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METHODS AND COWMPCOSI TI ONS FOR TREATI NG CHRONI C
LYMPHOCYTI C LEUKEM A FI ELD OF | NVENTI ON The invention
w0 200a8E5T n general to treatnent of chronic-| yr@hos3on$/e39816

| eukem a (CLL), particularly to the treatnent of
aggressive CLL using HSP90 inhibitors; nore
particularly to the treatnent of CLL using ansanycins,
e.g., 17-allyl am no-]7-denet hoxygel dananycin (17- AAG) .
BACKGROUND The fol |l ow ng description includes
INIE PHOBS D IRNIPOBYITOR SR TREATING ORIRGNITH, VIgIPHOC Y TIC
present invention. It ismotERmaadm ssion that any of
the information provided herein is prior art or .
rel evant to the presently clained inventions, or that
any publication specifically or inplicitly referenced
is prior art. The course of chronic |ynphocytic
| eukem a (CLL) is variable. In aggressive disease, CLL
cel'l s usually express an unnutat ed i nmunogl obulin
heavy-chai n vari abl e;regi VH) and a 70-kD
zet a- associ ated prot ﬁ%%@gﬁﬁi‘\%}gr eas in indol ent
di sease, the CLL cells usually express nutated |gVn
b l.ack..expression of ; i.Qn: 7
RSt e T O S R e S HC RN

partipQady ©lthafreahen of sgpmssive GBL usiag HEPHY mhiblitorss oxel pagticulariy to the

early. uirement for tr nt.. t.hough t rese
treatgentgh Cl RSBt 4 & @?ﬂﬁﬁﬁﬂgrlelo-ﬁ-%&%@w&e AP 7-AAC)

expressi on of ZAP70, ZAP70 is a stronger predictor of

the need for treatnment and prognosis in B-cell CLL.

Rassenti, L.Z et al., p 2004, 351, 893-901.

ZAP70 is a 70-kD cytoplas protei.n tyrosine ki nase

(PTK) that ordinarily is expressed only in natural .

kil e NK) cells a - I ] :

¢ oraS oo gEp B udesfiniyeBRhab By Be Geckll i bfhtanding the
prestie iaventicng Mt is 200, adifis3ioh Timt ar- afelhd isfonaetionpiéVided tereih is prior art

i nstead use apother .rel ated PIK for signal . T
or i BHQA IR S LR S oR OF LWV g oL ey srepifgpibyer mplicty
refe@hé&@iiiﬁﬁicﬁ%ﬂd that CLL B cells that have unmutated I gV

H g{lznes general | y expressed | evels of ZAP70 protein
t hahe eprss of ghrgnic dnehopyicHeemin(pl by agripgle.nbraggressiycgtiase, CLL

T . I [ OEeS
e R
70-kif zeERB8ocigehmoizin (ZARGO), whereaspn ésloleddissase Bled lilesedk ysually express

B SR8 PRIt s ol

with disease progression, poor clinical outcome, decreased overall survival and early requirement for

treatment. Although the presence ‘of an unmutated IgVy is strongly associated with the expression of
ZAP7b, ZAP70 is a stronger predictor of the need for treatment and prognosis in B-cell CLL. _
Rassenti, L.Z. et al., N Eng J Med., 2004, 351, 893-901.

ZAP70 is a 70-kD cytoplasmic protein tyrosine kinase (PTK) that ordinarily is expressed
only in natural killer (NK) cells and T-cells and plays a critical role in‘T-cell-receptor signaling.
Keating et al. Hematology, 2003, 153-175. B-cells lack ZAP70, and instead use another related PTK
for signal transduction via the B-cell receptor (BCR) complex. Studies found that CLL B cells that

have unmutated IgVy genes generally expressed levels of ZAP70 protein that were comparable to



10

15

20

25

30

genetically predeterm ned. Chen, 2002, supra.
Expressi on of ZAP70 has functional significance for
wao b@eds@sal i ng capacity of the BCR conpl ex expPEHBESI0H/089816
CLL. Keating et al supra. ZAP70 pronotes
phosphoryl ati on of downstream signaling nol ecul es
af ter engagenent of the BCR and plays a role in
menbrane antigen-receptor signaling pathways. Keati ng
et al. supra and Rassenti et al. supra. One study

thosese%?%seh 'B?'h?x%ﬁa/g bioed 'I{b@llé)fln%@tﬁﬁgt CTLL@-éell@ ko ¥Eprésodd ARERd [gVy
ective gnaling in Ils, a feature that
genes,@uthat haddowﬂmt exprassiph ef @EB&EEWIV deqigt exepsgsy detastatle. J@a?ls of the

ZAP2§ CHREG ) ﬁq@ﬁ?%@%%ﬁ?% &L%lcgl?%ip??ggﬁ?)fZAPm is not

geneHERRP lpl%ldbteﬁhmed] i) mzmpab dixpRABsioR OZAP ThHes funchionabsignificance for

heat shock proteipn 90s_ ( HSP90s) .a
the ARG B PEE O SRRV BB oL B Cohat nPets Z4R70
pronfbt P pHorfarifn ¥ &ﬁvﬂs@é&?s@{ahﬁé hRRtulpy Aftee bm'%ﬁgexhéiﬁ bfithe BCR and
mediator s of si gnal transduction, cell e control

playamuble inaresahranstanBERRreeepEny signaling paqhﬁlab‘.} é@qa ipg, ety ospupra;apd Rassenti et
al. 5@}9 Cbbé) %%@Hh%lvk 8 e:hRLiGH BEZAPRAR QII.IrLeﬂl‘ébv% & théte eff?ctxve IgM-

an actrve pr oteln co ex com osed
signalinglia OBE Gneellsl fedurelsat amld mntxaimte wéhmlanmlm digrepsive plnical behavior

eener SR e e S Tt RiErcrs i BT ChIE of AR 2004,
prepﬁBlfbﬁi{]h c?nﬂhﬁ% @btotla@cmm(m? (EGFR), MET andtl nful in-1ike ‘
ro actor-1 receptor .a apl e o
o1 Bhekag ol ebtRek PIRA (e ST Uehore R oo profeins involved
in f&%ﬁ’%:g}:ﬂ\}ﬂﬂorpﬁﬂatagéeﬁ%h( Wﬁmd&éuﬁe 5t diidn t%?&eﬁds Sﬁcﬁﬂdm% mediators of signal

ric sngnamg(grotelns Bcr -
transinetion; etllrayelegonsrad ag ﬁmscrg@nna é@i@@%nlw@rﬁ? @E}‘éts}fs digsign on client

prot%{B Eﬁ%g{) Se)qmr?sq#njz ié) 57 O?xe({f 49 Hétﬁg 8{10%11( g&ﬁc bostun ac?&%ochaperone ,

molédui aiithdn e ATP bxgirgsite.oProtid idetiGet as;}i{Si@Q@Qels pradsindiaclude

associated with th ence, of ctl j '
trangeTaLrane; tyropiag Elﬂ?%ﬁ@ﬁc?f?ﬁ? Spiseryg %@iﬁ?ﬁ%éﬁ‘r"sﬁ ARFR], MET and
msuﬁﬁ-q&k@ brd$vth f810R Y r&teptamGNqRy]r fhetaEthSB s1ga£mg@?otéiﬂ£>(Akt Raf-1 and IKK),
Ansanycin antibiotics myci n

mutgted sgneding BioFiTsCRR), Kity it V‘%fﬁ)@l clafrﬁ@? Slﬁ@h@é P{%PS&NPM ALK, Bor—
Ablf%t%ﬁ) c{]%b’eﬁ)gﬂl gﬁd@é&kgs @1‘1 £ndaﬂ?$ée§@fbﬁ§f&bk§ox‘§f Eﬁ?&)ﬁd@ﬁégulators (cdk4,

term'nus ATP- bi ndi ng

cdkﬁSﬁ@ BppSisayblaied pro@insetlt lzds beddaiastulatedigirat n@bg@@Qp@g@;mon and cancer

bt R BRI s
lexeSWIR @ochipefone ﬁ)fotelﬂs Kanel eradl,, NaruBi, 0003, Che407-41997,
s b ST A i
HSPREhibERRKarb RRER t@@iéx’c\/thély a&@i&ﬁx@[@éft‘ecﬁr byQight binding of the N-terminus
ATP-binding pocket of HSP90 (Stebbins, C. et al., Cell, 1997, 89:239-250). This pocket is highly
conserved and has weak homology to the ATP-binding site of DNA gyfase (Stebbins, C. et al.,
supra; Grenert, J.P. et ‘al., J Biol. Chem. 1997, 272:23843-50). Further, ATP and ADP have both
been shown to bind this pocket with low affinity and to have weak ATPase activity (Proromou, C. et
al,, Cell; .1997, 90: 65-75; Panaretou, B. et al., EMBO J., 1998, 17: 482936). In vitro and in vivo
studies have demonstrated that occupanéy of this N-terminal pocket by ansamycins and other HSP90
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al, Cell, 1997, 90: 65-75; Panaretou, B. et al,

EMBQJ., 1998, 17: 482936). In vitro and in vivo
wG@wdismshave denonstrated that occupancy of tPECBHUS2005/039816

N-term nal pocket by ansanycins and ot her

HSP9O0i nhi bitors alters HSP90 function and inhibits

protein folding. At high concentrations, ansamycins

and ot her HSP90 i nhi bitors have been shown to prevent

bi ndi ng of protein substrates to HSP90 (Schei bel, T.,

| 1nh1b§1t|3r5% tgrg%ISPgé ﬁﬁxf:ttlm x\%%ﬁ?s%rotl% fold r&t ilx%g %on&ﬁtratlons ansamycms

and o?hed HEPSE ﬁﬁlﬂntoWhat/elsﬁhlshO\m togirevaht, blmhng;of pxm:lm subs@@,tgs to HSP90

(SCh;jEeén ggn‘ﬁﬁ’itl?rgf 2 ‘ﬁﬁ &?)I’t’t?m Wﬁ" gerig'% 4 tc?if’gjagteal J. Biol

CherRT199% 3062058358 SPIGteadIB 1., RTad B8 NawihgtddaS® U S9N A eh324-8328).
et al., Proc. Nat]. Acad.

C. L. SCi %
Ansaggeing bae-aksp; beSe%%n%né‘F%?F%‘i"ﬁ’émb‘f ing A TP depppdsyt re’%ﬁisrﬂf chaperone-
asso&gcgé ro?e?rpsu%ﬁpagég glr cl ﬂ &k 8o QBNHead B&. US4, 1996, 93:14536-41;
?rat es are e ra a ubiquitin- dependent
Sepppl e dr ul. Yhijoh Cbe@a@@ﬁe? 7036&8%1@87) Iceither e‘gq;pprﬂge substrates are

' degr%%@%x éggr G Ligl?éndw oce?ﬁ 1{1 theLprg efsomf: gkﬁﬂéld 91? ﬁpra Sepp- |

LoreSHBSILY af . LI @Sed].alhebi , 2895 AT006880F K5BT Wh!tdselt lImmTal asu;bra)
non-tr nsfo cells allke d has
o iz PRI Lndeetloall SRR both Ao LRt led G ke and has

beenrsﬁ&% ?HBU Rpecﬁllﬁ effedﬁ% oﬁ 5@%&&&' mgﬁaﬁﬁ@ r&dulAdrs, e. &) Mm&h\ulte T. W.ef
39:655-9; Schulte

al, Bechan: Dispho i, Catiam 12@'9@39 5700 Srbels. gHW. AL gfol. Chem. 1995,

27034585 %) %1 RERLAL ?ecgﬁggr{gée@htz ?38,7%1?@ gréhhmgf DfBz*aQ Cth 1997,

" 272:08494-18&01; SnishoD. F. ]eQ@lSMoF&'eHWL 195 /5 6804 12 X, qu(&étutesell L. etal,

Prog;atkegses 46 ap Vi ERPL i BR P osine inases Sepp-

LordsiziRaSe $r 4ISE Biol, Chrnen993)270:16586116687) sich BBEGF reteptor (EGFR),

oS ool oo e o T SRR B er 5 Res 1994,
54: 22%4 g'gsbARéln)Mdgh% G.B azeﬁ B?J)z cﬁ?@rmﬁ% B?ﬁzz@%%1 Schnur, R. et al, .

2730°M° rmaucg . Che
Med) Cbén. 1995, 3223%3%1(21 Iﬁé‘hm}d muRnt Eft3 (EﬂlChUlanWed P @@‘eﬁﬂﬁCR 2001, 42,

abstxé?tg ’74) g‘}%%g%ﬁ%ﬁ%}l%g@ﬂ%s %ﬂﬂéjsg reglﬁlea?ggoﬂmgg%lh&f@gﬁﬁmpnon of

certﬂﬁl sa'gﬁhwpaﬂmhye end festlts in frowtieseespatspeifivephlagea dfthe cell byele (Muise-

ctlve di_sr | at.or at h
HORTAds b ¢4 1 Bt ot Pl S70sEE L, ?ﬁ%ﬁpﬁ%ﬁ%&*@%‘ {ifferontiation
of caelsb teMed g/aélﬂé#ﬁsﬁ@a Al HETAHKSr ReR, 1999, $4:3935-4D). Bi ol . ..
273:29864- 72) and apopt osi s, and
di Bp@auéerm%?q PFAICSTOM IS 2psgCigtd tHith 4n agBTesHYE franAf) léﬁa a means of
com%lhx?ﬁemcg@rpg\?e;exg%%mn é%g%i’ed SR Rrn Bt coBRGRMIBn AT Avoid or -
ssion I's assocrated Wi th an aggressive formo
mmﬂukf:; haamite aorsiabéells emd tisshésiwigldershos desirlele. e Xipy mresshiinvngion addresses

nee%ed A treatnment that could sinultaneously avoid or
these nee
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mnimze harmto normal cells and tissues would be
nost desirable. The present invention addresses these
WO e@ddsBEVVARY OF THE | NVENTI ON The i nvent or s PET/UR®05/039816
present invention have found that ZAP70 is a client
protein of HSP90 and that specific inhibitors of
HSP90, such as 17- AAG down nodul ate the expression
and function of this tyrosine kinase and i nduce
apoptosis preferentially in ZAP-90 positive CLL B
cells in a dose- gamflhRFEOFCAENNSHENTTBRNEr . One aspect
of the invention is a nethod of treating a formof CLL
which is characterized by the expression of ZAP70 in
t h&e%n%r&ﬁﬂthé' HONen Bl Yd oS hiVel BEhd! tBatZ ATEY iR ElichprBRBCLS
thereof a p arn%ceutlcally effective anount of a HSP9O .
HSP9hdridishat specifiainbihidore nbldaPIoe siich a8 hEAAChidpya srodplgtedhe expression
nsa A, and th L LS o
end (G EE e A AN ol Br-B6b RN L PENE 08 postive CLL
B ceyiantdogsvand tipbakepmdentiiaamdr] y acceptable salt or

prodrug thereof: Conpoun 956 C und 361.n, on .
F P8P R D TGN LG ARG ETRE P SHEeL AL YR Sageterized
by tHe %!Ht?:!eés% JFPNPTR lird the QLIS &l %Z aﬁﬁﬁiﬁdﬂﬁl% a4 pitieReid nbyd thG€ofa
el Ln? tenperatures bel ow 1/5 0C and/or by an X-ray
pharpacaytieallyieffeetiveemenntoh e BSPRO BBHAIRE peaks | ocated at
. I%?ong %gxlﬁjgc‘ﬁmeﬂt ﬁé irgﬁtgn%)? % AANsafnyRl; ARAHESnshiPLil &l Blected from the
angl'es.” I'n anot her enbodiment, "the ansanycin is_a |ow
grouprbblbwpad apnbymdrplnfsoliate A, whiterherj enantiemescpbermacewtioplfy acceptable
DSC I%%%g_tenperature at about 156 0OC and by an
salt g prodrug) £ diffraction pattern havi ng peaks | ocated

hgr us form or
di ment, theTi nhi bi nds at the
ATP- bi ngi'fijosi te of a HSP90. shfiSanot her aspect of t#fe ©
invention, the HSP90 inhibitor is admnistered

i nEddgprmrousl y, intral esPYMal |y, parenterally, B®4°
orally. In a further aspect of thed nventjon, the"
@p imhy bi tor has an | C50 bet yee NpwQ N o110,

fold f@r the HSPO0 in the s of the
havi n§ a6 ZAPT0 than 4 ke 0
HzN)J\O O/U\NHz

HOHZN/&O

Compound #956 __— Compound #1236

e
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| hawaé eleeriedegATN( then the HS

in the normal B cells that do not have el evated ZAP70.
In one enbodi nent, the HSP90 i nhi bitor has an | C50
wabwansuso fold, 5 fold or 10 fold | ower for tPer/HSP9D039816

in the Bcells of the patient having el evated ZAP70

than the HSP90 in the nornmal B cells that do not have

el evated ZAP70. In another aspect of the invention,

the inhibitor exhibits an | C50 of about 100 nM or | ess

in the cells having el evated ZAP70. In one enbodi ment,

" ot SHRRERR! b2 oA AP0 0 R0 P Myl G5

formk bﬁl?-AMbd:Hamcteexdsd i DSC areltingSQuferanireuibel 50 1AM (banche:bs an X-ray

n the pell n evate R7 urt he
powi B RGHER PSR BRI BS Hra etz o ceersh  Rdreisb M 709 dogaee two-
thetd Wblel Inh@oGet dnsbodandnh Ghedneaafctitis A6V thelt POBmasasVef 17-AAG which
aspects and_enbodi nents may be comnbined ‘v)\gen f easi bl e

is chafectapfsd &y Y e melting dmpesiust pisabawid 50 o irad PR Erray pry or
d1ffr%ﬁ o8 gatfg ??\gxgg:ﬁge%két'"ﬁgat@dm@%'s% S 4%'&%,3@51%1 2hy | b thy8-theta

e art are hi'n tRe contenplation
anglef It et anmmmhwdimehd\ﬂmam@mslmﬁ amdih;erllw mﬂtlpolfymomh ofd@-AAG

BT BB BB BANRSS e PR R g oo
higheatt fo Rl neeltofh, apatriogshiorus Gortng bi go)mbummba theexbf,

formul ati on stabilit
mmﬁba@%ﬁn 08%6%“5\%11“1"}’1"@ "EﬁgF ﬁll?séfﬁ’e?@ ﬁgﬁqgé@%

. handl ey adpbdi8F (B GVRRAD AR HIPOO Bikitstor RRdmeTRedd Mladhously,
wi Il be apparent fromthe description above and the

lntradmoaﬁlbeﬁard@tg@}l}/,pmotﬂwand clains to foll.ow. .BRIEF.

