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

17- AG OR A PRODRUG OF EI THER I N COVBI NATION W TH A
WERROSEASENVE | NHI Bl TOR TECHNI CAL FI ELD OF THE | MNVENS10@M16283

This invention relates to a nethod of treating

mul tiple nyel oma using 17-allyl am no-
METHGIDdIGHiDRfEAQ'HtIﬁaVWH.};@H;%%MYELOMA usine qiwnbmm@m 170AG OR A

rodrug of ei n_conbin

PRORRLG Bt caTurR TN O AT AR A BRET BABOME INHIBITOR

I NVENTI ON Mul ti ple nyeloma ("MM', al so known as

myel oma or plasma cell nyeloma) is an incurable but

éﬁef"h{?‘g'r?aﬁ?”éﬁ?ﬂmﬁﬁ FRRRE e %ﬁ?@@&ﬁi! g

obul i n nti bo that h fi I nf.ectio .

anatf Sigaen 8 &%a?tﬂef 81 el g adle subfeps fiiRgbrelyiamino-
17-8¢meheo) salanhdsMorCigl dfinb eHﬁﬁarﬁfU"& dﬁirﬁr&ﬂ‘ué oBMtﬁerqn%AG or

over production of intact nDnocIonaI i mmunogl obul i ns
17-(y @ cqrepnatiqgDyityp prejeasompiipibitesi ns") or Bence- Jones

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

anem a, renal oBAGKGROWND Qe dHEMOENTIONI ty to

bacterial infection, and inpaired production of nornal

[ nmduhiﬂ@hyélbmaa(i‘m qrisarknolvinnk elelommenod @adngd ¢edn@y€lbma) is an

. % %Mis ften al so ch racterl ed by diffuse
ineygable SPbYELINS canseadt e plisphselhdllanma cellp pirean imnggtantzpgg of the
imrildd! slystefﬁh BloaRtigs 1&18&@’%1%151%18%9&1%@%%%@{@%?1 ghiSh 1on and

cel | “transpl antati on i gh-dose chenvt y wth stem
dls®é¢ IMMria nlgrheientizedi hynexcemd/esallmbagsa)ftabmmmy plasma cells in the bone

' t t th Thal
N A o e o o Ao sl R HAP 12 TeA. TeD,
or IgEe‘Mlpii&em@’f’)d)rMBé 3driel praBingEEORofo@6hAl Jicht KARKS rI-(ijpercalcenma,

many chenot herapy drugs are toxic to actively dividing
aneph IeNah danwags incedape] suserpibd By tqbetcteenamfequl@e, mdnm;@lrgd (
prog}\g: iR %g ?Bel%l ?}Hﬂlubﬁ@ﬁ&h&% cor%m c{l‘gma Wby geé%aé S, f 1}1/11\/_[ MM is
oftell atvocthamtlerigaling slffuﬁawe@mmguaﬂig in Chc«’:p"dxh@&puﬁnﬁbs and skull.
| oss of hair. Conventional chenotherapy, or

st ardadpibsdesPIN il @eaherdpy, §tvRiceR tlay M\%l‘&ﬁatﬁ’dﬂ MY dose

or initial treatnment for patients with Pati ents
che@p%rmyﬂlﬁbe%@n@eﬂ frepsnlyndaticne pst yabvagp fherapyp Céprapﬁxerapms include

B e L

Zoraetst @oledeinlic :tcﬁ@)n Slol@nén magncHemotstdhyt dugLad esxit Reactively
tunmor burden prior to trans%:l\’?rdb }{Cert al n chenot her apy .
% 1

divigngquonzcancesaseedyi igh peok e P88 of Higrsisyaghrpad intestines,
d%é‘ﬁa{ SolIRRGAY G REXehi
e esul ol1 na gr eat er y| ‘8‘} @2 aﬁﬁ%ﬁl 12 a}?i}'g%%%iﬁl t@ﬁ}?d cell counts,
nau@aavmhmsgmmnﬂh@mmmkmap@/hmhr ugs suitable for induction
t her apy
Conventional chemotherapy, or standatd-dose chemotherapy, is typically the primary

or initial treatment for patients with MM. Patients also may receive receive chemotherapy in
preparation for high-dose chemotherapy and stem cell transplant. Induction therapy
(conventional chemotherapy prior to a stem cell transplant) can be used to reduce the tumor
burden prior to transplant. Certain chemotherapy drugs are more suitable for induction

therapy than others, because they are less toxic to BM cells and result in a greater yield of
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i ncl ude dexanet hasone, thalidom de/ dexanmet hasone, VAD
(vincristine, Adrianycin(r) (doxorubicin), and

waleovamedobasone i n conbi nation), and DVd (pegyl Bt BUS2006/016283
| i posomal doxoru bicin (Doxil(r), Caelyx(r)),

Steng I@%%{ Y @Ma%%gmg eéﬁgg}e@ciglgeg%éyn%rﬁgg( ?@E‘)%}‘ gl%uctlon therapy

incl0& @@k RMhakéhes ﬁﬁﬁﬂ&ﬁideﬂféxé&h&tﬁasﬁh@ dNABORctistine, Adriamycin®
corticosteroid drug), achi eving a response rate_ of

(dom%lcmmfandtdananethysonm gshabiinations, aad 1%1‘1’@ {Reawlatrg lingsemal doxoru-
blclﬁzﬁﬂuz@gs¢%f§gf { ablglg%lgeo rgﬁlc} reggtge)((i as?rg 4171&3 dexs ethasone in combination).

times used al one e eC|aII n_ql der
S oo e %@ﬁ%@?ﬁﬁgﬁf iy GRS Eaiing %ﬁ%?rg 5t a
cortkd®¥RIRY BARINR hleVirR) asl%spb?@éirdt@oﬂ Sy QU foRtuh ey ap¥iphala® fean
or In conbirnation wth other agents. VAD is the nost

alksdmngﬂgeyt arslg ol l6sm siwitableoior mdectapythe@m Eyticordgroids éespeqiglly

dex%“d‘fet?% Srthsg)él? ]élg%fugﬁ(%)?l\é % a I ecen? qtp? 0%8%&? Lgﬂ}’older patients and

thodel veiS cERAbt Bferd®chdrtibthedapy. SDSKamytHa@oﬁeas alslowsacein indietien therapy,

of the existing therapies offer a signifi canf
aloggotrdn epmbinpen With pther agents. VAD is the most commonly used induction

ther]clé '%wa HA; é&nﬁg %@éd“éh’éw%?)b g? Pf/f?éfﬁf'e Rn {n Zﬁ&ﬂﬁeraﬁl E&’cezomlb

iTes raferred to as ani nogel dananyci n)
has @eﬁea’pprmeﬂtrb&tnﬂg famntht agatafent dfeMivhthut Hli$ yerygdaxic. erzgever none of

compound gel dananyci Sasaki al , 1981).

the exipitpgAFAPICH O?érﬁﬁkggﬂﬁéﬂlpé’twa&ﬂr?ﬁp’l@ng a pr odu0| ng
or gani sm such_as Streptonyces hygro )j C
gel Hapllglangg- 12glomethaypeaidanagyy 6‘@69176;4(5}) SQ’é‘e“meS referred to

e
as RUERAAINEN B e 1 Y Sy e BRSO RINELR, Sccuming
conippiad géldsxmmgfcni (Baéaﬁﬁiet al7-18681 x &eldrhgmytie isrebteinfblofyy culturing a
el. danamyci n ki et al. 1979 Wi | e ‘%gl daw%gbz
prodycing Qreanismy w o8 AVED BB RSB B RPN Yites s
An@cﬂéﬂ 51618 Sg&sﬂiy §&ﬁﬂat 1daRath{8n 48PFBive & D7- amﬁﬁ»‘gaiﬁhnﬁﬁyoaﬁ( ‘17-AG”),

hnutr : Schhur et al, 1999 none of them
whlhhss p:reéxmedplptlmmmndndmdabv imetehodiem afdd-AAG. 17-AG can also be made

Gel el in_are be|
trons e R SRS 4hd TPy B R RS gl aye been
stucﬁE@ﬁlfer@fv@I}ﬁds%aQ:aﬁcé‘ﬂfa@&ﬁs in th&ehedst (e.garsaNag kﬁ&ls, 19899%thnur, 1995;
Hsr90 acts as a chaperone for the nornmal processing of

Schiginig? aéeﬂ?feﬂ>amoq§rq£tﬂeqmba8(be@n ARRFOVEst {or antirsanceg Hef- i s
found in all mammalian cells. Stress (hypoxia, heat, o
etc.) induces several -fold incrgase inits )J\
expressi on. Fherg, exi st other stbiw,_. nduced protei n(§
(co- chaperones) fuch as heat sheck pIZOtEI n- 70

t Quendil ecoveRs fbom M sH 7 ceies,,
|nh|b|t|dPHIead|to dlsru i e interaciiofH
be > n .“)\v e | tS S i 2

17-AAG Geldanamycin 17-AG
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exposure to 17-AAG results in depletion of erbB2 and
destabilization of Raf-1 and nutant p53 in SKBr3

whe@aatoeancer cells (Schulte and Neckers, 199B80T/US2006/016283
depl etion of steroid receptors in breast cancer cells

( Bagat,e 2001 | et.i on f Hsp90 a

d ow%? rAe‘%dSPS{‘ ﬁglﬁa‘b % %V&dé? B ‘%E&ﬁo grgiphibiting the
activitly af Ge® sh@d:ls{ p‘ro{eBUD@ €1H ?90 %'(Sclﬁﬂ@%d NE%RJ:I@ 11998). q‘ispQO acts as a

Raf-1, c- and Erkl /2 i'n col on adenocarci noma

chapgiopg fonige pemal rocagsingxafongny el petgeinaf ictientgiroteins”) and is
f t el s and re
fou 4 iS5k A L S8R s
its extpresision2VBdre pxﬂe@flflda‘é$st911lild@écaldgdtitélnsc(&k—6h f@ﬂﬁﬁeg}/ 6ldhiis Beat shock
canger c S W Wi
pm%ﬂgk{f ?gﬂ P?@ hichdsopiay 21qle %#IYJ&I mpoxlss@ﬁyld mmvery from stress.

erbBZ (pl 85ﬁ IeveI s in NSCLC cells (Nguyen et al,
Ot canggr Slis &1spPO imhibitien loails ip disruntronrg{Ghe siteradticn tieween Hsp90

andHE:sRQiQn eeRsN&lcnRE Qi ?tlefo@e( Pécgﬁt(é% rafolp Cgl?tf @ éﬁ(t.&l:%r example,

metastasi s of cancer cé er-o
exposire st 1L GaAtAl seshiiy i dephitioa tof rbiB2sandldestabiliv &NRISS FaF-18dhd mutant

R N G
in bidatEhcaf cell'é‘ tel10 8. e{?ﬁﬁ ecfegfeﬂﬁﬁ ok H%}?d' %1 Wﬁ%@glaﬁm of Raf-

t hese Phase ose/ scht I mens
1 angk qyb2 112@@3)@ /27@ egnpma celdpu aBergﬁeetezrl @004)pdhplamfoamf-1 c-
Aktagnecﬁ?ﬁglfi in &ﬁ e@#ca%ﬁgéﬁzi’éeﬁl% 4%1@?%%“1/ qr}rlg 19,,, cio(v‘gy@gulatmn of
1ntrmreﬁ&1aaBAB@Ibl aR¢-RAESIEiNs Aid rdliddiion of 2%t kﬂl%séoz{c%@hy i kemia

Fﬁg ng/ n2 once a week for 3 weeks out of
cellgNimmanappllied . owlbldﬁﬁliaé&mort oficglkd, cdkg ambiychn E in lung cancer

' ol id . tunprs. - W

cel Y AL R (nE ) Sl 08 epleblog BE bt oy and
erbB @186nierels reNSOEICwslls (djuydnRRake20b0).r i al in adul t
patients with solid tunors was conducted in which

patBeentise oféieeicvierly & t AAGA G adlhtivef 8 rHs%99l §1¥§ oﬁ&eﬁﬂét&ns involved in
weeks. The starting dose was 10
OHC%%eggql%ﬁ%mp@stggs REFaReer GRil.H ruraleer lommltdllevauwomdmee evaluated

f
o b e P TS A R S O 8 s i,
the @artcer Thgmpy EealnitionrRre gaiS(OTEP) |df%%’N&il(ﬁ1@B@§nceﬂfﬂsﬁfute

whi ¢ ti e treatedat doses up to 110 ng/ on
fecoffﬁ%e‘%ﬁﬁgh Eéﬁﬁ\ﬁg S?(BChGBjﬂé aegipens fprdhrthes spdhis 22 mefne’ (mg per
squa@@ﬁféféf%@ bo@dﬁlﬁa@e $6f lHe ahIsﬂQ)r sﬁ%gét?h istered twice weekly for 2

at ot oxi Clty, e prot er anen
out Qf wegst # ¥hing/mot radannmenml awee klweekcbatinlovsig\oe withod e or break,

tart f 4 day. At dail
and %\@z repg%?g%!ﬁnaqﬁ%akﬁr gﬂ’F%ﬁO %ro?éq%eggﬁ Roeg{;}és (ﬁé/@@om %{g)lﬁga trials —
almaB0 B8O Vel lv@ﬂhspa’ﬂ@f{t?héwﬁ@&ﬁﬁﬂuﬁfégs 3 %Ytﬂllgs&g%heraﬂ showed

resPectlveI For patients treated at aver ag
limitgdclinigpl aogivity and are AnBmanided elp@ wer e

(a) A Phase 1 trial in adult patients with solid tumors was conducted in which patients
received 17-AAG daily for 5 days every 3 weeks. The starting dose was 10 mg/m2
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

-3-
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6, 708 and 5,558 nMh, respectively, and average /2 3.8
and 8.6 hours, respectively. O earances of 17-AAG and

wazZeoddiwszre 19.9 and 30.8 L/ h/m 2, respectivel pCT/aRZNOS/016283

val ues were 93 and 203 L/ nR2, respectively (G em et

al . ( Ln, @& second Phase 1 trial, . .patients

i ¢ B ot o Pan B R SpERERGUG NG5 e g epgmses were
X Sobghedubae & desedinditihf RIS hefatdoX@itiBhe Hlotddd® Wl further
ng/ n2, dose limting toxicities (hepatitis, abdom nal

pai AMCREEddR JosCRALISAE AN Aistice weskdy schadWeevetyother weelgI starting at a
Coalp R praBI ey B6) B8, A BalPSet GEA) MHER MR ok B e peak

nodplasmatomeatrioms weip il 8G8REEandSB, Bl0+qy8 IU\MM,Gre‘A\&%ElJédy. For
dosing. At the SOﬁ/rp dose level, the ty2was 1.5
houP&egiidraatid 35Pa HmOrusagA US, vabees it 1 SAAG and §7-AGwere

- 1 07. nM .
17 é@Og Qﬁd 5 ,5”5 8 WRPn; re%f?eé?@/ Z% ﬁ%%g t%%?élﬁﬁo gg@ﬁ,&g@gctwely.

Pl asma concentrati ons” exce
cel Cldaranbes Af0-758AChind 1TRAGwetet1O® amdBOLLAME respectively, and V,

ft | t.al., 2001), A Phase 1
{1 S er S aed AR YRS et ety ol e 2hed KMt s wi tn

(b)advBNEQLosPPhdle HUARE Pat@kLwit Q@Jaﬁg?d’\g%gllﬁ%lfl&%?e%ei?# 1a7QI1XAG on a

every 4 weeks at a starting dose

r ecéiyendschephigsea stagigdasé 0P Sgim?. et th88 eng/m?, dose limiting

esc o ch a.dose of 395 ng/nk, at i ch
oo A Ao R B nr B STReRBa B e bt cone
gr acbealdtidristriegeithalesk GyedbS&tMAEH unlth 8hI@sst REAchEN e S b3/ MRy
amended to aILow dosing twi ce weekly for 3 out of

e mpridicatensiysye froplemeniod toallew éwice veckly

evef Yriher

' \ . ; DY an .
i SR O IR P B e v
(v, ubknMi Stthiddrhy, Bort I70A) thet, das AAChv@s add the &,.f as bOEnM.

central conpartment ang 89.6 L for the peri?h_eral o
conpalhHEMCeniEgtogs sxreedebihgiesnegdecktozghipve coll Kil(19508 nM) in in

L1 byl nd fr A0 ibols (RRPRGLIYE! Yoo et abol i ¢

clearance indicatéd that 4

(©) met&abbhiezletial of HT7AAGH wie carsjuetet] iiv ehichrmatien te syithnsRanced solid

(d)

hay, een observed | his trial tp date. (Chen et al.
B Vo8 FRR R Firel Db Bubstiefpa £ wilsai S OF 10
SOl hg/nt’Uwith 9 rédyinthy R TS 2’@&56?@ o ﬁ{g%ﬁi.%s@%s@ala_ltjhogs reached a

weekly dosing for 3 weeks out of a 4 week cycle.

st 108 A3 Wowe/mast whiehnagsea Bod vomitinglsacindary togrhedatitsind
Vr\r/lg{ o £ 'EigHé wﬁf&fﬂs&v@&nf ¢ )éfnglsié%eé@ e?\gi\a{%%n%}%h 't thjl?odw dosing

an obfective O reachi
" bitofiegiadly forctduy bf dvery i eyeblidhndatvieridlyy fof 2AMPoPBRry 3 weeks.

reached .at 308 ng/ n2. No objective tunor responses
A population pharmacokinetic (PK5 analysis was performed on data obtained from

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

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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have been observed to date in this trial, and the
| evel s of Hsp90 client proteins neasured were

woe@hangezrl during therapy. No correl ati on bet We€mnus2006/016283
chaperone or client protein levels and 17- AAG or 17-AG
PK was,seen. There was al so no gorrel ation between the

17mgAe’ pRogmescalationTepshied A1 2 mealpe Mhopisignifioant teyicity and was

20 t

T T L

paM’HthSr mdkhy BASE atak ceanbéd‘;m@ﬁﬁ mthé Nb abjecnmge tlo®e responses
oSl REETe o A0 319} BRbSISvEls SRR S ploietn

h' %@gurg@ Were ﬂrkﬁafg@@ doBh kNotcBﬁelrlileween chaperone or

formul ati on enpl oyed con |n 10-4
d| pliari pr@@mﬂo\mlsj@d(lﬂm@ﬁ oml 7aA6H 1§ Ivens isednu Shens, wastalsomo

t heTlaGOn B 6% A A T AR LU Aty (R . 2005)
(e) traaberr 2hasdA0ri4bRad@hbfcted Wons B@ﬁ&dwé@ﬂy @dhﬁﬁhﬁﬁhbﬂ schedule,

docunented | ong term stabl e di sease. No npl ete or

painclugding &k paississwiflemetasiatio medanoma; The, &taﬁm@rﬁi@gq W i@ mg/m’,
! e\cﬁ?& g& %ﬁ%%ﬁ%?&uglmas%b%é dé 5%% I\feglkt({gﬁide%nf elevation of

excee renmal ne peri O
in ASKOEAShl@ﬁGI%SMﬂﬁ-SBO Ahg/inl%vehkmie 47- Ai@@efohﬁudethomémployed

L Corames 1 Dant e oxide S VShin haingle aRfEpisgiorhicn tikely
pI @érffﬁbﬁt%& & th‘é’%%st?cn&%&ﬂﬁgfoﬁm ghﬁiﬁvé@%s&véd 1HEARE trial. Among the

correl ati on between dose and rea under the curve
( Ap@jentotreatérbat B30 et SPengéind, tstoustipwed ra?ln@ipgmdbds}ﬂwmeoted long term

T Sl ole PR FE R B rrREEn g gt cos
paldvemsotnﬁgaf)eme Plasid A7- 4RO 6&tWE61s e;@e&ieatnoqm%d remained

client proteins was al so observed in tunor biopsie

CDP@DWGnl?@ i forgreriodpiaaxeess ST 2 opesf A&tl@é@gf@sﬁ dme ﬂq’vehof 450
rbg%gﬁ}ebx‘? DEiBn@lor ﬁ%tr?b%ﬁm \x{aIEQ? ) 93l &, ci%‘%&a%%& 9% 5322 Lh,

I'n tunors ‘bet wee

dayﬁd th(eBﬂfmﬁrpehk elasiah JevaDR a9 8,99 ggfln There vt lireM\borrelation
activity of 17- AAG has been studi ed using a nodel  of

di betirsen dpss P9srea Weenbe casied AV ()iosbe gorgdeves swdied.
(Mph siaidsay ﬁh@@pﬁ;ﬁ&ﬁﬁaﬁ ofd ¥Rb n?elagha!& b ﬁh&f&f& SERE co-

treat ment signi onged medi an overa
suchdpeaine mulbmﬁslﬁﬁlwas |0bsdrvcthm1&8 alrepdticatumateldyat ﬂ@@-

P SO Tuc, Dpbiosondiht Polelinls it SHSRELE G viopsies:

s 0 ka4 HDbS of‘@ﬁﬁﬁ@nt‘é Bfd REO Indélﬁet%n ﬁréﬁcni?c'o'f Bigagbntslat 2 hours.
has not been borne out in Phase 1 clinical

t r iThese. dptasigdicated ghat ElspPQ enymees iefifitobitesd foobetaigen égnd 5 days.
17, ]@e’%%rﬂgz an 268§)i -cancer agent, no

