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METHOD OF TREATI NG MULTI PLE MYELOVA USI NG 17- AAG OR

17- AG OR A PRODRUG OF El THER TECHNI CAL FI ELD OF THE
WONRMENTSEB This i nvention relates to a net hod ®8ET/US2006/016043

treating multiple nyeloma using 17-allyl am no-

17- denet hoxygel dananmyci n or 17-am nogel dananycin, or a
MBTBOD @R TREATHNG MBAGKPREDRIDEOCD MAL) S ING=NTt OR 17-AG OR A

Mul tiple nyeloma ("M nmyel oma or
pl asma cell nyel OMW%OQEifqgﬂfggTﬂégut treatable
cancer of the plasma cell. Plasma cells are an

i nportant part of the inmune system producing

| mmunog! obul i e CANICARdEIELD DFRFHEANVENDIBN | nf ect i on

and di sease. I's characterized by excessive nunbers

of nornmal. pl cells | he. : - BM: .

over pranterl SR fpsol St bR AR R plng bk 190y laming
1741k@Ethok 9l ddngRycidror 1gEmindididpheiyois), or oproBargoet-ciihaes

protein (free nonoclonal |ight chains). Hypercal cem a,

anem a, renal dJdamOEGROUNBOEGHESNYENTIONtY to
bacterial infection, and inpaired production of nornal

m&#@ %&&1@(‘?&WWI§QW§&&Q%@IH&QiOi ?fafsﬁlhiceﬂ gnyRfoma) is an

s often also characterized by diffuse
incosbidpuitesiable casesalof {hei MasnirecelePlabma celfs ave an ithpertang payt of the

. skull. Th [ for MM | .ud t , . |

EherE R A e R R R

disb4sRNSIL A RtcRRize@BY eRddki A@RuhPEE 8P¥bnoneNslbdied aqlisas the bone
include treatnment wth Thal om d(r) (thalidom de),

mavtecEB( ) and buerpeoduatian of intasidnanedlonab gnmyregiabeins (gG, IgA, IgD,

o RSP Saho T ERTPL ol AP o)yl OOyt

andhein- RARIGRINAMS, ifGklsed seiteptiBtyae bhstedil ihfeeti@iviant hmpaired
lining of the stomach and intestines, .and %he hair

prodypiionoplarprmyhigratnoeto bulin @rfotRERa §lined) madigsiptipns of MM. MM is
i.n. bl . [ . ] . .
on PG5S ARy AR RSy VAP KO Sl nd s
d - . [ i .
A S A S

chdrdéth€ap$ withsenireall frasplavetiosceid elvaetietdper @smotherapies include
preparation faorghi glh- dose chenotherapy and st gm@cel [
treatment withihalomidiutthalstomidel Xglpade dbpeptarghh Aredia” (pamidronate),
] ®RL | . st .
seHBTRA08RK 05 ol i S ERF RSB R i
actGelyt divitigchesmtinecapy cellsyugshas eclinofehs BM,abé¢ Bniligrof the stomach and

. inducti therapy.th of hers, because they. are |ess .
intes P 0 MO Lt S5 el homROHogP R A Y ok qsfredse in blood

cell counts, nausea, vomiting, diarrhea, and loss of hair.

Conventional chemotherapy, or standard-dose chemotherapy, is typically the primary
or initial treatment for patients with MM. Patients also may receive receive chemotherapy in
preparation for high-dose chemotherapy and stem cell transplant. Induction therapy
(conventional chemotherapy prior to a stem cell transplant) can be used to reduce the tumor
burden prior to transplant. Certain chemotherapy drugs are more suitable for induction
therapy than others, because they are less toxic to BM cells and result in a greater yield of

stem cells from the BM. Examples of chemotherapy drugs suitable for induction therapy
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stemcells fromthe BM Exanpl es of chenotherapy drugs

sui tabl e for induction therapyinclude dexanet hasone,
woOhedei1dgnss de/ dexanet hasone, VAD (vincri stine, PCT/US2006/016043

Adri amycin(r) (doxorubicin), and dexanethasone in

1n(:lng Ifi?)%txll)\e% Jéajgga(l}%}!%lée% 9y %tgql%gq;plgl, 8@3}8 (Vrnéqﬂf g@ ﬁa%ny01n (doxo-

R:lﬁ?déijldedé;ﬁﬁﬁffﬁg&ﬁﬁﬁ B@Inbﬁl ﬁ@@bhﬁ@bi\/ﬁr{% oylqied ﬁf)%ﬁﬁ'l doxorubicin
tnment for M is neiphalan’ in conbination Wth

(Dn’xelg nCadpe” )( eincostinecusttredwied schadgle, deaametbasang imcombination).
response rate of 50% Unfortunately, nelphalan is an
al kyThd stmglaad)eodtmanidfor MV ds mefhiataalih eorhbmatiodwithiposdnisone (a
therapy. Corticosteroids (especially d xamet haso .

oL PSR D s SRS HROTES TROL ﬁ%@ayy 0@%@@% Hogfalap is an

al?irr]l Qg""etn't & 8 18R dufkd0S for R 680 ARE TyotsftﬁBﬁermds (espemally dexa-
chenot her apy. Dexanet hasone 1s al so used as a

mbﬂndma)ome $dm¢tmms used alnre ar MM theoagy, nalepxaﬁym olldebparmnts and those

\ %ent St to %ratte %@%gﬁjgga?)glélacon‘r%laéé% 3% I ng as %gorm of induction

th@lfaf)? Oild)ﬂeeorﬁlﬁ coRButibOWith e agen@wmagfﬁebnm@omw used induc-
roved recently for the treatnent of but it is

tl% grapxiut DVebhrsepcntlybren s;lfowmf@ b@ﬁ@@ﬁl&'@aﬂtm@c&pnéherapy

[ I

oL 34 0 5 BEREDY e Bong btee vey yi
Hewewir] R dfeﬁee@ﬁadugttﬂera@edaffa{ d sigrdfitan geteddalaby scme. | S

a sem -synthetic anal og of the naturally occurring

co n”ppﬂﬁqily%hﬁ@lmﬂéﬁiefho&ggéwanﬁkl <1788, also sometimes referred to

Cel dananycin is obtainable by culturing a producing
asol/grlhilaymnogeld anagzycg ﬂ%@s@mﬂleﬁy @h@gg @ﬁth@u@twdly occurring
co%gﬂoglﬁﬁ égldbaﬁa%‘%ce 1] %as?kl Pelr9f? Q{“ve?@a 1¥1 198f)fa}/n%ble by culturing a

nyCin tveis an1no ananyc
prbdddng%&g)amsnm bedh asss*nppW@dhngostcbﬁcMngédms !N?RRL 3602.

nmet abgl i sm of 17-AAG 17-AG can al so_be nade_ fro . Y
ApeherialegicrHy peiisegeldappmygin ﬁgm‘:éatwew]w@n@@g&mawwlﬁ( 17-AG”),

l: I
Wfi’l'a lé Igﬁ@zgeb? ng glzen}?ﬁ%f@n%t%ﬁ%y%%gﬁoqgrﬂ (ﬁtle/néAg kw -A% ca]n also be made
frd:ﬁ&l:ldaﬁﬂhymn (SdsaRber a5d MY, WhllageldéI%%)cm mahies a]fald@ d@ave been
roved for anti

s, been, a nc

sté%aﬁw&fﬁawmnaﬂ@gw &aﬁ%ﬁr}%ﬁ)%@& Sa5dfiieb gl A84; Schnur, 1995;
Scﬂﬁiﬁr nyazbw@b)nﬂoﬁe%ﬁﬁ@n hMé&hE}gﬁ&vE&‘ foraftilcdhdey ued. heat

shock protei'n-90 ("Hsr90" ul te andNeckers, 1998).

Hsp90 acts as aochaperone for t he nor mal processing of o

many cellular plloteins ("client profeins") and is

found in all @anméti an cells. Str@ssfﬂhypOX|a heat, O NHz

etc.) iduses~a several -folyg ase inits .

expr essj on. THeEe fxist ot he | duced prgte
su reqt, ¥RBck pr ofEth-
pl a in cellular response d nd recgveygy fro

17-AAG Geldanamycin 17-AG
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and its client proteins, such as erbB2, steroid

receptors, raf-1, cdk4, and Akt. For exanple, exposure
wOQob19946 results in depletion of erbB2 and PCT/US2006/016043

destabilization of Raf-1 and nutant p53 in SKBr3

bre I

dept bS5 i bR bR a5 kg Jo 3 nbiting the
actlvilg@dheatishedk Iabtem? QOI)HspQG’DI(SthLme amfl Ndsh&O, H98). Hsp90 actsasa

dovvn-regul ati on of - and B2 in

S 276L .
chapgrogp Sareihe apymaal @mﬁewg gy, ccBly ?fotﬁ@%%tmfeﬁelns ) and is
fouﬁa ?&II?J imrfisifan R gﬁfeg @gﬁ;ﬁa GhO @tc qﬁ&%?ﬁ%é ABo1d increase in

Aoetarn et dovvnr gulation o
its exljreaml Théra rethothésbétreamhduedaa;frongmt ®ichss heat sheckuypbieonr70

Crp7d, whsb s s iedh sl %?Pe‘éﬁ?ﬁ“if% (iR R ot R
in lung cancer ceIIs With w

Shapt ¢acergsis,) Hsp2f emla@&r’éthaéﬁ t%élslé‘PB@P 0% éé%%yraa%n between Hsp90
an@%pgs?ené %‘oté@ s %1}’ £l eﬁbB@ sm%&g{&§ rANOWYRR & Ak, For example,

cause e dactivit -AAG relative to
exprasm@qo dfieh AGtresults nm)thﬂetmnl af\cdiBQaahd destabdogtoeef Bafihand mutant

RSN TN N T R —

in BY8ist cARRE @Jllsqgﬁg’ételﬂ B 41U Q@(‘)‘I)Cﬁéﬂétﬁﬂ oftHélpgb %nd Eéﬁfprégiﬁ:&ﬁm of Raf-
various trials, the Cancer Therapy uat i on Program

1 apETBBL inMEKE Z(;!lléLln;tfriaLongae&lmﬁe r(BIUIf@lr iet @k.8008% dﬁﬂéh@le@if Raf-1, c-
P
D58 P23 AR P S SRR o0 HAE) D gppaton o

intRE&A RSB veb1Ral icerdf p@diteﬁlbi Bh®fddictadnd MABitiehad at:ﬁi\ﬂ'lﬁﬁm leukemia
weekly for 2 out of 3 weeks, 450 / m2 adm ni st ered

celbr(blemalamea&h elomit 2ANDudesradsitioniof pdled, cdiss, agd cyglinlk in Wing cancer
o RORTHAS RS (Bl 8 A5 iBlrfo BP0 e
erbB2qpb LSS ) Uetels i NSC@ ek Ngulyaryemg., 2000)d turmors - with

17- AAG general Iy showed limited clinical activity and

ar eBesHRELT hedctalyonf 11 AN reBitias @ Msp90 @ld dtherdfidietns involved in

patients with solid tunors was conducted in which
ongegenasierand mesagtasisioficpngencebmininprber ofrlimgad inspaligptags have evaluated
its g\ﬁgclﬁﬁlélile-gg % 24 %’éﬁ ng&’gseﬁt ?ﬁ’ﬁlgila%a c?)i('fg ncgfﬁt %{IF gr 1 éhdes% (\)/%réous trials,
the(calidw Thegapy E\etl‘umﬁoﬁ@ﬂ@@dml?ﬁia"@) 2f thedeatidatli Cagenkmstifte

The protocol was anended to_ excl ude at i ents

recmn?né%w@fq Rative 2 e e dile FegmeReclor Birdieaswdy:A20angim’ (me per
sqd‘é!ﬂé $BePBE E(ﬁ:ﬁ;e sftj‘trﬁﬁ@é' Sreh B?gﬂé g)g@ént dp &Pa&ﬁn}ﬁé}emﬂgw@&ly for 2

e sane sc ctive tunor’ responses were
outalfSeweckd, 45[Duag/lm§ adtmmsleradl dncerg week eodtitimoesly or with a rest or break,

andy BT e & Wk don SRRl Ve RErH IR OB fca rials —
alrﬂ&?&oﬂsﬁfe% ﬂ/gﬁ %ﬁ%@t%ﬁn@éolﬂmfﬂ Wih ld%G@en&@llif ¥howed

doses of n2 for days, the peak
limited clinical activity and are summarized below:

€] A Phase 1 trial in adult patients with solid tumors was conducted in which patients
received 17-AAG daily for 5 days every 3 weeks. The starting dose was 10 mg/m?
and was escalated to 56 mg/m?, with a maximum tolerated dose (“MTD”) and recom-
mended Phase 2 dose defined as 40 mg/m®. The protocol was amended to exclude

patients with significant pre-existing liver disease, after which patients were treated
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pl asma concentrations were |, 860660 and 3, 170+1, 310
nM respectively. For patients treated at 56 ng/nR

waveaercag®sAUC val ues for 17- AAG and 17- AG wer e B8CTAR2@6/d16043

5,558 nirh, respectively, and aver age Xy2 3.8 and 8.6

hours, , respect.ively. ,C rances, o d 17- AG

wer etdgse Ui 1l e/ o Ee{ql%iﬁ/ ity oIk egaanses were
ver eoS3rafdDgodR ddsgﬁimlﬁﬁ%sﬁe%ib‘f@héf)a(o%)ﬁ&‘tyetth@}'ibotc%g és further
(b) I'n a second Phase rial, patients with advance

sol | emensed te dpssqationts on 2-tyike vovekly stheduje svepy sthieewetlestarting at a

t d
bR R8 By e A MR r 285, e p
nausglasm4lYSRBeRations kerd DS 60 V&0 al%ts mae 329GAK %éﬁé@ﬁvel For
nevert hel ess were cont5nued unti | he dose reached %

my/ nPaiegigreatediet he medos evegagee@UCezaim ife1] UaAlAéh snd\ET- AG were

o o Aee a8 AM Ruelglefifal e B8 AT P Fuligespeetively

CmaxClvagin@es 630 70AN GSindi 1734 Gywer 09.9%hd AC.8 He/m] résctively, and V,
1.75 hours and the Crrgglzvvas 607 nM Pl asma
conc ‘Effsé’i’qr%ﬁé apd @b baw , respediveb@aemies abcl08)e cel |

(bz'ol ! I\ﬁﬁglt’ﬁéé!}@ é'tth%l'hﬂatgbg A 1t@%&%ah%dﬁ%lge I% %1\§ed 17-AAGona

17- Adlx(ﬂyvxas schedula at &staitingwlose bf $)ﬁigl/rﬁhtASt thé 8 nglhﬂﬁlmeﬁhmltmg
solid t nmor.s Wwer.e reate weekl y ut of every 4
weeklox ‘eé @%P&Ml? 0 d%’élé E)?fm»muﬁ?@/ %Spnwgt"\‘?r%‘)bser"ed but dose

I eCodERREAHE R0ARR1eks %?@ccﬁlftmggﬁmﬂﬂ/ﬂ‘[@ dos@‘i’éfchs\t}] 157 mg/mz/day

escal ati ons reached a dose of 395 ny/nt,
nau slela”ﬂ@n dosgsnedutgmedifioatitansywaroimplanestad ité aliova twhce weekly

amonipsine B U018 RS O gl X A S B T s

every76o wEeREnidne, foM 19eA BREKL YwiOr. 72hut 284 th%\@,gayw%s 607 nM.
weeks. A popul ation phar macoki netic (PK) anal ysi's was

per flipsiconseriEatians pragedrsidtheseareedésd to achies¢ cellrkidl (VO-500 nM) in in

I f h
cont 27 Bt KERERb g i g T oRA: Do o T

(cx onAPhagerit trialCbRE-ARCE wiat d1RIB 168 e whfch Hatibhts #th a2iaed solid

L/h for 17-AAG and 17-AG respectively. Metabolic
cl edPRAESVSTR &eéfﬁfi Fegeklyor 3 guimpeyeryywaghs apastarting dose of 10

et EH? 22\%% b Qechfn : rﬁiet&%lhgé%l fc%sle\é? 265 MR ! ?%%8 %gcea?atloﬁs reached a

have eeh o serve tria 0 datte
2005)ose 6£1395Anghifeat whiak aadseh amcavomnmgamceﬂta@ toipaficreatitis and

ek BiRuS P b bak hsosige Sgheduouss yaded orplow dosing
St arthd Gy ARRE NS Sul SEC) 4 WBRE,RIGAALARTY FFATHEEr Sy 3 weeks.

ng/ m2 wi thout significant toxicity and we
A population pharmacokinetic (PK) analysis was performed on data obtained from

this trial. The Vd (volume of distribution) for 17-AAG was 24.2 L for the central
compartment and 89.6 L for the peripheral compartment. Clearance values were 26.7
L/h and 21.3 L/h for 17-AAG and 17-AG, respectively. Metabolic clearance
indicated that 46.4% of 17-AAG was metabolized to 17-AG. No objective tumor
responses have been observed in this trial to date. (Chen et al., 2005).

(d)  Another Phase 1 trial in patients with solid tumors and lymphomas was conducted

using a weekly dosing for 3 weeks out of a 4 week cycle. The starting dose was 15



continued wth an objective of reaching a dose range

of "biological" activity. The MID for weekly 17-AAG
woasosriesshed at 308 ng/ n2. No obj ective tunor reepwsSs®s/016043

have been observed to date in this trial, and the

| I cl t o
S D B 55 B BT PR RN Sl gty nd were

chagsiRned Hith@hioBktis O RhdhinEy 8bse raﬁlgt- HFORACRIBA” AdtivA6p. The
PK was seen. There was al so no correlati on between the

17- MAD fax verelilyi 15 ASG Wag Edachaghat 608 W Bo VY Oliectie, tumor responses
200@ b(eﬁ)l 0 éa(rj&elgl% F ?hl& tridl, & | ﬁ\{\@lsevglg '8? Hg’?%gdﬁk Ptdns

onc mnis |on sdhe I nclu

pat fr@ﬁﬁxﬁed/\wbﬁ uiehAgtd tingngribleripoIio cdirelatidabdtiveen chmerone or
and dose limting toxici tgengQ obser

at @Jwt ﬁmtﬁni?%é@d(la Q& a/l7-30Rares s ggyas (5o
hi g el??chﬁéeen%?@ fi2 27 LAQ T T o(El c%{o% (Goetz et al., 2005).

formu oye
(e) di mAnbthesBhdseX itdel Wa3MBRjiudted esisg aghee wedkls adminisitation schedule,

t hamelsd bestirat i Sl melngts Hatssdosnpad 10 mefnr,
t r egd £ebRUindels tRibifYok MEobstNBd AR Mﬂb@élagaaebwelevaﬁon of

docunent ed Iong term stabl e di sease. ete or
par ASAD. A@sghmslesesﬁﬁéw srpmagekAhe ﬁﬁ%@émqlam@nployed

excc RS 0 MR A AR VS B Rs  Btch tkely

I N exRABSe@®to Bé ghatbisestial toRRitYitiheRs obesgeed ﬁl\/tﬁé tﬁtﬂ Among the
450 ng/ n2, the nean vol u of distribution was 142.6

L, BelEtsciresiadas é’éowﬂée g3, twpishowediradilogigally dreamented long term
pl ag ldfsegé g‘ﬁ)?eg 129‘{1‘[1 rg— ohfes ?Eicofcﬂeﬁakt the highest dose
corre atlon etme ea un he curve

( AUGYef @50 nfpgmbiahe plasme 13- AsAGd:loﬁck:ntﬂRhamsImedieddm uM and remained
PD). paraneters were al so 72)ggured and i ndyct i

t heall%’éﬁgﬁé%ﬁg pﬁpa@%anﬁxpgﬁg dheurspabihg dgghost (g)sg evgl of 450
pat 5 hd RRletbidhe %? Q1strﬁ7§19654&’5g/134@ 8K, nieR|cflat flee Qas 32.2 L/h,

client ﬁrotelns was al so observed in tunor biopsies:
CDKdnd the Sneantpealf plasmpaidvehwss /M Rell- Thaepyasta loreai eorrelation

out.  of 6 ents at .24 _hour at.a da
© habotiepe Bota e arrsndeag iR A6y PEuBre RS Ml
day?hm&rﬁ@@&fﬂa&mcﬁ%’lﬂ%aﬁ%@&@s wel@8lsb thedbited Qﬂiﬂ ind®on c%f the co-

activity of has been studied using a nodel

d| f th@@rcn@%l?rcpigmlﬂsp% wWavobsssv sshis & of Qeripntetoaiedes 320-

{reATmBReerork Prdnetof sEbl ol FRGHEbSRRgHF bt Biopsics:

sur gDKA in $etit of9atibits hed@RatiBtépletion in 4 out of 6 patients at 24 hours.
These data indicated that Hsp90 in tumors is inhibited for between 1 and 5 days.
(Banerji et al., 2005).