T h '
R A b BB RS S ER AIRH 0B gttt

10 f@ié Ikﬂmn &mithd HSPAoinehe( B calsiofi theiphtidnbhaviigRIévaied 4ARAts tf HSPI0

o S By L BB S ol AL S0 e

has &11CsRaboed tw®)fold TH &1¥\6sT0efold 1bkatfolxae HSPShiavthé Bablls of the patient
i nhi biti on of bindi nigof HSP90 to éal{;e bi ot|

0 g pormal pelisitha dgpoyb lee;fated ZAPT70.
2{1 %‘Iloth-gp %p%?%gh{eqm%ﬁﬁoxﬂ Hfé'?ﬁﬂﬂhﬁ)tr %ﬂnﬁ'fhdanﬂb%t Jf‘ﬁgodt ‘?O(?/ﬁM or less

tion i'nding of HSP90 to the biotin-GM
in ﬂmzemgvmg reteaated 0PN Inronn mbcrdm)lenﬂth@ inhisior ¢>d}§@tﬁta@ éCso of about

75 nwgf)rfl%%gﬁl ﬁacleﬁlsl nar\]/ € Eelv%t%a o Ig%gg rinﬁ @ﬁ&@i I1_£;ll__11bétor exhibits an

1Csqufeban ’66 nM (&ﬂ&kls @radhk yellsfhevmgl bie‘h!td:dl ZH]P’/@f Ik fidthegembodiment, the

by ey S AR 0 DR Beein sl O

celhé above aspects and embodiments may be combmed when feasible or approprigte.

Other aspects and variation of the forgoing aspects and embodiments which are obvious to those
skilled in the art are within the contémplaﬁon of the invention.

Advantages of the invention include one or more of ease of manufacture, the use of

-clinically acceptable reagents (e g having reduced environment and/or patient tox1c1ty)

enhanced formulation stablhty, less comphcated shlppmg and warehousmg, and 51mp11ﬁed
pharmacy and bed-side handling. Other advantages, aspects and embodiments will be apparent

from the description above and the detailed description and claims to follow. .

5-
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() in the presence of increasing concentrations of

17-AAG . FIGURE 3 presents graphically the inhibition
wo@Roobiosidsng of biotinyl ated gel dananyci n (bi ot PCF/GRA005/039816

for HSP90 in |lysates of normal B cells () and T cells

( ) . FIGURE 4 denpbnstrates the association of HSP90

and ZAP70 in MCF-7 breast carcinoma cells, ZAP70+ CLL

B and ZAP70- CLL B and nornmal T and B cells by

coi nmunopr eci pati on and anal yzed by SDS- PAGE and

\é\gﬁfneég iblrrfrfjﬁ%%ﬁéem pa@?ropn angﬁtﬁésﬁg&%ot es V\éstern

Bl ot. P23 and HOP are essential conmponents of two

EW %}}?W%E%Srgg]gﬁt I on o? g%%g%@&@%%'&g}%% lated el

geldaibiogin roba (tiemi-GiM)tihr m90(m Fysﬂt.éG)fH cells, EGllz, ZA\WO m@e CLL B

1 R B A B R P LA

Wes!erBl@t' Yafidls sh(n)v i@ b0 Mbindadg o’fm@o t GeBktif-GM ApaERss with

by two-color flow cytonetry the expressio of ZAP700|n
increghing epreertragon of YeAAB(1¢). oFhe rpae AP quRntitgt 1otred %o

inkitF RS e nelok fr o tht biib-caRvEl- ARG c%ﬁ’ceﬂ@éﬂoﬁ iRhMAT). The
he “upper rig it quadrrant were nornmal T-cel

ICso (6pDBed is MFémee)ltraﬁrm dfREAAG ngetded torausedati-ma r@al(lmnon of binding
Lo ZAP70+); the upper left quadrant is CD3+, ZAP70-; and
(1%t he | over Ieft quandrant is CD3-, ZAP70-. FI GURE 7

CORIGUTES?2 biteerto ghthicallly the ifldkigoe sﬁbaﬂdxﬁg oﬂlﬁﬂt%y—lat@da geldanamycin

' probgflggfctng@i\/{c é:_r?lliégg@)m Eys%céggf%@é%l_ éﬁg_ﬁ% <ri ZEAE’?@}(EH] ]t:S cells

(m) RtheFresthad émnérsésﬁig%@nééﬁﬁ%nk sfibAAGK) ( ) - FI GURE 8
conpares the % viabil | (expressed as 100%- % -
apBIsTUERE & pcee«mts,graplﬂcamﬂ)}%}nﬂnbmn gf bindipg ofpiptnylatedgpl dappmycin

iolh-Epittn o0 et S5urBE B sels LR T BIL' 1o VS en

-t Ochﬁmm%Qn{m%ies fﬂerass%klhﬁa&] dffﬂmo a@ampwimmﬁ e
after treating FI GURE 9 conpares the

carcmpmb |ce11st zAJ(’%de%Is @e@d M@o@m Bomd porprab il iaad Berellshy e

] p
L T
antﬂéo]iYesAﬁ(B) dérmtesélﬁnlmauprsclpa?ﬁAﬁ’m“WBL d&otss | WestdmaBiot.ah23 and HOP

_aver, % viability of 45.74 +/- ereas
S A LA S e S M
+/ FIGURR 3 %omphtes the degradation of ZAP70 in ZAP70+ CCL B cell afier treatment
with EC1 (17-AAG) (M), EC82 (A), EC86 (X) (EC82 and EC86 are purine based HSP90

inhibitors) or EC116 (an inactive structurally-related HSP90 inhibitor) (4) for 24 hours at 37°C.

FIGURE 6 compares by two-color flow cytometry the expression of ZAP70 in CLLB
cells untreated (left panel) or treated with 300nM EC1 (17-AAG) (right panel) for 24 hours at '
37 °C. The upper right quadrrant were normal T-cells (CD3+, ZAP70+) the lower right quadrant
were (CD3-, ZAP70+); the upper left quadrant is CD3+, ZAP70-; and the lower left quandrant is

- CD3-, ZAP70-,

FIGURE 7 compares the % viability (expressed as 100% - % apoptotic cells) of ZAP70-+
CCL B cells after treatment with EC1 (17-AAG) (4) or EC116 (inactive structurally-related

HSP90 inhibitor) (W).
6-
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Students T-Test P-value of the difference in survival

bet ween the two popul ati ons was < 0.0001. DETAI LED
WOEBCRSRTI ON OF THE | NVENTI ON The inventi on i SPCI/USEBIS16

to methods of treating an aggressive formof chronic

| ynphocytic | eukem a (CLL) which is characterized by

over expression of ZAP70, a protein kinase which

normally found only in T cells, with HSP90 i nhibitors.

The nmethod is based on the observation that ZAP70

C OFI 099 B RIER Wikhihy ;;&B&%edwg@%t %Epogtbﬂ& cdlls) 6£ZAPT70+

P9 I'ent protein. he i nventors

CCLcBa@éls afier treptment wﬂW@é@Cﬂ (7eASQ) (WyppEklo (nggtive structurally-
related] n%féo 1X1&1g1ftor tﬁ)rhgg‘aﬁgﬁ to r@acé?g%%fl BRIEBE é’\%%rdﬁ‘mﬁely 48

exe er eas 1 n negative’sa

gnd to be unconpl exed. The inventors
hourg&? tn!r;@gl%zeﬁfilt%h}“%Z t he abnormal overexpression and
f umiURE@ k:asmﬁ:d:s B melbﬂny (ﬁ:qyeselﬁm A80%n YaepdpiciicedllsisPGOL B

of ex b
cellshgplﬁd eeg%@@ﬂﬁ- patjcal Slﬁ Sﬂ%ﬁ%‘lﬁgr A Iﬁqér?gg% )IOO nM
EC1 Qf7-%@tf&5485hoﬁfs ZAWGF POEIH éeVie héstetanave:egd %. v1dbﬁl1tyvaﬂ45 74 +/-

s gL £ K St o ST R BB

' Stud%EEFl‘Kﬁ'e%ﬂ‘—%alﬁé ?]fr’cﬁ@&lﬁfefeﬁée i GG RAL hedlvieaNBe two fp(c))f)ulatlons was < 0.0001.

The follow ng terns have the | owi ng
meani ngs and terns not specifically appearing bel ow
have their common customary neaning as used in the
art: The teDETAMAEDDESCRIPTIGN OFTHHE MVPERTIGNat i ve"
are based on a cutoff expression of 20% as neasured by
flow cytonetry (FACSCalibur, BD Bi osciences and Fl ow
JoTHOMmvRIR )s diftcitiBNABmbdM I nkitinggn aggrpoiveddmoef chronic

L RN I N AT M

| kinaff &m%h Rode3B fdud dRpendeats, Wﬂh Eﬁ@@@mbﬁ‘ﬁ%&o e @eiolSs BUsed on the

conserved i n natureé (see, . accession
obsaatvamo@@mgzel’mw@b -NMOONBEHateh iR HSB% ﬁﬂggﬁstmsm it is an HSP90 client

of T Ao Py M e R
HSFo0 p}esexﬁﬁgﬂlg Gﬁgplgmbzgﬁm @do)npleﬁéﬂbﬁﬁ?ﬁhe(rw imBAP70 m@v,easamples,
E X NN ReT e T

ovex@%rbﬁi&l' 288 FRctiANin BP0 cak m@ﬁﬂ Gl aBtwaTdﬁHﬂSP%raﬁd itb‘l lewel of
many di fferent HSP90s, all ﬁ

antjci pated. sim
expresgienomaabrromiHE St d by asarwaaoﬁple?lﬁﬁ §§P99rwgaqﬁe®§-@dmg to Induction of
apoptosis of ZAP70 positive CLL B cells. It was found that the level of ZAP70 expression was

decreased 30-40% in cells treated for 24 hours with HSP90 inhibitors at nanomolar

concentrations.

1. DEFINITIONS

The following terms have the following meanings and terms not specifically appearing
below have their common customary meaning as used in the art:

The term “ZAP70 posiﬁve” and “ZAP70 negative” are based on a cutoff éxpression of
20% as measured by flow cytometry (FAC‘SCalibur, BD Biosciences and Flow Jo software).

-



10

15

20

25

30

i nhibitors of the invention may be specifically

di rected agai nst an HSP90 of the specific host patient
wo@roo@5045E i dentified based on reactivity agai PGI/US2IV05/039816

HSP90 honol og froma different species or an HSP90

variant. The term "ansanycin" is a broad term which

characterizes conpounds having an "ansa" structure

whi ch conpri ses any one of benzoqui none,

benzohydr oqui none, napht hoqui none or

n a&rp Iﬁ%?sédrg.ﬁ %Wﬁlg %QSB{]@H"; breq-ﬁ%b %ﬁgtop’yﬁ%ﬁé ﬁﬁgdlgljﬂ ‘the structure

Conpou oqui none or napht dr oqui none
and/o¢ f@tomoLand 8GOl chipesahe tpyoteih endfori arotain tyatus]qbsq»pmcbn’t on HSP90.

f |
rispRERs T ot SRy FerRuSRE il A B SRR B K ppTogg apg v
004598 kﬂﬂlﬁ:{%ﬁf&/&ur}s l(xsml Hﬁ% ﬁvdlsl)SPﬁMBQ (ebise), @Lemzsag (AR P46633

'yl am no- -

anamycin (
(chinte Trgenh HOAGP ket %%Wﬁﬂeshﬂyamm9 @@b@aﬁg@emom

oo Rl N R0\ A o

relatdfnblecldsefaliing efthinahe definitioh ws b HSEQD assiset’ghms ailyeré ars thus many

i BB L e S A SRRSO o

uﬂnb‘it@rstlffttﬁb ih@tibh Sy H@bﬁecﬂiaﬂlyl dnecto® hgaidsoanHSPIO dfliee specific host

onpound, and-its ynor phs, .tautQmers, i oney,
patleph%rrmaafd@u@%@ml hasg eweﬁmté agaipst an HSRYP Wb‘g% Qm aldi‘&efent

specé%ﬂn%@i@ofd&mer understand that the method further

applies to many other ansanyci ns i ncl udi ng, but not
| i ‘Fhet tenn tapsarnyrisds eb@wfbterrmwém qlna@ztamﬂs gempoungs bﬁVHth@ ‘ansa”

S s v
lﬂﬁih}’dlmtpgfi@ne Iﬁ(?itiés(hifHQ? by@nlang taie rCSqmgm}uadsr_ﬁ mnaphihbqwnone or
acceptabl e salts, an s eo e s t ures

naphgftohy draawnRRsEIasH e aﬁﬁwﬁjﬁg g&ﬂ% C&}wg@[yolgwaﬂ?fﬁ ag %Wéz

nfan?’ﬁ:% rPBectifdl§. CoMPbundl8f AR 608 itoRk klsPdit baetaphieis®ByINd,

active phairnmaceutical ingredient" or "therapeuti_cal
geldamagnyeiai (imehudinggts syntbaiip derieativgs 1Y -alkylagyno- é?réern%tgwg%lﬁ@namycm

B )

d1hyaﬂigblrlarmhgmm(hnﬂ herbarhyam)e TThe bérlzehyalroquinoas clessgaenemplifigd by
k2 8 oS 0 R SR Py S v

" be uRARHSDthatTh PRI Yheth &1 §ftlrehifh PCIIRAGEBIibed hefithgp@lits to both the high

Prodrugs of the conpounds of the present inventipn are
meltgnd loyy mglt Brme9é thegpmpoundradiits ﬁaym@ JRUHPES SR ONC S o
phaRIRRIUAASackdbtable salts, and prodrugs. It should be further understand that the method

further applies to many other ansaxnycins including, but not limited to, those exemplified in
Examples 1-13 of the EXAMPLE section, such as geldanamycin, 17-N,N-
dimethylaminoethylaminogeldanamycin, and polqufphs, tautomers, enantiorhers,
pharmaceutically acceptable salts, and prodfugs thereof. The structures of the numbered
compounds are disclosed in the Summary section.

The term “pharmacologically active compound,” “active pharmaceutical ingredient” or

- “therapeutical ingredient” is synonymous with “drug” and means any compound that exerts,
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such a way that the nodifications are cleaved, either
in routine mani pulation or in vivo, to yield the
wale®snsdstonpound. Prodrugs include conpounds REEDS1005/039816

hydr oxy, am ne, or sulihydryl groups are bonded to any

group that, when admnistered to a manmal i an subj ect,

is cleaved to forma free hydroxy., am no, or

sul f hydryl group, respectively. Exanples of prodrugs

include, but are not Iimted to, acetate, formate, or
direcgf%ﬁﬁ’ﬁe%tﬁ lBin%%le%?fe fznq’k FrP(E'% vb wRBA AEnihiiRedd 10 Balkured cells or

oups 1 n e npounds of the present invention;

toanpl'ganpimat e esters, dinmethylglycine esters,

2{% noal éksﬂa %gg céoS/Sfegt;ys%ngatg %Grf’g wg ?xr ?IS%S% tof the dlrug occurs in
vivo @h@ﬂﬁ@ Eﬂoﬂrdgh@ adiBiRRRAds a afandntediap sﬁwntPrbdmgsndiﬁ thmc;onmounds of

Pr odr ugs can |rrpar nul t.i pl e advanta
the P@F’% Wémmérwre@arad Y medigns Sinisas! o RE AR £ Romfunds in

such g b 9 % %a§&ﬁs@@§ve@ Qither it dutifmatiBulatioh orBRvivo, to yield

“Pharmaceutically acceptable salts" .incl ude

the dedimed eordpounde ﬁrddncgmnp:hdp mmmidwhfrrgfm é)&éf@pr,a@mae, or sulthydryl

i nor | of.
o e 0 P8 PR R AR et
form&lﬂ'efe Lthl@xylnamjhbpor splﬂm:lh)}l (grdup, resipeclmelyc Exmmpl;s of prodrugs include,
phos

ST o e N I re—

groufd ﬁlﬂhecoonfﬁéﬁﬁh&ww p‘ré%@ﬁt@nveﬁﬁkfm'ph‘ospliwe’lé’stﬁrs; duﬁﬁhyl@llyclne esters,
ht hal ene-2-sul fonij c, benzenes onlc

~armne@lﬁﬂh@s?m gstiT: @mmﬂak#yk@@r%w@ib@jy sgegf gohgl oinbennl; f\glcuonal'

g
grou I et gnrpQ)Hﬁ% rgg Elfé \})rgeﬁ't‘?ﬁveﬁﬁdnd r the URE) PSdREAdnGmPsrk hultiple

es pharnaceutlcally acceptabl e, may

advab’agmfplr dye dehmry(, kg, ps @m@nm@ﬂ iiREMINGERIN PRARMAGERICAK SCIENCES, 20th

Ed1tJ nt d| agﬁjsg n obtai ning the conpounds of this

?ﬂv d eir pharmaceutically acceptable acid
adfmfatrﬁ)d&eﬁtaﬂaﬂy? accEpthible sate’ inviade ﬂmm‘deap@:f fogun iphdrenabasieally

i-ncl ude al kaI I met al i ne, ear.t
acccpfails Fnopinp nd opgigin e M bek GRS AP NA L
hyméclﬁ@rké 'ﬁydrammw Sulfulr nitric) perdldiR! furifirie ¢AdTBIk Sshosfhose), rgpycohc
of thése incl.ude sodlun1hy dr oxi de pot assi um-

glucmy@rl@sztmm@lm)dﬁosupmwhtyhupm e fonise itai, Aegtis o Ecemethpngsul fonic,
fornu@ %eluoﬁe f{;&]@r I?alphhﬁleﬁé Q'sﬁ?onﬁceg r{z@nesﬁf&lm @%gmés%lfgmc acid

rmaceut | ¢ accept abl e sal
(edliytm),egmﬂacfosﬂ%gmnrbryc gdidearcldlngldeen d)t]m aclids pil(zhy@ @Xaltmgb while not

MR U TR ()

mtex@fe@ﬁﬂ:% %bd)lﬁalﬁﬁhlg:ﬂlle&fo f@lhﬁds oDﬂnsSﬂ%hn@xomdahﬁdplﬁrmaceutlcally acceptable
armaceut i ca ef fective, anpunt S..an

amdwﬁqhew %%%ﬁ@tﬂe@g%# frogp m@rﬁ%@r@sqs H@Mﬁé@e et @ Sodium),

alkaRACRRY e é& eﬁlﬁg&&mﬂaﬁu&ﬂﬁﬂ fdoNasE, DyIs0seURd the like.

adm ni st er ed accordlng toth
Tlustrative examples of some of these include sodlum hydroxide, potassmm hydrox1de choline

hydroxide, sodium carbonate, and the like. Where the claims recite “a compound (e.g.,

compound ‘x’) or pharmaceutically acceptable salt thereof,” and only the compound is d1splayed

