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WD 2006/ 119032 PCT/ US2006/ 016283 METHCOD OF TREATI NG

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

OF El THER | N COVBI NATI ON W TH A PROTEASOME | NHI BI TOR
WO00#NPO3AL FI ELD OF THE | NVENTI ON 5 Thi s i nverRGTiS2006/016283

relates to a nmethod of treating nultiple nyel oma using

17-allyl am no- 17-denet hoxy-gel dananycin or 17-am no
ME}‘é‘I'@BréFJBEATWG ML TR MYELOMASUSINGASGANG OFY 1AAG OR A

PROCFIEE, RE Bt I CORRINETET I ab R ASOME NHIBITOR
myel oma or plasma cell nyeloma) is an 10 incurable
but treatable cancer of the plasma cell. Plasma cells

are an inport 0] i roduci n
obol | RECHIIGAEIETY OF TIRRVERTRS P "

I mmunogl obul i ns (ant i nfection

aney,;:di ' C L.zed by. excessive nu r )

of SR RB oI A6 e e o R Bt s -l amino-
17-denithoxpigpldanamydin or d7-airii@gdldaRAGENOoEA Eprodrug of either 17-AAG or
17 |(|131Tuno pbyl i ns (IgG¢ | gA, . I%E])E,8 or IgE, "Mproteins")

-7 IBSARbImeHOR With agrefeasqms @BDEBRoc| onal | i ght chai ns).

Hypercal cem a, 15 aneni a, renal dama%e, i ncreased

suscepti bi | i t y BACKGEQIIND OF FHZ INYENTION i npai r ed

production of normal inmmnogl obulin are common

cl Multéple myghinaaE MV’ calso foviis dvdloma oo plasma @kl enyeloma) is an
. ' di- f.f use ost Or OSi usually in the
g R e B R R OPRER S s Sty b ot e
immunesystetn, phaitingdimpihogidbaThs @htibddidy) fak B8pFghe thfection and

hi gh-dose chenot herapy with stem cell

diseqsp MAbishrEacierined by exasssiveganbere shabporptleiasnireredjp i the bone

Waler” . Thal om d{ r t hal.i dom

g B0 Pl BRH o ihRe AR pbhesfonuiBT (58 1ea, 1eD,

or IgEo flel-prbtejns(z el BeliceTogesymbiéin (fide WedhEloREIiehE BRATRS) A B&¥alcemia,
dr ugs gre toxic to acti vel_%( di vi di ng non- cancerous

anenyg, Paal damage, acrepseq slescemibilitydo bagieriey infectione and tmpeited

T [ ' : ' ol . ¢ ef or .

PO O e uno B ro Bl PO G ERir g . v

oftencadspeharacteniaed by diffusaiosienporosls, aisudibyain thepelvio sspid, riba, and skull.
25 Conventional chenotherapy, or standard-dose
c Emavagies fap MMiiscligietlemhdiierbiig s@fn d8lrtansplantaflbh, Agh-dose
treatnent. for patients with MM Patients al so ma

chemofheBiny s B 61 SHRREaam gud pelvage ShaTne. bwmiogherapies inolude
e Ay atach ol it Riodid BRBRBRlre, pepojs,and

nduction therapy
Zometa s {zeindewli¢ acidnkeret nanpchdoothezasy drags aducsictbectively

civiel R saBHrRi ealoeiion o8 ohige N, B biing of she fovmeeh rasintsstines,
and th& BAARNJIER TheeRRE SoheRRAR rﬁ%ﬂ%f\gf fd c‘fe%iea\%%ﬁi B10b® c&lounts,
r yie of -

cells and result in a grea

nauseag penitingodiarteay kg9 of 16283 stemcells fromthe BM
Exanpl es of chenot herapy drugs suitable for induction
t Heorepgtional 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 d‘e/ dexanet hasone, VAD -

(vincristine, Adrianycin(D (doxorubicin), and
WO gesedaawshasone i n conbi nation), and DVd (pegyP&l/@82006/016283
| i posomnal doxoru b| cin (Doxil(r), Caelyx(r)),

s Sy B3 T St 5 S AOBIE e

inclub®HéxaglcBiasont, GanidbmalelRRaméthisope,SMADS@ R rikine, Adriamycin®
corticosteroid drug), achievi r;lsg a resgonse rat e of

(doxcsubxpmmmrdswa@@aﬁpne AeeqspRination) and DV (B@quwoa@@h&doxom-
b1c1n@g%(ﬂ C bs?ﬁ?x(? d'svﬁr%ggﬁ%éé gﬁc} eﬂg&:gts'cﬂéhutl thasone in combination).

I a xanet hasone

S gm s me gaeiélg% %c}nﬁflgﬁgorna 3 él)( preﬁmsone (a

comcsb!a@f@a Hﬁg?,mcme@mgadrﬁhmg@fwe of5509b Onfofeflately, nelplislh & an
her ap o alone or in conbination wth other agents.

alkylam{s %'th zmsl ifdpss seitablesier induetion th?F&HI’:tQQ?HCOSM@#dé (Repeagly
dexax?%@u c %@?A&Mx}t{& %E%‘c% ?E@%‘%&n I%IR/I ﬁlgléa‘f)g/ ¥ﬁ¥ innolger patients and

thoser vduﬁcrmlhyt tblerate hbemdstheﬁapja II)exﬂifue%&odau!; alisd usezl inénduction therapy,
wever, none of th}stl n t herapi es offe

alone.aorép 59;;1 mation wbtgtoét}ﬁr Aggnts: ¢ goost commonly used 1nduct10n
theragy, ‘bﬁk DX s E‘chﬁﬁy @@é'f%hla%ix& SJ:, SRR ¢ thducddn théfdpy. Bérfomib

onmetines referred
has bgah aipquwedmamgg |fohatha ttyaimeyxt ofsMM byt isyary bexi¢.dlaweyengone of

aof .th occurring .conmpound gel danamycin
the @EI%?EFIRB[SS& erXi ant@é’%&&%‘a@& W s obt ai nabl e by

rééwa&%;%E%‘é&gé?@m&‘n%&%&%wm?é% plimés referred to
as 17%@!&%&@1&1%&5&1&; & agfelnﬂf%?ﬁtﬂ!&é Fhallsy biMAd hi'(tﬁrdllzz occurring

-am nogel dananyci n , which is uced

comptotmd ggldamﬂg&y(ﬂayalmt @lb d98 @nGel‘damnM@s qkitam@lc by calltlgmg a
20 d S Ki 1 .
produiind BEGFR. Rk SroR RS Pt Brp R el v reeh ooy RRRr. 3603

Anothéfttﬁslsglwlwa@ﬁre Idan ©lerdAbRE & 17ahihegdlddnycth C'17-AG”),
Sasaki et at, 81: Schnur, 1995; Schnur et at,

which gupducad meth@fhmrhoﬁaby metaboligpob k& AGr 13rAE camplse be made

fom 8fBan i 19t Bl NG NI 21 fipycin ng 8 gl Klgeen

studiéd ixendivefNe atiilcdAacer Ay antinkile P990s (e.g., Sasaki ef al., 1981; Schnur, 1995;

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

O

Geldanamycin 17-AG



10

15

20

25

30

-2 WD 2006/ 119032 PCT/ US2006/ 016283 17- AAG and

gel dananycin are believed to act by binding to and

inhibiting the activity of heat shock protein-90
WO(2004i39082) (Schul te and Neckers, 1998). Hsp90 PaIVES2005/026283

chaperone for the normal processing of many cellul ar

P AR b4 S8 Bkt RO oS

lan C

activitseffemabshdck iprbiein Q0 EHEpI0T) Bchitke &%PNS@I&ESO r199 ﬁhﬁ’éego acts as a

h exi st o her stress-induced proteins
chaperong f&é Mﬂ@ﬁesm}ag 6f many vdlqlanﬁpmmS)(“th piotaihsSPand is
fouridl iR ¥il13nfRh@likd e ! éﬂasgghs,rpsg@bg%?l ) l&ag?eggcsggef f({l‘g)mcrease i

stress. n cancer ce
its expressign. [Thoreoixist bhther stress-amduced pR&iHERD- ﬁb?@ne%? Gubi 85 heat shock

as erhB2, steroid recepto
pl’°“‘*)l’f7%ﬂ(t Hg%lﬁjﬁ "QH%“ %R‘E play: g;rolem qeliylar re&@pé@m@dtrgcqymm stress.
ults in depletion of erbB2 and destabilization of
! qangrrCalls: o0 inlgbisio leads Sxdisgiption af thedateretion béth@en Hspo0
and i(tsS@l'IBlh't prot@ns sﬁ@{:a\@eerrﬁBZ LRk re%%?clr% 'gxp g’t glﬁcﬂ Saélflrlglftdf"or example,

recept ors in breast cancer ce
eXpopwi 1 17 cbAGaesults 1mﬂep}btpﬂ@f&nbi321 mdswuizahbﬂsf RAf-Rafd mutant
a

| | B t ,
053 iy TSGR srshcale (Selre oo i eakes, 1288, deRlion bfstomidsmceptors
in bredbe bacer EAIRYBRAA L%l Lo t J a e{f)leﬁ:f %E ﬁ%g%ﬂ ﬁm—r&@:}aﬁon of Raf-

down-regul ati on of |n
1 ancb?rQB@th@iﬂ @umdanomamfens\@ukgenasﬂ aOO4Ndépleﬂ16h of Raf-1, c-

é‘? 2@ 7 %‘%‘g"l%fg‘ieg‘ﬁé i C%@%?& gl EZPW); down-cagylasion of
intrageblilas BaictAbl aid 6-Ray pﬁ:t&bs il RAGCtRAGFA] ?ﬁr{fg%g& eV) in 1R 8ia

cell &g | etion of erbB 1 GFR) and erbB2 n
8 a} liget aly aalatlomgf)@w &tkéaaskcyelinBia lung cancer

cells Hhl Wild- Yyp%fk%ﬁ?{laﬁg%& Shifltol B0 T IEE of erbill, EGER) and

roteins’inv
erbBEﬁﬂ&éb le(YelShBNS@MSI(Ngﬁy&ﬂét&l caoo.nvesti gators have
evaluated 20 its effectiveness as an anti -cancer

agimausemfhhﬂmmy oD A AG rélative tofTh & othe ﬂlfo?%#%g)volvedm

t he Cancer Therapy Eval uati on rogra
Oncogffleﬁlﬁ gnql\g{efaéﬁgp ofganeer Cquﬁasﬁ number of Dhmoahmv&:tegatbfsﬂﬁ@e evaluated

its eﬂ@&%e& régé%glgélﬁ %Eg%g kager{t ?r? gxfc]tbxg%%}fulg"%}% 58%‘ tgq,sgazagpus trials,

0.

' g/
the Cam:@r ',mnapn EvainationtRregtain mp)ucsw Natidndl C8nctP Blskivur o

reconfiperié e ?Qassﬁkffaswﬁ&sdﬂgsr?g@%g%nfcgﬁféggmgggz?nggxmlﬁ%e @ per
squar®feferdf HBGK szfrl%e Ao F{% ;ﬁ% r sﬂ'bj\é\gtg P‘%ﬂ d \%W{Cﬁ weekly for 2

vari ous cllnlca tria
out of Fawpeks: 45arg/mi gacgrumsubrdzdme& weekd cbhuﬂli:ruél&@rgﬁﬂle& ki 6& break,

s U kA S5l ol sk o
almoss e}colﬂisn‘ielgmﬁm paBénts RAGHE §@ﬂi tuho @ktﬂ 3y Tﬁ&&igegﬁaﬁﬁ 'éi\{c?\x(;ed

é AAG daily for 5 dayS every
limite skféwwa@umy ﬁ@?msmaed/\hdowscal ated to 56 ng/ n2,

(@ Wl IE}'L%G as d ga&(;g%agx %?\19 ﬂﬂ% rwsréxggq%g gyn\;ghlgh phtients
V\ms:em 10X G@aity €dr Fiduys every 3 weeks. The starting dose was 10 mg/m®
and.was escalated to 56 mg/m?, with a maximum tolerated dose (“MTD”) and recom-
mended Phase 2 dose defined as 40 mg/m®. The protocol was amended to exclude

patients with significant pre-existing liver disease, after which patients were treated
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pat i eht s vv| th si gni‘fi ca‘nt' pre-existing li ver di Seaée",w
after which patients were treated -3 WO 2006/ 119032

WO RPi06/182006/ 016283 at doses up to 110 ng/ n2 omCt/082006015283

®

(©)

Gy

schedule No objective tunor responses were observed.

or 8t e S0 L0 bl St i D80 St o esonses were

t woberwdeRuy tedde dithifing Yéei lﬂé tobEakKity, R
dose of 40 ng/ n2 per ggy At1 Hﬁfawosleg of f)fo@&o?graggmher

‘%eéﬁo éow%lenftswg ajwige veeelslyasshedulo eressyiothet iweals starting at a

patl ent s t %gld d% %&ég@%%seg&eé} SCP%SE%% %’églzcgéﬁ’ the peak

17pladiGa amd:eﬂ,ﬁ‘atﬁﬁis\mirel 8604650 a0, 15055%10541\@ reSpecuvely For
respectively, and average t% 3.8 and 8.6

r eB3HieRtsitirated at Seypgimy ﬁ&@@g%&U@waMsfw-AA@@d«kMG were
196 90@3&1 595 §nllvlghn?es c@i%@lgééfﬂdva?rl%g% a%? 8\élnd 8. %u 55 rée’\éei_)scuvely

3 and 203 LJn2, res ect |

( bt)ilelamnesssﬁdanfklAEImslelnAGrWdtb 19 9aihd emsswmh rés@u@n@gd and V,
sol i,d tuno d, 17-AAG on a daily x 5 sched ul’e
at VAUSS WS Pﬁ@“@ggéi[‘gf‘ > ECSRERtYelY (Kvem%a@o?qs)é) n2, dose

| | il & deB&hd PIR%E G 'tﬁble? i £d gﬁﬁh‘&ﬁl)rsq AAGona

nausea, dyspnea) we serve ose esca
n edailytbschedulpat @ siaging doswof sjmg!mz mehejmmgrm%; Qheaihﬂaﬁl?lg

ERENER gt aB ol ot R Gromen e gbsenved vk dov

wgstsnm tichs e véretietdss wekEcdné ’
i Crmxvvvas ss’ ot c r?Mnué/Sé?ri}]mlgrﬁ c{/&é‘feéa;:ﬂéﬁl%%ﬁg/m /day

Wa@l@ev dosssehesdulgmodificatmns werimmgomentid to ﬂl(ais tmlce weekly

R P 0P e b 3. HRRT heby BLlbR BB o was

mm(hnmlvsﬂmtaely fir 19t AG2R90) was(16)5 Hourd a&Pthd G r I @hs 607 nM.

AAG was conducted in which patients with advance

o‘?l?sana opCERfrAGORS GRseaded-thegededaddr aghievs cedl kgllt(1@4500 nM) in in
ewﬁamﬁmﬁé%gﬁa{&geaaé@g %8%%9 r@%1)00 my/ 2, with a

r ecommrended Phas ose
es‘i: Bhaseildniel ofddeAAG was ctasiacted 1rB®mcH@éﬁ&xts Wﬁthvddiv&‘déed solid

a and. v t|n ndary to pancreatitis and
g r ade 3’ ‘F%Feg‘ glé( Sfﬁlbi@‘llt\}’é&"er?ﬁewﬁﬁgé ith# Staetinediase okl
anmgae dvidp a dddopin iRl Pﬁasetﬂd.;ﬁo xln§/11f12D ﬁ)oge Qégalaﬁt) reached a
every 4 weeks and tw ce week or out o i
welerasof 395 mg/edpul %hlpbnalphaamhmmnngswbndﬁ&)to @mwryaius and

R R AR ik g
t lumce evtkklyl for 8 0UPEH dveBU wadld 288 tRick ﬁe‘éklytfafzrﬁﬁf gﬁlﬁf}ﬂé weeks.

0 nent. Cl earance val ues were
Aﬂn&fﬂlv'ia“i’? Dhagnagolinetic RK) anelysis stds\petfprmedsomtiath iobtained from

c AAG

RS AR he VE fVofohets iRfrulntit DLanG e B ol

gam?pamnent(ahd &0\6eld forrthd perfphml edmpBtat EClebfa68 v Rbeshore 26.7
9‘% de 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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(d) Another Phase 1 trial in patients with solid

tunors and | ynphonmas was conducted using a weekly

dosing for 3 weeks out of a 4 week cycle. The starting
WOQBeea1 19833 15 -4 WO 2006/ 119032 PCT/ US2006/ 018L831S2006/016283

nmg/ n2. Dose escal ation reached 112 ng/n2 w t hout

o] FoRG pSRnohePar UL RS g S PRty and was
a‘ébhﬁlﬂde)ﬂ mﬁh@n olfb&Ri Ve @ raMRBils dbde %ge\s@%lb%gfdaﬁ’dacawy The

ctive tundr responses have been

0 MBD\fQﬂ wseklm av e&gﬁ wasireached at 308ana/mzh No| Oé'jmtlsz tuénor responses
583055k ke B M i R

p Imﬁaemrad weretischangbdidrifdGheriipyl RoAforfiativd betRRh chdf@bre or
also no correlation between the 17-AAG PK and its

c IcilﬁliltcP&Pte%fb’ﬁV%lF a3 FEASG opl7-4G PKowasspen. (Idprenyias alag no
ga&aa&oﬁ bblecti: ﬁgﬁﬁ@ﬁ%&ﬁg gﬂm@aﬂgﬁ@nﬁ@&%& et al,, 2005)
patrlen

mnistration sche inc Ing 1 wt
O] nﬂmﬂteaﬁhasenbmhmconmetedmmglanmcd ogekiyadmifisttgyionichedule,

epfine 3R Dptjit el ettt andletoren Ths ptg dogp g0 me/ms
d daag dosipmAtnil t@éﬁ?(v@@%sénleh%t 450 é@ﬁh 9 g@édg?)? levation of

npl oyed contained 10-4 yl sul
i rASé[' )sishighet &ﬁsgs;(lérﬂSO\mg/oh/Week)etl‘gt 17eAAG fobmulation emplugyed

0 phathell B3ty R aubRbl RulFae RvSER 17386 Tamipy Phioh kel

t wentgibawddo ﬂwﬂga@mgte@midl Yox@&I LRI &FoHsered lrﬁt!h@tﬁa'i Among the
st abl e di sease. conpl.ete or partial responses were
%hgm

r faderieticated al 045 ssehowied yadiologisallyrdoqupentdsdong term

 SREITASAS SARSEEE BARDSRIGELURH Bl pjonst s
h dnnes (450tmg/ad) the plasaia IGOAAG wneéntmuoﬂé&cee@dm pNh@d remained
n vol u of djstribution was 142

cla %Yealr?@ or pegiogs m%cessaf@%merwweﬂnﬁr@sw%@fel of 450
2 981ueR/ (flfdlsﬁliﬁln% %2'6 ﬂ%ﬁéanfc%gl g‘véag B221m,

tvveen 0se and area under t curve (
d @3@ tHeawernspegk phismd levePivas 8288 dgﬂa fihere(WPis)a lpmaaumtcéatson

o BhiFeRh SRS Az nsBE e B APt giesoed el SRR o
aPhﬁ%Shco&Mé (150} &etg%ﬂbéi& hRB niéfasﬁjedi and maﬁ@ti&i cﬁsthe co-

- was al so observed in tunor t|!ir§)s| es: in 8 out
o chaneranetproigutsp0-was dbpireed il oD patmts tm‘ate@ q@éﬂ@e nt s

5, R LRSS T BB R iopss

( BDRA jni 8 ot 19, patieftb hnd Ra 1 idepleiivPin?héit oW pagibnty at 24 ﬂcﬁurs
17- AAG has been studied using a nodel of diffuse GFP

pd8pse; data ipdhcatedthat $1spP0 iscupyorids inkibited for betwsge d aad 5 days.

kBanefﬁ)ngJ 2§65VI val analysis showed that treatnent
si'gni 1 cant’'l'y rolonged medi an overal |l survival, but

"%4e ?A {711\1/'0%%{1 I\Qﬁ 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 frequéntly 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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so are frequently not predictive of clinical activity.
As di scussed above, this has particularly been the

WO eusa19082 17- AAG in solid tunors, where the pPONUSW06616283
pre-clinical data has not been hone out in Phase 1

clinical trials. -5 WD 2006/119032 PCT/ US2006/ 016283
Thf§s: E&%@Wﬁ&ﬁ@%@ Vﬁiﬂﬂ@-%%@m 3f-opRearAGeRfs N0

188ryPaBehe FRAGBHrd88 M for . i
rogn apf)}ra%g\?e%fi t Ca?gg t he to f eat&ﬁcg%%g%kpa yﬁggﬁgz?&@'sfﬁg?gs aneed for

methedsfidosing and edinindsteringt hAd¢S arid prodiugs o HH-AAG (and its metabolic

dmi nd in Z- AAG a r odr.ugs 17-AAG.(a its
coun@ kA S) M fhaf i b Bt ool fenoRln caf v nealtRfl Thg Dresent
inventiog paReddsisGcDRBRbIS that &6 cBcatRal 286 edBRNPHERM ising 17-AAG.

i nvention provides such nethods that are efficacious

| IRdcBRLY, 'fpﬁal%lifﬁ%ﬁlt an@fcliat sl ligs AeeARSwn tize BSRH.O}%? (Velcade®,

preclinical and clinical studies have shown t
BZ, BSo34 10 campyer¢orad maistaney of MBI celrSo3onyentianaler dighodase cytotoxic

resi st ance of . canventi [ cor . hi gh-
chernfiEtPY SEEs Bna b pher gl Mo BB Fi e 200t Mtsidisg g & B03) ana
imprdVietpatiaft @8tcdmeah MII0 Hortelybint) Red@scefily Béon afpeiedFBflreatment of
I mprove patient outcone in Bortezom b has recently

relapssond SEcEE MMRIchoetomenel G000, Preicipisabstagigs have also shown
o e T

majomsttels tespdnse onVIM tellsy §éiiike torgnorhibde bdpablsf@nproving patient
up-regul ati on, a . mjor stress response in MMcells.

