WO 2008/ 073424 PCT/ US2007/ 025317 FORMULATI ONS AND

METHODS OF USE THEREOF RELATED APPLI CATI ONS [ 0001]
wabios/oaqapd i cation clains benefit under 35 U S ECT/LIS80B)25317

of the filing date of USSN 60/874,349 filed on

Decenber 12, 2006, USSN 60/914,477 filed on April 27,

2007, and 60/939 913 filed May 24, 2007, the entire

di scl osure of ed@RMILATIINSHANDIVERHEORSOF YUPR GHEREQR| [y by

reference. FIELD 100021 Provided herein are, inter

alia, solid fornms of gel dananyci n anal ogs,

phar maceut i cal conpdﬁﬂ%T@héPUdﬁpTK%$ng a gel dananycin
[Oﬂﬁpal 00 #d 4 ﬁ ClatiSh abihe ﬁéﬂeﬁp unde? I'1’»'5b('.TtSQE 11@&9 cﬁﬁﬁ@%ﬁg date of

ing a usi ng such conpositions. In sone

USWIY% Sled opridecentber B, @006 U 60/01 4.6 T hitadeant Apnk 27, 2007,
and %6/9%& gge% e%nlgl %f"??(ﬂ)épﬁ?e n%lglhcfhgilg ! V?f 940% iH‘é gsgg\cs)r.porated
here BAGKETREAINE) [0003] Hsp90 i s an abundant protein whi ch

has a role in cell viability and which exhibits dua

chaperone functions (J. Cell Biol. (2001) 154:267-273,

Trends Biochem Sci. (1998pLR4: 136-141). It pl ays a

role in_the cellular stress-response by i actin
[0004] ¢ h nafipvidsd oheasins 2tsf t/Bie t Hig rS°§9t qu'élsc Ay analogs,
pharﬁﬁyﬁltlleﬁe@orﬁk(;s%&lg Bmpridgous gaaaﬂameﬂeaﬁabg Selnﬁe§s&§'stalllzatlon

such heat shock, ensuring adequate_ protein-folding
inhijodg, pﬂdeo@mopish@f W@p@@q fisipg swlgg(ggmsptms In some embodiments,
pI‘O\ACF G%W%?Ao‘&g 'f&a'Jhe \étn@il'gp §an§x0a 41?& Phe rgﬁﬁ%tve disorder, and

results suggest that p90 nmay al so pla ?’a role in
methodf DEnhibgrirgdddan §hodkRrotef¥dt Hspd0 )ut at i on, presumabl y

by correcting inappropriate folding of nutant

proteins (Nature (1998) 396: 336-342). Hsp90 al so has

regul atory rol es under Bmcm@nommwsiological condi tions

d i bI f th ti abj ..t :
oo e, ERRCRSbEh ol A FREL B GRIR et BbbbL iy vt
exhibisLual Ehﬂﬁ‘:fdne fu@lidﬁs (Bi @311 B’iaver(20(ﬂ$(l(52)262-(2323 T ;%nZﬂBzochem Sci.

currentl i,ng expl.ore

004 90 a tago ists ar e
199 2%11%%.1@5 &5 9611 i diecisTaY Sty HEBEE SHREREATE Sih many
protdiReA e el rﬁmeé FQFbrfmBndRave Bb&H NRELIF I vadio 6OHIfohMBnar stresses,
di sor der by i nhib |t|ng one or nore aspects of Hsp90

suchg@ i Y5t yshotboEBrioe| adesaaiycipreteis-feldinge pod yRieyenting c pegirspecific

agerkfion i( ?h(ﬂnm@m?fcalofievt t‘ﬁ)%?@@ @%JSfﬁnq{ec&ﬁ%ﬁﬂt@'sﬁggest that Hsp90
ansamycin f natural products. GCel dananycin's

may rdgeopiey arolgon @nﬁfyru@@galrapﬁareéﬁf@ts o neutatiop;, presymably by correcting
1napEﬂroHlJcth gfo{cf‘(lrl[ﬂé ?ﬁ]téﬂ? l]\Janﬁ? (f dj%%@é%gd)nt I'Hasaﬁb ta¥so has

nmary ian cel s Hsp
regudtargru kelese dindert enoesal |phy31d>leg1da§vebm1bmmst and BN respon51ble for the

con%t%%%%ﬁlgg ggg.?naturas 0 ?J Pur{l yeran apcicotgc gge rot ms %ee fExpert
OpiM SpatTabo X200 J(1W 32t he

[0004] Hsp90 antagonists are currently being explored in a large number of biological
contexts where a therapeutic effect can be obtained for a condition or disorder by inhibiting
one or more aspects of Hsp90 activity.

[0005] Geldanamycin is a macrocyclic lactam that is a member of the benzoquinone-
containing ansamycin family of natural products. Geldanamycin's nanomolar potency and
apparent selectivity for killing tumor cells, as well as the discovery that its primary target in

mammalian cells is Hsp90, has stimulated interest in its development as an anti-cancer drug.
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adm ni stration of gel dananycin have led to
difficulties in devel oping an approvabl e agent for

wWo b@sapaet i c applications. In particular, gel dBOEOIFOTI025317
has poor water solubility, making it difficult to
deliver in therapeutically effective doses. [00061
More recently, attention has focused.on 17-am

derivatives of g¥l thpilitycend the gRogaHAmPL; }PFpﬁtr%ﬂxb“dg yith the
admlnnstﬁf%ﬁ bpééll(?aﬁar%?aﬁ\'ﬁ%e l%@ i fELultRd Ue 86l e [op RataatapBiovhBlY agent for
mai nt ai ni ng P 90 binding. See U S. Pat. Nos.
therapegt@]_algglgatlchs 3dn, p@gzpu an gpl@angglzmgé@s popi water solubility, making it
Dgogderivatives have very
dlfﬁ?"ﬁlm te O%g"b@%ﬁ@ EH%Z ‘?C{E;l OConsequent ly, there is an
[0006hnet nhed rtegerxﬂleva;teoporahw fouspdipn phramimecstivitivgs of geldanamycin

«o o RIROSI 10N g i n

R R
mauﬂﬁlﬁm@rﬂxpdﬁ) binding. pﬂ‘ee\U SeBhthIéOE|4giZ6aJ969;siaB$H58‘4oan¢5,@132 566. Like
L T AL XN -

Con?erqﬁent@h e RS @ tunfiRt n€dNP Bl dlop ld:‘dlﬁ@mip bhe&tnﬁ@utlcal composmons of
gel danamyci n anal o

geldewagx TRI9RS Sh%lwrﬂg-/éﬁ H&Z&%‘Lﬁ mﬁk%@?*rlf fﬂ?mﬁet hods

of using gel ananmycin anal ogs for the treatnent of

cancer and/or a hyper progg&tﬁ%{yi ve di sorder, and

met hods of inhibiting HspYU" MY has been di scovered
[0007Er ei N Inh@ie eRibotinteas pedvidel baeiamecolid &rals of geldadimycin analogs,

.crystal lizatio i nhi bi tors. dramati rove, t he.
wh “’g'i %v‘éﬁe{r"éﬁﬁl Hsn70 sntagamsisnamei pogd (?g’ﬁ@n é%n?:gwﬁ (gg Ines, are
pharbREEMHcAL ERisitiBAY cARPHiBYE gélBarfinlybiar MARFE Nhethods ﬂiﬂ&nakmg such
but are not limted to, solid dlsper3|ons sol.id

compgiinsInaring Faipescs laﬁ%vaﬂah%\lﬂtypw@io%? BI@RFlangpygip gnalogs for the

treatﬁ%ﬁp&r@imé and/Br 3 B RORRMAIVE Hk@ndeﬁ an@ BleHR028¥ 8hBiting Hsp90. It
anal og I's pr esent I n an anDrp ous state, a

has rheett slesegetred Ihesin dhaitmixtyes irgsidopamydin j smalogs ng, crystallization

lnhl@% g&%h@ﬁf;ﬂ r&@%@%oav%@g of %eﬁgﬁefrﬁ}‘cfh analogs, Examples of

I ment's rrraceutl c ositions containing a

forngddtiods that @cpjxmvg ithis irpprozerget dmhah:ybutmrqm@ﬂmgtedﬁq, sgtid dispersions,
.l ea on stal li ' r ded
sothAﬁ I?aglillﬁr er oqsﬁaand é)ngglcﬁ%éérr]@?bp{hg %m?genggﬁ ?ﬁ/é embodiments, a
geldammtanwogylsammhom aﬁ10lamorﬂMu$)tsha1¢, aenb@d¢rvrsmlﬂls¢ fate, a
nmet hod for the arat i of. anor phous gel dananycin

“a“%ﬁ‘i)églt e state, ﬁf%‘\‘/‘P ‘“at‘&gh %&t'hod for producing a solid
[0008pl ecul af cehitsip edrshodimedts, aﬁmmb}@u&ayedodqm&wﬁs momamhxgga solid
prOV|ded herei n invol ves solvent S él
%ésrt 1Z

dispersioR i ffueddanpmycip aralgg and &) least piee

wheP@h @6l bAlarhSRRI SlaRids isOpresdi® iR Nabstardiallg &ﬁﬁ)lﬂiylﬁ)hlﬁ form. In other
anal ogs include, wthout limtation: (1) mlling; .(2)
embaginmeni » ﬁ*e‘hPEl)fOfn‘BF preprigHens 9%%‘“0@%5@14%@3%%3“310:‘55 is provided.
Onerm%tﬁod:f?)? g?(ﬂhmﬂégggﬁ‘@ B1R0MAr diffdrtiok Qf‘% h&sQfeRRffRycin analogs
nt nodified fusion; (5) solvent processes,
proviiged| hegiim gnvepreayolvens apiani girymg/ dpthen teghniqusp thas gan,bpsed to prepare
sollf %Pe%{l%} hgﬁer&gnsgodf an{ gjg)l’%’u}f @@%r{ zg{réeo ?rp]llﬁtlugtel gﬁhoutéllxéneltanon
(1) ﬁnldlﬁg 8@) \Aﬁrﬁﬁ@ﬁ/ (0)7mmmcm&ssszl@Btzwnelhb@tgﬁ#emcesses and

mellp éo%\éleaqepgoc%gs%s a(gPr(HUé)n 3 (%e éi R3S tﬁ sgﬂgllxto&&ets&@t including spray

coating, lyophilization, solvent evaporation (e.g., rotary evaporation) and spray-drying; and

1b1tor e provided

(6) non-solvent precipitation.
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can exist within a solid anorphous di spersion as a

pure phase, as a nol ecul ar di spersion of gel dananycin
war@Bom4onogeneousl y di stributed throughout aPCT/US2007/025317

crystallization inhibitor or any conbination of these

states or those states that lie internediate between

them In sone enbodinents, a dispersion i

substantial |y hoWbeg@abrsoddsdnare 0 u%\ﬁﬁ@ﬁ‘?f‘é‘@'é’in analogs that

can %er@ﬂﬂﬂﬁl&%ﬂd %ﬁﬁ%l—&xgué §1s;|9ér§9@ hS & Puidihasy, b % rﬁck]é@%hﬁd#)%rsmn of
he di spersion or fornulation. [0010] In ‘yet anot h

geldmmlmﬁtog mmemdslaﬂétr@wéah@nﬁa%a gryafal atiqrghi itor or any
comgﬁéﬁ@ bf‘tl‘@se \alt?{?k %é‘yth@;e SALd Bhaf AL TBrerhdlifEbERIBN them. In some

ment s, exists in nore than one pol ynor phic
embpdimentsProvdisfedianr eis 13’ub&@nndl‘ypd®mqggm®w hsuchi hat yaie amorphous

gréu??nhycing;{nnﬁ)tgﬁgmwﬁéer}&?h nﬂ”oénl? ua%hBQ gﬁ{sgé}lslgn ?1: firulfion.
[0016}( anpl eln yenaidirer enfhbokdinmme, nino\cdddoamgdﬁarmmy,é@ anBRigEFhat exist in a