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 et al., 2006). Survival analysis
showed that treatment significantly prolonged median overall survival, but non-clinical data
are frequently not predictive of clinical activity. As discussed above, this has particularly
been the case for 17-AAG in solid tumors, where the promise of pre-clinical data has not

been borne out in Phase 1 clinical trials.
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regul atory agency has approved it for the treatnent of

any cancer. There remains a need for nethods of dosing
war@eatwBni st eri ng 17- AAG and prodrugs of 17- ARQ/(820d6/016283

its metabolic counterpart 17-AG so that its potenti al

t herapeutic benefits can be reali zgdp The present
i nvERB; S Bianglys cHoeR t%@ﬁ"ﬁ‘@d’s TrAAE 3@ @firGanget agaRt no

ekt T o 100 45t BREET bt g oot for
methmlst afziosinp afd/edmadk¢ning 1"BA,ACP8&cB;4ﬂ>§1nxganf bYV-rAGriEnd its metabolic
resi st of MM cells conve or, hi e
coupG ol SOA Bt HoPaB3: Y RHGREH R bgan b ggstbed: The present
invédtiof ipAsiedes QliciPethd@hat Meleffi@dREs ﬁ{ th kreatbQP8 br R us1n|g 17-AAG.
I mprove patient outcone in MM Bortezom b has recent
be r I
e R e e T
BZ,?RSf%lalcam owdroame tdsstance efMidtlloto dovantiohsl amittigh-dose cytotoxic

b t - | ati
che3{peFEY et e hori” MRP €1 1a 2004 RESeHs Eebracd ) and
impkSveGARaR Rtc@el ITIVION | B2 Bini s rO¢Hnfl9 BBen dﬁprb%d%i’\@é!ﬁfnent of

highly toxic. The present invention provi

rela@mnd aefrastory Mk (Raehasdson en 7L, AR63Or Plﬁclmz@aé studiep havk algp shown
t f i
that?{egg%ér?g §f 1\’%4{1 cﬁlllJ ﬂ’tﬁ %éﬁ@o%iu% 08 8¢ rs]elgng flcgm‘f spgq 121 —re%utl%rho& asa

majbestisiiresporge oV delil?d Wlhl& isottbzohiti 9 capabest ihipeedih @ Patient
Al'l docunents cited herein are incorporated herein by

outGogtee ftdhbeveyer highbsokicsuch publ i cation or document were
specifically and individually incorporated herein b

r ef Eieehiesent IBRETIEON SUNWAFCODIDITAHRN (HYEMECN tﬁlﬁéA& elsls‘erAG or a
procﬁrﬂé %Pgﬁh%? Rﬁ}% rtgg ng{%}l a?g eiff% 01&5 1?itt I8 Itltl (ﬁllﬁulu%)le myeloma.

nee suc reatne

f ter
o ST b M
docﬂaﬁerﬁé\atﬁ hekdin Afe ﬁbo?ofh%&ﬁﬁdﬂ@n O réfefdnBE aslif cANaWRh philid¥on or

and a therapeuti cal ef fective dose of a proteasSone
docympnthyare ppecHivally pad mqlavlds}allryep@:a*p@rﬁ@d@sremn by egfexgned- | no

further therapeutic benefit is obtained. In one

enbodi ment , t HBRHET SodMMARD OFeEHEHNVIMTIONt rat i on of

mul tiple doses of 17-AAG or a prodrug thereof to a

subfteqgtresent ihvévivlon \pesvides metogsfior otatoig ratitipkanyeldma (MM) in a

rejin each such dose is in the ran fec?f about

Subeefdnﬂﬁwﬁ% 60 HEReng A ﬁﬁ?th@dewmpﬂsm oHERAT administering to said

subjggntlt')ﬂot’gli ngﬂ%tlcﬁﬂrﬁgﬂécéféfé d?gégf ?&?A%%lllzzg 1/&92 (Bg %Hﬂxﬁgf@ltﬁm7 -AAG

or 1drMequil g dleemeuammftffe@ﬁvadQSEOAA@@casmﬁ‘leAmnpxt@d podjoptiomally
se i s ad tea{netg1 tw ce weekly

repfife S0 RERITaL to i e Pppi B IEh %

In one embodiment, the method comprises the administration of multiple doses of
17-AAG or a prodrug thereof to a subject with MM over a time period of at least 2 weeks,
wherein each such dose is in the range of about 100 mg/m® to about 340 mg/m’ of 17-AAG
or an equivalent amount of a 17-AAG or 17-AG prodrug. In one embodiment, the dose is
about 340 mg/m* of 17-AAG or an equivalent amount of a 17-AAG or 17-AG prodrug. In
one embodiment, this dose is administered twice weekly for at least two weeks. In one

embodiment, this dose is administered twice weekly for at least two weeks in a three week
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enbodi nent, this dose is adm nistered twi ce weekly for

at least two weeks in a three weekperiod, which rate
wo@boodasiosyy per three week period is called a cpcl/es2aeio283

mul ti pl e cycles of such treatnent are adninistered to

e tient.. I n one enb utical
perighr o aisf Bheine BarRkachiaR bad biselIE oV o e fige gvcles of
sucH @ 8tnidh@hrel @Hihiserddo @k MNChaiank. of 17- AAG per dose in
the range of about 2,300 to 19,000 ng/nmL*h. In one

embRtinRMbodiféft tﬂ@%f‘erzig% é%%ﬁ&ﬁ@&s@ £ E1‘7 Aﬁ&@ of8%rodrug of 17-

frequency such that
AA@ i8 @rdspgf) thabeesuliroin aoxAE€d 9f GMAQ@/p@tdQsann tltaerangd afrabout 2,300 to

t .of th d | t
a! l%hﬁgd T R rapdd %Sﬁtugﬁsr% g 10?1@“?‘?2‘3&?@?@%@2\ ffequency such
that thec{,?g@f 19t AAG @Ahei frod@ugAddRE nbhédedd 3800 AFIL-(or ikt I%Far

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

equfyadent ehthp Pgmg} i ene ¢rebadimsntothisidospizdmsinitesed #ra ratgaand
]
ok 0B LPIORTI Rk LS 038 Jp cppgmoiment

thisCoexiscidmimis®Add 4t s raie@ad éeqlidhan sich3Bex the Cﬁlggﬁ37 NRAG is greater
this dose is

/ I nbod
thar S5 ReiC IR oBF CRBPUBRENGS P EHBISerer 2t hee snskiequency such
that?h®&,,Qfof 17- ARG 1& %rélfe? a3 télogs%t Qﬂ&eﬁﬂ@%or}@'mL In one

exceed 9,600 ng/fiL. In oné e nment
emhwgn@tpems dst nsyacbmmwmd/@ adets@nd freqiend@ soch thapthe @ yupf 17-AAG

. of 17- [ Iud s 17-AAG is a dose
g Zl}ag?ﬁ({o\'@qtﬁ 8%102 egflg OmEBLAG per dose in the
00 [m*h. |
D GnRDOtihnG o UEr e ieahY AHISHBGHSREE b-ASy et pradrug of 17-

f
AG fwggg%mm m§_ E’t?clh%deg 22 %{%&%ﬁ?%& ﬁes% ﬂloa%SAﬂ@total Goels per

doseytinthe ranige 0§ ébatt 880 taatmuahdl000 Bg’lmiﬁ’ﬁly Irsomfhemlbtﬁhmbﬂitethls dose is

17- AG i t t
RS ot el Secttaiite Coerid s O e 1,400
ng/hl elﬂlttﬁﬁ %Ynlﬁidﬁﬁeﬁt hats d&@ls@lﬂ%l@ﬂ%teﬁ%t é@atb %n@ ﬁ%@lﬁe@lﬁy bi@nthat the

230 n% In one enbodi nent, th dose
Cuea@id A& i ieaentestthan l"é)tflg/lahdlnfqﬂ?@cm@ﬂdyn@mctﬂﬂﬁ dvae ist ddenidistered at a

AL ST R NP T o —
mendcthis rdosé Bragehiniktegedr s @ata @dd fl’é@lﬁﬁﬂﬁﬂ SYchsatthe QL. dfN9-AG is greater

17-AG is greater than 230 but does not excee
thanﬁ%t Ageshiot erweéﬁé@méaLnI@mne epphedirpent dpisiope sladgninistered at
a rat%faBS%ePM@nc?gﬁg? ffat thé ] Gyf la/ f}qg e?ftha;l'l ,91'30%9(106]3 fofSceed

or a prodrud 17-A ose resu
1,40mghhhed AUCt ot ai  of 17 AAG and 17 AG per dose in the
range of about 3,500 to 35,000 ng/nmL*h. In one

enfindherembodibdeing tisboherapsutiadny sffedtiee @dsedf IRARGRGrodrug of 17-

y such that the Cnax of 17- AAG does not exceed
AA‘% §7q3%g GF APrMRBE 8t 1 T-AS iesdlesathat reslts indecpmbinededUEed of 17-

AAG 2897185 Blr dds in the range of about 3,500 to 35,000 ng/mL*h. Tn one
embodiment, this dose is administered at rate and frequency such that the Cpy of 17-AAG
does not exceed 9,600 ng/mL and/or the C,y of 17-AG does not exceed 1,400 ng/mL. In
one embodiment, this dose is administered at a rate and frequency such that the Cp,x of 17-

AAG is greater than 1,300 ng/mL and/or the Cpax of 17-AG is greater than 140 ng/mL. In
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one enbodi nent, this dose is admnistered at a rate
and frequency such that the Cmax of 17- AAGis greater

wo b@a/11903D0 ng/ nL and/ or the Crax of 17-AG i s BPCEHEEENG/016283
than 140 ng/nL. I none enbodinent, this dose is

ore cERpPAs doness AR Rl e afﬁ%aﬁ?t%?fﬁ%%é E oot 17-
AA(Q@ dﬁér ki PG So/HI ERIPSr thO@P,,23Q 7096 id-grehttr Gag 230 ng/mL. In

ment, this dose is admnistered at a rate and
one émistimmenty thivsdsfse isetministerathaba refe and frepgncysueh at e Cumax of 17-

A e e

greatl:a #af 1920 /bﬂﬂ—%oels RotdRe&h; Qd% H?’EﬁL Ih bhs e1db6dimeﬁt this dose is
adm nistered at a rate an re C { hat
admmme@ﬁt rpicrng frodugreyzaueh thak e G Y601 DA begeatt fan 1,800 but

ged glc,t IBodueasR"
does ﬁx<§:§§9 ﬁ goes no{ﬁd{hxg(—’i’"é"g@f 1@;%%?1% 7‘%@@%? ?E}r?g{u not

m«m@ﬂbﬂdomgnﬁL.the therapeutically effective dose of
17- AAG or a prodrug of 17- AAGis a dose that results

' nIrﬁoﬂ_eeérﬂbd&ﬁlheﬁt thé tier@feulidalyEdctivé beseraFeA AG dr.afprodrug of 17-
h. In one enbodlnent the t her a gltlcal

AAGIS i it 55K 510 TP toP! &P Ge ST REALD 16 - Tn one
emb?((i)l%leen{ I?l‘?etthg ﬁéﬂtfcﬁllﬂl fo@ctf(%&%é‘@ﬂ 172QAd-31 df"l@ AAG is adose

regadi ng otali of 17-AAl er dose in
that I‘d@&lti ﬂll’l‘:gBerﬁﬁnﬂ booff 172 A2Dirt the ﬁ(bmgwlng €ango @néh gm AUGGor PHL7-AAG

nbod th f t d f
per c‘ioggnéhsﬁar%ggem?ahwg 30 B0 el ersﬁfte so. n
T |V 17- AG th t
b b b ST St G i
AG 1s e Mat gﬁ? ‘ijlral;'ﬁe)&%ﬁn& Z{Z ﬁ‘ﬁ” S RindAs BB dF 31788 @' 1t l§ Thdne

erm na foregoi ng range and
embéﬂi@ﬁemt ahe MikrapFatidalp effecivmalosnof h’/eAﬁamgeeproﬂrugmfdﬂ 1‘8@08 a dose

t bout 17, 0Q0 mb
that R BN BF | EOC hBSTEERRE PReais g1 AL pul LAC per

?@Qféb% 230PREbbIAL 7,06 /is #hn a Vol une of
doseg&strfaf)l tron Vz of 17-AAG’in the range of 56 to 250 L.

In g E}S%%B&H{n@ﬁﬂ“ the Bélﬁpél?ﬁﬁlgpgﬂédtﬁ@ lbde &F 1f7eAIAG/& O9%8rug of 17-

Gis a dose that
AAGe§w dose that resu‘ite hmmﬁ’ohﬁnﬂoﬁdlsmbuhmmﬁz W1 BAAT inherange of 56 to

t he foregoi e _and an
25035 . S B S0 St R SORR it or 7
AA?;P%%%&B(H% reddt8 it RRCARBYbE Giddibutied Vet 1 e AP sethefforegoing range
or a prodrug of 17- AAGis a dose that results

andian AUCheaf Hde\G pet duse imhgaarge af2bewy 5300 toH9,009 ngfLl*h.
enbodi nent, the therapeutically effective dose of

17-TAbGe embadlmend mheghcﬂapdlitlcmy;effscta/edbsq;oﬁ Wap AGreia prodrug of 17-
AA(A[]}@? gg%ﬁet%%tfargg ts RA@S g}rarlfg élg t}{egrg?gf,?g rfel%oto 89 181 on ggab%&ment,
the therapeutically effective dose of 17-AAG or a prodrug of 17-AAG is a dose that results
in a Clearance of 17-AAG in the foregoing range and an AUCq of 17-AAG per dose in the
range of about 2,300 to about 19,000 ng/mL*h.

Tn one embodiment, the therapeutically effective dose of 17-AAG or a prodrug of 17-
AAG is a dose that results in a Vi in the range of 96 to 250 L. In one embodiment, the
therapeutically effective dose of 17-AAG or a prodrug of 17 -AAG is a dose that results in a

-8-
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range of about 2,300 to about 19,000 ng/mL*h. In one
enbodi nent, the therapeutically effective dose of

wa7606A0B062r a prodrug of 17- AAG is a dose thatPCEESINE016283
ina Vss in the range of 96 to 250 L. In one

e therapeuti.cally eff ive. dos
Vi BUPRAAT I e ablhe BRE At ARV oG KR Fasbip the range of
about2,30( o Moul 79,0@6ng/mit*he f oregoi ng range and an
AUCt otai of 17-AAG per dose in the range of about

2 t
sk erptah 000 AR TAD, of ORI 171

andéh@pltorﬁ@swn@uéa@tnmm geloh bimoystence 1remp|ara@ajphanmcmueai formulations.

n ERB ALERARBMTBRSLI AR, 1R Mot st 09 A& e 17-AG, and

prot’szoﬁACinﬁibltﬂ;Fap@s@l tmrpnmmamau ﬂiﬂxﬂﬂdﬁ%ﬁ ahe hﬁhﬁ:fé&mcal for-
sane pharmaceutical fornulation. The phar rraceutl cal

mulpns AgF PRy fees SeMpriza 3 pharmaeavsicalinaqsepigblegarrier or diluent.
pharmaceutically acceptable carrier or diluent. In one
entde@ngrembodinat, ﬁh@P@msmee inhftitor isdrortegoindy. t leameiembodiment,

B STIONTE g 550 00 B i 0 50 BB v

90 ck2Q0 mhiAtitee 8s ﬁﬁlrﬂlﬁbldnﬂfahl@ bR, o6 B3 BBrteTEbeE adii@istered as an
bortezom b is adm nistered as an intravenous rapid

ntrieneRs 1gpiddolis of Siecuieaands) I csrendivduueiesch desecdf thivbetezomib
s i JasBRORTUL b3 1710061 6786 B e SAEI5 0 o 1

AGAI@ onb rembodinesrivatie metitod cohprisastthe ddmmimralusﬁ of hﬁlmple doses of

oorBATHBR RPNV oser tf%gﬁéqudo%f% caat £ M herein cach such

dosé'R &K RastNRLAh N8R Gl r%H%ébida‘Bﬁt?t 1% n 852{%% t %3 %ﬂiﬂ §f Qt;Frtezonub.

in the range of about /m2t

?ggﬁ %é@gfnbodlh{énprﬂﬁe Pﬁigﬁl @gﬁ&sesgﬁb acfoﬁlE?r & ogpﬁluﬁlg? & doges of

m nistration es 0 ezom
bortg¢zoniB@nd 17-A83, b7- Atk ed prugings ofsditheel 7-AAGASI AG o f@tﬁ&t with
periqQd of at |east

MM 3 85 i bR St BB BT 6B S0l riggomi is at leas
1 mb/B& S id tHEGAREE SErabbi 1tt}3)eab5ﬁ’tnlg§n%f/ 2gpb§rte¥ofn9b %&@ Hﬁch]do§e of 17-

mg/ m 2 of bortegzom b, and each
AAG epgtleasd B0myzrmod! 17PAAGGOf on cqurivalgnti anaduan bf hmm or pl‘bdrug of

itk TTSSA oo 0 Toth 8 Hndbr 5 T ety STkl fol$4G or

an eqa‘wal&ﬂd @Iun® 6P UIA @ br PrédAS 0P EitRrAGL N Pdr El- Abﬁr Iril-g pffed
or 17-AG. In a preferred enbodi ment, the net

embggdigsint, é%f‘smﬁawﬂ@gm@wswgnmmpnpg andiinde dosss obbptteroonid bnd 17-
u eith
AA@nfb dné7 oef%ﬁh\%o 7 R@%?%r\/& Rg{ to a8 E{CC%W&‘A,@W over at least 2
weekm ewheremn eanhisushu dbsedd dertefontibid fawt D ni%mébr 11688 Fanke of about 1
bﬁx/'in gf i n the range of about 1 to about 1. nq

to abgny 1 34p Geh flosehd 7-AKGAE] A3, qsipserug 06¢1t1teir Re¥AG or 17-
AG &% P& B0 rﬁg/‘m of 17-AAG (or an equivalent amount of 17-AG or prodrug of
either 17-AAG or 17-AG) or in the range of about 150 to about 340 mg/m? of 17-AAG (or

an equivalent amount of 17-AG or prodrug of either 17-AAG or 17-AG).
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AGis at least 150 ng/m2 of 17-AAG (or an equi val ent

anount of 17-AG or prodrug of either 17-AAG or 17-AQ
w@erooen14oBe range of about 150 to about 340 ng/ PRT/0E2006/016283

17- AAG (or an equival ent anount of 17-AG or prodrug of

ei ther 17- AAG or 17- . BRI EF_DES TI ON OF THE

DRAW NG S) BF@%EQELS 'QIN@FpIT NG{S)at i on of

17- AAG and 17-AG versus tinme for dose level 1 (0.7

nyFigerepbshosisdhe plasing camenimgionof 17-AAG) andyl 7t+-A Grveasys disp for dose

t I evi i 208y . i . .
evelS QR0 O DA PR b QRIS oaion
(SD)Xfér Bay 1 and Daytlilenibateddose | evel 2 (1.0 ng/ nk

bortezom b and 100 ng/n2 17- AAG, with nmean and SD for

Day; ghredNshoRathel Hlasa i BbmRdiratidnf 1 - 8AGHANISI 1 A€ WréB Hne for dose
concentration of 17-AAG and . 17-AG versus tinme for dose

level 2:(1el) mg/m Tbaterepnibpango00epgm Hl TahA Gl suithaeap and SRAg) Day 1 and
i t.h and SD for Day 1 and Day 11 conbi ned. Figure
Dayiﬁéﬂmg%%{ihe pl asma concentration of 17-AAG and 17- AG

versus ti.ne for dose level 4 (1. / om b . and
"SGRl ot Rafbrigy TR AT S i for dose

level BL(10PA/resbrtebeil #d5l 59Nawen’tieA AUt witidinehn 4dd 8BGoaDdy 1 and
17-AG tor individual patients. Figure 6 shows the

Day d beambagdosure (the sum of AUCtotai (17-AAG and
AUCtotal (17- AG) for individual patients. Figure 7
s hBigera hshopesrtcepliasme domsenoatianf of d@r APl kA G vessugltime for dose

I gA, , an ri pe rotein in a.patient (Patient ,
tevelpf(hs B oo Al DanPf 1A itk Bk it §Pabt Ray L and
Dayqxn@oﬁlg{n@h, lgGin a patient (Patient 204). Figure 9

shows the percent reduction of serum Mspike in a

PafioRR 5 {HoRs tE@I‘XU%%@ of T1-AWEadd1 B RO i viABAIGRAENLs.

reduction of serum M spi ke and urine Mproteinin a

P aﬁfggfg 6 glFo@st' tgé(%tag (r&%osuﬁi (2118 §int bt g@@/\fs

176A BE) GEANUC gt (17-
reddction o of easohe act | Vi tyt‘?alo{l OV\AR% goses ot {

AG)pfor ndividgdl ipBtikres.t ezom b and 100 ng/ n2 17-AAG 1.0
nmg/ 2 bortezom b and 100 ng/n2 17- AAG 1.0 ng/nt

boFigazonHowanbk palert@édiltidn o dtim Aidpike 3toray Ak, and urine M-
bortezom b _and 150 ng/ n2 17- AAG (Treat nent Cycle 1,
protepgyin q_gsqent (Patient 201).

Figure 8 shows the percent reduction of serum M-spike and total IgG in a patient
(Patient 204).

