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WO 2006/ 118953 PCTI US2006/ 016043 METHOD OF TREATING

MULTI PLE MYELOVA USI NG 17- AAG OR 17- AG OR A PRODRUG OF

El THER TECHNI CAL FI ELD OF THE | NVENTION 5 This
WORMSHMHHN rel ates to a nethod of treating nulPCIT{ilSe006/016043

myel one using 17-allylam no- 17-demet hoxygel dananycin

or 17-am nogel dana or prodrag of either.
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al so known as nyel o nyel oma) is an

i ncurabl e but treat %@bgmﬁe%%g pl asma cel | .
Plasma cells are an inportant part of the 1 o inmune
system produci ng i nununogl obul i ns (anti bodi es) that

help fight i WEGHMGA@ME@&@@EEWVEWM acterized

by excessi ve nunbers of abnor plasma cells in the

boffys uq%ﬁpgﬂ\@élatgg\‘@o)a xg@t]‘ﬂo@ 8?{:?&5%%%%1@% 1%%:1615% r@ﬁpﬁ d 7 -allylamino-

nonocl onal "I mrunogl o I ns

17-dévethoxygel danihycin oBé Hamidegebianpngtiaj or { prodmgafiedtheonal
i ght chains). Hypercalcema, anem a, renal damage,

i ncreased suscBACKGROWYNDOPIHE INVENTIOBEL i on, and
i mpai red 15 production of normal immunoglobulin are

C ONTARp16 hyRioed (“NVBVIP f & 18doRts rRfeldfth oMMaki®ia cell hﬁﬂéloma) is an

al so characteri zed by di ffuse osteoporosis, usually in
incunahls hyé freateble spiase of theipdasmarsgllsiklastha celiprase amp inagortant pam/pf the

. he | .
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prodw%{&n.n mggng Q%ﬁ@%@ﬁéu %ﬁ@rﬁ@%ﬂaﬁmﬁw@&w@r}w MM. MM is
often i) GRERrerehby AtTusE Buieai b eudl e PO SR g gpd skl
Si?%%Q%@% e SRt st SofPaBolatidtf g iire
chenfddticrgpit with kism crmyraneplem&oﬂ afe saaeagﬂ’tﬁ&vapﬁe@}mbthmples include
preparation faoy dose chengt herapy and st
'Ieaﬁpﬁlﬁﬁ%h Eilom Ao dehc Y eyte’ (bervemiPlpAspdias (pamidonate),
Stemﬁige to reg@ g%édg%m{: 8%%? iJiob %Enp)? I or &L t#’ ans% g%ﬁ .Oxw to

act1vélgrdmdmgo:imamandmomeﬂd,rsngh; aseadls of thes BM, tmtiimng of the stomach and
. nduct n ers, because they are |ess
intestfis 2 B Bk COHPEY. ARl eujcefsgy BAY 7l FgiFasgn blood

llc%hﬁﬁ‘ﬁ'ﬁséas binRigl BBl f chenot her apy drugs
U tani e For |n(§fjct| on taﬁg?az;gg)l?? 2006/ 118953

PO P erbl Mo AR LA AR Rmpy, i typically the primary

or inifidl treatyrentfor i:atiaﬁw«mth 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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(pegyl ated |iposomal doxorubicin (Doxil(r), Caelyx),

WO Y008aKg9ss i ne, and reduced schedul e dexanmet haspOEUE06/016043
conmbi nation). The standard treatnent for MMis
nmel phal an in combination with prednisone (a. 5

inclyds dexamethasened thfidemidedlenpmethayne, Y ADIHSEisting, Adgiamycin® (doxo-

it ekl o R AR 8 B BB

(DoitP t Canbyst®y rvinatistihe, apd ceduckd schedule dordrhethasony irpcombination).
soneti mes used al one as MM therapy, especially in

ol dEfe spidbIticatBgt fofMoBe is mblphalan indontisth&ticit with prednisone (a
chenot her apy. Dexanet hasone Is_al so_used as a form of

corticegligeaid ghg)achicypig a rgsnomee wite oy Woribniaatnaalywelphalan dy an

VAD i : 7 . o
PSR o At SRRl okl ity doe
methdsorw) arecsoasetiined usdd abond 3vIvptherapRosspedialiy in dlder gadedts and those
approved recently for the treatnent of but it.i )
thv%%pofttsfﬁri?.e chqipoicrapy- DAmetrsanrds 8o 359 3 RS indotion
o o o DA St B Y 2 Pl gt oyt i
tiondherepy, fout Dive feas remintly beeassho@nad by fedtivegs linthwetioy therdpy.

morEo R B el kR PR S B8
HowWeRleH HOAPVEHR oxBstib tidkdpidyl STreP ¥ sf%iﬁdéhjc Pétefitial Bé10£EE.NY

organi sm such as Streptonyces hygroscopi cus var.

gely -ﬂgﬂyﬂ%l’?—g&%ﬂhﬂiﬁﬁ?c@ﬁ%ﬂiﬁk%- Ay a6 Sb¥Etimes referred to

gel da cin derivati am-nogel dananycr n
as 1{*allylaAGhggeldanbinyhin) & qreodsyethetinartatug dlithanatocdly dogurring

conE b gt et 10505 BB Ry S e Y eituring a
prodiidthg drgarfin) KEA af Qil@pz‘gﬁ_ﬁ&s %g%r%%&%h&g \}aﬂfbg%mizin}ﬁM%OZ.
1990s a

anti-cancer agents i'n the 1990s (e.qg., saki et at,
Anoflgg bioleginallyr active geldanapayeiuderstatise is H/o@vinogeldamanicin ((dMAG”),

i RS G R n3 Yingn BB kR g8 17ad 1T A Grqe gl bo made
frong/@@danani-}kiﬂil!a@rﬂ@ et 8. ©19) OWKAefdahameinNd ¥y a0di6gd hdvk been

1 117 1 ~\H MO H2ZN O O O 17- AAG Cel dananycin 17- AG
studied intensively as anti-cancer agents in the 1990s (e.g., Sasaki ef al., 1981; Schnur, 1995;

Schnur et al., 1999), none of them has been approved for anti-cancer use.

Geldanamycin 17-AG

rubi cin), and dexanet hasone in conbi”hativdn)',' a‘hd Dvd -
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-2 WD 2006/ 118953 PCT/ US2006/ 016043 17- AAU and
gel dananycin are believed to act by binding to and
inhibiting the activity of heat shock protein-90

WO R00egp®983) (Schul te and Neckers, 1998). Hsp90PATUS26S/086043
chaperone for the normal processing of many cellul ar

ahd g&m g%‘h?&x%'b?ﬁe\)ed%@ detity biA@HE S bx§li Ibiting the

Pr p1.al
mamal 1 an céel tress (hypoxia, heat, etc uces

actmiys»éh&tah(aﬂmrdteum% 6&&@90’6 (Sclmlw apsl Neek@'s,oW%)'I‘I&pQO actsasa
chaping Fordhe Rl peeers ol el B CHE SRl g s

found &1 AV RNk ARAREEE shessaqg 6)&@ QeEY }étcg ri@dﬁc'é& h 88verall1d increase in
cancer cells, tBQOln ition [eads to di sruption of

its expiessiont Ehere pmtwo eltsmewnémﬁg@rotsm, suck agheas rshOCk protein-70
CHBIRY VAR AR P AR B Eepat s LEREDIeR ey R dhess.

R ORGP0 ?8’9?)‘%8“ et pfanef e praaet G petueen Hspo0
and ifsHaHE Hroteiid sncls REsR2, JRASY recdfiR$ kafOr) caka, SinﬁrA&{tdFor example,

receptors in breast cancer cells ( agatell et al

expoae 19 17-deiBaesuits iodepletipp®f sriB2unirdestehilizatioof B4E- Rafd mutant
p53 13@@93)6%%?0%& 5 6% %\b\he ﬁg# ﬁ]r%gke&'s Clgé%) d {1(%? ﬁgo;dnreceptors

in bréu3t edhcatMe ¢BAEtEIDE LS 20019, d fioff FRpI®hnd M}%\Iamn of Raf-
down-reqgul ation of intracellular Ber-Abl and f
1 ancgrB3iin S1ERH 276l metamomecelinkBuiech s 2004) Regletion of Raf 1, o

A, A M ARRREBN ol 3005) v oo

intracetlulas Bar-tAbl ahd d-RafpﬁatEihs fuld mdgcthmcbekla iinia@e a&ﬁﬂ@)m latkémla

| etion of (EGFR) .and_ erbB2 (pl185) Ievels in
cells (§ et g 00 dagragt i5hotnfl il e
[ f \( v
N T
erbBZ @mlcﬂéb layelslm NSCInL o bsr(Nghiyenl éral.c2000)nvest i gat ors have
evaluated 20 its effectiveness as an anti-cancer

agB¢dausdofithientivityi ofi l0aA A Grreiatise toH A0t dhd DEher pidtens mvolved in
trials, the Cancer Therafél Eval uati on_ Program ( CTEP)
oncoggmepis ahdgRetasHElS CESARGSF Clitye PRmbEr oficlisisahiaNEREaiaTeBRve ovaluated

its efFeQ?@n%e gosedsedady age{xr@g epﬁ'}gﬁ Llﬂfgalf s NBon® {hlégélvarfo%g trials,

ng per squar y surface area
the Oaimr ThtrappEvaluation Prprdm §OTER) cffthe diatidmdl Caneerdkibtytufeor

recort iRt 2 e sl R Eishons B hoEStu 230 gy N er

squar@Herfof ol s&%ce?hr% ﬁe Béﬁe Pbr s‘hbl&@l dm Ve}%ﬁ"é{fﬁw weekly for 2

various clfnical tria - nost
out op3 weeks, 450 avg/mg admimstenedl nmesa weeli ¢dntﬂ1ﬂelmy30gwrth raa-bsity)r break,

and TR o b Brs B T e 4 e B B PR s —

a]mo&(axbﬂsmwﬁh fenfsARHEBAA hilndf l&%ﬂﬁi’l-mlé geﬁ&&lﬂ MRWed
7- AAG daily Tor 5 days every 3 weeks. The starting

hmtﬂiﬁm%scmty&@ﬂm@ Sonaazeddelovecal ated to 56 ng/ nL,
w A ?’hasenlaéla[mm adtuﬂlp% lgﬁtse \qut %fid {'um ors vs)as conduc?edOL in which patients

recetved 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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mended Phase 2 dose defined as 40 m\:]/nQ.‘ 'Tﬁe Vpr>otrdc'ol N
was anended to exclude patients with significant

WO R0saE895%t i ng |i ver disease, after which pati BET/ASWE6/616043

(b)

©

(d)

treated -3 WO 2006/118953 PCT/ US2006/ 016043 at doses

up / b SG I Lective

{1 oA e 28 it U7 R SRS Ko Mt i g wer
r evelrservhd.Direeipalosd limitirigirgverkib Hppalotuxidity\ete profocbiefas further
arnand%gleéﬁ@r ose at| ents on a twce weekly schedul e

e e erticnzon aﬁ‘ﬁwawvealdmeheélulﬁevw oleTwegkegtarting at a
oeesfor it S8y ok G0y 00k 8 TRl Y eyl B

3 Jmmnaacﬂoacmmaumswemtm 8602660 bad 3,10041,800 ﬁM &@XGadzegt For
wer e

/P ave yalues for 17-AAG and
eafs Ee%te@s %wéﬁﬂ PERBE AV G Fplpes E%d%éﬁa@@ K7-AG were
3. &, A0hrd F5 e
ané'ﬁ oA S Sn ¢S RATER. S50 Frrals GPLERATS ol ripvely

V. Clyaauges ofd7-AAG andd 7203 weterR9.9 and pe. 81T/ k/et’y resfEctively, and V,
et _a 2005 Ibn a sec Phase 1 trial,
pat¥ Iﬂ‘?ﬁ? G %%mﬁ%;&ﬁ%/gﬂ %eaﬁ’qcavglﬁgﬁ@n Fclei20BY)- 17- AAG on

a Ifaiskdbnd PhasCh e { -
At t heS 80 ny/ nL, doslgane]?t?nﬁllﬁlnaga&%dgg |Sg]?(t§ﬁlélg&f Eec@}éﬁi?? AAGona

abdigty ¥ schedule atrﬂaﬂﬁ@@ag dasesqfiPeay/mie At thetR0emg /e, Hode hrmtmg

do ever.t hel ess were continu

© haSsBR PR R M ARYR A, BRSed it liveli Gt Sty oo

rro@séalzttﬁ:hs aerhelcss o Biiea kDt ldo¥chvhddel wg/mday
. At the 80 ng/n2 dose level, the tv~ was 1.

ho @P&'iafrfgm? Fhegulgsnedifpationgaysre @p?menﬁm togiliemt wrmq/weekly

f Oltodifiz A8 thb 80 bo/mPBeced, HON 5,808 bb1S T MRSHORT was

asnma COﬂ IOﬂS ex

ac R 0enM.Bitnilailly) fof mrﬁfﬁ) ﬂleﬁMwaB n. 7ISrhou1/s éﬂthhaUJ;lmJ \ﬂas\/(i()ﬂQJM
E)gq%r aft nodel, s (I\/Unstgr et al,, 20 A Phase

ngrconeeniAonsaxcessied hase aeeded i a@he‘mqlléml £ IQMS%nM) in in

ad\(,gﬁp Leat ekly for 3
out ofﬁfgl\/zz‘l‘r?)yﬂo%ng%ahlllﬁm{efs tar %e%ﬁlgﬁdggg of 10 ngy/ ne,

WI tAnPhase & duatrodl dﬁﬁAGhm&oﬁdm?rbmoﬁhﬁB?atmﬁmﬁﬁah I'a)dﬁeﬁlced solid
ations, reached.a 0 39 nm2, at whic
f}E‘é%f JREF G Wﬁ%d% &r%rfgﬁ P?/ eYegy ga*fn?!ék@ at 4 statingdgse of 10
gr atbem3 Wit 4 ﬁ:@@m&‘iﬁh&ed’ﬂ%ﬁé Y&dse a—f@Sqﬁéfp{ng%%]@s%Hfaﬁo%%ached a

anmended to all oW dosing tw ce week
ev é@%ﬁ of %mgma,rﬂﬂ V\thmh:l@usmndyvotmtm@semundary tepacyealitis and

w85 3 PR Bl feh, BRE RS ngite g atendaf to Sy dosing
Vdivi¢e kvualﬁr @or ﬁbl&tdf |ebéﬂy' 40Rgeld 9hd Ww@ﬁ@‘elﬂ?sfmzﬂ o8t &f efvefy 3 weeks.

the centra conpartment and 89.6 L f eri pheral
c oﬁﬁm@ﬁp phamagekinetic (PX) saslysie meas performdd dn @aw olztmed from

L/ thid a1, ]I%e'%ﬁvgﬂlgnelgf d%!';hbﬁt?osiﬁ 5 ﬁ/gA)G was EQ E(i for the central

cl earance
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).

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
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i ndi cated that 46.4% of 17- AAG was netabolized to

17- AG. No objective tunor 30 responses have been

observed in this trial to date. (Chen et at, 2005).
WO2496/1488her Phase 1 trial in patients with s®dTdIS2006/016043

tunors and | ynphomas was conducted wusing a weekly

oM Stee B URRGR Siched | 1 DR USSR dldhere

ngbmtmu@d) sséthmc@ﬁ@twe) of readﬁhg d ddd’ranpe ﬂﬂ“leb Qmallf’ activity. The

nlflcan 0Xi Gi and vere continyed w
?@b‘? I%W ¥ b4 éh‘\éﬁ( J2a repshed 4@9& angm s Np ebﬁgtlteatumor responses
ac hiod 1t;e-)én oEEE@vec%@ [Qafelh M 1Y ant tnéMTe i }ﬁgv e b@%‘é %%otems

308 ng/ ective tunor responses
0 bwasm@ﬂ Wcraialchang&d idhring theraply, Narcdrrelation beMesn ohaperone or

0. cl t dd
+ b ot eI AR AR Bt Tt R 8 st 1P s Al 0
Pr edrediRtidiENtveerPthe 1374 AGPIOtindlifs &&E’Af t&ﬁéi @?&tz er 8005).

was al so no correlation between the and Tts

© c | Ampthar thuldml;ms&mﬂncted ugihg a oa@@m;ekly ec)lmmsnaluen schedule,

tiicing L Pyiet By BRRRUSLES mileg Y SGed vap 1 me
rremsa@blmmﬁﬁg eIXTE wiéhfbséﬁv@d b 450 ﬁg@frm (EFadeB/4€levation of

10 and dose lIimti ng t oxi was o ved at 450

mgAE)viEhigheydases (3458 m&/@t “@ﬁtheA%ﬁAG/fpnwlgh@n employed

S5 3 AR LB A

i ncmtﬁbumgﬂ 0 ﬁxafgasttdﬂitestiﬂ&l mlduykbdtybvasénbsérwed)iﬂ thd tx’ﬁﬂ Afeng the

gastrointestjn toxicity that was opserved in t

t rpgrentsmaﬁﬁgf 3@0- ngé#éwprs awefaraaleolgéealfss docugrented long term
Ve 51R QR Gsel %'c% 4)&&19% Qés%ger%a Qé&r&eﬁrm@h%hlghest dose

st ab e di sease. ete art I al responses we
r ekm]c(ddo nzg/m%)fthe plagthe éﬂ-%@@onbmﬁmhoﬁﬂéﬁe@t@ﬂﬁﬂ)pl‘ﬂhad remained

3R a0 T Gy Ponaes Tampoe oh s OHS. fh e highed! Ghee depel of 450
hoﬂfgﬁnz fie fnbsh VIIGRE BF dﬂ&ﬂ.ﬁtlbﬁ%k 1@@ 643 %eamiéi?ancb RRs 32.2 L/,

mean vol une of distribution was 142.6 L, nean
c| et tha secanpsalgplasma Jevel wasn@i99%hpg/ie Thenpads aginesneorrelation

o obaPHE dos d arlnoar A g LRTICH oL B8 s RVIS shfied
d OBRarhR¥&dyhamid D) Paraniiark w&@!wﬁwaméd’a)d Jaaa@mtcﬁftﬁe co-
were al so neasured and i nduction of the co- chaperone

pr @taepwnﬁwwgn\h&@%mpbwqdnnz? ft9 patigntsitesated at 20t ed

éﬁ? o4égserﬁgédl fuéri?lgﬁ 5Pop Q“%S aﬁéoc%%%”’g&%% bigpsies:

9 ﬁEK4ant880uiltbﬁ9|Baﬁeﬂts siepRet 1 letibn‘knOﬁJdut of 6 @aﬁéﬁts em45h0urs
at 4 hours. 25 These data indicated that Hsp9O in
dat indigaied thatiHepR0 Wvmersis nbibitedsforhgtyeen 1 and 5 days.