" those claims are to be interpreted as embracmg, in the alternative or conjunctive, a

pharmaceutically acceptablé salt or salts of such compound.
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invention to obtain therapeutic and/or prophylactic
effect wll, of course, be determ ned by the

W@2006/08457Ar ci rcunst ances surroundi ng t he casepCT/US2005/039816
i ncludi ng, for exanple, the specific conmpound
adm ni stered, the route of adm nistration, the
condition being treated, and the individual being
treated. A typical daily dose (adm nistered in single
or di vi ded doses) will contain a dosage |evel of from

o3 3 e 908 5 e T

therapewt&rttr IpﬁrphylEdstEfaﬁfec’re d'bel apdcificdiosest cgmpeyrsl] adynmﬁtbﬂed pecording to this

rom apout and
invepticnip SHGMRREG R Pt PhRARE of5 W IR RE dsHERbmhed by the
partibil @ dReMbthiceSlr@fihdihg tHeltese] Mblubing, fonexatnples ﬂﬂEpe&:xﬁoammpound
of the growth of cells characteristic of th S lg
adminjsgeseds ghe rpute pE3dEpBISEItOneths gRndrtignibring tegiedgp e|19‘91" ! being

treat@@ eg t)gn%al gz{sl ldo?é’@d&ﬁus?&@@m%?ﬂgfer& deQ@edeosé!Pﬁvﬁl &fntaﬁrh@dosage level

oclated with the di sorder. he term'

(D_

of from aﬂmmOrOé dngilkg torrbowidNB end matei porferably 2A m@r—mf Hodh wmgbbqvf an

acm’ﬁ’&gﬁ‘?g‘f‘} gﬁ?}nsolrnv%rﬁmg. g%elr&fn L %'rugf doR9 geﬁléraﬁ{l1 %11? ﬁé f‘r(?m Aot
0.0SQﬂgXEQfomBSut\ZernsgAlsg adridaatlg ﬁbﬁwbonieﬂ 1 mg/(tqgttdnaboual@mg&ger

el L. ef rably u
ek BR ] efipuieaoris D o & PP pb S oFcel
charﬁéfgﬁslﬁb bf 186 dRofAEOkdatel Af ih¥@pdltis efféle Will Also normally, but need not,
"physi ol ogically acceptabl-e carrier” refers to a
rehe@atof foge eienicine BRI ¢idke YEwPmRaEsocatrd &vidh gRlisordet
F[?né ko QS ﬂ&iﬂ%ﬁ A8 SRRRHER ‘SPad"HSP@ﬂhHBﬁ&ﬁeﬁtﬁﬁd to achmve
i ol'ogica Setrvit y and properties of the adm ni Stered

hllxn@uﬁﬁmhoif th@eqﬂs nﬂa pg)udHnlonm of mpaxtmmrlcg}h typeheeg. déancrems versus
a,, ol ’

noniagqugwﬁlés W tlgg # égeg. er 8% }%cipH ﬁgf" 1 ér%feg ng aHﬁ'augh not
necd@Mﬁ)Q ledaer fo? hokndl céllsitkhn fsmlls ébﬂnMﬂﬁﬁ prolifegitive dlséﬂder

exci pi ent” refers to a pon-toxic pharnmagceu
acée @Eﬁwl@glgﬂ’dsa@%ﬂ@él %?rsato BI. ALERSE @5 ‘éﬁ?" dods not cause
gnﬁﬁﬁqﬁitﬁﬁoﬁ% 51901%%9&1{1 b @lces hitabRpae Bsstifegical act1v1ty and properties

m ni stration and pharmaceutics properties of
of thacndpmumred exaepquinénDspemding ion defaretaiionthe diwsnt %nr’ﬁetaéelhd such as

calcallr%f {%r S%{ilu% % (gltdt% lagtl)éed@:@&?m ghé’%ﬁé’cg 8Pcdium phosphate, or a

ran ers, sofu
lkmﬁlahhhszekBMhukklng .agents, and various functional and
non-f unct.i opal coati ngs.

t b
LGB P e SLB BTG g A g op R bl e added to
phaﬁﬁﬁé@@gi@ﬁl(o‘é}npgﬁﬁdlﬁﬁ F@etate THRUYSodeitng! ABMGIdtGLibE aaljtamthceutics

properties of a compound. Excipients may include but are not limited to, fillers, diluents,

‘ghdants, lubricants, disintegrants, binders, solubilizers, stabilizers/bulking agents, and various '

functional and non-functional coatings.

The term “about” means including and exceeding up to 15% the specific endpomt(s)
designated. Thus the range is broadened

The term “optionally” denotes that the step or component following the term may but- -

need not be a part of the method or formulation.

-10-
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The term "optionally" denotes that the step or
conponent follow ng the termmy but need not be a
W@2006/08f451 he nmet hod or formul ation. . PREPARAICTINE05/039816
ANSAMYCI NS Ansanyci ns according to this invention nay
be synthetic, naturally-occurring, or a conbination of
the two, i.e., "sem-synthetic," and may i ncl ude
di mers and conjugated variant and prodrug forns. Sone
exenpl ary benzoqui none ansanycins useful in the
vari ou odj t i nvention and-their methods
o?ipre AN &Y ﬂﬁ are not limted to those
destainpéids ackoding to ﬂﬁsﬂn&nﬁﬁmhﬂm be M‘nﬂmﬁp,&ﬁﬁnﬂ@@ccmﬂng, ora

comiSapin 050 WAk LR P ISARC, A Teg Ioog S gs R Grib epigd gerent
and (HERERE !Ecth%g 58md B@mpﬁi‘f@éﬁkgquuﬁﬁﬁ hhsﬁﬁlyéﬁ%ﬁﬁé'ﬁil @5thé vardus

bel ow. Cel dananycin is al so comrercj al; Y avai |l abl e
embaglingents 65 theringentish gadtheis @l%hOd%mf pearation fnslusie bikare Rotk@aﬁd to
tad a0
those%f o?nelt & %ysgqj(ﬁ%ég% & o ?Zr’tg g% E%Un{k RPrephi ek of geldanamycin),
No. 47619 8% No 3871584 nd deet ﬁ)?BzaM&mrdIHosd émbddonylgaeﬁd@d‘él’@ﬁ”

seciph Pl LR SRR A0 AU egflBle i from ON

Bmsaeﬁdéarmmfﬁwe oEV R IKIGAR,, DAttt Yehnage heaqameaadnn SawDiego,
Cits hﬁ qu|none fromcul tures of. Str

Califqyris, isa*c B 342806k HsDRklimethylaminesth nﬁsxﬁffmeﬂloxy-
geldﬁféﬁ%ﬁ MAGY i @&mﬁércﬁil} avaidbla fof! INMID) Y8bib&HehO drie fbiochemical

esis for 4, hydr ogel dananyeci n by catalytlc

Punﬁpﬁdomgﬁhagfrldmamﬁlmg étrdahmﬁérdihydsogel@@mw iSdwdegqginone
ﬁowbtg{fggfsﬁep&m césr),? ?B ?%AY]@ 395%?5% fabid ! if'ﬁ'wo 93/14215

(Cullk é6al33 A&?ﬂtemﬁh\henetkmsﬂ‘mymhm fohfaﬁ ddadrogddmamycmr’oy catalytic
connection wWth variou i ment.s of t.h venti o
by AR R) RIS F £ 2o T i CHeERb U Orgenie
NaturBPe SRR temB85 7}’ B ARSYRdnSOubIdtiES) 89163 BRI Wther ansamycins that
section, above.1l7-AAG may he prepared from -
can gesed insaopeicrom yith saraup A bodimpnts pT hea FAvARIion frefegoribegt in the
. : & [ e
ierifi Shedia e 1R0E ?@?ﬁg&?ﬁﬁ AR e e
washed crystal s obtained have a mel ting point of -
206-212 OC by capillary melting point technique. A
second product of 17-AAG can be obtained by dissolving
and recrystallizing the crude product from 2-.propyl
al cohol (isopropanol). This second 17- AAG product has
a nelting point between 147-153 OC by capillary
- melting point technique. The two 17- AAG products are
designated as the low nelt formand high nett form
The stability of the low nelt-formnmay be tested by

slurring the crystals in the solvent (H2q :EtOH
(90:10)) from .
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which the high nelt formwas purified; no conversion
to the high nelt formwas observed. See Exanples 1-2
wo eedst4ai | s of the preparation of the two pol REDURND039816
fornms of 17-AAG |11. CHARACTERI ZATI ONAND EVALUATI ONOF
THE EFFECTI VENESS OF DOWN REGULATI NG ZAP70 BY
I NHI BI TI ON OF HSP90 A. Determ ning ZAP70 Levels in
Cell Lvsates Many different types of methods are known
in the art for determining protein concentrati ons and

TOFPAe Pl B St i et o o

under a altrogen atumhlﬁ]ere dk druldy produét ney ibe putified W‘Dl’r}flngﬂatﬂz@FEtOH

BTN fpt e .
ot s o 1 o o
recrystedlsane the FYdSpPYY ﬁ%%ﬁppﬂéﬁ%w Igf°¢ﬂne§ %eamné 1 &he
prod§BrHa£‘9 m'é‘ﬁfn? %Bmt Dbtween 14MUSY %%cﬁ‘ﬂﬂlﬁﬂl meltmgﬂ%ﬁﬂ\ﬁhmque The two

MOLECULAR BI OL & Sons,
17- Al%@rodﬂiﬁs arcdpgigmtedzs ﬂ@downemﬁmaw:iyglb@elél ey rhhp éféblbi;b' of the

as 8S

o ATVIRPREF LSS a0 PR TRARRRLRE O Bom 0010) om

whidhl thé high gheltiformnwaypueifiedinb abinersionetn 2hertegh malk ﬁcu‘m was observed. See
and, deri.vatli ve

el aF e Al B G P IS S pE17-AAG.

agai nst - ZAP70, and fl ow cytorretry A convenient and

ptatiye aELigd of deber sse&%%&ﬁﬁkg&}msrmc;

qu
HI. FARHARS

(Fgﬁiahvbu{mmaﬁoBmeoences and FI ow— Jo sof t war e,
version 2.7.4 (Tree Star)), a version of flow

cytomet D¥ternibiing 7 AP0 de¢dld inltRd Tiygatés recent |y publ i shed

study by ssenti_et al supra and the djsclosure of

wh Many .dsffqr% bipporfaratiepds aredmpwn in the i forsletsrmipingiprtein
con%%?éfo@g bncfxﬁll todri r%td&l%@ &l tH% é\}eis 5tgm§(w?thﬂﬁgllé"éﬂdhn fluid .

peci sp CI noc onal anti bodi es
samplosj Indatot techmiques aicludp hydeic y‘adu hybraﬂmtlpﬂhgndcﬁenwlmtwn using, e.g.,

POl RS Shst GAIBLT ol T PRyt waC b sheneronaf il g

dischfedlegxdn S&ﬁbdee FtiBek Waxﬁht&kMMMI)LARGLbHINGd)}LQA‘BmAmm

MRl S B S ES o ke puFion hioh QU SpghigHarbor,

N. Y' 'Aeﬁabe'f GRLL RTURRATPHITBE6L TR MULHEHORBISRIdYS Jct}fnomwy & Sons, NY,
Real t hy donor can be used to establish the initial

1994aTke conpratratiqy GZAPIA msty bE Aptponipedsbyhimmeunoasiaigchniques such as

e

immunoprecipitation, enzyme-linked immunosorbant assays (ELISA), and. denva’uve techniques -

that make use of antibodies directed against ZAP70, and flow cytometry. A convenient and
quantitative method of détermining ZAPT70 expression .is FACS (fluorescence-activated cell
sorter) (FACSCalibur, BD Biosciences and Flow-Jo software, version 2.7.4 (Tree Star)), a
version of flow cytometry, which is désc_ribed in a recently published study by Rassenti et al.
supra and the disclosure of which is incorporated herein by reference. In the Rassenti study, the
blood cells were stained with CD19-specific and CD3-specific monoclonal antibodies conjugated
with allophycocyanin and phycoerythrin, respectively (Pharmingen) and also with anti-ZAP70
-12-
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ZAP70 negative can be based on a cutoff expression,
e.g., as expression of ZAP70 detected by flow

W@ G068y in nore than 20% of | eukem a cel | s. P@/US2005/039816
Deterrriining the Binding Affinity of HSP90 |igands to
HSP90 A variety of isotopic and noni sotopic nethods,
e.g, colorinetric, enzymatic, and densitonetric,
afford sufficient sensitivity to eval uate the binding
affinity of an inhibitor to a target protein. These

mohRIRAENBS & EANHRE Bdn)tokRONE to M 1EREIR  dye @@&tcﬁﬁb"xcﬁ&sdﬁ e @ther dye

in the cont'ext of this invention. The binding affinit

systems pRPalso be yeadd 4. ymphegtes eregates) cadhdleasiswd theirdorwayd- mée light
soafif BREHUL (Sl BBt AP ARy BR ocll AR By Bpnorcan be
used troestapbstethe chited getb.nThwempm&sioreaumhaashnerashre@b;aéaﬂdultdtmg the

f the.L] ' d byt ility. t
vergintah oGP ARG el chare s RRiR et 2 Dgosiibe and
ZAPIRRativEhan 6€ bhseg Gﬁlh QUtBITRLOrbRBNHEERIA, dxprebdidrBéf ZAIBOWeiebted by

lysis buffer. The |ysates were incubated with or

flovgrytameEy glznm@laaﬁ@%tqféw PHEBE: ed with biotin- GV
linked to BioMag(tm streptavidin nmagnetic beads
(Q agen). The bound san‘pl es and the unbound
supdr natRetarméning : 6

on d UI
o ST DO A RS 7 R A, s
den¥iémhetric) affbrdt sufficiont feasitviand Ietlﬂﬁz&dthﬁ $Lﬂd@gtdﬁ&m?l dg -afi gdubltor toa
Fluoy:S [til and the %jinhibition o i.ndin
targg} Pipfeish htga $ogs ey e At 2 e gty pntext of
Stlﬂ@nﬁ@[ncent rati on of "HSP9O -l i gand needed to cause

hal f - maxj mal __i nhi bition of binding. FI GQURES 1-3 show
t helhedvinsiing affinily of HRFIOA digerds 1o7HARRY cap alsp be mgasured by the competitive

o8 LSS BTNE o, 206 (810 S o PO s
inc@pbnasd ArdinAREBrency a"fhe\b:mdmgﬁfﬁagqmﬂﬂm 1igﬁh¢is\tgmme¢1 blyl;tgtability to
. . h hi. b

iR OSSR oA MleneeRi o ki Bhibael St X ah pellopinage e
HSREI A6t (ylsed in lysideuffee S’H{etlg‘rsa% vetliafibated et o2 AGthEktQ7LRAG and

0 -
the, et Vi SHiTked FUROMAE T RPBIIR topgoRs Grauiiagen). The

boudl 9 1BAndtiEurbBiid
OB B0 i Sl ol 50

prOIecsgsﬂSS peshilotitedaising An NAEO O ardibadin(SinesstienaSRA §30Do§fh¢1bagﬂem the
weRkBH A9y %Eé BhlntialeBsbP Y201 AAG IARMAAELA tdds iffibition of
bindieg bEHSPI0 to the biotin-GM was calculated. The 1Cso is the concentration of HSP90
ligand needed to cause half-maxnnal inhibition of binding.

FIGURES 1-3 show the competitive binding of 17-AAG agamst a biotinylated
geldanamycm probe (biotin-GM) for HSP90 in lysates of B cells, T cells, ZAP70 positive CLL B
cells and ZAP70 negative CLL B cells. The Western blot bands show that inhibition of binding
of HSP90 to the biotin-GM decreases with increasing concentration of 17-AAG (1a.). The
results are quantitated and plotted in % fnhibition of binding of HSP90 to the biotin-GM vs. 17-
AAG concentration in nM (1b). The figures show that the inhibition of binding is higher for

" HSP90 isolated from ZAP70+ CLL B cells. The calculated ICsy shows that 17 AAG has an
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C. Determning the Association of the Proteins by
Co- i nmunopreci pitation The inter-association of
WO 200608B5Pr ot ei ns can be determ ned by PCT/US2005/039816
co-i mmunopr eci pation experinents using anti bodi es
specific for the proteins of interest. These nethods
are well known in the art. See, Goldsby R A et ah,
Ki RBY | MMUNCLOGY, 4th Edition, WH. Freeman and
Conmpany, 2000. To determ ne whether ZAP70 is a client
appmxihrabl!y 10k hfgsagﬂncangﬂafﬁ?@ mEsP@Pﬁalat‘ea ﬁtohfzirﬁbm&leeﬁg
ce e [ ti-c erone conpl exes, a set
coanme]dg% ?ﬁé’gérﬁ:@%ﬁ?mﬁ%mwﬁﬁﬁa& i ments were
performed. MCF-7 breast carcinoma cells, primary’

|solated of ZAP70+ and ZAP70 chronic Iynphocytic :
dkeni &ete : z g Peteinf by@d-iBinoelobecinitation

E N Y e —

expmmgelm ot antlbédlesmpemﬁcsfor th'EIpeothﬁydifdntafbdt Uhegsnéthods are well known