Figure 9 shows the percent reduction of serum M-spike in a patient (Patient 307).

Figure 10 shows the percent reduction of serum M-spike and urine M-protein in a

patient (Patient 308).

Figure 11 shows the percent reduction of 20S proteasome activity following doses of
0.7 mg/m? bortezomib and 100 mg/m* 17-AAG; 1.0 mg/m? bortezomib and 100 mg/m?* 17-
AAG:; 1.0 mg/m? bortezomib and 150 mg/m? 17-AAG; and 1.3 mg/m? bortezomib and 150
mg/m® 17-AAG (Treatment Cycle 1, Day 11).

Figures 12A and 12B show the induction of apoptosis and reduction in AKT levels in

CD138" myeloma cells after four infusions of 17-AAG.

-10 -
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Fi gures 12A and 12B show the induction of apoptosis

and reduction in AKT levels in CD138+ nyelona cells
w@tbdoenidosur i nfusions of 17- AAG DETAI LED DESCRrEIUSI062616283

THE | NVENTI ON Definitions To aid in understandi ng and

Cor tai -t orRE QUG HERP RO £ THE N D,
de$cr| bing the invention, a concentration of 17-AAG is

——@é%d to include a nolar equival ent concentrati on of

odrug of 17-AAG | n describing the invention,
c 0 eaH@ hpRQsEstepdingandpracticg of Fh‘?éHeSPBt nyentinte d«aﬂmﬁpraﬁrfor certain

tem%q%éd’ﬁérﬁﬂlta%rg W&Hdﬁﬂdv@n of a prodrug of 17-AG

verse e cts" are as defined in Nati onal Cancer

1t1 'dE%hglsr{gthQ %}vfenf?] éqggﬁcfeln{rgﬂléﬂ {;ﬁﬁ g)f\ t&/efméﬂbnncluﬁe a molar

|ne oW ng I'ni ca % OXI'C
equnvelkﬁtrmcemgatﬂ&atdf apaddrGaoCE-AAGE i tute (2003).
Hemat ol ogic toxicities conprise: (1) Gade 4

neth degebin thabsehtib:t akestenghidd ofCTMAG fsAEhedtolnélude a molar
1®ZL) for nore than 5 consecutive days, or febrile

equiyalgnt eopeenteationat apradras of ¥b8G., fever 38.50), (2)
G ade 4 thronbocytopenl a-(platelets < 25.0 x 109/L or
bl Eadverge effeetstierc e defincidrig Natienad Cansertingtitsfeu(30@H))
and/ or Grade 4 anem a (Henoglobin < 6.5 g/dl).
No: e iiolitgg eoxtiaw’ (DLTes defingd assany (flhe ﬁrhlyowmgiflﬂﬁi@l Boxicities,

cr BB B ol R AT EAPEE (e
neutfePeaRA abSHI@E h@@@o;ﬁﬂdfoﬁﬁt AT L 018 xA10° ) BSlencre I HLS BddsEcutive

t he use of nmaxi mal nedi cal i'nterventi on and/ or
daysy Dofﬂbylllaalxalm;opamd/(AN C( %)l Otxr kﬁﬁlﬁ.r;rﬁmer z8 Bébe(Z)ﬁirade dhan 4

d | d t
ol ppefia tflsiier 277 6450 ek lebsbe SPisoge readistrania ke
tranif@ﬁbﬁ) Qﬁ&ﬁﬁ@?&de‘@adeﬂ%@?ﬁa&ﬂd@%ﬂlﬁQ a3 g}al)) NOH- I@&ﬁﬁoﬁgfcqm{iciﬁes

urine, maintained | east weeks
commaser 6y anypk Gaade E(ﬂcmmmatm:logtc aomclqg(exsépt pi}raéen&ngmitﬂoa site

fﬂgq used to co A trephi ne biopsy
leaCB%ﬁI RFEW; angfexip u%t@? 32 %awswd idragthsa asd/&w%mg@é Grade23
s BB B8 mEL e, TG AOBLADRY b gacmen

delay o€ meas thand wéeks slue & @olongatbecoaty frphi £ divgsielns] tekioit).d
occur (devel opnent of a conpression fracture does not

excCutiplaesRporme CRY i defhcdiapnba badis 6f AfgaGod imhiusstb@tion (“TF)
pI ashacytomas. "KPS performance status"” is as defined .
on bpth sepgn @nd uﬂm%ntav@é ffﬁraélﬁa&eéwael@oﬁn&&mpwoa@aﬁpﬁgﬁe (“BMA”)

contEulﬁ gé&f%}pﬁfsﬂ# eﬁ IV Ms g% /qqfépﬂﬁlg b‘?&ps9 E‘sepe(}formed

OWI ng: et ween
and the resuI,tS indicate <5% plasma cells. In non-secretory myeloma, the marrow biopsy is

repeated after a 6-week interval to confirm a CR. No increase in the size or number of lytic
lesions should occur (development of a compression fracture does not exclude response),

with disappearance of soft tissue plasmacytomas.

“KPS performance status” is as defined in Table 1, which also provides a comparison
against the ECOG Scale.
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reduction in serum Mprotein, maintained for at |east
si x weeks; between 50-89% reduction in urinary |ight

W@ b@on1®3zreti on which still exceeds 200 ng/ 24P¢IDURRNG6/016283
mai nt ai ned for at | east 6 vveeks for patients with

ot aE_A
nref—secretor y— ret-otre: Ulllé between—25-—49%reducti-on

in plasnma cel | s Tiahled BYRS derfarmawwe Statesphi ne bi opsy, i f

bi ops d mal nt di ned for at i weeks;

bhet \pApZn a%@m::dlml Lon i the gjj_pjééé§ gil ssue
Norplab swaoptpbaists ( by r adi|o 1§0gdlyactied, iahieaalarry on all pre- % 0

exam nation); and no ijncr ea&ﬁsdagbpdﬂﬁ)rﬁlhﬁ@ Withdugnber o
I yti c lesi ons (deve I cprrent 1@§m@¢1(ﬁprrpr ession fracture

does—not—exctude |capu|39; {Bade—et—at—31998—)—No-
Abletogrgeon roraak iti¥iyas noOreeting the criteria of

miney $i g orrsymipkaRs of dspsage or |progressive di sease. (Bl ade
Partial rgsg ef.l ned as

Norﬁltal %!rtfrvltxjag% f%or% i ent SJI n 8\%, e@?ncte% @hyswaéfy slt]fl ﬁlgze%sf 1

in

the crlterlafor CR have beéf l?t%?
whom routine el ectrophor esi §3F§°er 8‘E fe %n whom
| F has not been perforned. g@@n@rg@gtug{(eg  offi¢eygrk f g

exanpl es. "Pl ateau phdse” i|@rdiehihnsge wadhe basis of
Unaﬁ";acglc%r?% frx‘i’él%l:ﬁ‘v?? el goffor @ mni mum of 3 ‘nont hs.

=

0
orp Lol L r @ aur observations to be yvlthl n 25% of
en respon%e i s |assessed, a rise above 25%

beu ng one of the criteria flor disease DI‘OCLeSSi on.

Req(uBés&dﬁasﬁéna&hssmtahQ@But) " Pie0d rﬁﬁﬁ&l@tﬁr}ozﬁncﬂdaﬁﬂﬁé ofallkar- | 2

is atd@td @IS for Ast biin GEedsl § def il Red R uRatield d?thty%dt Diy €as§

in disease activity in patilgns idiR@L kb ahd b th&?drgn
\RP

or plateau phase, whereas t i'es
a recurrence_of evident di cl?ﬁanﬁf?”bf%@ QJ]fF‘VIDUQly

Requires@RnsiSereblBlassigamte al|. 60998) for exarrpl es.
ander@jahaﬁiedfcylaawcer" nmeans 4 cancer that has not

Di ah SpUnueu FUT)# mpTre 81 evious—treatment: a S€
ise I oOES SP8FIar HoBFalo] odl M ey pt oriE o tedantieianr ¢ dr 3
care gneh assiGHCe | npr ovement f r oRPBfedde badpechsiranpisyban
treatnent. "Rel apse fiom CR50%sofdefkimeltbuas one or norje
Sevé?zlytcf?s%bleﬁl 1'10% Q%ugnreap garance of serumor urinary
fouti e el ectrophoresi s,
indi aerﬂa , . .
[of0) [l %Y east |one further investi gati on and
immINEnt | g nq oI | qocl onal [recopstitution; a greater than

Verpdel naspraliced odd doiva BMA2@! C%&ﬂét@l[?@hs@ﬁle@o&%ngf opsy; | 4
devel opnent of new lytic bo E&ﬂﬁ%&%l ilaresq ga]l§,| ssue

pl asmacytomas or definite i ShSR
residual bone lesions|(deve ression

Morfbuad} farabpaboessenot  excl ude0 ¢ont i nued response and may

progmsmngmbmlgte progression); {and devel opnent of

De &1ypeer| TeEM & 0

qv

“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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(corrected serumcal ciumgreater than 11.5 ng/dL) not
attributable to any other cause. "Therapeutically

webdoea14092 dose” neans, otherw se indicated, ther/aamoet16283
of drug that is required to be adm nistered to achieve

e desired ther utjc.resul t. Enbodinents The presen )

e R s G T GO, S ReTHORSs BleadHighes (by radio-
graphfr MBI dxbmDimtany; HdRrikE8ask hthe @RI dr nlubfbef of 1ytic lesions (deve-

anti-cancer effect through the in vivo formation of
lopment i@ compIeasing frasture eegs nohexciuds rpynosent (Bladdesrtal.oh998.)

arose in part fromthe discovery of new nethods for

dos™NugChangeAdndefinsd es notgnetTindAE driveréecdfi ether minmdmal response or

mai ntai.n th euti cal effective bl ood | evel s of
pro??—%’/féh%eﬁs?'t?%? jeg?f’ﬁ@bgﬁol ite 17-AG (or blood |evels

of 17-AAG addeo} ]%rqg,et hﬁr wth 17-AG as these noieties

ar e Fé# popere (PR cis detinedras oecuyiag In B3leniss8 athoms somggbut not all,
of I @teri {FFOCR A BRRA e inGh&fE HHs€in YRS _rfgu(‘i)r&a elecérophoresis is

di stribution, and/or Vss, w Thout reaching bloo
negitiigdiug on whelny Ik lmsgmtibeeniperfarmaerk Sot Bladéer al. {1098) forememples.

enbodi ment, the nethod of the present invention

c orffptatemephaskti inidsfierd ongherbasis ¢ seabtioparaprofeid evAAGor Dmiimum of

r odr. of -AAG, and rul tiple das of the )

3 mfB a4 Qe mabice sbervsbars i Tsariion 25fo eHhesalue siegn response s
asseseldl £65d MRV¥, i i ﬁ&g%lé iPerd 3

are called Va zg)t/y%:llg%ﬁg gﬁb;(gft}lgglt@ﬂéﬁg)@% bdle&{af&g%t %BI?.h(B%e etal,
1996k ti pl e cycles of therapy. Different cycles,

i ncl udi ng cycles of |onger or shorter duration or

i nVBtogresgiograf ali sersegt fof paviemtsdms éis CRhnlefiasd as Héefinite increase in
. speci.fically. herein, can . be used to practice the
ciseB Pty P alich o patisl RONG omr ey ateeas e ferm relapse
appleds(t6 & b ARreHOS 650 &S isBRE i BRI REARGP LEFRISed Bla88E: al.

enbodi ment, four doses are adm ni stered per cycle, anda ‘
(1998) pasreixeaiplss- 3 to 4 days between each dose. In another

enbodi nent, four doses are adm ni stered per cycle,

wi t‘Refraddojuseserp ercanes kanadnthat lsk apeespardet beodd srshoreWdevious
treatheeks of the three week cycle. In one enbodi nent, the
Bl apeuti cal |y effective dose i s achieved by the

adpgini stration of nultiple doses of 17-AAG or a

pr oBPlI@aSﬁ‘ofm‘?L&Pﬁ RxceBim ofsigis and $yRpHBRT2ft Gapeerwiitena period of
implovBREMAL & 05E Biaﬁﬁa} RETL M Skighd %CI%SICI'H‘({}H R i€ 28408 one or

week of one another) a proteasonme rnhibitor, to a
morpef thefiollawing: Mdapperanee bf seeurper utdaryfpasdpréteiasin I¥ or routine
| vve%ks .V\,herfei n such. mul ti r%l e doses result .in _an AUC tao
clectraphopesis, gon }ﬂéd?%’rat Bseensiutheripgstigaiiongad syeludipg oligeglonal
recoBst8Rsh; Ar@RE RS 5% PlasnlateBf £BROLbPEN e ﬁiﬁé’ﬁo&%@ﬁsy;

are adm ni stered per cycle, wth each dos% el ng at
devefleparent 0H0ew Ayticsigoned¢siorR or aoftitissup ptasodc pbm@s bodefimi@yiscrease in

t h_dpse. not her .enmbodi nent ,. four .doses
the o o s B0 e B Ao e o R e e et 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, otherwise indicated, the amount of drug that

is required to be administered to achieve the desired therapeutic result.
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adm nistered for the first two weeks of the three week
cycl e. Conpounds other than 17- AAG or 17-AG can be
wadweni®ser ed that are converted in vivo to 17PE¥GSING/016283
17- AG (prodrugs). One type of prodrug is that in which
t he benzoqui none ring is reduced to a hydroqui none
Emhodiments;t j s netabol i zed back to a benzoqui nonering in

the subject. A specifjc _exanple of a 17-AAG. prod
17The pipseinsnten ! pepvidgs EpBeiEAn: new SMsh s foeingha r%y%?’ pr 17-AG

I
and frOBRITS 1k oflre tneddnd-cal i o g@éﬁﬁ%ﬁgﬁgheezﬁgg@lfﬁéﬁﬁfon of 17-AAG or
17- A:@tdlmhtMM Thepdeseny mva‘dhtmn aropain et from tllfﬁdislcayﬁarﬁw mkw methods

treat wher ei od co
for dgune ARG PRIV LA [ 4 e 680 Betnfain Abeipsmtalygifoctive
bloolevR1s¥FAFLABNGr itk Zna%\Cin@fabéﬂte A% A G Qorb188tDIe06lk ol A AMYladded
over a tinme period of at |east 3 weeks, wherein such
togethat with|18-AGsadhesegngicti¢srara pquipiienitia celfuwar apyayAls eppyessed as

AU(?{ of Ta%lﬂilngﬁtéz gﬁggpa %Ebﬁ?lul%g 83 I(,:iﬂg-gbggé a?lg/olrgfsg %thout reaching

blood%ﬂe@lﬁ&@@@a@ﬁuﬂﬂdﬁh@eab\m foRicagch dose being at | east
150 nmg/ n2, and a period of 3 to 4 days between each

do$Lond mEHIRLER! the FRANIBNthe pfeldit ilRBREN é‘érﬁpnses administering
adm ni stered per cycle, wth tvvo doses per week

multé@leridodes p‘éﬁ"édﬁ@;ortarmocﬂnugsxf lﬂxm%%@wsm@hﬂpier@sgmfetée wEQgasome
Th
1nh1lggoap%vef A ggla%%oﬂgre%rx%% 5 3 3 e]c I&Sé %ﬁ/%r et‘r\fgttﬂeg v&}e'éﬁ period

are caBdrh By &é. &4 pagEnt 819 Cbﬁmf?eﬁSvﬁﬂ'hﬁultﬂpﬁﬁiyﬁE@ fof eerdg¥l. Wiiffdrent cycles,
pharmaceuti cal |l y equi val ent anount of conpound that
incluspgeycies of donger PBOger duratiey prnyelyige greassr or fewer doses than
0 dd) th

desoB e Slepircahy Rl ohlif S Blachch B BiesllihRlion, so long asthe
ther@’e&ﬁéuil@teiff@ntl\&f doses deaabiliveddienein ugp abhicvedtlhwes embediment, four doses

described in V\ér rot.easone inhibitor i

are a4y TIBISFRICRTR QY e .amwsap? 3;59 2 4Bl Pedicpresaat Aoee. by aptfer
embB&%eﬁ??&ﬁ%oﬁ&aére h L QR1eMER 1o HosWer whék AlnBistered

any prodrug of either 17 G'or 17- AGis efficacious
for thafitst &vas waeksaf sheibfheastwealfdyelei ng from MM or that exerts

its therapeutic action by a mechani sm substantially

Si i b erhlooditedt, ti tb&rapMOﬂiybeffdcnvadeseésrbdﬂd:\mdrHy th¢ he

G PR S SR 15 B,
comBinhtidd f¥h ‘%lfncltutlﬁlg?s@gcarﬁg it ﬁﬁgﬂﬁwnﬂvﬂﬁﬁ'ﬁﬂehﬁ%n@ Qﬁ}eleﬁ of dR€another)

pr ot eason®e i nhi b be natural or synt heti c.
a pr@esbaislishibigenutosd pasieot with Ml ovishi bmemesmd 9€ Riulgast 3pwgeks, wherein

e T L1 0 BOEES]BR30sdocs o

excdeBqblode ngBML*ha € oMOémbodiink il fdu@ dosi Qi@zmrﬁmmea&ﬂ er cycle, with
nycin. Suitable synthetic proteasone inhi b| tors

cach desp bl beiag ablgastdP@ ondd0 mgﬁﬁ? aad eperipdph 3 et drxrdieiees eaflydose. In
o Bf gy S5 FARTRLAS- BLoSAUA il e

adm(4t3:32 Yor the fitse two weeks of the three week cycle.

Compounds other than 17-AAG or 17-AG can be administered that are converted in
vivo to 17-AAG or 17-AG (prodrugs). One type of prodrug is that in which the benzo-

quinone ring is reduced to a hydroquinone ring, but is metabolized back to a benzoquinone
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G u(Qout)-Al a-Leu-al (PSlI), and Ac-Leu-Leu-N e-al

(ALLN). See, e.g., Kisselev and Gold berg (2001) and
woR@harw@son et al. (2003b). Exanpl es of prot eaBONES2006/016283

inhibitors include, but are not limted to, PS-519

s e 0 Wl S R B R

1@ham{AR0Md seétfaapmﬂﬁi)m‘l(e%étaoﬁmfﬂhe pﬁesent
dlhy&ﬁ}gaﬁl gérhé)d{é‘x}%l%n o%lg&enbg%lannént the peptide al dehy

invetités thhlef(a‘b M@@elrgcpr@m@gug@éﬂa wethed g%rrtgﬁﬂtleg %Mdntad)atmnt in
tide b
needég ﬁflﬁdgléep %ﬁ?%h‘g{l%fgr gﬂeg}ngthoh %{)&@ﬁsﬁgﬁg %&Ilrgﬁlgagra dlBH ®f multiple doses

of 1'RANG bAPT W R W tagzedruf of Bbmmz onil HiAG, a0 aaubyectwm NB\ ever a time
nodi fi ed di peptidyl boronic ﬁCId that i.s a

periachofi ablqasi 3 Beckshwhetsihiich RLERe £Pias regutiigap ﬁr@ totgl ﬁ‘gb%%(} pet
dos f%k Fe%&%“@o Blue TR 28 981090 nENBL AR BEe RBodifleRd féUr doses

€z0 sui tabl e pharmacéutical fornul ations
are aﬂﬁﬂmﬂl&ﬁd&pe@fcy(ﬂdmmh edchalpsobeind alrleast 15@n@/mam31|¢ta pesiod of 3 to 4