( B\m&bi e, 3b05). 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

._4

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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The in vivo anti-MM activity of 17-AAG has been

studi ed using a nodel of diffuse GFP positive WM
WO 2086118983 i n SCI D/ NOD nice (Mtsiades et al., BEUUBJ2006/016043

Survival analysis showed that treatnent significantly

pr gl edi an: rvival t non..clinical
o S REp PRI GUREE Lo bR {7 A bihs A i oapEg Pemt no
reguémﬂy\atgﬁycy e appma? i;.‘efdr thb m&@tme}hbgﬁatﬂjﬂﬁm@éﬂ ﬂ%&e kﬁ?éﬁﬁs a need for
n.the case for.17: in solj unor s ere the
meﬂ%r%%éﬁf 8858 F adRiidlin 1 ARG morodmes bEi A (aaddsemetabolic
urt&tpER 3 7EA &) §d i ] -
* Pﬂc% uszpocs} 01%%*4%%0%1{33? ﬂ%fe?%ﬁ“@%‘%ﬁgnéﬁ’g %flﬁzce)‘rl't%hetpéesem
vegareproyidey suchGnethodsthairare effiencions gk treati@nt SMMaLISIhY 17-AAG.
agency has approved it for the treatnment of any
caAckst reféieaces diedhbrn ia pregded Aithe &Rl STIRES spéciBRBiOAI All
doc anedtad{n EI steri ng 17-AAE and grodrugs of 17-AAG (and
RS S teq TR aredBeprpraisd hereiybysiersiace a3df eachsuch publication or
docu8n€ et i inGi ! i zed. The
oo Bk ek peHIRURPRY i AN]SR e £

pr esent i nventi on provi
ef fi cacious i f t ~oFf j - AAG. A
list ref erencgglg?t%%m'g@?no€gwggﬁ'é the end of

t hi LEicat.ion. I ocunents .cited herein arge L

| noie BRSE LR Provids® mefter Toding pdipla maiaims in o subject in
needpdbldicaéatasnt) Compiaaae ktepRdr ad@RAG LS ; ;

.. 1 ndividual | ytpj 0nntf:lor porated herein %flﬁlkéé?gfgéélr%g&hgﬁfggnmamnto

said pvherpinspid nhegmgeniipal fgnmiatiopreempnises atherapewtivally effective

doseBE 01,56 7063 Lo 5 T4 6L DA bt

pharpeesuticdllyeateepthlslt eairigordiifat, HRE epfidradl répbﬁ’%ﬂé §41{1 ett@p b8l no
ormul atl on

sai d subject, wherein said pharmaceuti cal
Mhﬁghﬁanlgkifn?ﬁ@ﬁaé@meﬁca| ly effective dose of 17-AAG
or_17-AG or, a prodrug@of ei ther 17-AAG or 17-AG and
opLioss gmbpdimentthe methediconyrisss the edminditation af mivdtipledoses of
A4 ' e ' sai.d step. until n
17-Af0 ot nO00L B Nubieel R IVt B lierhe o bt 3 weoks,
whereinteach stehtdosé f3dn HRirangt SFOBBES FBmb/Me 18 4phRI49H ]{r@é{ﬁl@ Bf P7-AAG
0 a

mul tiple doses of 17-AAG or a prodrug thereo
or an gayivalept eyt (m spelar hasishaf apd-ASE of 17an G pradtug2ln one

’ Qi ) iS inth f
e, 5 R RSO RS o B Ao s i
bas1s)e<$ﬁﬁ;o\1/7alAétG onhHAG p(Mgg]anmifrlémhtéﬂt, tth{iqs @odeé is dﬂﬁ@n&%erec% twice
. rodrug. In_one enbodi nent, the dose is abou
weokly 5t ﬁcfg’g?é %6? g e erappdimenty tisednse anestministesed twice weekly
for at@sEfwo WasksSh a Wired whdic f@ﬁdo{zvﬂ&xfa‘@ 09{98%# ggr tlhg%egxﬁn%]; period is

enbodi ment, this dose Ts adm nistere
called peyclg, apé auiltiplaoydesdifanch reamentarb adiniistered thilfe sibfeL.
is adm nistered twice weekly for at |east two weeks

| i en¢ embediment thecthérapeutiohlilE Bfécive dofe SPOFLABPES 2 H&ﬂﬁ% of 17-
iod is. called a ggcle, and multiple cycles o

wee . !
AAG HR R o it in AL b U OAGE b5 dopeinsthprange 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 Cpay of 17-AAG does not exceed 15,000 ng/ml.. 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 Cpex of 17-AAG is greater than 3,000 ng/mL. In one embodiment, this dose is
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25 I'n one enbodi nent, the therapeutically effective

dose of 17-AAG or a prodrug of 17- AAGis a dose that

results in an AUC, ow of 17-AAG per dose in the range
WOgpoas 12, 500 ng/ ni*h to 25,000 ng/ nL*h. [PCTAIS2006/016043

enbodi nent, this dose is adm ni stered at a rate and

ad&i%?s g&] Q%a} 1?#&5{1 %qﬁleﬁgf n%"?ﬁ%}?éﬂ{ Af?l M@ 1qn§teatglz( t%gne? 800 but

doesdmt axc&bda ﬂﬁ,doahg/&ﬂr, dhené Bﬂbﬁdlﬁﬁﬂe fﬂlﬁ}z’ d6scis a&'ﬁﬂﬁst&ﬁﬁ at arate and
Gis greater 30 than 800 ng/ mL_.

ffe‘é‘??ﬂ%?%‘ﬁbat $1Cmax éz-AéGaweﬁtesﬂ@né‘eDO&kbtm doestm)tambed 15,000

ngﬁﬂequency such that the Crsx of 17-AAGis greater
t han 3, 000 ng/rTL In one enbodi ment, this dose is -6

WO 20 / 8200 6 mnistered at a
rat%cg]% reque % ﬁ%‘gll c@/egq ikﬁé}pgaprodrug of 17-
ACﬂmémhqrroﬂﬂugﬁndlu&%Q 7bA!AG) OLE0RThat BB Th AP A gﬁ?%ta of ﬁL{xG per

ne enbodi nent, this dose is adm nistere

dosgllmﬁlefrmlﬂfﬁbQU%ﬁgQQQ toH000mg/rdh*h. Inond Zmbadiment gkue dberis
0
s Q300 BB S, 080 B8 B 32 S0
ng/m’in B(Dmrenﬂaqdlmehtut]usadosé Ts adfGnisWé Cdt arbRdmH Gre ﬁ&{d&‘iﬁéh y that the
f’ﬁg& E éhat results in an AUCtatat of “17
%8f Bar ?f‘t‘f’rﬁ an 0ee/ml. Ihenp embaimenty thisdaeds admlmstered ata
rate i Feqhencly 3udl a?fﬁ@‘t%n n@f‘f’?‘-ﬁmhg{eqfeﬁghae%ogf dg?n?.EA%t e ¢ éa§1bod1-

at a rate and frequenty suc

mentdhlsgioge wdml@lgtbre&mlarmte ahd ﬁeq&rﬁp’@@ﬂi fienthe O I@OAG is greater
ni stered at rate uency suc
thaxh?OOé)u esln)o RECe: Zg(ﬁ)&ﬂgétth oﬁgpgm thi srﬂqsn s admuustered at

a ra&r‘@dtﬂeﬁfﬁéﬁcy shbl Tafl@Re | Soi?fjfgllg&@ §}%%&?éi{ if&n 90 ﬂu@ﬁ?as%hoq exceed

re?uency such that the C I's greater
In one enbodi - nent, this dose is

adm ni stered at a rate and frequency such that the Cm
of Inpng\@nbedigrent tler thetapeuticaldy efiettive dese H1017-BACE 2&%rodrug of 17-

AAG R G B pipde OB %s%%ﬁ@ﬁ%fmwm of 17-
AAGand 19/AG ferfBsh fn e or BN 1%%0%5%3 %ﬁ%gggg X rbodi-

15 000 ng@ I n one enbodi nefit he’t
menéftlplg dosoiis adwindsteted aVrate\@d fequency ugh dliat e CARGE 11-AAGdoes not

exce‘éﬁ n%OB() ggfﬂ%%%/f) %JF% ofA&Gg&fg)ea ;gttﬂgrcg%f é tgaglgg/m m ene embo-

dlmam,rtbﬁ dote BladuiinidtéredQf atrite 48d §EG ud %Ier éf(}ilat] the €0 of 17-AAG s

mhodi - ment, this dose is admnis at rat'® a
greagr d¥ndsROp ng/mk andior theHEnonEK7-4G m@m tHaxeSOOlﬁg/nﬂO In one embo-

dim @ 88 B R dt casd

el %R nd REwienty fesihatife CracydTranc s
greatatithian Bﬁloérxgﬂnmana/or T aner {7-a0 UG bPhe/h [ BT embo-

di e&; ’-g_[l greater than 1,800 ng/ nL and/ or

ime}, 57 e i adigirditper 4 sl BUDLgionty sich haidheCho-of 17-AAG i
eal@i- thanY,

S que n8 g 9 %ﬁgﬁéﬁﬁt % fctegﬁi %géﬁgpﬁym%hp me KYl-acis 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 Cpy of 17-AAG is greater than 3,000 but does not exceed

15,000 ng/mL and/or the Cpnax of 17-AG is greater than 900 but does not exceed 2,000

ng/mL.

(O -"-S




10

15

20

25

greater than 3,000 ng/nL and/or the Cm of 17-AGis
greater than 900 ng/nL. In one enbo 25 dinent, this

WO 29618983 adni ni stered at a rate and frequencyPGUESR00616H6043
the C. of 17-AAGis greater than 1,800 but does not

ed 15,0 L., and/ f i,S.greater
R SR SpnRn e ErEe Hieally Sri6tyeHgrot LA B & Blodtug of 17-
AAGﬁb@dbﬁeatﬁit redulis $n 8 Tefminsl @(BﬂlmﬁAGrlﬁ@h@ﬂang@of A, §'ﬂdIn one
frequency such that the Cm of 17-AAGis greater than

embodgnent,ihe theepsuiinslly effcetive doss 06 bT-AfE ot 2 arafireg of HEAGG is a dose

Gt SRS A8 298 OS5 0 S8 anc

per éﬂiﬁeoﬂlthm:aﬁge dfta ot S(eidtasomolng /et figct | ve dose of
17- AAG or a prodrug of 17- AAGis a dose that results

I N 1A oh€ EmboEmehf)/atf thdrap&deally effERive %B&,eoiolf%ﬁGt(ﬁ aé:rgdllﬁ of 17-

In one enbodi nent, the therapeutically effectiv dos
AG iy 2 dose Almtresnltaing Berminalds, o_ﬂﬂ ARG the aarxgg@ézt to Fdt, In one

e At o A AR

that rmgem:é Tehodl ] 3f PPAG i B fEH8EoifraNlst Bnd bR AQJ’@tQt? of 17-AG per

enbodi ment, the_therapeutically e fectlve dose
doselmth@aageaf%hoaawaoéﬁ 8,000 pggmI¢Th dose that results in
a Termnal ti, of 17-AGin the range of 4 to 7 h. In
ondn opgrerabndiment, theﬁbempmmplé)ueﬁfmw ;iom‘dfdﬂt-AAé} atasgrodfug of 17-

Yy R RN ST I N

270 Aum @ieedmbbfduﬁ&ﬂflﬁe Mapbatlaa@eeﬂdanw@ose@me-mw Q¥rodrug of 17-
(S to 18,000 ng/ni*H |In one enbodi nent, the
(aat é%ﬁlul‘@me# Velumsef diggbution Y7ofNAGAMNG in the Sutegajng range

and B A0Cu TR 0D et itk R kB0 42 5 14 85 0B ot
o O SRR PR BherpiePoy DR R5YS 158 ort 7S SBKe Ao of 17-

AAG mdidss thad résu¥VOInd€leafandé fi thé bmég% 310 96 LA/ 1&6& érﬂbodlment
e foregoing range 15 and an oto of 17-AA

the th%eeqtlﬁa heffacting dossrof oA Giar, aaugdmlg of 57?:9@(}@& riuserthat results
s E8s POl s H1Sat LGB IAGR AL LRI B8 o i e

range of ahaus 12,60Gt02 @0CENEMLi*A. t he range of 30 to 50 L/h.
In one enbodi nent, the therapeutically effective dose

of Inloneribodimént CIPtb@ @Sdﬂﬂ)e@.ﬁcall}re%@h{féd&eQQ‘ft 9-AR@lor a é)rodrug of 17-

results in a ear ance of In the foregoin
AAG g r?g@saﬂ@t EsulisUaraoY ain the rangemid0p do 1505 el onetebodfitent, the

e T T

Vs of T fmeeman tie fpfdgdtnggg'a@ée ah@-anMGClos of 1098AG R HodeA8 Whe fange of
3. in the range of 100 to 150 L. In one
abou&h%g OOO(qgémLf“her apeutically effective dose of
17- AAG or a rodrug of 17-AAG is a dose that results
in a IEF DESCRIPTION OF THE DRAWING(S)

O

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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V,, of 17-AAG in the foregoi ng range and an AUCtatat

of 17- AAG per dose in the range of 25 about 12,500 to
25,000 ng/ m_.*h. BRI EF DESCRI PTI ON OF THE DRAW NG S)
WORI(1A853 shows the plasma concentration of 1PCRAIS2806816043
17- AG versus actual tinme for a dose |level of 150
ny 7 d .
B e e O L o oro &l time
for aFi03¢ 1682106220 g of F7-AAE (Corsbined mehm apd SBfar Days 1 and 11).
concentration of 17-AAG and 17- AG versus actual tine
f oIJigmai? Siowsattieplasha gaﬁbdﬁg‘éﬁkﬁl of lﬂAAﬁﬁﬁh d Thaic mlﬁiusrmml time
a SD for. . _Days nd 11). Figure 3 shows the plasm
for s P SRS P 07 ARG epmbNEpn OB APLBRYA | A 10).
for a dose level of 275 ng/n2 of 17-AAG (conbi ned nmean
anbigers 4 showsdie plesmp gonceptratiorpigh i-A AL fondy  and Dapbhend 17-

t Lt - - Of -

AG EEPET ERDAUNerii 1R (e SR achel P ot a oA 0y
1 and Puglll @led)p no/ n2 of 17-AAG (Day 1 and Day 11

(nmean)). Figure 5 shows the plasma concentration of

17Figshfe SEHbwh thé\Glavfh SoSceafhtici oft ITVRAG £1d BY-ACSPerbiiRtual time

of 340 nmg/n? of 17- AAG (conbi ned mean and SD for Days
for aglogmlgvaliot 349 angang of 7-\AG demmbined mem and$Difor Days- laad 11).

and 17-AG for all patients. Figure 7 shows the nean

C, Figure @iwavsithel AUC i for 17eA.AGt andt1(7edGf for all PatiehB. and

17-AG conpared to the nean C., reported Banerji et

al Figh#0Dshowscthe héad\BG, asbséayd i, thé pre’éis sardy OaY7-AAG and 17-AG

- compihioABR RS Crix SHOFARTEHL Bl GOV o) ARG SRR ik AAG on

Day 8N 7-A% GPPRA Sfhd @- AUCWMv of 17- AAG reported
ayi n Banerjlijagt éh .@(é%@glﬁ—fggure 9 shows the percent
of I | no ' I i al .
P o mihd AR LT ARG BhRh Be ALERAG8 in
comyerred toethe meah A(C4.£6f { WA G pdpostcd iEBaderfl é¢ a/AGE )02?. Figure
10 shows the percent AKT+ cells in total BMcells for

P alrig@it SsHbwisi thdipdtEéht o CD IS ALSRA Wit AhoRRalaitodhbn@fial potential in
treatment (after four infusions of 17-AAG . Figures

BM for patignsdurieire-trestaasnt ardion PRy (1306 tragiment @éisr fur infosions of 17-
hmmunobl ots of Hsp70, total AKT, ILK raf-1, and LCK
rom sanpl es taken at 0 hours and 4 hours after

1 Pttt the pereapl ™ G gt ol B cpfffo pacietf e bre-
treatrdentldd oA Dayll 1hei4Featrient PafYer ¥ur iftfuBRME 8F 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 after
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 seram M-spike and total IgG of a patient
treated at the 275 mg/m” of 17-AAG dose level.
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and urine Mprotein of a patient treated at the 150
WO 2¢0612896% 17- AAG dose | evel. Figure 13 shows PEBUS2006/016043
percent change of serum M spike and total 1gG of a

Paver - o dOBEAB0ER DESeRIP HEH G Shie e sORET A LD

D §CRIPTIO\|0:THEIN\/ENTIO\IDefinitions To aid in
e tandi ng and practice of the present invention,
def nltlons for certain terns used herein are

#iddn padsssianding apr prpgtice thapresenh myentiory defipigians for certain
tem%ée@ﬂ@lleyp%%%%w&éﬁdélévw e (2003). A "dose limiting
I'S

tlo_X|_C|ty |ned as any of the follow ng
nsti s e?fé%}%s%e Bt B p R @g@@ﬁ%ﬁ{@e (1)
o2 o gk RBeHY PR i estred A wb(dt e oleagius Smcal toicitie,

f f‘@lbfn! Ireatiaﬁut
38, 56 %ﬁ%ggh@uﬁ&}'é?g?%ﬁlgrg% é{rﬁxé& i Comagrise: (1) Grade 4

neummla&ah@:gu@ ncutrmh@mung(éé\wx@@é x W4ili) fommore! thire$ edssecutive

dayg RIS p A apeER Bl 211 Crte e S8 e b et Oty Jany 2

throfAbdeRoperi® (H1RSIERL €02 9810l Op @‘dr@lée)&u:{g%%ﬁé r%uﬁ%fg Platelets

injection Site reaction, alopecia, anorex
tran#ﬁi‘élpg),l end/ot Qraded ansaia (Hemcrgldan arfil5 ghdl) diontHematologic toxicities

compRBE X Duitb: S aedh '"E%%ﬁy%&;@ﬁ%w%& 3 insatiomisit

reac%érég%(l; la? é%dr?}hgdfa H%ﬂel) A(FW £J§ t’oxI cl ? y. &/81: %Somﬁ'?lgt()f Grade23
despltesthmms)f(rm)mal mediedliimerentior &rel/fgsophytixis)agdlol (3) treatment

nof |, xat i on F nbth serym and urine,
it Hiogs 1hét 4f%?ek§1du? oo RogesibisRevery She g toxicity.
aspi rat(Ie VA" containing <5% pl asma cells can be
useforp eé%??ﬁp?%? SCRE is detinashm the bb?l%p%gegiaqu)@mmun@@ﬁon (“IF”)

on bdftkeh{f ah@aHhS ?ndﬁ‘tq{n%&tfcﬁ' of T td MR, R8Johs msang)av aspirate (“BMA”)

non-secretory he TarT OW Di 0psy i
contrinjreat ¥4 pkfstrmrceﬂs Canvimalsed B3 eorifitin 4 ORCARFephifle didgsy id\serformed,

crease |.n the size or number of |ytic _|esions
and @ﬁ &afis%ﬁte fg OBl sels. Tgmon-seersiore Bweloma; theamerrew biopsy is

sk a5 ECAERIAR) o Rl GHPRSRL G  lpcoi
lesmpe shmﬂdmcmle (@Valqpmbnt of saonoteréssivediracturd dbeendt exvlnie fesponse),
w:th_ .ﬁxpp a&gﬁ/cle% oft tlgs?fer% z{slmsag}rf}omag %Tasdte ett gle 1 8%? scal e.