. dractdo n coll ecte nd anal yzed by
in thd B9l RE8, & D HRbT Lohyions 1 66 EAiop ol i Freoman fnd
Cmmmmyhmmbes FIG 4 shows the immunobl ot of the

itation experinent. The anti bodi es used

reci
f@%@ ng ghgther £aP Ws a clignt protaie o RHSRA and whdther ISP in the

t \B
ZAI%”’%E’B?EE‘%‘%E&%?‘? R A A

immymePERPtatpreexperments were (p@lrfpxmwdn NK}RBV bteh®t chraiholna @ells, primary

sl 47 DR8P SO RK B, el S B R g T o

B calle IvTese latsed and mlabataa wﬁji mblem&d ISrGEemaﬂ &ﬁ bédds (Eymed) with
L4 1S O~ NOr .ce S. econ show t hat

m“%ﬁ&fdp?%ﬁcpﬁﬁﬁ%@gq%ﬂg Og@?&’ér hﬁ@ ofRg ﬂldgmb@@ diffpctimpezanbe

sepdritély Boll@tddaind bty 80by SDSANGind Ws &‘1:1 'BF)rts réfqlér %ﬁi%%%d

n¢l uding normal” T cells. The th|r S
mm%¥@§1ous finding by rever3|ng t he

co T‘m’s‘ﬁ@{v?ﬁ Qﬂnﬁh&tﬁ& of %OILI%HIUH?R}' 1p1’?a§ §12 8)\&/)5%}31'%}1 fl'ip antibodies’

in - € positive con
used\ia eaghestepXE B, exprbnet® Werkifdicatstd IH Ab JARTR th@nhb&iy%lad &uring

ima ol s M p LS depubodi AR e Wtmblad: P2 ad HOP are

essemital mhpdlﬁeﬂﬂs oBthg ewd ﬁd%ﬂtltdfi@%&km% BSthpIBLesS AL Rrst gels '
ciated wi

e AT vwm@emmmm@ BRRBOT RS $uGRt in

ZAPTOHCBL, Bl ol S modhi] Hcellb e'l'%g kot Q%&IJ hee ZA.??P % E}zsgcaﬂy

inhi bition of HSP90 can tIy neasur e
associated with HSP90 in ZAP70+ CLL B cells, but not in any of the other cell types including

normal T cells. The third gels confirm the previous finding by reversing the co-

unmunoprec1p1tatlon The fourth gels show that HHSP90 in MCF-7 cells (the positive control, see
Kamal ef al., Nature, 2003, 425: 407-410) and in ZAP70+ CLL B cells is in activated state
(multichaperone complexes with HOP and p23), whereas HSP90 in ZAP70- CLL B cells or

normal T or B cells is in the latent resting state (not associated with HOP or p23).
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t he anmount of ZAP70 expression or by determ ning the
viability of the cells after treatnent with sel ected
WOiBR805G45hi bitors. Primary isol ates of B-cel |l P¢F/U81005/039816
| ynphocytic | eukem a cells from an individual ZAP70+
patient were treated with EC (17-AAG, EC82 or EC86
(two purine based known HSP90 inhibitors) or EC 16
(an inactive structurally-related HSP90 inhibitor) for
24 hours at 370C. Levels of ZAP70 protein expression

IV.ne r@mm&sﬁ@m&ymmﬁvm&&m@%@ EEHOrRER 1dmITION OF ZAP70
permeabi 11 ze S Wth Sspecific antr-

antT}féQ{ébv%&re%Hﬂefé&% BOROS ﬁmmﬂ»%ﬁ%g : éﬁ%g‘ggp g?e'(gélged by

three active HSP90 | nhi bitfors dose-
the gmgwH @5 ZABA0 etpressipr 01 bycdatdrininingttye wiahthtjzdm}i@calls aﬁfl‘ treatment with

%ﬁ’@ Bﬁﬂﬁ client -protein, as was indicated by
Sele'aﬁg physi cal "associ ati on denonstrated in the
co-Hrimeuy tsplates iof Bicall clronie kypephioofrittisukemiazell$ From an individual

Za Bt eSS ety e (kO] R ot BRES e qursesbestidknown

Hsmmhlefm‘,@ r BE31N 6 0 iMackiv® bt k25 -rEIRR GisP90 i
o tei n f)(:)(f t he g?la:blclll ty of a%%m in CLL ]ﬁt%?)%”ﬂomsat
37 ‘E& ?OA Zf1 T peadeip expipssion Wstowersust by nfdmcmmmunoﬂuorescence of

e, SR B RIS i ]

wi tHGEBE wiomethal dllthret aG)vefHPIR dntibitorsdat-dBpkadertlyiighiced
M T T T T T -

‘indisged by the phyﬁda} £65kiaioh idbacisasted Bthe 8rifduddprecipitation experiments

1Rl bty st Sy davcnyl o onee igd BIREE0 Yo roduaed the
sam$ REFBdt istréngpinkRicated HIPT0ELs s essgﬂt%% %9@3@ a%ﬁlﬁ)s JFPZAaI; C}n CLL

expressi on of ZAP70 I n untreat cel
Begliseft panel) or treated (300 nM 17- AAG) (right panel)

COt S/ SO 1 0L SRR AR 7P B Bl
oy 1 ‘g*“ﬁ?tﬁ'i*@@ﬂ BOE] of Dekiedbith S0 AMIECL (17-
AA?‘%%?“ ?’éﬁ ‘?E) §7£ fﬁ@@wtﬁagﬂaasamwweawed by

two ZélB?ﬁxdirEbt ﬁxhﬁuﬁ)fﬁbi:esé‘eﬁbd ssm{ 8{%@1@1@ hﬁﬁ t@scaﬁhmle%%&ﬁ u% dto
349 but net_in the normal T-cells §03|t|v S

phygpe and sgii-Z ATJ 0 gpigherdies eenivgatsehte n&exmﬁ dyesdnd analyzed by flow
cyto?%??ﬁ g;ﬁgg?@ 6 @H‘x@ 'ﬁ?ahfeﬂ) géﬂCEO %I%% g%roei)arepft‘fxtg Q%rtessmn of ZAP70
in uplygstediGidnB §e143141@ﬂ£d @th pafibl of ﬁwad:hdr(@O(I ieft1 7HS<EG§)(nght panel) cells.
As shown in the untreated cells (left panel), approximately 5% of the cells were normal T-cells
(CD3+, ZAP70+, upper right quadrant) and ~85% of the cells were ZAP70+ CLL B cells (CD3-,
ZAP70+, lower right quadrant). EC] (17-AAG) induced degradation of ZAP70 in the B-CLL ‘
cells (% positive cells 85% -> 34%), but not in the normal T-cells (% positive cells 4.5% >

4.2%), as predicted from the physical association demonstrated in B-CLL cells, but not in the

.normal T-cells in the co-iminunoprecipitatidn experiments (FIGURE 4). The finding that HSP90

inhibitors induce ZAP70 degradation in B-CLL cells but not normal T-cells indicates that such

'drugs would have a more specific antileukemic activity than ZAP70 kinase inhibitors. This is
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i nhibitors induce ZAP70 degradation in B-CLL cells but
not normal T-cells indicates that such drugs woul d
whawe/05048Dr e specific antil eukem ¢ activity theeT/ESd08039816

ki nase inhibitors. This isinportant because B-CLL
patients are chronically inmunosuppressed by their

di sease, so avoi dance of effects on normal T-cel

function perfornmed by ZAP70 is clearly beneficial.

Primary isolates of CLL B cells from an individual

ZAP at
impighnf Becafl ERE ofEES: el RbALY bbb uplt e AR nefaiskAS
avoﬂ?’ncb gﬂ éigeom on?tZ)(ih@at 1 "F\M]rﬁmt:tllﬁﬁ paédt)rhﬁd MEEPWG mﬂl?afrli}l daelndﬁylah

St anadar pro g em E &Vla ted with

Di MRS ?féi)Pfoq? fa%ngfeglﬂweﬁﬁf Jé BAGEYSES fi‘%?q W
e

Apoptstik eplisavae tehtifieddfytastantsrd araterg! vﬁmaqthsmltoe}mdml@)tal(dyy D10C6
and%mgﬁ@rp }o% c(e s[i]a’anﬁhé V’?hes‘g“ [ %%lfg% ig:e@/re Sg‘]ii/v Qstt ﬁ%t > K%ggptotlc cells

FIGU@IE] %shmms eomparel thy %(Vlh’dlha@ ol ZA]E?O-*;G?&@)mwlyuﬂphacm %ukerma B cells
S R
oo 85 b Sy AP PSSR T T, v 50

inhiBAdry eﬁﬁceﬂ@dtbnt(rcg@)toé dpptbidﬁatlz@@OnM ECl (17- /—\AG) or EC
16 (i.nactive structur rel at ed HSP9O i

PPt GXRERmEt Vay pes ?orms%mlaw‘are e apuigh 2oz LEP cens

suc&])‘nbSl ﬁw ﬁBﬂteQ BPCEE B cell$HH ah MR ZAONEH pé@knt\/vlfér@{reated with
ye D10OC6 i um i odi de stainin

10 BCll |(t7§rA|A§3) &% Bﬂgk@,@eﬁcﬁ@ SBBGWIY%I%PB@)%@BW ’é‘h’c?éPlD for varying
tims a%‘ﬁ'é %af DBRRLAR rﬁ%@g&ﬂn‘f %s, l fifa}{da‘?& %ﬁ?&%n%hﬁﬁaﬁ&hmm

ynphocy ter treatin
vitahdfeddiOEIG and propidiaEh i¢dide s(tmmEgJ Tie6n iahdity 1S\cepressed as 100% - %

sooplt AL Bt Sree Bhropmibiok eVl el o fttoemie

B 8l afrér trdifm W\Mltlbo aMFzﬁ%mf(n he.em) sr Eocmmtabm str[icturally-related
r oxi mat el hours. Prinary isol ates of
HSE ipsbiterd s P@éwt @Amfe&ths%%x%w*@a%e wer@ﬁalz%lb*féled by 17-
atlentsovveret eated wth 100 nMEC" (17- AAG for 48
with 220%e0F ks cepSEYRTIRS @apprgxmegy %lé‘?ﬂf? fied by a

St "’I’?Hﬁd}? isBlaRk 8F QbL Usdend fibR&ixieh FRrg04 ?_ht?énts\éhﬂ alevéelyEAP70-
D OC6 propi di um i odi de stainjn he % viability

patioels SR (B8 500MRL 00OOVEC] %%@91 fox 18 Hosp 3T Appgtotip ols were
S Sy XA b L e L4 OO0 R o
stalhmgaﬁ"hemvmbﬂhﬂy 15].@@1:&%5@1; l((OW Rrppptbtic celld. RBIVRE 9 ZaRpddes the
viat%itlir o% C‘iil elg m fiC siateen 2%7(%) patients and the eleven ZAP70- patients after
treatment with 100nM EC1 (17-AAG) for 48 hours. ZAP70+ CLL B cells have an average %
viability of 45.74 +/- 3.177%, whereas ZAP70- .B CLL cells have an average % viability of 93
+/- 1.701%. The Students T-Test P-value of the difference in survival between the two

o
Ne)

SO
r

populations was < 0.0001 which is highly statistically 51gmﬁcant
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viability of 45.74 +/- 3.177% whereas ZAP70- B CLL

cells have an average % viability of 93 +/- 1.701%
wab@eBsueeNnt s T- Test P-val ue of the differenceP@mUsS2005/039816

survival between the two popul ati ons was < 0. 0001

which is highly statistically significant.V .

FORMULATI ON AND ADM NI STRATI ON OF PHARMACEUTI CAL

COWPCSI Tl ONS Gel danamycin may be prepared according to

U. S. Patent No. 3,595, 955 using the subculture of

St t D t he
V. {) B A AR R of Pl PR RE el
and Research Division,.Agricultural Research, Peoria,

111., USA, . accession nber,. NR 02.
deleliamanyicin 8¢y Wfspae%ﬁaﬁscefﬂl& F&P\? S BAFN g g using the
subc‘ﬁﬁﬁx‘é'off Sﬁ%h‘)r@/&k @gnﬁ@ Biks 1D s on‘eg8slt, WidlPthe 7.8 $ephiident of
accor ng to standard technjques, Thgs

Agn@ﬁlhm &N qartéarcxyl Utilization ndiReseasgh Digisions Agriquityral Reseprch, Peoria, 111,
USI{ %5{5941&{ ﬂbe?%dj@og eﬁﬂlﬁﬁ@ltohgaeﬁv@ﬁ@g L AlESeo }rgﬁﬁncpﬁﬁfy Refashioned

I n us I nventi on . g. I scussed

. as spdclfféd mﬂj‘lﬁn Patent Nais| 42l ,289, T,8E&7 mmmmmlt@t@ﬁard

THERAPEUTI CS, current edition; Perganon Press; and
techBISIFNGTON' S PHARMACEUTI CAL SCI ENCES (current edition.) -
VB qikodRE biderdiry gkillin the b e FimiliBewith feemelatipoatdd@ministration

utilized in the nethods of the instant jnvent.
techgiguesthatispr berraplowidin dse of {tisavEEHOn ¢ Lo dR HISAUSE IR Gpoflin and

Gi :ﬂf‘i RE BHALGAEILOCRAE BRAER R THER(PEURES, cuf¥ft e @itiB A Ferddmon Press;

ents, In a phar maceut i cal CorT'pOSI ti on, ‘accor al ng
and ReMBtcgaY érP@ABMAEWMSCMC%EOHE?m editior) Magl Rplishiag Coan

‘EaaneP adm ni stered orally or parenterally, including the

| n’[ravent ous, intranmuscul ar, intraperitoneal,
s ulfthe tamnpomds utilzed Al thamdthbdqu dlel instant iresntodn may be administered

e, 0 i S SO S 5 SRR Ry g s,

in a?ﬂﬁ?rd&beiftl@él REmb&itadn, ch*oﬂhﬂgh@ stahdad p}ﬁnﬁﬁﬁd’u&f piattiat Maat .
hi s may be achi eved for exanple, but not limted"
compgunds @@q{pe admripistcrsd ogp&],y,opf] gargm}fzr@gy,ynclchlgﬂ thg }ntraventous intramuscular,

1ntr%)QHLo'nQaqtsju9attan%o& recfal £R&thp 9.’.'1 PJLF& N adthﬁisﬁ‘ﬁtrldno n,

ter, or iInpflant, Sard i mpl'ant nade, e.g., out of
a rF(or exasplen ﬁnghmwsnc mrphgmlwacutmdwgmanmnsaxf thejimneniiehi gag be

AT RARC R A RSN B8 Sy e, s

not &ihﬁt@d {oQlochlatifision gurirg) sufg‘erﬁtobttﬁtﬁppbcﬁatmﬂ,@pg As¢ans otitment, injection,
re-neopl astic tissue., Still further, the therapeutic

catigfe, R HPRER S TRt B0 &8 PBYPL A RRTYE TGBRGTONSy RicRSiAogps material,

incM@Sk fleRibranes, such as sialastic membranes, or fibers. The administration can also be by

direct injection at the site (or former site) of a tumor or neoplastic or pre-neoplastic tissue.

Still fﬁrther, the therapeutic or pharmaceutical composition can be delivered in a vesicle,
e.g., a liposome (see, for éxample, Langer, Science, 1990, 249:1527-1533; Treat et al.,
Liposomes in the Therapy of Infectious Disease and Cancer, 1989, LopezBernstein and Fidler

* (eds.), Liss, N.Y., pp. 353-365).

The pharmaceutical compositions used in the methods of the present invention can be
delivered in a controlled release system. In one .em.bodiment, a pump may be used (see, Sefton,
CRC Crit. Ref. Biomed. Eng. 1987, 14:201; Buchwald, et al., Surgery, 1980, 88:507; Saudek et
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e.g., a liposone (see, for exanple, Langer, Science,

1990, 249: 1527-1 533; Treat et al, Liposones in the
wab@samssof | nfectious Di sease and Cancer, 198BCT/US2005/039816

LopezBernstein and Fidler (eds.), Liss, N.Y., pp.

353-365). The pharnmaceutical conpositions used in the

nmet hods of the present invention can be delivered in a

controll ed rel ease system In one enbodi ment, a punp

may be used (see, Sefton, Ref Bloned Eng.

al. éggn leg{ §0}989§9%ng| ﬁdcﬂf\@% ly,lagcgg{rglge%lfelg#ﬁg%teré Rt Placed in

proﬁﬁhﬁy of e delapeutiv targett (ade] @obdsa, Mﬂ&aﬁWﬁmm nf Bentrolled Release,
ed in mty of the therapeutic target (see,
198@8@§§%@p Wgﬂgxé Applications of Controlled Rel ease,
1984 p¥Rhacebiicd?d Eomﬂ&sftro}@ Bed i the nRERUSBCE fsfadd invention can

ositions used'in the nethods of the instant
conﬁmnr}tgﬁ adtiye ingeadienbintasforn stablgdern qyd usey derextpmple, gsakdets, droghes,

loze gé %@egus of 511%’51%?&%%&6 dis Ersi%i%%d@rs of"grahﬁpé %Inﬁlsxons hard or soft .

eo s Or "Oi pensi’on
capahlespa@rsgiups er q&mmle@empxrsﬁgmamtdndsd for enrliissinmyshe ph@anbd(accordmg to

sof t ul e or e irs. osi ti.ans
any Hiaeind ORI For SRR b ot i AR Ao Ok o et
corxﬂiﬁﬁlﬁ&ii tfdyQohtainCnt BEmofd aghE sdldvtedTrmifha gtaup@ofdisting of sweetening
phar maceuti cal conpositions and, such conpositions may

agents, Haxprngagenty colopng agrytnd prestraing agents iy m%eﬁ o yyPYeH

\
PSRBTl SR RO AURLLS T AIAIEA i

adnpixiore| with rp}lnapmpleeama@anwly@p@g@hle exgipiepta vaichisresuitable for the
marltiER Wu?% 8‘1; taﬁgtﬁ AN Ehe%leq le:}?c{l 1erﬁ? %ﬁ BQ f&r@%mﬁ?l‘é,al%{% hlﬂ%’il&d u%% %s éaiklum

adm armaceu accepta
cartemaue,moémh&avﬂomxh, lm‘tae,sctaildlmb pkosploate trtvedinmmpliosghiate; gramflating and

CipE A g RO A5 BOAr B PR B SErarsarch, o

algihRGLIS Bindifghgentsop Bs et B 'gehif 'ﬁémvﬂﬂpﬁﬁﬂﬂidﬁne or acacia, and

granuf ating and disintegrating agents, such
lubpigatipg ageptst far eHamples maglaﬁswesteas@ws@ﬁwa%@rdakn@ he tsblsts may be

unc885@015ﬁn%r rﬁ O({oatg!é ?g Eh&v@fé&fﬁn%&éé ﬁ%eﬁg t@?ﬂé Sfthd @rhg or delay

exanp I nyl-pyrrolidone
msmtchatwn amirabsdrptbmi ig dtei gagrcmgemlsl traftoand éheaebyyl peovidesaysvetgingdraction

ovelp iatumtiod R EL R et shBb sl Rk AR AE |,

hydfea@brobhlmeﬂgswlunfse b g/ deiygropylcslRiady, ol Sitnfetde By aate@ial fickl as éthyl

absorptjaon in the gastroint estio %d tract and thereby
celiglogg,orfsliylose festale REY Ak fag he 5RBIOYSE | onger period. For

e X iR Blatichs WEH 241 u§9§n§f hiSo B@ﬁ%&nﬂaﬁi‘hﬂg g&ﬁﬁ:?édpﬁhess\#}fc?ein the
as_hydroxypropyl net hy | ose or

activy ingradiept is pyagevith Anggert sqblﬂ dduqnit,rfer eemple, ¢riaiem icarborat; palcium
pho?;?ha?e (H'X(Iaohn, or as soft gelatin capsules wherein the active ingredient is mixed with water
soluble carrier such as polyethyleneglycol or an oil medium, for example peanut oil, liquid
paraffin, or olive oil. o '

