10

15

20

25

30

METHOD OF TREATI NG BREAST CANCER USI NG 17- AAG or 17-AG
OR A PRODRUG CF EI THER I N COVBI NATION W TH A HER2
woOlghi7BETBR TECHNI CAL FI ELD OF THE | NVENTI ON [ 0@01jusdvic®40139

invention relates to a nethod of treating breast
d\dﬁwon@ngEmluG BREASTD CANCERHS NGy gehAGnam|/&-AS OR A

(17 PROORS o RS ConiRR OR RETO BB N oR

HER2 i nhi bitor. BACKGROUND OF THE | NVENTI ON [ 0002]

cerrs, ot ne TBCERICAL RN B TBERVENER yeatne 1

wonen worl dwi de. Most breast cancers begin in the
[Q0811 st R mvepidon 15itende @gneéhod %tma@gg Breagtirangsy dgag 17-

or gans
o PR e o e n T 8P AR (b Oarr D' Phe
danbﬂhbaygﬁldaymnnycmtéﬂkﬁ,(}); ot apmdfugmsf mthmymmntﬂnnatmdmm a HER2
lﬁp ra- or infraclavicular nodes. [0003] Therapies for

Y&t cancer include surgery, radiation therapy, and
chenot her apy. Chenntherapépﬁaents i ncl.ude doxorubicin

(Adri anyci n(r)) BAGKGESHS ri IdeE INYEBN AR ) )

epi rubicin (Ellence(r)), gentitabine (Genear(r)

[0pP2jor el Bica® caneste rbalr@(ant) thmop axi$ing fvel mEmeany Qerlgs) is the second
le%ﬁ%gtc%éﬁ Of(CL %%(r)tde%r ur )S\%?mgna%gﬁdwg@adgl lolt%st( gzls‘c)gﬁi(cer)s)begm in the

I num conpl e

célﬁsﬁh@cﬂhﬁ&h@duct@&ﬂ@ﬁlﬁbﬁ@f thy braktaThé Scer dau@p@ud &@kdastasize) to
and trastuzumab (Herceptin(r)). Conbination treatnents

othgnorzanyWa dae Yy BEHEphAIG weTelsh biptislly dheliary lymph nodes,
|
il AL ﬂ%ﬂ%ﬂﬁfs’r upr- orinfraclavieylarnodes. - ey

B9 S 6L OBRRSBAATLR iy myipchggo o ot

r@@l Cu&hetherapy @k@ﬁh@&]ﬂhﬁﬁbﬂ&u&ﬁﬁ)(z&dnamycm@) cyclophospha:rmde
docetaxel/doxorub|0|n/cyclophosphanlde (TAC
(egern®s epirbicn (B8, semeizhiog (Gaopay®), é(ﬁwszi@ne (Navelbine®),

p‘{l(gct:%}& E ﬁG)(@ %g(%ét%(r@g tagirént v& J%W%@esﬁogen eufné complex
deigske.as cmlalamx pdcecarlaopdatin)) estepnsrcbnt/mb[a@tﬁl&élﬂummacﬂf amiotrastuzu-
of t e drugs have serious side eff S or her
b (HREpOID, G RarBdreel RS HRbq e cyrloghwhpmgle Metho-
tr@;@éﬂé’ﬁﬁmo\d%lt((m@) M&ﬂa&%%ommwcyk%ﬁ@s andideh@nggsAc),
in the menstrual "cycle. These drugs may also cause a

d@enfubm@/qynlomhmpéarmd@dACdeCvaboma@mmubheﬂﬂu@humﬂ (CEF),
e%fub T cy&gphﬁp trr%'dg %I*?C)( @8 ce%axe%dgiofr\fﬂlngﬁl/ctylcﬁphospkxamu% (IT%C)
doxorubicin followed by CMF (A—CMF), and AC followed by paclitaxel (AC—T).
Chemotherapy can include hormonal treatment with an estrogen blockers such as

tamoxifen and fulvestrant.

[0004] Most if not all of these drugs have serious side effects or other limitations.
Their use may cause loss of appetite, nausea, vomiting, mouth sores, hair loss, and
changes in the menstrual cycle. These drugs may also cause a decline in white blood
cells (increasing the risk of infection), platelets (causing difficulties related to blood
clotting), and red blood cells (leading to fatigue and anemia). Doxorubicin and epirubicin

may cause heart damage. Trastuzumab patients who experience a remission of the cancer
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clotting), and red blood cells (leading to fatigue and
anem a). Doxorubicin and epirubicin may cause heart
Wdamavg)eszszfr astuzumab patients who experi ence aPCT/US2006/040139

ssion of the cancersuffer a high risk of rel apse

SB gl ]E“BEWSEPS EPL'HE&R |0ﬁ@e ‘ﬂleaétPB sakigtrastunmhaHotmesd freatment
. i.ncr e t he

T seElrﬁg eﬂr)1130rre frlé)g cancer yalhg%gste t%?(ESk %ﬁ%ldome ancer and

sfrukc; esd fdvedtranbiyag aaise ggavltestinh s picths, HeARIcAE BHack pain,
9 dﬁche back igal n, vasodilation, pharyngitis, and

teu, pharygeills, andonep! Heedii&e none of the existing

t herapies for breast cancer offer a significant
[09pknt | Becausg nepel afdlg @:@stmﬁ@eramps fom@raastscaase offfer a migstficant

PORhLETEe Ll IR 15 B0 LG ol PG drrev St
uhdearwap it thatip rdsefdh dabbrAaicIRnd chﬁl@il defitebs tHtdhghout the world to find
ff| caci ous [0006] A variety of conpounds are
At (At sy efficpeiots. gat ed for use in the treat nent
of breast cancer. One such conpound is

[0.9‘?6]al | yh apiipiy-of Pompainds exeyayetettinhemng |1Ilve$tigafedﬁﬁh6‘hse in the treat-
|
P%ﬂrg%% £ %{C% yggggq%lhy ?gxﬁfﬁ%g% C‘lg A SO gesldglamycm

(QQFAAS}ydeBpﬂopnaﬂa@} @nandsphnyuad, 4! soﬁfeﬁﬁié@ Ereferred to as 17-allyl-
algel dananycin (Sasaki et at 198123 which in turn is
YER)- éZnWﬂ%@SG&HWB@@ ¢ peplog ofthe oatural pedvugsgelda-

RRL 3602. .
An%‘?‘ﬁggﬁ%‘gﬁﬁ? ab G5 PR SARIH Burk 3 o BRAEIERY Suliie 260G pcing
otgilmam, ﬂ@hlaiwepmbmasylg@ abaoproyscian. ¢eldahudSRRT. 3602C Anbher
humanf{%od by netahol i sm of 17- AAG
RIRATY aclV el Gy O PP e | 128 8nerd  aethpyyeeldanamycin
(‘c Iﬂ@ﬁ(@’ﬁ)abvhﬁ:\hﬁ'é Bﬁﬁl‘uéeJ QR Qsh Iﬂetfa%fsﬁ% £ Bt /é%(} (Egorin et

Qﬁﬁ? Wi | e gel dananycin and 1ts "anal ogs have
als 1 9 e d 71440 e hise by made by thengiaalcynthasje fitom gaidatﬂamﬂ:&@(&asakl et

ol S0y ARG Eh it s e P s Pt RR ety hasant-

cdneﬁmgaﬁt@ H01RA 900§ (AN] $aseldnRe 8l 1988 -ScERkI@03 Y Gintr Lth‘?017d95a and
- AAG and gel dananycin are believed to act by bi nding

1%9éba§ﬂm|“hﬁ4 i 1999 none ohdemias peert appseredshnariti-cancer use.
rrotein-90 ("Hsp90") (Schulte and Neckers, 1998).

Hsp90 acts as chaperone for the{j\\or mal processi ng -j\
especially th rect folding - ny
Zclient protelgs )'\m.;md is found ing NHz

cel lularprotéins
al | manmmalyan ee | s. Stres YD OXd heat, e A
i nMbaceSg Semeball f ol tebpcrgase NidD i tls exp,@gssmn

Ther e [exi @ othr stress- nd@kd pr Ot ei ns. OH

In canceé
ption of the

er{?ct on bet ween MeO HoN

17-AAG Geldanamycin 17-AG

[0007] 17-AAG and geldanamycin are believed to act by binding to and inhibiting the
activity of heat shock protein-90 (“Hsp90”) (Schulte and Neckers, 1998). Hsp90 acts as a

chaperone for the normal processing — especially the correct folding — of many cellular
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Hsp90 and its client proteins, such as erbB2, steroid
receptors, raf-1, cdk4, and Akt. For exanple, exposure
WOQIH53BEG results in depl etion of erbB2 and PCT/US2006/040139

destabilization of Raf-1 and mutant p53 in SKBr3
meteins (“cligpigupteins!’) andisfnmdtie al mannediearcs]ls. 83083 (hypoxia, heat,

PrdhdeR s erdl Bl SO s HBrebon) TR S ARARE o685 -
piloheins (c&ngﬂiapénoﬁes),osfucﬁaﬁ hédat aR6t] (21804) 701(“@’970”3 7\@iﬂch also play a role

el ﬁﬁoma cells (Burger etal. depl eti on of
iggfllufar respapse to ahd resorpryArqm s&efSon adenocar ci noma cel | s

éHost ein et al. 2001), down-regul ati on of
[9998} ac el qanesr cells, Hapho aﬁ@bltomkﬁdqdpdh%uptmrmfdhe aderadtionrbetween

I-féﬁﬁé\%ﬁd g%gﬁ?p eédfrl A 81:%% tlbﬁf S%ﬁ%g r%ch s S%P@E%Paﬁldgkt For

exﬁmj)len@(pﬁaﬁé & 1TAAG réMJIt@mVuépI&lbﬁ Be erBBZ(aﬁH%@Qcaﬁﬁga‘uon of Raf-1
Shaplro 2002 and depletion of erbB 1 and erb

apd gitant p33 | %]@1‘311% C@N@D‘}@ﬁ (eehulfe ang DOkers, []@Gaﬂ]depletlon of

S50y B )0 AV 9BL 2580 S35 gy

dehﬂfdgLMtron FRafA0HA, ermmi I}ZIEBIHJIFLUﬁﬁaﬁmé‘B@E?(Burger et al.

as 17- AAG for .the treatnent o
zpr‘ﬂ‘pt 35)‘??:‘ iﬁéﬁﬁ éi t.eandBikl/d ingplem adgngeatpingsitsicHa (Haestein e
al2001)2d Rt QRATAIR of M RElR4D B(lfr Gl ICvfsif%)'éoJﬁlQ]g é‘gﬁ) ]é%iuctlon of

Because of the activity o relati
Aéihlﬂméseha@twy@y bt leitregnin wolkid (\Nadlmanapaih en@n2e0 1y, M(ﬂadatlon of cdk4,

cancer ce clinical
‘T esci c%%flg? £ lﬁ%%anﬁ@ra?eltl}ﬁf’vé@ W’E‘gtygfe ﬁ@c& 1208 aad Shapiro3002), and
depittionCAnEs1 AgEAHLBY Nevd TR NSdL@&él@'(N%ﬁ}ral &-a1P0Rp).t hese
various trials, the Cancer Therapy Ev uat| on Program

[00891EP) JehnsoherNat 4013 P&aRCES hlcgt?&rfsts{é%l ‘f{}i‘%ﬂ%g filed Apr.

t hese Phase 2 dose/’schedul e egl nens

26120689 aanl@Md@/ZﬁQ ﬂh'g AgerZGs 8006, dlsukisetheofse bﬁﬁyp%.lmhﬂﬁters such
as?%ﬁ%é%@& tlr?a&j g;t?le %{Xﬁg’é’% gsc,: éé@%%t;n%rlg %ombma’uon

w&HmthsdseﬁﬁdnlﬁBﬁ&, ?es?&fﬁ KelgONnt i nuous| y or with a rest
or break, and 300 ng/n2 once a week for 3 weeks out of

[Omwekgecﬂﬁé BF iR dRfivivbs PHAAG Fohit&a Ito félr t)@d gnd otﬁélw%ﬁ?ms

exclusively wth pati'ents having soli
inyqlvathin Cg@ﬁg?r’@lilﬁ Wl@ h@W@tﬁSiSlOrﬁmrE:dr olisya mahber(df iclihicy] ianektigators
in

LS SR ERE O (b EREEG bk it s o
thmtuaanwmmg:me\@@cém}&%y@uamaubﬂ Pro"gr&ﬁx(émw b¥the National

The starting dose was ny/
C9é1§ tate fP@@@e@ﬁb?%ﬁh@e Rhpger? @pmﬁﬁhadulﬂ lﬁgilnmﬂalf@tfudheremdy

) d
o AR\ SR SO L T
adm1@aiefaddme vpeektyefor Staungf 3 ineelts, d5GRRAR> adhinfter¥bsd? a week

cobft nuouslty or with a rest or break, and 300 mg/m? once a week for 3 weeks out of 4

weeks. Results of various clinical trials — almost exclusively with patients having solid

tumors — with 17-AAG generally showed limited clinical activity and are summarized

below:

(@  APhase 1 trial in adult patients with solid tumors was conducted in which patients
received 17-AAG daily for 5 days every 3 weeks. The starting dose was 10 mg/m?

and was escalated to 56 mg/m?, with a maximum tolerated dose (“MTD”) and
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(cper f arpmask Piidlaf &7-AX@iwWas dofdueadtinhidyr

were treated at doses up to 110 ng/ m2 on the sane
schedul e. No objective tunor responses were observed.

woOurerios3moese |imting reversi bl e hepat ot oxi ci t pCTHUS2006/040139

protocol was further anmended to dose patients on a

twi caespmareydeddhatpd dossvisfipedasimgedk The protacelwas amended to

dose L Der aj.l v.doses of 40 and 56.

my/ me%f;]gé?pé@ég ggy‘él,ﬂ? e pé%‘lﬁ%leglésh%glé\c’)e%giésﬁ?ﬁ’ea?é%n@“g\}%P%tlents
1, 860#6 Greatnd a3 ob@Duplto3M0 B’ rorshe sime/hydul&ENo objective tumor
patients treated at 56 /' m 2 average AUC val ues f]or

17- AABEPIHRFS F7Er N W@-.@}qg tredogp ymstimExevengible hepatotoxicity, the
resp bval ek t

opaap Vel vas (M ARh RGPS dofe Hibn B Ffloc Ry sohpgui every
and 3thed wetktartihg at e slpexof 4A0ahy/m’gred di. Valdatlg doess@f 28 and 56
and 203 L/ m52 reﬁgect ively (Gemet al. 2005; WIson

et aMEBHEA> A9y, the Reak Rlagamepneraizaions Wereal,S6¢H60and s

with | j i 7- on a_dail

W S R LT
g/ mvaluesifis d 7} AAGtandd 7t AGivedré 698 €358 hivBsh, PREEIHVER), and

pai n, nause d a) were observed but dose
esca Ia}i‘?r?%‘?@agn%e%f ?H E‘P srefRGcEvVelynt leaiaaers Mt/ 1AL BeanddFeA G
reachege 197 .80 /199 I%E%écﬁg%ly,?eﬁﬁl SENREWeSe 93 anc}(?.(})/B L/m?,

nodi fications were I nplenented’to allow tw ce wee
dosi mpedtivelyHE@ra0 engl. 30Q5; Wdsonl eve200he Xy was 1.5

dt I Cmax was. 2,700 nM_. Simlarly, for
S Ia RGeobed B s BB Vil e {ameeCovid Thersgonciing T1-AAG

Pl as o8 a@ailg e Btchddulg kG aRs 8skeldT8SR /AL t i2e
el T LT 00 | e Btk NS RGP AP 50 ORI U Re

xeno§Fatng tepigiies (tapetits, ebdeminal pai0@edes, dyspnes) Rreas ebstrved but

tri f 17 d j. ' tients wt
v abe el BRI Eleonliucf YL R Sor St 7o
ever mgAntidek Fusheraloss suhiciilg ntbdskcadbnslerdBhPlotaend B aBlow twice

reco ded .Phase. 2 dose of 295 [/ m 2. Dose
oo caP ST ASSIPE i iBeiS Y TiEan dese 19w thfatias, 1 5 howiao the plasma

nausea ang Vaw Ianfﬁnﬁﬁg ol y’_‘&éf'ﬁ%qg Gas é}HStﬂq?]msg%f({iethﬁlggax was

gr ade 3 fati gue were obServed oSl ng “sche
amen@@tinivlo Plakine wonbesiratiprs ek ceeded thiobyndeded & @hieveicell kill (10-500

ever .weeks and. twi ce weekly for 2 out of every 3

e ok R B Y 6 S s iy st BN vs

(vol ume of distribution) for 17-AAG msﬂagﬁl?tixﬁﬁ’f%@a?‘hegs"ﬁd
cent EIoTE WAESAreried tecklyofosd ogt of dvery 4 Weelert i staetiag dose of 10

E;) Ep@gérﬁ'? g{it}&&gecgc%&'ﬁ%%_ﬁﬁgfageef IR § 265 mZg/nlié.l])oasg slalations
reached a dose of 395 mg/m?, at which nausea and vomiting secondary to
pancreatitis and grade 3 fatigue were observed. The dosing schedule was amended
to allow dosing twice weekly for 3 out of every 4 weeks and twice weekly for 2
out of every 3 weeks. A population pharmacokinetic (PK) analysis was performed
on data obtained from this trial. The Vd (volume of distribution) for 17-AAG was
24.2 L for the central compartment and 89.6 L for the peripheral compartment.
Clearance values were 26.7 L/h and 21.3 L/h for 17-AAG and 17-AG,
respectively. Metabolic clearance indicated that 46.4% of 17-AAG was
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respectively. Metabolic clearance indicated that 46.4%
of 17- AAG wasnet abolized to 17-AG No objective tunor

woespmisss have been observed in this trial torPdatws2006/040139

(Chen et al. 2005). (d) Another Phase 1 trial in
pat i éngtabalized tosbi-Ag- eptiyp dingnrpsmomess hasts berabseved in this

usi ngﬁgl_llﬁgg%sgt gg%gseitggzgég) 3 weeks out of a 4 week

cycle. — I'ng dose’was 15 ng/ m 2. Dose
(é)s calmtdtiosr Phesechieth! inlhtients Mith solit h@dbrs2hg yrhplfoRits was conducted

toxicity and 3 onfinued with an objective of
r eac g aawa%ﬁaé ‘?SHF&J{Sr dfvoeks Mo R daveekayeley Thystarting dose was 15
MID foe/maeefoky es’lszra%ﬁéﬁ@ﬁedLﬁQQH%ﬂlz %t}%%? 51%/5@%1% 't(g!a}%gl and was

obj ective tunor responses have been obser
i n t lepstinuedabith amabjedtive bEveatisingh dblsp@Bge bi ‘@Widlogicalt’ @ttiNity. The

et waB D AR E R A g s FAtolOR i No Qo 1ner

or 1% K [ .
et eSO SRR T R A RAITRACHE LR B i

et albrotgigeBieasyred warsomakangeth dseng therapsl Noasrrelatiatuiodteden chape-

usi n e weekly adm nj sfration | e, including

11 pEE Rl BT £-ABCADIRARTRR i i fer Was aso
dosenvasrrdlatitibétwden &R 70086 P Bhd tOSlidiO k&dili¥y W31z ef al.
observed at 450 ng/ m 2/ week (grade 3/4 el evatioh of

AST) 200%). hi gher doses (16-450 ng/ m 2/ week) the 17- AAG

or mal.atJ I C ,hed.10-40 ni . .