PT, THE DRAW NG ure 1 depjcts an

vari GBI B PEMRRGPIRONE"Er RAO <Yt Hotof B o Horhi

fonrdeWOGIde adie XRERGP aérhedsitioh® rth&tomdlude 05fucB.7foAﬁ§s wb&ﬁér?ﬁn a pure
gure 3 depicts DSC p attﬁrnfor Far <!1 h

P ymmq R S A e PRy OF G pmother

polylbrffiz forlQP12]acdii gure 5 depicts an XRPD pattern for
Formll of 17-AG [0016] Figure 6 depicts an XRPD

pattern for Formlll of 17-AG [0017] Figure 7

depi cts an XRP%R&EWSBRFPWO@% BRAVRE of 17-AG
[0018] Figure 8 depicts a attern for EtOAc

[001%b] vat eFigurd ¥ day@:ts poSREP Iﬁ“glt!ilr er gnerphoysNVRASpect ra f or

toorz] Sﬁig‘ﬂ%fd%ct}%%@?@wfgpﬁ S@biRg. of 17-AG

acet at'e rgure 1 dep| cts a graph of
[001;]57 AG cBizven3 degti¢cto n DSEpetistn fot berimeldofadd-AG. f uncti on of

[/ m h
ot T Y {géusgd%pnetsél % t@ﬂzspeﬁt @?F&%i&gﬁqk% er

adm ni'stration of
[001&Or phoHigute's Aépias ammalmdemcfocl?gmt BlFiIMAQ7- AG i n

| e beagl e S in, (1) an cpat apsul e
“mlgﬁnt ai n?%ﬁ igg%@af ﬂé}Rﬁ’y #ﬁpﬁﬁgﬁﬁéf spersi on
[001f7pr Nul akigare { Sessk alinlka ;g-d;tbl)n feNEI0Ycosdlede meAgh?s ul )e
containing a crystalline I on P
[001§] coat eE'gH%d%ﬁéélDegQ%tF%‘i 65 §‘i@tf Tg - ﬁg’g in a
[OOIB}/P sol Fidurdd SRETRMIO sﬁe@frﬁﬂir@t@ﬂ@ SoRarsIran-AQ;- defn@ﬁﬁr]almg ratio
Figure 1 depicts a summary table of PK paraneters

of 17-4YC wicliud ecet¥d. [ 0022] Figure |la depicts a graph of
[ooz%g QG CP&‘&?Qtﬂ)Qtde‘a[&J §V&hph oP|1@tA€dc&§exﬁranBHﬂ@&él@nplgﬂ‘ted as a

versus tinme (hours), denonstrating hi
functieh af he/e! yewsay Hine 4bours) gerpprshatirigehi ghey ielatie bla{t\iaéﬁblb\‘y with the

adm ngqnlgfgﬁ) §§ al%glg)ﬁ‘gilsaﬁ ﬁg#;%e og% #é& tg z%ta EA&%%%%Ll ARk Beagle dogs

in: RECEA uma%?m%%%is@ap@miwng dit/e® 612G 1da) AGa (PI’LW/Sdhdahbpersmn
formiurl]at%angEssTc’o%l Il) (nj eurn‘g’(l)a?ed HPMC capsule containing a crystalline 17-AG
(Session 3); and (iii) a coated HPMC capsule containing 17-AG (12% load) in a PVP solid
dispersion formulation (Session 4).

[0021] Figure 10b depicts a summary table of PK parameters for Figure 10a.

[0022] Figure 11a depicts a graph of 17-AG concentration levels, plotted as a
function of ng/ml versus time (hours), demonstrating higher relative bioavailability with the

administration of amorphous 17-AG as compared to crystalline 17-AG in female beagle dogs
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formul ation (Session 1); (ii) an uncoated HPMC capsul e

containing a crystalline 17-AG (Session 3); and (iii)
wa2esarradt HPMC capsul e contai ni ng 17- AG (12% | pempsion7/ees317

PVP solid dispersion formulation (Session 4). [00231

Figure 11b depicts a summary table of PK paraneters

for Figure h a. 100241 Figure_12 depicts a DSC sc?g of .

17- AG (12% | oad)c2Psilecopianipg 33-AG (] 25/ Iosdy pet EVEpolid dispersion

fnﬁu@my LdsRA WS iuRBodidORIPM G ZzassuRNcInkLHh talline 17-AG
ormuliet O—?w&iterm&gﬁ) " 100251 Fi urgﬁsw %é(’su iz a oraph

(Sessm\&» regd (88 @l qogterirPH%MQrfsapwlq/m%mag 3G 9M lqugayaé)f\’l’ solid
disp rgfoh?%u}aﬁoﬁ‘%és%gﬁh}’”er di spersions, plotted as a

unction o versus tinme (mnutes). 100261
[0028} gur e Eigudepitlcdepicss gsumphargfableo/AW poawetatsriat Fignre 11a.

vel s, .plotted, as a f SUS_ .
[00£(1 ﬁour s) FP& eeh%? dteP 5t Bé%c%ca? F)\; elgbllxgg((/gjﬁ lg\)%!i)l L|l[l'tai/‘i)lc\)l?eK'So solid
dispdréroAGorintul ftiefaade ubﬁgg,lo@hﬂi@gsmlfmnmgBuGHdeem(leper sion

f or nul atj ons de by t di ffere t ods l.otted
[0023" ¢ (ncFiegre %ngth%/ et78h shivips %&Eﬁf?}? gy in %f? girdugony S?udy of
vari@i} 190606 28§ mePMep G apssy bR e Afufitiid ofh?gfxﬁﬁve(ra@%mh@(adhutes)
in a PVP solid anorp hous di spersion for];lnljl atiaon

10036) 1 ot aPipareLABaNaE § SPHahAT (] GRS IEAE) TSRS B gt fancion
of igMVGARSHKE (RARERIdRIDRsthtin %l@@&(y%log@a@l)ibl'hﬂ/ 8f 1IPMG in female

sol i d anor phous di spersion fornulati on nade by spray

beagle msglmngoe@lﬂldlmegmrefomelau@mreztdg by tyg mfﬁﬁfsmm%h%ismlotted as a
funcigr? 8P ﬁé/ﬂ'xl 'v@rsﬁé A héul}% gﬂgu@ % Gn uﬁégaed]{%%%lcalﬁblgy k&ntaining

eprcts an in |tr sol ut onstuylnSFo
17-Ae£ﬁrdﬂp%oto@d) ih spEVEi enisl ehowhger disgersibn dnyawtyiedm made by rotary

f PVP . .
cvaid o8 R MBS E L oA PO bR 720 g0 02 ma
PVR slo:ItE aﬁxm%huﬁmgpersﬁ@ﬂﬂsﬁ}mlangumedd@ ey drymg an XRPD

ern_Jor n ous di sper.si )
100056 1 Pl For A B, ey WA pbms 14 i Tobi s < Figure

14bF| gure 17 depicts an XRPD pattern for an anorphous
i spersion of 17-AG plus PVP a}lsl ked wi

0. 19
[002@] yst al FigHge oy depicts 1@03‘11‘”#?9 %’hfé’“détﬁg%tlg gh: RiRpHnorphous

dxspE’l@IoB?Bf‘a §eBiEs MRy Mko i RAAtS BOmATV R tilding fotads evaybration,
with 1%crystalline Forml. 100321 Figure 19

Ot@ém @f@c@@n ofeEmb Xemses time GRINES)aror phous di spersi on of

AG I [
oo, Pl FYRLPEL I ikt e hriter st

plusgtV Pa@@?/@hditéo)dhw&yso@w ORPAFUAG pl us PVP spiked with
[00%@' ked iﬁ"gﬁn'{le }Q%egﬁ%s&akkbﬂgpal’t:tg{n oF “an ]a%gﬁ)%uf ldgski&%lo%]of 17-AG

cts gr aph oM ng re rom an
plusdli\ésmlkﬁllmm Git%ayystabtinedotm-IAG PVP d| sper sion

B O T
plus'F/ Fdpikedvaths % civeta(lefate$) , denonstrating the ef fect

[003% Figure 19 depicts an XRPD pattern for an amorphous dispersion of 17-AG
plus PVP spiked with spiked with 5% crystalline Form I.

[0033] Figure 20 depicts an XRPD pattern for an amorphous dispersion of 17-AG
plus PVP spiked with spiked with 10% crystalline Form 1.

[0034] Figure 21 depicts a graph showing results from an in vitro dissolution study

of a 17-AG/PVP dispersion containing varying amounts of Form I 17-AG (0%, 1% and
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varying amounts of Form| on the stability of

supersaturated solutions. [0035] Figure 22 depicts a
w@e@plo7akow ng results froman in vitro di ssol PCT/U82007/025317

study of a 17-AG PVP di spersion containing varying

anmounts of FormlIl 17-AG (0% 1% and 10%, plotted as

a function of rrg/m versus tipme

denmonstrating t Heofemg@dt vestus iHps, ?‘ﬁﬁluteé}m{?ﬁ’to§5tfﬁnngfd?errleffe“ of
varyH(% éi’i'ibu‘hf%%f%ﬁm bh ¥h>é sPbilRy QﬁJLrééIsé{ﬁﬁte%@oﬁxﬂbhH i ons.

Figure 23 depicts” a graph showi ng results from
[003éh | n thgmse R depitua gronh shaydye eultsdfropy apg piyp dissolution study of

o 7SRO B B R T R s 100

plotey/asia ﬁuects:msoii mg@nl(\mrsmattmg) (midetenn demensirating He dfeteef varying

of n Farm | 1| stability of
amogﬁtf)gfgéz{\ uﬁg ed3 'htf' OFS‘? ersf‘%l@éeﬂ S%Eltlé)ﬂge 24 depicts a
[0038] aph sRipoired3 Hdpictsla gmph siidvang psalfs fren of irlvitrdGiskolotion study of

dj ent tablets.and capsul e (average u YT 0
o 1PAGUERIE G e S8t ane v Bedmou a0 gy A AaSC 19%+ 126 ang 10%)
plot@l S5 Ql fhhiwyy mlgmevepsru@fmﬂleegmaaes)p dsabidnatiig the déffdol ef sarying
of var conposition, [0038] Fi 1g)zjlure 25 on the left,

n
amoﬁ@EPEFélmaﬁI(W@ésﬁplﬁ‘@h%fsé}ﬂ%fﬁatfféﬁedé 4PPSof an in-vitro

[ooaﬁh ssol UjoRe 3k Uyictssh ggaptﬂ s'ilomgrﬂheld‘ssﬁﬁubﬂ préfile fSI SAE from
sol uti ons contai ning 0% 5% 5% and 5% PVP (50
diffarept ripblez-and ¢ans®w$0eaageuYaé\¢¢s,1lr&mUO|wsgluspp)m HRY dsmonstrating
dlffetrélfr‘ d!]s'scgl}tﬁ?néx‘%geg RS ax‘eg& 19&@?@1&1@%‘%@?{% 9‘51@19(%‘(5% |
|003831r| ousFlgSHF 2501nuth|e dﬂ&; dnpmtsa nhmgd@%m@nﬂ%ar]gra% gineh in-vitro
o BRI TP PR At P10 5% 1.9
and BMPap KﬂOemg/nﬁuﬁeanam DMVS O drlutedi éueD sntofSIA)7 ariGorathe right, depicts a
stabiliz t he supersaturated.sol utions b rev i.n .
threg g Brsasie R P ERER Bl o G o1 oy Rt B8y mir 5k A various
SIF d@ml&{s&oﬂtatnh{ge@sob FBNS eI 9P VEr@ph mEanDIBEAGahiDGSO diluted
varied anounts of PVP in SIF wll g)?)ange t he .
L 108é@‘|°e3§bet°%9Jk‘?é dempratREHebyaned Aeunts 6P {gve supersaturation
lever&' gber 1730®Unind OfiatilVRs" egbll tsup&sdlingfe@r SoRREInS atvyr a?ﬁ@enting
|l evel s of 17-AG _[0040] Figure 27 depicts a graph o
nuclepionéyesiniiager ol 500ubi ity of 17-AG in SIF containing
[O()jé?r yi ng %ﬂpé‘ riksdegfctspé/ Fhre- ggne(ng%halooé()/g)rap%()/ﬂergoré?ﬁtﬁfgdthat varied

functi on ng versus ti ms
amodemﬁBVPam SHgwilhehangedhe d@r@wf sumawélaste@ qfHg-AG in SIF, i.e., higher