Outc"ﬂ%’ ?tésgquélig‘ﬁﬁg’ P¥Ccapabl e of inproving patient
outcone, it is however highly toxic. The present

i nhEPreseRf i%vmpa@go‘éém inagien freatmentiafs Toh AG7ordRAGYor 2
prodrgg gﬁé%l%{' “@thbl)ﬁe%ﬁ%{tﬂ% a?é e i'tc%gﬁl%s iﬁ”{ﬁ%%?x%%ﬁﬁé&%@fié%gﬁyeloma.

I caCl ous In rea

oA bt et B b TG el othe Shefhoath H1E

docuh 8@ tigsdl ekl afeciheorBoRyed 1Rk@h B éffeRficd 4s i€ a&dh saidl Publication or
ublication or document were specifically and

p . CUITE 2

documend;wereispecifically, and individuadlyriacasporateg hereinberederen@rl EF
SUMVARY OF THE | NVENTI ON 20 The present invention
provi des et IBﬂEHSUMMéEWlQEHﬂEﬂNHE@JW oma (MV) in

a subject in need of such treatnent, said nethods
c Ane prasemtgn vantios pegvidds methodsi fot geadting nutiplaingdyelemb (M) in a
ef f.ective dose .of r. 17- AG or

subjecgt i% ?lg{ff %gsﬁ%tlf tcrgs:L | Bt s@é_r%g@ds gpmfgglﬁ@weoto administering to said

subjeétfhah&,agémmw éffectivk @6éd ofel 7RAG &17aA0" d%,tagﬁ\émg of either 17-AAG
i nhibitor, and optionall repeating said step until

or 174445 find & Herapeniéealyefifeciverdase of & prateasoma inhabitor2and optismally
di nent .t he conpni ses, .t admi ni stration of

repeaﬁﬁ?q%ﬁgp g%%lelg) fggg é%g%@q%rbegg%ﬁ% gl?tﬂjélea‘lh ereof to a

sybject with over.a,tine. period of at |east 2

RS cratipdimnenty 12 75ethE4 MBS e dminis e quapguigple doses of
17-AR6Q#1a pkOEu F G110 2 3RS WAADMNE bV aQimd ferfior £Teali® weeks,

equi val ent "anmount of a 17-AAG or 17-AG prodrug. 1n one
wherainrbashi suelndosetisiin the sangeof 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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about 340 ng/ n2 of 17- AAG or an equi valent amount of a

17- AAG or 17-AG prodrug. In 30 one enbodi nent, this

dose is adm nistered twice weekly for at |east two
WO08KE902n one enbodi ment, this dose is adn mACIVES2608/016283

twice weekly for at |least two weeks in a three week

iod® W é‘éo%ﬂ'%é 06/ 01628 peri od, ich
PG e olf&gegél ng e?ﬁ%eé@g%e% 0fér F%gdi ascyggﬂ, F‘gﬁgﬂf@l@ cycles of
suclcyeztmentanel administeree tothe MM gatientsuch treat ment are

adm nistered to the MM patient. In one enbodi nent, the

t hén epesthbediveit, el tBeapatsi i 8
f 17- AAGis ea. dose t%at c;ﬁﬁiﬁffﬁw%ﬁbﬁ?@p\%gﬁ %r?ad(;rﬂgrug of 17-
AAG agese tlat rerydis in an ARIC e0fgd -8R Gpardos@imbe range obabout 2,300 to

lyal *h. di nrent,. .t.his .dose is
19088 A8 24 Byl B0 RO B it S eavency
that Ge Crabf T7AMG(drahe prodirug) AUt cR@Ra MBU0 MBARERS: Be BRXFar
.ng/ nL .(or tﬁgﬁ]lgsmllpar equi val ent of the prodrug). In
eqmg%gnt 1 )- Ipong embaediment, siptlpsesis edwinistered at aitate and
£ s t . ISy greater ..
o s UCT R 17 U8 e ol o S e,

this depriinadmisistatediat aratednd froqderdfoyegde thay UG, bhELAWTRisGreater
fornh /- is gregter 1 h 1,800 ng/nL. In one
than §,509 il I o egihag oaethis s AR Atesd a4 arete 6nc fraquency such
that fhe -AUChis dréid s ' h
S i e e S0 s S ID
embedimsnt, Handosetis pdministesed at adte andstesuentyeduch thaatte Ggof 17-AAG

. qQue h 7-AAG | h

is gt T KOG B o Bot i iy vt Tnone
T A R R R

AG owmedttpis&uﬁné}&@s, I7SAAGY 25£44B Hat gg%ﬁtk o} AT K8 per

17- AG per dose in the'range
dose inythggangsdytiebeut. 800rio abrent d #1066 nghml*h. i bae efabaliment, this dose is

a8 a T B rndth Sul s UomroA A oot cxoced 1,400
ng/minhoatieranttiodiménts thitodRe issadad ilsitisd £88edhd @regﬁén%y@ that the

C fﬂg&] ency such that the C of 17-AGis greater”than
max 9 -ﬁ& 1sigreater tha 140mgimilaimene ambadimentethissdose is administered at a

e TS o 20 0, S SR s

mentnthistdose fsi slministerddsat adie ahd ﬁe?@ilcﬁltsuéh that @e @Y of 1t7-hAG is greater

ncy such that the C._of 17-AGis greater an
than 1} SE k6% s Todnoinzint, Ingmersaphomiment. biacloss is administered at
a rateSdid TrEq By, sub i tixy HRYE, | dRiG t te and
freqﬁygncy such that 5(:;’ﬁ"eéf z o% %"%ﬁ@&”&ﬁ’é@% 1o sppeed
1,400xgmbyt does not exceed 1,400 ng/mL. 25 In one

enbodi nent, the therapeutically effective dose of
. 17 AA&smbodinedt, tig: thérapduticANzeffdctivA@os®bf BY-RACHT, -
AAG1§7' ﬁgkl s _a dpse {hat ?.esul ts in a co;bi ned.AUCE#%C?BgOf”
170ARAET 3REP4YS 21l 158G igaiose that resultsingecontbingdodlCaad 7-

AN T AT Bl i e ra e S SR R oy el o e o
embodiment\this dose is administered at rate and frequency such that the Cpay of 17-AAG
does not exceed 9,600 ng/mL and/or the Cypay 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 Cpay of 17-
AAG is greater than 1,300 ng/mL and/or the Cypy of 17-AG is greater than 140 ng/mL. In
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does not /eXceed' Q,‘GOO ng/m_ and}/ o'r' \ty‘he C.. of 17-.A'G |

does not exceed 1,400 ng/nL. In so one enbodi nent,
wouRoles1983e i s adm nistered at a rate and freqgR€RUH2006/6165283
that the C', of 17 AAGis greater than 1,300 ng/nL

dior the C. of 17-AG.i reat n _
one e By s bAoA A AR b . o 17
AAG I ¥r8atdasisn 1 80PAFIL Sidsate @, f13tAGANgrehteethar 269 nglmlh In
that the Crax of 17- AAG is greater than 1,88% /dTL
one embetliment; fhés dysasis askminiptenes ata @renddreabengy spdy ba‘%i_mmi of 17-
one enbhodi t hi ' ] st ar _AG i
anc S RERHL T b RSSO B ot A
greatel f@m 14030ddes hotlaesed dH0@ ng/edd I8 066 emhodiment this desetibe

acmingaigred gt A TR fEoencH Vo HHat Hitetonts AN TAAG ReErl i thpny 1,800 but
k d 2t ol 730 Hub@od not
doos BEBPSRERR L U B A S R o e

exceed 1600 ngfhil and/ or the Crax of 17-AGis greater than
230 but does not exceed 1,400 ng/nL. In one

embeak eabddimeitethe iesrageatitaltydfoctied desetaf 13- AlbSeorafprodrug of 17-

17- AAG or a prodrug of 17- 1.0 AAG S a do
AAG e dpsedhat esalty )t sraminL by osﬂ-ﬁ@@ﬂstheﬁaqa?eo%ﬁaén@-%h In one

i RERREY icher 4 prRuAREF 1I7CAAGYs a d
emboé’?%é%’?}ll %t&@g?gg%dcgy?g%%e o?é g@eﬁ% ug of 17-AAG is a 5 a.cose

that rebotein 4 Tearmina subf E7-AdGimmbe foneaoing rapgefnd an AN hm of hEAAG
f oregoi ng range n of AAG d [
pes a0 L e LS R S Wi, P doce I
o0 ey Dol e oA SR o SO A 08 G  17-
AG i%qyd‘?sﬁ-{%{rﬁ gésﬂg%r'glta ferfina {;, 651 7/AC HEhs 2438 008.730 0.1 18 1H ode

odi ment, the therapeutically effective
embodinsent ahe therapGitimally effectiveudpso df 17-AGPY apradigsd 17tAgts a dose

resultsin.a Terpihal .t/ of 17-.AG | oi
that eS8 AREFTRE R bLAC b oS ForkGoifpands s an TG BELT-AG per
dose 2 the Bigk oBHdut B0GROIHOul ¥7,000nggllith> h. I n one

enbodi ment, the therapeutically effective dose of

17Iﬁ%ﬁ§eﬂbo<ﬁnﬁﬁe lﬁfe‘%ﬁeﬁ?euh%all)z thf)&ﬁ@e id8sePofdTs A& a prodrug of 17-

results ITn a Volune of distribution V. of 17-AAGin
AAGtibe doserthat results én & ¥ olwsof distribuder Ve abbhiddyGhin the gange of 56 to

t herapeutical ly effectiyve do - 0 r
2501, 8 R S et o S hpat08eBle MM FAa0 Htibai or 17
AAGHE §ldbkd bt BehlYIn 8VolumddGismibutien Vo bR UDARGS irpthg doregoidlg range
an AUCt ow of 17- AAG per dose in the range %fqoﬁbo t .
and 2 AJ00wd of 192000 perslese it theirangs & bAB R HEIR 1900 e/mL *h.
therapeutically effective dose of 17-AAG or a prodrug
of Inbhe efbodia@nt, sheatharapeutically effecsivedose of 1 -&AChprmp@diyg of 17-

t.he range of 13 tao.85 L/h. .ln_one [ t :
AAG R g et B BRI dh sTamBror T IRACION 1 opb ffbodiment,
the tekapbdti P ckfSctivedidae of A AG Bt h hfodriglofll TAALE Bracdose that results
17-AAG i n the foregoing range and an_ AUCt g, at

f .
in a Qlgaran@ qfdi7-AbSdn the forrgoingiange #1d amA UL wa A3dd -4 Gups dpse in the
range oF abodt 219005 About 19,000 ng/mL#h.

In 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
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In one enmbodi nent, the therapeutically effective dose

of 17-AAG or a prodrug of 17- 30 AAG is a dose that
results ina V. in the range of 96 to 250 L. In one

wWoibtiveient , the therapeutically effective desaus006/016283
17- AAG or a prodrug of 17-AAG is a dose that results

\V/ a PCT{ US /0 17- AAG
T AP e oo e Sl Ot O GR A b s e ange o
aboud @s380ito abdne 19;{)®Qe1gﬁﬁL*}ﬁbout 2,300 to about 19, OOO

ng/ m.*b. In one enbodi nent, the 17-AAG 17-AG or a

pr bfisnigerfbodeintMe the 7= AAG, 7-AT, d?@pro&ﬁg of Qﬁhé}rﬁt&ﬁé 47-AG,

inhibitor are each admnistered i se
and the proieRseme; mfabltﬁro%rﬁﬁa@tadunmstere@ in nsepmte Iphmnmbmﬁ:bah&iﬂmmaUOns

In m%ok}%ﬁéébgﬁfgh ot &0y 4G POREIG, SoaSile! Melind: 11 AR br 17-AG, and

protq{ahxanﬂmkmmr(aﬁ infthe sauheaptiatfacehial FOMUTRERL U THeA halBhceutical for-
nul atlgns e’&éf optionally further c%r;Frlse a
ARus PAch ORfiPRatly frthercopipsise a phammaceyticelly ardeptable cartier or diluent.
one enbodi nent, the proteasone inhibitor is

bolt REsmbedimentoihe peitrsameiitbitaras bortkromib Inldhesdbodiment,

each liésmeﬁ#; lsfézr&éﬂd qg\%@ grﬁg%g 8 exil%Aﬁ%{’jéijlfsEins administered over

90 o1 120usinntes aaan mfasibn ,0d eadf ddsb 6f BRWoRE25hid ik %drmmstered s an
i ntravenous rapid bolus of 3t g

adm ni st d a
mtra%"é‘&’%’é?é’lde‘;‘ﬁ Eé’n%?f&PWéniﬂ OI@meﬂ@QentoﬁaCbmse of the bortezomlb

is adﬁﬁﬁit@x%@ %Qr td éacg gﬂéaerkgfitg 'A%,tci] prci %Slglilerfi -AAG or 17-
AG. mﬂel thndmlmtbﬂxd inpettrdd cotﬂpelsmemb @dmﬁﬁmﬂtioﬁ%‘f nif}€ple doses of

i strati.on..o [tiple dos bortezom b to a

borte%grfl}br}ﬁt lF]t With over Qxﬁgp%q Qfoat dgask? wegkss vherein each such
dose i Icast IBRMA? Or B aBHCHF ayéufj??@/ boluff?tzgéinﬁgﬁgﬂ Orfezomib.

or in the range of about 1 ny
b
A ST 5RO A ARG 5 Blss o
bortembmldAZXEAAG? 12AQAG,ar ppodoaly ufgemfer ev?naa@ ot 17*%%&95 subject with
over a tine perio
e§1st H%‘é’%s"qjagf%?tg %ee&aﬁv”#wgae Wa%lb%l@hébg%f b@'ze@mmb is ot least
1 mg@iz dr@ﬂﬂie mﬂ%erﬁf/ A5ButOf tol dBohiNE3 eopﬂor%%g#ﬁq .?Bg 8%%? of 17-

bgrtezom b, and &ach dose 0

AAGa& at| l%ﬂmimg/mgﬁrw-éﬁqmr ARG (ivalentransojuit WAl BAG anfrotiug of
d Lth 17- A
cther T AR P R0 o Srper B i O oabieg? 390 di0 oA A (o

an eqnimalen&ﬂn@ﬂw of &7- AT il 0Pk
it her 17- AAG or 1%%) % In gﬁ%ﬁ?@é&&%?ﬁ#ﬁ %aﬁﬁefeﬂed
embogimentythe,Bgthod epmpsises admmstcsu@muit@hdbsaspwboﬂmb afd 17-

AAGbeA@Z P’?Bf@lkd%g]ezo “;ﬁseﬁé‘]bé%ﬁpﬁ tol ug ? g[ml\ﬁlgég\iergtleastz

weeksz sztmak eachwheli dose of bohezdrtb i@ IOl niPi? 62 the rdn%e 6}‘ about 1
b ?;én 3y ]rllntherange of about 1 to ab
toa q;,;g Yt eniteach dbssor 19 -AAGAKNEAG, Pr peydrog of either &@-AAG or 17-
0
A ot 815 in 8 1 HAD I sl Sl LT, gt

e1theré7ww or 17A4G) or inltHe fige of abolﬁt woetor aDOEE340 maheusf 1750AG (or

t 340
an eqm\(?algnqce)llﬁlmount of ﬁgA@or prodlrug of e1ther 17-AAG or 17-AG).
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an equi val ent anmount of 17-AG or prodrug of either

17- AAG or 17-AGQ . -9 WD 2006/ 119032 PCT/ US2006/ 016283
WOBRIBAIBESCRI PTI ON OF THE DRAW NG S) Fi gure 1Penmwss006/065283

pl asma concentration of 17-AAG and 17-AG versus tine

o/ 217 ik DRSGEIRTHA Qe S FRARWIES DN (o0
for Dai/ 1 and Day 11 conbined. 5 Figure 2 shows the
piFigvie ] slpwethe plesma songentrationet Bnd Abyanstd Tr8Gs vaysus; tirae for dose

. e i .
e 57895 A1 B AR il i
(SD) fon Dayrienhd Dayglireontbisdtdows t he pl asma concentration of
17- AAG and 17-AG versus tinme for dose level 3 (1.0

N diide D elidvaziasplisan dod&atratid &L~ AAG andN 1-A resusaiifie for dose
D Day 11 conbined, Figure 4 shows

SD for 1 and 1o :
level 2 L0 ek horsAmin Tl CNE/I HTAARD, Wik mean At $B o Day 1 and

[ dose level 4 (1.3 ng/nR2 bortezom b and 150
Day 1%5 ﬁ%ﬁx%y'-AAG), with mean and SD for Day 1 and Day 11

c i . Flaure 5 shows. the of “AAG and.
 SRF Sl B blhamaPORm S 7R B 7 Ferdiie for dose
level 3 OF.@mghPbetEzem{B Aitl B30MEm*AJAAG), Wit ndA®Bhn@ BD for Day 1 and
AUCtotai. (17- AG) for individual patients. Figure 7
Day ldicgmbinede percent reduction of serum M spike, total
A, and urine M protein in a patient (Patient 201).

|
Fiftgwre4 shayysohe plabma gencsairationeefulct ASEF afd K AGhvawuspinkefor dose

et 08 A5 Rl 2283 e ke o 08 L

Day 1p@binbied( Pat i ent 307). Figure 10 shows the percent
reduction of serum M spi ke and urine Mprotein in a

patdguws sidvad the AUG IS df 1TANG 8nd 17-APRE idd1GidBSY FafiBhts.
reduction of 20S proteasone activity foll ow ng doses

o .