( rrotmdfied P (B LA RUBE s Sfed reqhly afminigpptop sohedue,
| i keineluding 11 patioats with ib@stgAS tletindh@SThd\@hrtin®¥osd Wis 10 mg/m?,
t hat 3 o?ser.ved in the trial. Anong the patients _
tr eaf“\é@ ot lmng EpiGiy wasebsenyed sbRang/ mabyesk dgiade Bl4yelevation
docu ' L.
par b r At SO T B rasR0 (e AR By Biion
| evebmplozed peyitaingd 1@-He nyl disrethylstH BAAeqDMSO) inat 410416 infusion,

exceede 0, mM and . r i ned, above 120 nM for per.iods _.
T eRean gy Sati et g%SH@lnFﬁ\é_Bﬁé&Xlal&s@ar whepbsgFved in the
450 t¥l.Mdong MR pABERs ¥LsHR ﬁb-@b%dghp,uﬁdo%o%& ricﬁglo Bically

L, nean clearance was 32.2 L/h, and the mean pea
pl astecumeptad lopgtegn soBlerdigaase. Noetomplets oapitinbmsponses were

corr Lan n ea er the rve

( AU e AR HEE 08P PR T B R ittt ARG

( PD) cqmeetrations sxasedezl Hl |9V aie a&taiaed] #vei100wsd 'fd?gbeﬁ&ds in excess
t he éc?%-chaper one protein Hsp70 was obsgrved in of 9

pat | Ytis1qure 4y dee highesd dosedenel Rt 30 meeR . toepeat vadime pf

%ki&%tg@%ﬁ%lﬁ{{vﬁi H%@ %g{tn?%}] ?Eﬁg{i‘é&e\gasl 3 PP hnPh Seia?lsp:eak plasma
level was 8,998 pg/L. There was a linear correlation between dose and area under
the curve (AUC) for the dose levels studied. Pharmacodynamic (PD) parameters
were also measured and induction of the co-chaperone protein Hsp70 was
observed in 8 of 9 patients treated at 320-450mg/m?/week. Depletion of client
proteins was also observed in tumor biopsies: CDK4 in 8 out of 9 patients and
Raf-1 depletion in 4 out of 6 patients at 24 hours. These data indicated that Hsp9%0

in tumors is inhibited for between 1 and 5 days. (Banerji ef al. 2005).

[0011] The patient populations evaluated in the Phase 1 trials conducted to date

consist almost exclusively patients with refractory or resistant solid tumors, and only
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Raf-1 depletion in 4 out of 6 patients at 24 hours.
These data indicated that Hsp90 in tunors is inhibited
woaoo7mwss2seen 1 and 5 days. (Banerji et al. 200BET/UsS®da/ 040139

%. %]'h‘g patient popul ations evaluated in the Phase 1
lirpited) i %ﬁﬁ’é’ﬂté‘élaf bmat@w%&@& despitssinteasiak effoxteto/develop 17-

i t d
ARG Spitlckftof it AR a0t B2 BBl bY BRY Bigutatory
anthosity fhe sgd inghé tregnehy/es aelfyfcaﬁdes TiRrdheMeliam ple%d B8 ds of

. ant - t, 17-AAG has still not
dapipe Su BSkrE Bodingi rd pradeee @M‘e’mﬁ&% st the

poteRBhIR }f)&{tlcq{éﬂeﬂ‘t@ BEfleco $ol Bl SR ?@ Z%i@?g% &rea{ment of cancer.

met hods dosing and a Istering

ru 0 B8 that thep ntial |,
[otﬁﬁg apg%tal% 1‘rl)%nefl t&?&ﬁ%?{}tﬁ%ﬁeﬁ%w R ?‘ ep spigermal
growthtfector reedpt@ri proteit enetitnownAR R, mmﬁ&u B, NQ, or p185)
gercen of the breast cancer cases, the hunman

PreaRtpivacd s eRpdfionaetesred e seFEB? oy erskpiession, CHER D pRsiGwhOr
HERIERhis HRBAOH B R om rerm dg aglgﬂﬂg‘g@mplement of the

over produced, a condition re rre

TR gsxnp Dleﬁmpmq:s,encbdﬁﬂkxpampneyef the gélcRAmplifidhtory] Beadus®@ IER2-
[ ession qof a nor mal conpl enent

ca ise fromo

iy R et o T Tao s gine oflesnap e g ot more likely
td Reugethere(lRBEéd Mé&h#)ﬂ’c{é)s on&ﬁe@éﬁ@lﬁ 'ﬂ%ﬁ%ﬂ&n@&oﬁﬁ‘ E-LE@ os1t1ve breast
breast cancers tend to be nore aggressive - t %

Cig€t-er and are nore likely to recur - there has been

an enphasis on devel oping treatnents for HER2-positive
breast cancer. BBREERSISMMARY QF THEEINVWENTORN [ 001 3]

The present invention provides a nethod for treating

[don Hast Tenprecni inventduljredlies Amb@ed (fireatiff bidaQ@ai® in a subject
adm nistering a therapeutically effective

o ?‘Ilcg'gffem@%w%n&e&ﬂdl@nlgﬁewg a gleclsmpe@twalbrefﬂ_eumm@se of
1WAAJ@ o\ @x@o@af) ﬁh%oct@f;grlﬂlt&g %LA 119) AIY'Jean%oerc’ ﬁxerapelﬁlcally

HER2 (protein
eﬁqgtuvg degelof arfélfn%&(pmgsnéanhibﬁdiﬂp thﬂmlbj ect)and optidiedly repeating said

o) oht.ai hed. ,[0014] In one
Stg?ﬁé%tﬁ nr?gﬂ’ftﬁerqﬁ Iﬁ(?an‘itgﬁ%?l? taiged-t he adnini stration of
ti pLe dose f 17- AAG or a prodrug thereof to a
[°B ‘{1 i entd GRS ﬂnﬁwg%{lt dregRodgerptsce theedpunistatiops ofgpultiple

ot 4ol SRS B 9058 I e i

ofenj Igastaft wmksawb@mm daoh sechndulsais 1halm 2hgobf boutEDimghn’ to about

AAG or 17- AG t
A B e g AL O S Rl a4 1 BeRIBT 17-AG or a prodrug
ofThRd @7 AN o0s 8 ddSmad b | 'déée% %ﬁo&@ﬁﬁ Itc‘!"ﬁt‘?éﬂtldsé Me/m?. Tn

at |l east four weeks. I n one enbodi nent s dose Is
Of’&cﬁﬁh‘?ﬁgﬁ%ﬂaéblsdi%‘els\ﬁéekmytef@roneewheld@édxr dt heaat foorwewleseln one

enﬁ)@d'dllrﬁ&t, this dose is administered once weekly for each week in a four week period,

which rate of dosing per four week period is called a cycle, and multiple cycles of such
treatment are administered to the breast cancer patient. In one embodiment, a complete

treatment is no more than 6 cycles.

[0015] In one embodiment, the therapeutically effective dose of 17-AAG or a prodrug
of 17-AAG is a dose that results in an AUCoi of 17-AAG per dose in the range of about
13,000 ng/mL*h to 48,000 ng/mL*h. In one embodiment, this dose is administered at a
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whi ch rate of dosing per four week period is called a
cycle, and nultiple cycles of such treatnent are

wadmi7ssiser ed to the breast cancer patient. | nPODAIS2006/040139
enbodi nent, a conplete treatnment is no nore than 6

raig @pd freqpensysych thafdh@ Comddi7rAG, daek ot mcqbbuwmag/m In one

St B R AR S 0
Azh@ is greg’&r tHan 3600t ghB3L O erdhyrhrehtet thadt 3,10 gﬂgtm}n Bne

od ment, this dose is adn1n|stere t arate

%%w seijeAmiNstered it 2 Gia b e Enaneycli e theyCrma of 17-
A@AGQ?QTe&ér ﬁlgﬂ 3%5‘?@{? gP%gsf HEPP4 005 Hé/mlh fﬂ erqgfyr%eg’cer than

admi nTstered at a requency
SCodxgnnl bt ledgNBan $4.0@apmal.t han 3, 600 ng/nL
preferably greater than 5,000 ng/nL. In one

[@mbpdl nEndne eiftiodingke®,ehé thepheirtid %r%ﬁ@@h@tdoﬂe bat ’P«tA@Qr a prodrug
is greater

such, that the Omax of
HZ%‘S ?@ h pEpdits mokidee 55 AYRNS adogrobatigsuits m an AUC y of 17-
A SESLRELY LG, 5 bt Rl Tt 1L b e

emhedmimutthlmb*qas efhaddtéree adiaome afd ﬂgmlé%ﬁﬁucﬁ ﬂfdg &y OF, of 17-
Al [ rodrug inc es. 17- AA is a dose

A[Cgﬁ gt f ﬁ’g"tesé ?B{OQ 918108? e@gOCilmentA@uﬁ) deseddadministeryd at a rate
afi@Rguedty ﬁ%%atffh@@max RGN MIAG B %‘Qaté.gth%) QOG(}Q%H}L Bref%lrdbly greater

one enbodi nent, this dose Is m ni ster
thend , ¥00ewimhe yn encembdrhimenty thiGhese ipddniifiisteféd dtaaatenald frequency

SR 20105 G PR e 8 .

p@mxblyfgreh?erﬂﬁm 1S1Q 8@/ buk N30 1BAS3 I/ dFkm1 Pr ef er abl y
greater than 1,100 ng/ni. In one enbodi nent, this dose

admigi chy
o b S SRS A 1R 8o

a Brovdioge eicgither is prd@ﬁ@ﬂ)abﬂeyulgmatoembmedmwcgtg @fng/AAGhud 17-AG

o0 g D0 gt S0 B R o B

thiy duge n@a@lﬁmﬁtdrdﬁﬁd’t rht§ add Gegeenth &ichrtﬁﬁlﬂlé €. bra7CONB cfb%g not
L%i?i of 17-AAG and 17-AG per dose in the range o
24 940 pgfoLgidfardhe Cou®F 1 HAEG dogsmot hxcerd 3306 ng/mL. In one

d
erf TRREACHE s ddeg iadiircr o AL Palli bl SHeodty shl P Crwef 17-
AAG ﬁ@@eamsg/thdn 336\@;{] wmﬂ_l‘(@rdﬂél’akly%freal&tﬁﬁ siomngyﬁiL)%%@ the Comax
ng%_ ¢ 0 nbodi nent, this dose is
é‘c’( 1§ 3@3@6 mg{ral fpraferably; greaiey t@adﬂ%nﬂmfuhén one

i, 408 A AT oG

{7 i3 Broatr ithang, @At rey/mi_rvaih 189 than g 41000 (iginell, @graderably pesatee than
one. e this dose is
5 0 38 A ) oD BT R B By o A Sveni than 800
ng(liﬁE)buOfesiﬁran 3,300 ng/mL (preferably greater than 1,100 ng/mL but less than
3,300 ng/mL).

[0018] In one embodiment, the therapeutically effective dose of 17-AAG or a prodrug
of 17-AAG is a dose that results in a Terminal t,, (h) of 17-AAG in the range of 1.5 to 12.
In one embodiment, the therapeutically effective dose of 17-AAG or a prodrug of 17-
AAG is a dose that results in a Terminal ty, (h) of 17-AAG in the foregoing range and an
AUCqots 0f 17-AAG per dose in the range of about 13,000 ng/mL*h to 48,000 ng/mL*h.
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AAG is greater than 3,600 ng/nL but |ess than 14, 000
ng/ mL (preferably greater than 5,000 ng/nL but |ess
woOheo7/05328900 ng/ mL) and/or the Craax of 17-AG PET/US2006/040139

reater_than 800, ng/nL but |ess than 3,300 ng/nL
I?"d?@f er JL98F f‘glmilel@?ntt the therapeabicatly/atiectva dqse 17#¢(m or a prodrug

0313906 194 Bdsk-t itqgélu?ce i D TORG nﬁr{:ﬁfg@ Jlfﬁu}' A&% in ?heara% %fr3u7 to 8.8. In

therapeutlca ct1ve dose
oo embommm sth@thdrr@eutidaﬁy effetivietddsé of E7-A€Y oA ytbdiug(Of) 7-AG is a

By ba e P erbopiel Syoiet ﬁv—%@ﬁéﬁég@%&‘m&é‘é@g@m 2t AUC,put of
1¥75Gfe: @6sedn BiOA KD iOJboﬂ{75 SOt R 18199800 RafnrgB Ll LS

in a Termnal t/ h) of gO| ng

[%Of@ﬁ]g g o 31{3‘1%11% 8@0 I g§rﬁ“ tllﬁ {l}e}aéﬁélpéggg%?fe? = ec}]osF 8%) ?g]ArAa(ﬁ 8Fa prodrug

obh'e-AehB dcla desetthattrbenlts ives Fphuitid @I&hb‘cﬁbﬁfﬁérﬁw (Dbfbfd GS@AGﬁn the
AGis a dose that results in

r%flg%@?ﬁ? i o0 5 S SmbocitsenintheriBormbpigaloy clfcrve §os @ 171 MAG or a
g@@pﬁmk a ddie tﬁa'ﬂ ?Jsﬁl@selﬂt 'V@llula% %fdi %I%%L{tlo?ls 0 ?LE of I7 AAG in

G or a prodrug of I's a
thae ﬁvmgmngaangwnd(am)AUCmmbfA@Mnthieedmrmgm aggs @ﬂ'v@eutamooo

of 17 AG per dose in the range of about
n%n“é[ggqﬂ %m?ﬁ)ﬁlg(%z ,000 ng/n*h. [0020] In one
ically effective dose of

4G Bing emggefr{'f‘gﬂ TR PoteRAI ALY SiTettes dopmer TEARG o a prodrug
of 7-a A® isUa{T&‘oseftheﬁi 're°stu[t§ Y &RBraY| rr% gﬁrigeﬂfthg‘{aﬁg@& {9t € 1 one

ange of to 800. In one e
th Tagat tthecfhbﬂapeléfcﬁﬁja tifective deee aff1 74X AGASS aofrodruglodd 7URAG is a
Vol .une of

d ts.i
d%se fict f%ﬁb‘&ﬁ gh? %ea?%%e kxlp/ﬁi?{ BrAGin e ??rss%la% ramge 2B g AUCrou
oBITUANG p&Kdot @i thefranké-oPAeuR 8B, 0805 g/mln*ﬂ 46948"61‘)@9 Af *h.
about 13,000 ng/ mL*h to 48, 000 ng 0021] ?'n one

[OﬁfQOd' & Bhe eltnBSdlhﬁﬁf mgﬂaﬁ@gcml}e Lfr Rfje\ﬁgﬁed?fsl 1§_GA]GE Qr a prodrug

-AAG or a prodrug o ose
Of W AAG @eﬂr@sc ¢ha¢ kgshits inrm Yh Ly ianlyerange 4866 © BD. Id sheone

h dcall f d f
e ARET e TR Fosetor T SE v s e @b T AG is &
dds8 tlat Qs&ﬁg aev (L) BY 170KA@ nﬁﬁ@fdr@gdlﬁ‘g rdn E%ﬂ@hﬁgU@}oQag@f 17-
and an AUCt otai of 17-AA 8 gYoselnt e rang

AAforer dese wobe ryerf pbaub 12.80@ 08/ gt 4R 009@@2@1}*}1 n one

enbodi nent, the therapeutically effective dose of
[0028] AAGIDA pepfm eshierlppdiment7 thaA@jest tas HEBERD -pdsitivertesast tsicer. In

oM AL 0 BB n sprc

plibiim A6t cul fﬁnﬂﬂﬁtﬁﬂn@g I9inoler 8BoliBncht, RS €7-Aa% aﬁ@ﬂ%{ﬂzsmmmtor
inaVss (L) of 17-AAG in the foregm ng range and an

archg sgme pharpraceyisg foanuldien Joronerembodmgentohe BBERR inhibitor is
trasRrz333b @ﬁélmeptthm? igs ng%%b%g{%t,hl 7-AAG is administered over 120

minutes as an infusion with trastuzumab. In one embodiment, the HER?2 inhibitor is

trastuzumab and is administered at 4.0 mg/kg over 90 minutes as the loading dose and at
2.0 mg/kg over 30 minutes as the weekly maintenance dose. In one embodiment, the
method further comprises testing the subject for HER2 overexpression in the solid tumor

prior to the administering step.



