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METHODS OF TREATMENT USI NGHYDROQUI NONEANSLMYCI NS

RELATED APPLI CATI ONS This application is a
wa@eowionaeat i on-i n-part of United States Patent PCT/US2006/027113

Application serial nunmber 11/180, 314, filed July 13,

2005; the specification of which is hereby

i ncor—pt&r—&t—ed—Fn—H—s—e%&e&z——BA@K@R@JND—QLlHE___
| NVENTI ON Heat shocngTgp& OFTREAIMIONT is a highly
abundant pr ot ei HSYNORYDEOMINANEIANSAMIGINSvi abi | ity
and exhi bits dual chaperone functions (J. Cell Biol.

I%O;gé%b%ﬁ%’ -ﬁ? Trends Bi ochem ScL (1999)
s a key role in the cellular

st r eghisd HPROARA iOY cbrﬁfn%ﬁ% i fﬁ'mf@?lrytat@f Pﬁt@h%@%)hcatlon serial

after their native conformation has been alter
nympeioli41 8034 Sladdinhal 3, 200 % shespecifisetioraet Wisiah 1ssitmeﬂy incorporated

adequate protein folding and preventing
lﬁgia{s%oée]t ific aggregation {Pharmacol ogi cal Rev. (1998)
50:493-513). rn addition, recent results suggest that

I pl a oIe in buffering against the
B%g%{zg’aé\(ﬁﬂsﬁ)@q I9 ! ¢E@Nably by correcting the
fr et et —
c¢llmlablﬂla§nand edibiatdnnlchaptrenaifutietionsqn@él] Py S200199i58267-273,

s N (i
b¢ iﬂt@fﬁétlf@;r Wie hﬁﬁy pﬁB‘teﬁ’i@ bl tﬁ@f’ﬂa{tlv%(&ogf Ws &g@ﬁ altered by

Expert. Opin. Biol Ther: (2002
V%rrﬁuﬁgawrf@tr@emlétrwm enet s h@ei si@cb,mbmxg:bdequae patge folding and

Py P8 R B R Bl B SPOB Stirig gy
additloirédenQreles sVBgdtPHAL BSIRGhSy fbo pRpAQoRGhH 'bi{fﬁ:ﬂng against the
%though t.he rlmarglfocus has been on proliferative

cdpeigBptation peesumeblydryrscting e Mpmrm@@mmg of mutant proteins

R e TN T ————

ncamaéphfsnologlcalfwnﬂmnﬂamd 8 mgmwwla iféHi tA@ c@ﬁSﬁlﬁﬁtﬁ)hﬁllss,tablllty and
na ura %dg;ﬁ CGel dananyci n’' s nanonol ar
1§

58 e IgRRrYietng, RigH ik Pl 40 rmigown (See,
Ewi tp ’ ﬁ%z&ﬁﬂe; &@06139 ?lzq(ylo o péyg gsgsszlsr Wﬂiﬁr bgmg explored in

target in manmmalian ce
a |apgeanussher jof bIOﬂlecﬁvehtepﬂmhbrmthmaparttd effmﬂmrbedibluﬁned for a
| ow sol ubilit

me%\élu r’désohcﬁe& %yﬁlglelg@gé One, OF 1are gspects Xf Iglsp90 act1v1ty Although the

primary focus has been on proliferative disorders, such as cancers, the use of Hsp90

antagonists to treat other conditions is being explored.

Geldanamycin is a macrocyclic lactam that is a member of the benzoquinone-
containing ansamycins family of natural products. Geldanamycin's nanomolar potency and
apparent selectivity for killing tumor cells, as well as the discovery that its primary target in
mammalian cells is Hsp90, has stimulated interest in its development as an anti-cancer
drug. However, the extremely low solubility of these molecules and the association of
hepatotoxicity with the administration of geldanamycin has led to difficulties in developing
an approvable agent for therapeutic applications. In particular, geldanamycin has poor

water solubility, making it difficult to deliver in therapeutically effective doses.
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hepatotoxicity wth the adm ni stration of gel dananycin

has led to difficulties in devel opi ng an approvabl e
wag@nodoor t herapeutic applications. In parti CBCHIS2006/027113

gel dananyci n has poor water solubility, making it

difficult to deliver in therapeutically effective

doses nse uentl ere remains 0. di v
ConfiREn Lt T S LAedf HERTL R e RE AP fPiEinone.
Comgﬁ§@gMﬁh@§mn§UNNARYCF THE | NVENTI ON The present

invention'is directed to nethods for treating and

nmodul ating di sorders associated with

h as cancer. In one aspect, the
SU@M?@!I‘@%*@&T?&t hod of treating an abnor nal
C OMietpréani iAventiva i¥airectette mesthdis fabinentingland andutatiog dissrders
associated with an aberration in a signal transduction

asscgaatmgr R BHOBEPI#{01a SRR 3 CRIGGRSe. The net hod

CORRC

CBShe ek SRS AT ALY bl TR dciion
maramsBmherethe abrmmabconﬂtt@nab assperaled Ghdin aberratiemintresignal

trang ustigh BEHEE Rsrasbsoh O i P Pino TR PERs IR ot
adnﬁﬁllst%hﬁg tPEE Aeinth8ch BBGEARAItR AN EMédtivE amdask dﬂaalym@mme

one or nore gastrointestinal stromal tunors.

ansamsineomas e (Thephomrel eonditin Jaaeseiseted Bt S Eom consisting
I I
T

chrdric fHiitis, AN pr@sdnbe bApreLdrimark| gustﬁﬁ]ﬁtesitnai/ straanal lﬂtmhoxsf a
hydrqu|none ansanycin cg

my IPEPPIBET 25ppet the dTintien &gﬁlr%%?r#nsé dof Besting Fmynippliferative
disdHiQYR 2 GRS 5L Wﬂgré:ocfle e %ﬁ%bﬁ‘l&)ﬂ%&r‘cﬁ@g@g ¥f Q{ﬁﬁ?n?stenng to éhe

agnogeni ¢ nyéloird netaplasia, polycythem a vera,

‘marhypks ﬂmsapmtpxtailllyleffesty\racbnmmt ofa hpthroquirencampanycin hempound The

i.nvention f at res reating an. abnor mal.
oy B O s e ar Selootes Borihe EBhb PR B Rl o
thr cﬁ‘ﬁl?&?ih%frﬁag abhd é%nfé%?&@iﬁrrﬁétaﬁlﬁhé 'ﬂ)oPyczﬂ]gﬁﬁ‘é vérhamgduct i on

pat hiway medr ated Ra, where the nethod conpri ses
lnmbﬁeﬁgpﬁmh@ﬁwanﬁﬂlsterlng to the mamual a

th |caIIy effectiv u [ "

ancIpons Egsptn e o ERE A thefioa B B yBRRfs condition
in afrﬁ&hﬂfaﬁ sviRrdhE Abgbrafal EdrRiaidnng agobippdrvpittodn fteration & a signal

di sor der, conpr|5|ng the step of administering t

)]

transgyeion pathvvragsialed By PPETEo: Bibere/Be BeidcogmTRes the Step of

dxﬂé%[éa?%# o{; ﬂ{ée 4l ﬁ%@%e%g?@éﬂ%ﬁ? g?fectmea&lﬁ)utnp 8f a hydroquinone

ansamycin compound.

In another aspect, the invention features a method of treating a hyperproliferative
disorder, comprising the step of administering to a mammal a therapeutically effective
amount of a hydroquinone ansamycin compound, where the hyperproliferative disorder is
associated with an aberration in a signal transduction pathway mediated by a mutant
protein; or by a mutant gain-of-function protein, e.g., EGFR, VEGEFR, Flt-3, Her-2, or b-
Raf. The disorder can be selected from the group consisting of multiple myeloma, acute
myeloid leukemia, the presence of at least one gastrointestinal stromal tumor, breast cancer,

non small cell lung cancer, renal cell carcinoma, melanoma, and prostate cancer.
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pat hway nedi ated by a nutant protein; or by a nutant
w@aionoafoet unction protein, e.g., EGFR VEGFR, PFT/AUS2006/027113

Her-2, or b- Raf. The disorder can be selected from

the group consisting of nultiple nyel oma, acute

nyel oi d | eukem a,.the.presence of, a east one . .

g fesheraspondne PG Sransr mepahel Falne d S pppppliferaive
disoBdBRl don@singj tHOGkef BPSRhinist@RBlto @ MhdmiGal LhBRPRutically effective

mel’anorma, and prostate cancer.|In another aspect, the .
amont/efiet iysinoduixmeragsanaycirb edrappuatl, Wheratheeyparproliferative disorder is

hyper proliferat.ive disorder, .G |8 . .
sl YRR PP MY FRRA e FAPRBARAD AR B 50: g protin.
e.g. FBRLA], Thr-Rieh od Ro@u 1 Bis) eTleddissnien oan derhamicimyelbat leultdnaa.

hyperproliferative disorder is associated with an

abdn vt anether Aspgcls fhgripyentipn deagures # Hwﬂ}?gtq{m?ﬁ%ﬂi at ed

. i i . r- .. .
e e Pl d e o Rfing B pifmal
therhpaukiestiyaeffdctivy emoantaif ladrydaspmonte atdamycimeentpoond, where the

featyres a method of treatin hyperprol.iferative..
hyp%;pgq}&ggpye dispRIFy siasRge vgltt}é%n %?eréﬁﬂ]il §§1gpzﬁﬁxémf%lcgon pathway
mediRBIBY a@liérﬁ?&&@ﬁtgfi]&%bd),ye. £f tret kdemass Mif1ef MMP2, Met, FAK,

ydr oqui noné ansanyci n ‘conpound, where the
RIPhDDEr gr SPM-ALat i ve disorder is associated with an

aberration in.asignal tra i-on A i af:

oy Lhedrifiph BB BiRER ni R E AL R MR B M Bfaer,
contprisingahe PSf adviiinistdriti.to BinRim1rhlk therap SRy effddtize amount of a

invention also features a nethod of treati

; i ga . .
hydpgayEnope ensansici sapepand ov e thedympiriagtive Elsgltdébw&ﬁs%lated
L Bl LR Sk i aak by effaetiyamn.

RSB0 4 B Rongs S e Al e RS e

kappamper prol i ferative disorder is associated with a

protein selected fromthe group consisti zZap- 7 i

A TP S e e pte SecoTapaor DB lp R tetures: the
marnf e 1Y BidRad; Btd HE& SNRINBAisHRI @b behe Alidtdn, 66,

features: the manmal can be a human; the npde o .
intraxchmons, stbliatgualn ocular, renddgrmalgbtal, iveginalp tapical, intramuscular, intra-

i.nfravenou subl i ngual cul.ar, tran r I .
e hec i sy Einerfy PusraCthilet i G MedRgdi i  unsamycin
conigduhdthebteprdsbited bpReaiga 1:buccal admi nistration; and

the hydroqui none ansanyci n conpound can be represented

by formula 1: or the frge Mhse th¥reof; wherein

i ndependently for quth ¢ e: Wis oxygen or

sulfur; Qis oxygen,3Na, OF a bond; X is a

conj ugat e base of a phat 3 1'$ accept abl e aci d;

or the free base thereof;
wherein independently for each occurrence:
W is oxygen or sulfur;

Q is oxygen, NR, N(acyl) or a bond;
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R for each occurrence is independently selected from
the group consisting of hydrogen, alkyl, cycl oal kyl,
whedognawytl| oal kyl , aral kyl, heteroaryl, and  PCT/US2006/027113
heteroaral kyl; R is hydroxyl, al koxyl, -0OC(O) RS,
CIXC»CRQ -OC(O NRi OR11, -OsO2R12,

HSC2N 3 Ri 4 Ri 3 RI d R is
hy &%%?PHJ%% ase gf a B{;‘\Im?u cgl?y ?ﬁce}@ﬁf}gl%ﬁﬁl aken
t ogefoheich d%'cﬁ&‘?éhc\é"ﬂ ﬁdéﬁk%d&ﬁfybééfécfe@ fihh et drb@Y cdHsBting of
bonded, represent -( Hﬂ? (GGENOR) -, -(CNNHR) -,
hydrogen (atk:yNdRyloalkRB hatsepomaloalic, @@élfyh hetrspasibi@nd heteroaralkyl;

Ry M PSSR IDLRRICIR, TelIRIHER, it

-ocemmHS@zNMgRgr IR YR, BEhAdeparal Hoyik hyddoden, [a(l@RZBr Rtalkl; or R;
; or R3 taken together with R4 represent a

and ﬁ’@ FrkER Eepeist.iabeng Wih theisarbon fe sdighdher '@@;bemi%l quﬁifentpzéc 0)-, -
= [ ed p consi sting of H, alkyl,
€ gi%?i IGﬁe an gr(})ﬁﬁs hg the formula la: | a
whs andn Rigiaie eash selepertdedtly selegpahftemtthe gfonp wpndigingrodhpdrogen,

alkyglagselgi aﬂcge 6% &?}Fﬁ%l gt{e@g/%lﬁ@%g{ og{lﬂl,at%lt kga& heteroaralkyl,
, I
o At A i s

SubSéW@W@mml(CRm qu( R 8) SC2R 9, -N(R 8) AONR
) ggléﬁ%%mt%dp g%?glz%ro% g{n%%ﬁ% g3 55 ééﬁcg?gga(%l% ﬁ{dﬁ %ghf;' E%Vlng the

fbnm@ahydrogen al kyl, al kenyl, al kynyl, aryl,
cycl oal kyl heterocycloal I, aralkyl heteroaryl,
het eroaral kyl, or -[(CR2) '6; RO is alkyl, alkenyl,
al kynyl, aryl, cycl oal B@ycloalkyl ar al kyl ,
het er oaryl , heteroaralkyl (CR2)P]-R16; R10 and
R11 are each |ndependentRy sef'ecRed fromthe group
consi sting of hydrogen, alkylRqyal kenyl, al kynyl, aryl,
cycl oal kyl, heterocycl oal kyl,, aral kyl, heteroaryl,
het er oar al kyl , and -[(CR2)PF R16; or R10 and Rl 1
t ak@idiR el RRQB1ewell inde SdRhilly ﬁ@ﬁﬁh& Orotpicehsikt oge
bonded represent a 4-8 nmenbered optionally su stltute
hali¢e hydwayk pikexyl, mgfquy;mcyl@(yaammo alxylegnine, argpmiips g¢ylamino,

ara R o Bl s 58 ety B OB (OB

NRRYCRR, -@CZORAE s ((RAR PBI(Ildﬁ)ﬂ(bszS eNERk NN K(R), and -CH,O-
hetercgcgflélgflconSI sting of hydrogen,

R and Ry are both hydrogen; or R¢ and R; taken together form a bond;

Rg is hydrogen, alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl,
heteroaryl, heteroaralkyl, or -[(CR2)p]-Ris;

Ry is alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl,
heteroaralkyl, or -[(CR2),]-Ris;

Ry and Ry are each independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, heteroaralkyl,
and -[(CRz)p]-Rie; or Ryg and Ryj taken together with the nitrogen to which they are bonded

represent a 4-8 membered optionally substituted heterocyclic ring;
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al kyl, al kenyl, al kynyl, aryl, cycloal kyl,

het erocycl oal kyl, aral kyl, heteroaryl, heteroaral kyl,
war@7/0p90CR 2)P]-R 1 ; or R13 and R 14 taken t oPEL/N82006/027113

with the nitrogen to which they are bonded represent a

4-8 menbered optionally substituted heterocyclic ring;

F 3o e oL oS T aRg SelRRR SRR aRSh At necroary,
hetFGUIRPL BO.LCIRHRIY OR 19, MR 18)0(O CR 19, - N(R

18) SO 2(R"19),™"-CON(R 8) (R 19) , -OC(O N(R 18) (R 9),

- SB.12 M{dR 8¢ eachdhdependgnily selp¢trl from the grompEparting, of hydrogen,

alkyfé%k, %k(ya%, 9%1;1\!%0%0&@%’1, %W@&%&?@ta&%l, lée)‘i'?{r%yﬁ geqefoaralkyl,
and AR DR 6RR 1;8h @R, thB9n toggthéSwith the, nitBogeft,to Sthiddr théy ark bonded
18 for each occurrence is | ndegendent ly.selected from

repregeat g ASpoEbersH spiiorpliymubsiidyed Beterogyqigiringgy y| |
ﬁg;ﬁé? @Ali%\é{:lkcﬁk?&%ﬁ%gﬁ ] cﬁﬁéﬂ@éhﬂy 1@k fromMBd S00H CHhsistRBGS

oara or - eacn occurrence 1Is

hydfhdgéﬁ,ﬂ@’ﬂﬁtﬁMJ aﬁ}’]ﬂﬁﬁlﬁﬁ Piﬁﬁ{&mﬂ@{m (lﬁif@@ﬁ)m’l Y -N}(Rm)ﬁ @fR19),
rogen, atyl ,. ¢ , eraey.c

YRR BRI el ke AROBR S8l KR
- t ' 9 t ' [
N B Sl S B S A R
NRaH O R} OReH, andeP(OOBentb);y al kyl ; R23 is al kyl,

-CH 20H, - GHO, -COCR 18, or -CH(CR 18)2) R26 and R27

f or? Baefr vcetrPehce are i ndependently sel ected from

t her g FRRCICSdtalBhdd i ifepdnadhidgedectél fyh thagiplp consisting of

cycl oal kyl, heter oc]é/cl oal kyl , aral kyl, heteroaryl, and
hydrpgens dlaylatmd cyclaplifyh hetemsedipakel, srliybdetreoarylh WY hgtergaralkyl;

st e eageni f; Y
T
hydbuped, alieyl, fryk chcloalkyl, etemcpilualityle atatigy, dreferodrpl, and heteroaralkyl; or

I . .
Rig zaallczrg% I_tcgg%rttgapg ’gx{iﬁhrﬁj]h S 9 Eéa%s%gtualt 2— nnelem nesfg Ig:tior;laﬁ}(? S osﬁpu(gec{: r?r?g; b

denef hex YR} ?R%]a'lﬂi RY,4608h danamanes e iﬂ&etp@ndenﬂ% alkyl;
pharmaceutically acCeptable salt thereof, such as the
hy R dhalbyl, 6 £ 1-C3HO, -COOR s, or -CH(OR;s)2;

D T R RO SRRT O R P PRRERTER Ssr e RO b
congigfin b iyRRSe el alkfIl B/, USEdalkel, BbteroahelofMRaN brallgy], heteroaryl, and

i ncorporate the present state-ofthe- art definitions
heterewraliil;zed for each termin the chenical and

Phay IRGE WL fRL sttal.legtlgénistry at a stereogenic center of formula 1 may be R or S
or a mixture thereof and the stereochemistry of a double bond may be E or Z or a mixture
thereof. In particular, the hydroquinone ansamycin compound can be 17-allylamino-17-
demethoxy-18,21-dihydrogeldanamycin, or a pharmaceutically acceptable salt thereof, such
as the hydrochloride salt of 17-allylamino-17-demethoxy-18,21-dihydrogeldanamycin.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

The definitions of terms used herein are meant to incorporate the present state-of-
the-art definitions recognized for each term in the chemical and pharmaceutical fields.

Where appropriate, exemplification is provided. The definitions apply to the terms as they
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Where appropriate, exenplification is provided. The
definitions apply to the terns as theyare used

wao beogageout this specification, unless ot herw BEI/US2006/027113
limted in specific instances, either individually or
as part of a larger group. \Were stereochenistry is

not .specifically .i.ndicat omer
are PRy AP on A ik Fhe i TERN BREC 208 etifes ithe
1nd1{r1ﬁﬁall}fkﬁ%§tp|aﬂrbfaQ&gBBJgrSulﬁonpoundS as well as mixtur es

t hereof. Unl ess otherw se indicated, individua

enaWksre sisreochemisty és ﬁmcsﬁcagmﬂew% all sfesepigomers affhe
i GATPLOR S oBTI VAR ALFREDEE St B PSS o
wellf RmmgtRekheebf Alrdsss afleralss mdmm@a?ﬂtrﬁmlﬂaémhl ‘tmztlﬂllomdrdj e

scope of this, invention., As used heregin, ﬁ@term

dlast%@@%alﬁeﬂ@ﬁ@cah@%rﬁﬁr& #pd qoghipaliopga IEIB?WFG& reof are all
&%FQ%E gnt% ?ré@i‘&r Gbh pdiIaabBMc cfrgsr t410RE fRRERAE 86108tes are also
only on a e

“l'aCtamin the ring and a benzoqui none noi ety
encompaskeel Wiltih dine mopgpfthﬁﬁanmn’qlonhe benzoqw none noi ety
has, at

 east gne ni t,ro en.substituen e n._on f
{ nesses BEin, Bfcef i g St el ot FE o find
comgﬁ‘sﬂg QHh¥r&RR1i 8 Mcehen, FRiiRdr Yo Pn‘élﬁg oh@Qin@thdtduﬁ @n the ring and a
peci fic exanpl es of natural y-occurring benzoquj none
benzagaiinepe mety e thedectam gingawhergigt the berzogeinpgs moiety has at least one

mtr(%n%ﬁgs?ﬁw QV}?e@% %ﬁé gf {Hé%'t ﬂeast-gﬁg nhtfd s@@sltﬂﬂﬂg?}/s?an og esald

enzoqul none an cint

only&fd anelde hiodety gethéamm ¢ing. S;)eglﬂc d:xymplm mfnaﬂurally—occurring
enm %{}%@P}’&&%ﬁ%@lﬁéﬁi %gtlla?re %\\;@?rlnlg% to, gquanamycm and herbimycin.

Thege rret%i‘] L %g%%l%gewf&)s & Béhz)%aumone ansamzcm that can be derived

nany used herein,
frorh geldurtdmyybiroegi, bgnherawslamympmlatwreff@r e;canmlqal'be}hyl@mmmb%e

cen g seaeantRst b Ponr FEGaar aRy EpgRp s 152"
denfeqrdwgél@mmwlﬂmdquyo s wEed Bbi¢in, Ak 6202 MY Ro@finsiech
a reduction’in i mplified systemlsthetvvo el ectron

ansgrayhiet lie&rs fa b@ﬁ@@@wpmmamwcm yluwbwhu th@h@zom@n@%ee@owty has
beer:? B ucedq % d& tllgl’l rec?u% 18n)gtg t]F]e co oun 1 chglgoﬂe%@g{y. An

or organtsma ate

exambB {306k @erduaﬂldm @fa dilmplifiedpsteanisshé tvad-cleytporc@tigtion of
acconmpany_ it in nature. As used herein, the term
benz%‘lﬁ@ﬂeﬁ%hﬁ@mﬁﬁ’@(’]ﬂ%ol ated sanple contains at |east 60%

o n&pfﬁ&athef%fm UhSteH ARG 8? Jafd ﬁfe%@hﬁouﬁ&‘ﬁ rlo® 8] A& organism

e contai’ns at |east 7 y wei ght

anddberponpmind Mbsepapitet fomisbye ot hi¢ of ﬁl@lcamdnamm’tha‘ewplcally

contai.ns at | east 80% by wei ght of the
accompany it 1 nature.

As used herein, the term "pure" means the isolated sample contains at least 60% by
weight of the compound. Preferably, the isolated sample contains at least 70% by weight of
the compound. More preferably, the isolated sample contains at least 80% by weight of the
compound. Even more preferably, the isolated sample contains at least 90% by weight of
the compound. Most preferably, the isolated sample contains at least 95% by weight of the
compound. The purity of an isolated sample of a compound may be assessed by a number
of methods or a combination of them; e.g., thin-layer, preparative or flash chromatography,
mass spectrometry, HPLC, NMR analysis, and the like.
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conmpound. Even nore preferably, the isolated sanple
contains at |east 90% by wei ght of the conpound. Most
wee@oo@bt y, the isolated sanpl e contains at |ReBEUSHBE027113
by wei ght of the conmpound. The purity of an isol ated
sanpl e of a conmpound nay be assessed by a nunber of

L %?[gﬁn? {;lée%gggtgb{nggggri&%?cg%@%cg%&r?%@é&%rﬂﬂf 4 }? Element other
thars@L6d QRlEden HilifstrafVh A6tBAtS s $ncl@ddchdifig nhttdg@n, |68 gen,

term“heterocatont is art-recognized and refers to an
phogthomisp fuléimyané selawinm. ot her t han car bon or hydrogen.