[ M I at ed
amolgﬁt? Pga%q}tlll‘?&&l{%&‘%r ya"%tgiﬁ‘»gogbze% 8a depicts a
[00@3 g(p))/h ggzgnnsgﬂ%a(gmis ef?gr&mit st@a dfe vca;lz'/b;ngl Isohdéltwa 17-4@G in SIF
o, all ¢ 9 (515 e r(]ie/ ni%ttedasa
contiBiE vER Aty oh o ar KU OsRl a2 e B Yo
fundiibtdf Gﬂg/ﬁﬁ varshibl igte, @Bmohstaghgrithay f&ﬂd;nﬁg ILVHm%mauﬁe&)lulhbrlum
Figure 28h is a the data in Figure
Soluélé'gy ofp{y@ 85“6‘1‘“%3‘5@%%%}16%3?3 PCT/ US2007/ 025317
[OOJI?FJ' ct SFeguGé agh qels a@a?rmt dennekdtpglesfetts of anyinpdlohdsastsi 7-AG
% 20% and 30% | oads (W/%/\?T in PVP K-30

(12"1/34 %{g/mgnql é&éﬂ loads{aévit aRYR K-39) onyplagma lgvel concentration 2)f l{]AG in

female beagle dogs, plotted as a function of ng/ml versus time (minutes). Figure 28b is a

summary table of the data in Figure 28a.
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mal e beagl e dogs, plotted as a function of ng/n

versus tine (mnutes). [0043] Figure 29b depicts a
w@eoosmris2s abl e of the data in Figure 29a. [ O04B{T/Bs2p0r/€25317

30a depicts a graph of 17-AG dog plasma | evel

concentration after adm nistration of an uncoated

HPMC capsul e contai ni ng a physi cal blend qf an E[ %Ac

Sol vate of 17- ACPRAFH 2| Sthgdegiongiraimg ffegis of varying loads of 17-AG

(12%@/@}0 ahd Bgatiban (wm) fi pop wg@mlasnpd RUd18dné&Strdtion of 17-AG in
function  of ng/ versus tine (hours [ 0045] Figure

malgbhagalons piotiad g8 aﬁhﬂcwn afmekel vRsgys imedranytes)el

ncent [ adng, Resat ed
[ooﬁgl\/c c ag%kgg%%%#z{tﬁ ng a‘r’]‘lﬁ’%‘{c‘,‘?‘?&ﬁg g@e Hgﬁgy an Et OAc
[0048p| vat eFiglurd zoa\@emms aagmplysatf dI7tAG alog qriasimahlieiélt apncentration after

PVP)., pl.otted cl of n/m ver su
samiistioy RctmoReenag gHEr o la Sond e p BV SR, ykid B an EOAc
Sohahithi7t A6 ahe &d&)sé avithoar zeasﬁaihpdt@s fihibikee \pedsent, plotted as a function
cg{gcent rati g0046] Fi gure 30c depicts a summary
of ng/m versys tipg OPFé paraneters for Figure 30a and Figure

[004%? [ 08fbhke BOB WepicBla gfgRiogt19-AG Wog flasafa kel Alontl@@ration after
asma | evel concentration after ~adm ni st I‘E}tl on. of

an
admiig OB T HEMmcealsd TMEofPaY IR Gaptais pHRYNECA 701k8 ghgn EtOAC
Sol\la%ccgquyeAG af %Q%Eall@zaﬁ&( %140& %WF’)OBlolt&hh@é f&%tnﬁf &S] versus

pl o as a function of ng/ versus time (hours),
tlmed@ln‘elﬁ)sﬂﬁrrawsrrgt"tgwﬁlﬁt adding mﬁ@/ﬁtaH@awwmﬁpr Jeadly fpnincreased plasma

is present, the plasnma | evel concentration
levei mhg{t{]%r ‘elative to crystalline 17-AG [0048] Figure

[004;61b depFlguse A0gdepndts mﬁuml?iang(@ldggf thle #&nparhrpetets for Figure 30a and
Fi co:&/&gntratl on after adm nistration of an uncoated

capsul e cont ai ni ng anor phous 17-AG and a
[0047!] yst al Fighat 30a depibiskd gaph (0PUP)AG plogtglasthaakevel dompottiagen after

/m versus ti ours denonstratin
admie g i e AP JTRVE APl soR G Eeaarh e, R, gy lactose,
witHoues B sty alon iGRIBRGWresthi, @lotted @O4 Binclrogof ﬁg/ﬁﬂ. Gerdl&mm& ghours),
a sunmmary table of the PK paranet far ure
b Berionaihibii

demgpgratipg Jitec ¥ 2pWhED ASOFTY ERRERION3 EE U bt F idgma leve

conéégaatmn%ﬂghlx%}aﬁlve ﬁmys%nhﬁ@n Aag. after administration
AG as a solution (85% pr /Eél ene glycol, 5%

[0045811 hanol Figuge Bdbodepists)a gwh BridrAGalpagdasn terel gongentration after
ad rﬂé’t?atn@hl bizaah' gﬁbo'a{éﬁ' RiphRE By @ﬁ@néonta{i’xluﬁétﬁgo Ro® 17-AG and a

unction of ver sus t| me (hours): [0051] Figure
crysmkhzmm dnknbaogr(ﬁidﬂ) ot)lOt!@b 39| asfractiaay of exmtevrsust iayg (hours),

dem% gtl%glfl%ngg[] P!ﬁl(ﬁ?kéag gcg)l E}q za%lg A‘ﬁl%ﬁﬂ_’aol/éag%/ugo %r&?éio asma level

glyco ano Vi a
con@atratgm containing a crystallization inhibitor (PVP)

o005 p s B s Y245 98 B g ta e
Figiel3lbas solid dispersions are effective

[0050] Figure 32 depicts a graph of dog plasma level concentration after
administration of 17-AG as a solution (85% propylene glycol, 5% ethanol and 10% DMSO)
via oral gavage, without a crystallization inhibitor present, plotted as a function of ng/ml
versus time (hours).

[0051] Figure 33 depicts a graph of dog plasma level concentration after
administration of 17-AG as a solution (85% propylene glycol, 5% cthanol and 10% PVP) via

oral gavage containing a crystallization inhibitor (PVP), plotted as a function of ng/ml versus
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formul ations for oral adm nistration. [0052] Figure 34

depi cts a graph of dog plasma | evel concentration
wW@Raos73424imi ni stration of 17-AG as a sol uti on PQDY$2007/025317

pol yet hyl ene gl ycol - hydroxystearate, 5% DMSO in

normal saline) via oral gavage, contai ni ng a

crystallization inhibitor (PEG

function of ng/n§ el §‘E|1§t‘?f}srrés (‘#itraé)s‘)? g‘@%ﬁrS‘??ngFee effective

fomﬁ@at%ﬁpf&‘b%l@drgfn%'au% dog plasma | evel concentration
ter admnistration of 17-AG as a solution (20%

I00ﬁ@d>| yet h¥igame 3 ydepicthyadrassapstobadeg eplasma lpigbcrontengatgp after
adm rﬁstﬁggﬁp% lz’)ztg:doe%edl) snﬁdtﬁn(&@% p?l%\é%?%&e gﬁg&lg{\)@}&gst@arate %% DMSO
in naxsm@ sdlina} viaomal @avagg/ edntaising asrytstaiizafioo mhsk)ltor [REIM!IS) plotted as
36, de Gt s ph of fermal e dog plasma | evel
afu'&%%egn?%/mtl |V%nua %@mgrsgm nistration if 17-AG as a

[0033p! ut i ORiguneN33 odepict2% Taneen -o80 dodH YpIEIBO level st@rcehteation  after

it Sian L AE O el BHRSR. STUENDS R, 57

DMBOOY o%dp‘als i@ nbaig shiie) Gfia BEM Ghvager Sontaifihg@ drix@allisation inhibitor
% 055] re 37 de{gl cts a graph of dog plasma |evel
(PE dﬁ%eﬁitl% » Bt sk fUngling A PRIRAETERBE TORTSAG a5

[00§!?| ut i opiuR®ns! RBicEs 2 %rdphesnBhlc adp Mﬁ 110 BNEnkrBtion after

erile water for I Nnj ectlon via oral g%zwa ge

admgragitagioniif by- éGc?Syasf(dlﬂllqnz@PP'er@ AWi Drvecar8y SYPDNHP in sterile water
o RS ST R0 on PSSO PR, o Ty om0
plotefl aga fugiction vfeng/rnl YAr$us ¢l (bglerb)utl on study (SIF at 370

anor phou 12% [ ol,4i
[005%i| ng vg o%s%r‘%?ecgs o] 45 ‘12 ?%gq Jflh sq%% léPeZ %r%gr)ﬁramn after
adm&ﬁﬂ}anph of tIgdhG s a s‘olmmhl(oon Mmc%l%fT\angﬂé)t 5¢@2DivEGvl D0% PVP in
ey time {m end that Vel %ﬁ%&bit r (PVP and
sterif AT & PRI GRS 8 é?%u?og{aéw“% Budyselfgands thibitar (7
nonfdffc Kwéén-80), pRMEd Ks 8ﬁ1ngﬁ@daslgmﬁsvemleslrrﬁ:t(ﬁd5urs)r egar dl ess
of the 17-AG.| gad. [0057]

ure 39 . de a f .o
[0036] ¢ o] at Figars 38 é?nl?taa@r gcﬂfﬁtr aﬁhveslwdgﬁ %’1 Xigp S%?&?QIFO%W ©)
&/ 1 RYMR Gl scRa61S1 RS VASbROeridds oif PYP (K-15, K-
Ofaﬁg%gbﬁ\%ﬁs %?ﬁlgaﬂGn 12% ﬁ%i/ Sg%‘% andmggoro S)b'lllc'hgl (
30 and &nB0% 44 37 °G prdted af arf‘aftCélen |0§\/ePfsT36ﬂetﬁ “}%W/%rsus time (minutes).

The 't{é}{ﬁ E}%?FVPQ@ ) ?éséﬁ&ﬂntls?weﬂ szithrafed 1éilei%nﬁf131&@$haw EVP K-15 or
oad eve s of 17- A | ower | evels of

PVPcKy@tmdes »as cmlstenhwgandte@? of thlvlﬂ ARlgad.oner
per sa t 0
[005¢7i i??él% ?9 d%ﬁ&? E% gr aé rég? t%)@l%oﬁti%ﬂ study (SIF at 37°C)

gardl e gur e
of anherihotis 1 &AGY plpk PYP qﬁmmms msmgeylatwtm loeqh lqvnlsté dﬁ’f/’eG (12%, 20%,

e af ral 1 / f
O/(t ggﬁ}(ﬁ/a)a d?ﬁ’ep r dt %@Psl}pﬁrsatura edn %V‘gf gf) g?-élig?)]wa (1)?\139}5 e@ correlated to
load[ @@t Bispdtsibhs (vitbhidier dvad leasigef QWaM Iyear tlewelseof crystalllzatlon
as _a fun

e | of t ed /%’
i OV B Felnh S TR RIS e s 71 RP e SERRL Fpfftess of he
PV 8ad. |y affect in-vivo exposure. Page 7 of 80 WD
2008/ 073424 PCT/ US2007/ 025317
0058] Figure 40a depicts a graph of plasma concentration in female beagle dogs
after oral dosing (10 mg/kg) of 17-AG (20% load) plus PVP in a solid dispersion formulation
[both small (<50 uM) and large (>800 uM) particle sizes], plotted as a function of ng/ml
versus time (minutes) demonstrating that particle size does not greatly affect in-vivo

exposure.
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epicts a summary table of the PK paraneters for Figure

40a. [0060] Figure 40c depicts a sunmary table of the
werparaeet ers for a graph of plasma concent rBCT/OR2007025317

mal e beagl e dogs after oral dosing (10 ng/kg) of 17-AG

(20% 1 oad) plus PVP in a solid dispersion fornmulation

[both small (less.than 50 m c¢ron d | arge

t han 800 n1cronsﬁ)%%?PF@P@ygﬁyﬁgﬁkeggéPf %3§ﬂ%q£g"‘%53
[0060yNCt | ORiglke AQE MepikRI @&nﬁlhﬁetablémmtﬂiéﬂ“&@ pafa8eGety for a graph of