[0023] In a preferred enbodi nent, the subject has

HER2- posi tive breast cancer. In one enbodi nent, the
waze0sASmnd a HER2 i nhi bitor are each adm ni st eCEAS206/040139

separate pharmaceutical fornul ations. In another

enbodi ment , BRIEFZDRRERIFT IONFOF T BRAWINGES) n t he

sane phar rraceutl cal formul ati on, m one enbodi nent, the
[0427D | nhigure behawgs @pm,@udmﬂanqafé deﬂéﬂﬂidm((Sﬂ)))p)lasrﬂefbo@G&ltration of

SRR R AT B G N AR DI, S

cblel?2 inhibitor is trastuzumab and i s adm ni stered at
4.0 ng/ kg over 90 mi nutes as the |oading dose and at

[&291 O/ Figu /L Ehcis tﬁbmgaﬁanﬁgnﬁdgssﬁy%%bhém oﬁ%?'fé“)x&cg and 17-

dose. In one enbodi nment urt er conpris

AGyerurginng braudsiseof 300mgHERY -ANE fox prtlesspaticritRohdte
solid tunor prior to the adm ni stering step. BRI EF

[OE6CRI FHig@¢ bhobHm ERANINE B flAaR4onEdr@takien bf SNAEG and 17-
A;(.ge mean aFd S andgrd dewzatl on (SD) plasma
Hera e S RABSEndl 7 oy &R SigBLpAiRat pofiorh
dose of 225 nphprrﬂ 17- AAG for a three-patient cohort.
1908025 HHewisr+s “§H@9@ AHSDridhgplasmg conegptratiomof 17-AAG and 17-

AL AP re SRR O A A RS ikl Ty

26 r WS and SD t he pl :
%03 ce]mlf%?"%ish&fwsqge RS BrA goncRer BRI TRAG Yestus ime for
ddses of 215 Bgm B0 ghh?, AAEnih’ andas0 H{g/lﬁabf eNf gghort.
[0027] Figure 4 shows nean and SD t he pl asma

[0e24)CeNtyy l‘le‘sH%fws Jfﬂe ﬁ'@ﬁ’l G?lﬁ&n&- ConcBfEr MR HS 7tA§Q16;S%E tithe for

dose of n? for_a ten-patient coho
dms)g@?%pms/m 2380 mgéws 37 herghwAang Ha8 rr@/m%nﬁb?}tAtAﬁ(ﬂl on of
17- AAG versus tine for doses of 225 ng/nR, 300 ng/nk,
[0838 ny/Kigyredhwhods GharyUitky.06f 177A ABGNnd| 1070R 8] veréug Woge. 6
shows the nean plasma concentration of 17-AG versus

fousre { diguiossashoat EPHHIGAIRuILR SIE SAUBLS ITU/RACAR 17-
?13 /mZ of 17-AAG [0030] Figure 7 shows the A

AQ)jversts dopeAnG and 17- AG versus dose. [0031] Fi gure 8
shows the total exposure (the sum of AUCt otai of

10§32] ApGFigire Pehowespha ssram QOMQ@atI({IHCfM]stuEu@ab gerSusstimesor 17-

t wrab versus tinme for
ANCPIE HDSIEET SGLE omnd SBSREEITS. ana 575 gl e
1 h h
[Olg)%iﬁ’ nog:i:%l?fgs f @?,]19%, 1%8,3 ﬁ%}r% s}?orwthegrr)nﬁc’un% otts teor raf-1, AKT,
cdk4, Hsp70, and p85 for four patients in cohort 3. The samples were taken prior to initial
infusion (“PreTx”), 6 hours after initial infusion (“6h”), on Day 2 (“d2”), on Day 3
(“d3”), on Day 8 prior to the Day 8 infusion (“d8”), and on Day 15 prior to the Day 15

infusion (“d15”).
DETAILED DESCRIPTION OF THE INVENTION
Definitions

[0034] To aid in understanding and practice of the present invention, definitions for

certain terms used herein are provided below.
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cdk4, Hsp70, and p85 for four patients in cohort 3.
The sanples were taken prior to initial infusion
WO 207@5328), 6 hours after initial infusion ("6RCYTUSL006/040139

Da 2("d‘§é) on | % "d3"), on Day 8 prior to the

fﬁﬁ%”] 8 i fif %* dgER2 Oaﬁwxmsmymm@lsmm@der@tg or frderBayptaining,
THE

T o Bt SRRl Ste e o Hr el e rlip bt o tsion.

Simidingrod¢arhorecetis 1st1icieﬁ1?|f])nﬁed;esihg Hm@%BFngmgledﬁfdb I blvig %dgggﬂ]lsﬁzllfsed in
ain t use erein are provide el ow. 5] A

Rﬁgqj&' eél“l ngHBHERZ over expr essi on neans a noderate or

i nt ense st ai ni ng, respectively, of the conplete cell

[9836br anel T-AADYiE definpd to duelude a pradrugofIl /<A AE, and aascprmantratlon of

t t rmed us S
e T e S e e e TP S S R T
AAG- AAG' is defi ned to include a prodrug of 17-AAG and
a concentration of 17-AAG is defined to include a
[003rRr  equ-Xah endefBRa ¢S HchaleaQRodthe b W—WC‘P dhag c@fxce]-lzratl n of 17-
AAG. [0037] "17-AG' is defined to includé a prodrug ?

A7 ispdstinghtp includea amlaragpivalest corgentrationof thefrirodmigtod 17-AG.

i nclude a nol ar equi val ent concentration of the
[4988r ugAnfadversa@vertd (28] defined adVationel Gareat Institita003).
defined in National Cancer Institute (2003). [0039] A

[006518 e | Arffdoderignitiog keididiyy” (D) Js degindé bé agdofabe &136wahg clinical
toxicjties, referencin

e QIR T E L -
(HOxa8é & h@@trdiﬁﬂﬁr(hﬁs%iuté ﬂéut%ﬁﬂ %O%QWQWJ( fi‘oi/?gﬁa‘? ln%}rg than 5

neut rophi | count or nore
ceasBetdays od &}Dslle lmutrbpéma (ANGeal 0oL f{vANE3 &.5 1CY) () Grade 4

b bRL s onab b0k 6fictanmgpantiapuanns st
tri@ i 6r)! nﬁl@dr@ﬁh@h %nérﬁﬁgﬁfeﬂﬁggbﬂ n < @%%eﬁlgtl\%@ﬂ%mﬁtologlc toxicities

anem a ( Henogl obi n <
cqrapdissi (1) esy cdbnade 8 aon-(hﬁ:l}namhgg@toﬁcﬂ@e(e)&:epbﬁrdde IBeih el Site
t oxi CI{ y (.except Grade 3 injection site reaction,
regptife 8 anclar?élf)@%iaa fatigge), (apuseapyiarhessed/or Jomitingef Grade 23
use of
IS M B b AL Ay h RSP LE plolIRE, figror © trcatmens
delmdpOmore3har 4 eatksahie tdetalynget resiveryt faan adiri@edised usidiey.
prol onged recovery froma drug-related toxicity.
[0PAN) 4THPS ;gaﬁomané@masfcs definddin Tabte TeTHiALAso prolaleka 1.
whi ch al sQ row S a.conparison aga| nst the ECOG
COERATISOR gt ﬁpﬂﬁE GX%2Kbl e | esion" means a | esion t hat

can be accurately neasured in at
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| east one dinension as > 20 mmw th conventi onal
techniques or as > 10 mmwi th spiral conputed

woaogsashy (CT) scan. d

i nical | esions are comreTAsL@®6E/040139

re sunerficial (p g, skin

nodul es, pal pabl e Tablepgh KBS 8sjfornfenta Statuseasur abl e

[ esion™ eS|ons ot Rer than a
L aci an" WSJ6}$ err rocnr\rco reans fw@g’?ln\u nn

T~ COoOT O A ARy

Nessweb AOEOmPMINAL i on Or i t

t unor response anddet er n

criteria (Therasse et all|.

erl0g |Eﬁ111$@p1i1‘d%, Tolete Sar()RECﬂlSm)e- 0
200 @)sehsprpeafosmasmanithont
n nat i| eestadtiddest Over al |

TR R e

8898\era|| responses for arl

nmeasur abl e | esi ons not f
non- neasur abl e | esi ons.

| esions. [0043] A "conpl
target lesions, the diszg

|l aci ohAs—A-CR pmerans f Ao

lﬁ 8 tamor responses in target and
! gp]rs,lgl}snogfsy{nptqngrqi and_Without the appearance of
Nuemval mswdy(vmh effdrasur abI e BegiRestictud iy phisiddly streahamde 1

ol | owaetivigy hdafiduldi6yiaaaableio
3 Meagipabl 96k dtanigheasur abl e

ete 1 eSRASE g@e §ew5&r
peal apgenlual

nNnNon

LI Z=A M 4] Oy T T oy O

Unab]@ﬁp eair ¥ AB aowRal activifior
onpenfierin aciitvieovorlpf carasrfor 1
sélpﬁart i al response" (PR

- t59qet lesions and
rar kern | evel s. [0044] A
meang, for target lesions, at

e,
S HEU Gl P R, |

status of confirnmed PR or CR|Yh gévétl?s up ou more
measur ements in patients withha@sdonet wakinghevs i s

liesi orn

”‘%of t%ﬁ%ﬂd%%ﬁ&b% allselt: | 2
1y Pef
i ae}%%“s ot e o,y E

Reqiikés ovnsideableeRsisthndet UC
aﬂ@ﬁjé e'i‘ifthéﬁlc‘ah@aré:” teria

li esot hat nust be performed > 4
Q for response are first rret

~

Lol d.Ul C UI CTAST
diger %‘%gequﬁ@ eetal migdicplei|
cagand gssistancsnt i ncr ease

reference the small est 3

Jﬁ ||ca||a I UI l al
et L fap géonﬂas Tepiici g, pr| 3
to quapmﬁ dde bed pr chaganerg than a
sum of 59?’fe0ﬂvoai@®h01m amet er

SSY A6 didas1ddt E IBfSatiBR! |

FRcomplete response/
VRE)SSmlStID)SplWém@ aficbactiven-
of one or nore non-tar g¢
of tunDr mar ker | evel s &

I{Hﬂéﬁj@fﬁ% lli‘ tD criteriia at | east once after
;itn eten P at aﬁ?ntsm mum i nterval of 6 weeks. [0046]

odsg ol | ow-up neasurenents

Stal@l H n

e disease" (lnconplete
t ak@eCohgddtelyslisabledeeaningt ence | 4
ot | es pariemandy eif-cape;tdveiance
above | thefinedrobed bt ¢halis. The

A FaA
a earn s
??Slrﬂﬁ&amé sur abl ep{)u

oi heneopl astic origin of
9 wor sens during treatnent
nr_has et criteria for

Dreaa&ponse or StD is mand{

ator§y|to differentiate

[0041] A “measurable lesion” means a lesion that can be accurately measured in at

least one dimension as > 20 mm with conventional techniques or as > 10 mm with spiral

computed tomography (CT) scan. Clinical lesions are considered measurable when they

are superficial (e.g., skin nodules, palpable lymph nodes). A “non-measurable lesion”

means all lesions other than a “meas

urable lesion”.

[0042] “Tumor response” means the following Response Evaluation Criteria in Solid

- Tumors (RECIST) criteria (Therasse et al. 2000) for assessment of tumor response and
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bet ween response or StD and PrD. [0047] A "progressive

di sease" (PrD) neans, for target |lesions, at |east 20%
woner@asms4i n the sum of the | ongest dianeter oPCTAS®G/040139

| esions, talcing as a reference the small est sum of

deiringtion phRest&IveralbRespenses Takle 2tPﬁ@Vlﬂ¢SetatemémsI$hmcst fedall
f | esi on

AR bR o AR AS Fullor AFaRes e N e il LepBi pih

vaithonh the@ppemaree pdnewessiqifs. and/ or unequi vocal

progression of existing non-target |esions. [0048] A

"target lesion" neans all measurable lesions (up to a

maxi mum of 10) t ha ﬁ{f}e% @8 mtatTve of —atH—nvoetved
organs. Target |esi'd PRAPSE kAU c or ded at

lth@géﬂlésﬂﬁls]and @Uorf—'bﬁg%ttlleﬁ&lxsat ed i rtl\?erw"ﬁles?o&@“ ng i Qverall Response

Trvﬂr\ arn onl Qf‘fﬂf‘l on fhﬂ

L i‘eal IIUIIL . I CT | €S+HohRsS—afFe—Set

Gheir size ( ons with the Iongé\BIt di arreters) Ghd

égel r suitabi lmé&fn{ﬂlgt%rﬁs%‘c‘sﬁ'sre%t re 0t rtrve neaSL_ﬁ)zfent 5

by i ques or [clinically)

PIPongesi di amt[\ém]i’ﬁ) recorded for @ach target IE$KJn

S{ e sumof t est—dianmeter for att+—target—testons
'Y _cal cul at ed MY used as the|P¥seline referl&i®e to
Pror t her char d?;rg,rrb%nggwe obj ect| &k BERI, I espor to

treat-rent—A-non—target—tesi-on i sany lesionithat is

Aﬁ’é(treﬁ’oﬂ@r get | IPdgi on. [0049] A"t héfreaperl cal ly PrD

géli)tohé’e do‘%y ﬁ%%ﬁ unress oth e%“ Se 1 ndi cat:i) tne

2C required e adm nj st

mﬁ‘gﬁ@eﬂ%@%@@b’r ed ther apeutl c result. [0050] A
M%Yﬂﬁ¢1udl%\mkéﬂrura’f>é@sb@msehoufeklmechasrtemgﬂtlesmns biynon-me&suiable
lastpmsval ue of the tunor marker-relative to baseline.

> Me@Sirtabledr nomameasmralRrlegdsagr essi on” neans t he
occurrence of either of the followng: (1) relative to
pretreat ment nmeasurenents: an increase in the tunor

[d@ﬁ:gk ELIIQYCo?nﬂéf&Hp%H&@ @‘R?'h{e‘ﬁfﬁ A g@'fgfeglgﬁs tRY Gika Aa?)eara{lce of all

or an i ncrease’ by ma pretre
tapigat festons e 6IR nifeass, 2@010Uftangst; lesmnsg e disipatdrmecetad allmen-target

1égﬁ,g§gﬁc§g§rpntalz t Wlé‘g’y\’?ls {fgyats'udy_ mar ker |evel (the

nadi on-s an increase in the

. 25% di - d K
pdffel oF rl%ﬂf%d’gﬁmﬁrlfeg (b) s, fiarnedenins abisogter i decrease in
thHe&g! of @ PhY kS of RMElgePksion ?ﬂﬁ#ﬁst SreFIRAL B Sline

[ 0052] The present invention provi nportant new
syreigngest diasetery Eabic agsigredastatesolrentifreedBR ioalORy changes in tumor

mHEsiﬁgenQe%ﬁ 1&1 pa?lerl&g %V"i1 res(,:p%rﬁglng ucs>r|s rl]sgco]f%mﬁé y:ll'gp_eat stuc?les that must

be performed > 4 weeks after the criteria for response are first met.

[0045] A “stable disease” (StD) means, for target lesions, neither sufficient shrinkage
to qualify as PR nor sufficient increase to qualify as PrD, taking as a reference the
smallest sum of the longest diameter since the treatment period. Follow-up measurements
must have met the StD criteria at least once after study entry at a minimum interval of 6

weeks.

[0046] An “incomplete response/stable disease” (Incomplete Res./StD) means,for
non-target lesions, a persistence of one or more non-target lesions and/or maintenance of

tumor marker levels above the normal limits. The cytological confirmation of the
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17- AAG or 17-AG in conbination with a HER2 inhibitor.

The present invention arose in part fromthe discovery
wohooTress2set hods for dosing and adm ni stering 1PERAAS206/040139

achji eve and naintain therapeutically effective bl ood

negplastic @isia oL gy iBisiontha@ppenrs bt worwensedreing tishtnieht Ahen the

Add i, t (- s the oj eties ar .
eq u?%g{eg%?&?%{sc e tlcgfeélra @scfsezsaéosn)s? %s@% 8y ag)gy %f%{egpate
betveaexn respensd oraitD4yid Prl0) ear ance, and Vol ume of

di stribution, expressed as either Vz or Vss, w thout

[0®AF hi ng “Dkap@ehsive \Rledset’ fQPﬂD)Qﬁéb?ll@, fdf‘g?%éﬁﬂa%ﬁﬂls,eattl@cfé{ $0%Yncrease

.in breast cancer patients as well a e di scovery

1R thersupy efdthe longes dimetetof sargsitedonisntakisigtas egelrance the smallest sum
[ | = ctivit f these conpounds
PR Bl Eedled sFANAE e Rorinter b b BRBRBRRE pL o6 or more
nbdeditfats2 Fonivnbiatget lesidng AP is Hefigd Rithddppefrance of one or more
adm nistering 17-AAG or 17-AG or a prodrug of either.
NEY Lo/ o8 Hpest YRSAL progressiguapfogxisting men-darget losionk. ug of
either is adm nistered prior to adm nistering the HER2
[Q04B1 bi t O targad lgsian” amesnk el neabwalerdastons (Uretotavnaxiypems oH10) that

. i N d i tant.ly hi
Tt N —
basetine ed HERZstipulitdl inGdrvals ki dbinS @l Boo6EBabR 8 ¥elected on the

duri a one week period. [0054] In one enbodi nent,
R0k Ueie P Giisiersieh Shesongsh dineiers) mgd Hheinsmpliligobe ccurate
. - - . . r .
s Ao i B B Rl Al b ica . g gpecst
dfageterwersksrdeOfirlcedt favged JesionhEhesino uf thddsmgstali@heteh for all target

four.week periaod are call ed cycle of treatnment or,
leglloH,E) Wia?cgle&v{:q 18 Asegﬁs%}é%@aSﬁ@gp %@er@ch 49 Bathgr ehpracterize the
obEttiveRliRoE MG ESe tdIrERERNTA CYIH Bfvet 1000l eﬂ% 1EY6A 85t Rfnot a
'onger or shorter duration or i1nvolving greater or
taf 1Qloses than descri bed specifically herein, can be

used, so long as the therapeutically effective anmounts
[0848] phak fithcokeuttily effertaeeibasanetms armldse dtheewe Mmdided, the

achi eved. [0Q055] hi, one ephodi nent, the ) .
o 35 e ey aurtr 1 o A B ieretilo e WPy g degiradberapeti
reggli ni stration of multiple doses of 17-AAG 17-AG or

a prodrug of 17-AAG or 17-AG in conbination with

5d1C| udy Al I 1.1 | east -one
O o oamoE AR SO nph et el B 358 1 G0 Srme
tugior makeraslpticandeselimeer a time period of at |east 4

weeks, wherein such nultiple doses result in an
[0284T ot i “thmior MArlAAGrqRedssidas teais tht obt@ashcd 8f &8s of the
f@ﬁ!@{mjh bult .l ess than 48,000 ng/ nL*h. hi one
olRNHE FPfeletiyYHor elrabaeni merawEmes B etiacisase inyke aimagimarker by
> %9%%(%9 %Z){%A’cgégﬁﬂeeﬂgg}]a!ﬂgﬁggégé P> 986 Bufts, oMah B BedlE 'ygde% from a
pretreatment marker level of < 200 Units, or (2) relative to the measurements at the

lowest on-study marker level (the “nadir on-study marker level™): an increase in the
tumor marker by > 25% from a nadir on-study marker level of > 200 Units, or an increase

by > 50% from a nadir on-study marker level of < 200 Units.
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[ 0056] Conpounds ot her than 17- AAG or 17-AG can be
adm nistered, if they are converted in vivo to 17- AAG
wonRoHsses4{i . e., prodrugs of 17-AAG or 17-AG . PpONAISRONp@40139
of prodrug is that in which the gel dananycin
ne ring is reduced to a hydroqui none ring,
but is netabolized back to a benzoquinone ring in. the