The in vivo anti-MM activity of 17-AAG has been studied using a model of diffuse
GFP positive MM lesions in SCID/NOD mice (Mitsiades ez al., 2006). Survival analysis
showed that treatment significantly prolonged median overall survival, but non-clinical data
are frequently not predictive of clinical activity. As discussed above, this has particularly
been the case for 17-AAG in solid tumors, where the promise of pre-clinical data has not

been borne out in Phase 1 clinical trials.
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are frequently not predictive of clinical activity. As

di scussed above, this has particularly been the case
wobanoch78988G i n solid tunors, where the prom sePOf/US2006/016043

pre-clinical data has not been borne out in Phase 1

cI|n I i Thus,.-d |te|n S| eeffortsto
devet S PRt N R RE pieicn | ERA B oobgsiost agegt mo
regglemy agay Appareekd it fok Gie t?&%néﬂt%@%ﬁ? Bincef. TR@Y remains a need for

tgﬂg There remains a need for methods of dosing an
mefhaispidasimgrgd pAmpisterng | rAG aad pmfdrmgs QﬁA@AAGc(and #s metabolic

oife sQ. ot en

oA ARS8l RO ek i Bl Pl SRR e pren

invenjiontprovider sovh dethosls diat nRtdtfesidud ah t}fértféaﬁﬁéﬂt SAMMURIng 17-AAG.
in the treatnment of MM using 17-AAG A list references

ci t el lisefe@iréndes citddivrélf & govidee a?ﬂﬂ@ eﬁ(ﬁ of HiSspecification. All
ecification. Al docunents cited herein alrp

dqc t8 GHed b@eﬁ'eﬁf@lﬂﬁ’owr gted lesreindw raferénice esifleagiugith publication or
f
o s o e USRI, PR fientn R erersmper

or ovi des. et £ AR &iﬁ?ﬁﬁdﬁéﬂ#ﬁﬂ e in
o HRFGpE o8 TP PR GHORCAF PpTAPEEPBynY G ol ubject i

neédlbf §1@h treene] donRishg %tﬁ?&f 1ﬁﬁ|ter1fn O;Béﬂ %%léc [}tchaA(fJormulatlon to

conpri ses a therapeuti ctive
saigrsubjpctpnBhereimsaid pﬁaumycmmceh ﬁ)i'mulaﬁﬂn Mﬁiamas Hhe%@@ndally effective
j maceu |caII Ie C ier or
do§Pht ERRAQ o8 PR JRERP oick e A aptiggally a

phiturdcheticallhat apemld @anb@frb@fdﬂheﬂtsmmba L Bat id st
enbodi nment, @?e met hod conpri ses tlﬁﬁfg a m |%t ta} osnepo]i‘mm][10

fulf‘ﬁﬂrttheéql@uﬂﬁbé@ﬁéﬂsqblalm or a prodrug thereof to a
sub{h:ct with MMover a tine period of at |east 2
ong\grabedimenta tite metbdd ckmﬁpnses theradntieistratigeofrhuliptidoses of

420 7- AAG
RO R Bl B0 r R e M st b edtatdgest 2 weeks,

whiiirachIsael 8ébe it th 106 €a B’%@QM{EQVS nd
340 ng/ nP of 171 AAG orn%an equi val en a%ﬁ%ﬁt?%(ﬁ&% of 17-AAG

or %?meaé%r&.amou@f (o arolapi@sis) of 7 1A@ AGaulrl GeAGIprodmg In one

eSO es L9 S e e D
basmj it allgtAeAékbrtl\M-AG pl@c&li% )’Infdﬁé efboliiRsmt, thidQo¥eR l%ﬁn'hl'ﬂst@red twice

5 erlod whi ch rate of dosmg per three week

weg ¥ I Tty werks Tyap embadimant this sloee wdtmmst@redgwm weekly
t bi-&

for%‘%%?tm@ ﬁ&{é’ék? hnaéjfﬁk%'rxzéeg t%lgg& O\ivltngg ];re?cg 8%‘ QISéngj%%r él%gﬁ week period is

callgd amg@eoanchmp}trpdtr qgle@fof diich tfb%&erﬁt age £siRistdred to 188 Hibjsct.
in an AUQotai of 17-AAG per dose in the range of about

12, Bl0$he embodiment, the therapeutically effective dose of 17-AAG or a prodrug of 17-
AAG is a dose that results in an AUC,y of 17-AAG per dose in the range of about 12,500
ng/mL*h to 25,000 ng/mL*h. In one embodiment, this dose is administered at a rate and
frequency such that the Cpy of 17-AAG does not exceed 15 ,000 ng/mlL. In one embodiment,
this dose is administered at a rate and frequency such that the Cyax of 17-AAG is greater
than 1,800 ng/mL. In one embodiment, this dose is administered at a rate and frequency such
that the Cinyx of 17-AAG is greater than 3,000 ng/mL. In one embodiment, this dose is
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ng/ m.*h to 25,000 ng/nmL*h. In one enbodi nent, this

dose is admnistered at a rate and frequency such that
woheoeGrens3 of 17- AAG does not exceed 15, 000 ng/ RCT/USZ006/016043

one enbodi ment, this dose is admnistered at a rate

SBT3S0 s 0
desdmonéxdeed €51080 nd IR oAS6mbsBRIERN eMs §6§€eris Eﬁl‘ﬁimsttg}@d at a rate and

Chax of 17-AAG i S greater than 3,000 ng/
frequsaely saehithatithe Smal OF 8714/ 04 meeﬂeet’r@u 3dlﬂodout dm mxnelxceed 15,000
%ﬁgguency such that the Cmax of 17-AAGis greater than
0 but does not exceed 15,000 ng/niL. hi one
er ed_at rat e and

b t  this.d d
oo T Pt 1B Frethenach op s vantsse oF 47 of & prosine of 17-
AG h%bdﬂg@ﬁclﬁ&%s 19X&R lsla’Sd&Q P PPk in I dA@J‘@f?ota% of 17-AG per

di ment, the therapeutically effective
dOP? Hl\@eéﬁnﬁ 9| labdlﬂtLﬁgoQﬂ)f to 13,008@g(mhilc in pne dnbgdinmwat, tde dose is

ol S S T RE G e s
ng)igl/]'_rr]ﬂ‘ drie. enlibod(im%t?ﬂﬁmwsWﬁdmmﬁte‘ﬁem?aqratesanéqf@qﬁérﬁ&%ﬁ@lgthat the

at g rgkf and frequency such that the Crax of
Coo 851 T704C iepeater thapdp gkt In prie emlodimietdfhiedase it #dnsinistered at

t u h, t hat
ol REE SO IR U BE G B AR ARt TR D S E e emboc-
mentpihdi dose is, adnkinstetkaisa mrsteaﬁdtﬁleqﬁérﬁy@dclﬁﬁlaﬁthé @6, MY-AG is greater
qrency such th% x of 17-AG.is greater than
th@tbg le es Jot eyhes @,,%g)d;g REnin onegmabogiggent; this dose is administered at
a Iﬂfb”ﬂnﬁlﬁéqﬁé SAkh that ﬁfe@mﬁpﬁf’f gg}’lg %géﬁtégﬁe{ﬁ éd@m 4h& not exceed

Cmax of Gis greater oes excee
ZQmeHﬁnhg/nL hi one embodi ment, this dose is
adm ni stered at a rate and frequency such that the

Cnednofie aﬂlbé@memt g]neeﬂnéﬁlpeﬁtfbally effectivetdodees1 MANA G, wisakug of 17-
ﬁué ng Qg g enbodi nent, the therapeutlc ty
B LEeY @ra@g TBE of 1-AAES 21956 et tRguls intarcomimd A Q\@ofﬂ-

ARG BN, Al Syt 0508 0 AR, iy g cmboc

margribye dose mbtdunmatere@om rite a%ﬁaﬁﬁncwéuﬁh*that the CoRefemroas does not
rate and frequency

d
exGERR rehE 38l 1B Crao RS nol oL 408 551300 1 one cmbo-
dlrﬁaitnﬂhlﬂiﬁé Wacﬁﬁlﬁm@i@%at%ﬁat]s%n@@eﬂ@&ﬁ RBth Fﬁ@‘é X &01? -AAG is

I n one enbo di nent, 'S a m ni s
eréhanalt S0y %@é@ﬁh@/cﬁucﬂﬁ 1?42!55(& 1& greatemhxn 660 ©gnAAG one embo-

1.8 d/ th
o b B TR 45 anc
grechoes ¢hans3, Mgﬁhﬂlﬁﬂﬁﬂ tlhd Ca,, ol B Aamek %réﬁ:@t“lﬁﬁﬁ' 9O@H§/B1L hﬁbne embo-
the Crax of 17-AAG is greater than 000 ng/ nmL and

dlf{l% thiseloseis administered afpaate and finauengp @uqhgthnﬂ_the ma,mfd7 AAG is
gre%f@fl’ ‘ﬂﬁ'nni'??fﬁ() but does not exceed 15,000 ng/mL and/or the Cpax of 17-AG is greater

than 500 but does not exceed 2,000 ng/mL. In one embodiment, this dose is administered at

=}

arate and frequency such that the Cpuy of 17-AAG is greater than 3,000 but does not exceed
15,000 ng/mL and/or the Cpax of 17-AG is greater than 900 but does not exceed 2,000
ng/mL.
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this dose is adm nistered at a rate and frequency such

that the Crax of 17-AAGis greater than 1,800 but does
waaboeeigsaed 15, 000 ng/ nL and/ or the Cmax of 17PGABGUS006/016043

greater than 500 but does not exceed 2,000 ng/nL. hi
one enbodi nent s dose i.s_adni ni st red at a rate
and s RO SR RE CHH DR S IOSAAE] [P s produg of 17-
AN 23400 BaPiuHORS: TRt RESA TLR AR, 04T 209105 S one

-AG Is greater thHan 90 oes not excee

erﬂb(ﬁﬁlmemtgthwhdrapautlealbmffmttlm dose dfi@-AAErapaurddmg oty 7~AAG is a dose

s 1Rl o ARG e foreeeint tepesdtd wiDge oF17-A4G

P&@B&emQﬁe ?angé’oﬁab%uhiz ko R85, jfrent . the
therapeutical Iy effective dose of 17-AAG or a prodrug

f 1
. MRy 03 Wil S AT 10 Erthgor

AGis AdGqtbat rdadis in A Tieheinabinged 1G£A G tite ra2gecti tod7 29n 006

o AR IR A1 B0 SR 12 4 dos

thetas§ults Hﬁ‘h 'Ifeﬁﬁfﬁlaf t$/, dof r1 7oA 6h fﬂe%fe gﬁm frau%%7 &P TBe  of 17-AG per
range of . I'n one enbod

dqshé”r&lpé@ngt?@élabwtéf(ﬁ)@do|18é)06aagénb’fH17 AG or a prodrug
of 17-AGis a dose that results in a Term nal Xy of
17- A@ ang etdbediheme g ﬁxgrapautgmllyreﬁ’eetn/e/&d@ of &J-AKG b¥ a pfadrug of 17-

A.ﬁg}/riﬁg%sﬂg t;th rtgh tséﬁg 1ﬁrfé1ﬁ?)P 8{3}{@)@1 aﬁgélg%g&l? the range of 100 to
27, a8 bhy @mg&ﬁﬁleﬁ‘f t}i]e7ﬂ1é¥ﬁ6hﬁfcaﬁ‘y BfAGFAE old ol - AMsﬁ)f §p1%drug of 17-

dose that results in a Volune of distribution V
AAG ipadosathetrestsige Vofluhoof dletrﬁﬂlﬁouV A1 BAAG in the foregoing range

SIS R S S o
Istribution t he

Vol
f or dginRgTPadiah ks GARpcaluelTsfive Hosned e AfBeka prpdrug of 17-
AAGSs ﬁﬁs&ethﬁ’tfreﬁﬁ@li‘ﬁ a e PRl t}%E}aIQ%Oofrﬁ)l {8150 g_,/h I d %@ ®mbodiment,

enbodi nent, the therapeuti cal fective dose o
the thepupesttinally effﬁ@meu@sc)bf HWAA@(EI 2 pragirgpeiel AMG isesddse shat results

RS PSRRI R S RO b s aose o

radgé-oMbo@r 1250016 451000 b/ AAG i s a dose that results
in a Cearance of 17-AAG in the foregoing range and an

AUCt f
12 é[%té’ﬁ? gﬁg%&%gﬁﬁ%e?tﬁﬁrl_gﬂﬁﬁaﬂy Sﬁgﬁgﬁgg of217- %‘tﬁ br a prodrug of 17-

AAGés apesetthgabdujts af & csinvie xdtng@obeO]IB IAAG dim one pmboktmxgnt the
Vss_i.n

th§1 %&éc%f‘p\%@ﬁa}/%dqsg(ﬁ 1t7 mGBﬁé%lé ﬁihAA(t} ABa dose that results in a

Vs of 17-AAG in the foregoing range and an AUCtotal of 17-AAG per dose in the range of
about 12,500 to 25,000 ng/mL*h.

BRIEF DESCRIPTION OF THE DRAWING(S)

Figure 1 shows the plasma concentration of 17-AAG and 17-AG versus actual time
for a dose level of 150 mg/m? of 17-AAG (combined mean and standard deviation (SD) for
Days 1 and 11).
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therapeutically effective dose of 17-AAG or a prodrug

of 17-AAGis a dose that results in a Vss of 17-AAG in
woOheosf1e893g0i ng range and an AUCtotai of 17- AAGPOEMSHMSE16043

in the range of about 12,500 to 25,000 ng/n*h. BRIEF

i T MR O T

forlal d¥Be (6961 6 DOSRy/hE ¢ I17QﬁtAGE(@orﬁmhadanmﬁn i 3B Gof Dayi aetl1l).
mean and standard deviation (SD) for Days 1 and

11) F%@élg ShRvsSthO Whisinh @ o AR HBoE MNMCERWREADLTY-AMG Vefsf¥¥stual time

AG versus act ual tinme for a dose |evel of 220
formgjbﬂ@ lewtl af 2754/ (0 ofib7 HediGrieembiandimemn fiet SBSysDaysahand 11).
11). Figure 3 shows the plasma concentration of 17-AAG
andFinreGshverssths phsta abndentratidroof -Adsefdr&eyll ofd RFB11 and 17-

Ay Bt oDty S tRER B0 et SUEING 7 OB 158 HAAG Day
1 2h@DaaY (Fhed) ? Day 11 and 17- AG for Day 1 and Day 11
versus act ual time for a dose |level of 275 ng/nR of

| ti
o £ EBer, BOPLCRN AR e P B PREH ol e
fortai doee fetl @fad;@sag/hé\oélnomez(ammmmmﬁn a7 3B Gox Paybl meti11).
mean and SD for Days 1 and 11). Figure 6 shows the

AUCKFugé 6 tledwslifie AME N forli7- A% aid B1-AQofet ke phtsentd=i gur e
7 shows the nean Cnax observed in the present study

f or PlelrdPAGhARIM ﬁe@@@qume&@d 1Dt eeseBBudy for 17- AAG and 17-AG
Craacreported Banerji et al. (2002) for 17-AAG on

cormparid? tohSnERN Gy POt Bagesi emly(ZﬂOZ)am 1TALG O@rD%y ’17-AAG on
t f 17- AAG ob d
Davﬁ TG Daf B RGBT ea o The ean A‘Gcf’ﬁi a

sh o%@!{% %’FSC %?1938%1 t?tgtg Ilz 2\4@ | Ft(r}zﬁ OCQIB oGt %tu%y in
collbdre§ RPMEmhcah mtotﬁ o & A AGBMdrRd iR Btahﬁ'{lteﬁ alj 0

pre-treatnent and on Day 11 of treat (after our

f
:A[](Tgfgu gﬂ{vrf]sltﬁe Péi%% of "& 8e fc%l?s whRUEHdrhE1 REHERMdrial potential in

patients during
BM fmtpaﬂaﬁtsrﬁ%ngpn@ toeatrent afhd onﬂ)alyrldaifrtmatne(na(afwr féuwrunfusions of 17-
usi ons of 17-AAG. Figures H A (275 ng/n2 doses)
lu%ﬁ%d H B (340 ng/ n2 doses) show I mmunobl ot s of Hsp70,

total AKT, ILK raf-1, and, LCK.from sanples taken 3
houF!guﬁ‘th ghqrg@l}hg pgp@rg rAKT cells in total BM cells for patients unng pre-

treatment and on Day 11 of treatment (after four infusions of 17-AAG).
Figures 11A (275 mg/m* doses) and 11B (340 mg/m* doses) show immunoblots of
Hsp70, total AKT, ILK, raf-1, and LCK from samples taken at 0 hours and 4 hours afier

administration on Day 1 and Day 4 (all data from Cycle 1 of treatment; 1: Day 1, 0 hour; 2:
Day 1, 4 hours; 3: Day 11, 0 hour; 4; Day 11, 4 hours).

Figure 12 shows the percent change of serum M-spike and urine M-protein of a

patient treated at the 150 mg/m* of 17-AAG dose level.

Figure 13 shows the percent change of serum M-spike and total IgG of a patient
treated at the 275 mg/m* of 17-AAG dose level.
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16

20

adm nistration on Day 1 and Day 4 (all data from Cycle
1 of treatnent; 1: Day 1, O hour; 2 : Day 1, 4 hours;
wa020@0aysssi, O hour; 4; Day 11, 4 hours). Figur eCT252006/016043
shows the percent change of serum M spi ke and urine
M protein of i reated at the 150 ng/nR of
17- AAG dose P%\J‘zﬁfffﬁréﬁég BTEPNRF tTiE H‘évggﬂ’tloélhange
of serum M spi ke and total 1gG of a patient treated at
ng/ n2 of 17- AAG dose | evel . DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Definitions To aid in
undefe tigiovnderaiaadipg aad prasties ofithe prssed dmvention,alefiniiops for certain
| Nt on or Lt terns used herein are provided
%ﬁ% ﬁsréd hﬁ%nél\?/ ovi ﬁ? @(-t*low b

are as def| ned in Nat| onal

Ca £[ | nst 200 t {
(DL ARt ﬁﬁf e i ovl SR FRE TR 0l
tOXIOg Lies, referencing Nati onal Cancer Institu
(2003) doﬁelﬁﬁ’tt’@géﬁlﬁlw o&ﬂ&)t@ @%ﬁ@éﬁﬁ ARy et th? f?ll‘@/laa éligical toxicities,
re P i ohal SR BN LDIR HamAoE ARk, Sl (1) Grade 4
neugapernp @B@lu’(mtl‘épﬂll Gownt azQIQCD.< Ofsev E@9/L)38r ﬁﬁ)e th@ﬁﬁ consecutlve
Grade. 4.t hronbocyt ni plajelets < 25 0 x 109/L
AP GEATHY° BpRETTRI G 1 kA Aeereers 3% ke G Cene 4 °
th?ﬁU iRy /
; d&&tﬂ% t ol g%llétg?étﬁgg}zglogl es clc))loﬁkéhmg Qp(l %& rg(lilzl)mn‘%;? la(tf let§
tran_@fusmmld{ oo @irede fbmneImmYHémﬁglebin <6.8¢AdIR Narj-Hembaiogic toxicities

R T S T R —
25, TR TR R O LR g o>

de&@&k&e dueof lﬁaﬁhﬁﬂ ﬁﬁgﬁdl 1h%€:€énﬁbﬁ aﬁdi/@ﬂin@pﬂiluﬂls J 8ldAsrqs) treatment
"Conpl ete response (CR)" is defined on the

icity.
eiayscrfgn%fﬁ thrahivpoe qumieptlonest m@verwfm 2 grugyEnl ¥ed xigty-
and urine, maintained for at |east 6 weeks. A bone
mar r $wrplgE respense’ (@RA” )s dedinedipm thw@aaas@zzf pbgative imaiunsfixation (“IF”)

or{fh Rl shfle R R e EAFBIL ASp I AR RO Bpmige (BMAY)

cohiMeN<SHGH St 3e113)¢eh BEBsedtth SoMfi @WRb 'AQ@éphlﬂl iopsy is performed,
repeated after a 6-week interval to com‘lrmaCI‘-\’p

aﬂﬂrﬁl&f‘rl@a%lts ingicpty e<53/v plast collsniseorofecrejry anyedammaribe gmewdolopsy is
reﬁ%%gﬁldra {eH§ ¥aLORTR gg‘vaﬂ% ﬁo g%'mar@ﬁslkl&) E]ncfréﬁg Eﬁj{hg 8 f%%%% nﬂl%aer of Iytic

e response I Sappearance 0
lemrmmnlﬁtomnms(de\(dﬁb;&d@t ef a abmpit988) fractkiRSiges nﬁomam@, @esponse),

tus" is as d?tf ined in Table 1, whjch al so provides
@éqp[pg?liaggenof soft tissue plasmacytomas. (Bladé et al., 1998).