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

-10 -



WD 2006/ 118953 PCT/ US2006/ 016043 Tabl e 1- KPS

Performance St atus Karnof sky Scal e ECOG Scal e Nor mal ,

no conplaints 100 Fully active, able to carry on all
WO3p06/118953 i sease perfornmance without restrict POH/US2N6616043

to carry on normal activity, 90 m nor signs or

di cancn o Aot i vttt h fo nrf Qﬂ

of Naorx
Dyllpt Ullo TJI Ul SCUS T TvWoT 1o ACTTT VI C VUl C i1

Restricted in phyahleir KPSSPerfmenes Statuacti vity but

ampul at e to carry out work
sedent nlgé}%na?ﬂrsga"pg office work ﬁb@ﬁ?aqﬁouse

Nomnalkdo ¢dmapibimts 0 carry pnlo®[ Fally aaimyaﬁlyt&&hrryqrn allpre- | 0
perform active work; cares [ @iseds8lpbrfomeaidt sethout
occasi onal assi stance put 6)e§ﬁ.p,ﬁ ﬁtory and capabl e of

] 2 taeabl a +th Ao v nnnrlc c

ot
al I DCI l L] u.ul C C CTT & I ul IIU\JL

AbMPCMBnEOH@I@QHYlW,out ay| work activities; up and
mingyeigns ansyenptonsef GSisof wak ng hours Requires

(L

—

st der ap I'STanCg o d Tre ue Megical——care
N°’B%‘3£8ﬁ“8f~¥ Wﬁaﬁﬁaes spefi a*b 8 qﬁﬁ Y gtrguogs v | 1
limted self-care, 3 Ffare ?@V%Q“Eﬁfﬁh‘@ét%bﬁﬁd?@@m o)
bed or chair nore than| 50% peargautigprketia sightSuver el y
di sabl ed; hospitalizatjon 3Dsadetarymateref¢.gh offide wedt h
not imri nent Very sick; hopeilight heesst veorlt) acti ve 20

dirsapled;. can Z—performany setf-care;
Un%%g é:ﬁ r‘l??g" aﬁ’gfﬁ%ed or” chair Moribund; fatal
R 2 té\gev_mr cares ior

se
Requires occasional assistance but 60 | Ambulatory and capable of all self- | 2
is able to care for most own needs care but unable to carry out any

work activities; up and about more

than 50% of waking hours
Requires considerable assistance 50
and frequent medical care
Disabled; requires special medical 40 | Capable of only limited self-care, 3
care and assistance confined to bed or chair more than

50% of waking hours

Severely disabled; hospitalization 30
indicated although death not

imminent

Very sick; hospitalized and active 20 { Completely disabled; cannot 4
perform any self-care; totally
confined to bed or chair

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
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progr essi ng rapi dly Dead o " M n| mal‘ respdnée" | s'.
defined as one or nore of the follow ng: between
WO 2806488953 r eduction in serum M protein, maint aPEBYSI006/016043
at | east six weeks; between 50-89% reduction in
rinary.light .chaj,n _excreti whi ¢ L.1|l exceeds 200
Leagh § VALK REPLoen AT o A FRBEL L e Side GEeotissug Baacyiesnas (by
radil@’glfagﬁﬁ bBcliiédl eRAAMSAGH)E AT o RIS tROSiYe oPRIMBSEDF Iytic lesions
25-49% reduction in plasma cells in a BVA or a bone
(develepsmani of prorppsessipn fipetyresdoes sofruciude mestronseni (Bladéree dl., 1998).
for at -11 WO 2006/ 118953 PCTI US2006/ 016043 | east 6
weekNo (hetge¥andefined 3motuiactingthe critetih of sitlre ntifimsalfrésponse or
ti ssue.pl as (o) radi ography or cli nical
pro%l'f%encg%aﬁ%;,ﬁfaéﬁtﬁ% lig%?ease in the size or nunber of
' si ons vel opnent of a conpressi.on fracture

lytic | €
doed 2B respensg (BRY ds ¢ as oCcEyrEgg b patignts in ¥y someydut not all,

of thd\&Ht8%a for %Kjﬁ:{ el B, riﬂélu(ﬁﬁg tdeg it Qﬁoﬁrﬂ)ﬁ%{é e%ésﬁfé)phoresis is

el ther mnimal response or progressive dis
neggtblecuié on whain IF 12898t hechRerfbimed. r SeBindder(@PR)L 998)s which provides
deIi ned as occurring in patients in whom sone, but not
CXaWPI®S.- of the criteria for CR have been nmet, including
thqse in whom rqutine electrophoresis is negative but
ﬁ%ﬁineé&@ﬁhﬁbwwfrs&hle muappieilevels for 2 minimum of

on WHETAYBRaRdS Aglin
3 mbAB9 @ate%ﬁﬂegﬁ:gé/ @s%ﬁratigm Q%éhj%g?‘gg{r 1 %?ért]lu? g@ﬁgﬁ éesponse is

I's defined on asi s of stab
assefsgrd, arise ahove 26U beify ommafithe ciferih dadisdabd progepssioe (Bladé ez al.,
199$Sservati ons to be within 25% of the val ue when

‘esponse is assessed, a rise above 25% bei ng one of

the criteria for disease, progression. (Blade et _at.,

1998rogressioy of diseassy)’ f9r paficatsit im CRojs dsfinedag & definitejincrease in
. Qe o of | e
discE s ackfie) B RSt 38 pR ek B ERhah wikpodS R relapse
applidsds e recninenezasf dvident disease &l pgtivats mefibusts it ORaSee Bladé et al.
1998 c‘%&?nce. f evident disease in patients previously
(195 Ch BPROX1G8E SEHEMRIES-al . (1998), which provides

exgﬁg%es. "Refractory cancer" neans a cancer that has

not REEaGISNFaBCce o msARS deanser thatdias mobigsponded fa prrmergnorprevious
treatnidal@Pse” "neans the return of signs and synptons of

cancer after a period of inprovenent fromone or nore

pr eyl » "Rel.apse from CR' is defi.ned as

on RS ERg [ty oy B Ry VPl o i a0%t  pEIRA S,
improietentTdny o6 PIRALRY revioastrédtmerit. *Rélhpsdrom CR” is defined as one or

el ectropharesis, confirned by at | east one further

mor¢ pf/ths follping s reARPeasasce of U Ior gEiBayparaprotein on IF or routine
electrophoresis, confirmed by at least one further investigation and excluding oligoclonal

reconstitution; a greater than 5% plasma cells in a BMA or on trephine bone biopsy;

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.
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reconstitution; a greater than 5%plasma cells ina

BVkor on trephi ne bone bi opsy; 25 devel opnent of new

lytic bone | esions or soft tissue plasmacytonas or
WO(2edd/1B8958 i ncrease in the size of residual beoE/US2006/016043

| esi ons (devel opnent of a conpression fracture does
Enﬁ%ﬁnn&ﬁkUde continued response and nmay not indicate
=—progressi on); and devel opnent of hypercal cem a

o 1+ GRS BNl ol it rew miebhos o a1 4G or 17:G
andethéie pfdmsdﬁaexeﬂmnn%eéseﬁwﬁaﬂgﬁ%gé BV ERatibAGr 17-

amount of 30 drug that is required to be adm ni stere

AA(porlhAGifte traat VA roélé embedmpmu of themaathibds.of tHepré@nt invention,
17-A008 k85 d E T 135003 MRS meratRts Tt & A0 SnRE S el

nveéntion pr
formlafidicadininisteré®to the atidini Itd tr@a[tCMMJ The pRAEntSXRnkioh QFdsE in part from
nti-canger effect through the in vivo formation

the 1f°°‘,’&NG° v Meffads §pridosing amspdministaing Fbdd G aclm\'etdmd maintain

pr odr Sgy 91:1‘ "tﬁgkﬁ@qﬁbﬁ? %%%@F%E#gg Q?EA‘%@OQSEY@S PEL7T-AAG

added tpgptlnar w&tthtAGazis thésermoibiidsi 06 cqipotehish REREat AsdRF, expressed as
i nvention arose in

t Th t
AUQ??FQ 'éh (g{g/l%? eﬁ%&i@&“ﬁ@tﬁé‘@b@ﬂd@mrﬁﬂge@ﬁeﬂher V.
v SESA R S A i .,
17-16Gnk @ {nbg{j] tﬁé’ e§en? nvguégl’ig‘%on&r?sgﬁgdﬁjfﬁ Lhe! Wi[tlp e doses of

17-AG as t es are
17-A46a 952 proeyg QSBBAA’& olver dpkeiodt cfithreERiRogks. fﬁﬂl@bﬁ‘@ly, tthese doses

and/ or Vol ume of distribution, ressed as

oveighe Fpe eel Bitiorate ClacRibie: Acoaepiay boireaieb ke multpie cycle
of ther¥i). DiffGehEiiSRs liﬁ&ﬁ&ﬁ?%?n lag%{ Bﬁ% 'o&%hoﬂté} Pition or involving

enbddi ment, the presen
greatetior iﬁﬁ%‘mreioswsg:hamddzscpbal s;_imaﬁsalt;f heréiﬁ é‘a‘hcbe LQséd & Pradfiéd e present

er i eks Col | ectively,
invefliod 508 as W fhefeopiically Hictsdospiisenbe ereiniareashisved.
be treated vvlth mul tiple cycles

15E%Pn? %ﬁ%e o heftg?rémuﬁ@?léy elfectiva dpsatis aghicyes] bysthefadminis-
tatibOEKRGITDLe SN DETT AACElop Ak BY PLAAY, o e il g overa

f ewer
timeyeeidd 106 aqdamﬁlvmk!; tvehepein Sect multip‘l/eﬁddsb@fhsuﬁﬁl APAUGRS, for 17-

| d d bed h
AAG B dehR pERTHs 1,508 nE/anE bistee mot sveeedics, g/ misi 1 one
emb@dhfrf%ﬁi :f%‘tﬁ'ddggé(;sgarg §d1%i$ﬁ§/&%‘é’& Pl CIeBr o%dem:ﬁ] H?seﬁgr%éé?eatsgﬁo mg/m?,
and ngqmcyfgf 3\/\iot4'dawbom€ﬂen aacth[bsb i Inenpthei aﬂb@dlmaht f@adoses are

w53 SE i b B35 3 b 5o ot o

threemgéejddyhlebut does not exceed 25,000 ng/m *h. In one
enbodi nent, four doses are adm ni stered per cycle,

Wi Cbm?éﬁﬂas%ﬁﬂ%' &Fﬁﬁ}éose bi@%( c’m:sﬁgemh%‘t BELLA rted in

0 4 days between
vivo &T%&Atﬁam 17-Adufpradrags. @netype 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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adm ni stered per cycle, wth two doses per week

adm nistered for the first two weeks of the 25 three
WOuIsK189§¢| e. Conpounds ot her than 17- AAG or 1FEHGSI0861016043

be adm nistered that are converted in vivo to 17-AAG

noefpf i iFestisih eretia teomaned Sinitisef Btk adansBation of multipe doses
of 1[)7%)&@%14 170R&, b1 i‘ﬁnodﬁigtoﬂ 1&@@8&(&'7%@%&3% éc%?thm over a time

enzoqui none’ rihg 1IN the subject. A speCI I C exa
peripd of at)lgashA® q@kad)vhﬁgem such?tnulltlpgd doseswesdl8in2ih RUC, for 17-AG per

it oA Y e b e

are admbib'ﬂ&ed bér c30R, Wﬁh%dd;ﬂ@ﬁb beingHeleagd 5095 d 28erd of 3 to 4
patient in -13 WO 2006/ 118953 PCTI 32006/0 6043

d%me@% eaghidgse. ﬂ@anﬁbmemhnﬁgn@t;mm@omanmmmmm cycle, with
twoli e dRPBLEh ﬁ%é‘?%%? 5 r'ﬂi%ﬁ*&ﬁé? e85 o i V@Ae@oﬁ% t

i t | t 3
whedhsfofhe BReSbns Srienn i HideC HidBin i scppe Sy ue o proues of 17-AAG
and 17 t86m F’&immﬂ#’é“rﬁlge fené’dmﬁﬁéb% &hénr%eﬁwf Mpﬁv%ltﬁ %hﬁﬁ&a%@@ncany

18, 000 ng/ mL*h. I n one enbodi nent, four doses
equixalentamewyt efia pemp@byzd that oghvertsgadfi- @A@s)rdémcj zatvmoaﬁsr

d.m#;i Se. %‘nr{g ghﬁgﬁﬂﬁlg& ¥ rele‘? &ﬁ‘g #D%ﬁﬁtl d zé@cg(f 1._1;6:5 for the sePechon and

preparitioniof seitabik amgmheanm tafb des®yibedaf SBerfiith, WOO5.
adm ni st ered for the first two weeks of the three week

cy aihe subjbétsin nbdiEo RERHA
scop e the use of pr od r%sﬁgyﬁ?&&r&fﬂ%}rﬁ&?ﬁﬁgﬁuﬂnét&ﬁmanya

humaa@ﬁﬁlwtﬁu@mggfr MMmhm&thﬂmethpéaoﬂhnum@hnM/tm bd'practlced

L T A A

AUGgonbiber PKiaad PDopdri@ctsishiessibet lheféﬁ?ﬁr ftl’ﬂi%@ﬁéular mammal of
nye procedures for the selection and

intergy MRS PAe: daESi torysmcaie Hoek Phesans e the art of
pharﬁﬁ%&f’dcgﬁ&lé oWk Ban 1%9(%?31 ?%éﬁuﬁ@@e%%ﬁhéa@l@f teon n factors for

treatment, for purposes o resent: | nventi on,
the spygiecal 1h§erest ’ﬂwmﬁy,daiwwexf, tl&uﬁéiﬁbdmlf Beopradidedad b&m Auman

e G i S T S o A St
mcld&iﬁé ot 8ndrR oRB{Y BHEw s M: %k ﬂ]hs%ﬂhn Apgu?é ﬁM %ﬁasﬁﬁ@ﬁf)ms of >

KTand PD paraneters erern

O%pmelmla,meml fatbureiypefcalcemia pedior kytiobbngliesigns.at s,
cattl e, dogs, horses, and the like). Those of ski [l in

t hin et entfodizpby ﬂﬁ(s&byéd:t(]ﬁb bédl dHAERsKI@ith Stagedll NBAGhdeY the
.determ ne the i.cabl e converS| on factors for_ the
Durig; géﬁ?%%fem m@w&&bﬂs ongeF Bwre 9f thewseyiptoms: th@mﬁstqualue <85
ng
oL SIS S R o TROGE, B 23 o e com
ponent pnoducigmaate (G stglne & 7og/dM\11gA vahed = dighd); B&a:edbnesapreteﬁ{ >12

o724 305, RleoRE Y, ohe ik pashesnipenpied 1t Siage b MM based on the
InterBMRBAF Hag BT SsteRWISSY sybiéh, G/itAQBAm) RYERRE B-2 microglobulin > 5.5
g/dL.

In another embodiment, the patient will have been diagnosed with Stage I MM
based on the Durie-Salmon system, wherein the subject does not have Stage III MM (based
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In one enbodi nent, the subject has been diagnosed with

Stage Il MM under the Durie-Salnon system and

exhi bits one or nore of these synptons: henogl obin
WO206/H82538. 5 25 g/ dL, serum cal ci um val ue > PCTMIS2006/016043

advanced |l ytic bone | esions (scale 3), high Mcom

on SR8 e BEREHEHE8 Bt G Y B B o0 g
syrﬂi)ﬁ‘oﬁfsﬂﬂémyg,ﬂbbin vali >S1Dp/AL] sehafi chioRin ¢a188RAS8HaMIL! Bone x-ray,
Stage Il MM based on the I nternational Staging

HO%%@H? gtrusgyre {spaledbhor splitarydona plasepeytemefonlys @vM-component

A R T
patiens evill havet been ngneseSaﬂ/lmsltagé’ HIMM basbé bR e 1SI96s g&%ﬁi Qhkrein the

do not have_St age MM (based -14 WO 2006/ 15953
8 %ﬁ%ﬂ?@éﬂﬁ%@&% Wt(h@eéepﬂ@@& sysigm pad dags natdavessrum

leveR£BL2 AR 19&11,1985 aﬁé‘éﬁﬁ%@k gfs 4/ follow ng

syn‘p ermg Serum cal ci um

I b
(scHfE Z‘a&érrﬂ%é g?fyfé"ﬁoti%g{ Bl ”%&?%mo%%& cifiing sigos or
syohptomspE VEVIE an aeoa;tetc levelrofisatuen M giGter(sueh 5s 5 3%/@12), aiu%\r more
[dL)._1n anot her enbodi nent, atient

thavﬁ p#}eqfébéc%m aiM gampledram the subisgieare plasmamﬁacln @nothere

b o8 A B e RO i
least G0mIn henthéraspdct, ahamsm@ pitich i8 atledst 504, B0%20%, 30%, 20%, or

m n?: anot her enbodi nent, the patient
10%, ﬁ’ionﬁé‘\?%ecgﬁé gp&h}?éﬁﬂﬁpa‘%%lsf%ﬂqaéw g 2ePihs or
ngtoms of, MM an el evated | evel of serum M protein
(su

ﬁh%peptlsalbf @ﬁﬁecnva AegeH IcAAG, 10-AGor aypodmg or kisher 17-AAG
o leﬁ%bsls lﬂfen an ot A%bé %ﬁ}{ﬁm@#&%ﬁf# § 3%1} o la Dsm“?’?] gver one

tredﬁaemtw&sllcyo ﬂmrsilbjenaﬂla'ebmigatabmt (aHRéphpaitictrBenl The E¥rapetitic result
ect, the KPS of the

cangygtqqaéﬁﬁ‘ %a??%q/&? Iglgg?erég]t@g@%; 5%;5 qftﬂ;xg canye issbmyeder stoppegl for some
pen1oﬂ o‘f ﬁﬁ:eaﬁzpé%ﬁﬁe ;%attﬁﬁts Eﬁ%éi‘éqehﬁ@r ft 'c f:oe b%ngfthOMat@On of MM.