Figure 41a depicts a graph of 17- AG 1296Ioad%,y
plaspa GeRGSRIaINgR Male bffaé}?sdogs B%%{gﬂ”é degige (L mgikepphl é&s 29@ load)
plus(lg-@P TR/ KDl OdisREDEP BRES1atidn AC31H 1 s8RAr @dsONBarlSO Melcrons) and large

various grades of PVP (K-15, K30 and K-90), plotted as
(greatef trot &h migrons)/ perticle rsiss], tiloreed esneuﬁ@ytl%ﬁgrr@fmlawrﬁ@s time
(mu%&% end. Fromthe data, PVP grade K-30 provides

greater exposure than PVP K-15 which provides greater
[006dkposur EngulnamP\dlépxk{ts%gra[p@@ﬁﬂ]lfﬁﬁg(uﬁ% Wa) pleprne tcenggntration in

festlﬁg)Tr%ltY 5%?. er4 gesullz> K g‘% eﬁsof @Fi%l#z%ﬂ%}ers ns using

varl@lsagﬁmsﬁﬁm(Kaﬁl ®30iand KF&DE pﬂlﬂ’&@la@ adfigstiaf dfng/or alersus time

RTINS W U T

thana)\fwmtﬂ WHlcIPproR@iesTbreXer Sipdsiré than PYIRALos) . Si m I ar to
he data from femal e dog dosing, PVP grade K-

100631 ovi de¥igyredthdepicisp SRy (RO P K bppmgiere * Figure 41a.
[00@;0\” deg l@ﬁ‘@ Q§§rdeﬁ?é{%oasgfa%ht(ﬂaﬁ E&P(l%%gQ)adi PR&AL bh@Hir&ion in

eplc S a sunmar paraneters for

malFibgagle daga after[ oeb 51]osu:g WUH engrhg)d@% ﬁ@?@hQUSg A &0 ofispersions using
f
varl&ls%rmr p%vlﬁ\lﬁ éﬁcllgl k\ﬁgdana %g@a?}%g%s% ?ﬁ@g&” &f ngfgﬁ &eRbs time

hous I spersion .
(hows)y s$ialilai 2atthodata rﬂnrb i ftmale Rig@ dasinguRYFagrede MPRML provides greater

expc?sH%VtHQ}lgl) gopbe ngcﬁ es grea{;m nSt L arlg tlﬂ% Pt\nak ood

sure n dosi ng anorphous
[006d] sper SFiyuse ¢b &ﬁ«aw eummyaélﬁgsf tbt RErpatdmanerd VGr/RFgure 42a.

[00% Pﬁg] aﬁiﬁuré?lﬁgcgzagfeﬁp%%%a%herﬂ)%&q% %%els (a%)le\éface%r a smgle capsul

dosd bARA rﬂnﬁdrﬁl%ds'cﬁfﬁerdﬂlﬁ@@%ﬁ AAGI avigi at@ys'lgll‘i\ﬁnBHFlnhlbltor PVP in
anor phous di spersi on; OX pal ari zed [ e
|e(()9593ure can be

uncagpted] FRMCPAPSWRbIn A @gw@r@nmﬂp& the gapd Hrtz)vo

achiBRldah 'dgﬁﬂj% iuh&jﬂhods rs@ns 8f Sk¥nih k@l s dilier shaal 7L A6.
Form1l in PVP anor phous di spersi on,

[0066] ssol vEiRIre %atd@prctS( pYernrixy panager zaguiredy Hisingmageolaized light
mlcgséoé%sdgl)@( Hgnsﬁ{l’b(ait ﬁéﬂt SSO@BH& Ltaﬂeqt79.C9P‘]’ﬁ M\éﬁs dlxpersmn

us dlsperS|on I n water;
(B) pl@Kapqﬂzmed lxglghtnagmngfelwa/EVB hephdus djﬁpea:s'myrstualwautﬂe (C) 10X
polar, dllzescis]]li;htl 1nt 9 af %7016%{%/58?%{%%?2:0 SISE\F)I éﬁg-AaG/PVP amorphous
dispkisBns mstdl%ﬂl ini géter; (DY 110X oppdrized ligheindage AGOPNR spike of crystalline

- dIS rs|.p by .l yophili.zation from3:1 .

Forf T aiE (RGP S rednob R reiat oSt Bl apg Oy 0 polarized

llghfZQﬁh%/e Q)?a“(Q‘% Eild bISa90A1i82 33a 1 ipbCf 57-AXG#PYP amprfoat dispersion,
es of a suspension and an enul si on:

dlSSOlVC(? in water.
[0067] Figure 45 depicts a transmitted light micrograph of the 17-AG/PVP dispersion

made by lyophilization from 3:1 t-BuOH/water, dissolved in water.
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(A) 2% 17- AG suspension in 1% Car boxynet hyl cel | ul ose;

and (B) 2ng/m 17-AG in 10% PGHS, 2.5% DMSO, 5%
waoesnsB8 50%olive oil in NS. [0069] Figure BGT/US2007/025317

depicts a graph showi ng tunor volune as a function of

time (days) utilizing a nouse xenograph nodel H1975

when dosed using a solution of 17-AG jin 20% 5%
DVBO and 75% nor RS *X&PPlAR pl’["@bmge?:f)gﬁ,s%spa@l%@ @Ancemulsion:

(A) Q"/@P’f%ﬁ"%&ﬁlcﬁqqm% Rt H6ABmahy Relfulbse! hIQﬂ}H)fhﬁg/ﬁh‘i 17-AG in 10%
ays) utilizing a nouse xenograph nodel H1650 when

PGléﬁas?reﬁé/ o ¥ 330 Sveer-BOH0%f olveodanNG- 15% PVP, 5%
hanol 9 B WNq
006 oot Fiife &0 bR RS thmo Fl by S Bl 1A days)
utilidigf ianmouse rrsnegraghemodel US KXY S hvelreari dos esm@aﬁplutlgn of 17-AG in 20%
C state- of -the-art definitions
PG- P@C%%Sg%gﬁ%ﬁﬁ?@ﬂh I'n the chem cal and
[0070har nmac Figuire 48 dépiets d graph\dhewmgappooyrlarat es a function of time (days)

i g bl Gho il ol S8 ek B Rl bip B RO YAG 15
PVIS BecdthinoRirid®uY, pdbgisse aykerwi se limted in specific

i nstances, either individually or as part of a |arger
group. [0072] Were stereochem stry is not

specifically indi catgghaipéd De§GURADSONEr s of the

i nventive conpounds provi ded herein are included
D wi Q@ﬁﬂlﬂgﬁéﬁg@éwﬁi s disclosure, as pure isoners
[OOﬂi vel | 788 ainiidHs ©F tetrllﬂ? (&R hekdM £ nedhf18iMoBSorate the present state-
di cated, 1 ndividual enantioners, diastereoners,
of- ﬂg?e@rtrécﬁmbms iesegnizied , fomperhciorbiinahd ofresniead chndi pharmassutical fields.
: b
whig? Spi it xRy GReR I RTSAR, JHnt BERRUGRCpl o e torms s they
are aged tbﬂosg;houelthisnummﬁ‘&edonmmtmmoﬂlh@visacmpeed)fn sperigic mstances either
. d.d.i S I osur e HLQOF?% The term "acyl am no" and
n "“38@ YAHR B Pt SIS 86V noi ety that may be
[0072¢pr esemiree byrebttengeneisalot fsﬁd‘cli'lﬁdaﬂy ifdicatdd, RB Isteréoismikers of the
inve][nggq? 3 mg%sellﬂgxaﬁgglg%gg 3{:%51%:1;@6{% V\B n tk%ld eg;ﬁ{;cr etlgltﬁ d}éclosure, as pure
isomer a2 Wvell, asRikituréd Bleeiof Rﬁﬂler anheeentisdidftedrifdivid@al enantiomers,
cycl oal kyl, a cyc] oal keny a heterocycle or a

diasisetopeyte| BOmEHIFan FSemyisy dmér °QfR mﬁw@@eﬁnq rnixes dhgeofomare all

encémﬁa@se% byotfle B@Qerﬁﬂ@cB@Jre PhRMRPpHi O 88 ERRe WhhR dnB8oMNates are also
atom to "whi ch ey are attached conplete a heterocycle

enceTaRASHRY Wlﬂ\ilbfhﬁzﬁcqpé of thag disgdosuie-t he ring structure. Page

[00')9;%0f SOTMpt 8‘/ ?glﬁl%é” PGI/ Q‘?ﬁ gegzéi?é-s? to Cdylmmcr&ftﬁfftsmay be
£o the radical o saturated al 1 phatic groups,

represeoied By mhg general formula:

(0]
T “ RS1
R50
[0074] wherein each of R50 and R51 independently represent a hydrogen, an alkyl, an

alkenyl or -(CHj),-R61; wherein R61 represents an aryl, a cycloalkyl, a cycloalkenyl, a
heterocycle or a polycycle; and m is zero or an integer in the range of 1 to 8; or R50 and R51,
taken together with the N atom to which they are attached complete a heterocycle having

from 4 to 8 atoms in the ring structure.
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strai ght-chain al kyl groups, branched-chain al kyl
groups, cycloal kyl (alicyclic) groups, alKkyl
waadesoied ed cycl oal kyl groups, and cycl oal kyl PCT/US2007/025317
substituted al kyl groups. In certain enbodinents, a
straight chain or branched chain al kyl has 30 or fewer
carbon atons in | backbone,. (e. 9., C1-C30 faor . .
strai ght chain, éffﬁs feoPe 5‘1’%%@8@%”%%%9%51? hajig ggpups, including
strai?lﬁV&hﬁi-n dlcy] pers, e akubed-orit slkylcgbn;a;i, Bydtyatikyd dhlicytlic) paoeps, alkyl
rom 3-10 rbon ato

. nmbhodi_nment an aI I
subsjiuggh cy¥einelkyingraursg apgy %Hoaii é‘ét“Fef’s B%xﬁ kG OVRS ﬁﬁ certain

embB&¥nehB w#?a%gmtdhhador BrinchedrBhai ah@plhﬁem 85 fcoRf tabbn atoms in its
cycl oal kyl s have fron13 10 carbon atons in their rin

backbppaetaw €-Carfr sterightchainayeCs, fopbigpched chpinh 9 qrrfewﬁegln some
embBalﬁﬁnét EHGHHE R ol 18133 ﬁalve%ms %Jhu 5. 1Bl so%ra%bﬁlmats an

erw se specifié | ower a ers to an al kyl
alkyjeoup, coninddif-1 heatbabaioms dstits lhaalabcmg arrct)mamrbe substidped;tIn some
r fr
emb&%ﬂggﬁ a%ic’ri C)Q: &aﬂ{wsageg/\ék %Irl] 3 lg)tn%aalg ue%tze)r%s qxp%'ir ﬁﬁg(structure and
othesﬂhodﬁ;ﬂsasﬁ%carbdmmme raglsempbre. and "1 ower aI kynyl have

o) . 2 S e bR R e R 81t o

alkyl p®upaskioned stove CISLlﬂhevmk @fdh/ dneTloeabb ey teh c&ibkiyd théraitively from
refers to an al ky rougﬁﬁgs defi ned above,

one ¢9,RPOHt 1% 4RI amsalf]h@ﬂ PRE Sfrucfyse.q ptsgpﬁ en?lyold?rgents “lower

alkefyTRQE ﬁ%we?, aubla@r’ R veYditnNarOchalP i@ s |f'£on|i &b s aibbedicn Rarbons,
one of -S-alkyl, -Salkenyl, -Sa and -S-(CH2) m
alterpgivel Yofem é\rwh tq poHhHx F&mora%t@ms Heits ‘ﬁ‘é 0&5 slpecture.