“KPS performance status” is as defined in Table 1, which also provides a comparison
against the ECOG scale.

- 10 -



agai nst the ECOG scal e."M ni mal response” is defined

as one or nore of the foll ow ng: between 25-49%
woesatisss i n serum M protein, maintained for BCTIUS286/016043

si x weeks; between 50-89% reduction in urinary |ight

chain excretion which still exceeds-200 ng/?A hour s,
mai nt ai ned for atThdast I@S/\B&ﬁﬁmaﬁmStpmsi ents with

nmon- Secrgtor foma onty, between 25-49% 1 edyction
in plas a"é‘g%}‘g%f’ﬂea BVA or a bone treoﬁwgf’%ﬁsl, i f

NBiARBSNo bc%n5151§fnft§3f med, maj nygeo Nedily Mtive! AR cRr&MBpre- | 0
bet ween 25-49% reductiop in | BResk @rfglfmagfgg%{hbﬁtsue
pl asmacyt oras (by radi ography re%qcﬁghn' cal
nd no increase 1n the size or nunher of

Abjetto catre oh ansmglcetreityypmrent 9®@f a conpressi on fracture
mileesigobr symptotieos dispense) . (Bl ade et ah, 1998). "No

UId .S UTd IIUU as hpt Ilb“‘l.l Y I.Il@ blil.UII

N@F’E“f’ié‘PtlYHBﬁWﬁﬁFf foesponse| or 8t B§$t€§"§ii\l}épléﬁs§@g§ém]{‘@|uﬁde 1
et al., 1998.) "Parti al | r esppadivitypry ampulaiey prdablato
occurring in patients ipn whopeagneyt wark ofietdight ¢r, of
the criteria for CR have beepsedentary mathinede.gg offfivsweorkn
whom routine el ectrophofesi s| bsligitgatideveoriyt on whom

has not beernr perfornmed._See—Brade et—at—(1998);
Uml'c’: WWD@EWP%S "B 4t eau phase" is defined on
O%W%%BV%W(’@% b‘leéfcﬂar aprotein levels for a m ni nrum
sdf 3 nonths. Plateau wi|l require observations to be

RUGETYS B 2206 oF o L B YA HE Wgg @%@@g ana g@fo?%lgﬁﬁl o | 2

b ar ket s, o lsdp Ly aHTEy
@i gt 1§1 @Hf' u’émore

di sease," for patients hot inp o tféf
definite increase in disease 'ﬁ)@{ll Ovasf wakingbeWht s i n

(I)

R&ﬁflﬁ%nﬁmﬁéhgmg{cepl at egy| phase, whereas the term
aﬂdeér&]%f?tlﬂ@cﬂkdl%ﬁr ecurrepce of evident disease in

ts previously in CR See Blade et al (1998)

owbleﬂl rpqmmsdpscldmeméaés "Ret Cagdbdy of cxdy tismited selficsrea 3

caeamukassistate has not respondefcdr@ined € B¢d srohair P itlgkaS
treatments. "Rel apse" ngans tS@A)r&w{ﬁlgqfouﬁj gns and

anpor of .o = 1L oy Azt om

D II l oS UI CarccTl alrtT [} i uu UI TP OVCTIETTU | -om

Seyiseclnisaeds hoprilalizaion r pat Hent . Rel apse fromCR' is
indishied ethoug tharotnore pf the followi ng: a
mme@ppear ance of serum of uri nary paraprote| n on |F or

asSt one

VPR RO PHILEE BACFOTF aha Bk c%lgpf#@e‘f%f‘ﬁ&@s& saapot 4

reconstitution; a greatger thgbf 0y S allyy g
BMA or on trephi ne bone| bi ops§enfine tObedOfChalf
Moribund; fatal processes 10
progressing rapidly
Dead 0

“Minimal response” is defined as one or more of the following: between 25-49%
reduction in serum M-protein, maintained for at least six weeks; between 50-89% reduction
in urinary light chain excretion which still exceeds 200 mg/24 hours, maintained for at least
6 weeks; for patients with non-secretory myeloma only, between 25-49% reduction in

plasma cells in a BMA or a bone trephine biopsy, if biopsy is performed, maintained for at

-11 -
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devel opment of new |lytic bone lesions or soft tissue

pl asmacytomas or definite increase in the size of
woesicdugdssbone | esi ons (devel opnent of a conpr BETiUSZN06/016043

fracture does not exclude continued response and may

not indicate pro ression%; and devel opnent of

lepsj Sar eckp i een( 200t ‘e sedigtion HL ke sir of sof HiwgPlasmagyamas (by
rapg Ry of Pl O ARl 380 fo Wts @t Dl BEHEber of lyto lesions
(detdlepmibrtefiardmpadssidn fiabiradens mot efclutteugspgonsd). (Bladé ef al., 1998).
required to be adm nistered to achi eve the desired
t her &Ne\Cliagge €S dblinddé3adt frRBfise theeripiRIERIthérMithhIGBsponse or
provi.des inportant new nethods for using 17- AAG or
progeptyadigcasadBladsehal uif98vhat exert their anti-cancer
effect through the in vivo formation of 17- AAG or
17- ABartinl respanseNRR)'| issle@nehisonticmeing in patienés imewherd sowe, but not all,

nt~4 Avention,  17- r a odrug,.of ,17- AAG, . .
oft BE pREAT M 1t REFINcE et e Rose o WRAT et pbgplihesis
ndgativaibittoinerhoas IF hisstog bech peafdrined PBEd Blaté boalt (1998), Mich provides
The present invention arose in part fromthe di scovery
exgpksw met hods for dosing and administering 17- AAG to
achi eve and maintain therapeutically effective bl ood
| evefMatequ phpsgns definedronniBe besis bf sakle pasaptoteinfeveR- fxaGminimum of

added t.oget h with 17- AG as these npietjies are :
> BHRR R ERE MR bonieittongl o SfnERREh! 8 vAlrgregrosponse i
asSa¥Bed, a TRE Absal25% béing onEbEfk *FiELia foNdib@ise YRIgWBioaf (Bladé et al.,
distribution, expressed as either Vz or Vss, wthout
19984c hi ng blood | evels likely to cause unmanageabl e
toxicity. Li one enbodi ment, the present invention
conpiregressipmafidiscaes, T iy pati¢itts potdn §3% dsdefined as AAEfinige ingrease in

-prodrug.of. 17- over a .period .of three eks.
Rt iG dn i oG e S nillept PRAES MERSSihe s relapse
appli€s 10al le€@rehce YELEderd d@@héeﬂﬂgaﬁ@a\ts pevicuSigtie RSk Bladé et al.
nul ti ple cycles of therapy. fferent cycles,
(199%01 which@rexiéesexagplasonger or shorter duration or
i nvol ving greater or fewer doses than described
speciReifragiorycaneer¥ingans agaiwer thaebast wot prspondeddo tohe or more previous
treolgeg, nt invention, so long as the therapeutically
&fPECYi ve doses described herein are achieved. In one

enbqgj nent,, the therapeutjcally effectiye dose is .
achi %@ﬁ%ﬁ% it ARo! Pkt pheaRotae P¥ﬁ“@%%§?é§ Rgfiod of
imbfovdffent Rbm@nRloP ddt'%?&gio]az 'tl'%@tﬁ’len&.@‘R%la@Qé &ﬁ@tcw fshaeMMEd as one or

over atinme perio t least 3 week rein suc

morg|of thsl fellowingsa reappéaranos ofserdCyrotriary parapidteiddGIper routine

eI SRR esiS can R B B Y G, kxR oligoctonal
recogtitatioh;8f @eatBethak % Hlasiid édllseRE BMARR oR¥iePHindbohEBRpsy;

150 g/ n®,” . |
development of new lytic bone lesions or soft tissue plasmacytomas or definite increase in

-

the size of residual bone lesions (development of a compression fracture does not exclude
continued response and may not indicate progression); and development of hypercalcemia

(corrected serum calcium greater than 11.5 mg/dL) not attributable to any other cause.

“Therapeutically effective dose” means, unless otherwise indicated, the amount of

drug that is required to be administered to achieve the desired therapeutic result.

-12-
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and a period of 3 to 4 days between each dose. In

anot her enbodi nent, four doses are adm nistered per
woyalea,18988t h two doses per week admni ni stered fBCTHISE006/016043

first two weeks of the three week cycle. Conpounds

. n 17- AAG or 17- AG can be adm ni stered that
hﬁltb%%m&%&grted in vivo to 17-AAG or 17-AG (prodrugs).
e of .prod is.that in V\:hIChthe enzoqu
T S et B oroRics? Besriph B Fisipiods ot ek | 1RAG or 17-AG

antethaib plddz@s tha@sed thedr LEDZAGLY ertfee@thfd&ﬁ thdlin J?'\‘fo formation of 17-

subject. A specific exanple of prodrug is
AAGrgq 1|7yAg‘hqoﬁ@at . Jdn one embodiment of the methods of the present invention,

R R ST B B %Rk

formulatiohe admimmﬁed &6 Putidn o trdat MEMD Qe bi¥seritlifnkiBA aM¥k in part from
[ nneed of said treatnment, wherein the

t
thﬁatsﬁ%‘ge?}éla W Bethodn fordasingiaad pdminisienng HrAK @ ltceaqiv@@wnd maintain
th%péuﬁc@@ﬁeﬂéctrlvg 1 el@‘oiplwQ 90017 A&@A o 1d leYe (gﬂgAAG

to a su i e perio
ad!d/eék@,eﬂmhmthllﬁ AGchs thbdetrn@bﬁesC@S egquip&@entlih cellul@assays), expressed as

or .17- AG per dose of_ at |east 5,000 but does
AllGpuekoee Yo 7Aoo AndHpr Yolameaj clistikion, pxupssed as either V,

b
orovg? ﬁtgg??ﬁaeg%iﬁhgb%,@ﬁ%hsﬁﬁ{e p;ﬁeréféa s Lwngz{ﬁag@ajﬁb t%szr%ﬁy eing

bet R ﬂe %ﬂl%t}dﬂ%g? thd &e?&:ﬂ%ﬁtuﬁﬂp ?@%nn%n%dm rnrgélzlﬁﬁlple doses of

are a mnl ste OSGS
17a8lAiGh o5 & preeliug of l'l h&XG Iolvst a pé’/ﬁbdﬁﬁ’&me Kfeckd €ollbsteely\eRse doses

Thus, the res tion includes within its
oY s Toreh ol E ne B GEAgCIBIS. ARk BAHDR Reatepih multiple cycles
f'igg
o AR NS D 0y R

SreatRT\0E ﬁ@\gertd@saﬂthm@sonbdd?speﬁf' cally hereinaédretie used to practice the present
n.need thereof

in BB B Uatnsr i ing Lisre drruhe Cipgein are achieved.

preparatio 1f sui ta Ie prodrug _derivatives are

desc? PBREPH W@Phh@rt herapergicalin effeqiiyp é‘@ﬁe ischigeel Bt the adminis-
trahél‘? ef ﬁ%ﬁiple fi@§es BETRASRS, difa é)tr?(fmg ??? mntl\/le\%lrgdgl%{{% }YLM over a

typically a hunman patient
timemnerigd ol etcassB wéeks,i wivereinisoch malupﬂmdqmeaﬁetsuh ¢rdlard AUCtotal for 17-

ARG R AR b pRER TR 00 el a2 G580 aht Sidord RGP0 e/t ndn one
emBidiaitt, FBUnsad Rt aamiHas el ped die Rﬁthrbat:ﬁ’ Ho§ert%1ng at lea[st 150 mg/m?,

(ﬁartl cul ar manmal of inter est (i ncluding cats,
andageriothel I tost d%@ewnleam§QSGMthf eskodiment, fd)lkreioaest are

B0 TRE B SOl R RN SR B gt ppavesksor

threpweelesyctd. 1 nt er est Typical ly, however, the nethods
will be practiced to benefit human subjects, and those

subjoeaipdumMdd dthéMRiL Bf- AA(? 8 ?7 axhihi ﬁeeﬁlﬁﬁﬁ?ered that are converted in

hi st ol ogi cal evi dence o
vivo to 17-AAG or 17-AG (prodrugs) One type of prodrug is that in which the benzo-

quinone ring is reduced to a hydroquinone ring, but is metabolized back to a benzoquinone

ring in the subject. A specific example of a 17-AAG prodrug is 17-allylamino-18,21-
dihydro-17-demethoxygeldanamycin. (Adams et al., 2005). The methods of the present

invention therefore include, in one embodiment, a method for treating MM in a patient in
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i ncluding one or nore of the follow ng: Mspike in

serum or urine, BMplasnmacytosis of > 30% anem a,
woenwl118%3| ur e, hypercal cemi a, and/or |ytic boORET/US2006/016043

Iesions In one enbodi nent, the subject has been

i,agnosed with Stage |11 under, the Duri e-Sal no
@? aﬁ%@ﬁuvmqr%nW%O%?@P%%eSﬁhfe@@wﬁaﬁmf multiple doses

ofhleim@&‘ B g? ??t&]ré%one fo%ﬂn“m éa(? g%@f:@é‘chl é]hW’ over a time

mg/ dL,  advancé esl ons
p%d@tﬁabh:estﬂ \pcakdwherem snelt mu(tipg;ﬂmb rsulk it/ arg AGIC o0} A 17-AG per

J 24 h
ak?pl e 53100 vt P Gob e HEROR Be T o Shecom kb, fou doses
arSh@@fidtéred Y W%l@lrbaﬁllﬂ Soée%ﬁfg"b’%tléa@ﬂﬁﬂo Ry, "éﬁd §¥x§ﬁ§@bf 3 to 4

(1SS) system Wwith serumlevels b-2 m crogl obufin >
dagys Befgregn eadh dasadnirepthentrobidimant, fqum dograteientministdredpareycle, with

R Syt R ﬁﬁste% VR ol Ieveek olnve

Sta basedon th Sal non systen). and has
oneg@?usn%%ﬁé’f%%’et Ifgaiondpel iy g foopf erlbﬁewéwrcrﬁigugs of 17-AAG

and R eaH® adlﬂﬁﬁﬁ&ht@" fﬁhcéﬁﬁbéb@eﬁhé-ge&/rr@ht OV Rk Cl%jl'laﬂﬁhceutlcally
val ue < 12 ng/dL,” bone Xx-ray, nor nal %one stru

equivetantamypuggrol’ 9®I0Htpamyd ﬂuh@rwbxastmwm&\omm -AG inovwo after
du tion,rat e

o FRRBIER RS I ARe ot ARt protafishordhf biection and

prwpdrdmdmajf%uhﬁﬂél ﬁd@@’l@@ﬁd’u%stalﬁe &seflBed IMVeRasBL 3. t he
I SS system vvherel n the subject does not have St age

Il "NM @Bﬁ%ﬁﬁi IféEd bgedtRentS Yo?tp%.{ﬂos@sn&!f tﬂ@ﬁ&f%ﬁﬁﬂ%ﬁ&l is typically a

serum |l evel s of b-2 m crogl obul
humappatientsuffeng fram MM, adthougiethe menjmﬂs méﬂte invéngiopatn be practlced

SR R N TR I —
AUSYGbr ather PR GdHT) padiéleds dd¥Brised Kadin m&eﬁaﬁﬁmaﬁ ﬁiahﬁnal of

in a BMsanple fromthe subject are gl asma cel

intgrest G#’@?lu‘iiﬁﬁé@tﬁ rafite, dpgs, b@rsm and thetlike tThmeoﬁeésnlhmtbnyrt of

LSS R 5y WAy el b s o
thd smsies 6ﬂﬁi:ter5@°/d“yr49e%y BOWever Qe n@fho]i@%all bB pfd@ﬁcélﬁﬂ@%heﬁt human

he patient is at least O,
Su‘?Jﬁ%tFaaﬁgG P?S@a?luwcféf“flgém%lw%@ egibyed m@ hlwlca@@al é‘fld%llce of MM,
e BBl 55 MR S Ao 2 UM o -

30ty enemiaerenpkfilmenhypyclentia antier syt lgmb l¢shaats. bri ngs
about a therapeutic result. The therapeutic result can

be tﬁnane tihbodiateat, tie dubfecPiRdees diaghosed with Stage Of MM &nder the
can is slowed or, stopped for sone period of tine.
Durie-3edmen sttera snd exhihis pietrapergrof éhese sympiomsnheseoglobin value < 8.5

g/ @10 9BhE! &GLI VAR 28 nffa™Mbivanced Iytic bone lesions (scale 3), high M-com-
ponent production rate (IgG value > 7 g/dL; IgA value > 5 g/dl; Bence Jones protein > 12

g/24 hour). Alternatively, the subject has been diagnosed with Stage III MM based on the
International Staging System (ISS) system, with serum levels of B-2 microglobulin > 5.5
g/dL.

