents
are anticancer agents. In another aspect, the invention provides a nethod
for treating a cancer in a mamual which is characterized by the

upr egul at i B9 2999/38HA0 conpared to normal cells of the SPEEHE098/008667
conprising admnistering to the manmal -86-effecti ve anount of a conpound
represented by fornmula (I1)- (M11), or any enbodi nent thereof, or a
conmpound shown in Table 1. In one enbodi ment, the conpound is adm nistered
to a human tpoeferedhembndipend)ibaont bememndditions theripguieciagentsiarg ansicyseegul at i on
of Hsp90. In anot her enbodi ment, the cancer associated with the

upregul ati orf 88} S'I—lsp90 is DLBCL. 10 In another enbodi nent, the conmpound is
adm ni stered_wi th one or, nore additional therapeutic agents. ln a preferred
embodi nent , q? ﬁlé°tg?{eas%er°8%erlgv%lﬂf’tpf%'ﬁ a il;o%@ﬂﬁa&mgag &T glraem%w{niagancer
agents. |n apgéhgrchas@iedied biyhge ipiy@ndtionds FsFR0 cb@fpatedT® bkl tells dfilgat i ng or
i nhi biting angi ogenesis,in a s,ubtj ect in need thergof, conprising
admi ni st €ri F3ME HPEROMRNINgAmARIsieringiorta mammabaeffRctivg alaO%ﬂ{Sa%und
represent ed cB»ﬁpB&{m%@se(nkad-by(fb’hhm (DAVIANGr SPGEhWREnt HRRERdra OF @
conmpound shown"in Table I. I'n another aspect,” the invention provides a
met hod of blconipengl showolin@abig . dr onstanehodimant, dheseammoiund issdovaistetedup B n

neovascul ature, co i Sj t i n i effective
ouat ot 2 Hufian SOHBA oP bl QR AL Aebobile WRA RS Gt ANAGR dbtsfod Mot
enbodi nent  tahethedmbodiment,ahapoisachssdeined with thalnbregilatibmofiligp9aspBLBCLL he

neovascyl atyre is in a subject and blpod fl.ow in.the neovascylature is

bl ocked, Ooc &P ARRtfer egPogtHah e TRosP ﬁrﬁganf}lﬂerfﬂ@”@wﬂfawoaﬁdﬁaw i stering
to the subj egdragiti€hdeRtst Y& pATEWH enfod ndn® TROSHRhr meRE BdRSRAHRMpEAIcTUl a
(1)- (Viil), or any enbodi ment thereof, or a conpound shown in Table I. In
one aspect , 2g¢HS FRPPEENCErQ2¢UHan. 25The present invention provi des a nethod
for preventing, treati ngﬁ Jmanagi ng, or aneliorating an infection in a

subj ect in heaepthasaprest. thedpygatios prayided aimethod dpr trepting oeinhibitingve arpunt of a
conmpound re : I - " i . reof, or
a conpound ;ﬁh@&g&%ﬁg@%i%ﬁ'f% el hfeﬁeog’\réé}n )slspné % ?rﬂ.{}%séﬁyg\?g%gﬁe%tgﬁ directed
t o a netlhod effectiveaatoungofarcoppevrditepregended hynfgerhul 3 Q- nfVd ), ico any SuBSIihIAITE
SHEET ( RULE }126% WO 2009/ 0a2 211F?C'JEIHS%OO8/ 009667 - 87 - In one aspect, the
i nvention i SR e RSEMPRU SHOMRAR 18P eating or preventing a yeast

infection. Ln one aspect, .the.inventjon i irected to net hod of .treating
or prevent | H2IPGREATHEeT HiedBYSTSRM Bepyicsns By tied ol Aipeae, BabrmEs P imyisher
embodi ment  dikeupting &ldodddw is ndbvLedledre] Condprivhighadtadfing the atdvasculiturpethent i ng

an effective amount of a compound represented by formula (I)- (VIII), or any

20  embodiment thereof, or a compound shown in Table 1. In one aspect, the
neovasculature is in a subject and blood flow in the neovasculature is blocked,
occluded, or otherwise disrupted in the subject by administering to the subject an
effective amount of a compound represented by formula (I)- (VIII), or any embodiment

thereof, or a compound shown in Table I. In one aspect, the subject is human.

25  The present invention provides a method for preventing, treating, managing, or
ameliorating an infection in a subject in need thereof, comprising administering an
effective amount of a compound represented by formula (I)- (VIII), or any embodiment

thereof, or a compound shown in Table 1.

In one aspect, the invention is directed to a method of treating or preventing a fungal

30 infection.
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fungal drug resistance. In one aspect, the fungal drug resistance is
associated with an azole drug. In another aspect, the fungal drug

resi stance is associated with a non-azole fungal drug. In one aspect, the

t he non- azB0208438211ls an echi nocandin. In one aspect, tRH/B200880864hgal dr ug
i s ketoconazol e, m conazol e, fluconazol&7-itraconazole, 10posaconazol e,
ravuconazol e, voriconazole, clotrinmzole, econazole, oxiconazole,

sul conazol e, terconazol e, butoconazol e, isavuconazole, or tioconazole. In
one aspect, In pre aspedtahé inyertionds digedtesd tb lampsthsixdItreatingorpreveatipge yeast he

i nvention i%g%ﬁﬁ%CtEd to a method of treating or preventing a bacterial

i nfection. h ohe aspect, the invention is directed to a nethod of

treating or preventi abacterial infection caused by a Gam Positive
Bacteria. | %I?Feasggcﬁ'gg? ’,nvf‘ﬁlé)“ilﬁgié?flt‘?dotﬂ air%e%b‘idroggrtegtbngt% péevr%ﬁ%%iy%af‘jt treating
or preventi iffediidachesed 8 aidah@Rkiyeast.caused by a G am Negative Bacteri a.

In one aspect, the invention is directed to a nethod of treating or

preventi Y & Mokl edBbdihRAL the thvehtibrl BireiqiBe ta mdthe@l dMnanid erprbenting ected to
a nethod of treating or preventing a viral infection caused by an influenza

virus, a hefipgal drpg fpsistagce, dpone snect, fhefungabdrug gesigtance isrageociated Wit aspect |
the i nventi i i t i j i} iral
nfect on ¢ oaelé g BPEICR: hibelt, RO Sug SRR lochh M » Beh £
hepatitis Clungaldmg 2Bhagaspect, theBhe nontazoldirvg is apiechinpcandinEgs br¢ aspBdy r Vi r us.

In one aspegt, the invention is directed method .of tr ing or
preventi ng eﬁﬁ?lﬁgﬁga}égﬁuﬁfscei&ett?cgﬁgz Fen TRE a%@%?@f?nalzﬁlg’ '?rﬁ?/oé"ﬁ?ﬁ%n is directed
to a nethodpedacéragsit, agucdhazoles veridonaghle clotirm aia kcdnate€ toxisonazsld3STI TUTE

SHEET (RULE 26 WD 2009/ 023211PCT/ US2008/ 009667 -, 88 - .I n one aspect, the
i nvention i §‘ﬁﬁ")7‘}a€?,lF=é8mP‘5“28%né{t%’&a%ﬁ e’t‘§a¥'é‘ic’i"ﬁﬁ’?%f’r B?‘é\‘?@‘??tl‘?'zlﬂo&ﬁ a?pr‘?Etecti on

caused by plrapBdifdRaf &g iPRideRaRle. t rypsanosona cruzi. In one aspect, the
invention is directed to a nethod of treating or preventing an infection

caused by ap] &ieShp@Rpithe RVHIRAGAdireRtdd 192 neARRYSE treatid}oripRURREA LMbdcReridi F ect ed
to a nethod %f t_t reating or preventing an anoebic
1NIeciion.

15 Inone aspect, the invention is directed to a method of treating or preventing abacterial

infection caused by a Gram Positive Bacteria.

In one aspect, the invention is directed to a method of treating or preventing abacterial

infection caused by a Gram Negative Bacteria.

In one aspect, the invention is directed to a method of treating or preventing a viral

20 infection.

In one aspect, the invention is directed to a method of treating or preventing a viral

infection caused by an influenza virus, a herpes virus, a hepatitis virus, or an HIV virus.

In one aspect, the invention is directed to a method of treating or preventing a viral
infection caused by influenza A virus, herpes simplex virus type 1, hepatitis C virus,

25  hepatitis B virus, HIV-1 virus, or Epstein-Barr Virus.

In one aspect, the invention is directed to a method of treating or preventing a parasitic

infection.

In one aspect, the invention is directed to a method of treating or preventing a protozoal

infection.
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infection. In one aspect, the invention is directed to a nmethod of treating
or preventing a helmnth infection. In one aspect, the invention is
directed to a nethod of treating or preventing an 10i nfection caused by
schi st ost o® 348M8EHL. I n one aspect, conpounds of the iRAEHIHHOLH6E

adm ni stered in conbination with one or88®re additional anti-infective
therapeutic agents. The present invention provides a method for

i nhibiting topoisonerase I, conprising adm nistering an effective anount

of a conpouddOﬂ@@Pe@ethewedeledmt@ t@la)metbmd ¢flt§eatlnﬁoljmem9n$ﬁlbodl ment

t hereof, or onp wn i,n T n odi nent

t opoi somer as"gfe%t °n|CgH%gsié’?agf"é’gmm"?E:wangn esa%% ﬁ%‘n% st ering the
conmpound w | treat t.he dj seas t he disease is
a prolifer atlfl%e HPeds §8P"VFW‘°AH89H8?3 8 54%% hc’d[‘#ereﬁr‘%q ?ffpé ae E'(}%a‘bh sease is
cancer. 20l ﬁnﬁaﬁm&ﬁ@ﬁﬁﬂ)}'atlﬂﬁhrﬁhrﬁ@p@ﬁ)zb§ an infection. The present invention
provides a nethod of treating an Inflammatory disorder in a subject in need
t her eof , SCOW6h§&sﬁSct&H€1ﬂb§ﬁcﬁ1hb AFedéd BhiRehdd/e tRABLNSr Réveati %)m)&bl&d)ic
represented formula (1)- (M11), or any enbodi ment thereo or a
conpound shé‘&%“lqli‘ Table I. In one enbodi nent, the inflammtory di sorder is
selected fromthe group, 25consi sting of transpl ant rejection, skin graft

rej ection, a&PREaspes, the invemtiandk diregtedpiamneshodefitsating orarevestinge helaviet

di seases aseﬂgéﬁ,tned with increased bone resor pt| on; inflammatory bowel

di sease, |Ie|t|s ul cerative colitis, Barrett's syndrone Crohn' s di sease;
asthma, adulg oﬁeie:?sgéét%é’[r%eﬂic{%tléﬁﬁéctéd%@q od SF QMM or%}?éJeBF&%énve ai rway
di sease; cornea onc ocerC|aS| uvel npat heti c

opht hal dDt i mfe&ldB$ﬁhsFﬂJ‘6Es8HEEs‘Fo:(thﬂaEso%) WO 2009/ 023211PCl7132008/ 009667 -
89 - endophthalmtis; gingivitis, periodontitis; tuberculosis; |eprosy;
urem ¢ conplli 6 dspers, cogipenmswfm}mapw:iubh are adapmistered $n canbinatderitpdretdrs,

psori asi s, eczeg&a ch[ onj ¢ | i nat j nga‘ﬂl seases of the nervous system

TARUE e

mul tiple sc &S Treration, Al zhe| mer's di sease,
i nfectious ningitis, enceph; rklnson ease,
Hunt i ngt on' ﬁ %Péé“"ea?ﬁfbﬁr%‘a éf%ﬂmlg@ﬂlgg wpgsowwa? ﬁo"ronéﬂﬂsﬁigmmne

encephal i t i gdmaﬁgta{d@mrwfe&m%ﬂﬁm@fédmwen&eamseﬁed@sﬁﬁhh@l@. (BIYHLgem ¢

15 any embodiment thereof, or a compound shown in Table 1.

In another embodiment, topoisomerase II is associated with a disease and administering

the compound will treat or prevent the disease.

In one aspect, the disease is a proliferative disease.

In another aspect, the proliferative disease is cancer,
20  In one aspect, the disease is an infection.

The present invention provides a method of treating an inflammatory disorder in a
subject in need thereof, comprising administering an effective amount of a compound
represented by formula (I)- (VIII), or any embodiment thereof, or a compound shown
in Table 1. In one embodiment, the inflammatory disorder is selected from the group
25  consisting of transplant rejection, skin graft rejection, arthritis, rheumatoid arthritis,
osteoarthritis and bone diseases associated with increased bone resorption;
inflammatory bowel disease, ileitis, ulcerative colitis, Barrett's syndrome, Crohn's
disease; asthma, adult respiratory distress syndrome, chronic obstructive airway

disease; corneal dystrophy, trachoma, onchocerciasis, uveitis, sympathetic ophthalmitis,
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| upus and eryt hemat odes; system c | upus erythemat osus (SLE);

cardi onyopat hy, ischem c heart di sease hyperchol esterol em a,

at heroscl erosi s, preeclanpsia; chronic liver failure, brain and spinal cord
trauma. 10WPHEMYYREHENt i nvention provides a nethod of tRGIAHS2H1§/08%667 mune
di sorder in a subject in need thereof, -89aprising adm nistering an
effective anount of a conpound represented by formula (1)- (VIIl), or any
enbodi ment thereof, or a conpound shown in Table 1. In one enbodi nent, the
i mune di sond@phtlslrsiﬁls,@img'uiti‘s,rmrioddmﬁtigrmhqncmm ﬂqxdsmgurahimmﬁlipttmns,
sclerosi s, as%ﬂg ravis. l| ﬁ %ﬁUVEI tis,

aut oi mmune # PP Sé‘ﬁ@?ﬁ siST sglerorerma ‘d§ Pa?ﬂré?ﬁs CCZS‘ES‘PD? Mune

t hr ombocyt opemyélinaiifgpiedasts ciitbeidridus sysiéth, mpllipRbIelosk] AIBY rlitedre,

vascul i tides such as Weg ener s granul omatgsi s, Behcet's di sease psori asi s,

dermatitis ﬁ@ﬁlra%qaepwﬁsﬁ% Al %@mlsgwﬁaswn&awgs mmalm%s gererkaloRyeldisgi sease,
ul ceratiye eglikidbgs d@é&W%tBHeh@'&liﬁe&brin'gbzﬂ\?ghlc?ﬂérgl s‘&!é%!:‘ibew& patitis, Type

1 or immune-nedi at ed di abetes nellitus | sease. i nmoto' s
thyroiditi saut@t)maummnmbtm@pﬁmmm@dlaurderanmwmgomawdasmbm syltemicder  of

the adrenal \gleath oL AENIRRAL 4, SEHDHIALL SoRALEIN RrlinuRy SEVERATR 0SUS,

scl er oder ma, “polynyos ¥ At omyos| ng s Ptis, and
Sj ogren' s sysobemioteart tiseade hg@ﬁholaswm%mﬁmtmrewldeﬁs,@raeelhdﬁpdam‘lummpressi ng

an i nmune response i.n .a subj.e in need thereof, conprising admnistering
an effecti vg %rfgﬁﬁ{? Byg n&“@ﬁ#’rﬁ‘gﬁﬂﬁi P Mepr esent ed by fornula (1)- (VII1), or
any enbo t thereof; or a d.shown in Table I n.one enbodi nent,
the subf &cmﬁpﬁ’?é@a”&ﬁ"‘i'%ﬁjﬂwg need 8 trqaémaaguaﬁng%ﬂtdl IHder imasubiedtdt ved an

organ or ti gsdgahéresedth@iing &Hﬁﬂs@ﬁn@m?é’ffé&tn% %Bum@?ﬁl’:émp&h@?éﬁf&:sebﬂéﬂg,
i ver, pancreas, cornea, bowel, stonmach, and the |like. I'n another

embodi ment , by femsisfle €V III)nom@n@pdimmnm@gfapr asempendshews iio]alde L.t hat has
recei ved st Shece%ﬂodﬁr%nrt qgéﬁ’%{?ﬁ% 1&09 rns{% c{erd%ﬂ){h@%gﬂﬁg%ngﬁm% O%yngenel ¢

transpl ant (i fromd e sane ge
al | ogr aphi cntuﬂtmhespdlao&s (myasthenid gmmsaGdﬂiamrBane, mhtemsam \B/PHIS) amc)mmuna

xenogr a tr | ant. (i. froma donor di fferent species).
SUBSTI TOYE BEpeit % %65“““9{5 S5 8539 ‘#’kﬁ;}ﬁ@ T
present i nvefdritBNanti-phosptestipil syatdad, ﬁﬁscmnfralbbsdchlagwelgend@'@ Qe Qlohfakbsf
inflarmatoréctoklnes such as G.CSF, GWCSF, 1L-12, 1L-1, IL-23, IL-6,

|L-8, and TREDSE!'s disease. psprasts, dermafiisherppiifonmis, Pemphignewearishwtiligr. nod

conpri ses a@mlﬂ'sﬁls%ﬁéenglc&rgtﬁéﬂ'&hﬁk' Qirfptlry ﬁl'ﬂa@f dighdsisy SutGiNRiiHe tﬁ%atﬁlsconpou nd
represented by fornula (O- , Or an mbodi rrent t her eo or a

conpound shdyee | mmamr@-medlatﬂddlﬁ t@ssrpdhtus Grue'sldiseage Heshimotaynthypiditis,
adm ni sher e bf?ﬁrﬁ&"ed%BHérjt}’s anZEFS?chHifseéLﬁ& Lok P ofﬁngﬁgﬂﬁ?ﬁ fndosi ng

sol ution containin a cobnpound represente S a (r)-
(M 11), or dmymetmhbdt}mms,tsy’stlamncempus anythanﬂosqspuﬁaﬂo@hnwpolymyosms

dermatomyositis, ankylosing spondylitis, and Sjogren's syndrome.

The present invention provides a method of suppressing an immune response in a
subject in need thereof, comprising administering an effective amount of a compound

25  represented by formula (I)- (VIII), or any embodiment thereof, or a compound shown
in Table 1. In one embodiment, the subject in need of immunosuppression is a subject
that has received an organ or tissue transplant, such as a skin graft, heart, kidney, lung,
liver, pancreas, cornea, bowel, stomach, and the like. In another embodiment, the
subject in need of immunosuppression is a subject that has received stem cell

30 transplantation. The transplant may be a syngeneic transplant (i.e., from a donor that
has the same genetic make up), an allographic transplant (i.e., from a donor of the same

species) or a Xenographic transplant (i.e., from a donor that is a different species).

SUBSTITUTE SHEET (RULE 26)



in Table 1 in 15 nmM phosphate buffer with a pHin the range of 5to 7. In
one aspect, 10 the dosing solution has an osnolarity of about 353 nmOsm kg
t 0390 nOsm kg. In one aspect, the dosing solution has an osnolarity of
about 353 WOMINME321ln one aspect, the dosing sol ution HAS/ESM08F66About 7.
In one aspect, the dosage solution is a#lk nistered intravenously. The
present invention provides a dosing solution containing 6 ng/nL of a
conmpound 15 represented by formula (1)- (M11), or any enbodi ment thereof,
or a conpouite piesent inventiaigprevides amethodyif 1ph!b§p13&th@plbd!ﬂ¢tl@n ofinflammapiyi n t he

(ange of  biafegh Bt CEBRetu- £, 15981 IR0 s Anolse Ao BREELAATY O
osm):c ar ibty &ib_]abﬁuﬁeeé!%smsﬁhfdaingaﬁtI’l;hmah@tsm@ﬁnseﬁ ditﬁmdtsﬁanmgtcsmbumtgm has a
pH of about 5. _In one asp t he dosa tion | ni stere

20i nt r avenoa%F&fectl’rﬁélnswétgﬁgﬁtcowwmrﬁmﬁsgeﬁ@@vg@@%a iﬁﬁ@ bt i on

cont ai ni fg %Bﬁl%nﬂﬁeﬁopwmuh@%@ﬁﬁﬂtﬁglew ThQh&pRct ih)e‘do&a!l:l |) or any
enbodi nent thereof, or a conpound shown in Table 1 in Plasmalyte 1

I nj ection UsHutign is admimistered intiavengkigs of 5 to 7. In one aspect, the pH is
adjusted with NaOH 25The present invention provides a nethod for the
adni ni st r at Thaprssent inyentiamnriavidess desingtseltioy consainnid mg/ynl ¢\ dompounst  any

ot oying. ol Bser et B forBRPEOYTE, GraRY SrbRyFAR orboh B £BRERY SRS T

phosphat e bisf Table Wt t6 mwphdsphdtehmffeam@m aqfH i therafge bHs @R Iasmeaip,ecﬂ; he

dosi ng | ut.i on has ,an osnol arlt t 939 kg. 30 In
one aspi@t thteﬁlésﬁgé?l%onsl?ﬂsﬁﬁ"a'i’?° %ﬁg %3&9@%@5%5@ “8%33%% kg. In
one aspect, adphg, tegbsls Mh%dl&@aﬂ@&n@l oPhb@A 8538 mOsmAkBIhlohbApesiteT (RULE
26) WD 2009/ 023211PCT7 US2008/ 009667 - 91 - The present inventjon provides
a met hod f ofosingesobiioniias e pHiafghow . dn ersrasbirhcthe é?ﬁaé%&wtm ipgdmigistaiedy (1) -
(M), or gpv.&lshqdi ment thereof, or a conpound shown in Table 1 to a
manmal conpr|S|ng enpl oyi ng a d05|ng sol ution contalnlng 6 nmg/ nL of the
conmpound in t fe &f%fc /. In one
S5aspect, thgﬂ%)%%%\éﬁgmggﬂml%pgﬂgt%sa c!ior%}é%tss% ?a[?l thﬂm%n@ m@%@ rr@rhr%kdg t 0390
mOsm kgl5 | nrepreserdshcformulad el 6l Ngorsioy ﬂmboﬂlnieasthanofasnmbampcmyld sliovabout 390

nOsm kg. I n, a e dosing.solution has a ut 5. The
present inv qu%éenﬁ&eﬁ\fp@‘)ﬁp etlﬁ“g il atq%gmgﬁ?ﬁaﬂg‘gﬁg{ol%ﬁ%@PegSpéﬁtnpound
repres egt eﬂthb)doﬁlﬂg wh@oxg:.a)s-an(obfhblhmty drrab?mzs&mmim?mw rsaoks. Iﬂl’ona

conmpound shown 10 i.n Table. 1 to a manma o] yin ng

sol ution coP¥P&ftn ﬁaosi,nwwfﬁfasmem Fhabe 3 %Mﬁnm aﬁpﬁfte i on USP

with a pH i fog olxﬁﬁﬁ%a@ﬁgg&fﬁbguﬁ' T, OitEasBERARE dosaBsdlitidnSs Adthitepgh Wi th
NaCH 1.c-Kit soci at ed ncers 15SCF binding to the c-kit protects

hemat opd? et intravenshslend progenitor cells from apoptosis (Lee, et al.
1997, .! Inmmunol ., 159:3211-3219), thereby contributing to col ony fornatlon
and hemat op@h@grﬁsent m%pmtéms:r@wd@fa desingsoluton eantairing Pyngimé.af\ae@mppunge ut e

nmyel ocytic d r iC

eukom a ( AEIESTTor hinbiad0° (R o0 BB ferelr BE Lefpook R A

82: 617-621; in Table 1 in Plasmalyte 148 Injection USP with a pH in the range of 5 to 7. In one
aspect, the pH is adjusted with NaOH.

25  The present invention provides a method for the administration of a compound
represented by formula (I)- (VIII), or any embodiment thereof, or a compound shown
in Table 1 to a mammal comprising employing a dosing solution containing 1 mg/mL
of the compound in 15 mM phosphate buffer with a pH in the range of 5 to 7. In one
aspect, the dosing solution has an osmolarity of about 353 mOsm/kg t0390 mOsm/kg.

30 In one aspect, the dosing solution has an osmolarity of about 353 mOsm/kg. Inone

aspect, the dosing solution has a pH of about 7.
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20Escri bano, a at, 1998, Leuk. Lynph., 30:459-466). Although c-kit is
expressed in the majority of AML cells, its expression does not appear to
be prognostic of disease progression (Sperling, et al, 1997, Haenat

82: 617-621WO20{B¥dt, SCF protected AML cel |l s from apopR@RVR0§sH6ed by
chenot her apeutic agents (Hassan, et al-9141996, Acta, Hem, 95:257-262).
Therefore, degradation of c-kit caused by the inhibition of 25 Hsp90 by the
conpounds of the invention will enhance the efficacy of these agents and
may i nduce dpeptessit invehtiou\provided smefiine faritiadmigisiwation adf compbundf r om pati ent s

ith | od i d | . B : -327
e o2 e eRisaRtd by BRALATE (el S0y cfibodliien thardS, gb Beiflpadilisfiawhs 327 Of
2 1?1.6- g.ﬁZ) Yva"ﬁah&qahttch in@mhﬁl sorgptﬁgﬁngimt ;ild_)}%n%mEesimgesblmo_nseﬁta%ﬂmﬁﬁh@mldiﬂil, nﬁf[i on
t 0 er cC OKI nes. | cnar ac r edq, nsi on | L ade | a
ot omosorn BLEREPDECGITN 15 GV PRESRE PELETCST § BT 16 rgd G35 £6 11 Go0he Lour.
12: 136- 188) a5 SHBRT ELE s EThds RWloBndBiity MObRR094 ARARHLETHHSRAAHLO09667 -

92 - which appears to primarily result tTyrorr] i nhi bition of apoptotitc death
(Jones, 199 or@spect,ths dpsingrielution has gn) osmplasitpelbaheut 3 mOpr/kihiln exfel phi a

chr onosone, 0 . - reported to nediate inhibition of
apopt 0si s (éﬁ’éfy:thggg?'gggf%hagﬁg’gg?ﬁggwﬁ%- 1158). Since p210. sup. BCR- ABL
and the c-Kki h i nhi bi. i n ok h been
Slggested_ adhs et v addbBlieaRRRbRT G ROGEIRSERIRARSREEROE 1\ 6
possi bl e t hafpresbmaediby forpahgie (VITH doraing dmbydinfeasthedeo f) as e sompmmd shévat ough a
comon sj gnal i at hway. wever, c-kit. hag al so, been reported i nt eract
Gt eott 0 5 Tt bt el o sranloyias B ot gudon gpaning st

94:5-16), Wbf @B coHPAMAS Pldsdblyte KIStnjEBton GS® wath APHEInGRd SR V5 10, eni N CML
pat hol ogy. Therefore, degradation of c- 10 kit caused by the inhibition of

Hsp90 by t hencBresbuheiBHAY adinded Wil NeOBn wi | | prove useful in the treat ment
of CML. Normal colorectal nmucosa does not express c-kit (Bellone, etal.,
1997, J. Cell Physiol., 172:1-11). However, c-kit is frequently expressed

in colorectgl cagg : et al., 1997, J. Cell Physiol., 172:
1-11), and aut ogé ?r]]tg& oolé)lgg? and c-kit have been 15o0bserved in several
colon carcinoma cell lines (Toyota, etal., 1993, Turn, Biol., 14:295-302;
Lahm el5 al SCFbogng toshd c-lgt pratestsshemjatdpeietic sgmiand progengor gl frome, et at,
1997, J. Ve Lol > 1 u C | ' he
aut ocri ne %é)dﬁmﬁ} (F heg eﬁglé]lé ’ﬁ%ﬁ%?ﬂ 0?2?%%%2??%%%5?#%%@2@%ttoat , 1995,
Cel | G owt hcdohy} fofmatjonGnd héhatbpdi8lis.abixpresionrod gikitas frequeafly obdeintedamd/ or SCF

g0t cant ) abes S 7 AL LLam, 2ok e A5 Sl o

leukemia (ALL) (for reviews, see Sperling, et al., 1997, Haemat., §2:617-621;

20  Escribano, et al., 1998, Leuk. Lymph., 30:459-466). Although c-kit is expressed in the
majority of AML cells, its expression does not appear to be prognostic of disease
progression (Sperling, et al, 1997, Haemat. 82:617-621). However, SCF protected
AML cells from apoptosis induced by chemotherapeutic agents (Hassan, et al., 1996,
Acta, Hem., 95:257-262). Therefore, degradation of c-kit caused by the inhibition of

25  Hsp90 by the compounds of the invention will enhance the efficacy of these agents and
may induce apoptosis of AML cells.

The clonal growth of cells from patients with myelodysplastic syndrome (Sawada, et
al., 1996, Blood, 88:319-327) or chronic myelogenous leukemia (CML) (Sawai, ef al.,
1996, Exp. Hem., 2:116-122) was found to be significantly enhanced by SCF in

30  combination with other cytokines., CML is characterized by expansion of Philadelphia

chromosome positive cells of the marrow (Verfaillie, ef al., 1998, Leuk., 12:136-138),
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SCF/ c-kit autocrine | oops have been observed in gastric carcinoma cell
lines (Turner, et al., 1992, Blood, 80:374-381; Hassan, etal., 1998, D gest
Dis. Science, 43:8-14), and constitutive c-kit activation al so appears to
be i nmport afMO 3B¥028Het roi ntestinal stromal 25 tunors (G XEYS2FE7 are t he
nost common nesenchymal tunor of the dir§éstive system Mre than 90% of

G STs express c-kit, which is consistent with the putative origin of these
tunor cells frominterstitial cells of Cajal (I1CCs) (Hirota, etal., 1998,
Sci ence, 279¥Eerarpewy to mmardly kesult dsepy wbibitteniof apgptatis deathiiyanss. P47, @T-f er ent
patients wa vearh._ i 1. i I hpt nbr ane
domai n | ead?rfg}?'tscgﬁ cggihozgtt}%ﬁ??d\%{ gﬂ’?gfgﬁdglﬁmgﬁﬁoﬁ({as?ﬁg’tﬂzgf)'?%ip'??9%@%%i ence
279: 577- 580)has b¢earefonted to BEMBSE iThilil oS ploRISI(Bedipdf al D95, Blood, 86:1148-

2009/ 023211RCT4\U2008/,00966 = - r ' f. c:kit caused by the
i nhi bi ti on OBl 5y TR B et GR T Bem B posf e,
ef fi caci gus psesmnddikoias bbén duggatdienta sobstiakgSarphR)earls 19MRICRI08S: O7CEN4), t unors

have been hi,stol ogically categorized jnto sem nponmas, whi &j@q rﬁt ain germcell
char act er i stif 18 8ossthigithabilenakexisnsien msfielpd by thess Kinpsey OEHES REQUER2LOMEDN,f

Senbryonal  dighbiEntinab) Gt BIGGE BOBEnaaKhiRARs SR-RATRER, Gl hought o

initiate froma preinvasive stage designated carcinoma in situ (

(Murty, et @R10.supd8GR-g¥n(Hallekod? af., DI961 B3t I digpm., Bdt5hl @, which suggeSChahave

been reported. sential for nor I vel opent,. durin

enbr yogenes ey EATE eRlti ¥ g0k T ARRA0RY, JAETEREafN M o

ei ther tlfe kitcamedby die ihbiditlon@dBdpItkestht esmpsundfofht Snvdevan witlofrodOger m
cells. In postnatal testes, &éhjﬁt has been found to be expressed in Leydig
cells and sﬁé?{ﬂ@{‘ ajmenyof 3CF was expressed in Sertoli cells

(Lovel and, et al., 1997, Endocrinol., 153:337-344). Testicular tunors

ﬂevel op fr F{]qohﬁylcﬁog)r&ﬁzilgﬁtéc%% g—bgbhgﬁgxbfegﬂ%gnQBelidﬂe,tw an,?plfem{j £ r?ﬂl@ﬂzyﬁ?lgr essi ng
uman papi e Virus ) n qQncogenes, (Kqndo t al.,

1991, 1 Vi ro|19?=16151:5-3ﬁ3v3§@3,3£ﬁ% ?pt@aﬂxw,es%gmeo 9@6@&&9!%%32(%@&@&&54).

These tunor gy exeres TAAHsior KiZ: aeh, tdautdittle f8bps Bt OCF hAEc kA BRVEBLN
contribute to the tunorigenesis (Kondoh, et at, 1995, Oncogene, 10:341-347)

associ atléd wpsanveddn seMeral colos sareinomasel] lingsdToyma eanld 1OA% Tuer.ifiobl ast oma gene

product by @b Wi etad i ! ' ,

243: 934- 937?5325 r%g%’s, e 5{ J.H;’E?%gg?”g’f’%@é%@?@:@@-”/d;jl?écg:f?%@ﬁ%geg ,Sl'e’et al .,
1990, Cell, 1897, V18! RA36HY., 1 21-di). | Methetsirgniddroptipnrof therdusocefie BOP by Klendoh, et
at, 1995, -Oncogene, 10: 341:347) .or c-Kit i alL 9 ¢ .

56! 4343 43485 TRFGHELIE FUPHAE GRbr 1 hs 11950 Pl Cr A e AT RS 1 ng
HPV16 E6 an@nd&dowrvef\d&tidh-dfictkikdndAs S CEGidniffiah@inhibit c¥Dplifdrftidn{DEKh genesi s
in these ani mazl s, the conpounds, of the 1nvention which_ inhibit Hsp90 and

t her eby 28augbal AR &GHAaapting Bifferd. Gild 1151 118; Bellopset! W 1 %47, fré&flent i ng or
treating tegh,chl aryyymers 25associated with human papilloma virus.
Expression of c-Kit on germcell tumors shows that the receptor is

expressed by the majority of carcinonmas in situ and sem nomas, but c-kit is
expressed i RCEfrkit antpariagdeapy have been observed in gastric carcinoma cell lines (Tumer, e

al., 1992, Blood, 80:374-381; Hassan, ef al., 1998, Digest. Dis. Science, 43:8-14), and
constitutive c-kit activation also appears to be important for gastrointestinal stromal
25  tumors (GISTs). GISTs are the most common mesenchymal tumor of the digestive
system. More than 90% of GISTs express c-kit, which is consistent with the putative
origin of these tumor cells from interstitial cells of Cajal (ICCs) (Hirota, ef al., 1998,
Science, 279:577-580). The c-kit expressed in GISTs from several different patients
was observed to have mutations in the intracellular juxtamembrane domain leading to

30 constitutive activation (Hirota, et al., 1998, Science 279:577-580). Therefore,
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of nonsem nonmas (Strohneyer, etal., 1991, Canc. Res., 51:181 1-1816; Raj
pert-de Meyts, etal., 1994, Int. J Androl., 17:85-92; |zquierdo, et at,
1995, J PatholL, 30177:253-258; Stroluneyer, et al., 1995, J. Ual.,

153: 511- 51%0 BeK@phbyer, c/al, 1996,1 Cance. Res., O i neCRI2008/009667

122: 301- 306; Sandl ow, et al., 1996, J A88lrol ., SUBSTI TUTE SHEET ( RULE 26)
WD 2009/ 023211PCT/ US2008/ 009667 - 94 - 17:403-408). Therefore, degradation
of c-kit caused by the inhibition of Hsp90 by the conpounds of the

i nvention vmdlegraﬁailoamfeﬂmQaamdcbwshmhx’wldncnf Hsp20 by barcampounds of these cancers.

SCF and c- kit a PLESS t hr oughou system of

devel opi ng é?"e& %ﬁﬁfp fﬁﬁ% cboé]tsf%laﬂs %’f h&%ﬁ(rggmsm g%nthgsﬁgges arolein
growh, mgrati on and differentiation of neuroectodennal ceI | s. Expression
of SCF and M&e gerheced] tainss Haeebeeneiimslbgidallyrcategerizedinto sbmiiiomasl-wrieh et al.
1997, J Neuro ressJ on of c-Kit.h served
in nornal hﬁ?fﬁ'ﬁ gﬁ%f’%f"f}las"scffélstlzls 6@( e”é'lnomﬁghmﬁc?\‘ﬂa?}?@ayc ce@gg 51‘817)

G i obl astoMbpfbnalsdiffeeitiAeR. BotH sehistfhdsnad hbeserHon 0 hid thowht tothitRcy am al
tunors, arise fromnegplastic transformation of astrol&tes (Levin, et al.

1997, Pri nciliomeaprinvagye stage desiguredraepoms opsuiGED)Musypecds i 58, §im.c - ki t

ras 2o2 OYGEHE 9l RS A ‘iﬁ*"?ﬁée"af@@“ﬁfﬁﬂgﬁ?Sé&ﬁﬁ‘g%@%8%“%4'18'73’
St znul | a, hetgoadda de]v@@ﬁmeﬂstoiurmglemqurl’msxs (Boveldd; aed) 199754 ]tﬁvdam; ati onf of
ok wiih SASEXATS RELGho, LSehens ) by RG] ol UBERR, O, °
Canc., 32: 18ém 28) In pdstchtal tedtes) c-kil Bbeed fNaU t®Obe e@ﬁbsi&ﬁﬁﬂﬁ@bellm'dl e

others report it is not expressed (Kristt, etal .
33: 106- 115) SPrmatogenip.oyhite S was expressed l&@éﬂ%‘l‘aqllsciLRYetlméx‘ﬁﬂzsk?gan ‘in high

grade tUm)r%n%crrﬁ'lo@bﬁﬁrwdﬂ(élb(rTéil'&ulalethﬁilorsde%agﬁfroﬁﬁ%yﬁt cefl$wiflBigh20115) ,
whereas in the |latter case researchers were -unable to detect any expression

in astrocyt cﬁrtra@encymtamgqmcom;ce@@smeﬁm nneanypapidlomatvirug i 6 CHRY 16) g
expression ﬁ%cgn%h'ésgk ﬂ&&hog@., "i‘%%l‘t,’ﬁfx‘:‘r&t 659385- §§3@ko&&’§H‘9 &1“%94‘9”0*3' ast ora

cell lines o ress arel’y éxpress’c | fary tunors,
c-kit was défreLtied: 211511@11)534;1 méﬁeaﬁmmwxpmtmﬂbcmﬁ ,an&\BCF,eanB@E aumsnn‘laound in

18% of tunors (Beck 1995,. Bl 00 3 | n.cantr.ast,
other st udr SOPUEBIRRTAE tithe pgHigeneR (oo ae 2ho 053 10moegar, dOPAGRTbY ¢ ha
al | 14 neur abbéiated WethGR|lhlat JoReSt fexaidhalgd3 @ﬁcmt}@lrétﬂﬁbb&stl@ma/g%ﬁ@uﬁ@cbyl ne
| oops, and expression of both the r ec?pt or and and were observed in 45%

association with E6 and E7 (Dyson, et 1989, Sc:ence 43:934-937; Werness, ef al.,

1990, Science, 248:76-79; Scheffner, et al., 1990, Cell, 63:1129-1136). Defective

20  signaling mutants of SCF (Kondoh, et al., 1995, Oncogene, 10:341-347) or ¢-kit (Li, et

al., 1996, Canc. Res., 56:4343-4346) inhibited formation of testicular tumors in mice

expressing HPV16 E6 and E7. Since c-kit kinase activation is pivotal to tumorigenesis

in these animals, the compounds of the invention which inhibit Hsp90 and thereby

cause the degradation of c¢-kit will be useful for preventing or treating testicular tumors

25  associated with human papilloma virus.

Expression of c-kit on germ cell tumors shows that the receptor is expressed by the
majority of carcinomas in situ and seminomas, but c-kit is expressed in only a minority
of nonseminomas (Strohmeyer, ef al., 1991, Canc. Res., 51:1811-1816; Rajpert-de
Meyts, et al., 1994, Int. J. Androl., 17:85-92; lzquierdo, et al., 1995, J. Pathol.,

30 177:253-258; Strohmeyer, ef al., 1995, J. Urol., 153:511-515; Bokenmeyer, et al.,
1996, J. Cance. Res., Clin. Oncol., 122:301-306; Sandlow, et al., 1996, J. Androl.,
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of tunor sanples exam ned. In two cell lines, anti-c-kit antibodies
inhibited cell proliferation, suggesting that the SCF/c-kit autocrine | oop
contributed to growh 30 (Cohen, el at, 1994, Blood, 84:3465-3472).