[007RIE pres e@ﬁ@ﬁérﬁe“ﬂﬁ%w”hfe?erg 'icp YR %11?’1‘ %Mﬂ;e ag‘%{eh}{&l:& Qb@we  having a

hi o, and t’h e'term"ara
sulfursrafa%tl aﬁ@&l@@ Hiepasel hmtrtﬂ@fegr'f@dwnanﬂal“kwlﬂgpo m@lety 13 represented

by DS I aHIq[‘?Tlh s ‘Mkteﬁ‘ylan§ @fkél)ylg Q{PAJ Ps QéHg%g(@” ﬂe?%?i‘?% GnfR61 are

€t er oar O benzy
deﬁmﬂdenby%ethplresamtetnemmﬂh&sgroﬁpsamladeahwwlthld,@ﬂm thig;laed the like.

(Y n refer to unsat r.at ed
[007§F| phat ?Jé gﬁﬂ% Ea?ky n& %ﬁyec I}’ZnEdI Rt {?rs pos>é1 P\ substituted
w1thSdﬁb:$)t ighddip (elg taﬁ) atoeatialok jdtsrogtematic @@dpﬂ%ﬂ@l Pniethbkglienzyl, and
gg zln at t one gouble or triple bond
pheny, @FVV@W? ?bﬂ?ﬁy nd al kynyl groups may be
[0079YbSt i t Phedermd *fznketnbﬁ’ SRITE g O Sefehab ais@ufidd aliptatiasgroups
substltuents on al kyl groups, tqQ the extent permtted

analpgoug fife ea%talapaev%l%wﬁt&é%m 1o ek Is g BRGROHS Huthat contain at
1easta$r}s%xble%wnaé Byﬁw}es&rcgm§ ANh | MdZikbyl €3 %ﬁ'ﬁ@ b&substituted

backbone struct ure. he terns
wnh th¢ feaneygronpsf thatqurg gnitghle s ﬁyhstlglp@ta pn abyl a@nphé@tm@w@mpermltted

by ﬂt%\yag&l@{?alm €My, c@géuﬁ %lnb@&hﬁﬁ{gegkér@?fiﬂ Ak rly'p é%gs contain 2-10

I ment koxyl groups inc met h oxy
cmbpmnpdewykmneﬁnuﬁwmoxy and the like. The aIkyI portlon

[()OSBL dan Eoz(e¥m %H&E}/l’l’ ‘Z%}@%” rét%r% b h:l% a‘ri‘k %‘gjf 3y Bg'ﬁned herein,

can pe Su € Sane grou
haviggli ahads}lygemsradlsa] bstachadetht st rinadnieyémgvd])mplst, atlmxylh groups 1nclude

ey sRhaE e P RS PR AR Bl P B o
is sizedl lﬂ%—tﬁ&l Bkl grdtnedl gn(g adrblf]ﬁlsiﬂbst&ﬁtdd Ibp ?lhmdme @oﬁjﬁ!ﬂ taat)llaée b?tab]e as

may er esente Yy t he e or e 0
subsgieipop i) BPeRn BETKieRRsT 6D 3?3 AT val s

[0081] The term “amido” and “amide” are art recognized as an amino-substituted

carbonyl and includes a moiety that may be represented by the general formula:
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O R51 R50 wherein R50 and R51 are as defined herein.

[00821 The terns "am ne" and "am no" are
wa@eaosoneegni zed and refer to both unsubstitutrdI/aRZN07/025317

substituted am nes, e.g., a noiety that may be

represented by the general fornulas: R50 / R50 Nii

R53 R5 1 R52 wherein R50, R51 and R52 each

i ndependent|y represent ajlhydrogen, an al kyl, an

al kenyl , -(C}E),,,-Rﬁtkrﬁg\RSORand R51, taken

together with the N at gmt Ich they are attached

conplete a heterocycle havin% from4 to 8 atons in the

ring structure; R61 represen S, an aryl, a cycloal kyl,

a cycl oal kenyl, a heterocycle or a polycycle and in
whefedn R&Q @n‘bRﬂa@Telaﬁd@"g?éﬂhﬁmmt he range of 1to 8. In
[OOZﬁZ‘her e'fgé)qk: nt. me n%ndarﬁ%r!)” ﬁ rP&chQ{i?éd' (Eﬁ%?er to both

ependent |y represent a rogen an a ,
unstd)lsktlatwll and ansti(t@dzgm'meﬂﬁdg , Aoty tHae mag b repragekiedhyi the' general

|ncludes an am ne group, as defined above, having a

formy#st i t uted or unsubstituted al kyl attached thereto,

i.e., at |east one of R O and R5XKse s an al kyl group.

[0083] The term "aral Kyl % as used herein, whether

al one or as part e#—aqgroup naﬁEﬂ+SﬂﬂQ3aS for

exanpl e, aral kyl oxy, ﬁefers to an al kyl group as

descri bed herein substu&uted W th,an aryl group as

descri bed herein .g., an aronatlc or heteroaromatic
wheggin (59, RThandaRy? eaq:kbmﬂrnﬁnd@rlyealzfﬁscar alhygroge gapliagyarpakenyl,

(Cl%ﬁt 'R%'F a&] IX?(}Q‘ %EJGR?I ut%l?é?l n%{}h&r\?nl?moﬁ' F@lgtto W"ﬁfcﬁl tklw are attached

oups 1 nc ) or exa groups o eneral fornmula
comAlete(zOmgrocyclwmehe fram A ¢pB eentis theringzstroptate; Bébrepresents an aryl,
a Cyf%ﬁ%ﬁﬁ) %Ef:ﬁ n%q,.l.anl%t?argcgyc € orSa e}%)n)ﬁcl plteeegrgrf m 15 ?{]Pe ]()r %P 1nteger in the
ranger oﬁs pargt oIh atheit rwrboummatsasRiOn and &Ryl gand optiafady sRﬁZj each

S PRSPk el oA S
“alkbragmindN, ifkLaieg &b ahfifie egfarﬁol (53 d@ﬁﬂ&ﬁ%ov@ab;hﬁrkg’il£m&bst1tuted or

ant hr acene, rene, pyrrole, fur hi ene,
s R icAGTe HRHEREIa b oSt oo Rsgegd ﬁggrw&"@ group-

[oog2yr i di Ngphe Eé‘x‘l’i)a‘%falﬂ@al” BY hided akiaNE vaetheP ¥loh&ofli hsﬂﬁart @f‘ﬁi gtd¥® name
| i ke. Those ar groups having heteroatons In

suchy sp fpr sxamile, mﬂéﬁ/ﬁa}y Y, a¢iers teyan ?lérle%rﬁ'@aawsmbedéﬁsﬂn stbsituted with

t I 0 " i I g, 1
o 8 ERIPAELER Y el L 0B RISy T eyl ke o

ponsmccrf substalyleneup may deswiipiadly substiitac fleroneﬁmb@ri@ent aralkyl

o SRR 5955 s S e R A s o

aromatic or heteroaromatic ring and t is an integer from 1-6.

[0084] The term “aryl” as used herein, whether alone or as part of another name as in
‘aryloxy’, refers to 5-, 6- and 7-membered single-ring aromatic groups that may include from
zero to four heteroatoms selected from N, O and S, for example, benzene, naphthalene,
anthracene, pyrene, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole, pyrazole,
pyridine, pyrazine, pyridazine and pyrimidine, and the like. Those aryl groups having
heteroatoms in the ring structure may also be referred to as “aryl heterocycles” or
“heteroaromatics.” The aromatic ring may be substituted at one or more ring positions with
such substituents as described herein, for example, halogen, azide, alkyl, aralkyl, alkenyl,
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yl, al koxyl, amno, nitro, sulthydryl, imno, am do,

phosphonat e, phosphi nate, carbonyl, carboxyl, silyl,
weewwsn73424 kyl t hi o, sul fonyl, sul fonam do, ket oP€T/US2007/025317

al dehyde, ester, heterocyclyl aromatic or

het ercaromati c noieties, - -CN, or the like. The

term"aryl"” also_incl udes poI clic n

having two or nofe®kgpe}iaming, r’i‘é&‘y Sﬁlmml &mf’évoa HBrR;Péphonate
pho%‘ir{%@"sca%o%yp OfHIBYky4, Osil O cfhdi, OAIRY 160, bWl @y, t SiBfohbMES, ketone,

are "fused rings") ‘wherein at |east one of the rings
aldehydes egipmthieterocyclyl, arpmaticopmbgteregremplic mopgiss.méyf3pe-N, or the like.

ogl ky l Y€ mO B kMBS ordhdteSycli
Thect¥ Qxlyte%lgor 6n€§ﬁél|€%/?§llyl§)ﬁﬂx rﬁl]g 525 n9%a hgr i nor hifre ygrlcmrmgs in
whlcfbm@quomanéoanmm}ommﬂh toaka adigéstingaringn/@herings are “fused rings”)
i C

Wheg%?] gfé%sq r(]))aegf %Srb e@%%)gﬁéfcg thgggl%);c'h@gm%yﬁ{ﬁmc cycloalkyls,
cyclbﬁhmcmmkmlsemyls antior h@terOS)a:ll)dS benzoqui none noi ety

ars 0-2 ubst i t.yent s that X0 Q -
[Ooﬁcr ocy ¥ lés % é?n N tﬁrrgyLéF'éZr?\qumo %S%nﬁ'gﬁlzo alﬁ% ng%lggnamycm
compBuRl’y meisel rﬁacr(ﬁ@eﬁct fabt@nﬁmgl’ﬁykten& cofitaining: (a) one amide bond; and (b)
natural | y- occur ui none ansanyci ns .i nc
o g e B PP B b T B A OER S (2, Dl PR, ybsttuents
that[e@@ 8Qd- tbhe Wcﬁ%@ch@ lh@faﬁi? hﬁg |s§§térﬁ aifdPRe pRAKSGuidhe moiety itself.
"characteristic set of peaks" neans a single peak or

Spegife cxpmpleaky RaaRaly -PFUAHEn DRRPEVIBYIECRISAMYHAE include, but are not

hmlgédstglé&gﬂhéﬁ @nmlyqum@m from ot her known pol ynor phs
he sane” conpound i"dentified by conparison of XRPD

[00&@& t er ndhe ridwasdi fCh@r\a@tﬂmsthoXRQD P%S?]Or Tigbarpetemgtic set of peaks”
tl
meang 5¥1§1 l%geélg(ﬁ es)c(:g& egggt t V%l g PLY sp tﬁﬁﬁﬁﬂﬁ%ﬁl?ég¥ﬁlgmomh
from: @thcelksowm pofyrra)rphsrqfdhﬂdarﬁaf omnpmdaquﬁqdlls/ compariseroof XRPD
qone ar ﬁggremcirxr?tal line forns in the solid state or in
patterg (IPPSHTTRIPUY a1 | i zation i nhibitor may al so

(008 bst antThal teyn i‘Rhistillizatsry ShAbitay? awddns | 0 phixenaceutically acceptable

excifi Rt SP el | B e REED Ao VBB B gbe emorphous

forn|1 Q@%ﬁe 20 Haor® \¢BstallGRNfeeh iRl sollel state oy in @blutitke A crystallization
npound i nto the bl oodstream [ 0088

The ter
mhlb@%n Ia@hawépwt%{wallbgmhlblbfraﬁ% grgvah b‘bh‘fo%ﬁﬁ?r%ﬁétmal tract for long

ChduPh8re hdilr tgzﬂiodxaﬂﬂ%ﬁérﬁedfgz{ YA &, least 50%, over
enOé)g}ﬁéayn?/no- ueI dananyc%o( 17- AG al | ;I a?r%@[no 17- =

controRET Ry T, 04 RRp oA AL TIO AN opgisirear.
[00%1m$ho@ge%a%&9%p%h affh Dl\g\Ggger to a enz quinone ansamycin other

nanycin 00891 "FhE ter m .
thart i@ﬂ@nwy@n,oafbkydxampbi et’ammoegeblaparhygm (jﬁeﬁﬁx gdsallylamino-17-

enfFRSUIBEAASAE 1 (MIBRBLN Aol easty 98ey 6L DA RLAT)Rino-17-

cyclo ortionis ["ace
denieétoeygﬂxtanamg«ah (ab?t—BMA(ﬁbm N, 0O and S. [0090] The term
etero