2, herapeuti c Iye
In sgmem@nts,‘arth@ap@mcaemmﬂm ach1eeed h'ah ohé triéfment byclé. In other
is a m ni stered at

A 7- AAG 1 hat
petig X P PaT Wi B eshicyfad onbiadier RMEPLE G1R16S elresbigents. As
thoseWisRitllin thiddrt Will BSisredRR
ot hersapelﬂtl c resulﬂlgﬁecan%oﬁv‘ﬁgteﬁ?ﬁg%ﬂg%& o Hfaﬁce E'H&?everyMM
patigntygilleashicypa dreragentiadesolt. t he cancer is slowed or
stopped for sone period of tine. In sone patients,
t heAs imgedhgteave] in anesibiodinaent fracls treginehtcyeld Withae ineks n other

el g BB Bl oo o SebLle b 05 wes (or
one RASHONéSlong ab AR' eﬁﬁﬁ;‘ﬂe‘nﬁfA RS &r dﬂl%l‘ P %@Pﬁﬁﬂet?ﬁlﬁscnbed

after nultrple cycles o at men
herein prejachigvedy a"harumt\duosé em;ﬂpyubmeﬂam cyuhenisvadininisteegdeatdeudt once and
tlent w. || achi eve a

assur at _.ev,
up t? % éﬂg%@f‘ﬁ per s &?qq cycle. y;}{calﬁM the ose 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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As noted above, in one enbodi nent, each treatnent
cycle is three weeks. In other enbodinents, other

WO 200641%9%6ht cycle tines can be enpl oyed, such BETAHN06016043
four weeks (or 25 one nonth), so long as the

eqaul val ent, AUCr ot ai. .or .ot her nd r ters ]
it B dperiseiBiatteg fodfin L e SR Sarlstong expte, with
dayi IN'bei@Ethe @iy ki firSt @ddBiTUdLiRIsRERt | east once and wup to

ei ght tinmes per treatnent cycle. Typically, the dose

I's PRSI RAATR 4 Rst GP{lottﬂlcgzﬁ $hanithé nfa&ﬁﬁélgfﬂggeéﬂ)le dose

5 %l e. In one enbodi nent, he dose Is adm ni
‘M

"0ewhishb ey bé defired\se Hhesmaximunpdose at Whichdedsrikant tvoyad fewer of six

f. three we . _For. anple, if .one,starts .a cycle at .
sub s GG B A el of S tefit operifes SBiraIoI0giE o7 Mip-Bergatologic
toxieitp ek Ridk ambhbISd dupP&iSie bare AUBTRALTY, IEMORRDT 19LAAG

twce in the first two weeks of the treatnent cycle

adnypygtereskis gawal fyor lass then the MERKPrefaralicthe amountf 17-AAG

. =) 1604 di h [ \
RS LSRRy 5B ihfoos o
nonéealatologic tidkicitla Prefedably the MEDAa )b 840 infghn® Parsdosk S

adm ni stered. Each dose of 17-AAG is a dose of not

MO rEhelthérap sufiSallipedirstivt YmbRhteiraking #6s W-AA'G"BP i)/aA@ﬁk & Brodrug

can be defined as the maxi num dose at which | ess than
of eithgy iptheramount et, aftgr or® aymiire cydes wichdgnistrafianiie aceertiante with

. , . ' h i - h | ogi
s R S E SR02 PR 2 li
respBngf (MRY) lastablediscas®(SID) edndlfor\Acedurtloh Bf Sdr@m@fonotlonal protein
to or less than the MID., Preferably, the anopunt

|
(serigyl Moprot@ie). osarpdicipe pEplassa enls inea BMoelshe ibjees 4Blags pial.

u 0l 0gi 6 0
Lo ot e S B AR, (PRI Bl b o gme vear,
or s84fal ygdmPinpar echibsdimehf) thdadrhinéstratiendl TRAIAG edsiRe1n & €ecrease in

amount o nit. 17- AAG or 17-AG or_ a prodru
serufl{ i e M BRotsin i ¢ ; b

A g .of
e h Bt plasmocysasis allgruiogrofppimia pliewatiosrof renal
failuR6l 1BV it 62 B etddiRRED HABE fed‘%tzc%ﬁ 1etHafioh BY ?ﬁ{c't%e lesions in the
results in a’conpl ete response 3 a partia

MMnasigein freoreRm)bodimenitnsomed patientspatl et feldpse fransa 6F e will
di D ditjion, a red iqn of serum
expeﬁi?ﬁ %% %ﬁé‘\%‘:ﬁ&&%@’ﬂh I eg%pgﬁssfwrbg@alg aﬁf?seo r au reducti on

o1 The S5Rns) 1A A adiiniigsed in 4yenale ahie dosd agp ranardfprm T to 340
mg/m’ PE&doRe. White @ls17-2 AP I JaniniSte PR AL aégﬁ’ %o?'g?vo ouPbf every three

several years. |n one enbodi nent, t ration
weelesf, theanmAGt oEEHAAG adminidered emnges from 298rto 4@ ne/ar per dose. Those

or B B PN Eh o o A 7 £ s
17-A0 B%lﬁ@dn%’daﬁuula’%élﬂﬂ% thEQbKeE b@%&h‘h@ifé@r&rw-}éﬁ% éné{d' tfie

bone lesions in the MM patient. In one enbodi
molesyles weight and rlative bioayailabilityef ¢hef prodmg oER7eAGWi | | 20
experience a significant delay in the progression of
t h€helinsdmsef ththiaveartionran afso bé-dédtibadl i it 6f $1@ anfouat of 17-AAG
uni t dose can_range from 275 to

singl 340
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/mz/treatment cycle.

-16 -



10

15

20

25

30

ng/ m2 per dose. Were the 17-AAG is admnistered tw ce
weekly for two out of every three weeks, the anpunt
of 17-AAG adm ni stered ranges from 275 to 340 ng/ nR
WO3606/1d8958. Those of skill in the art will repogniszens/016043
that the unit dose amobunts of 17-AAG or 17-AG prodrugs
f can cal cul at ed féglgthe doses

25
o obF Betidiabiis, i o580, ne Al rrefoR ob (e aikvisrg ronce weekly
or toict wedkdy. Il Onb eMBYdleabbt tht )he@fodtdﬁhé)ﬁﬁ H)Ql ﬁiegrhérn%éeutlcal

The net hod of the invention can also be escrl
formulatign i admimistared intravmousty Awige vedkiyrfos2 sveekis gery 3 or 4 weeks. In

one éh%tdf?%ﬁtsﬁ%% ﬁ%-ﬁ] zﬁgrus qter%%p@%qqgm qf%?déqa}t%gég gl'e!\)ént or

amelivoata trewintdnt Beatad tdxaidds. &u cibafiRent WEdicatibRlse %@scnbed in the
en‘i%%l ments, the anmount of 17-AAG adm nistered is at
examplesibelowi. dp opeg e@bS@Glenh@ﬁthﬁmGﬂ@deéhﬂ inygntios, thegdwinistration of

e P R AR 3 s o0 g D pact o
andahmeyqlmtmﬂeys 3 ewecksnil TAAG K \typitdllyBeadesiiRebrSEDY irblaviitis

t hod of, .the i.n tion, the pharnaceuti cal
infufign {AToseH 6k 3 Periaiod 1030 G0 T 08 20 umItgs. Far p@nqmsewyabody

surfhé¥ aréa VSRS QY SR (RarfS 4 f‘n can'be c%ﬂ:‘ﬁla g?@él‘llc[eov%ith the

t he pati ent |samn|stere retreatme
meth@dqchemamsmgrarﬁammmmoé‘zwm tnment rel ated
toxicities. Such pre-treatnent nedications are

dednhuived clinichhigials@fagnehold of ¢.inVdntiBAAHE fﬁlRﬁhﬁE BdmBfistration

thei‘ge od of g]elnventlon the administration
TogIPNs Ay EJicen prumteysd wit %r@a@@ng)dosalmang taxigitr ¢ aLTé’ai iroany

treaflég)baﬁent“ﬂﬁgm%ﬂﬂz A&és&g nlind Cgt}x a tr(r?ﬁxlllg ‘é’FglE}y Eg/r two out of

threg meeks/@raysd, 4,|83fand;[lb,rwlthmf:ytﬂedmamfamlays)od of at |east
30, 60, 90, or 120 m nutes. For patients with a body

10 Amndiedsbove eaftef 1B G igadainasterbd)ake %aj%r E’E?eta%@??é ["8.AG, having
can be cal cul ated in accordance with t met hods

anti GapGeF ACHIATSIIG 1t ONEASALAPREXS & the subj beto| T B and AT -AG are thus

TN —

The therdpsutical heeffectige dassant idosihg l‘@uhax bE171-WAG i dne thit RA¥ves an

Areq R G LA Fuin a6 A G andiet T ’lé!? ?%Q&t?& dadseibd herein
Vatn()ﬁ.)siﬂtéraiaeut‘f’t:.etll§’ezfi%!i\ijve]cﬂ')s?L rH m n| S 1stra Cff%l]l{l%lélégamples

As noted above, after 17-
belowaTberapentishldy pifective do@s ahdvlns:gg r@nnen CAITAAQR @hﬂfvsr W—AG

oWn I ear.s t he subject. 17-AA
providha g Bt SV euti R BiEdiep bedespriesd ot gmisnfaicomenal Bl Lie (5
Cleatdiee (OE); 2B/t VoIBROSE Distrfutib e
| nvegt | %n The t herapeuti cla{ﬂlﬁi/ﬁg% ect \?8&@%6 . ste(?dy state (V
and/%‘éas}}g regi men of 17-AAG is one that achieves an 20
Area Under Curve (AUCtatai) of 17-AAG and/or 17-AGin
t h&he thsjapeutiabentéis fromhihel trostrentimethod 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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Various therapeutically effective doses and dose

reginen are illustrated in the exanples bel ow
WOToNs133988it i cal |y ef fective doses and dosi ng rPRPQT/WSIN06D16043

17- AAG and/or 17-AG provided by the present invention

nnr%@ﬂ) Ak AOnREcHRARE. Iﬂ%%fi)rqént ﬁaﬁ@w%fls fiRr18%d1 3 thdaefunk pfdfein, BUN,

. (Ol earance : for Volune of Distribution
or calitrm én ieipatient: measupibafisr 8 pemdsaﬂlyea@naut@n@‘ﬂzen Gspared to the level

or 018l Wprd sl BALS PR SRS bR 0 oo

Sertuf ppoBihs AfE Frotigcthst, Abesmefendth devdled Ikdels ZBthelserdn, indicate the
weeks fromthe start of treatnent. In one enbodi rrent

subject Fikfest o MM Sveh serumyRspietng nglidss biiare nptlingited to, serum M

[
profe i gk e SN SR ief o 880 P lE 6 B otal
pro®®h.r eduction is at |east 25% at |east 50%to 80% at
| east 90% and 100% The reduction in serum M protein

carOfaer %fa@éﬁﬁ@’@éiwﬁfscthatww héhievad v@@th@?r@é@tt i@éhtion include one
el ectrophoresis or -17 WO 2006/ 1189

or npeey oE o Bewingn d@reasmEM msmqs;ﬁtqsm aliayiasion of saemia, alleviation
of r%%?l‘fﬁfﬁ}e aﬁgﬁﬁﬁbﬁj Bf 111 hﬁﬁze ]; retdnalosh? éﬂéoflgcio% c?tl 191.‘10 bone
;. or ep after a

crum ALTent . measur e
lesipues: iAmdthef ther@a'am%héneﬁnii ahlimprovemeat etthé EPShf thepaﬁient ¥ 10% or

th erum M protein, BUN, or calc:lu in the pati
motgel apéaﬂqrﬁﬁ (2 @Praeg O'torce @ AT S0Vt meRep ABP R CEspgatic
benQﬁt%ﬁhﬂﬁ y@%ent"mﬂe QCG%J thé Eatf‘épfﬁftl %? oY, %\fﬂguc%&% or more.

serum cate the ect” su rom

Serxagalgrég;a%tlgfoftﬁgh il SV Bo o il P o S1ag 881 -

own as ser um par apr el

tologitdbrmionrhrglatdlogic noxitity Menbdbgic taxicititniode avpfd@ﬂ éndiude: Grade 4
benefits t hat can be achj eved via

neutgﬂlge%%% tégrgﬁaﬁaf oy PEPPENHE PRRr Erade 4anens: Nogrhempgologic toxicities
mclﬁ&’é lBY-"Gradd %ﬁ%mat&oﬁ%&k&?ﬁi@%&ﬁ ?ﬂcﬂ%’@%ﬁ&\’éﬂ@r&&b@mn alope-

anem a, alleviation
cia, ahblsmaaandzfor fafigim) peaused, drmhea, amizioﬂ wmiting Bd¥radan B (despite use of

e s AR AR g i A A o
week@ &/ﬁ@fo prBl¥nged %c(?&%r ORI £drudQefafh 1HRERy. THIZE Of sk irfthe art will

% or nore her therapeutic benefit is an
recqgnmeéh«ai rvenou&ibxtcittms BE@OCcolr inhsapesr patienthihe methodwfithe p@sent

f the
R Tt e e e
TR S HE
caué'éea&itdhgﬂ?}rlbcﬁlc U8 (ﬂké @fe?}g;%ﬁc ORRMAal Qg(z&t{ongcﬁﬁj e 4

anem a. "Non- hemat ol ogl c ies inc
admBristered3o pmehtewmeduqsgh@anaphylmttwrewmemch@ @doratldme or

oo, 1 EehBa k. 0 Fn IR ot bons o i neialtie. o

( d ersh pite use of
e 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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maxi mal mnedi cal intervention and/ or prophyl axis),

and/ or treatnent delay of nore than 4 20 weeks due to

prol onged recovery froma drug related toxicity. Those
WO@PO6sBISB in the art will recognize that varPEWAIS2006/016043

toxicities may occur in a cancer patient; the nethod

of rRmOFERE prdsBivahtd ' Sl Loif

redgggod or§el i r%ér?ati onéngfB nte ﬁ[gy%g%grté Eﬁ% g Fﬂﬂgh’véﬁll\mwho have

failed 2t lepst oBe privvintiecancer fhérapyregimen, thdt if, evertediabfRy or relapsed
i gh cause an

i Lti.onal ¢ ound that, m ght ca|
ek a%@'ﬁ%@e ?glgrc?rfudﬁanﬂﬂi tgg%@e\% f‘ﬂﬁ’b’rﬁgr but ag%l‘él‘i’ttl%llﬁ%ﬂ to,
monsttieapy | egent e BHE8bi : .
red ucgy t(?gegz n%glh I ;%t@l) c fae@?:ltﬁ?ﬁﬂg%glﬁg gg ar}g) H%ng treatments and
ant-ggngen agepis: demaligseisi Rigay cell trassplaniation ihalomid®, Veibstie®, and

L T R T O T —

I nventi on

(MPye VidY ranmlltylatitie apant ettt iR 6ovnBinatie Wit olifer é@ﬁu@i such as
her in conbinati on w

o C‘L}??-AG or .(%@rodrug,of eit :

yelonhewphpmide s cigpeside epwinaionspf eppaside, Hexanfetiasone,

doxexdighe, Thalom d(r), Aredia, and Zoneta(r) or 30
Revlimd(r) (lenalidom de). The other anti-cancer drug

e P RN stE 20 RBp B A Eh P PiaiBatmay Ba ol ygeht i practto of the

pre200iBY ditivaE3e REll koA 06 HALEQHAin LW,
ap_be used to treat Wéﬁ@gﬁﬁtﬁé@wﬁﬁgﬁ%&gm

: o
and Pagans; Moslurls MankilafiDiagnosiie pus LaterstonRests 20 fick, Mgsby-Year
BookEI00TR4hd Thllits & ?el\rf@f’faﬂo?zﬁ&%ﬁlﬁe%{ %gﬁcibé)lroﬁlt ﬁgﬁgg]’l 300bs et al. (eds),

refractory MM These prior
Lexi-Rompdlnc., 3001 éeaeh imorgorated Reteinthy ref@éRE)) %@éﬂhapﬁﬁ lah@ 686 lambda
e

. ent therapy) or conbination therapies of t .
hgh?%?af”o%nﬁam’fa%ﬁf HeSraEn sap bemgasuredsugteg:FreglieR( €The Binding Site Inc.,

Birn@ih?ﬁﬁiﬁ NefiAKin cell transplantation, Thal omd(r),
Ve caofe(r), anga&%)e

viimd(r). Chenotherapy includes
t | ' I OR AR d dni i
B B A 108 R S

cancgpedynpramil petc Muséfubintthe maged of the prédéain@sntion can be formulated for
| us_ et oposi de or conbi nations o?

C h 1. d s ] )
adm'f%(% 'agg‘.‘ gs , Y%&%‘ﬁ%@ﬁ%&h &n a syitpbls spbidor fiquitofopin aSged@erinaro, ed.,
R ; b |

emnRfor THO SRRLS etk Riize thar aby2 200Hq, TEibpiionl yitioms &
Wilking3(#03), dnesmporated diertimby yefaishdd. The APTea@bé co&ﬁ?md@@,rfor example,

with ')i%gﬁ% 1@aag‘ﬁggﬁ?gg%lfyaﬁig%ﬁé§P%§P%§@%%Qﬁ%&ﬁ%utme@ulsiom,
suspéisivns, GHRF ot fdRs ARBLIR f@%@é@ in%g%@%r’gf Xdﬁlliglpsttrég% Pharma-

Handbook, " 5th Ed., Jacobs
ceuticglly accepiable camicrs inplude potentmdiother eirfieds wuiteHl€ fRRME€ In manufac-

: . r | ambda,.15 |ight chain . . )
turing pRP a0 e Bk Bty e B b epin hickening, and
coloritigeagents erdy HehixedBi nding Site Inc., Birm ngham United

Ki ngdon). An active pharnmaceutical ingredient ("API,"

17AMABT udoful ¥ th® hidHHod bt 11 i6&nt B Whay 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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cancer conpound, etc.) useful in the nmethod of the
present invention can be fornulated for

WO 2e6i1if983 rati on orally or intravenously, in aPGLII$2006/€16043
solid or Ilqw d form See Gennaro, ed., 20 Rem ngton:

B k. Pharmac 20 . .
et of {F9575 L B AL o aitraee MESTB s Hibsr prataggns ace
esptudslbi duitahlelferf the dokivery 6D e7-ARG 6Aindlker ¢ Slativdlp dR6lubleOAPL.
exanple, wth a non-toxic, pharmaceutically

acCEPAAT San folftiilafd if %k bRURMn Witk vEShitE 68 PEGglated derivative
enul sions, suspensions, or any other formsuita

thereof. Generie anpreachpsiodarmalationsavittnsusheseipisnts amhdeseribed in Quay ef al.