Ther ef or e, W§92433%11 on of c-kit caused by SUBSTI TUTE SHEHTUS2RSB6EE) WO
2009/ 023211PCT/ U82008/ 009667 - 95 - the94nhibition of Hsp90 by the
conpounds of the invention will be an efficacious neans for treating sone
cancers of the central nervous system 2. Bcr-Abl Associated Cancers The
Phi | adel phi d74A3-608)s dherefond, dbgrgdation af eitichwsed by therinjpbitior of HEpd0-baishe i s
associated 5w th the.bulk of chrqnic el ogenous J eukemni atients
(nore than %Ia}b’?unff)?f%g%vgfm%’cﬁgeela? %?8‘;???5‘3?1}5 ﬁ%t%ege?@fﬁ%\fg%ﬁfs?ents, and
about 2- 3% o#ncagut e nyel ogenous | eukem as (AML). In addition, Bcr-Abl is a
factor in a variety of other hematol ogi cal malignancies, including

granul ocyti yperpLasia resenblin , | ononocytic ukemn a,

Y honas. | S0 A0 S Bl SRR e e o nevous Setees FHriongs;

9: 1263- 18707odents S3hd tBE pdttern SHaxBRSHor hi3Béhls a rfe/inGddwiB SRigraits aignda, Bl ood
(1998), 91:2067-2075, the entire teachrngs of each of these references are
i ncor por at ediffEsnsiptionyf nearosstaderanl cellsnBrressiaprof §iGErand erkit havaalso beerevi dence
support the t : = n r ot,el, ns u 5 10 and p185
BCRABL,  ar SrSaL oA hin B b o O D e O TR anc

Ar | i nghaus, Expessiendf cStibhasslsofbe@robsSand inl normbllemeant brain tiksuelffada, etabkeni a",

I n: Advances$,in ncer R .. Kl ein, . VandeWude.. l.ando, Fl a.
acaden o br 82/ RA5, 8BTISRI6R) Shduaionts e B PORE AR i ch ar e
i ncor pomE1 emajw%?ﬁnbycrmﬁlemmmgaﬁliseﬁm mbiagufaufdnd s&@ﬁlhﬁﬂd()faisﬁodj}ttﬁ in large
part to the Bcr protein's highly activated protein tyrosine kipase
activity and-§¥% eraﬂb’nd?%f’fmg@?w EFacHes & w(q&*ﬁ%?&oﬁﬁkmfﬁ%gp

(Arli nghaus xghadheen obftrvddGh AlicHIARARA @e11ggaem§&§ah@src(g'eﬂel, ge&:hgbag, @Birel ogy New
e

Series, Acute L hobl asti ¢ Leukem a, P. el zer, New
ST HOB3S

s. R , D
York, NY., Res 93; Tadacer al. 11994 8/ Nggro., BFIG63 11 AE3; Sianutla ef ebclfPhgs of
which are ing d chskgi y reference). The Bcr-Abl oncoprotein p210
Bcr-Abl is gs@@%’?@?ﬁ@éﬁbﬁﬁgggﬁﬁ CML and ALL, whereas the snaller
oncoprotein, pl85 BCR- 25 ABL, is associated with ALL patients, although
sonme CMLS paffhessseciatlonpiexpt witl astiocBsma Qatirploey ks less cidar., Ramats pf expression3
Associ at ed | r € CANCANS 1. Ny W Ches 19
Cnappr opr | a%&%ﬁ%@no@&lﬁ%@&%sl%ggtgg%ﬁgf&% RailiSor SN ERRS e 80hEDs2:197

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, ef al., 1993, Neuro., 33:106-

20  115), whereas in the latter case researchers were unable to detect any expression in
astrocytomas. In addition, contradictory reports of ¢-kit and SCF expression in
neuroblastomas also exist. One study found that neuroblastoma cell lines often express
SCF, but rarely express c-kit. In primary tumors, c-kit was detected in about 8% of
neuroblastomas, while SCF was found in 18% of tumors (Beck, et al., 1995, Blood,

25 86:3132-3138). In contrast, other studies (Cohen, ef al., 1994, Blood, 84:3465-3472)
have reported that all 14 neuroblastoma cell lines examined contained c-kit/SCF
autocrine loops, and expression of both the receptor and ligand were observed in 45%
of tumor samples examined. In two cell lines, anti-c-kit antibodies inhibited cell
proliferation, suggesting that the SCF/c-kit autocrine loop contributed to growth

30 (Cohen, et al., 1994, Blood, 84:3465-3472). Therefore, degradation of c-kit caused by
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FLT3 associ ated cancers include hematol ogi ¢ malignancies such as | eukem a
and 30 | ynphoma. In sone enbodi nents FLT3 associ ated cancers include acute
nyel ogenous | eukem a (AM.), B-precursor cell acute tynphoblastic |eukem a,
nyel odyspl Wx3080/@8BSTI TUTE SHEET (RULE 26) WO 2009/ 023X MPR2ZHSWSHEVE/ 009667
- 96 - leukema, T-cell acute |ynphoblassic | eukem a, m xed |ineage

| eukem a (ML), or chronic nyel ogenous | eukem a (CM.). 4. EGR Associ at ed
Cancers EGFR associ ated cancers are cancers in which inappropriate EGFR
activity (e.the inhbitonerfdispP@bythermompoln@E B the inmentdn will bf anEE¢acithus altanauses

constitutiv t%{a?si ne ki hase ?ﬁ'}ﬁl Vi t has been inplicated as a
contributi néblf 188 SORERTSFIS Bt PSRN WWEPVFEY has been associated with

an adverse prognosis in a nunber of human cancers, such as neurobl ast onma,
i ntestine carci n@eAdldbsoaitgddCinggrs car ci noma, col on carcinoma, famliary
adenomat ous pol yposi s carci noma and hereditary non-pol yposis 10col orect al

cancer, esophe@hiihdehictHionBsomeabhioh genaratdsBdRisioh PEgtein BeaAbl kasvciated
t ong carcinomg,  saliyvary gland carcjno

hypoph ar ¢i no, i !
car ci noms,  RUBHGE AFIoH GRRN FRAEEERY kg (AL RR ErAGRES RSPy

thyroi dea cais0j sroRhke I RMRVIcyS@IkMATPALK) SHRENIs PAUABSRLTIGRE o, ovari an
carcl noma, cervix carclinonm, uterine cor pus carci nonsa, endonetriurn

carci noma, dhxstagenousdeukiemdasd AMIan én edditian, Bar-8bhis adactarsp agetiety of edieti noma,
Costi ( . ) Rt . br A
R Ty T M

tunors such astoma and
peri pheral meyelasmioogterlewamis,Uymplsomasioaglerythloydiphlommsia (see hugnagkll, MCBnphona,

Burkitt | : t hatic |l eukem chroni g | tic
euken 400 CUEDD 95 04 by BHer et Shieac ARt Foer o’ Rybiet B Borker a
(CWML), adul {(19985,81112080-2098! kRNdrird KAIHYIRE ctBRAIRES dfdtbides BRNISdoAITRed Jal |
bl adder carci npma, bronchial carcinoma, small cell |ung carcinong,

non-smal | c&Frein Bingfeence)-nona, nul tiple nyel onm, basalionm, teratoma,

reti nobl astoma, chorojdea nel anoma, sem noma, rhabdonmyo sarconm,

cr ani ophar y dyanker obd¥isesas kindnef evideaerivuprert dewante ptddaretbl| i posar comn,
fi brosarco 1 a tPngE sj;_g@%y 4 I , EGFR
appears tonﬁ)g(\:/@égﬁﬂls’rsrsp%rt ntleggﬁlgi%%n t énh%'err\%é %‘gﬁéﬁfr?%&&rh%ﬁgebrai n tunors.
A hi gh ilAci derkemias{Canphredbapd egbBnghaps, Gpirért iStdus afiBer Gehelnvolvemnnt withr uct ur al

e
mul tiforme tOimds Fls Avaderoit Prdse, IN0S57: 2272565 19911 thgentie teachinge bfivhio areknown,
wth EGER b?l!lcggporated herein by reference). The malignant activity is due in large part to the Ber-
Abl protein's highly activated protein tyrosine kinase activity and its abnormal
20  interaction with protein substrates (Arlinghaus et al., In: UCLA Symposia on Molecular
and Cellular Biology New Series, Acute Lymphoblastic Leukemia, Eds. R. P. Gale, D.
Hoelzer, New York, N.Y., Alan R. Liss, Inc., 108:81-90, 1990, the entire teachin'gs of
which are incorporated herein by reference). The Ber-Abl oncoprotein p210 Ber-Abl is
associated with both CML and ALL, whereas the smaller oncoprotein, p185 BCR-
25  ABL, is associated with ALL patients, although some CML patients also express p185

(Campbell et al., 1991).

3. FLT3 Associated Cancers

FLT3 associated cancers are cancers in which inappropriate FLT3 activity is detected.
FLT3 associated cancers include hematologic malignancies such as leukemia and
30  lymphoma. In some embodiments FLT3 associated cancers include acute myelogenous

leukemia (AML), B-precursor cell acute lymphoblastic leukemia, myelodysplastic

SUBSTITUTE SHEET (RULE 26)



30 overexpressed in approximately 40% of malignant gliomas and EGFRvI I |

mut ati on being found in about 50% of all glioblastomas. SUBSTI TUTE SHEET
(RULE 26) _ WD 2009/ 023211PCT/ US2008/ 009667 - 97 - In addition to gliomas,
abnor mal  EXYRYPELsi on has al so been reported in a nuffpEPSH89/8HGAnous
epi dermoi d cancers and breast cancers. -PAterestingly, evidence al so
suggests that nmany patients with tunors that over-express EG-R have a
poorer prognosis than those having tunprs that do not over-express EGFR 5
Non- snal | cdfukemig d-cclipeue ymudoblastic lsukemjagnixad Hngsge laukemiadMid)Fnas,

adenocar ci ”Q%né@rﬁ?&& 'ngbsqgh%@rgggémar ci noma (BAC), and | arge cell
c

undi fferentiate arct noma. A subset “of patients with NSCLC have been shown

to have nutafi On%qf’?{ﬂgk%cita%ﬁ(b%h%s ki nase domai n of EGFR which is thought to

be necessary for f the disease. Treatnent of this subset

of patients pp i LEL b ads J { i nhj bi tor which
targets E@I@,%%ﬂ;%&g%t\g%x\%ntg%sép egc%&#r gln‘glzlflgm%#{ r{rﬁﬁn’édg?E?gg%gﬁgg’ @g’jnsequent ly,
t her apeubi c ostreapregicnsoftBGHR canutatidresi EGFR whichltatkel constitutidelgeosiee aber r ant

expression of EGFR are of great. interest gas .potential anti.-c agents.
5. Comrbi nat i dPare ety Chs® apl irliseA it e RutRa Gy TRapftoerad TR

prophyl act i qc@vitytHae badedsbdctat@DRIIR 8n Adveks8 Prapabiil Al hidibek BEMaRAAan&Yrs,t he

i nvention can be adm nistered sequentially or concurrently. In a specific

enbodi ment , SEHEAsASHISPAOMERinasiRGGRr @R SUchés TRV BhtrgACBBFINse one or nore
conpounds ar&grcfhto a® Iil(i:%p gd&}oﬁﬁ'fours ?ﬁ%}ﬁpn%s %?ciﬂoma e'?@dlta.ﬁf rg)glms()llﬁggi's c or

t her apeuti c agent has the s chanism of actio
conpound$§. Icplosattal haces paphéigeal entinethadattial calenof@, gmisicainoma, t her api es of

the inventi Qn_son [ se one 0{ mor e, conpo nds pf t he. i nvent{on %nnd at | east
one ot her théP n’%’(‘%."a". INOMEA1ORR PSSR PR 81487 CHRIPTReSEE AT whi ch
has a diff endéeiocareinbma) medudarahiioideaichdihoma) shpil iEpthiyrdidea chitim@ral final

enmbodi nents, the conhi nati on theraPi es of t hefﬁgihesent i,nvention inprove the
prophyl act i CAGMOMRKEPRATCBYT SEECingMagh¥erian CHBPEMAFRET AYSINgMa; Ygrine

i nvention byogal eiehb@R] difomeGiBhN@kciNdhd) chdonCarRIMI Barceeafia ¥ c@Bmaddi ti ve

or synergistic effect. In certain enbodi nents, the conbination therapies of
t he predént Prastatareinomadestie carpinoriaduesst faseinemadsivaiyznaeinoma melasemgher api es

Corbi nat | on L aldis Qich S ERANEHHE oHERlom, mERnERiTh ORI ITPARRAERNT . dosage
of one or mpeeplefal nhgotdiedeapalasmoSUBEIgKkiUympEbiag, monFilikdgk Ay mphoma,

Burkitt lymphoma, acute lymphatic leukemia (ALL), chronic lymphatic leukemia

(CLL), acute myeloid leukemia (AML), chronic myeloid leukemia (CML), adult T-cell

20  leukemia lymphoma, hepatocellular carcinoma, gall bladder carcinoma, bronchial

carcinoma, small cell lung carcinoma, non-small cell lung carcinoma, multiple

myeloma, basalioma, teratoma, retinoblastoma, choroidea melanoma, seminoma,

rhabdomyo sarcoma, craniopharyngeoma, osteosarcoma, chondrosarcoma,

myosarcoma, liposarcoma, fibrosarcoma, Ewing sarcoma and plasmocytoma.

25  In particular, EGFR appears to have an important role in the development of human
brain tumors. A high incidence of overexpression, amplification, deletion and
structural rearrangement of the gene coding for EGFR has been found in biopsies of
brain tumors. In fact, the amplification of the EGFR gene in glioblastoma multiforme
tumors is one of the most consistent genetic alterations known, with EGFR being

30  overexpressed in approximately 40% of malignant gliomas and EGFRvIIL mutation

being found in about 50% of all glioblastomas.
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WO 2009/ 023211PCT/ US2008/ 009667 - 98 - The prophylactic or therapeutic
agents of the conbination therapies can be adm nistered to a subject,
preferably a human subject, in the same pharmaceutical conposition. In

al ternat i vVEOSIEPHENt' s, the prophyl actic or therapeut i FCTHERRABLOYET t he
combi nation therapies can be adm ni ster®d- concurrently to a subject in
separ ate 5pharnmaceutical conpositions. The prophylactic or therapeutic
agents may be adm nistered to a subject by the sane or different routes of
adni ni st r at ibaddition tg elipwas, phrorerbBEFRenpressipndisa plia besn reperteddp mpugibes on
conpr i Sing A ahnoBPERIERBRARAELS Bld b LRG0 infRediR RINiML Egd L0 a
subj ect, preterably uman, to prevent, treat, nanagé, or aneliorate a
proliferati weggdsts tratimpny patiehts yathctamoesrthatovereaxpress EGORimvea pgorpt om t her eof .

In accordance with.the invention, rimceutical c itions of the

| vent § on- matper bt st g Sher R BT SRreRiBR. o' *hr ophyl acti ¢ or
t herapeutic ent ich are tl ei ng used, . have been used, or are
nown' & o5 be NI cFi e ies DU FO S AR Shl BREROBRG | on of o
proliferati @ndt&eihean, RonchiciydREoiNchidRbeR (BAC),2A0 ¢arpied B iefirértated
conpositions can be used in therapy, e@g. to treat a mammal w th an

i nfection. Fﬁé@ﬁ@aeﬁbﬁyam@ﬁpgneﬂﬁwé}m (€ &eitei beah shayyrpigdiove BHIHARY itdes one
or more addilpiaghe kABLARRHA 67 BOFR hichH BBuAR 18 BEnleslB B A1 L1 Onal

anti-infective agents. I'n anot her enbodinent, the present invention is
the use of maintenaocenaf the diseap® nEreatimenhef this suhseteef pdtiend$ withNIE@withf or t he

manuf act yr e . di capent f.or.treat. a I, 20, th_an, i nfection. In
anot her Egnt)g%ilt% trm%ﬁps"f]ﬁ ns.?ee@é)']?.torl W@Sﬁ?&f%ﬁsﬁg@’ *Eﬁgﬁm%%’eaaﬂ aé@ld?@gérlr%osi tion
conpri si ng alicdlpapoiter epr esent ed by any one of the fornul as di scl osed
herein and a pharmaceutically acceptable carrier. The pharnaceuti cal

conposi t i onEofqudrtly thedpéulictstietegiey thatead. potehifially iahibitar Failio@dhe Wbérfanein

i nfl anmatory or | mér)g%e di sorﬁg{r. I n one 25enbodi.nment, the pharnaceuti cal
conposi t i onSXAESIPROE EGER 356 oheredt ifGerst asrientisl Ref¢pRst p&Myent , such as one
or nore additional anti-inflan agent or one qr nore

i munosuppr éssantombination {egapigs Teaiment of Refractory Cancer
of a conmpound of anyone of the fornulas disclosed herein for the

rzrg)nuf ac§ir eTRé pRphHEtRYTRragetiic 47RO E BmBRATEH thetBRt bf thefnvnibd ( RULE

can be administered sequentially or concurrently. In a specific embodiment, the
combination therapies of the invention comprise one or more compounds and at least
one other therapy (e.g., another prophylactic or therapeutic agent) which has the same
mechanism of action as said compounds. In another specific embodiment, the

20  combination therapies of the invention comprise one or more compounds of the
invention and at least one other therapy (e.g., another prophylactic or therapeutic agent)
which has a different mechanism of action than said compounds. In certain
embodiments, the combination therapies of the present invention improve the
prophylactic or therapeutic effect of one or more compounds of the invention by

25 functioning fogether 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 therapeutic agents). [n
certain embodiments, the combination therapies of the present invention reduce the

effective dosage of one or more of the therapies.
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WO 2009/ 023211PCT/ US2008/ 009667 - 99 - with an inflammtory or autoi nunune
di sorder or for treatnent of a mammal in need of | mmunosuppression. The

i nvention provides nmethods for preventing, managing, treati ng} or
amel i or at i WG 2AY8P# 1 ferati ve disorder, such as cancer, Y&/ EREBEPIFD e

synptons thereof in a subject 5ref racto?@r (either conpletely or partially)
to existing agent therapies for such a proliferative disorder, said nethods
conprising admnistering to sai.d subject a dose of an effective anount of

+

one or nor e 188 RERIHAYICHT thesgpentic agnisod therrombinggion therapigs @t Pect i ve anount of
one or mr ¢ JARFARLER f Siftc, pRAG2) ailin BEQRA lshfhe OharbiBE UL | O agent s

useful for the prevention, treatnment, managénent, or anelioration of a 10
proliferati vempostionddn alternativeyembodimentsethe pfophyabtic éribesapeutia agantsofthovi des
met hods for prevent i treatl - ranagi r | 1.0rat.i roliferative
di sorder or cgmgﬂrllg“fnc}rﬂn&taﬁltgé %%Tbeb%gmérg%%lggﬁ%rufﬁﬁﬂyg{é% Sgr%e%olbggpggdrtrgounds of the
i nventi of i phafibéutiailicompositibnsarmhe pidphylattivedrahetipenty ajentspaiy Bnt s who have

proven refracgtory to other therapies b are no | er. on. these therapi es.
15The conpod g“%‘fre‘ﬁ?e"‘ %“ﬁl?&%'?f”i %ﬁ %ﬂ?r&ﬁ%fﬁrFWéP“@ﬁ%f%"é‘éuﬁﬁ’ﬁ' be adni ni stered
to a subject by any route known to one of skill in the art. Exanples of

routes of am BhesificahiboBimenE laiermdebiitical ®&mjRkitioh BbhpEsiiPone@ st eral , e. g.,
i ntravenous, intradermal, subcutaneous, oral (e.g., inhalation),
i ntranasal , cemBeIde phile invepinndia pYministerediio ciBiset, Prefraatliya himandei ni st rat i on.

20 6) Agents i L ' ‘ d f o]y

Wt hout w sﬁﬁgﬁt?{rjealtt)’e% %gg%gp%&b%gga , llif'?ﬁps ‘g{g(?}?ge%%ﬁﬁtaﬂg%}ﬁ%ljﬁgyg%tr%ounds of
t he i nvédt i ororesympten plaredfc i ancordardefvaitht the énvantian, pharmacgutiodljcempssitrss e
cancer has e mul ti-drug resistant. Althoudgh chenothernapeutic agents
o a1y oS OE T et R isE oAb mpis R ARt R RRRRHY b 1S05 o
treat cancerhetdpegii ageits whivhearpairfentdy beint asddyhDle Heeogded sEiapknobhatb®kore, in
many instances, .after treatnent with one or ngre f;?eem)t erapeuti c agents, a
tunor devel Bﬁgﬁlr’rﬁfhﬁipa?‘iﬁat'?‘béffs%%‘é‘ AHORYOT BhyROICEANE Y568  Ti vel y to
treatment. Gfpteh théeo@dvant ages of inhibiting Hsp90 activity is that.
several of its client proteins, which are nostly protein kinases or

transcription factors .involved.in signal t ransducti on, have been shown to
be i nvollved Tharhaimacsysd GpBesilinns 6an Bapsedin therapy, e 8. (Ritisa 3 BamaRr! wehoo

provides a BRiOMoRT InSdHlembelifntet thdharhktedtichUddmpdsoh iAdRrdes 0fEdr m¥le
2009/ 023211PCT/ US2008/ 009667 - 100 -

additional therapeutic agents, such as one or more additional anti-infective agents.

In another embodiment, the present invention is the use of a compound of anyone of the
formulas disclosed herein for the manufacture of a medicament for treating a mammal

20  with an infection.

In another embodiment of the present invention is a pharmaceutical composition
comprising a compound represented by any one of the formulas disclosed herein and a
pharmaceutically acceptable carrier. The pharmaceutical compositions can be used in
therapy, €.g., to treat a mammal with an inflammatory or immune disorder, In one

25  embodiment, the pharmaceutical composition includes one or more additional
therapeutic agent, such as one or more additional anti-inflammatory agent or one or

more immunosuppressant.

In another embodiment, the present invention is the use of a compound of anyone of the

formulas disclosed herein for the manufacture of a medicament for treating a mammal
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several pathways for tunor progression sinultaneously. Therefore, it is
believed that treatnent of cancer with an Hsp90 inhibitor of the invention
either alone, or in combination with other chenotherapeutic agents, is nore
likely to PWESIYO2BH1regression or elimination of the tURAWUSHEHI0EES |ikely
to result in the devel opnent of nore 5af§ressive multidrug resistant tunors
than other currently available therapies. In one enbodi nent, the conpounds
of the invention can be adm nistered with agents that are tyr05| ne ki nase

i nhi bitors (vithgn infafingiony ¢r autoirmmupt dispidendri fohtréathensiof a E@RERialyr nesidreé ki nase
activity) odi ment, the conpounds of the invention can be
adm ni steredl%f.rﬁﬂ8%"‘}@5@[e ég)\/\hose cancer has becone resistant to a tyrosine

ki nase 10i nhi,hi.t or b_or rIot|n| nbodi nent, the
compounds. of LA HERPHs BelhotoLaRveaapatiedl; wefink Ph eSpaa T

conbi nati on pmltflaratltrfedltmamsu@ﬁ aK cIRES of 61 0P inicRé synhftoB tHehwdf ireardgicirent ,  t he
conpound he |2€rl ntion are useful for treatlng( patients with
henat ol 03. céF ef ¢paaplefely or partialhy te exdistingagenttherapias fopsush 2y

chenot her ap%llf&aﬁ@tﬂ?d}aert ﬁ"i’& m@ﬁ\Bgs Wnﬂrﬁfﬁggﬁﬁﬁrﬂﬂeﬁﬂg t‘a%hlﬂpsuﬂfjk&%%s@&t ivity
of Bcr- Abl. atients with CM. in the chronic phase, as as in a

bl ast cri si @ﬂ e @a@r&mmmwftone pnmpremomppyrp\s(vétheynwnnbn ﬂlﬁhﬂjd@e pénlil ssi on.
However, in e?@&}@e%ﬁﬁ)ﬁﬁl’ of%?%to{' ﬁl%l'eatﬁérx%leyget ho%? of i% rE) %c%@{]}%hag&gﬁ bl ast

crisis bef ore remss e rem ecause Cr - Abl
fusi on prot agentszlnaeﬁilcﬁmsherplteaéntmnaraannédnenamgmem,a)rlameﬁsmudwﬁn n that cause
it tob res t.ence Imatinib. See. Ni_punanapal Li, et . al., cer
Resear cO( SFEIEERE GaRser iB8 AV MERIP GRED. L0° HrencRaisiprogpethod 16

100: 3041- 304Aevehtitfy, @BitingEmbRpHTY, BOAndHorAAE A padliflA8SEdiER AT R AGRpRIE

i ncorporated herein by reference). Conmpounds of the inventi on act by

i nhi biting ttlpféeoof@maémtrystmnm@emm eamRenads gitthesaveniion inepoRinglim ik es
Wen Ber - biherBErap RiG3) athé W%Qve proved @RS Yo 9@9{@9@% fietef ore,

conmpounds of ¥he 251 nventi o are ecti've 1n treating Imati resi st ant
| eukem as sinndengeheythessttherapiesigh a di fferent nechani smthan [ matinib.
Conmpounds of the invention can be adm nistered alone or with Imatinib in

pat i ent §swhap E‘Xr‘ﬁ{a&nﬁg bf @E m%ﬁﬁ&cin%%er‘ %th%?@%ﬁéxe& Q2 bd SR teEe%st.P ?‘rtnf?%?t}oo

Imatinib or to 0se cancer has e resi stant

Ant i cancer :hgeny putdiatownan obeofddlhththaarst Examblw ctﬂromtbaaofcadministrmlismof t he
i nvention 30inc Taxol.T so referred " 1S a

vl | knonn Sfeb i sk HeS ifRea . BivehErd e Tnlifhshtisn B nerel Siauiasfors

m cr ot ubul e otd(¢1@} inhiflati@) d nfis sl ggarfiermB T JAD] frafsinfdedsal, Rl Fec?4b)

administration.

20 6) Agents Useful In Combination With the Compounds of the Invention

Without wishing to be bound by theory, it is believed that the compounds of the
invention can be particularly effective at treating subjects whose cancer has become
multi-drug resistant. Although chemotherapeutic agents initially cause tumor
regression, most agents that are currently used to treat cancer target only one pathway

25  to tumor progression. Therefore, in many instances, after treatment with one or more
chemotherapeutic agents, a tumor develops multidrug resistance and no longer
responds positively to treatment. One of the advantages of inhibiting Hsp90 activity is
that several of its client proteins, which are mostly protein kinases or transcription
factors involved in signal transduction, have been shown to be involved in the

30  progression of cancer. Thus, inhibition of Hsp90 provides a method of short circuiting
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WO 2009/ 023211PCT/ US2008/ 009667 - 101 - Taxol Tm such as Taxotereiv.
Compounds that have the basic taxane skel eton as a comon structure
feature, have al so been shown to have the ability to arrest cells in the
02- M phase¥OA4eo/2821dt abi | i zati on or inhibition of m croRGEUS2088/00@6hHer
anti-cancer agents that can be enpl oyedl®n conbination with the conpounds
of 5the invention include Avastin, Adriamycin, Dactinonycin, Bleonycin,
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dezaguani ne Ingassmbedimentothe gerapinds st Bvemsian an beasminigtsred withegrnéchl or i de;
dr ol oxi f ene; oV it .« (A} 0 | nr.onkio EdHazonycin;
edat r exat e; ﬂ]ea(filﬁl%r}ﬁ& h’?lﬁgﬁﬁglédﬁjé@hﬁrgr(?%égagkgﬁieﬂ ?ﬁgﬁﬁn\ﬂﬂ%ﬂﬁgfg e&l n; enpronate;
epi propi di néyrogpé kinkdeacvityy).dfrogivther exlbodimeityuihe zoimpoursls of thbiimiention can
hydrochl ori de; .estramustine: estramustin hosphat e, sodi u t ani dazol e;
ot opost de. - 2F SBLIES R elfnte PSRN B bR OE BORE ROl SRRk
szf azar abi _nienhi?iltmr(eg.; geftlinib 6 ?bounibpigmahisfe?mdﬁh_&bi,ﬂ& thtgly_smlftatoéthe ¢ ab
uorouracil ; flurocitahine; sgui done; fostriecin sodi um gentitabine;
genci t abi ne THFATLFASER ,'mwaﬁ 63%#@3? of gLrmbinatin wyﬁﬁmﬂ% ¢finase

i fosfam de; jpHipirosi ne; interleuldn Il (including reconbinant interleukin
I1, or rlL2), interferon alfa-2a; interferon alfa-2b; interferon alfa-nl ;

interferon a bdniedembBliflehe i toRPoads Rihel iNRlbELRMsSRMTR trkatlhg pafié@P! at i n;
i rinotecan 25hydrochl oride; l|anreotide acetate; |etrozole; |euprolide

acet ate; | i afiihsmatalgaicadedricersitleps havecheseme sesistagbigi Imatinibonehemotherapeutic

| osoxantgon gé&){ ﬂ{aPSJE% Er?%inﬂﬁiiti a?lgy;gfnrgrgc ase a{m%ﬁ‘pﬁﬂ;&-mn?ﬁ BJ}}%F’%L@?{;%M

hydr ochl ori neges ace engestrol acet at e;

menogari | ; irethe ahtoajurhasegas well Aoinrachliast erjsisyattoienexih Engind ypicatlewdbr i ne;
nmet uredepa; .m tindonm de;;,,mtocarcin; m to%golgi n: . r{ht o%i L.I in; hm t omal cin;
m t onyci n; ¢ SEpsion. HQWSVER & mapy eiRem PAHRL It BesTPa RS Who s 3R anol i ¢
ac: d; nocodakel &isistegre aaim@siidml', tife remfrkiah :is][not euﬂasum?euufs@ﬂ@?pwbgm%h

pel i omyci n; pentanustine; peplonycin sulfate; perfosfam de; pipobronman;

pi posul f an; PR$BLSYR ORs fRHtaligns ) thefrosingdinase gonginghat cause it to be resistence

20  to Imatinib. (See Nimmanapalli, ef al., Cancer Research (2001), 61:1799-1804; and
Gorre, et al., Blood (2002), 100:3041-3044, the entire teachings of each of these
references are incorporated herein by reference). Compounds of the invention act by
inhibiting the activity of Hsp90 which disrupt Ber-Abl/Hsp90 complexes. When Ber-
Abl is not complex to Hsp90 it is rapidly degraded. Therefore, compounds of the

25 invention are effective in treating Imatinib resistant leukemias since they act through a
different mechanism than Imatinib. Compounds of the invention can be administered
alone or with Imatinib in patients who have a Ber-Abl associated cancer that is not
resistant to Imatinib or to patients whose cancer has become resistant to Imatinib.,

Anticancer agents that can be co-administered with the compounds of the invention

lTM

30 include Taxol"™, also referred to as “paclitaxel”, is a well-known anti-cancer drug

which acts by enhancing and stabilizing microtubule formation, and analogs of
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asul acri ne; h?dr@élﬂ&‘icﬁn@arzé}ésf th; rEHééﬂn@@l clﬂlsiaﬂx%ﬁélﬁtcirﬂlehycﬁxblléﬁﬁlﬂé icAsrtol
axi nastatin 3; azasetron; azat oxi n: azat yrosi ne baccatin 111 derivati Ves;

bal anol : bafichdaieayel oewmnldsmya@mn%td@wmmo@n@wbw hydrochlorlde

benzoylstau

25bet acl arrygl&'r?@%% %xoﬁﬁéﬁgﬁz@gﬁaﬂ@&e@%%ﬁl ?g}r%%l th ?ﬁ am de bi santrene;
bi sazi ri#i ngbperemndaxobibsaimhydiechldridst dlatcsifeneé\;irdbwm&hesmte brefl ate;

bropi ri m ne; l?nucstht lE)rqener’o 1bu£te il I csrlljle ey Me &0 1%} l?ﬁitg(!,h?oridecal phostin
C; canpt ot hEEPSHapIPYSPTopeRate, dizzeyaL Fﬁ"‘é‘ CAPSET T AbT e

car boxami deelammf,mt el sihyi; eﬁmbmeyqﬁpxrdpidmeaz;ﬁhﬁ;clmmmldv&te CARN 700;

cartil age derl |nh lto rzel esin; 30casein kinase inhibitors (1COS);
cast anosper fioH9Z Ee"éP %’dr%%‘ll EFSENU e T STARUStEG P 3 PhAESBUET; ne

sul fonam deemﬁume 05i8¢; 2tdPBEIRO PRI sPhaté leRBFh S G 0zdlé rBﬁﬂ'@rl&na' ogues;
clotrimazole; colli strir}ybm n d% I?lgmeltl:l n %)?1 nbrg%as?gqtl n A4; SUBSTI TUTE

SHEET (NJLEfaz@)ablnme@sbgﬂGMMWﬂU@z@bmﬁmb%we fluorouracil; flurocitabine;

fosquidone; fostriecin sodium; gemcitabine; gemcitabine hydrochloride; hydroxyurea;

idarubicin hydrochloride; ifosfamide; ilmofosine; interleukin II (including recombinant
interleukin II, or rIL2), interferon alfa-2a; interferon alfa-2b; interferon alfa-nl ;
interferon alfa-n3; interferon beta-1 a; interferon gamma-I b; iproplatin; irinotecan

25  hydrochloride; lanreotide acetate; letrozole; leuprolide acetate; liarozole hydrochloride;
lometrexol sodium; lomustine; losoxantrone hydrochloride; masoprocol; maytansine;
mechlorethamine hydrochloride; megestrol acetate; melengestrol acetate; melphalan;
menogaril; mercaptopurine; methotrexate; methotrexate sodium; metoprine;
meturedepa; mitindomide; mitocarcin; mitocromin; mitogillin; mitomalcin; mitomycin;

30 mitosper; mitotane; mitoxantrone hydrochloride; mycophenolic acid; nocodazole;
nogalamycin; ormaplatin; oxisuran; pegaspargase; peliomycin; pentamustine;

peplomycin sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone

SUBSTITUTE SHEET (RULE 26)
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30  casein kinase inhibitors (ICOS); castanospermine; cecropin B; cetrorelix; chlorlns;
chloroquinoxaline sulfonamide; cicaprost; cis-porphyrin; cladribine; clomifene

analogues; clotrimazole; collismycin A; collismycin B; combretastatin A4;
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metoclopramide; MIF inhibitor; mifepristone; miltefosine; mirimostim; mismatched
double stranded RNA; mitoguazone; mitolactol; mitomycin analogues; mitonafide;
mitotoxin fibroblast growth factor-saporin; mitoxantrone; mofarotene; molgramostim,
30  monoclonal antibody, human chorionic gonadotrophin; monophosphoryl lipid
A-+myobacterium cell wall sk; mopidamol; multiple drug resistance gene inhibitor;

multiple tumor suppressor 1-based therapy; mustard anticancer agent; mycaperoxide B;
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O her chenot herapeutic agents that can be enployed in conbination with the
10conpounds of the invention include but are not limted to al kylating
agents, antinetabolites, natural products, or hornones. Exanples of

al kyl at i ngwéb@Pﬁ’%z”déeful for the treatnment or preventi offBPS2408089667

mal i gnanci es in the methods and conposiiddons of the invention include but
are not limted to, nitrogen nustards (e.g., nechl oroetham ne,
cycl ophosphani de, chloranmbucil, etc.), alkyl sulfonates g.
ni t r osour eadnycebegteria gefhwaH pxieact; myimanerones N-agetyldinaline; Nrsu ﬁéﬁé@

(decar bazin I e treatnent

or preventi g’r?n%%ﬁq'g %ﬁ‘%mﬂ I gregtfﬁ% gfs()k?%k?%%i&ﬁ%o%?ﬂlﬁ’ a%g{e OltlSll tions of the
i nvention i n‘tahugtestimtneda;datnmhemombtcednemrlrbmt amdamuttalamdbmh@asﬁ;g ,

net hot r exat e or. r| m di ne, anal. r abi aI 0gs
(e.g., nerc Eamé’ﬂflolﬂﬂ%fnq (geq“%‘gﬁqt%é’t'ﬁ%ﬂ? m%?ﬁﬁ%? eglé?y At ur al
product s suseakent lélﬁhln'&i”@:trﬁ:b@c&t, maénoﬁé  fHgeMENoti08k; Ohaphsoad; ond@sk@RANCI es i n

t he net hods anJ onpositio t he invention.include but are not l[imted

to vinca al Ieafimsa%'or( aragin; ORﬁ? HHP]§§? inducey; greyaplating ri’é?tefoéﬁw%‘éb PRI | ot oxi ns
(e.g., et 0p%&h%}nyc&nEmmﬂlheﬁaamt@ammeﬁunwﬁf glc%ldﬂ eﬁa& WRogi N,

bl eomyci n), enzynes L-"aspar agi nase} iolo response
modi fi ers (ea.agomlfmt EﬂTﬁllﬁCbm rakglipjne; pepaspacgapt; @sldgslneaunrsr;tymmohgul&qent s that

can be enpl din in wi t hot.he co rention include
bat ar e not SR BeER Bere Rl netgeab peTRMRAE, b LA o

cyc Iholphdlﬁp hpiertieinoniyting plﬂ‘dnylhbétateﬂlﬂio?ﬂﬂﬂtm 1nhﬁhtbrs) plcﬂiahij/ | Iﬂ?bmm[ ?nd

met hyl mel am nel a , .thjote a sul f onat es
(e.qg., busul¥ g‘ﬁ’fﬁloﬂ&f PH@B‘@%‘&?“& Prf}sP aﬁ@mpﬁdm%'l"ﬂ N agiyApdt i ne,
strept 0zoci Rrhikdt; platifiim %ﬁlbﬁ%ﬁﬁﬁ%ﬂ&ﬁ%ﬁﬁ@zplﬂﬁmﬂrﬁarﬂmem ;es of

antinetabolites useful for the treatnent or Ereventl on of cancer in the
net hods and PEEHPISPEiuB, BordiromYein; paeARIFONS (PronyE Pisweridnne; reeagleBTIZUTE SHEET

(RULE 26) \ﬁgt@é} %é%%}? étH%PQéfe&’ﬁ%ﬁQRe mo&Lﬁ;?tor pfb‘?élnkH&Hé‘}’mﬁatofro' k acid

anal og (e.g., otrexatéy, or pyrimdine anal ogs uor our aci I ,
f | oxour i1@i n@rotﬁptkmaaEbC nd)lbltq:r&;rriun@aanhpmg@n ()eosgne phoeplesgse mhtlmorﬁe purine
t hi oguani ne,

ent stati.n of natural products for the
treat nent ornuaF%sv erﬁho(s)%hobflas%g]%ng'rmrf ﬁ%‘gnﬁ&yﬁa&ag)aghdénecgm‘i F s of the
i nvention i meﬂnuglleblbqiolmgetﬁyleme dmjngheplrafmtygdﬁisas adlfitndxed damoseti@n; ras
vi nbl astin, vincristine |p0d h of pXi Nns "
t eni posi de) fa‘&?ﬁy[ Beksin s{"é mh'bct‘gq %/ﬁ PHoI;, T g’ﬁ&%?o‘ﬂ"g%ﬂg ’thgBtk‘?fr ubi ci n,
bl eonyci n, Bl:in@ﬁ%é&'dnrheﬁ"uhﬂ%l eRadtidréaY Hﬁ&xﬁrﬁn@ozyn&e’saﬁnaétﬁﬁhﬂ&ese) or
blologlcal response nodi fiers (e.qg., interferon al | es of

hor mone 20 andogiefitaigefoBituking egroprtidgroquirimexaabigiiene grl Wb@v}é nFlbﬂplof cancer
in the met hggﬁtoﬁﬂﬁj Sm,ss'afc'oﬁmolo& stmtk‘?amostlm, Sdi 1 mimetics; semustine;

senescence derived inhibitor-1; sense oligonucleotides; signal transduction inhibitors;

15busul f an),

signal transduction modulators; single chain antigen-binding protein; sizofiran;
sobuzoxane; sodium borocaptate; sodium phenylacetate; solverol; somatomedin

25  binding protein; sonermin; sparfosic acid; spicamycin D; spiromustine; splenopentin;
spongistatin 1; squalamine; stem cell inhibitor; stem-cel] division inhibitors; stipiamide;
stromelysin inhibitors; sulfinosine; superactive vasoactive intestinal peptide antagonist;
suradista; suramin; swainsonine; synthetic glycosaminoglycans; tallimustine; tamoxifen
methiodide; tauromustine; tazarotene; tecogalan sodium; tegafur; tellurapyrylium;

30 telomerase inhibitors; temoporfin; temozolomide; teniposide; tetrachlorodecaoxide;
tetrazomine; thaliblastine; thiocoraline; thrombopoietin; thrombopoietin mimetic;

thymalfasin; thymopoietin receptor agonist; thymotrinan; thyroid stimulating hormone;

SUBSTITUTE SHEET (RULE 26)



10i nvention include but are not limted to adrenocorticosteroids (e.qg.,
predni sone), progestins (e.g., hydroxyprogesterone caproate, negestrol

acet at e, nedrox&/‘f)rogest erone acetate), estrogens (e.g., diethlystilbestrol,
et hinyl esWOP¥IHY2 M anti estrogen (e.g., tanoxifen), and? 08(089647

t est ost erone propionate, fluoxynesterondp- antiandrogen (e.g., flutam de),
gonadotropi n rel easi ng hornone 15analog (e.g., leuprolide). O her agents
that can be used in the nethods and conpositions of the invention for the
treat ment ofinSH elRAUBRIS; tivaparaBYng; HEanoerae Bichloridetrrssalinsitagmifsn:conpl exes

(e.g., cisphkgidofnt &%QQI‘PE&E It NikansBRbY MARRORY HOMRiA; Grigtet hﬂl&iﬁ@f%‘ﬂ{iﬁ&ﬂé),
substituted urea (e.qg., hydroxyurea), nethyl hydrazi ng erivative (e.g.,
procar bazi né&jmeteaxatentiiptoreling dioptsetpg; bxesieride( tyrapine kinaseindils ors; tyrphostins;

am nogl ut et hi4p de), .. 20 anpl.es of. anti-gancer agent.s. whi ¢ch. act b

st ng. oG HhbitoRe vy el SO RS TRl b i bR o

m cr ot ubsil esecapidr whagohistd Rapieotideeeariolin G Mbdtovadysteim, wlythRodykegane tippapygls of the
invention includeg without |limtation,the f%LJ ow.ng mar ket ed druggﬁ_ and drugs
in devel opr¥firesel KRIRBIGH Yerding:sisTRpRsiie; \ARorpbing: RRaltines VURXIBORPZRIS: (al so
known as DL @agkfferaitl &6t GH1debrb; Wy SiRSEtATH StisRldedN Pcferfddl a2f-dshyn as Cl -
25 980), Vincristine, NSC- 639829, Di scodernolide (also known as

NVP- XX- A- 29@ues ARTS-flearoprapiband levegvednknown as E- 7010), Altorhyrtins (such
as Altorhyrtin A and Altorhyrtin C), Spongistatins (such as Spongistatin 1,
Spongi st at i 1 A RARA i : Cﬁprg;%- jio ¥ ,

Spongi st at i E)tlge,r c@%ﬁﬂg%rg}%%ﬁlib%g%ts @pong:bgieglﬂogegl,n an l p%%gflg{{ g‘f5i n 9),

Cemadot il hgompainds of the ifvahtien inplodsnbutard net 1i08Ed Bo akplatigCagonts30 669356) ,

Epot hi | ones _(,su E hilo A, ot hi | ahe B, Epothjl.one C (al known
ag desoxyep%éthrfli?tg?\ogﬁ% @5‘3%‘8%?‘?3’%0 rﬁllofl%sngﬁxﬁm(pglss afkg#a P 8%?"%%“5 1i'PKOS-862,
dEpoB, and deshxyepatitior preeemjon dfToddi rhalipaancieshp dHelthétheds and cbppssitidnene B
N- oxi de, SUBF&I TUTE,SHEElT QEULE 26).. . 2009/ 02321% Us2008/ 009667 - 107
- Epot hi |l on8 erkP"&RF?fb‘,“ci‘é- YLAre peflimifed i ngrogsn mush f8thi | one B (al so
known as Bwﬁrém@?&ﬁﬂami&lgar%wmﬁﬁmépbml&aﬁxb&i(,@}@palkpmrfoﬂaes (eg.,

po

Desoxyepot hi | one F and d , 26-fluoroepothilone), Auristatin PE (also
known as$? NSbuskanks ifros@uensi (66t carmustings Iqumisitpe, &is.)Tortriagepey (degcasbazigsg - p

Phar maci a, al S 7)., I, Bt _kpown a

LS arrp - 803 FoRppofmumadbany b bp S okl BEb e Ao BB SR T
Vi ncr i st i nemslighancies in0kie 3888d¢ Bad canmopitiorref| tB2 Bvent{dALip¢lsdaleut ami 0 known as
12 2550 R IR A D 0 ©
SAH 49960 ( Diytarabhyaing ahalogiE g2 GRAGEPtopLiihd, yHidipaaine] htosAh D FExadptead/ Ky ona
& ypt ophyei Af B a SR 1 [ etases sy PIKEPRSS (55 HBHGPESAT L8 known
as AVE- 8063 fyepdds net c¥PnpgdSitibns Ghd #lent{oh ihdlGIE6® aredos AmkiB@Wviasa AVE- 8062,
AVEBO62A, CS-39-L-Ser.HCl, and RPR-258062A), Vitilevuam de, Tubulysin A

Canadensol , 2ikaleidsie. & Hinklagtin, yinckistine, eptpolmtylloesims Ye.g. TetppEd), antibiokes k|

al so 15kno Sq.= P W ! =13 A er. Hughes
et tute. S Eoingetichk ap R0 PR g ks (4 Ehhet IR

Uni ver si ty) biologichbrespimss awdiieas @ gdnntedersh elpha). Oncoci din Al (al so known as
BTO 956 and DI ME), DDE-313 (Parker Hughes Institute), Fijianolide B,

ot tues,  Eranieral 1A fe ARy biale dulilen sobRRmpOERPE S o0

School of Megihpounds ofiths invienbominaiaddvbutateot likkted as nitogeahmetakdagang , as
NSC- 5366) ,

mechloroethamine, cyclophosphamide, chlorambucil, melphalan, efe.), ethylenimine
and methylmelamines (e.g., hexamethlymelamine, thiotepa), alkyl sulfonates (e.g.,
busulfan), nitrosoureas (e.g., carmustine, lomusitne, semustine, streptozocin, etc.), or
30 triazenes (decarbazine, efc.). Examples of antimetabolites useful for the treatment or

prevention of cancer in the methods and compositions of the invention include but are
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Nascapi ne, D 24851 (Asta Medica), A-105972 (Abbott), Hem asterlin, 3-BAABU
(Cytoskeleton/M . Sinai School of Mdicine, also known as M--191), TMPN
(Arizona State University), Vanadocene acetyl acetonate, T-138026 (Tul arik),
Monsat r ol , WARRGEPHE (al so known as NSC-698666), 3- | AABEETRSPOBORULt on/ M .
Sinai School of 25Medi ci ne), A-204197 {M8bott), T-607 (Tularik, also known
as T-900607), RPR- 115781 (Aventis), Eleutherobins (such as-

Desnet hyl el eut her obi Desaet ){I el eut her obi n,_. | soel eut herob| n A and
Z- El eut her ofPhbimit ttolfﬂlé andlogs .8 mardbatieRate)ar pEHyAmeianalees 864131 (Ast a

Med D- tt), NPI-2350
(Nelrgﬁ)s) Tﬁ%@ﬁ'ﬁ%@ﬁlg‘éﬂi@@a@g‘ mgbﬂgp%%%ﬁ?@gsjégz it Eﬁb %t)

Di ozost at i n thipgyanirecpeptastatis). |Eﬁﬂérm1@®flmt@mhp@§umgﬂﬁmh9 ;remms (Ast a

s D 51862) DB EOAp L BF el SRR B e S e SR et O

SHEET (REJLEn??ﬁmut&@o%ﬁﬁ/aﬂ@&ﬁdﬂ@@t/vﬂﬁﬁ&ﬂﬁ/v&%@ﬁk) epi;ibﬂophyﬂlato&msl(mgvm as
SPA- 110, trifluaqgroacetate, salt et 2 ari . 82318
(Zentaris), S8POT9RNROYE), anﬁ@év%v?g& fmmaﬁwf%ﬁaﬁ alpui% iBy- 007
(Nati onal H%fﬂo?ﬂ}cﬁeﬁlﬁﬁﬁﬁfbml ﬂﬁtbin?lb'ih?%hzyn@éwe §Sﬂa3?94%ﬂ-asé)3@f‘%lo)glcal

7) Ani t-Infective Agents Usef ul nbi nati on W ounds of the
5l nvent i on CesRemsemadifiars(eem intssferpnalphah Examplepal lwmamﬁqmi@f-@g@ustw th the
conmpounds o

anti f ungal smféfnlefo} ml'%ho gtrérilﬁ%\‘réﬁalﬁ%n ﬁf’éapge{r?% ?Hnaé%ﬂqétagﬁ%ﬁ;’?%oﬁg%ﬁg@. g.,
ket ocondfol mvemmmmelzdd: byt afd nmdmmwdlteadremocan'mnﬂemide (e. g)ogradm'mml e,
ravuconazol e, vaori onaé%:lrgxy clotrimzol e oxi conazol e,

10sul conazolpg’geftg’iS Hra pﬁ?ﬁetgtgf)oﬁﬁf?ﬁ%dte aﬁﬁfe? T@&%W’éi’ol e), anorol fine,

but enaf i ne, nisatdxiypiogesterb®y dvietatd)] saeogdnk (£ 1 disthietilbediol ettifirAiestradiol),
caspofungin, m caf ungl n (FK463} ani dul af ungi n (LY303366), griseofulvin,
ci cl opi r oxoPBRsHagen(BEn MoK En). ARAIPES £¢.& tESIRSIPIGPS BYPIORaTand undecyl enat e.