[958} ect Thespreednf inyeabioapPEdes nportaniiRy pet@e ! Hiepipg breast
FEEl s TLNIERZ i PrP alishfoms 1700, 47-AP, =yiygegmes f

laJMAGQﬁﬁbfA@ﬁinl:Bnﬁlﬁﬁtibﬁ wiith 4 HER?2 ¢hibiesrt Ehle present ttvehidon arose in
17-AG (Egorin et al. 1998) and 17-AG has .activijty i

PR o8k %Pyerw@awwﬂ%qﬁ‘)étfor&gswaag PSHFRRS LAAG to achieve
aéc?ﬁéﬁnaﬁ%%%%ﬁme}uyieﬁe&“@ﬁ vgli &‘f"??%fo? 734G *g& blood levels

&
SO0 a prodrug o A(li Ag17- Inits free base
of b7 /el ndded tdpatbsr withatiT-AG, ak thess npiaiee pzEqyipotentiineallakr

S TRl AHCRox T T v CIeRBTs gl of stributon,

ckressRila b2 ™, g vag %hox(t%ﬂ}hin{gffl}lbéd vals kifht 6AusE ah@hnageable
and a nmetal chelator (e.g., EDTA). 17-AAGH 2 17- AA

taxadity i breast ¢apcenrationts 85 well ag the-discowgry dleat érapfagemaluad efber
i hydr 0., 17- denet hoxy-. chl ori de. ..br oni .
HRR P B bR R HRE i s clobe SRR e comppunasiprgas

cife@bpdtichse nmet hods of the invention include, in one
enbodi ment, a nethod for treating breast cancer in a
[0R8%) entinidheREMYdRent IhIHERSIABAS: is WaTBt& el PRoMBAianistering
rises the admnistration of nultiple doses of

Cco
17-AMBEr d7-AG opeprasirugofnidbar. dy awdtharembad@ent, H7FAAG or 17-AG or

ch as.17- AA . t0 atient wth. brea apcer.
< 25 i ey B2 PR il RO AR Bl o v
aiBthér Pl ddASR ShE BBl types 6f @NlgLhIStadindiistbRd cdhcobiztdEK. In one
dose of at |east 5,800 ng/nmi*h but |ess than 39, 000 .
embeinent, thal GASGabbOAGEMa Prdive of sither and daedHERR dnhibiter are

B Sl GPED RS et | sas SO0 T

. 2 erlg fn each dose. [0058] Thus,
by’ e el OO DU BLRIb B P g o of

1 DrARG] 1 AK; ©F a'prddiugo Caiitipn i corhbiahtiowite & EER Dinhibi®AGver a
or 17-AG in _vivo_ after or concurrently with

Pering ofi fovs wesksnCollectivelysthese fauk dasps ovra thgsfouy week pasind ag¢ called a
oyfe SO men PR BB P PRSI Ry
Dpiferetntioysles.anclodingsgdes efdnugartor sinater dnmtienor ewolvaig grieater or
feég%léﬁg;%%ﬂqqﬁegcﬁgeﬁgggc?héa?@ h%freir\{\,'h cla% e%ggd, gg o%rglaks) %96 th&%{)eutically
effective amounts and pharmacokinetic parameters described herein are achieved.

[0055] In one embodiment, the therapeutically effective dose is achieved by the
administration of multiple doses of 17-AAG, 17-AG, or a prodrug of 17-AAG or 17-AG,
in combination with (including separate administration within at least one week of one
another) a HER2 inhibitor, to a patient with breast cancer over a time period of at least 4
weeks, wherein such multiple doses result in an AUC,q for 17-AAG per dose of at least
13,000 ng/mL*h but less than 48,000 ng/mL*h. In one embodiment, four doses are
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Wermut b. 2003. [0059] A HER2 inhibitor is a nolecule

that (1) is capable of inhibiting HER2 by bl ocking or
woeduraisseg4t he downstream signal i ng t hrough t hePCT/US2006/040139

ni t.ogen-activated protein kinase (MAPK) and/or

ARSI Ree PYde Withieach desatsing qtpeamst ROmehh’, pathhaesrd of 1 week

@ﬂ%eg cabifdoXerts its therapeutic action by a
mechani sm substantially simlar to that of

AP v ot TR Boroy 8 TRt P kR SR i apepaeted i 1 are
coivertetd 6/ v 1@ 17-ANG i NAIATE (10 ﬂrmugwmem@&e” Ul rone type

domaj n t hus preventi n bi nd| n by rts cognate ligand
% W%lfﬂl*ﬁ:ﬁSﬁ’@att%W&lk@ tb@g denanyict eqrinoneiTidy is redyced © a
h?liﬁ)ﬂ%ﬂlgné ﬂn? 1B¥taﬁjc9%é 94! ALy HERxgz;jn&%ng e subject, specific

rosi ne Kinase ac

eaaldlbleroféxklﬁ fbA@Cer@rutgtbeinlgq7€a2ﬂty[a§&ﬁﬁb-|18|2§fd1ﬂ§t[fﬁil'7 of HER2
r cell, and marking the cell for attack by the

I thony SRR EIpe Srh AGHeh CASIEF g1 200 Seandr 08D, Myl T-AAG is in
t@ﬁ@éh&éﬁé@ iDL 8h.) ?4 ?Eoéogﬁ:éa 2{1 Y bygta%d lr’/eg{eﬁ}ﬁggitztéw For

cel to CytOtOXIC unor
aplaroxmnatdy €T tajhat of bi- AACH'(SS:hnmset ah 19054 hel PB3S),17eA AGH, can

h f t t
RS Sy e BV g o] R —
okRIsAdk i’eadﬂy,Ciﬁis%ﬂ%ra%Wndgaﬁ%\@t%nh&ﬂﬂﬁesqnto? QPE sofution formulation

shrinkage, enhanced "cyt ot oxi ¢ chenot herapy,
CompitiBglameutinsidans &. £ Dsc@bdivmcat)de RowpHHofferiag @gént (&8, citric

[
R Dot e Gt B et o or

anti body, or any Junctional fragment or antibody
fragment thereof [fhat binds to HER2. Exanpl es of jJECh

smal | organi c nol ecbhbes are pyri m do- pyrlnldlne&)

(Hi | berg et\<].72003) qui nazol i nes (Tang.et _al . 2000a
and 2000b) | pyrrolotriazines (Vitg et alc
2005)e0aryiviny Hes (Cui et al. 2004%, C

| apatinip (Car et al. 2004; Xia et a

Exanmphe +d or peptide m meti%s e
di scl osed # egpe et al. 2003; Park e

[ 0060] S enbodlnent t he HER2 i nhi bi

antdb any functlonal fragnenL\gp\ gdy
fragnenty t hB# eof , that binds to HER2

bl ocks or r@zﬂuces t he downstream si gl i ng tdH ough the

MAPK an PI 3 -ki nase pat hways. h eof
antl - ‘é‘ﬁ[ d| es enconpassed by thi ﬁﬁ"@@ seth

encddp el &lpounds def i ned |@<F|lm>zijlmateéitasabuchas
199711}1}’]19985-(1611@98'&}’- 2000, 2002a, andh&@ﬂﬂh;roﬁ@ﬁie

of ant igeldaliidydny | bodi es are the ppRRGIOREL,
405, 3ES8, 3H4 a;nd trastuzumab. |n anot her gﬁ%&h&@ﬂ&é%&)

the HER2 inhibitor is an antibody, or any functional
[09573 g e Ahe siethads iob dwnvmgnmcaudehmrmfemuouanem; amisthbad for

tréahﬁg ﬁl@dét%%ﬂc& g %at?é{lt fireed of gglg %rtegt%rllj n? Whereln the method

comprises the administration of multiple doses of 17-AAG or 17-AG, or a prodrug of 17-
AAG or 17-AG, such as 17-AAGHS,, to a patient with breast cancer, over a time period of
at least 4 weeks, wherein such multiple doses result in an AUC for 17-AG per dose of

at least 5,800 ng/mL*h but less than 39,000 ng/mL*h. In one embodiment, four doses are
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anot her enbodi nent, the HER2 inhibitor is an anti body,
or any functional fragment or antibody fragment
woOher@s$2s84whi ch conpri ses the PCT/US2006/040139

conpl enent arlty determ ni ng regi ons (CDR) of 4D5 or
adpuBieigradraeh cyale, voiecashislosr bring at least30fbmgn’onad a period of 1 week

tibody is a hunanlzed nmonocl onal anti body.
%E}M%er?ggggn%&g ment, the m)nocl onal antl -HER2 anti body

RIS T R A A O

‘ﬁ&lﬁﬁﬂé‘cé@fﬁ”@@&ﬁb@@@a" th@&%étﬁféﬁVoftﬂ?@efst OAnRESwHE 'E'Eg%ound that

Met hods for maki ng and using of trast uzurra
@uvqrﬁtw &7 e 9 d NG davive eftendrapiormentiy ovithesinsnatrdtion to the

oG 1y 91 B OF | LA CHS G Bl S geterin s

sdlt as4 solutid@bthoA POTRY €7 AZSG ar $7-2dt SrodfieRicah BE uééd) c&W%ntlonal
tre t ment of ege\ptlents with netastatic breast cancer

wes frdhessedrelipn apg prsparetien efwbich pest daserikadd fortesampleein
W&ﬁﬁhﬂ? sone or nore chenotherapy reginmens for their
net ast agtl)c di sease, and (2) the treatnment, in conbi

(4851, 07 AR PRI RIH oo Bl £1i5 e b R o

bjprckingion redudinghiee H@Vﬁ;u@@ﬁl s[ Bhy ﬁﬁ'odl:‘%i ?@tﬂ!ctfv%ed protein

their nmetastatic di sease. one enbodi nen

k%%%{l\ééﬁﬁi Bud/er %%lahqsnhq;msﬂ&q SkinawyBI3-kingsae) phﬁmetyb erdior (2)
I

R itth ot dorih B9 8 ettt QlStanl APlifiael T gragruzuman.

Toe meelxq@nm of att]nmonrmcf Inustazmnz;lh@ (H»ghéd&ago givblvtiz{@) mhlblltlon of the HER2
ochem str HC) and _net hods that utilize
f‘fﬂnﬂgl? ges%e cnfigede f%? I%%? eyiracgiivland qrmlsﬂ}us paeventing binding by its
[géh@' Hy)’mﬁd‘iﬁg It@@lle%ogrﬂ% hi ea§§i a!niuﬁﬁfnlﬁ Fffdgﬁg to HER2, by

( si s Downers G ove, conme
dgwegdgﬂmg HERY, Qrehst mhﬂntm@{me t-jeos:makliﬁaﬁe a(:ﬁ}'ltj BFKERZ) and/or (b)

bR o e Ak B o8 i it 40 G g g <o for
attdeR by plediidsealithiuaé Redn VA damRHALS traRuafRiRhhy seﬂsh.ﬁbé an other-

are adni.ni stered parenteral |y, when possi bl e, at
WSS ARRERSIE S r 1ssigtant typor pelt TFIOEE @c(qrwuchﬁseumnnmosm‘ factor a

oy T A GRS o A S D o .

Hmlghet al Fk9|97 yaad Erhertadh 20051 Ihibitiet ¢@resdliia d@biyed WERE growth,
e fornulated in a unit dosage injectable

t
n?ﬁ%e% ﬁge §EJ%%1§$§%ﬁtomér?b?@mﬁljapanalsrg@eqeétnn@astases (De
B¥d ﬁdaRdiﬂﬁﬂ{SBQ@GQ)t e lﬂﬁfrﬁ&ft L BrEpdY; %ials 2 gmall orgamc

vehi cl e. Exanp es of suc iclesarée wa
meepgera Bepsde ot baptide dentetioge an ahtibddynor z&ﬁ)tfuﬁ%dmlahﬁﬁlgment or

ool R Rl g R RS IR, o Bbsthetefiayoans moleouts

a;relﬁsﬁtiimaﬁ) SainiidRies (Hfﬂb'&g\éﬁ&?‘ 2003), a&eme%'(ﬁf B4, 2000a and
unts of additives such as Substances enhance
ZQOQ g}ﬁa@(plyl}ayrrolotnazmes (Vite et al. 2005), aryhndohnones (Cui et al. 2004), and

lapatinib (Carter et al. 2004; Xia et al. 2005). Examples of peptides or peptide mimetic
inhibitors are disclosed in Greene et al. 2003; Park ef al. 2000.

[0060] In one embodiment, the HER2 inhibitor is an antibody, or any functional
fragment or antibody fragment thereof, that binds to HER?2 and thereby blocks or reduces
the downstream signaling through the MAPK and/or Akt/PI3-kinase pathways. The range
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and chem cal stability, e.g., buffers and

preservatives. The anti-HER2 anti bodies are typically
woaomosaised i n such vehicles at concentrati onspof/uabmean40139

1 nmy/mM to 10 ng/m . Wen the anti-HER2 antibody is
oftdh8SHER 2 AR odid@ntdrasdssstibethis inventiefienedrhpasses the compounds

LG NE Y TV M ——
HER s G NG foma B ; SDFURIE B il R ARRD. In
arlogip BEbbUinicnd thd HERA ehibit@ds i amtfbodypoireny 6@110&11011@1 foagmeent or
ety Jemen st ) bt sbhment vorne CpARS s Batinflage. I
aJﬁgje?‘éhﬁBhﬁ{bn? UPEERD RShibAASE HE Wi dG sl FestidhaUkagencht or

m_trastuZumab and has a pH of about 6. hi one, .
argivbdyl frapment theredf, dhivh cofprises the aemplementritastpinsinmeaggions

.S fr to 4 ny/ . preterabl bout : :
R on el B armaneenb il oo g PRI P anibody
is A8 A zel hasHobeHARRb&Iy2 I8 Whe 4mbBdikeng itk bhoclonal anti-HER2

subsequent or mmi ntenance doses of trastuzumab are
argibody isxrastpzrepab Ty pi cal |y, the dose is administered as

an IV infusion. [0063] hi another enbodi nent, the HER2 |
[obeh)i bi tTrastimmmbdatcepiyn®sGenenicichaSmith fitn Faneisco, UfntUSA) is a

is, .an inhibitor that .inhihi [ ust ; .
S monesTavel s gab g B Rp, et B mudtithe Bl Ring of
traSuZahBl ahd sEXDPHIRSMAEcutib@l fofnyifl #SdrR @nkl nfvaseardhbidst afradiminis-
Include Gefitinib (Iressa(r)), Erlotinib (Tarceva(r))
trativeh theyepf amitanghti }%m‘mlw @l R8Q7 .9RS2, 1883, 298020087, dnd 2002b.
2006. [0064] Th ject | : : -
TR aea Pbrayal aF B EEE aek BE Y o LAl B Bpticr it metastati
biebgTR BndqeR ihe sy tuiield @rerax@rdss o IER2 ptoteianné whodlavéoasgived one or
the nmet hods of the invention can be pr

acticed fo . .
mpes eepmedreyanyirepisas forthehmestistalp diseass; %}@t(?ﬁeﬁ’? W{Wﬂ’é’ in combi-
i t : i t 'S i j
B L i
thedIERZ ptodein amdwab hete nattreredst] chemothanipy dordheis megastaticelisease.

ity B LBl OB B
w@tﬁtaﬁragéa'?gffaﬁ&ﬁe@%r'b(ﬁ@t@m QMK Sriesiior. LIS off @gsalying for HER2

speciesof interest fromthe present disclosure of the
prdteie SvermprRsiqranelnde wethofls thatiliae imsamgpistochemisty (THC) and

ope .e dj. ¢ th ubj A0 L :
S g AR Buordsi el bt byt R0 (e SEAORRB ALty frailable
0 @es HIBEHVydidi (Vybisdad., hesnereGastall)t Aremsterdalhcarailable

with 2+ or 3+ HER2 oyer exgéessi on. hi on nbodi nent ,
FE9T6 test s RAK Orfderognsslr d D4R Corp- ot 3@Hee % Si¥Powi ng

treatment with trastuzumab. Wien the HER2 inhibitor is .,
[o0f2st uZWhetbused in vivo for therapy, the anti-HER?2 antibodies are administered in

therapeutically effective amounts. Preferably, they are administered parenterally, when
possible, at the target cell site, or intravenously (IV). The amount of anti-HER2 antibody
administered will typically be in the range of about 0.1 to about 10 mg/kg of patient
weight. For parenteral administration, the anti-HER2 antibodies are formulated in a unit
dosage injectable form (solution, suspension, emulsion) in association with a pharmaceu-
tically acceptable parenteral vehicle. Examples of such vehicles are water, saline, Ringer's

solution, dextrose solution, and 5% human serum albumin. Nonaqueous vehicles such as
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the subject preferably is not pul nonary conprom sed,
does not have a pre-existing cardi ac dysfuncti on,

wanw7ms32ss not hypersensitive to any Chinese HROEUSL2006/040139

ry protein.[0066] A therapeutically effective dose
fl(i)/‘feg Pils ﬂ@@?‘iﬁh‘)lﬁa’fﬁ ey ApoUei used- ILyipesbiss maydedpsdandarders. The

L.ohL it . 7- AAG,and HE . )
Wbt b LU A B0 Carb AR AT P bch s SR e imbangasotoni-
cftﬁ A Eh;e_miaalj sn%bim;yee.g.o laefférﬁ aﬁ% pi%@érvﬁﬁlxlf‘etk.emreﬁadtihHEﬁg hh#6ddies are

a I NQS ou a rapeuti c resu . e
Syl onPTate s ot Vehiv G peseneaions af oyt mngiml to 10 me/ml
i: ¢ i d ..
W?ﬁg%@ﬁﬁ‘? HEIR! atibod s Gnds il A0 ot A Blosinly agpnistered

in ppharpreeitical fosmiitatiomnotprising sboa 460 nparehetab, about 400 mg o,
nat,i,o t et lesion. A