Il ystrat i het er oat ' i

oy AL BB GLPRLE ] 4 RO AR s
includink ¥iraighSclait alkglc@eisz Beinclasdcthiatncd iyl @sowgas eychdatidi] (alicyclic)

al i phatic groups,. 1ncluding straight-chain acL I
grogspeilyl substaicHsoclepky hatarRsy P Fssaky] é@ﬁtxggq: éfcyl groups. In

[ ' r | i bon

cor L UGl IR} KU SRS LS S AR o v
atorair itd ackbdrede me 1@, 5C 3 dorsttmaiphg bliain [ HCyo dor tyazahet eliain), and

kOB V2001 TRE CiTIah 4t PATHNEALh AP SO0l Ll 10

cartnPRGE th GBR R striétfred b RAIRARAtNElyYabo@R) 6l or X afonk @ivHe ring
Li kew se, cycl oal kyl s" have from about 3 to about 10

struictrpon atons in their ring structure, and

al ternatively. abgut .5. 6 e lee >
o G SRR s Bl BB T A Sty n o
grog;B),Qt‘s‘ idbfigsll abolveVirit hadikky Frony @feqs abda tancaabdag) alpremativelyesom one
efined above, but having fromong_ to, abgut tzgg , “
to abantsihearben plems R ity Brekbprosiushae.: bikgwisg: 18Wsr dlspydnand “lower
1N structure. Likew se, "l|ower
alkgfyg‘gﬁ%/\{egugf%% O\l:\llgl?ﬁgs['kynyl " have simlar chain _
| enQhdierm Thlty¥t mattarced gayied and refets-to ex aljiyl gwdp avhstituted with an
efer% to an al kgl roup substituted with an aryl
afyggraub 98 B ORGP HETCAT B Bdar omat i ¢ group) .- The
t er e tefth& @fI¥dny 8l “aBlyayMire aldi&oBhized SEP&Rr26 dn@Rdated
refer to unsaturated al’i phatic groups anal ogous in
alighetig gtouas dngbegests i ngthisetd ippsaihle substtutioa tatheyllsyls described above,

cribed abaove ut . t hat. nt ai . least one double
but ﬁa tcpp%}%atﬁwbor}eecgog@:et (?r\%]ljk%/ %O EGQP%E%C aryl" is
ar t The oM @disaifdret 8frer el dn@ réfers t65-,a dnd 7nmérhissredisingle-ring

single-ring aromatic groups that may include fro ero
aromgtif grruph g1 puatiartade l‘g‘éﬂﬂ zgsedpew hefssppieme, for example, benzene,
a n i Razole, thiazole,
el Aok R B0 KNP LRt B, ool
triagylepg@heole, pytidtieneyragiye,axiidezingynd mamidmeand the like. Those aryl

rim.dine, and the |ike. Those aryl ”
gro%%s having heteroatoms in the ring structure may a}/so be referred to as “aryl

heterocycles” or “heteroaromatics.” The aromatic ring may be substituted at one or more
ring positions with such substituents as described above, for example, halogen, azide, alkyl,
aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, alkoxyl, amino, nitro, sulfhydryl, imino,
amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether, alkylthio, sulfonyl,
sulfonamido, ketone, aldehyde, ester, heterocyclyl, aromatic or heteroaromatic moieties, -
CFs, -CN, or the like. The term “aryl” also includes polycyclic ring systems having two or

more cyclic rings in which two or more carbons are common to two adjoining rings (the
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groups having heteroatons in the ring structure nay
al so be referred to as "aryl heterocycles" or

w0 b@reower omati cs.” The aromatic ring may be PCT/US2006/027113
substituted at one or nore ring positions wth such
substituents as descri bed above, for exanple hal ogen,

azi | kyl,,. agral.ky]., alkenyl, alk I k
i Rl T bSEYbs BE e € 03 er et
rmg?iﬂa?‘%e c?&l@ﬁlﬁ?@ ”@kﬁaaﬂ&ﬂ?ﬁpévcﬂ)%‘ll@m Iéaéx*?mh‘xﬁld/or GafeRydllyls.
, ether; hi 0, fonyl, sul f onam de,
k etTdnn dqrim| “@eﬂam&clybs t‘leq’cerowi o Pb dyetargeyclia gervgr jae at-recognized

and {%Fl}ﬁo It‘gl?r@ouéfg (ljm?nﬁ Ce‘redS e%g g}F gﬁcr?/sc lgﬁl%m?tﬁ\heté}t@ 'Jo aIBSut 7Tﬁl%mbered

ringB aVhd38 ringRtrOtuiee it ededneGo fduﬂ GSterdntonh. C]Hetbwnyc‘:les mmy elso be

carbons are commobn to two ad10|n|n rings (t I n
polygyeles. t glerpcylipgroypsimelids, OR$xanie, Thigpaetiss t%m@“ e égan, pyran,

1sob'gi§zc Haélﬁr&nergey g?nth%r{}é%%ﬁﬁntﬁéiﬁogﬁ{}% ;iﬁgde{fg%éy azole,

1sotmazﬂlarlsdm2<ﬂb,qumlhr}d pyraine, p}enmﬂlllemaﬁelamy,ah§¢lrzlne isoindole,
" het

T TR TR I e
quiddx38nes hﬁh‘lﬁ&dlfn%scmﬁéﬂn%r petiine) carbtzoleOcAblife, gheNentpeiRe,

rings, whose ring structures i ncl ude one to four
acnﬂmbalmldm@, pha@ta@thrsdsmi rhenpgiye, @hg@rm%op}yﬁ@y@m%n@ furazan,

o B4 JFLAE bl SHRRLE: SRR

lact¥i2’t Re@ts sﬁ&lﬁmﬁmhm an@p[yfr@h@nomdn siﬁtzmls,&sulmyessazmi the like.
|soth|azole i soxazol e, pyridine, pyrazi

Thegietaraavelinaing payi besubsisuterl Abens e OPS PRIt sughrfybpiuents as
b 5 PN TGRS, o SEAIRRY My, sl

quino ui n
hydqjidyna:zﬁhm metro, i fhgdryl) éninot @middi p@sphcmalrapbd)@hmate carbonyl

car s Egﬁi&ﬂ gt’gprlp ﬁﬁ(y?gwhr i %nﬁg ’ke%ﬁé,iﬁi(il%gg? %étre{r r211hdei‘ccar11rgci3lclyl an

armﬂgt?@&tﬂétér@é‘oﬁﬁtm Mﬁié@a@:ﬂm%%lﬂ&x pyrrolidine,
oxol ane, thiol ane, oXazole, peri di ne, & per azi ne,

nor"ﬂted:bm émutamdt'bgwsrallb'amaaﬁﬂlasﬂv@mca@tsaq prateipisdewerer higher

UL RORSp, o2 PRGSpaBO O e

canRRIbhded Nfterab( Wit b G Rtusd) DEddin ngr.as described above,
as for exanple, halogen, alkyl, aralkyl, alken

I
al k¥p/term ¢ 9@@@11}( y¥bs 1@@;}”@%@3 toaﬁﬁhqgucaﬂ] BIoug, suc% as alkyl,

cycfo%l{}}i] Xgﬁ,ya!n(t:l gfrl cl)lgeg l’wh%{:@n? Wlﬁﬁx@h&ﬁﬁfg&y FE&%QQ}SIQ 5}}1]1; awith a

subkt&iil@tﬂ%s dadotibby Hereire fdr@lXamﬁlehhﬁleg@x; ynﬂey,lalk}é,mrdkwmalkmyl alkynyl,
or the like.

cy ol Bk g BB, 1y de¥ia et AR
phogkﬁha@de ncc?'rl?orl %{bo%fl Ql'l)qh&ﬁelt BRp1ehiBesutiohd; sIRMaRAY, %btrd)ne

SO nean at a proteln 1 S changed such
aldethale, éster daaterneydlydngyematio Dleh@cmammdﬁc anaietiagr 4IF:biGNi qaghe like

par ’H‘?e {erms ‘polycyclyl” or “polycyclic group” are art-recognized and refer to two or
more rings (e.g., cycloalkyls, cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyls) in
which two or more carbons are common to two adjoining rings, e.g., the rings are “fused
rings”. Rings that are joined through non-adjacent atoms are termed “bridged” rings. Each
of the rings of the polycycle may be substituted with such substituents as described above,
as for example, halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro,
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The term "optionally substituted" refers to a chem ca

group, such as al kyl, cycloal kyl aryl, and the |ike,
wobk@redsobne or nore hydrogen may be repl aced MET/OSH06/027113

with a substituent as described herein, for exanple,

hal ogen, azide, alkyl, aral kyl, alkenyl, alkynyl,

cycl oal kyl, hydroxyl, al kox m n itr.o :
sulfieyh gt émich HosbareobtombosRorapam D Aillacther

alk}fsﬁgﬁfc;f? gﬂg&rﬁyl GRERRXNHehydb, eéter, FhdMbeycyikatl drbmatic srhdt@olomatic

do, ket one,” al dehyde, ester, heterocyclyl,
moialyort «€CIrortike Bkwar omati ¢ noieties, -CF3, -CN, or the
li The terns "polycyclyl ™ or " [ " Al :
ar (PG Ry el e B s R A or Bl e omati
ringG¥ &4106H davh Stong ¥EThe anisenydrbon. cycl oal kynyl's, aryls

and/ or heterocyclyls) in which two or re carbons ,are
conkhsremd “Hiige hﬁoﬁ}r(vﬂqqpﬁazqdi W&g?feéit@.-l,‘f%@e quﬂ’gshafilrg@n 1s art-

recolr%#_%g ; 8195 1o -IRi-@E St Hak: @k ?eﬂngisﬂgg)é&éylﬁ’qy%reco nized and refers

acent atdns’are terned "bri rings. Each of
to -SHgetheitergs“yfirdxyt’ pedngcQEl; endrthe thren Swbfonyl’ it @tiredoghized and
such_substjt.uygnts. as descri bed gbove, as. for .exanple,
refefioogon: HEAGT Caieaniey fe arRRpRReATIap e WS aS
“ps&ﬁﬂﬁ&lﬂél” ha@fie MR finftoh 6 B+th LRG0 V¥ ¢ Advinded InRdpdae Chemistry” by
phosphonat e, phosphi nate, carbonyl, carboxyl, silyl,

Cotertnresd, Wilkiagdt. hi o, sul fonyl, ketone, al dehyde, ester, a

het.erocycl yl .. an_aronmat i, r.h ' et :
"B g A S ORU TR (R st
andaubstit@e@ izt de. ang nfo@efv’fﬁ 8t ey de refredvataddyahe general formulas:
non-aromatic ring in ich each a g]Of the ring is
carbon. The term"nit ro"R‘i;(}; art - r%{g gni zed and refers
to -NO; the term"hal ggen” is art|recogni zed and
refers to -F, -C—BN or -1; theNerR33sul fhydryl" is
art-recogni zed and ref\e\rs to -SH, |the term "hydroxyl"
means - OH and the ternR5sul fonyl Rshs art-recogni zed
and refers to -SO2 . "Halide" designates the
wheeinrR3) &sdiand Réficach Dilepdndetty wgenent adaydrogen, an alkyl, an alkenyl,

(RS N A REu AL M eSS e e 29 e
cor}{glkﬂéia%%oqyz%a@ﬁférﬁorﬁqrfb ReytorAdh thefhg 8frudiir@; R61 represents an
art-recogni'zed and refer to both unsubstituted and

aryk aieytlonilyb d canlionlsnylea beterogyaie pies polyeiele; g nhis zero or an integer
: d,by t cal f ) Y |
in G ERE ST LS T AR Aoueh STl LA Bpor ey b

indapdadbntlyprep sk AydrogefHiR) dikyR6dn alkenyRaR -@CHE,)RRG]1. (Thisgrthe term
together with the Natomto which they are attached
“aledapinst énchudes @a padgegreun2s idaENed heVe Raying afugshieh of he
| ! ] € : 2hiiey .
o UL R SRS SEAS 90 tband e Bl
zer Theter@r‘atyltge” is art-recognized and refers to a moiety that may be

represented by the general formula:

N H R54

R50

wherein R50 is as defined above, and R54 represents a hydrogen, an alkyl, an alkenyl or
-(CH2)m-R61, where m and R61 are as defined above.
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in the range of 1 to 8. In other enbodi nents, R50 and

R51 (and optionally R52) each independently represent
wa@2dwaoewgen, an al kyl, an al kenyl, or -(CH2) m REI/US2006/027113

Thus, the term "al kyl am ne" includes an am ne group,

as defined above, having a substituted or

322 Stelﬁ%%grgﬂi@@% Fc—gg%@a}g %}{nhagélgé gu eq %a}rafzﬁny? an& includes a

1eBEH ggg%h efers to a noiety
moi Rat b%l%?g%rérge;re%%gﬁfed yélt%gia&g%}la;ral formul a:

wherein R50 is as defined{bove, and R54 represents a

hydrogen, an al kyl, an al Kgnyl or -(CH2)mR61 where m

and R61 are as defined abgle. TheRPérm "ani do" is art

recogni zed as an am no- Myt ed carbonyl and

includes a noiety that may be |represented by the

general formula: wherein R50 dand R51 are as defined

above. Certain embodi ments of Re anide in the present
wheérBheR40 £13 R4 1 dre QQHeﬁrﬁ:@ll a"dQ% ! @é% e%b(ﬁﬁeﬁﬁ%f % am1de in the

unstable. The term "al kyl't refers to an al kyl
pregambinyentaen Wk nat em:blmmundeshﬂuch]glaa bs uhftaipler ad i cal

att hed t. ertajn enbodi

ol 57 o AERiE: g7tPs 55 o AL ARG 5 JEBRGH BVE Sayingyp sulr

radrc& atasedtytheretoS- Iﬁ'c@ﬁﬂﬁ'emb@ﬂﬂnen% e AlrtRRY mdib@ﬁ@tdi’oréﬁbnted by

and R61 are defined above. Rep resentative al kyl th

Onegqfoﬁp@élwln&rallé@y}reth@ywm @nd g% K@Hz)wﬁ@ Whgepin meamduRéel are defined
aboyg eﬁ%ﬁ{) acf e yé E 1{101{188 ﬁggﬂgétﬁfg)y lt!hfbc laH&i like.

I'es a repr esen e génera
f or Tiwd temn “wdrbas)eymm)ﬁﬁewgrazehcmd imludes ptictsiBbicleds may be

or a sulfur, and R55 and R56 represents a
rep’f?ﬁ%‘&?fg Bhthegenggpldopmulas: o) kenyl, - (CH2) m R6lor a
pharmaceutically agcceptabl e saI t, RS6(represents a
hydrogen, an al ky||, an al kenyl or -( )m R61, where m
and R61 are defingd abov 5V\F‘lere XSg;[E\an oxygen and
R55 or R56 is n dro t Rexf ar epresents an
"ester". \here X50 i 8 oxygen, Xafd R55 K26 as defi ned

whé@BRes0 itsl'ég)oﬁa 'oﬂ r art%;zjifl mﬁg%% sllﬁg{ue 'aﬁd 3%5 And ﬁrSQS%M'lesents a

group, partl rogen,
hydregemyéraalkglpae sikatd, {CHelrROdOY lai Imaamidéutlca‘ﬂlyem&plﬁﬂ)e adt, R56

T ORI SN TN e

aboR00Whet OXHY sl S yobiP EﬁPRSIS BYR §6Hs Hk hwgerf ‘Eﬁer@dhﬁula represents an
resents a "thiol carbonyl™ group.

eS@uFfWhelar?éﬁ ORE B OK Y ERB6 améRﬁins dsyddfinegfbahovettbe mnam llsxeferred to

herég %E g%g’%%é¥l d%%lt}Ph Ia{%a 1&1]&{}}/ Wﬂp}é %ﬁ?g%ﬁbgdrg ggnu the trorm{llla represents
a “Cattiuxglie @élb’Q XWhefe X860 f.an o8& ak® R569s Bydrbiddntithe 3B URR Bepresents

a “formate”. In general, where the oxygen atom of the above formula is replaced by sulfur,

the formula represents a “thiolcarbonyl” group. Where X50 is a sulfur and R55 or R56 is
not hydrogen, the formula represents a “thiolester.” Where X50 is a sulfur and R55 is
hydrogen, the formula represents a “thiolcarboxylic acid.” Where X50 is a sulfur and R56
is hydrogen, the formula represents a “thiolformate.” On the other hand, where X50 is a
bond, and R55 is not hydrogen, the above formula represents a “ketone” group. Where X50
is a bond, and R55 is hydrogen, the above formula represents an “aldehyde” group.

10
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is hydrogen, the fornula represents a "thiolformte."

On the other hand, where X50 is a bond, and R55 is not
whyarogen? the above fornul a represents a "ketPeEUS2006/027113

group. Wiere X50 is a bond, and R55 is hydrogen, the

above fornul a represents an "al dehyde" group. The term

"carbanoyl, refers to -0(Cx , Where, R and R are

 naaBeRerpEREY e Grvat: CCGrORRR Hhgre Ru{R Grpindibehdently 1,
aliptRltie y)arglr#yﬂ%.or];@%rga@ NBrowps0” refers to a carbonyl

oxy =0). The terns "al Koxyl" or "al koxy" are

en
art%h@t%@ﬁuoze'are&xsjtqaambonyéowgeal(*ﬁ@b. group, as defined

abo ke an. oxygen radi cal att.ached thereto,

Rept B SN P8 REVIROS) At SR e B AR e R BT M g s
defiMedRBb e havihg bh oRydaeidiasdittadtedl théieto. Repre@nbgive aikoxiM@oups
. hydrocarbons covalently |inked by an _oxyg‘e]r‘]‘. )
inchide speihoigh gthoxydrenibety tarbutosy anghibg likg Appgther dpéee s

. e o

by Qe tvai B hACH ty g kR SRR, KOy epl i ko that
rend€rsdhdt phkyl an etRex i€kd? yaveiRblbs anhkorylrswhcs Rzl terrepresented by one of

descrip aboye.. The term "sulfonate" is .
03 She i o e RTy i F fare deseibed above,
I €PRS eitnedultdhald™as 88 R&oghizEPitiiefers {8 4 fBRfy Ral ﬁaﬁ’ﬁé ch
R57 is an el ectron pair, hydrogen, alkyl, cycloal kyl,
repggserfed by thergenewad fartgld: f at e is art recogni zed and
includes a noiety that may Qe represented by the
general fornmula: OO S ORS7Oin which R57 is as
defi ned above. The term "sulllfonam' do" is art
recogni zed and incl udes—a npietYRohat may be
represented by the generaIJ ormul a: in which R50 and
R56 are as defined above. The term "sulfanmoyl" is
. art-recaqgni zed and refers to a noiety that may be
mwéxﬁ]q

Esdnt arelpgirameaiy Bydiegen, plensvalopkiyRt el R50 and
RS1TRE Ror@S sHiRfib "R drdBERized and includes a moiety that may be represented

by the general formula:
0]

) |S ORS57

O
in which R57 is as defined above.
The term “sulfonamido” is art recognized and includes a moiety that may be
represented by the general formula:
0O

N S| ORS56

R50 O
in which R50 and R56 are as defined above.

The term “sulfamoyl” is art-recognized and refers to a moiety that may be

represented by the general formula:

11
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The term"sulfonyl"™ is art-recognized and refers to a
noi ety that nay be represented by the general fornula:
WO200RB®0 i n whi ch R58 is one of the foll ow ngPCT/US2006/027113
hydr ogen, al kyl, al kenyl, al kynyl, cycl oal kyl
heterocyclyl, aryl or heteroaryl. The term "sul foxi do"
is art-recogni zed and refers to a noiety that may be
represented by the general |jf ornmul g5p9i n which R58 is
defi ned above. Anal ogous s“bstlt/tﬁti ons may be nmade to
al kenyl and al kynyl grovpsSt‘o—bT oduce, for exanple,
am noal kenyl s, am noal kyny S, ﬂggl kenyl s,
am doal kynyl s, i m noal kenyhs, | kynyl s,
t hi oal kenyl s, thioal kynyls, carbonyl substituted
in ‘th@él%ﬂosanderdl at?ﬁgld@inettlabo‘cﬁefl nition of each
gégﬁg ?é&%?‘guﬁ%%&” 1as|na(k:r9érelbo 12631 an, r%%fg%sﬂg amcnefyl tﬁ':{%jcg%a&/ebc? egresented
bylie: geneepesicheand: of its definition el sewhere in the sane
structure. Certain conmpounds_ discl osed herein may
exist in particular geonetrijt or stereoisoneric forns,
whi ch nmay be optically acti \l . The present invention
contenpl ates all such compoetiras;Ridcl udi ng cis- and
trans-isonmers, R and S-enartioners, diastereoners,
(D)-isoners, (L)-isonmers, t racem c m xtures
t hereof, and other m xtures thereof. Additional
in wh@cm%riis ongaf the olltvdng: hydyoger, aikdsakienyil,relleynyl, cycloalkyl,
subst.i t 9 an al kyl group. Al such isoners,
hetgroc X%IV]( ﬁﬁ‘%’ j thereof, are intended to be

i ncitug @éilml ‘Bulfthido’t ﬁ\éﬁ%b(%ﬂnzehfand f&¥ersitd 8 b6t tha may be
particul ar enanti oner of a conpound is desifed, it nay

repesepice pateaigwprab yrmuari ¢ synt hesis, or by deri vati on
with a chiral auxiliary, where tq]eresulti ng
di astereoneric mxture is sep ed and the auxiliary
group cleaved to provi de +he-Pure desired enanti oners.
Al ternatively, where the nol eégl e contains a basic
functi onal group, such as am n@sgr an acidic

gc&R naI rqoup, such as carboxyl, diastereoneric
in whi g de OVt h an appropriate optically-active

aci gsn@fog@ﬁ’ssﬁxbsﬁtﬁh&%"iﬁgy By éﬂ&én%%xﬂ{ alli1 groups to produce, for

LESQ
di ast ereoners thus forned mby %r actro
examnylst ahinpdktriybs aminoatryoyias agidagkenylsyeanidoalielyls, iminoalkenyls,

iminoalkynyls, thioalkenyls, thioalkynyls, carbonyl-substituted alkenyls or alkynyls.

The definition of each expression, e.g. alkyl, m, n, and the like, when it occurs more
than once in any structure, is intended to be independent of its definition elsewhere in the
same structure.

Certain compounds disclosed herein may exist in particular geometric or
stereoisomeric forms, which may be optically active. The present invention contemplates
all such compounds, including cis- and trans-isomers, R- and S-enantiomers, diastereomers,
(D)-isomers, (L)-isomers, the racemic mixtures thereof, and other mixtures thereof.
Additional asymmetric carbon atoms may be present in a substituent such as an alkyl group.
All such isomers, as well as mixtures thereof, are intended to be included in this invention.

If, for instance, a particular enantiomer of a compound is desired, it may be

prepared by asymmetric synthesis, or by derivation with a chiral auxiliary, where the

12
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known in the art, and subsequent recovery of the pure
enantioners. It wll be understood that "substitution"
woroo7mmesT i tuted with" includes the inplicit pPOWUSI06/027113
that such substitution is in accordance with pernitted
val ence of the substituted atom and the substituent,
and that the substitution in.a stable
resRBfhaitertaltorie Mg trpmeiiond i tiifad sl snied lpgprovide the
putd RREREDETFRLbABrsSAGBmAGVEYY, WIRAE (HMUSIEEIM coffifid 4 Badid fMctional
elimnation, or other reaction. The term "substituted"
grqug, gilch@s @mceﬁpala@@dlwtf@nqtmak@r@um|suclp@rommb déastereomeric salts
0 a
aretsfﬁﬁﬁéde ?f%ﬁ@él B}?Ifopggtg %?ﬁ?allgl %Eg 9(%5' %%ﬁ o {égsgt{??]Pgl%g bg%gs%ﬁftlon of the

dxasgefdomars s fehed byrithction anshidiibation bbaeydbiographit means well
heterocyclic, aromatic and nonaromati c,  substituents of

knewp ihthe atomsbimherduent pepyeraet the Putis8aRtiqRete-s i ncl ude,
for rexay Lﬁzdelts thge‘%%shﬁﬁgnh 6F &uDstRRRY %mhﬂ?ﬁcéudeh s the implicit
perm ssi bl e substituents nay be one or nore an
prmwhairsudh sfbstittion fisoin aaprrrdmmelvatmpanmgmdl alanoepbibedsbstituted

t t t u .
sto b e Sty e Ut Bt baties ant b ot . which
do@eidspSitieBusiy BAddrbd 8 BhsForafatioh 98¢H & 15Q8ReMYEMent, cyclization,

descri bed herein i ch sat i sfy the val ences of the
ehm@ta@p@mr@rﬂwrrqa@éowhrase 'protecti ng group as used

R e T T SR IR -

of ofpaniceampbuaizs fea ms&taid(mpect E}s@p@hﬁ@mé s@i&ﬁ’fheﬁfs Qh6dd fgclic and
roups include esters of carboxylic acids, silyl
cycionbiagehsd agd sghrnehedaerrberyetia pad hteror¥alis) gowtic and nonaromatic
b%lt dRAMAFSr 5 | ég;
RSP0 LS ENER, NESRRSE SR RIS Y Slppt, o
deSFan hatginsbof. GFIM pd?mmsma $ubetliﬁB1<iIBI pgyibe ode @amote and the same or

w York F
it A Aot @ i EompdindSy Her irssscs af il iwetion Hee
hetefbRitnhd dueH aé ﬁtl%%&?ﬁﬁ? RgFe W&&&l@ggﬁﬁﬁér@%ﬁ/ &%&?eﬁﬁlgsmle

the El enents S version em st
sutmh{psnisof orgmicreompoundodsciivd Hengi udidhoatsy thealereesmof the
rimaceutically acceptable salt” or "salt" refers to
hete%g{ﬁlggaof one or nore conpounds. Suitable

phafTirepkiaté GableytiRcaens okl Bed BébH Béars W&%ubﬁﬁhéiﬁ@wmch

acid addition salts which may, for exanple, be forned
Pf%%ﬁt AiPRIcREally martile fnetionak sreup Srpodesivic dhemics framsfegmmations.
Ex: lr%% (B: ﬁ%ﬁg&g%lngaérg%g%ﬁﬁgém%%arg oig&{rﬁlo y?lg% Big8S Silyl dethers of
alcbhniaralnd aaﬁztald ,anahhd:te]s of alzileﬂydae uad ketbtesatdspectivelyz Aihe field of

acet [
pro? ctmg group ¢ emls yqlas %een reviewed (Greene, T.W.; Wuts, P.G.M. Protective

Groups in Organic Synthesis, 2™ ed.; Wiley: New York, 1991).

For purposes of this invention, the chemical elements are identified in accordance
with the Periodic Table of the Elements, CAS version, Handbook of Chemistry and
Physics, 67th Ed., 1986-87, inside cover.

The term "pharmaceutically acceptable salt" or “salt” refers to a salt of one or more
compounds. Suitable pharmaceutically acceptable salts of compounds include acid addition
salts which may, for example, be formed by mixing a solution of the compound with a

solution of a pharmaceutically acceptable acid, such as hydrochloric acid, hydrobromic
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acid, tartaric acid, phosphoric acid, carbonic acid,

or the |ike. Were the conpounds carry one or nore
wa@eoodioaoonpi et i es, pharnaceutical ly accept abl e Bel/US2008§27113

be formed by treatnent of a solution of the conpound

with a solution of a pharmaceutically acceptabl e base,

st 0 gl PRI, P BT, 2850 oo
acliatRafakeid bRUTCRID eAdbEic aBlAl aSthi Uilte CALBRAR Sompounds carry
anmoni a, al yl am nes, or the l'i ke. The term

one 9k HIoEheGdicinaieticp, pheempeeabralyasceptable seisgnaybg fosmgd by greatment

i P . e : ot
ordo AR kB ki Bl S0 Roh 0 p SRR ANCARY al bl st
as bithivarsdroddd, sadiinahytioxided poadsian hedragidd, te{‘tyﬂk}dbﬂhﬁfﬂnglm
cid Lfuri¢c acid, nitric acid, phenylsulfonic acid,

hyfgeytisn BUtHT SRRbenEE: sdivpy fAxbonate PPssivg|carbonafe; gmmonia,
all§)MihinBd ©r e fke, bENZOI ¢ acid, acetic acid, citric acid,

tartaric acid, phosphoric acid, carbonic acid, and the

| i kelheTerm framiaotisdlytacceptable asid’ yefitra ko' inoefapicortopganic acids

o 3R etors PSP B pEer isutiplye Cepggl€ aids inohuce
bub temofEmited &) hyRbctAdt Adbid) Aydbthmitheid SulfiricHel, aRfic a8,

used herein, refers to an animal, typically a mamml _
phepylenl fpmigaasid, mrethangsylfoniseacid, fimeripacia, meleicaijde succyfic acid, benzoic
r . L I i , I.i t.. . h .
s R TR L
conithgnelnotcoddalty or tdrecryktal refehy 0 bmpasitibeein wikieh tljrediiced salt
of treatnent, observatjon, and/or_adm nistration of ] )
fornp at thg RpEATRE LIS PYesaR Withat least pRe other selfnsuches o self @han amino acid.

and THe Qe8] 85 iugw_'heﬁ‘éfl,%fetr&oba%taﬁlﬁrﬁﬂ?ﬁ)#%c:agyta mammal or a

admnistration (admnistration of two o
hutrhey thplewill e ardesbeendhe dbjectsHieatnent)obaardationyend/ar éxgariment.

WAL AL SO ki oFf Rt St e

subjet g B b bBfebdT tRhtrAdht AL LRRE hnd/BELBRBIH G oRSEML

or agents), as long as the therapeutic agents are
compadcher rtugt he patient to some extent at the same

ti . tically, effectiye amunt”" as
s i o M SFARE I o darpniefiingh FerB R e Bpurrent
adpidstraioahdmidistagent s tweadr bre Chdrapentib hodRQitaBRE sflie time) and time

m?sfi:ii I nal r_esE?ginse, in acell culture, tissue system
varj nisgration, (admigigtsationofioap ﬁgn@@@mapgywaage@@ @hp derdifferent

PR A )8 BB oL s
thepapedtis agahty arb @rasgnitin éat petient to some extent at the same time.