d oth
58338 3 B AR S P 5001 o, Lo Bion
conmmgemmar(premaﬂlz (e thaad % Qv VitBmatiBiok b PEGydat¥d-vitdhih E is
eni ng, and coloring agents may

abilizin thic be
addgh b cHARARE ASFPVed (o e ABraoRsion e e fomilatadfor
mtrg%ng@sr&?ﬂr@ﬂrﬁﬂte@ﬁf&%{g;’s%%ﬂ ﬁjl es, hanoparticles, or

nanosuspensi ons protocols for such
A Bl o RBfe APhormeslichl R Brink hagfa in the prosent
metli’ditafmfahl}és bcap@iatdfy IDDAMPML lipdFome Netis RI6r fobP8D) hp%@gmes as
in Bosch et al. (1996), trod&1996 and Bagc
drug deivary vebedpsiarg sl lmwmsm Suiahig prasecoly adap@&ﬁ}or the present
ok HASEA0E 05yl Bl 1999, SRR VP4 R,
Rahdmlnle#ei ¥19965) i'ti'-péélﬁaml and by Senntag kadl (m)loy) fon spdnuﬂb@ mutatis
r#tr]? AAG caq Lorrrul ated_in an emul sion wt
mw‘% i ihevagion PE%} atrady Regtsed it upl formpations, pltgénleatxdalchohne
and @B%%@ély&&-&eﬁ%%eﬁ%é?&@yl"ﬂfé@%?&ﬁﬁﬁl dé%&ir(r’g befetihg al%;r?)teworthy

descri bed ert et

Solgt s AEet - RA% SOMERPY (R0 bty Ped GHARNScapigy materils

to pm’du¢e a kfnghmr nnit dosage f&lﬁ&(ﬂlla*fﬁgi-d\tpérﬁlﬁﬁgﬁulﬁnl the sl treated and the
is.then renoved to forma pre enmul si on

an
Pm{cﬁgfﬂlf‘gﬁ of admpisiyatign dipregamplens fosmpalabion forinfayanopyigecomprises

b8 1SN s AR D Ay ety
aboutedt Iﬁg/m]], ;md h:(;me prafieralplyabenti h@gné/ﬁ&IAAﬁrinblilmﬂﬁnhﬁons are
typidalli ol Seaecfeabotion b nd abone 38 rud idh i % bentiomerD,

norn?i‘:ﬂ?{*.QI‘in’?E*3 b?S %Qfex&B& JONRRAPrior HWS%”H M8y MSaHER, B Qﬁlﬁuon is
descri bed by Boni et at "(1997), Straubi nder et at

betweengbgut Sand abputhliPefoldet at (1995) for paclitaxel and by
Sonntag et at (2001) for epothilone, nzutatis
naln emziémbodinentef thamicthod off theiitteeritiona) 17¥A§At@1slﬁﬁdulaﬁd asa

phar§iEuteR] G FEBH e fApmSARI fridn s digolved i a vehicle comprising

e ) 5 A e
oil; @dr(llll)etthn‘dtcempalhmt sd:lectpxi‘ px@pybnagbfcoigPEGcBOOuBEG 4005 glyeerol, and

com{nﬂggg ereofal hd dlsglgselgl m%on et alt&805s)u bj ect treated and

Another formulation of 17-AAG that may be used is one based on dimethylsulfoxide
(“DMS0”) and egg lecithin (egg phospholipids), as taught in Tabibi et al. (2004). However,
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particul ar node of adm nistration. For exanple, a

formul ation for intravenous use conprises an anount

of 17-AAG ranging fromabout 1 ng/nlL to about 25
WOrg0oN1895pr ef erably from 20 about 5 ng/nl, andPEEAES2006/016043

preferably about 10 mg/ mL. Intravenous fornul ations

|ca di.l,ut e ut 2fo|d and abou

beclf oflol R BhakeiBhipteh 5F DA AT Sdbs i faverse Gpapgons), sus
forraalatioms ar® les@%(@di&i‘éd tasethe DMBO0RePbriel tarlgBt HGEin, | N MRNY
i nst ances e dilution is between about 5 and about

10 G@ef forhi1Rid8s Pd}fif?%ﬁ@”th 3{1 asrf@togggmh e e hi¥fhod.of thei invention

i nvention, 17-AAGis for rru maceut1 ca
are deﬁcubacbm Wi et tla(2008), Ebmpr b .(2@41,Mem &l (2606); Degui e al.

md@ RSP E BB o component that te a S
ln%et hﬁ‘f'y af’%‘gi”@gswr 2¥R @‘Pag@‘gflﬂlﬂlll)lé%é%@e diptsd dgbprior to
ad“"ﬁ%ﬁ%“‘é‘t WARSRHIOATE O (PR Dl H6ba ARt FHOB 95§ it strile

WEDhRilutiew isiperfosmed un;dem nmttxﬂbdﬁaseptmjcmﬂiﬁqﬂss'ﬂﬂxé fid] déuted @rug

proéué;u ﬁ?ﬂce%tﬁ%ﬁo ,8,}% ( ege%cﬂquge p&%l LR %d)at)ng@L such as
rRuhaAte (52)’1&% g%f ain

appchar z;c%gfra}lﬁgtalscs ?%%?75 O (o ?rox%gl;&tﬁléﬁt “adverse

f f t
IR S L SR, PG o
othefr &YPI willmndthffem’yvdimamﬂ drig grddoct thédbersdiedd thé addiiture bag.

\Pe\ll‘ﬁﬁt I O% caﬁﬂgﬁtgg ggygé] oUeltcg]@lg% 31! Igéééllotog%d@%]s?@g}m set.
Prefé&@ﬁﬁihe FHAEMAGABEA fSitmBhtion| %ﬁ)t?%e dﬂlﬂ {i&gﬁﬁ{)duct, is pH neutral, and

mbadi ment, the pharnmaceut| ormJ can
the nglmtmnelg h}:penmq «’drapmeIIaaj:ﬁliyrﬁO@tnn@d;mdﬂaemhahm&t@.ﬂbdtld‘oﬁﬂﬁﬂaﬁon can

be st 44225 B B igHP abi bt R ol bEte rems tpoom

tempagntd rict 6 dirhb@me and BRenfis Adtedds bfy' ‘g@ﬂléjlhk‘&'smﬂr Rﬁgf&ﬂutwn the

concentration is, using 17-AAG as” an exanpl e
druglprgéuqyg]pqﬁld stghlerforep fo Bb]rwlﬁaafetloym]iemggrature (at a dilution of

)apprOX| mately 2.00 or approximately 10.00 ng/ni.

Dependl ng on the BSA and the assi gned dose for the

i PHEPLaseh By RS Bhingtsh drbed n BoggaryJaien S detl bove

is illastrated w'tRe RABwWingdBxaNsied i | | can be cal cul ated and
errpl oyed to account for loss in the adm nistration

i th.

llgxa FMAcoR grinulation in
0
_g'50| ution is hypertom Cc at appr oxi matel y 600 nMosm The

ph Qn _can . d. at
b PROBAEHE Elort B Toal i o o B ViR ety -a00 was
admmmﬁmredl 4 ﬁﬁrﬂjuldtﬁimﬁmphwdeoﬂ@MSO Wwith Gggbﬁé#hﬂqﬁ&@(ltahﬁﬂ et al
nznég by gentle inversion. After ution
2004 and 005). 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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drug product should stable for up to about 10 hours at

roomtenperature (at a dilution of 1:7). 20 The
WOBPaa$AS3 i nvent i on, havi ng been described i n BOHita2096/016043

fashion and in detail above is illustrated in the

oL B AR i, FOPTPY AP s it i
values nere alko sindht fordpomvsfonhuldfiodSAG i N cancer | nvoI ved

trials in which the 17-AAG was 25 adm nistered in a
formul ati on conprised of DMSO wi th egg phospholi pi ds

A W R

Y T T Pty R

pasRdafici MUl [abbelevd |Penused i@, ghe cr,aan(tﬁr@l t AUDy..o t
reported in Ex@@k@ 4, each f(gé/miﬁ)atl on 1@13%@13963 (lrs)

)
nrlm hl stere ocac (11 “I |/n|
I

T = 1 (J.Ilu '-ru

DMSQ/w%)lteﬂnbeagl eldogs 6Si x dbljf’sEZVeca vleQi) t he 3.93#épkg 2.0
dogs, receiv th /kg ,

Cre%‘?’ g%%% %O de3|lgn so%?hat e%iﬁgdog recei ved ?otsﬁ 1.9

DMBOY/¢gg latithims. Th2 resul ts, sudBhal2zed DQ58he t&B#E81 2.1

bel o

Cremgpn] ‘g@aﬁﬁho‘\{vt gh? L%t Bcl\elsg grmphg%ii'@bggggpws%@%ﬁw ° 22

PCTI US2006/ 016043 phosphol i pid formul ati on. Mean AUC
iswthin 20 C,,,Il, Tnmax, and elimnation half-life

Exaniple s VEreatmbsicofPatichey with Mill@ld Myeclonizwitht17eAAG
Tabl e 2 - Pharmacoknetic Paraneters (Mean SD)

I:0 r'Thel rﬁéth@dl o8 énveRioh whk fa8i¢d Tian oﬁé’ﬂ hbeNKBE esédlaitﬁlg clinical
rrg/kg) /m_) (ng-h/m) (hrs e0|t &
trialy T8 14l W6 dg9gnag 19 cepablisTidhe, adunists infusion

R b AT P o e v

desikn@bwitha d?bsé.?-esdélaﬁng opinpornt infwhigh thendose bf PAA AGtveas\escaltated
I\/ﬁéﬁgle2 vvlth 17- AAG The net hod of the

from 1y ted in an open-|abel, dose escal ating
clinical trial. The trial was desnﬂoed to establish
t heDimase sesparEeAREuaions e perermsd folloving sypriwogsyeles gh

trea él#kﬁ%r%paﬂl F@/ éveh{l 6 %({eeﬁsgl ’f‘ﬁ‘éjdé'téxg’ﬂél thr gcgﬁahﬂg:ﬁﬁ%? Lfficacy in stable

or réb‘psﬁdlﬁg paticits was baaod on ebjective tatrior hsseisencdtssmade act@rdioiGo a
s..escal ated 1o from 150 g?/rrﬂ to the MID. D sease

JRyelomp IRSPPR SS3REFREIY 8YSIhned fol | owi ng every

two cycles of
{aselme imaging-based tumor assessments were were performed within 28 days

prior to the start of treatment and were reevaluated every 6 weeks (approximately every two
cycles) thereafter. All patients with 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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treatnment (approximately every 6 weeks). The

determ nation of anti-tunor efficacy in stable or

respondi ng patients was based on objective tunor
WO2804d8%58nt s nade according to a standardi ze®CRHUSRENGA16043

response assessnment system 15 All baseline

i i ’ e re perfor .
(2) BAREICHS Jaaf el bRl R0 FORE B Bl Byl v RAca AT but cid not
necessadly lewe aleasirable disesse, Slthungh diseasehac o HBdeBebn AYREMed within 28

t wo, cles) thereafter. Al patients with respondin
days BRigT @?‘w’@%ﬂ%‘# IBREUCHE (B) EstanT] et 12 GWﬁﬂYWQ e¥gns of any prior
) e [
chel e RS ity irafiolifhanly esbivid o NOT R S rae <2 and 5)
hadBhe fdlostinglaboraid Bsult? &ritBhar @y loif MRIA LG RiinisRstion: hemoglobin

rmacodynanm c. (PD) sanmpli ng, was obt ai ned during the
28 %ﬁsﬁ‘rﬁf’%%ﬁp i )U@t 3 HF%/X 189 Lt plateds eomntef 75 x 109g/L, serum bili-
I 4=l .. S8ri o r eve SAES) and/or .
ribfY{ 85" Ph 156 B hud (NG AST R LR A oY AT Sy restinine < 2 x ULN.

collected. MM patients enrolled in this study were
sagle%i & Q‘i%afﬂa?ﬁ feeqrains toetgg KPS Rerformancesyietus seadpand criteria as

deséritREaRT 618! PRkt Wi e?@l%ﬂéc{ ﬂ@ﬂtth{ %}Ju&}‘? {fﬁe%deé cdntltion such as

patients were at |east years o
pre-2usBnA 1BUGBIRCPdgBRUGE braSRading redeat cleenitBerapy, and so forth. To

ce statu f > 709 3). had histol ogic
be L RTBAG R bR o Stk cba b Sondions
| t hough di sease had to have been

e di "
o SARE S in By s oo a8 i s sy
usiig Mo QY Hoev bl o prd proBR EEVRER o] 4y DS 8d the afinity of

events of any prior surgerys;

bindingjargmhtkugyy. Patient$ whd aterebifivinG BEATEs (hat 2@ 18bwata¥e hishly protein
Il ow ng | aboratory results

. and. (5 had the.f
boufd ‘{Vﬁﬁ%ﬁuﬁlﬁhﬁg;&%g‘we AicelescRiaring wiiacroie Hethsdrialplivirro studies
implicale ' i
ol O Sl il f euhOHLE IR Syl BhndlyMiFat o o
formph deme-dmgintergetionostudies faveipen p@Torndavith 11-NA@aod ey that are

ta] ek <. UL at i ent ed accordin
subofrafe thAtbfrs S ifadeid O Rl BadlFARa MiilS thelf feporgontt-
indidrtlisré 1t thedohconTieddk selof einhHdabion it F%AL&@Q‘?—AA%&J‘&M with
Sty

y i{), they had a condition such as pre-exi sting
caution ip somabwgtion,with drgs thatigrealse highbydirotgin bamnd(e.g. warfarin) and
; forth, Ta be eliqi 0
crugf RET RSB Rate MR bPlilier 7 puSiEonadsD A4, Hormonal contra-
ceptivesiwerel nog seddn metinténcoTehil dBeariAd otesitifli ébd e dih Meifal. No other

. ound in plasma (approxi mately 95%in in vitro assays
m"egﬁaﬁﬁnﬁ Gﬁ%}ﬁs Wrgaermitied \duiag the @@ﬂp:ilsrgmn of the studyt o

which the drug binds and the affinity of binding are
nofKiasssasmentyinclided thefollawingrtestsiBloodysamysled for db@tmimpation of

ghl tein 15 d, bj.ect ed t
U ke U A
lowingvthé fiest ahd et 17- ARG i h GG f
ollohing b f P450 e&%ﬁﬁﬂﬁﬁ%ﬁ%%@ﬁ 1 tnd9Y), The total number

tochro
of PI $ampley ectgfl (s ¢pRrgximatelydd Oinsh of whdleddodia(7e8 tabtspoons). If a
patieREdxpefidHRed WpBEnﬂilemgﬁ'gﬂte%@J&é, Al Hondl B 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

(D

vacuum tube containing heparin as anti-coagulant. The blood tube was inverted several
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substrates, inhibitors, or inducers of cytochrone
P450-3A4. Wiile there is no contra- indication to the

WOeB6tasass ant use of any medi cation with 17- AABCT/UR2086/86043
was used with 20 caution in conbination wi th drugs

. i . ot ei d..(e.q. far d

i 5 R L RS e B i

catlpferovdsnsad fRbiEddIBectidar therfhlid GOIME catheteERhs M&ﬁpl‘éﬁ:!}e\githdrawn
e

.nqQt used i n of childbearing potential enroll
Pn‘?r?ﬁc’ F%Fi‘ SEFpPag co %%1%1 #ddiscapded sPlagrae panples wekericnt o wet ice during

o e L LS OGP i
at —g6p Plasnfaconchmtmtionseft i7eAAG andifs pimaymeatabolies(s ¥ wére @asured by

f . nt _conpound and its primry tabolite were
a valioled TioBR RO BARLY 76 fhorEomBlsy et FEepPaa), 1996).
adm i stration The total nunber

nl (Da}/ 1 and 1(1;). .
of a?&ﬁ%‘?%“@ﬁ!drﬂé&eefe lowingdpsis: dlierpgewrsnce ebsprcifisftoxicities

(e it} idn &n i c | (g
(o 2304 ich ol RRIBHRY 0 kombarell o BR geBithera o slgprance,

EXPOYIre, @ﬁlpﬁmmakf-lﬁb,l mﬂd?‘:ﬁaﬁpla?rﬁh oeteniation; avdtime @bb¥d\Etarget
contral at er rmto rhe.infusion site using an, .

PlasH?&%F‘?’&Wﬁ"ﬁi?ﬁ%ﬁﬂé?Xl et clrien depaiptoxisity apd geteintestinal

toxi6ities. Kithe 158YratbREcokél ARG SIRAR ﬁ%urécé@xpﬁéssﬁh%?%s\ﬁﬁﬁ—like growth
drawn into a “vacuum tube contai ning heparin as

facteyierepteral (IGEWR) anddh) bioted éxprasstonnalSAkin HispQ0eahdssp0aMM cells
- 23 064,118953. PCT/ US2006/ 016043 . ti mes,. and th

werd fifited AORINIAS pRoriell st rsaine, il 24 aiooL e BiRh 9o 17-

AAGS artdeftep tiesdild of kibatthent MNEIEIE WS psSsd £&h éllgén%?g? le)ilis)?d upon

callection, the fluid in the catheter was
CD158 oxareatian uping sragneficdeed teshnplogy end tenfirined baftbw cytometric ana-

ol 8 l.es were kept on.wet ice durin
s A o U Sy MR bl e om
surfagel eixpreissivm using flaonesosirtis6thyoéyiatd @ITCPER e Ati-hilén IGF-1R

I ' f - d
O T N oy LAY
. _(Egorin et
el S0 Or 530 i S5 T3 Bt R o

to as¥ens clinical stainsin MM. Sfhesd ddrreldtiveisaididseloweée aDassessme(rjlt of the degree
ared to

to wiRh 1A%, it ed B fonsSoncindumor eol i MM amhionta resiohon
protdvdl;fantiibh SorréBidd G clﬁc‘%ﬁf@p&ﬁ%ﬁ%ﬁﬂﬂ%iﬁ ?ﬁég%égré@eof modulation

above a target 10 plasma concentratio
of the @;@mgrhr@.s[ni a!ddltlou,@bnh eppiestiaxpoiiling fDavies et al., 2003) was used to
iden R ORI 0 ok v Sinsit i B0 Gihoe, which can be
validateguh ifitute diicAl RIMSIFidafi§ ! ki i 5 -

b), taotal expression .gf 9&?11&%%88& é‘lr?él(”hgez%&w% isolated
on tWQpqeasiongiihe gwﬁ #11d lagt infusioninGycleds; bo Daysl 1 and happtiomte and 4

it T he first. dose of 17- and .
nourbf e e M3 b iR 35 Rl o prorsson
WestermBiot.l@idBbprobasest iRest &51&@1&1%%7@,%1@15,%@? ah® 0K 4 and others

. %gﬁi: c bead technol ogy and confirmed by fl ow
asmgg tric ana- lysis to be >95% CD138+ MM cel |'s. Fl ow

cytonmetric analysis was used to assess TG 1R
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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surface expression using fluorescein isothyocynate

(FITC) -conjugated anti-human | G--1R nonocl onal

anti body (Mtsiades et al., 2002). Inmunoblotting
WO22000/118%8 were used to evaluate the total | ePEITaIS2006/016043