Qther anti - bpetRhdsero %ﬂﬁ%cﬁ&%ﬁ (E?”ﬂﬁﬁnﬁ&) agt%ﬂhdyn%bﬁrr@léaé&ﬁé Rorildge compounds
of the 15i nventlon |nc are not sul fa drugs (e.g.,

sul f ani lanm deglog fecd: ileupselide) um;gm(séhagcan heruwdatnﬁb@mﬁthpds et a- | act ans
(e.g., pena%njnkwﬁmng%?ﬁﬁll%ﬂ%ﬁ ;lﬁ)tl%e t?éﬁrﬂé?-ﬂ yﬁr@%nﬂgﬁ of @ang?] rincl (‘tieet omyci n,
crn, es I

kanamyci n, neo nt a orotetracycli ne,
oxytetracyc Iplamaumanoi-ddmnymgmhplnm)s (e. gacuspihnud earboldatin), arghirptdnediopeiery.,

azi thronycin niltoxan ronefi l:;[sp {:u?e urea ee g, hyﬂ?o?gl?r@a)g%%th&z?h)%razme éerlvatt%c(leg)

procarbazine), adrenocortical suppressant (e.g., mitotane, aminoglutethimide).

20  Examples of anti-cancer agents which act by amresting cells in the G2-M phases due to
stabilization or inhibition of microtubules and which can be used in combination with
the compounds of the invention include without limitation the following marketed
drugs and drugs in development: Erbulozole (also known as R-55104), Dolastatin 10
(also known as DLS-10 and NSC-376128), Mivobulin isethionate (also known as Cl-

25  980), Vincristine, NSC-639829, Discodermolide (also known as NVP-XX-A-296),
ABT-751 (Abbott, also known as E-7010), Altorhyrtins (such as Altorhyrtin A and
Altorhyrtin C), Spongistatins (such as Spongistatin 1, Spongistatin 2, Spongistatin 3,
Spongistatin 4, Spongistatin 5, Spongistatin 6, Spongistatin 7, Spongistatin 8, and
Spongistatin 9), Cemadotin hydrochloride (also known as LU-103793 and NSC-D-

30  669356), Epothilones (such as Epothilone A, Epothilone B, Epothilone C (also known
as desoxyepothilone A or dEpoA), Epothilone D (also referred to as KOS-862, dEpoB,
and desoxyepothilone B ), Epothilone E, Epothilone F, Epothilone B N-oxide,
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20streptogramns (e.g., quinupristin and dalfopristin), fluoroquinolones
(e.g., ciprofloxacin, |evofloxacin, and noxifloxacin), polypeptides (e.g.,
pol ym xins), rifanpin, nmupirocin, cycloserine, am nocyclitol (e.g.,

spect i nonyWor#p09/qgsatg opept i des (e.g., vancomycin), oxazd(THSI0MEE8Y6T. g. ,

l'i nezolid), ribosones, chloranphenicol.1pffusidic acid, and netroni dazol e.
25Qt her anti-viral agents that can be co-adm nistered wth the conpounds of
the invention include, but are not limted to, Entricitabine (FTCO);

Lam vudi ne EpdiG)loncCamboxiti¢,;16Acy-epalilsre B aﬂ@mﬁmepm;hﬂ&aami(ﬂkcokﬂomn as

Penci cl ovir an ddl Zalcit blne

S avudi e ¢ VS IPRA A s arokbéncifbBan (RRBAEH b DERstepotlons F SSEyAL |- poa
phosphat e pHBESI)YS6-fiforEe mwﬂlﬁlamngltuﬁﬁ PR JAISEEoSHCR NET-684683), Soblidotin
30di oxol anyl guani ne g_ di oxol any1-2, 6-di am nopuri ne 7l&ﬂDAPD%jSSand

p-D- di oxol slspknenaras U7 hd-S¢ %@)P(Prhaﬁnaweﬁlé@km@ms AR Dikota/&uch as
Ne 9667 -
10\53I rapl ﬁjneié&_ﬁgg ﬁggﬂ-ég%%%n ust@ﬂ%gégfav %bk E %gég)gl ptor);

pr ot ease | NRPB-1 12338 (Weﬂntnsa)svm}:jstmaulfatp, 12232 a8 Vdichi), -4 83878 {Bwjisawa,

| ndi ir | ot ti ’ . - : T , 450-
conbi nat | on PP EATRLA USROS Rk TR TARE) 5 A iR clazr
Truvada (FT@téﬂeh@a@Scle@aagaﬁi Eisé(sB(BNBEIa@son@@whragmx-ssl laﬁﬁzoﬁzlzséﬁqsehrl nger
I ngel heim); Sumetrel (Endo Pharmaceutic Inc.); Rof eron A (F.

HoP f e L& %&h@%%%@@gwms) YRS sinb CEriniaais, Pod i ke BRYaYE n (F
Hof f
manqg.a %B.F]Etgg gt (ng'ﬁ%d 1, EM TR (AR J3RCfkko), \IBNI §(ﬁ)r5?fhdena)

(d axoSmth ; n-a (Human Genome Sci ences ). Levovirin (ICN
Phar naceut i Sa&Ipif)PhYCIDI\‘IQGZQ%RJQQVdUﬂ IPﬁéﬁﬁﬁiBmAGdal%o&lmmmom, BBQ kpowieles/us

Ph t I I
515 14803 (18 DEAATESP R ACTINA LG PR Ay L SOEEINES, T )
Pegasys/ CepBefna\, ((83-nFeh BiOipnd RAR25 3052 ALt lemean{ii@ TlubulpkiarAraceut i cal s) ;
G Nahj I I R Rx

Cevovi i n ( REPABH oo (Rscimonigs NS6 bORRel wrTE) Crage b me

(Ri bozyme 1RRAai SEC-GRi TICAS §067 ahaltrmasoMf MERAHQ(PE’IR@HHhéhes RsGrdtd) talsen
(Scheri ng- Pl ough); Rebetron (Scheri ngg( Ri bavirin_(Schering-Pl ough);

PEG | nt r on/ pyaves PRE264 19ad WS- 29104 Kazw fI‘FrU@B’@FS@VbJrH (Kpr3s Ptateser ono) ;
| FN-J3 /E'V%%Rérs(tﬂ @I\%b&amﬂx T@%B@(HSHB%§@TO §0310T NREY, bd%ﬁ Padest 497

(Vertex Pharmnmaceu - 9501LY- ert ex ceuticals
Inc.); Omi Hogls I(xsﬁtmta)g Eijianolide)B, Lawlimalide, SRAL2 @@wwh@hcmwum)c&l%al SCH
503034 ( SChﬁJ ' Ipeg Hcsgih;titute, aeféooknogmna% S%ﬁgE’i"tP? 2 fAﬁéHQéytoskcleton/Mt Sinai
20 School of Medicine, also known as MF-569), Narcosine (also known as NSC-5366),
Nascapine, D-24851 (Asta Medica), A-105972 (Abbott), Hemiasterlin, 3-BAABU
(Cytoskeleton/Mt. Sinai School of Medicine, also known as MF-191), TMPN (Arizona
State University), Vanadocene acetylacetonate, T-138026 (Tularik), Monsatrol,
Inanocine {also known as NSC-698666), 3-IAABE (Cytoskeleton/Mt. Sinai School of
25  Medicine), A-204197 (Abbott), T-607 (Tularik, also known as T-900607), RPR-
115781 (Aventis), Eleutherobins (such as Desmethyleleutherobin,
Desaetyleleutherobin, Isoeleutherobin A, and Z-Eleutherobin), Caribaeoside,
Caribaeolin, Halichondrin B, D-64131 (Asta Medica), D-68144 (Asta Medica),
Diazonamide A, A-293620 (Abbott), NPI-2350 (Nereus), Taccalonolide A, TUB-245
30  (Aventis), A-259754 (Abbott), Diozostatin, (-)-Phenylahistin (also known as NSCL-
96F037), D-68838 (Asta Medica), D-68836 (Asta Medica), Myoseverin B, D-43411
(Zentaris, also known as D-81862), A-289099 (Abbott), A-318315 (Abbott), HTI-286
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ANA971 and ANA975 (Anadys); R1479 (Roche Bi osciences); Val opicitabine
(Idenix); N M1l (Novartis); Actilon (Coley Pharmaceuticals); Pradefovir
(Met abasi s Therapeutics); zanamvir; adefovir, adefovir dipivoxil,

osel t am viWwQ 2009¢232abi ne; gancycl ovir; val gancicl ovir; H€EAHSRNSHE667

ri mantadi ne; relenza; tam flu; arnantadigge; 25entecavir; and pleconaril.

QO her anti-parasitic agents that can be co-adm nistered with the conpounds
of the invention include, but are not limted to, avernectins, mlbenycins,
| uf enuron, (discdaohapsiSEA- bilg aithphosgthietsels), (Wt D+8AB UE(Zeatafig) BrE1Ie 8,

qui nacr i ne, UspizbiScabts tRED: Babsramiaghnp E@agfdé&”%@%ﬁ-ﬁﬁdfﬁ%ﬁ%‘i%”’

bovi ne di al yRal Rede@k D¥ihfess dhd ISR-25081 PR chl oroqui ne phosphate,
dicl azuril, eflomthine, paronomycin, pentam | ne pyri met ham ne,

spi ranyci n tri et hopri m sul f anet hoxazol e, al ben azol e C]UI ni ne, SUBSTI TUTE
SHEET (RULE )26) ApihInfsefiveoeentsdssiul b ombmg y the, pounds af tre e

tetracycti ngepydd et han ne-sul f adoxi ne, mef | qu| ne, doxycycl i ne,
proguani |, clrindamycin, suramn, nelarsoprol, dimnazene, nifurtinox,

Spi I oar sor apgs, Nh@ggg%é&k Bhat Lo Mdnﬂﬁl’ste}e@(ﬁ%lﬁ& amg Hihe

sti bobgl uconat e 'ucam ne anti nonate ot e Icin B, allopurinol,
itraconazol mvemdnhadum buteare detplﬂmml to, f®lyene mtfuwedﬁ(e,g (ahwhoitehclora;zd;l n,
roxi thronycin acrine, hydrochl ori de,

id
st me. borya R RE S5 R pefBld ok Stont-ol, S Rnsone, FRDRRLHE ARG
prazi quant eposatdnagdlbasdrsnimle, Soridonnsle cDimMmie'Sewnazdla,loxMhazolmf | ammat ory

Agent s eful In nbi nati on Wth the oun of th vention 10ln one
enbod; mit F‘é?‘%i‘??‘% tergongaels: bHigspBazolt: gt fpeon %?f&fﬂ?ﬁ%ﬁpaéaﬁd. tions,
the other tRgHARE Wrbinafkle ﬂhcﬁ@ﬁn@ﬁll@oﬁﬁﬁh% gas%fu.lﬁglﬂoﬂic%ﬁﬁ?ﬁl' @&l463),
anti-infl ammat orgma gent. Particularly useful non-Steroid

anti - i nf | anfridyda @géhﬁ’éwiﬁﬁﬁblgua@ﬁﬂwm cighopirppnlamingy tokaaftate, intaathgoal, n|

i buprofen, (] benoxapr of en, fl urbi profen, fenoprofen,
f I ubuf en, ﬁi:%lgﬂ %‘%«g%ﬁduﬂ % gn pi roprofen, carprofen, oxaprozin,

pr amopr of eng h]e?ﬂ{[) Rig a?ggenksrthmggwgﬁmm&am h AT RRLRL Ryl | apr of eni c

aci d, flupro oXI ¢~ acl acin _
zonepir &, imexmcmam;luda tatrae¢ a@ulnmmlae,matfadrugs (efg,nstulfamanmde)l, fodiameid, oxpi nac,
quf nam c n|flum aci d,

'[rgr 1? gﬁg]mcca%f@?% rpag !F T%’?‘?Q@%“,m)f E‘ﬂ? Tastamy (€ gpPF%?ﬁﬁ'l?iﬁFpl?tf&B%' i soxi cam
aminoglycosides (e.g., stretomycin, kanamycin, neomycin, gentamycin), tetracyclines
(e.g., chlorotetracycline, oxytetracycline, and doxycycline), macrolides (e.g.,
erythromyein, azithromycin, and clarithromycin), lincosamides (e.g., clindamycin),
20  streptogramins (e.g., quinupristin and dalfopristin), fluoroquinolones (e.g.,
ciprofloxacin, levofloxacin, and moxifloxacin), polypeptides (e.g., polymixins),
rifampin, mupirocin, cycloserine, aminocyclitol (e.g., spectinomycin), glycopeptides
(e.g., vancomycin), oxazolidinones (e.g., linezolid), ribosomes, chloramphenicol,

fusidic acid, and metronidazole.

25  Other anti-viral agents that can be co-administered with the compounds of the invention
include, but are not limited to, Emtricitabine (FTC); Lamivudine (3TC); Carbovir;
Acyclovir; Interferon; Famciclovir; Penciclovir; Zidovudine (AZT); Didanosine (ddI);
Zalcitabine (ddC); Stavudine (d4T); Tenofovir DF (Viread); Abacavir (ABC); L-(-)-
FMAU; L-DDA phosphate prodrugs; B-D-dioxolane nucleosides such as p-D-

30 dioxolanyl-guanine (DG), p-D-dioxolanyl-2,6-diaminopurine (DAPD), and B-D-

dioxolanyl-6-chloropurine (ACP); non-nucleoside RT inhibitors such as Nevirapine
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salicylic acid derivatives, including aspirin, sodiumsalicylate, choline
magnesi um 20trisalicylate, salsalate, diflunisal, salicylsalicylic acid,
sul f asal azi ne, and ol sal azi n; para-am nophennol derivatives including

acet am nopWer0®@W@32dhenaceti n; i ndol e and i ndene aceti c FAdVEPR3008j0pbUdi ng

I ndonet haci n, sulindac, and etodol ac; +h¥9eroaryl acetic acids, including
tol metin, diclofenac, and ketorol ac; anduanilic acids (fenanmates),

i ncl udi ng mefenam ¢ acid, and mecl of enam ¢ acid; enolic acids, including
oxi cans 25( Whmhm}ﬂﬂME&a&nﬁm (Smstivay,Detotiiddicr{(Beicoptes); ppfeny | but azone,
oxyphent hart az al kanone | nc. nabu

phar maceut i 6@1 pr%\%uégﬁf ABIPLeAEETy ‘gfa%zwg}'é%gj sgﬂare "ﬁlrdérgaw[r,?]lg%g%? For a nore
detai | ed deeffirabiroRitéHavir BaqBAiDA ZE BMPa3D; Amblimitieh treatments such as

Anal gesi c- Anti pyretic and Antiinflammato Sg/ Agents_and _Drugs Enpl oyed in the

Treat ment ofEPESHR (ABGHEhGY R @BGiH CrAZ e Torada B GHSyFedll Omsgd s of 30
Ther apeugi C?Fl'@%ﬁm@?edfc'ﬁ?crs ﬁﬂchIﬁ@'ZO@h?ééehﬁHQerm %m%é%ﬁ(ﬁn@gs 9th ed

1996) and d en R Hanson esic, Antipyretic and Anti - | anmat ory
Drugs in suernmcﬂtElcSHEEwn(:gaUnE) szerome (foblofioasda RRC)UBSIeE (609667 - | |

| - Rem ngt C 1221 (AR
Gennaro ed. ?@mﬁg‘cﬁ&l@%? %ﬁ? /E‘bgfaté/ l"n@r fﬁqﬁéﬁ"\é?e gi(éegﬁﬁgference I n
their enti r éloffesan-1 Rape); iVeeliferon (€lagySmiteK fire);oh befegince (ignard@éromet he ot her
t her apeuti c _agent I stam ne st am nes i ncl ude,
but | ot not SRR S X Bovaii N Hamm g e S B v deals);

desl or agdi l[ﬁsoﬂ(Iﬁ&@ﬁbvﬂérﬁﬁbéi&ca]@hh@f‘ RRAME (AFBMEne HRHOmEysdn X1 ne,
pyrilam ne, pronethazine, terfenadine, doxepin, carbinoxanine, clemastine,

tripel en narri(IEi@fMEW)}mﬁeﬁW éﬁﬁ%e(ISIﬁﬂ}ﬂ@WﬂtWéls Tasy)s W T+ 098 (Japar Tpbacae,
it ur o8 1 har g AR CRRe Mitay B PRGNl SEDEN Qi PRUASERARALE™ (e
Goodman & GUivair msblﬂjﬁrmanﬁhann@who@ Iobn B&daxm’(R@eae&peDWOLvsu( 2001)
cgrlt |5(7:osgg£ @Jgggh(agﬂ -da I?’B‘é% @%‘ﬁlagoh%&ggrtﬁ?s)b B ude uc&%?r E): gglkcejfs (such
as cycl ospo thcamldalEKﬁQﬁah A [Sthetip- maglggBEGau@dsh @‘éhﬁi&-@tﬁw ine
gent o (wuc Regra S HoyBh TSP s Kb HoRs ek hﬁﬁ?@?“'@ﬂ%ﬂuﬁhky;ﬁé' "
gf%g!{ ?gggts gﬁﬁ@ﬁﬁ’gﬁﬂ’ou@ﬂl Z8daaimh @c@@%ﬁ&oﬂéﬁlﬁﬁﬁr&é)‘qmaﬁ MRz APPEREdsfticRnd

T erapeutlcs); T67 (Tularik Inc.); VX-497 (Vertex Pharmaceuticals Inc.); VX-950/LY-

570310 (Vertex Pharmaceuticals Inc.); Omniferon (Viragen Inc.); XTL-002 (XTL

20  Biopharmaceuticals); SCH 503034 (Schering-Plough); isatoribine and its prodrugs

ANA971 and ANA975 (Anadys); R1479 (Roche Biosciences); Valopicitabine (Idenix);

NIM811 (Novartis); Actilon {Coley Pharmaceuticals); Pradefovir (Metabasis

Therapeutics); zanamivir; adefovir, adefovir dipivoxil, oseltamivir; vidarabine;

gancyclovir; valganciclovir; amantadine; rimantadine; relenza; tamiflu; amantadine;

25  entecavir; and pleconaril.

Other anti-parasitic agents that can be co-administered with the compounds of the
invention include, but are not limited to, avermectins, milbemycins, lufenuron,
imidacloprid, organophosphates, pyrethroids, sufanamides, iodquinol, diloxanide
furoate, metronidazole, paromycin, azithromycin, quinacrine, furazolidone, tinidazole,
30 omidazole, bovine, colostrum, bovine dialyzable leukocyte extract, chloroquine,
chloroquine phosphate, diclazuril, eflomithine, paromomycin, pentamidine,

pyrimethamine, spiramycin, trimethoprim-sulfamethoxazole, albendazole, quinine,
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antibiotics (such as rapanycin, actinomycin D, mtomycin C, puramycin, and
chl or anpheni col ), human 1gG antil ynphocyte globulin (ALG, and anti bodi es
(such as anti-CD3 (COKT3), anti-CD4 (OKT4), anti-CD5, anti-CD7, anti-IL-2
recept or, W®2009QPHKa/ beta TCR, anti-I CAM 1, anti-CD20 RGHUIRREHPI667
anti-1L-12 and antibodies to 20 i munotld®i-ns). E. Conpositions and Met hods
for Adm ni stering Therapies The present invention provides conpositions for
t he treatnent, ciprophyl axis, and anelioration of proliferative disorders,
such as cangemniding tefragysdiog,fiycimethaminersladoxine orefloguing, slaxyaynlbns, ses one or
nore conpou f. I nvention r r | .cal.l s5ac salt,
sol vate, cl g?ﬂ%?%?%fcnﬁ%/ag}ygﬁég‘g%niﬁlro&lragsé)Bfr}ﬁ’edg@grﬁy#dﬁ’ sziagnlfuor%‘1 é’r"asé’ﬁg%g(?}%eeﬁt, a
conposi t i onketbcdragole,teditafine 16enfatin,sediumneibobglumnete N apdiy glat dnginor

t herapeutic agents other tha conpound of the entign, or a
phar naceut i é% rf‘?/“"é%é@ﬁﬁ%‘ﬁ"l“é“ gagltl",p“g'g?lvﬁlfaé?naﬁ‘?lﬁ’ts’r‘ll:lfg‘%{‘éz,m?aﬁﬁﬁ’sﬁf’%, prodr ug

thereof §n aiabhhteCORMMITBRN, rékithAIIRREH, bloaqudhe,lpAnb i, fidida9fleCONPr | S€s one
or nore conpounds of the invention, or a 30pharmaceutical ly acceptable
salt, sol vamepawingthydraechiorids gmgties, pelypnisgpwgyt Hevaside, papmonkeinor nore ot her

hyl [ 4 L ] h nbodi , he SUBSTI TUTE
0 DAY 2L Sl SRR GBSR ot erbod et (he ST
compri ses. agfomPRHAl B NbRS MM Ol AL ARERLA] AINnRRESP' 201 ©

phar maceut i ik the 8 madsloétl&anvénéib di l uent or exci pi ent. In a preferred
enbodi nent, a conposition of the invention is a pharmaceutical 5conposition
or a single unit dosage. form Pharnaceutical. co itions and.dosage forns
of the N ekt Pistert BRERFG Loe 1§ PAREREGE i ARTPERAPET ARl e
amount s andofher giﬂdapéxﬁiifaigéhtwfbeg stéyidtonathoA-s@roiga aﬂﬂﬂ&l’ﬂb&ﬁﬂﬂéﬂyfaigkr%t. _
conposi tion_or, dosage form can be used to treat or, prevent proljferative

di sorders, S#ERuIaEY E%ﬁf@éﬁofl'sﬁ’@fl@@%‘@%W%@@GF?‘E’&PQE%WEW@? P?fﬂgnléﬁqq dosage
forms conpr i gsdrif, GRRRSEE @élofeﬁiﬂéﬁoién%}ben%%p\’&feh flurBiprdFer) RopRAGHT | cal |y
acceptabl e prodrug, salt, solvate, ‘clathrate, hydrate, or prodrug thereof,
optional |y flnbufi teardfern indoprefem pireprofeny earprafent oXxanedzing prampprafeiont s. The
phar maceut i L1 R, t W= e | t - 2 manmal
N th an s nf oSSR SbLcRien SARoRS, HARHpRs OREERN: Aot WERE

i ncl udes onecidyindmnehail]istlindag|tolinztin cpeepirac, dgpints zidemetacmsacemetaoin, nor e

addi ti onal nt.i -i nfective agents . .. . .
?enrtlazac, clledanac, oxpugac, efenamic acid, meclofenamic acid, flufenamic acid,

niflumic acid, tolfenamic acid, diflurisal, flufenisal, piroxicam, sudoxicam, isoxicam,
salicylic acid derivatives, including aspirin, sodium salicylate, choline magnesium

20 trisalicylate, salsalate, diflunisal, salicylsalicylic acid, sulfasalazine, and olsalazin;
para-aminophennol derivatives including acetaminophen and phenacetin; indole and
indene acetic acids, including indomethacin, sulindac, and etodolac; heteroaryl acetic
acids, including tolmetin, diclofenac, and ketorolac; anthranilic acids (fenamates),
including mefenamic acid, and meclofenamic acid; enolic acids, including oxicams

25  (piroxicam, tenoxicam), and pyrazolidinediones (phenylbutazone, oxyphenthartazone);
and alkanones, including nabumetone and pharmaceutically acceptable salts thereof and
mixtures thereof. For a more detailed description of the NSAIDs, see Paul A. Insel,
Analgesic-Antipyretic and Antiinflammatory Agents and Drugs Employed in the
Treatment of Gout, in Goodman & Gilman's The Pharmacological Basis of

30  Therapeutics 617-57 (Perry B. Molinhoff and Raymond W. Ruddon eds., 9" ed 1996)
and Glen R. Hanson, Anaigesic, Antipyretic and Anti-Inflammatory Drugs in
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151 n anot her enbodi ment, the present invention is the use of a conmpound of
anyone of the fornulas disclosed herein for the manufacture of a nedi canent
for treating a manmal with an infection. In another enbodi ment of the
present i nW&RPWI3IE a pharnmaceuti cal conposition conprP@i/kHgpoesAeMmEpound
represented by any one of the fornul as- Hilscl osed herein and a 20

phar maceutical ly acceptable carrier. The pharmaceutical conpositions can be
used in therapy, e.g., totreat a mammual with an inflammtory or inmmune

di sorder. | ReowegtentiddiSoente, atﬂfeagkamﬁﬁh@micﬁé(bllédahiﬁeknli(mi(ﬁmhames one or

nor e add|t| th ut| such a addi ti

anti-infla g*@ idgﬁﬁ ‘&6ﬁ§%%¥b%BF8 Hﬁﬁﬂﬁ”ﬁﬁﬁ?@gghw?ueﬁgﬁﬁmanother
enmbodi nent , |nven ion he use, of . a ¢ ound of ,anyone of the
Foredl ne™ B Bty GARE disrdS AT St abe IR e Rt b B T ent i g
a mammal W htilsiftainiel U¥eR aiitthi@imingd iﬂblﬁwfb@tﬂ-bﬁetrldﬂfted)tb beftadiegat ment of a
mammal i n need, of i mmunosuppression. arnaceutlcal .conposi tion of

the i nveRti GRHRZNG, &Wlfﬁ“a@'éﬁ Qeélor?éadwn?jabmv@amm%cliﬂ@@ gurftiehded route of

adm ni strat i.Qfre pﬂg{ d fnead r but are
SUBSTI TUTE SHEE (RUL 2é“) ind, PripfheRins SR Me! BB, LBTRUEminELL 270
limited to, cleanastines trifielenparging, rompkanémmire, hydﬂox}ad@rmlizins,umhzlmeous or al
(e.qg., inhal ati i Nty ana transder na ica transmnmu osal and
Fectal adn SrepPeRading bREERB s, o RRSURL Bl BBtk B

formul at ed ithersofCc Bodamos: d/utatllled dedetiprien ¢ apeiRiStamiies Ae d;oraﬂ:aﬁﬁr&ocemm;ﬁal
conposi tion _adapted f rave subcut apneous, Spntramuscul ar, oral,

i ntranadyl (ﬁ %@W”Z%P%&fﬁrh‘?sﬁ? W9¥’Esmrlﬁ%'e§71d9 efh a preferred
enbodi ment, _a pharnaceyti cal COITpOSI tion is fornulated in accordance with

routine prolBEPRIPPISSSI VS AFCHT AnrbwlrE urarorHeQids. sprtigasteraids (fvah apRredrisones; ngI e
uni t dosage of 95iEedbl)t Teh BMRRErS &’ﬂcl@ﬁsecyélé's%&m £ 2hPFK 0S| purifdaRRABEs (€. 9.
nasal, sublingual, vaglnal buccal rec , parent éral (e.g.,

subcut aneoussuch as 2zathéopsing (Inyerewd, pydmidise enaags ($ur¢ s pxteting arabineside),

tosage | or ma1ecfl aberRSHE! I AR PRt Bhihud fy R b AR 00 Do

such as 1§of t:ycelbp}msphangdzé)afoﬂm acid pstat@sistsqauches aminaperinesd niedmws);

di spersions; _su rles oi nt nts poul tices past es;
powder s; 8%‘3‘? ﬁ%ﬁ G FAPAMY PR3 P%m?%?’ut‘f) J(S’Hg”cm p@mmr‘aé% bsol's (e g.,
nasal Sprayem@rampmhﬁb@m Sbbumagege, mﬁllmhdcﬂ@gmemléimmnauhﬁmies (§weh oral or
mucosa] admi ni st ient. includ ensions (e.g., agueous

ration S
or non- aquedud- P@GKQQ&@&@H&%@KW a‘f‘hgwét@r“ éﬁﬁ agfidha? regpen rer - i noi |
liquid enul % Bhdta TEN, Whii S0AM- ANt H2d (l@itux&'r)QMltﬂILdP.?%QﬁanE%JTEs fpui tabl e for
parenteral adm nistration to a patient; sterile solids (e.qg.,

cryst al R0ne immuagfoxipilous sol i ds) t hat can be reconstituted to provide

| i quid dosage fornms suitable for parenteral 20adm nistration to a patient.
E. Compositions and Methods for Administering Therapies

The present invention provides compositions for the treatment, prophylaxis, and
amelioration of proliferative disorders, such as cancer. In a specific embodiment, a
composition comprises one or more compounds of the invention, or a pharmaceutically

25  acceptable salt, solvate, clathrate, hydrate or prodrug thereof. In another embodiment,
a composition of the invention comprises one or more prophylactic or therapeutic
agents other than a compound of the invention, or a pharmaceutically acceptable salt,
solvate, clathrate, hydrate, prodrug thereof. In another embodiment, a composition of
the invention comprises one or more compounds of the invention, or a

30 pharmaceutically acceptable salt, solvate, clathrate, hydrate or prodrug thereof, and one

or more other prophylactic or therapeutic agents. In another embodiment, the
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The conposition, shape, and type of dosage forns of the invention wll
typically vary depending on their use. For exanple, a dosage form suitable
for nmucosal administration may contain a smaller anount of active

i ngr edi ent W9)200¢3#14n oral dosage formused to treat thRCEESOS0AWGTat i on.
This aspect of the invention wll be r€dddi-ly 25apparent to those skilled in
the art. See, e.g., Rem ngton's Pharmaceutical Sciences (1990) 18th ed.,
Mack Publishing, Easton PA. Typical pharmaceutical conpositions and dosage
f orms conpr cempesiteoncompises aconipourhoitthe Bwentionl er apteirpacsnticallyracceptable known
to those ski] |0 r f._phar nd_nen-|imting ex I of
sui table oxcibrOn ARl byfeslO R meRE AREF PR SR e i en
i s suitabl ecdreier, il pogigien. i nto a pharmaceuti cal conposition or dosage
form depends on a variety of factors well known in the art including, but
not SUBSTI TJJTE SHEET (RULE g6) V\D.§0094 gZSlePCT/U 008/ (%ugl?é67 - 114 -
limted to, THE® CAORAIMAR A FMHBY UPLO B IVHRTON 1h R PUIEH W ed to a

pati ent . 5 FoeoByaintr aQirle WIsdE Sl OB Plddmbiceaticdl 20hpsitidRYng Qodagé N
exci pients not suited for use in parenteral dosage forms. The suitability

of a parti cfires oblEiipyeaHen pryPrigeSse aLPHacRchYF nErdispisdp Falativg@moyats and

5i ngr edi ent g, m.%g@ : k1o sone
active ingrﬁﬁ“gﬁgégq’c‘gn e g%@%ﬁ%ﬁ%@%%&ﬁ%%%?%ﬁg%@%% h?%}gp{agct ose,
or when expbsustdttotreitoe prevéutproldfenanvgy dishrders,sutthast capcarp Preferqar i mary or
secondary am nes .g... Ndesnet hyl.venl af axi ne_and

NG desro P TaeTed somResidRany ab fRt Brak emefcssmngind b fouma -

a80ﬁ| eramed(wm),locﬁmqmatm' 'mmi@ﬂp&eﬁgp?mdphdr?é]isslt,ismﬁ/&f&]; &l@tﬂ\ra@&)ﬁ?c:fﬁﬁ$?re5 f
10pharmaceutical co sitions, an osage.fornms that contain little, if any,
8ot ose.  As PRSI (RIFSh APIGTALY inerombMadien 34t opF BemorrddEiopRLCtivHaE B RpUNt of

| actose present, if any, is insufficient to substantially increase the
degr adat i onThé@plRrRbcetica @bing6sitidiBcasbeided id-ﬂx@ia?ﬁ,&zﬁ.h@&reﬁ%@ﬁlh{al apg of the

i nvention can, conprise excipients that are well known in the art and are
listed, forabipseHpe, In eneiembodingnt, thephigeenspiical esspposdion(inctrdesape 950N ) . | n
general , | agifi§sial heRpEREUREAL) AOPasCRHIRE hidvfe AffittohSl AdtGhftifdgntsd
15  In another embodiment, the present invention is the use of a compound of anyone of the
formulas disclosed herein for the manufacture of a medicament for treating a mammal

with an infection.

[n another embodiment of the present invention is a pharmaceutical composition
comprising a compound represented by any one of the formulas disclosed herein and a
20 pharmaceutically acceptable carrier., The pharmaceutical compositions can be used in
therapy, e.g., to treat a mammal with an inflammatory or immune disorder. In one
embodiment, the pharmaceutical composition includes one or more additional
therapeutic agent, such as one or more additional anti-inflammatory agent or one or

more immunosuppressant.

25  Inanother embodiment, the present invention is the use of a compound of anyone of the
formulas disclosed herein for the manufacture of a medicament for treating a mammal
with an inflammatory or autoimmune disorder or for treatment of a mamrnal in need of

immunosuppression.

A pharmaceutical composition of the invention is formulated to be compatible with its

30 intended route of administration. Examples of routes of administration include, but are
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binder/filler, and a lubricant in pharmaceutically conpatible and

phar maceutical |y acceptabl e anmobunts. Preferred | actose-free dosage forns
conprise active ingredients, mcrocrystalline cellul ose, pre-gelatinized
starch, andORB@AS¥ILm stearate. This invention further BMIMHIHEHLWE

anhydr ous pharnmaceuti cal conpositions angd-20dosage forns conprising active
i ngredients, since water can facilitate the degradation of sonme conpounds.
For exanple, the addition of water (e.g., 5% is widely accepted in the
phar maceut i cat limittdtoaparenterel ng. , dftrayemis Aniradgrhalngpbetancoss,oradegi-n order to

determ ne ch uch el f=lif h il

o oy on AR Itfahsidl, FiofRa Rkt dnfimPls ki R lAcefiifHron
Stability: ®Bib®gdciHlcembdditiat!the comptditionds fonﬂﬁl%ﬂ@‘,lehccaﬁiak&r with\boutihg, 379- 80.
In effect, water and heat accelaﬁzrate t he osition of gorre conpounds.

Thus, the ePFRSEFUTsYasgRharmaeulica sompASYion Op ity eRpB A YPYS cance

since nDkSt G ARANAT ofdl Fhetinksa] 8F t%pﬁﬁ’l@@fﬁﬁﬁﬁtrﬁi&ﬁ%’ﬂﬁrﬁﬁr%ﬁn@é&r T g prERdHHqact ur e,
handl i ng, packagi ng, st orage, shi pment, and use of fornulations. Anhydrous

phar maceut i @allbo iowenb s ipharowee tisal evmpagition isrfapnudated ineaceordanceivith reliinge 30
prepared usin stiﬂf B{B%uﬁﬁeclé@‘ﬁ’dm %ﬂ%ﬁtoﬁﬁﬁaﬁ'b@i gg i ngredi ents and | ow

noi sture or pf R di condrtrons arnaceutt c nposi ti ons and dosage
fornms that SUBSTI TUTE SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 -
115 - conpr iSeeld ait dvsageadnunsef the awentonarastitble fcbmgaleuhhmal (tzlgamasab,rrpri ses a
primary or second pne.af ferabl us if sg,gstantl cont act
ot i o uPERRGovRef Gl oar e o Bt PR ety R R T G o
storagelos aﬁaﬁ@hadtraxﬂﬁscanhmlmmanaimy pEe&siérmal acmmﬁsﬂndn 01 patiedt) d be
prepared and stored, such that |tsﬁ§b nhydr oys, nature i s mai ntai ned.