Adans et al. (1998, 20 200 and
daysheheen(epe 49se: By AORE0G Rl fy® it B8 cyole, with
two Hﬁs@@ #alt @@el@icﬁﬁﬁls%@fo\/ﬁ{eﬁgﬁw& wédWks lof gerthiedweek cycle.
ceuticals, Inc., .Canbridge, MA) and is approved

fo "rh{:l:‘ thd 5&%%%#?& MMupat Wﬁﬂlh%ts%@pé"tﬁ& @sé ¥@ds 8t 17-AAG

| east 'one” prior therapy and have denbnstrated di sease
and ﬂfeaméﬁlmnlseﬁrh‘gi’ endwmms € tingtmbrairod YM with 2 pharmaceutically

phar maceut | ation c [ ori&?
e SO b B A PR L ARG 7 AR AA PO RRE
adm%h&ﬁblti%n(ﬂ@ %ﬁ:%bjéf:t ﬁ%%&&ﬁl@fﬂob CaHvetgorfal procadurbsies theableution and
.7 to about 1.3 ng/nR2. The bortezom b _can be

prepahtionio§ seitable mbdmgj d@awtbws atg described 1B WY erppitly 2983 s
injected within 3 to 5 seconds into the subject by
di réepiotdanpmae irihdbitayrs anytqoamnodl that irhikitsamoteiprdegsadsiieieby a pro-

oSS L 00 PR S RSB ERRRG 7 1
AG Wrgddibirug "c‘rehﬁ‘ﬁ% é’fﬁfﬂj’&d %fﬂfnntgffﬁ)ﬂl WIS Sritdt egérs 1hﬂherapeut1c action

practiced for veterihary purposes, wth suitable
by aad¢ahstiversubsthntiaily simlar ta@l@é of borigzeeb.dntone epqafimme e protea-

somg dx ﬁ‘%&onﬁg ?Url ftﬁttérllqe%rg]ragzﬁz %'%gt f 08" ?‘}E?%lﬁl%%nlqﬁﬁ&r df ki?ﬁéjchymotl.ryp sin-

ar manmna nte

like @bt tyH6H thE 268 botedSaint hrﬁmaﬂﬁ)%wn bells 8he pﬁcnehst)Me inhibigdr.can be
Those of skill in the art of p ceut science
natugalowspithetit Suiiaklp PyHuE PEHSASHEC t“ﬁlé Ffici p Rt are not limited to,

lact%cﬁ)1 NE e % ﬂ%eft(g} SC{lC?TfVRE o5 P?clﬁg&gh&és Egcalhﬁfe%“fﬁﬁéxﬁcéﬁﬂbs include,

osure o oses and PK paraneters
but fn@rnoh liﬁﬂﬂ&dﬁ(bl@lpamncﬂfymdce@bhqmydnmvﬁmbble syhibetpepiotagsome inhibitors

e P T LS e DT S S5 . 08 o
pep{?géélgé o€ ﬁlchi%l\é'tﬁﬁ &%%opﬁmi‘{% td PGl SN (MGTBY) Z -

l'owm ng: Mspike in serumor urine, BM
GlupDagirdda1egiat (RFT), an® 0%, Learlesvi-Nle- ale(AQLN)aSq:qj e@;, Kisselev and Gold-

berg z/ﬁ)%rlfgrlldcﬁnhafdsgnngtla r(26(¥31b') CExba%{]p es oetS prgfggsome inhibitors include, but

are not limited to, PS-519 (Shah et al. (2002)), NPI-0052 (Cusack et al. (2005)), Z13VS
(Kadlcikova et al. (2004)), AdaAhx3L3VS (Kadlcikova et al. (2004)), efrapeptin (Abra-
hams, et al. (1996)). In one embodiment, the peptide aldehyde has the aldehyde group
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In one enbodi nent, the subject has been diagnosed with
Stage H MM under the Durie-Sal non system and exhibits

wee@earabr e of these synptons: henogl obi n val PeT/8SBI0&016283
g/ dL, serum cal CI um val ue > 12 ng/ dL advanced |ytic

replq?:gg gll | ?S I@?@%ﬁl 0%‘&3 Qﬁptld? E%o& e > %hb?)g éﬁ%}t the Eeptlde

‘?sg tfdeoronke adll Zéef@ably bortézbaiimat i VeI y, the has
boro Qte |§8llgﬂos?ed Wi th Stzlgfge DI MM based on the Inter

nabl %%g'aﬂﬂné%bg G n{ddHRd ﬁﬂ%ﬁﬁ;ﬂ boMohid aSRI tHARis a reversible

Ieve [obulin > 5 dL. I n anot her
inhitsiror of thmmhymotrypsnmhkp adlvmfelfnhqu@?gpr@ge@@pmp imamatpdian pells. The
MM under t Duri e- Sal nm tem bu

makingad Ugjn giteroryh and F}élg%)f%p acgluflcag?grﬁ%dg%éodg A& means of

admﬁﬂgﬁkleﬁ%eréb? R lté%l%hfth@Jldﬁ@s & al Q1998] 200G 2001 208BCand2004) and
L, "bone x-ray, nornmal bone sfruct
Gup(E808, Bpricromdbl camyesils IRy Ico i BHIG TR cads®

o TR RSk 15 8 E5gpeRe oo

I\/IMCBa@iQﬁKQSs@ﬂ Hatelfdceivbe al 198st Dyi6 prion thetapy Shdbavel demmSm,ttsd dlsease
not Stage H MM and does not have sgr um l.evel s

progressiosgiftenieiprecedmg shesppi. AapRArmpgRyirs formulation %‘merisﬁng
bort%%no?%lﬁ%ﬁ? {q}%e%gﬁt 0.69%a088 Al O‘fﬁé/fnﬂ}ﬁéﬁﬁut@[‘% Sihgl¥oeage of

signs or synptons of MM an el evat ed
bortbg3ngib caf bs froninat qut aitost 0. 7(te alodntds3 mehn’ g Zl“hp;j)ortgwmlb gan be

h 0% of
adngnrggfg@tétb?'gméctg}nggv f %gl]?tl e ﬁ: 15?{8?%%‘? W ngs dt{o nsg %Jtcggcf‘s 1nto the
subJEﬁ Hyf RREN {b%u&ﬁ‘ Br 1%%%0%5%&%61{ ormance status ( KPS) Of

e'patient 1s at least 70% In anot her aspect, the

%h% uﬁ]?cgtoy? ﬁ{eécﬁ&ftréaﬁn@ﬁt fo? @ﬁlﬁ)O@&%ft schPMaved @A, is typically a

n one aspect, ECOG of the patient is
hunﬁh ﬂa&ﬁ&tsuﬂenn]g fré@m MM, althomghhhd! motheds oﬁﬂhleyn@rﬂfl@@ £a1ylee practiced

for tRerARERIDRSE: Wi ﬁléragbee%fﬁﬁ@lﬁ%&q R

AU@total of %ﬁféffPK' A0IPP bé}ﬁm@fe@s dErisaendis f@fthd farBéddar thdmAG] of
prodrug of either 17-AAG or 17-AG

and t he
1ntems'o¢1mimchng catswiatsiet dogs, h@rggse and thelike). Thase (pfsskﬂl in the art of
adm ni.stered in_conbi nat i

phagg@:]eu% sg?rggtkﬁgmor £ ?eadﬁg d?‘%felﬁ%g Elj]eaag)@l%]b% t r\)legsg%n factors for
the %é@iéts oRirkd16dt #RRM tHeréRatdibclostiieot the dages ahd o?Krpmalhetexsefnr human

hat the rate of the pro ressmng ﬁ?@g Hl;b s, and
theropy Gapicely oo, St BEGpBLIF ot bagiE e PR P fibects. an
thosp?aﬁuf)fage < W ﬁ&@g%ﬁe}{agg gfﬁlgﬁé@&ﬁﬁg ﬁl&gfo%%/lél Lvi@&Hte @ MM, including

I mnation o I'n sone
onefni@8 bBthe folldvaingPdipile inasmuht omirire, BY plasasptesiswii>h30%,

one treatment cycle. In o ‘1?6‘ nts a therapeutic
anepag genal {gilure, B&P%f%‘ﬂ?f‘é{}@da qrﬁyté Fﬁﬁ?qsi pl e cycles of

treatments. As those of skill in the art

|1
ap pineie grbodinesn i Subiers has besh ot St T Miyonder the
Duw Sﬁ%}f sygt%{n £l xWbits oﬁg bt ﬁl\ﬁf‘e & thAR s PRGN hEBSHlobin value < 8.5

cancer t
g/dL, serum calcium value > 12 mg/dL, advanced Iytic bone lesions (scale 3), high M-com-

ponent production rate (IgG value > 7 g/dL; IgA value > 5 g/dl; Bence Jones protein > 12
g/24 hour). Alternatively, the has been diagnosed with Stage III MM based on the Inter-
national Staging System (ISS) system, with serum levels of -2 microglobulin > 5.5 g/dL.
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As noted above, in one enbodi nent, each treatnent
cycle is three weeks. In other enbodi nents, other

WO e@atin®s:r cycle times can be enpl oyed, such aBCT/S2006/016283
four weeks (or one nonth), so long as the equival ent

ot aj PK and. P ar.anet er.s Cri
e ErmRi i af heiRieGheBn deBo iy Ses FUNE pder the
Dut‘fé‘SlﬂﬁldnSsy&@ﬁ? it A&y RA hﬁ% $igasti MNIQmé lﬁgs w;né ButSofM of these
ti nes per treat nent CyC yplca Y, dose i s

symptorisiihsmogkadin vaue » 10 @LdL s¢m'elsca;b%umtvraémmmgdglc lbene k4may,

n admi ni stered tw.ce
norr?x 1eb s?rgx {J%:ale p)e%r asgﬁ?aw g%r%e né[]%%macygclr%a %qu,t lﬂ comﬁ(/)nent
prodvetilss ratEQIgCP‘Xzﬁﬁ@k 6,g/dI; I9A&aRiead § §/di) CXRérBatdfely, the subject has been
t headm ni stration of the first dose, then in one

diagneprshinden the ISR sysiemwitioitags § Mihbuiinet §?a€@l 1 VM apgl does not have
semtn’{vlcf(ilgls'ori’ i‘ﬁlﬁ(frbgléf)uﬁq‘qg 3 ﬁgﬁ fp\u?ci bt £%ﬁ§(o%ﬂt cycle

not ur n one e ment, the

N T TN -

syn@ﬂﬁﬂs d)isl\MrﬁnrHl@Iawdqdvel BAgdumN prétemes@h ak & Y@L Sand/or more
of not nore than the maxinmally tol erabl e dose
than( 1(]\%

of fhe Gl éha BihsamepleiEpmnibe S%lﬁe%twee PlasatatsdBsamother
emﬁmirﬁ&é%lfor% SRt BF 1Sior ds%tgé){lﬁ%) Fhe patient is at
met hod ‘of treat nent experie og c or
leash @0 hbnantottien gspect, thel KPS yf tﬂnetpamm msadul least 60%LfPRY 40%.£30%, 20%, or
Pr ef AAG, ad i st d i
10% e st oL OB REoRBA SRS ot ebicy: { he Zhﬁun{ )

of 17-AAG adm nistered is_one that does not resul

unde eprsBiiealyrdieaiivednta Rhbante Hebt or agradreg of cither 17-AAG
or 1794 hemd fﬂ%%gélﬁlctaﬂg EbdiNe dg%g sftetH§ bﬂ&%&&fg& ?xw.}yll& guare thg amounts of

effectiv unt of a unit
17-pAGA LU\ G orei firhéuug iof eiiee 13nAGtortlaAG, afd the paneasome inhibitor,

I h th
rew?&,@ﬁ? lgﬁ}li?ss ?cggl&fs?eg]ecp ljﬁlsctgr ] ong{ageq% Mcor dagt%z(et@\%otveé(t)né t?eatment
cyclp@s tHeadubfeesth §€ Bbout adhdthpbule |reéi1ﬁs’[?9@§1%ra&)g@o redult can be that

stabl e sease t D) condition, a reduction of serum
the Wtﬂw@fdh@pmgrqw@n oF spremmm Mrpr:mseiqued erstczppc@ﬁbrcsbme rpenod of
n th ect ad
time Jo BURFRIER U shidpbeifio B cart BE pRitRl Slpotpterd Shmipaligh of MM
In sém¥paksits, 2 theripdusic ré@ull®ill Bs aclﬁBﬁ:de@ﬂlﬁ on®freAR¥AT Bkle. In other
years, |In one enbodinment, the adm nistration of "17- AAG

pati¢nis @ therapepitis resadvilidhe achicxed omy afiey oaltipl %@lemoétreatments As
thosggﬁt thﬁsiﬁﬁfeyﬁfrfﬁ/lrlgapp?% } Aty 'h%We%} g{e aﬁ&%rﬂe?ia a%LlLrgﬁlée%Mt L eVery MM

rena eviation’ cem a,
patigrg il tacloinvedh theydpattiomrswf withtahyg aﬁl@ﬂ&ndeﬁﬂieﬁaw. int he MM
patient. In one enbodi nent, sonme patients will not

r elAspsiged 4607 gin GRe embwhiﬂene X8 tre@entysledfihréecREks. In other
del ay in the progression of the di sease. The anount of

embemeats, QHier HpaimenieryClerfimessian fleempipxeddsish ag 4o pafage weeks (or
g dos

one é) Eﬂgi S?lgbg a?fhg g@/v Eﬁcf°8‘r0%to\}\llcl)\g%o aﬁ(ﬂgD iﬁaélrra)r/nefeﬁ éeescnbed

herein are achieved. The unit dose employed in each cycle is administered at least once and

up to eight times per treatment cycle. Typically, the dose is administered two to four times

per treatment cycle. In one embodiment, the dose is administered twice weekly for 2 weeks

out of each treatment cycle of three weeks. For example, if one starts a cycle at the

-17-



10

15

20

25

30

weeks, the anmpbunt of 17- AAG adm ni stered ranges from

100 to 340 ng/ n2 per dose. Preferably, the anmount of
wQAZ606AB03ZIN ni stered ranges from 150 to 340 ngP@RUPENG/016283

dose. The anount of 17-AAG adninistered may al so range

f.r.om 220 40 er do Th Kill
acnifi SRR 5 B PATE, o P e iR B Sishipets giitidtred once
or tvhibe A\ Be HrstkhoeeRE BEIhE % a@ient Zyo%%ﬂd §&|dﬁlnﬁ$ PhBird week In one
cal cul ated fromthe doses provided herein for 17-AA

embgdinenthProssds adreimestercd oo dryiel 4 8;anﬂ7liﬁoi@a@lhtte@mm.ycle with
r rel ative bioavailability
day&i%%ﬂglge H%Ldt%glf ﬁdoﬁis%@nfﬁgtgﬁe& hod of the invention

o e B AR Gt B B R e

(“MVFU”b WhiBh @éﬂ Eeydeh’fhe@ &@ﬂfe@ﬁaﬂuﬁi@ﬂl dH3O aWhidR ond BE fWRI Of six subjects

usual | e greater 600 ng/m. Typically the per
undergeing té@@eﬁhpd\mf freatpenhexpederae g@tqlwmzr nQthy maaﬁomg: toxicity not

o] d. i
o FIR0T0 058y 5 BN e MR IR st oo
less 1ha31&ﬁe MIDPrpfetably, glad MBoilnt ©f ¢T-AAG radmlméteﬁzdh@ ode thaOdoes not
per treatpent cycle. Wiere_ the proteasone
resulltﬁﬁ Pa%qcswa‘?l% BYPY BaBRageatiln ETRAB LG o reaap aicitoigity.
Ex[%ﬁe dose can range fromO0.7 to 1.3 rtg n2 per dose.
isuereutieptyftichre ampunt of 8juptfidesa -1 Ao o8 1 &0 pra prodrug

of CQhGZ"lS &]E%mog{lt tilat ?.H&j(ﬂ% O? %&qrg 8?0?38 &%ﬁﬁm%@ﬁ*o%olﬁtaggo(%%ge with

admni'stere
this ﬁﬂeﬁﬁor\/}l@@ﬁﬁs it zheompiemrrésmdm (UR} & patialespin3d gRRY, & @ifhimal

per dose. The nethod of the invention
respea%? @/F%)@aﬁ@g%ég] PHEUD) Fondips 2 stductien ghtsgwm mgnoclonal protein
(sert%gﬁ\ﬁ?g&gﬂlp o?g%cﬁfcﬁ&ll? Ble?laﬁﬁé C(f SQQH{EBE‘M S ?ub Jclﬂ ?J%lage etal.,

cl e”anmount I ca greater th
199 tbrrableastiasngsiiod pf gmaﬁe:h 8430N€W§£ rﬁzwee‘kypz ominth, 6 hnths, one year,

or sBEta ¥ B Srppdimndfs Shriniaate ot FRAT s By adporcase in

serubSar@lor!@ias Vi %rcﬁelh OB M1 aﬁﬁéd%spse ﬁllévﬁﬁﬁilrﬂf%helﬁ}éc laﬁe\%tmn of renal
4.0 to 5.2 reatment cycle. As noted above,

faﬂqrmllﬁvleumevfdwpgrcaﬁh@naa@nd/nr @ﬂu@uqrwle@fatlph of metboug ée@lons in the

Nﬂ\/fti t181%c ﬁh&%e iﬁ}@’(}dﬁlﬁer%t ei ]}Ng ents nl%lé grg or W1

expdiieheaih sighitivantsleRGTh m}népxag@@lswmbirtay aneas! y tvvn ce weekly
for 2 weeks every 3 or 4 weeks. In one enbodi nent, the

patrhe Rinobst GFAML AAEE KinSidisterdt 84 41938 TRR Hoé'éﬂ:‘ih(ié‘ﬂge%rﬁ Q00 to 340
/mFevent or aneliorate treatnent related toxicities.
mg,

persdasat Where phel 1-AdeE m@m@r@dmm\ye@bmwe rqub@fobvery three
t heomet
ol (PP 25,8 i PBBIRRE, BN 290 il ot B

PreférabBCherantoupt oI Mg AT adthiniiedred fanpey frOhMSd t6B40l mg/ri; &.dose.
8 and 11 of each cycle, and the cycle tinme is ﬁ

The fmomt@ fuli7r A AGasimnisteyedymay e Fange éli%l%ﬁth mrgg/@hwemg dose.

Those of skill in the art will recognize that the unit dose amounts of 17-AAG or 17-AG
prodrugs or 17-AG itself can be calculated from the doses provided herein for 17-AAG and
the PK parameters provided for 17-AAG and 17-AG and the molecular weight and relative
bioavailability of the prodrug or 17-AG.
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i nfusion, infused in a period of at |east 30, 60, 90,
or 120 mnutes. For patients with a body surface area

wQ@ B®s)ligseat er than 2.4 n2, dosing can be cal cedBUSZN0G/016283
accordance with the net hods herei n usi ng a maxi num BSA

of I Ni he od of
t he%l n\?éigg}%?do% tﬁgﬁ%?tﬁi G 88 bg r??érl{fo s?? 11% mf&fi amgyat of 17-AAG
adrhansterbé par eeqimentayclsi Tlhtﬁp&r cielaafiiongt ﬂﬂﬁgrgidaﬂ}' bﬁg&ater than 400
ggqﬂgu ci %Y%PDLT%WI n any treated patient
nghé reLibgigrester PO0 medmi wh Ypecalydhe perdeﬁletasmunt will be

 at 104kt 886 niéh'hé%%ﬁ&% dnMandnts, fhe &no ?)é rHL M\fiﬁgln?mst%red is at least

tinme of days). As noted dbove,
60Qrd, m(gmgﬁg Uperttteatnyemf oyclemSBahmllJSﬁé nig7mAfier thantheng cycle; and 1,100

ncer .ac Vlt |n its owmn right, appears in the
to P@%d%l? F %’ G/’ AG are thus each, and together,
res nsi Ie for the tgerapeutl c benefit of the nethod

15 9 PRRIPERmETREDIQrd? Bpwdromiby thy amprrtcadmiisigrssian a single
d @'&Qn i ol 8
osAr eaﬂ%%g gg)n'i Cg rg Vtg‘i@ IE%HP&) P‘éﬁo : T&%%@} tis 6%91 i anrgle unit

dosg j§an beiBj7ed 0, asl.d @@ berdtidserWhere th&ibd)lfﬂlﬁnub is administered twice

effecti ose an dose regi men ar
el PR LR ke oL O B8P e e oo 07 10 1
mg/ei’f e dose Tde Wh@ﬁﬁ ROk & dnReh AR KR fdedfindi% f%g:gé gf the amount

17- AG provi ded the present invention can a

of beglgeqmibeaginyinis r @?atm@ﬂhﬁ?)ﬁ?@ THalper-tydleaad@)t; will typlcally be
f L. t
08 e SO LTS PS5 St

i mnatrton
at lqakey. ammzmmmuely, fteamdune of be el BRI adfﬁinm&e@fs 4t MBist 2.8 10 5.2
g/é‘besent i nvention can be observed in responding
BCE FPUMZR e¥sbnotgk0 tp 5.8 mg(m” pargregiment oyeleks from t he
stﬁg of treat nent. In one enbodinent, a therapeutic
nqted abpes the freguence the gl nisealiant ofghe imit doses ume weekly

or t\@fcgtvx%eﬂl uzrpgﬂrﬁgé ml rren?ﬁt o??lL etéal Ct ﬁ%ﬁnY?tlg{l tpga ffrmgg%tlcal

I'n vari
fornatlaﬂlcﬂawstadﬁﬁh%tbmd%l‘ifﬁveﬂéusl}e@ﬁ&e WOy 8 &@Q?@evgﬁ% o 4 weeks. In -

wg t|on n serum M protein can be determ ned,
one g ﬁ%’w Bbe E@E&HS@@E@?W@@@@H@BW giedicetion fo preyent or
amehﬁfﬂﬂ@@eafth%ﬁtt ﬂepdrﬂadttSﬁ@RfeQ kj}ﬁ%srtlg?_gg Rfée%%tentr nelgcgi:: { loﬁnﬁ]al:rendescnbed in

the | evel of the serum or ¢
the exqenplestiedow., Inmpa smbedinzht m?thanmﬂmd&ff the inlveRainyeetadaifistration

oessmetadgete Love of e cpimMbrelein 0
and tHeedtRtithe is3E¥EdRs PT ﬁh%‘(‘ﬁ@ﬂ? ygld%ﬂ%‘é 'aﬂﬁuﬁlptélteg byiﬁtga vepous

present in elevated |evels I'h the serum
mfug%J ipfsed it 4 paripdfof ahiens30 6% 90s er 120 pinotesi For paneﬂltsl déth a body

I
vt 06t LU V5, S RS}l Bl 22 0, B

mettardd htrirabisipg @ heiimuBIe of hen#peut i ¢ benefits that can
be achi eved via the present invention include one