The term "therapeutically effective amount" as used herein, means that amount of
active compound or pharmaceutical agent that elicits a biological or medicinal response in a
cell culture, tissue system, animal, or human that is being sought by a researcher,
veterinarian, clinician, or physician, which includes alleviation of the symptoms of the
disease, condition, or disorder being treated.

The term "composition" is intended to encompass a product comprising the
specified ingredients in the specified amounts, as well as any product that results, directly

or indirectly, from combinations of the specified ingredients in the specified amounts,
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The term "conposition” is intended to enconpass a

product conprising the specified ingredients in the
wa@p@ciobdoed anounts, as well as any product thaPCT/US2006/027113

results, directly or indirectly, from conbinations of

the specified ingredients in the specified

anount s, particularly co-salts such azathe edu

ced
paah@a@fﬂfsews%msvcl( & 1o reduaed EsaYGIReA - ot VAR HiA Rl an
ine). The term "Hsp90 nedi at ed
gg?@é %(§§&%ﬁsorder medi ated by cells expressing
Hs p QIDHe tleaﬁ é’HspStQ)mpdmied |dosgirdeal onfuiisodd s easiatedbylc¢lls@npressing

Hs r ole. Such ro
ol ReiEs b Bhollpical and s roddihe i VER RO flagp aaglg. Such
rolpe% caR Bk Hﬁr@étl}b’re[a@é(ﬁ’b% bAnd188 cARHiLABr cal16: BAIFERNR related to the
feature to this class of conditions is that the

canditiping iThw commnarefcatires todhiackags efconditions isithet thieondition can be
argc%ﬁ Irvtlsééy llgFHulglﬁil!% ﬁ?ﬁ.a 1{{}‘?1 Calé)gt é)roar%?é’gla{tgp%lﬁme&h%ﬂgﬁ 3% Hsp90.

I ec ephdfer’dkickifadey eisne akﬂxeﬁ?ﬂﬁ@ne&/\ﬁbmoﬂ ﬁoteirefyﬁfsa{bl lﬁnase which
activated upon binding Stem Cell Fact (SCF) t

is@xelewabl activeied aa%blﬁdl(ﬂgaﬁt% frelfgptor (Slfé@ﬁo its @f@a@llgﬂar domain
(Y88 eterx]lylg8’7 m {%3?? f]T leﬁ(ekéﬁ ?!fo%iﬂetknlﬂﬁg 2R kinase contains 5

cont ai e nmotifs in
inextmeptedulintlde mkut[fa imtharatracetlytao ﬂbmsmm and "asyytapidsmie Y&phé‘ kinase

aqthiits g b lentagrinc 26 sEBien st e FARORR IR 5128 &t forth in
Yll%%ﬂ et%l\/B@k7 EMB(§3§41]1 3?;25113351a%d@1u,, ct@l., ﬁésgt, EVEBJ 7: 1003-

171011, which are i ncor por at ed
W]elf, mhmhw@e h@pmomtuhby tvéfrmncmherm@uythelr@mlww rhlgshédwg any drawings.

t versions of c Q
VLB B Rs MRSl iRttt e RR R B dadude those
thiah il ihil thvol dMdsgest WD) IedvaiSesinglé &ﬂnﬂtﬁaﬁldl Subatititiog) for a}mrﬁple at codon
acid substitution, for exanple, at.cqdon 816 of th

8 Hudfethe Bimen kK kdraseor it equiggigntrgstion ip gdict sRsgics Mgecha, 1999, T
1
In%gg ) a?oﬁ/g}%t. %% lzwbgrglgwlﬁlgﬁe le‘ﬂ}’c?lsﬂavpﬁ{u%fo% 1%%11\1/% thge putatwe

have mutations i nvol
juxkeengmubiratd x-gelixucd theprdbeiaelazettad] 1 99% 1 BidleChmro2 24 nl3388,13402).

e , 1999, J Biol Chem?2 3399- 134Q2
39\5@&56&6 PP RSaioB e peOTTES B3 reffe HCWTP@flg%lﬁc@t“ety’ including
ﬁsﬁdh%bvﬂl n their entirety, including any dr awi ngs. The
term™p arnaceutlcally acceptable carrier” refers to a
medi The tehat"pharmasedically peasptabls carrem‘é,rqf@d tele gwdmt tams used to

har raceut i c acce e_car
oRa R RaL e’ P ASoearbeR A P aRRER PR age 8 Bloarier can
idcludidiodle bEHiogd @3ventl, 8NQH%Y, R o@br ﬁél’tﬁ@ QBStIRE; dépssion or suspension
surface active agents i sot oni ¢ agents; t'hi ckeni ng or

aidlp uEfaes Aoty e ageis; 4sotertie sganis thickeningses i [iAeagents; preservatives;

@Mlh&e%ltlﬁlg %IH% Zupﬁthe lhlftg Réﬁ? Mgts %axsfnf g@ﬁé@%@féﬁéeﬁ aﬂ*lfteenth

ences
Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1975) and Handbook of

Pharmaceutical Excipients, Third Edition, A. H. Kibbe ed. (American Pharmaceutical

Assoc. 2000), disclose various carriers used in formulating pharmaceutical compositions

and known techniques for the preparation thereof.
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Edition, EW Mrtin (Mack Publishing Co., Easton,

Pa., 1975) and Handbook of Pharmaceutical Exci pients,
wahbdorgodgai ti on, A. H. Kibbe ed. (American PCT/US2006/027113
Phar maceuti cal Assoc. 2000), disclose various carriers

used in fornul ati ng pharmaceuti cal conpositions and
known techni ques for the preparation thereof. Conpounds
s of hydroqui none ansanycins include a conpound

of f : I : N ' .
ncmendiS fimRloh ook SERRRERE ARG qriliaug Rl 1
sul fur; Qis oxygen, NRy NCtyl) ok a bond; X is a
conj ugate base of a phaKgaecgutical Py acceptabl e acid;
R for each occurrences € i dently selected from
the group consisting of * Risyl , cycl oal kyl ,
het erocycl oal kyl , aral k r. and
heteroaral kyl ; Rl i sRf % -0C(O) RS,
-OC(OOR9 -OC(O NR1OR1L 1, )= ;
- OC( O) NHSO2NR13R14 , - NR1BR14,Reer /halfde; and R2 is
hydr ogen, al kyl, or ar atk N oK and R2 taken
together, along with the & ich they are
bonded, represent -(C=0) -, R27-(C=N- NHR) -,
or -(C=N-R)-; R3 and R4 are egch ipflepéndently
sel ected fromthe group consisting of hydrogen, alkyl,
al kegihe ARk k¥dd%heredt Y . cycl oal kyl, heterocycl oal kyl,
aral kyl , heteroaryl, heteroaral kyl, and -[(CR2)p] - R16;
or R8herginandepsydantiyrfongach oRurrespe:esent a 4-8 nenber ed
opt i 1aI IX¥ esubrst' uted heterocyclic ring; RS is
sel elt 8 TFBM A group consisting of H, alkyl,
ar al Q\$ oxyied, FRONQepDbawibead;t he fornula la: | awherein
R17 is. selected independently fromthe gir oup
cons{si iaﬁanlgaﬂ@)b@F%@fgﬁﬂhaﬁaﬁqeﬁﬁ?athP@%% ¢ agifikoxyl ,

aryl B i i , -
y RXYr ealfi ¥ %Tf{e{/lf;éa@ 1H(?e‘peﬁclie5¥lg @%@gﬁl Pﬁ%"{h@%@g’ consmtgx& of

acylam no, ar am no, oxXam
hyclae mi(ylkyl, nydloalkyd, heté@ld&lky)*l%]kﬁﬂ, Beterddf R, 4R) Keferamakyl;
“OC(O N(R.18) (R 9), -N(R 8)SO 2R19, -N(R. 8 C(ON(R
18) (R £ 9Tyt AerlenabE ey KOk, SifclORMRagi 5 DOk
. 3 K U . g ; .
N1 AR s R APy dr e AU BFaralfy; or R,
anghiRd telsdriipkethér along ewit thatddyodn toawkich jHey are bonded, represent -(C=0)-, -
(C=N-OR)-, (C=N-NHR)-, or -(C=N-R)-;

R3 and R4 are each independently selected from the group consisting of hydrogen,

alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, heteroaralkyl,
and -[(CR3y),]-Ris; or Rj taken together with R4 represent a 4-8 membered optionally
substituted heterocyclic ring;

Rs 1s selected from the group consisting of H, alkyl, aralkyl, and a group having the

formula 1a:
o] R47
Z Rz
Ri7 Re7
Ri7
1a
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heteroaryl, heteroaralkyl, or -[(CR 2)P]-R 16; R9 is
al kyl, al kenyl, al kynyl, aryl, cycloal kyl,
whedognawytl| oal kyl , aral kyl, heteroaryl, heterorCHUK3006/027113
or -[(CR 2)P]-R 16; R10 and R1 1 are each
i ndependently selected fromthe group consisting of

hydr o al kyl , alkenyl, alkynyl, aryl, cycl oal kyl
het ewg%rfa %mw@ﬂlecteéirlaﬂwpderﬁ%«f&% Woum%q%wags af ﬁ%?gena

8 AP LR By S A RIS i
arau@lamm»,em‘eol, aoplthioneiboxasides balbuxsddmhﬂb,eﬂmy]@ GORi7 g;

WhiorDefin BHONERG NS 0rSa HEIE AR g, ana -cr0-

h&¥rocydigR 2)P]-R 6; Ri3 and Ri 4 are each |ndependently
sel ected fromt he group consi sting of hydr al kyl ,

I keRyhnd Bi Rgibpth hysrggen; oyR4 wl Beyikertiogehocpun sioRg] .

a;r al ﬁyhl‘t}}a%hggﬁﬁe ékaﬂcg} dg ggﬁl&?la\%\%t Wc?cﬁlﬂ{yl [Ife%?oé)cﬂa%l@l, aralkyl,

hatbroatyl, tm&yoaaﬁlﬁybeﬂqe@R{)ﬁm@sent a 4-8 msrrbered
optignal |y substituted heterocyclic ri

occuRy Bridleli dlkenyhaiomyb arlycysioalet, é@temyﬁhaﬂ%ﬂ g@fr@@qﬂ heteroaryl
hyd I I -N(Ri
B R ERIER G o Y6, N ki 8] SCB(R 9)
- CONR i an8 )R Rare@pgh indeeD)ibiftRi seBcfdd fr@ the SERNCHRsisBng BE hydrogen,

al?%}( @cﬁéxﬁ_ﬁl@é :T 191) c@%@%gcyel@@ azr%h heteroaryl, heteroaralkyl,

; (%g?im, Bl 1tak’8ﬁ %g%&)e%%(tﬁ&&l,%)ggl?%ﬁaf&bht ebonded

Teé%wt@c‘b& ¥ g @tnon@ll@pmbs@utddwemwchedng,r om t he

%re;) :Ifi Beyer L‘r%ﬁyl alkg%a %919 ﬁ&lgéf,ﬂéglr Wte rog}/]caogﬂé}% araikﬁ, heteroaryl,

hénﬁbelran@ﬂairkB(CRz)Q]Lwa or each occurrence is
i nde endently sel ected fromthe gdroup consi sti ng of

hy dr Btjefd Rep Ripicachindppendent]yosplaetd fr%tﬂﬁr&r@ymmﬂsmg of hydrogen,

alﬁ{llahllk&llyl eﬁﬁ%rﬁfl %ly Lyclc?ﬂelgsg{]ﬁ?étgrogfcg@aﬁ@ araﬁ){gl ﬁ%lt% c:)ag}é 'el;i]e)}eroaralkyl,

aIE]ulb(ﬁszg]l{Rad drlRagand:RQ takiel 1ogeB2P witRAHle nmmgerRﬂﬁNhlf:b they are bonded
each occyrrence are, i ndependentl|y al .R23 is al kyl,
4%] q’ ong?y %ﬁ%s IW@@W’I‘%‘)}% i¢BBSand R27 for
eac hR%%ﬂéd’cﬁ e SurfnBe isﬂﬁ@@%ﬁ@&ﬂtyl s¥le§t%h %ﬁ@fﬁ el QUP diSisting of

group consisting of hydrogen,

hydyegenahydrpxylhasty uy,cﬂ\lﬂalsD@ORwarl‘é(Iqu)C(OD@R@r DRy 4)SOalildo),
-CONBLERRE), OCOINR15)(R1s), SONR18)R15), NRis)(Ris), -OC(O)ORss,
-COOR;s, -C(O)N(OH)(R3), -OS(0),0R 3, -S(0),0R 5, -OP(O)(OR3)(OR 1),
-N(R18)P(O)(OR15)(OR;9), and -P(O)(OR;5)(ORp);

pis1,2,3,4,5,0r6;

Ryg for each occurrence is indepéndently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and heteroaralkyl;

Ry for each occurrence is independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and heteroaralkyl; or
Rig taken together with Ryo represent a 4-8 membered optionally substituted ring;

R0, Ra1, Ra2, R4, and Rys, for each occurrence are independently alkyl;

Ry3 is alkyl, -CH,OH, -CHO, -COOR;s, or -CH(OR3)s;
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provi ded that when R is hydroxyl, R2 is hydrogen, R6

and R7 taken together forma double bond, R20 is
woreaonph00R2 1 is nethyl, R22 is nethyl, R23 i sPaBUR006/027113

R24 is nmethyl, R25 is nethyl, R26 is hydrogen, R27 is

hydrogen, Qis a bond, and Wis oxygen; R3 and R4 are

not both hydrogen nor when taken together represent an
uns uBst3ndiftee forraeh PQﬁuﬁéaceaaﬁalqdﬁ%e@B%@r iﬁ?@wd om the group

: ' t [
CSEEREIASLAY oA S8l LRSI PRI A by, o
hetteretighenm stry of a double bond may be E or Z or a

e, ESSHEA A SER S ARG P R SHATH ok G ALy (e form 2
dodHE Bor, Ky 8 M&ZFRS ds ﬁkﬂm,%g&%&ﬁﬁs% RS Sty R,9{s methyl Rys is

chl oride, brom 1odi de, _ _
methtyh\R2s I8 ydreges, Rhénhedregan, Qopatend, and W is oxygen; Rs and R4 are not

.p-tal uenesul fonate, . trifluor hyl syl f te,.:

oh B SRR RS baR kS bbb ARSHE LT n o SRR By e ana
sul f gRabsoluRtshasochemitlyfa0Bsrodgbilc 2erfied dfFbAhEla 1 maybe RorSora
cyclamic acid salt, thiocyanic acid salt

g theeehwndabe sleregphanaistrapip eoublabend may beEogZpr a mixture
afpRedi ments, the present invention relates to the
af orenenti oned conpound and the attendant definitions,
wher Eitlrer Xxarhgles hichide dempbimds evithathe absviatdistrervhemistiyes shown in
resent invention relates to the aforenentioned
ﬂ@ﬁwﬁﬁﬂnd and the attendant definitions, wherein X is
brom de. hi one enbodi nent tBE pxesent invention
provi des a conpound of forhulfa 4°:or a
pharmaceutically acc s-Salt fhereof; wherein,
i ndependently for each occu
sul fur; Z is oxygen or suffur;
N(acyl) or a bond; n is equabHtao’O,
equal to 0, 1, or 2; XMandYy i ndefpendent | y
C(R30)2; wherein R for each'gﬁ%ﬁﬁf
i ndependent |y sel ected fﬁ:-~the grgup consi sting of
hydr ogen, al kyl, cycl oal Z

wherein X' is selected from the group consisting of chloride, bromide, iodide,
H,POy47, HSOy4, methylsulfonate, benzenesulfonate, p-toluenesulfonate,
trifluoromethylsulfonate, and 10-camphorsulfonate, naphthalene-1-sulfonic acid-5-
sulfonate, ethan-1-sulfonic acid-2-sulfonate, cyclamic acid salt, thiocyanic acid salt,
naphthalene-2-sulfonate, and oxalate.

In certain embodiments, the present invention relates to the aforementioned
compound and the attendant definitions, wherein X" is chloride.

In certain embodiments, the present invention relates to the aforementioned
compound and the attendant definitions, wherein X" is bromide.

In one embodiment the present invention provides a compound of formula 4:
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het e
het e

rocycl oal kyl , aral kyl, heteroaryl, and
roaral kyl; or -[(CR2)P]-R16; R for each occurrence

w0 goo7m00@pendent |y sel ected fromthe group consPEI/UAO@H27113

hydr
ar al
hydr
1, -
and

t ake
are

-(C=

al ke
ar al

ogen, al kyl, cycl oal kyl, heterocycl oal kyl,

kyl, heteroaryl, and heteroaral kyl; Rl is

oxyl, al koxyl, -OC(O R8, -0C(0O OR9, -0OC(O NR1OR1L
OSO2R12 , -OC(O N NRi 3R14, N Ri 3R14, or hali de;
R2 i s hydrogen, al Wor aralkyl; or R and R2
n toget her, along[ thahe carbon to which they
bonded, represent -NC=QA-, - (CGNOR)-,

N-NHR) -, or -(C:h?fb- arie each i ndependently

cted fromthe group eons +g -Bfs hydr ogen, al kyl,

nyl, al kynyl, aryl, agkyll hﬁ%erocycloalkyl,

kyl, heteroaryl,Rr alkyl ; -[(CR2) P] - Ri
6; R4 is selected fromth %d%m’ sisting of H,

al ky
wher
cons
aryl
acyl
carb

9t hde Formul a 4a: 4a

|, aralkyl, and a g : i
romthe group

ein R17 is sel ect ed;
isting of hydrogen, halideq kydfoxyl, alkoxyl,
oxy, acyloxy, am no, a %ylanino%kggylanino,

am no, aral kyl ami no, nitro, aCﬁ&;hlo, car boxam de,
oxyl, nitrile, -COR18, -C@R18, - N(RL8) CRRi 9,

- OC( & Not3IBhER1iBa1ly addeftable 8d1PReABEY, - N(R18) (O N(Ri
8) (R19) and - CH2OhHeterocyclyl; R5 and R6 are both

hydr
is h
cycl
het e
al ke
ar al

vhensin, ndeperaieudtl Réoricakteoccuogateher f orm a bond; R8
rogen, al kyl . al kenyl, al kynyl, aryl,
aPQ%V?a%%ﬁ%#%%ycloalkyl, aral kyl, heteroaryl,

v.oa6aded lor s@lfur; [ (CR2) P - R16 ; R9 is al kyl,

nyl, al kynyl, aryl, cycloal kyl, heterocycl oal kyl,
i PXY@PeNéaW%}’Y)H%ta&OBé;r al kyl, or -[(CR2)P]-Rl6;

Rl a ach,.i ndependently selected fromthe
B8 Zhard 1560

grou
aryl
het e
and

p cons hydr ogen, al kyl, al kenyl, al kynyl,
misyqhadad Byl, or Bet er ocycl oal kyl, aral kyl

RER s RUHY Gk, B RoBE b RhFEie thoy

irfESenROARLLBRI B5A Mhe ?rlo(ﬂ;p §?x%£gs§ﬁ%§>§9y&eg%r§ Qflﬂyi,lgﬁloalkrl’,

Subs

tituted heterocyc s a

yl, eny

hetttogyatoalkyls gralkyt heteoerrily ind atrearabytlcval(€Rb),]-Rical ky!l |

het e
R 4

KR b RitasErantitnep Shivactgh obhite st g ins o

h¥@BsdrS hikgh cOElo MK BEeFdCycloalkyl, aralkyl, heteroaryl, and heteroaralkyl;

Ry is hydroxyl, alkoxyl, -OC(O)Rs, -OC(O)ORg, -OC(O)NRmR“, -OSOan,

-OC(O)NHSO,;NR13R 14, N Rj3R14, or halide; and R; is hydrogen, alkyl, or aralkyl; or R;

and R, taken together, along with the carbon to which they are bonded, represent -(C=0)-,

(C=N-OR)-, -(C=N-NHR)-, or -(C=N-R)-;

alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, heteroaralkyl, and

R3 are each independently selected from the group consisting of hydrogen, alkyl,

-[(CR2)p]-Ri6;
R4 is selected from the group consisting of H, alkyl, aralkyl, and a group having the

Formul

ada:
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al kyl, al kenyl, al kynyl, aryl, cycloal kyl,

het erocycl oal kyl, aral kyl, heteroaryl, heteroaral kyl,
war@7Apg0CR2) Pl - Ri 6; or R and Ri 4 taken toget hePCTMIB1906/027113

the nitrogen to which they are bonded represent a 4-8

menbered optionally substituted heterocyclic ring; R 6

for each occurrence is i nde@enent ly selected fromthe

group consi sting of hydroge )/dr xyl, acyl am no,

-N(Ri 8)CORI 9, -N(R 8)C(OreRi I:?RiS)SOZ(RiQ)

4DWN&(M%,-GX@MRw)r -S2N(Ri 8) (Ri 9),

-N(R 8)(Ri 9), -OC(O OR &7-CPORMB7 -C(ONOH) (R 8),

-0S(0) 20R18, -S(O 20Ri 8, -03(0)?670?18 J(OR 9),

-N(Ri8)P(O (ORI 8)(OR 9), g P(O (OR18) (ORI 9); pis

1, 2, 3, 4, 5, or 6; Rs for %ch occurrence is

I ndepaardRIR |;Ys %é@@dlﬁdeﬁehd&nﬂtyffﬁn@ tRURowYeSIsBting of Bydrogen,

hydr ogen, al ky aryl, cycl oal kyl , heterocycloalky .o
hadidsy yro M@)@&rayyloxmaylﬁé%%w Alxjamime, frylanmng ipcylamino,

endsatlive 0
ardfk ﬁ}bﬁx{lﬁé‘ ciﬁtrb Sac H@Sp c{ éﬁjbﬁ)%leﬂtﬁlé @d&{ %y ?;TCBR%,

si'sting rogen,
Nf(RhQC@@R@L m@N(R&D(ﬁMWN(RhQS@ER)@ NWR1DAO)N(R18)(R19), and -CH,0-
1hetegggfalkyl; or R18 taken together with R19
HIGFELENt a” 4-8 membered optional |y substituted ring;

- 20, RL afitPR, i d%%g 61‘2915&@ tdkdtbE&RES RN @ bond;
|ndeendentlyalkl 3is alk OH, - CHO,

8 hygro%e@"(lml@k@ylam@whdlrmci@lkyéd@tﬁrocycloalkyl aralkyl,
h&%%gqﬁ%x&%xggﬁﬁ 89jg§§5ﬁﬂ$%¥lselected from the group

consi’sti ng aryl, cycl oal kyl,

het eRQIS}éﬁlkﬂadlkaﬂyl aﬂfy@lbflﬁ)ﬁfyl dyelanggmeterodoldalkyl, aralkyl, heteroaryl,

heteroaralky and the absolute stereochemstry at a
heleraraBgemirc (ng}pb&@f fornula 4 may be Ror S or a

m xt §r eanﬁlkeu é}gﬂldtelg@ldéﬁt Kb rﬁcﬁltl rtl%/ é}é p@c&%ﬁ?hg of hydrogen,

bond orram uret ereo

alk)daaiiklemd alhyﬂyll,cbeylt, hﬁcl@ajhjdphmdx;cx&immylbﬂhﬂml hétesparyl, heteroaralkyl,
e ' ts descr bove i.n fthe foll ow
ﬂgﬁ@ﬂ%ﬁ% ' ﬁ% %@P ﬁy @aﬁm}? éWé fﬂ%@%rogim forhich they are bonded-

refRksEanANY sldhtadd Agl_o/g\% érrmbgﬁtu{e%etelr&yeﬂg fihgon to

reduced forns of

( 17- Bloliy hlid, ntkens, alkyolylharl, oyddaldgibethorygedliddnanikyijheteroaryl,
her efe oounds di scl osed herein relates to

B b pe R b e

anycin fam|ly including, but not

i mi R{i‘gdeCRM 3,1% eddh HidbyshdentBnall€@esl fdm the group consisting of hydrogen,
17- Am no- 4 hydro-17- demet hoxy gelda%é.p 8 0f Ayetos

di c
alleyl, phkemyh %lk*m% oyl cmlwlsylohetwcmlmoa(%y%aﬁ@mﬂ; peteroaralkyl,
ar’. -T(CR2)p]-Ry6; or Ry3 and Ry4 taken together with the nitrogen to which they are bonded

represent a 4-8 membered optionally substituted heterocyclic ring;

R for each occurrence is independently selected from the group consisting of
hydrogen, hydroxyl, acylamino, -N(R;5)COR;s, -N(R;15)C(O)OR 19, -N(R15)SO2(R19),
-CON(R15)(R19), -OC(O)N(R15)(R19), -SO:N(R15)(R19), -N(R1g)(R19), -OC(O)OR s,
-COOR 3, -C(O)N(OH)(R13), -OS(0);0R 3, -S(0)20R 15, -OP(0)(OR15)(OR19),
-N(R18)P(O)(OR5)(OR9), and -P(O)(OR;3)(OR9);

pis1,2,3,4,5, 0r6;

Ryg for each occurrence is independently selected from the group consisting of

hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and heteroaralkyl;
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Cycl opropyl am no- 4, 5-di hydr o- 17- denet hoxygel danar nyci n
7 17-(2' - Hydr oxyet hyl am no) -

wd 2@7@odeydr o- 17- denet hoxygel cl ananyci n; PCT/US2006/027113

17- (2- Met hoxyet hyl am no) - 4, 5-di hydro- 17-
demet hoxygel dananyci n;

17-(2' - Fl uor oet hyl am no) -4, 5- dj hydr o- %
derregl?cﬁ?yﬁ"’é PSPHFPCP i independently selected om the group consisting of

h%%?ré%ox? fy;]j "%yéfo%m nﬂ@&%‘écﬁ?e Qﬂ(g‘f‘ a?a’llg}blhl?{éiiérea&? -and heteroaralkyl or

Rilg?t&ldmte gdthorywgich E.@rrapmsnnln a 4487membered optlonally substltuted rlng,
zet i di n- 4, 5- d|h dro- 17-de X | da
nany F(’n 211§ %%éét ang %ﬁy%% pacjfl qgcurr nce are indep méenqgl Qﬁgﬁ

d| hy I Teexoowg bydananyci n
quéégggegﬁgPELF%g?-(¥%®§§gg§hox¥gekganany0|n

17 ( Rbo- oK Ron Eesteagh egrurrence arg indepesdpiy spbctrdhon dhaeroup
2'
0%1588%85 ﬁ%c?ro%egq 8%(&2 %Bpo%g%gme erocélﬁloelécyl aralkyl, heteroaryl, and

haeﬂoamqmlalﬁnacyl ) - 17 denet hoxygel danet nyci n;
17- Am no-22-(4' -chl orophenacyl )- |17-
dem{lﬁﬁ%@@@%%@ﬁﬂﬁ&y at a stereogenic center of formula 4 may be R or S or a

(L stéreogﬁé}ﬁ%tgﬂ; gméb Zé/ f)c)(nf hdy be B of Z or a mixture

oxyge anamycl n; am no- 3
tHereorﬁdophenacyI )- 17- denet hoxygel danamnyci n;

dene B%%@ééf 0 a2|d§ &TfOIOdW@PFH éhgwg}Z[uoro-

7- denet hoxygel danarrym n; 17-0 Al lylam no-

119 f1uoro- 17-demet hox9}gej dananyci n;

17- Pfopak gyl am no- 11-al phatluoko-

A7>dengt gxydel dananycin,_/17- r oet hyl ami no) -
11- al ph 0-Mb7-  derret ho en;

17- Aretidi ngl -yl -1 H
| e’ azc?'?jophen ) sul f amgearhoR - 17-

denet hoxygehdananycin; 17-(2' - Ebman\ggej h)}l ani no) -

1-yHo 7- demet hoxy ge) o:-- . gnd

17- (3 Hyrox az idin- 1-yl):

11-keﬂ%917 deifht ygeldananyyln The'Eg ositions
di scl osed herein istnd as salts of the uced
ansa

: . SA |t I
ahodthebo EintsfR5aiiR b REAndat il P i cpeompes
hpdeiiasnsdlalogs D8 RfdaARm§¢th W@nﬂ% bfimoRclles. B At tBireduced
general, in these enbodi nents e ratio of amno acid

fargs 94 b r( 1 aHylwaino-1 Hat-dibydp-&7-dempihgx ygeldanamycin) other
f
leEff e%lﬁw oﬁﬁdisddlgags%ﬂ)ﬁ%fel% T ap%%§q§ Al dlﬁ?ch'r %%Ilcﬁlgl&ﬁ#elﬁtf%mly

ol"ogl es can or genhe

Do) fodsmillmted&edlgwlr-elﬂlydrolanamgm ef a7, Ahhe-45-ejis/dro-17-
|nv lve (1) conyerting. the ansa

dgmetharEe gAMYEIN; e}ﬂTMgthé{],@gp}@)cg4(Sgc¥15ydr0117 q@@}hoxo/geldanamycm 17-

ed | [ o

SRR A SO o0 AOUBIBEE. 7 LLHE By
4 %-Bhypdret l§ddeandtibxygelctanemycin; 17-(2-Methoxyethylamino)-4,5-dihydro-17-
demethoxygeldanamycin; 17-(2'-Fluoroethylamino)-4,5-dihydro-17-

demethoxygeldanamycin; 17-(S)-(+)-2-Hydroxypropylamino-4,5-dihydro-17-
demethoxygeldanamycin; 17-Azetidin-1-yl-4,5-dihydro-17-demethoxygeldanamycin; 17-
(3-Hydroxyazetidin-1-yl)-4,5-dihydro-17-demethoxygeldanamycin; 17-Azetidin-1-yl-4,5-
dihydro-11-alpha-fluoro-17-demethoxygeldanamycin; 17-(2'-Cyanoethylamino)-17-
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nmet hodol ogi es can be found in WO 2005/ 063714. A

benzoqui none- cont ai ni ng nmacrocyclic nol ecul e, can be
wo@bdoaionmar vi a fernentation of a strain produci PQI/UR®06/027113

compound (for exanple, see WD 03/072794 and U. S.