Akt , Hsp90 and Hsp70. BM aspirations are routinely

of tﬁ(}gr (ud %%1%84:&83 ﬁﬁ\?e%ﬁ:re%ﬁ t%?a‘r @&gésﬁﬁé%cemqaﬁg %ag the end of

treedmgnmsestsmeuﬂpeﬁﬁrﬂgd AN abseldriért @Bcueddl D) tB%Qiab@ﬂ)llogvmg the last
upor cells from MM patients treated on protocol;

adrﬁl)msera?l% PEIT-8h G pndinchided p Physipal @g@@qa@owmdu nght and vital

si addi tion. ésgﬁg exprt%gogﬁ{)fr%(ﬁl) {%w e@enéatt&&gy coagulation

andg@(@@)stnyﬁecmﬂyte determihetidnst mmetlj?sis apsﬂsﬁﬂént @ the patient’s current
é%ﬁ rrark rs f.or &&% enS|t|V|ﬁﬁ/ Ver sus resi stance,

medigatiqns and opgoing chmiedl adyerse Fyents 44 ame). dummerasscssmens émyeloma

labérafory tekts, RREISRRRS &¢ ex%ﬂl@gulfﬂé’? Eﬁgge a’_ﬁ‘%‘h %tﬁ'é? t&iographic

i solated on two occasi ons

staging, ggapmopnatWre done arthiDdiys: dnip lfcthdfh)evmuls asseb@netf cchirred more
ng the.infusion. Cells were exam ned for

s, f ol. |
thmgg eﬁlésl?’?l‘) 38t ei n expression by Western Bl ot.
i nclude Hsp70, RAF1, LCK

rot s .of interest
and @ %FH@W a@?mmﬁeapééﬂn"e"@(im&e trial were as follows. 17-
M@Waﬁmﬁmﬁ%}é@ﬁ&aé&%ﬁ% Bl WRk: ma%gg%gggo%ﬁ%&g%ogsgd 11

The planned treatnent “perio
everad weeltssat ma&tmgeia*sasc(calmlhﬂeé nagiménindised oﬁdir(?@ftﬁﬁﬁteé @fter pre-
e or unac reat ment - associ at g
me‘ﬁ%%?’PB tiepe Wi tSélf FRgiepipe thage2 4 @a,sdosmgévas calculated

usn@cw@axmﬁﬂnm@AWﬁﬁS%B PCT/ US2006/ 016043 of the
st udy drug and di scontinued treatnent for any reason

qmg]la f t. ASSEe

perfor m%gﬁ%mgzasessﬁﬁeﬁ{b ogcla?{“}é gge fo %W%gérsﬁﬂbwas

dissplylefl imp 0fg ptrcbmrld:rmglycoa(ﬂ@l“m Csetmqihodl?lEDI arikl750%\ahaﬁéi to a concen-
exam atl on, wW.th bod ght and

SR L At St o L
withe26 A BARE (Sridikdg 206 @ I¥he ﬁgﬁ%réﬁo%q v@ltﬂggay 20 mm

chem stry/el ectrol yte d natlons urina
Teflgs seatedesrumatonplrs qndmlnth()smmlﬂlpmff white wcqasre«b flip @psl It was

cinaB33%) B el i ViRE RN Uk Bo¥ b e rugmroduct t

asses

6paﬁxtsfeﬁl'ﬁi‘wl§1[j Eilml@h%@%@rfoﬁl\éﬁ urBFc HdAEd, R %&tﬁgfoﬁﬂﬁfﬁ) s. Final

ging, if appropriate) were done at thi
dﬂuﬁefl df%prséw ihad & cancsatratiomoef approximettlyrbAz mg/indn lﬂ-AM ks

peoBldSiodtld BBl K iR So B EBEE Bl e

eﬂ1y]h%xy]9¢l(ﬂ1’dlﬂ3) B ailmixsire begs. mu{ %m&hmé ﬂMIPV@eﬁ&{ DEHP
for weeks (on Day 1, 4, 8 and 11 every 3 wéeks at
%ﬂ%ﬁmt%a@meetb sransg-ling/029 pinfiltes ovusesafiangitension set

cont b’é’i #sggl:rl faﬁil:tgf %’,ﬁfggco é@%h? ?éﬂs; Vﬁt}’é}%& 7;5.{{ ngq%ngoR%Qm light is

advigegll cul ated using a maxi nrum BSA of 2.4 n?2.

.—l

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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15 The preparation and adm nistration of 17- AAG was as
follows. 17-AAG was dissolved in 30% propyl ene

WO@g0asEa%$953 20% Cr enpphor (r) EL, and 50% et hanol PE®/U&2006/016043
concen- tration of 10 ng/niL in the vial. Drug product

VIS avainoddd Bowve, [Z0AKG Widelndinisteed] intthadG®ulyalver 60Mnitutes twice
a_20 rrmfinishépontalnln 200 ng/vial). The vials

weskdy for 2| virekg oyl efpveryad Weeksnhe toigl [dgse daliyersd veasirgpmded to the

Bﬂﬁgﬁnf’md white 20 mm flip-off white | acquered flip
nea?éggs. s 20 dlluted17pr|or to adm nistration

Lth rid e, W art undi luted d uct
oty " Fbdnelis Norp preipiBREL R o A il S AR MiE
appespiateqirt 26k dicision rbGmen Mk hsﬂrfér edohitienthabed Gfbn! ab'lgalstory of

pr oduct had@ concentratl on .of approximtely 1.

potepjieh{ remophap Gingieed Ipmepsansativity nen@wnggnﬁglegm@wmof the

e AR, Relor  ABRE! RiGoaa e i¥ent P PRANG TAC sondrd pre-

medlezqwnrregmmn WAd@o proomedichte with lommﬂawrmmgg pob famshdmb 20 mng p.0.,
s an elter anA‘IZQF]HneO |Iter or. use _of

A ae By pEeAniSoloRgy $0 mg [¥ 0e cxampsthasepe 19,30 LY AQ mimutes
pndr é&iHﬁl &hef 17 Md &oide t%f%ﬁnsﬁﬁﬂﬁee?{a d QRiddstdill dl%il]fw e dfS

vi sed. Dependi ng on body surface area an
adrmnstrymn;i ddm epnboto 1RAAG thikesiorparas airthesmve:ttfgatoui BsHsondtion, but was

s GRSl S Pbol r BE

(paSiith:Eat) %@éés ch&ﬁE@éﬂ&Bldf \ﬁ’ére Weré@ #Shé pPatldiBwas receiving concomitant
adm nistration set. - WD 2006/ 118953

preduizyne3IBroligh @Qm-memlcatmn rmnn@ was taprsvacdigate with was

aipfRB bR Sy BRI 20.85) 59 Hhth&Rpldifigione 0 me v

or déeafetigiony 20 @tk A%t [dastrxdﬁﬁmhtbs tpﬁar toaieaionof L 7-0em
[0101] Al pat] ents were pre-nmedi cated prior to each

[0102pf USTRB d6des hrid ANedulRidf 3t BRPKER LS flFrdTaE ﬁﬁﬁbl%tlent cohort

regi men was used for each patient based upon pas
recdivesk the ynteavenqustiefisionlof €7 énéc@ laba it dpsecfclé@ mg/m”. Subsequent

Pty RERSA Rt R Aed i e PautbbisehiiRe bBRO R pE BER pe o=
suppcBMBWHsereﬂ fo:d0itié\Bhe iR eqicanebtorts ReRivedahd follom@l dosages:

n was t0 pre-medicate with loratidine 10 ng
220911@/ Bwemaf ﬁ]@d 40 mg/my - with doagescalatipi fo occur if <1 out of 6
evafﬁ% %@l g%)rﬁgﬁéﬁ?bf %ﬁth%%ﬁ(?ncéml[ hloéje 1 geglx’gﬁr:{l%% Bﬁi&%ﬁ% agﬁgned to

eachbﬂio@te Iftxfo BDTIvlfas&ibaéﬁvé@uﬁubhﬁﬂrdf itaes pﬁidmltsibvaluableefoﬂﬂose
adm nj stratjon, doses priaogr to 17-AAG infusion was at

escalpfing 4?9@5% (ga\faéuabée”ds definedibgre ashavingggceiegdfoppfreatgents in a 3-
Wee? é)%ﬂ ax 1o Q{nlg;%egl? it H&Wﬁ § H}L]:%I%Mt@d #&kfb@ty? RGUAE Rext dose

pac
level wras le‘zaiuated df dna\e{ftbrdemeluelﬂe pﬁhéﬂhseemhemﬂ aMdKT, then the cohort

rece|V|n conco ant dni sone. The hi gh dose
wasjperesseg salff.eaﬂu?fés PRRFRL, O SRere pEa e iahjeptionts 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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15 di phenhydram ne 50 ng |V, fanoti di ne 20> mj IV and
ei ther net hyl predni solone 80 ng IV or dexanethasone
20 ng 1V, at least 30 mnutes prior to the infusion of

WORPp06AIEIS3[ 0102] The doses and schedul e of st udCTAFS20P6/016043

were as follows. The initial patient cohort received
e i infusion of 17-AAG at a.unjt dose of )
13 A CRRLENT et e eepied it %’%’PF%W&\@ s@reia¢qleBhe patients
hademetiias KPSCar 981 1 DA G hRRRIRIiiREbveNagph6xi %3%1.*6%% Of these
as, 20 supported by observed toxicities. The subsequent
22 pafisyts, eurreadlyil@ge e¥abuabde. | owi ng dosages: 220 ng/ ng,

275 ng/ e, and 340 ng/n2. with dose escalation to
[010f1 cur Hopr patiepistwere aémindsteried #id B5Opapgneniose (@ HouT indtavenous

: / ose | eve] .. Three i ent.s were assi gned
m_ﬁ%s(li;b% ) g‘g{%ﬁ %8@%#?? e‘iefyz 8‘1&‘%3 W& 50§2 fé%P“F Ralients, HHrfgur(ﬁﬂ'e
evaluable (MRIshEWEE a MIR (438458249 redlREiBn of %%iéﬂ}gte Ch Qs not
g"eéaluable" i s defined here as havi ng rec Ive four
obsgrved eyt of these o patienisek peri od and not havi ng been

wi t hdrawn due to drug-related toxicity), then the next

[010Pbse Nirspatientssvere administered He 220engin’tdose e \hdhitimila®enous
cohort . was

. L ens ' d ,
LN R R

I NC

evaluaklec@athesdiev e avdl@IMSpdtRnf, Fuh Hel stalfi Qﬁéz{sg gié& ﬂg?&f B Trogressive

. then the MID was deened to have been excee
disepsg. {1 dr waz-Qhsgeyed imare patienty éhePBVivasdivioidiltrationl of pldsmacells

. tRe Six patients experienced a DLT,
i e e 1 T BT VBT b R B b Sy dnatysis of

BMRG bf patientieshowed indtéesadi b dptditi(as BeteRBme® by rRAbL AR Rit¥@dndrial
enrQl | g to arrive at a cunmulative total”of 12
POteBE‘E"JS @ﬂ‘? ecxgaseth AR mompraing the datp for thatpbigin@De6EeRias and Day 11
- AN stwo..patients e .
53 530 B3 O P B RS S B v

treamant withddrAAGKPS of 90. 17- AAG was admi ni stered over
approximately 1.0 hour. O these 22 patients,

[0108Lr r €Tty paifendy were \bdiniidbteRd thOI P o osB AL idhivEnous

infuad i ni,stered the 150 ngy/ n2 dose (one hour "I ntravenous
Hon Wwekly {or creryeaut of B arecky E¥fthase dlutee patihtsymtithree are

] ld., { . | uabl e. On
eVl e Rl o e i O um

oi T _ d i f th f
10, P SHF btong e Wi sanc s S0 g 9he (e hom darravgous
infusi@) twiverecliBsfor 6P 21 b 3 HebRY Eﬂ%%F sit AshQMivd Wb SFaluable.

weekly for every 2 out of 3 weeks. ese nine

[o108]at | Dthér thaEMRRIMIEpAht ®ith h¥Gradd3 %%@L%ﬁm, g%%rtgygﬁfg-related

.seven eval uabl e patlents, Tour are sta
toxicitigsebserved inrtbe patsmits/ weriGrads b2 eMvhtedaransRaRiav@dniuies) Tatigue,
. [ . the DLT was,ljver infiltration of plgsma .
diarciE, il nufdigrag and ot 1P Gomratadiogtien toCremephorbyontaining drugs
was oisepfeded in the other six patients. Analysis of BMAs

of patients showed increased apoptosis (as determ ned

[0109]Y MESFIRE Ae PhiiEHil A9 vhihble 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 patiénts 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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potential) and decreased Akt conparing the data for

t hat obtained at screening and Day 11 15 (p=0.06).
woRew1a$838 al bl ood | eukocytes (PBL) showed reaBCTAI82006/016043

[ nduct| on of Hsp?O fol | ow ng treatment with 17- AAG

0106 Three ients vve stered the 5 [ nP
staQl diseqss3ad pRE,pa I??FPS%%H% eas? :E?ﬂé‘f" Sﬁﬁentﬂﬁlﬁfgs aeeé%%mg/mz
foule Slehtsthal $tabRf dlé’baﬁ\@ﬁkﬁthreghaﬁg?éﬁests{ve%eﬁﬁ oSt atlents dosed

ree are eval uab not observed in any
at 205 e@mf,raﬂsthrqaauad stabls. digasq. QFOlg fi®: patisatsi @a«udsatvaeuoemg/m two

nlst dose. ne hour intravenous
oot R 53¢ Sleiicest RaRIey TG Progpary SR o 3 veels. @
these ents, five are aluable 81 O he
101104 51y tTils §ﬁp ﬁ&iyesa%r@ﬁiorww leyigfalogd &aés e&e%éwfollows for

plaélﬁle?dtﬂglcﬁn&'h&gtlér?;&:%i}%ﬁ Bfep(?ﬂee' 30 BhsIRE St EGon, Judt Before the end-of-

patients were vat ed transam nases,

mﬁxsmms(Eé)I), fand 5glfe 30 noinates hed], 23 defiand 24hairgipast mfushonaEﬂgures 1-3,

andDopIGERe GRS pERcen oo T A e it s its) 17 giho

gel@ﬁainyehl(wm)l ea*s@s AAAe uﬁeea} R¥aLsRe @lgu% 48Réws the Day 1 and the

nge oma activity. t hese Etlents here is ope
Daypht men cwvcsrxfoapwmt dhganhmstabobistfor deseisohert 3BF mg/m”.
di sease after three or nore cycles of treatnent. One
[01133t | efhe piesme cosdedratioh vs. BRie(cAB¥s formimanttidorg B7-AXG ard the major

rotein ut was t hdrawn f.rom st u for.s .
metpo i LA SonGody oth s Br ey f0F D e Gt ptusion and
Day EB I%ﬁ& afer th&fourth lﬁfﬁsmﬁnﬁ“ 170eA BRERRIRE 40 ntBdbi&R stmWhdiReviations

st ab di sease is 58% O the four patients dosed at
werismaﬂg/ne one patient had a MR, two had -27 WO

2006/ 118953 PCT/ US2006/ 016043 stabl e di sease and one
[0112hd pPgmassncentrdiicees timedurtdsdosEA-AG paked (T,s. )ppakimately

et 550 R B Gete) R S p gt o 28 3Rt parent
?ﬁ%ﬁpapp%mﬂﬂél}}@ hoEs p@i‘tlmﬁﬁbﬁ ?oﬂﬁg 1§(§ th §75j1'n &hoft and

five gﬂtlents dosed at 340 ny/n2, tients
apprexdmatelyio] kous p@ﬂmfumni fqrrthe%zmmg/rpr@p%’ﬁhwémmcrf 87%AG

incrpst if s OB BT p QoS P o Fhesfer BowBRer fhe fgran of the 17-AG

metS6Y1RE Hdridt iRfeadétPinyasdose FI?H rtﬂﬁﬁ?mal%ﬁbrnl‘ﬁbsc ax OF 17-AAG apparently
intra-infusion, just before the end - infusi on

goeg gp Wyth ingreasing dases a1 FrAi bt thisds not n@cesaanls tawgdorthe Crax of 17-
h i es, 1- 3 | ot the
AG; ﬁ%ﬁ%%ﬁ%‘en{?ﬁ?@é{o}ﬁg} hgoee}ng}gjgge nmet abol i t e,

o RS PGl éwwg%z@%inam R T—

by allthFR PALi&HE ¥R dodeQEbvdI2yS Eﬂ%_ Fﬁ%dl )R thé shéWedRsifzero pre-

S conce@tratl on Vvs.

cohort 275 / n@ 0111]
dos¢ plaeme Lﬂvvlesgghy evel, @g dpse Jemel 220dng/ne, thejeowas metabolite
con%i&r%&g L ttﬁg }Z%%Ag%?lﬁ opay St ' 3'(052 ogﬁ%iythg’ Ilg] pat%ntsd %:O%YOE fBbse

patients had slower clearance for 17-AAG than average (CL = 16.8 and CL = 17.3 L/b/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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Day 11, and after the fourth infusion of 17-AAG

(Figure 4). Interpatient standard devi ations were

small. 15 [0112] Plasna concentration vs. time curves
WORMS/IPSAG peaked (C.) approxi mately half anPEFAS2006/016043

after the Cmax for 17-AAG and the plasma | evel of

rangé-%/hé@ REERAREN S aRRNER F &R and ﬂi&ogfﬁ% b \9?9 n%ﬁh@ Yo the range

hours post infusion for The 150 cohorts
whergrible ceyspnisationswas @nscznﬂmar AUShsdis thefavesi ﬁthfbs@ tat fae, the (st sam-

pling BpB A0 et e PP Area B i € LR AT g~ AUCk

+ Atic:expafana healdd nAfred AUTEL, aklintier #E domtRhtrhtisi- ﬁﬁ% RfrveTréin time zero
dose oportional manner. The Cmax of 17-AA

to infipitwrldstteyningaets cupstsmttm wascalsabitedprigdeast ﬂfred_ﬁomcén the
this is.no nece ril ruefo e C .of - Al
climifgfiar Pirve pi el ciloiigs Ll afpavipmtitation  Table 4 fits the
PK plaidnktérs for 17- Q%@{méaﬁ@c &s’gdtﬁi&r@&vﬂﬁoﬂ? %Méwhab %erbe&as Croaxs
change fromDay [ to Day 11 as deno r at ed

and hakf-lite foptheangtabalite o4& (raganl+ orsstanglarddgvistion). eXcr))ss all patients,

e 998 0 1 BRUBI 0% (9L 8 05 B3, g

patiehtsethe haﬁslfmﬂbzaprG angsdfedn Y6k 0D0 Hodrs 1665 .40-2U B9 hours. There
| evel s, on 1 for. 2 out of the 10 patients. Both of

was Q. dass dea%&deem €0r al-life. olparance en dishthutive volumes oy thegerdose

admjhaﬁe aver age ie%inﬁ E@%ﬁ {01‘&-7@9%%1@%%;‘% .Tl@L/htO

54.92 85174 L/BKTh@dmﬂ‘muestMﬁim (V) forl | 24X emget d5mR 159. 6 +544Lto

204 SERS Y. P bretFrotoRsie (e LA A sitieldionn 125 4234 L o

1704 Lyrephase, Chanps sur Marne, France). AUC was
cal cul ated by the mxed log-linear rule: the linear
rule was applied to the -28 WO 2006/ 118953

ascendi ng and tﬁeblbémRE@ammatﬂrefmg-AA@ ied to the

range wher el the concentration S _aes ding. AUCT ast
PK Pafanidd@ area fromt-Q to ttast, ;ﬁﬁ%selq gfn%}am pling

time. AUCextra islithe extrapojml ed afea fmbsn AUCt ast 340

Co G A o’ ACCOAOREBD5 i o Tl T 28R corfo S 2 715, me0,535 % 2,678

AUCEH(YFmiFm ti M8 30810755 t 0 g 1¥d Nhys T'i‘§4t1fmwi f1%%3:t4020
constant "% was cal cul ated on at | east three