In another embodiment, the patient will have been diagnosed with Stage II MM
based on the Durie-Salmon system, wherein the subject does not have Stage IIT MM (based
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In some patients, a therapeutic result wll be
achieved wth one treatnent cycle. In other patients,

wa 0dsanggsaeuti c result will be achi eved only af PET/US2006/016043
nultiple cycles of treatnments. As those of skill in

O%Q?Lﬁ ‘{ﬂﬁats r e i a‘f\}i\ﬂsﬁgg:gg\flﬂ%gwlﬂ%g%m@we all oF the following
s;tnlﬁﬁaﬁ@%&gwb@ﬁ valhe >A%9 JOL AP ey vhigne 1@ RO "Bk x-ray,

each treatment cycle is three weeks. In ot her
n@n@bbommustur@(melp 00 peactlmrryrtbonyplaemwma oaly, lpav M -component

f.our, o S
PR (RS Delfe < P e g S PPl AR alm R, e
pmnawat BV b@e@ glakhexdd Rethes thgeall Mlelqms@i/@xﬁthe'ﬁbs sygtblh wherein the
dose enployed in each cycle is adm nistered at | east

subjRek d%ﬁsdloa aveoStageyHi Ml\rlﬁé@e@a@n t}terlgﬁtsbﬁstﬁm) aitees not have serum
f ti
R O AU R L
adm ed weeks out of.ea . .
£ oabnifErubBtigfeal ee@\ﬁgﬁwéﬁwﬁs BAE oireor F Rliging signs or
sﬁmaﬁqs oMM Chrfela¥atédRvebTiseiusd MairbRm @hcH B> Bigdt), and/or more
ose, then in one enbodi nent, the unit dose is

tha@ AP ofthe eadls dma BM sampledeon thetsnb] off 4re plasine cplbe e awsther
CHBBEREHTE, R SO B AR AL PPl s

1685’[ 7a%d Id dAnctlierededut, tth@K!PSRiﬂh@aﬁbﬁt is i lelst @ays, SO?Z(E 1o, 30%, 20%, or
the day the fj rst dose_i s admni ni stered Each dose of

10(%. Inqae jagpest, dasECOG ofghe paficat s feastd: Indxqtal | y

tol erabl e dose ("MID' whi ch can be defined as the

maxi fiksrapsyacalty @ffﬁcélﬁc)% Heseft1ff oA Bnd7-d¥G faswarodug o sither 17-AAG
OISILwA%CIF ﬁleuagrgcﬁfng 8.Jf mlé‘e&rpg t sshi%%l 1fste¥erd? ) g@ﬂédtxﬁlﬁps%‘raﬁﬁﬁ] §%r one

hemat o ogli €c or non ogl € 10XI ClI 'S Nno

traim’amab:lyelett@ tisetopfect fhuEbrixes eboﬂra&ﬁ&ﬁpéﬂtiyﬁ redulie TAetHepdpenfic result
G administered is equal to or less than the MID.
CaPrb@f L4l Kpte qfge RERBEAHFIOBIT rees BeRAIFE Q] & sipRped for some

peridalordaRs g{‘&%%ilﬁagféhfs g t%?%ﬁﬁ@h%ﬁ t%aﬁpg tQhplete ehm1n§1/t10n of MM.

unmanagea 0 I C or non-henato ogi C t ox
Inl%om’eepaabﬂty,,a thbllale:'iD remlla\bﬂljie a’ﬂlﬁvmgﬁmhpma titatsgent Ejltﬂe In other

her a %é’: %F‘g g %?C ?Vte Ef’qul Tm L ﬁ%ﬁ eatments As

th@éet SITSkING tRE arf MR afielies, ﬁ’cfwéi)@fntﬁ‘éré tabd 86 aésﬁrance that gvery MM
accordance with thi's invention, results in a conple

patiesipuilsashicorp thesagsatic resultr esponse (PR), a mi ni nal
response (MR), a stable disease (StD) condition, a
r eduss nated efoveemumeranrbodimen) eapll tréﬂim:n( swidinthee Weeks In other
|l asma cel|s in the BM o

r or a reduction of

“ﬁh’éh@%% Sdger (spiReRut eycle fmes gere emplpyeg, syehhastvg %é?Wo‘HeekS (or

orRimddtiE so RHEhs 8% &u%?éﬁ AIfCtW?&kéthe %ﬁg& i), rﬁa(éaﬂﬁt@fshﬁscnbed
one year, or several years. 1Th one e , the

heseniar ashieaed. diheamitidpsAd@ployediint ench nyde themingaisterédat least once and
up to eight times per treatment cycle. Typically, the dose is administered two to four times
per treatment cycle. In one embodiment, the dose is administered twice weekly for 2 weeks
out of each treatment cycle of three weeks. For example, if one starts a cycle at the
administration of the first dose, then in one embodiment, the unit dose is administered once

or twice in the first two weeks of the treatment cycle and not during the third week. In one
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serum and/ or urine M protein, BM plasnocytosis,

alleviation of anem a, alleviation of renal failure,
wabkbwviigtss on of hypercal cem a, and/ or PCT/US2006/016043

reduction/alleviation of lytic bone lesions in the W

P ent I n, one enhodi nent,  sone pati s.wll not .
em‘écrda {> theglosaisERMBRIsiEFad ongdaye i brie and PEFAchitesapent cycle, with
dAel B8¥né B Y Q9 85110 aRfididieq di sease. The amount of

a%ej r&aé g(ﬁgl stered |r% a S]i ngle unit dose can range

fro 5 QQQA] e

admnEnigcs d&%eagﬁm ce V\E%ae 0? %FIPOME&{ ﬂnrelf;ﬁ aver ér%ble dose

(“MEHB’Y), whith canbe defindd alblhe“ﬁ@xmdﬁil doset e gl lasgban fW@Hﬂ fewer of six
/5 to 340 . ng/ n2 per. dose. Those of skill in'the art
qcfs deisging e medod: i dregtmant s&e@ea%hﬁm%olegcfrnméewtologw

f
t°%%§9@ad§ o Al W Pkt Sale, BBy R BiloBhEH 740G
admngtﬁredalscbqudltam less thian dhveadITRD Préfenablyf thefamqmmbdf U@A(:MG

%@g@%@g%pﬁ S,%Sorg]i E%ﬁglllgmh%pqtgqlg Wm@manageable hematologic or

ncﬁﬂlﬂ@nﬁ‘dt%gfcqgm Fréi%ﬁéb‘l’?@ﬁem B ab&!&%m Tg/ﬁV@e?d@ééount
w il typrcally be at |east 1,100 ypi call'y the

per BycinEra Snfhunt @Pﬁql '

vari ous engg@#ﬁg ?%féét?%e anount o 11‘@@2%% ggrﬁrn%@%(e}roeré prodrug

ofiesthert is Itieaahouht 1108 dfier dnSai0mong/ayLlet bEadmiidratiye ireacksrdance with
nat ed .above, . the fre enc of éﬁI:Ee adm ni strati

fo. .
O BTOR Holls 17 & comelt egiahapyse (PR rginimal
reﬁfﬁﬁ@éj(MRWa dblé Bﬁe:ﬁ@ t(@t‘?ﬁ c@ﬁdﬁl&? d RYEMoh I sertBBmonoclonal protein

phar maceutical fornulation is adm ni st er ed
(sermex Mvispisin)] o a wiledionediplasmiacell2intbe BM ef theysuBjeotr (Bladé et al.,

i.pone e i ment ..t tient is, adm ter
19985 58 at s ROt RS B By & ook 2 et Rafii, e year,
orlseeabin®ats. Irtbt ebddanbmti thie @8minditedtioR 0811 /LAGTB& s in a decrease in
medi cations are described in the exanpl es bel ow. In

sepie 2adpodinraYpretein, B plssmodytosis.ialevienowaf ansmia taligviation of renal

faﬂlﬂ%‘ :ﬁle% artlgh lo?ﬁ%&frcaégen’ﬁAgm%/oI%gw A& io%défl’lgt {glone lesions in the

i ther and
MM/pzitfent zim dné aebedinleat, ome paﬁerﬁs WiEks reldgseAAsm WiCR or will
typically adm ni stered by |ntravenous infusion,
exp %8&518%“ agkdelaying eafoglf%_l@fl ofthe dagpasm0, or 120
m nutes. For patients with a body surface area ("BSA")
gr ea’lff@rammhoglhw adpiiivigred ima plaglsaingtulose eah tange from 275 to 340

m%/ﬁ’fz%re{jﬁé}%evm&ﬂ& 2/@%32? gcﬁpfﬁ?srte%' tvEfll%' Qv%ﬁ]glyg)“ malor%tf%§every three

I‘Ia

wdekg theweoimtef 1 7t ARGfadhlinisierd rasdds ﬂ‘tdiﬁ 278 {00340 rAHiTeses dose. Those
e been enpl oyed wi .t hout reaching dose limtin

of SO 1Bithg At W ﬁecygmﬁe haythe vk dase fﬁa@m@wf 1DA8\Grgy ﬁ?zA&;prodrugs or
172%99%?11‘%%%@ baibdiatel 2nPihe Hos T £ erlialt Y7 AN G WiR the

molecular weight and relative bioavailability of the prodrug or 17-AG.

The method of the invention can also be described in terms of the amount of 17-AAG
administered per treatment cycle. The per cycle amount will typically be at least 1,100
mg/m’. Typically the per cycle amount will be at least 1,360 mg/m?. In various
embodiments, the amount of 17-AAG administered is at least 1,100 to 1,360
mg/m?/treatment cycle.
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three weeks (Days 1, 4, 8, and 11, with a cycle tine
of 2 1 days). As noted above, after 17-AAGis
wadmioniigsser ed, the major netabolite 17- AG havPag/us2006/016043
anti-cancer activity in its own right, appears in the
subj 7- AAG a e thus each, .and together,
o opSRLPIEbPY: e aRiahs PR Of et gk Howee weekly
orafvidRedkly. @AbLHO mea_(hﬁlehh@ﬂ’ 80 istoR@) ke Bl ERhi e P8R aceutical

and dosing reginmen of 17-AAG I's one that achi evés an
forpulation weadn@mstﬁeect mty@xemoudy)twmﬁ WEEKIAAGT 2AmatEloy evETy AGr #iweeks. In

bj crl Var i
o BB By B LA 6 e BBt nsdispion o pyeyentor
arhélcutsek Itr’éhtﬁibnlt fblitB@toﬁiQﬁtﬁ@%' Sechft AWatnldhe haRti biesPdrt )descrlbed in the
effective doses and dosi &gtbr egi nen of 17- AAG and/o

exfmpké bstayilaene ppbedimept ﬁmeihﬂd@fﬁhmve@wnat@@dnnmstratlon of
f (.
836 AT 5l TR L 5 g v
and| thmytﬂé time iphasekon 784@@%11&?@&&1}(%@1516156&60’\/5}8 Intravenous

gﬁ t her apeuti c .ben |t fromthetreatr_rent nmet hod of
n PN A RGERA P Ieagh3% &0oH% o J 40 miputew digp Reigag with a body
suﬂtel@é &k PESA S ndiShch 2. @mzla%%gg ﬁrbe%%lc‘ﬁ@a?ﬁf JcQSPdL&% with the
start of tre trrent I one’e I ment erapeut |
mdhn@a‘hdrelhmmgtarmammBSAtOﬂMm reduction in a ser um
protein, and/or BUN or serum cal cium of the patient.
I'n Viariuous cinhatidiBnifshe ibtod of tetihedntios, the fd)lﬁ:aﬁlhg 38Ministration

at least 50%to 80% .at |east 90% _and 100% The
TegneRs 3?% bser gl writhoyt wrehing Aotsdinading towisisa( “DLgy”) in any
trecakiBnt: BYs REYM &r

SRS s BRAATDABIR DB RRRAORUPY BRI e sty oo ot
thteh avdely @Daysfl, ¢he asérlﬂmw;dh etcgeln tinBBUN 2 1atays)al ci umin t he

patient, neasured after a period of treatnent and then

conpas sated abdviegafi@MGAAG ik BémBadtersd Nhe fr&ﬁcﬁlrﬁletalﬁiﬂib 1DHAG, having
calciumin the patient neasured just prior

anfer@g?%ﬁint}g@rltﬁﬁ“ﬁ% Belli Fpeasdn fiesvlicals 17#\4th A dF-AG are thus
caltt, @28 g e'tﬁl:]; ?gﬁ)@%ﬁfg i}om%lt }ﬂsuttlg Bt Wi 199&18&“6? th%gﬁventlon.

SUbj ect rom serum protelns

Theuberapatically &ffedtive doﬁew,ndsblsmg]réglmen bé il WWS@OMMO@EVGS an
ht chai n,

A Wﬁ%ﬁ“ﬁﬁ‘% ?%w) OéilﬂeArA 8&2 é Hb@ﬁ STibleet asyigcribgd herein
VhRud %@éﬁﬁca‘ﬂy%ffe'&ﬁvé’dc%%@ BMd ddW¥ eLlineR aferl?lhéiflﬁe@ﬁeché’ Examples

nore of the foll ow ng: decrease 1I'n BM pl asnaocyt osi s,
belﬂw éf\h@@mﬁmaﬂﬁ’ effinetivicaloses arld\doamlgmcglnfenroérm+AAG| andfoe 17-AG
and reduct

or G2l e G YRFERIRE I Be oBREL i BRer St PRt i o
cmm@fel (CL))Sand/ori V@AY 8 iBMNtrisftichhe tﬁéPe‘ﬁn%aﬁéiﬁpﬂa@& begtbadstate (V,
10% or nore, 20% or nmore, 30% or nore, 40% or nore, Or

and/gtVe)- more. Anot her therapeutic

The therapeutic benefit from the treatment method of the present invention can be
observed in responding subjects as soon as 3, 6, 12, 18 or 24 weeks from the start of
treatment. In one embodiment, a therapeutic benefit from the treatment is a reduction in a
serum protein, and/or BUN or serum calcium, of the patient. In various embodiments, the
reduction is at least 25%; at least 50% to 80%; at least 90%; and 100%. The reduction in

serum M protein can be determined, for example, by serum protein electrophoresis or
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benefit is an inprovenent of the ECOG of the patient

by 1 or nore, 2 or nore, or 3 or nore. ldeally,
wonremtiigs3of the present invention does not reBArUS2IN6/016043

unmanageabl e hemat ol ogi ¢ or non-hematol ogic toxicity.

mlﬁlﬁﬂﬁ;—ﬁ!(é’cgincteé%ﬁgl%g ’Ié“rlﬁspetr&npl%dﬁé‘t%nqg ¢hd 19\3&% g/@ glre %ng grﬁem, BUN,

neut r openi a, t'hr onbocyt openi a,

oramabsiia in Nisrpatiematehogédaftenriperiod eStreatmientcrnd thenycampared to the level

ade 3 .non-he 0gi ¢, toxi Cci t except ade .
ofThy etrnd Hp B PR se e Bpde Siionasd =P g sroatment.
Sdrainl HRIns RSPpiDRAns HhkvhBe preadifl iR ElevVaBd Idvelg i tHe RElen, Indicate the
despite use of maxi mal nedical intervention and/or

subjespiffeas fre Mahdiush seusaprpisins inednds; bot argweblimi{gd to serum M
53 ki BSOS SERIS, o R g il o o

protedd. various toxicities may occur in a cancer patient;
the method of the present invention provides the

beneditfer HerdpRHE B8hefits bt dah BBbtBv&H vih iR (R64ME iRBshclude one
such toxicities. Wiere the pharmaceutical fornul ation

orgaeisraf sessfodlawiniy idecrorsglin Bdhplsmaocykesis, ailehatianaefsmenyp, alleviation
n dacticf tkpn. (1 ke .Cr or.(r)), .
of SRR P S, ARt e S TRE R s B 8Bk bone

lekibgs. ity taeipeutic Bamdfit ¢ an iipedvensen( af the RS oftthaatient by 10% or
di phenhydram ne, (b) farrpti di ne, and (c) i

maEs BYYos aniestiive ob Mo YT HERIS Y, S OVhaT Fosss éiother therapeutic
. L . . ) .

S EHER g Al APEES D SSLOLR ST R e or 3 s mor.
Lo PR B OBt R 1B b s

toBOERd B 1on-Hdhadtedkid toxikity MedeHtalofik, toabitied @M &loideddnclude: Grade 4

Revl im d((ir) | enal i dom de). The other anti-cancer drug .
neyropeamt Gragde 4 parogtberyireeresd aBd/on Grader4 ansade Nemhemafplogic toxicities
. L. § t R i . i : . g
LT CUELE R QUB0 oy 85E ORI Y S, e
cidMnetexid) and/of fitigee), adusks dsdrrhen engdyor vomaimgi> Geade 8r(despite use of

therapy .regi nen, that .js, have refractory or | apsed
mf@ﬁ@i&i’@é}ﬁﬁ?wwem@gém%r B’iopg}ﬁlta?ﬂ-sb FHUBH tr?%@ﬁabéf@gy fmore than 4
whdl§!dudGo pRMngRA SeddQty Adh h A &mé&%ﬁfcﬁ?r?@éﬁ gﬁ 5188i# the art will

agent therapy) or conbination therapies o
refagnizanhatgyarioea taxisities madoa@nt in- ceancerpatigein the: method of the present

B B o e R e R i
{r SAETL RSO patan, rel phal an, a0, 21N SO0% et migh

] %ﬁa@l&&'ﬂﬂgﬂrﬁ %gct&hmke @&H&é}lg}@’), SME o medications can be

cyclo us et oposi de “or conbi nati ons of
admtinjstesedi®, prefesos netedasothe anaphybctibiaaction, Bichgasas) locataiiak or

dilaﬁeg]ggra%o ri%ef, ?ﬁqrg?n%%idfan%fja&de(%)t %eﬁqg?p}reﬁglong %r %xakr)geq 1a{s|o}16. 'n

The present invention also provides, in various embodiments, methods for treating
MM by administering 17-AAG or 17-AG or a prodrug of either in combination with another
anti-cancer compound, which can be, for example, Thalomid®, Aredia®, and Zometa® or
Revlimid® (lenalidomide). The other anti-cancer drug or agent can be administered in unit

doses and dosing regimen currently employed in the art.
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present invention are well known to one of ordinary
skill in the art. See, for exanple, Pagana and Pagana,
Wmmmlwskfhnual of Di agnostic and Laboratory Teeras2@6/016043
Mosby- Year Book, 2002 and Jacobs & DeMott

Lab I
( Zdiﬁﬁ%tly:%%smﬁﬂql‘?%&a%&% B e V5 B8 afikniS sV o have
falyd refeast ene piior dtieenkartharapntbgimes thaaid) davd fe@biof P& Rlapsed
oncen iﬁ)ns i.n serum can be neasur ed usi ng

reHAtory 1 Hhese Prer g}t]ngﬂnﬁ%f therppics H@ludegpqtmm@mglmlted to,
mgﬂd,)bt\gl% %geni g{é/ra\%% by &&R&lﬂﬁt@%ﬁéﬂaﬁ%ﬁ ofth i gtéligv:yl%rg]ttreatments and

ambmement@tme)gm@?mpy suem adenfermlgmdtmf T[lhhlbnﬁﬂ@s‘&éllt:allde and
venbl Qn _C e 0 ate or.admn| stration ora

REM ey rfhiary ok Gertbau b s pubBRUD gifbsior preduisone
(M VD162 128 ,all%ﬂl’atlngag%t%&rbr il BémSinh& %uﬂ r&gjeaf?{rft% g,%uch as

of Phar mac (Li ppi ncot t WI I ans
CY?b’@h?SP ﬁlﬁlé%/?rrﬂb‘?r etppepidreoraiombinations ef eopside] HexahRithsam:,
d"@‘h ounded for exanple, with a non-toxic,

ar rraceutl cal | y acceptable carrier or excipient for
nsi.ons, or any other form

|
Soi 1B ia L IbRery spet B S8 e renbe oF BrieBhiA prictice of the
predear iﬂi&etﬁﬁiﬁ@r@@leh)kn@ﬁ/ﬁ%@Bﬁ@&ieor&ﬁﬁf Ki1Pid AE HIG VR ¢ e';(ample Pagana

and other carriers suitab se I n nmanuf act’ur
and PaganeaMoshys I\’Iﬂnlualcpfé}lagwsn@ amd Lahora':tdxy Teéstsn 2d w.mmywear

B2 ot P B st R hoR. T homidcons s (o)

LetsaCoomppincg 2001 dscHimboamaasdhesin B1ARRRAIE). qﬂréékap% and free lambda
gp osuspensi ons.  General protocol’'s for suc
light¢hain eancemEations inyesen e e measuredasing Exeehtq:TM (The Binding Site Inc.,

Bl@ﬁ%?ﬁ@@?‘gk&%‘%gﬁﬁ?gffréf e?:RICZnggIsCI( :1;393? dﬁnd -
B
P o, Gliv8 bhoghddfcal BBreatt FARBIPA AL, KA hEe, pper enti-

Camf torRpoUndeete.) e fllinahé Hdthod o8 HRSAESh v
the deliver c))f 17- AAG or gnot h}g}rﬁﬁre ative ve %a%?g%aéﬁﬁlatedfor

admpyistrajron spelycof intsey epeshy; lim e vitdbie mhdemmqmcbfmnm $¢e Gennaro, ed.,
t
ReMiotgh YhE s8lenfl WM BHES o FIdRb) SO0 A (P rineot Kiliims &

Witlgse2003¢dncorpQatey Ieteidby rdfaR08). TAB @LP'-I%B&‘PE& toBhowlded, for example,
2000),. The 17- AAG can be di ssol ved in_an aqueous
with A AT igRiceRMTmarRutigallt aameRd le riater prpoypiprisior schationsgsmulsions,

sus?/éfﬁonsvbltﬁl@'d?h ttﬁﬁrrl] Suif %@/ﬂofl&ftgra 4 éna?gr]xterag W gﬁd gﬂn Pharma-

he et hanol i's renoved
ceutigally ecerpthllefcarind mckde frateriand bﬂiéﬁétﬁﬂ&rs%ﬁltﬁlﬂa lfor @b i anufac-

dm nistr e thod for preparin
t““%ﬁg TRILOpS a]'g gﬁiﬁ tﬂ%ﬁ ue grxiligryt %@lgzlégégtckenmg, and
coloring agents may be used.

An API useful in the method of the invention may be formulated as microcapsules,
nanoparticles, or nanosuspensions. General protocols for such formulations are described,
for example, in Microcapsules and Nanoparticles in Medicine and Pharmacy by Max
Donbrow, ed., CRC Press (1992) and in Bosch et al. (1996), De Castro (1996), and Bagchi
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nmet hod i nvol ves encapsul ating 17-AAG in |i posones.