In human clinical trials of the method of the invention, the following administration
regimens have been employed without reaching dose limiting toxicity (DLT) in any treated
patient: 275 mg/m? per single administration of 17-AAG twice weekly for two out of three
weeks (Days 1, 4, 8, and 11, with a cycle time of 21 days).
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or nore of the follow ng: decrease in BM
pl asmaocytosis, alleviation of anem a, alleviation of

wo eoval119oaz | ure, all eviation of hypercal cem a, BOMiUS2006/016283
reduction/ all eV| ation of lytic bone |esions. Another

therapetlc be S-.an venent _of the. K

t hésgief j Cr?rbsraéirr?lg)@% gor gﬁ@f/abgﬁtsen@: %G having

anti %91/6’69 Ect{Wtry(?n 1t§’ bwa(}féh@ la P@d’r@m the Qlitjedt. Ihanapend 1 T- A ae thus
fit is an’inprovenent o he ECOG of the patient by 1

eachp rndriwgether? responrible foighe thegapeniss benefifiabibp ynethpdel the EWSFUOH

he egfe %aggzcef%fztlﬁeno é}c&s Qngggﬁ o%?egn{ugr?w i7- Ar[lxdﬁlf[s&rmt oﬁﬁ%@ﬂu@ves an

Areat Dxil&itir@s (AUCRE) av07-dexG aﬁtﬂbmﬂBA(ﬁhaH@ subjere @b deqcﬁbechherem
Grade 4 thronbocytopenia, and/or G ade ﬁ ant}?g’a.
Variggnthieapgitinally eife¢tbie doses andi doss trgimenyay | n ghe examples

belof? %Fﬁg@.&f?:hﬁ 43 Eﬁe&% liobdsYant B8GH gk éﬁi@ﬂj 6f l’mA@RE LRSI 1-AG

reac ecl a, anorexi a, fatig nausea,
provideairbyhe pmnditcmnvsnﬂnn t:amgisob@ladnb@l ifhdersp Qféf emglgla(bﬁalf Life (t);

crof L TS SESEDA 08 3 AR D gy s v

and/gfql Enged recovery froma drug related toxicity. Those
i1l inthe art will recognize that various

t O)T'h% e GRulBBefEs Wonl the Qreﬁt%%? fneRfdlio? Mo prbfit ﬁﬁ’%ﬂ@(ﬂl can be

present 1 nvention provides the benefit of
obsdreaﬂmedspondmg isubjects a&)soornfas Bhe, ]ch é& pr 2hwecks fremdhe start of treat-

Xiciti Wher e, t he
ment S ofe ERBodment a herareae SERE i iR reeRhdine L ition n @ serum
rotélﬂaﬁm’éﬁ?@N Gr k8AGE ¢ ufnl bkiBe PhteR IR Yaridus @fidiines) the reduction
medi cations can be administered to prevent or reduce

is atﬂe@t Mpwtaatﬁﬁ)% tp 88%: poleast §0%Hh and 19Q%. Thyr meneiianan @?rum M

di phenh a -
RS P A S o -
tlonltéﬁhﬁi’qﬁlbﬂ fl‘ha pef2eft rediclidn is the 1aal bbihs seholt preteis BUN, or calcium

in ARG, BSOS EF BGUEP 61 WHNoD MO ST vl ofthe
seru%]iglt C{Er i g{r{%bﬂel‘@,rq;k&hfcﬂfm ?ﬂ‘ﬁ;e%a «ﬁ‘it %a@\.g&% ]llg%taf)‘ﬁ@ﬂ' to%éﬁﬁﬁ’éh@ Serum

or exanple Aredia(r)
proteins aRqreteins Itl)at,owhd%epﬁ‘esam d1 6(10\)ate(d| leveds 1rdbcrsd‘e)n intheite the subject

OTN T AT T W (TN T

knolR@s 8rhm ﬁﬁﬁréfﬁ&éﬁﬂtﬁ X) M@I@go@ml& z;@hbalams edd ktal roRin.
patients with MM who have failed at | east one prior

an tdthfﬁﬂérﬁ@e&l% %reﬂéﬁ‘tg El‘gag k/{\[/‘lpﬁb ach tskgEd VB thd B g ¢ t@er{t ehvRBibR inélude one

or relapsed refract prior | -cancer
or ntdﬂe Dﬂ}he dslldwing:uttereabriin Bivieplasataotytosis, cdleyviationoh amdwa,aqj}pwatlon

ot ) P P S B PR R BTGP Sy Mone
lesiGlREARGMES tﬁ@ﬁépe@tfc%éh@ﬁﬂ ik aﬁ 'hﬁ RERBALRI HRKPS d@ ki Patieht by, 10% or
Vel cade(r), and Revlimd Chenot her apy i ncl udes

more 264t nEmoOrasB0 er IDWQ%DI mrm@lr ph% crmerncApetbeathesautic bene-
fit 1%&%?;};\8/%?%%?% &nﬁ E’tlf(ﬁégvlro% 5 g rllt%(agr)go 8&62%9 nH?e or 3 or more.

c ospham
y(idea‘fly, gct?ce 0 hé) present invention does not result in unmanageable hema-

tologic or non-hematologic toxicity. Hematologic toxicities to be avoided include: Grade 4

neutropenia, Grade 4 thrombocytopenia, and/or Grade 4 anemia. Non-hematologic toxicities
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et oposi de or conbi nati ons of etoposi de, dexamethasone,
doxor ubi cin. Diagnostic and | aboratory nethods and

WO e®@bd140Bat may be of benefit in practice of tPeT/US2006/016283
present invention are well known to one of ordinary

skill in the art. See, for .e ana Paga
inclgay 25 Rt rorhermsalagis Sor e ot Sk Biks B08 sf o8,
, : 2 aEPBSvokiBadBtGrade 3 (despit
aloP% 3?%2% al%fcg@:fa%@sb%%w%?ﬁﬂ%d Jacobs %/? arla @3 (despito use
of m(nadm) mekdizal H@lmzntlon |a0d/0r poOhyless); land/or Beasment deleshefapts than 4

wee. dﬂﬁlrgga t%{.‘(ﬁ?l? gecfo&glsf 2151%] %lz{t&f&)x fi‘osle'og IQ]E\IIQH %J‘art will

e neasur

reco% 19@{}1!& Giﬁdi% t&ﬂ&lﬁeﬁnﬁfﬂ béthr & 4 Eadceﬂpatleﬁt It}liH mgtfhamof the present
nited Kingdom.An active pharpmaceutjcal ingredi

lnvel(lﬂomvrowdwtwc@wflmfmiucw eeliginaiemeldhe SRRITCAAS Bﬁe jugh foxicities.
ot her anti-cancer conpound, etc.) useful in the met hod
of Wheee meqﬂnnnaqemmﬁ] t‘orrmllamn cpepfigpsram addipnalgompound that might

adm n on ,
cansg g ppe R Greg O DR QOB RIS modieeoRt bRy P
admﬁ@sit&@& € pRYeltioRgdduce tHefanbtanaveic YeactOh utltlas (al) ilqrp)lllchn@ ot

liams & WI kins 2003), incor por at ed her ein
diphewivdgnige. (o Fsngtine, anf 53 g BRRHIGNE e SRalhtoae.

with a non-toxic, pharmaceutically accept abI e carrier
or Tex (prqsemnnvmn slsb provades, inevatioss embodimgaisemstheds for geating

ot.he r ta or..e &
Wj%%/ﬁdﬁpgisiew&?'&éﬁaofﬁ’g'% gt 7'c% r%ﬁ{ugcocf %g ée)fg e&télgd;n?%ugl Jvitha
protéd@GJnH GhibRéEdANHir@ bt tarar édrﬁ[bcﬁmﬂuwhﬁblcen be,rfot,ls;elmpie
acturpng preparations ingli qu | e f,ﬁ dr
Tha]@cmql ;idgadiag ad Zq;qag;a S@raﬁgqv[h'ngfln enat ée orgﬁrdantl -cancer drug

or a%glk %{ﬂ Qeg?(ﬁ’gﬁﬁ'i&e nl?tedolééseegrd d%@xfr(gpﬁ%ﬁﬁﬁfcﬁfreﬁt& &MBloyed in the art.

|nven Ion may be [ated as

ocapsul.es, .nanopart

Ge £ Rf ssptdpg%gllog C %ﬁe g%e?ﬁcg ? t?rt{ja]uglt?@ gﬁgﬁ%@?@a@g 212}/? %aﬂgd at least

one f\)}gér RERCEs thbﬂ&pMé‘gﬁIﬁ@I@ foisdtli S‘aa@d’ﬁﬁhﬁbqp@f rhlapkaisrefmctory MM.
di ci ne and Phar macy é Max Donbr ow,
The{ell9 32 pntiraneas tEsanies igelugs. but 3159\ hmﬁéd &é}%‘?ﬂ&ﬂ{%’%ﬁmgle agent
ther%p 3 iy @&%Binaﬁ& ﬁllera Fe]s P fle: toRYwidG s fadd ¥hii Sink& fknts: che-
WY face ar ea these fornu at Il ons are

motBS LG sttt yellsunartsplahmubmﬂ‘ h‘almnldgl Vcﬂea@c odndiRevAAGdBrChemotherapy

anot her relatively insoluhle API. 17-AAG
incl g5 RAPER Y PR GRETORLA SR pegR: ¥ AD, or an alkyla-
ting f'ig%/t a?(;rf%%r% Ebﬂﬂ@ltnhﬁ{&l \tvﬁﬁ o8RE agdaBBE kiich ARPERPESPRaie plus

rmul ations wth such excipients are described in

etop@sidy oetombinaliddaf etaposide.alepamethatong) doxpppd@y.. The

17- AAG can be dissolved in an aqueous sol ution

comyiagmistig ard lboakorf prediceis abd yestsabat mayelre dfbenefifin practice of the

Vitamn E or aPEGyIated- VI ﬁﬁﬁ? %I' le. P
presgRijaRentiongre Weh kpews ixope ﬁﬁYaskﬁlél DA En Y Fagple, Pagana

and ?’g%n%,e g/{drgggy M8l Jr ‘ﬁmgriysﬁ@é{mé’o%rﬁbryol‘@ts D@ WHE Mé¥by-Year
Book, 2002 and Jacobs & DeMott Laboratory Test Handbook, 5™ Ed., Jacobs et al. (eds),
Lexi-Comp, Inc., 2001 (each incorporated herein by reference). Free kappa and free lambda
light chain concentrations in serum can be measured using Freelite™ (The Binding Site Inc.,

Birmingham, United Kingdom).
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Anot her nethod for preparing a pharnmaceuti cal

formul ati on useful in the present nethod invol ves
wer@apswBati ng 17- AAG or other APl in | i posSoneBCT/US2006/016283

Met hods for form ng |iposones as drug delivery

vehicles are well . .known i.n th Lt abl r.0f ocol

et age Hrapgicuiy SdithORRE b aAty T7a% REGLEE Bieasome
inh DS E lokRe dnth ¥ aiRePtor@pordld, ett.) A8Mhl inShe Misthiod @€ thespreddnt invention can

1§9(115HS‘)‘95), and Rahman et al. (1995) for paclitaxel and by
be plated fox ad@plms(rg@myraﬂ@ jor gﬁ]@f/mqu&yel’n hepitgblesolid or liquid form.

| \ 3 | t i o

Sec it S Rl T 3o Pl 2] of P 368 B (Lippincor
Wiliahy &t Wilkeme20py, aheadpdorated themabyliefé¢remrey The API can be compounded,

phosphat i dyl - et hanol oam ne are notewrthy. The anp

2 un .
for gampe./A¥ith &RORTHES: DABTMAALCA Foe5ET GPHRREIGTptor solutions,

o SR, 2] B S LR B O 0o o

Pharmecquéicallycacceptalio darrists iaduileivater and other Goricrs suigiilefor gse in

f l.ation for i.ntravenpus e ris an unt .of, .
may Fechesl bt o B MR i B ATy 3B gt tenine
andeoﬁfrﬁfgaa%EﬂtsB{dS’/rBle@@&t 5 ng/nL, and nore preferably

about 10 ng/nL. Intravenous formnul ations are typically

di | b ?%g Q@éf‘ﬂ’?ﬁrlhéﬁﬂﬁ{(o\%éffﬂ% Hvalidnakaile Bembntdd MWhibrocapsules,

wat er r 1njection ), nornmal sdline, or 5% _
nangpatticies @r sehaesusensions.dieneml pexocolsfonsunh formulatierssare tiessribed,

ror BB R S PE RaRRS o SRE R B d
DohtbWUEB! ERCTFEeR (PYST)BE eMBbSRl ez aRI(18969DE Ohdtt @ODE))and Bagehi

conprising 17- AAG di ssolved in a vehjcle conprising
et al.| (;118%17)fo gereasimg A ratiotdh gurface agqarg yelume, these forgudasions are

[ t . il

cof AR G Dhe By D01 PR G080, il

ai sHT-BaSu e ARl iy o EuBET VIR RER 1 8RR ISR dertvative
thefRbf. @m@ﬁ&allsﬂﬂaaqhem foemiRaehd Wit ihRAsDEN& are described in Quay et al.

di met hyl sul f oxi de (Q)DI\/ISO?) and eqg lecithin (egg )
(19phcmg Hembgttcps yil. (%@Qf athsnt7-AACreas; bsi diselvgr i apeqyeous solution

| . .

con B S BRGRISRS e S3h L ORI Rk Gl e

addad €THeasisanpl Bftkem @ehavbd o fone apvGemuisten thaemnttefgithulated for
herein. O her formul ations for 17-AAG that may be

intraygnoBs eiPtahoptss ofR¢MBESEfoRhe i nvention are descri bed
in Umet al. %003),_ Umet al. (2004), Mnsfield et
al . Apotbesnethosd segiprepariag aphauwceutigal fqraniationapefyl in the present
2 | h odi . r ' .
b3 S S TF s AP NSRS 60 i
liposbinds & @t eli Wiy vehiSies eeneelpaidwiLindhd at.eShitiblecprptoosls adlaptable

for ttl% pGreS%gtr itnéenstito%riin(lzlgde those described by Boni ef al. (1997), Straubinder et al.
(1995), and Rahman et al. (1995) for paclitaxel and by Sonntag et al. (2001) for epothilone,
mutatis mutandis. Of the various lipids that may be used in such formulations, phosphatidyl-
choline and polyethyleneglycol-derivatized distearyl phosphatidyl-ethanoloamine are

noteworthy.
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WFl). Dilution is perforned under controlled, aseptic
conditions. The final diluted drug product

w@oeoveamosat i on is, using 17- AAG as an exanpl e, PEL/Ub®as 16283
1.00 ng/ L, such as approxi nat el y 1.43, approximately

s et RECEKLTRNE Y b APt Bl pORPRERFLAR AT ey material

to pAStluc¥ lsingleesttiini edodhdef forre mill \v@ﬂth[@Smﬁﬁg dpaergthp soigectttreqted and the
be added to the adm xture bagec overfill can be
particailas mpogdeef aémmétﬁqﬂoay@@r exgmplke 8 dermulgion fgs intayenoys use comprises

ti
SEbEH RS erbte iR GRSt DPRER SRAHL, Blerably from
aboﬁleiltrfgﬁhl, annbieeprafetablyi about 50 mgfrel .t lnnaveraus formulations are
appr har eutical for.nmul ati
typiehly Ginteq B?t&&e%ﬁbou?%é aPﬁJ@P Wity Water Soh ipiegign Q)
noridaMQ1iRE Qﬂ'g% dbirgRb sAWEsh 5:90:G6 WBe. IR nfaB 9 MstHTRE 'E}ﬁt dMIion is
priortc adm xture and then is mxed i5 by gentle
betwepneabsitohanditicat 1Qifdldt i on, the drug product shoul d
stable for up to about 10 hours at roomtenperature
( atIn@ndiehibotdimmeno bf memethdfh@f the eventior, 1V ekAGanformalaterpas a

been descrj bed_in umTar f.ashi i n d tail ve ..
phapgagepiical oplyfign feruf4ien £oip &%&%ﬁ*&@glve %ﬁﬁ?@b’%.compﬂsmg
@) a 1@1%%0\ i nefif thRek le@RhS!; Yﬂ)tarbe%ﬁdt dﬂ&n%ﬁhﬁr{@a?biggthg%(ylated castor

n conbination with Bortezom b The ne
oil; ieheé (iiihe eritd emmpuesnt sskected propydencagrarl | Bie 00,d8¥ 2400, glycerol, and

| at The desi d
contastr bt E o 28 D Gy Per od bsslg/ne '
bor Ak Brmpnton gl ARS: tglmif e BiSdiF o5 et Ay cimeipysulforice
CDMESHHG a3 o WeRKHIn % e pIRPRoIREH! @tthﬁgt m&%hl qh0oa4)] $lowever,

trial” began with ezomb adm ni st er ed
becaysp b k¢t ehgra@@%tmﬁ of PMS@ custoneprdicnt asﬂ@grée mgtl@lwé, such formu-

tai s Wt LSS gpifi e Iharfe SO IEe 031%5?%‘#% el Formul ation
FROCTR e Y R —

are a&%ﬁbé@im@fﬂn eﬂlzsmég UB8RenE @W?'M@ﬁﬁféﬁﬁet\mf [(8006), Desai et al.
performed follow ng ‘every two cycles of treatnent

(200@pmrdolenavateetily (206).y 6 weeks). The deternination of
anti-tunor efficacy in stable or responding patients
wasinkasthdr embodijeat, 'theqahaunmeuasad éemnﬂattcm can e diluted 1:7 prior to

di d
an S SRRt S LACA LEF PAE CHAUEA gL BEBG (o pars stril
WERR BRRABR N forktRiid BRI O6ARS £§3Pﬁc B8hcHAS, Did Bl iluichi g

start of treatnment and reeval uated every 6 weeks
produn powoentraties i, wsing l/7 -AWET eyl exsinplat keasttle}0 mafnpl, such as

app %ﬁ%bﬁl't . tag)gfr:ﬂ%? S’t{%&) or approxnglcﬁly fo. 5’6’( }ngy}%]r_,e

Depending on the BSA and the assigned dose, the dose of 17-AAG or other API will

require different volumes of drug product to be added to the admixture bag. An overfill can
be calculated and employed to account for loss in the administration set. Preferably, the

pharmaceutical formulation, with the diluted drug product, is pH neutral, and the solution is
hypertonic at approximately 600 mOsm. The pharmaceutical formulation can be stored at -

20°C, with protection from light. Drug product is allowed to come to room temperature prior
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response 6 weeks after the first docunmentation of
response. Response criteria used were according to

wa@iodaidoses of Bl ade et al. (1998). Phar nacoki Petr/i82006/016283
(PK) and pharnmacodynam ¢ (PD) sanpling was obtai ned

to agur 0 g?tbegllééltl ! e%t %Httle 1%¥8Jsﬁ)noﬂh%rsckl.\:ﬂ50§1hﬁlg ﬁro@ﬁct should

erse events

stabfi® Rl @p o Asvat ¢O hbﬁs,ataﬁﬂmtenqmdturel@tmmnes of 7. to be

col | ected MM patients enrolled in this study were
thogg nfi@fedifnl BEViRs bédepaRbcribeR iPSir@haB fashi6RBEEM detail above
therapy reginens. The enrollnment criteria were: (1)
is ilpmtratedi irsthadoldoveing Fxamplesyears ol d; (2) had a KPS
performance status of > 70% (3) had h| stol ogi c
Examwpld dncclehtivihtnftPadied tswith MaltipteaVivelonimvithtiyad AGainl e
contbiffiiewith/Bdredzghibi sease had to have been assessed
wthin 28 days prior to treatnment initiation; (4)
Wer'Ehe iéthéd bEHP edention alak teatédem Sle oparelabal, d(ﬁse&ﬂg/alating clinical

triaf é‘lh&gal? gogt@hg?é%%%’g egt)léllr)]gg%r gl g\tAI(% )aglglé‘a a%ly\i%qnfusion
ovel 8) b0 L ABREA the}ﬂ l':r’clr{e%%ff%‘t%, g{t 'Tbagg 19835 aRd 116 M&aing cycle

admnistration: em)g in > ., absol’ute
lasting Bt wexdsi The: dxseqetcatatibgsompbiént bE thiptriad bégan witubortez@aitx

109 /L, serum bi r.limit. . of. nornal
adnwﬁﬁq;e% %&gaprgxw%elwé&&b%ﬁ&f e g ops ek 08 s e of 17-
AAGOE: AQlighiR} leShan WBYEoA ARk -REHP i 6NeMBinR @ﬁoﬁ?ﬁrmulauon (100

Perfor mance Status scale and criteria as describ

mg/Mh Roses offzach egant weee thea gedalatrsurtti dip MAD for qublww could
be had a condition such as pre-existing neuropathy,
36 ty, breast-feeding, recent chenotherapy, and so

forth. To be eligible for enr.o ents

st rspop e Slutissnirs PO Dot e S Spdits of
treatherf™M¥PprSxiflafy Yvely BluRicRs)DPREGk éritiRARMIBE anti-tumor efficacy in stable

(approximately 95% in in vitro assays using human

or rkrpondijg phideaés /e rs bashé op pg@qudpm PasbssORoRH TapR Hreoingo 2
stan% d?zgﬁ?@}ge&é{gg reasf (f)rllsré'atsé’essmenﬁ? ag g are not known.

recerving s that are known to be

mornl Brdefge %&i@g" BRieg G PRCERENE ety peH R q Syl 58 days prior
to tBd dish §§tréa‘%leﬁt0aﬁﬂ%é\Jﬁﬁlaltéﬁl\&hwe&sqapﬁ&ilﬁfafél53 BRerP4®0 cycles)

enzyrresmthe net abol i sm o f or mal
thendafiey- AH pati¢nis withaedpondise ethers (RRvas PRa averpexdpines tp ¢onfipn the