T T e g D 0 AP AT Ao (17
AQG)) fuyrindivyidmalipatients.150 ng/ n217- AAG and 1.3 ng/n?

bortezom b and 150 ng/ nR17-AAG (Treatnent Cycle 1,

DEjguiel} shdwsghe parcdrit Aeduet ol 8Bsestmn Wl ispike] tocl A oamdafrine M-

.a ogt 0Si sgf'md reduction in AKT levels in CD138
Pmte‘ﬂﬁ?"é BRFrEapent a0y four infusions of 17-AAG -10
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.
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WO 2006/ 119032 PCTI US2006/ 016283 DETAI LED DESCR PTION o

OF THE I NVENTION Definitions To aid in understanding

and practice of the present invention, definitions for
WO20¢/189032 t erms used herein are provi ded bel oRCT3US2006/016283

descri bing the invention, a concentration of 17-AAG i s

defined tog i ti
of a prody b D REREAETIGNOFIHE WHEAOHLC on.

ntration of 17-AGis defined to include a nol ar
Deﬁﬁﬁ%gal ent concentration of a prodrug of 17-AG

" f ts. are as.defined in National Cancer .

| e EL b ine 2o RBRtiGer BF RresPigntion: dopmtane for certain
termé asedeerdig dregroaidied Bélowhe fol | owi ng clini cal

toxicities, referencing National Cancer Institute

( 2B80dkseribig Q&Htfon! PXdrebitl rA 86 4

et T o K ion TP ARG i i B Ryt a motar
equiviadet cpngegiration of a pradrug of dAseAGt i ve days, or febrile

neutropenia (ANC < 1.0 x 1091L, fever? 38.5QC), (2)

girhntgjszkibihg mddgumpmt@cémmm IoiéIIS-AGlgéSd&méd%@ﬁ{clud)@ra molar

.bl eedin i.sode requiri atelets t ransfusi on),
eq““’é‘h“d’?fﬁ?“‘%“&%éo‘ho R&@geﬁ@ﬁﬁgdiobi n<6.5g/d).

Nop- Hemat gl ogi c toxicitices conprise: (1) any _ G ade

3 V—“F?é"ngieG So @recasdsfined inyNation cer bgttuge (20035t i on

site reaction, alopecia, anorexia, fatigue), (2)

natys 8ase limitingresiciay; dD8T) oddfined gs oy 6f the é6ll@ving elipicaletoxicities,

. ' medi it tion...and/ or .
et s C T RS 5, KRGGEE B s e
neutrépenie (ebsolute deatppliil chpe ANEF2USHY10°/)Tormdtd @ah glcaﬁseegutive

toxicity. 20 "Conpl ete response (CR)" is defined on
days,tof debytle peutsap Geli Btifgear>@8.1°0)HA2) Grate bot h

I I\t aoped. for..at |l.east 6 .weeks., A
or SR (HaL08s <TB0Y AURSE 0Ll oSl
transfusion}, apdior Bradis4 thentla CEhbEIEbIA KBS oAILS. NRIHBS I RS Hxicities
is perforned, and the results indicate <5% plas
compgise:| (d) anyh 2Kade ser-hemstolegisi toxisity (éxsepe@rade3injogtion site

T A
despifetel uskt STmakin{all §¥8icARARNenfbn. %@%@gﬁhﬁg Al ;t?eatment

does not excl ude response), ppear ance
delay g more thas fewptkssiva ¢y protraged recPEry drono p darnsrelaedtoniityi
as defined in Table 1, which also provides a
c Ojomileto respansei (CRY)” ishlefifcd6n the dasis of Adgativ¥\Bhmunofixation (“IF”)

onboég%/ 119%32 PCT/.USZO%(%/ 016283 Table 1 - KPS ) . .
$um ang uring, maitained for at least 6 weeks. A bone marrow aspirate (“BMA”)

containing <5% plasma cells can be used to confirm a CR. A trephine biopsy is performed,

and the results 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 Iytic
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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Kar nof sky Scal e ECOG Scal e Normal, no conpl aints 100
Fully active, able to carry on all pre- 0 disease

WO pgensf1g?0dtince Wi thout restriction Able to carPgT/Hf2006/016283
nor mal activity, 90 m nor Si gns or synptons of di sease

Normet—actiwi wtieffort—80Restricted—+n

physically str euk- prsg’&ffpwweﬁﬁmsanbul atory and

ble t wor k of a light or nat ur e
/aJ: n m%b r hf h_g\llca ﬁ@@@mz t 0

Nonn?é,chomplmots mal actii t13007 a=u1kyracpeer,fab}erm aetry or allprde; | O
cares for self Requijres dalisasoopeaformasdeswainmg but 60
Anbul at ory and capable of |akdtricddl - 2 is able to care

o oSt OWT TTEEUS T t—umabte—to—carry out—any

Able&%?@a@%?‘?ﬂ’lﬂ%‘?"%p and9§bout nmore than 50% of waking
IIiNOKHERSOT SREREANS OF dise#ssi|der atl e assi stance 50 and

D
Nommal &IETWIFIEEL) c”off otty 19 e%cté E’h{g éﬂéps%% 008, 21 1
and aSSI stance confined tg aﬁé ]a?nt 50%

of waking hours Sevdrely éﬂag Hor PTzatl on 30
i ndi cated al t hough death nof t*lﬁh“ﬁ%‘Fﬁ 1§‘F werk
hospitalized and actilve 20 %‘ll&‘-‘é?y"oﬂﬁ)sabl ed; canrot

(=]

Unabpeto;ggfri,gﬁ%ﬁﬁﬂagg{,ﬁycar gp|totally confined to bed or

orpe&a Ié(f drg}l%ge ff?ft al pracesses 10 progr essi ng

self mal rlesponse” is defined as oneg
or nnrgof the follow ng: {hetween 25-49%

Requires occasional assistance but 60 | Ambulatory and capable of all self- | 2

is able to care for most own needs care but unable to carry out any
work activities; up and about more
than 50% of waking hours
Requires considerable assistance 50
and frequent medical care
Disabled; requires special medical 40 | Capable of only limited self-care, 3
care and assistance confined to bed or chair more than
50% of waking hours

Severely disabled; hospitalization 30
indicated although death not

imminent

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

Moribund; fatal processes 10

progressing rapidly

Dead 0

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

plasma cells in a BMA or a bone trephine biopsy, if biopsy is performed, maintained for at
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reduction in serum Mprotein, maintained for at |east

si X weeks; between 50-89% reduction in urinary light

chai n excretion which still exceeds 200 ng(24 hours,
WOr96it13033ed for at |east 5 6 weeks; for pati e®PCI/Us2006/016283

non-secretory nyel oma only, between 25-49% reduction

[ A58 0 L ne bi ops .
least. é\v%e[y(s)bs e&?%—i?%{}ﬁ@ldﬁ%m {W g1£%g g?ilt 1§ § Sﬁcy/%u%’s (by radio-
grapﬁﬁ)@ﬁrﬂikﬂéw) Biazﬂﬁi'ﬁhbiﬁz BB ihER8sk inltkesite 6r ﬂiﬂﬁﬂfe&of PRicUBEhs (deve-

4 % reductiopn in the size of soft tjssu

1°Pmﬁ RapRRIRRLOon Higethng dioes ng eagiige EFpRseh (Blaié et al., 1998)

exam nation); and no increase in the size or nunber of

| yiNe Chaagesris d?ﬁf@@éis npopeating the critera aHeithws nuninial sesponse or
pro §§e &QEaSQX@I?' e) (Blade et at, 1998.) "No

as n¢ t neeting the crlterla of

?éf%%%ﬂ”%spgpse q’éﬁs 4Lt oppuing 1o FaBent iy wharg some, but ot
of theleffiterie doreGR GiavéIbéenfet] lﬂcm%g%ﬁs% ih Wh‘bﬁﬁ%hﬁﬁé'@lectm]%)ofegfs is

al | of the_criteria have been net, I ncl
negatiyraut onwhgre A hag ot heerspestormed iee Bads éral. (ﬂ:watfomamples

on whom I F has not been perforned. See Bl ade et at

( 1'8@pat phrase’kisrdofined ont tk hasisof pible pirapsoteln ﬂevrekscfonm nidimnum of

s oL TP AERI o P  Cal Mh onse

asseswéd, iride 86G9e015% BEing Bhe!6f M@ﬁteh@%&oﬁi% ¢ Sion.S
ri se above 25% bei %g one of the crltersl grfﬁer% d?s@g%dgaewl

1998;3rogre33| on. (Blade et at, 1998.) "Progression of
di sease,"” for patients not in CR, is defined as a
deProgressiamefrdisease,T for peiientems imER, is dofined apaﬂeﬁmteeinbn&ase in

. n | at eau se, whereas t term
ciseaP iRy i GG R bably Bl Gt ol aRE Lo e ovfaer bl G asiapse
appli¢stopatiuiinde Pf Evitéit Gliskaselin pitientieoad§ P ERAGL ﬁ%%@ ktal.

faor exanples. ' "Refractory cancer" neans a cance _
(199%)ﬁa&ew¢$ot responded to one or nore previous

treatnent. "Rel apse” neans the return of signs and

sy Refrapteotancer; cesans & cacerthpliisodt tespaifilet i b ermRode previous
treatnf:e{n m one or nore previous treatnent. "Relapse from CR'

'S deflned as one or rmre of the follow ng: a
urlnary paraprotein on I F or

I & eal,ance ser U
ro 2 2R I&Faé’é% Fgﬂ WhspmipiRses B cagpen aligs @ peired of
imprdveineftefiorh 'O Bt nfbdd b@%oﬁ@&eﬁﬁ%@ é?J S ‘élf g Ideﬁned as one or
reconstitution; a greater t 5% pl asha cé
more pffhedellemingt @ pHappearinsa of sirapsy urinal ek aoteint omIIF cﬁewmne

B AR AN e e T
reconstitfiiei) % drekviethaP 5% lastla @11 HPBRES 0P Bn gl‘ﬁhé‘ Ibﬁncﬁdtggﬁsg,

not exclude continued response and nay
developraent o aewdytic bone lexiens|os pefi issue plasynacytonlas emleﬁnite mcrease in

the sifeCdF r[a%&tﬁa? %loﬁg egw‘g% eg%lﬁlgfrnglitgogégzgn}pressmn]fracturng does not exclude

att
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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Therapeutl cal I y effect ive dose means, otherw se
i ndi cated, the anpbunt of drug that 1is required to be
WO 2eh6i1m032 er ed to achi eve the desired t her apeuPCEHUS2006/016283
result. -13 WO 2006/119032 PCT/ US2006/ 016283

E@odi ments The present invention provides inportant
Emb t hods for using 17-AAG or 17-AG and prodrugs
exert their antj-cancer effect, thr.ough t [
A58 presTR B O PO AR How Reethos kg AF AT or 17-AG
and pﬁﬁﬁ?g@ Rt ERMUEMEIr ARt RAAGS effBctRBfobgh R VI fon%R)‘ﬁQif)NQ&AG or

new et hods 5 for dosing and adm nistering 17- AAG
17-AQG ¢thireat M Therpiesendiinvention aypeeiin pasl q;néhef diseovery ofme@bmethods

for dosﬁégba Ia@gg%sier@ﬁgﬁﬁ%%oa%eae a{ﬁ%a@?ﬁ Eﬁer%%euﬁc?al&o ffecuve

blood1&RKEMIL RAGES if1Raj6FkheRBSIRBL 7:AG (& Bloddlevéls %ﬁ)w%AAG added
expressed as AUC. 1, Cam Termnal t/, C earance,
togethao widhel 7oA Geasghesermneiptios ara agiipgtenan cellylanassays). expITsed as
d |
AUC g X TEHEITR b SRl VOURE o BRBIRAAGE e Vs, Rt Eohing
blood(l@mlb” likedstoadmenimhangedble touicitypl e doses of 17- AAG, or
a prodrug of 17-AAG and nultiple doses of the

PIRbRIGARGIimbDiHRIthéthod 6/BE pres@iR invedtion compises wekstering
Col l ectively, these doses over the three week period

multiple dogeg jof é&AsAfém aepros&rqsaztf iléri Angndgaultipledases of the proteasome

I I r f
1nh1b1|?3’f 1&%9 a Sﬁ%& é ée:ﬁg n@@?@cté\rgli htgérstg gﬁ)s %&gﬁflg rt]hretr: week period
are called @ lcy¢1agA gatmm maydue tfeabadrmdmeklpldmlei of thesapyL Péfiflerent cycles,

includjhg St o AERY PTRONEHBHG Gt uins eHRA s sk dov o than
descn*eﬁéé S@Hﬁe%u? RSt e856¢ h&a% B&e&&&h@ bfeséft *ih\@ﬁﬁﬁn, dorloﬂm the

ment, four doses arée adm niStered per cycle,
theramudcaalyméfemb dﬁseSd&sonbedﬂmt&nIam acbisved Ao long embodimment, four doses
not her adm nj d
ace acQRisEred e o UIEEIOP Y 3R BEUEHT T o Bo54, B afifer
embofﬁ]ﬁe?ﬁ fhiyQi08E:eAFS a@hniridteretl DELS I QithGWeldesesAfer Weel B@ministered
nbodi nent, the therapeutically effective dose is

forthaﬁmt@vwed;s afitke thaemwvesksayelee i on of nul tiple doses of
17- AAG, or a prodrug of 17-AAG or 17-AG in
c dmbnenbaiment;, ﬂle(thﬂapﬂmcﬁl@’ efgstive deseds ashigvadratthen

wi thin st, one f one b t
s i 58 o R0y 5t g IR PG 0L KGR
combfatib® ¥%th (iclRIfieSse géﬁ‘ﬁﬁi RinfinisEatfdh Withih iaple@stdDs &feck 08 Uhé another)

in an A d for 17- AAG per dose of at |east 2,300_ but

a protgasemeriphibiter, &xe paient W“OMMI‘Q‘IGI?E time pepiog 9 atlenss Ji Wesks, wherein
such Wgﬁ%edcgqsgf regﬁlf 1111%182\@?0?%? ?7 %G %éx‘r:lél g o?'étﬁ lg% éﬁ@ﬁ@es not
ok S oo s et s
cach dpieibeingahieatd 0Bt 5P R/ Rhvand Apsriod &é I%%ﬁgy%etw@peach dose. In
anothtggé]rﬁg%dﬁglgﬁf £UE ises %@ﬁﬁ‘ﬁﬁﬂ&r&f 0 E: 18, %tﬂ Kwob&@eQ berlsfedkG

i stered that are convarted |n
administered for the first 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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30 vivo to 17-AAG or 17-AG (prodrugs). One type of
prodrug is that in which the benzo- quinone ring is
reduced to a hydroqui none ring, but is netabolized

WORRGA B2, benzoqui none -14 WO 2006/ 119032  PCT/US2006/016283
PCT/ US2006/ 016283 ring in the subject. A specific

. f i ] 3 -
ons bR A SR SSIO BI7 Lo b 21
dihydfira 7 e tdetinixy gdldaramypine {adams ehwle 2002 Thieredfads ef the present

ol 40 R0 P50 5Bl FEARRE R 1P Mo

. need FELEPEARBRE, Whfeid e rddddonhpritks e adnifuritionl of nela6sis doses

5 of 17-AAG or 17-AG or a prodrug of 17-AAG or 17-AG
of 17+%A@ s UF;AGt ovd pledmg of d7erAG arilfeAGplora atiest with Nl gver a time

. ks, ,wherein suc Is sUl tytn

perio pFINRY 3, s tbeBil uchfubiBle UepBrE Rt St At A0 per
dose 804t 1€%€%5,000 bt Q20 nodxaedd1 8,000 mytal ehbiadineeRibodingat, four doses

doses are adm nistered per cycle, with each dose,
are adyainistered perecysle, wish eagly dase being ahlegst [o9dng/m2zand;a periqigf to 4
days G UEER Ao 1 Sfothor bR, BIPAGETRY adg BUlerdIReSyclc, with
two dossslpeadieek administered for thdBrst twe weeksof eethsceobeekinyclehr ee

week cycle. Thus, the present invention includes

WiITtHus thé presetGReentibe incheled tihiroity se9pe te ubd ofpedrasaf 17-AAG

the term"adm ni stering"” enconpasses. the {reatnment of

and thavtein { adminivierings cacompassesyhe Eeaimenl fYIMywih 3iphgrmaceutically

; t 7 AAC AGHI:1 X
equiv P AHOhy of SbrmpOhartohOeristo ANARG ok I7AG i M dfer
admifismatiomt tb alxasubjecomeked derdadr Conventiedad praceduras fbr the selection and

preparat j of suitaple prodrug.der.ivativ '
prepelR B, S P DA AV oS0 SRR B At0Be or 1 5
any conpound that inhibits protein . degradation by a
préb prateasemsunhibier is AncenmRavad ithat IRhibiS protein degeadaion pysa pro-
r <L the o/ 1A\ 3 IoF ei - -
teasoe ftﬁzgg% ?%Iggﬁ#ﬁm?(r;vggtai IQgA%éé 5@?‘??:? ; ?&Z?rg ri ﬁgo’?fe }tg% 1[\7/MAérG or 17
AG if éfficaciowy indreating & behjeq sufiféringafeem MM dnythat emexthidsthsrapeutic action

by & RO AL A B B0 g SD herte 7R B 1 e e bgfnet the protea-
sometqﬁlgibﬁﬁﬂﬁ laAShlife ORI agRflardFisa rE@fﬁBEEﬂ'ﬁBitbﬁﬁfi the EBimdHypsin-

chynotrypsin- |ike activity of the 26S prot easone

like activitgofnthe 268 prettdsome Thmapmealian seke Tha praseasomedahibiber can be

at ur or hetic. Suitable natural 0 -
naturf Sy SEHEDIS Bt ot Syl Bighep AR HB: timited 1o,
1acta&§ﬁﬁ,a;@xsﬁykdfone§ RAE THEC-95 e§cl peplilbs. BRamyle! of eppjkeionesinclude,
anpl'e of epoxyketones include, but are not limted
but ateqnot liptited ipspexemigineasirpapemycin. Stvitabls| synthotig profqagome inhibitors

ncof, G0 P 80T pot ) Aonl, s o

pepti@( ﬂﬂﬂiﬁl&s @icludediut adaotliohétby eteB-Liendleudicethbalt (MG B 2)M-1le-
limted to Z-Leu-Leu-Leu-al ME132 Z-11e- .