Accor di ngl y Examplssiefpsagedappsineiudpdubarg ngt lunitedg) (ablets: ieapfels; sa8PWe mat eri al s

known to prey@nis soK PR R1did MBuRds; Skl tthﬁhest rb%yng%ru@%rsad?@l uded in
suitable fornulary kits.  Exanpl es of suitabl e packaging i nciude, but are

not limted smmomt@wmmtmmsywq&asm (pasilticss); phstest p lers) dressigss eTegwY ai ner s

(e.g., vial ﬁ tegl Eo%l?&’ns%%l%ﬁ%s agl%gol pnﬁgi Cflﬁgags gflomill- grs?,rgg@ tilﬁ)&'désldéé her

enconpasses SRS PRCeUt T 05| I se one
or norelﬁ:onﬁmnmdmtablvaﬁor nmdimcmutdsel adaﬁmsihanomm abataemt dndlidieg susgamdanent will
deconpose. fuch are referred to "stabjlizer"

bu

e ® ol & R A R palfbug Do Subitdirs - bureE 588y o7 & Salerr
buf fers, or ofaighidRuhl £érs), sdlubbay, 288 3aS; IkRiid@osage forms suitable for parenteral

administration to a patient; and sterile solids (e.g., crystalline or amorphous solids) that
can be reconstituted to provide liquid dosage forms suitable for parenteral

20  administration to a patient,

The composition, shape, and type of dosage forms of the invention will typically vary
depending on their use. For example, a dosage form suitable for mucosal
administration may contain a smaller amount of active ingredient(s) than an oral dosage
form used to treat the same indication. This aspect of the invention will be readily

25  apparent to those skilled in the art. See, e.g., Remington's Pharmaceutical Sciences
(1990} 18th ed., Mack Publishing, Easton PA.

Typical pharmaceutical compositions and dosage forms comprise one or more
excipients. Suitable excipients are well known to those skilled in the art of pharmacy,
and non-limiting examples of suitable excipients are provided herein. Whether a

30  particular excipient is suitable for incorporation into a pharmaceutical composition or

dosage form depends on a variety of factors well known in the art including, but not
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15Phar maceutical conpositions of the invention that are suitable for oral
adm ni stration can be presented as discrete dosage forns, such as, but are
not limted to, tablets (e.g., chewable tablets), caplets, capsules, and

| i qui ds (eW§.200%02831dr ed syrups). Such dosage forns contRGTAUPEHEL6ET i ned
amounts of active ingredients, and may- bd -prepared by net hods of pharnacy
well known to those skilled in the art. See generally, 20 Rem ngton's

Phar maceuti cal Sciences (1990) 18th ed., Mack Publishing, Easton PA

Typi cal or allinitedde,dhe weyrin wiiich the dosage ferowilblpecadpriripigred do BpateestrbFeri ng t he

active ingr %Qg:ﬁﬁ'lE(éer clog%%{%?@g{@&ﬁ%t%bl‘%&.trﬂn?ﬁ:{ogcﬁ?&ci Retes @%hi?éd%{ yfqfording

to convention phar na conmpoundi niques. Cipients can take
a W de var i gasentztal dosags fategendi ng on the form of preparation desired for
adm ni stration. For exanple, 25excipients suitable for use in oral liquid

or aer osol sage. f.ar include, but are not, limted to,.-water, glycols,
oils, al cohg‘lﬂé3 ,Sglﬁa}bél%gfﬁﬁ“ﬁ&@ﬁlié&lp&négg?{eg? F%%CQEOSEW s@S‘FIgF f"%]tbveagent S.
Exanpl es 5of igptedipitein the dovagafir®. For exismpld, thesdeborfipaitédn cfesmgectfver ns (e. g.,
powders, tablets, capsules, an&{ capl ets), include, but are not linjted to,
st ar ches, Sdlggg?dg?ntgfjgéaﬂaﬁﬁga@ B "Fgr(lﬁgﬁqg)l%i su lactose, or when exposed to

2009/ 023211R6T: USZ00SARIRGE harkbpriodrihdly BF ¥Shlay aineeldgihose, dil uent s

granul ating agents, lubricants, binders, and disintegrating agents. Because

of their easlesmgthdeenlafpsine and NMN-didesmethydventafaing) sud pastiqubgslycssieseptiblago nost

advant ageou ral L L. far i i . i Lpients are
enpl oyed. I? u%o%g?lgrg%,ﬁ%?%mo%gfoga;E%BSequ%na btgﬂbl)ﬁ/é%ﬁ 3‘?\?]%ér°§'p§§(;sgkeous or
nonaqueddqs tpharmacentiesl coSypokiticmssagelofage farmsahat bentpindinde, éthnpylaetose. AAs t he

nmet hods of phar,macy.. I n geperal har mageuti cal conposi ti ons and dosage
forns are pr“é‘iai%l’eéﬂx’ﬁge [‘?Hﬁf %ﬂ?ﬁ?frﬁﬁd’lﬁﬁ‘? {hé’ IWOHM?E?%CPF%CIHC‘? Pl 18
i ngredi ent s imuftitidni eikuBstamially Shcreasé tHele¥rabitionded of oh hdlive aigré®ém, or both,

and then shaping the product into the desired presentation if necessary.
10For exanpll@stoge-fregpomposisignpef the iyanticd 93y comprisesyeipisatsshat 3 welhinown

Conpressed §aklahSinG 3R lEfedeo?]??%rﬁmﬂﬁ,g}{ tHeATR! ﬁ%h@&pﬁdmé? dpi@Rpnpachi ne the

active ingredients In a free- formsuch as p ~or granul es,
opti onallfy X¥X&d Injgeteralnlaetss-fyéccsompobitodecdmpaist ettive drgredientrde by nol di ng

in a suitabl in 1 f i d wth an
mert 11 qui drge ot bt 5 SRR b BRI IRENERT 01
dosage f or maca@ptablanionusn Praferrédiadtosteliechlobagarfernmodomprise acide igrediemsger s,
fillers, disi.nt ergra@.ts, ﬁﬂd | ubri %gnl Si Bi ﬁ’(éﬂ%rs suitable for use in

phar maceut | CUFFOEENBUILE FeIBHeseRIE-eaBEnised Stae vt MABAGRM™ 8§ 2%r o not 1 mi t ed
to, corn starch, potato starch, or other starches, gelatin, natural and
synt heti c QU ifumtioR furtheAticampadely anhivdrdogs piaiaceatigl Borap@sitichs and her

al gi nates, powdered tragacanth, guar ,‘?um, 20 cellu o_ﬁe atgd its derivatives
(e.g., éPhyrosagr feIMsSemPEpg aftysdnesedienis. since Weishsamaeihipte Bedrgipddiancal ci um

sodi um car bexrydiRd fbrhpotRld. WHop e Lampl B hy¥dditn dT¥ated ké.?.?ﬂ%) ity lac&eptdaul ose,
pre-gel atinized starch, hydroxypropyl methyl cellulose, (e.g., Nos. 2208,
2906, 2910) in the phasrageytigall artsas a alepnd Gfsemulatng lengdtamdstoragean eder to

determine characteristics such as shelf-life or the stability of formulations over time.
See, e.g., Jens T. Carstensen (1995) Drug Stability: Principles & Practice, 2d. Ed.,

25  Marcel Dekker, NY, NY, 379-80. In effect, water and heat accelerate the
decomposition of some compounds. Thus, the effect of water on a formulation can Be
of great significance since moisture and/or humidity are commonly encountered during

manufacture, handling, packaging, storage, shipment, and use of formulations.

Anhydrous pharmaceutical compositions and dosage forms of the invention can be
30  prepared using anhydrous or low moisture containing ingredients and low moisture or

low humidity conditions. Pharmaceutical compositions and dosage forms that
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Suitable fornms of mcrocrystal line cellulose include, but are not limted
to, the materials 25 sold as AVI CEL- PH 101, AVI CEL-PH 103 AVI CEL RC-581,

AVI CEL- PH 105 (avail able from FMC Cor poration, Anerican Viscose Division,
Avi cel Sal W& 200023218 Hook, PA), and m xtures thereof ORCTERLIB0PW6Di nder i s
a mxture of mcrocrystalline cellul oselland sodi um car boxynet hyl cell ul ose
sold as AVIOEL RC-581. Suitable anhydrous or |ow noisture excipients or
addi tives include AVICEL-PH 103J and 30 Starch 1500 LM SUBSTI TUTE SHEET
(RULE 26) wonpiwdagogand pOvastspoagive frgssljent that qomprisgaapli@aryd® fillers

sui tabl e for i i | ¢

di scl osed hé?céﬁér?]ar}' %@F%ﬁg%ﬁe@gf%ﬂﬁgfoufl m {Sg%{tlial&mlt%a gﬁ%,ﬁh %%F%%Er%ﬁ (ggﬂs)onat e
(e.g., granbhedityrdupoguianyiactoriog, peckaging| dridfee swedgeus agpectegpowder ed cel | ul ose,
dextrates, kaolin, mannitol, silicic acid, sorbitol, starch,

pre- ge! at | ey S ar Bt At SR RERA e TSl A08A 508 flfer 17

phar maceut i I'ons o picalTy present i'n from
about 505t oastydrdus AStureis ghuintpiaed: eAtcoedinglireanpyroweaentosiciahs are predalily on or

dosage form Disintegrants are used in the conpositions of the invention to
o ov e 1 abPEAREET LTI P ST B LS B R o BEUHEY A onment
Tabl ets thaincAR08 & fhithBIe fefflary RAY. SERL G suifBle [HcRdghSHEIREE buflarg t OF age,
while those that contain too little may not disintegrate at a desired rate

or under t heotdisitgddd, heometiqallp sealedifhils plagties aifit dgse gontainens ke g.oFialshsi nt egr ant

that is nei : oo little to detrinmentally alter the rel ease
of the acti bﬁﬁ{ir g?gsdlg%gr:]{lglg%cgg'l d be used to formsolid oral dosage forns of

the invention. The anount of disintegrant used varies based upon the type
of for mh@ at Thninvemtibni fyrthel coeminpagsedipbarorapgutical compositions apfl dosage fermg thati | | i n

the art. Typical phar utical {.i.Lan ni.se from .5 to
about 15 vergneissRPEanRon i fiblnBaRaRIkt BT E BT bRl BBMD 2boue s
wei ght per ceiil dabmposd. rEvel canpounids,sititlege agférsed th hibretroas “Babilizad indude,

phar maceuti cal conposi t.ions and dosage forns of, t i.ovention include, but
e ot 111 Y RO TRl O AP g & siepare i BRI Bomitunesog
m crocrystalline cellulose, croscarnell ose sodium crospovidone, polacrilin

pot assi um $pdi uQrf DRkade Rpmicol at e, potato or tapioca starch, other
starches, pre-gelatinized starch, other starches, clays, other algins,

ot her cell uloses ums, and.m xtures thereof. Lubricants. that.can be used
b phar the e ptape i sBeRpnts il Ruiih Bk st s R ok plisGARe  ude,
but are not cd B8 grefinted as aidtreiclddb ik Fornal Qich AR BNESE WO ShiRad R] Ablefi(@gr, al

250i 1, light mneral oil, glycerin, sarbitaol, nmannitol, ol yet hyl ene

gl ycol , ot heevgblecahless), sirlels,capanss randdisids !Ge-g-aﬂ?‘gﬂredswpaﬁes,uchdlpage

hydr ogenat eghgg6ri&inlpfedeicm(nRd mouRt® 84ttive gredients, and may be prepared by

methods of pharmacy well known to those skilled in the art. See generaily,
20  Remington's Pharmaceutical Sciences (1990} 18th ed., Mack Publishing, Easton PA.

Typical oral dosage forms of the invention are prepared by combining the active
ingredient(s) in an admixture with at least one excipient according to conventional
pharmaceutical compounding techniques. Excipients can take a wide variety of forms
depending on the form of preparation desired for administration. For example,

25  excipients suitable for use in oral liquid or aerosol dosage forms include, but are not
limited to, water, glycols, oils, alcohols, flavoring agents, preservatives, and coloring
agents. Examples of excipients suitable for use in solid oral dosage forms (e.g.,

powders, tablets, capsules, and caplets) include, but are not limited to, starches, sugars,
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cottonseed oil, sunflower oil, sesame oil, olive oil, corn oil, and soybean
oil), zinc stearate, ethyl oleate, ethyl |aureate, agar, and m xtures

t hereof Additional |ubricants include, for exanple, a syloid silica gel

( AERCSI L 29@ 209p38¥lact ured by WR Gace 30 Co. of Bal tRGREWR0SNIIGET a

coagul at ed aerosol of synthetic silica (l6arketed by Degussa Co. of Pl ano,
TX), CAB-O-SIL (a pyrogenic silicon dioxide product sold by Cabot Co.

SUBSTI TUTE SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 - 118 - of

Bost on, MA) migngekrystadling esdluidsedduénts, igfanukatiolg agentsl lubricanity, bindenssandr e typical |y
used in an gamuNnt tc)f I%sts t han about 1 wei ght percent of the pharnmaceuti cal
conposi tions ot %’%é%gaé P81 ms into which they are incorporated. 2)Controlled
Rel ease Dosage Forns 5Active ingredients of the invention can be

adm ni st er edBebause ofithein lehsedf ndhadsmtion aatdetoandosapsldds represendhe imoes t hat are
wel | known tq those of ordinary skill in the art. Exanples inclu but are
not 1§ i ¢ ed P eRgsdrdosetaal S Une el i s ShRe gy 56 1 0. g0,
3, 536, 809; JdeS5R4Y, thR3ts cande &d@&ﬁoﬂsl&dalﬁ,agﬁéoﬁggnorﬁqﬁ@s 29BniqiesSikh 767,

5,120, 548, 5,073,543, 5,639,476, 5,354,556, and 5,733,566, each of which is
10 i ncor por &0&ge fsmsican by pieppied bnaw ofdirmedadsefehemnacy. dngensdlused t o
provide slo : sk j i di ents using,
for exanpl e%ﬁ?&?%&%@ﬂ@g?lﬁy ﬁ%gfﬁfﬁggg%}%s%hﬂ?ﬁag%cf n%%ﬁ)nngp%n ?es, gel s,

per meabl e nmentimaiely sdmosmpthe ectigdngedientswithiliqudenrrecon finely dividedsebdar t i cl es,

i , m.c nbj [ .1.h f. i.de.t he desired
ol oase pr of FEE I Gy fen i e RsaR bl iRt SRR I PErblE ©

formul ati ons known to those of ordinary skill in the art, including those
descri bdfl héoeexamplan tddet cembié prgpared ke tenpresionus enoling  Chmpedei vablets

[ di ent f.the i tion. The inventi t h ; i ngl it
dosage  or mELE RERTEY FOrorBH A R Gl ROt e e MEGRe T 3 19 e t o

tabl ets, capweuwigsforrsehdhaRpowdarchr@eiuRs Soptibadllyahked daftaf @xdipient. Molded
controll ed-rel ease. 20 Al cantrolled-rel ease pharmaceuti cal products have

a common go3abless canhsmeade by %ﬁ'dﬂggf%%laﬁabfeéwhiﬂpEﬂlxaléwfébﬁ'eepwr%ei r

non- cont r ol Lggl, G ASPRWith ArPiRert liYuid dGendse of an optinally designed
controll ed-release preparation in nedical treatnent is characterized by a

m ni nrum of drug substance being enployed to cure or control the condition
in a m AP nuixanpanel rinenigthatan hnbsadds o dewee fosms efithe drventien inglpdesl at i ons

incl ude 25exteRdRM 1RGitddtb ! Bindds, figrsMitifhe QP&ﬁquﬂ&%ﬂQ?BﬁJ&ﬁ%RMe f@nd
i ncreased patient conpliance. Mst controlled-rel ease formulations are
desi gned t o ussintphaimageytishecompoaitionnandriosage femsgngluds, byiceré nejdisdiedrieo,) t hat
pronptly pr C t es] [.e i ffect ual |
conti nual | y%&gllsgag%héggtﬁ gosggﬁéhr’%zrah@%{]s?%g}g#’ %e rlaﬁ]g?’ ﬁa%ur%iﬂﬁi?s gﬁ%@&ﬁusm%éz\%gs of
t herapeut i c acucia3 gl higirmtd, algindé fad,totley elgimres cpdvedectedragadanthclgedr ghingre. | n
order t 80 malce Eu (I)sg a;[u!l] }tg dgr?vgtslge%%.g., ethyl cellulose, cellulose acetate, carboxymethyl

cellulose calcium, sodium carboxymethyl cellulose), polyvinyl pyrmrolidone, methyl

cellulose, pre-gelatinized starch, hydroxypropyl methy! cellulose, (e.g., Nos. 2208,

2906, 2910}, microcrystalline cellulose, and mixtures thereof.

Suitable forms of microcrystalline cellulose include, but are not limited to, the materials
25 sold as AVICEL-PH-101, AVICEL-PH-103 AVICEL RC-581, AVICEL-PH-105
(available from FMC Corporation, American Viscose Division, Avicel Sales, Marcus
Hook, PA), and mixtures thereof. One specific binder is a mixture of microcrystalline
cellulose and sodium carboxymethyl cellulose sold as AVICEL RC-581. Suitable
anhydrous or low moisture excipients or additives include AVICEL-PH-103J and
30  Starch 1500 LM.
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of drug in the body, the drug nust be released fromthe dosage format a
rate that will replace the anmobunt of drug being netabolized and excreted
fromthe b‘B’W““%ﬁHE’WoI | ed-rel ease of an active ingredi FHtT/EEA8HET | nul at ed
by various conditions including, but notl7Fimited to, pl4, tenperature,
enzynes, water, or other physiological 5conditions or conpounds. A

particul ar extended release formulation of this invention conprises a

t her apeut i c&XpRplsp obfikgsmeuitable ferpseyn e pbarmageutisahrermpositions andidosagid of

formula (1) I 4 Erlfl:"l’ﬁ | . te,
hydrate, cl g?rﬁﬁgtl%?m%c?ﬁ%ég rugd’gg1 e%éo@hlﬁteggﬁg@%?ggﬁﬁ%ﬁo ﬁe(r)(lte' ér conprise
m crocr yst algtdnnks oepdwdeos miancrystaliing ceitaldsy, posdbned cobyl prep paxitnates Habhimel | ul ose
coated with a m xture of.. et cel lL.ul ose, and hydr oxypropyl net hyl | ul ose.
Soch ext enaeipigiulde R oo S R G Aaf AHR LSRR T2 par en
No. 6, 278, 1Bindei drefilRpin gHaliiac@htioud téhpdsiions 60thp ivehiish I8 Gyradally byeseigfier ence. A
specific corfjrt rol | ed-rel ease fornul ati on _of thhi S i nve{}%i on conprises from
about 6% t o TPELARGHL SUleRPaIt ISy dersrntiod thepbgrpacyuticel gqrppositigp op dosage

phar maceuti ¢gl].y acceptable salt, solvate, hydrate, clathrate, or prodrug

t hereof, by weight, about 50%to about 94% m crocrystalline cellulose, NF,

by wei ght, and optionally from about 0.25%to about 1% by weight of
hydr oxypr oplisiniggrags ags ysed istbe copmpositighe plthp inveetiateereyidistables thadated with a

filmcoating; kil [ ] [ |

hydr oxypro pg/ 13%%’%@? g}al F?%ﬂ% 2@053%3}1%%% g‘ﬁ‘gﬁ% ggtég}g B%gsﬁﬁgt%gg%glnt{) 2 Plzglch dosage
forms cah bdisttegrant stagdésintegratean sterage, vidyilevtbose that cordainéeo little maginayy, but not
limted to, ,subcut.aneous, |ntraveno i ncl udi bol.us injection

i1 anmscol SPTRGERE RCN ] B GORE e fASIE] HinatboRoThie b MERERCRaime o |
3ypassefs pabfﬁmh&'gran?thur ig:neﬂﬁdaftﬂlﬂﬁcﬂﬂmagﬁi mﬂf toOdHﬁf rgaﬂtﬂgml&r tlﬁi'iéleﬁbg%fm
osage forng are prefera rile or cap e ei.ng sterilized prior to
adni ni st r at PSACHY lagﬁsgkeméﬁi{?tﬁj\t’fssﬁiﬂdé% fogm saﬁs? ard g?sa_se 593 gt ¥R P hel ude,
?Ut are not Thé%&ﬁﬁo?@isin%ﬁﬁh%&&i@%ecf &Hon'thd §6¢ bPformAdomAdiict s ready
0

15  readily discemible to those of ordinary skill in the art. Typical pharmaceutical
compositions comprise from about 0.5 to about 15 weight percent of disintegrant,

preferably from about 1 to about 5 weight percent of disintegrant.

Disintegrants that can be used in pharmaceutical compositions and dosage forms of the
invention include, but are not limited to, agar-agar, alginic acid, calcium carbonate,

20  microcrystalline cellulose, croscarmellose sodium, crospovidone, polacrilin potassium,
sodium starch glycolate, potato or tapioca starch, other starches, pre-gelatinized starch,

other starches, clays, other algins, other celluloses, gums, and mixtures thereof.

Lubricants that ¢can be used in pharmaceutical compositions and dosage forms of the
invention include, but are not limited to, calcium stearate, magnesium stearate, mineral
25  oil, light mineral oil, glycerin, sorbitol, mannitol, polyethylene glycol, other glycols,
stearic acid, sodium lauryl sulfate, talc, hydrogenated vegetable oil (e.g., peanut oil,
cottonseed oil, sunflower oil, sesame oil, olive oil, corn oil, and soybean oil), zinc
stearate, ethyl oleate, ethyl laureate, agar, and mixtures thereof. Additional lubricants
include, for example, a syloid silica gel (AEROSIL 200, manufactured by W.R. Grace
30  Co. of Baltimore, MD), a coagulated acrosol of synthetic silica (marketed by Degussa

Co. of Plano, TX), CAB-O-SIL (a pyrogenic silicon dioxide product sold by Cabot Co.
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be di ssolved or suspended in a pharmaceutically acceptable vehicle for

i njection, suspensions ready for injection, and enul sions. SUBSTI TUTE SHEET
(RULE 26) WD 2009/023211PCT/ US2008/ 009667 - 120 - Suitable vehicles that
can be use?O200928k1ide parenteral dosage forms of the |iFEER20@GHIEE wWel |
known to those skilled in the art. ExanfBes include, but are not limted
to: Water for Injection USP;, aqueous vehicles such as, but not limted to,
Sodi um Chl oride Injection, Ringer's Injection, Dextrose Injection, Dextrose
and Sodi um GfiBostoxleMA), mhdanﬁictorcs theenebf | Hotsat & dll Rubdentssard tyjpizelly osed in an

wat er - m sci bl e vehi cl ut not limted t t hyl cohol ,

pol yet hyl end™gHY& Elless B‘EHQ)} %@P&W&“‘gqf;}tﬂ(ﬁhﬂ“%%amff&ﬁ ﬁéﬂ’é@ﬂ?gs Uehi cl es
such as, buldeo&igt fdﬂﬂgllﬁtsdvhﬁdh,th@pgﬁreuﬁjoipor&&ttOnseed oil, peanut oil, sesane
oil, et hyI ol eate, isopropyl nyristate, and benzyl benzoate Conmpounds
that increase the sol hility of _one _or nore of the active ingredients
10di scl osed ¢her efgnteligd HelsaseDosage Komms ot od into t he par ent eral dosage
forms of the |nvent| on. 4) Transdernal Toni cal, and Miucosal Dosage Fornmns

Transder pal ActioPingRidientstf tHBAEOsAion daweg@hﬂl@iet@&dqiy dohRolidaveBidemeah sl ude,
but are not limted to, ophthal mc solutions, sprays, aerosols, creans,

| otions, oi kY deliesy deyiqes that 315 veedl knowaiie thossefl asdisary skiflinpksat. Jaemples ot her

f Kk
Lo e Known i@l ¥uudle R ieh T WS BlbuSory S RO BT, L
East on PA ad?16,809;3:186(808n3,628, Riaandi£.008,71%R5,606.5386,056:595, 1,198H)7, 4t h ed.

[ osues i {nAOPR ST Bt B STh AR e Lo el b ee or as oral
gel s. Fuaot thcorp%Ehtécr}aaﬂﬁd 6y fetreflas Apeh HoyapS forme baltlie: ise@ sepredide slowig” or

"matrix type" patches, which can be, applied to . the skin and worn for a

speci fic peF?’B%P”S‘?”T%F%Of?PeF%rWHIF agtive WRIPUETHRYSiRg, foFrexamplesi r ed anmount of

active ingr ﬁgﬂdrsﬁbgymémyi @&iuﬁ)semhﬁlp%mr btribes, gBRY érﬁ@@o]@ﬂx@m@i‘a.lnb'sent s) and
other materials at can be used provi de transdermal, topical, and

mucosa] dos ageoti@yﬁtsmannuihm%@atungs mmr@anmb@nhqunm%mleroweresmmm to

t hose skill tlcul ar

tissue to V\E&nhﬂaﬁd}ﬁhé}%{tngﬁyaiéetﬁgb%sgr a%(])er?pg@ogrl ﬂ ?cﬁn gp%aéoéa @gf mw |l be

appl i ed1sW Shltztbﬂmctontraned-releam fodnullaymsdmbwaxmihpi;eeasﬁosdnhmglshﬂﬂen theudrt, ar e not

limted to, t.er t one, , et hanol | ene gl ycol,
bt anec 1. 5 Hiehie e ApSnibed Seray canbe el SEut K5 R vBE 8RRV, 2 VS0 ! and
m xtures t haigeientsofftly ivérdiohOThe 1ﬂvhﬁt€dn&h@ﬁenc6rﬁ§@%,snfg%ﬁﬂiﬂ $IsRSforn@ke! s or

oi ntments, which are non-toxi¢c and pharmaceutically acceptable. SUBSTI TUTE
SHEET (RULESLE@PIC for oral administration such as, but not limited to, tablets, capsules, gelcaps,

and caplets that are adapted for controlled-release.

20  All controlled-release pharmaceutical products have a common goal of improving drug
therapy over that achieved by their non-controlled counterparts. Ideally, the use of an
optimally designed controlled-release preparation in medical treatment is characterized
by a minimum of drug substance being employed to cure or control the condition in a
minimum amount of time. Advantages of controlled-release formulations include

25  extended activity of the drug, reduced dosage frequency, and increased patient

compliance.

Most controlled-release formulations are designed to initially release an amount of drug
(active ingredient) that promptly produces the desired therapeutic effect, and gradually
and continually release of other amounts of drug to maintain this level of therapeutic or

30 prophylactic effect over an extended period of time. In order to maintain this constant
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WO 2009/ 023211PCT/ US2008/ 009667 - 121 - Mbisturizers or humectants can al so
be added to pharnaceutical conpositions and dosage fornms if desired.

Exanpl es of such additional ingredients are well known in the art. See,
e.g., Rem w@twep/@3Bhar maceuti cal Sciences (1980 & 1990)rcidtsr0owmndvssBt h eds. ,
Mack Publishing, Easton PA. 5Dependi ng 1gg-the specific tissue to be
treated, additional conponents may be used prior to, in conjunction wth,
or subsequent to treatnment with active ingredients of the invention. For
exanpl e, penetel ot drogirsthéBedye e dambe be seehsédfrad shesdoshge ﬁdﬁhiaveraimgatt he
active ingredjents to the tissu Sui t abl e netrati ncers incl ude,
but are not " FRIEE teamoyabefdaE beisg ms ol b ricrertionin %ol , ol eyl
and tetr ahy(dfoﬂfr@lneachlea&éﬁfian 1% ihodid@as Y6 idardi Bytv&ydus%uh&%sde

di net hyl acetam de; dinmethyl formam de; polyethylene glycol; rrolldones
such as poI yyludings i st ligied to, kbl empsraiwge, sHBAMEPYYEH On el emhyw ur ea:
and vari i nsol ubl e sugar esters such as Tween 80

(pol ysor bat eg\%ﬁ?& ﬁ)guégg&mg% (sorbitan nonostearate). The pl-1 of a
pharmaceutical conposition or dosage form or of the tissue to which the
15phar maceutA paticdareptssiled roleassr forwdatinm df dhisinventpsoinpdsesmetherapaitically
adjustedt0| ve deli v, of on or e ac¢ r nts. Simlarly,
t he pol ari ty Rylacqcaleyn‘fﬁe(?é?’cr ?ne’(rmn% ? &40 ounﬁ ffogﬁ'g R% gwlﬁb?{l i ty can be
adj ust ed t o phamracsigical®f dceeptyble Ei)trrpcﬂmetshys:tatbhclaﬁmé eapﬁidaig therdofiirso be added
to pharnaceutlcal ﬁng sitions or dosa adyant.ageously alter the
hydr ophi | i ci spRerQyls whig %‘HT her e3TRpRSG MIGREr 69“ ‘HBF "‘i%‘f" opiPRlYedi ents so as
to inpraqge ﬂ?&irbi(ﬂfré{pyhh@th&mélukﬁgé‘éa%d WhiIe2mBitee of 8y S@IIRséand | i pid vehicle
for the forrmul ation, as an enul sifying agent or surfactant, and as a

del i ver y- enhadrexyriopyimptisellupseo Sueihedended ielesse frmulpfipnsqes e prepated |

hydr at es or f i l_‘wﬁr

adj ust the pcr?(%llbde{g% F;Z%.@.b?ét?ﬂg@of nggﬁg?ggﬂf@hﬁé&?g?@ghpsggg?ﬁ%gfaeggfe%{ equency
of Admi ni st referiense. The anount of the conpound or conposition of the
invention which will be effective in the prevention, treatnent, nanagenent,
or amel i orat, s%@%iﬂﬁ cgl}tporll%h—r%lggsgrféﬁﬁ%lat%'oﬁgﬁlﬁt&r iﬁ¥en?i81?!5'o ris%@ﬁ%ﬁ{abo{?n;s'}@'@oe or
nore synptons -t hereor, Wl € ‘hature and seve

di sease 16r abndi40%@corgpodnd bﬁormuﬂh(al)b@vmwoch phdﬂmwmmb&l@ dcnqmiﬂeeallt is

adm ni stered., 30The fre and dosa ac to

Factors speciikiie Mg SHEa oranerd Betr by peighhafor BiYe B3R5 s

2009/ 023211 BEdrobiS20IBRE OORMEE, NF, 1 dveight, and optionally from about 0.25% to about
1% by weight of hydroxypropyl-methylcellulose, USP, wherein the spheroids are
coated with a film coating composition comprised of ethyl cellulose and

20  hydroxypropylmethylcellulose.

3) Parenteral Dosage Forms

Parenteral dosage forms can be administered to patients by various routes including,
but not limited to, subcutaneous, intravenous (including bolus injection), intramuscular,
and intraarterial. Because their administration typically bypasses patients' natural

25  defenses against contaminants, parenteral dosage forms are preferably sterile or capable
of being sterilized prior to administration to a patient. Examples of parenteral dosage
forms include, but are not limited to, solutions ready for injection, dry products ready to
be dissolved or suspended in a pharmaceutically acceptable vehicle for injection,

suspensions ready for injection, and emulsions.
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depending on the specific therapy (e.g., therapeutic or prophylactic
agents) adm nistered, the severity of the disorder, disease, or condition,
the route of adm nistration, as well as age, body, weight, response, and

t he past nW@i20eH028#1st ory of the patient. Effective doseCTHEBR018809667
extrapol ated from dose-response curves id@érived 5 fromin vitro or aninal
nodel test systens. Suitable reginents can be selected by one skilled in
the art by considering such factors and by follow ng, for exanple, dosages
reported in Suitablé v¢hiclet thateam bel used ¢o prowitd edrenteral desaph fgins iofithie Snydeén

Ref erence (57th . 0Q3) . eppl ar ses . of. || _nol ecu i.ncl ude
mlligram oﬁwgfg‘ﬁ’r"g‘ﬁi’ ﬁ?ﬁ%ﬁﬁl&ge% ‘?%%"-f‘g‘?ﬁm"is ’Wgﬁ’%gﬁlfté"epléqﬁ’m’{egé?'am of

subj ect or spamEl for MEcabh USE; shueodbebicled sithGis gt adt IRGitedkb) St Chidridbout 500
mlligranms per kilogram_ about_ 100 mi crograns per kil ogramto about 5

mil1igrans peection) Baens nisetion Bexrose fiestivg: Bertnse and Yasiia rhlosidabout 50
m crogr ags @,t%%cdsh! QﬂrLaa@?atedlanf'ﬁgrﬁ@d{i’onf\Qﬁg{-ﬁﬁgm@v &@esggeﬂag fiasee range of a

conpound of the 1nvention for 5 conditions described herein lie
wi thin the dianigd tafthiyt deotmheatyethyEhe gtycoloandymiypraydnerglycobandlagn- gi ven as a

si ngl e once-a-day dose preferably,.as_divided.doses throughoyt.a day., In one
rbadt mont . NGO seEes bR iRed ey bR By CRBRaeer b AR SR i e
doses. Specioflj &thyllojeatenistpriopy! raiseate, and Berhiobentodie from about 5 ng to about
500 ng per day, nore specifically, between about 10 ng and about 200 ny per

day. |In managi ng 20the.patient, t t herapy sho be initiated at a | ower
dose, perhagg’"ﬁ’gli’ﬂg ﬂ'iatH%retaBe @55%{}'@@’ %,neﬁﬁa’of%%ﬁgea%cg(‘je mersiBssary up to
about 200 ndistRsedRedin ko iRGpstaid afio Bletpafitepal Aot Gr@SEtHRr di vi ded
doses, depending on the patient's global response. It nay be necessary to
use dosagesWFENie active ingredient outside the ranges disclosed herein in
some cases, as Will be apparent to those of ordinary skill in the art.
25Fur t her moug, i Trdn§deRhleTodibat andMudsd|MdzhR Fopst reati ng physician will
know how and when to interrupt, adjust, or termnate therapy in conjunction

wi th individual patjent response. Different therapeutically effective
amount s nay [FRsdEsmek topinab aﬁ‘gmuﬂ?sﬁ*@ségﬂfo’ﬁ}?%?ﬁtf‘%méf?m% iggludsy Beage nofs wi || be

readily knowmity td, BpmiBalRfic QI HidAR shragKlablosdl8 drdinsotionsdbtrheid, ¥els,30an0unt s
sufficient to prevent, manage, treaf or aneliorate such proliferative

di sorded8, Baluti¢nssemylsionse paspensiangusothep formgknown oranetod skid duthe artadeer se
effects assqci i L ; T

2009/ 0232113%#5% %Pdl@g‘ﬁa/éw‘géag C%%ﬁrﬁj@?}’ E?‘ﬁg)’? rlléﬁgr? o e al so
enconpassedPbylishing, Bistone? Al asstintrbérttido saPfeumraautita Dasape doses (198f)ukhcy
schedul es. Fuyrtheg,. when atient_ is m ni stered nultiple dosages of a
Comooung. of einieh & PRt R ARG Dastee B RaEE Et e a B RS R
exanpl e, theifsHeerabehvith icat B Renblatel RS mpathwakies GRYs diel delC Feasad to

20  transdermal dosage forms include “reservoir type™ or “matrix type” patches, which can

be applied to the skin and worn for a specific period of time to permit the penetration of

a desired amount of active ingredients.

Suitable excipients (e.g., carriers and diluents) and other materials that can be used to
provide transdermal, topical, and mucosal dosage forms encompassed by this invention
25  are well known to those skilled in the pharmaceutical arts, and depend on the particular
tissue to which a given pharmaceutical composition or dosage form will be applied.
With that fact in mind, typical excipients include, but are not limited to, water, acetone,
ethanol, ethylene glycol, propylene glycol, butane-1,3-diol, isopropyl myristate,
isopropyl palmitate, mineral oil, and mixtures thereof to form lotions, tinctures, creams,

30  emulsions, gels or ointments, which are non-toxic and pharmaceutically acceptable.
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5i nprove the prophylactic or therapeutic effect of the conpound or it may
be decreased to reduce one or nore side effects that a particul ar patient
is experiencing. In a specific enbodi nent, the dosage of the conposition of
t he i nvent Wer08#/02821¢onpound of the invention adm ni st erRI/UI20(3108%66Nt |
treat, manage, or aneliorate a prolifergli-ve di sorders, such as cancer, or
one or nore synptons thereof in a patient is 10 150 n/kg, preferably 250
g9/ kg, 500 gg/kg, 1 ng/kg, 5 nmg/kg, 10 ny/ kg, 25 ng/kg, 50 nmg/ kg, 75 ng/kg,
100 ny/ kg, EiSanIZkrgpr Hibfecrapisan atsp b2 ddedud ksprmacewtica compaositpaisiapht ' s body

rvent i on o R aRBBIGETe Rt el PO nior i GrEREN 2l T BBNT I e

manage, or aameSeeQ@gt Remindier'd Pl&hﬁ&de\iﬁcaﬂSﬁ@ﬁo@@(l@SO&lIQFDONGtﬁaﬂ@@Sth edd., one or
nor e syrrptoms thereof in 15 a patient is a unit dose of 0.1 ng to 20 ny,

0.1 ng to 15Vagk Publishingy BegorBAqy, 0.1 ng to 10 ny, 0.1 ny to 8 ny, 0.1 ny
to 7 nmy, 0.1 ngto5ng, 0.1to 2.5ng, 0.25 ng to 20 ng, 0.25 to 15 ny,
0.25 to %2 rmepeﬁ)dlgéoﬁ fhc%Qedi‘% tlgugé HeQreSteAhd dftiodal c'ﬁ&pb@en@ﬂlgj b@us@@ H& to 5
ng, 0.5 ng to 2.5 rT'%t rrglrrgtolS , 1 ngto
10 ny, 1 ny tpcnsowgnctmnwg @rspbspguemtwaﬁmemwacsve 1118;%13[1@‘ Oiﬂs . 20 The
dosages of agt i t of t he

i nvention, | cﬂxr}fia@&er garﬂélleoéb ét?@%gtl?}rﬂ(r%aéln ?gélﬁbeq}sggtosgésg@ﬂg%gl;%\% treat,
manage, or provd heredicnts o ﬂhlemmdeSs;tatftupﬂmmanomwnhm;arsomclnﬂeeblmarermxte synpt ons

Prof crabl y. BegB e erRAN PO ST TRl & pband BhREEHAR y bei ng

used t o 1pr e\saFbxidds'saet as dmemglesulfemdarmﬂnemylaacetaau@arnwm)ﬂ Edralainid; di sor ders,
or one or nore synptops thereof, are used in_the_conbination t her api es of

the inventi d}?lyeﬂm@nﬁsh@%ﬁﬂa@uﬂ%@%&&@w Refyvagmreolidons: &etlidpnggades f or t he
prevention, Sucﬁé&{éepél ABR5.960E Bhd vR{ous Walel- 961@151% Qpln@'{zllu@le@f'\é%lr efies Qhdnv e

di sorders, as cahcer, ~or one or nore sy ereof, can obtai ned
from any refaelegen8e trolyiserbatet80) sl Smnr@@,(smbltanmmbtﬁwtebd to, Hardman et
al ., eds., 1996, Goodnman & G I man's The 30 Pharnacol ogi cal Basis O Basis

O Ther apeut - [ e : K ULE 26)
VO 2009/ 02321?‘%%8?3 f?isz i Ié%‘ﬂ}g‘%‘g%&%%ﬁn bF %5%{ ﬂéf”éﬁé@ §@§§EI% t? er e}Cth( PDR)
57th Ed.I5 2@bgmavedicaldontpositionbrdosaye. fpmh sapplitdh ntay alse be Wdjustedh tociim parve

i ncor por at ed er el nce in ntl het certai,n enbadi ments,
when e comSBURGet B ieet ATBEaeibhS S cencifi RFR SberRERrEh w1 n
anot her t herigfiynic L‘thﬁgﬂlhﬁftamlcﬂﬁcz(lﬂaegadjusﬁﬂwwraﬁddhvaiy Coatpapedstsiéh xagent s)
are adm ni stered | ess tR‘b r}tjtes ap | ess than 30fm nutes apart, 1
hour apart sigpralgs e 250 hefded fopharmageu EﬂmWStt’ém%l%‘Eﬂsa@ ROBY Y apart, at
about 2 hourgvinea f@&%ﬂtalt%r fHélHyar mae&y oflipoBRifiblty &f ARWr ndrQaciReuUt 4 hours
apart, at about hours to ab ou hours apart, at about 5 hours to about 6
hours apfrt ingrediem®si 2sgo oprose f“'dlvab/odtltms wsﬁdsstmeacana@wab%mtlpld hours to
about 8 hour, about 9
10hours to é/%hl@?%é%thﬁg&lﬂngﬁgligra? ﬂg{ﬁhﬁ&ﬂ;ﬁ%‘ﬂhoﬁl@g@ﬁfa out dfiaigurs apart,
at about 11 ehbmcmgtoopatmahomalhawngaaparlblﬁeMt ﬁiﬂxs,utydﬂaZeshmamlsatm)of_’tBe hour s
apart, 18 hours hours a to 36 a 36 hours to
48 hours apﬁf?ve 12@3%8'3}?5&'1168 ‘é‘%g %‘Pﬁcrﬁ Ftﬁeg'?pﬁ 'ﬁ?g tﬁ“ye@g@ﬁ%urs apart, 60
hours to 72 cbepesti@part, 72 hours to 84 hours apart, 84 hours to 96 hours
apart, or 96 hours to 120 hours part. In one enbodi ment, two or

25 5 Dosage & Frequency of Administration

The amount of the compound or composition of the invention which will be effective in
the prevention, treatment, management, or amelioration of a proliferative disorders,

such as cancer, or one or more symptoms thereof, will vary with the nature and severity
of the disease or condition, and the route by which the active ingredient is administered.