Met hods for forming |iposones as drug delivery
woehicthigssare well known in the art. Suitabl e pcotsemb®16043

adaptabl e for the present i nvention include t hose

{38y B e o 40 of P Gobed 9 R R aP oy ae
espeEIaNPSuifbleAtor t}{egﬁﬁ‘l&ryfo@l 7-@9‘2@% |aﬁ&ﬁer AWiblySnsoluble APL.
mutandis. O the various |ipids that maybe Used in

suchjjar be%mu%tf&slﬁrﬁﬁtehﬁy @?%th %a?lﬂgE or a PEGylated derivative

pol yet hy eneg‘)ycol erivatize steary
theteo§ ﬁﬁiEndyppread’mmm amitory with stdvexcipignts Fikelesoribed tin Quay et al.

1 G t l.th b nbi ned th th
(1985t r L2000 it AR et I ep £n ggusals solution
ccfn@iifﬁh@ﬂetﬂany%i/eféiﬁl?@rlégsﬂﬂaﬂj% Ry AN &/igiBh Br A PIea} 18 s é\f‘ﬂn‘un Eis

the particular nodé of adm nistration. For exanhple,
added.mheaathanel fsdhen mnoa(vé mmnme@mmmlsést cam bmfbunulawﬂ for

ram,aboyt .1 ng/nL to about 25 ng/ni,
m%rrz‘ééf%éﬁagﬂay HO% Sﬁqm’és ’r?ﬁlPPrL, and nore preferably
abou / I ntravenous formnul.ations are typically
di | u%\%%tgﬁ%@ | OBOTRE B8 AL S ioBy 9y (e present
mé@Abe 'imfoWes'eﬁd:a?Qﬁlbﬁ’ﬁg {(MHAG 1r[‘H’[5c§'§Bine§ N1ERBds O for¥ling hP%somes as

dextrose sol ufion pr|0r to use. many |nStanceS
dryg delivesy vekiclee axgeveai] latovat lnﬁhcami Simable plﬁof:cdb ddap’c:lbl«:)fﬂar the present

f t 17- AA
inf PR ARG Bl S RAISCa e ek (IO Ko P 411079, and
R&IRG dr il r(g99153-fé¥°§acﬁtaiéloinu%qf Soinfag\eehl. @i(ﬂ)md’f%bﬁiﬂaﬁe mutatis

I rst conponent that i s etﬁano second

m&anﬁ&@f}ﬂwt‘fﬁﬁ@m lipids thal pay boysaddn é@lclb‘r‘algmlatloma, phleﬁphatldylcholme
ang 6}8!13)6 éé%g&%of?é%ﬂ%}g dlg‘t%g?ﬁglﬁ#ﬁaﬁ %?% ﬁ@l@? T a’re g(‘)':teworthy

cero

< g PO LR £ F -

to PraRicH i IsEighd &Xinﬁ&io@ag@"@%)mﬁﬂfﬁr eﬂl(ﬁﬁg Fé)r[‘th(e%ﬁ% ect treated and the
phosphol i pids), as tau i n Tabi bi
aﬂméar odsen;

AdEanigirationr @r qxammﬂ; acf@@m@tqncfgr uﬁramms use comprises

i h | at
(ARG oPPEHSI ARG SRR AR Sl CHEE bRy om
oty e e
tYElgﬁbl %fvé?& Q?We%r%z@m} 2 fold and abeyt 30 foldomith wker &1 1@16@1@1 (WFD),
P ARER o1 PS s otflon 010 874 TSR i

befvoremabaut oandcaoubt0 flild.uted 1: 7 prior to administration
with sterile WFl, USP (one part undiluted drug product

t o @npac tmbsdiatent €f W Inethdd diuhd PRehtfon) 70X B forRiBlted as a

controlled, aseptic conditions. The final diluted drug
pharmaceutical solution formulation comprising 17-AAG dissolved in a vehicle comprising
(i) a first component that is ethanol; (ii) a second component that is a polyethoxylated castor
oil; and (iii) a third component selected propylene glycol, PEG 300, PEG 400, glycerol, and

combinations thereof, as disclosed in Zhong et al. (2005).

Another formulation of 17-AAG that may be used is one based on dimethylsulfoxide
(“DMSO0”) and egg lecithin (egg phospholipids), as taught in Tabibi ez al. (2004). However,
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product concentration is, using 17- AAG as an exanpl e,

at least 1.00 ng/nL, such as approximately 1.43,
wapproaisasat el y 2. 00 or approxi mately 10. 00 ny/ RCT/US2006/016043

Dependi ng on the BSA and the assigned dose for the

bj e he_ d f 1 th AP [
e SheID Sher TS B YL Gt PR tAvaa stpctigu
foﬁﬁi’ﬂaﬁ&ﬁkr £e Rag gre%ehéavtﬁaﬂ ihkDMBD-R& &?els Citloht R e@nd

enpl oyed to account for loss in th e admni stration

set. Odg{eut Zﬁlﬁg ¥ns E18 7&@&@%%&?_}{ ioas élg?%ﬁhé ﬁ%temw | $tBhe invention

t he pr oduct
arg désetibedin Wlnh ypﬂr (2@08): Udin eapp l(m(jm);ﬂvlexhsﬁeﬁﬂa atR006) Desai et al.

rmaceuti cal | ati on can be stored at -2Q00C,
Q&F@ ﬁf]gfl@ét@f%(%odog% light. Drug product is allowed to
come to roomtenperature prior to adm xture and_t hen

»eagthes eghodent, éhq nhgEpageytical fgroaylatim qapibglilutedd 7 prior to
adﬂ{lﬂigtrgﬁcﬁp\Hﬁﬁ st%ﬂw ! (fﬁg Akt u!ﬁﬁ%lﬁt%d a.?%ﬂé@c’% ?é; g é?}]{t?étenle

roomtenperature(a a ono
Wiy Biluiion js feaformgd beden coetsal teid pasdpii candivioaisy Thafhdl diluted drug
adln detall above 73|I ustratedln he follo

PReenirghon s 4%9111_8 X3Eple at S@?QOM@YIM% Sugle as
AR e i 1

reports of 17- ancer rial's=in which
t he I
B B! s ol b SHR. BRBALEE-AG o
ot]?@@ﬂ)l Wﬂlaemﬂrqlafiérmheolﬁihﬁeméf dng @rddmbmcbl tddded of thd Edpﬁiééﬁlre bag.
formul ation to be used i

Nl R B R s
Préféfd'l'igyL hd ng{hr&facelaac?ﬁ]%\hx‘f\%%}r(g? Wrgpl the 8{) i a% a{'ugtoﬁ’ig ,é? él—l(neutral, and

thelsngstioreis diypertbrtihat approyikatelyosd, mQnd. 'Bhedpigﬂ'mlaeﬂmllcﬂlefdrmulation can

PSS B PSSP BT o525 o
terBpéTaRIES BIE6H th AdinME il ehdiak ake SR BY dehdd mtvgﬁuon After dilution, the

Crenmophor (r) -based fornulation is conparable to the
drtamad@@gsbﬁ@lépsr?@ﬂq for up torhout 4@ howrs atveam tﬂmperaéuw(atm dilution of
1@0% Cmac, Tnmax, and elimnation half-life values were
dl so sim’lar for the two fornmul ations Tabl e 2-

Phar, COkI netic Par rs (Mean For mu n

e e Snion VG DSl dsscHbe S putag e 1013 A Ldetail above
ismgnnémthe%lmmﬁggs.l ecithin 1 6 27827 1.00 39220

2.0

Example 1 — Pharmacokinetics of 17-AAG in the Cremophor®-based Formulation in
Dogs

Prior clinical reports of 17-AAG in cancer involved trials in which the 17-AAG was
administered in a formulation comprised of DMSO with egg phospholipids (Tabibi et al
2004 and 2005). To compare the PK of this formulation of 17-AAG with the Cremophor®-
based formulation to be used in the clinical trial reported in Example 2, each formulation of
17-AAG was administered at two doses (1 and 2 mg/kg; 20 and 40 mg/m®) to beagle dogs.
Six dogs received the 1 mg/kg dose, and 5 dogs received the 2 mg/kg dose, in a crossover
design, so that each dog received both formulations. The results, summarized in the table

below, show that the Cremophor®-based formulation is comparable to the DMSO/egg
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Crenophor (r) based 1 6 32237 1.00 45959 1.9 DwWsQ egg

lecithin 2 5 643126 0.958 853181 2.1 Crenvophor(r)
woasesd1®s5 788143 0. 900 |, 057155 2.2 Exanpl e 2PCT/US2006/016043

Treatmant of Patients with I\/UItipIe Myel oma with

|nv f est PN an .
phsﬁgw glo’rg Iaﬁ q\gga@a%xg{%, 1,31&1 %@@aq‘f”aaf(,r i aﬁﬁﬁgﬂatl%@lgp half-life
VaNRS WRSAISNGishilaP FRIRARYS FRnthGoMID of 17- AAG

adm ni stered by IV infusion over 60 m nutes, on Days

1, 4, 8, and 11 of a d03|ng cycle Iastlng 3 weeks. The

- al was—aesStgned—w_ tn SE€-ESCca nent
V\,hl ch the doérébuléfz“rﬁhﬂl{@%g@e%g%aglte%ls Ifh%s %g)hml ng

%ﬁnﬁ MérfP i 5EaSEvEIES Pan eV@' Uat' ons,. MREE|  AUC,. ti)

@) a Vi 0-0 2
per orned folllo evier t of "t reat

(annr oximatelly @ﬁé g) \Azpkc (B hn delt erm-nat nE{gh/mL) (hl‘S)

DI&IISO/egguBmhlﬁffl caty in stabl e pr8+28spondi.0y pat BEh2 2.0

on objective tu ment de
C@H’@Bﬁ‘bf&%gﬂ a st andar di 2623 w%ﬁ‘g reszlo Lg 45959 1.9
DESERsseathisyst emp Al basel | r3i-02gi ngolvaged t&fied 31 2.1

CpoPRe PR of 1 foat nbnt> Eﬁﬁ%@#éifeevé%ﬁféé1@&21’5(;56 22

weeks (approximately every two cycles) thereafter.
patients with responding tunors (CR or PR) were

Ew%g ned tReatehi 61Pithatd RRRMERIpTe MBRIGnAWIM 171-AAG
TSt docuneniatron of response. Response criteria
us edryeh8ha g BPf}fé'lﬂﬁenh@n a}a@@e%teﬁtm ah opérﬂ-ﬁi%gl) dose escalatmg clinical
Phar macoki neti c (PK) phar macodynam ¢ (PD). sanp ]Wg fn
infusion

trink Tho bria iwes dlesignédhig qshlblmhi thg MTD @it MGMI@S@W%PY

o550 P L 0 B R BT Sphes. e i w

deSrmBd ﬂ@th\/ﬁ[c@e-‘é&iaﬂmg%dmpbﬁér@m waithshedsseldf ¢d-AAGtwassescalated
st ud% re those who had failed at |east two prior

fremtliS0 engteeto thed¥dBy regi nens. The enrol I ment criteria
were: (1) patients were at leastl years old;(2) had_ a
KPS Pisedsoresponse evahwtionsowers pepiosmediollnwingaveroiveyessles of

i dence of. MM.but di.d not ssar. r :

SR 0E Sl o 00 AR AR b B LAy insabc
oﬁ%§ﬂbhﬂm%%aﬁéﬁ/c§ Wk b&Jed ol objeeivdRItior iaBdckinadritOmadg dcording to a
were, Wwth respect to all adverse events of any prior

steridlerdizasensglgma seapgBsoasSPIeH AV e Rer apy, resol ved t o
NCI CTCAE (v. 3.0) Grade < 2; and (5) had the
f oI | Al/lnbagelilna bmaanmsadégmbt assefisiehts Viee sreysp@fornred Ayighin 28 days

| obi
31? ﬂ}? ‘?r-r? gf té%?ﬁ?}?f?tgpn% Vgerlg ref&é %E&j eirf)efr Zv?éee;l& g%al]]on?mgmt%y every two
cyéle].;p@lefé-afteﬁ IUpatRhtsiwith responding tumors (CR or PR) were examined to

confirm the response 6 weeks after the first documentation of response. Response criteria

used were according to Bladé et al. (1998).

Pharmacokinetic (PK) and pharmacodynamic (PD) sampling was obtained during the
first treatment cycle only. In the event of drug-related serious adverse events (SAEs) and/or

Grade 4 toxicities, additional PK samples were collected.

MM patients enrolled in this study were those who had failed at least two prior anti-

cancer therapy regimens. The enrollment criteria were: (1) patients were at least18 years old;
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rubin < 2 x upper limt of normal (ULN), AST < 2.5

ULN, and serumcreatinine < 2 x ULN. Patients were
wgnremadsascor di ng to the KPS Performance St at uBCTaakme/016043

and criteria as described in Table 1. Patients were

mthe tud o condition s .
O B e B T (0o GO R PIHF ExeSae el ot did not
ndce§afly Kae MR ehiIe YiseaRdalfRubR disBase Had e hSld eR |a%e§§3ﬁ within 28
enrol I'ment, patients al so had to neet certain

daye mpthdgﬁa@neré eitinliem £4) were Anith respedt dh Y adyasseedwentsaiady prior

o R st B2 SRl e el M EIGAE B e 2 and 5

hadrtdg f&ld%d%ﬁBQrat&? réxufts Whthih 1F ddis RE NA AGRIRRhisteRRNN heemo globin

Pati en O are rece|V|ng agents that are known to
>fhg/gh|, gbsphuge rsutropbilnebune 2 d . Sx1b)’eEs pldtelas colmse7%k il 01 Easerum bili-

Bk deiopfiinicaf okl (UESoi Sshana> BN, pos Brmbiscnsinger <2 x UL

enzyrres in the netabolismof 17-AAG No fornal
dr ugtalicnls Wese avaded peserdingte the K?&/léerfse@nn@e‘ﬁtaw weade and ¢riteria as

de;z c}ﬁ?&r : fg]reqr B tts{]\g%reeae%glgaggiﬁm% gt]’ugy ﬂﬂé fxecgsi;%l%ltlon such as

pre{emistlag nesuiopzahy, @Iﬁegn@nct}h Bre@@!ﬂﬁ:@tﬂmg abtent Skerddthédyy, and so forth. To
bﬁ%&gﬁ%ﬁ mfé‘i‘? G was used wth caution
9 I'egtal %Haﬁelaﬁ eﬂ@g h@%&msﬁtéeamechemagﬂ@gw gersidpns.

bound . warfarin) and drugs that are a substrate,
i nhi bi-8AG Tsdighlymnsan b@ﬂncbylmimaoﬁaepmwt@ws%mmnm assays

ﬁ‘%ﬁe% :ﬂq&&d% cﬁ'&%f %hé]}?l%snl’f% Protefm tcN(;)v gﬂﬁg‘% dr%rg“blngcps 3a thegafﬁmty of

blmdmg steirgpaknona Pasigets tdhows Rcpielny debetd tithd htdKehowieto be highly protein
entire duration of the study. PK assessnents i ncl udedg

bopipd wegn Jubifceg to elose o HBP%J%O@@%B &diilespradled én ferfsiel. gnvitro studies
f
implicatb MV&Q%&H%@%QB%&% p450 %P%?%é;sgh Tt%?ﬁg%ﬂﬁ%sn? Efej 17-AAG. No

its primary netabolite were col
forfopal situ@dndlgﬁmuratchoﬂ FrudiaGhasdibieri pbnfattnilenlnvmlm 1y-AABynd dand that are

t. t al nb f PK | t ed
sulstes, PR BIY O HUHES BFcXOranD PAg (3. B klstiners ponegpira-
inditatRnRa theSdbnc EXART W8S QPquarn&ﬁEéﬁfbh' v%ltﬂ ¥7- %@B{fﬁt@@as used with

SAE, additional PK sanpleées were collect
cagtiqit combinatine V\atljlrdl‘rl@ thaterra blsa highfypproten bodinds(eqn vairfagin) and

a0 0 YR IR REH ol St R S con

cesthanRverdiict uBed/ ROMbIREA up@nmgéarﬁigrﬁo@emiaﬁaﬁbnéa #@She trial. No other
anti - coagul ant. The bl ood tube was inverted

inveghigatignaliagents Wﬁ@pqrméttqdfbmﬂ the efire dusesion jof ghe study.
i mredi atel y pendi &q separation of the plasma. If a
cat K&t assesgprenty sreadu edrthd:)fqibmlmg)tebtsnB]ood samles ffdmdeobrmmatlon of

plob P B0 s o e G Bt e el fireotiectod

folkﬁﬁhg €t B and Budgh! 1 720 G ehﬂneﬁgtfa@ianmﬂy @ERLT érfdiﬁla)t Tﬁ’é"‘cotal number
PI asrra sa les were split into two cryovials prior
ollected was approx1mately 110 mL of whole blood (7-8 tablespoons) Ifa

patlent experlenced a potentially drug-related SAE, additional PK samples were collected.
Blood was drawn from the contralateral arm to the infusion site using an indwelling catheter
to avoid multiple needle sticks. For the 17-AAG samples, 5 mL of blood was drawn into a

vacuum tube containing heparin as anti-coagulant. The blood tube was inverted several
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at -700C. Plasma concentrations of 17-AAG and its
primary metabolite(s) were neasured by a validated
wOIi2006/1d895Br onat ogr aphy- nass spectronmetry net ho#CT/US2006/016043
(Egorin et al, 1998) PD assessnent included the
.foll ow,n .The .occurrence o eC|f| to ities
s, 0 Ry e i e B el Dep P E S iohipt e Blosine. 1ea
ca@lwmaﬁa@dlsb@ AR 1R RIMBERINS ﬂ{eqhﬂd in Bk S HhBMRE Fas ?@s&‘l}ewnhdrawn
elimnation half-life, maxi mal g asma concentr a

prigido pawesaam@llacm@r @@tdlﬁﬂa‘ééﬂdaP sng sarnplas Were kepTpe vt ice during

XI cit
o3 LRl O ATRE B et esaBEiuq tvg cregiplsesiop o freering
at-H710% d’éﬂbn&) coﬁ%rﬁr&ﬁ@nﬂ@lﬁ%&&@ih&is priveatyinflethti diiee (g Were tineatsured by
ctor receptor-1 (IG~1R) and b), total expression of
)ﬁﬁidateﬁéwgtﬂ HremeiegrAphy Mt aecyomets msthads (Bgermyes ol BORS).
performed at baseline, within 24 hours of the first
dos PP psseysmenmelusied thef fodlowittpetessidl I@foopmmcn@rﬁ specifig toxicities

: (egls%vc'e rcﬁlr&%rn andel“gvergl mﬁ)gz%gzwf‘r‘@%ﬁ gg/)pagﬁrge ers (% g., clearance,

‘on usi ng nmagne

exq:omfre rdMﬁdnﬁt)banaiﬁAhi@yﬁlQﬂﬁiaﬂ plsian @oﬁdéﬁtr@tldrp ahetirR2¥ove a target
CD138+ MM cells. Flow cytonetric anal ysis was used to

plasmacancerizaliop). é“@?@é@éw@s@é rll@“é%deérhengtm@gwﬂwéd @g¥gintestinal
o YRR e LI P PNGEL B U ki o

fa¢trmlmcpibxal (1GIG 1 Rpaddisetalexpressetof Akemb%ﬁrﬁi HEE70. MM cells
t ot al. Eff el s_of Akt %{PQO and Hsp70. BM aspiration
WP BUTf PePrraer #idag glés‘é’lﬂé’lni X hoars afithe fsst |dl"’]se of 17-

t
AN SO S B

C 1itoexpeeskion. uking Imaﬂvbtpabevadﬁedmb}ogatandi comfinpredttyciidw cetorhetric ana-

ly{f%to gﬂe/a E:glgﬁom%eﬂg ﬁﬂ@f&/r ér(l)egﬁgs %é.% éaéﬁ%d to ashsess IGF-1R
Bl dxipBdisiodl R e FIBFRESTH 0 H%@%ﬂalté T
Su2003))dpvvaglousedgt o identi ft er ggt Sﬁ??ﬂgﬁé%?%a%%%xg?%IGF IR

mangelagpl Aitibedy (Mit%aad%s & at si092). dsinginahbétingunatyscc warebmsed to
R T A —

to assessaﬂmmi stats ﬁrt hﬂx/IJ‘ Thiest cadpélativsstudiad Alovwa d) AsseYsthéht bf the degree
q%%y rior to and 4 hours follow ng the
to W.l?f 701%4]“@6@?4 B%ﬁ)élﬁ’fl%ﬂl tpgtor eelisgem iMMcpatisnts treated on
e
PRSP BLERRLR DL VAR Bl AR ol B GGy bt

of the hlmdallkalselh adfliteone gd&eoéXpt‘ersaah peotilingyDasiesent’., \3893) was used to
| anned treat ment period, was

dﬁ tedtast@illo The
1ASRIRBREP e 1) BloggrkersfpT die st Y sesistanaenwhich can be
vaBOS&I R Sulire BIAH S84 endlyS ?éﬁﬁleﬁz{l Rﬁ%ﬂ%@rﬂ;ﬂﬁpﬂe  cells were isolated

treat ment - associ ated toxi'¢fties pat | ent's
ontwe ereastbna(the fast and test midissiwf intCyelest, wayDayrsagarginid ) prior to and 4

ntin r for n r n
howg V‘&:’lll’lg Hﬁ’usiao%t &e Pst wer% exa nede or c9n &3 i(nccﬁPetnt gr%?ém expression by
Western Blot. Client proteins of interest include Hsp70, RAF1, LCK and CDK4 and others

as indicated.