Glu(@puR-&arLpu-al 230 and Acclpyrhen-Mieral AALLA). B, o1 &Kiggelev and Gold-

.berg %ﬁgzggnai ﬁﬁﬁard@cg?etﬂ.ﬁ%@@%}.%a%ﬁ%?sﬁ pg?teps%h& i0RBfdss iRdAde, but

rdson et pr ot easone
are notiithitéd o PS+316|(Shih, ez lali ((2002))x NPHO052 (Ctsdk engl. @B05)IZL VS

hah et _at 0 NP - 0052 (Cu k . (200
(Kadigigara e al. 30045), AdhAbx A 3vS Qoadikovasy at. Todd)y, ehapepth (Abra-
hams, et al. (1996)). In one embodiment, the peptide aldehyde has the aldehyde group
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30 (Kadl cikova et at (2004)), AdaAhx3l.3VS (Kadlcikova

et at (2004)), efrapeptin (Abra- hans, et at (1996)).
woRaostng3enbodi nent, the pepti de al dehyde has P@®US2006/016283
al dehyde group -15 WD 2006/ 119032 PCT/ US2006/ 016283
with oni ¢ r
ot RO A DRSS o ot enpbdiatone e
boron‘i’teﬁ? R Bt dROB52Bhi6 asidl ﬁrefdialﬂir ebﬁd‘.)zloymhor t ezomi b.
Bortezom bis an antineopl astic nodified di peptidyl

b %%k&nm £ dnBAtopisstid nﬁ&ﬂﬁécﬁm?é@dgl Bérohictaerd thht it Aeeversible
chynotrypsin-li1ke ‘activity of 6S proteasong in

inhibitarofthe chynoédypsin-likie@cti gityhefdhe g0 BIptersSoTRE inymapRalian gelis, The
and suita

h t
maki g RO iE OB A i B LAl M A Sl of
admidid@Rn RO, ardQelkht ﬁpﬁaam@adzzmggs 290@, 2002003 2612004) and
Bortezomi b is comercially aval I alﬁ% der. t he ﬁria gl
Gupt 064\ Bosarhstipyis CPPTCEIY, AvAil e AgE 417 fray) Ramg Ylcade
Canb
Mﬂwlgé?g%%%ac%\it‘}] cafiNfhe! %a%?&{a%g ?At)%eagb?pffdv%étf&ﬁ:ﬁé t@tment of

0 haveé Tecel one rior
MM patraRmhotnge hacetved anteasttonapeidr thespsigad h@vqﬂmggfﬁé disease

f h di h h
progr%fiq%[ﬁf%r ﬁ’@pri’rrg‘%ﬁiﬂ‘:gﬂ GAEY. doBhirE RN R BT PP

borte% 1‘81[ Brid hokt QW?EM& HRO D0t mlAnﬁmﬁ@ll €A dagRaRsfe of
ez0 m

can be from at | east out, 7 to about 1,3
bortepyhibizan Bh érobmattleasbaldut Ba7rt0kab0utd@ﬁﬁn|§(1§t éﬂhé hoxjgzomib can be

ect.ian entir
acmipigleipjopton. ol o Enl G R MTpysSa LTS s Hcpiidind) the
sub]ebf‘lS}V cﬁYe%Bﬁb’e%ubﬁﬁ)Hﬁitﬁﬂen% 1ﬂﬁiﬁoﬁUbJ ect in need of
treatment, for purposes of the present invention, is

Uy RleCab e¥t ift ne?WHPt'ﬂed@ﬁEﬁteer pakfok& df iRk pregum MViengibrl, Rotygieally a

t hé met the inventi on can be gractl ced for
humanqiaaemtrsaffynmgjfrpmsi@/,l alﬁwlitgbsthﬁ methods gtithgdryaation gan bgpracticed

uni.t dose to ag
o S S T by AR e e
AUCTRI8F®khe? PK dndireD P%n{etmaesdnw Ieadin forahé pduapuldngrammal of
orses, and the [ike Those of skijll

0
nterq:sh finchudiog chteMatilss d@gﬁc borsoand fedike)-TogsH ‘Pfiﬁt@é e ﬁiaﬁé’%
pharrpmeélﬁgé ts& ce nl]&to%o&vc% SRRy él?geh?{)né lﬁlfrlégipghwlﬁe S0k §én fattors for

he present T the doses and
the spitidf ateeaIfrorh tie ﬂ“rasmndlsdzlbmra ph/the Tpsss @ad PK pavemetgesrfor human

therapggq?jggazlgdliwgvlelf, be@g&g @fge pqlce%?)})@ﬁ#ga upan éubjects, and
those-Sibletstiidt tZﬂ%lﬂﬁﬁE ‘ékﬁﬁit@@korﬁé’ hl% a0 Eviliblcel TNV irftthding

one or nor OW ng e in serum_or
one éifthére of Bpr]lmmch spikesincskrum Gﬂ%nezBl\/ép]@mlgpyt@se.ﬁgﬁ > 30%,
ercal.cem a

fail b | I
enemg R RS BAPrCH g Bﬁlﬁ@%ﬁ%ﬁ%@@éﬁ ’&FOQSnOEZhont h
AR T SE R
Durig ?aﬂﬁon sa@ E} tg&un bits o & ﬁﬁ‘:!r&bﬂﬂés\é%ghhﬁtohsl 3eﬂi6élébm value < 8.5

vance e | esions sca e , M com
garp mmntcamml velte sri2rmp/dlL( adyancesl mnc bonE lgslorLs (sgaja3) highdM-com-

/dl; Bence_ Jaone
ponent pro uction rate (IgG value g 7D g/glt..,efg& Value > 5 g/dl; Bence Jones protein > 12

/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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30 g/ 24 hourr) . Alternatively, the has been di aghvoséAdw A

wth Stage Il MM based on the Inter- national Staging

System (1 SS) system with serumlevels of (3-2
WOy d8033bul in > 5.5 g/dL. -16 WO 2006/ 11903 PCT/US2006/016283

PCT/ US2006/ 016283 I n anot her enbodi nent, the subject

oy SR AT Sl ol B3R beond MRS plik Suapa et Sifamrne
Durie-Salméd sygfent beisdves Ayrhave Stage M WINI i th ¥&ih¥ Butnot Al of these
s one x-ray,

/dL, serum.cal ci umval ue < 12 ng/dL,
sympigmsLHeIIREieDia valye Puk0e/dla.sgruan p3lcigm wahng €42 ygidhdone x-ray,

[ t
vl BEHEHLRTE Q) o Al PR sl AT L3 o,
Pmdﬁtioalrfﬂsﬁtag@ valpe K_fftEgh/dIJ;ttijgﬂC\talﬁEas SWEb t). Aﬁtbﬁ%{jﬁﬂ?ﬁlhlél E\ﬂﬁl ¢ct has been
. e S W ) e ut no age

diagighf e RIS Rable wih Sfhep ML bty SaniAdN it doemne have
serurd 18vell ¢HiB-2 Rt cRbMIN<3.5 F aﬂ{:}l Aoundif >3NOL/4eT
enbodi nent, the patient WIl have on& or“nore of the

f Ol A2 [ 3 I t I l.

of BRI bR, o HIBATLRlye B pfRofe FHHAS Rillgite signs or
symptéras oiZII BPndn d:llb\eatezﬂlei/&l of BerﬁmEM Iﬁ'&ﬁgi_ @udH &8 8 BRITHURIdRStmore

asma cells. | n another epbodi nent, prior to
than 7% o G 0F T 62 R SHONG Tar o sHiicaars pleins oellenks anseharhe
b . o b © ; _
S o Mok e Rie TNk p Tk R0F ]t patgpti
least li@% In anadies agpast the KP&A of h&@@@icﬁt ig MFTmﬁo??ﬁO%§4%a 30%, 20%, or
: t her apeuti ca ef fective dose

10%'&@?%%&&% “ﬁ%@b °§@%P%F8év§§ﬂaw°0e#t Ar347-AAG 15 or

17; t ticall ffecti d f th

o R ot S 0L A o e S 7m0
or 17346 Aad @ihe?ap@ﬁtﬂﬂﬂ%‘ glifQJtiv%'cfoEL'%f thé 'gﬁ{?&sg{ﬁxg 3151']@%1' e WDBunts of

pr ot easome i nhi bi , respectiv
17-A AGhil iAG coreaprodrug ofiithextli7 ohA 6t orddeAGaatd the ptatedsb@s inhibitor,

treatnent .. cycle to the subject that brings
rospeQfly, 4 it AR R bt Snial Each AEpsiestion s pRe esement
cyclebe thetsabject thet liriﬁg@ abbut ahBerBpREGC Q%ﬁt@h@&eﬁaggﬁﬁ?re%t td8%e that
0

cancer is slowed or stopped for sone peri
the rafe gfthe progeession 9n spresd of the pancenisrslgyeadtarstoppedifar some perdod of

; ] C I LT I on_of. ln sone, .
time. BFbdrhaeois” MR o KT Eh B el Bcomaloed SBfngion of MM
In sorpepatianesy b issrapenyic kadult ill Ok Betiievddowitle BhStreaAmbRyBREH dther

. resg{]t w || be achieved only after nmultiple cycles of
patieny, @ peraprudic ragilt Wit heachievadonty after mulsipleaycles lof treatments. As
those OPRGR G i S c8 haal

e DB e e P R B vl e e TR AHBAE s ey nav
patienfiwi aghigveam therapemtieresulhwith pyry adib-cArenthieegyabove, in

one enbodi nent, each treatnent cycle is three weeks.

| Asaiokeet aboeestin dherembedinehd) eacht&&ah&&réycl(emhﬁeet\kéeré. n¥her
or one

e enpl gyed, such as two or four weeks
emb%%ﬁf?fl%) 9&55“134%’5%@016@6@@&1 vaesployadiruch aptwaetfionr weeks (or
R cL{rped ' r chi eved. ., Th
one 1) 391955 20T SO yHER AU o ORleF PR Blg o puaii i aghoitoed
hereinl ase g¢hievecle Theunit dgsetemploy@diin bhdiRs/clRdE admBadtered bt 1eYst lofiee and

Typically, the dose_is adninistered two to four tines
up to eléﬁ)t times ﬁ/er 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

D

out of each treatment cycle of three weeks. For example, if one starts a cycle at the
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adm ni stered twi ce weekly for 2 weeks out of each
WO20@04k10032t cycl e of three weeks. For exanpl e, PCT/USP®6/016283

starts a cycle at the -17 WD 2006/ 119032

P! : 1 N f t L st
st ot e Rt ol Bh b BBy lng' AR dost R ot Bigrpd once
or twasede theofirst twocweaks of e thsatiaénticyele wré kot durinighke thirdaiéskNin one

cycle and not duri.ng the third week, In one )
embeiBet 8 4o s ROTHRISELOn SN b Be sl EFF Bl Seatment cxsle, with
day %g\ﬁ;n%&w‘aﬁyﬁﬁcﬁ}sfd&@ﬁ inf¥de: With day 1 being the

he first dose is admnistered. 5 Bach unit dose

of - [ )| f t '
¢ P Rf 3 ool AR K. Rk oF B oabid ¥t 8 pHRILAE) copte dose
(“MTY); which das be d¢finedi as theomexiatunt doverat whichione Du livestof six subjects
net hod of treatnent experience

d i th ] L
unde?ggwg tggl 3 _ dt thrgtusnt fEResIeBes hematalogic oy naphematplogin foxicity not
ameraBledY Rl ti Ve b2 @?efeﬂ%)ﬁf, Bl ohnt S11E7-ANRY Eﬁém%ﬁ%ééd ibé'oéﬁ’ual to or

adm ni stered is equal tto or less than t
less tharethe MBDyPrefarablysthe atnoviit of 17A&Gadniiniseteslrie dné thabdees not

result i on SR B e plsR et asenb G oA oAt B RO lgiecpiigiy
T ARt LB SPUE R 8 Ao
of eithB8k thednidiint BRE aBEr ORY & HdE c§AeObs RRThiRESPhl a‘?:@ofd?hce gvith

accordance wth this inventfon, results 1n a conplet

this inesnfiomgesultSR) a camplete fiesponse i)y 8 pattiaRespensai(PR)yalminimal

rspe SERRTS T oo D oA 5B Phof b el poc
(seruf Mitp2btein), 02'a raductiod OF bRBmA telly iR TRBBIES the bibjbhieBRYNk of 41,
the subject (Blade et al., 1998), for at |éast a

19981, dor; a6 deagta pariad of dines sueh 8 3, wedks, 6 weelsek suonghsyd manghs, éne year,

t . r al. . .
o so R i SV Ko, BE KA PeokB0h 1A Bty g g
serundl ewd/eramneiM proteiny BV plisnocyiosid) allddipiei of anemBlylalleviation of renal

,mpl rrpc_gt oﬁ‘;, al | evi atl@fn of anem a, alleviation of

failupealisptatipn, of hyrercalgernic aaliop Fedyetion/pilaviation okiluic hong Aesions in the
MM pRRHE T 8 hb&itinghd, Q%QEade‘aﬁs' WAl o1k 8 QT a {)ﬂ@ill 20

patient. In one enbodi nent, sone patients wll not
expeniesica p significant delGRndhe piolgtessiam of theisease. si gni fi cant

delay in the progression of the disease. The anount of

1 7FheAmaondtofil B AACGeddhinistersd ngd @ngle iuhit dosecapdingedte 100 to 340
f,rom 10 o 340, _ny/nR per. dose, \Were the 17-AAG i s
mg/my BRF dises Wherg thel Ldd e dspdmipustered jovier weeltly Erdpy quhpigyery three

ek ol ST MR PIT BOHIRE st A
Prefenblyl the/st®uatiof Hi-8iAdE edmindsiered rénges1ram 50do 340 mgfrBer dose.

e g ES o B RERMERe Ry o et e 20 G g e
Thosél gf_ %&Agmﬁe Wit i1l R EEoRaE Bifat tRatni ctaﬁAe Hﬂbﬁmlgi fBP 22%“%2 ’f $7.9{G

or 17- AG prodrugs or 1tt7- Gitse
prodragy eul7aA@dtsti oam b calddated fronvthe dostsipeodied hiareinfér WAGAG and

the Pgnﬁ%xﬁ?ge%ﬁgﬁ%é@%‘ﬁgg}a @é—erg‘h(? gugc}{l bﬂ?\g? %ﬁ tgé Zﬁo/i\eAc%'Ia%Q\gei éh7t aég relative

bioavailability of the prodrug or 17-AG.
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30 bioavailability of the prodrug or 17-AG 18 WO

2006/ 119032 PCT/ US2006/ 016283 The nethod of the

i nvention can al so be described in terns of the anount
WOPO6{II908AG  adnmi ni st ered per treatnent cycl e. PCHRAISEN6/016283

cycle anmobunt will typically be greater than 400

Y/ TH, m&REd BPhe mb%ﬁﬁbﬂ Yariidd beb&esgﬁ‘i?”éi‘l‘b ﬁ&erﬁ{%%fe as{‘%@% of 17-AAG

Typically the per cycle anount
d%ﬁtﬁ@d peq trpaimestieyctarfbel pemrycle, anodumt suitd tmﬁcamlfy b]:?g-r&eé’;s than 400

m; ﬁld 'nréé]lt% EQM*fwﬁ%@(,grcagt 16%9 09 tzo’};ghg%% tgg e %fﬂf amount will be

treea

. at leagt(880 mgnﬁ Ih veious éfbddisbhts 'Hé BRoREY oft17EAh BB Hmil Hﬁé&k@d is at least

t prot easone inhibitor is bortezom b,
600 é&rﬁég‘@ maEZ% ﬁPrsttf‘@Fréfent icricle; 880rig11e360dng/e’ cpancrcmgm dyeteand 1,100

t01@65n$ Iﬁgﬂ jedose. The anmount administered in
a si eun|t canbe07 1.0, or 1.7 ng/nR2 per

d d t d tw 10

o RSB Ol BB i s
doseauamran@tfﬁirﬁ@ TRn.3 mggﬁz per a6k The taﬁmimﬁadnﬁﬂfs{??eﬁﬁ single unit
d fg ObJ1e met hod of the i nventi on can al so

°S°cFé‘§ Pilbed-G.0r tlgrfﬁﬂﬁbfpet @@ea%!stmthe borttromtik toadnhinistered twice

weeld§ %ﬁ%tcﬁft %F’ F\Cﬁ'g tl{réee %#%Iugtza S ?egerdrﬁ%tc L}E&qi‘golpg) 7i01.3

w !l typica
mg/lgr Bqtd@se e Imﬂlmrﬂof t]]ig'mveﬂhdm/cﬁl%d&" desviited iR BRHR of ‘ﬂie' dmount
ternatively, the anmount of

of b‘t{%?? B o?ﬂefﬁl %qu@ﬁ@%w ¢y%¢- Theaper-cyclg amous, willitgpically be
greate® thaRl 208 and hﬁﬁé ﬁfsﬁﬁﬂ ‘éteg 49m glng2 ?‘ﬁ%é?l?ye% PREE @ycie ampount will be

treat rrent at\i/ abo
at leash p2ing/m tgtma@vely,hbe amount obbertézontib admirBekdedl is Aleast 2.8 to 5.2

me/f O ReMERA Yy B EP RS2 oo wehmem R 1

a\d‘gl ni s ed |nt venou%l y twice weekly for 2 weeks
f‘9° uency of giradsmigistiatiomef the Hait plasq iepncs weekly

or twadd'dtkby. Qﬂi SHe é&n@écﬁm%ﬁte&fttﬁ@lﬁxgtthgg%oxﬁéQ ti g RS b & Mactical

20 aneliorate treatnent
formlﬂla?l%tsr?dmlmétepﬁdentra\QaOMyltwmus dieeldyifor® wagle @eﬁm b Geeks. In -

e | ow.. I n one enbodi nent of the
one eh{boﬁﬁ%é?x ,?tﬁ? ng eini 5 fer redreRipent medicgtion e prevenaas
amelmratd itedifneqt refatdl ORickRs q[luﬁi'z{tl% é)ré- e:?cﬁfeﬂ gatﬁﬁs Q?%dejanbed in

h agtd 11 of each cycle, e cyc
the e &s below, nmembOdb}apm:af thg H!ﬂﬁhmﬂmﬁ the Htvemmh khe administration

of 17 l[QAG?({)rQ’?g or aﬁ%ﬁ?ﬂgf elth%fg 13 e%prrag? pﬁﬁ% ?’vﬁ gﬁmatlg Idg, ;gcth cycle,
and tlxa:yslﬂ time & 3awed<s( BEAAG wathtypi E%@ aanﬂm%red‘i@%hﬁ‘gveﬁ@ﬁ’s

be ¢ clill at ed accordance Wlt met hod erein

infusiqn; ifmsed 3 perind ¢iahleast 39, 60,99, or R2GwminutescForpatiants with 2 body
surfade’dr@d 89) Eﬁeﬁﬁaﬁ‘?%‘?f g&ﬁﬁa%&&o %a!l éﬁ%acghe o daics ith the

adm ni stration
methqcbélsmlmgsmgamdmmumlm bbxieity (DLT) in any treat ed
patient: 275 ng/n2 per single adm nistration of 17-AAG

t Wi hmmm ekhiyalfteiils bMhe MEthetf oftthe ﬁﬁ/en§0n g%% WY i

%d 11, with a cycle tine of ?O%y mistration
reglmel’)s have een employed without reaching dose lmntmg tox1c1ty (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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-19 6 WD 2006/ 119032 PCTI US2006/ 016283 As not ed

above, after 17-AAG is adm nistered, the major
wonemalwB2te 17- AG having anti-cancer activi tRCT/HS1006016283

own right, appears in the subj ect 17- AAG and 17- AG

are t hu eac t her 0 [
e e FTAAB S BB Bl By 20 v
anu-cIﬁ&r h&tﬁﬁtgﬁﬁ Uk oGl ﬂ%?t Slppest invte atgect ATHANS amglmg} mremhus
of 17-AAG is one that achieves an 5 Area Under

each, epdJogethyr, sysporsipladpriihe therapeptiqbeneft phike ﬂ?éljl%?f th% invention.
[ f