[00 f] any O%WI[ ‘s}legell;(tF]c_é'rFle()fllﬁcgfll %F%%) cY§ oaﬁg}/gég}agﬁ ad deastcrolgéd herein,

whekdih Ugtieat ione dagicdr aeinoos thaalkyder kgeiofikyNbbiiogeis, replaced by a
oxyge ru ul fur and sel enium Page 12 of

hetes??t%S@i%%r ’8@‘%3‘@9 B US2007/ 025317

[0090] The term “heteroatom” is art-recognized and refers to an atom of any element

other than carbon or hydrogen. Illustrative heteroatoms include boron, nitrogen, oxygen,

phosphorus, sulfur and selenium.
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ieterocyclyl”, "heteroaryl"™, "heterocyclic ring" or
"heterocyclic group" are art-recogni zed and refer to
w@2008078RouUt 10- menbered ring structures, altePCHUS007/925317
3- to about 7-nmenbered rings, whose ring structures
i ncl ude one to four heteroatons Fbterocycles may
al so be pol ycycl es. grgc clyl .gro cl udg, for .
exanpl e, thi oph elﬁtgrocy ‘F%%&l ﬂcycﬁgl FRg ‘or geterocycllc
grodps akenzRlbiried b rr@f@?i%e} té$ @l%dﬂ e Uﬁmenﬂfwd’dﬂ)ﬁ@'ﬁtﬁ@ﬂuees alternatively
yrrole, 1mdazole, pyrazole, isothiazole, isgxazole,

- tgyafbiogq ﬁénenblgpfeélz pﬁ@s, WF g ﬁtéucug?s( pr&:&ﬂen@e to four heteroatoms.
HetdrBdRek AdYalsol 1 bRs. HRAASelyi h8ludPY5i &&mple, thioph

et&ﬂgﬁg |2|nesO |gggﬁ?nos|ne éﬁfﬁogqagq B ht hal a2|ﬁ§ 1OPReEns,

thianthyghe.hfurindi pysan. qisobracafurase , cheumensz alnthene, mhqn@{amﬂ@ne pyrrole,
| c ol | p

1m1c§%§£ dgkﬂ%lg y?slropn%%#]eé 15% Zéllgn H&l 2 E?x@?\ﬂ ﬁ'llnfh?ne pyridazine,

mdonxlama,arlscandqie, mqmﬂmnmmdazdz,l rrm,rmé,urcama)ﬂlzmphesmuamlme, quinoline,
ane, pxazg

PR e PR STl et T RDfeaE 2R (8RGC carvazote
carbald&d, | fhendnitailig) chefiyline 0 byxﬁihfdme S)hexﬁmtﬁr(ﬂim phsmhtzinen @Benarsazmc

d the |ike. The heteroc [ may .be substitute
pheR R, T cPBOSFE B o e BT TR oo g Piporidine.
pipcBSfel hﬁﬁﬂ]ohﬁé eadﬂoneasm&%s AR e&eudlﬂé&gaﬁd padrNdinones, sultams,
aralkg al keny ynyl, cycl oal kyl ydr oxy

sultaies 73 Ui ke 1he thf:Wmlw ring) A, SulsH el a‘pﬂ‘i’ﬁé’b RigFaeasitions with
suc}pgﬁ’r)csﬁmeﬁ‘@téas d&@ﬁl@&n}féremc%ﬁ %f‘)élxamﬁlbl Yhlog&t Ny, aralkyl alkenyl,
kylthi o, sulfonyl, ketone e, ester,
alk}’hB}t ersstopliyy| hydiaxdr cHeinp.c NFo, h@tlﬂ%m o@irog wﬂ@x yphosphonate,
phosr%g’g]%gf 8%%' dIIJ)Q catrl!;&yll Jﬁ?l, cﬁ!‘]%or%ﬂ'yl%l?c? lg)é E& aldehyde ester, a
heteexcpelgh s m@nidsp Qﬂﬂete;rearemstlct momm, 36) ' gmé,adr tlamldcem sease
nd|t| Hs ,Jole“ h
0BT S8 o 0, SRR, SRt S B gy
expx@ﬁsir(gaﬁis;iQG” rd'ﬁdls tcf:‘ﬁdt]h(}loglail ahédistme cdﬁﬂlbtlcmsrmdwhlohﬂ{sp% elays a role.
Sucla: i G2 np%ﬁ %g%glbrtg&tetgﬁglﬂ?eo?agt? i of l%$ t:l(%ﬂl c?rncﬁ& f iraeE:tl}; rll,?ated to
the a;ﬁidnwnt yrhefdbﬂﬁﬁdrpfélatu@é toaﬁlisoéllhﬁtdf(kﬁn&ilhb:’ﬁ; iotehee rtla@écﬁid&id’mscan be
Particul ar exenplary Hsp90 nedi at e )
ameapr@ﬁfi&efrlghlav@g dres Ry dRdUnFony of asserdion ‘%@h R&erPrRieins; gf Hsp90.

PartichRr E>eer larz $RH%Y Rddiated dRBRIBAGH @BcudddihingoConpound
erein neans the conpound is not in a cel

rovid
1009&1 or gams dssdbbraciphide cymp osteted sinsopageipe avith HeRMRARE provided
herefl mBads 1R cdhlRuh@ IR SNL Sell Glacgrgﬁﬁrfﬁh GRd the c%%@ﬁmfiﬁﬁeﬁatrated from
I'n nature. 100941 The term "nol ecul ar di spersion”
somggeall picthe rempankeds that typicatly pesomiparyolt irdnatgesper si on
[OOSWJ')er ei nT D Ger onlpxﬁl%?&]%rh hl%pg'b%lq’e ss%Qecf EEI@HQD&? £ t@rhottﬂ)%rof solid
nponen suc systemis chem cal y and
dlsppﬂsmlvdwlrdly onEdropaneainid dﬁnpgbﬂmmxgho@tfangthghqwﬂpon&'meweh that the
[\ESubstanti % of activ | nts
Sys“f'ﬁ ¥ ﬁlé‘?n?lc% NWEEH PR yo}mlf Cr PEr YRR SP cs¢ systems
are a)bsdﬁﬂadgdfr&y of bﬁrvré&hg&ﬂahgssmshéne cg/stalldief(frem&:mdrﬁtallme state as

. Sca net r i ffractive - I )
cvidG A P R Byl (ATt e s st g Xoray
d1ff&@%@|&%§glné 955.35edT gt haErdcoppeemegit.i cal |y

acceptabl e sa ‘'salt" refers tg a %@It of one or

00%%br e cohPolsis ph%maf%'awélym?affmﬁ%%aﬂlﬁ AT ATRE I AI5plk of one or

mor§ 2binpotiids C STRALIR dﬁlamﬁemllﬁcdcgeptamd bdids 9 alpotind¥hinghide acid
may, for exanple, be fornmed X m xi ng a solutjon of
addifipp saltg Wﬂmaquqﬁxamagebq@r@p g‘omlxmg a solution of the compound with
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WD 2008/ 073424 PCT/ US2007/ 025317 ically acceptable
acid, such as hydrochloric acid, hydrobromc acid,
wa@oBrise4 aci d, fumaric acid, maleic acid, SuckCTUS2007/025317
acid, benzoic acid, acetic acid, citric acid,
tartaric acid, phosphoric acid, carbonic acid, or the
i ke. Wiere the ounds  carry r e. aci. di.c .
i et i oo | phar meCRTL FERTYE Ak BRe R Pl Tisagy i fdrobromic
acidf QNfEd abM, fungicrRid, maddic 60180§dé51hﬁl’hcﬂf bR i€ I8tk acid, citric
with a soflution of a pharnaceutlcal accept abl e base
acid 5 {gppriacid,) Rhopphemt RGidr B3PS agidderiths ﬂf%r (%ﬁa% the compounds carry

one ephfa?éam Ry Y] Sarmdceti @R LYl eBHBRNHITAY Be QISR by treatment
hi um car bonat’e, sodi um car bonat e, pot aSsi um

of a @@lnb@ngﬁ the compomdayithed KOt of@phaspaceptically awptapl@d@a such as

i K

llthlgrﬁgﬁyﬁﬁésmea%@ﬂgnqg&ﬁp% & Vaé%?ﬁ,ci%@gx?(ﬂu etne;l:lgcril[(%lrgﬁ%nolg}lum hydroxide,

lithitirh cpartebneteh sadiwm qzirbypeue,s paassom sabpeatsi onmanidsalkglamings,eor the

lik active agents, isotonic agents, thickening or

XCemul si fying agents, preservatives, solid binders,

[009%6Ybr i Camhéte&ﬂd‘phzhﬁlal:édﬁeally '&Sclﬁab'lé edtritiy) ihdledepany iaadibBsolvents,

.. dosage form. Rem ngton's ., . . . :
g, RGBT PR, orE o s EH el pTaS, active ggents, isotonic
agerM@Riblen (oS lerfdusdly inghigBi@ts, PReserviEieds O4blid Banders] Afbdikants and the like,

di scl oses various carriers used _in fornulating
as syHed rfecBEtRaEulaE odnsaes dorBhdedrsd: KeaviRstert ﬁﬁ?ﬁ%ﬁé&u‘f%‘r -Sciences,
Sixtédnth ERESRAL Al MrdD AR PubkXREPE.] BAABARIPASI 98DY discloses various
conventional carriefr mediumis |nconpat|ble wth the
carrigrsmpssd ndsfognulptiny phsmapeutie! nconznesiions apg kppwadeshaiughyor the
prepla'.l%qgr? 'tlfe?e%lf %RE&' 19% zlﬁaals aﬁ{r c&%n@&nal Qérhglr Afim is 1 ompatlble with
Interacting in eterious nmanner wth any oth
the @mmomsmf(pa;c)vndn‘d hehen, spblaantacproticieg arryamograbledmologltc@l effect or

0 be within c
otne e biERnE . Susisirle HrhHacal dnd “ARF Aorblhdus or e
phar&&c@hﬁﬁlm&@utmml 1tswsampteaﬁi1zeecbartrel weitlgin ithecdcupkeof thbunventlon
are not ars su as | ac

Somi Bt BLEHEGH s BHEEALSETE e BB T rl art R Ty nclude

but lediot Mimital bUb e ane astisctelel pMadse dd mibidbe; %arsmlsum as corn
car boxy neth§§ cel I ul ose, ethyl cellulgse ang

starche pd |FGEHe stesthat ellujgsndad 6 dFrapaveeich Agspdium carboxymethy!

celltg@eauhslﬁ celfudds€: and SR LRLE Bt etatS USdvRSedC REQRartibt 1n@lt; adlgtine; talc;

uppository waxes; oils such as peanut oil, cot t onseed

exc1gl|ents sucg)aafocp@g,@é}uttgj and sgpROSHRY gyaxes; §ilp yechgis |pear516 P, @ftpnseed oil;

safﬂ@a'gr §9y§:§§rﬂe Qi 01194 %ﬁo l:(§rn (ﬁPQﬁH %b@z{rpgﬂ'l EIVEo1s:4ubR Ok 'propylene
esters such as et oleate and ethyl latfate; agar;

glycblikftens |smcg1 agthyl o egt@ @hd atbyhialgn@sagambuiffydng)&ge@§ sagftias magnesium

m.n I r

hydrox#é ag&?ugr\g q.m? ?éycﬁi%lld@ agénﬂk gcslg*,l ﬁng%R%E { sg)?% \gﬁgaﬁﬁe Ringer’s

soluamd ep’ryd)slphlail,earidlmlbmhas:djuﬂ’er mh-s;onasasvmlll asazshemmhenoxw compatible

IUb”éfEﬁ“f 5111%. a3 ﬁaglﬁglalﬁgrgﬁ § Ajfalgii'l gngllrrgg nnteg’lgr:nusv\ele zﬁg’ ass’%jell as co orlrpélagents