AUChng@li-Mnat | 8398 Aod wi tHhA6P=k 3488 gr é&,t893 ﬂ=t1h§"r9| t H§,997 +4,195
t of t Tahbg 4 | PK
Terr @i, (YT 1 OF 2MALESRT ORes[2R08 1 L 2Lt P3304083

par ane f or L oné sta
Cleardme @vhon) . TaH.82 56l76st s 416h7§ Aateas, C39.63x,8.92nd 35.71+£9.08

VZ(LS?;Ld;:rged];\?lraﬁbe%ggb (t:):r)lols él;ﬁil en?éb élitﬁ% 174.0£71.2

Vs (el f-life for 109G 7angerBg.r w52 19 193,58 Bours 101.3+27.7
——s-68

U LI IIUUI S. I‘\LaT US S ClT I J.U '[JCll l Clll S, l IIC

hal f-life for 17-AG ranged from4.6 0.50 hours to
5.40 1.39 hours. There was no dose dependency for

hal f-1ife, clearance or distributive volunmes for these
dose
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adm ni strations. Total system c clearance for 17-AAG
ranged from38.18 11.10 L/h to 54.92 6.76 L/ h. The

WO 3006{118%81t i ve vol une (VZ) for 17- AAG ranged fPGRUSED6/616043
54.4 L to 204.2 65.6 L. The distributive vol une

tU LJ

170.941.7 L. TablEable 3 —pRERacamaiender 16AG 7. AAG  PK

LAL - £ " L o
(Vss)yfor—17=AAG ranged—trom 12342341+ 15

Par amet er Dosle / m2) 150 220 2 X (ng/nLC
PK Padb@iRter605 4, 7gm‘;1,4)49 5_820 1@%@@81& 25;;9;; )

AUCt ast (ng/nl *h) B®B04 [757 R2A62 2, 778 2B 411 340

1 4 8,653 4,170 ot n ) 2 (57
Cm*’é,(‘%’%;% 3, 788 13%6%@. 1, 54%@%‘5%{7“_ 4 1383 E 126, nail:644 = 440
AUT L ogfiin)*13. 19: 5,230.458,489 68583599 2,486 1D, 334 -32.300. 832,613 + 5,369

L/ h .92 6.76 46.77_ 14.66 39.63 8.97
AU?@SI%%??* v)é=7(%é7)i ié’%? 9: lé‘,@g 2,983 096367 3,4989. 43,121+ 5,658

Terthid T, @h4- 0 73.49 + Vas g L) 5540 PaL. 7 ggg@%@.ﬂ 4.70 £ 0.50

LLO. HFLO. &+ ITUL. I 27 {_9 \VA{.) 20{)6/ LT T OJI0
PCT/ US2006/ 016043 Table 5 - PK Paranmeters for 17-AG

PK Par ter Dose, (no/nR) 150 220 275 340 C. ng/ nm.)
01185, RAL K HSTesgivith 0% for Kpa ACcan e radiabolieipthdhs average

101 % .
UGG i 08 bt SRR By 160 e o
T ST R T
betviisptyat SHBRELL G LA CHBeRte b lioes? K, thasuts were
sim{BtilPhd hRPRbPinkhBsdNel R Ese W@Bﬁﬁ{o@&@e , 'fgr 0P Afts on 150

x |l evels were | ower than ulrd be expected for a

mg/h’” iba Alfaae forrmepnite excsedadibe AR agpaeniaixhgr t . | n
these 17 patients, there was no increase in AUCmatat 5

[0116Et weBatwiday patiars) theaptid bf thermdaboliféio gabént dREs varied widely, from
simlar wth no

taholite (17-AG ., the results were
3 %@t‘?@/ﬁ igin Tedy bianaa | B Eonves milan fos 28Y spagififerasient
somkfied YR S} an®fbr baldr piEnistichfif 1AW f\
. et abol UZ. e%%eededrt herRUCtnoetlggafclant d?glgsfeq %'[flfés?lthoughthe
intepatiow satiqdificergrsatly, hachrptient métabdlizesrtheaload int 2unique manner which
doe 1galrteﬁt dr Uigh v[ﬁ)ri ed widely, from 31%to 173% From Day
PEUEREY D PSPPI PSGxs similar for any specific
atient. 10 sonetines. slightly higher and for_other
1180 | ohis L oBIONpd l mERu I SfoBAG i 2 Gromaphir: base (of the
DMSO/egg phospholipid formulation used in a previous trial (Banerji ez al. 2002)). Figure 7
superimposes the mean Cpax 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 s of 17-AAG.

[0118] Results for 17-AAG indicate that there is no difference in the Cpax or the AUC ota
for the two formulations. The very wide variation in AUCq for the 320 mg/m2 dose level in
Banerji ez 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 Cpax for the
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interpatient ratio differs greatly, each patient

nmet abol i zes the drug in a uni que manner which does

not change with subsequent doses. [0117] This trial
WOSHWIFA] a fornul ation of 17-AAG in a Cr enopRET(GS2006/016043

base (cf. the DMSO egg phospholipid fornulati on used

metaBoite RhRMoQk®E 1t the gievicﬁ@ '%ﬂfdly'usﬁltg thé Dl\/@@/%%g Rh&kﬂlﬂ?ﬁd%ormulation,

15 superinposes the nean C 7- AAG an
thexerpge faasfgwinatients ¢m¢1§11ferﬁt%tl8ﬁ©ﬂtsmﬁ@n¢%sul ts of that
previous trial. Figure 8 does the sane for AUCt = of
[01 91- AAGhehalfdie (’Re)sﬁot 18- AAG afd foxAG-AGdvasaimilatatotiidtetudies and the

S I e YRS -

repéﬁéd ﬁn%r@@@uﬂ"ﬁﬁd[ﬁﬁfo@ @&Smﬁ%ﬁ’aﬁ"{ouh BolidBRf 4 for %ﬁe @Eeiklré agﬁﬁ% schedule

was, not seen in either t ng/ n2 or
(Bapesjicar 91.20023 WeAAS PLesIhT1 $hydis = T&@i\ﬁ@lluami t%f 2.98 = 1.0 hours).
i nfusates for the Crenophor(r) product for the 340
[0129@1/ n? Phanalysfsonds pfbiﬁmued ded indiwated thmfod;lmmgl The D ddth €or the 150

YT T L
AAGlhn@\é@ Da¥ 1'1 Qlld{/e an ﬁ{c}é&%’ t gbgﬁ)sfseaiﬁ lo R creRle ﬂa?)%lé’f r Jrere

few patients may appear ive a lower C. for the
obtajyry mn@gsprepmrdx@zmey gsibiBatioreo HHGAAGE) ankiamDay 11 MM

el R LB S 5L S, ) By KOS UG o

upoh @mmwxpres&laﬁ | Biids€ @D 13 8@661fs'c§ﬁ&ﬁ&i whitkA&hlt3RE for abnormal
hal f-1ife (Tvd for 17-AAG and f 17-AG was simlar to

mitephradrial potential tymeasweng @toehmmr@bpotmm& in plasmanellssing Annexin

I | t he
V (B Hofitncl? sid 1bss; EX RiEbE gV i frdl o fpopiii B ss
myeaha dellslﬁmn sarhples fioe mhts)prﬁﬁﬁd abnisfsbeie 19-AABPRRI ¢d Day 11.
et 202 17-AAG CL, = 33-71 L/h, V~ = I30f 50 L and
Abntorma nﬁnall notensial i 1§)o serffg}_@mr t@g)qmnggf thatgell (programmed

cell H@a{tﬁp q‘ﬁ@@taﬁ?&%a‘l 5‘1% 518& ﬂlgggge‘g a&ggtlogig?lgg ? o w?atll%\@ 06. The
perC@bitQ'f @Ebﬂ&o rcells with ahdmrmal ﬁﬁtoahdanﬂmablﬁotéﬂtal ArBMahdreabedBYm less
b S B AL 5D B S5 St cm
incrédged BY node BEA13BYE Th@%)bl‘?:@n&fhaﬂg ﬁé@ﬁse‘aﬁ% R8retR¥n &gﬁé‘}ﬁ

cells were purified escence Actlva

v 5y A e B FASSE MTSUPLART g i

comparitgsiniples fedm patiadts prior to alinmdstefihg PPARNG add oAYDay 11 (see Fig.
asu!'l qErochondrl al _potential 1 n plasma cells

10). B0 0ot S perceripisels thakkave AK Bdategisd overthy total number of

S O SO I

Ras/RafiVRARK intiacgllilar Mﬁva)nchml ﬁa;nyél&ma cél gﬁfvﬁm and pro gressmn The

t ch drlal ntial, bse ved prior toaoptosn
Staﬁ%rﬁc of of ﬁ%{fﬁ AR pellnhes AP-vaferokQ 827 stheggroent of
Améw cﬁﬂé Bv&a&ﬁPBM cdl3YetrdadcAFRAN ntROMLAS05, (ESr B ReREHS to less
than 10% (m 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 on Day 1 and Day }1 were run on a protein gel and immunobloted for Hsp70, total
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percent of CD128+ cells with abnormal m tochondri al

potential in BMincreased fromless than 5% (prior to
WORPMsAAsSHt ) to nore than 40% (in Day 11 of trBET/HS20$/016043

The percent change 20 |ncreased by nore than 35% The

n.ei .- f o d-
APERSETGHEIGH AT TR HadHlh e com 27
mgf oalgﬂ)thysloﬂ:lee dt Mmgm?)pmeﬁem for KRN BATHEOp BRAR BSwed an
ni stering 17- AAG and on Day

. fro ts o] ad
InCrpgse %f@@sp?&@see 1%))1(i F‘fl bea&mrqsnenqﬁép%wh&ismo inhibitors.
cel | s ﬁlhat have AKT det ected over the total nunber of
B ceilhs meagyrementpfsprymnM-snike mdd;rgiethmatem i9 a patient treated at

te ?ﬁ‘??%”*‘ T AP BRIP40 el SRS e e uepelesof

treagment (Figgreek)i ’D]ma pabent is sbadidgéd RHavs laSMRf TE@%ﬁfénﬁﬁad 188 following
decrease in | s has a p-value of 0

TeSIHERE BHPT f9renrolf %®s| sindyi(and thseespeamredesuls frome thaﬁas p,dor treat-
merft?OV‘A'ﬂ’(lﬁﬂ&l!?@ﬁ rgs?c{ﬁge? rﬂo%zérré?lbt(ff.ﬁ)gfégﬁ% hi %Qseii gzo P exame-

% 11 of tr@&at nment ércen

thasgae f%é%dﬁswﬂ;rimmlddmﬂe 0Ugredtiee dipedse) ahd Elt’tangﬁus transplant.
decreased by nore than one half. 30 [0122] PBL

[0124bt ai Tikeinfornmemetiof séramivi-spiket &dq%G ih @g &ﬁlﬂfeﬁted at the 275 mg/m?

dos e oA LI PNGICR Gerroar- ks B etabeydlerof et (s
Flgl.{ré’tl?j The g&né@@lsz%gild\l:ﬂeﬁ%gﬁa‘ﬁ qrétéfﬁ%g%gés%ﬁ% ?1} 6@1 \Abthmlﬁ' any

ure e res

trea’rgmnit eltﬂlescc(mpletmg)ﬁmeb@lt cclgs ofitppatifient ATk fatienttiddghe &llowing

re L. uI t or, both of these patients
gglﬁg rin CDJ{O %Mgf EsReqtivg resulfs ﬁogrh@ese prior
troafhi(Risp &halitﬁ;%hdé/ﬁé:@a‘iﬁet]i&%@ngﬁ? efdbntiab etk dfasone

i nhibitors [0123] Urenent of serum Spl ke

cyclephpsphanyide (RR), boeaoniib (BR) and dexantetienom(padgrsssiveatisdass).
/ n2 dose | evel showed a 41% reduction of urine

[01 ZNL pr o&xbhqughﬁhepresanb unz;enhcgsha:sfbﬁeﬁ d&%hbwgﬂin%eﬁmw{tﬁ réfédence to
atjent, i ed to have a e pati ent

specff oenﬁff’ém?ﬂ%‘i‘t%aﬁ’ ‘ﬂglg‘Pﬁ%@’f pili WO@@Z@W@bmpm%@anw&mdmpmve-

menﬁsta@\)htﬁﬁrtﬁe E&ff)eraﬁ& git bY BeiRtlibe (fl{a)‘ﬁ% ¥ ??lﬁm%ﬁo%g and patent

treat- nents) unknown respons
docugsntsgs agtsmmddd sse?asa;ymsmm that:myl dmch dwanrent idyestiiként prior art, nor

does AR SRS G g Comiepts & ol o#fhe Soee dd meantion having
now béelﬁdﬁsblﬁbé& i o PRt e @sbﬁpﬁ’ono ‘c’ﬁds@ B sléfl %?{h%%na\%/ﬂf ltégcl)ﬁ%]ze that

275 ose | evel showed a | % reductio
the HRX@BP’P( %IPQ practigegin aé’yﬂttE@folﬂlbodmthmﬁ thatdlee foregpimigdescription

(o]o] a stable
ore T pctB€ o P Fllon 0L BBl of 9 Al i ot ¢
Refeﬁg[;@' eting the eight cycles of treatnent. The patient
he followng reginens prior to enrolling in this

tudy, {and t tive results fromthese prior 15
[01263r eam%ﬁis P&@%ﬁg‘g’h NOPYR At hasone (PR,
t hal e/ dexanet hasone/ cycl ophospham de (PR),
10127 o ¢ gﬁ #eP et IR{2004hGlin Sauver. Hes h2076:2084; #Restakslization of Steroid

Receﬂﬂo?seﬁﬁﬁéat Shock Protein 90-binding Drugs: A Ligand-independent Approach to
Hormonal Therapy of Breast Cancer.”

[0128] Bagchi et al. (1997) US 5,662,883.
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[0125] Although the present invention has been

described in detail with reference to specific

enbodi nents, those of skill in the art will recognize
WORMW(113858i f i cati ons and i nprove- nments are w PEITAS2E06/016043

scope and spirit of the invention. G tation of

[mzsgub' iﬁﬁ%ﬁ)&%z@@@@%%@ﬁgaw A%gﬁ.gggaﬁzmi Ass0et C&;{HeﬁR@k:? Abstract

S an a SSI at any suc ument | s.pertl nen .
13520 FAqrhasiicokineticaly GRK)-pharmasdyintmic iy D adrivesPhase htrial of the

HISPHS ol Sbaeronsaatby iy A | Fareb ek e en (1PAac).”

th f skill in th t will ' t .
(013010 erRansi: ¢t GEOB.A Ui Qa4 1 1o Dt L Eiareokinetc
ot G S0EE B8 PRI 11 30cB S 0 stuicos i
Advalced ifaligdandReser ences [0126] Adanms et at (2005), WO

2005/ 063714. [0127] Bagatell et al. (2001) din.

[01342NC Bladd B!, (1999)/Br. I RtemaidPeEI2¢8): 111383, 60ritkiaFoeEwilaating
~ Receptors by at Shock Protein 90-binding Drugs: A _.
DisepsaResgonsecag SrogrnssionipRations path I}%FW&MW*%H&%WGPY High-dose

b5t iiaty SO hoBIRE) ool 0iboss
oohso R SRRy Pisc, STy teet am

har macoki net i cal PK) - r macodynam cal | y (PD)
{0138y i ve‘%"*’hé&@i (19(%@/&1&@1 ﬂg HSP90 ol ecul ar chaper one
inhibitor 17-allylam n-17-denet hoxygel dan

(0154107 AdRgnEer b L300 r prce Ories (oO0aT 38 A lhegiuo)17-
dem%ﬁxéﬁ%e@%a%%ﬁ%ggacg%i%%ﬁ%@m@ﬂéﬁﬁ@ﬁ@ﬁoﬁ@l&."’C 5 and

7-Al Lyl anin ~Denet h da Ci N, izR.~Rat4 ank .
138y ; 1 CHeRARE 0TI e gt BAAPt it 33232243 Population
pharink888hety anadsRestatyofallylhRedd)) 171debbetBoky géidandreydia (FXAG) in adult

_Eval uating 'Disease Response and Progression in
patigngs with advapcedimplignansies.”Myel oma Treated by Hi gh- dose
Ther apy and Haenopoi etic Stem Cel|l Transpl antation. "
[0136)0 [ OD8dEs Boudi (2003)aBlo¢d 192(13)4564-6BS Tsights irfte thggpultistep

e e S R e N T G
"17- (Al Lyl ani -17- h | d i tivity i
1SR DRERBRO SOOI 9155) chen et at | (2005)
Cancer Chenother. Pharmacol . 55:237-243, "Popul ation

[01385 phReseheiodi REPOLWANZPAHLH34147 A2.

17-(al I yl am no) - 17- denet hoxygel dananyci n (17AAG in .
[0139pul t Egqrint étesdt(3 998)t Curmey Besc 58258523 a olism 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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[0136] Davies et al. (2003) Blood. 102(13):4504-11,
"Insights into the nultistep transformation of M3US

WO Y& ma usi ng microarray expressi on anal yBCEUS2006/016043
[01371 De Castro (1996) US 5, 534 270. 20 [0138] Desai

rM%EQat “ogchid g (@) Hol Sptsdisigio PLTAUSRORAAE
ond b 5 S T Y B P a3 R, bsc

164@091t7ZARt} Rliuéed qgﬁ)leféndéﬂt N arfBCR lungdSHrBer kP 1Bl 887,

hase trial
i‘”@&'vi'n%&“%%Z%?WQEW?Q)Z??@%"'et” at E’S‘BEE?T SJ_V“l "
48 S L R A0 by g oy n 7 ¢
o oBbBjsdE8 e Ul Ot AL 555% 55 VA iR B N rkappe and

upr%%ﬁlh of Ht?d&%ﬂ&lﬁf aflagdptdtRSréieRd Qid ABTQF! 19Akt s1gna11ng in human

yl am no- 17- denet hox gel dananycin Results
multiplegsyeleing celird thpagsutic irgplicaignsAD 2006/ 118953
PCTI US2006/ 016043 [0143] Isaacs et at (2006) PCT
[0148ppl i Mltsi[aolns ail. 006) 5208 60D B)21092-1 1004 4Antimpel gmaadtivity of heat
é&glp &égOZ) Proc. 93rd Ann. Meet. Am Assoc. Cancer
sho 99 bitioRg45  »17. AAG i nduces Rb- dependent Gl
arrest in lung cancer cell lines." [01451 Lanbert

[0149] ( 2Wbustenes @o(2P91)Brocs4 zo&%thaﬁgmle?(aAbﬁt@lt 327 “Phase I Trial

o085k OSSN S APl povne

Sol@rMalignaneigiT at i on of intracellular anti-apoptotic
proteins via the I G- 1/ Akt signaling in human

o150yl t | Nagonal €668 I6&ithis (20036 CopLLdH Teﬂﬂiﬁélb% Crigsta. for Adverse
[0148] M tsiades et at (2006) Bl ood 107 ( ?