The tlge%gpeeﬁhgﬁlg egﬁﬁﬁb@dose\réeﬂé dgéiﬁg fé@ﬁ}@?%l | o tgiitgtr:rlgﬁves an
Area D@ Cur¥d f@”ﬂdﬁgm bf: 31 -lé\}ACé hfid/ot 1+AGlinshs suh)d:t dodésegbed herein.

regi men of 17 G a or 17-AG ,provided by th
Varioys theeapputicaliy q e and lonregisien 1 S Ated R e pmples
belo T%@ﬁ@éﬂt}&i@ Effédt{) e dbbdsland dSllﬁgt@gﬁtﬁ@n 6@1—7-Az¥t@ dhdbr 17-AG

Wol e o stribution in the elinmnation phase or

provideddaothe pteatrd iivgntiod Oamalsl be deggribed iMhermsrady al Hlalf Life (tx);

ST HREY o BT BB S B ey v

and/o8¥QN as 3, 6, 12, 18 or 24 weeks fromthe start of
treat ment. I n one enbodi ment, a therapeutic benefit
lglg‘tﬁé?%ehﬁ@ BLALER Troh?th@ tleBelént | in@fhoki'@)f ImSHEIR invEMIGH dan be

UN or serumcalcium of the patient. In
observert inaespondibg dibjests 85 saones Bebuld L or 24 \MeskSaﬁroméI@csstam ghireat-

N N T T

protef@X AR UNOr S&H A GinSbNthe b&tidnt. Tp Rari ey einlﬁlfdlments the reduction
i muno-fixa- tion techni ques. The percent reduction is

is at least 23 %y adleast 59%do 8a7a; At Iopsh 9B%s prd 1409, Ths redugtion jpserpm M
f
o B8 Eling 50 MBI 1 S LA Bl GRAINT i -

tion tédHhiques. Thalpeicenn reﬂudthﬁ ipthelevel oftha sermadV p:etenp BN, drealcium
treatment. Ser.um 20 £EI ns are _proteins that

in thegaientoetsHrod AliPh b 8T P oRireatpentand Hisd comparp g lveing he
serunp NPhrBeln, BUN [ @leilclR @ M%a@h@ heA b uRE 191‘1&' t0 %rehﬁ‘ﬂelnt‘ &R@rum

ut-are not limted t erum M protein (also known
proteias mqmmmwltlmmmmresem} in devatadi leyabgyinghe béram, {ndigate the subject

ot al t.ei.n e the eutlc bene
sutfr 3 M oh e DSt ion et ot BEORE LG AT BT M Gtso
knowf 3§ ser@ih M%ﬁpﬁéteﬁt? B-2 ﬁhh@g!oﬁﬁllm Cﬁ%ﬁf ﬁﬁtﬂﬁ ahd td8Mll protein.
plasnaocyt03|s 'eviation of anema, alleviation 25

&qﬁér &ltlt: %ﬁeﬁt@ ka8 &h%é RBievbd WARRS FREGR ‘Iﬂ@nﬁ@ﬁ‘ﬂ{cﬁﬁe one

UCtI on | evi ati on of yt| c bone | esions. Another
or mdrdn of thp émltqvangredeefelase n@anlasmpoﬁemmﬂemtwm of argiigfalleviation

atient b % 0 nor e r_..no % 0
of rengh41BE: i catofyof BapersleBiacandlor st RissiOp Slexheih BE b e
lesioffsl AnbtherRerap@tR\MRABA s @h ithovEREXP of thel KPS BAtHegjatiedt by 110% or
or nore, 2 or nore, or 3 or nore. ldeally, practice of

more % pr moten BOTararanere oH) % 68 B0rG Or HQ% T mqre, @mfbﬁéb@amuec bene-

s RSP QBB RSRLRLGE 5,088, 2 g 255

Ideally, practice of the 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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neut r openi a, Gradé 4 .t‘hrbnbocytbpeni a, and/ of Grade4 T

anem a. Non-hematol ogic toxicities -20 WO 2006/119032
PCT/ US2006/ 016283 i nclude: any ? Grade 3

WOR9h6/HEPRL ol ogi c toxicity (except G ade injectHOINULC6H16283
reaction, alopecia, anorexia, and/or fatigue),

) ause di a r he Lor vom.ti e

inclodfg 455 G10RE D AT PRBATIGHC IR BRepL STy iR Rcion,

alope@faoﬂhiféﬁ%' a‘ilhlor Faibuey, nhiseal dinfiiead@by vofitify > Grite'B (@espﬂe use
weeks due to prol onged recovery froma drug rel at

of mmahnc@walmg@nw el oriprophyaws) candag trgatmmeny delay ﬁ? more than 4
weeks Hat Vg %%a%%ﬁl I‘e%ﬁil gtﬁ'oﬁ'rc'a rglﬁfeﬂrtoh&t THASC & sld?lﬁfﬂ BBbrt will

resen i'nvention provi des
recoghfRehattvafibug ©dicatd ny cebarmin raafancm pafierdththe mesthod cﬁrthepmﬁent
such toxicities. \Were the phar rrac tical for ion
mvenél@nwm\gé@ thebenedit pf 5AMGCd B FHEBIARE gherﬁcgmfem& Xicities.

Wﬁhyl actic reaction (like Crem)phoréq’%z1 addi t| onal .
mth@nha@awmaldamviﬁ%@m?%msss ana enaj compepddhat might

the h [ r
cause a %‘%E@a%d (rélaértﬁ%rl} éﬁﬁ%gte é’ rgls?(:?ﬁdrﬂ B be
admifiiichsd tBrpesiRnt onedure tnbemhylhameacuo“ﬂh sutha g@ribratidine or

i nvention al so provides, various enbod ts,
diphepbydreming, @) f @megdlmﬁgandm 18?“‘&’3’1‘%‘?4’??%’?% PY Wﬂa&;&@

17-AG or a prodrug of either, in conbination W|tha .

prBhecpressnbinvartion als pravides in Maiens gmbodingits megkads derfeating

MM 4 agquﬂ":i?ré{)f -A% %‘cﬁ Z)r 5’};{@‘—?%})9%{&“ %Q{ign ‘P]/ith a

prote@stinhe RBIbOF astt MGnrHSmﬁxcaﬁm rbmpatnd) svlmlmalm tret ﬁnrcedample

Thalqm®Arotias el Bpetan o ReviEmi d rrelsoiod, S8 ofse apt fancer drug
or agglﬁctdlaﬁ Bk %dﬂuhﬁﬁ it éﬂ‘p@ﬂ} E(S&?é@ aﬁ@ﬁ&s‘?ﬂj% ﬁ%ﬂ&?&&renﬁ? @mipidyed in the art.

cancer t men i's, have refractory

N h%l?e aé)r R3EthvE ﬁi& ac%h%@ﬁsé\% tre Pﬁ%tf‘en&r W Nﬁ\'ﬁt\ilhocl?zﬁﬁ ?ﬁlled at least

res 1 nc but™are no nmonot her ap

one pridr Bgli-SaRee tlieraptyheglﬁmi,) thatris dawb refedciarn ot tedapapd &sfraofory MM.
the fol] owi ng treatme ts and ant i

agents: che
Theso DripRAEs S theBigt BEIO PAE RO EHIdr, et EHEle agent
thera%/ﬁ SHbindtioH t@i"é{ﬂlé rdhd ?olloﬁ&%ﬂ Jﬂﬁl@ﬁ‘tﬁ ¥ind bAe-cai@Pagents: che-

atnent wth a inatio I phal an and predni sone
mothétaBy, statiicell tmnmlmm&o;ll 'Ehalomnff thmle & bnd Bewlimid}. Chemotherapy

nctofSIRLAAL SRt 5 AOGRES bt SHSRTH ) YA g n -

ting e?geﬁpﬂ&éjé’r m%ﬁﬁﬁﬁhhﬁ‘%ﬁ%h&@é@ﬂt@lﬁbm as EJchephospHati @ plus
aboratory nethods and tests that may be o beneflt I n

etopqs:daaamcombufaumseof @oposidesdarenicthasonei dwcml@cmel | known
to one of ordinary skill in the art. See, for exanple,
PaDigaostizratd Pagaatery rivibods andVestsithit may De a@b&mﬁt mn prm:tlce of the

prese%ni‘z?&rsé‘é% PTL0RBdp ST 0N Sl i E T Sep: 1t prample, Pagana
and % IMaduBPASD Diaghditic ‘aﬁ@lﬁﬁborhﬁ&gy Test$) 24 K& Mbsby-Year

corpora ed herein by reference) ree tb ppa ‘and free
Book, 2002 and Jacgbs &dbeiVoit Eabratory Best Slandbooks 81 Eeh, d agobp et al. (eds),

Lexi q%‘;# ﬁg%mlgﬁ?ﬁiéggﬁé{g‘&?? ;retﬁ? by re'%greﬂc%) %reg p% and fr%g lambda
light chain concentrations in serum can be measured using Freelite™ (The Binding Site Inc.,
Birmingham, United Kingdom).
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-21 WO 2006/ 119032 PCT/ US2006/ 016283 An active

phar maceutical ingredient ("API," 17-AAG 17-AG
wopoednong2 proteasone i nhibitor, other anti-caRCE®US2006/016283

compound, etc.) useful |n the nethod of the present

[ t . y
XA e MR P RN F1 8 B oo
inhilz®e, dﬂsertraﬂﬁ@an@d comﬁﬁumm giconusefihin the meﬂmel of mhb Pesat invention can

of Phar mac .20t h Ed. Llp incott 5 Wlllﬂ%ﬁ;ﬁwbki'gs
be forpyipged fop fieg 0 LRy eRQuskyy Hha gt pior figpid form.
u
See éﬁn&?mﬁ ﬁgﬁzgﬁt?{. g?g?g{%gg% &nd PhdchcPof PR, 20th Ed. (ngppmcott

arnmgacelt! c e carrier or excipient
Wllh:miSL& Witlsins 2@03) mcorpe:ate;ldmmm by maferenca. TheARItche be f:mnmunded
suit Iefor nter nteral .adm ni stration.
for Spip ot Bh e AERTTYe EERiosb 0 SPPRUELE FEFL KRR fo falutins,
emuRidhS, rsuglt%glbﬁg ,r §Hy bkl RorinQhithe fdrntef® b bahtéral REministration.
preparations in quefied form In addition, auxiliary
Phargraggiticalky mgeptahlmamﬂrwglcludp waten ané ether ¢argers guitable faryise in

maniiRER st hihed oo BRI s R b Bk Wi enive

and EAOGEdISRARIhAY e use@ner al protocol s for such
fornmul ati ons are described, for exanple, in

M AhQoRRB&uER RO %e'ﬁﬁﬂ%ﬁﬁé in%rﬂ:ﬁ)n' HayMEHopibR I m10rocapsules
Phar macy by Max Donbrow, ed., CRC'Press (1992) and

nanopeicles ear nanosuETEPSNS. Grnera pratecalsive sych formulBigasre d@cnbed

el 97) . i NGrea of
for e mfl, i eAdonptiles BRNATRRACLR S Idbicthe Had PHELAGS, B/
Donb@tv, i eCRE Presr(1999) ahd i\ BGsobrer al) §1996), DeCasdtio/@o096), and Bagehi
i nsol uble API, 17-AAG can be fornul ated in an enul sion

et aly§1PR7)y By dnsrepsmedhe mpuomBpnEcsRrendpi VoINS, shese frrpuigtions are
espegﬁf]f EdiabRABE AR HRVer ?r%gfl? fAM}& Laﬂ&ﬁervi‘efaﬂvé\l? %gsg%lsble APL
ay et and

excl prents are desc ed in

La t O i e
an ng*d*e%gén @eofmg"ua%g%)z‘ﬁ %I%Fct ar n’ﬁﬁ ‘""10]!3 ‘Ek pre r%%4 @envatlve
therdoe ericta apﬂr&’acﬁéy Jo fovintiRibas Witk Eudh eREi@ﬁnast a&d desdrided th Quay et al.
The ethanol is then rempved to forma

(1995} @dérﬂafw af. kA0R abhepk/-AeiCheandiectissobied i AR pgNFONS sRjution
cont&lfung eﬂ{an{)lqgfe? &r‘a@s@%ﬁi £p " {'j fo Et&%rPﬁleeﬁ vEt.%n Eis

prepari ng ceuti cal orrru ation use
addedr 'Elmethanohmtthmdremwed weformragaeemiuisiomigpat dandeGoomulatet dor

n li osone Met.hods for formng 25 |iposones as
mtra&?r}%lsagpqaﬁ iﬁ fOfiETat08. el | known in the art.

Sui tabl e prot ocol s adaptabl e for the present i nvention
i ndnpider methed forauenaring @ nhprmpcsptical formulatipygrseful in the present

ANt AR5 BRI N APl

hposamizs hs ﬂmg delivery iveliickes aret weltkmawnGh thdart.\Suitableprotopols adaptable

b , i dyl.-
for B S R B A A, DIPRNG M
(1995} @a@RakhalY br A1 (1969) PRI £nd3Y SHneMOSr W X2001 Z0r 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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WO 2006/ 119032 PCT/ US2006/ 016253 The amount of 17-AAG

or other APl that may be conbined with the carrier
materials to produce a single or unit dosage formwl |

WO, p¢/18883endi ng upon the subject treated and tR€I/US2006/016283
particul ar node of adm nistration. For exanple, a
T o baouRfof BLAAG SRR S tHa?t%n%%HJédnﬁﬁﬁ d WHih EUARYer materials
of 17-AAG rangi ng fromabout 1 /m. to a%out 25

to pueghcd 3 sipglefoe uaib dysage Sornmbwilbvary dSpenging ypoarke subjest treated and the

ot 608 o R S Bl RS YRRl compries
an adBuAtWfd VA AG Mﬂgiﬁg filof atlo €&dg/Ri. tb Wbbut25 ASMMIR Ipreferably from

saline, or 5% dextrose solution prior to use. [n many
about Sgnglmde and myse prefarebly abow 10iag/mle dntsaysneusFormelations are

. f . e i . .
typichlly flufeq bely SRR LRITEI gt A0 FaE il Fsol Moo e,
nornSd Isalirie) 6r 5 %rdentradel solution PRk & W18, I/imAAGnstances) the diliflordis

vehi cl e conpri Si n% (i) a first conponent that is
betweem abiit 5 qodjabout Wdeklhd' conponent that is a

pol yet hoxyl ated castor oil; and (iii) a third

c opereernberdiment of dhmethpd eh thegnyansion, FESASHB fopmdatedes a

I ions.th f [ scl ' .
s sl OV IR A 1A B AP S Bompring
(i) a firticonipyndiet this fcethsol(R) Hasedd oomeomeat that Bul godydtiteylat&d castor
. (" DM O'aq_{and egg lecithin (egg phosphol |30| ds as
oil; gngh (§hha thid FampeReng selegted propyiese shievleVER, 300pBEG AN, gycerol, and
comﬁf?xﬁﬁéﬂsrlhgé@ﬁ gﬁgiﬁél?ﬁd'iﬁ thPﬁ% INBQ0B5)r . pati ent adverse

reaction ormu- lations ar€ |less preferred

ARG o8 P2 B 8B el on dmbstoni

(“DMBOHpshddggt 1b€ithim s tphospholpids ) as rngidd Tabibkrale(2004). However,
(2003), Umet at (2004), Mansfield et at (2006),
becapgesof cegainghargterisitsef DMAQ (Pderapatiest adyersezeamipns); syich formu-

latioggﬁg:?afsﬁ lpgé(}@l?%fﬁﬁﬁ‘ the BIRO2REL &?&%Mr%l@ AbrefnOf MUl ation can

prior to admnistration with sterile

LD BB R Ll DU ORNBsd dl fvention
are dasaibied én Tbma k. (2003), Ul ériadhaR00H)| Magsticld bgl. (2006 Tiesai ef al.
ogg‘?ntrati on is, using 17- AAG as an exanple, at |east
(2000), gpd fsgaceie? ab (2006)s 25 approxi mately 1.43,
approxi mately 2.00 or approxi mately 10.00 ng/ni. '
Deg\eimt egwodimenp e pirigmacrutioal Spgmdatieipena berdilatadolks @ prior to

f .17 i ] di ff |
sy O el WA, 5P it s MHle o biolh e % e e
WEIn\Bihtionlis péforned vadér@ehabiell, assptic tbadi6sh. The AfglQliRited drug

for loss I1.n the admnistration set. Preferably, the
prodpei GOReRIEBHOR i usiBg A{AG anan oxample. b least b%algzmbgsuch as

o R 1 5oy 09
S PRARREALE X T 4 B8P e v

requiz® differént voRuihds OBAIgArodiRt BS bePddded Z3the admixture bag. An overfill can
be calculated and employed to account for loss in the administration set. Preferably, the

o
-

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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WD 2006/ 119032 PCT/ 11S2006/ 016283 to adm xture and

then is mxed is by gentle inversion. After dilution,
WOt2066/3P@8g product should stable for up to ab®GT/UB2006/016283

hours at roomtenperature (at a dilution of 1:7). The

| . .
o AR NP0 AR, BRARSE AL A S ot shoul
stablt 6bd upo ABoldpiuesat réortamperatute- (affa ddntiommif 107). Pat i ent s
with Multiple Myeloma with 17-AAG in conbination with
BoThé& Bieenk inMesti o haviclg Bkert descriteddn simmavefashidntadd in detail above
an open-| abel , dose escalatlng clinical trial. The
1sﬂlu8rttaéﬂd1w§sefellgwgwe%v&m st abl i sh the MID of 17- AAG
adm ni stered by IV [ nf u5| on over 60 m nutﬁls

omatlbnanﬂnBortM e 10 Iast |ng 3 vveeks The

dose-escal ati ng conponent of this trial began with
boThemetiﬂoﬂ of ﬂwmmmtoﬂrvm testedaip an openvidbel, ylofﬁ)@&cdﬁtimg alinical

o e R S B o Ak G ORI o 2180 Ay eria nfusion

over'éd| 'ilﬁut"és Qbea‘ﬂ!nrﬁh‘ﬁtei'éﬁ With 8bté20nfis, O3 DAB/1NE) 8 a@@q‘i %f @fdosmg cycle
each agent were then escal ated until t he

lastingyPrivieekest Therdosseasdalating mmm af él@is trid bﬁg@bwgb bp@w@nb e

admjélfs?eru tt&\%ﬁrﬁoﬁc&\/\ﬁ%tggppﬁf %Pfrﬁe lgftumuver yﬂga (&ﬁ}ets%ﬁg 8c|>s%Sof 17-

AAGIgdtaf mﬁﬂﬂy [ fEeY) thli‘n 509 bf fftwmgle-agént @a&yuslr[g Speblcis f@mulation (100
atients was based_on_objective tunor

r
m, ragslsg@ﬁ@ﬁ eachagemt were dreaioseplated anuléheam tprdbeicominging could
bea{cgﬁzﬁﬁ&fse assessment system All baseline imagi ng-based
nor assessnents were performed within 28 days prior

20t a the star f trea ment nd Y

e BicBate b crallarbhE PR pRlinBiey follgU e el fites b1
treatleht @PproLiniatelMeldly6esEkeYI ThE détefinstidr st i ﬁﬂior ‘éﬁTo@.cy in stable

examned to confirmthe response 6 weeks after the
or refpandingnsticiie Maa PRsH oBrobjestpR REROT afsesRanienads acording to a

S S SO S oR,  22.5,
Cy R a%egllne ll%fl%lgé %gs eveg#%r 5¥%gEgg Vgﬁ Eérgés ee‘riir\glﬁglggg tdays pI‘lOI'

to tha e lof GreguRAt Snd S&NEBateEVedy 6 v@él&ﬁ( kﬂﬂatélwtelvexiy two cycles)
addi ti onal PK sanples were to _be co ect ed

therqgffer. Adkpatigps Siftgsponding tymers (GR ko were §éarmnsd fepnfirm the
resp&ﬁa lo&fkeR aﬂfﬁgﬁ% fits(f ?aﬁﬁe%aﬁ%ﬂw Tes @&eeﬁegpgg Flferia used were

I mens. ment criteri patients
accomﬁn@toagmdehaesoﬂmwéaﬁ&i. @aves). (2) had a KPS perforrrance
status of > 70% (3) had histologic evidence of MV but

di Bhéifiaccl@ndiRAPKY ahd biartavelyneasd (PH) sem@lis€ #as obtained during the
al t hough di sease had to have been assessed within 28

first gragrmeptk gyste qndy.tln &ba oWt ofi dipgreleted periqua pdvgspeeves (§AES) and/or
Grade@%iclties 3 adtlond MR sapley Wetote cBil¥eed.! OF - 24

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

ed

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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surgery, or radiotherapy, resolved to NCI CTCAE (v.