’as col oring
releaﬁg@rﬁg&nts cfcahe@sgemgs agesttiing, fhabiing ala:gﬁﬂflﬁnmg\mgatterprmgrvatlves

ing an perfun1n preserv tives
and RIS P STl BT G T GBiRs R, S QUi olLE St of the
ﬁnna&ﬁ@wdlng to t he Judgnent of the fornulator 10097]
terns "polycyclyl' ? ycyclic group" are
1009ait -1 ecAbnicwy ‘BB RSV BPURORE aptrRgREniagd gnd refer to
two %Vﬁllof@tlﬂ‘g)él@ 8., G)Yc%eﬁ’l%hé( %Wl)ﬁkenfy}écl:ﬁ?dam&ﬂyissary@ra}ih/%r heterocyclyls)
['or het efoc two or nore carbons
in warcé tBOIATRPIE éaf}ém e jC@‘Ianﬂ go f‘i"(h adjoininggingss g, fherfifes gre fused
"fused Page 14 of 80
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t hrough non-adj acent atons are ternmed "bridged"” rings.
wEawh/0rf424 he rings of the polycycle may be subRCT/US100T025317

with such substituents as descri bed above, as for

exanpl e, hal ogen, al kyl, aral kyl, alkenyl, alkynyl,

cycl oal kyl, hydroxyl, amno, nitro, sulfh L, ., .

i mi no, am do, pHbUeHghde-2dBREY SN lerRg b dged” rings. Each

of tlﬁ:"’l{r%@)éy he p%lylc}"éle nﬁ&fb‘é lsubstitd Wit soh sSbEh @M as dE&EBBRabove, as
hyde, ester, het er ocyclyl, an aromatic or

for W@nmlq;ahamﬁm i aékylnmaéw alkenpB, alk}@b(ll yeloghi, |hygexyh @oomy nitro,
p e 0 u re n
s PIFRES, HREPL A 100 0 Wiy B SEK LBIRE" S, et
alkyNhioi sulfemu‘pdqemnﬁl yldbhxdckesﬂerse heteatcyalyt, smcarowatic @n higgroaromatic
lnmgar%%‘ Rpgrmefkectlvely at another reactive site in a
FA 7 f2unce Pona conpound In certain enbodi nents, a
[0098] ot ect Theg phtsep preacing geiuett asveked iharefyo oukays ethat toparticular

| ve a rotec strate t IS.stable taq.
funchpi i 3Rt SR 1y REPPBD dL g R S oL iy g be caried ou
sele&ﬁje@%tlaﬁ&hé’r reQARY 8l ina @aDHuNGtehL chbyipourdalh dertain embodiments, a
avai | abl e, preferably nontoxic reagents that do

not
protg g EROUPHEAE: FEIT SR ER garield i aiye 2 Pr?tfféedp%l{?ﬁté%? fhiggls stable to

the ?xroﬂ:'c'f?:d ITBY:t b Me@ProRRBhd ¥roaf RAIsABL @elgﬁfvhl"&%h%eed W %d'b@u}leld by
enerat|0n 0 new Stereogenlc CenterS)

readﬁy @y@@p]engre@‘r@jm nergexig repgentiihdl 69 nelriiaek @ﬁzﬂther functlonal groups;
f |
e ARSIty i, 8l IR 0S4 GLa0R08E L lza s o
sterqugetie ceritery); gnd tpsprteytitgegnonp hay @ dhinifom ekeddbticnal fumctlonahty to
avmﬁeﬁﬁ‘tﬁ?r sifed (9’d e”ErHiqS ’As ﬁetgl?edahérglﬂ g%%hnmlﬁﬁe?ﬁt%ggn and carbon
gr oups u st
prot&‘cﬂm@@x@dpls (maalcbedmhzsd | Bolr eearhpiesnwbrtalaIe(rrbhdnlnse,ntsaasjdetailed herein,
acetal s, and ketals of a h
cerIg Sl e e PR it P RVRE aeidsp gity ethers of
alconSl@U@fd adealdah@ikeats hEﬁEb}ﬁydethE\kemnes treSlpel:tllveQe Certain other
ppreci at ed t hat thegﬁgiesent ventlonl

exei HRBNIEHCRES BEBUPT % QA FHESehBYOeBat MG tr tRppsiated that the

presE@tiR@ntioRisMadk ifténde@to banshitkd mkse%bﬂe&tfﬂg%&uﬂ@r RitRed Wity of
groups can be readily identified u3|ng t he above

addiEipRal @A 5ol B Protgel i BUPSICAR PR eeag e identifigd st thggbove criteria and

utlhzagfjihtth@ﬂ@éelnymv&tmr A@Ehlﬁoﬁ’:fllé?ﬁ LRy bf‘ﬂog:E%goé'oﬁﬁseare described in

described I n Protectlve s1n O anlc Synt hesi s”"
"Proveitivel GEdupsGn e@nganic TSynihesignBhiv €4, Gmenea Wdand Wuygih G., Eds.,

b Y ted
ronf§H Y STl 138k, 40 S BODLERCAON Bk o
by rdtkkenter m " polynnrph refers to different crystal

ructu s achh b a t| ti
[009%&) eci fi | ltei}'m p%(i {/I‘H%I;péh Srefgl(%c o bif re%{ c%h %msﬁ'gét}lr%p acflleed by a
partichafi chéhicalc eﬂnpundpm‘aﬁbauy,ysblainlome wcumwhem e phminulanehemical

struct ur al rrananent The term "sol vate"

compgyngcan cystallize ya avorféfi%%é‘flécuga‘s%”&f’%w Detric or

[001@0 - st ghe r@nBbhate”aeR o Ofcrgnll YeRt whete drktsichfognedfic or non-
vent s, is |ncorporated |nto the crystal structure

stoi Ry SO € IV eRE <ol OB e enRorppRicd: 81 e crysta
stru@lre@ni mal , typically a manmal or a human, that wll

be or has been the object of treatnent, observatlon
[00194H/ or Ekplernegyect” as used herein, refers to an animal, typically a mammal or

a human, that will be or has been the object of treatment, observation, and/or experiment.

When the term is used in conjunction with administration of a compound or drug, then the
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When the termis used in conjunction wth

adm ni stration of a conpound or drug, then the Page
wQ@2008/078%4 WO 2008/ 073424 PCT/ US2007/ 025317 ) fPCT/US2007/025317

treatment, observation, and/or adm nistration of the

conmpound or drug. 100102] The term "subst antially

anor phous"” when }Jsed to describe a conpositi

di scl osed her ei n! HEIRENt A @Han, ﬁ‘BTVBFP r?‘“&ffrail?fb(’f‘he compound
or d@mpound present in a conposition is present in

anor phous form and that the conpositi on has | ess than

[0014Bbut  2BYe ésrpstabstantially owmsorheys™ whes siseh 4 dassoilie 21gwpposition
discfobaHieddih 'rrnzgnsctﬂmgﬁ ngor £55ihl Q@}H fresmo{?l Gl Rb&ditidr 8 present

conpound I ess an apout 5% c yst I ne compound,
in athepdoushiarm abd tiat 8% compesition haselesscthwo@hmt 2¢% drysadlineheompound,
Qu % e
less "i]h aiboﬁﬁ ?5‘3}% %@’sa %Aﬁn”cf?m%%ﬂiﬁ’qo g%g tltdn aso%utt o %g?%lirbf co]‘n{?ound less
thanmbysttmlc'rysallumrqmmndnd ltess $ltﬂffEabemth|cmestwlmeafontmend or less than

resent invention, .the
sbo BB GE AT MR b o GROBLt AbIB EFYAL Firflound. or less than
abouTel. €I% adrystAliveN cdrﬁ@unﬂ erm soﬁiﬂosﬁlmﬂlﬂnaﬂltls Yof ah® ppdsentsinvdrsion, the
used to describe a npound di acl Ostﬁd herﬁ in it m.? r\% h
comppygd pregqat Haf GP'PP‘&F“&" ?Or’i‘éa”tso‘?ﬁa S CB'F@ BigtmatEna hen the
termPIREPRAHSy LR6Ph&Rd i Red AIBGIHRG RapoliRBsisdlbRA he@ROYeans that
20% crystalline content, |ess than about 15%
the @@Jygtymflth%mewém preseat i apRIADGHs dgHm awbihe cpypgewId hapdess than
abmﬁ%ﬁt/ G stal 1ﬁe°‘ ﬁtmnle?@tﬁyﬁ b §5%SEAdediline c ittt Eds th!ar?§b%ut 10%
han about crysta Ine conten or [ess than about
crysaa%mrcymteat Ilcsseth@ronbcemﬁ% cestllingzentebbessghamgbout 3% crystalline
conten or lgﬁs ACarsal {"/e Qﬁystaﬂ{ne cogt‘(g-:nt E;%?t Q}?Qﬁgutg 1{1c/1‘kstallme content, or

I'1e*con ments o
les thmeaimnt 0.0 benystadline dolneent. cknmpomredmbpdmmm ofithe present invention, the

conposi tian contai.ns no, detecfab cr [1ine.
compatB TN T 3G opE o P o s Beuglser i e Brial
[0000BEN USERe tternfleSalistdnaldy rfB:EEéﬂ”alw}Qh uszdneo degtribereamsaterial or

t hat, t he terial or. conpoun cks. a. ni ficant, or
comagqr@cpgmsg}?%ﬁlaﬁm?teg? 05 co E%qna ﬁ%@éa S%H%fngtr% éietef;tﬁglg smgunt ofa
desi rm@éadslumaﬁe%, m@emé%mb@a@tea@ fHehmbianged bsbsPNES Bfresdht & a level

evel not nore than about é\:{?%20/ 3% 4% or, 5% (W w

not gpraythgn about {%e2toat ér #5107 G2 Bmpiiie) ofFbe mafegighgj) mpgund. For
exarﬁﬁl@paa?l%)b@ﬁorpgf q pQ@ﬁBPaP gél%na%ﬂcﬁhaﬁﬁmg% Rs@RenQ8lly fee of other
anti al % ree of' "ot her ~ gel dananym n anal'ogs if
geldamangysin @nahags lifeis sonthiag lesp than abogt 199429803% 44 oF SKeAW/W e v/v) of
g a
oy ity 8 4a0, SSLS0TIALHERYEOLUIER EIE inaca
Snmll:nrlys anesoareb edbodimests off thheprpseas emtentlm entpreparatign of amorphous
geldg%qugy%irgx% It ?% fglntl?emofl;é%o(% c%/rstggltngl%lgl?%% fn dlz it contams les]S thatn about
1% Q@’{]B% A% bie¥s (thaﬂr ﬁlb))crtystalll% gﬂ%na&ﬂﬁmm%l (SﬁmS%nbwhmemB of the

v stal li ne gel dan . I'n sonme enbodi ment s
presf e m Efteriee (RRRITRONT RGP AT I Bl NG phBuGclectabl
crys&ﬁhﬁagélﬂafﬁin@cﬁomsﬂhm&lynQn ds%h&cérﬂb(bd&meﬂt& Yt ﬂule| beﬁ&nt invention a
dananycin. Simlarly

p | rre
prepafa@%ﬁf AMQERBAYY bArAL ‘Sprsébsé‘i“é‘ﬁﬁggr%fo aﬁfaftﬁ /%‘SAE“ contains
less tednbsHoaNTdoabday 10926 BIv, (WHY BF @}v? icABtallfireAG- AG | Slmllar]y, in some
cont ai ns ess than about 1% 10% or 15% (w w
embpdipjentsraf dheapresans inppotg a gep‘qrptaqq gf amaipheysd 7-AAG is “substantlally
free %@b&gﬁﬁﬁﬂé $7 QIAG fSt %rﬁaciﬁ{‘fesé t‘ﬂXr?QlSdu@ M@ 5P, §0% @ 1isONIy or viv)

anor phous - I's "substanti al ) _ ,
crystalline 17-AAG. Slmllarly, in some embodlments of the present invention, a preparation
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free of' crystalline 17-AAGif it contains |ess than
about 1% 5% 10%or 15% (wW w or v/v) «crystalline
wQa720088G426i m |l arly, in some enbodi nents of theP@r/ES®NT/025317
i nvention, a preparation Page 16 of 80 WD 2008/ 073424
PCT/ US2007/ 025317 ~stantially free of' other solid
forms of 17-AGif it contains |ess than about 1% 50°t
10% or 15% (wi w Rty yfregolfaptherspliddoryy of bi-Alt if iy gppptains less
than! JB%utSP’J’o, §k/f 9690 ordB84 BRAT 6v/vPolMhkyP4dIM, fol? o¥RFBhan the solid form
nbodi nents of the present invention, a preparation of
desnamatedEt S ladlp) inatome embaglimenta af thel prosent swersion, gtiFeRaration of an
f l18s t
Ei0Ag sblgg}fe W B ggnt@%ﬁ%@o@ %ﬂpsrvs/%@@tfgr;ﬂ;}gy GSRABNAR coffAMcss than
abowt Bey S%haﬁ"/d he 18% (W or nv) dd sang nsatie dform Oﬂlie@4t]laﬂ' hl@ solid form
desiPH "substantially all" when used to describe XRPD
E‘éé $ of a conpound neans that the XRPD of that
[001¢)G]Tpounilfh¢ phlagel eSulstantieldys tallabohen  8B80 1of déshebg SEID peaks of a