Patent 3,595,955). Alternatively, synthetic or

ARl e eit) L CEheRYeE dn Rt sl B s 17-
AnMhé-hel 2'-Ihbﬁbﬁy;ﬁfeﬁa@@mma&haho@gemanﬁﬁm@f17Lgﬁinai-w(3'
fernmentation material's, such as gel dana

nteﬂwwlmnecylkmz—ldemﬁth@vcy%ﬂkéanammlb drAgpingy (Aaﬁhl@ronhﬁnaoyl) -17-
d

g R R Gt L O e

daﬁethbyg;agelc&ﬁamwﬁgl’kAﬂMo-ﬂEt(h‘eaimnoBorodepmbﬁ) 17-

geldana inis isolated froma fer, t|o uIture

dgmethaxygs b‘FV%iflelz‘nA‘érPBO g?é‘érﬁzé% NG e)g,agy | vati zed
d%éﬂﬂﬁxfge‘l’cﬁhhﬁ ¥inOf7-AURS- 1908 HaZ dr@'i7rd%ﬁ1%¥H099§el5ﬁﬁYiﬁlcm 17-

in the art present ative exanples include
Axm'lmhmo:éﬂ eﬂl};&meﬁhcrrmlmden@thosag@ldmmycnx il ddromangylamino-11-alpha-

d I
lipiont biSRehebfRe gt Ly BoreRpERe 1 PG e o7
d&hetﬂibﬂ}tg%ﬁahﬁhﬁy&h‘)Pﬁ%’zetﬁcﬁﬁn\lﬁl110 4-priadErhil mfr@msoonyl-w-
and the |ike. met hods are known in t art for .
deibptrachismana gL G Fwsoetay i) B byl demethoy geldanamycin

1SRG 551 Sy LR Rt Uy 1Y B ytrogfiain -
1198m-1B8emeBOvyBlkdambeinei n i ncor porated by

reference). These_anal o%s are readily %?uc(g* usi n
met hdds compPsiners diwlesad hewsm xisteay s gihs FedycRd arggmycin, e.g.,
R o Y—PSPY Saltss Bﬁéﬂoﬁrce‘? gm@ﬁ& %Leﬂt PR Eﬁﬁlssaﬁrc%& bl@/gtalhzed with another
mat eri'al ‘1's obtal ned enzoqui one is reduced
silgsoehaasancmoigaiacidne g a gty cinee in gemcalem thgse lendoo d s nds, tlfecnatlo of

A S0 ok TS5 b s R Y PG AP e
enbodi nent the hydr oqui none free base is reacted with ‘

an acid halide of an amno acid in place of a Bronsted
aci dM@ﬁg@ﬁ&&l@gal r-stable G 17 ammnl um hydr oqui none

ansa rivatives i
exerrp dgfmgtéxg%_gglgs gan aapt Igtﬁ;r em

hel%aﬁt]lncgrena@n thd sterdneaie (19 culsmluﬁg)the @ﬂs&@chhl@ a 17-demethoxy-17-
benzoqui none portion of the ansamycin. Sodi um

ARy Ywlng (et IfadALD, @%éediua@gt%b%a%nw ig dlasansagpeig to give a
I
hpﬁ%ﬂﬁl gﬁe %Q&g‘é)stréagﬂé ﬁ&ﬂy@%gcesﬂe itfila 3% st hci@r PulfiRd

rmte tic anh eor acetic
nasthaflolapiesaahibe fawiddn MO 20084068 bcheni cal reducti ons.

g :S f%{:?&ge‘f&g@,&g@%ﬁﬁ% lilrllar(]:?onc%cﬂg Ee%ul%f catn %tam 'R’wa rflerrnenta’aon

of a strain producing the compound (for example, see WO 03/072794 and U.S. Patent

% ghc?scogwgunds disclosed

fD..;

3,595,955). Alternatively, synthetic or semi-synthetic methodology can be used to produce
the ansamycin (see U.S. Patent 5,387,584 and WO 00/03737). Further, there are
commercial suppliers of isolated fermentation materials, such as geldanamycin; therefore,
such materials are readily available.

In preferred embodiments, synthetic methodology is used to create analogs of a
natural product isolated from an organism using known methods. For example,

geldanamycin is isolated from a fermentation culture of an appropriate micro-organism and
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acconpl i shed using sodi um hydrosulfite in a biphasic
reaction mxture. Typically, the gel dananycin anal og
WO g00dios®ot ved in an organi c sol vent, such as BP@¥US2006/027113
O her solvents that can be used include, but are not
Iinited to, dichloronethane, chloroform
r.oet h chl ar ob ene, .TH I\/ETHF d| et hx
P 1 the art.

st iR e o e o b aen Mg
Kébi%’ééiﬂﬁiv 2 bu{[BR%Yxﬁiﬁ(ﬁﬂﬁe‘caﬂ@étilﬁed%ﬁﬂm%ﬁ&[ons r@&&ﬁﬂons

acet at e, anone, water and m xtures thereof )
restuctionsereagiionsarighnslesphiess r@mlwdws elegtraphiles, @eltl%@hc reactions,

1rfga§ﬁg n’I? 8§ }))ro%%c 13% ﬁ%rﬁpl%gg%vca)% of éroteeﬁgéggrngu y an%rtﬁé fifé& bll/ﬁény methods
ateSltpRmAD Wiieart Aﬁtgemmsgnmud g@mmfvaslads bwﬁthﬂn@mﬁsmh@cins (for

are unstabl efand_therefore freshly prepared
ckgRlep sPHE-3- FatidNos. W@b?%‘hé Wxﬁfﬁﬁgaréiﬁ P e8] %ﬁéil\éed- Chem. 1995,
381 3L 19MRAHER TS a)‘?ﬁtﬁ*?%@%l‘?ﬁe?eﬁgé? ‘Fﬂes%%@lﬁgs %%?%a;hly reduced, using

reaction tan rea owe this
mﬂt]mdaloutlmﬁ éelow; to yllehlicthe i &él-slulayldto derivativey disdlosed havkia.

has ol or i gappear_as.th

oac Qi i el et fbbfiinssa e ViR Rins e Hotkauocsip dpym a
hiy&roY§ibR¥and 1REE Yk ted lleﬁgn%cp Fordh§t@hced@l, Yo b&Rtate a C-17
et hods can be used to rmnltor the reacti on. Upon

atmmnem ihydrogfiinpheansethyeini inan airkséable Mefomd@tamﬂiemate embodiment

m Xt ?acué ongﬂ%]efetba?ﬁﬁ %Irﬁaﬁe SeXI ég%ctugﬁalgf c%fﬁg aftind" act1H oy ﬁlace ofa
Ei&l@btémaﬁ@mneﬁdw/ﬁ#%ble@lw bm&RnieR hy@oghigs@dirsamycin co-salt
recryst al lization, can be perforned if the conditions
dgrieativish Kby wathed inesempdifisd imBxaepladed form of the

benzogu, ey 6 m gﬁgd@%ﬂl‘;]l%%ioﬂ%ﬁm% &{ane efIPRANA Ctg,!-r‘

is unsta e an resence o anount s
benmemone poitioarof thel adlamh;sqmt EededMﬂpsurfﬂm magbeeikyd asetiie reducing

be r oxidized to th U|no eci es.
a&@ﬁa?ﬁ |r§du%%eaa%9far%&% ﬁaﬂseéaﬂ @BW@ PPLlmjted b, zige dust with

aBétlc 2hodi® &%%@&1@%56&%@0&”&@&" eﬁé@tr@éhcﬁﬁbéﬁ re@lctiBYs.
reaction with an acid halid an amno acid. In the

exanRedsstiantad tIB: heilzaqmyqunmty afrthel glsuamyplmieunau\@dnmbe

oFr R St B SR S b o SRR Ppicaty, the
gEhdAraryoiR Bhal63 SalidsoRd (s bidaRie Sofveht Rthh8 FRONReOa’e Sslvents that

benefit of being highly soluble in agueous sol utions
cebopsadgneige, buhmrp et hmltpd\tg, dichipgomethane, chivradommarieiilenepthane,
cﬁ%%&%eﬁ%&{eb?%n%?ﬂf dfse(ll}yf%ﬁlep ﬁél{)ﬁe aldfi 'ﬁﬁ%?tﬂmﬁret@ane MTBE, THP,

dsadavieX-cthexybintams, met@pChutidvher) MAhT acdtatoy alftmtarioﬂe tgter and
né%&{ﬁ? ‘:’{28 ﬁ“@‘/%g?ré‘gtl?rg L?H‘glé’&ggﬁ%to g(}é?\yrglg)é(?lrnosglrf%e are then added as a

solution in water (5-30% (m/v), preferably 10% (m/v)), to the reaction vessel at room
temperature. Aqueous solutions of sodium hydrosulfite are unstable and therefore need to
be freshly prepared just prior to use. Vigorous mixing of the biphasic mixture ensures
reasonable reaction rates.

The reaction can readily be followed at this step by visual inspection since the
starting material 17-AAG has a purple color which will disappear as the reaction proceeds
to the product dihydro-17AAG, which is yellow. However, HPLC/UV or other analytical

methods can be used to monitor the reaction.

23



10

15

20

25

30

i ndependent|y acetone, dichl oronethane, chloroform

di chl or oet hane, chl orobenzene, THF, MeTHF, di et hyl
weedwengooadi gl yne, 1, 2-di met hoxyet hane, MIBE, THRCT/US2006/027113

di oxane, 2- ethoxybutane, nethyl butyl ether, nethyl

acetate, 2-butanone, under nitrogen. The anmmoni um salt

of t hydr ogui no is.callected.b [tration

cas eLPaREPBDHan BF Beatavcpadin it bechbfbibitirp it may be used
iE e SSx G With AR pBATBROHT %ﬁhi"rmbé’ SHASHHNTIRe BRRSqIRSne. However,

precipitate, the reaction solution is concentrated

punﬂ@tlonemfae@lpbﬁ wuys@alhzatlpn,eqan btem@rfpm@dﬂé the cangigiongpxp

of ..ai r,~stahl.e |none ansarrym ns

oidisBlsi 1€ bt e TR Bt b i HeR AR ST o &

aci dghe mqﬁﬁbﬂ&cérﬂﬁhlr@&ﬁs@ﬁy&éﬁﬁ@ uh§tebly ded, ib tie @esence of small
not limted to HCl, HBr, H2SO4, net hansul f oni ¢ aci d,

apenDis p6 Sk acBoF othee Pridants, the hydrpewnpreRpistyAaR DE fapiqdy pgidized to

Ry SaTRIE RS, TR R kPO oo

spacidsdiyireaction aith dn avdd; @nbyg raxction wuthrahtabmll Ifaﬁée gf sudrhimoiacid. In the

d the lik
cRahEles She GI17 Aybariro e RREuaRetld dsaroio s GIbpptaTsiable C-17
a%onlﬁﬁ sdit ﬁﬁirocﬂiﬁo&%e%dﬂﬁﬁ?mﬁ%ﬁ&l%@@% Mdcﬁﬂ@ﬂi‘ ltee QaMerAmonium salt

pKa sufficient to protonaté the aniline nltrogen
hyénoguinanss fagnedl heive theaadslea bb@ﬁtﬁl&;@é heiap bighly schutde th ateois solutions

DEE B AR AR 4 oo preter by

pref @nha Bfn‘x‘ncb@lhﬂ/@ﬁﬂh?&@ql&moﬂ&s anheddgtihe adilifi®y ofsoligfmh of an acid,

tO generate t he annnnlunlsa

Jéul HoReoIRaRE yalvent, suchtap @ﬁOAg, REMb ARA 9r dipxpye, to the

h?!h%ﬂﬁﬁ%h gorrftegﬁlg g%ﬁg&@ﬁ’r\l’w J}ga:ﬂ}] 5‘%1% @F&i‘%ﬁ]&@lfsol@&lts may be
1ﬂd€ﬁen®nﬂy Séa?!?eydgfi%mftﬁm:ﬁ slgl:af}dfernqrdgeiﬂmmetha)ﬂle; enl}orobenzene THF,
@%@5& Setﬁ@rﬂ%o&glrymeo? cs?tmetheéﬁéil B d'@/fﬂ% 2-

K PP Rarke {rl%'t}grr | o%? ot?b% Eﬁé"ﬂ?yl 'a§ £t€ &1 bf’i‘ﬂah&i@e fnde? nﬁf&geﬁ 0 r

a suitable optional |y cool ed,
t he rlbs lammcngurs ohli df the hgydltolqemped 1Skppllﬁ¢tbd bnﬁlMonms&se@where the

nder press Phar maceut i cal .
PR PHES Gier o RO T e RBRG R sh L BydrgAgingne docs
ndtisketipRite, BB A0BELIBIIER IsYordentRlcdRh@ersadiced preBsu#s Rflyield the
as anti prol iferative agents, such as anticancer

ts, they can be administered to a nmanmalian

S ub) oClaf elt§? 2{1}' ?éagl%%rrg? ) ﬁnéxc gﬂ&&%ﬁﬁﬁgn% tslamé/m{ls can_ be synthesmed

pharnace y acce carriers or
bphsihgRegiid Geithopaie @sids] Suinasddy HhiNgntbe usédindmide, but are not limited

t(’)a IIjICrl rr}?]%? lﬁZISCO?,l mgtilgrgstulfgr?lc acid, benzenesulfonic acid, p-toluenesulfonic acid,
triflic acid, camphorsulfonic acid, naphthalene-1,5-disulfonic acid, ethan-1,2-disulfonic
acid, cyclamic acid, thiocyanic acid, naphthalene-2-sulfonic acid, oxalic acid, and the like.
See, for example, Berge et al. (1977) "Pharmaceutical Salts", J. Pharm. Sci. 66:1-19. The
acid used preferably should have a pKa sufficient to protonate the aniline nitrogen. Thus,
any acid with a pKa between about -10 and about 7, preferably about -10 and about 4, more
preferably between about -10 and about 1, and even more preferably between about -10 and

about -3 may be used to generate the ammonium salt hydroquinone.
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As set out above, certain enbodi nents of the present
conpounds nmay contain a basic functional group, such
w@gooavgeo7 or al kyl am no, and are, thus, capablBCD1S2006/027113
form ng pharmaceutically-acceptable salts with
pharnaceutically acceptable acids. The term

"pha nmaceu ce nthisr

b o RS AR AR R RIS AR el ine (] sp R BRE Minimal
aﬁfoqﬁmtanaﬁérfi @dxdd,rtgmﬁa s&aéﬂtsmﬁ a§MH®H“’Ei€)I—Dﬁ)r &, and slowly adding
present |nvent|on These salts can be ared in situ

ajmpisqihle oagamihicdvanhtsueiasahliphatioethen, ethy %C& » Masithpyl acetate,
S,
p c ?&f?ﬁﬁ éf"@%&%ﬁgﬁgﬁq ﬁgﬁftmﬁg% ﬁ%cf%g%eatlhﬁdux 'fh%?ﬁ&'nﬂ% ésgléen allowed to
sft ¢6rra seiitablepetiod bedine, mdgptibaallyrcooftedy gaithe rasaltihg salidis collected by
isolating the salt t hus%{uic?fged during subsequent
filtgation; waghed and pepd wadsa $i%% i nclude the
hydr obr om de, hydrochlorlde sul fate, bisulfate,
nitrate, acetate, valerate, oleate, palmtate,
Phamaacantacal Campasibondenzoat e, | actate, phosphate,

oo b s AP Sl R Bt B Sty ccepabie
sh1BCdre Q5eNA aRiprdNtbrhtRie apkity] BR AAhRicaRddr %ﬁﬁfﬂﬂ tiidyeahibke.
é@ﬁe for exanple, Berge et al (1977) ar rraceutl cal
inigfered Jo a pHarTaliagEubiEE: cithenalommer ipisambination Pednhgrmaceutically
gxfa%ﬁ abl fer3 %r ﬁue%%s 1&1@16 11%81%%%{{{193 cg ??Aﬂ&?&cgﬁlﬁg{é standard
e conven nont ox

pﬁﬂﬂﬁﬂ{dbmﬁﬁaspﬂabﬁceof the corrpounds e.g. from non t oxi c
organj c or inorganic acids. For exanple

conv éxtsehaiabavh p@tﬁ@le ewkpdisnentsqf ihrresss éOIB%‘?‘Wé §ay CgRtain
bgﬁ??%??gﬁalzﬁl.gé rsnl.?cl(l:’lc.ﬁ aﬁﬁn@%o TRAMNH, 96 aﬂa}’tﬂgQ QE@AFI& ﬁf forming

phosphoric, nifric
phachdcheticailltascqptabpasadis Wlt}rphanngauhcal]aeacd@tdﬂc hcids The term

oni ¢ ni.c., eari.c
3@%’{%&@%& éccelPté‘Pltea?Pﬁ% il F%Bg"%’a@te& foitae reﬁ%ﬁ‘}ﬁﬁ RQu-toxic,
dﬁfkﬁh@ anchéﬁ%ﬁﬁ’% YER a%ﬂﬁxon%ﬁﬁ:ﬂfyﬂ c%?rﬁfo'uﬁds &Hlthé ﬁi’@béht invention. These
behzoi ¢, salicyclic, sulfanil 2- acet oxybenzoi c,

sﬁld.:mmnuhe pr@mqudemeyu lif thei admlmeﬂra’cme@mcimn the d@agaf@m manufacturing

I sot hi.eni and .t [
R0, oF Pl Senafiis ristng R pLiBEL oo g Giobt R HEE base form
vﬁfh mﬁ@b&%rgmﬁc brineidanitalcidg hadsladng thetshlﬂ $husddened during
capabl e of _form ng harnaceutlcally accept abl e salts

SMPE’@HU?JH apraedion; @&preye@é%@ma&w@ Iugs deeshydrpaomigenhydrochloride,
e’rgsmjf:lo ﬁ?ﬁté 360 1890 Qtjetlzalm!itgtet &gzﬁ@te Atiaf) 6& - oate,

e réla |ve y noh- oxi I nor gani ¢ ‘an
lmtga,rplmslﬁase tasgtthitd, iciirates aldlente fumansfeo ndmatt, tetrats athpthylate,

her These sal an like b d
mesy g&wﬁhwt@we&ﬁ% 1Qn2ks, @ aarylflﬁ@ Ee ﬁ%fﬁhl? ike. (See, for

a | at t e
SO, e A S 0.1

sui t diilegphbasascutseatly aaseptdbde sajid 0bshiedempounds dlsclosed herein include

the conventional nontoxic salts or quaternary ammonium salts of the compounds, e.g., from

non-toxic organic or inorganic acids. For example, such conventional nontoxic salts
include those derived from inorganic acids such as hydrochloride, hydrobromic, sulfuric,
sulfamic, phosphoric, nitric, and the like; and the salts prepared from organic acids such as
acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, palmitic,

maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicyclic, sulfanilic, 2-
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carbonate or bicarbonate of a
phar maceutical |l y-acceptable netal cation, with
w@eonsno®@)7 or with a pharnmaceuti cal | y- accept abl BCDU§ZN6/627113
primary, secondary or tertiary am ne. Representative
al kali or alkaline earth salts include the |ithium

oSt s, RS Pl PR PR e APen S QM. oxatic,
idaabmt, farnd fiee. f ormati on of base addition salts

i ncl ude et hyl ani ne, die&2¥lanine, et hyl enedj am ne, L
et hafiopther eases, theeomposndmdiprlosed hpreimpiny sonad quger mogeacidic

See, .f a e, Ber . Ny .
o P PR AR e By Bl B AR st i
pBathfaat@icanglacmg b hugess UHrrtaie | plasmieblicAly-mobmablagalts” in these
.agents, release agents, coating agents, sweeteni n,%,

i aél\c,'@q;qe.ﬁe& orige Efé?if\{ﬂﬁ e f@;g%%@@rqygqqlql‘ggs}a addition salts of
oBEbURIdS RG> TR LS SarPiEuAN DONEHADH B GA/InRhe O

e present 1 n the conpositions. Exanples of
afhinéristeetion tviektialel oy tlcdespgaform aanifakirtgirscdss ol byieepavately reacting
ar e t limted to:. (1).water .gol ub nt i oxi.dant s >
gtz oaupoisl i ey i Bra vl bR BlePen et SobEpureride
cRibeHALE 8t BicadBits &%Eﬁﬁia@éﬁtfchﬁﬁac&?ﬁbl&%&dﬂ dakib€, with ammonia, or
t hi ogl ycerol, sodium nmercaptoacetate, and sodi um

withy svphiatimhgautica D-fossitplle organi) prshary sssceislagy or tertiary amine.

nti.oxidants... such corbyl | . t.at t .
0G5BS GRS sR, A 5, B By
chiefvini, Mhagnegii@pind Pamiraiesalidlapd ehetlikeo Represéntativecorpires amines

har maceut | cal | y-accept abl e, buf fering age

of agent .
usefel A ghe fppmatigneofibge aqdifaneglts Bickide civiam agxfh?tgélﬁ@me:
. i t g ¢ . r e e
ey g@%%ngneégfgﬁﬁn(g%g{ﬂ%? &E@%ﬁ‘bﬁgﬁﬁmefﬁﬁ@ aftll the RSt or example,
Behgr eted euipirglal | y- accept abl e sol ubi | i zi ng agents

i nclyde,. but are not.limted.to, pol yoxyethyl ene

sor bitfiHing See. Sehfp s it Cried Grlop oS RG svigty end
nRh¥ Sy Qe e wel1ed balofifig aBaRT Yeleath %gaﬂégco@ﬁrkgrégents, sweetening,

al'cohol, pol yethylene glycol's, propyl ene glycol,

figvoieg 4l perfpniing egants, nresemvatiyns) sokehikizing Eyenigy bulersfand antioxidants
Cgrlg?lrsnBceuet irl <’311| m accegiﬁabl e conpl exi ng agents i ncl ude,
Ut are PR M M SRy °E§)cl odextrins (al pha, beta,
gamMmExan®ERE pRdrinacaihally-hedepibReintiogiaht detide] Pist a8eI6dt limited

as_2- htydroxypropyl_-bet a, dinethyl beta, 2-hydroxyethyl
19yl hwatsr pRluble Ao dgants, agheas aspqrhistaidh cysiine hydrahiprads, sodium

bt Qagm%ﬁ#&ét%dl%’ge%gﬁﬂﬁ Ak, MRS el Ml In G R etate, and

I ncl ude, are n
sodium formaldehyde sulfoxylate; (2) oil-soluble antioxidants, such as ascorbyl palmitate,

butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl gallate,
alpha-tocopherol.

Examples of pharmaceutically-acceptable buffering agents include, but are not
limited to citrate, ascorbate, phosphate, bicarbonate, carbonate, fumarate, acetate, tartarate
and malate.

Examples of pharmaceutically-acceptable solubilizing agents include, but are not
limited to polyoxyethylene sorbitan fatty acid esters (including polysorbate 80),
polyoxyethylene stearates, benzyl alcohol, ethyl alcohol, polyethylene glycols, propylene

glycol, glycerin, cyclodextrin, and poloxamers.
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limted to, citric acid, ethylenediamne tetraacetic
acid (EDTA) and its salt, DTPA
w@ diogobwpbene-tri am ne- penta-aceti c aci d) and iPCI/BE&L006/027113

EGTA and its salt, NTA (nitriloacetic acid) and its

salt, sorbitol and its salt, tartaric acid and its

salt - i V- m i. odi acet a and

e B BB A A B Al g, ppgre o
ligidet to chclaa@!xtﬁns @IpHa a4l gaffinig, ésﬁédlﬁl}&ﬁﬁbbmtﬁte@%eﬁh BBbdextrins

their salts, 1- and 3-diani no- propane tetra

%Féle’ct%h}ec&mwmlfon@s dimeand betas%ay%wmt Hdweta 8;hydyasypsepyl beta,
gg gA phosphonic acid and its salt, and phosphoric

aC| its salt. Pharmaceuti cal conp05|t|ons

di scEasmdichef phatmacstiakilyeadceptapmaedtilehalating agents 1nclude but are not

e R R ey AP e B

(RBRY RS SHrhin Aty BE EEPIAD Ad $s 8hlk | BT R AhO s Ga1f WJQ gﬁ:ltnlo acetic

or honagueous Solutlons di spersi’ons, suspensi’ons
agidudrsl itrea)t, embisalend lite sapib\m;t&ms anldi apid 1tmylt,b?€vhydroxy iminodiacetate

ot Spet hidte il P s ipedt R P R 4 4na >

pﬁiﬁ)ﬁﬁécﬁamﬁhb@&fﬁic%‘uc 8l 'aﬁ’d(tﬂéﬁffﬁbﬁs lb bihd $/dPamino-2-hydroxy propane tetra-
bacteriostats, chel ati ng1 agents sol utes whi ch render

agatie apishandithelr eaisi sodivom ehicopaies hyRextcghwee diphpsphonic acid and its salt,
r suspendi ng or thickening agents.