3.0) Grade <_ 2; and (5) had the follow ng | aboratory
WO 2080i1198321j t hi n 10 days of 17- AAG adni ni st r at iP6A/US2006/016283

henogl obin >_8 g/dL, absol ute neutrophils count9 1.5

o345 P S s b ol TR e <2
h
x %:F%%??@azﬁ&%ﬂm%fa;@ﬁgy%%ﬂa%p@éﬂ%m tegodionn

28 g@atabwlgt@ane@tr scounter 1.5 x 188/1d piateletumdni 173 2108 /1), serum bili-
ent s XCl th tudy if they had a
mb“?: :#d’f YRRSH lgﬁ% noﬁwlbxg& ?{M O eI pieatimian &2 x ULN.

breast - f eedi ng, recent chenot herap and so forth. To
I°1°?Je el Bagienis avere graded ascpreing to the KiPSrResfoatnguretfiatus scabeatd criteria

as d&@ﬁ%ﬁyﬂgﬁl{gﬂ ? %{l}%\g&%@é d«%‘ 1‘0{1{ tgx% rsé%ly ﬁf;@é‘?g cg%%:r}qz]non such
as prcmxwtlng oewarepatiy, prtgnam:ys Ibf@shfdﬁﬂiﬁgbﬂe@ﬁﬁ bherﬁ&?ﬁ&‘é@y and38 forth. To

ein to, V\,hl h the drug binds and t
be l5giBie s Ghegliment; piieh asocion go meACreRaln hematologic ARDditioss.
receivi ng agents that are known to be highly prote| n
[010Y5ynd 7 i§ highbeprotein boundds @lasmar(ppprbximmtily 85%nig in vitro assays

vi.t o, st.udi.es
oing B BB BAAE b BBl ik b Bhes e iy o
binding ardwotrkabwhoPatentsafholate ARSI viRiagehtyth@! aré kntvilfos h1 y protein
I,.nt eragt.i on st udi eﬁ have been performed with 17-

bound tere; %C(%%t&tc RFé Tsa]s’fe%@qumgéﬁhﬂq eiolisdin the trigh. Tavitro studies
implicBEYRSTInYoREmeN &%2{ ol nﬁ PO o il tfie H%?a'i)?hélﬁ of 17-AAG. No

contra- indicatio ant UsS€ o
formaleding-druginteraction imdmﬁavdﬂeemp@fﬁﬂaemw&ﬁ 1MAAG &aldhhg%rthat are

substilledt HERBORL R inlace of Eufehrome pg 30T WWhils fets B ont:
indichtidti i th®Eoncenitaiidids OF a m@c‘lﬁ:ﬁ’t‘?&{ Witk 1% %&G?’#AA'@ WP with

contra- ceptives were not used in women
cautionn copehingtieg with dmigs thiat are alsolhaghly pratttm bbumm(e g. Naarfatinpand

c e B3R, ARl IR SRS B S g
ceptivdsrvedre adiisad &t weine 6f clﬁIdbbaﬁﬂ'ngcﬂ&mal @mbﬂ@@inrfﬁé‘ Enal No other
i on%ség% 0102 PK assessnents included t
mves%]g%tfoe% yring the enfire duration of thersmdyc(fronf 3 weeks
t d dit
befor® HRESHR: £RDRRE t?(ﬁf i %heoénd tPl ec egx?&faﬁﬁﬁg)&f nd and its

prlrrary nmetabolite were co ngtheflrst

10227 FRYAEhdn 00, BT A B o BBk 200 o

plasnmmmnoentm&bﬁi of thd pargikt cofnpotind @ncbit@??xgﬁ&rﬁetﬁ&hit@ MOk cted

pot en drug-rel ate

atient experlenced
fOIIO@RE%l%&'@ ‘ﬂfﬁ %ﬁ@ﬂ&mmt@nmly @layehand H)oBik toted number

of Pl@s"aﬁirgﬂb ;‘{?g??ﬁé ﬁff% e ﬂS v&bolgglr?ﬁa t(J(1 B'téﬂﬁ%l@t&ﬁ% Ifa

patieng 1exp¢aenc¢‘d>a pmtmanydmg-‘:esamb SAE, a&dlﬁbna@ PR WRSe collected.
I nto a vacug agbe cont ai ni ng heparl n as

Bl°°‘g?{?¥@‘é‘ ¥a e © 3t e e infasion sife psing ar indsvedling catheter
to avdid BRStiple nadiie t i at
w y:l)en di nlg gepar%%ﬁg%ﬁﬁ%@;lg%&%é a ca%? %Eé\gxmtoa
vacuugs ae antlainﬁngitbl path Eﬁwl cxm,gulahe ’]Thlelﬁildi)dl tﬁbé Wes mathal Riveral times
t -
and thé%ibe" &ng)edelt S Cvcmlmmehlavm]y % r separatlon 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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coll ection and di scarded. Plasma sanples were kept on
WORee6/118@82duri ng col l ection and centrifugati oRCTRIS26061216283

sanples were split into two cryow als prior to

S o 1 e TSI b 858 g W esion

d. PIGddYD 18O @ere(s ﬁhtdw&icr vials p888to) fréezing at —70°C.
andééﬁ{rifg?hﬁgl) assesgin%%t |ﬁrgl gged t he fg?l ovv?n tests s

Plast@h coricenirations pf L AtAAG amh #s pomaty peigbite  7dMa were @easurec? by a
t f ty, durat d
vahde%é&%ﬁ@%nﬁ?w' i nfpare ti%‘? LJW?;‘?S' (e.9.
| earance, nat f | f
1010 o B SR ﬁﬁ%ﬁesﬁkwpp' oEl) Sigief pogfiellihe

occu&@ﬁ&%ﬁsﬁ&ﬁﬁ@ﬂﬁucﬂéﬁﬁﬁnﬂeﬁ@ﬂ (H%e@e‘hﬁ‘%tdﬁtmﬁnt‘dnmtcvemﬁhty) was
gastrointestinal toxicities Itlple

comprstd t9:PK paramterra@@ eslepranss; mowe,lelmem rgf-hfe maximal plasma

conchgkfa:égl g ld (}IS? gkgo%aqalt ggeélgs{ng[n %?thﬂ‘{tl il% @h%ﬁ@u&ﬁ@hwotoﬁcity

and g&w&ammﬂm sdiBes. IQZ)\MhIttpld 1ayelome c(a]ls l(i)) sorfae eacpmssels bHIL-6R,
profiling to identi ot her  pote bi o- mar ker s

1nsu]m—1ﬂ§e EEeW chmrtrycepg}rsl&(}?-é&) & W@ehwll;f@ﬁl gxm‘g?sg_:pn i phospho-
1A HsRS0 (“t“ﬁ B ROROVIVR LR rd ) RAP LA S rg@{)ﬁﬁﬁgﬁﬁda&ufy

s prior t | rs
otheﬁphtemia]sblbahmd{m)s foﬁdlzhgismsttsnlfyodetwesgptaﬂm MMlmlls were purified
|nf usi on 7- AAG and bortez 15 ( 1 and ..
m fone Paspips (BN BAPAEIeS AEROHE o pasgting Fsio g wests g8l frgt stady

drug qﬂclﬁx?xﬁ.&?&ﬂon £8bhi8 f&!ﬁf\ﬁn%ﬂiérfbﬁﬁtlﬁﬂlfﬁdimﬂ 12 ABI and bortezomib
aspl rates based upon CD138 expression using ma}gnetl c

(DaybEadandtagieh thelend of an@mmh«or phtie bl progesssivg disaese). MM cells were

be. >95% CD138

purEHRE 18 BEuae HER IR IR Bt e MUERAE A

techAdI&8) U ArhEDbYAOR Y Rintetrid dalfs)s 0We|95% €D138* MM cells. Flow
ant1 - human | G-- 1R _nonocl onal antj body (R&D Systens,

cytometiicaaplypis gssesws IRF-1R m%ﬂnsw#qaglsmﬂ%@gﬂé\}%ﬂ%&&ﬁw
15l LI ESAORASD o RRBE iy,
ML\I)NBnmmdﬂﬂammg dnﬂgsesdvh]ﬁataqb yheantl kevels ofipsospbbtAKT KT hEsp90 and
Fp T nEroaheia) lop g nieat e BMLReee atporscarS ey and 4
hour ?(ﬂlogxgﬁﬁfﬁle‘ﬂoﬁey&ﬁfb‘%flﬁa@hgﬁs by orf 134 1 Sl F)ia@ exarRine@ebr

was ected 1nto preservative-free heparin and PBMCs
chanige ol Hsp5, Bisp%a, @od bﬂm éndiGatetbyis (Westegn &dote Hor PBMC isolation,

bloof e SOLIRR i EHrp st PR Bt B Ry e RS Eieoliaae

d R0 BB tARIgaN b YA T‘l?espeﬁé’éhf & fibitio o0 pebitétgoie firttion
ensﬁe&%]od of Li S%]gltacafg;(e)t at 200% Wol e bFood | ysat es

(evalnateé barbmsmmept P00 nrom@merﬁcugxtwasmerfomaﬁeﬂcmdmg to the

mentfiRe T idufdag > 0. Wtotp Blod 1ihicl Wk 63 BfioiRNAe hfusion, 1

4 and@% h6es |f€l!-‘dvﬁ€lg ity TV bblhofsurtcadmibeh Dagesand3DL. [(5))]Rlds]ma whole
The end-of-treatnent assessnent was conducted as

bloof §Bacaes tinmppeinp)| wakrrodected iwiq HEAA-¢RIAIBASEEES24 weeks (8

cycles). Patients were treated in the absence of
[0104} og r’ﬁwnd@f-tmasnag @smsmmawaemmblc@d as follows. The planned

treaqtcxr@gg?% L Zg 8}'0?38 Cl*aaer?ts were J‘Ieﬁg& n Hé gbgé{ﬁ&% of progresswe

disease or unacceptable treatment—ass001ated toxicities. All patients who received at least one
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study drug and discontinued treatnent for any reason
(except death) had the end of treatnent assessnent

WOR804YPHRd. The assessnent occurred up to 28 ®&F4IS2006/016283
following the Ilast receipt of 17-AAG and included a

' L hat | on. i ight and vital
s B iy 3BT B ATV o o
of tréfitratntnssdyamait pbrigrynedc Th¢ idsedsint Soodfdd up to 28 days following the

chem stry/electrolyte deternmnations, urinalysis,
last gl g AGrang el aphysisaleamipationsith dady biehtmat vital

; ver : r .
sign 0B Rantl, By Bit'of RS e L nebiifBhay, copgplation
and oprmisirpédedtiolyty detemmiastionsBidimdysis, agsessniont obtha@atient’s current

medipfliag A Bresting SHrpHl A Gst BTy b JotmoN asssmmpmie @nycloma
labor@®¥i- ¢ testsD @ResdmeReIt Sx RhtnBduliafy &fs{:zf}s rEWPAspir%t% z{nnl(&;qqtgérr Tadiographic

_Bortezom b (obtai ned comercially) was"a
staging, if 2Rpsomyiata) yverqlens athis kime dndy if 2baprekioug asseSment.ocofirred more

3 k t | ati d
N O T
10105h o BpbeA B OP R GBS AN P S Bgiered i aiesbaely ttise
week®j for DI ikl Rﬁﬂ)%f 1,00RL8AQT) BvatR S vieks aﬁ@é#ﬁéng%bégéglﬂ%ﬁﬁted

gscal ated based on observed toxicities.
mg/mh ) edainisiered as eapish@-3 Scond) injectomButiedorndibseas atministered per its

ek G5 LB R R A i s

mg/mipddsey wettrestalited Issse @A oBsdtvdd tokiciticd. TRSIAdst i@ NG e\écagate beyond

. weeks at escal ating doses (calculated nmg/m infyse
its reqppapensted dosh o singleragent therapyrinithispapulatiort.3pag/mént s

with a body surface area (BSA) greater than 2.4 n2,
[0106}0si hG-AdE Wag adwinistered intsavagouslyntwicarweelBBor® waekd (oDay 1, 4,

.. T repatcation an ] ni sty ation of 17-AAG
8 andil) o969 BlyetRS als SRR ot CAlfplEs] Bl FtsdhBopy misaes aftr
pre-ngtiication. FaPpatfeneswigh @ body-surfitd aRid (BSA) 2Rater .4 m?, dosing was
concentra- tion of 10 n‘?/gL in the vial. Drug product
calculgted uging 3 matipumBS4 ofi24§5e 1 clear glass vials with
a 20 mm finish (containing 200 ng/vial). The vials
[0107]her eThe Preparatin andpdminid@ation of NFLAAG wasassollows.UM-AAG was

. whi f e flip;ofef _white |acguered fli
cissof BPS oI P B o SRS £y e
tion ofl10 i inii,lr’hkltbx)«ihﬁan\ng?@-J 8 ildblin! 5;% i

e 4 arlts sterile ofigm Ddi@i%ﬁ?ilon vvazsmggrt?%%%%lg ﬁs‘érwals

., to 6 eI, ., .
with g2 finich (containing 20Q mghvial).obhe, vials wete cldseduritdiigmy 20 mm
TefloRk ' . aphroximat el .43

eloRE RN ey o8 Va2 o ARIATL RN I o, s
dllutedg_rﬁ prioreo adminri]stmtilpﬁwtiihlhs&lzrﬂ? N;’Iﬂ}/sSPgGﬁb dgluted drl.ég Pf]oduct to

i (.2- - hexyl ) pht hal at e adnm xture bags. Botl
6 parté %Mbﬂﬂl%ﬂ %ra%p@%ﬂsfneﬁ@ﬁd@mqmem asaptia gondjtions. Final
dilute@ g YrolicR hhd i ifielyY 44 - -
" ef il tgg? _ or&ug egg aﬁugﬁeﬁsakgﬁg%@%dé@ h%ja#&%{r%‘%sggnc} yas pre
pared githerarsing[@lass vacuuimecdritajhdrs seocmpatibld §oreP V7 ndABEHP (di (2-ethyl-
. fr i ght i : .

hexyl)%lhalta?a%)lrenadmrn?tme ba s.t B(I)tﬁ s?s(%c\elllng ?e%uire non-PVC, non-DEHP containing
administration sets and either an in-line 0.22 um filter or use of an extension set containing
such a filter. Due to the light sensitivity of 17-AAG, protection from light is advised.
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col lection units, exanples of conpatible supplies
woizeed/ude2 Baxter 1A8502 (or equival ent), usi RGTAIS2006/016283

Baxter 2C1106 or equivalent IV adm nistration set with

o1 1 EpPEpS Toubhioh s iiofts or b PRERE bikes tngRicpschpter
1A850D1(oxt aefubvalbn@)s usi@ ABAkicPRE1 m %fvﬁlehﬂw ad@niRBSA R Mvith

or pl‘efl||ed5WIth 250cc WFI . | es of conpatible
exteagion set wigh B@ésﬂnﬁ aic lelinénating Ellter (BaBter 1@8363 omeetpivalent)yn For non-

| on th urface are
PV NIt Mimi e SO P RbIR A PP g R B S e illed
withi250ec SVFIL BxAdiGlek @€ b aibty ddnfk s bass |1ﬁHI§‘c$e Bicef (25@00 WET; made
product to be added to the adm xture bag. An overf i

fron;vgglyelgﬁg)ﬂ ated to account for any loss in the
adnmi ni stration set. 10 [0110] As noted above, 17-AAG
[0108hs aBepandingomciie bady auﬁmg ash yﬂnd vhcwemge@:kdiqseffmrm&wdual patients,

the f“;sg :62 llj?: ?“%@v tr%fl?%gydﬁgegp% éltp%qarlod?%i E? gélcie\éetcr) ehe admixture

bag.PA@-ovedilCwas mdlme@tdﬁtﬁélﬁlt wg@ QSR e fisirati drPie -
Al'l patients were pre- dlcated prior to each

[o110nf USA9Rotell aBdve M¥RA AB wiRRABRiIELE 1rﬁfae€/e r}gﬁlﬁ&@@eekly for 2

regi men was used for each patient base

weeks autef gvary 3pveeakat iThe totxl slosspdadivereylis rumdeditoltbe nearest milligram.
hypersensitivity reactions and the type and severity

[o11 d)]‘ t heretyplicaionsicaimentywere @otduetedals felloves] Alf paticaiiwege pre-

t nen 7- AA The . st andard_prenedi cation
medj R ot g e 6“%‘?‘8“&&‘17 E4@ ARAPHOPIHE Presdicatiprggimen was
usedOfoPeachf[ﬁﬂ@ﬁt' Hab&Pup iﬁ& Hi’st@ry of ?B@nﬁhlt@x%fn ophor®-induce

met hyl pr edni sol one or dexa asone ?0 20
hypergensiivep refctionseandghe type tand paverity Qfﬂh@hyﬂei‘saﬁﬁﬁwtﬂmcm observed

ot ROk B B T R BRSPS b oy medica
w1thabratlﬂthellﬂ\lﬁ§?bg Th6tidindI26 £igg).d. Odhd ditkbr ¥R yHirdAdi®orde0-80 mg
ophyl axi s for ot her Crermphor(r) containin

v OB s?geu g pinutespaier tq mfesion ofi i A4 GyfChoice of
B3 LS B G0 ) 1T i
was girthmm/lesigatmfs disqyétion; bumsastsi}mlairrte fﬁiﬁwmiﬁfolﬂbﬂlbr Cremophor®-

contp iR EROEr v ascl oA GPeHaE g d'ean% comticaBiezpid tplomered i the
pat1eﬁ@1srfgceli\){n§ eéncoRlitaht drﬁﬁcﬁ{e ? ﬁgh Qt)se%} ﬁi@dﬁ?&@bég&% was to

hours prior t the In
pre—mﬁdwﬁt@ mtbrdlphenhmdmﬂ 5ﬁ)fmg Nﬁanfotﬂihe/&/&@ag ™V and eititer eethylpred-

nisoiBe 80 ey abieBion 2hime TP ok stlideaolies olrip me each 6 and

12 howrb pelut 10 thé inFhd @kﬁé&%mﬁﬁl ;
recgl ved thierap&y) on Days 1 @%ﬂrfgrg(ggﬁﬂﬁ?f#n% e 'ARAG The

choigeyofiaghistaranegnd eastiensteraid wes abie investigdtorsidiscresorr ed
as an intravenous rapid (3-5 second) bolus, followed