RSB ot eyl P oo nsorbae 20, whi
hBR/bdoh Rb& nbfiRId I a0E hE sl m%fé%staﬁ@%%{ ?c?mn?j:%&id?lo(BWFI) or

assurance that every breast cancer patien
stetike water @r i1 estippd SWH). Mo s prafemed émbodimant, theqhmariaceutical formu-

. 67] As .noted.abave, treatment cycl e can
08 Bt e R RSt Rg S 2 ke S B it ot e pH of
abau 6bE @EdndyRiiiné@r ea%ﬁﬂo@ﬂﬂtﬁ@ﬁ@stﬁﬂ%m%radﬁg%l%%gﬁsp I%%Hl 1to4
an

I ?g as_the equival ent AUCtotai or other
Hﬁz &riselerablyahout P e d medkeiln a mave arsféresdeambortmentpibe initial or

j L e ] ni,.stered at .| east
64055 BB BAEI B8 LSS B s o
traspeanedd are bbom 2eng/RarT phallyptke dBsd i¥ ati@imsiaRl @s 80 infusion.
(MID). The MID can be defined as the nmaxi mum dose at

[oaks]ch ranAcBEr @AboiMBE:, Bk IR HlHiRe i $RM8H89h&Binb S nhibitor,
met hod, of treatent experiences hematol ogi ¢ or

thabis Hcirhibéion ghat inhihiis aot jpstidER A buhalb @ second typpsing kinese, typically
h f 17- AAG adnministered |

EGARApIsD kRO Sh AT Etbn BB b Sl Np SR RO BhB Girgtiehde

Gefitirdi B (BeSa®@l Hrlatinsh (aeetva®) aElapiiialb. dReSordindRasmhiky 7002;

nacc bl e and/ or unmanageabl e hemat ol ogi ¢ or
J%Bﬁpﬂgﬁé@ol ogic toxicity hi one enbodinent, the MD is

450 ng/m 2/ dose. [0069] hi one enbodi ment, the anmount
[08§41 1 7- ke sHbIsstrin seed eldrqatment sfonghmosasiof thtgaresentimventinge is

. . / n2/d . hi t
N g L e T N
ing¢miphesan be prajtsed fos vatenntiry dafpossy, Wthdakstle 83@@stment of the unit
and_450 / m/dose. Were

[ n2/ dose; 375 / m_/dose;
AR APIGARENG ST RuAly if@e@ptwr etberPheat PP pasrmetetsrdosgsiied herein
i i S r e r 2 .
o 06 vt b MR 5B AR ATMZER B i
These Rf skill i theamafiphaghaceTticAhSiambriknb wioe e raadily dstefiaathe

ol P R CRE S 5 g o ot

doaelundi P phratheted B2 Suia® Medpy. t © 450 ny/ m 2/ dose. In
anot her

[0065] In one embodiment, the subject has been diagnosed with a histologically con-
firmed breast cancer malignancy. In one aspect, the subject has metastatic breast cancer
with 2+ or 3+ HER?2 overexpression. In one embodiment, the subject has progression of
disease following treatment with trastuzumab. When the HER2 inhibitor is trastuzumab,
the subject preferably is not pulmonary compromised, does not have a pre-existing

cardiac dysfunction, and/or is not hypersensitive to any Chinese Hamster Ovary protein.
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enbodi nent of once weekly adm nistration, the anount
of 17-AAG adm ni stered is 450 ng/ n2/ dose. Those of

wekod7ios3284t he art will recogni ze that the unit Pdoa82006/040139

ampunts of 17-AAG or 17-AG prodrugs or 17-AG itself
(00601 he Adherapartically peativa éowsfelg-fg-f’s&m@dthmpaumﬂp effective
s PG . : ) oy i ged f 7- A and .
e e b B AR Bl A SR R bt speciively,
thatoeyainhiaisidred at eaéh adiginitatdsngvediond fredifment cycle to the %ubé ect that
e

net abolite. [ 007Q] The invention can_al so be descri
Brinst 259 agtfe[r"lﬂ?éltlil;\ﬁ%%t'r Rrtherapoutic resli can de dhas theyate of the

préBadstBRYr spead 6f thEREnRE E%%%@%f%? ri;éﬁd Phlaetrﬁ/g%h@ r%lé L[ixle. In some

be  equal to or greater t
patents Ithe thietapewsie respidantbe partial peedmpletedimidatRMb MtkiFeLor non-
The anount ..of 17-AAG adm ni stered can be at | east
BRI A sy Yol et iy SCy G éme ah uirdopestsent cycles.
Hovier, fhdTeat/ B RPdsBahc UM Seryl ROALEardss lﬁeﬂfeﬁ{jwflpg Yfeve a

the frequency of the adm nistration of the uni dose
thegapsyte regalé Riith a5y antifceecentieidpy. |1 n one enbodi ment, the
pharmaceutical fornulation is adm nistered

[9067T av ehoustby aloveea weatideyt dyote Gnoe fdurwesdks. Iafotlzerfedibbdiments,
week.period. Adminjs tration can be on the same day of
REHBERsP m ¥ EppIobeL T api ikl iebes ahmseks, oo long s the
eqevalBhIATBCEH o@oﬂfe@PKraﬁﬁtPﬁﬁ&raﬁ%fs%Eér%dtlﬂ% i glzleea%tzje%d. The
ameliorate treatnment related toxicities. frudtrative
upit dosereaanlopedtin gachi eygld is ndmimigerdé stleadtorcd pertwek.

exanpl es below. 17-AAG and the HER2 inhibitor are

[0068]i calHagh adiridosesefel7ed Alyis la\dokadfusot @ivre thuBEthakinaAly tolerable
or. 120 m nutes. For

er of. a ast. 30,.6Q, 90, ¢
d%aet(?‘@ﬁ% tfb\f Mihg CEGhe 8‘?%58@? theaximum dgse apwhichdgopaar ely one
£k sulljedteshd ' [1BoU S
O e G e O SRS SRSl e
mpfalegie toxigity aghhmerablato sunpertiyé care Rytfendly, s amasiof gV AAG

1t 0| ] 17 AA kly for four e i
oA o 81 PRa e IR Aoty ne i o Ehba aami-
nip@tddanbne ha0IEk ndhesat fkidab@table dnldfor@hathgdable hematologic or

understand that, in the foregoin ar agr aphs the
nQisReraielogig rexipite An ene prbediment; thegMED isfAS mggmGdber t he
sake of conciseness, but that a nolar equival ent
[0868 unt Ipene embdigents thsranehuntyo b 7- A AGNKEipiste@d AG) single unit dose

j j - 1- A ar rodru f 17- AAG

B4 0o B il B PR BB AR o
ofelf7t AA GlatinAdiGicr sl iadiSimg1s ik B6ke i§ MHulBD O fnoBY/abet B6®mem/dose;
7§7%/A®@ havi ng anticancer_activi té in_its own right,
3TRPpeHr oss; apsh 454 mg/m/lose Whepaha Ad-ANG in@iraingsterhd ence weekly
ol X Lhlte for the-th eytic

op RS B OGS 17 A BB LR ANE U o
Whensthp ELrtiACaTs adnefisteedd aree daslelyaihd af@shnel I7e8ATEBihistered
rar}g?e_s /f\r%?n 500 2450 mg/m*/dose. Where the 17-AAG is administered once weekly, the

amount of 17-AAG administered ranges from 375 to 450 mg/m?/dose. In another

O

embodiment of once weekly administration, the amount of 17-AAG administered is 450
mg/m*/dose. Those of skill in the art will recognize that the unit dose amounts of 17-AAG
or 17-AG prodrugs or 17-AG itself can be calculated from the doses provided herein for
17-AAG and the PK parameters provided for 17-AAG and 17-AG and the molecular
weight and relative bioavailability of the prodrug or 17-AG metabolite.
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that achieves an Area Under Curve (AUC totai) of

17- AAG and/or 17-AG in the subject as described
wboeom@ioas2syar i ous therapeutically effective doseeTansgnos/040139

dosing reginen are illustrated in the exanpl es bel ow.

199791 ape dh¢ BrrEPYonganeadso; bealegerthed im trime o thegmosyt of17-AAG

= - Lded by the present inventiaqn
SRR R el T PR d Sl W B icalp e ap o o
gieatgr tharCl 260 mphe’, Al iiorenchalp willBe 6fuaDicSér drbatti @A 15500 mg/m?.
he elim patiaqn, phase or_ steady state (V2 and/or 2\/ss)
The Gt o)A MiSemNs e P berdtdaset L20Gieolshi0 wEre wertmnt
cJOR Carkf )5 P10 ANB R REA ttdathe g%&&@f one or nore cycles

of adm nistration Tn accor e wth the nethod of the
The.

i nti S .l her utjc benefit .
e et rale s ey B SRR Tim o s B g s once
weeklyeorttwicewaseklyoh e enttddlsa! the Shhrhac8ERANMRALlation is admi-

su‘gjgcts as soon as 4, 8, 12, 16, 20, or 24 weeks from
nished fnirayenpuskyonge weelely don 3 et 4 waekisrf stfewt wesk netiotlhédminis-

' ' T the uti,c benefit, .

o108 580 65341 b BT b0 o MO EOFRU b ERS i

nisteredd praeweaitmer_lthiledimnien it pmﬁt&m afn@rioﬂawrtg%tmérﬁ&él@féa,toxicities.
on-t.ar get SI ons, .. Oor, overa response. one patlents

! _SFth%%l?f er%ﬂaﬁﬁ?g mediiHignsRe desciiped B’eﬂ%ﬁ eraneeeb@owi GHAAG and

tHd MBRY irlEhitof abdtyble8IPhAIEISGEO By B filtliiaﬁgfl'l' infRefin™s pé/MAcll of at

experience no further netastasis o r cancer.
leapiciOh 60, Y0ner EYbmiriuteshBorgfatients aritheeBSA gregper B Atm P tlosing can

b% g%@gt%%gli %c‘?cro]lg f%{a/ﬁ]%egl?{etégg%%&ﬁiggsﬁg @éggﬁﬁ%{r{gégof 2.4 m?
ic bepefit .can be an_ inprovenent of the ECOG

S TN R AN LT AL M=

adr@sHation oPT RUIALS Sncd Wekdf fof ?&Hﬁ?ﬁ%ﬁgh&q{&ﬁ em%%ﬁgput

for treating breast cancer by a ni stering
repghingsD3T ia apy digated patiendi t her i n combination with a
HER2 i nhi bitor and yet another anti-cancer conpound
[0p&3Ich faTslblOd‘t)smﬂ(t{hiincthelf]:;1rt lnwld: hndqu‘t@ﬁicbfhaﬂ‘ird&le f@rl@'gdéihg ip@taraphs the
vinor.el bi ne, paclit.axel, docetaxel, capecitabine,
do5aReE o big ?"E’éﬁ%@é‘i 1Pé?¥¥ﬂ$f<1(} TR ER the &ales) ficoneienesy Gut that a
m61a0B@sivalent avtdupt 8817-R or% prbliio?473CA &or 17906 7dr combinations
Ir;portant l%@ the the present 1nvention can be used 10
ot YeAA G 4171 k108 apradmuh o B HEA ASA o E7-Afhcantteused aistead. one

or nore prior anti-cancer therapy regi nens. These
[0ptdlor awstriot@iabeve,raigi MBEAAG icddudeisteped, tiRrBajpmetdbbiifced 17-

0, __nonot her a .conbi.nati on _t herapy, surgery, and
ABShPRY SHrERER ki OIIR 10 Qum i APRAE BB aRTedts 17 PG and 17-
AGREH s escha B 1086thE0 rdsP6ndikie %ﬂ’tﬁ@{he&%eﬂ?&ﬁ 858 ot¥AQ method of

have cancers that have proven resistant to rceptin
theysnter Ay tharapsutieallyeftectivedosbiand tioong tdganmapyf W-AAG is one

th%h%gb%g%se%{]%%}ﬁhﬁiﬁggéa%g%ﬁ%@tah%?z §1P1/§8 &%\goir 1%—_%'111 gw subject as

deperitgbdtgredd. Various therapeutically effective doses and dosing regimen are

illustrated in the examples below. Therapeutically effective doses and dosing regimen of
17-AAG and/or 17-AG provided by the present invention can also be described in terms
of Terminal Half Life (ty); Clearance (CL); and Volume of Distribution in the elimination

phase or steady state (V, and/or V).
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ei ther, HER2 inhibitor, other anti-cancer conpound,

etc.) useful in the nethod of the present invention
woam7mws3®er nul ated for admi nistration orally OPCT/US2006/040139

intravenously, in a suit able solid or liquid form

[978] Genhhe Hherapguticatly gffagiiverrmonntoSeighdeseanu bPrmetmoust that,

, ncott WIIi. & W ki
S GE cyEfl Br hinls R 3R g B e frettie otlEs
itneentionpresuidan a tapspearabaletit. Thettherapdd®io beRAtFrom the treatment
ng%&%fﬁgﬁutlcalLy acceptable carrier or excipient for
PIdHE PregeRidYegHaN ca Rerhseived in regponding subjests as spon as 4, 8,
. I I o Li

12518, 20 & 30k iR R Ao Yo AR RAELR (R Mo Rl PEine ghme-
cotttrat formutatien) Theitlieadplentid benefis earl e 4BRYPRESUSIDN@r incomplete

repargtionsg in ligque fied form |n addition, )
T%B%E of SEW ag a%\tlH}qdi“% 3%?196? calhion ipredidesians) war-teech dsivms, or
obi&¥ll ?&pHﬁ&d SOI[ng QZt?JntNilﬁ?Jt aéig;zsfelﬁorh 9 Ctlf'gr \gﬁfe%(%grigrtceta%?gni-

|nventhn may Dpe _Orrmla e mcCro caps
figamslslaytin theaogrossiornoithe disesss ioomsll eGenened npfupthecmbRstasis of

s PO bR B SR BE e RS e patns

bPhevimatoRy200%r Be30Y% ordflere, 4537 oPHRRS of 589; '
Bosch et aIy 1996; De Casct)rosrf996, 0and ngéﬁ?zaertﬁ%?lmmher

theeapputighenefit pannlg angimpreyement of e ESO® af theamtienttby 1, 2, 3 or more.
vol ume, these fornul ations are especially suitable for
[00R@ del Thegrrgscof inyFntiah@rovidem it vezious embbdivehis, metholy Brareating

.1 0080] .17-.AAG C fo lated in an emulsion . .
bt Vit A @Eé%%%&%?%ﬂ B8 ¢f&itBgin combination
witRRAER? ailiieR@he Fet Mofhef MH-addcensomdulld ié’h%ﬁ as doxorubicin, cyclo-

excj pi ents are described in Quay et al. 1998 andX
phoshbpide sgpimbicip ygrelirine, peplitand, desstdsel, dipsishhing gemcitabine,

' sl th | .ef bly |
A A S U T R Rt £
d. .Ih t l,is th dtof . .
08P e BS R BALR et PRk i s paiiaus wigh breast
cante whidohdveSaitdd GbbrMoré pAbY é}fﬂiuce{ngggﬁéraﬁf %Ens@?@ﬂ)ﬁor anti-

for preparin ag&armace_ut_l cal fornula sef u
CHRE IBEIEICEA LN he arewas lipeitedda.capratherapyn gohBinaiG trerapy,

rARL Lo | i ds for .formng |jposone
S T o S0 TR e MEDOIRT PO BiaR e B By Appiied to the
tré@trewtiolf patperns who hsveadapiatiaehiverprde: BESERNTb Hadpfhi On
i nc] ude those described by Boni et al. 1997,
RSN REN A ﬁsliceaﬁlr.l copafyBaticatherpay ith agethar chenpdimranyragent.
aclitaxel and by Sonntag et al. 2001 for epothil one,
at i $0AstiNe ghaymacyuticpldngradicotS APLSi1dsA ARal 7446y, dqmodrug of

- i | ati hosphat.i dyl | ine apd
ST, AR 0 SRS U 22 o
preseospiedticoydan dt Hamollaadfor adaiine stdiod Wedlty ot infr AR8Ss1y R a suit-

no Ht f 17 AAC% or_other APl that may be conbi ne
ab?ﬁ stqlﬂi 1% &qpid, forp, See Gennaro, ed., Remington: The Science and Practice of

Pharmacy, 20th Ed. (Lippincott Williams & Wilkins 2003), incorporated herein by refe-

rence. The API can be compounded, for example, with a non-toxic, pharmaceutically
acceptable carrier or excipient for solutions, emulsions, suspensions, or any other form
suitable for enteral or parenteral administration. Pharmaceutically acceptable carriers
include water and other carriers suitable for use in manufacturing preparations in lique-

fied form. In addition, auxiliary stabilizing, thickening, and coloring agents may be used.:
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materials to produce a single or unit dosage formwl |
vary dependi ng upon the subject treated and the
woaodriossdsar node of adm nistration. For exanpl eCTAS2006/040139
formulation for |V use conprises an anount of 17-AAG
PHRYi ngARrIthusplin the mpthad af sheivgentiorsnayyberformulated as micro-

d f
ARG SRt 8 GO 8Bt PR FESi pgions
damnlneé,rfoahscmntplé?, ih Mlidroraskuis @nd NaBopelicleMnNMedi¥¥ik and Pharmacy
5% dextrose solution prior to use.