+&£@%g3§%%§§ E&F%{%g active ingredients are brought

t ogethnaﬁbﬁth:aI drenpitione dBulos@Ehdryin daaté fd lpared il iadm$nistration

in solution and then |yqphilized to yield a dr

CORBEIRS One PR 1P GOTBBAHKS of ciRtaekgR & ?qmlematfondwgli@@e PIPRC

pﬁeﬁ%a&&ﬁf&afl ?fa'ofeustt&ﬁe is@fon&aﬁcﬁl@&?é orfhitedhs ﬁ}lﬁtﬁ{ﬁ sP¥spersions,
ding a sterife solution, such as water or

wamsmms or emusgoroecserile Brardpls echidf msybé sdobestufee its sterile

onagueo carrier enpl oyed. in t
R RO TOAT BHOISCE T1SLRLOTOP Yo e BHY U by lcobols
aféYrﬁxg%ﬁntsebﬁflié}nghacfégﬁg@isScﬂe%%g g%@lltg,lsﬁﬁl@és%hlclﬁ)fe%ﬁé(ﬂ th&formulation

1S§tﬂm¢awb tlm blwd @fSIhG rvém%ﬂ recjgigetaaishspending | or thigeniug agents. In the

T T TN —

carxiarsh eoluﬁyn tufitbthes eyophilieedtd yigldmedrehodkss. THeCdy @dwder is packaged
qugéhln y the maintenance of the required particle

ingydqsagg f?émcaé@ éhe@yre@g@ﬁ@t@i, fghgaregtﬁhad@mtsﬁéu%@y #riding a sterile
Hﬁé@%ﬁ%ﬁvat%m%%rﬁﬂ%ﬁﬁé e ﬁ{é:po%\é al so contain
adj uvants such as preservative tei ng agents,
emul Exéyplegofigsiable aqneblﬂlaﬂd) ﬁblsaqugom;gﬁﬂﬁ@s whichueat lbeOeﬁnployed in
t he action of m.croqrgani Sns n.the conpound
LGRS0 RO TSR U SR e R FUGRGPoLyols (such as
%L, ipBHy 1 GRIRABE RN edly1aR%] Ml t
g%an‘plpgéiﬁypar agb p?h}} Joft] obu%agdg) a ghe lllfé?%ﬁ stital1€ hixtures thereof,
vegetable oils, such as ohve oil, and injectable orgamc esters, such as ethyl oleate. Proper

L

€

fluidity can be maintained, for example, by the use of coating materials, such as lecithin, by
the maintenance of the required particle size in the case of dispersions, and by the use of
surfactants.

These compositions may also contain adjuvants such as preservatives, wetting
agents, emulsifying agents and dispersing agents. Prevention of the action of

microorganisms upon the compounds disclosed herein may be ensured by the inclusion of
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sorbic acid, and the like. It may also be desirable to
i ncl ude isotonic agents, such as sugars, sodium

wa@bkdooiome7 and the like into the conpositions.PCHUS2006/027113

addi ti on, prolonged absorption of the injectable
phar maceut i cal forn1nay be brought about by the

v AR SO A e Reeber TR B BAEK Mgl phenol

s&bitedcid, and el 10K It gy kb 86 HesdfabRe t6intGuded ibotbic A8&its, 3¢ieas sugars,
to slow the absorFtlon of the drug from subcutaneous

serumphiosidgsand the likejrée the@ﬁmpvﬁtlgnawéy agditign cyaiomeachgorption of
oAl A5 BEBER Bon Y BRI Fgonss whih

delay @bsirptidissuchbs alomdfunk hondstegatead gellenﬁnds upon its
rate_of dissolution which, in turn

cr ysERPOTRE sases i oxdey rprplong dhe ffset O%HE@&W&E e(i}évéﬁe to slow the
?or Y ahs gk rr%tﬂcﬁ’lﬂ %quﬁn@&fs%ﬂﬁfa%ds}éul%dﬁﬁi&h% e nol ; g%

'S acco by di ssolving or suspending t
ackrouxg)hshechby thieluse efa Liduad silslpensom nfmya;ta]lhne boamorphous material having

f t f . th
P e T ROl 4B 4 PR DRI sBa o rse of
dhyslu s ivRRRSInSBHY, maGARP@IdNHon Giyiedl 858 And 8FyBiallind f6rm.

signi ficant [ y solubi i zed at | ower pH when the am ne

Aligrstigelyndelexed abpaptgreef aparaiteralysdminpiered drwgBrmdpaccomplished
bg'g%ggle/dl% Irlosﬁ%lneﬁgﬁg tl?enéyug Sﬁvg’l‘ﬁ llébl e while the free

025 Vg0l libl e. Therefore a
f or mi igtrnpertant fdr fomulnticrs of e ealponhdd diyclbyed herein to provide
controlljng the XEWOf the solution. A buffering agent

sQlyeHitnandyicppnstabifiky torhis dydieapinge sl ;%qml?@méa igelopssl hgrein are
%nﬁfc%ﬁt%} 5&%19 d &1 Fe ' A HAGHRE & p%t%ﬁgteei OT?%‘ééﬁEieg”

onponent. Prefera ering agents w
dfsd;mbnhioatls mnpdmnt/\ﬁme the pidizsfl faximm wtmdre&omblea\bhmlﬁ th fige base (un-

f bl t
1okt BES B IaR SHEpE: HRERestaBiiy Seukitorigigs BRgghpitiy by
cbﬁr(ﬁﬁﬁglfhe%}ﬁof thB §01HM6119 ONivReRan d@ﬁ]@én@ &ﬁ:hcﬂs %ﬁi‘a@@ﬁlﬁlchq{aQ hRigh
may oxi di ze on prol onged standing in solution. Heavy

b lam&capg@é)hate@rﬁfegnd chtangqap en¢ sepherefgpad fermyiation component.

R ALN A IR RE R8s A DRG0 PhnfBRo T Beiath ARt A0u: 15 to dbou

50, ﬁic@@pteﬁeﬁalily(bmvweﬁ a@H 6if Woiy1.836 bscut QfS BedwyEn1B18 pseferably
can be afforded metal chel ators such as EDTA

b?‘@‘fﬂ@?laéﬁe(’%ﬁb@ﬁ% 31@ "tb@PF 2dcetic acid). O her known
chel d@c[tﬁnorfe%al%é?fﬁ@%lgsedq{e dih ﬁm?%é;?& %{D ﬁtolon e(? ftandmg in

(di et hy netrlamne penaacelca
sEIGHAn. aHda\ry( memhl $uch M3 Aofi ahd coppea et capableiod ratalydinigtoxidation
réag‘lp{ms zfc’n?c}rq%)ép 6’9(191 qn Itrtag’e al?zlntuheg %rtgq?i[::illcregg%ln% a%g (ijabware Protection
from the oxidizing nature of heavy metals can be afforded by metal chelators such as
EDTA (ethylene diamine tetraacetic acid). Other known chelators are, for example, citric
acid, DTPA (diethylene-triamine-penta-acetic acid) and its salt, EGTA and its salt, NTA
(nitriloacetic acid) and its salt, sorbitol and its salt, tartaric acid and its salt, N-hydroxy
iminodiacetate and its salt, hydroxyethyl-ethylene diamine-tetraacetic acid and its salt, 1-
and 3-propanediamine tetra acetic acid and their salts, 1- and 3-diamino-2-hydroxy propane
tetra-acetic acid and their salts, sodium gluconate, hydroxy ethane diphosphonic acid and its

salt, and phosphoric acid and its salt.
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i m nodi acetate and its salt, hydroxyethyl-ethyl ene
di am ne-tetraacetic acid and its salt, 1- and

w2 op@nedi ani ne tetra acetic acid and their Bel/1S2004/627113

and 3-di am no-2-1iydroxy propane tetra-acetic acid and
their salts, sodiun1g|uconate hydr oxy et hane

di ph nic aci s_sal ha o5y .8

PSR ot Rl i r B SRS R it One

peeféreat drfiostigartt @ é%déi‘bﬁiho@dl(alsc&&teﬁ MEhis fAager pestedts &smpounds from

antl-OX|dant is ascorbic acid (ascorbate). This

theearadimmemiiseicafmsoleaiBomyaen diswivadia aguqays Medl- dncegain

oo o e U it oh Iy BRI E U tbguinone

ahalogodisalbsetliheresn.of t he hydr oqui none anal ogs di scl osed

herein. Methods of Therapy and Treatnent The

hydr oqui none ansamyci ns di scl osed herein are water

MEhR! & TRy ead Ttheh&for € be adm nistered to subjects

I N aqueous solutions. These conpounds rapidly oxidize

t o 17The&yilroquiniohs nsaunyeis Idsnbegh\qmn@r@wa‘r@amwgﬂ and can therefore
Vi VO

o AariEitatad punigels el bR ot RerpdieB apiaiy pgaize o 17-

ahﬂﬁcemb@ﬂmeerdtbeakoqmmke @k1ghgn G ehAlb@NE.¢.,AT- BN in 1ibe and in vivo
hydr oqui none ansamnyci ns_exhibit simlar biol ogi cal

abplwsml@gléﬁ ph dFarigsrmpleutrapping 3 audsl 24 AT infgrpopyert at physmloglc
L T

tisdriysautit ptc&'ﬂesgfsl 1daam1md cubstiarted ggdarmneycinsafaldgs iand may be used for the

s%rgarg Eﬁe:qe{]p%g’p% {r@?grggggslt at Gel,lr}agogg %el d@ g ‘ nyc%%la?ggs are useful in

n%%ﬂu?g: [l *7‘@?111&15‘ E‘ﬁﬂ%ﬁ%@&ﬁge@éanﬁﬁl@l@ﬂ and1d€s, N $0harABuIRYF P?‘LASKQ? are highly

for treating, aneliorating one or nore of
psmardml@twe Hﬂndnm@lﬁzﬁlsn@m he severity of
hyperproliferative, di

ot her 1,},‘@61 1% H{Oglldeeal X ?%Oéﬁaél{,tgeagﬂg,ca&%eg O{Ei, lgllgsone 'PF] gmre ois the

sRbittkSo Dind BGudRhEBRREvdritY 6NhyRApro RPN dadiddnd, Bt dafgkr, as well
a therapeutl cally effective anount of a hydroqw none

aaAtenlep9P mediated disordses endonditiony Thowetings of the peesant invention
1%\?:02\%% %délg ﬂ%terlltlz’l? 'Tﬁ!:r Seu?&c%IWﬁf?&ﬁg (e %@éﬁlﬁtﬁ%ﬂ r?\eﬁlggdsqzlﬂ{ogg raﬁsamycm toa
sjsersuffednd Gogi etmyldfcﬂlndseleomaﬁmﬁr s of the henat op0| et ic

system inmmune system endgcrine hS%st em pul pona

syst ePpiesit Sypiraroliferativesdisarders thal senboEraekwEh tHe hydroquinone
aﬁé’a?ﬁﬁﬂﬁ} s QEOAA R HcYidBXEHERM ?fftﬁph&ﬂate bi¥fc %gegﬁ Pamune system,

cent nervous system or urologiCc Sys
endu@druxdeystanepldmwmybwmagmbromwtlhel S}’VlEino nnllsudbﬂ@letal system,

| r
heggg boha(%ytsys%gmu er%pro uc %ve system central nervous system, or urclogic system.

Also included are cancers located in the myeloid cells, lymphoid tissues, pancreas,
thyroid, lungs, small intesting, colon, rectum, anue, liver, skin, bone, ovaries, uterus, cervix,
breast, prostate, testicles, brain, brainstem, meninges, kidney, or bladder.

Further included are breast cancer, multiple myeloma (MM), prostate cancer,
Hodgkin lymphoma, non-Hodgkin lymphoma, acute lymphocytic leukemia (ALL), chronic
lymphocytic leukemia (CLL), acute myeloid leukemia, chronic myeloid leukemia (CML),
renal cell carcinoma, malignant melanoma, pancreatic cancer, gastric cancer, esophageal

cancer, lung cancer (e.g., small cell lung cancer or non small cell lung cancer), colorectal
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thyroid, lungs, small intesting, colon, rectum anue,
liver, skin, bone, ovaries, uterus, cerviXx, breast,

w@e@setoe7 testicles, brain, brainstem meni ngeGT/US2006/027113

ki dney, or bl adder. Further included are breast
cancer, multiple nyeloma (M), prostate cancer,

cgrﬂ_pglﬁlgg 9(:? ’:}TE{‘]I?&?”E gyﬁa:}lgg@z%g?enaﬂ ﬁ?%n”ﬁp ge@?&?ﬂ%@ fanger, head and neck

chiteK M Riek Edrbdr, t}@%iﬁ Ranbie|9hfan QKk&NTEvicahdaBérCor myelodysplastic
nyel'oi d I eukenia’(CM.), renal cell carcinoma,

syedrpgaant el anoma, pancreatic cancer, gastric cancer,

gz ﬁg@ff}geggprﬂ 6ﬁer ngdllso c{]e?ﬁ ?I%Tlfcﬁﬁ és%érgiail thsrg%\)l)cﬁﬁénlua #fA8genic

ng &ance

nSeldd attal e, polyoPBemolepd) af@hgssrcosiiophiticaandeme (HBSkbre also
.cancer, hepatocellular cancer, head and neck cancer,
ingludeder cancer, thyroid cancer, ovarian cancer,

cer V|5§/gtle1.ng 9[50 fol Qi\éﬁﬁag%%g& & d%@fa?ﬁesgnov?l carcinoma,

Myel o erati ve di sorders ng esse
Bwhing/sbharcymbgedhirenic agntmgmmnocytwlehlmmianﬂmm: agielgenous leukemia,

fi %S tg{]egerggﬁg% llﬁcqlﬁglga gg%géoﬁngls' n&l%g;é{al tgyli%(g?arg%er Adenoid cystic

c%lﬂm{eﬁfﬂ thE RSAI 7@ FRCID BB hRDM S YAME 2denbddrbinBAPand chordoma
Ewi ng s sarcoma, chronic nyel ormnocytl c | eukem a,

ﬁltlnﬁlsdétfbgenous I eukem a fam|iar

hyper.eqsi ngphi | i chro i)
by o8 Hee R A R R8P Rl Rl isorders
amdlmakx,th aﬁm‘ml@npﬁr@grﬁpﬁmsdgaﬁmrpamme mmdwtai by fiBion proteins or

and chordoma are further_ included. The presen
lﬁgﬁ%W@Pﬁﬁﬁl pRigesepEes tFesine Hinapssy FoF exammlg "Gaiee o . have shown that

Qﬁbﬁ P Hsé% Sl M@uc@'d%gfaﬁﬁfcgl A5G &AW thdlon grog;iuésd Blood

errations 1 n signal ransducti on pat hways nedi
(mpzo 160:804 prdt Hienmtapmehc gelisckxipradgipg e ntutant BepiAdi fusion proteins

f@%‘gﬁ%llﬂﬁp ARICS el%&ﬁ-égéﬁgégaé Hts|(hﬁqﬁ8@1}¥ee‘g}§ 8{ Egﬁﬁgfnu?atlons) were

d@HirélﬁéndEt%teMr sEMBERI 181 QI}?AGS Th@ QRh AR Heduced the degradatlon of
100: 3041-44. Hematopdietic cells expressing two nutant

vabi-typp knd maitanh Ber-dbépreteifisasrvell a5 mhamtﬁdl ¢4l growth, which suggests that

- [ b b T31 E255K
R PR b i T Bl QRS P eliarl B AR, suchas
COME Ad¥socidiBll svithausion pebtéing] isedelih Hehoske@ith ot autafons.
wi | d-type and nutant Bcr - Abl grotel ns as well as

i nhi tﬁh@@at dehaveghenin hat WriAeHC dlrgle benatacyta srowéh factor/scatter factor-

r
ARG AHEL RSl 5 BRI A 98 630, e
sﬁg@stsnh@mmlﬁt@lolﬁ ¢he hiydedquitiong ahdapseing deberibed hereifiinatdating .
hapm ff?rgéy%&%grglgégg&p%a@%@%@% Slcslfgnalft?rgr?stdggt¥(§nepathways

mediated by the fusion protein Tpr-Met, such as gastric cancer and small cell lung cancer.
Marsee et al. have shown that inhibition of Hsp90 function with 17-AAG reduces

RET/PTC1 (a rearranged form of the RET tyrosine kinase commonly seen in papillary

thyroid carcinomas) protein levels. J. Biol. Chem. (2004) 279:43990-7. This suggests that

the hydroquinone ansamysins disclosed herein can be used to treat cancers associated with

aberration in a signal transduction pathway mediated by RET, such as thyroid cancer.
Yang et al. have shown that the fusion protein RUNX1-ETO promotes the

expansion of hematopoietic stem/progenitor cells and induces leukemia in associaton with
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c- Met tyrosine kinase receptor (Bioorg. Med. Chem

(2005) 13: 4960-71), which suggests the utility of the
whyarooednone ansamnyci ns descri bed herein in tPERUSIVG6/027113

hyperproriferative disorders associated with

aberrations in signal transduction pathways nedi at ed

the fusion protein Tpr-Met, such a strjc cancer .

ofien eeegie elipaiphy M&é&% SHois 8 BEkst TR ot AR protein.
etPodE) i on Biis Hapd it98roduidond 4n 18 dWeRBed herei
C%E%%%#gﬁqﬁjé ?%é?%%ngqu?gﬁﬁ?%g@fﬁgyRE% tﬁéﬁg?éé ) © fﬂmn
cki hasseddo treairiypepedifeiativp dispidersragsaciaiedith eberedtioosristhe signal
rofei.n levels. J. BRi.ol..Chem (2004) 279:43990-7.

t@ﬂ?@”ﬁ%@%ﬁ‘@y F’f‘?é}atet%hbé’ "H%’F‘gta’ﬁf none ansanysi ns
di sclpsesdngsehBo gﬁﬁfictb@ nusieslistfer tidagial hopdip@iliserative disorders
associated with aberration in a signal transduction

aseeieiady ittt th caxabiansip sEET! traisdretion nefyYays ancdipiechy mytk gain-of-
f\%cti%h é&slgl}ﬂ sﬁ@l? X\Q"c-id?@tFotr ?}?ﬁﬁe@g' Bhd Et?Jlg{a% BN e (P atment with

pr ono e expansi on o t'opol et
15t eAGrfegemhsteel] diak FBVIEAR, ihathociag thed kR tb¥ al and Val560Gly Kit

SRS, BRY GLRne MGy hirkofeht Snileny Q5 anation causes the
1EREALENGvitd QO Rt 14 b HowhleSulSea 98S honidid caliRath in both cell lines. In

hydroqui none ansanysins di scl osed herein can be used _
atldition gzoplastipergcells fselatedifiem gittantdwith mesoortosis dacubiatad with 17-

aberrations in.t.he signal.trans ' p
ARGt By eV ARAC TRERREMD AR B, Tysndue sueeon
IR Ok d Windnle @@k Anietify el ¥ @ hefed! by Be etit@bede i treatment of c-

associated with aberrations in signal transduction

Kskteieiad dispasas. anderling mestoayiesisHap yntestinal sepmpltgmers{§ISTs), mast
. c-Ki E .al A
PR e e IR e R g R
HVC- TniZibitioardf®ishHuby Wembepsd B Wak evaldatbthirHifREhib iedylate (IM)-
sersipr O Talien Wiessioar CREn (ST dndoisd e oD it tines that are
cBabietital B sdlbhdarP ks Mif BRI RhS (GRNE sRhA B33 ®&hH by loss of

death i n both cel1 Tines. In addition, neoplastic rmast ~
Kiebrmmedstol (&18T62)r Bivlpgichlevnseqniendes wh Eispl/nbiiition were determined by

R RRBo et i ST p i 1oy SRS obil grontgsis assays.
Cdhddount® iRNBTEHINIeRE P SRIMWE i diSstAit KUT @866brbRiri TCIDB Yor phospho
be effective in the treatnent of c- Kit-rel ated

agfl $etakler wore EYQndM apd A2 &y CESTES2, oM enh 2V iy GIST48, and

. BSt . a:
AT T o P A B MO T
denhadaetn anthe KIfAs80ive YGISTSPGISTS 82, GEST 460 ahd @I§T48)rbut not in the

K EResdiice ?ﬁ%ﬁ%&%@%ﬂg gfév\?gef,( Comasteys)? Eend pp skt targt.
R8P0 A AR PSRRI
GIST430 (88% and 34% inhibition, respectively) but not in GIST62 (12% inhibition).
Compound 2 (>100nM) induced apoptosis in the Kit-positive GISTs. These results indicate
that Hsp90 inhibition by Compound 2 has strong antiproliferative and proapoptotic effects
in IM-resistant GISTs at clinically achievable doses. Bauer et al., poster presented at
EORTC (2005).

FMS-like TK-3 (“FLT-3"), a member of the class III receptor tyrosine kinases, is a

known client protein of Hsp90. Treatment with 17-AAG was shown to disrupt the
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Kit expression (d ST62). Biol ogical consequences of
Hsp90 i nhi bition were determ ned by i mmunobl otting for

wEeao7®0oal i ng pat hways and by cell proliferatPCrus2nde027113

apopt osi s assays. Conpound 2 inhibited | Msensitive
and DVI-resistant KIT oncoproteins: |C50s for phospho

BRI R OB SRS WA F L Ch LR BRSO R EpAgh dnd
p{dﬂéﬂsbﬂnﬁl &Héré@catlg@%%fl ?@0@5?[1@5‘@768396 i ntermedi ates AKT

was seen in ositive G STs (d ST882,
G| STJIS@S &aeh s:laosfmaat tb@premce ohthernetivatingrieiganal tadem duplication

st i at
AR BBe el R BL Sy PRALE g pmain o
tWFl‘lfISﬂﬂ{fe&yﬂo@me Htmaﬁ,‘aﬂmpyna) the(lbAS 1iphd-eizpeiznt growth and survival
A ST48 and (d ST430 (88% and 34% i nhibition,

siaalingciniaparoimaeky onsthirdotgogtesnyelegenonn ukemiad ML) patients. In
ggﬂ Gy iud AW dRENEE thof RORRR SF HuhahNOML M4 11 cells

|t|ve ese results I ndicate that Hsp
(cdmtauhmg ian HTDWIAo3)pweitintl7 -2 Afa stiatuatedghaleyels o6 FLT Y by inhibiting its
and a ic effects in I-res ta . STs at
oERrRER I PGy pPEeFaRs ol shgpahe By 15l frion and
PRAGSEANESARORIEF(005). FME- ITke TK-3 ("FLT '), a
nmber of the class IIl receptor tyrosine kinases,
a anW dll iceltst Wp]edteeied vith iReteaing qunseantasions ef Chmwmmr 17-

AR P B, S4Bl FRCRELSL 0 0
Pﬁb :Qih@@&zﬂﬁ@ ITol e?qmasi atpressionBeaddart 200 51)h15ﬁ&1 ih AB&e €6lls With an

been shown that the presence of the activati
appﬂr@rtﬂﬁﬁo 95?.‘?1@% %il}ﬁmoz%& i dsrenineaed eprralatiom)betyie mqlifl -3 degradation

AR SRR Cor UM VNN | BT RS, st

Aﬂ\éﬂica]ﬂ dae | KGdndhichcapresgs ite \gﬂ«w\yﬁm farm of the\HIVIaB receptor, exhibited

gnal | &l}gw?ra%mo&m f&%{ h%gfelthéaltc&t%tq%{;ﬁmglc &Sﬁ) alad degradation (24
hPB?ﬂ‘lb MR ?&é‘ Eh&‘@hgleymfélﬁﬁmlﬁﬁot%ﬁﬁtTﬂeE@@étﬁfﬁ{aﬁca@é thQH'ﬁﬁ{éted FLT-3

cells (¢ontaining an I TD FLT 3) with 17-AA
1991119@11193@1@&nt mHlsBQﬁbﬁlgctmn tﬁ&ﬁl' Wﬂditypa T Bi (Tibagp datassuggest a role for
ciation with the a and stinul at.i
ARy xR AR AP G BEG R Cond R b AL
afsodialed Wiiflanlableriagbh 1 NEERal &faﬁ@ﬁﬁﬂompathww e8RS FLT-3.
concentrations of Conpound 2 or 17- AAG for 3 days.
Bot h T@é HPEHIS ﬁw@ﬁépl@ytd@s axicghod ot Heatingcggeerpfsuch as non small cell
O (13 2%
e pr eSSI oneerc gé%tgfg’ Egﬁ?é (h%}ﬂt%p%ljo Er?icle—osrgece qrg EGFR”).

Shirhdmaa eapiphavershowfbht oiutad BOWRpro?anhfound in NBELE drs client

ood correl ation hetween FLT-3_ deqgradat,i
pgotgms oto {Isp90 and are degraded following Hsp90 %’)h?bltlon Mutant EGFR expression

was depleted after only 4 hours of exposure to geldanamycin, whereas diminution of wild-
type EGFR was less substantial and seen only following 12 hours of exposure. Cancer
Research (2005) 65:6401-6408. These data suggest that Hsp90 inhibition, for example
using the hydroquinone ansamycins compounds disclosed herein, can be used for the
treatment of cancers such as EGFR-mutant NSCLC, and other conditions associated with
an aberration in the signal transduction pathway mediated by EGFR.