The end-of-treatment assessment was conducted as follows. The planned treatment
period was 24 weeks (8 cycles). Patients were treated in the absence of progressive disease

or unacceptable treatment-associated toxicities. All patients who received at least one dose
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treatment assessnent performed. The assessnent
occurred up to 28 days follow ng the | ast

wadnicniigtss at i on of 17- AAG and i ncl uded a physi ea@i/us2006/016043
exam nation, with body weight and vital signs

asurenents,. docupentati on of. KPS Perfor mance tus,
o BRSAT 85 i g ana RO RerrE furiea erippe (e ategin had e end of
tréihefitis§Rbh oMt perfofh R THS hfsesARHE S SMBrl _ugfto bB8ays following the last
patient's current nedi cati ons and ongoi ng clinical

admjistraidoneoflt-AAG andiinglndedrayphiysicad sxasineinars withitmldymesight and vital

. e f.extranedul l.ar .
s B Rl S o R SRS e Bl Biqtog. coagulation
andpheaistiyadetrolyie detdonifaiins figaljsisyassenyent bf theQatient’s current

ggevlous ssessnent. occurred nore than 4 weeks prior
MpHCaons grd argongr pénierd advesrevsalsdifiang). dumed apsersnanss (nayeloma
1a8¥rathfy | ' £ . - G was .

Sty M8 Ll AR b Lot g o2 ronic
stqgong, Deappiopritte) vaandorikla)t tiey e@me dhlynvdelkspretioas aabahicifoccurred more
thdo e??g]gﬁcal.cul at, ng/ n2) infused over 60 m nutes after

Bt & Ve R WItheEVabat i ents with a body surface area

greater than 2.4 nR, dosing was cal cul ated using a

maxi TfrAssAGschodule ppadnpiisiigtien af bi-AdvG anthe trial were as follows. 17-
LA -af - - 1. L= AAG WgS
ABO, Sl Bl o AR By ot SWR i i B g ama 10
evedly, 3 waeks50 ¢soatatiap dbsds geaculand ery/inf)ahfueed 6fFer 50 rAmEL after pre-
the vial. Dru r.oduct, was. avail able in 20 type 1
m%ﬂ%aé]rongl:? %@@U@%& F’)Vét%vﬁ%%yémfécerﬁ??‘? gigtshibag 3t %Tlhﬂorq@gm calculated
usi h&tinum BS AV pder e closed with gray 20 nm Tefl on
coated serum stoppers and white 20 mm flip-off white

| ' . [ 1:7 '
PR LT T U
dissolied irt 2086 grapylereqdyiol, 208, Grapasphsr SERS dndes 0 bthanol to a concen-

ol B L BhelE i i DiptscRioghes 3 b awsiiabie e L type 1 clear elas vials
wifloNZE Rt fihisR '@ccﬁlftaiﬁ‘iﬂg g@g Fﬂ;@;@igﬂ) YTHe A3l %é‘&me’h@%&a‘&% mm

prepared either usi S vacuum cont arners or
TeBonpeatedserumetoppos, and ovhi BRBRndlip DFf white lacquered flip tops. It was

.ef Qyl. hexyl ) pht hal ate) 1.V adm ags. Both_systens
dﬂPtggﬁrf%n%&ﬁ -ag‘%?é}lstr?éﬁ%“ﬁéﬁﬁt ﬁ%ﬁ@@’ B A Spd B product to
6 pafik SteARMWETY. DRFutiBA wab pbittigndd- BdefWnkloliEE ras%ftic%ﬁ%ﬁ%né Final
.extension set containing such a filter. Due to the

dilptied frugiradiat ibad e pordentrZtion e appraximetelyoh43 mymLi HHAAG was

i ' t he bod i d t .
prf Sl BRRCOR el SPGB o RSie PR R byl (e
ethiTheAWifplithalute) B adinfxhae 8ags. BothER e reiifndH-PUEChod-DEHP

be. added to the adm xture
containing administration sets and either an in-line 0.22 um filter or use of an extension set

containing such a filter. Due to the light sensitivity of 17-AAG, protection from light is

advised.

Depending on the body surface area and the assigned dose for individual patients, the
dose of 17-AAG required different volumes of drug product to be added to the admixture

bag. An overfill was calculated to account for any loss in the administration set.
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bag. An overfill was cal cul ated to account for any
loss in the adm nistration set.iui uuj S noteaaoove,
WQ2e06A@9sas adnmi ni stered i ntravenously over 60PATMISR@®SE/016043
twice weekly for 2 weeks out of every 3 weeks. The
wh@hal  dasRideldovs, rlqu)A@WEl@éﬂil‘i’iﬁf?stér&i fnﬁ%v&%ﬁl%&iver 60 minutes twice

mlllgram [ 0101] patients were pre-nedi Cated
weekily for 20w egks lout mﬂaysrso’h wotks1 Thovail dase delipretadrwastreunded to the
gl cation regi men was used for each patient based
%ﬁ%r{l‘gl St story of potential Crenophor (r)-induced

ogfh; LZ%{E' kBl P T EsG PO OB RIRROT B | BAfy An
% PERe-Medibhiibh r@ﬁﬁen% uSdfRd @5@1 ﬁl@ﬂt‘%@é&?dtﬂfhﬁ history of

glrren vvasto pre-fredicate with | oratidi ne rgg
pcperma;l thmphouﬁ freluged Imypepseositivignbaetiqnsand the type and severity of the

SRR 05 30 Bk e85 g i e

medlicaTtni feLisd i Ao péinfe@ichicGrist REQidhe TOM! %@ &f famo‘udme 20 mg p.o.,
adni ni strati on, doses g(;l or to 17-AAG i nfusion was at

aﬁd@thphméﬁwlrgmﬁﬂl@l%‘}% B lyrpr dgmrnwa@,soep AP124rmg &V 30 minutes

px%rcf ﬁxfa §B 2: ot o% g@?ﬂ ax ecfg%rﬁ!:c%oé}gld rofute of

acﬁ@ihtshﬁﬁ@i @b@&sqarw? Ee17- Mﬁﬁuﬁf)n Wbeamé hﬁzl&ttlgm s discretion, but was
recei vi n%a;:oncom tant prednisone.. The hig

ose
sipilat {pgrpRiBt Ponior eficrEremerhor aceﬁte%reé%s &P?fhas Taxol”
<Y
e N i N i (O A
pregnikdne. The h@sioscsﬂrememoaimnpeglmenmmdn pra-medisate rwithf

b St R b S E  SH uBO e s e v

ot Jb%aﬂn@ﬁﬁ@ﬁ%%liﬁg Tf 434N PhinhlesPNer & 1R iHkion 93 ¢-2AG.
0 mg/ m 2. Subsequent patient cohorts were enrolled

[0%3!] t h%‘h%%@és%ﬂggh cﬁ%tﬂ'&tdrﬁg%gre' 43 ‘Ithf'@wg qﬁ’le‘?m*ﬁ@f lpa\ﬂ’ent cohort
as supported by observed toxicities. e subsequent
receihed the inteavehvedinfusmnfafl 7oA ot dasiglese ofzm mig/nmf. Sybsequent

275 /m2 m2.. with_ dose
DRI St Biiplle v Y S At S GHU B R AL hapIg pelow, as
supBErt&fly Bﬁﬂef%dQQﬁ&tﬂﬁ Vigle-sudd2 86t REhdrRNYeSci VRS e ﬁﬂfdvﬁﬁ% dosages:
to each cohort. DLT. was observed in a cohort o

224wghn pats el @ndtBé@mgém? ovithodnse cecabaiontiv aectd eﬁlsm@rof 6
R e T

cabh bR Whnsl mg 1t @aﬁé&;@rv@ﬁ ka4 eshdroxd tﬁiebﬁ)atleﬁth evhlidtee foedbse

dose | evel was eval uated. |f one of three eval uable
espdﬂn%d@lmé‘ﬁmlm@q’ ig defimed hete ps havéngisheived {gus treatments in a 3-
wee e pe?%gﬁaglg%@te ﬁép\)é(li;%eﬁe/e%l %ﬁld?avpr?aﬁﬁ e{&td%%g( Hlat%%oﬂc%t%%urﬁfe next dose

1et/éleﬁasteheluMEE> MWase dethedevatiabr\atibge Bx@ﬂbﬁedieaiDlﬂl then the cohort

further accrual
was Increased to six evaluable patients. If two or more of six evaluable patients in a cohort

experienced a DLT, then the MTD was deemed to have been exceeded; all further accrual
was at the previous dose level. If no more than one of the six patients experienced a DLT,
then the next dose level was evaluated. Once the MTD was defined, an additional number of

patients was enrolled to arrive at a cumulative total of 12 patients at the MTD dose level.
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was at the previous dose level. If no nore than one of
the six patients experienced a DLT, then the next dose

wOerwl118%3 eval uated. Once the MID was defi nedpPCaws2006/016043

addi tional number of pati ents was enrolled to arrive

a C vetot atlent at the MID
[0?‘5e3\le| %@] H&%ﬁeg oG W@gﬁ@apmﬁocol The patients

haAGCAEdan RO SWoD, I’ﬂAax £Q
medj an KPS of 90. 17- % V\glginéﬂ%aﬁlog?gr ggﬂ%\?@%ﬂ& F0 hour. Of these

2Zprdicote: erateatly 19 age ¢ialirabler t hese 22 patients,
currently 19 are evaluable. [0104] Four patients were
[0#@i ni §Den®dilenﬂsevet5@dmgﬁstﬂedi tisel S0ang/nfidlose {dmbmauﬁiimﬂﬁenous

R ot Yl LY B e SR
evahavrd @N@hé@&d h?vﬁ%"(a@@a{@ 2% '1‘9& 68n 8f se?l%ﬁ?@tpﬁotem) DLT was not

M prot ein). was ‘not observed In any o ese
Obé@WF“émiﬂlyc[fOlleseﬁurmahent@at| ents were adm ni stered the

220 ng/ n2 dose (one hour intravenous infusion) tw ce
[0185:k| y N patierts yweze @dlmmn‘terBd WLBE‘JQ@ m&n’tdoes @nB ihbér intravenous

infiloaf e rERHY oenehipu ooV Tariel Gesmtins prisais sevanare currently
evhlibEle. Of fichy RUEE %lﬂﬁl%ﬁ%ﬁ%efoupﬁg stibte &i@%ﬁé Y8t Be B9Progressive

patient; the DLT was [iver infiltration of plasma
digsasq. @Iv'ur WS ebservad én Gnepatieat; dlb ]ALT waslliVemindiltnatton of plasma cells

PR A BB 15U B LS G St gty

BMy&s rasfpsmerntmome& dedREHIed h}%pt&ﬁg Qﬁét@hﬂmé@g y 4R6a5EARSHitochondrial
aring the data for th obt ai ned at screeni ng

coO
Pomalbéyng decreased Afbyompasingghe d@ta fon tb@idbblt%m(bai)scmsm@g’and Day 11

PP AR O S 00h) TR Bl R 5 T o

treatneen? WathigiARGdose (one hour i ntravenous i nfusion)
twice weekly for every 2 out of 3 weeks. O these

[oToby ee Piaké patichis were AR MSteRIILEY R M3Rh%dos né’ﬁﬁlr ﬂﬁfavenous
. observed in anémof these three patients. [0107] Six
infysipn)ditice Weskdy Baeveny @it od 3 twask3 4 thegerizred tps‘eer(ts; rl three are

R Vi e R e e A

ese -si

O.he n,t ipgle patjent, with
S VAR LT T AT I
1nfh§i6ﬂ)&bvﬁ¢e&$edk@8ﬁﬁr ¥@gkyionot BE3 RAkk e TIhMR & ﬁ%’cﬁﬂﬁ fvare evaluable.
el evat ed transami naSes, nausea, fatigue, diarrhea,

(018818 AOHHEY ARG RS G pARSD -
g)rg]ermphor (r)- contngglin]f) }?thjtg(s& é\/\ll(aaéié g%iségrgf\?gggﬂ?gli%g?ly&u grelated

toxitidesaahserment the pasent&@em/@ﬂada b 2eel praatt ddetpdrsatninagesh pfBea, fatigue,

d1a?r¥19i, a%cten%lda ;ngfalg?agtafnﬂaslh. ﬁ% contraindication to Cremophor -containing drugs

was observed.

[0109] Of the above patients, 19 evaluable patients have been evaluated for anti-
myeloma activity. Of these 19 patients, there is one patient with a MR, eleven patients with
stable disease after three or more cycles of treatment. One patient was considered a PR (90%
reduction of urine M-protein) but was withdrawn from the study for skin rash and wheezing.
The percent of patients with response (MR) is 5%, and the percent of patients with stable
disease is 58%. Of the four patients dosed at 150 mg/m?, one patient had a MR, two had
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activity. O these 19 patients, there is one patient

wth a MR eleven patients with stable disease after
wohowaigas3nore cycl es of treatnent. One pati enPCWAS2006/016043

consi dered a PR (90% reduction of urine Mprotei n) but

was W thdrawn fromthe study for skin rash

steltle diseang and ae had progtesgye @é@qse r@%ﬂwsmnrp@gﬁl&ﬁ é@sqdm)’&ZO mg/m’,
foh?psg[é%}isarga %a{ilg?e @g%?g%g ?}.fé%et[}%ﬁ' ?S SS\N cl}%eégéa @ﬁ;%éjﬂﬁ@egﬁa%ents dosed

atQHB ingftin” febkheeeiad stahte disadiss. @0l the ﬁvspamatsamsecbmemmg/m two
ressi ve di sease. He seven patients dosed at
Pai@@ s,b@;dﬁ{able digrgpe %ﬂéittp@t‘?thé‘ REQErEsHsIdseaisease and t hree
had progressive disease. O the three patients dosed
[0410] 275 Thg/Pk analysiy wases®rigd as fodlers. Blogd e cofigotedhes follows for
/ t:
plagr R 5o RS B s BARACHR T ing MR RALLEE R WRfbyg the end-of

infi@jonl(BOIRKnd sal §,B0anivates pad f 02,Me 8 aad 28 bbliewest iBfusokh. Figures 1-3,
was collected as fol lows for plasm drug comientratl on

angpplpt the plasma. cepecniiration af hAMF and p mrajitagiabqlite 1 7-amino
, ¥
s Aol 170G S A el doso BiorbiFigite 23008 BUISY 1 and he
Dy B8] meeanl crvps fitr ptitest iiug simd notabobite foatlosereobbrt 275 ArgAnind
a maj or netabolite, 17-am no gel dananycin (17-AG,
[oYEISus Ialetpminatdoﬁeenhmd@sgz tied@fites bt parest dug Inmm«} laﬁd the major
mean curves for %ar ent drug

Day 1 and the Day 1
meiabelils |(H-éc%)éi@m@a§t@t%wwtsﬂ@% gty ! a{/éaafier]therﬁ@t fhfusion and
|
Dy, £ RS B 10 R Bl of 1R ACHFIGR5 45 TofSHREN L deviatons
weersynalli m | ar decay for Day 1, after the first infusion
and Day 11, and after the fourth i nfusi on of 17- AAG
[06 fa]gur @ldma dont@npebh eattinsd ardear fdr IPW@Epekes (@ﬁJx)Eapproximately
mal | . [Q11 2] Plasnma concentration vs. tinme

hefbm hopr Atter,bs icwe OOMOAA G B §6 Haer &?Vﬁaaff”a%Gr%e?eded the parent

t I £
o 5 4o B SRt pBAH A TR b9 Bl s nd
apipoenimateis 7 homs pestanfulion fohthe 230 nayin’ 2at®rrihenC. ,mfriﬂFAAG
7 hours ost i nfusi for the 220

. and
.ln%ﬂﬁ%pgégﬁ@%§%%éy dnseopbinal spargt gr the Creax Of the 17-AG

mefAR5IRY H@ﬁ&llﬂcr%éﬁ P4 8RR Irb B TRIRREr THOWEVRIF 17t ARG apparently
Cmacof the 17-AG netabolite did not increased in a

g 9p withoiporeasiog ddserafherAAG et Bireix nof nebgssAul@ true for the Crx of 17-
d 17- AAG b
ADH PEE ot S0 EE 248 ) o4 R "R R R T T 1 e

This is true for fhe 275 d 340 dase
OF1Rur e%heyattm of gflmm@% Gl an R b T D fgfemonstaated
b}pﬁﬁ pﬂartlgﬂ@s Ba¥ode fe@el% Iﬁé/lragFlgﬁf@l)sNBﬁé §enb¥ s?lblzved NON-Zero pre-
hree patients on dose |evel 27 'm2 (Figure .
ddsb pbsah I¢edomsbandét Hhoveveerfor dose dlwé220 mg/m”, there was metabolite
concentration in the trough levels on Day 11 for 2 out of the 10 patients. Both of these
patients had slower clearance for 17-AAG than average (CL = 16.8 and CL =17.3 L/h/m?

compared to the average for the cohort CL =25.3 £ 9.6 L/h/m?).