17- AAG and , i nhibitaors.
sl SRS RS B P R it SRR gy v
acc6digtd eiddiifé dfBladdertdrg1998)coni t ant use of any

medication with 17- AAG 17- AAG was used with caution

in Iﬂﬁﬁ’ﬁh&ﬁﬁﬂeﬁe PKS Bncﬂﬁwﬁla&mmﬁfcqw) SEnpligiiis Ptained Buring the

bound (e.g. warfarin) and drugs that are a substrate,
first mtmcnt@wcle@mly el theesvenifof gy greaatechierions ad G, eviepis DA ER) and/or

o SR TP R L ey o benr
| Vg B ?eg}%soe{]n%léll E\lgf\s (;r",i‘,],'c'lg t ! ego géilc{ fanlgd ap 1eea§ two pnor anti-

dur
cancer therapy regimens. The enrollment criteria were: (1) patients were at least18 years old;

(2) had a KPS performance status of > 70%; (3) had histologic evidence of MM but did not
necessarily have measurable disease, although disease had to have been assessed within 28

days prior to treatment initiation; (4) were, with respect to all adverse events of any prior
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before the first admnistration until the end to
treatnment evaluation). [0102] PK assessnents included

wo b@efidoBow ng tests. Bl ood sanpl es for deter mP@BUSING/016283
of plasma concentrations of the parent conpound and

its primary netabolite were collected follow %g t he
chepgothsrapyn shreefyr e2diptharanyatpsolied ta ML 63 Cavi (v. BiBd yradesn@; and (5)

I 0 ed _was .
nad X oV BbGay Y R Pl CORR o817 BAG BBt i agmosiovin
>8 ¢/t patpaluendut@phity dornced. s POYENblarld: ¥owti a7y £168/80serum bili-

SAE, additional PK sanples were collected. Blood was
rubigrad UpPeiniief somal éﬂENérMT 5r%% U, laed serfumsireatingiet €2 x ULN.
using an indwelling catheter to avoid nmultiple needle
[0108] i ck Patidros weteeerdded Adcordmgpd dw, KBS Perfofmdnce Sthtwsassale and criteria

ra I N a_vacuum tube contaj ni ng heparin as .

oo 35RO ST D SORLAL T, HERAIE 3 camaiion suh
as phd-BEIStiRSbdr iRty Bfégﬂﬁrﬁ?egrehﬂ-f‘é‘&iing, GEcehMERM A ELYy, and so forth. To

endi ng separ at’i on of he plasma. If a catheter Was
be eligitde fasenmlloeat. deli¢nit alsohad tohmedt|caitainihnmatwdogia coratitons.

was conpletely withdrawn prior toeach sanple
[0183D] | ed¥-i/AohGankiglliygratetidsbuniliaplamms ganpkesmartyed 3% pit ironitro assays
oG LA S B Bl o0 % iy o
bindif© 8@ kidwn. PaREnts Rhd afBrecQRERMoEAL PR %eg&gg}vﬁg%gh%@y protein

its primary nmetabolite 17-AG were neasure
bou wetratubipcledsclose dlénical (Ematoring ethilglenyolled 98the tfidll BB}itro studies

: ,nel t he, £Ql | ow n ests.. (1

o ARl O LU S A% S o 17-a4.No

fornad Xingg-tiugsntefaciion §08i6§ h4\e 1@en psEM@iddiwith OTUANG @Ad 8RS that are
I.Iity). was conpared to PK paraneters (e.g

reversi ! .
SubeS BT R auess olobrgARRIDY BRSNS Wile thops s maontra-
o ' i-ne. t ARl .
R R A 1 AL AN AR O AR T i
cautgggisitni combiresipn math dragsi thattare slso hidhl ploteipbeunie)go Warfarin) and
ceJls: (i), surface.expression of IL-6R _insulin-Ilike
arag§ ot § stehler BEBHODPT TUF G CRcTPTRARA . Harmmpral contra
cepthveb @&Jer@?fclﬂrlﬁ&ﬁinqgorﬁén SNIFRDCrinpbeentist emgﬁéﬁgltﬁ@giagflg@g&her

. in MMcells; and (iii) gene expression profilin
inveptégationshagenth ere gromisiedidarin ithe- entirk durstiéroof the sigdy (from 3 weeks

oot R kb Py Bl RS FeaBal Rl ey Pacel i ne

e, B P B e o ctcmmtionof
plasmB fcBfidedfra@bnsJof 1A Aré SoRPOHSE 2 iR é@gér(rg%ﬂétabcﬁi@éjw@fetc%ﬁected

the end of treatnment (or at tinme o gressive

follayying theefjrst audfowith §7-Aek@ agminiiftrationfonbniRayel il 143 pTheatbed number

Q 38 expr.essjon [ etic d
of PRI BBt B PRy 68 heyReetiope CER gespeons). e a
patién® egerRAED AptStibllhgetdfed SABMMINEHEPK Gl Wk Sollected.
assesses | G~ |1 R surface_ expression using fluorescein

Bloqdswasirawy deiethe cpiteylatersh pirg s e infusion hiirasing @FindRelling catheter
to avRDRRA IR he AT dR2RH Y0k %Qﬂgﬁgmplé\é, 5082BPYIL8a was drawn into a

vacuum tube containing heparin as anti-coagulant. The blood tube was inverted several times
and the tube placed in wet ice immediately pending separation of the plasma. If a catheter

was used for blood collection, the fluid in the catheter was completely withdrawn prior to
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MN). | nmunobl otting anal yses eval uated the total

| evel s of phospho- AKT, AKT, Hsp90 and Hsp70. (3)
w@eoepi®sal bl ood nononucl ear cells: PBMCs werBCT/US2006/016283

obtai ned (pre-therapy and 4 hours follow ng the

eac;l‘gs%iﬁtm?égqrﬁegg(lpr[] %4@2&;8%?5% E@l:%l%g’sg 0 lggél’sére;lﬁ? 8{1 %vl gc%g]gﬂng collection
i.ndj. j iy i b OR, : _70°C.
and \?\g}ghfé%%ﬁg% ;ﬁé%rr}éés%mﬁ& WO tplit iRto tWBMEydveAs BiidiaB fre@%% dt —70

Into preservative-free heparin and
PlasnsadoatentratipnFofciol- AARRendeitsqeisiry ynajatbwdite h{-AG were measured by a

valiggigs LabdSaraci Eshrt €04l I0ES by measurement of 208
10103kt holDgrseeiTgen:sesyidad e FismiRy eeiuial CLBIeaLPHYae B
OCC’%{%[IW%% \%Ip %%&:ft?ﬁgog{(}lt%g lof thed:B& (&5 k@deﬁf‘yk,) disatifn ahd r&grsmm?’? was

us of bortezom™d on Days 1 and 1
corfpajed Rb REngaramttetsde gl oledranse expesure, ielimpwition halfdife, maximal plasma

S ot A e P s
andégﬁrd?ﬁt@ﬁﬁﬁgtcﬁd&@ésn@)tl\/Ilﬁlﬁf)ieQﬁlyél\ﬂﬁa 2AIsni B ke fdc8 egprebsia of IL-6R,

atients were treated in the absence of progressiyve
insulindikesgsowth fagtar taspptabil SIGH-B) ingMiM selkss fi4piafexpression of phospho-

oxjciti ) | at i r i . :
Xk BT A N AR AR S panetiaasny
othdr@R&eatal(Byepkerd €atdig haditivivg verds akistaneatvi¥htells were purified
assessnent \ngrfor med. The assessngnt occyrre

to 28
frorakgae METPHUBAE aspialPaBeioraEepppasghne (b AA s gﬁ%‘i Qe sty
drué‘?@[mﬁf’gt&ﬁl)rgeéﬁlnﬂ&ﬂ fcgfggvi b thpdvintRiddrs @BOAAG 4l bortezomib

gns neasur ement s, urrent ation of KPS Perfornmance
(Da$t1ay, und ahienthe ehd gftreasmang(bastitone afiptogressive disease). MM cells were
chem stry/ el ectrol yte determ ions,. urinalysis,.
puriisg dioan bk B pep e Lo CRA Y et essist s E R fead

tectNOERY A8 d Ehhftintl byAGMR L FBnRUR Hnilykislto BB Y5 %TODVES* MM cells. Flow
e asg)ggsrrents (nmyel"oma Igtgoratoryyt(sests, assessnment of

cytemdtriamealydis agsgssds Helad B sugnesasiprassioa usiagdlugtaseein isothyocynate

di ogr aphi c st agi if . appr iat. targ: .
ot AB s AP a4 B RGBS B wrnncaps
Dhnénidtdlotin ek fsep eV Atatt dtheitdthdieeslabf pRRPEGAKT, AKT, Hsp90 and
ortezom b (obtal ned commercj al | was agm', ni ster

d
Hspy78t (3a Periphesalybleqg menqmisleaycalls; PBMfesakare 0BRSSy PHE; Eaf,apé and 4
td i or
houﬁsgﬁ)}#i%n eth}c? b¥rteofib ra‘f%ncﬁl%%b% dpg?z?g Skl 1 1? ah& LAt £

(
mnistered as a rapi second
chahg¢ BAIPI0, HEMO; ezdaothbrs\ws imndieikddniis Wesseadn Béot. ForsPBCIdagjetion,
Insert (incorporated herein by ref e). . Th .
bloaq wat $ollFciE B0 SRENBNA IS ke Be %@?Bigﬁﬁgss}*}%‘g%@%f aque
- DS L 6iriBigen off PR teosBe Elindii
e B o O e (Bf chiagl fli@0n of rcdasic firktion
(evalumgl by agestrember efPSi protedsomepopuitgtwasrpe(forgedrgeerzying to the

me{ngé Q? g] @%p%&é@ﬁ@?%%@l%eﬁ ?y%?tieg%vrg%\éoqg%?lgée éré}r)ﬁyo gﬁe infusion, 1,
4 alBeX R0t TRRFAhAHHNY BeLSt HosRE b Day¥l 41d) 11. (5)Aesna: whole

over 60 mnutes after . o
blood (8cc per timepoint) was collected into EDTA-containing tubes.

[0104] 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
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pre-medi cation. For patients with a body surface area
(BSA) greater than 2.4 nR, dosing was cal cul at ed usi ng

wa@2ovasaigesm BSA of 2.4 nR. [0107] The prepar at i BOT/ARINN6/016283
adm ni stration of 17- AAG was as follows. 17-AAG was

di ssol ved in 309 opyl ene C 20% Cr enmophor (r)
dosgept t ?laﬁaldw% %Pn{) ! Eeaﬁe%rﬁtf?ramy.re%oa{exmpw hp the end
t
of tI‘thgréérﬁ't ﬂésggsgregg%&f&ﬁe& T%s@ﬁbéﬁkgé&gﬁt%% I@&%Hng the
last neglipit af Y7-A(@ and gickhdaé a@hwl@ai@aiawrtahogr\ayh B@iynm@bn‘ dndrvital
seru .S a jte 20 flip-off

sign AP AN G PBHGHoT o WS T PORElRe pispu Rpgetolgsy, coagulation
and @REMBRUSlelRtrbRfe AdtdrihisdtRi,| Bindfsis, %sﬁféﬁﬁoﬂﬁé E)auent s current

undi l uted drug product to 6 parts steril
mediyatigns ard muﬁeﬂmmah%cb/em@@ﬁnt@ oifi @nﬁt Temmr a@eqsmeuts (myeloma

I t
1aboge9c&§} tte tg seggrho og g%t%ragxgl( | ma %ﬁf@{a e fl}g’[ R}_j\@r %ographlc
staghrgeﬁ@pﬁﬂm@leb here disie agthid @1‘318 oME}Cﬂﬂ tHE Eenb@ REeEsSmeAt occurred more
conpati bl e non- PVC, non- DEHP (di (2-ethyl hexyl)
tha“p‘*’ﬁ"ﬁ‘g?sd%r@f tq Withdrawak ur e bags. Both systems require
non- PVC, non- DEHP cont ai ni n? adm ni stration sets and
[0108] { heBorpzanHb K@hﬁ@n@i commprctally) sias adminssered irgravenously twice

| t [ f Lter.
weoREFS R ERI5871 3, B8 U2 ELSh e iR gt
mg/ma)/achmdlstdﬂéc&&] a Iﬁpﬂ‘d (BlSG&GOICd)hhjeaidID Bottsidnsib vexsaidpligisteRd per its
at| bl e supplies includes Baxter 1A8502 (or

Pacl@@ﬁ Wﬁéﬁtcyfp%ﬁé?%ﬂ%en@aﬁf@re@@ Thestaghingednse oﬁb@rmzomsb was 0.7
a. t
e AU O S Ebu B 0 R A8 T A Py B beyond
its revomméndey]l doserioDiREle agenttherapy e, popahtiat (b8 eng/m?).
adm xture bags may be enpty or pre-filled with 250cc
[010BFF| . BkaAn eas admitisnred irbia@mﬂﬁ@lyﬁtwh’d’e&w&‘k@ﬁfdr G dHlte (on Day 1, 4,
8 an%gg (250cc., WFI; made from pol yol ef| n 01 09]

YRR VEsEks Heserblipednsesicaler usgéwgmmnnnutes after
e e -
calculatet meingcraxioe BS# of Art m%/.erfl Il was calculated to

account for any loss in the adm nistration set. [011

[0107)] AsT hmprepblathmvad aﬂﬁnpﬁé@tmsofad%A(B\tfﬁ Bdollows. 17-AAG was
aweeks out of every 3

aissqRied B 0 rcnbica EGeb 20 Sroeophor s car gbth tbanohis 4 concentra-
tion BE®H ﬁfgymﬂ"lﬁ tedi ! nfo (ﬁoﬂr v%% %Vﬂﬁ%leclﬂtjoc}&tt%ﬁaf OEM Rass vials

wer e conducted as atients wer
withpr 26hmdi Geiste Coprining 200 mgbhlalb ﬁlfhﬂs/u:{lm wefe ddsedAGih gny 20 mm

BT L S8 SRR 5
dilutedl @ MOprigté hdminia6 88l withRe3€ Wlt USPl(¥nd ?ﬁgﬁﬂ&ﬁ%d%g% 8roduct to

t he ti;’ee and severity of the per sensi react
6 pagpaterilpeW FoPilstigmyyas p@*éqnmdmndﬁnmn¢GHM@epmh @Osdltaa@ba‘ﬁdlal

dilutBd ﬁﬁfgdﬂrgﬁclt ﬁgd 5 g%cg}?t?at}'& of alo)p xTmale cly 1 ' 8 mg/mL. 17-AAG was pre-

pared either using glass vacuum containers or compatible non-PVC, non-DEHP (di(2-ethyl-

hexyl)phthalate) IV admixture bags. Both systems require non-PVC, non-DEHP containing
administration sets and either an in-line 0.22 pm filter or use of an extension set containing

such a filter. Due to the light sensitivity of 17-AAG, protection from light is advised.
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with loratidine 10 ng p.o., fanotidine 20 ng p.o., and
ei ther net hyl predni sol one 40-80 ng |V or dexanet hasone
waeeoadigee2 | V 30 minutes prior to infusion of 1FCPEBR006/016283
Choi ce of anti hi stam ne and corticosteroid, route of
oses rlor to nfus on was at

t 0
B | Freies SPseER GRed itk ofFE AL e pliging pdes Baxcer
IABBW@N E@ﬁk@leﬁ rust e B akeeCIOR08 ok E%uwﬂ@ﬁttw Mﬂlstr?tlon set with
product s tisr as Taxol (r), paclitaxel)
extenmion sob St %221 oweaieelinowetiregilidr (Bhleteph(ﬂi%?vzﬁiﬁt orieguivalent). For non-

PV B R FORGG e cHBEIRY BiTGHEHDes 8Pt mpty or pre-fille
withl 2808 WA Btinfsle O d&lﬂaf{ble faaRithRivags R 1R Ex¥e§@§000 WFT, made

ei ther methyl pred nisolone 80 ng |V or dexanet hasone
froQtPQh}WﬁP)(or split as oral doses of 10 mgy each 6 and

12 hours prior to the infusion), at |east 30 m nutes
[0199]i or Rependiagionfthsbaty soffads7aréa\@d b assigmmdasefor individual patients,

the it RS g BtnE Rolofios of 9Te preugh et adlad o the admixture
bags %@d%rﬁll@ias%l&@)ﬁtéﬂ' ﬂé&(s,cd&%ﬁfcﬁ%n% sk ﬁi"ﬁe aﬁﬁﬁﬂu@tﬁ{tﬁ) set.
recei ved therapy on Days 1, 11 1 n 3-

cle C
O ) i ARb e PR s %mﬁﬁi%ﬁﬁﬁ%gffﬁo%@%ﬁ%&%% for 2
weddip ouyofpnGrind meeks t Breetdtal fleseidetivareé isaoanded tosheomeatdsinilligram.
over 60 m nutes. The infusion of 17-AAG was el ongat ed
[0111d 90 Poe-nikBiration tt@mehfs weee earcyd at fdlhﬁvsh Agihekiefto Rt pre-

o .vol une adm pjstration. For th
me&ﬁ?tf‘ﬁﬁ BRAGRSaF tqf'é%l%ﬂp 17a{*r‘\Cp A1 PRI @edﬁ?ﬁlﬁﬁt@ﬁl@%@eﬂ was

f
o pRAL W R LR oF B O PG A

hypstsguisjtiwitit reyctu[re Bnd Bje tﬁmand“ﬂewmly off &ttel leyptersenhﬁmty reaction observed
fol |l owed by

) ST I
with ceftedite 10 mgSHES AR RinPR hE f}to Ca%ﬁ%fth& HEh§ %%l lo%g 40-80 mg

per the escalation schene as | ows: borteée
v %&féa@ﬁt gsamerkr2A medVBp- mm@eapnar wdsfisemn A00- m:gmcmce of

oS o o BEASERT Pl Pl Bl TR g tsion
wasadt thee 1d0%g®1for’l d&ct’ﬂyﬂoﬁﬂ)u&a rMS $ifnil M RIph P afRTEr &Ber]@i@mophor -
ezonib at_a dose of 1.3 ng/m 2

I(c ohort 4)
confi¥Ring pLORAGS A1uch "8 TSEOIBE PHRNS) RSB RemiComproid wert lowered if the

Pat1gﬁr1g%9m%mﬁ§c?%1gg§t& ﬁénfs%n ’lgg/tﬂgl} dose rﬁ}%méﬁgatﬁ)é gle was to

pre-me@ioaty wizh diptedlrydédi@nats0 angiDA e amﬁtuﬁiﬂ@ 20wdgT\2 al(dléilfl@f inethylpred-

T TR ST O
12 Hodfs #icHQ8 eheS ARG | A Tabted) mindfes ém%i’ &) e RitGsioh gf gm’g-fg,km.dl‘he

here as having received four treatnments In a
choige of aetitdstaining ang opitichelemivhwdug theinestipata! satigmletion.
toxicity), then the next dose | evel was evaluated. |f
[0118he olTherdoses pad sdrtisle of pady druge was B TolldwieRatidhes eediesd therapy

S .
on Days 1, 4, 8 and 11 in 3-week cycles. Therapy consisted of bortezomib administered as

an intravenous rapid (3-5 second) bolus, followed by 17-AAG administered via intravenous
infusion (IV) over 60 minutes. The infusion of 17-AAG was elongated to 90 or 120 minutes

if necessary at the higher doses due to volume of administration. For the initial
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increased to six evaluable patients. If two or nore of
si x eval uabl e patients entered in a cohort experienced

w@20k/T1490BENn t he MID had been exceeded; all furpP@EUS2006/016283
accrual would be at the previous dose level. If no

nmore than_one of the,six patie nced a
el S BB L RIS R B e o
pat1¥¥ﬂ§ ‘8fhgﬂ edieabofEslinkib ARRhpyinthsdiately Rk k@ Budy B2

enr ol to arrive at a cunul ative total of 12
[01 @ft | e‘f“gé 1n%alia§§erg@ald}91%%ellvgd' Bbrte ohEH hERRe BRD '7%%/%12\’\ﬁﬂl%wed by

eat€d I'n accordance with thrs protocol [O
an ihteveabghihfsionadtli7ehA S, at dosweofel OPahgny rﬁcb@rtv\]ér Subseqmn@ patient

cohegis vEreBTrg EARET B dyIsHRE ALy BUOHE I Gt 10
mg/d*%nd %%A(‘Rﬁeat hﬁ@se m@o}fﬁ@nﬁ?%lﬁﬁ rﬂa@oﬁ]ﬂﬁé{ﬂ a@bsa of 1.0 mg/m>
range of 70 . The nunber prior chenot her apy,

and\nﬂsAAqaua\dos@obliOang'@l dolprt ), b@yezomab ara ¢ove bl Fengpy and 17-

AA{;.Eq? ﬁ,g ﬁt‘ {‘5;0 'Z'r@?}}%g{ﬁ §or?er£‘?ﬁ% b n%dsg %P‘fl ‘%em%/}{{"%éfq%AAG at a

dos¥bt i»zmih 2 (t:glﬂﬁﬁﬂj aaltt%zoﬁﬁs aﬂagés%%l 3 ﬁgknzrmmltié’FAAG at a dose of
at| nts wt ext ranmedu ar | Sease S
275@%2@@@@6)» ¢l hortezomiy F @ %%Pf k3 %H\Ag and éﬁ éﬁ%@t 35053 of 340