30  The frequency and dosage will also vary according to factors specific for each patient
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15nore therapies (e.g., prophylactic or therapeutic agents) are

adm ni stered within the sane patent visit. In certain enbodi nents, one or
nore conpounds of the invention and one or nore other the therapies (e.g.,
prophyl act YO ¥/t apeut i ¢ agents) are cyclical ly admHiSYBPEEY96Ecl i ng

t herapy involves the adm nistration of-1&2first therapy (e.g., a first
prophyl actic 20or therapeutic agents) for a period of tinme, followed by the
adm ni stration of a second therapy (e.g., a, second prophylactic or

t her apeut i c dgpading)onftls spscifie thegapyde- £+ therapeutis or prashy l3gtis #gentSini ni strati on of

a third tNehaRihidiered the &vhityof HRIaMINKL Adehse, B cohBBbARRKIf GigeNt s) for a
period of time and so forth; and repedating this sequential adm nistration,
Le., the cyetiministrationj@s well as agh, bedt, weight vespopmpand thf pasemiedicalhistory of one of
25. the agents. . .4 or reduce the si ffects of one of . the agents,
and/or to i rtr%ﬁrpc?\t}ér?tt %X&ét e’l%)ast%syrg%ﬂ‘ etﬁ%‘gg?ﬁaetg‘fﬁglﬁltdsg% ?\es er ?gi'erﬁgsedrf%lg%? ment s,
admi ni st 6at ifemm afvitdher ManE malepessysierhs.t fiktable\tegiinents camlye fetectedpganed and

the adm ni strations may be separ at by at least 1 day, 2 days, 3 days, 5
SRRV TR DA T T NI S VIR
nont hs. | n 300kB&Mm BERReNTERLS recafifehddlih 8lc! 799siBian s M0esh RORrAEOBMH actic or

t herapeutic agent may be repeated and the adninistration my be separated
by at |east ¢dt2003st 1 day, 2 days, 3 SUBSTI TUTE SHEET (RULE 26) WO
2009/ 023211PCT/ US2008/ 009667 - 125 - days, 5 days, 10 days, 15 days, 30

days, 45 da Y/ d h jfic
ot mont - Fp Pt of a il eaut BRI R be FHGoRm Ao bRy
managi ndg0 osmalleiolesnlgtpeniglegram of subgecter saapldiwaight €¢.8 , alzowt h rdgrogramger, or one

or nore 5sy ons er i CONPLI.Si . .l r.in a
subject in g@é%@ﬁé?e%’? 9@0 @gégﬁ%m@%%gﬁ%i%%ﬁ%@&“ gi’érrel%{lﬂg%néo | east
250 no/ kg, about Sasilligndifs peg kKogrami ol sbast | rhichaprde peekiilogemsto dbourpokg, at | east
10 ng/ kg, at .l east 25 np/k ,. at least 50 ng/kg, at |east 75 ng/kg, at |east
100 ng/ kg, SUCTPEAES Peok] g, at |east 150 ng/ kg, or at |east 200 ny/ kg or
nore of one or nore conmpounds of the invention once every day, preferably,

10 once evelygehefhi\the rebhERcRledrdvilPd6taYsnge ON 8 Cop@ny of thbdyentionee devery S
days, once every 6 days,, K once every &days,ﬁgnce every 8 days, ce every

. 0
10" days I° oneenditens feshgeRaRe licgtten g &anpe phirere ahedibsd! g toshodt Hfont h.
F. Ot her Enbagi itenhss oHRg a8 2 5REKRHS-2Hay fifte bRYGRMIL 90diTRIEd R8sy A8 Fu@dul £5€ar ch
tools (for exanple, to )
day. In one embodiment, the daily dose is administered twice daily in equally divided
doses. Specifically, a daily dose range should be from about 5 mg to about 500 mg per
day, more specifically, between about 10 mg and about 200 mg per day. In managing
20  the patient, the therapy should be initiated at a lower dose, perhaps about 1 mg to about
25 mg, and increased if necessary up to about 200 mg to about 1000 mg per day as
either a single dose or divided doses, depending on the patient’s global response. It
may be necessary to use dosages of the active ingredient outside the ranges disclosed
herein in some cases, as will be apparent to those of ordinary skill in the art.
25  Furthermore, it is noted that the clinician or treating physician will know how and when

to interrupt, adjust, or terminate therapy in conjunction with individual patient

response.

Different therapeutically effective amounts may be applicable for different proliferative
disorders, as will be readily known by those of ordinary skill in the art. Similarly,
30 amounts sufficient to prevent, manage, treat or ameliorate such proliferative disorders,

but insufficient to cause, or sufficient to reduce, adverse effects associated with the
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15eval uate the nmechani smof action of new drug agents, to isolate new drug
di scovery targets using affinity chromatography, as antigens in an ELI SA or
ELI SA-l1i ke assay, or as standards in in vitro or in vivo assays). These and
ot her useswW@0%¥nBIdi nents of the conpounds and conposiRGTUE0E0086ET S
invention will be apparent to those of-1@3dinary skill in the art. 20The
invention is further defined by reference to the foll ow ng exanpl es
describing in detail the preparation of compounds of the invention. It wll
be appar ent compsnds ef thkiinveation are tlse eadomplalsad byreryabowdddseitedidosege bot h t o

mat eri al s and net hods, be practic i t hout departi f.rom.the purpose
and i nt er esf™MGp0t ﬁ?‘ggqsﬁggﬁ’f‘?nﬁﬁg"h?ﬁ‘gc% i H’S'e%ﬁa nhis g@“‘?@’i‘adforth to
assi st in uRdiné acd RSB aREmpBYRNAtRNIne&dioh e hill o NG d35428s fRABE Eheed as

specifically limting the invention described and clained herein. Such
vari ati ons &Ime.hEoriexsraple; the dosage pdrainisipred e thg patientoa) barinereasgto equi val ent s
now kno o] I : ) | t hose
ki1 ed Tn ek e BEEY PR or MEabChiERHE oPhollipbihd ol ) Ki bicihed

experi ment ako gdsiegme oamerd sddefacorbitdeagiulaopdtient iswkpdriencinfpe scope of the
i nvention incorporated herein. SUBSTI TUTE SHEET (RULE 26) WD

4 (4 (2.5 dVhY SFBTT A oRagis e dostee grine M oh B frbronna o701 . 3.
SyTthest s CONSESTS o oSt ops The ol Lo no. Lo, Lhe B DCear & o
e et 1 st
of 4-isopr o%rlm fesorcinol” in Eﬁ(L’of B%]C’(’:.’ZAC%EI'[ E{R% was ag’ded %}}(o'p Wi se

0.57g (3. 28Abiedke, &% ma/kes b0hmatga i me/ke.3LS0angilglop 2Hmighgenaaze ofthe mi xture
was stirred é:’tgetn?s%Jrﬁei%@mlﬂan&ﬂ&eﬁ%%{}ﬂf,f&?é&s re?%‘éc%%gli Bn BEthe 11 TES

then stirref roo efiperature for pour col d wat er
whi | e sti rr invgntiohhee aycemipowndsaf] thelingbritmndohinistered id prevend, tredt, madage; edi ssol ved

in ethylacetate and dri.ed.over 2S4. Concentration followed col um
chr omat ogr aﬁﬂ?'%&&rp&glfgr@?l%és%cpgﬁﬁém PO % o3¢ OE/E‘PF%WE‘?T%E‘X"E@%%'[ hesi s
of 3-(218- di bytebn0iskhimitrideso 0.y Mg 1620 yel, OXYmBtd F0RE,ARY Agdo 1P inf 013nd-
di hydr o- 2H benzo [e} [ 1, 31loxazi n-2-one 5; SUBSTI TUTE SHEET (RULE 26)
to 10 mg, 0.1 mg to 8 mg, 0.1 mg to 7 mg, 0.1 mg to 5 mg, 0.1 to 2.5 mg, 0.25 mg 020
mg, 0.25 to 15 mg, 0.25 to 12 mg, 0.25 to 10 mg, 0.25 to 8 mg, 0.25 mg to 7m g, 0.25
mg to Smg, 0.5 mgto 2.5mg, ] mgto20mg, | mgto 15 mg, ] mgto 12 mg, 1 mgto

10 mg, 1 mg to 8 mg, 1 mg to 7 mg, 1 mg to Smg, or 1 mg to 2.5 mg.

20 The dosages of prophylactic or therapeutic agents other than compounds of the
invention, which have been or are currently being used to prevent, treat, manage, or
proliferative disorders, such as cancer, or one or more symptoms thereof can be used in
the combination therapies of the invention. Preferably, dosages lower than those which
have been or are currently being used to prevent, treat, manage, or ameliorate a

25  proliferative disorders, or one or more symptoms thereof, are used in the combination
therapies of the invention. The recommended dosages of agents currently used for the
prevention, treatment, management, or amelioration of a proliferative disorders, such as
cancer, or one or more symptoms thereof, can obtained from any reference in the art
including, but not limited to, Hardman et al., eds., 1996, Goodman & Gilman’s The

30 Pharmacological Basis Of Basis Of Therapeutics 9™ Ed, Mc-Graw-Hill, New York;
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WO 2009/ 023211PCT/ US2008/ 009667 - 127 - To a stirred solution of 0.20g
(0.61mmols) of the thioamde 3 in 6nl of anhydrous tetrahydrofuran at room
tenperature, was added 99ng (0. 61mmols) of carbonyl diinm dazole 4 portion

W se. The WOx0¥@dz11m xture was stirred at room t enper RAWES200800WK7 and
concentrated. Filtration of the productiZdhrough a short pad of 5silica gel
eluting with 3:1 hexane: ethyl acetate afforded 0.23g of the product 5 as
bright yellow solid. Synthesis of dibenzyl

3- (2, 3- di hy Phesidikh’s DeeinR Efexehye EDR)GTI didy, D03, Matick! Ebémoxod;, @e.dinhy dr o- 2H- benz

o[e][1,3]oxazin-7- osphate 7: 10 .To.a stirred, solution of 0.30g

(0 Bhrol o Mot X, BRRRBH aforgtras 6o uhlereret 0 M, s added 0. nt
(4.24mmols) of CCL, 0.3 InL (1.78mmmols) of diisopropyl ethylam ne and 10ngy
(850nol s) ofln derthin@hbodinents) Gihehitlel ddenpotndshdthedheteion Aeta@misitterediimg t he

m xture for 5mn. at 5 C 0.34nL (él.27rrm;)l s) of dibenzyl 15 phasphonate 6
was added dicBpbiRden witkiagqther thepanyy thedhsraniesdego prophylasticordherapsiiti eact i on was
quenchedswi %Eedﬁ@%géadnﬁﬁi"s{e%tlé‘s@. tﬁié&% RN GhartVidsh t1ah B miAGES AlaR, RRGyOr gani ¢

| ayers were washed with water and brine. Filtration of the product through
a plug of siaparbat gheiut hheuragent 0aBRy | &f ahcb2 pews epart, 7t absub? bewas 1o aabd.

2o Can (2 3 qimou PR s 3 Bowrpfo oyt 4 bays anar gt oyt 4 hgugs i about S hours

3-y1) - 5- hydapaty-aPaboaop hopy tdbenyd hplhrospinaitebdut 6lmuss ®labsutchomed apaiton  of
0.52g (0.84 |s) of 7 in nL of anhydrous et hanol s added 6

(1. 27mml s) gg‘?“_tﬁﬁﬂ“éi? ﬁ@%@?%@%&t dest Roury byt ¢ Fes apariget %S?a

2530 n.1o Theotis X§ acRt Y@BouE AR At abb&d 03Hrsah LPsR Y PU6@B B, atatibut 1 £a gel

using 1:1 hexane: ethyl acetate to afford O. 16? of the product 8 as off-white
f oam  Synt hewtsdo gout 12 hours apart, at about 12 hours to 18 hours apart, 18 hours to 24 hours

4- (4- (2, 3-dihydr i =B - - : ' z = B-
hydr oxy- 2-i 3?%?33}‘?’%&%‘?%&?%%%8%&&%05p }gbtqlés %ﬁgﬁ%uE%%%?Pgﬁ%%arg 159
(0. 24mol s) 53hodrs a6l RSmgamft, B¢ h@irs st B hyosts dpart Zriouns to Adthpdrs@psrt,8thanol  was

ubj ected t 8R0S SOENRLAR. SAMIEARY 2B holsd bl PSR SolBient o '

15  more therapies (e.g., prophylactic or therapeutic agents) are administered within the

same patent visit.

In certain embodiments, one or more compounds of the invention and one or more
other the therapies (e.g., prophylactic or therapeutic agents) are cyclically administered.
Cycling therapy involves the administration of a first therapy (e.g., a first prophylactic
20 or therapeutic agents) for a period of time, followed by the administration of a second
therapy (e.g., a second prophylactic or therapeutic agents) for a period of time,
followed by the administration of a third therapy (e.g., a third prophylactic or
therapeutic agents) for a period of time and so forth, and repeating this sequential
administration, i.e., the cycle in order to reduce the development of resistance to one of
25  the agents, to avoid or reduce the side effects of one of the agents, and/or to improve

the efficacy of the treatment.

In certain embodiments, administration of the same compound of the invention may be

repeated and the administrations may be separated by at least 1 day, 2 days, 3 days, 5

days, 10 days, 15 days, 30 days, 45 days, 2 months, 75 days, 3 months, or 6 months. In
30  other embodiments, administration of the same prophylactic or therapeutic agent may

be repeated and the administration may be separated by at least at least | day, 2 days, 3
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WO 2009/ 023211PCT/ US2008/ 009667 - 128 - catalyst was filtered off and the
crude product was reslurried in 98:2 m xture of diethylether:ethanol to

af ford 90ng of the phosphate 9 as off white solid. 1HNVR (300MHz,

DVMSO- d6) eworo®®2d1 111), 9.76 (s, 1H), 7.16 (d, J =7.FHA]S2008)009667. 08 (s,
1H 7.02 (s, 111), 6.86 (d, J= 7.5Hz, -42%), 6.79 (s, 111), 3.14-3.04 (m
111), 2.84-2.77 (m 4H), 2.04-1.94 (m 2H), 1.01 (d, J= 6.6Hz, 611) ESMS
cal cd for C20H22N306P: 431.12; Found: 432.2 (M+l) Exanpl e 2:

5- hydr oxy- 4-déys; Bdyso Xy ddlys( B days Boalays) dp eyl 2 mddths] )5 days13 Rpdthb,rar&zol - 3- 10
y1) - 2-i sopropyl.phenyl di hydrogen phosphate (Conpound 2)

6- nmor phol i ng%'ﬁgdi n-3-amne (3.59g, 20mmol) in 50 mM CH2Cl2was added to the
15solution N, N -carbonyl diimdazole (CDI) (4.0g9 , 25 mol) in 100m CH2C12,
and the sol i a gpeciiRSeniBodingdnt, Rle invéntioh prévides @ et of preBR trodtingOt ar y
evaporat or and the resi due was dj ssolved in 50nl di oxane and treated with
hydr azi ne ( 5'2828H8, 0 sORMRIptingRrglifestiviispislesuch g5 canger, PN & RS on i xt ur e

was subj ect ey b@mEHRAGIFAGHERLRO _Bmesih%aaﬁm&m%§§§bjswf{ AdlMerddTa
aqueous solution was extracted with CH2U 2 20The organic |ayer was dried

over Na2504 dese|af et leeist d§@ pe/kataefeiahlyaidagst 258wa/ky, gideast S00 ug/kg, at least |
nor phol 1 nopylidi n- 3z I azy ap . 9 S |.] ght
br on ol | cHelpipist s R ROt REER AR 5 Sl di e rbadndrsh S66 7 -
129 - To a §f mgylag asledstil ¢mgbd, 4t 1801 ASGngkhprat Jeastf1 50 nez/kg, or at least 200
2- (benzyl oxy) - 5-i sopropyl-4- (nethox t hoxy) benzal dehyde ,(2) i.n 40nl of
et hanol | valtEkEASRTe B50T5 G SnesT RO HOBE PIDe IYBRUR e PR i PECBENY i d
( 3dr op) 10 Thendesvbiyi Bty s Bn¥é ety Yagyst bt ch@gtaethyatonfdevery 9HayshonckRedycool ed.
The white precipi tytate t hus obel?)éi ng)él was f??t ergd, was‘ﬁgii vvi){h ey

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

weeks, once every three weeks, or once a month.

F. Other Embodiments

The compounds of the invention may be used as research tools (for example, to

15  evaluate the mechanism of action of new drug agents, to isolate new drug discovery
targets using affinity chromatography, as antigens in an ELISA or ELISA-like assay, or
as standards in in vitro or in vivo assays). These and other uses and embodiments of the
compounds and compositions of this invention will be apparent to those of ordinary

skill in the art.

20  The invention is further defined by reference to the following examples describing in
detail the preparation of compounds of the invention. It will be apparent to those
skilled in the art that many modifications, both to materials and methods, may be
practiced without departing from the purpose and interest of this invention. The
following examples are set forth to assist in understanding the invention and should not

25  be construed as specifically limiting the invention described and claimed herein. Such
variations of the invention, including the substitution of all equivalents now known or
later developed, which would be within the purview of those skilled in the art, and
changes in formulation or minor changes in experimental design, are to be considered

to fall within the scope of the invention incorporated herein.
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S5ether (2 X 20 m) gave 2.88 g (90% of (E)-2-(2-(benzyl oxy)-5-isopropyl-4-
(et hoxynet hoxy) benzyl i dene) - N- ( 6- nor phol i nopyri di n- 3- yChydr azi necar boxam d
e (3) as white solid. To a solution of 2.40g (4.5mvl) of

benzyl i den®0gaaxdam de (3) and 0.55g 10 (13. 75mmmol ) ofPAYAGEDGSMOIEENT oOf

Et OH, was added 3.3g (10.0mmol) of K3Fa@&EN) 6 at once. The resultant m xture
was then refluxed for 8h and the inorganics were filtered off.
Concentration of the filtrate, addition of 35nmL of water and acidification
usi ng 2N HCEXAMPLEN 7-8 afforded pale brown precipitate. It was filtered,
washed with water and dried. The resultant crude solid was then

purificatio i hro a 5 ti.0n 4 .and ,1: 1 et hyl
acet at e/ hex %Bﬁ:dl {&/& ‘é‘\rtonﬁi G&?QQ?X)I% 8 4% %8 dro- ﬁ'pl%“mzo -3

5-(2- (benzyyp)gyﬁydﬁmdyspgbmyﬂpﬁwmmm&gmwbeqbeﬂm@n&})(6 nmor phol i nopyrid
in-3- yl)-4H1,2,4-triazol-3-0l (4) as white solid. To the solution of
conpound (4) (2 109 3.95nunol) in MeOH (100 m), HCL (2 m, 2N) 20 was
added, and then the resultant m xture was heated at 65 C for 5h, then

cool ed The white precipktate thus obtained \/fs filtered, vvashed wi th ether
(2 X 20 m) gave 1.53 g 49 of

5-(2- (benzylo%)-- -ISO%&? henﬁl) EF’(6 mor phol nppyri di n- 3-

y1l)-4H 1,2, 4-t ol - 3 -3-0l _hygr (SYFRD8YE  he sdil U lfon of conpound
(5) (1.53g I) i Be v CClrfed. 41 M 54mol ) was added,

and then cool ed t°6 OC. 'f‘o that mixkuwe first N, N-dl“PsopPoﬁyI et hyl am ne (3 5
m, 20 mol), and N, N-dfffét hyl ami nopyri di ne (85nmy, 0. 7rmpl ) Swas added, and
one mnute | ater dibenzyl phosphite (1.84g, 7.0 mmlc)rsmer‘e"tﬂ?aopvm se added

successively. The reaction m xture was then stirred at 0O v sdeg.mhr When
the reaction has been_conpl eted 30 (noni tqQred by LC/ M5) err(40 m) was
added and the ni u s extracted | macghat e Xs4@ The

conbi ned org'?lm vvaswxzash@& tur‘a%'ef‘“aq d over Na2SO4

and concent fat% RQ%%CUU__ThE °¢r ad Cuﬁgg ur|$ fl ash

SUBSTI TUTE SHEEToY E 265TEr-AD 2009/@28ﬁi1P '608W809667 - 130 -
chromat ogr aphy (hexane-Et0Ac 3:1) to giwe 2.3g of mi x% “Ur e +di benzyl

5- (benzyl oxy) - 4-

(5-hydroxy-4-(6-norphol i nopyridin-3-yl)-4H1, 2, 4- triazol - 3-y1)-2-isopropylp

henyl phospigg §nfiR}is dbsistsSdred dte éﬂmafolﬁhh@!‘ié‘tﬂe Jﬁoc(da@rrezyl oxy) - 4-(1-
(bi s(benzyl oxy) phosphoryl) - 4-(6-nor phol i nopyri di n-3-y1)-5-0xo0-4, 5-di hydro-1
H1,2,4- 5triazol-3-yl)-2-isopropyl phenyl phosphate. M xture (6) (2.3g) was

nydr ogenat ey gk Siohide, s B rEAPRinagh byl PO dHigh. 80 bal | oon at

1 atmat roomtenperature for 2 d/ C was filtered of oughapad of
celite Hhd isheropplbenzothiogmide vas concentrated to give Corrpound as white
solid (1.13g, 1081% .

To a stirred suspension of 0.50g (3.28mmols) of 4-isopropyl resorcinol in SmL of
BF3.2AcOH at 5 °C was added drop wise 0.57g (3.28mmols) of 5-isothiocyanato-2,3-
dihydro-1H-indene 2. The mixture was stirred at 5 °C for 15min. and cooling bath

15 removed. The mixture was then stirred at room temperature for 1.5h, poured into
100mL of cold water while stirring. The yellow solid obtained was filtered, dried,
redissolved in ethylacetate and dried over Na;SO4. Concentration followed by column

chromatography afforded 0.70g of the product 3 as yellow solid.

20  Synthesis of 3-(2,3-dihydro-1H-inden-5-yl)-7-hydroxy-6-isopropyl-4-thioxo-3,4-
dihydro-2H-benzo[e][1,3]oxazin-2-one 5:
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[11-NVR (DVBO-d6) 5 (ppm, 11.89(s, 1H), 9.60(s, 1H), 7.87(s, 1H), 7.35(d,d
J=2.7, J=9.0 Hz, 111)), 6.92 (s, 111), 6.81(d, J=9.0 Hz, 1H), 6.24(s, 1H),
3.67-3.64 (m 4H), 3.43-3.40(m 4H), 3.08-2.95(m 1H), 1.04 (d, J=6.9 Hz,
6H) ; 15ESMBOch©i2i20r C201124N507P: 477. 14; Found: 478. 2qINseyosoodesanpl e 3:
5- hydr oxy- 2-i sopropyl-4-(4-(1-nethyl - 1Ha7ndol- 5-y1) - 5- oxo- 4, 5-di hydrolH1, 2
,4-triazol -3-yl)phenyl dihydrogen phosphate (Conpound 3)

(E) - 2- (2- (benzyl oxy) - 4- (et hoxymnet hoxy) - 5-i sopropyl benzyl i dene) - N-a- et hyl -1
H ndol- 5- ypMydrsizred soad dnoofap0ge0 2 dmiolsd oS ths peohida 3 éf 6mhefahitelyde in

et hanol was a%gecﬁ cOH and stirred. To the 9E?esgt;)d?tf{elnt r[ixture was added of
N- ( 1- met hy 11efianyqraidqancat yoamy, impsraiuearas sLdss Tonedr ife at room

t enper at ur e ;Z486hyl MeniiLM 4 a&rﬁfoﬂwﬁeu "B Y814 i RdreAlast@réd hObokh. The

m xture was cooled to RT and filtered the precipitate, washed w th ethanol
and et her affanp¢ratesd fornZhcand epenepiraigd. oFifteatige af the erqshusitheaugh 3shat BETITUTE

S5, (bongy e eet MaiaZ M XPROBRC Shitac B aftbIdbb (236 bt bropld SheNighy

H i ndol- 5- y¥3lowisdlit, 2, 4-triazol -5(4H)-one 5To a stirred suspensi on of
(E)-2-(2-(benzyl oxy) - 4- (et hoxynet hoxy) - 5-

i sopropyl benzyl i dene)-N-(1-nmethyl-11-1-indol-5-y Ohydrazi necarbox am de
in ethanol wastheds erdibasdyl 392l3dihydred H-deh 5eyIV-6Ss0pirapyl-2TbRo-4Lklfoxdras added
K3Fe(CN) 6 at once and the resultant m xture was stirred at reflux

t enper at ur e3¢rdihydnec2H-bguzalelfl 3lexazdngtd phospatecked by TLC. The mixture was
cool ed @?d the inorganics were filtered off. The 10 residues were

t hor oughly washed with EtOH and filtrates were coll ected. The conbi ned
filtrates wépe stweteitticatcd@.Rgd0.84maelsipkd ir ¥miasf anhzdreds adetonitriketatd and

s 111 ter oA R0t R BRRLT SFCEE STHRERERBIRTPL St 1O the next
reacti on w tisptoplyletHyhetingarid f0ngn(8iSOMols) Df 4-dimethylaminopyridine in that order.
After stirring the mixture for Smin. at 5 °C, 0.34mL (1.27mmols) of dibenzyl
15 phosphonate 6 was added drop wise and the mixture stirred for lh at 5 °C. The
reaction was quenched with water, extracted the product with ethyl acetate and organic
layers were washed with water and brine. Filtration of the product through a plug of

silica gel afforded 0.52g of the product 7 as brown liquid.

20  Synthesis of dibenzyl 4-(4-(2,3-dihydro-1H-inden-5-yl)-5-hydroxy-4H-1,2,4-triazol-
3-yl)-5-hydroxy-2-isopropylphenyl phosphate 8:

To a stirred solution of 0.52g (0.84mmols) of 7 in 15mL of anhydrous ethanol was
added 63mg (1.27mmols) of hydrazine hydrate and the mixture stirred at 80 °C for
25  30min. The mixture was concentrated and chromatographed on silica gel using 1:1

hexane:ethylacetate to afford 0.16g of the product 8 as off-white foam.

Synthesis of 4-(4-(2,3-dihydro-1H-inden-5-yl)-5-hydroxy-4H-1,2,4-triazol-3-yl)-5-
hydroxy-2-isopropylphenyl dihydrogen phosphate 9:

30
A solution of 0.15g (0.24mmols) of 8 and 25mg of Pd-C catalyst in 20mL of anhydrous

ethanol was subjected to hydrogenation conditions at 1atm pressure for 2h, The
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\ 1. Cbz-Cl, DCM DI PEA N2. C. HClI, MeOH, 65C O NN H benzyl
3-(2-(benzyl oxy) - 4- (et hoxynet hoxy) - 5-i sopr opyl phenyl)-4-("i

-tnethyl- 1{{-“; |7@g§$ 205-yl)-5-0x0-4,5-di hydro-1 H 1,2, 4-triazole- 1

- car boxyl at'® U was” added to the sol ution of PCT/US2008/009667

3-(2- (benzyl oxy) - 4- (et hoxynet hoxy) - 5- 'i]s?§propyl phenyl)-4-(1 -nmethyl- 1

H i ndol-5-y1)-1H 1, 2,4-triazol -5(4H)-one and DI PEA i n di chl oronet hane and

reaction sol utjon stjrred, for 2h at room tenperatyre. . SUBSTI TUTE SHEET
(ROLE 26)  \REPDEDUFOBEIIBETI IS G08F B0YBE7aS raskotied (WL BUFPERT wat er and

extract ed Wdidihflihér AMOBbhEIEIRMIHRE MRRPhMHES af SFNRE solidie crude reaction
m xture was carried over to the next reaction w thout further purification.

The reaction m xture was diluted by nethanol and treated with concentrated
HO and heat eg _Ql r a ed_ 5 ired
benayl 3 (2 (B O D TR P POl TR T 5 48 M
11- 1-i ndél - 5-081(5- BI)oXeE @, B bi8%dd,oF-111H1, 1)46.79 (sa2H),8- 14-2.64 box\Hat e.
2.84-2.77 (m, 4H), 2.04-1.94 (m, 2H), 1.01 (d, J = 6.6Hz, 6H)
ESMS calcd for C20H22N306P: 431.12; Found: 432.2 (M+1)

Example 2: 5-hydroxy-4-(5-hydroxy-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-triazol-3-
10 yl)-2-isopropylphenyl dihydrogen phosphate (Compound 2)
MOMO (0)

o] o] o]
(] () " () \

'i 1. DI, CHzCR2 'i o@n 0 Pi JOFOlCNE o mMoOMO @
Q NHZRH2, dicxene Q cat. CH3EOOH, MeCH Q NaOH, ECH. N

KH2 RN N2 m.n,ﬂ N‘t@\)\ e N|'h?-0H

e °© Bn0

OMOM @
{1} )

HC!, MeOH l
®) ) »
N N N
£ = 8n, B
o | N o PN 085 VN Hel
v H2, PdiC d Bn~PH
no-#© Q - gno-p-% = - o ™ &
OH 0O8n N
i »=OH
en® NN

N}}_ oH CCl4, DIPEA, DMAP

| IN}-'OH
O N-N CH3CN an® N-..f

Compound 2 (6) i5)

)

6-morpholinopyridin-3-amine (3.59g, 20mmol) in 50 m! CH,Cl; was added to the
15  solution N,N’-carbonyldiimidazole (CDI) (4.0g, 25 mmol) in 100ml CH,Cl;, and the
solution was mix at RT for 1h. Solvent were removed on rotary evaporator and the
residue was dissolved in 50ml dioxane and treated with hydrazine (6.5 ml , 200mmol,
10eq) at RT to 45°C for 1h. The reaction mixture was subjected to EtOAc/aqueous
workup to remove excess hydrazine The agueous solution was extracted with CH,Cl,
20  The organic layer was dried over Na;SOg,filtered evaporated in vacuo gave N-(6-

morpholinopyridin-3-yl)hydrazinecarboxamide (1) (3.32g, 70%) as a light brown solid.

SUBSTITUTE SHEET (RULE 26)



5- hydr oxy- 2-i sopropyl-4-(4-(1-nmethyl-1Hindol -5-yl)-5-0x0-4, 5-di hydro-1
H1,Z 4- triazol-3-yl)phenyl dihydrogen phosphate D benzyl

phosphorochl ori date was added to the solution of benzyl 3-(2-(benzyl oxy)-4-
15( et hoxy mMMO8%92381i sopr opyl pheny1) - 4- (1- et hyl - 111- i nRfSV/UR0881002687 ox 0- 4, 5-
di hydro- 1H 1, 2,4-triazol e-1-carboxyl ati@%nd pot assi um carbonate in
acetone. The reaction mxture was stirred at room tenperature overnight.
After renoval of solvent, the reaction m xture was purified by col um

chr omat ogr agieye Ettmeélsoidtmeofria%@ (pdmmonl) of the 2+fbinglomrnis5-Isppropylehat ed to gi ve
from St r ess SEEROEAPIRI el G BL 1T afiol SRRSO R 25 B (s Dufiig "L
Eg: , ?2n1:\))/lzlg/@6ﬂlﬁ)hy&hlzﬂe %)tamcri gcceemc(dgggka?jrzg?nwtesmlta(nwﬁﬁ:&&)elmdthwd ay/ ﬁl Zggg I
(see Met hod® \()Vllvé foﬁ\ﬁﬂ Eﬁﬁ‘gegé@‘eﬁ'@tefpéercm’r’é‘{ -iﬁfﬁ Wgs 1 ﬂ?rﬁfs 3’82}?? with d

exam nat Kon effer Tf@g Ve 0 480 @0vHiSP kafdn¥e pO0 protein in
assay SUBSTI TUT SHEE RULE 2g6§9 &5 2%09 1P / US Oopgm09667 - 133 -

buf f er (100(wmhmrgethm)bepmldane)%(mmolln@mm@@mbydr%nw@amwdsh ATP
al one (nega ) or in the presence of Geldananycin (a positive
control) ork%?a%%?%tﬁ%l? ‘of the invention in a 96-well plate. Ml achite green
reagent is added to the reaction. The m xtures are |ncubat ed at 37 Cfor 4

hours and s |u itr buf f er 4% sodium ci,tr added to the
reaction. "L\ﬁgnogﬁﬁg%@ Wﬁﬁ%EET%K‘¥e§8&WOW' %gésgance at 620
run. Exatrpl QIIBJSrBﬁQlD 3fIRAOH NN 95 mHSPRO H oW ae Bl deBrMeAll 0.9mwiod) dTKYFB{AN)paEt Of
Hsp90 Activity A Cells and Cell Culture 10 Hunman high-Her2 breast

car ci noma BPAG4 Yharesubtant mixprgpassthen pefluxes) fop Blyangthe m%&a@&w%ﬁl&r%na
(HTB-22) fregm '@Eﬁ&én@x@ﬁo JRe Fitlakdl E@dlﬁ%ﬂ J)fe.gfrrlLO& wé(@t an' 2O dWRARoPE

Dul becco's nodified Eagle's nediumw th g_utamne and anti |ot|cs
(1001 U nL p&itaill pgH 7r8a1 rded @algdpronn sm@mtgn;tovan iltered codiRed withiovagtsand n

exponenti al I ed at a

cell densit f/lﬁ% T&gé&%tgﬁﬂg% E&idg&g'sﬁq"&{ égu iy eﬂ, Séﬁ/e;g}i @ﬂaﬁggﬁiﬁ?

experi méft s (eketicn yoith {:drand d: 1cathyd ayetdte/hétane amcbd:thylpaetamggave 2. 14 g, (89%).
5-(2-(benzyloxy)-5-isopropyl-4-(methoxymethoxy)phenyl}-4-(6-morpholinopyridin-3-
yl)-4H-1,2,4-triazol-3-0l (4) as white solid.

To the solution of compound (4) (2.10g, 3.95mmol) in MeOH (100 ml), HCI (2 m], 2N}

20  was added, and then the resultant mixture was heated at 65 °C for 5h, then cooled. The
white precipitate thus obtained was filtered, washed with ether (2 X 20 ml) gave 1.53 g
(74%) of 5-(2-(benzyloxy)-4-hydroxy-5-isopropylphenyl)-4-(6-morpholinopyridin-3-
yi)-4H-1,2 4-triazol-3-0l hydrochloride (5).

25  To the solution of compound (5) (1.53g, 2.9mmol) in CH3CN (25 ml), CCl4 (2.41 ml], 25
mmol) was added, and then cooled to 0°C. To that mixture first N,N-diisopropylethylamine
(3.5 ml, 20 mmol), and N,N-dimethylaminopyridine (85mg, 0.7mmol) was added, and one
minute later dibenzyl phosphite (1.84g, 7.0 mmol} were dropwise added successively. The
reaction mixture was then stirred at 0°C for 1 hr. When the reaction has been completed

30 (monitored by LC/MS) water (40 ml) was added and the mixture was extracted by ethyl
acetate (3 x 40ml). The combined organic phase was washed with saturated aq.NaCl, dried

over Na,;S0, and concentrated in vacuo. The crude mixture was purified by flash
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B. Degradation of Her2 in Cells after Treatment wth a Conmpound of the

I nvention 1. Method 1 BT-474 cells were treated with 0.51.tM 2pM or 5pM
of 17AAG (a positive control) or 20 0.5pM 2pM or 5pM of a conpound of the
i nventi on WOS0HGR11i n DVEM nedi um After treatnent, edSH/E200HPHEM C
sanple was prepared fromlx 106 cells bpOi-ncubation of cell lysis buffer
(#9803, cell Signaling Technology) on ice for 10 mnutes. The resulting
supernat ant used as the cytosol fractions are dissolved with sanple buffer
for SDS- PAGEhmmatagmrphy n(hexBBEIOACE: betb gitsl 201 efnighirodidendyl f-dbesizylok st

ﬁ[ﬂr)(r)ggfl Bly %gyg{ﬁ%’g c%rgﬁ&fm%’ @/ﬁ gl?/l)m I‘%P %B%ygiz{"j%rgggﬂé)blﬂv%en at room
t enperature ph@aphzite M) uwhit snhdnarpsumb elibent-§115- (aaﬁzyidﬂ@y-ﬂl(& B2 mAb (rabbit 1gG
42242, Cell nal an ubulin (T9026 i gna) . as,.housekeepi ng
control prol@? cnzﬁkﬂﬁgip&ﬂfﬂi‘dailnle % }QHP?PJF'QH’O?’WﬁT%@‘{'ﬁng)‘hYélﬁ?ﬁﬁ' 2

HRP- conj yga@goh ezgggﬂo ﬂ'ﬁh@@ %lgﬁ? #4) were used as secondary Ab 07074,
SUBSTI TUTE SHEET gULE ? 023211PCT/ US2008/ 009667 - 134 - #7076,

Cell Signaling) and Lum GLOr eagent 20x Peroxi de (#7003, Cell Signaling)
was used fo | | ' 1
througn 4 at i@ I nydSRedtl N O el sRUP R Py RORRERRT 20
2 H; balloon at 1 atm at room temperature for 2hr. Pd/C was filtered off through a pad of
celite and the mother liquid was concentrated to give Compound 2 as white solid (1.13g,
10 81%).

'H-NMR (DMSO-ds) & (ppm), 11.89(s, 1H), 9.60(s, 1H), 7.87(s, 1H), 7.35(d,d /~2.7,
J=9.0 Hz, 1H)), 6.92 (s, 1H), 6.81(d, /=9.0 Hz, 1H), 6.24(s, 1H), 3.67-3.64 (m, 4H),
3.43-3.40(m, 4H), 3.08-2.95(m, 1H), 1.04 (d, /=6.9 Hz, 6H);

15 ESMS cled for CogHagNsO5P: 477.14; Found: 478.2 (M+1)+.

Example 3: 5-hydroxy-2-isopropyl-4-(4-(1-methyl-1H-indol-5-y1)-5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-yl)phenyl dihydrogen phosphate (Compound 3)

& @3
e - ©:>
CHO AcOH, EtOH j\

20 OBn

(E)-2-(2-(benzyloxy)-4-(ethoxymethoxy)-3-isopropylbenzylidene)-N-(1-methyl-1 H-

indol-5-yl)hydrazinecarboxamide

25  To a suspension of the aldehyde in ethanol was added AcOH and stirred. To the
resultant mixture was added of N-(1-methyl-1H-indol-5-yl)hydrazinecarboxamide
portion wise at room temperature and the resultant mixture was heated at 80° C for 1h.
The mixture was cooled to RT and filtered the precipitate, washed with ethanol and
ether and dried. Vacuum drying afforded the product.