[0114] PK parameters were calculated on plasma concentration time data by non- com-
partmental analysis using Kinetica version 4.3 software (Innaphase, Champs sur Marne,

France). AUC was calculated by the mixed log-linear rule: the linear rule was applied to the
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nmg/ m 2, there was netabolite concentration in the
wonoesghsdsevel s on Day 11 for 2 out of the 10 pacTASR®6/016043

Bot h of these patients had sl ower clearance for 17-AAG

ol VR0 My Pt e AR e
where[tEécdr&bntF&ﬁop&»VﬂrtEbmdm‘g&AUC@da|1s:ﬂnle ateadr@n t=Fﬂ tstn® the last sam-
DliTiciRg Mbors G408 SHEPOREA Agrn el O ?{ohﬁﬁm ol B ms AUCu
+ mex%\a/%ﬁ &s alkd f}é}ﬁ&i U’@Jcai’@%nﬁé’tl the E@ﬁc%ﬂtr?rr tgrﬁ e Bt ‘from time zero

I near ru ['"near rule was app
to 1hﬁmtﬁl‘ilgxe tevinenal ratenm&stﬁmalzwms calvslatesicenatilenyt thinek Iiidmeits on the

clirg i e PO RS BEatea T ot of dapiation cLEolc b its the
t
PK g(at% e af%,a@t L ATARE x?@dati ér?é’@tzﬁld'aﬂgdévhe{f?n%ﬁ%@@ fids bR AR, Crax,

area from AUCI ast to I n
andsadf-bfeafor theaualiolite NUBGibsan taoumk standat ds«beVMmbi ANpES-all patients,

toeBEF R, 1Ty AP BB Py | TR0 SOOHEL Ao & Dot ASHS al

patfeatsC thedfa i e Foret 7- h@ﬁ%ﬁ%édm&ﬁ 400k 0159 [ 188 A + ‘T”3'95Ho'u€§" There
curve with values greatfer than the lower limt of

wamumﬁ@set@pfsm@ncyr 2v0) Ihelfihfb,u odeagancher mtlﬁmtlawobm@s figrythese dose

adrgifisalfol T Qe AN RE: A e AR o8 182t P10 Lo

54. 97:!:/6(36 DBaThe @REibutian delathed®Y) B | PMAGAEH, airo@h I159 6 +54.4 L to
atients, the half-life for 17-AAG range fro

) 565K ok Bhardistgibutave (plume Rk O 1 Adid anged ffpam ﬂ%Mst 234 Lto
e life for 17-AG ranged from4.6 0.50 hours to
1765@46"%)1]]:39 hours. There was no dose dependency for
hal f-1ife, clearance or distributive volunes for these

dose -admnistrations— Total cuct emcclearance for

OO T

17- AAG r anged f r Giabled 4 8PK Phrabetert fortld-54P2 6. 76

[7h. The distfibutive volune (V2) Tor I ARG Tanged
R AMAES. 6 5i 4 | to 204 2 65 @29 CHEATY: ot ributive

vol unme (Vss) for 1?5(AAG rangedzmom 1 3 4 2253 4 L to 340

17094171

m#ﬁﬁg/m@) PK Par 8@@&6%50 7 78,4480 (§7§3<0 %ﬁ&/lﬁL) 9,355 +2,678

AU W nﬁﬂﬁ fmGZé 304077 678)2962,:@277]75 9133391 +% 895 18,653 + 4,020

AUﬁms@gmL 3 45@9@=‘5015@t ot #,4q0vgB7B8 h) 15 89@% 1 5‘597 18,997 £ 4,195
TerRiA,, $0)’88 13803 038540 18296904 195062134  3.30+0.83

Clearance (L/h) 54.92+6.76 46.77 + 14.66 39.63 £ 8.92 35.71+£9.08
V(L) 169.9+30.3 171.0 £ 67.1 159.6 = 54.4 174.0+71.2
Vs (L) 170.9 +41.7 139.1£45.7 123.4+234 101.3+27.7
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Terminal T1/2 (h) 2.19 0.58 2.68 0.99 2.96 1.34
3.30 0.83 Clearance (L/h) 54.92 6.76 46.77 14.66

WO20BA18B392 35.71 9.08 V2 (L) 169.9 30.3 17PCOUSBR6A16043
159.6 54.4 174.0 71.2 Vss (L) 170.9 41.7 139.1

4574234 234 1013 27 7TFable 5—PK Paraneters-for

J. 1

17- AG Dose (ng/ n2)Tafe ParRiePaemese 2207245 340 Crmax

(ng/mL) 725 1Pl 689 265 1,493 476 1.0 2740
PRYGHASde{ g/ M kh) 5 232 3 489 5 :[ior“e ﬁ'ﬁ%és 9.335

UT

2,400 12,613 p, 369154t ot ai (ngdorL*h) 5, . 78775 3, 78 340

y 585 tj 6362400 Ter-nad
C(ﬂm? %mlré 1.39 5. 25 +19b1 4. 7@9%2554 4. 7049 5624 01 * 1644+ 440
Amastﬁ%ﬁ*m' i noy epsed 4¢bt h goge, hogs17- %ib%ot h§2,613 + 5,369

met abol i t e "bot h The average AUCtotai and’the aVerage

ABfrax (el §)ver &, T eB, 7tgﬂan At 6124585 expﬁb@i@dZﬂ@ﬂ a 13,121 £ 5,658

LAcrease |

ThifeA &@e respgrlﬁ)eiﬁ% the 5220, )M 2 GopoLhagl N - 470+ 0.50

betvveen Day 1 and Day 11 for 17- AAG. For the
metabolite (17-AG, the results were simlar with no
[0fEl t er Mol ieressedwith doecfordTAAG] Hutle Iﬁytabmbvﬁrthe average

afi ent s-on 15 / he A
AlEonlf P e R i oica Bt BBy <R g fpear dose
refsinve fon ﬂﬁmzoemg/smz ddh@rtrﬁltth@secm patientsRh&B M dsth8 ihdtease in AUC o
parent drug varied w de from3l%to 173% From Day

befwees a1 aad Pag 14 den 1y/- ﬁ\é\ﬁ Siorihegnetahalite (- é@é,cthc results were
snfﬁﬂﬁﬂ @Rﬁ nd g g@érh %Fﬁlc?éasg Bi Jiééo%gg Qﬁéuﬁt%:%? I-flcg\lf/?\ﬁ <L, gf]tvi/(h%atlents on 150

pat ) ents
mp/nt’etheat Ve gt fmametrab@hté fegmd@f BaAYC, g pafenpadugent
nmet abol i zes the drug in a uni que manner whi ch does not

[Oﬂlﬂin geBétwdenpabaas updtatid @ €% mb@ddlHs ton)Tdrénttdrh§{7aned widely, from
oedaforrmlatlon of 17-AAG in a Crenophor (r)
31b/m§é1 (Bt FremDonkty Bay 1 bHsspiioepsigitay fqrwmmspma;ﬁ@p@twnt

BB NS L ETAL R A00E Ln LM, e
integtibhtsatié differs gﬁeaﬂlﬁleaﬂnpmehfhﬁefabsluiek shedruf; v@s unique manner which

previ ous trj gure 8 does the sane for AUQ otai of
dof?“%ﬂ%\an%%‘f(“g@} F?é‘éﬁ!ﬁ Qefor 17-AAG indicate that there

is no difference in the Chax or the AUCtotai for_the
0t4b f o HisItreli eppioyerasfoymplation qﬁlxrérA@m ofrémophioc} bassi(cf, the

Dl(/l@lb/éééeph%g}glow cmfo%ngl%ﬁSn |u?ed 11 a prev1ous trial (Banerji et al. 2002)). Figure 7

superimposes the mean Cyax of 17-AAG and 17-AG for the results of this trial onto the

results of that previous trial. Figure 8 does the same for AUC o1 of 17-AAG.

[0118] Results for 17-AAG indicate that there is no difference in the Cpayx or the AUC a1
for the two formulations. The very wide variation in AUC!, for the 320 mg/m2 dose level in
Banerji et al. (2002) was not seen in either the 275 mg/m* or 340 mg/m* dose levels for the
present study. The volume of infusates for the Cremophor® product for the 340 mg/m* was
about 428 cc delivered in over 1 hour. The volume of infusate for the egg
phospholipid/DMSO product for the 320 mg/m* was about 576 cc delivered in over 1 hour.

Although the results for the first few patients may appear to give a lower Cypayx for the
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Banerji et al. (2002) was not seen in either the 275

mg/ m 2 or 340 ng/ m 2 dose levels for the present
webtoudyis9fhe vol une of infusates for the CrenophRor/uSego6/016043

product for the 340 ny/ n2 was about 428 cc delivered

B e e )
theré@re wodewipateresltd emsmxee;tati]subm wigniffahdeough the results
for the first few patients may appear to give a | ower

[ofrmcf orThe lfl@mif@bp,l)l b1 TR G ead fbri17-A Qv BNl AUS ofied Sidies and the

usi ng the gg. phosphol i pid formul ati on, there are
CE SR GAEA O S5 Yoo b 43 s 1A §iepdls Mt NP closede he values

]

rope o G of Berdi eboun gl gl o scheaue

(Bahérjicandl.\2662; :171AAG46‘L =433-31 Lih, Mgsall BG-\60rleandet,y= 2.985€1.0 hours).
to the values reported in a previous study for

[o120gat | PD atalysBUFasykfobinbd BRI Bdicafed thefollowidy/ THOPData for the 150
sc@edule (Banerji et al. 2002; 17-AAG CL 33-71 L/ h,

mgge apd 230 Mg dosgs ndigate-thpt By As olgained;per | to[aduoiptratmn of 17-

R R P R e N

obtainédabm ﬁahelits W&u@b@ﬁnoﬁ edadainitratien @ﬂm M)raa;ﬂlo@m@f 11. MM

ﬁ?- AAG g 11 have .an increase in opt os
celif i R 28e THOisHeRoe bkignomiel Sus (R D i the BMA based
upgiﬁ]lt(l‘EﬁSSe gfégsﬁﬁ uﬂ'}ésf P18k Eé?ls%gp%d?éé\svél%tth&'{; oSed 1 HAPm

I's ‘'were purified uorescence
midethioudtid poCatihl lSanemunﬁgﬁﬁE):hcﬁrrcbm pdatentBﬂ/En p]asraal ceﬂﬂxm;mg Annexin

re I s coll ected
v (R PGB R Misn AT SRR B bR Byt CD138"
myERGSH CEIMOréth Q% VBEE‘ @Foh@ﬂ)atﬁﬁfseiﬂfoh’ @d adrﬁhnf&ltéﬁfgal 7CRA|C§and on Day 11.
usi ng Annexin BD Bi osci ences, San Jose, CA) gure

A@O@ﬁ@b@lt@ﬂ@né@almﬁ@ntm 1sa>b@m@tmordf> aptoggef tw@@rmrogrammed
ceﬁgieatﬁ hgﬂailan%} %Fp ?ﬁh%g{g?ef I o {S)Is%as a p-value of 0.06. The

pefdchpehOD ®|28+aiellﬁ)ﬁfﬁtﬁrhbh@|mdl sifREGIdRY &éh@aﬂ ih BMBRE4A&] ffom less
of that cell (progranmmed cell death The statistical

th@q Yrilprienta é@a%menme meye temcdys Apddd of treamens). Tk percent change
1n<9r£asgd %g ch}P gTaB%rSG/e Fhe g;lerc%lc%%fm g& ffllcfeﬁs é@fd&ﬂn%@ﬁmlg fold

toch pot ent | ncreased ‘fromless

[01% {rEREAS EolehB eI e R ed, hﬁ‘o@sgé‘%éaté%@%n%}%‘f when

BpYind benpley B6mt aﬁbﬁﬁ/&?oi f0GdaASIeRrikY 1M £Gtanddn Day 11 (see Fig.
col |l ected al so showed

I.ght-fold
10&1&%&@%8@%\%@@@%@ @fcpe}iﬁ(ﬂlaah@vepﬂm’ dﬁﬁ‘étﬁd&mbﬁlﬁltﬁf@l number of

o180 25k BRI, U)o oL e e
Rap@RatBAAPRfinttglellslat pathwhnveticiKio d@bl@ﬁia&ﬁucgvmthtdaﬁ pré&radsion. The

nber BM cel AKT | t t hat
staittlétli?g Fgg{ﬂcg@c‘ggﬁ‘ ﬁ%¢%ﬁ%lsé%| ﬁ;gﬂ%ahqs;@goqvﬁﬁg 01(°e b 85 7. "lahe percent of

AKT" cells over total BM cells decreased from more than 20% (prior to treatment) to less
than 10% (in Day 11 of treatment). The percent change decreased by more than 10%. The

percent change decreased by more than one half.

[0122] PBL obtained from patients prior to and four hours following the infusions of 17-
AAG onDay 1 and Day 11 were run on a protein gel and immunobloted for Hsp70, total
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Ras/ Raf / MAPK i ntracel | ul ar pathway critical to nyel oma

cell growth and progression. The statistical
woeigwifisssance of the decrease in AKT+ cel |l s haBC®US2006/016043

p-val ue of 0.057. The percent of AKT+ cel | s over t ot al

B SR A ST TV T MRl T B0 b s 7

mghe’, Bed GRMthdé hasaPmdes?) eﬂ&eefésmé fHPB&hbh ﬁféséﬁa{eenm%owed an

per cent change decreased by nore than one half
inprepserp| HepP 45aedtie: flrlérfh?)m@hh@t piréss responserager wmth Hﬂizﬁosmmmors
follow ng the infusions of 17- AAG on Day 1 and Day 11
[0dR3]e r Uheomeasuyemenicofiserymh Masplke anduncedMotrettif Or a pigjerndireated at

b dairielnt goectin Bhavedir 41 pameclib BEiRe Mool rer pycles of

trédigedit(FRfural 2)34’@(3 PP condi&ed BSIVES NIR! TRObAI 2k hiéd the following

t hese patients showed an i ncrease of Hsp70 (see F
reglil}ens PREr twirelang etis s$edye@ad thegpspesivereultsiirerh tSPPLior treat-

T sur nt of.serum
mbﬁ’cgﬂ ur i n@f%flpr ot% gslpon eﬁ ho eg?rf@ QT EiE lsg?seSAbedDr%%@nlb/ dexame-
thapheaPstakds dlsb&‘e)ﬂler&lidmﬂiea(pfﬁlg%sﬁﬁg disbhsen aall autfollcfg%us transplant.
M protein after two cycles of treatnent (Figure 12).

[oTd paiTheMeabiFrememirderuaiM-Sikens BAVR a p-ﬁﬁ%nﬂ?éa'té?lrﬁt the 275 mg/m®
had the follow ng reginmens prior to enrolling in
doge {pygl shamgdiend % wedpetian ofservas M-spike afen cdighs seclps of)hreatment (see

t v, respo ezoni
F89 B0 ey RS HRRBS O SETARS witoutam
trdaghath) sfiedicophting tﬁe&ﬁ?{tlc@@m GftréAineft TS pMEnhSELASFdlowing
and aut, ol ogous transpl ant 01 24] The measurenent of

TegBERF PP oEo LHpgin @e ﬁtWYa(ayétheéem)eetn@aieedtSaﬁom Hesgpgor
tre@'ﬂ{l&g dﬂ’éﬁd&ﬁfﬁé}de Qﬁoﬁe %%1?3? 1B ﬁﬁc% de?(améf%&éjodﬁ

ter ei rea Seé
cy@.l@))hos"p'hannbt(PE.Dubortszmnbs(PRQ&,rﬁd dbﬂarhl@th&oﬁe giraBlessive disease).
di sease three nonths, w thout any treatnent, after

[ommol eAilthgughhthe pigbiit 1ﬁ\)’6%1|t16ﬁ hed bdeh@iREdIRRE in Z[ét@ﬂ RAtH @fe“rence to
the follow ng regimens prior to enrolling in this
SP%QI tgnpedimentsethosz ofeskill inethe g dvlllieqoeewﬁhﬁé sreodifi¢agions and improve-

T T T S——
doblﬂnerftx oo ir{teded aman adiﬁ)smtﬂlmaﬁn @cﬁﬁo@ﬁl&l@ﬁﬁh Yertinent prior art, nor
d é %ﬁg'i LOleﬁ%Althou the present invention has

OB WP PREAIRissIgRASTA ¢ ?lﬁelﬂtép‘éii%ﬁ @Etheéa@ﬁezhﬁ m(yentlon having
noﬁ/rﬁé@ﬁi dBRAbEd b%r Raser Wntt%h'dleécrf\;l)ﬂoﬁ N0/ dr sl th t{l}@gﬂ? a5 {e%ogmze that

that nodificationhs and I nprove nments are wt
th@@@géloamdn dpipricticet intaherictyvefnibodim@its and that the foregomg description

icatio and at e nent ended as
areofé ' ‘d%oie& gﬁllqs'trgp ?ﬁf{l %q}j’ﬁm ﬁéﬂ’cﬁ’ Pﬁo‘ﬁ’éllgt GH®St prior
R rt, nor does it constitute any adm ssion as to the
—g@ﬁ-‘"—%ﬁ&e ts or date of the same. The invention having now

of witten description, those of

been dgaé:r I bed bx %)/V
(0128 | | 4demphe @O0 WO 28eyRe3d 4t hat
[0127] Bagatell et al. (2001) Clin. Cancer. Res. 7:2076-2084, “Destabilization of Steroid
Receptors by Heat Shock Protein 90-binding Drugs: A Ligand-independent Approach to

Hormonal Therapy of Breast Cancer.”

[0128]  Bagchi e al. (1997) US 5,662,883,
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the invention can be practiced in a variety of

enbodi nents and that the foregoing description are for
wouoasgssof illustration and not |imtati on oPCThS2006/016043

follow ng clainms. References [0126] Adans et al.

2005), WD 2005 714, 7 tell
[0189]; . P%%ﬁsb?f.ag-pég.%ﬁ”ﬁfﬁ{é%@é%%‘-%%?s e ‘f’{éﬁ'o 5%9 f‘“’m"t
1352 eAQiHERRGR ALy gmqﬂpmnﬁb&%aﬁmug (PDParémrtiasg trial of the
Drugs: A Ligand-independent Approach to_ Hor al . »
HISPR@ ravbsouskt cBrmsaene ighibiter | -all ot | GagEeoRYEfanapy g TAAG).
US 5, 662,883.[0129] Banerji et al. (2002) Proc. 93rd R
[01201nu. Béret]i ezAvh (2085)0k Cliafoer!. 2%3):4 WK3s4 1ode tPhase b Pharmacokinetic

har macoki neti gal )= Rhar.ma nam I PD) . : :

andiPiapcpvaaes Sery af LG PR RBRd T ER eblalbein i Poients with
AdyeBNIAlonbdciad ¥ yl am n- 17- demet hoxygel dananyci n

(17AAG . " [0130] Banerji et al. (2005) J. CHn. Oncol.
[o1§,ﬂgr1)ng§%§8 éﬂ$§@99éfbﬁ§ﬁﬂenﬁ?@r %Ki N8I3 “@fibria for Evaluating

ynam ¢ St'udy of _ _ )

DigsaseRipansenmmd Pro PessoriosBatients avityiotipls Myplomachieatedby fligh-dose

Advanc Mal i gnangj es.".. [.013 l.ade et al. (1998) Br.
ThSIaPﬁéﬂ‘i%Pmoﬁ ?‘(‘%?é.eml%ius&%?p%%%l?néri a for Eval uating

D sease Response and Progression in Patients with
01881 t | pBeniny &l &w7$M’@%£%ﬁHi gh- dose Therapy and

Haermopoietic Stem Cel |l Transplantation."™ [0132] Boni
[0188] al . Boscb@ryl (19963 UseR5 R B1S. [ 0133] Bosch et al .

(1996) US 5,510,118. [0134] Burger et al. 5:72‘904%“51 .
[0184T | - CRuger er.UGO0ABArtisLancer D38gs 15 3 A3y A Wyylamino)-17-

depet ho el danamy.ci.n. acti vity ] el anoma
e arese g ryT e abart pYahi HRRs ot her

Phar macol . 55: -243, " ul ati har ol [ .
[0138h| ysfhengt ai-éﬁéﬂ éf"ﬁﬁ’f 58;77}(11?}1?” d gn ﬁ@’?”?ﬂﬁ? gg% ?%’g % & gpulation

O of; - ' ML 17 - AREE e lihargian ¢1 2SAG) in adult

phf’%‘%@‘_%l%{égﬁlg‘g%é%ogﬁ{a?gtg%é) B ood 103¢13) iy 1,
pati¢ms imthtagvanved ndlignangiasi’st ep transformati on of M3US to

myel oma using nicroarray expression analysis." [0137
[0136] CasDavie§ &A6(200%) Blobd4.02(13):4p04-38) “Imeiglts inde thy multistep

o S St ok oSl
17-(allyl am no?-
[0137] De Castro (1996) US 5,534,270.

[0138]  Desai ef al. (2006) WO 2006/034147 A2.

[0139] Egorin et al. (1998) Cancer Res. 58:2385-2396, “Metabolism of 17-(allylamino)-
17-demethoxygeldanamycin (NSC 330507) by murine and human hepatic preparations.”

[0140] Goetz et al. (2005) J. Clin. Oncol. 23(6):1078-1087, “Phase I trial of 17-

allylamino-17-demethoxygeldanamycin in patients with advanced cancer.”

[0141] Grem et al. (2005), J. Clin. Oncol. 23(9):1885-93, “Phase I and pharmacologic

study of 17-(allylamino)-17-demethoxygeldanamycin in adult patients with solid tumors.”