Aqueous suspensions contain the active material in admixture with excipients suitable for
the manufacture of aqueous suspensions‘. Such excipients are 'susﬁending agents, for example
sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium
alginate, polyvmyl—pyrrohdone gum tragacanth and gum acacia; dispersing or wetting agents
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cellul ose or cellul ose acetate butyrate, may be
enpl oyed. Fornul ations for oral use may al so be
wee@sosued as hard gel atin capsul es wherei n t hBCHUS1008039816

ingredient is mxed with an inert solid diluent, for
exanpl e, cal ci um carbonate, cal ci um phosphate or

kaolin, or as soft gelatin capsules wherein the active
ingredient is mxed with water sol uble carrier such as
polyethyleneglycol or an oil nediun1 for exanple

eanut | i.qui ff
mayga gﬁg’(ﬁgq?lgr%c ﬁﬁ}aﬁlg ;cgt P(v Z et%{lﬁa T condeéxgalf%ggrc‘oducts of an
alkyohé bxi@XGitR! Iﬁﬁ@ta&dé‘? fort @bllnﬁlefperyoﬁﬁw yfeamteyoiecondensation products

aqueous suspensions. Such. eXC nts re syspe
of ethyjen exide with @2&%@@8@%@ cplafear g‘éneg oxycetanol,
orc EM&@%&“&S‘S&'&@ é&ﬁﬁ%ﬁﬁ)ﬁmtel&%fs'déﬁ%d%&ﬁ Patty%@i@b B0 a
al gi nate, pol yvi ny -pyrrolidone, gumtragacanth a

nd
hexitpll auca@apolavxmhsbw snrhgﬂ oronogleats, vy cg@@m@mowt@f ethylene oxide
t h
L L e

sorbitat nynatdatts , The QQueeuﬁmpﬂ)@mpﬁﬂ maxalsed dfvyltaﬂnmesir ﬁmreapreser\(atlves for
condensati on %{Cts of et hyl ene oxi

exarpplg pthyls Py %—ﬁg)p dewgfrgoatp © QLIRS cgfjormg agents Sfor more

ﬂav&ﬁfgta%&% 388 Bié GNfor® ¥¥&edndiRQlg CntQsuSRRARAER] $20ehafin OFapinfame.
hyl'ene oxide with parti aI esters derived from

f aﬂﬂy shsplepsions ey e Hersudaind t&’@@ﬁ?@ﬂ@ﬂ%ﬁ%&%ﬁé{lﬁﬂl@ﬁéﬂ a vegetable
oil, ﬁ)? Epaxﬁé)?]é mﬂ&ﬁ‘%@ %ﬁ%eﬁoﬂ Qésaﬁg Gﬂ SPSRbAR gllpdrqg}h%éal 3fl such as liquid

e OxI part | esfers derived fromfat ﬁg
parafifixi. dﬁleaunld shepensianis nmhyntmmdeklckefnmg agsutnfor exapple/keeswaxehasd

e L G i L AT B L R
mayde aﬂgkﬁf 10 F}?))dedl—a’palﬂable%/cfmlrp!@ﬁtﬁon O’ﬁl&ise consgioninay bmeserved by
nts, one or _nore VOr i ents,. and one or
T RN ITE TEO TREARE
as @ﬁggeﬁf@c p&dideYs RHSPRORE ARALIERY RGpafAbAYE ﬁlte@gechl‘é suslpensmn by

suspendi ng the acti've ingredient i'n a ve l e oi
the 4dgliticmcdwyates provisle Miesactivd ingleflignt in pdmixtiee with a gispergipg or wetting
coconut. o

‘ agexb asrug]?qndlﬁlgla.l%%nt gnd (Imrel on}n%?ereﬁkseg}a jves! %Hltzﬂﬁe Jhkﬁwn% or wetting agents

sus
and istispendiing a@nia gﬂmcgmpld‘red@ya}!mb elrdmdg mmauqnetl abcd/ep Alddxﬂ:lbna'i exmp1ents

SRACT I N LR TR TR ——

ma}%eop{'éééﬁlea b Bleaki @b ofnAntiHikRIAAY SRt &hscofbie a€id.
ositions may be preserved by the addition of

an -
nihe phirEapRUIEH Epmpasitions 9#69%@16 mﬁ&}oe}% ¢ Wtntjpvention may also
be 1iril lt}l%i}@g% Qf:%g?feﬁm%ater RIS ?h & riiay?h e AMIL 63, for example

preparation o queous suspensti on by
olive ol oa ellitis omh 00 & migzeral :oﬂpfoowaumlet lﬁrsuchmafﬁe of miyturey @ithese.nSuitable
emxﬁmglﬁ(gt augregts may %e %atl(ljrlaﬁﬁgéc%m% p% sp‘?ﬁ'&&esﬁfgr example soy bean lecithin, and
esters or partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan
monooleate, and condensation products of the said partial esters with ethylene oxide, for
example i:oiyoxyethylene sorbitan monqoleate. The emulsions may also contain sweetening,

flavoring agents, preservatives and antioxidants,
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agent, suspendi ng agent and one or nore preservatives.
Sui tabl e dispersing or wetting agents and suspendi ng
w@@ns048T e exenplified by those al ready nentiPCEUS2005/039816

above. Additional excipients, for exanple sweetening,

flavoring and col oring agents, may al so be present.

These conpositions nmay be preserved by the addition of

an anti-oxi dant such as ascorbic acid. The

pharnaceutical conpositions used in the nethods of the
?%ﬁé addré‘ﬁﬁg fn bd 'RYmﬁEt@&’ wWRB sivBetédigy 452hMR) Bf e)étfhple glycerol,

wat er S|ons he oily phase may be
prowbgeglabﬂesodmol Olf SUETOBSK a?rqgh forghlatiensgnay adso wntaihd @en&lqenf a

ner.al I d paraffin or
Pres?ﬂv‘%ver &YoBre deésf%m{n%agﬁ gl e aﬁt ){&% yi ng agents may be
© naTh¢ phakmytaceaticat coni;g)smbﬂsxplmalba il eie, fofno of @erdlen] @thbmn

G S e B B R S 8.

ng%pe%m%m%@drﬁ@;oamm%&e@aaﬁ&atl on products of the
said partial esters with ethyl ene oxide, for _exa Ie

polfesigrle iy saishle mropasitionmasit OF e stele imgetallpoil4p-giatsr
mmI%L-rﬁleﬁ)ﬁ MRS YEGE e'agant gldﬁycq{fé Ng 1! rEyﬁase For exmﬁae the
reservati ves and tl oxl dant s Y1 ups elixirs .
actntmengredlmilrriaydd fmttdisssmshnemmm@rﬂmj @oybsan ¢ih andelgeithint. eThe 011 solution

o ol 8 S S RA AR 5 b il e 64 Mo,
pr gse @tdblé%ol%bﬁﬁ/&rmnmerﬁﬂl&oﬁ@ﬂnw beigtradiend Mtenpatient’s blood-
ant i oxi dant .The p

rmaceut i cal osi ti ons
streqop By fasplrRobts iyecdiopy é?"FWP‘éV&rYaHIH&‘Y vt P Spef the Solution
or nﬁ‘&eﬁﬁuﬁ.ﬁﬁ iPGERR VAP Lu?to\f%tﬁh Q2 oRdht SiduyAR %oﬁo@ﬁ&at”ﬂﬁﬁf 1B instant
enpl oyed are water, Ringer's solution and isotonic
compoetidu i etdenioinrintais|sueh anstaN €orRaeBRFIOR, 3 FUEBYH Eravenous
delifle? BN AR . 9n B 1ceShdn el il @Bk fec CADD-PLUSTM
“Coi -Tn-wa r m croemnul st on where the active I ngredie
modeissztﬁOsstcdwmcdlspmnphe oi |y phase. For exan‘pl e, the
ve, i ngredi nt na efl st SO
of L pBmFA S b Suhe PR of 5 FigtRafleaelt fgfous o
oledgéﬁd‘u@ Sip8dionToOnRa@clhr 0 @uliﬂutéﬁ&m@ bdMinXstrdtién. &tk suspension may
tprocessed to forma mcroemnmul ation. The injectable
be famrulatebirsoging e tiekaniin ait 8RS Hase S%ahlwhﬁlzfa%%?e%r Wfi’iw agents and

' susp%ﬁ{hgg g%tn?svxpr}.l Ve %E&lﬁlﬂ@bd%n 0aYe. PRk YRrilethREhHIO Breparation may. -

't may vant ageous to ‘adm ni ster
alsotteer milmweotabl@rsolmm arersfessiaminiamosietic pargrigrasaqegptable diluent

in . a onst.an cir i ng_,C a
o R BB L SRR bl
con@ﬁiﬁﬁwlyreaipl@ﬂd as @sobvent dm”susmﬁdmglhmdmmn @usthtbqlm'poee sy bland fixed

oil xglgp\él qc)‘gpg @iﬂ)ﬁ N slmg:%ﬁ}pc mono e>(()1§1 gl@lycen es. t(‘idﬁlxolq efatl(y amds such as
oleic acid find use in the preparation of injectables.

The HSP90 inhibitors uséd in the methods of the present invention may also be,
administered in the form of suppositories for rectal administration of the drug. These
compositions can be prepared i)y mlxmg the inhibitors with a suitable non-irritating excipient
which is solid at ordinary temperatures But liquid at the rectal temperature and will therefore

melt in the rectum to release the drug. Such materials include cocoa butter, glycerinated gelatin,
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nodel 5400 intravenous punp. The pharnaceutica
conpositions may be in the formof a sterile

W0 njoeos@bt e aqueous or ol eagenous suspensi on fRECT/US2005/039816
i ntranmuscul ar and subcut aneous administration. This
suspensi on may be fornul ated according to the known
art using those suitable dispersing or wetting agents
and suspendi ng agents whi ch have been nenti oned above.
The sterile injectable preparation may also be a

steri i' Lectable sol S
e Soee i a0 Ry oS B ens A Rl Qocular weights and
faﬁyfa@lﬂe%ﬁlﬂs%ﬁyasylanesgiyddﬂl on in 1, 3-butane d| oI In

additign, sterile, fixed eﬂa re conventi.onal ]y ;

enfIrdoRiRHl H5€, Greapt. CEReRs, J {ORS, R PR Poptaining an

HSPBY [AfHEr Sibe RN thsf ds&fﬁeréah |to;51?él apticaid o @ethida Ghoueh Wekhes and

synthetic nono- or diglycerides. In addition, fatty
gargbm ds such as oleic acid find use in the preparation

DS ﬁnc{s?ﬁed iR BEHROR o ngéﬁéﬁa uﬁ&gcaag%etammstered in

mtraa@lsm ﬁonﬁ wiart@gcdl nsd dfeuftablaintvinasal ppindes mdl deBvdrp devieestaalvia

IStI‘ath of .t.he e OSI Lons
e RS R PE T FHBTRLTn T 3ol iPap Fdhost Bt
ordu'ﬁ@ﬁ skill b thekrk."Wo BXSdnPinRitkedwh tlﬁlfomﬁoﬁ‘dﬂandd@malafeﬂvm Eystem, the
eratures but liquid at_ the rect erature and
dosawp peminisERtanaYiE, HReORrse e caRinieRsaheT améregfggt@mttﬁ@um&he
terials include cocoa butter, glycerinated

d“*‘gyf‘%m.q% hydrogenated vegetable oils, mxtures of

po Hyemhtsﬁb@md gbmpaings of the instanijavertitemay also hrehsgh nrscoamctlon

wnhLP?é r%zgﬁ%.g éltﬂ%r Sutf?:f gn(%s %gﬁ aFé/ J:efe%g g%ﬁtﬁ?% %agf %ﬂar%?&ﬁlﬁ@sjs against

the G@ugiHion Hatis $em§ treatcd Clﬁj‘ﬂt:ammpldf] gheanstt:lﬁSl@@xﬁpdmmﬂi; Imiay be usefuh in
be used. used herein yéog i, cal appl i cation can
compipafi Qi AP CRRRET aHLe 5The conpounds used

| N Fhiiger RS RO ridthddd %ndpécﬁl%ﬂﬁdsl rﬁ‘é&&ﬂﬁd Bé'hs@fﬁfhnb@mbmatmn with

admi ni stered in intranasal formyvia topl cal use

othes inhititorseofprrtsafilemsugnaliagpainesy theidinksaillier ve&éw@é@toré?cepfors to
nuc];éilras ré% ttirng%glhﬁ:ﬁg{ra aneraﬁ'gﬁ ng those forms of

well known to those of
' or dhe a:te;hodé«bﬂ the prasenhmvartmn iRy alse beusetul ivd thentteen agantstthas inhibit

orm of n st e S
sogiaBTieHF end L Srraler e gt me BT 598 BEfing butno
limitddas VEGFaEdEbiot BMibitohy Mdubiag kibbdytmes andgristrag tamgeted td NEGF
met hods and conpounds of the instant invention may-
recep}ost, apggostplig gnd FRO8fARinct i on

Examples of antineoplastic agents, which can be used in combination with the methods of

the present invention include, in general, alkylating agents, anti-metabolites; epidophyllotoxin;
an antineoplastic enzyme; a topoisomerase inhibitori procarbaziﬁe; mitoxantrone; platinum
coordination complexes; biological response modifiers and growth inhibitors; hormonal/anti-
hormonal therapeutic agents and haematopoietic growth factors. A .

Example classes of antineoplastic agents include, for example, the anthracycline family
of drués, the vinca drugs, the mitomyciﬂs, the bleomycins, the cytotoxic nucleosides, the
epothilones, discodermolide, the pteridine family of drugs, diynenes and the podophyllotdxins.

Particularly useful members of those classes include, for example, carminomycin, daunorubicin,
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with other well known therapeutic agents that are
sel ected for their particul ar useful ness agai nst the
weondiosi4oh that is being treated. For exanpl e, PETES2005/039816
i nstant conpounds may be useful in conbination with
known anti-cancer and cytotoxic agents. Further, the
i nstant met hods and conpounds nmay al so be iiseful in
conmbi nation with other inhibitors of parts of the
signaling pathway that |inks cell surface growh

. _.fact. t | : e o .
e R R A R AR P S o

5-fluofouedil] @ mersaptopirie, fgncitatsifie) bytosihdarakihesd deapaivbbyllobein or podo-
i nhi_bit_ angi ogenesi s %%g ! herdeg))[/l [ Hhi bit the %ro h1

phylloiryin frraiFe AEESS 81OPPYFo PIORMSIGCFROTHER GHICREOSIIG (A ElD:

vinbiaktgﬂet, it sPind/ Fdrodi A€ RinREsihd) RURIsTe fpaclithrtt hiktbihB Uke. Other useful
ribozymes and antisense targeted to VEGE receptors,,

antingnplsistageityinelude estramusting qarbopiatingsiyelgphosphertiie EEB%@H c
aaents. Whi o : . . .

B R S R A G

triméttdkyite pdacarbazirge hiasparagitase, empibthecin €GP T-dhi Wpphgan) ae-€Xi n;

. an anti.neopl asti c..enz coat i sonerase.inhibitot:; .
bica s, SRS, PRI AP RE BB TS5 AT AP gy telenkins
CORPeR % EBPOD iRiRGE GRU iff 8 pRkiHas sTH¢ plesshsindadiof ivattinistered into
i nhi bi tors; hornonal /anti hor nonal t@ﬁrapeuti C _@gent S

a hugan swbieshiltesisdly desage gilburmatinbs drteamuned Dy eprescrbing physician with

' i ' weh i, 28 A¥PbiiRe of 16 individual patient,
e QIR B85 G5 vkl SEA e o8l i
as well oty s¢vesty dfftles fatieninsyivptomst he cyt ot oxi ¢ nucl eosi des,
t he epot hi l,ones...di.scoder.i®l | r-i4cH . ‘
of ?’H?’%geg?mﬁlfi?’nagﬁlé‘?hgﬁf& 3 téﬁep%g,g%kéﬁq%ﬁ% %ﬂgbf?& { @fflibthered toa
manidasltunddip@ing teatiaedt dibr caroehdosexample)tosast cinas's dsiniimstiatide occurs in

for exanple, carmi.nonycin, daunaqr.ubicin i NO in,
an SRR FIRATRS Of G IR0 LoD RH ch e b P VRp it fo about
60 rgg/kQ%B? weighPstr thy, Qrarshily obbdtlvetaros g lof body weight to about
“mercariopurine, ‘gentitabine, cytosine arabinoside,

40 me/ip by seight per dry. pd degsinyipd therapauiic desags it cpaprisss dbe ipgant

com%égg nZi{mglﬁdes31}0%?03)%?@%2&3%@%&?10@() ﬁﬁﬁaﬁ@@%gxgﬁ%i’éo’r. Preferably,

; I'ne, “vincristing, |eurosidi
the désagtesinpeises|frur aminEmgpagtdut H08Imgefc HIROOlinibitorCx her

oo Pl e PG BRER b ¥ Bl SRk P Ih bR form, the
i BhesB g

prepat¥A H sUBdivided Pl dostesaRRIgppiopHiaeynmtitiés v tiecqtye
cytarabin, idatrexate, trinetrexat 3 dacar bazi ne,
compoph #rgadh FEEEIVe ARRPRLSe AkiSVR the@egred PYIPOsS hot ecan,
ar Rt rAE N Repofiddth 3Thil Qosel o YR Auiidkemay be varied or adjusted
py?{hgggen% ndol e dgri vatives, 1nt gfr%?erons a};ld A9
from abaet 0.4 mig tad 000 mg, preferably from about 1 mg to 300 mg, more preferably 10 mg to
200 mg, according to the particular application. .

_The actual dosage employed may be varied depending upon the requirements of the
patient and the severity of ihe condition being treated. Determina_tion of the proper dosage for a
particular situation is within the skill of the art. Generally, treatment is initiated with smaller
dosages which are less than the optimum dose of the compound. Thereafter, the dosage is

increased by small amounts until the optimum effect under the circumstances is reached. For
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When a HSP90 i nhibitor used in the nethods of the
present invention is adm nistered into a human

W@ apests7 t he daily dosage will normally be deP@r/nb1008039816
by the prescribing physician with the dosage generally
varying according to the age, weight, and response of
the individual patient, as well as the severity of the
patient's synptons. In one exenplary application, a
sui tabl e amount of a HSP90 inhibitor is adm nistered
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will bdﬂ&gmlated ampchsg toutmudgmému dfthe ftendinglobiniciad (Whysicign} epnsidering

HSP nhi hito Prefera ,
suck et 2° EgnfsPRCIRE ) DFR GBS TG N AR SUE A0 R eA 1S ogne
treaté&ﬁp% i nhi bitor. Preferabl y, t he pharnaceut i cal
reparation is jn unit_ dos I n_such. for %
3@% hepToBrApeutis pE e AR BEF A AR tEﬁF‘EY OLE ST %ﬂﬁ%@r ing to
ther. Qﬁ bloBd18 wl RESw 8 £1. 1 WAL tﬁe“a%bé(r@ntci@m@%@dﬂed i th@-art that the

ectlve anmount to achieve e desired pur pose.