The invention provides a method for treating cancers, such as CLL, associated with

the zeta-associated protein of 70 kDa (ZAP-70). Castro et al. have shown that ZAP-70+
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and cytotoxicity by both 17- AAG and Conpound 2 in M4

11 cells. By contrast, another AML cell line, KG1,
waiociowapr esses the wild-type form of the FLTPGI/US2006/027113

receptor, exhibited | ess sensitivity toward Conpound 2

with regard to cytotoxicity (72 h) and degradation (24

e e 10 PR A8 DS bt s o
EWHﬂiﬁﬂfor@ RudiSRIG-A WL Wh@féaE ﬁ@tﬂlél"'l}llgpﬁo)ép@s bEZA®-70- CLL cells

ese data suggest a role for roqui none
expressey cpnastiviied HspRel Blopd (200@)106 28 612%2 c breginggnd math 17-AAG

R AEE e RERRGR ARt R S AR B b 7, B o o
ihp4itddeB-cpil @3ckeptos s1gn£lﬁighﬁ tﬂeLﬂ(@llhlzt d‘e@l&t Thig s0ggeeaIthat }mpéb inhibitors,

as non small cell 1ung cancer (NSCLC), associ at? th
sthbeasébq: ag}rﬁg{mm@mwp{ny@gq discl p@éé‘ﬁff‘é}p, ceu@@pya}uab e therapeutlcally n

PRI IR S B Al 1
d egr dfedint eltioaviunbertdspddes anbthod farrreaivbig aarnceﬁg?déh as breast or lung
4 f
Rt AR N il S R R AL e

aﬁ@?aﬂo?ﬁﬁ RS A B h R c B SBPLY Iﬂ@ﬁlﬁteﬁ% |HBM/'EEb21 ZAB@Mﬂﬁlstratlve
of exposure. Cancer Research (2005 . 6401- 6408.

eXtrople, @?Cmcbmg@stteate}damce@pgoﬂ-m fmd ctﬁmon(s‘@ate@ﬂmgffeétlveness of
1S e e S R R R N PO ELeBL RGO 228 12042,

as EGhRniBdtalthalSddheonsatdd didiele CRHKOD iibit@s ﬁoﬁalﬁhﬁdg growth
with an aberration_in the signal transduction path

foaton I&t:@aor@yu@tasmhe FR&T iseaian Sropiivliedes GONedidd- %rThlS

T

sath ad1AES, aiidmﬂmrtcbﬁdltlzﬂd:’asi&tﬁbd_wuhIahabemﬂroasaeélmb signal transduction
tivate t-s protein 90 (Hsp90) wi th high
paﬁmm@ﬂg?ﬁﬁyﬂggﬁﬁ&%wr. nhibitors, such as 17- AAG

wher eag iRRHBhL ptHIRRAGHERSA B 1réM¥hie/ Omc &k budeds! éﬁostate cancer,
expressed nonact I vated Hsr90. Bl ood (2005)

a2E0@bYRh Akt Gulare tite twinbhsuppresd® staﬁM&HmeHIEN /- or PTEN+/-).

P G R ha hRR Bl i e B SR P by e b gt g

1epk&ih delaldwi-reghiates Nk URHES depltfspldiPREssicRithdILRE Signal-regulated
such as the hydroqui none ansag¥0|ns di scl osed
C

IGabhaldndii s ) G olararbel GeUAer . (Gl G s doDRe) 12:584-90.

BRELERR e Do PO hIBRASAB s BS.iASQEIALALEr b eating
profat cager antHbSgkis's le;amﬁr@a&th@ bolhdmgnmmmted with Akt.

associated wth Her2/ Erb2, an as ot her
condiMP@HenHadBE mr@%f:ww@tcgr{%%wa?@?mtu 1R PRHefOE pEsiate cancer

;{rii?xﬁ&%&ﬁe? RaRAHBURY trBRAeAL G ith - bR85 &P 2 7- £8GAAs been shown to

strative
stimulate the rapid degradation of the AR in prostate cancer cells. Clin.Cancer Res. (2002)

8:986-993.

LnCAP, a PSA-secreting prostate cancer cell line expressing a mutated AR, was
incubated with increasing concentrations of Compound 2. The level of AR protein and the
cytotoxic response was monitored. Alamar Blue studies demonstrated that Comound 22
was cytotoxic for LnCAP cells with an ECsg of ~75 nM. A Western blot experiment
showed that the AR protein was significantly reduced with > 30 nM of Compound 2 24
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exanple, de Candia et al. treated mce wth 17- AAG and
denonstrated the effectiveness of 17-AAG in treating

whee020omo7 dependent breast tunors. PNAS (2003)PCT/US2006/027113

100: 12337-12342. Jerone et al. have denonstrated the
role of Hsp90 inhibitors in stabilizing growmh factor

receptors. such.as t ec owt h. 0
hpFE 685 ichuhisti 7hRen e St B e AR F FPigre B Elchracea in
rd3P e as CRRPBuADS BRY SN artEB i doRerhtdlerie ¢ell 1alling@3tCdipound 2.
cancers, such as HES, and other conditions associ at ed
ThistsHzeastsdbeirthahydsaquinoncrmsamyn compawnss disclased haremeayld be
i : [
ug% dmg%lttu%h ofi{?gi; tate ?glﬁ g‘fog\}éh SIE%] rggl\ég Pf(‘)lg Sla 20 %é #g @Sed to treat
c&&ﬁﬁ@ls&isﬁdumd hltlﬁ\laberfaﬂtbﬁﬁ & thh mghalﬂrans&w}tlpn @smWayslteamaﬂ@d by the
of PTEN is PTEN-/- or PTENt+/-) rgaki s et al have
CHHBRA '$AFRIOL thﬁplﬁ’igﬁﬁt%rﬁn%ifec%tﬁé @r F}l? ‘iOGHle 1@“% in
Hodg ‘T‘h@ gl‘g%eg g lrﬁe%]il% bR @h&ss, ’%&h id rﬁéﬁﬁoma associated

dephosp ory at extrace r signal -régul at ed
mkﬁhrvalsaé’prrm inrechigres tremddctooncpaghveayr mediatad &y BeRef. o@élomc et al. have

e RS T S st T RS e Baion of

R4 IBIR A irhisiBbh BEmPoS&T- At ated @@(ﬂémmsw&%&lﬁn §nd cell
| ynphoma and ot her conditions associated with Ak

prajiferetiom dndustion ef aprpiasiie AnG entibinor actinity. S é?@@éhw 57-62. This
sﬁé%s?tr@'ﬂia’t g%h?lglpﬁ é?d Ssu?f Q&E{%(aﬁlr ?egtf ﬁlg) cQ;eﬂIotn@ f]}gaméms disclosed

hbi@n, b@@ﬂseﬁh@\mhempelﬁirclsn’aﬂegy Gortthetréamient ai‘e@eﬂadmta on of
the AR in prostate cancer cells. Cin. Ecer

(2004t adgh 6L Dghpve sheviptha Hised) inhibilters sigu A6Q¥Sly guppresses in MM
cENE bxmi8idion éhlfa?or%ﬂtﬁﬁ%'f ﬁgﬂ 100 REs & s i%ﬁah fectors s dch as IKK

I ncubated wth 1 ncreasin cent rati o Conpoun
agd NFHeappel e Blaski (2B Q167 EilOBZ—é Ad This soggestsdhdtche lesivonsrone

a%n%smygnﬁgld% r&gg h?ﬁ%?%)a%bﬁ%ft ‘ﬁ:t:ﬁs dem|l) esfé\thg\{aqf%m&%&aﬁomated
wath abéRatidyl Oﬁhy\@%{lﬁrtfhnmﬁ&loﬁ PREHa TR SOONEIK K BANFLIR®paB.

AR protein was significantly reduced with > 30 nMo
Conpdladiydroguinene @nsafrwems tiselesertrrein The be uskaita treat condltlons

h f I ded
ST St b0 S PR e o
Teldnferase| Hiflto, ViR, DYE CHRKILURIP, PLKT BhENPMGAESt s t hat

t he hydr oqui none ansamyci.n conpounds di scl osed herein
coul dn pdditienfihe present myention providshmethogs ytrpeling melanoma (See,

fﬁﬁz%ﬁ&eﬁb‘ﬁu YhYhHals: 37ﬁ§§§?cgfk§er{esc%npe% éygee@lzhodzﬁc%‘%{le (2002) 8:

tions ssomate rations iht
986-883)y bnﬂastmanpmt(ﬂmfanmﬁrllaats @00y alh é9@$295:?g,enmn-small cell lung

céq?c‘lcgg E{eo Er 4B gﬁapc{cggzz%: g?p%B) 76 1%?? 860) quket:nqgs (See, Cancer Res.
(2001) 61: 1799-1804), and colon cancer (See, J. Natl. Cancer Inst. (2003) 95: 1624-1633).

Combination Therapy

The compounds disclosed herein can be used at cytotoxic or sub-cytotoxic levels in
combination with at least one other agent in order to achieve selective or improved activity
in the treatment of cancer. In certain embodiments, the compounds disclosed herein are
used to reduce the cellular levels of properly folded Hsp90 client proteins, which are then

effectively inhibited by the second agent or whose degradation in the proteasome is
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The invention provides a nethod for treating cancers,
such as nel anona, associated with an aberration in a

W@ 2@nab9odT ansduct i on pat hway nmedi at ed by B- Raf PCTAUBINN6/G27113
et al. have shown that exposure of nelanoma cells and
tunors to 17-AAG results in the degradation of nutant

i nhi bition of |vmd rot'n.das .
’E&W‘“‘\%ﬂn&? RIAtgasaEnq mB‘:EbtPF%e‘?r’a S ﬁéﬂfﬁ Bﬁt&‘SF ienl proteins to
I—@gﬁp&gﬁh%s tROHli R bf&téiﬁpﬁnc?iﬁﬁlhtﬁhﬁsytherﬁ’ M\ sé180Ehactive form ready to

Thi's suggests that inhibiting Hsp9 usi ng,

refsmnceboami/@mgtstrmuhy Binsling ofortey daomunnpe iansanaoi toddendO resuls in

her.ei n, re en her eutlc f
B e L e
agdh@ thatiepSds hﬂﬂ'ﬂnﬁﬂnﬁt@ fige ot dnda El6¢Is! proteatopleaiegRflation MMiing to -
cells the expression and/or function of nultiple
incgspsedsingrellglag apgntosis ardresldg?ts. such as 1 KK and
NF- k 0 .G L. “h th
that SRS AP Bq! Mone Mat archne Tadten SuSe AR Rdion with the
niz¢hods ef tHeréseatinvéntivaripelods, iregateral ealldyl stigepests; anti-angiogenic
associ ated with ah rraﬁél on.of the si naI transduction
ag%rrmagr aigholitesy cpforhyKoloxingen RAIEIRISHYENZIATT & HPCHGRETase
]i%o@&bﬁjilﬁ@ I gadnhieie Rﬁnﬁﬁ‘rﬁ c@@rdﬂ?aﬁgn Omble®8d; anti-mitotics;
con ons associ ated wit any client protein of
bt@p@@a,l r@anq@l reedlﬁf:rs 2n¢ lgroyvtbiddiibisors;hormdeal@niithormonal therapeutic
Telone ase MET, FAK, RIP, PLK, and
AR AL haI Hiag’&’a lrcrgﬁowmtll\{ﬁédtﬁrrgesent i nvention provides
Met NeRtembRiy tlaaRs bfigntiiebHANIERgeSe Curthd ichidenkeinthiabgsdine family
2004 1 377-388), prostate cancer (See, din.
W@érth@é@wa (dngeshe mitogpEing oty blegmysins, the Arietox{catsleosides, the

SBIRRs oA BGRB8 g P 58 o

pbé@ﬁt@ﬂbt@&u(sSee Cancer Res. (2001) 61: 1799- 1804) and

col o can Nat | cer 2003
16244 i’é@g Mly@gﬁ@fﬁ’g’ﬁb@ﬁ Oﬁtll?é}SSﬁ SSPR é‘lcélﬁff?pg&ﬁﬁgn le, carmmomycm
dglﬁrﬁ)‘fﬁﬁérﬁdarﬁ%ﬁfeﬁncﬁ@thgﬁekﬁ@ %c@ﬁo;ﬁéﬂrpﬁﬂﬁl&oﬁ&hotrexate mitomycin C,

Su -cyt Olz. oxic levels In COI’TbI nation with at |east one
potflremyeige hifluoroupacile p-niacaptdriveme, gaiciiebingccybrsinegatoneside,

@R i Lor RO G R eSS Dba HEPETIP: Al-Boidgphosphate o
té@pdsﬁxéueelﬂhaencehbw&tﬁre Viavgdthe OeuldkiaRR Viich@d, defornbiil)

client proteins, which are t hen effectlvely i nhi bi t ed
vhidesine lg@@@n@r lngmb ragsylto peclietpl. depeli ad thelikgyeln a preferred

oBQHERIGTE: LALORbRSHNSL W ALTRLSARANE ORI d Bhirvcl

|en prote

pbrElﬂQJEbl sdlablahn,zle&tlhrbemédymator gemtiedbite. AN preferit@emdodiment, the
themin a soluble, inactive formready to respond to
agidnqoplastinaeeat IsnYgleademr daxoigbist- a hydr oqui none

ansa@fl st Eﬁﬁ%gplamgteﬁts iflclude estramustine, carboplatin,

cyclophosphamide, bleomycin, gemcitibine, ifosamide, melphalan, hexamethyl melamine,

thiotepa, cytarabin, idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin,
CPT-11, topotecan, ara-C, bicalutamide, flutamide, leuprolide, pyridobenzoindole
derivatives, interferons and interleukins.

The compounds disclosed herein can also be used in combination with kinase
inhibitors, including sunitinib, gefitinib, sorafenib, trastuzumab, bevacizumab, and

lapatinib.
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targeting of the client protein to the proteasone, and
subsequent degradation. Using an agent that targets
wa@e@7zioodedbi t s t he proteasone bl ocks prot easonmePCT/US2006/027113
degradation |l eading to increased in cellular apoptosis
and cell death. Sonme exanples of antineoplastic agents

whi ch, ¢ be. used.in canbi,pati.on. wi.th the t hods. of .
e Dng ElemotnstoEshicqebR o bR b io thebaiFan Bl adffifiofiey according
tAGBRAb &iticAtbloc sl PO iAURNrS Tt Wil be pphRRPlol thes;skilled in the art
epi dophyl'l ot oxi n; an antineoplastic enzyne; a .
thap heiagonmistaalion affthdshesothasansotie peent ard/orwadigiian thesapy: can be varied
: i nat i : Ciem ol oa: .

BB 0 g Bedo e TRL R n g el ol homotherapeutic agent
andonmdation Herapyannhaadisdabe Adgae il Acoriacd withtit knowledge of the

haemat qpoi eti ¢ grow h factors. enpl ary cl asses of
sifled RedprRdte bermpenisrincelsde-gi. desaggamonats and times of
aARIHNAGYE) éaﬂ%efv%gbéi ¥h Abw HrdeSobstiRed ¥HHG&oHhe 93mirdiftered

m tomyci ns, the bl eonycins, the cytotoxic nucl eosi des,
thehapeaiposgrntsanes anttlicsplastar agehi aeadintien)mngheé pitreat,faadin yiew of the

f drugs, di nes and, t he podophyl | ot oxi ns.
oBssracEigney Bl Gcieinbe aBBRoRAbe B8 e it e,
for eX@TRI SoncfeldldbhipRUNEY dlsclskRl Mefeubifd fe cRdhMREEFAILR agent do
net hotrexate, methopterin, dichloronethotrexate,

ngi haymjc bmadmingsgared inothy same prmaceitisalre@ainosition, and may, because of
_ . _ i 3 ) . .

A ST B SR RS B88, s o

Fei epagild eompbopisiisttospi bsplinhey b¢ adeinigpesd esavenously to generate
{%El phal.an, vjnbl astjne, vincristine, |eurosidine, . ..

b rarEn saekbleas il Whilsfeshapotherpps Jeent maxpe Adpinistered

o R e e bR Lo BB e sty of

adfeIngsckéipn,deohare phisdile,in tlexsatre pharntteeeticak edmpgsitidn, isaxell within the

el B RS iBiRaty e 2 pbipREeRe CagiipadaeBording to
B IEREEP Rk RN WRI if it arDlhe eSS la'(lh gﬁ({ﬂn hB SBRIrAst dffects, the

S
agents 1 nclude estranustine, carbop
despep.apedss pih adminstrapion eng tnes ofjednaintstrbtierecan Yeosedifidd by the skilled
C@L@Hal an, hexanethyl nelam ne, thiotepa, cytarabin,
I'datrexate, trinetrexate, dacarbazine, L-asparagi nase,

canptrat paticilar €8lcd df cht@pMHetpaitic Aedt &z raliafidd Wilkadad upon the
flutam de, |euprolide, pyridobenzoindol e derivatives,

diagnesis ofrthe attending physiclang R theirjpdeneantpbthsenditier pothepatient and
R ptdpriaAtralmG Rotygfd i n conbination with kinase

A compound disclosed herein, and chemotherapeutic agent and/or radiation may be

administered concurrently (e.g., simultaneously, essentially simultaneously or within the
same treatment protocol) or sequentially, depending upon the nature of the proliferative
disease, the condition of the patient, and the actual choice of chemotherapeutic agent and/or
radiation to be administered in conjunction (i.e., within a single treatment protocol) with a
compound disclosed herein.

If a compound disclosed herein, and the chemotherapeutic agent and/or radiation are
not administered simultaneously or essentially simultaneously, then the optimum order of
administration of the compound disclosed herein, and the chemotherapeutic agent and/or

radiation, may be different for different tumors. Thus, in certain situations the compound
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inhibitors, including sunitinib, gefitinib, sorafenib,
trastuzumab, bevaci zumab, and | apati ni b. The

w@ b@moodeer apeuti ¢ agent and/or radiation ther apgT/Tswobe27113
adm ni stered according to therapeutic protocols well
known in the art. It will be apparent to those skilled

in the art that the admnis tion,of t . .

aisfhonaf it teiaRie Bt b Mo ual u i Afimisupirnat g
cN@hbtBEapERRNGEMNGNA br tiRatibnS SaBR JiRirRudtions tiRtthemdtHeReutic agent
known effects of the chenotherapeutic a%ent and/ or

apd{er mdiatian meyrbepdnupisterpd: firgl folawed byfheqdniinistsatios of arrempound
. kn gy L b the
AP L S5 8 LR e g
pedtocd e detaratinavion of dk ddder\odatimihistratioheanddhe hindber of repetitions of
bserved eff e%t s of the adnjinistered therapeutic o
agiginiteation of cachAherpprgisIgentiduring afteatgient Bigiocehdyvelvithin the
\ _ ket ¢ _ ¢
L RS o S g
cadition ofithg patiendl For eparpplantlis chiersothaspeiticageitrandfod radigion may be

T B S 4 W St i
tiResRMaRtr ot f Rneitnd A¥seiosé] hersid ISR Mhere determined

characteristics, have to be adm nistered by different,

afvntagsous-by theasministradenglohe eleenentberrrayitie apen andf/onzadiatien, and so

1: N [ 0 0 generate and maintain
Ogglg}d%h?%%gtg%gbg{ogo?c%\f\ﬁicl%glpg‘#e' chenot her apeuti ¢ agent
my Thusdivhedosdaee dithreabérencd bed ketveedgen thicippsctoingt ghgsician can
node of adm nistration and . the advisability of . .
iy feeh protqeghfor Wrepdanipistration of a oppopentyhegapeuticagent, i.e.,
R EU0FR pefRTRARbCRprL: N oth iy b e troatment
aeabmiling $¢ thatindimidoalpatientsacteds e thedicagmdnd peseals! | shed
protocols known in the art, and then, based upon the
observed effects, the dosage, nodes of adm nistration
]jyg%eti nmes of administration can be nodified by the
skilTled clinician. The particular choice of

c heno¥ ey thp eempeunsy disclosed heselinarg administeredieghaameagsyticals, to

AR 3 8L LA B0 Y TR0 8ebion

ceppindy; fateRatnpRaDITE0 0N @idRe pleferdble OIRBIY, )U et eSiddredient in
herei n, and chenot herapeuti c agent .and/or radiation
CHRPIgEOR Wit RhpEREGUHeRlY peeepiablg cardery . |
si mulg lo¥ | gl ¥ s L "
AU RSO AU LIRS e U posons
daepeetiherginupgnbd Veeiedab as & ditaihie aprooht dfehabdtise ingredient which is
eﬁth%fv%ég aflglg‘geetﬁggcﬁjélgelgg gg];%}cigggsggﬁ%e ;%pgrggulygatlae%%, lcjzéa}rlnposition,

and mode of administration, without being toxic to the patient.

The selected dosage level will depend upon a variety of factors including the
activity of the particular compound disclosed herein employed, or salt thereof, the route of
administration, the time of administration, the rate of excretion or metabolism of the
particular compound being employed, the rate and extent of absorption, the duration of the
treatment, other drugs, compounds and/or materials used in combination with the particular
compound employed, the age, sex, weight, condition, general health and prior medical

history of the patient being treated, and like factors well known in the medical arts.
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radi ation to be adm nistered in conjunction (i.e.,

wWthin a single treatnent protocol) with a conpound
waleaclhe®ed herein. If a conpound di scl osed herkP¢CTHUSZNE027113

t he chenot herapeutic agent and/or radiation are not

adm ni stered sinmul taneously or essentially

I S ——
a%&‘ﬁreﬂ?mﬁ@%&%%’tﬂn@’uﬁ\%ﬁﬁe Fehaseutioslicahipesitionpequited. For
i

ferent for different tunors. Thus, incertain ) ,
exdnplatthoplysidian ewveteyinaden seuld siay dessseiftheegmpsands of the invention

adm nistered first.followed. by My ion:. of .
o B B B REaiie sy B ol A PR I e in order o
a6Hibesthe tésirt itigdspdutie effbe il hedappinceasghedosapd vatil the desired
radiati on may be adm nistered first foll owed by the
eHetinicdievatdi on of a conpound di scl osed herein. This

al te el I i r L I«
BTy PR B R o
compeundofhiakl is the dweat sade andaeftectie dosertb erodute a gpedrietiioaffect. Such

of .adm nistration of each ther utic.agent, during a
b peite oS gl bray EPGE oo Eh o A Sty "Gpferaly
inftFieridilsldoSil JTMSEShiyRmad Big¢loRMAeHAR FQM lickiNellHaS@AFEN about 10
being treated and the condition of the@gatl ent. For
mgdarapbet, 100Aeng peymocterd dagaduwics rey seek, prefeisbly kedivean abqut 75 mg to

be adm ni,stered first,. especially if-it.]
730 gt Melerg A9et T Beh ek ALY Fraap etk Rifine ig 590 me per
Iﬁdwza@{gmwiﬁgﬁ)aiwdsk_of a conpound di scl osed herein
foll owed, where determ ned advant ageous,

d, ] by the ..
adni NYkie iats possible fone cempornditisclysed hereinaig dgadaypiptgred alone, it 1s
i ati an il . i ..

Pl 8 R e O A AR R R BRI R prosition)

k nowiTid getiertt hexeprime thiClireatm pidtyis gy @anmekin meedjiifisludiag primates, in

pr,otfag | for the adm nistratjon of a c%ggonent . and voultr
R[5 BB SBET PABMAITIH Gt AR C10G St Mg sheeps and poultry
260BBRYSLARGUtI ¢ agent or radiation) of the treatnent )

according to the individual patient's needs, as the _

t r eatOreror npore othed sctiveesapeunisanay breadsledpoingdermulations described

agi scl oseddhﬁ)r el Fﬁt.are adm Ei sﬁer ed as Qhar maceut i cal s,

B ORI mutAtoRT for CoOmBIPHan CHES iR per se or as

a ph%%@@@bmlcaﬁ QEReSitistered ?Qﬁh@kdlgﬂ de., biBEr uABPkteral and
0.1 to 99% (nore preferably, 10 to 30% _of actjve .

tomiepl edménstrationc dhb compperis\whr he adpivastorad B injedionye.g., intravenous,
. L-er s t | . . . it |

AEGOA SRR R RORAR L HE R BL JHREREAL Yiracerma
intrpetiomes, figistiachdal gubritanaons Suteatiadat, intebitularg Bubcapsular,

amount of the active ingredient which |s.
subarachnoid, intraspinal and intrasgemal injection andQn sion.