[0112)y 1 AhasiGsexchnid scleddatecf smdy drugsrveasens Golioven Paﬁénﬂsreﬁéived therapy
i nfusi on of 17- AAG was

on Dy} daie 0 183 ek Sseion Thempy comtstoreelsigngmi adopgistered as
an mﬁ‘h@h@ﬁs FDRES-518&0h8) Bodhsy FBloWed 39 T7OA A nhiBRterédPVia iftfavenous

initial
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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-28 WD 2006/ 119032 PCT/ US2006/ 016283 admi ni strati on,
all patients were admnistered with 17-AAG with
bortezom b, except for patients who had failed
WO/ B2 b therapy i mediately prior to studyPCais2006/016283
[0113] The initial patient cohort received bortezom b

ol 4858, s SR RISt 180 B SGHEDRG oxcop o
patleﬁtshslﬁqhtfd’thﬂ@cabcbr&lzbmﬂn thetapy immeeiately priot toasthdyemtityhe
escal ati on scheme as follows: bortezornib at a dose of

o113} O Wlfﬁﬁiaﬁiﬁkﬂleﬁt7coﬁ6@raden&ddfbﬂezcﬁﬁ1bh@Go:iﬁliﬂfm fpphY followed by
2), bortezom b at a dose of and 17- AAG at a
ety fsicng R A icase 9f 108 meted oahest 41 Subiraiengrnent

coho! %/Cg%él‘g{é ¢ esC gé(gﬁe scgﬁfﬂl%%g 8o vs;ss Qox’ﬂ% %gb %A%ﬁ&retof 1.0

mg/ifomei m; AAZ})aD("jHJidS& of d:(a01mglm350cphdsm];2)‘, boriedomihtat a ddsesef 1o mg/m®
ne 17- AA 10, 275 t
and &-AAE at 4% 05 30 @ggflﬁé&‘ E%% )l OiZ%mhﬁlﬁ ﬁén%{?z 11§; A and 17-
AAGH: PASE%E 150 m3AL? (CBHM&% %sﬁ%nslb%i a dB&]oV‘.IJ 3 iﬂyxﬁ@and 17-AAGata

pat1ents vvere assigned to each cohort.
doseif £80 wedmf (cohort Shydrortezamibl ay aldose difdr 3 mms elcetwﬁeﬁr ahgdose of

275 et 5Boe S bSegbmit Bt Fope BT 186 A 1TEARD shafongof 34

mg/ii* {COR6R ) due to drug-rel ated toxi C|ty) then the 15
next dose | evel was evaluated. |If one or nore patients

[o1 14§X pPerjs ntrs)%re m?gheﬁ tﬂ@e&:ﬁ%ﬁ&ﬁ W50 DL'TCFS%&%Qed # a cohort

I X eva epatlents two or nore of six
evallmbdad fmlaldesqaesbalaMgdmﬁlm é dvalua‘trle” is dhfinad hexp as hasiegrgceived four

had been.exceed d; Il further. .
eatRERR AR KPR NG VAP O dp e s ity then the
next MBESIeVEAMas@NEluaed 1R 8né bXmBas pAiehS eRpdht&A DI, dhdalthe cohort was

then the next dose | evel was eval uated. Once the MID

increagey f@em eiadinable padigntsi 16 e onmereel sbf eyplablapationts optared in a

cohogtae)ﬁ ? cegg I?Lh {h}éﬁg?e ol\élzl“y eveﬁ%}ll %{.eeeh &éginl fﬁfthegrzaccxiual would be at

the pte«;eust dsalezdl. imemory tHamose of thé sﬂxlpaaeras exmmhcec{ LD %]then the
ei ghteen patients, 9 were fale and

nextflopiegcl WNEVAIAE Qreedhe MER wag defjped an %ﬂdal%*ﬁhwrﬁber&f patients
werd GRG0 UV 2 i S ROD 84612 e

patle@tsawemgreatedang@onfané'@with tHi® Pyatocbhe nunber of prior 25
chenot herapy was 4 (having a range of 2 to 16). Prior

[0115]he O e aidhitden phticiRs] 9i wire nald arml Dwere femaleriTheir median age was
thal i dom de, VAD/ VdD, nel phal an, _and | enali dom(% E]
63 yearpple (having azangsof 4ite A1 ysarﬁ 810 PhgHYPIYRE 3vef 42 % overe 1gG and

28% ﬁgréél ATHfie Wédé% whgbo EH&'%J g"%ﬂ &b%eeé‘ft'fﬂgelgﬁ% h#fehumber of prior

SEaEE Was seline
chermthdsmgj' ohsif i(lavivesa tange ()f}Zn‘/o I@ Bnmramgmotlferapyéind:ludéli itjer alia bor-

tezof i el e YA ol SRpHLomIdD hs Ppgiber) Baints wih

pnoxplgirlsﬁﬁhé \4&312((57 ‘ﬁo} Tl‘Pe%inﬂfé} of %%B%%}h UGfanddult By disease was 4

I stere ortezom b (i nfused as
(22%). The mbdﬁmﬁba@melﬁd%mlmglabelmwas pid<hvingacanghofi 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/m2 of bortezomib (infused as a rapid 3-5 seconds intravenous push), and then
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_29 WD 2006/ 119032 PCT/ US2006/ 016283 adnministered a

100 ny/ n2 dose of 17-AAG (one hour intravenous
WO 2006(18908%) , twi ce weekly for every 2 out of BCTEBWE6/016283
(Days 1 and 11 of the first treatnent cycle). Patients

RIS TR0 BT8R 7:5, Eb 0 o 6 B oSy

for e et of 3 &fceRy (Dayedtan@nl of ﬂie&h’stetr&iatmenﬁmclw}as?aﬁhﬁenn@dwent a

in one patient who underwent 5 cygl.es s of treatnen
meny of 3 67Cle 91 tratmenty BLT pisA nto bR SB B8 trgs eﬁf&entsa??é the three

patleg{,s oﬁﬁrﬁhﬂ&n‘g ' s?zﬁﬁ’é&sé’é@éwaé’ F)684n bfte FéMénP%b %ﬁﬂe?rw(eﬁt@/ Rycles

atients treated is dose Tevel
of trehmers (mloé railq)a(iemmeatedzat tﬁatdosmhesel}z Gad pmewvd d.izaeas)e was

R e b B A

t 100 AAG .
01T lour THRYRAHERB SN AU 003 Sk 2fbyvers ey gtigyRrgrod with
1.0 H%H\. 'b§ BB%&O%S GRrdsERYSa RW 153dcolis hﬁl%véﬁcf@ tpuEH)eﬁ'kﬁﬁ@ﬁ admi-

atl ents under we mean of 11.3 Cycles of
mstetadeaal()ﬁang/mhloie mmﬂ-MtG (ﬂmséupuemmavcmy ntfhs;on)htvetee weekly for

everf 3 i o et b el i 7 el St PRI st o
mearPJ)f Al 3 cydled 8 afmdrt SOLE a8 hof GHserve@ e ad e khirec pitRne Of the

he three patients was a bortezom b naive patient.
mreememax aftom treatumens teimentrestléagsin MR doralbirestpatipnts (0% of all

e S P SRS o oS e B AEEMMIBBr g s

TwopaBerite thder®¥ad # 16aR8cycW iof fregtnldnt. \Gare pahsmmdelcweﬁhg sycles of
pati ent has undergone at |east 13 tre tmsn

tfeat’glélltltblf dosglvelyand; veastthen eserlafed t‘Bd"SP&?Y ALSr t%ei nﬁb@j‘ﬂe upon
whmlq%rl\?R 5 s@xq’@l ml‘ﬁlg %%ﬁ%t Whd l!lh% rdbne T01ed% 18frddfhdif %9&1&?

rapi seconds” I ntravenous push); and

o R T, P i sy .

mg/md” @Bor&ﬁoﬁlw\@ﬂ&&d(@&ysplﬁ 3851d3c&;ﬂdﬂhtrh‘haoﬁs push), tané dieme nt
cycle); with the follow ng exceptions: three,

admipipiased &30 EHAE dese @t 1T A (o BRI BO S RS Wi aveckly
for eg%?t ol 0P8 &eeks ﬁzﬁys 9Ung 1477 B RE g@f e);Avith ﬁﬁé%lf&vmg

t nent treatnment 1s sti ong
exceptionyptheecclyal iafusirns tirae wereeh6 fo 2heurp Mnﬁpaum303 305 and 306).

dentjfied th 4_h
Paticgla WAsSHARL b o A-3oTEles Py Brdtneny ot fstnett iy il ooty By 60
or m@féct:yg e Etreﬁtﬁﬁnta RBné Paicatnas RientRed With ﬁ‘@adeu‘ BéputoBRicity with a

one caused an unrel ated cause (cardiac
1.4 camplasmaisysom) in thelivera smylidosisiie the liver wad heart, eénd 8n ingrpase of

At et ol B o et AupebBE gl GRaP PO AR vas

obseRRUIif B8 patidntd. WhelofthelRoipafibiis wase bBﬁézoan mbi&2@atiént. MR was
nai ve. One patient was observed havi g% PD. Two

obsepiediie one paians ST wagokserigdiivtwo pmg} dher (ORALIERTE One Was
bon%ﬁ%%s@&&»xé‘doifeﬁ@@w A1 S e
vl SRR R IR I e A SRR 13 o

of bdrEHzHﬁﬁ@G)xfusécY\ﬁé:@raWB Xecfoﬁ&s BYaYehods lish)Odnd then administered a

150 mg/m?* dose of 17-AAG (one hour intravenous infusion), twice weekly for every 2 out of
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-30 WD 2006/ 119032 PCTI US2006/ 016283 3 weeks (Days 1

and 11 of the first treatnent cycle). Patients

underwent a nean of 4.5 cycles of treatnent (and
WO2Pe6AKIP8At is still ongoing). One patient wasPCT/US2006/016283

identified wwth a G ade 3 pancreatitis (the

2 wETR BRI g b it B eyl BB fienl §imr 4.5 cyets
of tloatnteatz (anil Irem;gieneis sgu_[dﬁga%g).m Ijtaﬁ&ﬁ[waéﬁﬂﬁftﬁ%hgﬁigﬂa Grade 3
pancy 15 (e Shesio el SR TR SRR glierved (0 have MR. OF

the @kgahs, AR WYsdortEd, [ ~rash, and infusional
reacI{i ons, andsthr on@é%y@ﬁeni a. [0121] Bl ood was

[ I.: foll.o for plas r

o2 | PRSI AR e B Bl AR L e 1.2

clevated transanfinsbg maujedsatiped, digrhiehneme, efyal gis) sdstNarddERbusional
O 10 mins and 1, 2, 4, 8 and 24 hours post

5, 15,
reactigns, a3 hrombaCyIRPERIA. nat i ent (except Patient #301)
neither the parent nor the netabolite were detectable

[0124),,  paRload ¥ias collgetash fopRR smalyais ag folloiws fernplasiBa iaekconcentration
I 1 . J nrofil.es showe .rapid

anal?e%fél:' r%geng(tgsgb%@o Jdggsrleh?ig@ﬁgn’@f%b&% H{fne %é%'lﬂ'ﬁ‘g‘r?"s@% P» 15,30
minsdridri, Ba4,i Soad¥4 hidues pest afodion. Fof dVerPGhtient PelcBiABhieM 4301)

..,Si x patients of caohorts 1 and 2 received 100
neitiey fhegpRienkes th Erclahorifa werssstcoiblectlony 4 And repeatPH cuiDay 11 of
eachwggkec}jcg.one of the six patients (patient 103) at

10.2 ng/nL. Figures 1 and 2 show the plasna

onc r gl [ 7= AAG and 1.7- AG, f.or e
ov2ior P TR bl bt AN T e 18R
much slbwsr eliminatien of the meetgbiotitd (18-26).17- AAG and 17- AG 20
were simlar for the Day 1 and Day 11 adm ni strations.

[0123 | owiingx Ipﬁfw_dt@@f doeits 11 Al 2@8ce M 15d m/MP 17-AAG. Metabolite was
end- of -i nfusi on sanple was not collected, the curves

detecipd ia tbq Z,%g@;r)samlg igtqn!q@@ Mbpgi_ents'(p@ﬁeat WO3) #4164 ng/mL. Figures
L and SRR oL AR RO Brdle el DA RC{RE n CP BT e 9 dose

levelser e anal yzed usi ng non-conpartnental nethods to
determ ne the pharnmacokinetics of 17-AAG and 17- AG

[0124)si nFolowiigitheePsthe Mnfugén, thePplaath) YRR 6f PTNANRSSI 17-AG
s sur _Marne, France). Mean patient results and

Chanp ey
were sty ar o5, thg Dayd anddpayekl nistradenst Adowingabthesfadt that on Day 11

| 7 - o 2006/ 119032, . .. .
the 01 RS E il ¢ bl fpisccdd AEEen W ottt pgiguishable
Theré was dlgo AwEbBlitel contenBasion imhe preRdosSPlasmbBnOAC. (1D &
Day) (mg) duration (h) (ng/nmL) (h) (ng/nmL*h)
[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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Cohorts 1 & 2 Mean 186 1.1 1,788 1 3,580 SD 31.01

0.28 596 0.68 1,315.38 CV% 16.67 25.13 33.33 53.49
WO3806/4903RA n 132 1 755 0.5 2,231.7 Max 215 1. 8LTAISGRE/08:283
7,248.8 Median 200 1 1,740 1 3,347.9 Cohorts 3 & 4

o

»a P =) Qo AN 109 O\JOL
veadll 204 1 \5,4B J U o, 1392 CV70

57452601+ —893
11. 09 29.93 A g@@’@ﬂ&—s?@@mwtﬁrszfﬁzglb%’fﬂl, 830 0.5

P V0] 06k CF 0 604 T TR0 (BT gRCTL AT
&49 . \Lﬁgyunrrrl'\%gfk“tan ,g.{?@ﬂr xt I®5 (i D Q?%Iml’*h)

Cohortg/l &g/ mL*h) ng/nL*h (% (1/h) Cohorts 1 & 2 Mean
Meag22 3,805 6 01gg376 SD1;|153. 35 1,147%% 05 2.4040. 078863’580

CV% 68. 18 37.79 41.89 25.96 Mn 87.9 2,380.5 2.54
D 0.13432 Max 600% 7,859.28 10. 80 §9%2043 MBO8&n 165.15515.38

CV%, 513.8 6.10 0163254 @Qshgerts 3 &0 A3/ggan 256349030 5 3674
vind, 127 S0 107 2539 G 0743 “Cmps 5 3 555016,
MaxQ. 4276 Medi adl5199 5,071.92. 8 0. 32620 -32 WD 3 7,248.8
Med?06/ 119032 Pggyj US2006/ 16283 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 4041 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 AUCyira AUC a1 AUCx¢ L,

(ID & Day) (ng/mL*h) ng/mL*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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Table 2 (Part 111) - PK Paraneters for 17-AAG Pati ent

BSA tl,2 MRT O earance Cearance --F-- (1D & Day)

() (h) (h) (1Jh) (L/h/nmR2) Cohorts 1 & 2 Mean 1.86
WO208@1130332 52 76 28.63 SD 0.31 0.97 1.06 15. 2CTIUSRT06/016283

CV% 16. 67 38.74 31.91 29.26 26.44 Mn 1.32 1.72 2.37

e 2 n s HGE 23RER AT LOPR Hiaraeiigs Jonf A v b a0

2P&gfenbl. 00 28BSA SD O. 1@,20 88 1. MR16. 84 AledrdncdM0Clearance

ot 1|22, 4% 9L 12 0F 1] 1RATE 4 o

Cohogs & Zap| e 2 (Part IV) - PK Paraneters for 17-AAG

Medtat i ent V. Vz (V&S VSS (2@& Day) 343 (1JIm2)sa(dg) T 9863
(LnR) COhorti)sh& 2 I\/E 92. 65 104 58 174. 19 93. 88
SD 5p 96. 18 49. 8P-34. 56 35 V% 43 417, 63 124451 1.57

CV%3. 01 M n 72630 34. 58 %7439 A8. B 9Max 4302076215, 2306.44
Mip349. 09 174. 55 ; Medi an 188,14 99,17 459.32 79
Cohorts 3 & 41n§e\%n 165. 387%4. 79 1}35707 80. 8%692D 49, 3873

Mapg 37 54.12 2¢ CVo 2967 29.9 HAO8B 36.2 833 56.8 42.01
Meddn 5 35.8 19. @ 2.29 2.887 55.45 28.46
Cohorts 3 & 4

Mean 1.76 240 2.89 51.00 28.94
SD 0.19 0.88 1.02 16.84 9.12
CV% 11.1 36.7 352 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 V. V. Vs Vs
(ID & Day) L) (L/m?) L) L/m®)
Cohorts 1 & 2
Mean 192.65 104.58 174.19 93.88
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 43047 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% 29.7 299 37.8 36.2
Min 56.8 31.5 35.8 19.9
Max 244.8 149.3 2219 135.3
Median 172.5 93.7 1514 84.3
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Max 244.8 149.3 221.9 135.3 Median 172.5 93.7 151.4

84.3 -33 WD 2006/ 119032 PCTI US2006/ 016283 Table 3
wOo(pew11903 - PK Paraneters for 17-AG Patient DBSEUSRME/016283
TmaXtin AUQ'ast (ID&Day) (ng/mZ) (ng/m) (h) (h)

\llg/ = II) wIIUIlb 4 n L IVl:aI J.UU 5 7 DJ.
FOE@@“@?S 8 22.5

3,478.2 SD oTablo3 @Pasbl) >—FK Batgmpters
102.p -100[ 14601 3. 7f 628.5 Mx 1Q 9 1 510 AUCL,
(ag/mL*h)

“%%%Z‘Y)ll (E%(n’a 2.9 p@@%n 100 1. h17

5066 1RRﬂ ORA

_O_h_Qﬁﬁﬂl&_Z)5122833 CV% 0. 00 45.31 32.39 20.30 71.1

n 150 237 L8 4. 58 9353 Max 15 43, 360 3 9.496 13, 72Q73.2
Mak{fledl an 150 685 1.45 5.77_ 3,080 Ta(%le 3 (Part 11) PK
D paraneters for 017- AG Pa14|1%nt Auce®3 AUCt ot &iZ4AUCeR: 3:947.1

CV% (1D & Day) o(ng/ nL*h) 788/ mL*h20%a) ( 1/ hRp9.9Cohorts 102.0
M1ng‘ S 3/9823329. 3, 707. 6 34 0. 1007!% SD 320. 7§ 690. 0 608.5
. 0139.8 995 71.9 33.4 Mn 7 803. 8
Max1.3 0.0583 M@0 1, 182. 0,510, 730. 4 2163 0. 1841.89vedi an0,592.6
Medﬂa%z 5 1,861. 40 9 0.0984g9Cohorts 3 % 4 Mean 399 4, 284g3 5
Cohorts 3 g; 41190
Mean 150 669 1.6 6.0 3,984
SD 0 303 0.5 1.2 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 150 685 145 5.77 3,080
Table 3 (Part IT) — PK Parameters for 17-AG
Patient AUCxtra AUCota AUCy L,

(ID & Day) (ng/ml.*h) ng/mL*h (%) (I/n)
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 2.2 0.0765
Max 2,604 16,323 16.0 0.1512
Median 160 3,253 5.0 0.1200
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SD 535 3,316 3.1 0.0209 CV% 178.7 77.4 56.3 17.55