30
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90 3 88 4 182 5 As seen from Table 1, Her2, an Hsp90 client protein, is
degraded when cells are treated with conpounds of the invention. 0.5)2M of
17AAG a known Hsp90 inhibitor which is used as a positive control, causes
partial deWOX48126H10f Her2 (results not shown). 2. Met RI/ES20BNN647 11 cel | s
(20,000 cells/well) are cultured in 96-18&kl plates and nmaintained at 37 C
for several hours. The cells are treated with a conpound of the invention
or 17AAG (a positive control) at various concentrations and i ncubated at 37
C for 72 hours. Cell survival is nmeasured with Cell Counting Ki\l-8 (Doj i ndo

Laboratories, Cat. €KO 15 Fl uor esc/ent St ai ni ng of Her t rface of

Cells Treated with Conmpound of __t he/ I'n dgn ARDer ot I g th a

conpound of the Tnv ﬁl LN ce with @! S/ BS, and
R RERE (4340550, BR) for 30 Myr

then stained with a atn 4C. Cells are
then washed three tiggs i nHFABS buffer before the fixagh®n '|p>9=.C5 m 1% 20
par af or madehydrede. Data is acquired on a FACSCali bur systemﬁ

| sot ype-nmat ched controls are used to establish the non-lgglg_cifl c staining of

sanpl es and (& (eeeyiene-ftetherassheaw)- frisorRropyiphelod-6-metly ogd-indebdvd)- wer e

recorded fromeagh..sam _Qgta are anal ysed by using Cell Quest software
(BD Bi osci ences’% 3%%%| E SHEET (RULE 26) WD

2009/ 023211PCT/ US2008/ 009667 - 135 - D. Apoptosis analysis After treatnent
TxpBs) 1oR5S BAd e et er et lor b e B B ARITE con ugat ec
Annexi n V  isopropylbenzylidene)-N-(1-methyl-1H-indol-5-yDhydrazinecarboxamide in ethanol

was added NaOH and stirred. To the resultant mixture, was added K3Fe{CN); at once

and the resultant mixture was stirred at reflux temperature till the reaction is complete,

checked by TLC. The mixture was cooled and the inorganics were filtered off. The

10 residues were thoroughly washed with EtOH and filtrates were collected. The
combined filtrates were concentrated and crude mixture was washed with water and
extracted with EtOAc. Drying and concentration produced brown solid, which was

filtered and washed with ether. The ¢rude was carried out to the next reaction without

further purification.
15
\ \
N \ N \
o0 1. Cbz-Cl, DCM, DIPEA HO
N 2. c. HCL, MeOH, 65 °C N
BnO ,J._N>=O BnO Nl__N>=0
H Cbz

benzyl 3-(2-(benzyloxy)-4-(ethoxymethoxy)-5-isopropylphenyl)-4-(1-methyl-1H-indol-
20  5-yl)-5-oxo-4,5-dihydro-1H-1,2,4-triazole-I-carboxylate

Cbz-Cl was added to the solution of 3-(2-(benzyloxy)-4-(ethoxymethoxy)-5-

isopropylphenyl)-4-(1-methyl-1H-indol-5-yl)-1H-1,2,4-triazol-5(4H)-one and DIPEA

in dichloromethane and reaction solution was stirred for 2h at room temperature.
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and Propidiumiodide (Pl) (all obtained from BD Bi osciences) for 30 mn at
4C. 5 Flow cytonetric analysis is perfornmed with FACSCali bur (BD

Bi osci ences) and a total 10,000 events are recorded from each sanple. Data
i s anal yzeWOO¥EEHY Cel | Quest software (BD Bi osci enceshCT/UH3e08/0e%6at i ve
fluorescence is calculated after subtrdé2ion of the fluorescence of
control. E. Degradation of c-Kit in Cells after Treatnent with a Conpound
of the Invention 10Two | eukem a cell lines, HEL92.1.7 and Kasum -1, are
used for tedVashed withwated et exdeeried wvithriidnbedmbthaikdsmdGolvaiti vastremevedf Thehe

invention. The cel].s (3X105 per well) are treated w.th I7AAG (0.5 , or a
conmpound of Cf"ﬁsr?aﬁb ﬁx&;{e carﬁl\é\ﬁfw%éo {k'.c nﬁté'gaccglf)??"h?]ét furg ﬁire((:t ed gnMa

EE AR i s e s e S T

i scarded, an e s are washed one time w . r
centri f ugat P%‘_Ffeilqﬁaée‘ﬁﬁﬂ ndhegteddtinde @ Rt ﬁowhﬁmtﬁﬁéwéﬂo%l%‘ﬂieant i body
(MBL Inter n@Edit@ﬂ%Enzgmﬁ(wiggéﬁm-{eﬁo&%et’ﬁbx:})&—B@?ﬁﬁ}lpﬂ&g{hﬂlgllmgth il'he

sanpl es are read and anal ysi ACSCal I"bur ow cytfoneter (Becton
Di ci cnson) . [H-iggel-5-g)yaxost, hdibyidmwadd-1 2ebwisedle- Lagarbosileteof t he Hsp90 cl i ent
proteins, is selected and used in a FACS-based degradati on assay. Conpounds
of the invention are expected to 20 induce c-kit degradation in a
dose- dependent manner. Conpounds of the invention are expected to be
effective in the treatnent of c-kit associated tunors, such ag | eukem as,

S

mast cell tunors, snal I\Ncel | lung cancer, testicular cancer, cancers
of the gastrointestinal tiyact (PM&Lialing A ST), and song~centgall] nervous
system The Heesults e FACSmanidl wsdiscnecgpoobe o ped W stern bl ot
anal ysis. 25 F on - Mot | fH@F\Tr nt th a

N1

Conmpound of thesknyention Thenalukity of the Hsp9O i ars of the
invention to iB’H“C] t leodegr adation of c-Met, an Hsp9Qacl i np=pr ot ei n t hat
is expressed at hi (j”ﬁb{l evel s in several types of non-snall "C&8 1| |ung cancer
can be exam ned. NCI-¢42993 (ATCC, cat# CRL-5909) are seeded in 306-well
plates at 5 X 105 cells/well. The cells are treated WPRPQUIPNAG (100 ri M or
400 SUBgJ! TUTE SHEET (RULE 26) WO 2009/023211PCT/ US2008/ 009667 - 136 - nM
or a conmpound of the invention (100 nM or 400 n and cell lysis is

. ! M, ,
prepared 243tyéfoxee-isapeeanidrt-(1 Bepifad -1 Brivdnits-Wi-S prettel-ddydod Hrddd- f or
Western bl of,..ana ] T f the invention are expected to
potently i n&ﬁ%gﬁ%ég‘%%gﬁﬁ}%ﬁ?%%?}&%@n this cell line due to inhibition of
Hsp90. 5 Exanple C. Anti-tunor Activity Agai nst the Human Tunor Cell Line

e Rl SRR Ser SRR a7 bl e T PR L oo 2
15  (ethoxymethoxy)-5-isopropylphenyl)-4-(1-methyl-1H-indol-5-y!)-5-ox0-4,5-dihydro-
1H-1,2 4-triazole-1-carboxylate and potassium carbonate in acetone. The reaction
mixture was stirred at room temperature overnight. After removal of solvent, the
reaction mixture was purified by column chromatography to produce pale yellow oil,
which was hydrogenated to give the desired.
20

Example A: Inhibition of Hsp90

Hsp90 protein is obtained from Stressgen (Cat#SPP-770). Assay buffer: 100 mM Tris-
HCl, Ph7.4, 20 mM KCI, 6 mM MgCl,. Malachite green (0.0812% w/v) (M9636) and
polyviny alcohol USP (2.32% w/v) (P1097) are obtained from Sigma. A Malachite

25  Green Assay (see Methods Mol Med, 2003, 85:149 for method details) is used for
examination of ATPase activity of Hsp90 protein. Briefly, Hsp90 protein in assay
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Pat hol . 55:294-299, 2002), is obtained fromthe Anmerican Type Cul ture

Col l ection (Manassus, Virginia, USA). The cell line is cultured in growth
media 10 prepared from 50% Dul becco's Mdified Eagl e Medi um (hi gh gl ucose),
50% RPM M@ 20918301 10% f et al bovi ne serum (FBS), 1% 1BOXUS204$(00264T ne, 1%
100X Penicillin-Streptonycin, 1% 100X s3di-um pyruvate and | % 100X MEM
non-essential amno acids. PBS is obtained from Signma-Aldrich Corp. (St.
Louis, Mssouri, USA), and all other reagents are obtained fromInvitiogen
Corp. (Carl bbﬁfd(l@ammanmm;l RIS, 2omwloﬁmmrl\ég®lz)4s fixedroiteA TR @long t hat

have been cr eser uid ni en are ra tha at 37C and
transferre N of growt

Forr ed topateaiafior f bt fiesthoR or O8ARRa et G IBYHY ript@U R o *gromt n
medi a and th&lﬂpbm&i‘@heﬂﬂvéﬂtwﬁ"{ﬁa DGLv&llfp‘}éxé:CMala&ﬁtttg’ié@rreag'EhﬂsgddBd(tthtltmdl ais
repl aced every 2-3 days until the flask _hecanes 90% cqonf!l uent |caIIy in
5- 7 days. TeicHensHpamtuesarp inrybateal 3 C fog ‘hhour%t ﬁ&l&h@ rats}*af*%f% ask is
washed wst h (440, 40y Haigh cftﬁ?k'ﬂs@d?@@fc?thé‘Fe%ct%oslﬁllé%‘lﬁ e Rutdaasyash makhne (PBS)
and the cell's are disassoci ated by adding 5 X Trypsi n- EDTA (1 nvitrogen)
and i ncubat reagemwitB@Cahsarbiance 4i62@aml. s detach fromthe surface of the flask.
To inactivate the trypsin, 5 m of gromh nedia is added and then the
contents of S £ {HEQGo super nat ant
is aspirat eg’{x (Fflé ﬁebggﬁ%a%gﬁustgleléslﬁsﬂgglnﬁgl% Em'fgﬁimh% PES growt h nedi a
and t he cel |[Activither determ ned using a henocytoneter. Approximtely 1-3 x
10(6) cells per flask are seeded into 175 cnR flasks containing 50 m of
grow h nedi Y andcl eyl @eeﬂdcquré%?C in a 5% CO2 incubator. Wen the flasks
reach 90% conflu passaging process is repeated until

sufficient cells have been obtained for inplantation into mce. 30Six to
ei ght wdek dluhanfhighaHer2@réasCRrdinoruBRTEHUGE)B-20); 8KaBR-3dbiTH-3®dinf MGF-Char | es

Ri ver Labor tories. W m sa.chu ett us Ani e housed

4-5/ cage SURSH @ﬂﬂé@#@q@’% Hﬁgﬁ%éé%W%%?%&@%? - 137
- in mcro- lgﬁc@wlrratuqmﬁbecmthloatﬁbattraélkzhtedlmghtthdaﬁﬂaf IC¥luknine @ dnfibiotids f or at
| east 1 WEEKkQ%H or. to, use and. fed pornal Iaborgtt ory .chow, ad I|b|tuln]

St udi es ar e (L9 msnicdhin anfl HIQ we/BhiteomysngHbeoBRige dg obfaingpongntia

i mpl ant ati oge) Ex%uhlﬂTT&EmerE‘ﬁgB&nﬁ@& |c§uthtF AdedR% E@e]l &Jh‘é“ttf@ﬂ d:5x19F Eells
trypsinized as above, washe BS and resusupen at 5concentration of
50 x 10(8) éual Itegulmly,ueﬁeméslayes‘ilhgxmnmmga@g@ep t:daoraﬂ'@ 1laft,ft15 cgringe, 0.1
m of the cg lgeuspenm on is injected into the corpus adi posum of nude

m ce. The c "adi posumis a fat body located in the ventral abdom nal
vicera in the right quadr ant of the abdorren at the juncture of the 0S coxae
(pel vic bon8) anBegiadation of Eier: 3 g a Comphu: 2 .
devel op iin vivo until they reach 10 apprOX|nater 150 nnB in volune whi ch

typically regquirggagqd Wweeks followi ng inplantation. Tunmor volumes (V) are
cal cul ated by Ca%_l p nmeasurenent of the width (W, length (L) and

thickness (Br£fs LHIRER ¢ B{d P-h??rea? I\/%MﬁAGxﬂggéthﬁ?’c%ﬁtrél GF x W

x1). Aninal § are random z roups SO e ave age tunor
vol unes2of @apM,@udliprank of axorgouad oﬁthewsrtxarcm cverniighs imOMEM medium.

After treatment, each cytoplasmic sample was prepared from 1x10° cells by incubation

of cell lysis buffer (#9803, cell Signaling Technology) on ice for 10 minutes. The
resulting supernatant used as the cytosol fractions are dissolved with sample buffer for
SDS-PAGE and run on a SDS-PAGE gel, blotted onto a nitrocellulose membrane by
25  using semi-dry transfer. Non-specific binding to nitrocellulose was blocked with 5%
skim milk in TBS with 0.5% Tween at room temperature for 1 hour, then probed with
anti-Her2/ErB2 mAb (rabbit IgG, #2242, Cell Signaling) and anti-Tubulin (T9026,
Sigma) as housekeeping control protein. HRP-conjugated goat anti—rabbit [gG (H+L)
and HRP-conjugated horse anti-mouse [gG (H+L) were used as secondary Ab (#7074,
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15Sock sol utions of test conpounds are prepared by dissolving the
appropriate anmounts of each conpound in dinetliyl sulfoxide (DVSO by
sonication in an ultrasonic water bath. Stock solutions are prepared at the
start of t W& WU@§21stored at -20C and dil uted fresh eak¢l/uspogeevssstiosi ng. A
sol ution of 20% Crenophore RH40 (pol yoxyd -40 hydrogenated castor oil; BASF
Corp., Aktiengesellschaft, Ludw gshafen, Germany) in 20 80% D5W (5%
dextrose in water; Abbott Laboratories, North Chicago, Illinois, USA) is

al so pr epar ¢@0Ty Cell Signalimgtand uhfilRo Gragentpix Rerdidk(#200% CeB G@nahng)|

l'i quefied and cl 5 100% D5 reheating .a

clear and twgauﬁ%jﬁwas%”z?tw%#g rgﬂtﬂ&tgﬁquyvﬂpgagg?mp% ?Z‘?Fﬁgg%a% ure for
up to 3 nonkfeprédehed id Pablse. To prepare fornul ations for daily dosing, DVSO
stock solutions are diluted 1:10 with 25 20% Crenophore RH40. The fi nal
formul ati onThele 1dosi ng contai ns 10% DVSO, 18% Crenophore RH40, 3. 6%
dextrose and 68. 4% water and the appropriate anmount of test article.

Ani mal s ar ¢ Jopigath | Loneal (TP) T nj eqyEgoMaAA (i) > 50! utton at 10 mi per
kg body \ABI‘QTT%‘I’ITS‘CITEU‘U‘!‘E_Uﬁ da JgET WEEK Momday thmo—Frrjday, with
no dosi ng ofg—Saturtay—antd—Suntayr—Fot ﬂﬁweeks.—&e—eeﬁﬂpmﬁdﬁ-f—t—he

lnventl on ate nvpnr\f arl i o racnlt !n d

£
oot \= A~ >

VDA- |\/B-435“3r‘pl ls in nude mce to a ﬂr'£ er extent 3'r han a dase off 100 ny/ kg
body wei ght4of the Hsp90 inhibitor 174K SUBSTI TUTE SHEET (RULE 26) WD
2009/ 023211PCT/ US2008/ 009667 - 138 - Exanple D Anti-tunor Acti vi ty Agai nst
Human Tunor Cells in a nude Mouse Xenograft Mddel The human squanous

non- smal | c@lslsednufingn Table d; Her, hn HipBd, cl15&$ethﬁ- Aldegmbﬂem,ceﬂs aﬂéymhmdm, et
al ., Cancer es. 45:32 3281,. fr Ri ke Cel |
Bank (Toukubith PP of t daveayion-rHamepf L A HRRATR it rredi a
prepared fr(HUs&D%i]gdsh%fé@n@oll\mlsésllﬁﬂlaEa@rﬁiaNBﬁlbﬂmﬂhﬁr@%ltgh@msﬁ) 50% RPM
Medi a 1640, 10% fetal bovine serum (FBS), 1% 100X L-gl utam ne, 1% 100X
penici | lin-strepppips@izn, 1% 100X sodi um pyruvate and 1% 100X MEM
non-essential am no acids. FBS is obtained from Anerican Type Culture

Col I ectjgn fMvarassafAs (2bDdorcailsvall) deSiin@éidn 3klwat fiaks irﬁﬁﬁﬁﬂia&earaﬁpbt al ned
fromlnvitrogen Corp. (Carlsbad, California, USA). Approxi matel}/

10(6) cells” ﬁmsemaléxoa@efrheﬁslbmr@g@at@ﬂewﬂﬂﬁc¢m@fmnd ofitherigypation pe Mﬁﬁdl y

t hawed at 3 I to ai ni ng
501 of gy S ed Ao G nfenk AtoriiRg HehBEL S L 12 R RO
15The gr owt burmivdi ia messurehwik €dll SpentngKi3-8dBpEndont dboratdresf Cask Cdcones 90%
confluent, typically in 5-7 days. To passage and expand the cell line, a
90% conf | uent flask is washed with 10 ml of room tenperature phosphate
buffered_sa 1ne | b add| no 1X
trypsi nd EDTANIES e S e

SUETT, S rre s s get ach from
t he surfacehﬁfémﬁdie fl ask. To i nactivate the trypS| n, 520 m of growth
media is added and then the contents of the flask are centrlfuged to pellet

the cells. e super nat. IS as ted and t cel | IIet resuspended
110 of ASPERATHEATE Searatal ebne THABE, S Bk S et Hia
henpcyt omet exPBRSXPRIFSS! arRittBe stdingd With A He2e FITC @BB049328b) F6r3058RARd i Nto
175 cn? flasks containing 50 m of growth
4°C. Cells are then washed three times in FACS buffer before the fixation in 0.5 ml 1%
20  paraformadehydrede. Data is acquired on a FACSCalibur system. I[sotype-matched
controls are used to establish the non-specific staining of samples and to set the
fluorescent markers. A total 10,000 events were recorded from each sample. Data are

analysed by using CellQuest software (BD Biosciences).

25
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medi a and incubated at 37Cin a 5% CO2 incubator. Wen the flasks reach 90%
25confl uence, the above passagi ng process is repeated until sufficient

cell s have been obtained for inplantation into mce. Seven to eight week

ol d, fenuml WO@MNZEH1- nuBR (nude) m ce are obtai ned fromRGTAFI2808/0R6GEr
Laboratories (WI mngton, Massachusett-s|35USA). Aninmals are housed 4-5/cage
in mcro-isolators, with a 12hr/12hr |ight/dark cycle, acclimated for at

| east 1 30 week prior to use and fed nornmal |aboratory chow ad |ibitum

St udi es ar e bonddpppidsianalysisval s bet ween Sand 12 weeks of age at

i npl antation. To inplant RERF-LC- Al SUBSTI TUTE SHEET (RULE 26) WD

2009/ 023211 AGE wSkoes/ \iftoe fompdids of the mmvential, kallsiang washaedienceiveith t he cell s

are trypsiniz 0 washed, | nded at concentration
of 50’ %" 10( AP ESATERRY Hit BRIt Alfi a6 AN <Rabetd RatSiRT 505
Matri gel Baammbldi(hﬁwcadbqpl\;a(anu obtditedTAASBD EBDso&r@ésqlf&nﬁﬁﬁm ﬁaeld‘:or d,
I\/assachusetts USA). Using.a 27 gauge .needl e and cc syrin 0,1 m of

the cel | 2sufeneitepetie aﬁlq%y%sc@@arf@w Ot a3 biUhEBP BPF@C*FP%k fa tgiekh nude
mouse. Tunon\eh Hvr%& drdeciidBd Beincdab Rt RthiDYD &2k 8 staeeyswi ?&Et the width

(W, length (’L) and thickness mof tunors using t low ng Tornmula. V =

0. 5236 x( Lx'yTyare [BD\melepama@leedemwtluc@es«emeunmkmm after RERFAC ¢f | vP)
are isol ateﬂ}tff)uore [oVe %oEr g rate of tunor inplantation relative to the
e Pn RERF- LC-Al tunors are pernitted to

enﬁe

parental cel
develop in v vo 38k daliarho
requires ap t OXi FTEECT )

reatment with 4 Compoynd of the Inven
V|aCOZ |at|ona sst rilize th 70%ethano| in a
| ani nar ! W‘W&%‘H‘em&?eﬁal@f z{'ﬁrlr@k i@‘?‘fﬂ{(ﬁ%@’ gfjfg StES KRG and diced in
50 m 15PBSdeg&adaﬁomrﬁﬁaédagJ Hi9adghibifors b ﬁw@ﬁﬂldn smualaelmsmoﬁﬁerpr epar ed
using a 55 m Wheaton Safe-G.ind tissue grinder (catal 4 24 0-358; WR

| nt er nat i onaell) #ig Seates vathd 7 AASH DRV 8 ja gompaynd Qf); & taheuiddt| e up

and down 4- pt pRSrdMJIROEE atdedirifiged (Ebmmpﬁwoemm 1§b@ ﬁin'i‘?cﬁi stdinough a
70 1.1M nylon cell strainer and then centrifuged to pellet the cells. The

resul ting pdhe eupematanisane diserddad, and the celiarg-washed eneiihg withd FnkBev Afied ng r ed
bl ood cells _ande di The cel |
pell et i é r esuspgﬁg@c}hl a?emﬁxe&gmgﬁgldjd&s@e%%gg%{ tn!fz}(gﬁ(cﬁngtf | asks :
cont ai ni ng H@emdtionhil, @aﬂhﬁ@ﬂ&ieﬁuml@ﬁmlux PREmAYC fdrddk The sapplesxienreddel y 10 x
10(6) cells/f Aite |nc bati o in.a 5% CO2 incubator,
non- adher enf™ @aryélza‘?&”ﬁ@mﬁ BV@?%& ﬂ‘é‘etfﬁ\ﬁaeff Hié%ﬂs?w PBS0 and then the
cul tures are 5 fresh n the flasks reach 90%
confl uence, Eaé’HBWEe HAEAEIRY ﬁ?%@s&eﬁ%ﬁfﬁé\gﬁf’@d’rﬂﬁw 'S %el?l F199%AEnt c(:al |'s
havr been ohieiinedAICH-bdsePiepidatib®sshyn t Qorfip&Rds of the invention are expected to

20  induce c-kit degradation in a dose-dependent manner. Compounds of the invention are

expected to be effective in the treatment of c-kit associated tumors, such as leukemias,
mast cell tumors, small cell lung cancer, testicular cancer, some cancers of the .

gastrointestinal tract (including GIST), and some central nervous systern.
The results of the FACS analysis can be confirmed with Western blot analysis.

25 F. Degradation of c-Met in Cells after Treatment with a Compound of the

Invention

The ability of the Hsp90 inhibitors of the invention to induce the degradation of c-Met,

an Hsp90 client protein that is expressed at high levels in several types of non-small

cell lung cancer can be examined. NCI-H1993 (ATCC, cat# CRL-5909) are seeded in
30  6-well plates at 5 X 10° cells/well. The cells are treated with 17AAG (100 nM or 400
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RERF-LC- Al Il vP cells are then inplanted as above and tunors are pernmtted to
develop in vivo until the majority reached an average of 100-200 nmmB in
tunmor vol une, which typically requires 2-3 weeks follow ng inplantation.

Ani mal s wi WO 80/@31or very 30snmall| or |arge tunors ar PQIERHEHEWS7 and onl y
animals carrying tunors that display colsi-stent growh rates are sel ected
for studies. Animals are random zed into SUBSTI TUTE SHEET (RULE 26) WO
2009/ 023211PCT/ US2008/ 009667 - 140 - treatnent groups so that the average

t umor vol unedofr agamipogndnfphaingergioni(l MrnMior 40kn,and celf lydig 9 prgparathdd HSPOO

inhibitor, 17<al]ylam.ne-17-denmet hoxyagel dan i 7- n enpl oyed
as a positi \%eaﬁge{)tﬁ%(arugfm( %qﬂ%{r??%ﬂtl Ogg’ﬂ‘%ltgips ﬂgélgég@ﬁ?vegfégla@@, \%vﬂYoﬁk, 5USA) .
St ock sol ut icompowids btk imrehiicl &8 etpeetegrepaemty inguddidegabationef chdetdppr opri at e
anounts of each conpound, in . di methyl sulfoxide (DVSO by sonication in an
ul trasonic W# 8‘#&%& e teinbibiiangf HsP8hs are prepared weekly, stored at -20C
and diluted fresh each day for dosing. A solution of 20% Crenpphore RH40
(pol yoxyP sdxampletenAnbifumes Astivily Agaigstthedlympan Tamor Gellddag aft,

Ludw gshafeMngggﬁpy)mwwoggQ%a%\t\M@% gxtrose in water; Abbott
Laboratories, North Chicago, Illinors, USA) is also prepared by first

heat i ng 100%911&%9%%}5%%58%9\96}%1%&1\%@:@9%%&6#HT@W%&PJ@@% , &lafar.

diluting 1:5 wt eatl ng again unti ear and then m xing
wel | . This 3&HubPdatbel. $52%-B15%A06R), is obtpinee frpmrthe dneritaor Type Guhtug nont hs pri or

t T | ati. far, .dai i | t ock sol uti

i1 ured 10 1bepalen (AALTRhE ViR (R ne bl F TR FhPEER {0 Chostng
cont ai ng0 10 4repbde@ frohBI0% DRl b iBt[oBlﬂk@_,EaglieQﬁ’ecﬂﬂmft(hi@B(glue&;&),éﬁm\iaf’mrl( and ';he
a ropri ate nou (0] st. . arficle. nLmal s I I ntraperjton 1 .DP.

i I?\j!oeclto ed wi PEF@%F@OSLQ%?‘?@WO&Mf@'“ﬁ‘l-(FB@’ 1%“@859‘5%?@’2‘9’ %qgggchgdul epof 5
days per V\B?Kniém{lg%toﬁy@ﬁ?qw11009(95811%{4?%?”3}?@}1%%0@}{%51&4 ktVesseMtih no

dosing on Saturday and Sunday) for a total o doses. 20 Treatnent with
conmpounds ofminpeacidsy ERSiidpbtained frpmctigra-vddrichLarp. (Sh Lonis, Missewh$8d )gr owt h
rate of RERE: r ' i rt%gﬁ ] : E:
Necrosis i Eﬁg&_%%&l\%ﬁ%gg%ge n%#gﬁ%%g@%‘gﬁ%e&s% t mm?ﬂéh’ggarlgﬁga@bg 11 1ine,
EMI6 ( ATEC #ApRtoxRisbly 4-3 5 10) e¢llsabht haenbeeh erydpeséreahin Tigpe indgenraee

Col I ection (ATCC. Mapa o Yirginia, USAY. The 25 cell .line.is | tured
in growh n&@ﬂf&?ﬂp@ﬁﬁpiﬁﬁ?@g%ﬁg@sﬁgrﬁ?‘ tBé’j?%)‘c ﬁﬁsd'leﬂ% eéﬁﬁﬁ Cé’"%BH%ﬁJ (hi gh
gl ucose), S5aftoREMwiiVRRiA 226 4Rn idAYatbeatl7°O VA % SBJ MBibafBSThe 2AAID0X
L- gl utam ne, %_100§ﬁPqeni cilLin-St r@g& o) an, 1% 100X650di um, pyruyvate and
1% 100X MEMTROR-BEREE] QYCrant 18y Bt e HeplSbrcamis bt raaflyent RDi g al |
ot her reagentdyare @b&-%b aﬁdieif'aﬁmﬂewm 1ih 4B WnBuerdt Ga5N BRAGhed i {OM 2,
USA) . 30Approximately 4-5 x 1I0(6) cells that have been cryopreserved in
|i quid BPtr & ehrapietemperature phosphate buffered saline (PBS) and the cells are

disassociated by adding 5 ml 1X Trypsin-EDTA (Invitrogen) and incubating at 37°C

until the cells detach from the surface of the flask. To inactivate the trypsin, 5 ml of

growth media is added and then the contents of the flask are centrifuged to pellet the

cells. The supernatant is aspirated and the cell pellet is resuspended in 10 ml of

25  growth media and the cell number determined using a hemocytometer. Approximately
1-3 x 10(6) cells per flask are seeded into 175 cm?® flasks containing 50 ml of growth
media and incubated at 37°C in a 5% CO;, incubator. When the flasks reach 90%

confluence, the above passaging process is repeated until sufficient cells have been

obtained for implantation into mice.

30  Six to eight week old, female Crl:CD-1-nuBR (nude) mice are obtained from Charles
River Laboratories (Wilmington, Massachusetts, USA). Animals are housed 4-5/cage
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rapidly thawed at 37 C and transferred to a 175 cnR tissue culture flask
contai ni ng 50 SUBSTI TUTE SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 -
141 - m of growh media and then incubated at 37Cin a 5% CQ2 i ncubat or.
The gr omt hWeedesd28M1r epl aced every 2-3 days until the freREs2b@oarse7 90%
confluent, typically in 5- 7 days. To -pagsage and expand the cell line, a
90% confluent flask is washed with 10 mM of room tenperature phosphate
buffered saline (PBS) and the cells are 5 disassociated by adding 5 m 1X
Trypsi n- EDTé mlcwisbrauge,m)ltl—aermlz}irmthmhvdgkayclaﬁeclumtéd foﬁ'EEIemlllvﬁ:eklet ach from

the surface of the f nactiv tryp rowt h nedi a
i s added anBRTHBNSS ﬂ@afggﬂ? !abB’Fat"crﬁgﬁ gﬁb‘é'f’% g‘é‘ﬁl"'? F“Ielfﬁg el l et the

cell's. The siRRANAeAMeni7an8IRWRLSSE BB rfifartRich. M8lilmplani GmbesysARBded in 10
nmM of growth nedja and the cel| nunber determ ned using a henocytoneter.

Appr oxi mat ehidemmige,the celly@m tr:d@lm@d;a&abweawhac# o Readoreswsupendedatany | asks
contai ni ag gg%c%t{ahm F?%Ho@@blﬂs/@ Oconf é’zﬁée{uﬁé didarfy P CO2

i ncubat-or. above passagi ng
process is sweingeat®imlof the ceilibispensemtis a¢dtes] lhmtbemrmnsadhioaum@dm‘:dzr

i npl antation.in m ce. Seven to eight,week. o] CD-1-

(hude) i comisce eCamsatPo b8 Y ISE et e Ve Fugrr 3 e Pt on,
Massachuset tight quidihnt oNihe@IdEmaH et the HmERirdofAhE FORxhé)(PaIVEd Bonkep@ldabobs, W t h a
12hr/ 12hr |ight/dark cycl e, acclimated for at least 1 week prior to use and

fed normal femsssiieany). Cimpraare thes Regmittediq davelop r é’“@&ﬂ@db@yef&a@n ani nal s
bet ween @ aﬂﬂaréﬁm‘ﬁﬁﬁkﬁsd}ﬁm GeviHimé Wxﬂ{ﬁ?ﬁ%&]ﬂnrqu&s'mu@gﬁsm %urmr eells

into truck mce, the cells are trypsi ds above, washed In BS and 20
resus upendeun[dantamoﬁlamwatumﬁ (VB)‘ a-rgcal;zulmeq by cdiglet gieasLrgmenPeGhe widthg a 27

gauge need! ayRihel 5 89 HiaEss e MhoRlusdiSnE bW IHABRARLCY 4§ shal ot o

subcut aneou are then permtted
to devel op k(L xiW& T)ntAdlmalbarermpdwmtqd 1neamlaml=:n?§romﬁ5sorthmt&he fvekageor vol une,

which typically requires week faqllowing inplaptation. Animals with 25

obl ong, ver 9“"’5%@(?\6 F%?Fé@r‘%”@r?ﬁ‘?gmé'?"éat&!?%s&%? SIN&nd 'only ani mal s carrying
tunors at _di sp a,y copsistent growh rates are selected for studies. Tunor
vol unes { V) Sofkes0 ﬂ°€%?§F%&°B‘P°‘€%PFEé¥e%F£§U’ Srrehin © BPRIORAR #MPWAS | engt h
(L) and thi gidaes Sorhpoun@fin HidEyE sulfdxidt (NS HPbY D Ao BraiLilPasoc walr 5236 X
(Lx Wx T). Aninmals are randonized into treatment groups_so that each group

had nedi an bathoptoghpeluiensgre meparad thengargef the étugx,éwefbﬁt -#bSiangd dilgeBSTI TUTE
compound of TRt G DRI B atk e e AR T TP
prepared byhylirsgrohted n@tcarmlaﬁymsﬁpl’qm.t Akaengesellsdfaft hve:lvagshafmnﬁemmndj imet hyl
o T

is also prepared by first heating 100% Cremophore RH40 at 50-60°C untll llqucﬁed

and clear, diluting 1:5 with 100% D5W, reheating again until clear and then mixing

well. This solution is stored at room temperature for up to 3 months prior to use. To

prepare formulations for daily dosing, DMSO stock solutions are diluted 1:10 with

25  20% Cremophore RH40. The final formulation for dosing contains 10% DMSO, 18%

Cremophore RH40, 3.6% dextrose and 68.4% water and the appropriate amount of test

article. Animals are intraperitoneal (IP) injected with this solution at 10 ml per kg

body weight on.a schedule of 5 days per week (Monday thru Friday, with no dosing on

Saturday and Sunday) for 3 weeks.

30 Compounds of the invention are expected to result in decreased the growth rate of
MDA-MB-4358 cells in nude mice to a greater extent than a dose of 100 mg/kg body
weight of the Hsp90 inhibitor 17-AAG.
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5 Aktiengesel |l schaft, Ludw gshafen, Germany) in 5% dextrose in water

(Abbott Laboratories, North Chicago, Illinois, USA) is also prepared by
first heating 100% Crenmophore RI-140 at 50-60C until liquefied and clear,

di | uting 1W9 209%0832100% D5W reheating agai n until cl earPGAEE2003809667 xi ng
well. This solution is stored at roomiB8perature for up to 3 nonths prior
to use. To prepare a DRD formulation for 10 dosing, the DVMSO stock sol ution
is diluted 1: 10 with 20% Crenophore RI-140. The final DRD fornul ation for
dosi ng cont &xamplobs RVBDur@9A Gidtyokgrinst HRisddn 3. 6% dextrose, 68. 4% wat er
and the appropriate anount of test article. Tunor-bearing aninmals are given
a singl e i nthavwar©alls if ia.nudy Moise XcnografitModd of either DRD vehicle or a
conpound of the invention fornmulated in DRD, both at 10 nlL per 15kg body
wei ght . TherThe &udn kquamfohenordsmgl telldatigennter cell hing, RERIBLExATl R&B04d4t in hal f

cnbedded. | n SpKPRRRIH ehilo R AR Reh 4o s, FSb e B ara<ts BRene bl ock,
and rough Cl@ell%kkTs%kﬁWa@ék‘i‘ J‘éﬁéh?' Phe &t IRRLANNRER iRpRMtB AR I unor, S5 1. 1M

serial sections are prepared and ai ned with hematoxylin and eosin. Slides

are eval uat @&t deom 0% Hulkpes’ gModfmﬁhFégbsI\é@fwmmgh ghice®) S 0¥oRBMhar e
gridded ret 'n&éd?alsﬁ*ael@ﬁff&&l%@ Q&F{@%%?f]ﬂgs gthHiB{ el foqpaRtified at

200X nagni fication by ‘scor’i ng I er of équar es containi ng
necr osi s anqiemlbnﬂlrt—site@tonmmbé% HIO)(gmddmspptravmia.rdor%dD@ﬁ{ rh-@EMi reblessentiator

cells. It is ex e hat unds of t esult in an
o ease. | niRGSse FESHS H e AR f Rtk 15p BifEeEistion et 1o fhe
basel i n@g necﬂitgmls, mmuau otlier ZEageiis ark @bialrRatieh Invitizén Cop. (ulsbadye

expected for vascul ar targeting nechanism of action, rapid onset of
necrosi s |scéﬁf?§‘i“§’tlé$® VIRRRSOXIRSIEY HeiXnlP(@) cellsthadave ERS'CFWQHSW{VSSE‘UWNS

resulting imgq E'iHFh‘iH‘dOg% %Fé%ﬁxlel[?%a&@d at 3‘7“‘2‘%&?& trﬁ@ﬁ@é%fns\@?“t%@cu@hér upting

Activities in a nu Mouse The nouse manmary carcinona cel |
line, EMI6 (laskaontpindme 5@ ré 5] gromgh mbdlamncéale@mcﬂbmd AR " Qineg $%&0:Type Cul ture
Col I ection ¢AICC Manassas, Virginia, USA). The cell line is cultured in
grow h nedia prep ar ed from 50% Dul becco's Modi fied Eagl e SUBSTI TUTE SHEET

5056 RPAT M;f? %%%%ﬁéﬁfﬁ?c%fwnﬁ%éﬁ%w e GRSt 00
100X Peni ci kypidatlBin E—ﬁtdawcrmpasbaﬁgehﬁﬁ)k{xpmndlth¢rcemnne|,\aast09’o eonfludtofleloX VEM
ove el ne RO Syahm oS el S e pgheclns ©20°nt s
SAppr oxi mat gleydihssdciateit AABinkS rhh@t UP&Y@EDQWTIWM% e &l ma@bah%hﬂ quid

nitrogen are_rapidly thawed at 37C and transferred to a 175 c tissue
culture flask chml éherﬁeHgdmphrftor@fhegwa’mew Mechlagk ad g inaseyate Hedwasiad at 37C in

{1 2ok bagantt 5 HiGat A aRE AR tetoh RS GF AE (BUPRY cernfll B Ak and
the cell i the,cels. ch%smwnatmmaspilrasd(andshmlmﬂew mus:@nded in 10 ml of
growth media and the cell number determined using a hemocytometer. Approximately
1-3 x 10(6) cells per flask are seeded into 175 cm? flasks containing 50 ml of growth
media and incubated at 37°C in a 5% CQ; incubator. When the flasks reach 90%
25  confluence, the above passaging process is repeated until sufficient cells have been

obtained for implantation into mice.

Seven to eight week old, female Crl:CD-1-nuBR (nude) mice are obtained from

Charles River Laboratories (Wilmington, Massachusetts, USA). Animals are housed

4-5/cage in micro-isolators, with a 12hr/12hr light/dark cycle, acclimated for at least 1
30  week prior to use and fed normal laboratory chow ad libitum. Studies are conducted

on animals between 8 and 12 weeks of age at implantation. To implant RERF-LC-AI
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10 nL of room tenperature phosphate buffered saline (PBS) and the cells are
di sassoci ated by adding 5 nL | X Trypsi n- EDTA (I nvitrogen) and incubating at
37C until the cells detach fromthe surface of the flask. To inactivate the
trypsin, S5W@L200#02831dwt h nedia is added and then the conm@s20esfoosdae f| ask
are centrifuged to pellet the cells. Thg9supernatant is aspirated and the
cell pellet is resuspended in 10 nL of 15 growh nmedia and the cell nunber
determ ned using a henocytoneter. Approximtely 1-3 x 106 cells per flask
are seeded itwhar ckliSintmBudelraisk sheaelis arertiypgintzdd ad aboive,grashedinfif andand

i ncubated at 37C iin, a 5% .. nc tor.. W he, asks reach Y
conf | uence, "¢HEPERATAL 2 580ceRHAtON %B@é‘e@@i°§ﬁ§r)‘é]ﬁ)8’a§dé%|"?fﬁf“fﬂp?eﬂff F'ﬂ’l%gﬁeMn{ cells
have been obfadideshofaa8 s0PRUamizel BadmemMermbraf M2RixIHYBI234BBI ght week ol d,
female Crl:CD 1-nuBR_(nude) mce are_obtained from Charles River

Labor at or i eSi9spiensssnBedfprd, MassaghusgdeUS). Usimg 2 24 gahes weedlea@rid $Sed 4- 5/ cage
in mcrosis rg1 o sl ds ; l4 or at
cast 1 neer a8 ol b e is A d RR Ao Gig mORE R o Pech

St udi es ar e hednmioeice d umor selumeal 6V )re¢ ewadentatéd bnchliper measksmeht efghe width

i npl antatio TO 1| ant. EMI6 t .. 25cel l.s in nude.m ce, «fh s are

trypsi ni zedreg@’ lﬁ% ,)%§ngg“ef%%§m§hods ?Sé%tbﬁ%(glﬁayé%g %’P"aﬁc&cgt#%m on of
10 x 106 celkl(BxM A T).PBS. Using a 27 gauge needle and 1 cc syringe, 0.1 nL
of the cell suspension is injected subcutaneously into the flank of each

nude nouse. proio pisaded RERBLOCA hifoAGEBYRERBIT-A '8 ergisaiet teingrovadevel op
in vivo until the 30 mgjority reach 40-90 mmB in tunor vol umeyg{:to mnimze
the extdft 8¢ r@@@ém@dm@@p@%pnmteﬁ t {hsipazspia) cellling 1p gude Micga PEREG| | owi ng

i npl ant at i onc AN PR SarbipbitniMtSioeYeBE & Hbd tntil Bl Q84N o )(inﬁl'i@% bs@r very
| arge tunors e discarded and only animals SUBSTI T SHEET (RULE 26) WD

2009/ 023211 P01/ iu32b0s) PDBPBETquires approximatelyyd weeksfollaveng iraplartatiqyl. dylice

consi st ent 0 e t I . . r.

cal out at od iy OufinizE) B Ao RoGn{ Rl R e i Byt B

t hi ckness ( k)amihat flowohsodu disimyg ftéréle tawhhiqud, gndre armexaisedvand dicedAB60 mi( Lx W x
T). Aningls_are randomn i nt.o.treatnment groups so fhat af.the start of
bsi ng. dBch FBSGHses SHlod Hads: & sindlfan ] TOraTes e oAoE A G 85 g o
the Evans BiWigafbyiSagsand tidsle EOhdes@iRoLAITR00NHS, VW IR madtivedl] Wekt f or
dosi ng, the appropriate amunt of conpound is dissolved in 5%dextrose in

wat er (D5W CABH®: Permaruria.df34by Rergine ba peslgsp and dowp s tirugsayithout
Vehi cl e- t r gk n AN HERLSHedlisn ARG helitibudiBWo g nﬁjf?:{ﬁ(i‘éﬁ kudife HYan Bl ue dye

assay, tunor-bearing aninmals are dosed wWith vehicle or
centrifuged to pellet the cells. The resulting pellet is resuspended in 0.1 M NH4Cl to

20  lyse contaminating red blood cells and then immediately centrifuged to pellet the cells.
The cell pellet is resuspended in growth media and seeded into 175 ¢cm? flasks
containing 50 ml of growth media at 1-3 tumors/flask or approximately 10 x 10(6)
cells/flask. After overnight incubation at 37°C in a 5% CO; incubator, non-adherent
cells are removed by rinsing two times with PBS and then the cultures are fed with

25  fresh growth media. When the flasks reach 30% confluence, the above passaging

process is repeated until sufficient cells havr been obtained for implantation into mice.