N FRg TRk Sive ERCFires PP )one ih Pscbel whaROGORCaBIoatfgS, and
?@Fﬁtet &0 1597. qu Ql%§%}1% 19&?? x nu[gagﬁ%g b %lgrtn%ethes ttlgxmulatlons

the inventi’on
aphespeadiutiieble feothatdelivery of HIHAGG onaeaherrblatindy IkoBE APL.
di ssolved in a vehicle conprising (i) a first

[a@080jponelit-AAGitari e fihanRed;in ah ehuRiGER IR it AR 6{35.‘ PEG lated
t hat. | S apol éet hoxyl ated castor ojl; and (iii) |y

dedyAsy R EADPrQsslasdn rgTuations vwihEuglp l@XCl}FiEIBS Aaodescnbed
“%9%‘%35@ 15@@%33 JaRR ck A 200 THERARE R BE gRGFed T an aqueous

sqlntig@ritdiningrethanb (pusfadblys e nieanbies @dvR Vitamin E or a PEGylated-

vERBE A1 s e o B g o ioiipa s pap el tat can be

FATENENET for RAKAESGIS o%&&ﬁé%ffahﬁﬁ %ﬁ{&qﬁ“ cs of DMBO

(odor, patient adverse reactions for mul at i ons

| es
Oggﬁel ° &-tog%%ﬁéﬂéfcﬁfotrg ml? Hﬁ%@ac% 1ca %1{)& Ypefplgip the
Ptyecné metlwdadvolwed dtneapm]ldumg IGfAAGEbrIomeﬁ} @lPIQllilhpésﬁ)mes Methods for
fdes.crl bed in U m Eégos ul m et al
R HROSQMES asgr g TY gles @e wal k@(wsm ﬂém@ﬁ I8¥ifglle protocols

@Eta@le fo?—ﬁﬁﬁares[eﬁpﬁ%nt dh 1%9&5‘1%5%9&@%%&3%&%%1 1997,

armaceutical fornul ati on can be for’to

%mailrmes erdt | 819, aind Ralynar ¢rlaé 1095 ,foruﬁléll'(a&a]eanri&lytSOnntag et al. 2001

SIS AR PLART B PuBRE B B it S
fofrmnh’tloﬁb bh@@aa@dylamh@dn@ oly&ﬁﬁ%ﬁéo%%dliaen{zﬁlze&%is%ryl
17- AAG as_an exanpl e, east , such as

phosphabidy hethangjoamug areamm\mnhmt ely 2. 00 or
approxi mately 10.00 ng/niL. [0087] Were the
[0p#2hr nradéa @n@ant ¢iol 7y A&t orovthar dRitha exsayebe @dehihédowih the carrier

ht ca e an_.ana | act.ic reaction
RS et Mo 7o S8 3628 AP ity e pneizapoidne subjec
trenthd amdsheepz&dcﬁl@r mb@e/@mdnﬂmsframﬁc Eot SRnANERNBIASESiSn for TV use
reaction, such as % | orati di ne or di phenhydram ne,
é

CO(TWSFSa"Wo‘%mW Of 1Zuf¥A qngm fﬁgmpb@m ®wamal ¢y about 25 mg/mL prefe-
0 fa
ragl?)é;ﬁﬁg%l%}ﬁé %'h?% g{SLI gﬁ%# @%Fe?%b??l tlB &?g{nqb 5? lfélml.@atlons are

typmeumhmed)betmemmwa foltihed apRi 3Wfb1|d WiSISWH, #brih BB, or 5%

g mes of drug ro uct
dextrose solution prior fo many instances, the dilution is between about 5 and

about 10 fold.

[0083] In one embodiment of the method of the invention, 17-AAG is formulated as a
pharmaceutical solution formulation comprising 17-AAG dissolved in a vehicle

comprising (i) a first component that is ethanol; (ii) a second component that is a

-22 .



10

15

20

25

30

to be added to the adm xture bag. An overfill can be

cal cul ated and enpl oyed to .account for loss in the
wadoi7ssase at i on set. Preferably, the phar naceuPCTais2006/040139
formulation, with the diluted drag product, is pH
nodyRtoxRylateg faston eil sasidy i arthird cmp@mbafﬁl@t@d propylene glycol, PEG

%ﬁg’%@é?@g{ @%&’ﬁr&?%}d"&@mé’tﬂmﬁ gleg? g:b 5 1%?(;56% brtgﬁoaqﬁjet aé 2005.
t
5% corirahielhnhplon rLiAeBS Binier bf aSed:Bioar vesshang

diethORUNE:CAPETMNSOL) aril opls 1k Bé¥ph.
Af ? e? dilu tleon th)e d églgrlprlﬂcl)nc(}lu@ ggh(g%jl ghlglta ?E)Fssﬂag ght i Jabibi et

. 208 o Howegerhbeneyseaf aetiaim Ohelmp‘f@rlatcmroé IXMSOa(odbﬂ, patlennadverse
rSotibnd such FRR s TR o BSRGRrR Bh (RDMARY B8 606 gt herin.

AL Byl P A TB B ASSELET oorn
ihveafed afEhi@sdriM@ 0t UBA Va5 2@)(‘5’35 AR dr B 2002 Qﬁgnétﬁﬂ%t ézl %58 Desai

escalating clinical trial. The trial was designe
cbah 2006, ard Tspecsir). 800G.7- AAG admi ni stered in
conbi nation with trastuzumab in patients with advanced

[0966] d tInrmpotham¢mbodiments the(phbhasaeiiical ﬂ'dmmnxaioheﬁh He lddgtea 1.7

e A A R LT TN

SWH‘ thivigioRlis ?@fdﬂr}%ﬁ'ﬁﬁeﬂ'ﬂ%ﬁﬁb‘ﬂﬁs allbflc B@ﬂdn‘%&;ss tl“hQ ﬁnXﬁflﬁlted drug

onger effective. MetastaticC di sease, |
PM&:}CW@DC?SMQ%%UﬂQg $6-25G s am expuiplecht peabt 1. a@ mgémL such as

oI 143 AR ART? Th Bt A Emate Lh Belmi ek
8 el S s
i §18 RONES Qn @A HyRIctO RsachH 1kB@rEﬂ6%ﬁl 1‘ thlﬂﬂhﬁgn@@a@éns can be

two_cycles of treatnment (approxi weeks
‘H@P@l‘%%@mr@‘fﬁn@ o1 reduge the emaphyfatiic segtion sedhads| (@) oratidine or

b Ll {
b FSRRECTE Pk @%@hﬁ“‘in@f Gl ie ot e sons.
h Il ed h
0 o B RBT  Aelped EF
palﬁnbéemé Fosd )1 7KRR P! JtHérWllSrE@hi'ésdlﬁEieﬁt Y8¥hed 39 drug product

hi stol ogically confirmed solid tunor malignancy
to(hgaddediodhepdrixtirg bag Arsoyarfilb car be ¢a1@datﬁé and ethploytdi® account

h i C r east
rPURS % AeBREHAR B L B g B G5 PR
diptatydres piodact issEa aeutf0) dndWheé e litintik ﬁ&pérfo%ﬁi ﬁ%ﬁf)m&ﬁﬁatel 600

ta tatic disease with trastuzumab {(as a single

PecHrrsdHRentohe Ph@?%wwaonnhl@tlmh tesstorpd po20PGrand is
pr@fecﬂeﬁ @rohd héﬁt) Dru.{g@ro@twt is allowed to come to room temperature prior to

admixture. After coming to room temperature, mixing is by gentle inversion. After dilu-
tion, the drug product should stable for up to about 10 hours at room temperature (at a
dilution of 1:7).

[0089] The present invention, having been described in summary fashion and in detail

above, is illustrated in the following Example.
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adverse events of any prior chenotherapy, surgery, or
radi ot herapy were resolved to NCI CTCAE (v. 3.0) G ade
we 2207/05684t he foll ow ng | aboratory results, w POTwSi®6/040139
days of 17- AAG adm ni stration: heanIobln > 8.5 g/dL,
Tres of hieas el patientswith 17- AA G axmbtrastuzigng
count > 75 X 109 /L, serumbilirubin < 2 x ULN, AST
[089@ AL TThe invention Nas tesigd s puppenr-lohel; doseesealating olinigal trial. The

i RES Lot She b o R B i P s Sl ot wie
tralOCAURRIBL Pationaew Ble Bdahted ofidtRact in@Dgrﬁﬁ@éE(;ﬁi’a@éjE) Thé patients

to prior therapy containing Crenophor(r

had, slistolagicaly copirmgdapdigneney thbfr\@%ﬁsttleﬁa@ézm PfgiressytaRlesngd for
wﬁlgﬂtsfaﬁh Cn4tie o?]}fﬁ{%ﬁme q%é\ﬁﬁregﬁ ott %§ﬁ§or \(ze% no longer effective.
mnrs atlon 0 enot her apy,
Metmanetitsempu‘ pﬁa“sentnwaﬁﬁcbtg)&bgrmﬁig mgas I‘ﬂds re(thhred p4ltntivectr@utment.
fi nost| Wi t hi 1 days prior to start_of

Hem e {nsstergégiéif\é neﬁuglaﬁ @aeraItZOrr@élptes BieoKluPatisnis were
asE8REd méﬁ%a& RNTANR b ¢7 354G s eQaldtel &&%%?fdn‘{ 925 mg/m?
heart failure, or a t ventricular ejectionfraction
wﬂLVEEIthsthamnﬁﬂ@6 (6) any nedi cal conditions
I mposi ng excessive risk to the patient (such as
[oempges Diseasdreapdnsé avdludtdnetvetd pesformbd fadlowling EWNYibwo cycles of
cl assi fi cat, on) |nfe tl;h requiring antiinfective

tr?aﬁ%a@tr(évﬁrm&a&e y 8 weks)( 7 ﬁsﬁen@weowft HitigfpEpr gificacy in stable or

b I

R RS D ES oh ey AR AE RS Rort Do ack Bl @

REQIST. Ahewmssengiaf. 2009. ei t her the uterine cervix or
urinary bl adder, or Stage Tl or T2 prostate cancer

[Omﬂps e HHApatichtsernzoliegl ifflthis [sIAP 4dtisFlkd dssfeswRigtinclB¥on criteria: (1)
| ing vvas obtai ned during the first treatnent cycle

a5 IS YBFB6D Ié%%ﬁ@rwr@aﬁp%t@t%ﬁ raE &P 63 higtolpsically cerfirmed solid

B B PRI B B A oo

thadilyi(4) methstatic waisy c4ridaywith ,2+2)r 3rdIER2 oRiragiression, with
concent atl on were determined by a validated |iquid

P’fe%FFB%Ft lopenginitipd freptgieat foy matastape)diseasengiih tragtagamab (as
a ﬁegmlag&tfoqs in 9 @6&61%&@{ ﬂh%g?f fopf@ms&pg&%pfl ?g%ﬁe%%l),%) all

trastuzumab were collecte oW ng t
adiverfsesvants effdny prist tlensahérapy, sargetyi, ngradethiaappeeemrefdyed to NCI

crrall 2hPele 22T Bllbag butit foule ve&%#&d%s%gfl%

d 0 9
ANG i S REmbDRC. § TRALE 0L I8 bpBils 2ol 183007 1.
pliREles covpt BTG xS /Iqkminnitingin krigx UNA, ASTSdndt AERIERULN, and
cycle only. The occurrence of speC|f|c toxicities of
sefui efeadging 8 258 ULNeverity, duration and reversibility)

was conpared to pharmacoki netic paraneters (e.qg.,
[0@d3¢ar aRelisntewpbsny ef the following attributes were excluded from participation

in the study: (1) documented hypersensitivity reaction CTCAE Grade > 3 to prior therapy
containing Cremophor® or trastuzumab; (2) pregnant or breast-feeding; (3) known central
nervous system (CNS) metastases; (4) administration of chemotherapy, biological,
immunotherapy or investigational agent (therapeutic or diagnostic) within 21 days prior
to start of treatment; (5) severe dyspnea at rest; or New York Heart Association (NYHA)

class IIT or IV congestive heart failure, or a left ventricular ejection fraction (LVEF) less
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elimnation half-life, maxi mal plasnma concentration,

and tinme above a target plasnma concentration). These
woani7oss28es may i ncl ude hepatotoxicity and PCT/US2006/040139

g@étr0|ntest|nal toxicities. The |laboratory correl ated

@nybmed.@glmnglﬁgns-@mm@gemHnmsk fto thetpatient (such as

I .
SBAE) OB BEL TR By 06 DR B S Sy requiring -
mifeg]l\ebetretaﬂnwh; €tb.), latd AR pafiagks iwith frbiieds ﬁﬁﬁ%%gt:féy ﬁﬁlkesmfréerbf

hocytes from patients treated on
%%@B?%%F ghleat Soiepisicxadpt pasp Gatnd sell @argmomA@f Wiet skm, Iqercmoma—ln-
sHegf @iﬁleﬁ’fthémgfﬁheaéekﬂgﬂ oP Ifﬂltéeﬂg LRaQaRy, Fs{gge Wi g%)msgag e Gancer

treat ment assessment ["fanned
vhoseBBRSVAs6< 2yghnds) . Al l patients who received at
| east one dose of the study drug were to have an

[depf - PKeRidyPnén:.a5S eanpIRipt wast cHtdinel dirfeans Brd %e@cﬁlent cycle
gyg follomnn the | ast dose of 17-AAG and including 4
OBy S104) sampissi %mr ‘P’@Wa‘(e\hf $hmbdatalvier deiernzination Qfa;ﬂasmag ns

CUNE
TSR ST SRS ki S
admirigrasion odlyoieys ﬂ;,t?t gnidel)eEIaﬁmh yblﬁ:eﬁﬁi’tﬁfm ﬂétél‘imned by a
patient's curren

n assessnment of the
VLD i R B epet FRaRE ROty GUErdS) wptberlsBlood samples for
détbin@RNtion JWm%@éﬁféﬁHﬁithﬁﬁ&gﬁ el QAR %‘f%mg the first

were to be done only it € previous assessnen
indesion melm, Yrith eeridh aatmmlmm)%mped on Diag ly\aﬂchsinglmdamplkw&ﬂned on

d_scheduyl
DA BB Pla e PRt oo Rt Qepuizeq wsing an
enyhicginked einRRoSHrheH: 8Ssay SHBSETHBYmVaRHH ¥r gﬁnﬁﬁh&tfb& (2

ng/ kg) were adn1n|stered over 30 m nut es,

[obgE)er atzeol ussblsmANE P18 Svds m%eﬂtﬁk%gltﬁé fi ﬁy\ﬁ‘?atﬁlggt cycle

1
trastuzumab 1 nfusions, ge%era y Wt apse

oty Bhe drghrrendeentspéonfict Tesmulels off hreterBetqe. gEse\édmy idogntidhase
avenously

G.was adni pi stered i r
re%rsﬁﬂﬁyzwg St h&%ae?g’(“@ﬁ% BHPREE (f-Asaie Seasure
elﬁmelatldﬁiﬁ)alfmfﬁ,l bRl pBlsmA cBnEBREhEaT, 208 tmﬁ%o@@& ga‘?gét E’)lasma
wth a body surface area greater t han

copgEntrakior) Thewdonisitieg My ummmm gaﬂt;roWeBMal toxicities.
2 do
RS A0 e TSRS 0S8 2y i

d{ighirigb]@ed dyraphob2Bs. dr‘m‘h&sﬁ iﬁﬁ‘reéa[tﬁi@%gjgé/égra@l@%ldtd)Qt@se@imer}t of the
Mhﬁmaﬁnlh%ﬁg \1%99,@1 gmﬁgw%ﬁlrlg%¥hoecrﬁesgﬂgrg gatlents
tré?afHdl(‘(ﬁ{ErBﬁ‘;ch Bn@{b) JchrQiQﬁSﬂ-of thﬁcbﬂ? *ggﬂsies B P?gA%{(? wucﬁtt e degree

was avail abl'e 1n"20 ass Vi
Ofwdﬂhtmmfilhﬁ bélomml@rsnl ng 200 my/ vi al ) The vials vvere
closed with gray 20 mm Tefl on coated serum stoppers
[oeast V\hMOfﬂe‘mefzi asPesofbniThé plainaadqwrﬁ&ufpleh@d waP34 wekks (6

we% %. Eed 1:7 r|or to admnjstratio
cycles). All patients who celved at least one dose of the study drug were to have an end-

of-treatment assessment, taking place up to 28 days following the last dose of 17-AAG
and including a physical examination (with body weight and vital signs measurements),
echocardiogram/MUGA, documentation of KPS Performance Status, hematology,
coagulation, tumor markers and chemistry/electrolyte determinations, urinalysis,

assessment of the patient’s current medications and ongoing clinical adverse events @if
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with SWFI, USP (one part undiluted drug product to 6

parts SWFI ). Dilution was perfornmed under controll ed,
wagzeptass2seondi tions. Final diluted drug producPChag26/040139

concentration of approximately 1.43 ng/nL. 17- AAG was
arly. CRM R AsRkdhétts s dtbioGirdis graurlviiliGA come ti eedaneanly if the

conpati bl e non- PVC, non- DEHP . .
PreviPRassesERleacp I phingEs theed Woeksrianie iyl Bot h

systens require non-PVC, non-DEHP cont ai ni.ng .
[008THi ni ddmanistewtioneard seherludd.  Frastuzpnab was aanipisgeyedyypekly, initially

filter aqr e a i.on LALE '
s pcipe Sossd Vel 3 FHLEE Rba AT AU iU ng i)
whealpelisierdioven( nghites, 8s Ribritsdd 7-ABGIATustins ahneitiatd e dbllowed
drug product had a concentrati on of a&%r oxi mat el Jf 4]% h
thapaszummabeinfisionacssparallyivifet lama{pga ghq*ba vominutes. In the
¢4 | AL i MR Kly at
YIS B TPALE BBy B BRI ety o
esoglatiiRRIRes @alcalandg gayinfistioati 10 mituesardigr pre-medication. For
in-line, or ,an extension set %‘Z{‘t aining, a0 Ziztrgrﬁsin a
patiepis &¥ith ¢ badyowyiapy eepetRRieh A -1 Medidik g cafquiated using
m@&ﬂ@%hémﬁfﬂ RP eA B ftnithtiBh 098 MPD @ag hedofifnuided phdse 2 dose
- An appropriate pre-nedication reginen for each
fopafi/enG, slbsubbepedt pationtspasto rh¢estegthis dese purrdApinainutes.
Crenophor (r)-induced hypersensitivity reactions and
[obét‘)eq ty pfga?nfizi‘i&emem-ggeofl TthAGhygsalissehsi tin 39 Yoyprepsdernsi glycol,
observe ow ng treatment with 17- The. . .
2 &sempehass ko S0 GH AP RP RSN GEESen BF £) REATE 4t o vial Drug
' @bl i) & ivelileitRQ 20 fhish @Bkaini
pfgd%ﬁgagﬁg%%%?&p%e%%%eelz%% ngy IV1 or dexarmet %a@ongmmg
2aMDmBFiaty The va0s weredlessd prithcgray 20 mmt Wsflemcestediserypgioppers and

RS2 hit HRR PR T SRR RLER R 1 Porp g pin
wifl SWF1 WS@W@n@%@ ghdineéatp pedotsoleanets SWRY. Dilution was
ngy

dexamet hasone IV (or split_ as oral doses of 15)
perfpraed hinderaedtratieds asapsic genditionso Finpd dilned drygyrodugt had a

| east .30 minut 1.Qr 44t i NfUSH ; .
oS5k TRl Gl |2 Al Ml g
vacuhousiigs 6f colfpatiBs min-BY dpsa-DEHPZBi(2gthythexpBphtbalpte) IV

aérgi?gg;f%_%agrﬁgﬂ&@%&ég&%;@;ﬁ\’é%%ggfgg %{jﬁé iﬁ(%)Qi,nistration
GO diter Eéhﬂ@ég?n Lun, 108 of Q08 ftantxteha{dn/¥8Y d¥Alaining such a filter.

rastuzumab was administered at the follow ng doses: 4
Daig Ak the ligatisensitictivg of HTHAAG, wetektion fiem ligheis advisgd-kg
weekly x 3 every 4 weeks thereafter. Three patients
[ooegle asHhgkldtddairegplodactiad t.cohdentrati®l df appsoxvinstety bd3 mg/mL.
in a cohort of three &)at,i ents eval uabl e. for dose .. PVC
Thg & Z1Ah ¥ s GEBPISATBRATPS WBg Blat @euya CoRipingE PrigpRayle non-PVC,
\o| | if n%P V€ StonPBEHP¢offainin
e o o Bl il R ! (), then
afifmistration sets and an in-line, or an extension set containing, a 0.22 um filter.