_adxm‘rtﬁéramrawﬁthq gllemotImaPW@ agenpediercradiation therppy ¢fade vapied depending

o o RS Y SHE A S A S

radlmehem@f ot idisedk8. Adgofia a&&@ﬂaﬁg: wilcthe ﬂ(dmmlgdgemftﬂltf@kllled

part pI ica The act oS enpl 0
clinif). b P B s BIRE R ComER Tt PR LR S cam be.
variQBih Ve oﬁ]@oﬁs&@e@@l’f&ﬁl I YheGlimiti@ere@ n@diabiaie apeitod.e., antineoplastic
treated. Determ nation of the proper dosage

r a
ageny F tarl@um@ronéhq RedieRtondiin VigPiah the abpRIvedePIRonss 0% fhe difpase to the
admﬁ”ﬁ@r &tfc%@&ﬁ? is initiated with smaller dosages
an t

whi ¢ are ess t he opti mum dose of the conpound.
Thédwaintgeneral, the HEPSA granibitor axrddh@dsmﬂmapsmml dgentrdho mat kave to be

| ff d h
admlﬁggﬁrﬁ% H‘htg‘f:ﬁ’?: ouﬁ‘g]‘hal%gﬁ% tcofl%’l??gsq{l%{’ % &gos age er%& PRysical

and ghétmd& gha’iﬁ_lgﬁerﬁdﬁﬂ nax&tt@beaﬂmxmstmﬂtbly@ifﬁermdu EOUS. thﬁexdmplel, fhe
) esire anpount a uenc a, m ni s
HSRORAnhikiisy anay iR AUPIISIECE e‘b PheagRit ?Ré:{ RGN0 5 5?@0 i Rhe mereot,

whlﬁrtﬁ‘éﬁl@ tnoth@féﬁéﬁtic%@erﬁ‘ ik acﬁﬁﬂlste?@tlh@av@hcﬂﬁfy The determination of the
henot her apeuti c "agents and/or radi ation therapy wll

mods@fﬂ@rgmnsapw a@éé@@vwgblm of pdmipisHefiAsn Whese ppssible, In the same
phar%ﬁacgﬂ%&'&m‘ﬁbélﬁérﬁ ﬁsav(}ell(\pfﬁﬁﬁ bie @O W1 BTN clinician. The initial

administration can be made according to established protocols known in the art, and then, based

upon the observed effects, the dosage, modes of administration and times of administration can
be modified by the skilled clinician.

The particular choice of HSP90 inhibitor, and chemotherapeutlc agent and/or radiation
will depend upon the dlagnosxs of the aﬁendmg physicians and their Judgment of the condition of

the patient and the appropriate treatment protocol.

The HSP90 inhibitor, and chemotherapeutic agent and/or radiation may be administered

concurrently (e.g., simultaneously, essentially simultaneously or within the same treatment
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such factors as age, condition and size of the patient
as well as severity of the disease being treated. The
W@ b@anstasT apeut i ¢ agent and/ or radi ati on ther apgT/Us200H€39816
adm ni stered according to therapeutic protocols well
known in the art. It will be apparent to those skilled
in the art that the adm nistration of the
chenot herapeuti c agent and/or radiation therapy can be
vari ed depending on the di sease being treated and the

f th h t
protchlg Iéiqqgﬂ’l%ﬁ.ﬁ%r d]&% ui%%rgﬁlp aqg.reao?% ﬂ'&ﬁ‘}hf&%ﬁp% dlgé(%géér g condmon of
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0 bﬁ%"f?@b%ﬂﬁﬁsﬁ& 2Ad theRRerAcRirRicali €4t ArdRF 3¥4toh are not

agents (1.e., antineoplastic ‘agent or radiation) on

. ad:nmts@rqﬁammememabdonessevﬁxaékwsmultan@u@lwsfbm@e iniga geies el of
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detext?lluﬁﬁ :!)n o?}’f%l o2ddr BeEERbistrMMn] SMatREnmRFBE e AR RmBafAtion of

m nistered | ntravenously. The determ nation
eachctherapwtwmgbet difringdritenimet profoool, iamgllvrithingde kaewpdgetof thefskilled
t -on

physb%acﬂ %ﬁg& 8811 b%tglhﬁplgeas oSt | g?aged V\aél? tﬁe@%{lﬁﬁ% ?%the patient. For.

exaﬂi%l@ M@ﬂ@moﬂferdphm@lgtﬂt laﬁﬂomhdhb]mm mf[y belddministeted fikst, especially if it
adm ni strati can be nade ' .est abl i she

is 8 G QIPEIE BESSLIERE Wh9A A1 (EAEISHT fontEN W&ﬂe S B 53 iseoo
inhiblR? SRR d SHi26 Etermhirtd 28RS B Eous Wﬁ@a&ﬁmﬁﬂiﬁdﬁl oﬂl{eat ion

‘and tinmes of administration can be nodified y the

chersathérhpsgtic hgent enlddm radigiensad ¢ ey petil ﬂ@rﬁﬁa%enépromﬂg@ Complete.
' n%@g §Pdeco thce %@ﬁfa%ﬁﬁ&%ﬂ%&w@ Re egfh‘éﬁagg B cBhic@P modify

dep en upon 'agnosi's o
eacmhmbmilfan’the axhﬂmistratlcm gfa dgnpmenk:(thetdpeutmmgmttueo MSBBO tohitor,

oot BB oo s

asméﬁ&ﬁﬁﬁﬁﬂn&ﬁmsbe adm ni stered concurrently (e g.,
si nul t aneously,  essentially simul taneo%% %/ or W thin
A

t hdhe a%eéldﬁhgéﬁﬁﬁ’éﬂtlﬁﬂ‘@g%&h)ﬁhﬁ trealnent \F 2t thedasrgf ng
adndiiQBed, RGN Q@ﬁéﬁ.‘c\ie?tlﬁ A1 RN etrfe@F &el phBerd b R8I 8 mbidefinite signs

condi t'i on of

 such as relief of disease-related symptoms, inhibition of tumor growth, actual shrinkage of the

tumor, or inhibition of metastasis. Size of the tumor can be measured by. standard methods such
as radiological stﬁdies, e g, CAT or MRI scan, and successive measuréments can be used to ..
judge whether or not growth of the tumor has been retarded or even reversed. Relief of disease-
related symptoms such as pain, and improvement in overall condition can also be used to belp

judge effectiveness of treatment.
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the patient, and the actual choice of chenotherapeutic
agent and/or radiation to be admnistered in
we@emwpsasi on (i.e., within a single treatnment PCDUSMOFN39816
with the HSP90O inhibitor. If the HSP90 inhibitor and
t he chenot herapeutic agent and/or radiation are not
adm ni stered sinmultaneously or essentially
simul taneously, then the initial order of
adm ni stratl on of the HSP90 inhibitor and the

ch Yol and/or radiation may not be
VI'IIT& : HSPY0 i nhi bi tor may be
i %flrst foIIovved by the adm nistration of
euti c agent and/or radiation; or. the
C hA bi?ﬂf bl@gﬁg&ﬂjr oAIHAAG in admlapatmnts mat)h ddeanced solid tumors

BT TR S e

mqu@n fo?l%@f/seéi'/e%hiee OredksS i(WaIkéh df bEMAEIBE. CNARRA, abstia&, “Phase I
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condition of the patient. For exanple,

th
and 866 sl /a aasrieetivelie rﬂlasawd?mﬂac lpvels ware éﬁems}edde be 1860 + 660 nM

a3 PSR L RSB e b iy ips o

the A€ dﬂlﬁéfﬁg;ﬁdn@]ﬁ’t dbagkhfor fdﬁﬂﬁﬁtloﬂsmf ﬁie@@cfserﬁtﬁh?eﬁblﬁdwﬂklﬁﬁﬂ@ between
det ermi ned advant geo S the ad tration o

[

abouATHEY SCIND Loy SR IM BT P O RIS Sue e

StaBid ahgd cridfnd éﬁﬁltmtverpﬁ@in?%hlglo%d |t bJJW@igh't n
accordance wth experience and know edge, the
practici ng physician can nodify each protocol for the
adm ni stration of a conponent (therapeutic agent- e.,
HSP90 i nhi bi tor, chenot hgrn@PLES agent or radlatlon)
of the treatnent according. to the individual patient's
needs, as the treatnment proceeds. The attending

cl iThe EblWing Ekalripttg mfmthyWaytof fhktiaioh only, afdf aloiregse

at the dosage adm ni stere | cogla%gﬁr t he ﬁe[n raaj dtob
compangnis, BIOKY THH0S 1 QBCSY #H DRP EreHa s gt ardended to be
lnnﬁﬂng Bﬁthé Bntish Unfdsé Qemﬁf:alﬂ" r§<§t@§ &1 the biRt®d ConpliPre aratlons of

tron of tunmor growth, actual shri nkage of t
Examphosrl; 1 2re feptridpgadiappropriatels belewakem commpalysrines .S, @Fﬁﬁsmnal

Ap}igilcatlo eSe?%\?ossug(ﬁ% 1 68 and %@M&%dﬁ%%?&%ﬁ‘ Agﬁhcaatr%%n

316G cal es, e.g., or scan,
PCHUIS08A65 %eenm]as NDEBEANSAI\D@IN BarMIEAMIONS ANDAGETHARS FORRPRODUCING

ANp b@nOt oé‘ga %@%8#,@”&@ Q?@?Ppp 18§t%{1?°%ﬂ"/[9 § 0?/“%3, entitled |

DRUG FORMULATIONS HAVING LONG AND MEDIUM CHAIN TRIGLYCERIDES, filed October 4,

- 2003, and to which this application claims priority.

Example 1: Preparation of 17-AAG
To 45.0 g (80.4 mmol) of geldanamycin in 1.45 L of dry THF in a dry 2 L flask was
added drop-wise over 30 minutes 36.0 mL (470 mmol) of allyl amine in 50 mL of dry THF. The

reaction mixture was stirred at room temperature under nitrogen for 4 hr at which time TLC

25~



10

15

20

25

synptons such as pain, and inprovenent in overall
condition can also be used to help judge effectiveness
wo@RoobosmseNnt . VI. METHOD OF USI NG THE FORMULATPEMBSA05/039816

Dose Range A phase | pharmacol ogi ¢ study of 17-AAG in
adult patients wth advanced solid tunors determ ned a
maxi mum t ol erated dose (MID) of 40 ng/ n2 when

adm ni stered daily by 1-hour infusion for 5 days every

t hree weeks. (Wlson et al., Am Soc. CHn. Oncol,

anal SRS iy P Re RO ool SR MR oy MeOH-95%

CHAUI ARG pﬁptestom (A%Ma@ﬁepsaocmlg)]u ithe sdlvad s Jemomed by

t hi s study SD . uesfor t i nal -1 18, o
rotary |E¥apOEteR a%@e g]fug%wte aL A—P @réﬁdﬁe@S 18) at 25 °C,
ﬁltellag ax?d c?hedgt o @Wr% hr ‘901- ie 4(5@ %THM Hxﬁid)!) of aNA A6 a§pur§14 cBystals

| s. were grm ned

ne, ective asna
(526 %d 25506 puzs b ffmcamammeﬂ@t it NP 206262 S THHME and
@{ Nng: d t
HPL, ?%?nﬁjs?h %ﬁ@ﬁﬁféﬁ‘%&ﬁﬁgagf gﬂlse?nlcepalt | elnf dosages

for formul ations of the present invention will include
bet weenExdmple ZOPmoar@wmfaMWanUﬂwﬂMt i ve

S5 Rl AR BRI AR RS Ra. Bf S fropit el

(1solﬁ61§dn61) tat MMI@mtcooEﬂ(MRbﬁSexﬁMatﬁml letmtmgx felawgul lze'slrymg at

15 B SRR b IS8 B iy 50 o

by HNE sbaRged AO541gAY Mper gi7n53re. HONMR bNHRUC e deasistent with the
limting of the invention unless specifically recited

desited prasicte| ai ms.  Conpound preparations of Exanples 1-12
are reproduced appropriately below, from commonly

owned Uggym bk aY S0 scARRly &amw@amorm 17@9&@71 668
and 60/478,430, and |International Applicati

PC‘IEhQJSZ}&/Aﬁ p)s@@t fromt Exampte Nodep tQH (90 10) at 25 °C, filter

L A e e

/P@ifé bﬁ{BBChﬂﬁjﬁoreéatiimm DRUS 1 FORIMICAT FONERAMH MBLONG:
tlB I\{&fﬁﬁl I N ciI'RI GLYCERI DES, fil ed Oct ober 4, 2003,
°°n%1ﬂ6nt“6 ViBR 9eRrGAHRTRAUSh ) i cation clainms priority. Exanple
1l: Preparation.of 17- AAG To 45.0 g (80.4 mol ) of
gel danagysipleidn PlephPationoff Chimpotil 28T Adiker 2 L flask

3 3-diamino-dipropylamine (1. 32 g, 9.1 mmol) was added dropwise to a solution of
geldanamycm (10 g, 17.83 mmol) in DMSO (200 mL) in a flame-dried flask under N and stirred

at room temperature. The reaction mixture was diluted with water after 12 hours. A precipitate

was formed and filtered to give the crude product. The crude product was chromatographed by
silica chromatograpﬁy (5% CH3;0H/CH,Cl,) to afford the desired dimer as a purple solid. The:
pure purple product was obtained after flash cﬁromatography (silica 'gel); yield: 93%; mp 165°C;
'H NMR (CDC;3) 0.97 (d, J = 6.6 Hz, 6H, 2CHs), 1.0 (d, J = 6.6 Hz, 6H, 2CHs), 1.72 (m,'4H,

2 CHy), 1.78 (m, 4H, 2CHy), 1.80 (é, 6H, 2CHs), 1.85 (m, 2H, 2CH), 2.0 (s, 6H, 2CH;), 2.4 (dd, J

‘=11 Hz, 2H, 2CH), 2.67 (4, J = 15 Hz, 2H, 2CH), 2.63 (1, J = 10 HZ, 2H, 2CH), 2.78 (t, = 6.5

Hz, 4H, 2CH,), 3.26 (s, 6H, 20CH), 3.38 (s, 6H, 20CHs), 3.40 (m, 2H, 2CH), 3.60 (m, 4H,
2CH,), 3.75 (m, 2H, 2CH), 4.60 (d, I = 10 Hz, 2H, 2CH), 4.65 (Bs, 2H, 20H), 4.80 (Bs, 4H,
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added drop-wi se over 30 mnutes 36.0 nL (470 mol ) of

allyl amne in 50 nL of dry THF. The reaction m xture
wWoR®6s5145T ed at room t enper at ure under nitrogePCT/082045/039816

hr at which tinme TLCanalysis indicated the reaction

was conplete [(GDM bright yellow Rf=0.40; (5%

MeOH 95% CHA 3) ; 17-AAG purple: RF=0.42 (5%

MeOH- 95% CHCl 3)]. The sol vent was renoved by rotaxy

evaporation and the crude material was slurried in 420

0:1 t
anefl s 8 chath AR Sp R0 3 H AP 7520, B0 L T o) 658
t,7J =aSS HM,TZH aQCH‘—‘y B3 (4, 1820 Hz2H; IZQ%) (@H%QEUNRRNHDz7 ﬁﬂ;&ng
i tored at nm . - : an
ZCHa}s 8296%3&313@)’ St(ﬁz/?)ﬂi/g%é@%d product. Exanple 2 :
Pr'ﬁ%ﬁfoﬁ%é&ﬂd@é}l@l bél’t\'*évdy@répafe@ binief followiAd\metHog: aﬁf Hdesolution in

from di ssol ved _in 800 nlL
EtORR(Jpnb gyl 32D svehad eg tg@fﬂl@m@g pgmgﬁun@ #2981 873 pfqpéxﬁd above) in

THFE Jnﬁdan& %t(gg?%ﬁdhﬁ %Pl%g&ﬁ&hgeratﬁée' %@Eéa&ﬂa(nfxﬁi'xhﬁéﬂ@gs $itred for -

Ives 44.6

- 10 miIV ’F—h@s@a]asmppnepbmteﬂ' yitteradl snd O8Yed/with d large @mmmﬁ%to d dried in

R R b e o

HC13: Solvant Stability of a Low Melt Form of 17-AAG The
17- AAG product. from Exanple 2 in 400 nmL of H2O Et CH
(90:10). at filter_and dr 45 0C for 8 hr to
gi ve 42‘3%“&%?331;‘"61’%@06 ope 43 purple crystals
(9’130 Foldriab cln %'Wemﬁtﬂ) th%Lﬂ@ﬁﬂlémedlaﬁiddﬁdBéelmﬂm V)
) ="147-1 NVR and HPLC are_ consistent wth o
leXtdﬁéIQfefQ&ﬂ&& rpm@@@é poonpiempsrriares . Thereagtionpixgire yps hetted o 100°C
gﬁ}xg Jif% / I | ted3dth ethyl
and ® ‘Afer gg%%%gb %091 toipARudl BE SRl Wil ethy

was a ropvvlsetoasolutlono

: acetq:!alwi’ahmdmylm watérlz0d §ring ﬂn%omagnqsmmvg@e(ﬁlmed@)i evgpozated in

vacupeﬂlgeﬁgz{l I&)ﬁ{g yel}ﬂ\g pfoggcgt Was Qo ne§j ﬁi}%eé c\ol\}aﬁg)g Cfﬁ{ y a?o%ﬂ\ﬁh%l Igslhca gel);

yieldvas% TR (CICIH08.0.87(dA=0101E4, PH GHE), WeiLd, fle7 03y, AHOCH),

s L G0 LM T e oy,

2. 95@;5{%:@%23)3 oS, ﬁfifc%CbIIIﬁ@ 3d@36FI et U@S(xﬁa}a QH)HDbﬂm 14, CHy),

ure {J(I‘O uct was obtai ned

41504 BERCHR) 62500 SHAGH 44101 8 Sl S, GHDeh 80050 35 CAER, 5.32(5

11, 2}?@% %écﬁjl\lmé C%éﬁﬂé ogm)m% 17‘5{@?1@—)"'6 656H=126H, 34, CH=),

6.95(d, J~11 SHz, 1H, CH=), 7.32(s, 1H, CH-Ar), 8.69(s, 1H, NH); MS (m/z) 575.6 (M-1).