RERF-LC-AI'Y" cells are then implanted as above and tumors are permitted to develop
in vivo until the majority reached an average of 100-200 mm® in tumor volume, which
typically requires 2-3 weeks following implantation. Animals with oblong or very

30 small or large tumors are discarded, and only animals carrying tumors that display

consistent growth rates ar¢ selected for studies. Animals are randomized into
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10test article at Olw, and then i.v. injected with 100 uL of a 1% (w v)
Evan's Blue dye (Sigma /1E-2129; St. Louis, Mssouri, USA) solution in 0.9%

NaCl at +1 5 Tum)rs are excised at + 4 hr wei ghed and_t he t| ssue
di sassoci at’ &szﬁ’ﬂ&ubau onin 50 pi 1 N KOH at 60C forPGREUSHPO80PEOLyt 1 act

the dye, 125 pi of a 0.6 N phosphoric ak40¢ and 325pt acetone are added, and
the sanples vigorously vortexed and then 15m crocentrifuged at 3000 RPM f or
15 min to pellet cell debri The opti cal absorbance of 200 pi,

super nat ant tlregme%sr%%qﬁ@d heqvegzzg tymar volumepof saf ﬁS‘é‘B’t%‘%ﬂHﬁ%ﬁé‘i“‘er (Dynex
Technol ogi es{(JF@@kihg ! Y. Virginia, USA). Background 0D620 val ues from
simlarly sized groups of vehicle or test article-treated aninals that have

not. been | ik asbouisiinfbéel 268 hRLN Gk AR IA% RRRKERAUNGT ARG QA BLUCS are

t hen normali ze 20 t uhor ight a | 'cul & rel ative
to vehi cl e- tempdayed as wpw@ve cPotreladbany MélecwlaaResdanch, dlsnpg¥imyodctivity of a

conpound of Bl ue d a s.enploved as a
meaeur enént vt R B ERt VR ARt R R e 1253, 1440,
2000) . EBEvansnBube oﬂy.'ﬁ:rl']lrﬁafﬁ@lsuﬂ inaiméthy Jmedese)MS()abjowﬁmnbné “?neﬁt rostati cI
interaction between t u ni c _aci rou ye an 5the term na
cationic ni t‘-‘rtl)t{)"gjg‘h‘% “@fergﬁtg %?ﬁ%‘@‘%@i% %ﬁilfnsf'?mdl“’rﬂez%gémlgeaves t he
circul ation dyafey ﬁ%Elec}{’dafafdr%&lH@' JABéoRMoﬁbe id% CPé?néd%fE 12520 ﬁﬁﬁ%ﬁﬂ'@r
tissues while still bound to al bum n. bum n-dye conpl ex taken up_ by

tunors is I@aéltoe@natqd qapter @k tBATeCom! érktlgwédlsehaﬁqbndm&haﬁm, Eemanyliy  and
'””ace'lpu' %b%’ﬁ%gv‘g@ %U&tlﬂ‘%&tér“AB‘@o‘E{lﬁ’Jbb&tJrf‘eg' &@btﬁ?ébt%ghi @UP'IFS The

anount of dye a tunor neasur enent I ood
vol une and ma:lsmmepa-edl bpﬁl'sn’ﬁaalungllt)@% G’r:emmﬂmrﬁdRHM att 30e6G°A wetil ligmefied e

SUBSTI TUTE ShEEEfer AEees v benBioat bosheingrens By okitnshes st T

vehi cl e-tr eayedd TN J5RitiDn isHi6rd at Id@ﬁ)rtaﬁﬁﬁamfb fey@ RN@bAtAS piedt tb 08eD ’Itohe t unor
is consistent with there bei nq a l.oss of blood flowto tunprs due to

bl ockage of Prepatsfoyndatgnsdordaily dotiag. AP sigek solytiensees dibedyl: & wihi ng
mechani g@ OfZO%:@fe% hore Rl-ﬁ%amleﬁng foﬁﬁnbt}fﬂntfbpﬂbsﬁ'fﬁgoﬂﬁlf snesksiisen 184,

| nfl ammat ory Cyt oki nes i n Human PBMCs Human are isol ated using
Ficol | 400 &nemephare RH&&tkﬁ%ddxtm(&M%maspr andithy awrnnr)at@amwnt@ﬁteam

Puman | PNy 100 e R ey BEAI0e 08 FRkid gl gog getd M0 1T

0. 5x106/ 100pkdyveright on Q&hemjlé of(B &wsmelmvpdka(wﬁm\dny, Huesday, UWednmthyum (RPM
1640, 10% 1

cells are t SQ?X%%’I JQSt r %{?‘P ﬂ%@?&#ﬂ ted IS\%@?}& o 8§Kgﬁﬁo%ses The

Si gma#L2654- 1M5) or 025% of S Sta pcoccus Aureu )

e et g R A ﬁsﬁfhéef}‘:eﬁa%lst PORHEN OO AT B Besebund at
di fferent C%bﬂﬁﬂﬂtrét@beERFVEG ATMF Rghaf BRI CEIN iR RbdiORideess than 0. 5% for
16-18 hrs. out 180111/ well of supernatant is

Example E: Necrosis in a nude Mouse Tumor Model
The mouse mammary carcinoma cell line, EMT6 (ATCC #CRL-2755), is obtained
from the American Type Culture Collection (ATCC; Manassas, Virginia, USA). The
25  cell line is cultured in growth media prepared from 50% Dulbecco’s Modified Eagle
Medium (high glucose), 50% RPMI Media 1640, 10% fetal bovine serum (FBS), 1%
100X L-glutamine, 1% 100X Penicillin-Streptomycin, 1% 100X sodium pyruvate and
1% 100X MEM non-essential amino acids. FBS is obtained from ATCC and all other
reagents are obtained from Invitrogen Corp. (Carlsbad, Califomia, USA).
30  Approximately 4-5 x 10(6) cells that have been cryopreserved in liquid nitrogen are

rapidly thawed at 37 °C and transferred to a 175 cm? tissue culture flask containing 50
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15col | ected and neasured using ELI SA kit or Bio-plex (Bio-Rad) to determ ne
the I evel s of cytokine production. The cell survival is determ ned using
Cell Counting Kit-8 (Dojindo Ml ecul ar Technol ogi es, Inc.). Conpounds of

t he i nvent Wenoe@3tpected to broadly inhibit the produpdT/o$2osi009667

proi nfl ammat ory cyt oki nes. Exanpl et4it- Suppressi on of G ucocorticoid
Receptor Levels in Rat and Human 20 PBMCs Cel | Preparation: Wol e bl ood
sanpl es from heal thy human volunteers and nale SD rats are coll ected and

t he PBMCs amd of groivah ectdiarand dientindupatad af °Caonva SYHCO) inotibardroThe gt i s

diluted with an .equal yolu of sterile.l x PBS. dijuted blood is

over | ayed C;EFBH}F %P?qcﬁ‘yﬁveéyg’:?s‘[ﬂé? prped ﬂ?:eeqﬁsiéibf’?f‘&& %&oqﬂ"ﬂfoﬂ?mﬂﬁ%fr{é’bi ng the
bottom | ayer da?sa.t'l"&ﬂdﬁa%ie Rhd Bxpandtheel] fing &l 909D asHfReiM sk sioksshbd/ with adi ent
solution. The [ayered blood i's centrifuged at 1500 x g for 30 m nutes at

r oom t enper & @f Bonrismpgiagye ehesphate pulfesed sabine FBrgdtigvels aig careful |y
renmoved, ctr . r 3 tw ce
w th PESt oRanayarloy aaBRe s B TRk BIFECHRL R sy e B HEFTIE "
10% et al bowuntileh8eelsaetacnfrbivEM suBEBSH heflEskSHEERadt RalleEh@Bypsin\® ml of

2009/ 023211PCT/.1JS2Q08/ 009667 .-, 146 - Trea .. The r and h PBMCs are
Croat od wi t BONEETTEA AR hsh G seatror tedtosk it e et o BB ot
concentr at i Qélss. The Suiperhataht is Abpira@d ahQGhat¥ll (pielet DMRSYspbded 16 108l 66 growaie cel | s
are then collected and rinsed in ice-cold PBS and stored in liquid

( . ( q
5ni t rogen ufitedia and thafell ngpbrrdsterminadising s hmopRmetF- o ABPIERERAAY 15 ¥est er n
lysis byjfeng }Qel%l- h&sk'i%ﬂ%’é?ed‘li%tmldnp {56k conta édm?‘@%gwt}pm@ﬁlimm” L
EDTA, 0.1 mmol /L EGTA, 1 mol /L DIT, 1% Triton X100, freshly supplenented
with | x proeedhiseubatdd 437 O€ iwa &%t G4 infuhatar PWendhe freskk feacil90%01 L) . Lysate

protein con raf i e Atif] g LGl 20N kb1 (cjil (Pierce)
and nornal i gg@.ueﬁéﬁn %%%g%e&%%%b$ pﬁé% Selfg%eplayfugh Ilagtglds é’gpc o { gé:lk aﬁfﬁ%&A&E
Bi s- Tri s CebBtalnedortimphiatajionimo sidessequent |y transferred onto pol yvi nyli dene
di fl uori de nmenbranes. The nenbranes are blocked in 5% mlk in TBST. Primary
anti body of sSgvenaoeight weskbld ce@ple @rl:CDOIMBR (eudey miceBrostraihabfrogy, Inc. is
added arllgl ! %%yar (%tRleger tabE)l%(t)orples (Wilmington, Massachusetts, USA). Animals are housed

4-5/cage in micro-isolators, with a 12hr/12hr light/dark eycle, acclimated for at least 1

week prior to use and fed normal laboratory chow ad libitum. Studies are conducted

on animals between 8 and 10 weeks of age at implantation. To implant EMT6 tumor

cells into nude mice, the cells are trypsinized as above, washed in PBS and

20 resusupended at a concentration of 10 x 10(6) cells/ml in PBS. Using a27 gauge
needle and 1 cc syringe, 0.1 ml of the cell suspension is injected subcutaneously into

the flank of each nude mouse.

Tumors are then permitted to develop in vive until the majority reached 75-125 mm? in
tumor volume, which typically requires 1 week following implantation. Animals with
25  oblong, very small or large tumors are discarded, and only animals carrying turmnors
that display consistent growth rates are selected for studies. Tumor volumes (V) are
calculated by caliper measurement of the width (W), length (L) and thickness (T) of
tumors using the following formula: V =0.5236 x (L x W x T). Animals are
randomized into treatment groups so that each group had median tumor volumes of

30 ~100 mm? at the start of dosing.
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15 tenperature for 1 hour with shaking. The blots are washed extensively in
TBST before secondary anti bodi es are added for overnight incubation at 4C
with gentle shaking. The blots are again washed extensively and devel oped
W t h Super@Ogaego2yst Fento substrate (Pierce). The i nrigwsim20as/009%at ysis i s
performed to neasure the | evel of totall4GRs by Quantity One software from
Bi o- Rad. 20 Exanple |: Suppression of G ucocorticoid Receptor Levels in
Human PBMCs and Renal Cells, as well as in Several Human Cancer Cell Lines
Cel | Prepar dbifommuldtos rednpdundeif tiedmedntipn oxXIDRB), a stotluscdutimi of el testlartic® | s and

tunmor cell Lines %L I\%/ 4111 Kasum -1, and I—ﬁ{%a are o taiineﬂquom Canbr ex
Bi opr oduct s ‘SHEPHGHRY USSRV 2PBRaprialy amoEp) 91aRG spPoupL SLUREYE | y  CelI's are
cul tured w klikox@dé (DM SO) BovnRat GenwiluiMsbAic Wakrvhaal & fhapd ofaon! es from

heal t hy human vol unteers are collected and the PBMCs _are isol ated
i mredi at el y Caamenbere Findi(poly oxylAPd1vdragenatedastoe gil B8R CoBMCs are cultured in

109 et al sbowi . E WO

20001 09355 3 N FIRSTHEeFoEibwidthaten, Bbkiphl Tl dbkele biY %E’i\%s%’ﬁasum -1
M/-4- |1, Hékbgrataries, horthChicaga IllimoisxUR4A) istaldoyirepaegsi hyrfest hehting10086 ar e
treated wi th_DVS Ol s o6 ounds.of the invenption, .17-

concentrati g:ﬁeém?fgo%cﬂg&d ?é,&)'é&reﬁgﬁﬂﬂ’}fe??*ﬂ&%’ dfﬂB "glgg%&‘r@!a%%el | s are
t hen 5col | egdhegtingnidainiuntibéledrnand ¢Rn eiikidg RBH. Tk seiutioR 6k stéted atwbd ni trogen
until further analy

I S. :
temperature %or up to 3 months prior to use. To prepare a DRD formulation for
10  dosing, the DMSO stock solution is diluted 1:10 with 20% Cremophore RH40. The

final DRD formulation for dosing contains 10% DMSQO, 18% Cremophore RH40,

3.6% dextrose, 68.4% water and the appropriate amount of test article.

Tumor-bearing animals are given a single intravenous (i.v.) bolus injections of either
DRD vehicle or a compound of the invention formulated in DRD, both at 10 mL per

15 kg body weight. Then, 4-24 hr after drug treatment, tumors are excised, cut in half
and fixed overnight in 10% neutral-buffered formalin. Each tumor is embedded in
paraffin with the cut surfaces placed downwards in the block, and rough cut until a
complete section is obtained. From each tumor, 5 uM serial sections are prepared and
stained with hematoxylin and eosin. Slides are evaluated manually using light

20  microscopy with a 10 x 10 square gridded reticle. The percentage of necrosis in a
tumor is quantified at 200X magnification by scoring the total number of grid squares

containing necrosis and the total number of grid squares containing viable tumor cells.

It is expected that compounds of the invention will result in an increase in necrotic
tissue in the center of EMT6 tumors relative to the baseline necrosis observed in

25  vehicle treated tumors. As would be expected for a vascular targeting mechanism of
action, rapid onset of necrosis is consistent with there being a loss of blood flow to

tumors resulting in hypoxia and tumor cell death.
Example F: Vascular Disrupting Activities in a nude Mouse Tumor Model

The mouse mammary carcinoma cell line, EMT6 (ATCC #CRL-2755), is obtained
30 from the American Type Culture Collection (ATCC; Manassas, Virginia, USA). The
cell line is cultured in growth media prepared from 50% Dulbecco’s Modified Eagle
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| rnmunobl ot PBMC, renal and tunor cell pellets are prepared in Western

| ysis buffer (10 mmol /L HEPES, 42 mol /L KCI, 5 nmol /L MyC12, 0.1 nmol /L
EDTA, 0.1 mmol /L EGTA, 1 mmol /L DTT, 1% Triton X-100, freshly suppl enent ed
W th | x preioeasso2sahi bi t or 10cocktail from Pierce, Rocki@rds2oisiopssstysat e
protein concentrations are quantified lyibicinchoninic acid assay (Pierce)
and nornmalized. Equal anobunts of protein are |oaded onto 10 % NuPAGE
Bis-Tris Gels (Invitrogen) and subsequently transferred onto pol yvinylidene
di fl uoride Mthuraidgh glibeseyyeots RPMEE Media 164 QeI et bbdmetdrkmi(ABSBSY Pri mary

dded and i AOURLCRSe L SRR o bl O HIGRUR e ol bl ot s

are washed ¢ FiDSd MEN nélesbEiRial RA{Rr8ids CFBY s biaildt AARANTRSC AFalpstfiad for
overni ght incubation at 4C with gentle shaking. The blots are agai n washed

ext ensi vel yreggentsarg obtaped figm Mvisingen Sogn tfarippad, Cabifarmias®Atrate (Pi erce).
Co d f . ] t 4 . | f

o Ubocor i carpeRihayas R0 R BPREk L] &y GHRREE S HRAHHIIERRED P g
renal cel | srapidiptped at 330 mpd ¢ressfomedad adi7ficmd Gissue colture Resle@nainihg @l s | n

vivo Mal e adyl t. Sprague-.Da S r o fd V r. group, e randony
assi gned i nf'ﬂ‘ 9%&;@@3&4@@%%},&@%@%% g:lgiae\ﬁgg ﬁpég?ﬁ’l’ﬁﬁt%a@? g§ﬂ‘6’&h in
Tabl e 5. Takhle@iaSs fpotd@nty Q-BQM?S ritR gHenRisk bédarde 904 khflRkntyEPicallLin(5% DVBO
13. 5% - RH40/ D5 & 6 ng/kg of 17-DMAG G3 5 ny/ kg of Pacl|taxel
7 days. To passage and expand the cell line, a 90% confluent flask is washed with 10
10 mL of room temperature phosphate buffered saline (PBS) and the cells are
disassociated by adding 5 mL 1X Trypsin-EDTA (Invitrogen) and incubating at 37°C
until the cells detach from the surface of the flask. To inactivate the trypsin, 5 mL of
growth media is added and then the contents of the flask are centrifuged to pellet the
cells. The supernatant is aspirated and the cell pellet is resuspended in 10 mL of
15  growth media and the cell number determined using a hemocytometer. Approximately
1-3 x 108 cells per flask are seeded into 175 cm? flasks containing 50 mL of growth
media and incubated at 37°C in a 5% CO; incubator, When the flasks reach 90%

confluence, the above passaging process is repeated until sufficient cells have been

obtained for implantation into mice.

20  Seven to eight week old, female Crl:CD-1-nuBR (nude) mice are obtained from
Charles River Laboratories (Wilmington, Massachusetts, USA). Animals are housed
4-5/cage in micro-isolators, with a 12hr/12hr light/dark cycle, acclimated for at least 1
week prior to use and fed normal laboratory chow ad libitum. Studies are conducted
on animals between 8 and 10 weeks of age at implantation. To implant EMT6 tumor

25  cells into nude mice, the cells are trypsinized as above, washed in PBS and
resusupended at a concentration of 10 x 10° cells/mL in PBS. Using a 27 gauge needle
and 1 cc syringe, 0.1 mL of the cell suspension is injected subcutaneously into the

flank of each nude mouse.

For the Evans Blue dye assay, tumors are permitted to develop in vive until the
30  majority reach 40-90 mm?’ in tumor volume (to minimize the extent of tumor necrosis),
which typically require 4-6 days following implantation. Animals with visibly

necrotic, oblong, very small or very large tumors are discarded and only animals
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SUBSTI TUTE SHEET (RULE 26) WD 2009/ 023211PCT/ US2008/ 009667 - 148 - 04 80
ng/ kg of Conpound of the invention 05 50 ng/ kg of Conpound of the invention
The test conpounds are administered daily intravenously via tail vein for
four days.wWAZpoy®s¥lare sacrificed at the study day 5. PEKUS2008/0R9667 Of

bl ood sanples are collected per ani mal-14fke bl ood sanples are then pulled
together as a group for PBMC 5isolation. PBMCs are isolated and an

i nununobl ot using an anti body that recogni zes the glucocorticoid receptor

i s prepared camy‘ngl&smra’s thetdisplaysansisteasgrbwiineltes areBekented dorkuse.| Hitwinbi t i on of

T | bi,lity, of ds of t t hi,bit th
activi Ly or ‘oumsr Egff Sasuitn 8 ST RER Gortont o e R ARD P B sy
(TopoGEN, | mcmie@g(rr) o aRdes udilg the I8l oSS otatla: WONA 5036 R(XRAVWT)h conpounds

(10, 100, or, 500 p.M and incubated at 37 C for 30 mn. The reaction is
stop by addiAmimals areyandemizeskintotesatpsant sronps sghyjat e staeofdosing FasR 8Te¥A oaded

on 1% agar Opgybtdiad HRRE vOnE AL EAGhMOBr 05 tiNfor e EQIR BRRAS elasaly2ken by
Kodak I mage Station 440. 15AIl publications, patent applicati‘ons,  patents,

and ot her d%‘f@i‘?ﬂf]ﬁ?E nHEEPﬂthe eﬁhdrﬁfbf’&&ﬂ{&a{h‘%‘i@%{:ﬁ%%%Dﬁteof' n their

entirety. In case o present specif 1 on, 1 ncluding
definitions compwndomdnssocb\ked ih A%edbdtrpsedn waten €D Hridv; e;\lbbaﬂt Eabaratphiesd Horthnd

exanpl es ar LIIu rati n nde tin

Beanpl oL r%a%%ﬁ@m&@ HR AR VAR AR AT ot MR Wt Firan and 20
Cani ne Tuno S.in | se Xen raf.t Mbdel.s The

nyel oma cel | OICP?l ctihe Va@%lé‘e )5?[%5(5,335# orjeasing %{H'Ha]f;ﬁée %ﬁ%?ﬁggggqlgggércona
cell Tine, Rsiariél&Ehefahd thts By, m}&Etre& “ﬁtlntlao F&Q,d)ffarl%’r(MWEmf Brerydype

Cul ture Coll ection (ATCC, Mnassas The cells were cultured

o oot b misma SRR ART Lot MasmriDSAd soliin in s BRCT g1 s ise djmotogs

are excised at + 4 hr, weighed and the tissue disassociated by incubation in 50 uL 1 N
KOH at 60 °C for 16 hr. To extract the dye, 125 pL of a 0.6 N phosphoric acid and
325uL acetone are added, and the samples vigorously vortexed and then

15  microcentrifuged at 3000 RPM for 15 min to pellet cell debris. The optical absorbance
of 200 puL of supematant is then measured at 620 nM in a Triad spectrophotometer
(Dynex Technologies, Chantilly, Virginié, USA). Background ODgyg values from '
similarly sized groups of vehicle or test article-treated animals that have not been
injected with dye are subtracted as background. ODss¢ values are then normalized for

20  tumor weight and dye uptake is calculated relative to vehicle-treated tumors.

To examine the vascular disrupting activity of a compound of the invention, the Evans
Blue dye assay is employed as a measurement of turnor blood volume (Graff ef al.,
Eur J Cancer 36:1433-1440, 2000). Evans Blue dye makes a complex with serum
albumin by electrostatic interaction between the sulphonic acid group of the dye and
25  the terminal cationic nitrogens of the lysine residues in albumin, The dye leaves the
circulation very slowly, principally by diffusion into extravascular tissues while still
bound to albumin. Albumin-dye complex taken up by tumors is located in the
extracellular space of non-necrotic tissue, and intracellular uptake and uptake in
necrotic regions is negligible. The amount of dye present in a tumor is a measurement
30 of the tumor blood volume and microvessel permeability. Compounds of the

invention are expected to result in substantially decreased tumor dye uptake relative to
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25 fetal bovine serum (FBS), 10 nM HEPES, 1% 100X Penicillin-Streptomycin,
1% 100X sodi um pyruvate and 1% 100X MEM non-essential am no acids. FBS was
obtai ned from ATCC and all other reagents were obtained fromlnvitrogen
Corp. (Carwsae/o2zdlifornia, USA). Cells that had been RITGRI@HeI6Rd | N
l'iquid nitrogen SUBSTI TUTE SHEET (RULE £8)- WO

2009/ 023211PCT/ 11S2008/ 009667 - 149. were rapidly thawed at 37C and
transferred to a tissue culture flask containing growh nmedia and then

i ncubat ed atveBiéle-tteated ahmAl¥ P Suchaudeeardease.in ¥ge peapastibntiiie thPMmoB226 cel | i ne,

growt h medi a was changed every 2-3 and cultures r assaged 1:3 to
1.5 every 3.°gnigt wiiwhsre brised as et gﬁ@ﬂf’&éﬂ“’r’%&ﬂ’é‘tﬁoﬁ%&ﬁ% ?fét"g_?& 20-40 x
10(6) St ot alyagldngre, dolifisteRQYieth PABEAG NIStupiCRShaNds Jraeeat ed unti |
sufficient cells had been obtained for inplantation into mce. To expand

the D-17 celfyahigheG: tilibitloRor ¥R Brodilbiibn df FhRifidtory €706k S0 HbfranC T2

fl asks becane 75% confluent. D17 cultures were passaged by washing with 10
mL of rodm tEBMEsat ure phosphate buffered saline (PBS) and then

di sassociating cells by adding 5 nL 1X trypsi n-EDTA and i ncubating 10 at
37C unti| t el ABMParaistlewd usingFided 490 andidietrizpate hedifmddénsitilo07ngmi) vat e

e LSt il p BT AT AREET AL, LR RS O L,
and the cel Ipripel ivdth MaenTENus(860 Uddll, PierdddBiatechiol gy -TF M@ D0y, sa¢ddd ahe cel |
nunber deterng Sin no meter. Cells were seeded | 175 cnP
fl'aoks cont & tig d3BLAR i Sl i HREamts it eliia s Osvbi40; [0% 554 oo
i ncubat qp. RSN %6TRAIIREK Snd RRERR iﬁ%%@fmbuﬁggﬁﬁ,Tﬁml@m\fﬁemwg

|

process was repeated unti|l sufficient cells had been obtained for

i mpl ant at i orwithnlHg/r ofLPSIbipapolysacehayide, figer*lol634- MEherd.025% of SAC
CB17/1cr-P ' i i -
Uabor at or | e PRpdcobert At by Bt EREBEN-TadlodeMTIPHIESF AR

4-5/ cage i nteated vdthadeshcanpoundiat Hifferebpdoncédatiohs with fidarM8¢x| e, accl i mat ed

for at least 1 kK pgrior to.use fed,nor aboratory chaw ad |ibitum
a5 v EoaRTRERGE o Qoo i B (iR AR TR LA ARG °To | il an
EPM 8%23 agdlldateﬁhﬂ ﬁi&éﬁqré&igigg EDIdS)\ ISCbﬂ:Bimplﬁi %ii@JRha) welekriik tiacleesds ?35
escri bed abgve, was in resusypended, at a_concentration o X
10(7) cell spﬁtﬁmn%ﬁ%ﬁ%msifgw@ﬂﬂw@a s déterminer e CabopwRPERiEE Basement
Membrane Matphpndohietbdnts: TdkhdbbAES RN TomPBaAdsUthe INRSHRARHS&pE&ed $SA) -

Usi ng a 27 gauge needle and 1 cc syringe, 5 x 10(6) RPM 8226 or D-17 cells
in 0.1 nL ofregdydnhibi thegsaductian aepreinflammetet cxialives aneously into the flanks
of SCID mce. 30 Tunors were then permtted to develop in vivo until the
maj ority redchmpleH: Syppréssion of GlwescoxtisoigRBeceptor dievele imRatand Humask s

fol |l ow Zg leﬂﬁe; ation for the RPM 8226 nodel and -9 weeks for the D 17
nodel . Animals "W th oblong, very small or |arge SUBSTI TUTE SKEET ( RULE 26)

WO 2009/ 023%&@%!@%%9,08/ 009667 - 150 - tunors were discarded and only
ani mal s car aniors that di spl ayed consistent gromh rates were

sel ected f oRySh UG S8 ol 0Donk BEHTS hufndh UREGSThe Hafl &9 282188

and the PBMCs are isolated immediately as follows. 5 ml of whole blood is diluted

with an equal volume of sterile 1x PBS. The diluted blood is overlayed carefully into a
25  sterile centrifuge tube without disturbing the bottom layer that containing 5 ml of

Ficoll-paque plus density gradient solution. The layered blood is centrifuged at 1500 x

g for 30 minutes at room temperature. The middle thin layer containing PBMCs is

carefully removed, transferred to another sterile centrifuge tube, and washed twice with

PBS to remove Percoll. Isolated rat and human PBMCs are cultured in 10%fetal bovine
30 serum/DMEM.
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measurenent of the wwdth (W, length (L) and thickness (T) of tunors using
the following fornula: V = 0.5236 x (Lx Wx T). Animals were random zed
into 5 treatnent groups so that the average tunor vol umes of each group
were simi I&’P%&?Wg@lst art of dosing. %/ C val ues, as a PEEERPW/8Y668f fi cacy,
were determined as follows: (i) If AT =>148:- %9/ C = (AT/AC) x 100 (ii) If AT
<0: %/ C = (AT/ To) x 100 10(iii) AT = Change in average tunor vol une

bet ween start of dosing and the end of study. (iv) AC = Change in average
tunor vol undrégtmemen start of dosing and the end of study. (v) To = Average
tunmor volune at start of dosing. 15 To fornul ate Conmpound 43 in DRD, stock
sol uti ons ofThema apdbemar PBMGs am‘ir@tqdr\ei;daDMSCbgcomrslﬁycﬂompngldshvétlappr opriate

aunts o RafSRPYRayBatk BB LEYLCS ACHh BRSBTS T, Moo

and dil uted thGSTheﬁ:&[lharéalyenfdblledaﬁarrdg'mséd thakertolo PBSfand Gfirddriamgpidor e RH4A0

(pol yoxyl hydr o ated castor oil; BASF Corp., 20 Aktiengesellschaft,
Ludw gshéfel‘?‘“m@@?ﬁgﬁg})m?eﬁa% Y&xtrose in water (Abbott Laboratories, North
Chicago, IllLinois, USA) was al so prepared by first heating 100% Crenophore
RH40 at 50- dmpugelol | j quefied and cl ear, diluting 1:5 with 100% D5W
reheating again until clear _and then m xing . _This solution can be
stored at %&M@éﬁﬁ-‘éﬂ’&f@@rl@ W%fferﬁb'sts@uﬁfeWHt%"'ﬁrHEPES(ﬂzlﬁ@OVIFé‘:@r%pare DRD

formul ationg,d Oﬁ%bﬁr\[m?f ﬁﬁtgl nQDWﬁ%FPEEG%QI ‘itrh:‘a? bg*rej%“rﬁtbﬁ% 1: 10

wi th 20% Crenop or nul at’i on 0Si ng cont ai ned
10% DMSO, 1896 (frealmlwphmnlenﬂttﬁtbwﬂ@hﬁ%omm inbibigor @Ekm%fnmt Biercanidiockifezd,

approprigte t.es | e te i ave sly

i nj ect e 3 Wgteglro}e%Fgr}c% tchm%Ps ?-6 qﬁ%ﬂ%eﬁ b\éﬁsmbncc}ilo 1nic. acr}l?agsal‘,{ (g(e{qrg':xr 1 day
each week oeln&n@iagaﬁz@laEhuaAﬂﬁﬂoum&/bﬂﬂa;em Mé@bmdecdayo IE% NaFAGEEIﬁsHIng Gelsis a
pl ot show ng an av e t unor  vol u as a function

post -i npl an it@ﬁe éul@ﬁﬁ‘ﬁn%ﬂ'%’és ST oG iRAY VR ’&?“et‘ﬁh't‘ H%t’%‘?‘rﬁl?rﬁ’éfﬁ t he
effects of W@ﬁ@hﬂi%@s srelblobkédIHIse Aflk in YESZ0PBNAASAMbEE b EPIQREAIOPE67 -

151 - Conpound #3 on the in vivo growh rate of the human multiple nyel ona

tumor cel | FgcRRtoRPRM S@Jztzl@mas&l%e&hn@@gssé@hlsradéeﬁ udngytbated atrogmt nent with a
dose of §00héﬁgl %@%& 1 Mﬁfr%?& sﬂaqﬁgm%gﬂs ﬁé@%ﬁ%@%@é@ﬁm@r BLiofed tumor

gr ow h, val ue 15 observe toxicity was not
obser ved, wistdonddre afdtii@dieg Aegdded for overnight mcubatlon at 4°C with gentle shaking.

The blots are again washed extensively and developed with SuperSignal West Femto
substrate (Pierce). The immunoblot analysis is performed to measure the level of total
GRs by Quantity One software from Bio-Rad.

20 Example I: Suppression of Glucocorticoid Receptor Levels in Human PBMCs

and Renal Cells, as well as in Several Human Cancer Cell Lines

Cell Preparation:

Normal human renal proximal tubule epithelial cells and tumor cell lines of MV-4-11,
Kasumi-1, and Hela are obtained from Cambrex Bioproducts and American Type

25  Culture Collection, respectively. Cells are cultured with10% fetal bovine
serum/DMEM.

The whole blood samples from healthy human volunteers are collected and the PBMCs
are isolated immediately as described in Example H. Isolated human PBMCs are
cultured in 10%fetal bovine serum/DMEM.

30
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5 Conmpound #3-treated group having an average bodywei ght change on day 46
relative to the start of the study of 2.1% (+/- 0.9 SEM, as conpared to
2.6% (+/- 3.6 SEM for the vehicle-treated group. FIG 2 is a plot show ng
an aver agewoumosozwphune, as a function of days post- 10pdcHpdes@bdcen, of a
SCI D nouse xenograft study to determ nggyhe effects of Conpound #3 on the
in vivo growmh rate of the canine osteosarcoma tunor cell |line D17. As can
be seen fromthe pit, treatnent with a dose of 61 ng/ kg body wei ght of
Compound #3Teddaasmntially inhibited tunor growth, with a %/ C val ue of 6

observed on day 83. Overt toxicity was not observed, with the 61 ny/kg
Compound #34hRaPEl108, Rfunriay Mg4A?, Hﬁa%@hﬁﬂﬁn %gwémm nphRRER| day 83
relatlvetothe start of the study -'0.2% (+/- 1.9 SEM), as conpared to

0.4% (+/ - 1Cdlsmeﬂt‘&wtthl@mK@D@Olﬂ,rf:@mpewdgroéﬂ}ﬁ m\m‘tlpe 7HPMAGhetent i on has

been partic r ed

enbodi ments% SIP‘X%?’QQWW ??’q‘bg%h@g@]sm%) i ﬁ]}g@gse?ﬁé??lg ?% {r?]]léltl; he art that
20 vari ofis chlsmgdand rinﬂerdriﬂic&mibldjEB&hIthstmm&ubldaquirdidm'ogélemﬂ furttiet fraalptsis.
departing fromthe scope of the invention enconpassed by the appended

cl ai rs. SUBEmthAHIotSHEET ( RULE 26) - 152 - CLAIMS What is clained is: 1. A
conpound represented by the followi ng structural formula: RS\ I NN (I) or

a tautoner, PBME fae biid ©alot YelppallRptagdprepssed rrn WSQ&M&}”J@S buifer (31| oahﬂleLe
t her eof , wher are nd%) ent ly - - NR7H,

R . R2, and
_OR26, - SR2EE Eé(@@)'ﬂ,olmé’r?' 5@(@%‘%%#1 0.1 grregldly EDg i I'm @EPT:": &,
-S(CH2) ", SHmmol GH2T, 1Ak X000 0% 1dmentSCkRh NRb ke mhhﬁzp( 0) NRI OR11,
-0C(0)R7, -SC(0)R7, -NR7C(0)R7, -0 )07 - SC(0) OR7, - NR7C(0) ORY,
- OCH2C( MR?CC%@-M Bierce, RonlpGh-HOY By sre pro®@uracaeryns arsoHnefied b7,

05(0) Ry, . BPsp RS A A e P U e o AT R 2

1, NR7S(0) pﬂNRZIlOM MUPAGERB) IR Gels (B8 00HRY and NBFFOENthtRihsfero@iS) 127,

-SAS) 127, o Cgrlsaene dlfluoncci:é rr?em% ranes. S[‘%é n?em%rdnes yr@%ﬂl%c? mQSZ/o mllgcl(x S)NRLORL 1,

TBST. Primary antibody of glucocorticod receptor from Santa Cruz Biotechnology, Inc.

15 isadded and incubated at room temperature for 1 hour with shaking. The blots are
washed extensively in TBST before secondary antibodies are added for overnight
incubation at 4°C with gentle shaking. The blots are again washed extensively and
developed with SuperSignal West Femto substrate (Pierce). Compounds of the
invention are expected to suppress the expression of glucocorticoid receptors in cancer

20  cells as well as in normal PBMCs and renal cells.
Example J: Suppression of Glucocorticoid Receptor Levels In vivo

Male adult Sprague-Dawley (SD) rats, five per group, are randomly assigned into five

testing groups which receive treatments as shown in Table 5;

Table 5
Treatment
Treatment
group
Gl 5 mL/kg of vehicle (5% DMSO/ 13.5%Cr-RH40/ D5W)
G2 6 mg/kg of 17-DMAG
G3 5 mg/kg of Paclitaxel
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SC(S)NRIoRi 1, -NR7C(S)NR101211, -O0C(NR8)R7, -SC(NRE)R7, -NR7C(N128)R7,
-0C(NRE) OR7, -SC(NRE)OR7, -NR7C(NRE)OR7, -0OC(NR8)NRIORLl 1, SC(NR8)NRloR11,
-NR7C( NRE) NR1OR11, -OP(0)(OR7)2, or -SP(0)(OR7)2, provided that at | east
one of RI,wB2p0%wnskiR3 i s -0P(0)(01)2; R2 and Rg,prd0us20@6/09667
occurrence, is independently, -H an opigganal |y substituted al kyl, an
optionally substituted al kenyl, an optionally substituted al kynyl, an
optionally substituted cycloal kyl, an optionally substituted cycl oal kenyl ,

an optionallly su@¢t|tutqmrng&é5§cOmPQQMQEQQMﬁ¢aﬂmnan optionally substltuted
aryl, an optionally suljstituted heteroaryl, an optionally substituted

aral kyl, of—an qggional 'ﬁOrﬁé}'Débf@%E&lm‘&%ffﬁ{eﬂﬁ@énﬁMﬁ RIO and RL1, for

each occurrence, 1s independent y an optionally substituted al kyl, an
optional | y substituted atkenyl, am optional 'y substituted al Kynyl, an
optional Iy substituted cycloalkyl, an optionally substituted cycloalkenyl,

an optional | ' aryl, an

optionally gé #F?ijnltlﬁeoghﬁsdafrgrgé)rgl;n%%ﬁg%%&gp?ﬁ%‘ﬁg W i Est\%ltﬂﬁﬁe lg?g kyl, or an

optional | y slhmtsiareisaedfitesitat ttersaidyyday SorAbRuol -Amd. ¢flllood sekptestapgendleeted wi t h

t he nltrogen to are attached an opti bstituted

het er ocycl yP “\ﬁa :;E‘Ftbg]r?élsf‘?p]fﬁ%t et“lﬁugﬁé f?gfme‘%aéraﬁmuﬂéélp?ég Cl-C4 al kyl ;

557{ S ?ebecﬁs%ﬂatibﬁOFBM'(% ¢ BURLAQAS b trhMgndYlotvXial B @ntibodl that e66gnides - 154 -
X

the glucocorticoid receptor is prepared, as described in Examples H and L.

Example K: Inhibition of Topoisomerase IT

The ability of compounds of the invention to inhibit the activity of topoisomerase I1 is
examined with a kDNA decatenation assay (TopoGEN, Inc. Port Orange, FL).

10 Substrate kDNA is mixed with compounds (10, 100, or 500 pM) and incubated at 37 °C
for 30 min. The reaction is stop by adding 1/5 volume of stop buffer. 20 ul of the
reaction is loaded on 1% agarose gel. Image of decatenation of kDNA by compounds
is taken by Kodak Image Station 440.

15  All publications, patent applications, patents, and other documents cited herein are
incorporated by reference in their entirety. In case of conflict, the present specification,
including definitions, will control. In addition, the materials, methods, and examples

are illustrative only and not intended to be limiting,

Example L: Compound #3 Displays Anti-tumor Activity Against Human and
20  Canine Tumor Cells in SCID Mouse Xenograft Models

The human multiple myeloma cell line, RPMI 8226 (ATCC #CCL-155), and the
canine osteosarcoma cell line, D-17 (ATCC #CCL-183), were obtained from the
American Type Culture Collection (ATCC; Manassas, Virginia, USA). The cells were
cultured in growth media prepared with RPMI Media 1640 (4.5 g/L glucose), 10%

25  fetal bovine serum (FBS), 10 mM HEPES, 1% 100X Penicillin-Streptomyein, 1%
100X sodium pyruvate and 1% 100X MEM non-essential amino acids. FBS was
obtained from ATCC and all other reagents were obtained from Invitrogen Corp.

(Carlsbad, California, USA). Cells that had been cryopreserved in liquid nitrogen
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were rapidly thawed at 37°C and transferred to a tissue culture flask containing growth
media and then incubated at 37°C in a 5% CO; incubator. To expand the RPMI 8226
cell line, growth media was changed every 2-3 days and cultures were passaged 1:3 to
1:5 every 3-5 days. When the a 175 cm? flask reached approximately 20-40 x 10(6)
total cells, the above passaging process was repeated until sufficient cells had been
obtained for implantation into mice. To expand the D-17 cell line, cultures were split
1:4 every 2 days when 175 cm? flasks became 75% confluent. D-17 cultures were
passaged by washing with 10 mL of room temperature phosphate buffered saline
(PBS) and then disassociating cells by adding 5 mL 1X trypsin-EDTA and incubating
at 37°C until the cells detached from the surface of the flask. To inactivate the trypsin,
5 mL of growth media was added and then the contents of the flask were centrifuged
to pellet the cells. The supernatant was aspirated and the cell pellet was resuspended in
10 mL of growth media and the cell number determined using a hemocytometer. Cells
were seeded into 175 cm? flasks containing 50 mL of growth media and incubated at
37°C in a 5% CO; incubator. When the flasks reached 75% confluence, the above
passaging process was repeated until sufficient cells had been obtained for
implantation into mice.

Seven to eight week old, female CB17/Icr-Prkdc™/Crl (SCID) mice were obtained
from Charles River Laboratories (Wilmington, Massachusetts, USA). Animals were
housed 4-5/cage in micro-isolators, with a 12hr/12hr light/dark cycle, acclimated for at
least 1 week prior to use and fed normal laboratory chow ad /ibitum. Animals were
between eight to nine weeks of age at implantation, To implant RPMI 8226 and D-17
tumor cells into SCID mice, cells were collected as described above, washed in PBS
and resusupended at a concentration of 5 x 10(7) cells/mL in 50% non-supplemented
medium and 50% Matrigel Basement Membrane Matrix (#354234; BD Biosciences;
Bedford, Massachusetts, USA). Using a 27 gauge needle and | cc syringe, 5 x 10(6)
RPMI 8226 or D-17 cells in 0.1 mL of a cell suspension were injected subcutaneously
into the flanks of SCID mice.

Tumors were then permitted to develop in vivo until the majority reached 75-250 mm?

in tumor volume, which required ~4 weeks following implantation for the RPMI 8226

model and ~9 weeks for the D-17 model. Animals with oblong, very small or large
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X11 X10l1l 9%«th..... L X, Xit XioXio ... - ZZ...--..... /[ km
wher ei n: X7, for each occurrence, is |ndependently CH, CR9, N,
N(0), N+(R17), provided that at |east three X7 groups are independently
sel ect ed fwomoeé2and CR9; Xg, for each occurrence, is imciepeadaoidy CH2,
CHR9, C(R9)2, S, S(0)p, NR7, or NR .150- X9, for each occurrence, is

| ndependently N or CH; X10, for each occurrence, is independently
CH, CR9, N, N(O), N+(R17), provided that at |east one X10 is selected from

CH and CR9; tunfdrd wefediscRaizl a8 ohlly aBiMedds cdrﬁldgﬁdﬂﬁﬁﬁﬁiﬁ@iépléy&'bon@g&nt N, N(O),
or N+(R17); X17, for each occurrence, is independently CH N, N(O),

N+(RL7), pr &Wvebaatesiuere selegtedfor sygiss. XI‘Z‘“@TW?SSWD M@p@m&ﬁﬁq by wdbiperct ed
from CH and I 0 r S, S(0)p,
NR7, or NRLY, 5%1%?%05&%1“’ '?;%C(m) féfig'ﬁ] (%%&%@ésé&f@%@ﬂ%ﬁ&& lu%ﬁ'gthe (0P
R9, for eaclollredug formule; VeOLSﬁaépéhdéﬁvdI/) Muﬂswetmndormetdsmtced fromthe

group co SI tin f an ap naI bstlt ted

QUbst i ¢ ub e TPRERGEo R 3B Phvetee Uit RS 6Pt i f B iy
substitut ed sﬁﬁ@fd&:ﬁyl%mmvmésg mlnba(;ureoflaﬁﬁacy, s:wbrsddtémﬁm ®Yellevad: kenyl , an
optionally substituted heterocyclyl, an optionally substituted aryl, an
optional Iy substituted heteroaryl an optionally substituted aral kyl, an

optional |y subst |;t ut eﬁﬂhe; gr T gy al kyl, al koxyal I cyl, hal o,
cyano, nitro, del no, oaI Al /M}j’%et er oal kyI -NRIORL 1, -0127,

-C(0) 127, C(O) 0din7, H@ﬂ(@})R%T/C@(@)INﬂOZ&GDBll -NR8C( 0) R7, -SR? - S(0) R7,
-OS(O)p127 -S(O%OR? %0 pR7, or -S(0) NR| oRii, -9 )

_0P(0) (8927) 2, ofiii) sp@‘é g§ I averge fugrey volugrs mzfﬁf@f dewng@pt@y(mz?)z
or two RO groups takeghdtd;ggltd er with the carbon atons to which they are
attached forma fused ring; R17, for each occurrence, is

i ndependent |y -Hivan &aC Iw(llhangcurmvatagy tumor@pm)nbbhweeﬁ(s&)’m%sing and the
- &(0) NRI ORL; end of study.
(v)  To= Average tumor volume at start of dosing.