1.4 to 9.7). The nedian tinme since diagnosis
mgfn?rtg/%f&{@ 6 1 nonths (having a range of 14 to 238

[o1 %nt h ee\ﬁélgigrgtg ge? a{sgl n&?{o eagfé écal‘o‘f‘??ﬁﬁc; D;T iE ?Béeg"fgrﬁn a cohort
evaﬂ@ﬁfe%@ﬂﬂ@se(ds&ﬁ&tﬁ%die@ﬁm@ (f apilchbB?3s defredderd :Istlraaugrremved four
push), and thenadm nistered a 100 %\r};/mz dose of 1

7 AA
trea(ram@s IrowB-Wask Pavech ez ving WEhGRY D dugfedrugaeiefed PEFity), {ien the
nex e\'iegel QL eQz{luff d\gf‘agrfe SR¥R r%u@rﬁg eﬂﬂen@ﬁcet zhELfP fl&h the cohort was

reatmsnt cycC nts underwent” a nean of .
increysidas safevaluable patiénts. If fivorasmoetof shsemalvatile; mtlamty etnhaed ina

oS BT L TS e B et St e
SRABENRILL FF foMRbR Sha] oﬂer(ﬁfélﬁé@ﬁ afich®de:@erighded a DLT then the

the@ |1ents treated at this dose |evel), and progressive
nexd tlemalsml\ms eoiisaed.dnderthe NIy was defined(ag Agliional number of patients

R b bR Bhub 0l AR 548N oL A6k Bl mshcn

patifehfssvtier@ﬂ%teﬂ st fcefliantd With tis pmtedl.of bortezoni b
(infused as a rapid 3-5 seconds intravenous push), and

[01 Lfgen SHthe B {egﬁ Qtléiﬁtsl@Qvéfgﬁfﬂezarﬂ@@e&ffelﬁZ}eA@e{rQﬁ@han age was

ur i ntrav nous I nfusion), twice weekly for every
63 pedrs olid (Bamgksan(g@afz 44 10 3h meac:aoldb Thelr spbtyge Wterfe’é%%éffwe IgG and

28‘%yCI ‘? 1%/}1{3 ”ﬂleb@#g %}gr z\{\ée ng%,l}aﬁ) fe c;fl70?io (ibﬁ %e Alimber of prior

the

cheﬂ%th&%yswag (Hali}ﬁlgt a8ge @m tcﬁIﬁ)SPn@'fdh@llhotHeﬁa@tyﬁﬁa‘lhded inter alia bor-
treatnment resulted in MR for all three patl ents

tezothita thalidamiden VAR/ VR, axlphtalannpnd lgaaidomide| )he n@qg)ebpfo patients with

pn%rt}ﬁngﬁllagts atlb 8'} ‘7% \;ﬁl‘%l iy %f gpéﬂgh@ Mﬁ]\f/ ‘S(ttl%gﬁaeltdrﬁ}g&? d-{éﬁﬁse was 4
(22096). Tﬁ@hleldfadefammé B92 ayabglebalin was 3.7 (having a range of 1.4 to 9 7) The

median time since diagnosis of MM was 61 months (having a range of 14 to 238 months).

[0116] Three patients (cohort 1; Patients 101-103) were first administered with 0.7

mg/m? of bortezomib (infused as a rapid 3-5 seconds intravenous push), and then

-29.



10

15

20

25

30

treatnment this dose level and was then escalated to

dose level 3 for the tenth cycle upon which a MR was
webmenvea2 This patient has undergone at | eastPABUS2006/016283

treatnment cycles. [01 18] E| ght patients (cohort 3;

Pati en 3 f|r mnistered with 1 .
syttt LPER ook of PPt RORT Pl g oy dyice weetdy
for bYHry Q\b%ﬂ BE'S wRUR{(Dayd M dnd mf Bf ﬂféfﬂr@ﬂ tﬁdaerheﬁ oFclkp Q’aﬁ@dtéfﬁnderwent a

dose of 17- AAG (oné hour intravenous infusion),

meapeefld. Z§,ch§¢s @fvteqaymgltdgLT afas BopelsrEyed My thedhige pgue@fcs Of the three
the f treat

oSSR L P Rl AR pcen s et

of thatthént (3398 of AR tpagetstrede] at30IS dasedle8€lR)and Baddressive disease was

underwent a nean of 4.3 cycl es of t ?d”m[l:té( léand
obseivad ithirR Patienis; (67 o Qﬁﬁ&d’ia%})ts tregfedsaighisydogpleyely | es of

treatnment, one patient was identified with a Gra

4
[o1 Wé pat dthese patieyts\(gahiort2; fawcrk&mi(bll 397arq 2erhevera firy @dmlmstered with
LD ATHLI 0 gl S AR e -

n1stch}>Eiei| Hl()&dgﬁr&ﬁﬂ?ﬁe S :18 AIA&E((&E&‘)IOO]‘ ﬁhfmval)ous inEEsivm)s twice weekly for
observed in two patients.

ﬁ/% t he two %ai)I ents was
every $oRt FAoWreksilipys hard Ehef theRrsideawmat Fyel ﬁned]ﬁseun erwent
me%gt%f AM cychl Jﬁﬁaaﬁﬂ%ﬁ YEH wab gBtW%sQﬁ/teﬂ ?ﬁ‘ﬁlﬁr thgthrEQ ﬁaﬁe‘{’ﬁ% Of the

i'ents; one was bortezom b na ve e ‘pati ent
threelpmeems, chfteamatgieﬁf,) treémmwnpnaslulmdtls MRBifer sibthres patiants |(1300% of all

0119 Four nt 4: Pat nts 401-40 were ..
pati P‘isé’f tedst H}l jﬁ“@r bﬁe ? er’rB"Fﬁﬁa %b‘é{?i 3 %ﬁ’i"r%’“l‘b narve patient.
Twb ?Qﬁéiﬁ?ﬁlncﬁa?wéntra@ Riagt B¢ g‘éle‘é Q€ BBsteh O ﬁ@lﬂﬁlnﬂw&ht 9 @héles of

en adm nistered a 1 /mdose f 1 ]éélone hour

treatmf:mtathlé ross leivelf anli veas thent w@étedéemsy levsl 3do ¢ tentlpgicle upon
K t
o AR R e Pl Bl B SRy e

{ t d { On .
1l o e TPt PP aar P D1 B b g vith 10
mgfh N6 %ﬁ%@&ﬁf?@ﬁfuéeﬁ Al rhﬂld BENEHCBAAs inftAveBuPplish g ther e
observed to havg the three patients, one was

adniioistesedanil 50 melm. dt{>s©1)207 -AThe (oneHequr diteayen@usgnigion), twice weekly
t i t b
or 98 1 A SPRBLHSn D9 PRACPE bR o St

exca isathré@/@ddhAsionk &ﬁhweﬁm% ot Heure dalg (padaits 3085 305 aad 306).
ronbocyt openi a. [01219 | ood was collected fo

PK .
Pat@ﬁ@ﬂ upsleivens amenan ohd- rQFlep PRYFRIMERLGNE BRABITT ig sl gngoing). By 6.0
or 1@@1%05’2163 R Héﬁgggf, _%I fl:glem R @%ﬁ‘)ﬁ?&f With 3'cH54L M he dﬂ@tf))élcity with a

e end- usi on 15, 30 mns an
1.4tm plasrdacyBoramth B¢ likey amykoakimsum fhedliven amﬂ:hcare\aed yn increase of
atient (except Pat.i ent 01) neither the. parent. . nor
ALITAS Feknabonat Braskols GReLBeag B GG BpUdR BICR was
obsgf\/e@%( th‘é- Aen®ahedr Ylfc%o %ﬁﬁérﬁs w[an bédbzolii8 nBtv@$aBent. MR was
profil ghowed a rapid el'imnation of parent drug
obs(eﬂvEdAm\@e patteng SD was observed in two patients. Of the two patients, one was

bortezomib naive. One patient was observed having PD. Two patients were not evaluable.

[0119] Four patients (cohort 4; Patients 401-404) were first administered with 1.3 mg/m>
of bortezomib (infused as a rapid 3-5 seconds intravenous push), and then administered a

150 mg/m2 dose of 17-AAG (one hour intravenous infusion), twice weekly for every 2 out of
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much slower elimnation of the nmetabolite (17-AG .

[0123] Al six patients of cohorts 1 and 2 received
wae®demponr 2 17- AAG Metabolite was detected i nP€hes2086/016283

hour sanple in one of the six patients (patient 103)

3 el dni L s O BSC B e e cnts URSTRGR & Meaof 4.5 cycles
of fr¥PmeEnd &é’a@ﬂn@nt ik 92 Shgdi 9%)' @We Bgtlénli‘ Gaf Mgﬁfle& Wgh a Grade 3

i nfusion, the plasnma profi 7- AAG an
pangrepiifia fthe aysessmenpisystill mndmghgrhneb matents ivste ehiseorsd.to have MR. Of

the%llggg?g&t% She %gb&% Omlvééwggt D%I Iléc: 23 t he curves

usi on sanp
€ was a

babl vy h
o apeiteelie drnsiated a6 oo fgvﬁ@ E%Sgé)agprgg meludediGpde 1-2
elevated fr&ﬂs@&]naﬁ’ésaﬁﬁ@eﬁ FRGAR BRbhed) aﬁﬁﬁﬁuﬁlyﬁfg?g dfa@ﬁ WnbiSnfusional

wer e anal yzed using non- conpar t nent al
reagféans adribropthecpionemacoki neti cs of 17- AAG and 17- AG
using Kinetica version 4.3 software (Il nnaphase, Chanps
[012Ur MiHoed why eollveled fdeRIN apalysient folless fosplasiia drug concentration
ri.es are rese Tbles

emafleBt RReg i R i e S5 Pelars e e i RS 5. 15, 30

nmfsQihd 17206 aﬁdtMQﬁhrs%?m'ﬁmdhs 'F@f‘e\@i?ﬁat c@ﬁ{q’aﬁéﬁt #301)
ID&Da rrg duration (h) (ng/nL /'L* h)
neithghige pgremt worzhgypgipbol® werd dateqtalgle byCDEB%aISDeEdat(P:K On P8y 11 of
315.38 CV% 16. 67 25.13 33.33 53.49 36.74
eaCEA%Q”e%§%§i1%755 0.5 2, 231 7 Max 215 1.92 2 620 3 7, 248.8

di 0 47. 9, horts 3 & 4 an
ordf 20388l bR B Rt oA ma
muéfsioftedindidaticn AGhdhitaddfteQ12Ad), 830 0.5 3,152 Max 309
208954021717650I\/Ed|an281274050974871

[0123] All six patients of cohorts 1 and 2 received 100 mg/m 17-AAG. Metabolite was
detected in the 72 hour sample in one of the six patients (patient 103) at 10.2 ng/mL. Figures
1 and 2 show the plasma concentration profile for 17-AAG and 17-AG for these two dose

levels.

[0124] Following the end of the infusion, the plasma profile of 17-AAG and 17-AG
were similar for the Day 1 and Day 11 administrations. Allowing for the fact that on Day 11
the end-of-infusion sample was not collected, the curves were probably indistinguishable.

There was also metabolite concentration in the pre-dose plasma on Day 11.

[0125] Plasma concentration versus time results were analyzed using non-compartmental
methods to determine the pharmacokinetics of 17-AAG and 17-AG using Kinetica version
4.3 software (Innaphase, Champs sur Marne, France). Mean patient results and statistical
summaries are presented in Tables 2 (17-AAG) and 3 (17-AG).
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Table 2 (Part 11) -PK Paraneters for 17-AAG Pati ent
AUCext a AUQot al AUCext (I D & Day) (ng/nmL*h) ng/mnmL*h

WO Ho6(1190B) Cohorts 1 & 2 Mean 225 3,805 6 0. 30BTBUSIN06/016283
153.35 1,438.05 2.40 0.07886 CV% 68.18 37.79 41.89

N Q0N [ [aka] fa¥aYa) A

Lo ¥ = laVad AN~ Q7 4 Ao £ Fad 2. Q7
ZO. IJOU I OoT. FoZ IvaX OUOC. U7, 097. 4

923865254613
10. 80 0. 42043 Trelai2{Rart B5—oPIS Panamegers fargl 7oA 54

@%%S 30 & 4qﬁ§n 266 Igéjg %5 0.3&27 SD| 16213, 253 |3 AUC
63. 53.Pp . 28. 7 54 3, 0.9 3
53%5 yﬁh/x( 59 24 é‘f 12’;% g 7(4%@3}’}% 199 g,ﬁnu Hng/mL*h)

Colinr816&Tabl e 2 (Part D) - PK Paraneters for 17- AAG

tient BSA ti MRT d earance C nce (ED Da
:Nbgﬁﬂ) h) (h) (( (L/h/%ﬁ) Cbhor?ggg & Z(Nbdﬁ 1.%% 3,580

(
D2. 49 3.32 52. 768188, 63 sD0B831 0.9759606 15. 4406857 Cvde315.38
Ccvh. 67 38.74 31.18%729. 26286344 M n 138331.72 £3.39 26.73 3674

wid2,r3 Mo 219 10 6 04,84 30 iz ghie ) 220 oy
Mak1. 00 28. 94 SI216.19 0.8819202 16. 3420. 12 3 7,248.8
Median 200 1 1,740 1 3,347.9
Cohorts 3 &4
Mean 264 1 3,472 1 5,774
SD 29 0 1,893 0 3,192
CV% 11.09 29.93 54.54 40.41 55.28
Min 219 0.97 1,830 0.5 3,152
Max 309 2.08 9,540 2.17 17,650
Median 268 1 2,740.5 0.97 4,871
Table 2 (Part II) — PK Parameters for 17-AAG
Patient AUCextra AUC a1 AUC gk L,

(ID & Day) (ng/mL*h) ng/mlL*h (%) (/h)
Cohorts 1 & 2
Mean 225 3,805 6 0.30376
SD 153.35 1,438.05 2.40 0.07886
CV% 68.18 37.79 41.89 25.96
Min 87.9 2,380.5 2.54 0.13432
Max 608.6 7,857.4 10.80 0.42043
Median 165.9 3,513.8 6.10 0.30254
Cohorts 3 & 4
Mean 256 6,030 5 0.3127
SD 162 3,253 3 0.0744
CV% 63.45 53.95 59.18 23.78
Min 54 3,294 0.9 0.1208
Max 595 18,246 10.5 0.4276
Median 199 5,071 3.8 0.3160
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CV%11.1 36.7 35.2 33.0 31.5 Mn 1.5 1.6 1.5 13.2 8.2

Max 2.1 5.7 6.0 75.3 45.5 Median 1.8 2.2 2.9 50.6 29.6
waawba1®3i Part 1V) - PK Paraneters for 17- AAG Rel/Us1006/016283

vz V2 Vss (ID& Day) (L) (L/mZ) (L) (L/mZ) Cohorts 1 &

2 ean—192 65104 5817419953 1849817456
35.69 C\V% 49@@ %(%Eﬁ-sflégare@em#@ﬁw*@ 58
afent48. 42 30 #7 2% 92 23 349-1\QRT174 5@1&@%0@” Clearance

aBheo b7 B2 Jo, siiponolts ik 4 \eaty EFSy G

Cok@19l &7 8 36 2 Mn 56.8 31.5 35.8 19.9 Max 244.8 149.3
1.9 135.3 Megiggn 172.5,93. 7 151. 4384. 3Tabl g, (Part 28.63
M ﬁ PK Paramsters for 17- %\% Pati ent Dose nax 36 8.6
SDaud ast (E) & Pdy) (my/ mPP7(ng/ nL) 10R) (h) (h@ﬂf‘m*h) 7.57
Cv@phorts 1 & 21¥lan 100 33%41. 42 735913, 478. 206060 412 26.44

0.32 2.24 3,547.1 CV% 0 78.8 22.5 29.9 102.0 100
Mig 4 {2’ Z% é3711. 89 163%32 12.73

6 1 3.77 628:5"Max 100°1,510 2.1

Max 2.15 5.16 6.04 84.33 42.01
Median 2 2.29 2.887 5545 28.46
Cohorts 3 & 4

Mean 1.76 2.40 2.89 51.00 28.94
SD 0.19 0.88 1.02 16.84 9.12
CV% 11.1 36.7 35.2 33.0 31.5
Min 1.5 1.6 1.5 13.2 8.2
Max 2.1 5.7 6.0 75.3 45.5
Median 1.8 2.2 2.9 50.6 29.6

" Table 2 (Part IV) — PK Parameters for 17-AAG

Patient vV, vV, Vs Vs
(ID & Day) @L) (L/m?) (@) (L/m®)
Cohorts 1 & 2
Mean 192.65 104.58 174.19 03.88
SD 96.18 49.81 74.56 35.69
CV% 49,92 47.63 42.81 38.01
Min 72.61 34.58 96.59 48.42
Max 430.47 215.23 349.09 174.55
Median 188.14 99.17 159.32 79.65
Cohorts 3 & 4
Mean 165.99 94.79 143.07 80.89
SD 49.35 28.37 54.12 29.27
CV% 29.7 29.9 37.8 36.2
Min 56.8 31.5 35.8 19.9
Max 244.8 149.3 221.9 135.3
Median 172.5 93.7 1514 84.3
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Medi an 100 389 1.417 7.05 1,783.5 Cohorts 3 & 4 Mean
150 669 1.6 6.0 3,984 SD 0O 303 0.5 1.2 2,833 CV% 0. 00

W@ 200811922 39 20.30 71.1 M n 150 237 1.08 4. 58 PGHUMING/016283
150 1,360 3 9.06 13, 720 Medi an 150 685 1.45 5. 7 3, 080

tha')/ PN S I A\

|uu| T ralr C ||i ||\ ral allCL €t-S J.l H\J I'all CIIL

AUCext ra AUCt Jiakle 1(Baetdd —t?K(RaEﬁr&etB%s;fpr VArdyGr* h)

%g@!]n &) ﬁf’gé}) ort 1& 7 229.5 3,797-6 B. auc,
) o 033 39.8,99.5 |7 o
%21 b S fé" ?9’”27 ](n mL*h)

Max 010730 4

Colﬁll‘ts& 8221841 Medi an 122. 5 1, 861 4 6.9 0.0984 Cohorts 3
MG%/A' Mean 299 10§84 5.5 Og%90 SD 5 3 316 S;é%O 0209, 478.2

% 178.7 77. 6.3 17.5 46 98 .2 0.0
SD2, 604 16, 323 1600 0.15124Medi an 1603 %, 253 5. 824 3,547.1
cv9, 1200[ 0126] Stgtistical pngl ysis2pf the dabagin 102.0

Tabl es 2 and how t hat e average ratio o UCt ot ai
Mi% or the 17- AGslpg AUCt ot ailﬁ‘%]or t he gar ent dr uér7 7-AAG 0283
Maxwas 82.5 90.3% The avikfHye conbi hé6Exposude.8917- AAR,592.6
s 17- AG 7,513 3 1 ng/ or ad of 10p 835
Megla#rrﬂ and was ?8 313 6,076 ng/ rrL*]hEg)r a dozggof 150" 7
_hﬁgllﬁ@&F igure 5 shows the relative values of the

MeAQt ai for maisgbol ite apgh parent ggug. Figuse 6 shows 984

gp'ne total 0 303 0.5 12 2,833
CV% 0.00 45.31 32.39 20.30 71.1
Min 150 237 1.08 4.58 934
Max 150 1,360 3 9.06 13,720
Median 150 685 1.45 5.77 3,080
Table 3 (Part IT) — PK Parameters for 17-AG
Patient AUCxira AUC a1 AUCxt L,
(ID & Day) (ng/mL*h) ng/mL*h (%) (I/h)
Cohorts 1 & 2
Mean 229.5 3,707.6 8.1 0.1007
SD 320.7 3,690.0 5.9 0.0337
CV% 139.8 99.5 71.9 334
Min 72.3 803.8 1.3 0.0583
Max 1,182.0 10,7304 21.8 0.1841
Median 122.5 1,861.4 6.9 0.0984
Cohorts 3 & 4
Mean 299 4,284 5.5 0.1190
SD 535 3,316 3.1 0.0209
CV% 178.7 77.4 56.3 17.55
Min 46 980 22 0.0765
Max 2,604 16,323 16.0 0.1512
Median 160 3,253 5.0 0.1200
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exposure for netabolite and parent drug together. The

correlation of dose with total exposure was not very
waeoenpo3R2 = 0.682. Terminal elimnmnation hal fP¢T/82006016283

17-AAG was 2.43 0.9 h and for 17-AG 6.52 1.74 hours.