Example 6: Preparation of Compound 967

To compound #914 (50 mg, 0.05 mmol) in 3mL of THF was added allylamine (3.5 mg,
0.06 mmol). The reaction mixture waé sﬁr:ed at room temperature for 24 hours. The solvent
was removed by rotary evaporation. The pure purple product was obtained after column
chromatography (silica gel); yield: 90%; 'HNMR (CDC15) 30.89(d, J=6.6Hz, 3H, CH3),
1.03 (d, J=6.9Hz, 3H, CH3), 1.78(m, 1H, CH), 1.82(m, 2H, CHz), 2.04 (s, 3H, CHas),
2.37(dd, J=13.7Hz, 1H, CH,), 2.65(d, J=13.7Hz, 1H, CHy), 2.90(m, 1H, CH), 3.33(s, 3H, CH),
3.34(s, 3H, CHj), 3.45(m, 2H, CH+OH), 3.58(m, 1H, CH), 4.14(m, 3H, CH,+CHy),
4.16(m, 1H, CHy), 4.42(s, 1H, OH), 4.43(d, J=10Hz, 1H, CH), 4.75(bs, 2H, CONHy),
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2 CH2), 1.78 (m 4H, 2CH 2) 1.80 (s, 6H 2CH 3) 1.85
(m 2H3 2CH) 3 2.0 (s, 6H32CH 3), 2.4 (dd, J = 11 Hz,
WQR06BASHF7 3 2. 67 (d. J 15 Hz3 2H3 2CH), 2.63 (BCT/US2003/@89816
Hz3 2BL, 2CH) 3 2.78 (t, J 6.5 Hz, 4H32CH 2), 3.26 (s,
6H3 20CH 3), 3.38 (s, 6H, 20CH 3) , 3.40 (m 2H3 2CH)
33.60 (m 4H3 2CH 2), 3.75 (m 2H, 2CH) 3 4.60 (d, J
= 10 Hz3 2H3 2CH) 3 4.65 (Bs, 2H3 20H) 3 4.80 (Bs 3
AH32NH2), 5.19 (s, 2H, 2CH), 5.83 (t, J = 15 Hz, 2H,

s 3360 Sy Gy, BB Dapf gl o,

6.46(M=523Hz ﬁ&dhlm) 6.66 go%-dsstHH 28H5)6.979d,2681 1.6Hz,2H, CEMR)H) ;

z 1189 The corresponding HO salt was
730(@{15};) 96§(St | owi ng method: an HO solution in
EtOH (5 m, 0.12 3N) was added to a solution of

comour@xﬁgﬁ&(pﬂep%aﬁ%meaﬁbsﬂuﬁm\/e) in THFE (15 m)

and Et CH at roomtenperature. The reaction
m Qomp@lrrdéQS@wa& preppraddry th@Sa%ﬁeﬂnefhf}ﬁéieé,ﬁ}he fgsompound #967 except

o BB PSR PRSDEM i B
coluthirebiphmatogtaphg (dilica gal) jyéeld:RE MQCE@l ﬁaﬁﬂa@,ﬂdﬁ bnbd - Hz, 3H,

cr il S8R Pand R Bl Pahes & g

226r(rin o, nglesu{nM@H GHYCH6BE, enj OFR)(2.30 (oali 10K iCHD, :{149@ II@,CHg,)

33650 R A8 e SR S0 B i, LSS I B L e,
J=4. 5192' 1H) @ﬁ&f 430984, YIB! ﬁ44L§H9a utm%;o& 43 {ON=WB HHE] Mtcﬁ@)

acet at e, washed wat er and bri ne

ed
4. 72(§me5Hn3a@ﬂ1éﬂfDn4 (b 22H6 NH), Iiﬂr(éd%ﬁéDe%&%Gﬂa’f 0i5Hp 1 H, CH=),

| bt _
610410000 1y G, b B Y 1n08 BERCHSL 7 M50 SNBHECHY C.
7. 171(};;INIBRCILEQC9 ) (ol H).CONH),; MIS¢dh/2pea2 (\H]). CH3) , 1. 01(d,
OHz, 3H, CHS) 1.75(m 3H, CH2+CH), 2.04(s, 3H,

4 3(t, J=9.9Hz, IH,
Eiﬁ%&e 8 FFep H%i"ns"f ?6{’1%”}‘5‘1‘—5295 ( 3.34(s, 6H,
2 C@Bs)olutﬁn 95 (’ﬁhminbhel@hﬁtmycﬁn @lgxﬁmol) |11|1'[Et(§3kd2\)vas tﬂeaﬂeﬁ (veith 385,04

CHSg9 4. 2 1(d %l—&
oM pggl) @91\“2@), the gqgegpg layqrpyas @qyac’}t_% tWl’c 1OAc and the
comﬂml@ ofhglﬁlc lﬁy’é&s%&) dne@ oQél(Ida(ZSé4, %or?c'éﬁtratéd‘ﬁnd@"ﬁﬂuce Cpr@&fré to give

18 2‘1’ ctil@(dgq-l?l—ammngldammy& sx wllow }sphd\n-”tjhls wgd (wﬁs ,glyss@vpsl ig anhydrous

e L g R B RO, ST

(1.2@ldearo abiry later) BRI(5),52 Sygmol) was further added to the reaction mixture. After

overnight stirring, the reaction mixture was filtered and concentrated under reduce pressure.
Water was then added to the residue, which \A.ras extracted with EtOAc three times; the combined
organic layers were dried over Na;SO4 and concentrated under reduce pressure to give the crude
product which was purified by flash chromatography to give 17-picolinoyl-aminogeldanamycin,
Compound 529, as a yellow soli'd.‘ Rf=0.52 in 80:15:5 CH,Cl,: EtOAc: Me;OH.

Mp = 195-197°C. 'HNMR (CDCls) 3 0.91 (d, 3H), 0.96 (d, 3H), 1.71-1.73 (i, 2H), 1.75-1.79
(n, 4H), 2.04 (s, 3H), 2.70-2.72 (m, 2H), 2.74-2.80 (zn, 1), 3.33-3.35 (m, 7HD,

3.46-3.49 (m, 1H), 4.33 (d, 1H), 5.18 (s, 1H), 5.77 (d, 1H), 5.91 (t, 1H), 6.57 (t, 1H),
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0.06 mmol ). The reaction m xture was stirred at room
tenperature for 24 hours. The sol vent was renoved by
WO 210805046V apor ati on. The pure purpl e product wWeSI/US2005/039816

obt ai ned after colum chromat ography (silica gel);

yield: 90% 1HNWVR (CDCl 3) dg.89(d, J=6.6Hz, 3H CH3),

1.03 (d, J=6.9Hz, 3H, CH3), 1.78(m IH CH), 1.82(m

2H CH2) 2.04 (s, 3H CH3), 2.37(dd, J=13.7Hz, IH,
2.65(d, J=13.7Hz, IH CH2), 2.90(m IH, CH),

6.94 Zﬁ%‘fr s@?‘ggg}@}p 9%@%}93@& m&gﬁf(@&%ﬁ) 3 75&, 1H),
1051 4, 1GHR) 4.42(s, IH, , 4.43(d, J=IOHz 5 I H, ,
4. 75(bs oH, CONHR) . 5. 33(m 2 OR=) 8. 35(s, | H,

6. 4b( ¢ Eybafcropheniay ol Goappd W47 oly ° it o))

6. 84 H?oun&%'l 046 Ra¥Zprepared deddrding 10 tBOp®cedutt ﬁsﬂnbeﬂ forofpound #529
| HBNH) . Exanpl-e Preparati on of Conpound 956
usingrepletamertiaddenangschiorids ansisad plpieqto RO (obie, 81%). Rf=045 in

80: 1§'% zb‘i’egtd : MRS Pﬁflgk\ran %‘iic@ﬁ@%?‘(dtspﬁto o7 6t b, 1046, 26),

ne i'nal “pure purple
1. 79p§b1csdéaHl 20 <s, 3ibt) A2 ﬁka 58t SH)cH6UR03 Gy BirE dG12afHyn, 1 H),

3388, g0 Pt Gdptl 4B B SRS Jiper g iy

5. 92((’m$Hb %m—l)lﬂ),ls SO(d( 08Y), 248 Gi2)Y), 75508, 419, 7.8HACRH), 8.45. (2, H),

CH2) . 2.50(m 2H3CH2), 2.67 (d, IH CH2), 2.90

877((?n1H|)H CH), 3.34 (s3 3H3CH3), 3.36 (s, 3H CH3), 3.48
(m 2H3 OH+CH), 3.60 (t3 J = 6.8Hz3 IH, CHy, 4.1 1

(dd, Jiﬁdﬂﬂgiﬁ@éﬁ&mtﬂohﬁﬁﬁ&ﬂn milmBﬁosGdd J 12Hz,
J=4. 5Hz

(ko slselzmqfcsqynponnw 0(%&’ l42,0. 2@1291) v (i ) v a“éﬁff sodium
1od1%_é8 n{gt 0. Zé]m'?ct)l} héﬂﬁe (ﬁ;‘fﬁ Q. éﬁmilngl q?ne gesﬁltlhg Qﬂ&&el\‘ﬂs heated
at refliak fatl-llﬂy wh?ret_l_ﬁon(lt,was Noled:m:rpomgergp)erqtgre, ¢qqcer(g@qﬁ|)under reduce

60 d
prost36 b P Mo e PR By R IR S A B KRR cricd
vmﬂﬁg £B0, gm’ﬁcohéem&htedl ajfinh. HNJ&&é‘ﬁdﬁe(v&s ﬂxeMrecfﬂ%l]nie)i imECRT (10 ﬁnl) to

: After e a ous a
givethepqumpoppd { floxs aolksiiﬁfﬁwﬁéﬁek? @@58‘ %‘WE 50&@? EtOAc:
@HZ‘EC?&MRC@JDGEW@ @pr}n@I% (dr ﬁquerorq&ess suy, e mmgs uH)

18321- di hydro- am no Id. ‘
2 TR o G S5BI00m, T, B2 dtie LW SR S 7D, 345 (m, 180,
359 {%‘éi 3?4@1&41@?@@9 (@ 1}3%5‘15% X! 8764, PHS3 91N k),

6.56 (t IH) 694(d 1H), 7.48 (s, 1H), 7.50 (d, 2H), 7.87 (d, 2H), 847 (5, 1H), 877 (s, 1HD).

Example 11: Preparation of Compound 1236

~ Compound #1236 was prepared according to the procedure described for compound
#1059 using benzylethyl amine instead of morpholine. Rf=10.43 in 80:15:5 CH,Cl: EtOAc:
MeOH. 'HNMR CDC13 8 0.925 (s, 3H), 0.95 (d, 3H), 1.09 (t, 3H), 1.70 (brs, 2H),
1.79 (br s, 4H), 2.04 (s, 3H), 2.50-2.62 (m, SH), 2.75-2.79 (m, 1H), 3.32 (br s, 7H), 3.46 (m, 1H),
3.59 (s, 2H), 3.63 (s, 2H), 4.33 (d, 1H), 5.16 (s, 1H), 5.78 (d, 1H), 5.91 (¢, 1H), 6.57 (¢, 1H),
'6.94 (d, 1H), 7.25-7.27 (m, 1H), 7.32-7.38 (m, 4H), 7.48 (s, 1H), 7.53 (d, 2H), 7.85 (d, 2H),
8.47 (s, 1H), 8.77 (s, 1H). )
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(1.2 g). Two hours later, EtN(Z-Pr)2 (2.5 nmmol) was
further added to the reaction m xture. After overni ght
W@ 00605037 the reaction mxture was filtered aPdI/US2005/039816

concentrated under reduce pressure. Water was then
added to the residue, which was extracted with Et OAc
three tines; the conbined organic |ayers were dried
over Na SO4 and concentrated under reduce pressure to
gi ve the crude product whi ch was purified by flash
chromatogr a h :
17-pic rﬁg@"eﬁaléﬁgﬁyrgp%und(%r?%polaqgelg%l)' as a
yeI | ow aﬁﬁ)ﬂnbga]dﬂamy@nEZ in 80:15:5 CH2Cl 2: Et OAc:. MeCH.

= 195- 19 1HN 91 (d3 3
o s e 55 ol B i
(0.1 %Hboo &L? Qf 12T 7§ﬂém3h 3k aqlu’e’ouz 4a'y3r W &c&hctécrewmgawﬁﬁﬁﬁ)&%nd the

(d, 1H),
combmyd @ggmcﬂay@rg wetq-qbne Qvgﬂ\lag$04, qq)cent@t@wnfl_l%r reqlq,q)e p%stgqto give

82 gt ot Bt B a2k i

THFR0d nfahsferted VP espanlato @mixitre GHbemaoyl dhlofidé(1Compolradd MIFAG(1.2 g).

T e R8T it e st re R Fh SRRt Ak
overnighi g&eﬁé&ﬁbﬁ Rdthre &Rk Gltérde anc( odnden@rated hfider réafuee fredbre.
in 80:15:5 CH2C 2:. Et QAc: MeOH. 1HNMR_CDC

89 (d, .
Wategryyashepndded toglp.q)res@ue?\@lue}bwa%ext@m@wxih ?g)l%(b&ﬂ'? times, the( combined

orgaé@é%%ésqger% gmeégé'\pe?’N SS@% 32}&13 g&c%dr'{ﬂatsea &2 T&%‘C@gﬁé’s&é@ glv‘é‘)ﬂle crude

produkf) widdh 88 Imurﬁeql by flash, o@tpn(ag@rm to quiﬂ (bsgzaybyangnegekignamycin.
e T
1.70$b17 4 2H$,|, 1.7%br s, E%(Ia,lﬁ.ﬂﬁs,]ﬂ{), Pfe iy Hﬁ)", 264 ¢dd, CHr),rﬂﬂfn’ﬁJSl_ abd H),
33510 B -0 oS CROLDE: (Y Pdaimamt st B S0l D

6.5A0d . .eh@l 1ﬁoe7@§gs hy, 10524, 7D, 2.62 @henI eSU{d, 2HY 8.47 (s, 1H),

m xt Ure was heate reflux-for 10n whereupon it was
8.7T8oltBd t o roomterrperature, concentrated under reduce
pressure and the residue was redi ssolved in EtOAc (30

m), mﬁ!ﬁﬂﬁﬂ}é lthﬁ’é@Eﬁ‘\rtmﬁ%Qcéﬂ Wsatél 1 €d Wi th Na2SO4 and

concentrated agal n he residiue was then

r e€ielis foa teispdy Were 1Ete@+n {ysid brffyr ROmYl HEPERDR 3apby@EDTA,

; m%ﬁl@@g@sl%%%f"' bl e %E@@EB%??@ i,
0.95 (d, 3H), 170(brs 1.78 (br s, 4H)3
Example 14: HSP90 lysate binding assays

‘ Normal B cell, normal T cell, ZAP70+ CLL B cells and ZAP70- CLL B cells were iysed
in lysis buffer as described in Example 13. The lysates were incubated with or without 17-AAG
for 30 mins at 4°C, and then incubated with biotin-GM linked to BioMagTM streptavidin .

magnetic beads (Qiagen) for 1 hr at 4 °C. Tubes were placed on a magnetic rack, and the
unbound supernatant removed. The magnetic beads were washed three times in lysis buffer and
boiled for 5 min at 95 °C in SDS-PAGE sample buffer. Samples were analyzed on SDS protein
gels, and Western blots done using an HSP90 antibody (StressGen, SPA-830). Bands in the

" Western Blots were quantitated using the Bio-rad Fluor-S Multilmager, and the % inhibition of

binding of HSP90 to the biotin-GM was calculated. The ICso reported is the concentration of 17-
| 30-
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2.03 (s, 3H)32.48 (br s, 4H), 2.55-2.62 (m 3H),

2.74-2.79 (nB IH) 3 3.32 (br S3 7H)3 3.45 (nB I H),
w@2®9/08@57 2H) 3 3. 72-3.74 (m 4H) 3 4.32 (d, | HGI/BSH85/039816

(s, IH 3576 (d, IH, 5.91 (t IH, 6.56 (t, IH 3

6.94 (d3 IH 3 7.48 (s, IH), 7.50 (d, 2H), 7.87 (d,

2H) 3 8.47 (s, IH 3 8.77 (s, IH. Exanple 11:

Preparati on of Conpound 1236 Conpound #1236 was

prepared according to the procedure described for

PR AR S AR AR S5 R
showktliMNMuebCI33 d 0.925 (s, 3H), 0.95 (d, 3H), 1.09 (t,
3H), I1.70 (br s, 2H)3 1.79 (br s, 4H)52.04 (s, 3H),

2 502 B2 0 S TS5 il o P00 e

| HR:¥57 U:8ast Sarcihétha ce'f_l}s 7ﬁlxﬁdi’ry 1sbfd)es 05ZM7((-E and|Z7&P73 B- c'é]K chronic

ImwmlemwmméLih qefls 2yl r@gm(lJ anzlr% énll? Wty l(/%fd a8 ﬂsscn‘aedav
Exarl e 15 Bl\d cﬁ%x%ﬁm%greflkmnog‘? ; s AverEp&RAMEA hso&s&{bpe\d in Kamal et

npound 5 enz ani | nogel danamyci n
al. Neolre200h425% 40704 Hiri Brotgist-Al Seizhayase beadls (Zymred) yeterpreblopeed with 5%.

BSAh\ABﬁ‘ltc ﬁgl?gra%d Ov\l\/j\n%rié Erae-l\%eare 1gc Jﬁat%&v%glo.?%i %:\rﬂo‘ﬁgr %’%@ﬁﬁos@ beads

(509 8lgrri el"oCICOU’qutﬁ"dheqj’r@-aIemd baylgme eitiiee nd entétebdp veantila@&o

ISPy 533 ot Hpareie s rraraay ermiadonly 4 5, 0ot saf pre cleaed
bead$ (40% §9ﬁ9ﬂvﬂﬁ§en@d§§?&n‘d@ﬁ’cub&e@ﬁﬁ%@&%ﬁg $or_'i|‘1|l:atar?¢ Bound beads were

transferred via cannula to a m xture of .benzoy
bnef&mqamfuged(aﬁ 000gysd junberad mme%COile%er)BeaWeﬁdtﬁS%ed thrice in lysis
buff!:r%ﬁ nce'%h't\i(?mﬁfvfﬂszpﬁ ¢ETBhd YR laé W %fbuﬁé’rdﬁ@ectf%rﬁ%at 95 °C.
ctlon mxture. After overni gnt stirring,
Boundsaﬁitmbuumh satples wegsindly et dy é@SaHdGEcand mstpmtbéms umngemdmated

Wat er was. then ded,to t si due
sotifdicsi B RRih G et e R e RO shfas ek fid,
conbi ned organic |ayers were dried over Na2SO4 and
concent Egdmeple 16.dS1udy edl dasomptiassinhibition ¢fi Z4P Thaxpressioe by
product whi ch purified by flash chronatography to
gi ve 17“}"&&42%‘?’? O‘HW&’HBEeI dananycin. Rf= 0.50 in

80 plirvan; i$41d6slet Z AFFOSErond homlczlelﬂéﬁnzZBQeﬂ)sCfmrﬂ kN vidual
CDC 13) 0.94 (t, 79

ZAP%Q)— 5atjen@gex(e§reatgql.|yw5h 90;1({11 MG(); E§1 léz(aqsypa((tala strpc(tqkl).];al’ly-related
Hsp%o?xﬁn tog)gqg(}iaéﬁ or B E86 é%/%%g{egho%m HéPoo n%néﬁ’or% f&l@ﬂé}mgrs at 37°C.