The compounds can also be administered systemically or peripherally; i.e.,
administration other than directly into the central nervous system, such that it enters the
patient's system and, thus, is subject to metabolism and other like processes, for example,

subcutaneous administration.
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effective to achieve the desired therapeutic response

for a particular patient, conposition, and node of
wW@ain7/0®0T ati on, w thout being toxic to the paPCENB2006/027113

The sel ected dosage level will depend upon a variety

of factors including the activity of the particul ar

E?‘ﬁ@?g‘g{gi éi%?ﬂa{gsed herein enpl oyed, or salt thereof,
€ % m nistration, the tinme of
adm mhs invahii@inow Being akerlly ésseribdd, trwillrbertbdre béddhlS}'ﬁmdérstood by

the particul ar conpound being enpl oy the rate an
refgicaeh todhe fblovipg FxsmPplesh @Jhu%araa% m@hldsg merely fQraRAsAS ¢ OF ltustration
of L S BEBQUBS PSR AL, MRPHOBiprendpd o i
tlegayersion, Pughghthe am)mi adid are, repesartal intrsatt¢rionantbrprandcan also be
di cal hi story of tient being treated, and I|ike
fyrther gratongtsd qs‘m%a? 1etS]g medi cal arts. A physician or
veterinarian having ordinary skill in the art can
readily determine and prescribe the effective amount
Bxuunipheel phar rraceutl cal conposition required. For
' € Hydrogui CL1va nearl an é& Jar%msx;cﬁ{f*"amﬂy of
IIlI on Proyed 1mh
Maempdggar maceutl cal con‘posn tion at |evels I ower than
“that re required in order to achieve the desired
t her gpeuti c effect and gradual Iy increase the dosege Gl
AN despred effect is achieved. In genéraH,
oseflof .a conmpound of the mvent%nvvg
tNOf £ co onpound which is the | owest Is
‘fftl\’/"e daose to proHt]@é “h’“‘ﬁﬁ?d%ﬂéeuh c effecl.
Shsh a effectlv dose \M%é'h eneral | y depend .
fact or §"AMEMed above c’grally, i nt ravéf®us \d
s corrpﬁns di scl osed herein for a patient

dosed mai ce pem—'((eek preferably between abo 75
to 750 ng per netlew2 dosed twice per week, and ¥gen O—/<
more prefejably 100 ng to 500 ng per neter2 dosed 2 NH;
twice per week. While it is possible for a conmpound

di scligse et 1y- D@m@%oﬁ?%@l&ﬂtﬁﬁ@ﬁﬁ%l@b@ €7.1ithmb in ethyl acetate

preferabl’e to adm nister”the compound as a
(PPamip ves stined v1golrowl[yazt1t1nmfreshd>ywpmpamd solptioT pel Pataijeseus sodium

b SR b A RebE 2 bl 1Bt ey s SOl R gy pm dark purple

|§&ll§wciﬁdﬁ>§t1ﬁg1b¢| coRplete@hbdtion, ThellNRrAREeSHRLREed afdlthe organic
E try and pets 1n general. One or nore other active

anrdriediveigh megrayrarisulfte 18 9omhantnpreeniwaeFingsdavith ethyl
at@%gt\régg 9 %Ler q“ﬁ% ggmi)ﬂl Mlt%té s a&ﬁfﬁeﬁ%ﬁi Pahy ﬁ?dr%@&fa{londe in ethyl

acetate (12 mL) to pH 2 over 20 min. The resulting slurry was stirred for 1.5 h at ambient
temperature. The solids were isolated by filtration, rinsed with ethyl acetate (50 mL) and
dried at 40 °C, 1 mm Hg, for 16 h to afford 9.9 g (91%) of off-white solid. Crude
hydroquinone hydrochloride (2.5 g) was added to a stirred solution of 5% 0.01 N agq.
hydrochloric acid in methanol (5 mL). The resulting solution was clarified by filtration
then diluted with acetone (70 mL). Solids appeared after 2-3 min. The resulting slurry was
stirred for 3 h at ambient temperature, then for 1 h at 0-5 °C. The solids were isolated by
filtration, rinsed with acetone (15 mL) and dried
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The conpounds can be adm nistered parenterally; i.e.,
ot her than by enteral and topical adm nistration. The
W@ eoopomeds can be adm ni stered by injection, ePQI/US2006/027113
i ntravenous, intranuscular, intraarterial,
intrathecal, intracapsular, intraorbital,
intracardiac, intradermal, intraperitoneal,
transtracheal, subcutaneous, subcuticul ar,
Bhiphag ticul are, subcapsul ar, subarachnoid,
rntraspi nal and intrasternal injection and infusion.
The cofpounds can al so be adm ni stered system ca | yCbr
perdphe ; 1.e., admnistration other than di ectq
i nto _nervous,gystem such that e} rso
t he-pa tem andp, 1to|w$azsb(s4 &4)bj ect to
met abogi sirl ang_ot her |ika. Higlocesses, for ex

nor e r eadMey Ainder stood by reference to the f o) YOG Mg
exthphes” wH choare included nerely for pur
i || ugirati ono certain aspects and enbodi
present inventign, and are not intended to I|Met the O
|nverét [Wela géther, the amno acid are representeds n NH,
zwi t teroni orm and can al so be further protonated

and S BhatRphE 128 2k TR B RBA BldR0ashs DOM (5 mL). NE

n@te@ﬂww eddedRartiis yolafiorMdl el ul (smmal, 159l eguivipand was allowed to stir
- Denet hoxygel dana‘r%@l n (10.0

foceh haves. (S0 fegqapwreﬁplw%%\fz%%?rm%%%ﬁ%é fKtpacted with
“?ageggﬁgggveg gwgh%ﬁ{@l. Tlﬂll_glc{ ég%aﬁq% wRdb iy Fipsy Istlﬂht‘tﬁme dried

at a erature. The col or
o&h@hﬁ@éd)ﬁand) nortantcatpdi tqojrieldtexpdnplle gblid.yidiid solid wasdeaystalnged twice

B SR s U OO R L B S ST R et
The qﬁdeﬂﬁoﬁQ%heY%%y%él@aﬁﬁﬁl})Mﬂ(b hy nr@giet @(%]LQVX@QS dlssolved in
nm.). The conbined filfrate was ified Wt

HOdcdyhmEn A fiestdy iprepetadysplugion it %%(aﬂzem)wdl@npwdzosulﬁte (10 mL)

RO e 8 -
td bliglitalellow, indicatgdla BbrhpleirBydiioac ﬁmaﬁ@efsﬁﬂerﬁisé:pamtdd and the organic
dried at 40 0C, 1mmHg, for 16 h to afford 9.

ppsegyas- drisdiveitisppgresiuet spiRin Hheruing osentiyas el W?l @éfﬁ acetate (2
>é ?o ﬁﬁg) TH83 RAdHed A ftlﬁ’%@w%g h&ﬁﬁ%ﬁlgﬁ H(sts a4 9&%2%42 Gu&ddNn ethyl

i nvent'Pdle MRSy Bei ng generally descri bed, W Wiy | (;)@

droch oric acl in net
abetsﬂal(il intig) ts HLA bwar 20@sinc Tae irésuitthgsyurty Was gitriedrfor 1.5 h at ambient

temperature. The solids were isolated by filtration, rinsed with ethyl acetate (10 mL) and

dried under vacuum to yield the product (0.524g, 87% yield).
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then diluted with acetone (70 nL). Solids appeared
after 2-3 min. The resulting slurry was stirred for 3
wh 2@u/0egehi ent tenperature, then for 1 h at 0-5POCUSINE027113
solids were isolated by filtration, rinsed with
acetone (15 nL) and driedCel dananyci n Gel danamycin
(11PK20:20. ol , 1 equiv) was added to anhydrous DCM (5
m.). NH3 in MeOH was added to this sol ution (9 m., 100
nmmol , 50 equiv) and was allowed to stir for 24 hours.
At which point the reaction solution was diluted wth
DCM and extracted with water, followed by dilute HO.
Th@’ﬁﬂéﬁ%@iﬂ c layer was coll ected washed with bri ne,

dried ayer Na2SO4 and concentrated t \ﬁi@ dogl purpl e

ﬁfr

acét ol toanes to él el d . 239

17- apiRg ,z et h (@g'r"g

17- @ -1H-dne h@qfqglel—c 559, [1 fooly 1
equi v) was di s§ol ved in EtOAc (100 L) . wp froé'shly|
pre "ol i‘on of 10% aqueous sodi um_h dr @sul Bt e
(10 )| was added and stirred for 1 h atanbi

t enperatir e. ‘2@ col or changed from dark putp 00
bri ght yel | o} nd| cating a conplete reaction. T

| ayer re sep MPat ed and t he organi ¢ phase was dri @
with ?r;a}gﬁ'éaéqyﬁ'm sul fate. The dryi ng agent was r|§'nsed

A e e

5 acenapd, 2(propahydial (0.§HP¥.B. Qi\/remolztﬂ cmuw) Thnecaption was $tmjd for 64
s| Hoky T accﬁt)ﬁ %Fﬂer{ 1’1(7116(5“/{?11 @iutés'{q@f 4nf Extfa@ﬂg@%ﬁﬁ‘ﬁwﬁ: The
The sol | swerelso [tration, rinsed wt
et prghnialepar e cc(llwedwfmed smea I\@E&Oéwn@ PrROGPNIFERE BRSlET Yeduopd @qeﬁime
t h?h@&@d%%éter{apwé ﬁﬂﬁed&%?{fg)ébﬁl'nﬂ Lhr%étogr%% t@ﬁeld 27 mg of the 17-
Gel dananyci n anamycin .
eqBPiRp syhadmig §§@ﬂn%&mi n THF (10 m_) 3-
10an no- I xd-1PLRRRERkMycl: 28@@,93 328 n&ﬁ’ol hiv) Wk B&GHIvY0 in BtOAc

The reaction was stirred for he reacti

s TR MG oL PERPIEY ARSI ST R BEeR P This
Et ure HASvigsrgan) s@mjecﬂfbﬁ[ hmsn@@kgaﬁl@u@ér Wk m@d c@l‘i/eﬁfed The

SO4 and concent r r ress The
o B HDET T e % et ol ﬁé e By s vz Sombined,
c hivashed @gh aplay dtial c»(/bﬁﬂ QS@Z TH@or@afmd lager #74s thaniraated with HCl in

en 0_.gel danmyci n
15¢ " SBoh g oa A5 P el iinde i S TR g
(4 uittdey recindd pieesatead yl"ﬁidtﬂh&‘, moduciE8l00yg)pr epared 10%
solution O Na2SzO n water (4 nmL). This m xture was
vigorously stirred for 1 hour. The organic |ayer was

t h@&ragglk ect ed. The

F\B’F
/N~ ~N

—

Geldanamycin
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aqueous | ayer was extracted with 2X5 nL of Et OAc. The

organic | ayers were conbi ned, washed with water, dried
wor@r/0MR050 . The organic | ayer was then treatdr/vs1006/027113

HO in EtOAc (1.6 M 0.6 nL) and stirred for 20

m nut es The reaction solution was concentrated under

RS R b 1 Bmsbd PERR eSOt 0.omoe
o@aé nﬁ%ll P¥qiik) FereAubiéd to(%%ah@as D@l\@é g@jIPEA ﬁ?q ultLv(» 16 mmol, 6

wer e added t o’ anhydr ous
eqiip) Wasadslgdiang theasacsigy @@lluamlwnh étlrr@amdlebm rog e for 8{4 m;a@ The

re%a#é&{ %91? urég gll e{i Hw%%ﬁg L 2 {(trr%cg ith %\/aﬁeI cﬁ‘%é’deoa?%} NQ%S d
coneentriNed Hidet asdliced predilrs. &thedmﬂ&dﬁfs pueified 8¢ cpluasseh@matography to
The crude was purified by colum, chromatograp

yigiethg 1t/ rening suhstitsedsbrygequinensd T Bis maseial Mend lssqiﬁ?fim EtOAc (20
D e

migtes w@éwgbl)ouslﬂstmedrfortldroar Vithe orgapie ayed wassthen ccﬂbscfedr The

1 hour. The or . S n collected. The .
odeFD 1 AP TRELGHt Ct B SR A Eh R B EPGR Y erpfgmbined
WRkISHIN #h @l &iciRNEr N0, Nk orgAS P e eMMvhiheR trehted WithgdCl in

over Na SO4. The organic |ayer was then treated with

Egoisc i(h6 dd,ne nld) . agd slirred B 20 migwigs.skhiereacgion gplufion was then
Bl e TS5 BB e, HEP e B AR Aing
ikl afl ﬁ@dl B AGMTBE. Yihe @olid & agrevhsted avitH MABHEALAAR MBBer reduced
The solid was washed with MIBE and dri ed under reduced
ppsays i welddhy pradyct @d4®oduct (0.04 g). Exanple 5
Anhydrous ethyl acetate (170 nL) was added to a flask
followed by 17-AAG (8.41 g, 1.44 mmol, 1 equiv). The
Bvaspld int purple m xture was stirred vigorously under
nitrogen. A freshly prepared solution of 10%Na2S204

(aq) (1.682 g in 170 nL of deionized water, ?I' 1 ogmmol

7 eqgyy v)J|was added and the m xture stirre 'vi

or . De col or changed from pur pl Or§ 0o

i ndi cat 8QPleet e [ Iayers wer g Me

allo d o ﬁepa ate an ?ﬁ%g &e-grm%aqueous Ia
at—e%y—thnel——%h ‘

evaporai; Et hyl acetate (50 nilL) was use
porthﬁs the MJSO4 pad and the wash Me't r
was al so added’t Lﬁhe rotary evaporator flask. The O_/<
or ange- bro ni xtW%e was concentrated on the rot ary

evapor at or to an oil. The

Anhydrous ethyl acetate (170 mL) was added to a flask followed by 17-AAG (8.41
g, 1.44 mmol, 1 equiv). The resultant purple mixture was stirred vigorously under nitrogen.
A freshly prepared solution of 10% Na,S,04 (aq) (1.682 g in 170 mL of deionized water,
10.1 mmol, 7 equiv) was added and the mixture stirred vigorously for 70 min. The color
changed from purple to orange indicating a complete reaction. The layers were allowed to
separate and the bottom aqueous layer was removed using a separatory funnel. The organic

layer was dried with MgSO,. The drying agent was removed by filtration. The filtrate was
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remai ni ng ethyl acetate was renoved under vacuum

While this mxture was concentrated, a 5.3 M solution
W@R00FGI90Dh et hyl acetate was prepared. Ethyl aP€r/asmo6/027113

(16.8 nL) was added to an Erlennmeyer flask and HO gas

bubbled into the stirring mxture for 1 h (wth

tradfred Gi7 1RGSY SRRt T h RO GHpar At B e g, t
wablead ME@@g]%éhf arfdithé RE&NalrkRev A disovaRied iedehyias) évféf)orator flask.

acetoneé (252 nlL) and transferred to a reaction flask |
equilhp etingp-brovammardtictwasreoheamtiated oa the rqtaryeyapprator to an oil. The

t her no er..and a nitr here. The conbi ned
rerpd R o e Vs o SRR B over 5 min to

f i ngVhipHhRfmiZte whb €oricestidted, ags. 3 Misdlytiovast I8C1 inretid/] hostate was

18 mn at anbient tenperature and the soljd [ theg
Prepaistia Edey! @waqe|(1§-§mlaﬁvaéﬁédwa@ﬁ@oﬁrﬂwwemh% o5 @ re@s bubbled
inth §ft Mrding &@ﬁuég*)%g%l}g@ﬁhkggglﬁ Qg&e%ﬂ&%e) S HURER saturation. The

pressure’to i e pro ample 6
solufbn whathienovarieDenmebhoeygetatiae ander iathedd siiicg of ditrpgen.

nmo in ethyl acetate, (2 s, stirred vigorousl
¢ Ph ol s SRS icet e T hEh it iR o dEh-e R
eqiiyEOSHA bh b&dilid9 filoReR Y sire\R iR oheter, 3N rﬁtz‘%@ﬁ ahosphere. The
anbi ent tenperature. The col or changed from dark ,
copbingtl iltrase prd Hhse ek hodifisdpyecaning afindphl ef%5. The resulting
reaction. . TFh ayers wer epar, d. & '
g3 e B 1 AT R AR PR s BRI Rotated by
filtF RRGANG AvashddiRrite WAL acabileaq§l afl )armthetsbid ey theg daigé nhder reduced
was rinsed with ethyl acetate (1 nlL). The conbi ned
presyre fayigldile PESHFled to 0 C and acidified with 1.5 M
hydrogen brom de in ethyl acetate until a precipitate
formed. The resulting slurry was stirred for 30
Exampld €s at anbi enttenperature. The solids were
isolated by filtration, rinsed with ethyl acetate ( 1
m.) ,andodried at 40 OC, 1mmHg, for 16 h to gffood

.3 of off-white solid. Exanple J Matenjals
Zand Mg Por In Vitro Analysis Cell G tr e3
hu el lines SKBr3, W4-1 1, K562,

SK- AP, and - VB- 46 obt ai ne
t he" ' ye Cul_t é’ a&iﬁ”%gf& Qn&( Manassa
Thg | oma RPM - 8tfctand MM . scqll

fro Dry Teru Mideshina (Jerge Lipper Multi®le

Myel oma , Hana Farber Cancer Institute, Bt o
VA
' o~ o~
NH, NH,

1

17-Allylamino-17-Demethoxygeldanamycin (1.0 g, 1.71 mmol) in ethyl acetate (20
mL) was stirred vigorously with a freshly prepared solution of 10% aqueous sodium
hydrosulfite (2g in 20 mL water) for 30 minutes at ambient temperature. The color changed
from dark purple to bright yellow, indicating a complete reaction. The layers were
separated and the organic phase was dried with magnesium sulfate (1 g). The reaction
solvent was collected and the drying agent was rinsed with ethyl acetate (1 mL). The
combined filtrate was cooled to 0 C and acidified with 1.5 M hydrogen bromide in ethyl

acetate until a precipitate formed. The resulting slurry was stirred for 30 minutes at ambient
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USA.). Al the cell lines were determ ned to be
mycopl asma-free. The cells were maintained in

WORRBMTAM®4D nedi um suppl enented with 10% PCT/US2006/027113
heat -i nactivated FBS, 50 units/nilL streptonycin and 50
units/nL penicillin, and |ncubated at 370C in 5% CO2

Adher ent_ cel wer e d W.t h 5% t
teryP BRI TR %0h31>ws@ﬁﬂ§%ts Ritonpirsd “(lge‘é@my?tﬁ%ﬂé mrﬂ and
drie@b a3t andmg) %?l@M@ﬁH&ﬁ ot 320 @tl%)%f Bﬂtwmte solid.
experlrrentatlon In Vitro Analysis MM.

.Cytotoxicity Al amar Blue assay. M. s cel I s
E 5 50;g020/wel ) were incubated for 72 h with increasing
trations of the test conmpound. Al amar bl ue was

Magdgd atdMeliodweh 18 vaad Adabgisescence nmeasured 4 h after
c [ nculbati on at 370C. SKBr3 Cell Cytotoxicity SKBr3

re incubated for 72 h with increasing

con gﬁ‘l@th[h h%gﬁ'cegtr’eﬁ ﬁﬁestﬁédrg LT gf‘ \j\qg qio §¥{te W%LV%@ kinbAPy and

stu amar ue was a t er a
MDA-WB4468 vere. obiided\Bor 68 Saeticady TyyiedRultire (ﬁoN@MoldMﬁ&ssas, VA).

|1 h i ; )
ThE G A STE R Mt Fr26 204 M3 s o ereritin Lhin Do eshirye
(2L S5 cAMATRSc BH cAG En@Rer Che SA81AE 1301, i,

i ncubat i on. Cytotoxicity MW4-1 cells
U%b Al ﬂmﬂ@atlmds W@re ®t@my®dm bhnygoplesmé- iﬁl@e The cells were

conce e test co I
mifdtied o) g@ﬁ@n&é} i AR ‘PWﬂgég%eh ?@ ééfe]?{ 5,50
unf@y/hit @xpednhyeikba?s @ﬁﬂlﬁsﬁnﬂ@éﬁcilm li\hdﬁlﬁﬂlbkﬂleﬁ at 37Cria 6% a9..
concentrations of the test conpou Cell _viahilit

Adhgreni sdllsswd dwqﬁ@teéwﬂmoaﬂa’ie@ trigpsie a%@@%x@%lwebowate buffer

LRI S B RS SRR B8R i
for 2, 3 or 4 days and the viability of the cells was

r{Pas red using Al amar blue. LnCAP Cell Cytotoxicity
concentrations of the test conpound added

to LytAR cal CstotdkigGwy ture for
Alamar Blue assay. MM1.s cells (50,000/well) were incubated for 72 h with

increasing concentrations of the test compound. Alamar blue was added to the wells and
fluorescence measured 4 h after incubation at 37°C.
SKBr3 Cell Cytotoxicity

SKBr3 Cells were incubated for 72 h with increasing concentrations of the test
compound. For the viability studies Alamar blue was added and wells read after a6 h
incubation.

MDA-MB-468 Cell Cytotoxicity

MDA-MB-468 Cells were incubated for 72 h with increasing concentrations of the

test compound. For the viability studies Alamar blue was added and wells read after 6 h of
incubation.
MV4-11 Cell Cytotoxicity

MV4-11 cells were incubated for 3 days with increasing concentrations of the test

compound. Cell viability was assessed using an Alamar blue read out.
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4 days and the viability of the cells was neasured

using Al amar blue. Exanple 8 In Vivo Analysis Multiple
woh@oomoModel The effects of the test conmpounPCTVER®06/027113

studied in a human multiple nmyeloma cell |ine

RPM 8226 in male SCID)NOD mce. In this study, nmale

nt ed subcutaneously with RPM - 8226
ceI IM&MI s). Wien the average tunor size
r eagdwsd cbAOwWRBinci@atdaBlith M@fe@smsgne&wéh&atﬁﬁﬁ lo@ ARGedt @ompound.

treatment groups (N=10-15/group) to receive either
Cellehiltiliy WG ssassast using & Abmaphlugsessr@dt e, 2.4 nM EDTA

adj K 00 ny/ kg (300 ng/nRk) of the
testlé—%cgfbj598 I?C 8to§3fc1t ecutive days per week. The
t estinatasing @noentutiohecbRthesest exhpating tves adde:mtbrSKAMEIuQB yells in
]SSIV) via the tail vein P a volune o

cu

53 rretret ays @nd thegmghility of de cofig @fﬂéﬁ?%l}fng ypg Alamar blue.
Sacrﬂﬁdﬂeéeﬁgﬂtoﬁétigays and tunor vol unes conpar ed.
Br eas rci nona el A study was perfornmed in the
MDA IMBe 68 ixmeastations f the ket caxojedunt addebtedsiGAR cells in culture for
bili of .the onpound to, redu S utaneous
4 igihand ol T oS S8 e R e AR S s o i ce
were i nplanted subcutaneously with MDA- MB-468 cells (1

x 107 cells). Wen the average tunor size reached 100
ledni mal s were random y assigned (N=10-15/group) to

foll ow ng treatnent groups; vehicle or the
In V3% anal 5 und at 100 ng/ kg (300 ng/n2) tw ce weekly
everMuMm&IMva]bmatl\&sdelartl cle or vehicle was
adm ni stered .i.ntravenousl I via the tail in a
vol &% eeﬁm@ ) ﬂ}ﬁ_tewempawﬁfw% \r%ndéw ug@@dﬁﬁ&lp{%’é%ﬁ)loma cell
l1n§ﬁ@1\@1" BIRd 9 MAE SC@EN obikied ﬁfﬂn%rsnﬂdégnﬁﬁe\/ﬁlc@ Rétrd HARlhnted

vol unmes conpared. Ovari an Carc| nona A study was
supartdinsonyy with RINEI-8RZB/cBlsdl arli0A pelimp Uy beix theayerage tumnfaélze reached

10f BB ARt Srsprornl e B LB Rl EEH Pt receive
eitbéihyeiidde (SOGEME rEte] SPMM hedrtatd) o Ut @NVEBDTIAYadstdil tsma 8) or 100
cells (1 x,107 cells). Wen the average tunor siz

mg/ka (HOmyn) ehthe tesh Porpainddhise Pamwﬁ\gﬁ days perieepk Ehe test article
ortvéﬁﬁfe%&t atd%lé&?feéged(lm: &\%n&é%? QIQH Ria 08 t£5iPE&h ¥fa FALARTF 0.2 mL over

approximately 20 seconds (sec). The animals were sacrificed after 45 days and tumor

volumes compared.

Breast Carcinoma Model

A study was performed in the MDA-MB-468 breast carcinoma model to assess the
ability of the test compound to reduce subcutaneous tumor burden. In this study, female
nu/nu athymic mice were implanted subcutaneously with MDA-MB-468 cells (1 x 10’
cells). When the average tumor size reached 100 mm?®, animals were randomly assigned
(N=10-15/group) to one of the following treatment groups; vehicle or the test compound at
100 mg/kg (300 mg/m?) twice weekly every week. The test article or vehicle was
administered intravenously (IV) via the tail vein in a volumé of 0.2 mL over approximately
20 seconds (sec). The animals were sacrificed after 120 days and tumor volumes

compared.
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100 nmg/ kg (300 nmg/ n2) twi ce weekly. The test article
or vehicle was adm nistered intravenously (1V) via the
wao ad07/00®dn in a volume of 0.1 nL over approxi neCEU$2000027113
seconds (sec). The animals were sacrificed after 88
days and tunor vol unes conpared. Miurine Lewi s |ung

node|l A st udy was E%rfor med in the nouse Lewi s | ung
modedY ility of the conmpounds discl osed
her e{ &u& Wragﬁéi@@mﬁﬁtlﬂ t&@@@(l@&%&*ﬁnﬁﬁm@é x&&Hg@ﬁ’ﬂm@&el to assess the

wel | nci dence of |ung netastasis, hi
abBity quth@fqassmrﬁpmndao miuee subpuanc@xs tempcurders dmlsthy swdtyhfemale

I un cells. 6 cel
gl Hes Bttt G ARrohib v SR 6N eE PRI B coto
WHET e b g Sk §étRHed OO g’ f alieMivige fahaaﬁltsem.:lslgned to
groups: vehicle and Conpound 2 75 ng/ N2 Mon

trogienmé stoaps Aol (=1 3/geapp) myel’rwﬂ@r @%P%sthe r-‘_fef& Pprewné at
108 ?@f ? é %/n}1 Xéw@&l& l&eé? fart fiSat \Véﬁ{bﬁ%w@ Sarhfskered
ar C e tal

e was nlstered Vi a vel n
inﬂraWeﬁouasw (.IM) viaf th@ tadl welin mmvolamp bﬁ@]lrmL el §r PProxdmatelfhd seconds
' t unor

ani s .were sacrifj afte s an

G5 hedrite VB AR AT M e e
ver e pghd P&B tydombpyse PC- 3 prost ate xenograft nodel s
to assess the abiTity of the test conpound to reduce

subdustadgwvias pedororedin t@emow Levds gk sncalgkietasenss the ability of the

cogﬁgg?cga&lﬁ?sggh%r/%ﬁﬁt%%(ﬁ b uggﬁtg%e%&s ur%;éﬁe u{r&]ea'\ a%Well as the
inG 88y bARBEUSt¥stadid, rInli’lﬁs 3tu@? Id59B(/6 hi¥e W6ré iipldnsdd subbreaneously
the average tunor size reached 100 m8 aninals were

withaheysisilyngesdls @hédo erlis). c Wi Hie ayFEEp SpNEsiZs.reaghsd d éﬁ!}m

g O 0SS R SR PGB e o

vehiest andrGompamndr2 Teipmi’dMonadnyatifodnesinyg pedl Friday (MWR) :icmd 3 cycles.

Eaff s e P S TS ot Fr et Beirailo I R8O LR T f JeBiEfe was

adﬁf?xluk't%Feﬁ iOMRAiEdein/h 8 96RAR HOUIMI VRRr BSprbatiiRdy B0 sdd)iThe
nodel to assess the test conpound in conbination with

anithas steemsdarificat aften 26 dagrepndttemer volnmehiwsrescomppraslepar at e
grog&g gf %OC 15 gn ce each were randonmy assigned to
r ecet the test conpound 100ny/ kg (300ng/ nR)
t Wi cByvo\sialiiey weﬂ'e’ﬂp@fo&?x&led & mehdeP -3 prow@itaRincpnafemotelk ky/assess the
or caonbination ofthe test conmpound with Taxotere. The

abili{y phibs tow cempetnd toirediige sehcatancans{yper Awder anppingle agent or in
cotBitiBR A R Gfstandard of care. In both studies male nu/nu athymic mice were

implanted subcutaneously with PC-3 cells (1 x 107 cells). When the average tumor size

reached 100 mm? animals were randomly assigned to treatment groups (N=10-15/group).
In the first study mice received either vehicle, the test compound 100 mg/kg (3 00mg/m?)
twice weekly. The test article or vehicle was administered via the tail vein in a volume of
0.2 mL over approximately 20 sec. The animals were sacrificed after 64 days and tumor
volumes compared.