Total system c cl earance 17- AAG wa 16.16 | Vh ..
(o128 25taticg oalyiis B Hp.ogE TS B YO BIURG & arase fatio o

17
N T

averBRs@ahione éipesure $LI-AAG plus tlAAE) west 7,603k %ﬁ%engémhbkh fey a dose of

100 ST\ 156 S5, S L0 ! /¥ o e

relatRfe%ﬁi% QFﬁlefA’@@mt |96 BE@WSIte and E%bﬁtQirﬁQ %1 gere IB@RSWS filertotal
oses | evels tested at the end-of -1 nfusio

expo(sﬁregfur memwhteﬁhé parepiadrug tegsthsiss Hecoarelation @ff éf’ﬁeo‘ﬁlﬂil fptal exposure
was P%D%é()s' Snee d r ;FI r?&klzll eHS?i}ﬁIaéo%Vl%lilshferfopi’ﬁ%'ﬁPG %ﬁ h$13 £09h

u r e
and fot 1upAGeggi.> atiemh hdurk Rpsterald Seapmce - RA@/MS]J\MM 16 L/h

o ohacel UL oty oL 1l ol o col 1P Do Lo
08. 0§ *lsfé Xfﬂ/rﬁ’ Anarvﬁ @Oﬂh"@i §LQJ} 49184 +-88l6b 1RLOGr ammed

Anti-nyel oma activity was

rved.in bort
R S R
theﬁl@ta’say@l(,pﬁpAW(pns of various proteins in serum and
urine. [01 30] Patient 201 had the prior treatnents of

Pha}/ﬁgﬁoﬁa%@%%h%grtl costeroi d weekly, and VAD in
hal i dom de (r). Disease progression
[012 S ORSALMBA df gfot@ﬂsme he&RioR By WS 3T %ad 508N detrease for the 4

ati ent 201 underwent nine cycles of treatnent,
dosasdevsld festgd ptrthe ndvR-infisien Figurgrd). fwreewas soobserigd a induction in

reduct i f se t
wwofygs s Favdiran T BERaPeshl Ll (ORI (ErETR) pTis e
s1gn5§1@§j€1%%n Ma&%ldperegﬂhﬁﬂ it ehyBlddid cmﬁs bh I%iﬁa)Rm/Rlaﬂ(M@é?K intracellular
(g/dL) (ng/dL) (ng/24 h) Baseline 3.9 0 97.2 Po
path@yyl caitivaldo Bryelonza@llemoy thryk progrepsion n@@ﬂ RHeF n%iltpotemlal

is ob%érve% pno'f)’ to a%oéto?i%%f Ohdrast (p%&aﬁunded%eﬁ%lemg).o

[0129] Anti-myeloma activity was observed in bortezomib-naive and bortezomib-
refractory patients. Patients 201, 204, 307 and 308 were observed to have reductions of

various proteins in serum and urine.

[0130] Patient 201 had the prior treatments of VAD, melphalan-corticosteroid weekly,
and VAD in combination with Thalidomide®. Disease progression was observed for all
these previous treatments. Patient 201 underwent nine cycles of treatment, resulting in an
MR. Figure 7 and Table 4 show the reduction of serum M-spike, total IgA and urine M-

protein.
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Post Cycle 5 2.73 4,000 0 Post Cycle 6 2.67 3,920 0O

Post Cycle 7 3.4 ND O [01 3 1] Patient 204 had the
w@eioenidoseat ments of MP and Vel cade/ Doxi | / Thal PADIBZTIE6/016283

(r) Pat i ent 204 has undegone at |east six cycles of

treatnent, —resurting—n 8—and—Fabte—>5
show t he rEdled roRapent38] Sevm eﬁeneﬁﬁpt%lat%ﬂadmge in

Pati ent 204. [Tabl e tient| 204 If’r ot €] N rine M-Protein

Readitaggs Stage M S /dL)| Tota /i
Rnepliggne_l Rg 2, Aﬁfp) ég(%'é)f g(\}/r‘l)p ] ( S;ﬂ('-'\ggp ) (.(m‘_g/24h)

Baglile 31 1, 700 Post Ox94e 3 1.26 1, 62(662@st Cycle 4 1.1
770 [01 32] Patien 07 had the prior treatnments o
Po % op05|de/cyto%é%? i nterferon, 7%%9I|don1de (r), 0.2
Posamgvcli@cyt ezom b/ Doxi |9 3hal i dom de (r)577|6at| ent 307 o
underwent at |east ejight cycles of treatnent. Figure 9
Post (oGl§ 3t he reduction (? serum M spi k&R Patient 307.
PosTC?@Feﬂient for Pati erg93807 resulted inyp nCR [01 33] g
i ent 308 had the ior treatnments of dexamnet hasone
PoshRdcl¥Ral i domi de(r)/ anet hasone. Bdl00ent 308
nt at | east t cycles of rgpatment. Figure
Pmﬁg§€%gﬁs t he reductlaﬁhof serun1N¢sg|ke and urine 0
PosiCyelet’ei n in Patient3.808. Treatnent flP Patient 308 0

resulted in a nCR [0L 34] Although the present
i nventi on has been described in detail with reference
[01 :;1? S P %hédtczoﬁ 'ﬁ?i? trgre?ﬁﬂeﬁﬁseofcMP %ﬁ% I\/leldaﬁemﬁllﬁrhtahdonnde
recogni ze that i'cati ons an
Patmmt 204nhats hmdsgrmpat beast sipeyicies obtretithent, mmmngan a MRe Flgure 8 and
inyenti in ow bee escri be itten
Tar SRk e ANl SN Pr e Apdienial et inp st Bogni oo
that the invention can be practiced in a variety of
enbodi nents and that the foregoing description are for

purposes of i IThbigts’-alP4eiencand sa:@ﬁmlpr&eﬁméa@[hg@f the

nnnnnn ‘I’)E1 I\

II Lal a8~ CI CI TIICTOS UloJ IIO.IID (] §

(1996)St?’gfbc Nat | . | Acad. Msﬁﬂlke@éi@gs 18) 942Tpt@zlgl§3(mg/mL)

Basellfle structure of bovine Fl-,i\'ggaSe conpl exed w't Q%Be
pepti de antibiotic efrepeption.

Post Cycle 1 1.54 2,050
Post Cycle 2 1.31 1,700
Post Cycle 3 1.26 1,620
Post Cycle 4 1.24 1,770

[0132] Patient 307 had the prior treatments of VAD, etoposide/cytoxan, interferon,
Thalidomide®, and bortezomib/Doxil/Thalidomide®. Patient 307 underwent at least eight
cycles of treatment. Figure 9 shows the reduction of serum M-spike in Patient 307.

Treatment for Patient 307 resulted in a nCR.

[0133] Patient 308 had the prior treatments of dexamethasone and Thalidomide®
dexamethasone. Patient 308 underwent at least eight cycles of treatment. Figure 10 shows
the reduction of serum M-spike and urine M-protein in Patient 308. Treatment for Patient
308 resulted in a nCR.
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7. A nmethod of treating MMin a subject in need of
such treatnent, conprising the step of admnistering a
wo b@cap®st i cal |y ef fective dose of a proteasoneCT/US2006/016283
inhibitor and a therapeutically effective dose of
17- AAG or a prodrug of 17-AAG that results in an AUCto
tai of 17-AAG per dose in ghgpmange of about 2,300 to
about 19,000 ng/mL*h. 8. The nethod of claim?7,
wheVaitds glaimedisse of 17-AAG is adninistered at a rate
and frequency such that the Cmax of 17- AAG does not
1. excdessti®dadOreatmgrinulipldeeloeai(dMpin ciubjert i nesderf eadh treatment,
said dose of. 17-AAG is adm nister at rat e _and
compis e o RS e gt fssrichy Exfilive nsgpt 17-
allyloR) 1 N@eAethok 0-geldaBariRdih 07 - R B Ri1 MaPrin¥EdRlathyeRi @7-AG) or a
dose of 17-AAG is adm hnistered at a rate and freéequency

prodsug Af @iigr 17 HeAGrad 7oA Giandmaterapeygicaldy effeativaidogs @proteasome
P oS 08 LSBT LSRR L5 B

that the X..of -AAG i.s greater .than 1,300 but does
2 ot BB ST afte 7 AT Sect el S Pl ST the st
of adiRigérthgSRlBipHOGRebf L AAR I B7-Ad Y g:bsa%%f%hh@f b @hif subject
and frequency such that the Crax of 17-AAG is greater
over igne peserboliideash sveaks, whrreieehch segndasg isrin the angaof about 100 to
2 at A Ag |0 ' [ d._of -s
soofISBRAE of EMAGSMM AT o 17 DR e A 1SHEG pode o
17-AGipebdsugh jaad tmudtiplb eibsgeribipeattdsymefifilebitdry &/hdss£d poteasome
.. .proteasone inhibitor %g&l a,theraPeuti cal ly,effective
inhibjir ds Byrtegomilang eagh spenidasg it least ahaut hae/Mesul ts in an
AUCtotal of 17-AG per dose in the range of about 800
3.t o Thpssthodofsdmimg herqin each sughhdoseeof Hgd‘\éﬁ ig firathrargge of about

150 L UG 058 Sl b TS AR et [Z G or 17
AG.exceed 1,400 ng/mL. 15. The nethod of claim 13,
wherein said dose of 17-AGis adnnistered at a rate

4. anUhé peRgioRuflmcl) wheedin §h@ d63¥RF iPAdrliniohAG tic8 WRakI§ for at least
than 140 ng/nL. 16. The net hod of claim 15, wherein

tWo WEel- dose of 17-AG is administered at a rate and
frequency such that the Cmof 17-AAG is greater than
5. 23dhagieod of 7laimie whetdibshidfloseliaadmibBsterath éwiek weskliydor at least

.of - ' dm nistered at a rate and frequency
two%@ﬁﬁﬁé&%ﬁ%@g@o@ 17-AAG i s greater than 140 but
do no xceed 400 ng/nl.. .18. The nethod of claim
6. 37 e Rfo o Sy Yy et i Pk YoleS A PRI G RE g ored to the
subjéctveheddifl each cycle of treatment comprises of said dose administered twice weekly

for at least two weeks in a three week period.

7. A method of treating MM in a subject in need of such treatment, comprising the step
of administering a therapeutically effective dose of a proteasome inhibitor and a
therapeutically effective dose of 17-AAG or a prodrug of 17-AAG that results in an AUCy
of 17-AAG per dose in the range of about 2,300 to about 19,000 ng/mIL*h.

8. The method of claim 7, wherein said dose of 17-AAG is administered at a rate and
frequency such that the Cpax of 17-AAG does not exceed 9,600 ng/mL.
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frequency such that the Crax of 17-AAG is greater than
230 but does not exceed 1,400 ng/nL. 19. A nethod of

WO e@atiigeg2 MM i n a subject in need of such treaP@BDNE2006/016283
conprising the step of adm nistering to said subject a
t her apeut i cal Ié effective dose of a proteasone

9. i nhiths method 9 claim Fevhprein Saéhdlosy o7 oA Gusadivimistatd at a rate and
frecfp & R Cd oP L7 %@?%rﬁ%% B AOBRRESS 7. mac
10. 30 G BERGBBT GRS iRers ol %5 of 3 A8 e siginterea at  rate and

frequleae edurhskdt thadoge 09174A7A<M§2gre§¢epnﬁﬂnt8@o% mll- AAG  17-
AG or a prodrug of 17-AGis admi nistered at a rate

11. andThd REhBAGY ﬁuﬁh Whétkint AR1 §I8R%f OF-ANG 1 MR t

exceed 9, 600 n /ml or tlr?e Cmax of 1%Gldoesq%g%e@&arate and

frequgpeseshich ﬂm@ wf 12AAGregmesehibdn df308 bat doetSot exceed 9,600
erein said dose of 17-AAG a prodrug of 17-AAG 17-

ng/iRke or a prodrug of 17-AGis admnistered at a rate
f reguency suc at. the X 17- AAG s greater
12. 7 SR R0 RIS 8y v EneEAdtSr Of T AGG & Rgmuaiod fatfate and

freqbéfcyn@icAkhat 2% CLher TRAQE i OfreabAh I 2500 WhEdRE g}agﬁlcgﬁd 9,600

dose is adninistered at a rate and frequency
ng/mhe Cmax of 17-AAG is greater than 1,800 ng/nmL or the
Cmax of 17-AGis greater than 230 ng/nL. 23. The
13. et optiodd QﬂtmatmgMM\m esebjactsim nebcbbfs;eclofrea‘rﬁleﬁAGompnsmg the step

rodr of 17-AG i s
ot RSl A 0B e B Ll i nibor and
th tRh1} éffecdNEdbse & BBAES orta 13D
’ ?)?Eégled 9)160% ng/mL or the Cm Oraqg %ég%gqﬂwéﬁg?%gngﬁn an AUCua
of 1¢ Hix perdossin thégergernftabexic¥¥do Bbagd70§0mg/mR#h. The
met hod of claim 23, wherein said dose is admn ni stered

14. at 'J:’;herm@tboéﬂﬁdﬁirreﬁij evteyeis saill dokadf 17hAGGsadninidtFreAA kfie and

freafil Vsl *hg?ﬁlf%? e DAL o e sE B UG oLt does.
no xce 00 25. A nethod of treating MMin
15. 2%1 f’éf&? ﬁi@%{%f‘;{"éﬁﬁ sqifl daseRfry/-ASdpimyiisigred gba rate and

freqﬁé&@r safh aﬂmhelcslgaxe&ﬂ AL I%?r@‘atérl{? o

mL.
therapeutically effectlve ose a proteasone

16. | anR% gﬁégfrlocg&gc}% m 1 5 %9#15] E%&&E%/%oeffﬁe é‘v'd%;/ g%xgnlos%eged at a rate and

freqUeroyisne thit (e iC 1 /ofANGA A ishygeatantye 280 n/@Ih to 5.6 h.
26. The nethod of claim?25, wherein said dose of
17. 17-ThAGekodof A8 15g whkreld sédd@odeatulyt £Giig a&ﬁnﬂ&@aﬁé rate and

of 17-AAG per dose in the range of about 2, 300
frequgnsy sualythg e fhghrAlIH-AAG is greater than 140 but does not exceed 1,400

ng/ml..

18. The method of claim 17, wherein said dose of 17-AG is administered at a rate and
frequency such that the Cax of 17-AAG is greater than 230 but does not exceed 1,400
ng/mkL.

19. A method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of a proteasome inhibitor and

a therapeutically effective dose of 17-AAG, a prodrug of 17-AAG, 17-AG, or a prodrug of
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27. A nethod of treating MMin a subject in need of
such treatnent, conprising the step of adm nistering
wWo eoosdim3subj ect a therapeutically effective dpeEUSI0061016283
prot easonme inhibitor and a therapeutically effective
dose of 17-AG or a prodrug of 17-AG that results in a
17-A that seaulty inp carpbine AV Giveof Bhgd Gandl7-A¢ pey dpsq imrthp gange of

abo&%esdﬁié{)%gut?j @ %, Wherein said dose of 17-AG or

results in an AUCtotai of 17-AG per

20. o e riehoibol GRAEIT e byd dBse § AR A Bty of 17-4A0, 17-

AG B eGbredrug e hmx@aé ARMihisteSe @ al rﬁﬂeri\ngfﬁQuéﬁc@Quéﬁ that the Cpyax of 17-
adm ni steri to said subject a therapeutica

Iy
AAGpeTRGtEEC O ngimpbrsttleaSomet 1 rift B dpesynai stcegd 1,400 ng/mL.
therapeutically effective dose of 17-AAG or a prodrug
21. of Tb¢m®d ofaglaimetvherdim said Josenfd Tob A8, etprodsug pbh7 NOLAG 17-

A Heapboe ok P4 s6RMRisRas e el Saf Ebobned ustp BB Coesof 17-

AARHOGEGr Slan 1 BOBAL/ME D ieSC )0 o1 -A s rédterahanl V40 p/R@ Y
dose in the range of about 2,300 to about 19, 000

22. 9L thbthtlof Aaites NQfheRin bdi@abidNg a&ﬁﬁﬂlﬁe@d%’&@fﬁé’ hnd Requency
need of such treatnent, conprising the step o

sucheitiab the Ser ofnly- A4Gsisigteatay ithaack, 8¢ ngimlaqrehe C&aldf W7-AG is greater

ec e dose of a proteasone inhibitor and a
thant“ﬁfgr%@itl cally effective dose of 17-AAG or a prodrug

3. Tt it e e S aRCRAGY afothe b -G, 17-
AG M%ﬁﬁb&ug AF 47905 & RhmidibteM¥at Alra@ aRA LY sudy/ A Be Cpax of 17-

results Tn an AUQotai of 17-AG per dose in the rang
AAGfs gibafar than 301§)Othylt dosurot egeed 8,009 hetmlh or B8 Coax dlfethAOE is greater

tin t in need of such treatnent,
thanglor(%rl)jrul?g?er?g )éceg“ ep @ g}nglfc‘n nistering to said subj ect a

g RRedhodlpint st sty To B GE Rt frequency

h]tﬁ ARGCRL, &F L RARHE pffatel faHABA0 K doESHMtleRcd a%o\dq{gwﬁﬁ th
o ofadl StITbution Vss of 17-AAG in the rangecgf 96 t e

0 7tAG3a grepres thast 336 dig6nL bhbdaes 38t exgaed &400 sgind.. dose
of 17- AAG or a prodrug of 17-AAG results in an
25. AU@ wmtthiod of treZtinxGVIdé in alebgect m tded of amr@ﬂraaimaﬁoa;mnlﬁis&@the step

t 19, | 3
of adgRis e L o Det P B a1y Eeihvs o8 B2 SRRy hibitor and
a th&ﬁpe@ﬁ@éﬂy Jrtdetive d@&QﬂtIﬂAﬁG‘B}/a'{godlﬁg of ThA AB A deRits in a

claim1, wherein said proteasone inhibitor is a
Tenp]@p](:[‘d@f HT-dey diethe range of 1.6 h to 5.6 h.

26.  The method of claim 25, wherein said dose of 17-AAG or a prodrug of 17-AAG
results in an AUC o, of 17-AAG per dose in the range of about 2,300 to about 19,000
ng/mL*h.

27. A method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of a proteasome inhibitor and
a therapeutically effective dose of 17-AG or a prodrug of 17-AG that results in a Terminal
Ty of 17-AG in the range of 3.7 hto 9.1 h.
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37. The nethod of claim1, wherein said peptide

al dehyde is a peptide boronate. 38. The net hod of
web@em®32 wherein said peptide boronate is a BOCPEpLO0Ee 6283

boronic acid. 39. The nethod of claim 38, wherein said

dlpeptlde bor onj c aC|d IS bortezom b. 40. The et hod of

28.c| o b methapef him 34 wherewwisaidsdoss Pﬁ%ﬂ Sy 3 Bodrussofi 17-AF results
n LR 25T R B, TR
29. m??é?ﬁésal}a(?cg&qgaﬂgg M’MO gsug]teHé?tEZ %ﬁf\fs 0 1(1a F{S%H}?Bt %fqg)@pé%ﬁ]the step

of atiminserieg to sitd shbjeboh Iﬁlhéiﬁpﬂhtﬂglysdfﬁ@tﬁ@@d!;btoﬁ alpfotédkome inhibitor and
|ncreas§ of . apoptosi s _of CD138+ cells anDn t he bone
¥

a thepappyigatly piipcitve doss P1'bA AL PHA BipsFuecal 1743 t jeeultsgd a Volume
of d?im&htﬁinmf 17‘“4&%(@1&@3%% ofiS6 43 9501, apopt osis of

38+ ce s is serv our hourS after said

30. ad.“Tdﬂl:argétﬁBé BE1E By, xﬂﬁerelm%dﬁge OfleA@e ?reag’gré)dg}"’h%g]ffaf,AG

mni stering ’step resul

resul<Tn am ARG, 0B T-0G pafios@irethe elnlgs 00 hbs@R 306 Wb kb6t 19400
T nmet hod of claim44, wherein said decrease of total
ng/ is observable four hours after said admi stering

31. st eX method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of a proteasome inhibitor and
a therapeutically effective dose of 17-AAG or a prodrug of 17-AAG that results in a
Clearance of 17-AAG in the range of 13 to 85 L/h.

32.  The method of claim 31, wherein said dose of 17-AAG or a prodrug of 17-AAG
results in an AUC,o of 17-AG per dose in the range of about 2,300 to about 19,000
ng/mL*h.

33. A method of treating MM in a subject in need of such treatment, comprising the step
of administering to said subject a therapeutically effective dose of a proteasome inhibitor and
a therapeutically effective dose of 17-AAG or a prodrug of 17-AAG that results in a Volume
of distribution Vs of 17-AAG in the range of 96 to 250 1.

34. The method of claim 33, wherein said dose of 17-AAG or a prodrug of 17-AAG
results in an AUC4ty of 17-AG per dose in the range of about 2,300 to about 19,000
ng/mL*h.

35.  The method of claim 2, wherein said each dose of bortezomib is of the range of about
1.0 to about 1.3 mg/m?.

36.  The method of claim 1, wherein said proteasome inhibitor is a peptide aldehyde.
37.  The method of claim 1, wherein said peptide aldehyde is a peptide boronate.
38.  The method of claim 37, wherein said peptide boronate is a dipeptide boronic acid.

39.  The method of claim 38, wherein said dipeptide boronic acid is bortezomib.
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40.  The method of claim 1, wherein said administering step results in an induction of

HSP70 in peripheral blood mononuclear cells of said subject.

41. The method of claim 40, wherein said induction of HSP70 is observable one day

after said administering step.

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

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

43.  The method of claim 42, wherein said increase of apoptosis of CD138" cells is

observable four hours after said administering step.

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

AKT in bone marrow aspirate cells of said subject.

45, The method of claim 44, wherein said decrease of total AKT is observable four hours

after said admnistering step.
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