15 To formulate Compound #3 in DRD, stock solutions of the test article were prepared
by dissolving the appropriate amounts of the compound in dimethyl sulfoxide
(DMSO) by sonication in an ultrasonic water bath. Stock solutions were prepared
weekly, stored at -20°C and diluted fresh each day for doéing. A solution of 20%
Cremophore RH40 (polyoxyi 40 hydrogenated castor oil; BASF Corp.,

20  Aktiengesellschaft, Ludwigshafen, Germany) in 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 can be stored at room
temperature for up to 3 months prior to use. To prepare DRD formulations for daily

25  dosing, DMBO stock solutions were diluted 1:10 with 20% Cremophore RH40. The
final DRD formulation for dosing contained 10% DMSO, 18% Cremophore RH40,
3.6% dextrose, 68.4% water and the appropriate amount of test article. Animals were
intravenously (i.v.) injected with this formulation at 10 mL per kg body weight on
either 1 day each week or 3 days each week (Monday, Wednesday, Friday).

30
Fig. 1 isaplot sﬁowing an average tumor volume, as a function of days post-

implantation, of a SCID mouse xenograft study that determined the effects of
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R 50 is an optionally substituted aryl or an optionally substituted

het er oaryl ; Z, for each occurrence, is independently an optionally
substituted al kyl, an optionally substituted al kenyl, an optionally
substi t ut edoedobyozgily an optionally substituted cycl oal ksdt/usoosapdseonal |y
substituted cycl oal kenyl, an optional lysgubstituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aral kyl, an optionally substituted heteroaral kyl,
hal o, cyano Cofipousd #3oathadh noe g whiatatsd felié hurﬂaﬂlﬁtlla pleahyafdma aimooxyl]

B

- C(NP- 8) SR7 po Cy?@éRighﬂ&hom&Gﬁ@#@%&amﬂ @m&mqu Wml%?a % TR 0) R7,
- SC( 0) ORY?, OR7, -0C(S)R7, - S -SC(S) 0 OMI OR11,
- 0C( S) NR10 R:v&lue o b Almeyvreken i 46. Owy @ymﬁa@mmot Obswwhwwpém mg/kgC( S) NRI

N Ng7C(() % ﬁ?%&%ﬁ?ﬁ@ K&@ngﬁﬁ%ﬁﬁ%ﬁB§WFyﬁﬁ%§@%mr BR11,

-NR7C( S) NRI @:R:h& ,stanmmm(swm)ommemﬂ- 0.9 SE¥), asSobipried te DBLONHRT3.6 SER)FPOR7,

- 0S(0) pNRLOR i hie ‘6%%;7 - NR8S(0) pR7, NR7S(0)pNRI oR11, -NR7S(0)pOR?,

- S(0) pNRLoRYE 9% 0) OR7, SS(0) pNRI ORLi, -O0P(0)(0OR7)2, or
-SP(0) (0R7) 2; p, for each occurrence, is independently 1 or 2; m for each
occurrence, _is independently 1, 2, 3, or 4, and nis O, 1, 2, or 3. - 156
_ 2. The cBipduna S@W&gneverwra%vozumg agp fusstign Ridays epstos hal oal kyl |

Cl - C6 allbomeplgltaﬁﬁm Bﬁﬁegeiﬁﬂ?ﬁﬁseﬁ?@dﬂ ko Mr@?ﬂyﬂhe eﬁécv\ﬁ(%n Sotpboal kyl;

and nis 0O or oun 1 or eln one of RI,
R2, or R3 i#&3 omn(w)v@mai)gzowth ratﬂfhéthc@mpmmﬂmarcmammq cel bnpg Pdéndedarby t he

fol I ow ng She EG%E‘ILHO%{ th]; %Tt%éa%hex_ﬁ%vith a dose of 61 mg/kg body weight of Compound #3

substantially inhibited tumor growth, with a %T/C value of 6 observed on day 83.
Overt toxicity was not observed, with the 61 mg/kg Compound #3-treated group having

15 anaverage bodyweight change on day 83 relative to the start of the study of -0.2% (+/-
1.9 SEM), as compared to 0.4% (+/- 1.0 SEM) for the vehicle-treated group.

While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that
20  various changes in form and details may be made therein without departing from the

scope of the invention encompassed by the appended claims.
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R5 OH RBN-N (I111) 5.The conpound of Claim4, represented by the foll ow ng
structural fornula: 6.The conpound of any of Clains 1-5 wherein R5 is
represented by the following foimula: wherein: - 157 - R33 is a
hal o, Cl1-C4 alkyl, a |ower al koxy, a |ower hal oal kyl, a | ower hal oal koxy,
and lower alkyl sulfanyl; R34 is H a Cl1-C4 alkyl, or a | ower

al kyl carbonyl; and Ring B and Ring C are optionally substituted with one or
nmore substituents. 7. The conpound ofl%@ny of Clains 1-5, wherein R5 is

and RO is an optionally substituted heterocyclyl. 8. The conpound of any of
Clains 1-5, wherein RS is R27 CLAIMS

What is claimed is;

1. A compound represented by the following structural formula:

(Z)n

@ ,
or a tautomer, pharmaceutically acceptable salt, solvate, or clathrate thereof,
wherein:

Ri, Ry, and Rj are independently -OH, -SH, -NR7H, -OR6, -SRas,
-O(CH2)»OH, -O(CH2)mSH, -O(CH2)mNR;H, -S(CHa2),OH, -S(CH2)mSH,
-S(CH2)mNR7H, -OC(O)NR R}, -SC(O)NRgR;, -NR7C(O)NR9R1;, -OC(O)R7,
-SC(O)R3, -NR;C(O)R7, -OC(O)OR;, -SC(O)OR;, -NR;C(O)OR;, -OCH,C(O)R7,
-SCH,C(O)R7, -NR;CH,C(O)R37, -OCH2C(0O)OR;, -SCH2C(O)OR3,
-NR;CH;C(O)OR37, -OCH2C(O)NR 1R 1, -SCH2C(O)NR ;gR 1, -NR7CH2C(O)NR 1R},
-0OS(0)pR7, -SS(O)R7, -S(0)p0R37, -NR7S(0)R7, -OS(O);NRioR 11, -SS(O)NR 1R 11,
-NR7S(O)pNR |gR11, ~OS(0);0R7, -SS(0),0R7, -NR;S(0),0R;, -OC(S)R7, -SC(S)R7,
-NR;C(S)R7, -OC(S)OR3, -SC(S)OR;, -NR;C(S)OR;, -OC(S)NRoR 1,
-SC(S§)NR0R;1, -NR;C(S)NRoR};, -OC(NRg)R7, -SC(NRg)R;, -NR;C(NRg)R7,
-OC(NRg)OR7, -SC(NRg)OR;, -NR;C(NR3)OR7, -OC(NRg)NR R,
-SC(NRg)NR0R;;, -NR7;C(NRg)NRgR (1, -OP(O)OR5),, or -SP(O)(OR7),, provided that
at least one of Ry, Ry, and R3 is —OP(Q)(OH),;

R7 and Rg, for each occurrence, is independently, -H, an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted



and R27, for each occurrence, is independently a substituent selected from
the group consisting of-H, an optionally substituted alkyl, an optionally
substituted al kenyl, an optionally substituted al kynyl, an optionally
substituted cycloal kyl, an optionally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl an
optionally substituted heteraral kyl ,- Wdl-o, cyano, nitro, guanadino, a

hydr oxyal kyl , al koxyal kyl, hanaIkyI a heteroal kyl, 1, -0OR7, -C(0)R7,

-C(0) OR7, b@(n@\;ﬂ‘tyl arGgojoNmRIORbstitnted NR&@(DOJ)JWHEIILYSRVNM@@ terparyl,08( 0) pR7,

EOIARIC EOF R O I T AR U

t aken toget her WR{ghunt ﬂl@l,(f@fdadﬂocailﬁﬁmdepls\l\ﬂiﬂeﬁéhdeh@y 8 optibmdtlyedbdianed an

optionally substltuted cygl oal kyl or optionall substl uted heterogyclyl
i, el i AP B etk Ry o0 6o i el G KD RBG D, The

conpound of L@safueed%ycl\emplewoﬁﬁ%&alﬁsﬁsfa%f g@lbglkénﬁ% o}a&oauy%u%nﬁ@&' onal 'y

substituted phenyl onpound represented b | oW ng structura
fornul a: A4hetFt4>93K421 @1prt@nmslﬂbztltmﬁd@Wl,(aﬁ)ﬂpupndlytsalnttﬁl#ed hetgrioaryhmoeut i cal | y

ﬁ%ﬁgpt abl e 38k dnang Aiafubed k! & dnVpBotdtSsEhin i Rl aRikyi bt R Sard R T ©F

taken together with the nitrogen to which they are attached, form an optionally
substituted heterocyclyl or an optionally substituted heteroaryl;
Ry is a C1-C4 alkyl,

Rs is selected from the group consisting of -X30R 5o,

- %7
I N
X7 / XB/
X7 X X
X/ S 7\\ / 7\ x7\\ \ Xy
| A/ | /7 )|T N
7
\ X7 Xg XT\X?/ 3 X7\ / X/
, v /
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X]r Xz X
R AN X7 P X
> 10 10
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.
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T?;? \\W“zz 7\x T?¢5 ?\\1=”=x7 Tf”XK\\T:==:<:
7
X Nee/ > } X
Ny , thk{/N“‘£f : x”§x//N\\’: :
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X42 is CR44 or N, Y40 is N or CR43; Y41l is N or CR45; Y42, for each
occurrence, is independently N, C or CR46; 1141 is an optionally
substituted al kyl, an optionally substituted al kenyl, an optionally
substituted al kynyl, cyano, halo, nitro, an optionally substituted
cycl oal kyl, hal oal kyl, an optionally substituted heterocyclyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aral kyl, an opti%onally substituted heteroaral kyl,
-0127, -SR7, -NRIOR11, -OC(O)NRI oRi 1, -SC(O)NRI Rib - 159 -

NR7C(0) N12101211, -0C(0)R7, -SC(O) 127, -NR7C(0)R7, -0C(0)0127, -SC(0)0127,

NR7C( 0) OR7, - OCH2C( 0) 127, 20(0) 127, - NR7CH2C(0) R7, - OCH2C( 0) ORY,

- SCH2C( 0) 0127, C( 0) OR OLNRIORL1, - SCHRC(0) NR1ORL

- NR7CH2C( 0) N 1012 1, -\QS( 0)R7, ¥ SS(%, \+ NR7S( 0) (8) pNR1ORL

- SS(0) pN12103211, LNR74(0) pNRLO1R211, 40S(fOR?, 7S(0) pOR?,

0C(S) 127, -SC( {27\2<7NR7C( S) R7, % G(’§T83< 7,, - 27N 7C(S) OR7,

0C(S)NRIORL 1, -SC(S)NRIoRl 1, C( S) NR1OR1 -0@%NR8)127 - SC(N128) R7,
NR7C( NR8) R7, - 0G( NRB) OR7, - SC( NRS 0R7 - NR7C( NR8) OR7, - 0C( NR8) NR1OR1

SC( NR8) NRI eR;( NR3) NRI O R7, -C(O)O B R’%Nmom
-Q(0) SR7, - )R? - (R, o y@m BB QRT,

-C(NR8) R7, - RIOJ?H S \S’(O)OR, ~ SN oR¥i, or

R42 is -H, an oﬁEP%y substltu ed al , an optio y Substituted

al kenyl, an optifonally substituted al kynyl, an optionally substituted

cycl oal kyl, an_gptionally substTtut ed cycloalkenyl an optionally

substi t ut ed het er ocyclyl, an optionally substi t ut ed aryl, an optionally

substituted eroaryl, an opyydhajly substltgted aralkyl an optionally

substituted het raral%y hydfoxyalkyl aI$QXyélkyl a hlgamd< yl, a

het er oal kyl , - {CHZ)rrH:(O)O 7, -C(0)PR7 //‘qugR7 \9() NRLORL 1,

- S( 0) pRY, -S(Q OR7,| or Ng(0) BN " Ra3 dnd Ra4.
independently,-%ki =QH/an optionally su |tuted al kyl, an optlonally

substituted al kefyl , dhﬂoptlonally substQthed al kynyl, an optionally

substituted cycloalkyl an: optional | y: substituted: cycloalkenykf an

optionally substituted heterocyclyl, an optionally substituted aryI an
optional |y $&BS$int uted heteroaryl an optionally substituted aralkyl an

oEL onel1 Y, sUbst K heiheLapaial iRl o NN e,

g g% 0R)7 12;£(aO?tI\IIE%lSOﬁr661X7 ngR&@Q@)nﬁé’pendSFﬂZ’ selesied fifRh CH@@@ ORI, -S(0)ORT,
oo P i BREER churefite, N ARy K CrRO ERaE: 5L NG, &

cycl oal kenyNR;#an optionally substituted aryl, an optionally substituted

het er ocycl yl, or_an optlonally substituted heteroaryl - 160 - R45
is -H -OH, -SH XeNprgach opgpsnce srsdependgary &l ot @flc2) " o4, - 0( CH2) 0, SH,
-0(CH2) ", NR7H, - oq'(lg*)each Q@urreé@qygr)deperﬁ'éhtly 3 N WB?HJ_}RR?(I;%M&I10124
1, -SC(O)NR10121 -NR7C(0) N1210R1 1, -0C(0) 127, 'NR7C( 0) R7

-0C(0) 0127, thaS@(la’)SOQIB?7X104$\RTE©(€@)f(IR7CHm-@GG 0) 127, -SCH2C(0) 127,

X1, for each occurrence, is independently CH, CRs, N, N(O), or N'(R;7);

X2, for each occurrence, is independently CH, CRy, N, N(O), N*(R,7), provided
that at least one X;; group is independently selected from CH and CRo;

X13, for each occurrence, is independently O, S, S(O)p, NRy, or NR7;

X209 is a C1-C4 alkyl, NR7, C(0), C(8), C(NRg), or S(O),;

Rs, for each occurrence, is independently a substituent selected from the group
consisting of an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally



NR7CH2C( 0) R7, - OCH2C(0) 0127, - SCH2C(0) OR7, - NR7CH2C(0) OR?,

- OCH2C( 0) NRI ORI |, - SCH2C( 0) NRLORL 1, - NR7CH2C(0) NRLORL 1, - 0S(0)OR?,

SS(0) pl27, -NR7S(0)pR7, -0S(0)ONRi oRi 1, -SS(0)ONRi oRii, - NR7S(0)pNRL01211,
-0S(0) p0127, -SS(0)OR7, -NR7S(0)pOR7, -0C(S)127, -SC(S)127, -NR7C(S)R7,
-0C(S) 0127, -SC(S) 0127, -NR7C(S)OR7, -0C(S)NR101211, - SC(S)NRi oRti,

-NR7C(S) NR1ORI I, -O0C(NR8) 127, -SC(NR8)127, -NR7C(NR8)R7, -0C(NR8)0127,
- SC(NR8) 0127, -NR7C(NR8)OR7, -0C(NR8)NRI-ORi i, -SC(NR8)NR101211, or
-NR7C(NR8) NR1 oRi 1; R46, for each occurrence, is independently

sel ected fr &thtihleedgbryngplk@mdmrmnﬁngalbff SUbBtimtnd bgseiooyrdyl| z}ﬂ @lii@salll)t ulbetttuwd kyI
an opt 1 onal | %Ejs ul%,?) jona y &8 ?’kuﬁ?@eitéroalwl a L, t?onn%’ly ¥ubng\§ a[ra F an 0 kt onXl:l

optionally S cyc ona 5f<eny|

an optional lsubsﬁmbeﬁthetaﬁremyhﬁy(ﬁbﬂﬁaqullydlkoxqalkplphala,r@hhy nﬂLﬂ)%ﬁhﬂaﬂﬁﬁﬂa aryl, an
optionally ubgli(i tut ed h@ eroaryl, an optionally substituted aral kyl, an

optionally Yl fhetaron ﬂ’]er&Raﬁ(lyl Okl -5(0O7anGO)REer £)CENERadi no, a
hal oal kyl , ¢ r K 10 1 70 1 0)

-0C(0) 127, ?C&Gggqﬁﬁ’%hzﬁ 86-(%8 ﬁ%:ﬁ 7O )Oﬂ S@”ﬁ% %751 ?Pog%bfg%@?, Wk 5(0) ORY?,
- NR8S( 0) pR7or @$(0);$€1©1))BNRIS(O%QR7, OP(O)(OPRE QméIP(JQ@(ORv)L -BEVORecurrence, is

i ndependent | Std t ut ed i on

substs ¢ ut e G o REGREIRY; § 33 e et B ShRromhtems,
substi t ut edtcﬁwhtllcbﬂiekr)al'e, at@bhadfbir® adhdey rigpgaidi t ut ed cycl oal kenyl, an

optionally substituted heterocyclyl,, an optiaqnall ubstituyted aryl, an
optionally substRﬂu%oéGa#étCé‘I“B%}C?’I‘S lf%ilﬁp‘BﬁFIi“ | 4p 8 ﬁﬁgéplaﬁyﬂé @Bk’yl or an

optional 'y stiRpbirt Wred bﬁﬁ§k§halkyl R10 and 1211, for each
occurrence, is |ndbpené an optionally substituted al kyl, an

optional Iy subst Réais emanqne $ub’sa ited eyl on an pgncmab:gsubmmed hatekganyll , an

optional |y subst pt kel Gl 0aLIN 1B B AR LindURBRLHLE B g 021 Ko

an optionally su ed aryl, an
optional |y sptisgiaily sﬁlﬁduﬂtteltmsngr yh opt@onanpbubsnﬁﬂtdd)allqmblshn bpﬁc&dllaswskmlted or an

optional Iy substituted het r R10 a t aken get her
with the nif¥ @a@ma& SRPEDLN vlra'@ Cyelgalkatgh an anPBtﬂ%aHhS%{li%qﬁlahe WC”
substi tut edarhslstean(anygdb\ghm&rdaaﬂ apseaaly éﬁb&ﬂb@&h&ﬂé?dﬁ@l Fﬁtoﬂprﬁeﬁw R26 is a
Cl-C4 al kyl; p, for each occurrence, is independently, or 2; and m for

each occur r hsttutedaralkylesreontionallysubstitted beternaralkyl,jimlo, Woe@lﬁpomadmo Claim
11, wherein 13 0 f

wher ei n R41a|£(£sll%gﬂe( tﬁé%m?&g ﬁﬁ”‘w‘rﬂ%g‘%é‘ ns Ré? lhg%ﬁgp Epﬁ’ﬁ) &{(ﬁ 7’ propyl

i sopr 0p3é| f@(‘SDWFG@DSR%W@(S)SRY4@SW%AC(SWRQRM. msIQRﬂ e@(ﬂmm/ 3?; The
conmpound o om e
gr(r)rEp consi s&%%“’ﬁ“\ﬂ%ﬁé&%ﬁk@é@a ég éﬁ?@@ﬁ é@gﬁgﬂ) 7) 2, and

- Q(0) OH, wheg@O)REASH(BIOR /] SONASRFBITREBYR 7, BB . 15. The
compound of d ai mgll (wher el nﬂ)"\‘@ﬁ) S R4(2yR7 dGIR)AfF:é;I éé%sg?ﬁe(%t ed fromthe

grgmto ?:on5| POEYNFoR 11, Q%?WlpRlest QENRaNR: dfsly,l SE(@B{R 10y | cycc:::_'g;)r CC)%I) "
n-butyl, se
- CH2OCHS, gﬁ%@%@&lﬁﬁ ngfé)ﬁpdfl?\t( 'CEESOZGRB S%ﬁ E)orzr‘p &nbgﬁRfﬁd aim 11,
wper ein R4ﬁ TR eC (IR HRg:(S)ngeIﬁRf@(SMDRy NRffI(NRts)m fNBAHORgr oup consi sting
of -H, net Y, t et.hoxy,
pr opoxy, cy}q%ﬁﬁg% %P)ﬁgjﬁ’&n%ﬁ{ﬁgﬁ%’ég Mﬁqﬁﬁf)ﬁ?@d# bgﬁ“at ons to
whi ch they () ! a@b Rprm(%cﬁ&_ cys(OghRemy|, S{@)@me'gsd()) R,/. The
conmpound of CI aim1l, wherein RA5 i's selected fromth g u(g) consi sting of
“H, -,-S(O)pNRmR”, “NR7S(0),0R37, -S(O),NR R, -SS(0),R7, -SS(0),

-SS(0),NR oR} 1, -OP(O)(ORy)s, or -SP(O)(ORy)y;

p, for each occurrence, is independently | or 2;

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

nis 0, 1,2, or3.



OH, -SH, -NH2, Cl-C4 al koxy, O -C4 alkyl amno, and di (Cl-C4 al kyl) am no.
18. The conpound of Caim1l17, wherein R45 is selected fromthe group
consisting of-H  OH nethoxy and ethoxy. - 162 - 19. The conpound of Caim
11, represented by the follow ng structural formula: R45 (VI) or a

taut omer, pharmaceutically acceptable salt, solvate, or clathrate thereof.
20. The conpound of Caim19, wherein X42 is CR44, and R4 3 and R44 are,

i ndependently, selected fromthe groulPéconsi sting of-H, nethyl, ethyl,
propyl, isopropyl, cyclopropyl, nethoxy, ethoxy, propoxy, and cycl opropoxy;
or RA3 and R44, taken together with the carbon atons to which they are
attached, form C5-C8 cycl oal kenyl or C5-C8 aryl. (VIII) or a tautoner,
pharmaceutically acceptable salt,” solvate, or clathrate thereof, wherein

R41 isosel eqheeorﬁfs&ﬁutoh@lfgﬁempwﬁé}aﬁlzsﬁsImgc@alk C@-‘b@l‘ldic\’dlky]@l’@ﬁaﬂdok?xy,
| ower cycl oal k¥¢g 1and | ower cycl oal koxy . The conmpound of C ai m
val

21, wherein ekaxas B4 G@%haaltsw&wi@a§3dé¢®méqaikyb a@fi nigf Ryl et hyl,
propyl, isopropyl, cyclopropyl, nethoxy, ethoxy, propoxy, and cyclopropoxy;
and R42 is -H or an optionally substituted Cl-C4 al kyl. 23. The conpound of
Cl aim 31, wibeeompdund of Ohgmuing Glsins2 | vactan ofis of B i, Re, oy Rg upp-@Rg{GHjng of :
4-(4-(2,3

-di hydro- 1H i nden-5-y1) - 5- hydroxy-4H1, 2, 4-tri azol - 3-y1) - 5- hydr oxy- 2-

i sopropyl pheaRy bordpdind 0@ @eimP) epRitedted by the following structural formula:

HO\”/ @Y
e

(11D
5. The compound of Claim 4, represented by the following structural formula:
A @*
N—?/
V)
6. The compound of any of Claims 1-5, wherein Rs 1s represented by the following formula:

wherein;



5- hydr oxy- 4- ( 5- hydr oxy- 4- (6- nor phol i nopyridin-3-y1)-4H1, 2,4-triazol -3-y1)-
2- i sopropyl phenyl di hydrogen phosphat e;
5- hydr oxy- 4- ( 5- hydr oxy- 4- (1- net hyl - 1H i ndol1-5-y1)-4H 1, 2, 4-tri azol - 3-y1) - 2-
i sopropyl phenyl di hydrogen phosphate; sodi um
5- hydr oxy- 4- ( 5- hydr oxy- 4- (1- net hy1- 1H i ndol- 5-ye-4H 1, 2, 4-ti azol - 3-
yl) 2-isopropyl phenyl phosphat e;

2- (4- (2, 3-di hydro- 1H i nden- 5-y1) - 5- hylfYloxy- 4H 1, 2, 4-tri azol - 3-y1) - 5- hydr oxy
-4- isopropyl phenyl di hydrogen phosphat e;
4- (2, 3- di hydr o- 1Rsiindaalo5Ci- Y- atkyl.a lowgr ﬂ&@ma%\@rlhgl@pﬂwbyIlqamﬂnym)ilkaml 2, 4-

triazol - 3- yl hvd sphat e;
4-(4-(1', dgk“éréggﬁFgﬁﬂﬁ 3] di oxol ane-2, 2' -i ndene] -5' -yl)-5-nercapt o-4H 1
,2,4- tri azol 3- R1yis BE hyajr:@xylk?l bsopMepylkpbabyhylgiddy dr ogen phosphat e;

2. (3 4- di met hoxy henet dr oxy- 5-.h 4- (1-nmet hyl- 1H i ndol- 5-
yl)-4H 1,2, 4-tri ‘i//%%'ﬁ FOBF Vé‘é)@ﬂ“%?‘i{)‘%lﬁa‘ﬁeeormore substituents.
4-(4-(2,3-dihydro-lkklnden 5-y1)-5-(phenylam no)-4H 1, 2, 4-tri azol - 3-y1) - 5-
hydr oxy- 2-i sopropyl phenyl di hydrogen phosphat e;
5-hydr&xy-ZlhggwnmpmﬂﬂﬂaQEﬁﬁ@m%mpkéwmhﬁdnghﬁmoxybenzyl)-4FL1,2,4-triazol-3-
yI)phenyI di hydrogen phosphate; - 16-@g

5- hydr oxy- 4- ( 5- hydr oxy- 4- (4- met hoxybenzyl)-4H 1, 2, 4-tri azol - 3-y1) - 2-
i sopropyl phenyl di hydrogen phosphat e;
4- (44(2, 3-di hydrobenzo[ 13][ 1, 4] di o xﬁhethyl)-5-hydroxy-4FL1,2,4-triazo
| 3-y1) - 5- hydr oxy- 2-i sopr opyl phenyl ||di hydrjogen phosphat €;
4- (4- (4-brono- 2- met hyl phenyl) - 5- hydroxy-4H 1, 2, 4-tri azol - 3-y1) - 3-
hydr oxyphenyl di hydrogen phosphat e; [
4-(4-(1, 3-di net hyl-1H i ndol-5-y1)-5- hydroxy-4H1, 2, 4-tri azol - 3-yl) - 2-et hyl -
5- hydroxyphenyl di hydrogen phosphate; or a tautomer, pharmaceutically
acceptable salt, solvate, or clathrate thereof. 24.Use of a conpound as
defined in je manufacture of a nedi cament for
use in: (|?&yR%EEPS%HgﬁFggg%$P%&%ﬁ%%bﬁmhhl|) treating or preventing
proliferative disorder in a mammal; (iii) treating cancer in a mammal;

8. The compound of any of Claims 1-5, wherein R;s is

Rz
Raz

—_—

2

and Ry, for each occurrence, is independently a substituent selected from the
group consisting of —H, an optionally substituted alkyl, an optionally substituted alkenyl,
an optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl, halo, cyano, nitro, guanadino, a hydroxyalkyl, alkoxyalkyl,
haloalkyl, a heteroalkyl, -NR;gR;;, -OR5, -C(O)R;, -C(O)OR;, -OC(O)R;,
-C(O)NRgR 1, -NR3C(O)R7, -SR7, -S(0) Rz, -OS(O)pR7, -S(0),0R7, -NRsS(O),R7,



(iv) inducing degradation of a c-kit protein, a Bcr-Abl protein, a FLT3
protein, or an EGFR protein; (v) reating a c-kit associ ated cancer, a
Bcr- Abl associ ated cancer, a FLT3 associ ated cancer, or an EGFR associ at ed
cancer in a manmal ; (vi) treating or inhibiting angi ogenesis in a subject
in need thereof; (vii) blocking, occluding, or otherw se disrupting blood
flow in neovasculature; (viii) treating a non-Hodgkin's |ynphoma; (iXx)
treating or preventing a fungal infecti®mn, a bacterial infection, a viral

i nfection, or aCBaraS|t|c infection in a su?lect (x) inhibiting

t opoi soner ase -$(O)MR aRsutfj(@1OR7, CAP) @k SH(AY Ok, ﬁé@]pQBU,yQS’KO)(ORv)z,

gl ucocortic r

i ammat or o APCORGarH o WK s ok B cBbaR L iRh BB,

i Mmmune di soageittached dosuin ettionalby subéxtiused csclpqﬂkﬁsmopgoﬁalﬂg sulmfmn&l systemin a
subject in eed thereof. - 165 - 25. A pharnmaceutical conposition,

conpri si ng Bﬁﬁy ically acceptable carrier and a conpound of any one
of Claims 1 to 23.

9. The compound of any of Claims 1-5, wherein Rs is X3R so.

10. The compound of Claim 9, wherein Xy is a C1-C4 alkyl and Ry is an optionally

substituted phenyl.
11. A compound represented by the following structural formula:
Y.
Ry Y42/ 41\ X4\1
T) H //Y4D
HO_II_-O Yag/ =
T Yaz Xa2
OH N
\ 7OH
OH NN
(V)
or a tautomer, pharmaceutically acceptable salt, solvate, or clathrate thereof,
wherein:
X4118 O, S, or NRyy;
X4 1s CRyq or N;
Yo 18 N or CRy3;

Y41 1s N or CRys;

Y 42, for each occurrence, is independently N, C, or CRus;

R4 is an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, cyano, halo, nitro, an optionally substituted cycloalkyl,
haloalkyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteroaralkyl, -OR3, -SR7, -NR;gR;|, -OC(O)NRgR1;, -SC{(O)NR R,



- 159 -

-NR;C(O)NRoR1;, -OC(O)R, -SC(O)R;, -NR;C(O)R;, -OC{O)OR4, -SC(O)ORs,
-NR;C(O)OR4, -OCH,C(O)R7, -SCH,C(O)R;, -NR;CH,C(O)R7, -OCH,C(O)OR3,
-SCH,C(O)OR7, -NR7CH,C(O)OR7, -OCH,C(O)NR gR};, -SCH,C(O)NRj0R;1,
-NR;CH,C(O)NR R 1, -OS(O)eR7, -SS(O),R7, -NRsS(O),R7, -OS(0),NR0R1,
-8S(0)pNR0R11, -NR7S(O)NR9R 1, -OS(0),0R7, -SS(0),0R7, -NR7S(0),OR,
-OC(S)R7, -SC(S)R7, -NR7C(S)R4, -OC(S)OR;, -SC(S)OR7, -NR;C(S)OR5,
-OC(S)NR0R 1, -SC(S)NRgR;;, -NR7C(S)NRjoR11, -OC(NR3)R7, -SC(NR3)R7,
-NR;C(NRg)R5, -OC(NRg)OR5, -SC(NRg)OR7, -NRsC(NRg)OR7, -OC(NRg)NRgR)),
-SC(NRg)NR ;oR |1, -NR;yC(NRg)NR 19R ), -C(O)R7, -C(O)OR7, -C(OINR R,
-C(O)SRy, -C(S)Ry, -C(5)ORy7, -C(S)NRygRyj, -C(8)SRs7, -C(NRg)OR7, -C(NRsg)R7,
-C(NRg)NR19R 1, -C(NRg)}SR7, -S(0),0R7, -S(0),NR R, or -S{O);R7;

Ry, is -H, an optionally substituted alkyl, an optionally substituted alkenyl, an
optionally substituted alkynyl, an optionally substituted cycloalkyl, an optionally
substituted cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl, a haloalkyl, a heteroalkyl, -C(O)R3,
-(CH2)nC(O)ORy, -C(O)OR7, -OC(O)R7, -C(O)NRgR;1, -S(O)R7, -S(0),0OR7, or
-S(0),NRoR1;

R4; and Ry, 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 optionally substituted heteraralkyl, hydroxyalkyl, alkoxyalkyl,
halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl, -C(O)R;, -C(O)ORs,
-OC(O)R7, -C(O)NRgR11, -NRgC(O)R7, -SR7, -S(O);R7, -OS(O)pR7, -S(0),0R7,
-NRsS(O)pR7, -S(O),NRgR11, or R43 and Ruy taken together with the carbon atoms to
which they are attached form an optionally substituted cycloalkenyl, an optionally
substituted aryl, an optionally substituted heterocyclyl, or an optionally substituted
heteroaryl;
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R4s is -H, -OH, -SH, -NR;H, -ORgj¢, -SRy6, -NHRy4, -O(CH3),,OH,
-O(CH2)nnSH, -O(CH2)mNR7H, -S(CH3)nOH, -S(CH2)SH, -S(CH3)mNR7H,
-OC(O)NRgR; 1, -SC(O)NRgR11, -NR7C(O)NRoR1(, -OC(O)R;5, -SC(O)R5,
-NR;C(O)R5, -OC(O)OR4, -SC(O)OR;, -NR;C(O)OR;, -OCH;C(O)R5, -SCH2C(O)R;,
-NR;CH,C(O)R5, -OCH,C(O)OR;, -SCH,C(O)OR;, -NR;CH,C(O)OR5,
-OCH,C(O)NR R, -SCH:C({O)NRoR1y, -NR7CH;C(O)NR R, 1, -OS(O),R5,
-SS(0)pR7, -NR3S(0);R7, -OS(O);NRgR |1, -SS(O)NRgR11, -NR7S(0);NRgR11,
-0S8(0);0R5, -S5(0);0R7, -NR;5(0);0R3, -OC(S)R3, -SC(S)R7, -NR7C(S)R,
-OC(8)OR7, -SC(S)OR7, -NR;C(S)OR;, -OC(S)NRgR11, -SC(S)NR Ry,
-NR;C(S)NRgR1, -OC(NRg)R7, -SC(NRg)R5, -NR;C(NRg)R7, -OC(NRg)OR,
-SC(NR;3)OR7, -NR;C(NRg)OR5, -OC(NRg)NR R}, -SC(NRg)NR R, or
-NR;C(NRg)NRgRy;

Rye, for each occurrence, is independently selected from the group consisting of
H, an optionally substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocyclyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl, an optionally
substituted heteraralkyl, halo, cyano, nitro, guanadino, a haloalkyl, a heteroalkyl,
-NRRj;, -OR7, -C(O)R7, -C(O)OR3, -OC(O)R7, -C(O)NR¢R|;, -NRgC(O)R7, -SRy,
-S(0);R7, -OS(0O);R7, -S(0);0R7, -NRgS(O);R7, or -S{(O)NRRy;

R7 and Rg, for each occurrence, is independently, -H, an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, an
optionally substituted aralkyl, or an optionally substituted heteraralkyl;

Ryg and Ry, for each occurrence, is independently -H, an optionally substituted
alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an optionally
substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally substituted
heterocyclyl, an optionally substituted aryl, an optionally substituted heteroaryl, an

optionally substituted aralkyl, or an optionally substituted heteraralkyl; or Rjg and Ry,



12.

13.

14.

15.

16.

17.

18.
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taken together with the nitrogen to which they are attached, form an optionally
substituted heterocyclyl or an optionally substituted heteroaryl;

Ry is a C1-C4 alkyl;

p, for each occurrence, is independently, 1 or 2; and

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

The compound of Claim 11, wherein X4; is NR4; and X4 is CR4q.

The compound of Claim 11, wherein Ry, is selected from the group consisting of methyl,

ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy.

The compound of Claim 11, wherein X4, is NR42, and Ry; is selected from the group
consisting of -H, C1-C4 alkyl, a lower cycloalkyl, -C(O)N(Rz7)2, and -C(O)OH, wherein
each Rj7 is independently -H or C1-C4 alkyl.

The compound of Claim 11, wherein 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, -(CH,),,C(O)OH, -CH,OCHj, -CH;CH,OCH3,
and -C(O)N(CHs),.

The compound of Claim 11, wherein R43 and Ry4 are, independently, selected from the
group consisting of -H, methyl, ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy,
propoxy, and cyclopropoxy; or R43 and Ry4 together with the carbon atoms to which they
are attached form C5-C8 cycloalkenyl or C5-C8 aryl.

The compound of Claim 11, wherein Rys 1s selected from the group consisting of -H,

-OH, -SH, -NH,, C1-C4 alkoxy, C1-C4 alkyl amino, and di(C1-C4 alkyl) amino.

The compound of Claim 17, wherein Rys is selected from the group consisting of -H,

-OH, methoxy and ethoxy.
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19.  The compound of Claim 11, represented by the following structural formula:
Res
n /R42
Raq
O | />iR43
Ho\ﬂ e / A
S :
\ >*OH
OH N—N
(VI)

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

20. The compound of Claim 19, wherein X4 1s CR44, and R43 and Ra4 are, independently,
selected from the group consisting of -H, methyl, ethyl, propyl, isopropyl, cyclopropyl,
methoxy, ethoxy, propoxy, and cyclopropoxy; or R4; and Ry4, taken together with the
carbon atoms to which they are attached, form C5-C8 cycloalkenyl or C5-C8 aryl.

21.  The compound of Claim 11, represented by the following structural formula:
/R42
Ry
0
HO\,L'/O Y
. N
\ >—OH
OH N—N
(VII)

or a tautomer, pharmaceutically acceptable salt, solvate, or clathrate thereof,
wherein Ry is selected from the group consisting of C1-C4 alkyl, C1-C4 alkoxy, lower

cycloalkyl, and lower cycloalkoxy.



22,

23.
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The compound of Claim 21, wherein Ry is selected from the group consisting of methyl,

ethyl, propyl, isopropyl, cyclopropyl, methoxy, ethoxy, propoxy, and cyclopropoxy; and
R4 is —H or an optionally substituted C1-C4 alkyl.

The compound of Claim 11, wherein the compound is selected from the group consisting
of:

4-(4-(2,3-dihydro-1H-inden-5-yl)-5-hydroxy-4H-1,2 4-triazol-3-yl)-5-hydroxy-2-
isopropylphenyl dihydrogen phosphate;
5-hydroxy-4-(5-hydroxy-4-(6-morpholinopyridin-3-yl)-4H-1,2,4-triazol-3-yl)-2-
1sopropylphenyl dihydrogen phosphate;

5-hydroxy-4-(5-hydroxy-4-(1-methyl- 1H-indol-5-y1)-4H-1,2 4-triazol-3-y1)-2-
isopropylphenyl dihydrogen phosphate;

sodium 5-hydroxy-4-(5-hydroxy-4-(1-methyl-1H-indol-5-yl)-4H-1,2,4-triazol-3-
yl)-2-isopropylphenyl phosphate;

2-(4-(2,3-dihydro- 1H-inden-5-yl)-5-hydroxy-4H-1,2,4-triazol-3-yl)-5-hydroxy-4-
isopropylphenyl dihydrogen phosphate;
4-(2,3-dihydro-1H-inden-5-y1)-5-(2,4-dihydroxy-5-isopropylphenyl)-4H-1,2,4-
triazol-3-yl dihydrogen phosphate;
4-(4-(1",3'-dihydrospiro[[1,3]dioxolane-2,2"-indene]-5"-yl)-5-mercapto-4H-1,2 4-
triazol-3-yl)-5-hydroxy-2-isopropylphenyl dihydrogen phosphate;

2-(3,4-dimethoxyphenethyl)-5-hydroxy-4-(5-hydroxy-4-(1-methyl-1H-indol-5-
yl)-4H-1,2,4-triazol-3-yl)phenyl dihydrogen phosphate;
4-(4-(2,3-dihydro-1H-inden-5-yl)-5-(phenylamino)-4H-1,2 4-triazol-3-yl)-5-
hydroxy-2-isopropylphenyl dihydrogen phosphate;

5-hydroxy-2-isopropyl-4-(5-mercapto-4-(4-methoxybenzyl)-4H-1,2,4-triazol-3-
yl)phenyl dihydrogen phosphate;



24,
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5-hydroxy-4-(5-hydroxy-4-(4-methoxybenzyl)-4H-1,2,4-triazol-3-yl)-2-
isopropylphenyl dihydrogen phosphate;

4-(4-((2,3-dihydrobenzo[b][ 1,4]dioxin-6-yl)methyl)-5-hydroxy-4H-1,2, 4-triazol-
3-yl)-5-hydroxy-2-isopropylphenyl dihydrogen phosphate;

4-(4-(4-bromo-2-methylphenyl)-5-hydroxy-4H-1,2 4-triazol-3-yl)-3-
hydroxyphenyl dihydrogen phosphate; or

4-(4-(1,3-dimethyl-1H-indol-5-yl)-5-hydroxy-4H-1,2,4-triazol-3-yl)-2-ethyl-5-
hydroxyphenyl dihydrogen phosphate;

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

Use of a compound as defined in any one of Claims 1 to 23 in the manufacture of a
medicament for use in:

(1) inhibiting Hsp90 in a cell;

(1i) treating or preventing proliferative disorder in a mammal;

(iii) treating cancer in a mamimal;

(iv) inducing degradation of a c-kit protein, a Ber-Abl protein, a FLT3 protein, or an
EGFR protein;

(v) reating a c-kit associated cancer, a Ber-Abl associated cancer, a FLT3 associated
cancer, or an EGFR associated cancer in a mammal;

(vi) treating or inhibiting angiogenesis in a subject in need thereof;

(vii) blocking, occluding, or otherwise disrupting blood flow in neovasculature;

(viii) treating a non-Hodgkin’s lymphoma;

(ix) treating or preventing a fungal infection, a bacterial infection, a viral infection, or a

parasitic infection in a subject;

(x) inhibiting topoisomerase II in a subject;

(xi) modulating the activity of glucocorticoid receptors in a cell;
(xi1) reating or preventing an inflammatory disorder in a subject;
(xiii) treating or preventing an immune disorder in a subject; or

(xiv) suppressing the immune system in a subject in need thereof.
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25. A pharmaceutical composition, comprising a pharmaceutically acceptable carrier and a

compound of any one of Claims 1 to 23.