Mn 46 980 2.2 0.0765 Max 2,604 16,323 16.0 0.1512

Medi an 160 3,253 5.0 0.1200 -34 WD 2006/119032

WOR880/ 1189305/ 016253 [0126] Statistical anal ysiPETAIS2006016283
data in Tables 2 and 3 show that the average ratio of

g g

AUCL A ToARE1PIAG tl AUNG),, foR thehaberd diugll BAAGghsB2.5 + 90.5%. The

wveragssembe ey DA DS AR 3 7a DR8P A 8F o oso of
100 “%ﬁdgfa %@?1%@@%%?/&2% FRtaRRk bt ESPRY/RPRse §EMSYs the
ows the to exposure for netabolite and
relatlymvz&uﬁs af thepAUGg et foemetabhkitecnd rpeteat g, Etguwcfsdmvsﬂhe total
ure ot ver n
exposy Fr ARG AP P BA R PEToro TR HIGR T lgEe 91t soal exposure
was ot 96;? strBigl P 0,487, &@nﬁm’éﬂehﬁmmmhm-ﬁfe fB@ualAmamm 4:3 +09h
cl eafance”17- AAG was 51.58 16.16 Un or 28.83
and for W-AQ: 6PRe: hV%hwrbqutal@yetgmmgmme 1ﬂ7AA€GNaﬁa$ b58 !#216 16 L/h

o2 s S Bl gy B PHATSAS s gL

98.057-€3641 i/xﬁbandm £ 1535445 628 109S85.2H @160, L/adr t ezom b
has no effect on the netabolismof 17-AAG

fo127har BREAGAROTSulA TR MRl firs{ 1OhP8dse BRbreR bbAFzoddib has no effect on
pr ot easone function showed a 37%to 50% decr ease for

the metaboldsm 6f Hbde5.| evel s tested at the end-of -i nfusion
(Figure 11). There was al so observed a induction in

Pharapepdwnsimicdadlysisduct i on in AKT | evels in plasma cells
(CD138+) (Figure 12). AKT is a signaling protein that

[0128] S uBvalagtidnadf q;dotéasonpefhmtwncshbtvsd 087 %hte s dRadast/frihe 4

ME TR R N T
apopt%?i% ShY RuPidih AT 2RRRLAD Sl cellRtD £33 (Iﬁ?ﬁr@g%i \NAET is a

cell death). 20 [0129] Anfti-nyel oma activi
signatibg pmt@nl thatisoprregulatedin myielamaeedls oo tieRagR PK intracellular

f t 7
pathig g B e AL indefidan. Mgt rihorid porential
is obdelveds ﬂ&l@ﬁ&gtﬂsis'& thit@é@@%ro@%hm@aﬁceﬂ(&aﬂhad the prior
treatnments of VAD, nel phal an-corticosteroid weekly,

[o1 29?”0' ¥AR-h 18195"9&{{%"% Wstied hﬁﬂ»drﬁéemnii@ﬁiﬂze aan B @26mib-

ogreSS|on was obsServed for al 25 these previous
refracttowalamts.sPatRatﬂ 2011 205 B0V ané BQ%meremhservesl &9 kayegeductions of

ttment resuldt'Hm% in an MR Figure 7 and Table 4
VaﬂO%BW?’FFemPE%‘HW f serum M spi ke, total IgA and

[o1 30l]Jr ! %atient 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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protein. -35 WD 2006/ 119032 PCT/ US2006/ 016253 Table 4

- Patient 201 Serum and Urine Protein Readi ngs Stage
wOoRpEpitke2Total g A Urine MProtein (g/dL) (RGT¥S}006/016283

(mg(24 h) Baseline 3.94 6,620 97.2 Post Cycle 1 4.57

- ) - - W EAVELY) Cyrcte—3
3.06 4, 55%2“?}6 ipagta“@ﬁ%é E&ﬂén gid {jng ProssmyRegtiings =

2.73 4,000 O] Postuylee 6 267 3r&@0igs Pos| QyshéMprotein
3. 0 [0131] Pag/zent 204 had t ' t t
[ ] UQE? a ndeh%{@)l or ea n’@{qg@; h)

of AND and \/al ~cada/ [ Thal il dam Pat i ant
A4 ) LAALS CATTU Vo AT T T TTCAT A T CATC = TTU

= =TT

i 7

Basdlime undegone at | ea394six cycl es 0f6,630cat nent , 97.2
r l[fing in a MR Fikgure 8 and T 5 show t he

POStrcg%Eec{i on of serum N gpi ke and tot Z;I&’fogG in Pati entéo'2

PostAD¢le > Table 5 - Pa3.gent 204 SerumSFF#t ei n Readi ngs 0

age, M Spi ke (g/d otal Ig G ( 5’%)) Basel i ne 1. 68
POS@,Y&&? Post Cycle ?-9&54 2, 050 Pog?" cle 2 1.31 1, 700
Postldgle £ycle 3 1.26 12620 Post Cycle HWDL.24 1,770 0

[0132] Patient 307 had the prior treatnents of VAD,
Post&sY6l503i de/ cyt oxan, 4 erferon, Thd&9%oni de(r), and O

Postkzgyclee@om b/ Doxi | / Thggy domi de(r). Patggnt 307 under wept
at” | east eight «cycles of treatnment. Figure 9 shows

L n |

PostiGysleBduct i on of sedm M spi ke in PalNDent 307. to O

Treatnment tor Patient 307 resulted In a nCR [ 0133]
Patient 308 had the prior treatnents of dexanethasone
[013ANd Tialeh Sl i@ he ﬁﬁoﬂl%ﬁm&{@ﬁqp%nd%éaaemo%ﬁﬂrhandmde@
underwent at |east” eight cycles of treatnment. Figure
Patieh® 284 bassunde pener at drastt siocycdds of dreatmevit, gpsutengimch MR, fégure 8 and

tejn

Tabl R 80 he el R A8t 0Bl S5 R0 O pRELI 50 308

Table 5 — Patient 204 Serum Protein Readings

Stage M-Spike (g/dL) Total Ig G (mg/mL)
Baseline 1.68 2,460
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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-36 WD 2006/ 119032 PCT/ US2006/ 016283 [01341 Al t hough

the present i nvention has been described in detail

Wi reference to specific enbodi nents, those of
WOSZQ?qu(?:!H the art will recognize that nodifi cRCTAFE0EE6283

i mprovenents are within the scope and spirit of the

[o134ve nNtHBu%h-EHc? pleRYR 'i‘ﬁ\}eﬁﬂoﬁ] ﬁ%(é n ﬁ@é’c‘fpb@ﬁ ﬁ'ﬁl&ﬁ? %?}2@%@%6 to

way of ten descri tion, ose O
speaifii¢ ¢mbedimgniszthosehefiskilhia the annwﬂh récognize thab enogifémationeahd

imp{eRplgarcit @S&hee%ﬁgaﬂﬁ”t G Y nBhde e RYPIGAR tagee now
beed A%e}g%gér?s w;xtv@% ?i Wﬁt{égz%%%s@ié?ﬁ& @1{'& laﬁslntgg% ﬁfe%gtlcﬁﬁl rebOPBA that the

mvegg@lee}n @Mmctmém a vauigsy of embedimeatsand g tlmefomme?éesmpnon are

t fr t "
for e SEulldlbn i nBERR AR Bl En R, ' 20 s
RefSlndl (2000) US 6, 083,903 [0138] Adams et at (2001)
Relerenees; 97 217 BL  [0139] Adans et at (2003) US

[013§,°] Aﬁﬁgarﬁet ﬁé%tﬁda%@ ?S@%é@ﬁ?@@d&gﬁ “The

strudt@b4Z oo B ¥ A TPagd c@dl?lefc&ﬁ%ﬁ tel nd%ﬁﬂﬁéné:’éi% eption.”
7:2076- 2084, "Destabilization of Steroid Receptors by

[013&1‘3"3‘t gﬁﬁﬁé‘ tFZ{lg(g%é)I?@S'@'SGQEEQ Drugs: A

I ndependent roac Hor monal Ther apy of
f°13§f SShgfiliny ?8@@%5)?2%??' et al. (2008) 3. Qin.
[013 h;?:ﬁ%aé#ﬁ;ﬁ@@&ﬁggw%ﬁﬁ | Pharnmacoki netic and
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is administered tw ce wegklypj@®r at least two weeks.
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(MM) tiher subgect irc adddyofeduch dtdatngent,0senysiisigs ther siéLas edMinistering to said
subject theinkédi @imean andlo d}ﬁthﬂlhﬁja edplehterd da¥d @t@{) Qi MerRdSLHRfapeutic benefit
is obtainédAAG or a prodrug of 17-AAG that results in an
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3. thRMNsd oBORinn Y/ %ereﬁl%acﬂ_g&h%ge 8f 1A Ay in tﬁ‘@xeaﬁu L Br $u8150 to
about r eq%l/ﬁﬁcy su %lﬁg%mﬁm %& Pf §X @%a ?H%k@fl Sﬂ?ﬁ\e at 1'7 AG.

0. cla 7,. wherein said
5 ussp? gl 1nA%‘Gn}i§re &?P é)? 1n1]§te:r gl%weekefy for at least two
eeks frequency such that the C of 17-AAGis greater than
1,300 but does not exceed 9,600 ng/nm.. 12. The use of
clihgi use PE claiarbiwhesein gaidatose of adiinisteed Swiae weekist for atlleast two
weeks it a thrgeaveskarediod 10 frequency such that the Cmax of
17-AAG is greater than 1,800 but does not exceed 9, 600
6. Miendse df3claids S, Ahetei hﬁﬂﬁﬂ@c@élds%"ﬂ tr&ARBRASAL| d¥hinistered to the
subjectC WHBFeirS bath c"}/cteh@tf PENBH bt 56§ beedid \ﬂSsed?ﬁﬁe&Eeer tw1ce weekly

for at 1QPRRAFEIE ﬁQmIQé{Ngék a therapeutl cal
T gse of 171AG or g‘gﬂ)dg of 17-AG that results |n

7~ doselntheraneof a

7. e il °f50ﬂ§°w§ S mpriing s et el dose of a

proteas |1 QLT anflgrt STAPCSHLE qtlﬁe gogedg‘ lgczﬁpAprprrgéggd@g of 17-AAG
that re: 8 in an AUCtotal of 17-AAG per dose in the range of about 2,300 to about 19,000

ng/mL*h for the manufacture of a medicament for treating MM in a subject in need of such
treatment, comprising the step of administering to said subject the medicament.

8. The use of claim 7, wherein said dose of 17-AAG is administered at a rate and
frequency such that the Cppax of 17-AAG does not exceed 9,600 ng/mL.
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treatnment, conprising the stqep of advrri nistering to
bj ect the nmedi canent. 14. The use
wozog\ﬂg?geqig sai d dose of 17-AG is adm nister egs a'l?b%ﬁd'ﬁs 6283
and frequency such that the C ,,ax of 17-AAG does not
exceed 1,400 ng/nL. 15. The use of cl ai m 13, vvherei n

9. Sﬁledusgogfe clgtm ]77 G ' 3 S%l ose datr% an € t a rate and
é‘ framigiered; o, a rate an
ffequetﬁé(gﬁ%%y 51}5% ‘ﬁg’ Eigls é@t%gf eréel nt sai d

dose of 17-AG is adm nistered at a rate and frequency
10.  dihenusenedt clame Soveierdn saif dose ofs 1 gAY dp admaristersd at a rate and

frequengy/sith thatrthe The. efsld-AAGois graater Zhanmh83igimEai d dose of

17-AG is adm nistered at a rate and frequency such
11. tThetusehef Qaimx 7ofwhkreidAGid Sosgr fal BAAG A aldAnibigteddsies rate and
frequertt suel G Cthd CFQ00f 23 AWIG L grehbor thite 11390 Wik dokahdt dxloeed 9,600

ng/mLwherein said dose of 17-AGis adm ni stered at a rate
and frequency such that the Crax of 17-AAG i s greater

12. t’ﬁl 3%3&- EH‘nQ epe% S ?&C@?sgngf’cg’?%@ qg r]ctit'lmlr:tligtere%fs’aet a rate and
vy ARy TIPS oL g gy roced 0600

ng/mLi hhibitor and a therapeutical ly effective dose of

17- AAG a prodrug of 17-AAG  17-AG _ or a prodrug of
13.  Upg ofi@rhapencatigalxomppsitior gowpusieg 8 sherapruficsliytrifective dose of a
proteaspawuhhibitpnand & dhrdsapesticallyGffactive dbself KAGGand a preds@ pérl 7-AG
that reghdtseini an ARKE 4.a0f1¢7KG pebdose B BROrahge ababidut38000about 17,000
ng/mL¥tgforithidmbifatthee o mkadicitie® fof traatipdVIBA A kuljedt in need of such

treatménk, @8iphiginiyhhe dt&p 6f RbhBetink fo S8ESutéct BitGHeditARdmENT |
conpri si ng t he ‘st ep of adm ni st er| ng to sal d subj ect

14. t’['?t% u hﬁ %XJ& sg-laed ?f' Madd glt%gi edtna rate and
ﬁeque&?og @1%@?18 PAG i §‘ égirr‘fo r?igs te‘%@ OA‘A & and
5. T e A ST S S OB e
frequengcy suehythat tlr9§mgqfrtL7 ALG is grratey dhandrOaganka 19, wherein

said dose of 17-AAG a prodrug of 17-AAG 17-AG or
16. Ieausprafdelaign db, Wherdh issidadbsienofst 2ACH inndministered aatch rate and
frequerfcy eqetethatythe Oqh dfHatA Alies greater tanRBOARGELS greater

than 1,300 ng/nL or the Crax of 17-AGis greater than
17. 4@ tibg/ dclaif? 13T Rekee sBl @dsi dp 2Aagvie ﬁ&hﬂnﬁé’ﬂeg A5 fate and
frequerley SHIRASHECL, 3 13-ARLPisANYAEL BHICIAY Pﬁ;{la B2 cbd 1,400

IS greater than 1,

ng/mL. of 17-AGis greater t han 230 ng/rrt_ 15 23. The use of
aim19, wherein saldd rodru of
18 heak Of'le}a 1 hespin, sty SRge AT L7 AGIS SUBTHRS ot and

frequengy Sawtl dhat %r dox O Ud Gs@caretq%rathamh@(bhﬁ&d@ffs not-exgesd 1,400

ng/mL; g
19.  Use of a pharamaceutical composition comprising 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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greater than 1,300 but does not exceed 9,600 ng/ni oo T

the Chrax of 17-AGis greater than 140 but does not
51,400 ng/nL. 24. The use of claim?2 '
Wo 2088/135%2 éau&%?%ﬂwss

ose is admnistered at a rate and fr
20 that the Crax of 17-AAG is greater than 1,800 but
does not exceed 9 600 ng/ mL or the Crmx of 17 AGis

17- Athli'l a tesul&stslrr]lan S bUtﬁ,g EA?Ag ]i)etrl ge in the range of
gbout : (ﬁgg/ ogﬁ} a f.cggqel ganaqnt dor treating MM
n asu 1@5@ %uﬁ fispimsnt, zsﬁalpasma dheapieued %dmlpgste@pgé@sald gubject the
medicaand of 17- AAG or a prodr ug of 17-AAG that results in

a Terminal T112 of 17-AAG in the range of 1.6 h to 5.6
20.  HIHearse bfielaimn Of whereinesanf ddb ofl 1 A Ganpridrigsf 17-aalG, Ng-AG, or
a prodMyg ofhl BASUS) eidtinisterdiesita fite and reliticY ¥BEH that HEOC),510TA 7-AAG

does nbt&cedden60l ng/ad orth& €L | lo'ﬁQWIA(G 38ésthot uRieRa 1 4008 g/mL.
medi canent. 26. The use of claim 25, vvherel n sali d dose

]u%e'g‘f‘ fnusgldo osgfz)fM ésy Ito%i or
a prod%@?é@% Agg;ﬁ; %g dé ejﬁncwh jathe ri? 0(; 1177:fG is
i LA g napiloy g

greater 1% %rﬁﬁtrer gﬁaﬂ

therapeut| cally effectlve dose of a 30 proteasone

Tsi use 106 clam R Ta wheesim paid doseis| administesed stea tigsandofrequency such

that thq.@maﬁ\@f &7-AA Gringreatgr than 1,800@g/mh at thedSuk 0617-AGais greater than 230
ng/mLTerminal T1 of 17-AGin the range of 3.7 hto 9.1 h

for the manufacture of a nedicanent for treating MV
23. iTheaiss UbLlafh 10 'whaes safd cﬁisebfuwa&ayew rodﬁ@Wl'?SAAg} UBeAG, or
a prodi@g®F 19fAG3a4 AR inS 6ol B0a I‘aﬁeﬁﬁd -AAG is

greater't #h y\ﬂ)@b ddebhdt e;xcg&l V\% 61& i gz ngr ?er than 140
d & of '17-AG
butdoggq}%tg&%e@ 4§éﬁg@resul tgrlen anal AUGo , gf 17- AG per

se |n ran of, ab t 800 tq about 17,000
A, S0 SO0 0 BB T 000
that the. Pif é?ﬁg‘\ iy grants @a@ il SAP byt @ges et pXcecdB680 pg/ml osthe Crax of
17-AGgs srteéf&étmﬁ”zﬁﬂ nek byt dogsinet axkeqdahbQt ng/mill.y ef fecti ve

dose of 17-AAG or a prodrug of 17-AAG that results in
25.  AJdoif aphaamadeical danipositionzompriding AAkerapeutibslly effi@evetiose of a
proteasbfnelinliibitérddla therapéutieallyreffiestias useofaf7- AAMRSH LBBA JFAT-AAG
that result§ @t 4 MernMihll T\ ,dF 3 A £Gtin ki A %doiof 6 ﬁl{S . 6 l'i ﬁﬁ'ttﬂ@ﬂfanufacture of
a medl&i?ﬁ@{t 'f&ﬂ tRGtih PR 1%% é%li)_]e%gm I{He éngé{hg step of

e o a| m n
admlmcf né‘ﬁ‘) Wtor a pro ?lﬁg of 17 AAG results in 10

0121 VE[ r@ gl%r dos ]j A@f? o anogirugi 1a7bAAG results in
an AU m‘ﬁgé Peraqlose mgecﬂf b1 tﬁg‘lbam 19,000 ng/mL*h.
therapeutically effective dose of a proteasone
27.  Usaioba pbarapagdeudicaleomposition cainpyisie g féldrapeatidalyeefbedctive dose of a
proteaspie AAlBbiior andpa dlekraggputiCalli7effodve bse of EBMG or hiprédrug of 17-AG
that resGltear aTeenindl Ti4-ofAGAG it the riaggeds 307 h 1391 9 tHe/ MarthFhicture of a
medicatritat ForNtdatRg MM iafa subjdet FEHécdod®Rkch ftiRhtnidn® WSW #hB step of
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35.  The use 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 use of claim 1, wherein said proteasome inhibitor is a peptide aldehyde.
37.  Theuse of claim 1, wherein said peptide aldehyde is a peptide boronate.
38. The use of claim 37, wherein said peptide boronate is a dipeptide boronic acid.

39.  The use of claim 38, wherein said dipeptide boronic acid is bortezomib.
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40.  The use of claim 1, wherein said administering step results in an induction of HSP70
in peripheral blood mononuclear cells of said subject.

41.  The use of claim 40, wherein said induction of HSP70 is observable one day after said
administering step.

42.  The use 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 use of claim 42, wherein said increase of apoptosis of CD138" cells is observable
four hours after said administering step.

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

45.  The use of claim 44, wherein said decrease of total AKT is observable four hours after
said admnistering step.
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