EV@GQ’Q COECAEpnt i nyel oma activity of heat 10 shock
protei n-90 inhibition" [0149] Munster et at (2001)

[015%f oc. Ngnyerw@zl (@O@Q).Anzm brac. R AT Y&3t 18607 Modilatien of

Tri aI | a -17-Dene I
meilbpnetonmésoffronulill Bl R oA R da- RS 17-demethoxy
geldsBhmgdiarnci es. " [0150] Nat | onal Cancer Institute (2003)

Comon Term nology Criteria for Adverse 15 Events

59P. 0 i\
o1agp: g. Nl 1860%0%%&25 FRed 6119900804 GeldRHin and Is

Analgguad? y?glé}damﬁlmbhdm{nxmldanmmn tawery BaeAbkLéyels and Induces
ApopZos1s an& ]5)‘it‘rflere(r)ltl:%’czorijI gpﬁcr—/%l positive Human Leukemic Blasts.”

[0153]  Quay e al. (1998), WO 98/30205.
[0154]  Rahman ef 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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gel dananycin.” [0152] N mmanapalli et at (2001) Cancer
Res. 61:1799-1804, "Geldananycin and Its 20 Anal ogue
17- Al l yl am no- 17- demet hoxygel dananmyci n Lowers Bcr - Abl

WO LI B98N d | nduces Apoptosis and Differenti RGHHS2§96/016043
Bcr - Abl - positive Human Leukem ¢ Bl asts. " [0153] Quay

153 gt &}8@%{;@1&&%56@2@%&5@?1%] (i%g;g?? ﬁt at (1995)
ol AT s B P R DR 22, e

ber@Blhivbhe arsBmYytna 70411yiehidaNFrdedthaxydeldigamycin binds to HSPI0 and
derivatives.” [0156] Sasaki_ et at (1981), US
shazesigipogtan biolpgesplivitien with geldangnycind 5 387, 584. 34 WO
2006/ 118953 PCT/ US2006/ 016043 [0158] Schnur et al.
5 [0160]1999)Sonug; 8B 2@ WOMBPKH1ZAul t e and Neckers.
(1998) Cancer Chenother. Pharnmacol. 42:273-279, "The
[016HNZ oBiranbiigenarsdni 893) US 5,415,869.
17-al l yl am no-17- demet hoxygel dananyci n bi nds to HSP90
[0162]d  SHubiter LIPEO4RUS 41680, I B1.AcCtivities with
gel dananycin."” 5 [0160] Sonntag et al. (2001) WO

(0183 104k, M ai %b@i Gh/0gesxnger et al. (1995) US
5,415, 869. [0162] Tabi bi et at (2004) US 6,682, 758

LW R
k

003)+x,." I GH-NG 21 0dE U n | OBE I Sy 4
0 0thg00 2 yenBEE R B QhRR BRPBIARMERSy iy W, e, e
Prdotde BAMedimal Chémb%9, LACBACPD. S 6PrIBEIAZAEN)ic Préss @603).
Zhong et at (2005) 2005/ 0256097 Al. -35 WO
1018606/ ARA53: RCT0dSR ORI RHAB48007CAN VB Vhat i's cl ai med
Is: 1. Use of a pharmaceutical conposition conprising
a therapeutically effective dose of 5
17-al l yl am no-1 7- demet hoxygel dananycin (17- AAG or
17-am nogel danamycin (17-AG or a prodrug of either
17- AAG or 17-AG and optionally a pharmaceutically
acceptable carrier
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or dil uent for the manuf acture of a medicament for 7

treating mJItlpIe myelonma (MM in a subject in need

wo 2006/1F8458 treatment, conprising the step of
o{m nistering to said subject the nedi canent US4406/016043

optionally repeating said admnistering step until no

further therapeutic 10 KiM@ is obtained. 2. Use of

a pharmaceutical conpositron conprising nmultiple doses

%%}76?6 r. 17- AG or a prodrug of either for the

3 W?e Bt a medicanent for treating MMin a

subject in need of such treatnent, conprising the

step of administering to said subj ect multi pl e doses
1. dfsepfa phammaseutical conasition qonuuising aotherpeutzally effsative dose of
17-allypanine 7-dewethoaygéldanapecingd 765AG) ot Fasmimgthlaneeysn (17-AG) or
a prodrup ef eiiltrer @ 200A e N 7d0G caridsopitionalhea pl@di@@céiﬁw@lbﬁ&ﬁceﬁtﬁﬁletcﬁmer
or dilueainfof thé 260uimFAERure bf 4 hreR@nentOfor &Batﬂ@&htﬂ"ﬁ pRIYhy @68 (hNeY 1n a
subject i 788 $Fsudh featfydfa, R5B aﬁéiﬁg e slep: FAaRiRNHE ¢ ﬁﬂﬁsauir i

utic

medlcaﬁi‘en?m (j}?ﬂ%nal% t Zs%{?l"hgmﬁlﬁtteﬁgg ét%;ﬁiﬁ@ 10 fift %}7‘ h

beneﬁt"@ ug or 17-AG pr odr ug. 4. The use of claim 2,
| n.said dose is adm nistered t ce weekly for at

2. aP a’é?)“%é gampasitioppemprisingmmultigledoges fHdrApR or 17-
AG or %aﬁ‘%‘ &ither fonhermanubacire ofip sredigareny for treating MdAdn a subject
in neediafguchyfseatmentycamprisiegthastsr of edinindsterdng Mrseidsibjeof moltipleoses
of 17- BAGdr7e A6 ond piogtug afieithersto shidtpatientroaet a time period of at least 2
weeks, ahetein stchrsech dasctifim the rdjge of abosh @7 & tnateac H20ighe o8l 7-AAG,
or an eduiedéntanioutOeil7-A6Soraf 1 SAAG plogmgas 7oA StRéddgt W ce

weekly 25 for at least two weeks in a three week
3. T8E uQof claim s Syikeif em 6? BX 1§QJ&P§46 I
equival@r‘?crgﬁ{duﬁ{ g‘gllj?aAE{'&r a’;‘ dyuésue/CAb Pto 1%% g?ﬂ 17 G

t'si'n an®AUCt ot ai of

|n th an of. abqut . 12,5 bout
%’5@ B%fooﬂ?@?lmdﬁ B S dﬁ%ﬁfgﬁé TP Ereg i ik B oo wo
Wek ‘treating MMin a subj ect in need of such treatnent,
conprising the step of admnistering to said 30
5. dhopecef ddim hwdieccineaid do®: is aministered ftwide aveaekF, fomrd east two
weeks igaithred ek periatini ni stered at a rate and frequency
such that the Cmax of 17- AAG does not exceed 15, 000

6. THé e of-RAMADWHIEGA IkBH5S cJ4dY 424 2ROABninRterdd® the
subject,Usiger&th eﬁéhad:}fag of tYABh& Qoﬁl hgesq{ﬁxﬁ '(ﬁ)sé‘géﬂlffﬁﬁﬁ% cé‘%veady

for at 1a it at the X Of
ora gregtoer t gﬁﬂf‘?%c%e&g&nf 10. The use of claim9,

ﬁ sai d oglels a.mnlstereda]1 rtea(Fj
%5@' Fonpepition sompzing s therapeneically elfestive dose of
17 AA G that results in an AUC,qa of 17-AAG per dose in the range
of about 12 500 fo about 5 ,000 ng/mL*h for the manufacture of a medicament for treating
MM in a subject in need of such treatment, comprising the step of administering to said

subject the medicament.

8. The use of claim 7, wherein said dose is administered at a rate and frequency
such that the Cpax 0of 17-AAG does not exceed 15,000 ng/mL.
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11-. | The use of claim?7, vvhéféi n said dose is S
iddkstered at a rate and frequency suc
WOZO@Q}?@%? 17-AAG i s greater than 1,800 but does no({olgﬁ)m043
exceed 15,000 ng/ni. 12. The use of claim 11, wherein
said dose is admnistered at a rate and frequency such

{lse $]tec a f 17 ARG 168 OS tlel{l L h 396 a.n(PH’e u%ggs
guChth?)ﬁE?g 1§ g‘é EF?EZ?% ngoi;g SI ng i -

t her apeutl cally effective dose of 17-AG or pr odr ug
10.  dhe pe ofslaipsg, whesein said daseis adpaigensd abe rqemntfrmnmse
such thatthe Feacd AGADE is giseier tBnGIHOmMgmL*h to about 18, 000
ng/ m.*h for the manufacture of a nedi canment for
11.  Theatd ofpldiiv 1, wirrein bji@ dbsd i8 ad@edstofed atis Faté igbfré@izhey

such th@tqn@cingidm THARGSS sRRart thad T SV0Hue Hbdithok Bxceed il 8,006/ kAL,
t e rredi canent. 15 14. The use of claim13, wher er n

12. C E&ﬁ% i:‘?i &nfn?gt&e@ B, Hhﬂ?gﬁ ency such
that thes('iJ atel o 10%%5’ r\}\ﬁteerxge%icl%e

13, g%[ﬁnpl stered at. aaté;rate and frequenc such that the

Qf ¢ phagimagsufical comppsition FOAPEHAS eﬁ‘ﬂ’e‘lti‘@ ly-phfectiedose of
17-AG gf a progryg afsl 7-Methdi resudta iy am A8 s 0 B dpegiinghe gange of
about 5,000 @gamki*!t foepaeinkS, 00 rgimL3h fortthe manefacturesf amediGament for
treatinggvidyhiner subfeahind@@d ofj furh. trebfnentwmssingfthe btap of ddninistering to
said subjbe itled mediearderdose i s administered at a rate and

frequency such that the Cnmax of 17-AG is greater than
14.  THOuRLL HARSI 3) heRHE8EH dSseQO RN sWred 46a raldrdUsQubiicy

suchthgtltﬁé@ma%flmab&rﬁ%ﬂc @%fbob pinistered at a rare
requency such X of 17-AGis greater

s E%g Usgol % Bl i ?g%@%gﬁ iRt o E sy
such thy ‘i‘*gpaé V%F?tg'i: 17- AAG, a prodrug
of 17-AAG. 17-AG or a prodrug of 17-AG that results
16. The asecierimeld, Whereiogaid dese i3 #imingteradiatiarra@ndedreqieray such
that thejGaat ¢fel 7-Afife grefates Boat900g600. ng/ mL*h to about 43, 000
ng/ m.*h for the manufacture of a nedi canment for
17.  Theadd ofgldifd 130 whekitbjabd dodelis Aiemlistéred stUChatd andatdiRBicy such

that the @QP61 ISLAG it BReafeh SnF00 BNTSHs HoPEAdREd b D0§ AbGnISUD] ect
the nmedi canent. 30 20. The use of claima19, wherein

18. ffk"g;gsedﬁﬁgn 2{%& ?c[ &Sjse% 1'11?stte%e(ii5}t gg\ld% 4 ﬁcglcstlch
o e 8 NG AR . PSS R S

é O6€Shé‘f 953 PCT/ J82006/ 016043 21. The use of c¢laim
19. G Ol iRenmaceH gl gBRROT o ERIIGiE HErapeusea eRegg dose of
17-AAGrapradmewt d iehA Gy haA G os aerediug pf 17-AfntBat ksyftsdarepmbined
AUCort dialy- &dlyl-AG par dpsreinthesangé ofl #botGl 7,580 ng/atleih to ahont
43,000 BﬂﬁlL*hgfblmihe manufacture of a medicament for treating MM in a subject in need of
such treatment, comprising the step of administering to said subject the medicament.

20.  The use 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 Cpax of 17-AG does not
exceed 2,000 ng/mL.
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5 22. The use of CI aim 21, wherein sai d dose is
adm nistered at a rate and frequency such that the

WO 2006M18958f 17- AAG i s greater than 3,000 ng/ PUsbife/51604
of 17- AGis greater than 900 ng/nL. 23. The use o 043
claim19, wherein said dose is admnistered at a rate
and frequency such that the Crax of 17-AAGis greater

2L RNt of Uidilio, YReif Qhid WoEE Rhdb ng%g%gg/}g@;t@{m& he h
o ttlency suc
i 174 Sl 0BG At 00 P T s
sai d dose |s adm ni stered at a rate and frequency such
aﬂ)@t th ,,. of 17-AAG is greater than 3,000 but
§1Sﬁ@§ Wi el Whsreyn 8aid glope Iscadmipistergdhat, a ragg andy fragiangy such
that thE Featdrl AAG Sogreder then s)000e/ mkcwdte L0000 b/ AG.is 2Beater than
900 n of a pharamaceutical conposition conprising a
therapeutically effective dose of 15 17-AAG or a
23.  (Thedist@f ofaith 19 AMGetdiR bail @S¢ isSadnlinidteled 4Hl 'dlte ddd ﬁ”et?jency such
that thdlCLANE 17 AGSs 5RREL tRfn B300 Buttioes Roff KeeddB5, ORNHE/AR! %*r the Coax
of 17-A%; iPerBRE HANTB00 bhiQoek B@taé)dc&gi i\%(Le SLSUbJ ect in nee

of such treat nment, conprising t tep of

24. %eus?%¥§ to sai. déﬁ ta(?ecga he d| c nenier%@GﬁequenCy such
that the Gy OF 49 Hﬁéﬂg iﬁ?“ ga 40 pgf@l or the Conax
of 17-AG fygegsr @%8?0 gt @G&)nﬁtg%ﬁiedr? QQ%&S@&{ 25, 000 ng/ m.*h.

20 27. Use of a pharamaceutical conposition conprising
25. ¥setpdpghetanasaitical edmpeditionecatuprising a thetapkGticallyaeffective dose of
17-AAGravcrprgdrog of 17AG\GHhat reesdtslit 8 TermmallEnohed-ARG &1 Bk range of 3
to 4.5 H TorAfie inmnufiRturange médidanient fotreatiag MINEin @ SuHj8&tiH rn@ed)f)f such
treatmedt, FBEHpEiSIAR Mie §t& of ddRAhisRHnYM bdid SulsjeditRChediBani&fd Of

such treatment, conprising the stép of adm nistering

2. he% 9fc°1’fﬁpd%3tw e'?eqn%?'él% hinistRed fRQ %n"/(tfté' a'E7AAG
= oo Rl SR

iJB Og N /n| L*h e.of a pharamaceuti cal
S5 & ﬁnaes stfﬁ‘?osaﬁ%%q%@mg # therapeptieallyt ¢ffestive dose of

17 AGgpa @r%tmg a7l AAG et syisgaeckeroimal Tivaeid T-A& inrthe tangg of fito 7 h

for the gaypfagiee of a giedicamisnt fop treatingo¥M 1h Asbjeet in nhel obsugh tehtment,

compriging thestP el adnfimstetihg tamsandi§ubgect: the médieanmantli canent f or
treating MMin a subject in need of such treatnent,

28.  qhonsé 6f dgnt 25 vitetdin 9Aid AGEE Rebdlisah il g\tt@m; @tfﬂm@p@paose in the

rangeOTH&)utSQ)OUQ@hE&KQBtOOO%@/mﬂ*}? use of claim29, wherein
said dose results’in an AUGoat of 17-AAG per dose in

29, g to about 2 000 { fpt § £
2 aa %gﬁa%@ %%?%% i o0 s o

the ran % agl@rqj n@fllca@?ntpfp@trsqttlrg M,l\/ém @,@ubject
in_neegfof; yug @e@tﬁbﬁl r BOPHEsng the, stere &f apderinistering- mAGaidn sebiect the
medicamgplge of 30 to

30. The use of claim 29, wherein said dose results in an AUCy of 17-AAG per
dose in the range of about 12,500 to about 25,000 ng/mL*h.
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50 L/h for the’ rranuf-acture of a médi carrentv for
g MMin a subject in need of such §%th
WOZO%%‘?W%P?%I ng the step of administering to 35%(]17 Su 15@5&043
the nedi canent. 32. The use of claim 31, wherein said
dose results in an AUCtotal of 17-AAG per dose in the

fseﬁ? P fxrd D?t% f‘c%%%éa;}%%ot about 25 %‘E‘k Qy e%f?éctlve Jose of

l

17.aa 198 P-petite € £7VES Hh eaifami Hat rrsreﬁe 30 to
50 L/h dor the_morfaqiure of csmedisamentofoydening M dwtw bist ftoReed, of such
treatmegy, comppgias the steppofiadainigisgag & saidgibjest thsgnedi¢aspent.he

manuf acture of a medi canent for treating MMin a
32.  Stbbjuecof ¢claimm@bdwhdreinsail doseatsulinin arc AGC s b §7AXG peedose in
the rangef ofaaoutli2S308r to AYolt@ 50chgatibfiect t he nmedi canent. 34.

The use of claim 33, wherein sai d dose results in an
33, 0L aphafinabdudi 31&915&)&1 F%ngéall?@%&twe dose of
17- AAé%vr% &xra QL £E; tﬂ olﬁ It -dis BV bof 17-AAG in

O?Yb %eﬂ nJ)tS et 1cgm§111t {rgdchng Nél M & Qubject

the ran
in neeinglo Aif 38?@?8 |%°“81P“Sé%ﬁ %Lﬁgﬁpeé’ MISERDE Qe S subject the
medicaRent m 35 wherein said i nduction of HSP70 is

observabl e one day after said adm nistering ste
34.  The usseofoelainh 233m wherein esadd rdosgur@suaalnnnarsuwa <sfp bbAAG per
dose in tlesnahgesof aboanl 3,500 tearbeutc¥s, (o mwEirs. 20 of CD138+

cells anmong the bone marrow aspirate cells of said
35. FHONSEHE cldih 1,TWRerdimesalf advhiaisteridg stephesiBisin Salifbuction of HSP70
in the pkRHRAHRodN mARMIERE &II9Lf QR 3hiee! [s i s observabl e

four hours after said adm ni sterl ng step. 39. The use

36. ﬁle Cds@' JF él’al ékafﬁeri%ga@ﬁﬁglg%l%he&f REpTHER. 51%%1%1{)% Pr?e day

aftersa%fa crease o a mar row aspirate
SR QB%JS . 25 40. The use of claim 39 V\herel n

id decrease of total AKT .is observabl e four hours
37. Iﬁ? gse ofclaim ]adthqe;lgtsgfi,aﬁ@n@!@tggng stgyresults in an increase of apoptosis

of CDI38" cells among the bone marrow aspirate cells of said subject.

38.  The use of claim 37, wherein said increase of apoptosis of CD138 cells is observable
four hours after said administering step.

39.  The use of claim 1, wherein said administering step results in a decrease of total AKT
in bone marrow aspirate cells of said subject.

40.  The use of claim 39, wherein said decrease of total AKT is observable four hours after
said administering step.
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