[0100] Pre-medication treatments. All patients were pre-medicated prior to each

infusion of 17-AAG. An appropriate pre-medication regimen for each patient was based
upon past history of potential Cremophor®-induced hypersensitivity reactions and the
type and severity of the hypersensitivity reaction observed following treatment with 17-

AAG. The standard premedication regimen was to pre-medicate with loratidine 10 mg
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next dose | evel was evaluated. If one out of three

patients experienced a DLT, then the cohort was
woner@asmsd to six evaluable patients. |If two oPCTmISE006/040139

si x evaluable patients entered in a cohort experienced
p.&, flnbtidhirrothe p M, Rndeithextekylprdnisblon éO-;&Oeng baer dosme-

| evel produced DLT in no npre .tha
ingsan &600 78 HEA) PHPLOLRAG taantoriomel HeAas e Rifesiosepreme

t50r dine 20
480158 o SRR AR e 20

l’VpﬁIdl @mmmemgdptmmmmnezgotmg EV oméwmeﬂ@a@w mg IV (or split as oral

accordance r ot 0co [
QiiOamgF St PG st oL PR RS HcRy o the
mﬁﬂ{b%ecffl(ﬂm O:her cancers di agnosed were one each
colorectal, kidney, ovarian, uterine and thymc

[O’P(?IT cer oslﬁ;g Tﬁms litt rléﬂggﬁt%hélit ?ec%ﬁr@& eIV HARiSESH BAACEat a

t he years old (wth a range of 33
ddse 08212y eghs’. Bhtmﬁnt cdlietsrvecte anrol{EdSpwalse Qv@lowmg ¢scalation gehieme:

cofbriana e et M TEob LA SRPRRrt3n 04 caso
mg)ngzt’ﬁgﬁu%b%s‘ ﬂﬁlﬁl’ste}e?@at 'ﬂl%dfoﬁﬁwmg'ﬂb@és afm@kp Gading dose

tments was (with a range of 0 to 9; not
hiringl otk rigeng riblac? ingékg weskdyre ﬁtegyryameqlﬁ éhareafiernl Hggp@ients were

of J.or trastu Qnt ai e
BB b3 AL 200 SRR S Sy ol o
foF as&eerscaémgrde@fsﬁnr(eatamw’ inasfindd heictds havingneeeivdd tBreeo
7). Pl asma sanples fromsone of the

trw@mentaysw@@ela peried ar Wn&m@&a@@ SEE tosdrpeariatey ‘30l then the
635 C%eglg\?el Q/alﬁ gl QIFQ %?k% dg ﬁ%&ﬁ&@enc@ﬂ h Uuam the

"8 “dha yzed 17-AG The | ower
cdhioffiwasGhcraasad td ¢intevalnatle patie‘r’ﬁs@@walw niore oAgx\easludigie atients

ng/ m. and 5.0 ng/nL res vV 010 ur..cohart
cied nrew@mmépp@?ﬁcg& 865 E By TR S7bsees EaBEPRHous dose
le ducBAHIt ﬁ%%bi@%ﬂan 1“5‘1% (ﬁ‘%%h@ﬂrtﬁtiﬁén s d‘dé@ IWQLS considered the

ni stere was obser ved. [01 05]
an el wadwmet f@r q@hstwbeaqusnt(p?at:mte antgreddn thpqdipse 2 paitipa@f the study.
17- AAG (300 ng/ m2) and trastuzunab. The nean nunber of
[06y3]| es Rebnty{iss patkeitsnds fémile, Nmab) Wewatseatisbirageqdamgeevith this

iviarel Dfke BTG, o HETRRREnop VSR TIopLPT e Dpalstic breast
cén%Q%( §é cthé hRoR %g@d deponRsa6h Withitoldedtdl, Maey, ovarian,

act ve sites of ase (includi ngF bone, heart,
utetig tndihgméoy/canaerd, and) tefbthddpresfate cameess fihsinsgdiansygs of fep patients

B B SPS 45S A AB s g0

raleH dY 80 g‘ﬁ)O% eOR rﬁ@cﬁaﬁﬂﬁ%@fﬁd@@tﬁsﬁﬁﬂim&iﬂi (with a range of 13
[ nf usi ons) before withdrawal fromthe stu

td 20%panthe)e Of Hecngiiesp MBErpaicntsoihe iedian gieg Ao reamens
W a,% r(&(ntfls I:)atolf B 3 ﬁgt]mﬁgﬁglg LRESRIHNE ﬂe%eﬁé?aﬁ@ﬁr@ median number

of prior trastuzumab-containing regimens was 2 (with a range of 0-5). Of the other seven

patients, the median number of prior treatments was 2 (with a range of 0 to 7).

[0103] Plasma samples from some of the patients were assayed using a validated
good laboratory practice (GLP) compliant analytical method. All plasma samples were
analyzed for 17-AAG and 17-AG. The lower limit of quantitation for 17-AAG and 17-
AG was 10.0 ng/mL and 5.0 ng/mL, respectively.
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trastuzumab. The nean nunber of cycles adm nistered

was 4.3. One patient was observed to have fatigue and
wahdrossealk pain. One patient from cohort 3 (paPCEMS2006/040139
3063 was observed to have a PR follow ng treatnent.
[8404] ont Fowgsobaxi 4 patients Ragicnis HAR4P5) recgiaed EhAAG Qp5asgih?) and

B 1 S A T S g i

hd f
r ea tr |eo tef“ﬁ r@g}a& ﬁe%&@o@aﬁ?%ﬁﬁﬁé@%ﬁgéé\( %%@2&00 mg/m®) and
thBhzdrh 8. THRGRdaveflmbér é‘ﬂ?cfeé 2BmIH4ERY vARG. 1 NASHLT L4}‘5’@@)1)F631'ved

One patient was observed to have a Grade 4 decrease o

%ezﬁaBP@thPm Toleort 2 stignt 298D wdo elsevend ta iaved BR doléaivipgiteatment.
to adm nistering 17- AAG [0109] Overall, there was no
[596k r v aPatent 202 (H@lh eearanid tﬁamzﬂej)pmtsaiisgmsed)mth Her2+ MBC with active

AL QR e Porty, b Gt dno e IR Pkl Trerasiasio). She
hb®h sPokas progidskigre @f@@@s@ bttt %Péhéf&ilﬁnabﬁ’ﬁ&ﬂﬂﬁe‘%apﬁ&mr to

m nutes 1 ntra-infusion, and just before the
eiodment infhigstushy. $lEaeyeived &cycis, of3Gamany (29sinfrsibng) before

"t oy O%Sf‘ﬁ@r?f%ﬁﬁl%aﬁ%fth@'ﬁib%sk%:g%ﬁenﬁéiﬁ?‘é‘d for
P
8, menconpf 5 RERE RO T ok sesied T Gsmgn) and

trafahitZad ThE ik 88mBerld? ofcIeh M inflEerbd R332, Ope patient
concentration: tinme cur?/'es for 17-AAG and 963\%1?10Fva50bsewed

toche datigue and ghdoning naas Oneepatiens B2 colBR03 (mﬁsm 2060l w45 Bbserved
1,11 | ...th
O i Dy e 0 S B 5y e

withater2-6 MB O evithaicting siteg 5P @lsbabes Qﬁclﬁd’iﬁ% Ik godﬁld bone) received 13
one_hour post i nf usi on

t el
Hﬁggﬁ 31 E%% ‘Vléld’iﬁ"@ﬂ @@mo%lﬂdsyfoahypewwsmﬁéy a@pum exposur e
o dru s the sumof the twoplasma profiles. Figures
3o 4 emsahart Pl Fatieua 49 ATl LA (S0guges)

b ihsB SRE e wal CEER%E 1 B DGR Rl et el The
trgsQiziRiabose whi Sdlﬁil@ﬁﬁbrdidip@cﬁ t6 ddbiriQerd@O1 TR/AR) . the
17- AAG Cmax i ncrease was 3, 258; 4,050; 9,405; and

[089e]1 07 rqg/emu,thmag o erAGo BB Yor GRS 8u 5;5@% A orS;
1,861; 250; and 2,225 ng/nL, for the 22 300, 375

Caé‘i’}a"%%laﬁ@ﬂiﬁltl @blyénmén@ﬂ@patp@spetmwaseibyervsd gures 5
and 6 show the average increase in plasm
[0t WhcenBlead wes dodlected ayBoms dortlash@ dme somﬁtrawcﬁi aenalysi}s Pre-

o8, A ol RS SE FES R ac S TR T
midars and 1a2,iQ8; 24, iaAe 48 BEEHs :pgst\’iﬁfu@mﬁnﬁllé’}t;l aﬁnét‘c?drf&?nnf%loﬂ&f 17-

% corrpart nment al net hods det erm ne
AQAGpng p@(\}@rﬁ gtepaged, or spgdysample, and the standard PK values were

determined. All of the patients’ plasma samples were analyzed. Figures 1 to 4 show the
plasma concentration: time curves for 17-AAG and 17-AG for cohorts 1-4 (17-AAG dose
levels 225, 300, 375, and 450 mg/m?) (mean, SD).

[0111] In general, the plasma concentrations of the metabolite (17-AG) were higher
than for the parent compound (17-AAG) from approximately one hour post infusion. As
the metabolite is biologically active, the actual exposure to drug is the sum of the two
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4.3; | nnaphase, Chanps sur Marne, France). Results are
summarized in Tables 3 and 4. Table 3 (Part I)- PK
woeaommstmus for 17- AAG Patient Dose | nfusion i Pax/US2006/040139

AUCI ast _Cohort duration (h) (ng/nL) GO (ng/niL*h)
Idﬁﬁ@r@ﬁleﬁ/e@gunﬁt(ggg t)s 4xhgw3, merp. egpactel for@sf the GDva Figures 5 and 6

7.9 17
B i mgfeges i ekt At PG ool ngnoncasing
dbs@(n?da&).S 0.1 2,015.1 CV%5.5 0.0 17.7 5.9 12.7 Cohort
3 Mean 649 2.0 9,405 1.9 27,493 SD 76.0 0.1 29,37 0.1

9114131 Q86 thik. d%sérzﬁg@@zz% t6-490 1@2) ortAAdMean 11§:ansgwas 3,258;
107 2 27,867 SD 86.2 0.1 1, 6 0.6 10, 42974
5 Q§089éoi 32’41351(1275118(m®7311dﬁ&b|1% AsGQammcneage wasI:9678 1861 2,250;

B O DO S A AR A s

SregreLshoty Ry avahey 1hcr]ea§\ﬁﬁlpla51813 céné&ntrdfodfof 17-HAE8HE 17-AG, res-
29, 1?8 SD. 234. 8 232.8 4 0.2 15,914 CV% 40.0 14.4
pgeiively n e @Qlléeﬁ%?rdoszgqv@sml@sereé Tberpasa fread vizsdyan asymptote

of thé p@gs%qasipvéig ®1nfa coddertrafior: tﬂng‘reg%’ts]\%&e analyzed using non-
10 compartmental methods to determine the PK of 17-AAG and 17-AG (Kinetica version

4.3; Innaphase, Champs sur Marne, France). Results are summarized in Tables 3 and 4.

Table 3 (Part I) — PK Parameters for 17-AAG

Patient Dose Infusion Cimax Tnax AUCL«

Cohort (mg) duration (h) (ng/mL) (h) (ng/mL*h)
Cohort 1
Mean 403.8 2.0 3,257.5 1.8 7,951.6
SD 34.0 0.0 873.4 0.1 1,3787.5
CV% 8.4 24 26.8 7.9 17.3
Cohort 2
Mean 473.0 2.0 4,050.0 1.9 15,881.6
SD 26.2 0.0 718.8 0.1 2,015.1
CV% 5.5 0.0 17.7 5.9 12.7
Cohort 3
Mean 649 2.0 9,405 1.9 27,493
SD 76.0 0.1 29,37 0.1 9,481
CV% 11.7 4.8 - 31.2 6.9 34.5
Cohort 4
Mean 802 2 8,107 2 27,867
SD 86.2 0.1 1,987.6 0.6 10,422.4
CV% 10.8 5.1 24.5 35.1 374
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CV% 69.9 13.6 66.5 47.5 64 Cohort 3 Mean 489.6 27,983
2.2 0.1996 124,179 SD 738.1 9,184 3.9 0.1 69,549 CV%
wW0300705%848 174.1 40.5 56 Cohort 4 Mean 558 28p¢2a/S2008/040139

2037 65,954 SD 736.9 10,043.5 4.5 0.11 71,407.3 V%
132.1 35.3 162TEbk3 (Pait08 -3 Plabh@mdtef PRI 7LAAL - PK
Par TTEI ers f - AAGTAH —Cohortrs Do/-\ 23— VRF
%ﬁl? e C a«"\g Geea CanbPides( ndl) Cegtn) [(IThY-= AUMCioy
L/ faPhary Necn(rzg/mé*h) 13(g/mi*p (16 {921 $D 0(11® 2. 48ng/mL*(h%)
Cor8g 112. 16 6. 09 CV% 10.51 60.16 44.35 37.82 33746 M N
1.46 1.33 2.44 13.79 8.38 Max 2.12 11.42 11.44 58. 82
Men71 Medi an 1.588.73. 42 48,9%89.29. 84 167I7Table @386Art 29,168
V) - PK Para §1eS for G Al orts VZ_\Z VSS
Ss Conbi ned ( (8L/ ) %% L/ ) 1o a6 8210y 50 15914
CM%. 36 84.51 ' 8&®0156. 38 84 .81 94. 8@754 00 Q¥ 83. 66 55
. 64.33 63.89 Mn 67.96 46.34 66.14 38.73 Max
éﬂg‘g.—éﬁl 444,85 549.56 308.74 Median 145.75 74.65 127.97
Méind7 Tabl e 4 288k Paramgigys for 17p 4G Patiegigfohort gy o7
EJ/Z max Tm ax AUC ast
S 196.3 2,194.1 1.1 0.1 68,147
CV% 69.9 13.6 66.5 47.5 64
Cohort 3
Mean 489.6 27,983 2.2 0.1996 124,179
SD 738.1 9,184 3.9 0.1 69,549
CV% 150.7 32.8 174.1 40.5 56
Cohort 4
Mean 558 28,425 2.8 0.2037 65,954
SD 736.9 10,043.5 4.5 0.11 71,407.3
CV% 132.1 35.3 162.7 53.7 108.3
Table 3 (Part III) — PK Parameters for 17-AAG
All Cohorts BSA tin MRT Clearance Clearance
Combined (m?) (h) (h) (L/h) (L/h/m?)
Mean 1.75 4.13 4,71 32.16 18.21
SD 0.18 2.48 2.09 12.16 6.09
CV% 10.51 60.16 44.35 37.82 33.46
Min 1.46 1.33 2.44 13.79 8.38
Max 2.12 11.42 11.44 58.82 29.71
Median 1.75 3.42 4.26 29.84 16.77
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5

& (ng/niL) (h) (ng/mM*h) Cohort 1 Mean 5.53 957.75

2.23 5,828 SD 1.08 305.95 0.17 2,362.22 CV% 19. 58
wO2004532845 40. 53 Cohort 2 Mean 5.97 1,861 2. 4PCLS24/040139

SD 0.69 1,006 0.05 7,653.72 CV% 11.60 54.06 1.94 57.71

Cohort 3 Mean 4333 2pAbA/ 2 SEK Mrafittersr784AB21. 3
1372623, 17 14-23 3805 4N

0367887 CVi6 13262 Cohert—4—NMean
5. 891 Qolrais. 6 2.84 19; 817 $D 1.3Y, 747.7 1. 1740, 137 CV% Vs
23.GemBided1 41.23 51)15 [ 01 1ZLAdhe terni ndL) © (Lm?)

Tmmnation half-1i for 17- and 1I7-A re 4. 13 -
°@¥3 hours and 5. 918%%54 hours,lﬁ\?\'ggpectiveﬂ&&ghe 84.51

SDhcl usi on of the 486/3gur post KgARwsi on bl ogglgganpl e 54.00
i d not change significantly the half-lives of either

DpAG or 17-AG [03P9] Total $93fenic cl e8tdhce for 63.89

Mif- AAG was 32.16 32946 L/ h (opgi8.21 6.08skah/m2) . 35373
The distributive volunes for 17-AAG were: V2 = 186.92

M#&6.4 L (or 107.2780.841 L/ nR) 44A85Vss = 1449.836 94.8 B08.74

M&ﬁar?”’: 5_ 54. 0_ L/ r{%ﬂ The pl as%_GEesul ts ilgg'?@at e t hat 68.47
co-admnistration \w tg trastuzumab had no effect on

the kinetics of 17-AAG [0115] The total exposure of

I7-AAG and 17-AG deterned by adding The AUCtot=i
val ues for 17-AAG\AJ%EPEF§7? %Pﬁﬁéetﬁ@ Hﬂr%ﬁiﬁ% of 17- AG

t @atleint & oMas | 73. 3,tl/yvith a st a@gaard devi at *'1“0,{,1 of 25. GAUCIast

and the nean tot al (ﬁrpgiuLe v&g/mﬁ} 153, Wi t(ﬁ) a y m(ng/ml*h)

~standard-devi-ation 20,513 —Figure-T shows the {
Cohottdt al exposure for both nmetabolite (17-AG and

ar ent drug (17- AAQ_..versus dogﬁrJ/ vel . |tg?20VVS a 5,828

end of increasin ‘%3ot al expos with in asi ng
Sthose | evel . The |ine® have coe3dd.es ents of 0.17 2,362.22
CV% 19.58 31.94 7.45 40.53
Cohort 2 ‘
Mean 5.97 1,861 2.47 13,261
SD 0.69 1,006 0.05 7,653.72
CV% 11.60 54.06 1.94 57.71
Cohort 3
Mean 6.33 2,250 2.54 20,731
SD 0.84 521.3 0.36 7,887
CV% 13.26 23.17 14.23 38.05
Cohort 4
Mean 5.89 2,224.6 2.84 19,817
SD 1.39 747.7 1.17 10,137
CV% 23.54 33.61 41.23 51.15

[0113] The terminal elimination half-lives for 17-AAG and 17-AG were 4.13 £2.48
hours and 5.9 £ 1.4 hours, respectively. The inclusion of the 48-hour post infusion blood
sample did not change significantly the half-lives of either 17-AAG or 17-AG.