A second study was performed in this model to assess the test compound in
combination with the standard of care, Taxotere. In this study separate groups of 10-15
mice each were randomly assigned to receive vehicle, the test compound 100mg/kg

(300mg/m>) twice weekly, Taxotere 5 mg/kg (15 mg/m?) once weekly or combination of
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Exanple 9 Biological Results The results fromthe
bi ol ogi cal activity analysis of the hydroqui nones of
wo b@7iogppent i on are presented bel ow All val uesP&r/@Es2006/027113
expressed as the nean SEM Data anal ysis consisted of
a one way anal ysis of variance and if appropri ate

foll owed b t assess di
(1, G B OUR PR HSCAT RS B P E LAy 50 daye e thmor
Vol @efpafkasi gnificant at p < 0.05. In Vitro Results

Cel | Line Compound 2 (ECsn) 17-AAG (EC(tm) MM . s 307

nM 306 nM SKBr3 32 nM 34 nM NMDA- MB- 468 335 nM 356 nM
EE&% 25 nM 38 nM K562 29 nM 50nM SK- MEL-28 200 nM

73 nM1In Vivo Results Cell Line % Tunor G owth

Bi&oual Rekulte Vehi cl e Conpound 2 Conpound 2 + Taxotere

RPM - 8226 71% NMDA- MB- 468 76% SKOV- 3 Q%ﬁyﬁ/\n ung

Cel |Tma%uﬁ@ﬁ@n5@%bsqiwpﬂ&m§@b%nab@ rogHinepes ahthe
indetib B CRUIRABW SATRRUD Sre2xpsitlal ALY SBM. Data analysis

consisted of a one way analysis of variance and if appropriate followed by Dunnets test to

assess differences between vehicle and treatment groups. Differences are considered

significant at p <0.05.
In Vitro Results
Cell Line Compound 2 (ECsq) 17-AAG (ECsp)
MMl.s 307 nM 306 nM
SKBr3 32 nM 34 nM
MDA-MB-468 335 nM 356 nM
MV4-11 25 M 38 nM
K562 29 sM 50 oM
SK-MEL-28 200nM R
LnCAP 73aM e

In Vivo Results

Cell Line % Tumor Growth Compared to
Vehicle
Compound 2 Compound 2 + Taxotere
RPMI-8226 1% e
MDA-MB-468 76% e
SKOV-3 59% e
Lewis Lung Cell 60% e
PC-3 50% 84%
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EQUI VALENTS &l NCORPORATI ONBYREFERENCE It i s under st ood
that the exanples and enbodi nents descri bed herein are
wo eoo7iobdoost rat i ve purposes only and that vari ORGT/US2006/027113
nodi fications or changes in |ight thereof will be

suggested to persons skilled in the art and are

included wi.thin the spirit uro iew of this
apmgh§§$¥¥&ﬁﬁﬁL%%f ﬂ&i?kA4§9g) CHELd claims. Al of

t he dénj% ougdtents and U.S. patent apglication
publicatirons cited herein are hereby expressly
|ncdkpmﬂmmé@ by reference in their2&mVirety. What is
clal 1. A nmethod of treatin abnor mal
COﬂ&ItIOF§In a manmal , conpri sing ?ﬁgﬁ%tep of

adm nistering to a manmmal in need thereof a
therapeutically effective amunt of a hydroqui none
ansanyci n conpound, wherein said abnormal condition is

EQUEEGALENGS Sl VEORPARATTAN Bph REFERENGHal t r ansduct i on
pat qy\%)l{lnﬁgmgfo%h?lgat *Eﬁ’e ﬁm?iets ahh 1%%8(118‘?6 &gcrfﬁ%'d % l?grg for
claim erein sal norrm con N 18 se

illhigtaatvé pepgsed ld)lal}CﬁfdlSthsttVaﬁgu@fnoﬂiﬁShMto@ Shangeﬁ hﬂlght thereof will be
presence of one. or nore nast- ast hna

suggest gy pserTIAlddn dh BhIR 4 Fiucded WG e ST aLG R of this
ath@itl%h Ind %b%% Qi ﬂlesﬁhgmﬁ@r&%ﬂ@l AGUFgid UQSP phitnts I&ﬁd U.S. patent

resence one re gastrolntestinal “stroma
applicatios puuhcaAonEmtﬁddleodm tredmtdbygexarassly inpormirated bamfm@nce in their
g[ order in a mammual, conprising the step of
‘nistering to a mammal in need thereof a

therapeutically effective anmount of a hydroqui none
ansamyci n conpound. 5. The nethod of claim4, wherein
said nmyeloproliferative disorder is selected fromthe
group consisting of essential thronbocythem a,
agnogeni ¢ nyel oi d net apl asi a, pol ycythem a vera, and
hyper eosi nophilic syndrome. 6. A nethod of treating an
abnormal condition in a mamal, conprising the step of
adm nistering to a mammal in need t hereof a
therapeutically effective anmount of a hydroqui none
ansamyci n conpound, wherein said abnormal condition is
associ ated with an aberration in a signal transduction
pat hway nedi ated by PDGFRa. 7. The net hod of any one
of clainms 1-6, wherein said manmal is a human. 8. The
met hod of any one of clains 1-7, wherein the node of
adm ni stration of said
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hydr oqui none ansamyci n conpound is inhal ation, oral,
i ntravenous, sublingual, ocular, transdermal, rectal,
wQo agiedop7 t opi cal , i ntramuscul ar, intra-arteriBCT/US2006/027113
i ntrat hecal, subcutaneous, buccal, or nasal. 9. The
nmet hod of any one of clains 1-8, wherein said

drogqui nane ansanycin conpound is represented by
Wﬁ%ﬂﬁﬁg‘é‘mﬁ%‘r the free base thereof; wherein

i ndependently for each occurrence: Wis oxygen or
sul fur; Qis oxygen, NR N(acyl) or a bond; Xis a

1. conjAisthedisd ssatfe an Pmarmelcendition in 4 mapweaht eopnsisig the step of
R far ¢ .occurrence.is_|j :
the BT uBh 6 LR B re A A AR S Afount of o
het exayaineat kidamysinaddmpoundetler€in kil abagithal condition is associated

heteroaral kyl ; Rl is hydroxyl, alkoxyl, - R8, .. ..
- mo@lg@gqbe%’/wmgpé ir,ansdég@’?aajl?v)égy medl%é(d%)y a cKit kinase.

- OCRMGRIENE i, A b@é'?% 336lc£d £8m th

2 hydr%en, al ky jBilnolr’ vg{r\ég%ﬁ%é ag?&%lf anri F22n 1t akgn i e grotp
t ogebhsistingadfomaytosiytdsist the peasetneniiooe whinote mhsycel temors, asthma,
bondedq, ..represent -(C=0 -,. -(CNOR) -, -(C=N-NHR)-, or
-(CE I%l@r;g ﬁésoéfﬁed%“wlér%ﬁ ‘i ndependent |y sel ect ed

3. f 1 OMHeRBtHE PHICISAN S, I volldr &8 Al aBiEHRO8Fhdiidii the PredeRBy bf one or
al kynyl, aryl, cycloal kyl, heterocycl oal kyl, aral kyl,
het er@rampstroipfestmabsiramalyimorsnd - [ (CR2) P] - R16; or R3
takep t ther wt r {4 - e

ot Rty o fsette SriioRER IRy et SHERRAE comprising the
sel edpad atimbistehigg @ Ompmeen & sded nigeredf aHherapdtytically effective
aral kyl, and a grqup having.the formula la: |1 a
whe rfBignRata ydro@iaeneaisypYdn ey from t he group

5.c0Nn ISF In%trhé)cﬁocp{)f Q¥ 298brei g%ihigﬁyel(_;}%gﬁf@ﬁikfe dBLKRX W selected from

aryl'oxy, acyloxy, am no, [lam'no, arylam no, .
acy|thergmoop censdtioglodwsseotialiimombocgbsthtahagnogesic buysetiil dretaplasia,

carboxyl ,, ni.trile, - CORLS,. 218, -.N(R18) CO2Ri 9

"SR eR berey i PR ST R GO (R
6.8) ( R ethcdnst trediZEuM SREAEN@hNition BPa afaehnl, enpri@idihe step of

hydrogen; or R6 and R7 taken together forma bond; R8

i s IdeEreigerng i kyemmgl kengad therped mitaprapeitipally effective amount of a
cyc lh%o@ﬁknong %MX’P&O%O%XH,’ wl"i‘crr@ikléwd’abnormal condition is associated
with an aberration in a signal transduction pathway mediated by PDGFRa.

7. The method of any one of claims 1-6, wherein said mammal is a human.

8. The method of any one of claims 1-7, wherein the mode of administration of said
hydroquinone ansamycin compound is inhalation, oral, intravenous, sublingual,
ocular, transdermal, rectal, vaginal, topical, intramuscular, intra-arterial, intrathecal,
subcutaneous, buccal, or nasal.

9. The method of any one of claims 1-8, wherein said hydroquinone ansamycin

compound is represented by formula 1:

49



10

15

20

heteroaryl, heteroaralkyl, or -[(CR2)P]-R16 ; RO is
al kyl, al kenyl, al kynyl, aryl, cycloal kyl,

whedognawytl| oal kyl , aral kyl, heteroaryl, heterorCHUK3006/027113

-[(CR2)P]-Ri 6; R0 and Rn are each independently
sel ected fromthe group consisting of hydrogen, alkyl,
al kenyl, al kynyl , aryI cycl.oal kyl, heterocycl oal kyl ,
ar al kyl , heteroaryl he‘te{ ral kylé and -[ (CR2) P] -Ri
6, or Ri and Rn take@gzt ser wth the nitrogen to

?i ng; R2is
het er oar al kyl ,

optional ly substituted
al kyl, al kenyl, al kyny
het er ocycl oal kyl, ar&bkyl
or -[(CR2)P]-Ri 6; R 3 and e i ndependent |y
sel ected fromthe group— g of hydrogen al kyl ,
al kenyl, al kynyl, aryl, Reycte@l Kyl , Ohet er ocycl oal kyl
aral kyl, heteroaryl, heteRpar& k9t% and -[(CR2)P]-Ri 6:
or R13 and Retaken together wi th th@ Rirt rogen to which
they are bonded represent a 448 meRber ed optionally
substituted heterocyclic ring; R 6 for each occurrence
is Hnd@p&%d@mtﬂyﬂ@é]ected fromthe group consisting of

hyd h N( R18) COR19,
B %%“cg% Iy f‘faﬁ((%f’ﬁr%n%%ﬁ = s(a) )CO\I( R 8) (R 9),
Oq\@lﬁ\léﬂ'g%h(oﬂsulﬂir, - SO2N( R 8)(Ri9), -N(Ri 8)(R19),
-OC(O) ORi - COOR18 O)N(O‘D(R|8) -05( 0 2CRi 8,
S(O@brartyEen, BB GEr) o8

T ?*“%E%%ﬁgﬁ%%%gn@%u%%@k% o) Pl

[ nddi)ﬁmdsacit bgcuﬂehms édlleperaientih ecleptalifromdhs goup kgnsadting of

L iRgroEenaEY oy alion Pl FeRietivn gkt Ridorgh it dteroaralioy
OCCUugfig !119&05(?1 hlk@lﬁﬁef@@(@)k)é %ﬁ(@t}@ﬁg UCQGDNREQRQ 0OSO.R 2,

consisting o drogen,  al Ky, afyl cycl oal

het MMQWBR&K@NRW&%W@&%%M Ro ssdwdrogen alkyl, or aralkyl;
gez_ec%(iﬁga%gg/z é%}{e&;? %%1?%1 g gle)rrl]g \tN&E %tlehceelrfbovr\lA f r\]Nhlch {h%? taleeso%ﬂaed |
represent -(C=0)-, -(C=N-OR)-, -(C=N-NHR)-, or -(C=N-R)-;
R; and Ry are each independently selected from the group consisting of hydrogen,

alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl,
heteroaralkyl, and -[(CR;),]-Rie; or R3 taken together with R4 represent a 4-8
membered optionally substituted heterocyclic ring;

Rs is selected from the group consisting of H, alkyl, aralkyl, and a group having the

formula 1a:
O Rq7
Z Ri7
R¢7 Rq7
R17
1a

wherein Ry7 is selected independently from the group consisting of hydrogen,
halide, hydroxyl, alkoxyl, aryloxy, acyloxy, amino, alkylamino, arylamino,

acylamino, aralkylamino, nitro, acylthio, carboxamide, carboxyl, nitrile, -COR3, -
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substituted ring; RO, R2i, R22, R24, and R25, for each
occurrence are independently al kyl; R23 is al kyl,

WO a20h007 CHO, - COOR18, or -CH(OR 8)2; R26 andrP@R¥S1006/027113

each occurrence are independently selected fromthe
gr oup consisting of hydrogen, al kyl, aryl, cycloal kyl,

Egt g% ﬁ@]lﬁléy(g(ﬂﬁf hé@@g\é@ef@igﬁ Q%l&ﬁ R ry at a

st er.N@mgm(@)N@m{g){qufanﬁocmé{)aheiermme Ror Sor a
m xture thereof and the stereochem stry of a doubl e

bondRarfig Ryarebesh hydiggen; onReend B takep &ﬂet e ﬁmn/:a beitdhod
of tlisgelghﬂf&?g& QH(& {eﬁ ] Etﬁ(?ﬁ}gl Xlﬁd%‘lﬁﬁlgﬁlc het€ 1bat c{i‘lgaralkyl

t he "st ep” of “adm nee er eof
a t Mheteaqeeyit hetaﬂola;allgﬂjc&ct(ﬂka)paﬁwnt of a hydr oqui none

o s g rityE MBS lyst) ok Ry Reike RGP e dpteroary

tr anget-hiIRpL g@lm |edi ated by a nutant protein. 11.
A nethod of "frea |g§ a hyperprollferatlve di sorder,

conptib sid B tahe cashdpdapendanthy selseted fom the geovpenensistingrof hydrogen,

ny arBo et AT, ERF Ssfdlit s Eb ot LR, RloBary,

hy peepsdraik e, atd l{@Cl’di)ﬁCquecSr Ri$§ aﬂ@RﬂQaledgeﬂhdr Rviginthe mtro gen to
aberratl on | n a Si transducti on%{)at hway medi. ate

by aVth repEgReRt; 2otS pResRlsr ot optipna gqugwﬁggxeterocychc

q_in%tm 11 vvhere| n said protein is selected fromthe
group éon3|st|ng of EGFR, VEGFR, Flt-3, Her-2, and
b- R&,; islBkyl Tdlkernpbt dilophyb faryd] @ictnaliy], hmtmoceylctoaﬁ@ﬂ ciralkyl, heteroaryl,

di s rder i el om t he group consisting of
efﬂr%alﬁl;@fBﬁj?&ggﬁf%mnyel oid | eukenia, the presence
of qtn LERRY, 28 @acﬁelﬁaép@hagnﬁ%bl@&ed FlohPile Igrcw&hsmmge@ﬁ{ydmgen

cancer, non snal ng cancer, renal

car callndmékenyialaaﬂmh arsémycma&sd detsrecyatoakyl, @nalkyﬂhbeteroaryl
nmet of rei.n ' [
e B IR L e A Db e

di sayidel theg@rgdnsled eepidrentsd 4%@ n@émmlm ovtionely Bbstituted heterocyclic

manmal in need thereof a therapeutically effective
anodft® of a hydroqui none ansamyci n conpound, wherein

sai & hynenpr Qldutehad is Yﬁeﬂ&%ﬁﬁ? telbded from the group consisting of
hydrogen, hydroxyl, acylamino, -N(R;5)CORj9, -N(R13)C(O)OR s, -
N(R18)SO2(R19), -CON(Ri5)(R19), -OC(O)N(R15)(Ri9), -SO2NRis)(R19),
-N(R18)(R19), -OC(O)OR;3, -COOR;3, -C(O)N(OH)(R13), -OS(0),0R;3, -
S(0)20R;s, -OP(O)(OR15)(OR19), -N(R18)P(O)(OR15)(OR19), and -
P(O)(ORi5)(OR19);
pis1,2,3,4,5,0r6;

R;s for each occurrence is independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and
heteroaralkyl;

Ry for each occurrence is independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and
heteroaralkyl; or R;s taken together with R;g represent a 4-8 membered optionally

substituted ring;
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associated with an aberration in a signal transduction

pat hway nedi ated by a fusion protein. 16. The nethod
w@poocloagont 15, wherein said fusion protein is seCBHUSHA6/027113

fromthe group consisting of Bcr-Abl, Tpr-Mt, and

Runx!| - Eto. 17. The net hod of claim 15, wherein said

di sorder is chronic oid | eukemi a. 18 The t of

cl aifn 151, Reg, 2&@“‘1?@5 eeta%‘il ACCUEieRCe AR HddePs e’éﬁmﬁl?fﬁﬂ

19. A, iR d cof, 0, e@ﬁmgc@dwp%& PeR(ORRSAL T ve

di sorder conprisi’ng the step of adm ni sferlng to a

manRab andRpefededch erapfenge amendqpendqndalselycted frent the group

gg%g%i}% S)Ifgzgr&?og aﬂvg,ea&yn %aﬁfqﬁ h &Jcrl]%{llglgh lﬁcﬁp geteroaryl

abenndhb@fbakdlcyd; si gnal transduction pathway nedi ated
by a client protein of Hsp90. 20. The nethod of claim
19, ahdreebolyte stereodhemistiyras e stereqgsnis spriet @igforpwimlimey be R or S

Ty e L M
19 oernixffe thetwefei n said mamal is a human. 22 A met hod
of treati a hyperproliferatjve.di sorder, risin
10¢ he ATEHIOO FeRIHE & REreTHG e tYe SSoHIER SORTSEE PhEFRET
a tharaRautihed 4 ﬂlaﬁfn{a@ &t héé@ RGBS th&fapéhtf&miﬁ? S48 Aount of a

ansanyci n conpound, wherein said hyperproliferative
dis dryquums»nasmmyame@nwouhd,mlmmn @hid hgp«:remlé@raﬁvmﬂder is

N SRt P8 B R Sl st s s% P Rl py o e
rm teins @ human. 24. The nethod of any one of clains

10- 23, wherein said hydrogui none ansanyci n, co ound is
11r epréegeticddfipating shiyperarolifrativiedlivordss, qoaupaisingehe siep of

wher

o ﬁ ik st@H%’?o”Q&%Wal ﬁ&{{ﬁﬁ%{é} @fﬁc@éfaﬁaﬁﬁgll%\édffégﬁéﬁﬂl%ﬂm ofa
con Jhygﬁtqanbas ensafnyairploaipoaaéuthereihlsyiddypeptdiftratiecdidorder is

R for each occurrence is independently selected fro

t he T6IRELBIR Ao phsiEptign 11?198%856@“ Ppa@ J%Y a mutant
het aglcgpfu%ﬂlgry roteédt.al kyl , heteroaryl, and

heteroara kyl ; 'S hydroxyl al koxyl, -OC(O) RS,

12. OC(Tbe@mghod Q:ﬁ(l@)ﬁ\ll:a Gfkerein Siﬁﬁmlﬂ is selected from the group consisting
of EGFR, VEGFR, Flt-3, Her-2, and b-Raf.

13.  The method of claim 11, wherein said disorder is selected from the group consisting

of multiple myeloma, acute myeloid leukemia, the presence of at least one
gastrointestinal stromal tumor, breast cancer, non small cell lung cancer, renal cell
carcinoma, melanoma, and prostate cancer.

14. The method of claim 11, 12, or 13, wherein said mammal is a human.

15. A method of treating a hyperproliferative disorder, comprising the step of
administering to a mammal in need thereof a therapeutically effective amount of a
hydroquinone ansamycin compound, wherein said hyperproliferative disorder is
associated with an aberration in a signal transduction pathway mediated by a fusion
protein.

16. The method of claim 15, wherein said fusion protein is selected from the group
consisting of Ber-Abl, Tpr-Met, and Runx1-Eto.

17.  The method of claim 15, wherein said disorder is chronic myeloid leukemia.
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-OC(ONHSO 2NR I 3RH, -NR 13R 4, or halide; and R2 is
hydr ogen, al kyl, or aralkyl; or R and R2 taken

wo ogebmn? al ong with the carbon to which t heyP@r/®s2006/027113
bonded, represent -(CGO-, -(CENOR)-, -(CENNHR) -, or
-(C=NR-; R3 and R4 are each independently selected

18;{ E;‘}Qﬁtﬁrﬁ?@tﬂq&fpclconﬁ Z% %70{@?% rogE al ﬁl al kenyl
19het e PRI of REAIE, }?eﬁ%bhfe?d't‘ﬁe 'dis()%%)c%}npﬁsm% th@éteﬂf@f

taken toget her vvr 4 represent a 4-8 nenbered
o pt |admanstynsgrtwt mamrredj nh@qeé tlenrgaf]a therapergically ¢ffective amount of a

edfromth rou con
ar aI roqulélﬁae gnsa oHIé , \ﬂgrél 2 rs%&h?@rﬁ%o'f%férgtwe disorder is
whe ragdoiakidavitls ais %@@h@ﬂ in neigpgnchasticyioh patvhieediaddby a client
consi st ng_of hydrogen hal i de, hydroxyl, al koxyl,

ar ypsxgin oddHm8%y, ani no, al kyl ani no, ar yI am no,

acyl@y Lt O I ]
202 oSN TP Qi e SRR oy
- OC(cOhiKtRP((RKI) telondriESHFORRUBIP2, Met, FAK, RIP, PLK, and NPM-
-N(R18) C(O N(R18) (R19), and -CH2O heterocyclyl; R6 and
R7 bot h hydrogen; or R6 and R7 taken together form
212 bondimdhdSofIAROOLE 2@|\n}h)éfe-1n ik 8idMimal 3 KMiMhn, aryl,
cycl oal kyl, heteroc cIoaIk , aral kyl, heteroaryl,
22het €k mtlmdwnrea@tg afl/ erm di Eir,scommwng the remgf |
al k

et dbRllG i VPR &Y reed'%ﬁerg OBty BB Slountota

R11 }@rﬂﬂ)qaﬁ@he hﬁ@ﬁ@@ﬂﬁﬁiﬂiﬂo}ﬂn@ abmélﬁdalﬁﬂ@mmhﬂlfgﬁﬁvmdlsorder is
consi sting of hydrogen, alkyl, alkenyl, alkyn aryl,

cycraé%rrcrawd Wmﬁer%elyéplﬁaqeﬂﬁom télﬁ@rwr Oonﬁétr%% a%?syrm Akt, Her2,
het kaﬂ -[(CR2) P] -R16; or R10 and R11 taken

t oget ér vvlth lp e nitrogen to which they are bonded

23r eprEmandthed df Gaine?d)evheccinpdid onaihyl is abstat.ut ed

247 IR EhiSotam b Btz B0 Wyeis Sl Hogfoatibhe wnsamycin

het ebaRbihd isHefes@tdddkiptmuian: - [ (CR2) P] - R16; Ri 3 and
R14 are each independently selected fromthe group

consi sting of hydrogenR4’ RVl ,  al kenyl, al kynyl, aryl,

cycl oal kyl, heter ocyr&l3 awal yl, heteroar yI ,

Ros

Re
Rag
R7
Rz Q O
N—Rgy7
1 Ros

or the free base thereof;

wherein independently for each occurrence:

W is oxygen or sulfur;

Q is oxygen, NR, N(acyl) or a bond;

X is a conjugate base of a pharmaceutically acceptable acid;

R for each occurrence is independently selected from the group consisting of

hydrogen, alkyl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and heteroaralkyl;
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het eroaral kyl, and -[ (CR2)P]-Ri 6; or R13 and R14
taken together with the nitrogen to which they are

whoewdeworepr esent a 4-8 nenbered optional ly subST/US20€027113

heterocyclic ring; R 6 for each occurrence is
i ndependently selected fromthe group consisting of

2?3%%%*/ 51 et PCONRe b TP g SbiRe

@C@Nlﬂgs Uz%g %ﬁ Ry (hjg_l)ﬂc(e'qiﬁa Ry Is"l’((%h%eﬁ Pal@l, or aralkyl;
S( O)czm a8d RoGiXen)t¢ gmlexg)lpwgy\ tha qng@g,) p;(h@b( ey i@)l(omi‘@d

n%@%?eﬁp@oé?ﬁﬁ?@ ?ﬁ)"s ﬁﬁd‘ﬁ?}endintﬁy siel ect ed

f ro R4 £ Ry Q¢ @a&QE@ép‘éhdldi\ﬂl}(/@Elebtyd fregethe gadupydonsisting of hydrogen,
cycl oal kyl , heterocycloal aral kyl , heteroaryl, and
het erlodr kel allpmyl, pal, @@m lisbdistaresteloafi], aralkyL héteroaryl,

e S R R B D

ar aIrhgahberb@bpmcmatlyIsubsﬂihdethemowlmlrkggt or Ri 8 taken

together with R 9 represent, a ona .
e A fiRg: thpgty upﬁ?PSlstF@?fgfhgﬁﬁ?ﬁ iy gn4 S P tupgving the
oCcCUhLRMGaaqar e i ndependently al kyl; R23 is al kyl,

-CH2OH, - CHO, - COOR18, or CH(CR18)2 R26 and R27 for

each occurrence are i ndepery en17y sel ected fromthe

group consi sting of hydregen @ 17 aryl, cycloal kyl,

het erocycl oal kyl , aral kyl, h paryl, and

het er oar al kyl ; and t he abRn utg stRey eochem stry at a
stereogenic center of fornula g, smay be Ror S or a
m xture thereof and the stereochenm stry of a double
bond nay be Eor Z or a mxtuf% thereof. 25. The

th 180Ys Li%tedflin I};y@hd@ﬁtl% Rnfid ﬁ&f&msm &t tydrogen,

Sald rquInone ANSamycl n ompoun

17- alhdhylb,dmdmyl?alldmybtat‘bdw ﬁ@yl@;iy,diﬂﬁleraﬂg@mianwbeO

or & Qrpa?nrnrlrg Ca?a {}Iflgr%lull n Ao egy}l Pc! Card %;(gmltdlg ecra(raboxyl nitrile, -COR 3,
CO2R 18, -N(R18)CO2R19, -OC(O)N(R15)(R19), -N(R15)SO2R9,
-N(R13)C(O)N(R1s)(R19), and -CH,O-heterocyclyl;
R and Ry are both hydrogen; or Rg and R taken together form a bond;
Rg is hydrogen, alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl,
heteroaryl, heteroaralkyl, or -[(CR2)p]-Rie;
Ry is alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl,
heteroaralkyl, or -[(CR2)p]-Ris;
Ry and Ry, are each independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl,
heteroaralkyl, and -[(CR;),]-Rie; or Ryp and Ry taken together with the nitrogen to
which they are bonded represent a 4-8 membered optionally substituted heterocyclic
ring;
Ryz is alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl,
heteroaralkyl, or -[(CR2),]-Ris;
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26. The nethod of any one of clains 1-8 and 10-23,
wherei n sai d hydroqui none ansanycin is the

whg@roehbori de salt of 17-allyl am no-17-denet hB&pUS2006/027113
18, 21 - di hydrogel danamnyci n.

25.

26.

Ri3 and Ry, are each independently selected from the group consisting of hydrogen,
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl,
heteroaralkyl, and -[(CR2)p]-Rig; or Ry3 and R4 taken together with the nitrogen to
which they are bonded represent a 4-8 membered optionally substituted heterocyclic
ring;

Ry¢ for each occurrence is independently selected from the group consisting of
hydrogen, hydroxyl, acylamino, -N(R;35)COR 9, -N(R15)C(O)ORs, -
N(R;5)S02(Ry9), -CON(R;5)(R19), -OC(O)NR,15)(Ri19), ~SO2N(R15)(Ry9),
-N(R18)(R19), -OC(O)OR3, -COOR3, -C(O)N(OH)(R1s), ~OS(0)20R s, -
S(0)20R s, -OP(O)(OR15)(OR19), -N(R15)P(O)(OR15)(OR19), and -
P(O)(OR18)(OR1y);

pisl,2,3,4,5, or‘6;

Ry for each occurrence is independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and
heteroaralkyl;

Ryo for each occurrence is independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl, and
heteroaralkyl; or Rig taken together with Ryo represent a 4-8 membered optionally
substituted ring;

R20, Ra1, Ra, Ros, and Rys, for each occurrence are independently alkyl;

Ry3 is alkyl, -CH,OH, -CHO, -COOR3, or -CH(OR3)2;

Ry6 and Ry7 for each occurrence are independently selected from the group
consisting of hydrogen, alkyl, aryl, cycloalkyl, heterocycloalkyl, aralkyl, heteroaryl,
and heteroaralkyl;

and the absolute stereochemistry at a stereogenic center of formula 1 may be R or S
or a mixture thereof and the stereochemistry of a double bond may be E or Z or a
mixture thereof.

The method of any one of claims 1-8 and 10-23, wherein said hydroquinone
ansamycin compound is 17-allylamino-17-demethoxy-18,21-dihydrogeldanamycin
or a pharmaceutically acceptable salt thereof.

The method of any one of claims 1-8 and 10-23, wherein said hydroquinone
ansamycin is the hydrochloride salt of 17-allylamino-17-demethoxy-18,21-
dihydrogeldanamycin.
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