5 5.77 (d,.
Levas BﬂZAPZO prbmn eﬁpﬁ?Su(d Bert headres, 1t9'4nc(1131:ct imunofiuergscense of

perneeanhlz;_g E@ t}'x spech‘l%c an21-Z6A€P7E) tlboH}eS and ?AC& %*nal%s@ ’Re§ult gf the study
is shown in FIG. 5. All three active HSP90 inhibitors dose-dependently induced degradation of
ZAP70, confirming that ZAP70 is an HSP90-dependent client protein, as was indicated by the

physical association demonstrated in the co-immunoprecipitation experiments (FIG. 4). The fact
that three structurally-unrelated HSP90 inhibitors produced the same effect stfongiy implicates
HSP90-as an essential protein for the stability of ZAP70 in CLL B-cells. '
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8.77 (s, IH. Exanple 13: Preparation of cell |ysates.
Cells for the study were lysed in lysis buffer (20 mM
wOoEBESS04pH 7. 3, 1nmM EDTA, 5 nM MgCl 2, 100 nM KEL)/UR2005/039816

manual douncing in a Potter-El vej em honogeni zer.

Exanpl e 14: HSP90 | ysate binding assays. Normal B
cell, normal T cell, ZAP70+ CLL B cells and ZAP70- CLL
B cells were lysed in |lysis buffer as described in
Exanpl e 13. The |ysates were incubated with or w thout

17- AAG f O.m 40C, .

b ot 1 REARIABoSaY by ML ERoC AL AT o itk P90 on
beads (fihed&dmh of 2API0-HCCRIB-delDfatiehtibes ner e pl aced on |
a magnetl ¢ rack, and the unbound sg}gernat r epov

ThRrimeryieslates dSevits biged ecllsdimedn ingdividaak ZARY .Chrqngﬁslwgphocync
lequHlf fqeéell?ﬁg?ﬁ%elreggﬁﬁlﬁ ealisedrgr r&eﬁ&d ﬁfﬁh 960 X 1$Q§A8’%ﬁ4 hours at

es were ‘anal yzed on SDS protein
37 (geThe saguptbs\Wesd tthmnpxbpand:dsfodﬂm cyjtgmntgy aralBHoR I&ﬁhﬂ)do@ﬁﬁgnbed in

RassFL T b THE Pl Tk B il GB) PR BTl BT

monba@naﬁ/m?tmluiaf b%z@ﬁg_?ﬁﬁ “Fﬂclrs%ibp]g'c@éyaﬂﬂﬁﬁﬁ@pﬁ}ﬁoémm; mspem«a\;a

WwWas cal cul ate e r orte St a
(Phagpingen)send | ﬁsresaeé@dtvatbcaalagwﬁgﬁlranﬂg@éyr?awf F P Qpas been
conjﬁ%a@éa 10 9\16}(-5':@8 rd?@ Hietcﬁn @ml&%ﬁﬁt@ES %@ sPéoifid MekkeSofINQNE dLevels of

gures 1- Study to assess the
ZAP38 th@aﬁmmswﬁ qungeﬁswed hy élpW@monﬁtrm (Mﬁswmz Bé} %@gqlences)
I
and ow-1o|r§%f¥§;¥§o§|\%1§ onew 4"@[ %( $t§ﬁ9 "I‘ﬁe:%]sg{ 15 é@%&:ﬁ:}ﬁ l@e left

pandIl elﬁowsl theTZABRT0 B:pms!nbxs m\nmlreaté@eaﬂsl, aad ticteipbt pd@ebbhpws the ZAP70
%13 an -i munopreci pi tation experinments were

exPrﬁ@ﬁ“cﬂf 8%%6 Pi bed in Kamal et al. 'Nature, 2003
429, thé Qﬂtréhi&l celty (@6 dﬁelé\ appoRiiaesesheddr cellywed homeal &-cells
re-bl ocked with BSA. Thoe .cel Ioﬁhysat

(CDSerz%wm apebjelt ApadaR0) 9~ 1oL i Rl Bete GBI BT KL Broells (CD3-

5 cells (%

pr B gfvgxgrr?géﬁﬁgéeﬁﬁnb Q‘%’Aéi@ h{dﬁéed dEgra&QQmQSkz%IWO 'fhethe CLL B-cells (%

sa e, el ther no anti bo y
positing eelble 65%5%36%}13@9@ upﬂlfé narmek! Fenellsdp eomlmns éﬁ% > 4, 2%), as

pred et R et aEoytn, Ehalns i b Prisectl Mg in he ormal T

celld 1ﬂQh@@i1ﬁdn1bMpfe@i§aﬁdtioﬁ@x;ﬁ@iineﬁtsI(Fm. 44 0C. Bound beads
were briefly centrifuged at OOOg and unbound sanpl es

col | ect re washed hr| Lysis.huff
and onc Wgﬁqgo ﬁ‘fcf’gtratb‘?-? p§n ﬁfﬁ%éﬁ‘@ﬁgﬁ%ﬁﬁ’%" on
buf fer zdeee+ CUL B céll ViaBility?S> OC.

Primary isolates of ZAP70+ chronic lymphocytic leukemia B-cells from an individual

A patiént were treated with increasing concentration of EC1 (17-AAG) or EC116 (inactive

structurally-related HSP90 inhibitor) for 48 hours at 37 °C. Apoptotic cells were identified by a
standard protocol using the mitochondrial vital dye DiOC6 and propidium iodide staining.
Results were plotted in FIG. 7 of the % viability vs. concentration of the inhibitor in nM. The %
viability is expressed as 100% - % apoptotic cells. ZAP70+ tumor cells were readily killed by
17-AAG, with a 50% inhibitory concentration (ICsp) of approximately 80nM.
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Bound and unbound sanpl es were anal ysed by SDS- PAGE
and western blots using indicated antibodi es. The
w0 e®al5046f t he co-i nmunopreci pitation study i SPGHUSZV05/089816
FIG 4. Exanple 16. Study to denonstrate inhibition of
ZAP70 expression by selected HSPO0 inhibitors. Primry
i sol ates of ZAP70+ chronic |ynphocytic | eukem a
B-cells froman individual ZAP70+ patient were treated
~with EC (17 AAG, EC 16 (an inactive
struct I = n 2587
(two ot i& %E@ ﬁdgl Pﬁ gi?&t;&f%hrlgg% %%}92 at 0+
37OC L(é&lalBscedifwﬂAﬁﬂO pr otel n expr eSSI on were rreasur ed

y_indirect fl uorescence,. Z
o e o E coBir AR Rl TR RAR o i 1afFll
ZAPReS ptientOlert REatsd Wil 106nM IBOM(17 FLAE})Gr E&11&\ihactibe ﬁﬁlcturally-
active HSP90 i nhibitors dose dependently i nduced

relatgrblg $RHippiGHon for yaping tiness At 1 7 (G- rigPAPHRLC © e jdgntified by a
stannﬁ'ﬁ? &gﬁgﬁgﬁ&%% mﬁ!)dh%ﬁﬁnap{/@atl DI éﬁ‘ﬁﬁarbﬂiﬁihﬁl%(ﬁge W¥ning.

si cal” associ ation denbnstrated’in
Results-of ﬂurrmmdp wetsi piottedtin BIG. 8of ahd Yrerability p. (Eeabm)ent tpeintheges. The %

il S84 AL St 2o 500 LIV gy e

17-A20G a@gen$ 0% bf fhe o1k socdumbinpti apiradimbielyyd8dfouss8AP70 i n CLL
B-cel | s. Exanpl e 17. Study to detern ne downstream

005 cBRel VR S OB Ra B

lcePtﬁlalfyﬁﬂféﬁt@s"?ﬂl chebini¢l lsihiﬁiocﬁlb%lﬁkb?ﬁmB%lls:(Gm bellsy from sixteen
eukem a B-ce atient were left untreat
ZAPGDT Rty N Fleye Hb Patisals s Geaipd vt ﬁ‘%ﬁg“ éﬁ@laéggg hours

g REIBPRAEE fhehiPfedity QWaaY A0 PRI6A6] 3418 th8 Stobhbnarial vital d
atﬂm%r %%di}’gglgcrl beof ir? Raessgg bt i etr gﬁk sup rlzé Theocen Vi e

D10®é raed priopigliung iodidestining: Regits®f Hsstidy N@r%ﬂéﬁﬁdeB Fio&e |Tffieo/°
viab R R BARE 8 IR U3GO0 KOSt SRR DBl LR IRICHRY dlied by
17-A &G ewitlsirpavesade 94 sunvigal mﬁms)m ﬁ'n all7#ns whmek;s Zsﬁri’ém ¢ells werer

AP7 t has, been conjugated:to. a- 488 dye 0
el by AR PO SR G 05 S plevAL 5 i R0 T - 1.701%
The S@ldests TLRMEIShOFif&AR%0n Pirdiival Has & RPaREDIf @10.0001 Bwhich is highly

nmeasured by flow cytonetry (FACSCal.i bur, BD

statiglicgly. signEiey- and Fl ow-Jo sorftware, version 2.7.4
(Tree Star). The result is docunented in FIG 6, the
| eft - panel shows the- ZAP70 expression in untreated
cells, and the right panel shows the ZAP70 expression
~of the untreated cells. * * *

The foregoing examples are not intended to be limiting of and are merely representative
of various embodiments of the invention. It will be readily apparent to one skilled in the art that
varying substitutions and modifications may be made to the invention without departing from the
scope and spirit of the 1nvent10n Thus, such add1t1onal embodiments are w1th1n the scope of the
invention and the followmg clalms v

Antibodies, polyclonal or monoclonal, can be purchased from a variety of commercial
suppliers, or may be manufactured using well-known methods, e.g., as described in Harlow et

al., ANTIBODIES: A LABORATORY MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold
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In the untreated cells (left panel), approximtely 5%
of the cells were normal T-cells (CD3+, ZAP70+, upper

w0 p@hosgeadr ant) and -85% of the cells were ZARTO®SI004/039816
B-cells (CD3-, ZAP70+, lower right quadrant). 17-AAG
i nduced degradation of ZAP70 in the CLL B-cells (%
positive cells 85% -> 34%, but not in the nornal
T-cells (% positive cells 4.5%-> 4.2%, as predicted
fromthe physi cal associ ation denonstrated in CLL

B-cel.l s, e I
Spng%%e BT, N gf@ | t a rea ené%?egg{fbrer% e rg (a?:ﬁi %&eﬂ%.b‘?mgcmll available,
e.g. Mfom Tigmn aQ@IﬂﬂelrJ or eltéd m@dﬂiqm&hﬂﬁlﬁ Wld‘foﬁ.lemdue bxpelmlmebiatwm@mg

HSP90 AP70+ bl it I,SO
routie ppRps KA BHP G108 PhsRORY Pt affandt ity igaions
herdilMkdrbedal bp Adfbrehde, Ver e treat ed with increasing
concentration of EC (17-AAG or ECA 16 (inactive-

structurally-rel ated HSP90 inhibitor) for 48 hours at
37 0C. Apoptotic cells were identified by a standard
prot ocol using the mtochondrial vital dye D OC6 and
propi di um i odi de staining. Results weré plotted in
FIG 7 of the %viability vs. concentration of the
inhibitor in nM The %viability is expressed as 100%
- % apoptotic cells. ZAP70+ tunor cells were readily
killed by 17-AAG with a 50%inhibitory concentration
(1 C50) of approximately 80OnM Exanpl e 19. The tine
dependent effect of inhibiting HSP90O on ZAP70+ CCL B
cell viability. Primary isolates of B-cell -chronic
| ynphocytic | eukemia cells from an individual ZAP70+

~ patient were treated with 100 nMECQ (17-AAG or EC
16 (inactive structural |l yrel ated HSP90 inhibitor) for
varying times at 37 0C. Apoptotic cells were
identified by a standard protocol using the
m tochondrial vital dye D OC6 and propidi um i odi de
staining. Results of the study were plotted in FIG 8
of the %viability vs. treatnent tine in hours. The %
viability is expressed as 100% - % apoptotic cells.
ZAP70+ turor cells were rapidly killed by 17-AAG with
a 50% of the cells succunbing in approximately 48
hours. Exanple 20. Downstream effect of inhibiting
HSP90 in CLL B cells. Primary isolates of chronic
| ynphocytic | eukem a B-cells (CLL B cells) from
si xteen ZAP70+ patients and el even ZAP70- patients

" were treated with 100 nM of 17-AAG for 48 hours
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at 37 0C. Apoptotic cells were identified by a
standard protocol using the mtochondrial vital dye

wOR@O@O5@s™ propi di um i odi de staining. Results PET/UR®05/039816
study were plotted in FIG 9. The %viability is
expressed as 100% - % apoptotic cells. ZAP70+ tunor
cells were readily killed by 17-AAG w th an average %
survival of 45.74 +/- 3.177% whereas ZAP70- cells
were unaffected by the drug under the sanme conditions
- survival in these cells was 93 +/- 1.70 1% The
Students T-Test of the difference in survival has a
P-val ue of < 0.0001, whiclCLAIMSIi ghly statistically
significant. The foregoi ng exanpl es are not intended
to be limting of and are nerely representative of
vaWiowi s ckmbedlisnent s of the invention. It will be
readily apparent to one skilled in the art that

V201 19,30 U 0 P SARRRORCTRNCHE B
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comrer cifhd metipPof cim, 1, aherkBysalddnkibittiioat ansanlydisi ng
vvel | - knovvn rret hods, e.g. , as described in Harl ow et
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Sp r3r ng ‘?’88 Oq_%tﬁ% RAEANEET NG FEP f‘%&c}‘%ﬂw goup
beldW, oa p&l}lﬂ&?h som% Estagaitbmer es@tibRedpienedenticalle a&tebfaBIe saltor -
commerclal 'y available, e.g., fromSigna-Adrich,

pro@gpg thereglidi 1.y produci bl e wi t hout undue experi nent at| on

skldl in t he

rt and/ qf described in|publicagi
erence. CLA| M5 Wrat™

usi ng routt nea‘proceaures KMOWn TO tnpse of ordi nary -

conpfi si ng
ed of such trfeat

[
|y effective a L o Of |a Hsp90 Hznko

— i bitor— 2 The method—of —ciarm I, Twherein sard
i nldeliednas 1S an ansanycimiac3. The net hod of cl ai-4m62,

wherei n said ansarryci n ils selected fromthe group
_golvate, estierf tadtonet

Compound #956 Compound #1236
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5. The nmethod of claim2 wherein said ansanycin
conprises low nelt forns of 17- AAG characterized by
wWO3B6/81457T Ng t enperatures bel ow 175 0C. 6. TheP@EURAS/039816
of claim4 wherein said 17-AAG is selected froma high
nmelt form a lownelt form an anorphorus form or
conbi nation thereof. 7. The nmethod of claim1, wherein
said inhibitor binds at the ATP-binding site of a
HSP90. 8. The nmethod of claim 1l wherein said
adm nistering is intralesional. 9. The nethod of claim
1 wherein said adm nistering is parenteral 10. The
nethod of cl wher ej n .sai.d adnmi ni st is oral.
114 TheThFe‘PFFg@P%fl claimg; whepeiffrid apsamacip s rstering
is intraveneous. 12. The nethod of cla|n11 wherein
s as d HSPROmbtABA &X diein aerdlfl sdiCakbamycih @aiEridewiovf HER forms of 17-
for said HSP90 in the B cells of said patient
AA(ﬁ abara@eréqeébiapéé? Ay e mpgrAtuFes RoeleCléﬁl Q. that do not
have el evated ZAP70. 13. The nethod of claim 1 wherein
sagd "ls’ﬂ’ﬁ)eqxgeﬂlm‘bﬁlatuﬁm WhSeifBaid @FPM islsBRStkd frbi& 1{1@ #elt form, a
| oner for said HSP90 in the B cells of said patieht
low preeltiforn, eh emarpberuy Apmoor desmbiragen Beref.| s t hat do not

have el 1

e RSl TS ERIE A DpURT c oro
HSH9OwWer for said HSP9O in the B cells of sai d patl ent

havi ng el evated ZAP70 than for B cells that do not

R Ry e e o e v

| ess for the HSP9O.in the B cells- having el evated
ZAP70. 1Bhe mbthodref dwdok lofharéiaisail ddminéstering issmrahtaralhi bi t or
gxhibits an |1 C50 of about 75 nMor |ess for the HSP90

he el evat AP7 17. The net hod
ig's; End Bkl SUAR0 SR SaR bttt Kol o0 ot
about 50 nMor less for the HSP90 in the B cells
‘haviing EhemethedlofZAdm(. whddein $4ié adminkstetling is iotrasienedhs.

wherein said inhibitor exhibits an | C50 of about 30 nM

fo r12.t h e'[ﬂlas t%o& OF ctlapu% lB eerlelln %mg ﬁéil’ggin%bltma l%as an%é‘slz ap least two-fold
lower for said HSP90 in the B cells of said patient having elevated ZAP70 than for B cells that
do not have elevated ZAP70. ‘ '

13.  Thé method of claim 1 wherein said HspP90 inhibitor has an ICs at least five-
fold lower for said HSP90 in the B cells of said patient having elevated ZAP70 than for B cells
that do not have elevated ZAP70. ' .

14.  The method of claim 1 wherein said HSP90 inhibitor has an ICs at least ten-fold
lower for said HSP90 in the B cells of said patient having elevated ZAP70 than for B cells that
do not have elevated ZAP70.

15. The method of claim 1 wherein said inhibitor exhibits an ICsq of about 100 nM or
less for the HSP90 in the B cells having elevated ZAP70.
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16. The method of claim 1 wherein said inhibitor exhibits an ICso of about 75 nM or
less for the HSP90 in the B cells having elevated ZAP70.

17. The method of claim 1 wherein said inhibitor exhibits an ICso of about 50 nM or
less for the HSP90 in the B cells having elevated ZAP70. |

18. - The method of claim 1 wherein said inhibitor exhibits an ICso of about 30 nM for
the HSP90 in the B cells having elevated ZAP70. '
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