[0114] Total systemic clearance for 17-AAG was 32.16 + 12.16 L/h (or 18.21 % 6.09
L/h/m?). The distributive volumes for 17-AAG were: V, = 186.92 + 156.4 L (or 107.2 %
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WOQO(HVOSmposure for both netabolite (17-AG and#Cpasemt/040139
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Aljetﬁﬁ%ldéﬁfoﬂ of-sh Geal 17066 Pkh@mebid aflouAumBlG (& glA&G was 73.3,

. The overall PK of trastuzunmab was determ ned to be
w@ g spanidendsdeviatipn of 28.6pandthg meaw fajal exprasure Way 4 b S Hiwith a

SRR Sk BT 18T i S ity
nfeebblegl HAG) Quiare dapyl EM@B&érsumicse R 10 elebwy Difefel of
pat i ents 1orl or to, .and 6 ho

HKCEﬁaﬁléig totg WS@G Hith ierepsing QﬁﬁieVDg nEI%qja@% ‘Pf’? ﬁﬁqfé?le@té of
it GHR? le al ﬁfr?ﬁm gﬁf 6. 812 RETYUELAGY Y %Gqfesﬂeéf (r%g\‘ﬁ Figure

trast Z were run onaproteln
S ishowstob Ipddted tdtal exnpasﬁwrd for AT, metdlidlite KE AG)and pp&ﬁt drug (17-AAG)

i qur es 1OAI w.the results for four patients
5463&%%%@@5 s\éel Ftsm@s B aend ptweizasias Eﬁé KPO§UERWith
ﬂé@ggméﬁegéﬂ%vélf '.[thQmee B¢ § Bod?AbibRnYr defeh@ttaBor PB) e&@a‘i to 0.464.

unknown. The results indicate that the treatnént

[d1 %QU' t g\qeésﬂregﬂbb't BEHCLAh ﬁncéd%&ul@g %S;gﬁ%t&%‘%%ﬂ ang&’tﬁb%?s at cohorts

y an increase
1 |tan 8 ireherad that thailede leeslelf $7{205G djd hat aBfedaths PET dfdrastuzumab

Gt é)"ﬁh%%@eré‘aé Bk Foeebiantd wbotctompiSal R laPe Toe =

24M6eRL o h i, Be3FdncedoWth7 ) 69%9%”?9 =190 + 0.8 L, and
spec:lflc errbo ments, those of skill in the art wll

Al aghil 2947 Hat, 44ﬁ)nig/fn*bat| ons and i nprovenents are
within the scope and spirit of the invention. Ctation
[fi7]pub IRZ@ ahalosns. Rengheat endd okenybsst(BBLS weod obtaihedffent 6 patients

as an SSi t a uch do t,is.pertinen
Ro Br ot N et D tpro € LS aemiiibinhEnd Ba 15
(Frie 1& PRy Qﬂtaamﬁﬁst%foﬁ) Stkertab@ S @ Rion e 7LANEHnt YAsthZvthal) The
now been describ by way of witten description,

PBhowaee ofn @ik ptotqnn g@}@damumpblotqdefongaﬁ 1z éKﬂh atlkhdlsp70 and p8s.

FgE P p R e B TagsR il GE Lk PufemlCiom chnpt o° SRS SLRY phsients

wefe ITER YS! tha HERDR aitds 80the tfcbuﬂtlt@tlemvﬁ ure hoBﬁ @lab @MkrdSvn. The
cl ai ms., References [01 19\] The f ow nfg[gl s a list of

resplis indicaedhatdhe Eeatmaniyesudied abaymduetignetithe hopé sirprs respapse (as

f
1@%03%% bgrL%rlﬁgreg% 1Ihfr11-%s tr7% %?fal) ngf&[cge%g%llﬂl&%ai e)éel@ @Sir up to 3 days after
infi@ibajminldGat Of) e 22feecould still be observed one week post—dose
[0118] Although this invention has been described with reference to specific embodi-
ments, those of skill in the art will recognize that modifications and improvements are
within the scope and spirit of the invention. Citation of publications and patent documents
is not intended as an admission that any such document is pertinent prior art, nor does it
constitute any admission as to the contents or date of the same. The invention having now

been described by way of written description, those of skill in the art will recognize that
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17- AG prodrug. 4. The nethod of claim2, wherein each

such dose is in the range of about 450 0O ny/nR of
wa2e05A&3280r an equi val ent anpunt of a 17- AAGDr edTWG26/040139

17- AG prodrug. 5. The nmethod of claim2, 3, or 4,

wherein said dose is adm nigtg once weekly for at

| east four weeks. 6. The metlhod of claim1l or 2,

wher eWhatipelapmestiisug of either 17-AAG or 17-AGis

17-al Iyl am no- 18, 21- di hydr o- 17- der net hoxygel danamnyci n.

L. The nmlddcfdr tnéatirﬂgéirmsﬂ.cambean awhBjeetiin nbdsdéoﬂ'ﬁeﬂ treatment, said

r}g ‘i)l tor. rmno anti body, preferab
melhad (rprse Be SeRo ﬁ@@ﬁ%ﬁe@fg isaidsulyega tilermﬁ'éﬁt@ﬂlm effective
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inhibitor. 9. The net m 1 or
dsmesthoxygeldanemycin (HERQG parsd prodeaglaf efilsdr 10ahA 6 orll7-ATHend a

B ST} Ao o g S e ip

olTartBelthdigpeRtit BendHt 8Pobtdihed A NMet hod for treating
breast cancer in a subject in need of such treatnent,

sai d ARfchrd f&%ﬁilhg bRt Jbﬁc?rtn? B S?[}J QLA dpgtes%ﬁ] %eatltglent, said
sai d subject a therapeutica ective dose a
npetiRed ¢amimirisintecthe shapl oﬁadlhmnsqurmgmulaple)doeés‘ @& Clt7- A8 Glaseprofirug
ar,_a.prodrug.of 17- hat results ip an
et dv s afidhy Sy e perdadoliy Eﬁaﬁ@maﬁwe@ whessircach such dose
isli3, RO nBE bIABRL BOD AAKE toﬂa%oﬁ?%oriﬂé/ﬁl%? 17 %@AG &%ﬁ%lm?ent

of claim 11, wherein said dose of 17-AAG or a pro
agpuntoiaNG-A A Gopteitmigsr d 7ediGarodiug,znd naﬂdplfe ldemewf(syldm

%ﬁhﬂr‘t Qﬁe %ﬁﬁs)é éﬁfﬂ,ri % t%gse oL & Ceg ]hg%ﬁg%Bfegls in range of

a&ﬂutAAﬁg/kgtcaahmuodm@kng 17-AAG i s adm nistered at a
rate and frequency such that the Cnax of 17-AAG is

30" callhE mldiRa of ohf 2)6/Btein BIAISBHPRIK iOIAL Bingb BRBbout 375
000 ng/ni. 14, The met hod of claim 13, wherein said

Irtgé@et%#bowm/m of 15rbéFgr vt equivalehGaineusitriani SAAGprodrug or
18t Q]§§ and frequency such that the Crmax of 17-AAG :
?SA%Pf &f than 3,600 ng/ nmL (preferably greater than

5 00 es ., not ex 4,000 ng/nmL. 15. A
et n3° Bl ol a2 huiin Gif Sach dite & 3B ebee phaauiso
@ mSoLy-ARER LIBR bquiSAbst amount of a 17-AAG prodrug or 17-AG prodrug.

5. The method of claim 2, 3, or 4, wherein said dose is administered once weekly for

at least four weeks.

6. The method of claim 1 or 2, wherein the prodrug of either 17-AAG or 17-AG is
17-allylamino-18,21-dihydro-17-demethoxygeldanamycin.

7. The method of claim 1 or 2, wherein the HER2 inhibitor is a monoclonal

antibody, preferably trastuzumab.

8. The method of claim 1 or 2, wherein the HER?2 inhibitor is a dual tyrosine kinase
inhibitor.

9. The method of claim 1 or 2, wherein the breast cancer is HER2-positive breast

cancer.
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subject a therapeutically effective dose of a HER2
wonbi7mssse and a therapeutically effective dosecofis2006/040139

17-AG or a prodrug of 17-AG that results in an AUQot ai
18¢ 1 Thagnefhad Qickam; ik, durfher gamprising Higtstap, %é%fﬂﬁgkﬁ Ject for

ngéxgg%§gg%ﬁegfo%§ Badmikterif B §tepget hOd of cl ai m 15,
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n
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a rate

prodrug of 17-AG i1s adm ni stered at and
dbsec B2 salehitar g  drreaneiiisalbreieptiaiqse OF1 AAR of fafodrug of

00, t -

5B 6 1 BB, AOLRAG A Rodp 38 ARLET abghP13.000
ng/mirithdo whowtf48]000AE/ mE*adm ni stered at a rate and
frequency such that the Crax of 17-AGis greater than

1800 mué weti{dar leiimbllywhereat £id ddvenf 17-L00GREABE)IrBEbS 17-AAG is
does not exceed 3,300 ng/nL.19. A nethod for treating

agjnavsiered ahe ate al fequengyeeh that Hedemop KrAMG deasmet rceed
128b8n od conprising the step of admnistering to
'al d Subj'ect a therapeutically effective dose of a

ER2 i nhi bi t.or. and t her apeut i cal | ffacti .
15 G 0 02, WIERAPSI SR Yoo LLES) hiuffgpe fancis
adofiniteretat a FaesSatld Bequendy stohdianed G\LICHO1 BIA AT islpfeaAdiGhan 3,600

and 17- AG {)er dose 1 n the range of about 23,000
ngglrpreferablygeuier then 5080 AgH-*h. 20. The net hod of

claim 19, wherein said dose of 17-AAG a prodrug of _
14.7- ARG method@f chimd 3pwhereingsaist dosg oA/ AA @@ mcsi%ox efll7-AAG is

t.a.rate and frequency su at~t he f 17-
ofiinfedrEd LR HCTEREY St Phob PRI S TRAG s ghdaifitn 3,600
ngads (preferBKEQeste3tha® 6,000 hElmL)blut dééxenotekdred 19000 hgiml..

19, wherein said dose of 17-AAG a prodrug of 17-AAG

18.7- AR mtho@ oPfreAindbrédst dahvdGn alstibjeckith bsd 6 B6h Bbatdhent, said
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5.0 . . 1.7- i.
s e 2y S i HRRGsShedly Sch RGP TT-A 8 g i of

17{Ch et fdsultd @i ai ATC, WoE1 BIAG pait dbsd ixs the@fingk bfABut 53800 ng/mL*h
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Cmac of 17-AAGis greater than 3,600 ng/nL (preferably
1¢r eallbe method of chdD 1agwherpingaid dnse of hotAle geepdiuvg QOIF-AG is

a(?: p./r..g %rrg(g %’{ %&te%xfr&lﬁle&? #ﬁ‘& ithsat ﬁlree@ntlas ¢ H'lg?} c?ooeg nggé)meed 3,300

ng/mL.

17.  The method of claim 15, wherein said dose of 17-AG or a prodrug of 17-AG is
administered at a rate and frequency such that the Cpax of 17-AG is greater than 800
ng/mL (preferably greater than 1,100 ng/mL).

18.  The method of claim 17, wherein said dose of 17-AG or a prodrug of 17-AG is
administered at a rate and frequency such that the Cp,y of 17-AG is greater than 800
ng/mL (preferably greater than 1,100 ng/mL) but does not exceed 3,300 ng/mL.

-38-



10

15

20

25

greater than 1,100 ng/nL) but does not exceed 3, 300
ng/ mL. 23. A nethod of treating breast cancer in a
weubj7ess2sin need of such treatnent, said net hoBCT/US2006/040139

conprising the step of adm ni sterl ng to said subject a
19:her Apeethpd fmtyeating breesteanats irea fbject HER®Aioflshdi treatmentesaid

m%Flogr a8 p?# %ﬁ%&é) ?% i l’esis/eu ggg ?aﬁg su ecftAAﬁ%{Fpeﬁ%ﬁal Iy effective

ddst-oMAGIER? ittebitornge a Blerdpebtidnllyefibdtite doid of Thes e :hﬁl@dmg of
of claim 23, wherein said dose of 17-AAG or a prod

erMiG KAAGh 65 APFdrigo bl - A Biaulisin 2 pomhmederUGos f 1 FrAAG
527”@?9&2@%6 RO bkl of BBuf? 95 Bb6 ﬁé’“ﬁ%ﬁ%@%"%@?@g&ﬁ ng/mL*h.
G b e plethoied e 13 el Rk o T HAAGH o o d7-4G,

117138&} aRerbdak by 12A® &t ddvenidiesd B rate AEREelpidhch b that e Cx
a therapeut| cally effective dose of 17-AG or a prodr

ob}7-pAGdp et ex@e@éllflé)oﬂ AZaITer $fidh G PIIT-ASE dogs mexeﬁe% 3,300
range of 3.7 h to 8.8 h.26. The nethod of claim
V\,herei n sai d dose of 17-AG or a prodrug of 17-AG

0 AR AR T s

I’VLQ‘lGﬂor R.prédrug 6f EW-EAI@QS ﬁ(ﬁﬁmisfe@@d AtNOraly ﬁﬂqieq[‘ﬁéﬁt‘g%ch tha@the Cppy

subj ect in need of such treat ment, said ne

oEbhAG iSr@eqtﬁrethgm é,éogng/aan{mqsfgtabm gigatenthgais P08 wfrele) orghe Crax
LIERPRALERN LR ol Ry

2 o e wdh %}Z\'?Af %WJ&%%%“S#G?%O@@ PR AT i oprig ptgaAC
1E-AQ%r a-fﬁ\@drﬁ@bh 07 AT, i hdhifistefed MEMRRI dhdSPd élde f9Seckihat the Crayx
17- AAG or pr odr u)%ﬁ\of 17- AAG admi ni stered results in

obk -ABEr t?t%?at@fth&lﬁ Gnplarl (seferably greeter dag 8,00P ngfswluy but does
o oMt t

nﬁ}t ‘?r elgt%édrelslngzm eé)g?lp ecg‘ﬁaééfl’?%%ﬁ%%gfe goo@ (Epé}embly

gmuiehtﬁan&altO@HrngL)sbmt(ﬂoﬁ”eMt@dc&dmO()sﬂgmgu he step of

adm nistering to said subject a therapeutically

2%f f eatrhatBod Qﬁ@ea@ﬁlF%rédEP&nbéihh Bishijectdnded of such treatment, said
therapeutically effective dose of 17-AAG or a prodru

method zompasing e ster of adminigteaingianid pehicch p thezapeagically qffpstive

SRS 8 e ey REELIEN; el e o

1BAA G st essells inesTibriranal Ty 1AUOA6H1& |the:nfang€ oAGhpen2tiose
in the range of about 13, 000

24. The method of claim 23, wherein said dose of 17-AAG or a prodrug of 17-AAG
results in an AUCy of 17-AAG per dose in the range of about 13,000 ng/mL*h to about
48,000 ng/mL*h.

n

25. A method for treating breast cancer in a subject in need of such treatment, said
method comprising the step of administering to said subject a therapeutically effective
dose of a HER2 inhibitor and a therapeutically effective dose of 17-AG or a prodrug of
17-AG that results in a Terminal Ty, of 17-AG in the range of 3.7 h to 8.8 h.
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ng/ m.*h to about 48,000 ng/nmL*h. 31. A nethod for
treating breast cancer in a subject in need of such

woOnemiosest, sai d nmethod conprising the step of PCT/US2006/040139

adm nistering to said subject a therapeutically
%% f eckheymethesal @amammmm Raig idpssy of dAg ora prodrug of 17-AG

her.: t f Gor

AR SR il oY pE R BF1 ERTERE Mo it o B RS e
@fmL7h dBout39,0@0 ngngehof 66 L to 550 L. 32. The

met hod of claim 31, wherein said dose of 17-AAG or a

27 odrAlghetod ¥dr wéiing Bdddt bR arsﬁ?;;b'd:ttlﬁ nbét Sufi b Mt said
of 17-AAG per dose in the range of about 13, 000

efhed eqnprisingibe step®f g@;mmsjmngcth said subject a therapeut1cally effective
dose of a HER? inhibitor and a therapeutically effective dose of 17-AAG or a prodrug of

17-AAG that results in a Volume of distribution Vz of 17-AAG in the range of 67 L to
800 L.

28.  The method of claim 27, wherein said dose of 17-AAG or a prodrug of 17-AAG
administered results in an AUC;q; of 17-AAG per dose in the range of about 13,000
ng/mL*h to about 48,000 ng/mL*h.

29. A method for treating breast cancer in a subject in need of such treatment, said
method comprising the step of administering to said subject a therapeutically effective
dose of a HER? inhibitor and a therapeutically effective dose of 17-AAG or a prodrug of
17-AAG that results in a Clearance of 17-AAG in the range of 13 L/h to 52 L/h.

30.  The method of claim 29, wherein said dose of 17-AAG or a prodrug of 17-AAG
administered results in an AUC, g of 17-AAG per dose in the range of about 13,000
ng/mL*h to about 48,000 ng/mL*h. ‘

31. A method for treating breast cancer in a subject in need of such treatment, said
method comprising the step of administering to said subject a therapeutically effective
dose of a HER?2 inhibitor and a therapeutically effective dose of 17-AAG or a prodrug of
17-AAG that results in a Volume of distribution Vs of 17-AAG in the range of 66 L to
550 L.

32.  The method of claim 31, wherein said dose of 17-AAG or a prodrug of 17-AAG
administered results in an AUCiy of 17-AAG per dose in the range of about 13,000
ng/mL*h to about 48,000 ng/mL*h.
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