[0142] Hostein et al. (2001) Cancer Res. 61:4003-4009, “Inhibition of Signal
Transduction by the Hsp90 Inhibitor 17-Allylamino-17 -demethoxygeldanamycin Results in
Cytostasis and Apoptosis”
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17- denet hoxygel danamnmyci n (NSC 330507) by nurine and

human hepatic preparations.” [0140] CGoetz et al.
w0204h)89%3 Clin. Oncol. 23(6):1078-1087, "Phasect/useioai16043

of 17- allylam no-17- demst hoxygel dananycin in pati ent S

t h advanced cancer.. 0141] G em et 2005
IOVGM:‘?'-H Oi%,/%PS etzr3,((@99 @Eﬁ%‘: [9@311‘3@ PFHHS%%‘A?Q?&&@ ogi ¢

study of 17-(allylam nos 17- denet hoxygel danamycin in
(oAl { g and Shoirch (6P Brec foid/inn. psh im Hesice Chnest Res. Abstract

15, ‘n‘éfg%}]%ﬁﬂs‘aﬁu%ﬁ% oot b e el péllf i1
togfﬂost Lapbe ﬁ%a%s%@ﬁ&?@%ﬁi%?”?gi&‘ ot al . (2006)
o4l S %w%%%fd?e,?gg%;oq%a%”?@%?@’6iﬁﬁ ' eE Oli‘\iﬂ pasoe.

Cancer Res. Abstract 1645,
[0R#Y] d e p Midiipdes ef ala(3092) Qnﬁogeuﬁ al o’%ér?é 68r3a céP‘lqutﬁoﬁé’§ NF-kappaB and

g o e o B TR bl G0k g oA Vb g i human

mh'ltipdié adelsnatcels: . thédrapQd): iplicgiene” 21, 5673- 83,
"Activation of NF-kappaB and upregul ation of

[oH 8] aC elitsihdis Bk (2008PBIdI 107 #3501 691 8100, &Ahtitryeloma activity of heat
| G--1/ Akt signaling in human multiple rryelorm cells:

shoglk pegseinti0anhipgionat i ons. " [01 48] Mtsiades et al.
(2006) Blood 107 (3), 1092- 1100, "Antinyel oma
[0449]i Vi tMurcsterweal (%ﬂ%o\,lk’rm dveiSoc. 40ir. Ghvicol 20 @ybstrpg B2F) “Phase I Trial

é@]@}g )agzl?gmegwgg%elﬁ?anfﬂyg]ln (i? AA&B mnPatlen%(ibts) with Advanced

Sél?dl(/l@h{gﬂdn@i&bﬂo) 17- Denet hoxygel dananym n (17-AAG in
Patients (Pts) with Advanced Solid Mlignancies." [01

[0553] NatNa%%ﬁlﬂ CARECstifE 2D08)T dtB08 T efRABR 5 Cnter& on)r Adverse

Term nology Criteria for Adverse Events v3.
Eyounsv].0 gl aE)et al . (2000) Ann. Thorac. Surg.

70: 1853-1860, "Modul ati on of netastasis phenotypes of
[ons1)- s mNduyee kbt all 000 .dme eioarl berghy0:1853h1 860, dMadalation of
17- derre%ehox el .danany

mgastafi3 BoeT}REE A EPL Radlic iluilgoé@%%@g@mwc@fﬁ%@?;@ -flpmethoxy

gcqglglajl{ygmf\nal ogue -Allylam no- p -denet hoxygel dananycin
Lowers Bcr-Abl Levels and | nduces Apoptosis and

[Og]%zgf er mHn?atn'aBﬂh%ft an’!O(ﬁ? RS R VA - Hﬁ@aﬁolﬁle%aﬁhﬁﬁmycm and Its
Analogue 17-A11y1am1no-17 -demethoxygeldanamycin Lowers Ber-Abl Levels and Induces
Apoptosis and Differentiation of Ber-Abl-positive Human Leukemic Blasts.”

[0153] Quay et al. (1998), WO 98/30205.
[0154] Rahman et al. (1995) US 5,424,073.

[0155] Sasaki et al. (1979), J. Antibiotics 32 (8), 849-851, “Growth inhibition of virus
transformed cells in vitro and antitumor activity in vivo of geldanamycin and its

derivatives.”
[0156] Sasaki et al. (1981), US 4,261,989.

[0157]  Schnur (1995), US 5,387,584
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[0153] Quay et al. (1998), WO 98/30205. [0154] Rahman
et al. (1995) US 5,424,073. [01 55] Sasaki et al.

w0 2006Q)18953. Antibiotics 32 (8), 849-85 1, "G oRCIVUS2006/016043
inhi bition of virus transforned cells in vitro and

antitunor act t el dananycin and its
ol Bl bbb L858 92 75605} B0
4,261,989. [0157] Schnur (1995)

584,
[0%hnur Sekults and(l‘ie@bg)s (1P )L ayrger €é@nof?€ﬂ%f””%‘iﬁ’[ul‘€%ﬁéﬁ%79 “The

55 AR IR RPN o BORIOBER i s 1 1790
shaﬂeﬁlﬁpdsmnybﬁﬂ@@mmmmsbwddgelﬂmahﬁ@ﬁﬂ and shares

i mportant biologic activities with gel dananycin.”
[0160160] SSetaE agz/e206]) WRO010418A 01/ 10412 Al. [0161]

Straubi nger et al (1995) US 5,415,869. [01 62] Tabi bi

oRi7al 6RAMMedS: 9;8 SYBR $i15,469163] Umet al. (2003)
WO 03/ 086381 Al [01 64] Urmét al .  (2004) WO

[0@924/0§%§%§J%g43 gﬁ@@kfﬁﬁﬁ@ygﬁv(2003) " Desi gni ng

drugs an cursors in V@rgutg ed., Tfie
2 E . 561-586
wf&i‘égj'efnﬁc ’;@9‘5%%?09@?%&“@29 et & PP 2005) s
5/ 0256097 1. A
[oﬁgghod épiq%ékﬁb¥50¥%2£%¥§$gngl?ﬁm&lfn a subject

roéaq%an-”ﬁfgfv%%}uﬁg&%% PeTE b ZEe R md b RESD 8 Wermuth, ed., The
Prfggfzg@"'c%;@i%cgan&ménh%ﬁ %@ BN SpapelEEE F}Adaneﬁia‘ Beld 2®3).

17-all yl'am nio- 17- démet hoxygel dananyci n

A17-AG or a prodrug
m‘éqelt%%?8%?%£A2pggpqsbﬂ@?G%%%prt|onalIy a

pharmaceutically acceptable carrier or diluent, and
optionally repeating said adm nistering step until no
further therapeutic benefit is obtained. 2. A nethod
of treating MMin a subject in need of such treatnent,
conprising the step of adm nistering to said subj ect
mul tiple doses of 17-AAG or 17-AG or a prodrug of
either to said patient over a tine period of at |east
2 weeks, wherein each such dose is in the range
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of about 275 to about 420ng/n2 of 17-AAG or an

equi val ent anmount of 17-AG or a 17- AAG prodrug or
waze0sG1gsedr ug. 3. The net hod of claim 2, wher eCusamh/016043

dose of 17-AAG is about 340 ng/nR2 or an equi val ent

amount of 17-AG or a 17-AAG prodrug or 17-AG prodrug.

4. The nethod of claim2, wheyeigh said dose is

adm nistered twi ce weekly for at |east two weeks. 5.

The Wikl ioglaiafedds:ai m 4, wherein said dose is

adm nistered twice weekly for at |least two weeks in a
1. t hr aemv@el op aeithg méitipEheysiahh @AM inal sabjectin nghé pEsuch treatment,

mul tiple cycles of treatnent are adgl ni st@%‘%g to Ltg.e
copissing the sifpepfeidminigieng s 14t 88 © Y EUGR

sal. LBl ' € iR6-1MdehRB®iybd@anamycin
cor\I/\lgre1 1s1g g%?eé%%lg%ﬁ;meggsg\ﬁéeﬁsgg}f \fg%hkbélnrgt hod gf tr eZ%i ng e
(”tmh LAiCF)tcﬂ lga?hiaggglﬁqna?ﬁ'ehh (@7 tﬁéﬂl):fbr afj preémgmﬁb_ eitherdpAAST eigl7-AG, and

he _step of adminjsteri 0 .sai d,.subj ec : . -
opterEdgeETRA oA EE e BOUE BTN BRtiogally sspeqgne soid

itdrid¥ b (14 hérhdrapéiic Aekdmmtiabbieied 7- AAG per

ad@gnsf%tgrﬂn th%ﬁﬁtgr%ﬁf abott 1,500 to about 25,000

ng/ Lz : r!?[{/[ﬂ@ e Stk dhtRaitd &ﬂl?es the st
2. S arp‘arrnngtrﬂogtoefpeggn a ?‘a%géubg‘%lcgiﬁ%gl?ﬁcy such th%t héng .esep
of Givai AEridertoAMG stibjest moltipkxdusedof5-A0G ol Frh(oor apredrug of either

nmet hod of claim?7, wherein said.dose is admni,stered.
o o L L e U0 P03, AU e s
of gﬁo%‘?é“i&ﬁb&iﬂ _ﬁ@o&%/ﬁ%fﬁ 9LAAG, d0n Ifusvamt hedual ofcl7ahGor a 17-

; erein said dose i1s adm nistered at a rate and
AAGeuedng gr $TAG prodtug he Cnmax of 17-AAG is greater than

3,000 ng/n. 11. The nmethod of claim7, wherein said,
3. doserhesnahod of daier Boviateia encit dosand 1 7rAeGenayous déhmefat or an

the Chrax of 17- i s greater than but does not
equiyaleBbRrMSuRS 9 1%@%&? a 1%‘*@431 TR BY il%%qg?%%ﬁﬁ%gl 1,

wherein said dose is adninistered at .a rate and t least
4. r edlheresthediefelpinn?, Wirseinsaid dose 15 Admipisiered fvice wrekiy oy at leas
tWS,VQ% Sbut does not exceed 15,000 ng/nL. 13. A nethod

8 Fréat i ng M in a subject in need of such treatnent,

sai d_ et hod. conpri si t.ne st f AL SEES | for at least
5. cai APy Bed ETRRLT R Gaf o g BRI i Peddy forat eas
twﬁ@,&ksﬁl@ﬂ@@igw&kqjeﬂ];af AG that results in an AUCt ot ai

of 17-AG per dose in the range of about 5,000 ng/nL*h

6.1 0 aRRULth8d 8Pain95 Wfidtein multiple cycles of treatment are administered to the

subject, wherein each cycle of treatment comprises of said dose administered twice weekly

for at least two weeks in a three week period.

7. A method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of 17-AAG or a prodrug of
17-AAG that results in an AUC 1 of 17-AAG per dose in the range of about 12,500 to
about 25,000 ng/mL*h.

8. The method of claim 7, wherein said dose is administered at a rate and frequency

such that the Cpx of 17-AAG does not exceed 15,000 ng/mL.
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14. The nmethod of claim 13, wherein said dose is

adm nistered at a rate and frequency such that the
wOe06/1089517- AG does not exceed 2,000 ng/ L. 15PCThiS2006/016043

mat hod of cI ai m 13, wherein said dose i s adm' ni st ered

g re ZI% 3 e ]cﬁ%%ﬁgle %gfe?{gs%y (29%&%% ssefr e% ptcﬁ ’i‘?'?eféﬁ frequency

suoh et ittie @,@alxdfdmd}% seihah €300 n@/mPp. rate and
frequency such that the Cmax of 17-AGis greater than

1000 e fHethod 6f clhR 9”?/1151‘391 Al &s8 '1md]r§1ms‘ﬁ4}9({ 81 DrafPdrd frequency

dose is admnistered at a rate and frequency such t

such ghatiheexC.ak of 77-AGQ G $s gregat than 81080 n§6GL.but does not

exceed 2,000 ng/nL. 18. The nmethod of claim 17,

1Mher Bhemstiod oflolm i7swheleinsail dose ds atminist@t@atangte and frequency

f nc t hat .t he cof 17-AG,is greater _than
sug%@%ﬁwm Ve ioftcasct ban | S0B0 desP RO oxessa 35000 ng/m..
hod of treatln MM in a subject in need of such

17t~ re aII%FeWPthOQ @iﬁﬁlﬁira ilhgwhereinseishlase isadiministores atagategnd frequency
su%ﬂ 't}gt ec bf &7 %?@g&tb@@ g,](_)gb kg{:&de% %099;?‘0% f15 OO(? ng/mL.

a prodrug o pro

E 7dA%‘13§@5 fbbe Mﬁﬁ@%@?%a@e%’%%ﬁﬁei@%éé% frthod
congfrisiigthe steplo@udmAdst@HY t6@aidlstibiecDiherbipeutitatinetredive dose of 17-

claim 19, wherein said dose is admnistered at a rate

AG amrediing 96y 74\fe that Fraults MeanchdCoafol 17-AA@etdess indhe range of
f 17-AG d
abggggggo éé/ﬁ%%@%@ﬁ%o@@%og of clai moig n\%itwer ein
d d at t
14 pi TR ER P P 3 3,8 Fa i uoh s o o SR SR R Bbawency

suth ehaCRC Qf oA 77-AG dsesGoeaicetd 2080 nBAR NG/ ML. 22, The
met hod of claim 21, wherein said dose is admn ni stered

152t arHAhehaddf £hBEYS) Wer@iﬁ %Qldtdi‘»@é is alaﬁmg@ﬁf‘edojt al'Zte%ﬁ@frequency
is greater than 3,000 ng/ he 17-

sugl that the Grhanl %Aﬁglmterzmn 5ﬂ®slg7‘mLhod of claim 19,

wherein said dose is adm nistered at a rate and
16f r edUienogthed oficlhinal 5 twieeréimaxid abosd iE-aAAmibisregrat atrete ahé &quency

00.b do exceed 15,000 n /nL or the Cmax of
Su%l%ﬁlﬂ%he;&m%gﬁég?}tﬁ&ﬁe%@%‘ﬁ not exceed 2, 000
The net hod of claim 23 wherei n sai d dose

17r s %%ﬁrﬂ?@% P%%ialal% 13 wherein spid dopetgadmeyisistediat g ate ang &equency
Gax: 8k & I I % h t

Suexcelga{gill 15n =530 ng/ ggeg&e?ﬁ}é&ldh?g b ? & f\é‘&%ggr@?t“eg(ml"

18t hanl“h%qgetﬁ(% 0983‘?11 ?ﬂtwhee)r(eciﬁ ggd %bse 15 a 1rﬁ1s‘tered at a rate and frequency

such that the Cpay 0of 17-AG is greater than 900 ng/mL but does not exceed 2,000 ng/mL.

19. A method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of 17-AAG, a prodrug of 17-
AAG, 17-AG, or a prodrug of 17-AG that results in a combined AUCy of 17-AAG and 17-
AG per dose in the range of about 17,500 ng/mL*h to about 43,000 ng/mL*h.

20.  The method of claim 19, wherein said dose is administered at a rate and frequency
such that the Cpax 0f 17-AAG does not exceed 15,000 ng/mL or the Cpay of 17-AG does not
exceed 2,000 ng/mL.
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25. A nethod of treating MMin a subject in need of

such treatnent, conprising the step of adm nistering
woaowailghssubj ect a therapeutically effective deeeusoo6/016043

17- AAG or a prodrug of 17-AAG that results in a

Term nal T.

[ of 17-AAG in the range .of 3t .5 h. :
217he Heungo®eF S 30 25 g oo h Tttt it aar Snf Biauency
hn 1A P Adre tﬂZ'l,M@ng@dL gome d N, $ME7-AG is greater
Su?%ﬁ%g}%fdmé"bgﬁtﬁlz, SO%T%gler*rh to about 25,000 ng/nmi*h. s
th2y500ngetlhod of treating MMin a subject in need of
such treatnent, conprising the step of adm nistering
22.0 SHicdnsitibil e€tlafn L hewlapeintshidalobyisefifmuiticve dasateahd frequency
17- AG or _a prodrug of 17- AG results ipn a :
Sl 1A I Cop 6 L AAKESS aﬁe%tﬁéh%%@ BRI B9 Chyax o1 7l greater
th Wﬁigc{ﬁfL claim 27, wherein said dose results in an
ot al

of 17-AG per dose in the range of about 5,000

2§I.o aﬁ%urget}i 9(39 Qlaﬁgllgi\g];{g}ein%%d DsERHB I Herdd £3Lhfd%n equency

n a subject 1h need such treatnent, conprising the
sush €pit e @PpoNi RN G igeregiesthind 1,800 petcdoea not exceed 15,000 ng/mL or the

therapeutically effective dose of 17-AAG agr _a prodrug
Cooh of 7 L-ARG R B P QLYo RIGFReddE O AUt T on Ve
of 17-AAG in the range of 100 to 270 L. 30. The nethaod
24f cThe method ofipleine 23, wherein gaidalose s administerehat Auetegnd djequency

of 17 p k
oS g BB 1o S SALR00 b bSO oo g o e
Csubf eTAG 1 greser thin S0Tbuttdoeshatenteed O iginlg t he step

of adm nistering to said subject a therapeutically

22t f egthotgodeseeatihg MiMANG sQle' cét iRMeE oifsueh tikdtnAAE coldtising the step
results in a Cearance of 17-AAG in the rangie of 30 to

ofgminigterigg fo s swhieds 6 dhasapeutiealiy effectivindossio 1 aA-4Gfs ggprodrug of
. . e G " st
VRl BB IR st 85 B Rl B8R Eet A A o

f treati i n supj ect i.n, need of .such treatne
2%0omp l?f‘s‘?lﬁ@g{i ??%@%25 D‘Vﬁéfalﬂisﬁ]idsqoé?ﬁ mﬂ%erggirecfug%%i %pcghg totat OF 17-
AWGESRRBEY inGRE tan g8 bF 88dul 12,500 88/l *h1té 2B 23700 Ry @dlrhig

of 17-AAG that results in a Volune of distribution Vss

2P 1LRAGRd B b gn% Wn%fsu%jgg ih YedPOF duch Hatnidn igkhg the step

, \3
of clalm 33, rein said dose results in an AUCt ot ai

ofinfifisteAfs presaid oggedt a thérepenticajly efectibodeselt 1368Gtog a prodrug of 17-

bout 25 000 [ mL*h. t hod of im1,
ARiBitirsie ¥ 8 TR L of TratlBefrgteft 1§t
2l | Ehasmenan o slahp et whom SPHNG IS BT et 1 -AG per dose

inReERbL o B ARt 58D ES LRt 98,0b8PRZh1i 4, observabl e one day

29. A method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of 17-AAG or a prodrug of
17-AAG that results in a Volume of distribution Vz of 17-AAG in the range of 100 to 270 L.

30. The method of claim 29, wherein said dose results in an AUCoty 0f 17-AAG per
dose in the range of about 12,500 to about 25,000 ng/mL*h.
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after said admnistering step. 37. The nethod of claim

1, wherein said admnistering step results in an
wonereaass3 of apoptosis of CD 38+ cells anbng POE/USZ0M6/016043

marrow aspirate cells of said subject. 38. The nethod

of claim 37, wherejin said j.ncrease, o tosis of ..
31 56 e Lo s ne Mane Subigdhn Ag & i FRSGRR cOmprising the step
s RHAL [ ki biRect 3% 1Rt hIcate 84531012 A MbES @i fodrug of
Osald g%n?%istéﬂé%?%teﬁﬂéggdlts inca(aecrease of tétgFo 89
17AKAG thabreseltsmararGearasgs ofdi’eA A8 inghefanga pH3@ tif@bth. 40,
The net hod of claim 39, wherein said decrease of total
328KT Tise mbthed véblain Bduwhdreinrsaidafoseresskis o addiioat afrli7AHAG per

st ,
dose ?1? the range of about 12,500 to about 25,000 ng/mL*h.

33. A method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of 17-AAG or a prodrug of
17-AAG that results in a Volume of distribution Vg of 17-AAG in the range of 100 to 150 L.

34, The method of claim 33, wherein said dose results in an AUC,y, of 17-AAG per
dose in the range of about 12,500 to about 25,000 ng/mL*h.

35.  The method of claim 1, wherein said administering step results in an induction of

HSP70 in the peripheral blood mononuclear cells of said subject.

36. The method of claim 35, wherein said induction of HSP70 is observable one day

after said administering step.

37.  The method of claim 1, wherein said administering step results in an increase of

apoptosis of CD138" cells among the bone marrow aspirate cells of said subject.

38.  The method of claim 37, wherein said increase of apoptosis of CD138" cells is

observable four hours after said administering step.

39.  The method of claim 1, wherein said administering step results in a decrease of total

AKT in bone marrow aspirate cells of said subject.

40. The method of claim 39, wherein said decrease of total AKT is observable four hours

after said administering step.
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