o SRS el N8O HEPLE SN Bl e ok

wheﬂ'domp@rfedttb% Reakifcel NF&@ &@PIeCMERN [ahSXRPDI ofdd lo@pouraeis said to
in a reference XRPD, it neans that the XRPD of

mclweqﬁatsulasmauhaﬂ’ Aicthgdsaksap A 1gEEicaish 6F Al R tseliels e reference

XRli]j]elt %&%ﬁé fHaBhe' Rﬁ?be{)‘lcﬁlat Lo PSuRE Nin @R it TBRE S0%!t ('ﬂethe peaks in
hrase "substantially all" nmeans that the XRPD of

the spheified srigenasd Ineehey @é@o@zmen@aﬁﬁ phrsset sustanigly a5 maps that the
[ o f
Bt B A BRBOBERNRHARN: 10D S Pl BLFTR7ER whe
complred tgh mjtrencteh aésddnt)(m@lby pealskilled enthie tartezwllamdrep@teatinrwehout that
XRILISI Ipteeﬂ(S :ugtenesshes and Gr%faf ﬁe 1I§en tlga\s/ gﬁ%’lls\geg?tpeg Pesa)h f%%xf% \?\gn varying
parthtb&de&hﬁbt'lﬁUvaaﬂI\laah]blyS hormgeneous nmeans t hat t he

danagyci n an di s er sed evenl thr out. )
00t 51 S B e S R B S imaS aha) di F gAY g analoe i
dlspeﬂsweieﬁl}oﬂhrodghaﬁt ths dib@@fsiby dﬂﬁb@hﬂa’t@ﬁ mhﬁs dal §d&€i61$ lo0A dispersion
contain 8-12%or 9-11%Db gi €
thatg%ﬂa"éen%waght %@F&gswsggleﬁwkdww B %&Prs?dﬁﬁ oyt of the

geld%}c%ﬂalo%%&%%ﬁ'ﬂﬂ:ldlébeks'fkm bit" as Used herei n means
to reduce significantly. For exanple

[00196) st al The rmoisubstamtipily thitithae usgshiassip é“e@BMPe‘ieéP“@rﬁl%ﬂﬁcaﬂﬂy
For ?Qan%{!@ f&&?ﬁﬁh%ﬁﬂqmgmr tﬂatQHﬁbﬁ’é' cd'méﬁloﬁrdfsdtnadrﬁdrﬂ%us compound

e conpound In the solid state (e.g.,
to ohg ghmorendrydalliye fqrmh iobithescontpiennd wothe eelid eatei (e g| tthat substantlally

lnhlﬁl?sdl{lga?gg};)ﬁ/%ﬁ%? ?ﬁt%]dutcg éo%@ snton"flcplg%hﬂ k{ %? 1960 "(]) gs%%%&n%ﬁut 5%,

abou ess than a ut 1 ess t
to lélss%antatbohtewotthaessabaruabojao%%oto llessstbalt hlzout 2BUtor 1@5%an about

25 G 5T bl 8 BRI PR o, I B e

abo@reladuey or gbaed aBait NQWoars@r g@datr} aont alda)jubr gredi@y, about 1 week or

re about 1 week grea out, one nonth or
grea&r e%f’létronee{’a%'ﬂ OBEHTRb ﬁ‘EO‘BF’ IB?‘&Q %rrgreaé‘ffoﬁ?ouégr%WnIPfsor&Fea‘er’ ot
abo‘grogaya{mrg{eateabout one year or greater. [00107] The
'substituted" refers to a chem cal group, such

l001é>|7ky| ¢he rea feybstitded)] refeship ¢ 1sRemicplegroyheigh As akyl, cycloalky!

aryll S/iSthe @iﬁ% WYEEiR B8 RabiSore BRHAEES isVeplAcdd Wil S tsubdiRidnt A$ described
describ
herein, for example, halogen, azide, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl,

alkoxyl, amino, nitro, sulfhydryl, imino, amido, phosphonate, phosphinate, carbonyl,

carboxyl, silyl, ether, alkylthio, sulfonyl, sulfonamido, ketone, aldehyde, ester, heterocyclyl,
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herein, for exanple, hal ogen, azide, alkyl, aralkyl,

al kenyl, al kynyl, cycl oal kyl, hydroxyl, al koxyl,
wW@rioso734ed t ro, sul fhydryl, imno, am do, phospPOEE®)7/025317

phosphi nate, carbonyl, carboxyl, sily], ether,

al kyl thi o, sulfonyl, sulfonam do, ketone, al dehyde,

ester, heterocyclyl, Page 17 of 80 WD 2008/ 073424

PCT/ US2007/ 02531m0iefigs e¢fiesCN. erpte like The terpresupstipyed” is also
cont-gnl‘?laﬁe%r [ imeHRS Lt prRgksitlS s@sﬁ&eﬁt@ r¥redypAri¢ @EmbOurdsCl Mde broad

erm ssi bl e substituents of anrc conmpounds. In

aspegt, nh@@grmls@,lpieépbstr@mtsaeﬁlnﬂ%gmule agg wyelia, d:ﬁ"l‘ﬁcgeq Aed yelganched,
carb%gy iclafid %QQro%%ﬁlc' Qron@h@%{ﬂﬁgnﬂ&gat%n%ﬁﬂﬁmgof ) gamc compounds.

carbocyclic a he terocyc aromati ¢ and nonaromati C

[ugnabge substetnergs Ul’cllldp gfancmnqmmhmn dgscrlbq:d hareinragpyey elhe permissible

Sub%llfl enEsI Enuaenge on C&rugl%re f 24 &gntd?&ﬁﬂéﬁﬁglate organic
ove. per m SSI uent s e one

com‘pburmsr char}ﬂlr;tdses Sfathias discldsuré etherl’nbtefdaton&pqnmhmsnaﬁr@en may have

ani.c. conp For of this disclosur :
AR RUPHPERE GO0 dh PAEHHIY SHBHIEHY O STEI AT RRaf described
heresi Bl chtsd4TY ShealérRes anthe PRTcPdathd | Ehis Ubsloklirdenhet 1ﬁfended to be
organi c conpounds described herein which, satisf ?
limi{ed]'i@npnysmanner Y fhet REFBISEIBlesSubTpEntyios Or gy 60%0“%?8 n many

emboBinRRGCHoW& ek ny Llh?rets@&ntdan@w £ iR Y 1608tal atoms.
uents of organic conpounds.

ﬁan1SS|b e subst i )| n, nany

[00603bodi nEntdl beynderaipod gy “sphsiusoryBE t ?‘%béfétmedh‘éi% f igiides the

1mp¥18@§>r(§\h§) 40P sLod %Lbsﬁh@i%ﬁ 1s[ﬂ04<9:§1]da}1$e With! Q?‘mtted valence of the
un stood that "substitution” substl?ute

subjtitesbdiatem aridethe iswlstitueit apd thet de sttlh%tttutmcﬂqsdt;bstau Sttalpdq grnpound,

or da { t
e, Sk, PSECHSERAA ORI, e BLIGE By mnement
cyd&mb&tmhumumnnnmsumtsaunma stabl e conpound, e.g.

| C neousl| unde transfqr t|o
004" < 155 <P By SR GeRLT Ny SR o R TR B it occus
mor® thantdheé im &acdtiuoture, (OMInHA4d bhie: cléépenddnt ofi 1t9ﬂcﬁnmdm elsewhere in
expression, e.g. alkyl, m n, and the |ike, when it
the WS e t han once i n any structure, is intended
[00£10] be | ndepeRdentgal st ssaliethbrid lr@f@rseltcsamﬁfueall Br ahh@nnatural
same structure. [001101 The term "sug as used
monReAEHide o flspcs hirisien ORGRSASHPISH 08 POIRFANYIdE Comprising one or more
trlos{@{é%@C GEREdeOfoxofl, BERELRAGI16IR, arfdl loOSAGEdMFiHEe SuBlrs may include
ysaccharlde conprising one or npre triose,
alditods yegulting jiont epsuctionesdotbe saqﬂgmc@s@arbqj)d{ BERID; al,qlgmﬁ Gisls gesulting
I
o BEEREL e PUAPE AL B8l B o
sugark doniting foind seplaswknt ofgonefaraneeiydwxyogrovp(sbhie adrydrmgee in the
nal_qar 0 | 0
s BTl BB bR RO SRSV AR o n
amxmi)rgeodpydxr ﬂmyéac@raad@(ﬁh)o Isgfgaas k‘q&dhm.efmm mreplagement of one or more

f |
hyd{ﬁ)ﬁfgf:g “H%$$Yh9 13)}5%[?' Itzur Ssr %napc%gl)usr gﬁ%ﬂrﬁgﬁl acreeﬁtmﬁg ?rom the

replhd’kﬂ)eﬁﬁ&ﬁbafékﬂﬁple td’ﬂlle @r FogalkElre3$ gfdup@’sgbj‘r 1) myﬂmhagmm sulfate
e or nore ydr oxyl a thi

of .
groypy ﬁé osppale gwasoréaﬂ% &ﬁ@g)%pélgg é{#Uﬁ rfalnas ﬁp]inﬁ]élatqorno(%he %rregomg

modi 8B MR el sudaPlals8XAMRER, an@ld@s OF tHERE ompélinax Yi.c., sugars that
group(s) by an acylamno g rouEl a sulfate group
¢

have, hepssthatnicadly anaslificsh Dispeniatian. H é‘i’%’a%ﬁ‘rf%“lj‘il% gt gHFO%CHQj bonds
by (E2%Bh BRLUAN103holshGit ABQFALIE ketones, etc). Sugars may be present in cyclic

(oxiroses, oxetosesm furanoses, pyranoses, septanoses, octanoses, ¢tc) form as hemiacetals,
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nodi fications. The term sugar al so includes anal ogs of
t hese conpounds (i.e., sugars that have been
web@siocakd y nodified by acyl ation, al kyl ati on, PEmnuds2007/025317
formati on of glycosidic bonds by reaction of sugar
al cohol's wi th al dehydes or ketones, etc). Sugars may
be present in cyclic oxi roses, oxetosesm furanoses,
pyranoses, sept ahdekc fsmy he sasharides vt b gtoses, aldoses, polyols
and/BxeMﬁﬁIeaéﬁeetosE@gﬁiogt% il p%Qo)éDSZQaQ@&Q] 3t e, but are not limited to
PCT/ US2007/ 025317 n acycli'c form The sachari des may
glycprel, kpalpepylalcehadopwpylepo| ghysiol sombitobr riposgi Rrabimesyf xylose, lyxose,
et e po S r Yol d ut
alloéé aﬂ?o%? Pﬁlng(?s% %na%ﬂgol uéc%%l de @?/v?dr?y ag%gkﬁ%#: qalo&, glucose,
frucmsfopiykm$ gdcyxscxl aucw btarczﬂes (irdi. brondgse andbimybpestindysodsan starch
glycalé%t Fgluéose aa((i) gllul%sgltd;egfzzgisvge 1@1, %neethyrl'mep log hydr%%%)rggyl celluloe,
hydrok yeehy0 Seelukbe t H}@ﬁ(ﬁ@fﬂthbfhhﬁﬁtl@& &elislosy, (‘x&eboxsinalhgh esllylbsee cellulose

anyl ase and a ectln di um st ar l,ycql at e,
acer Qe Gel R BEaaF BTt oubeamne 3 Pyaaelppe. o A5 8oy Sopy! methy
celwr@sfer)éh@@gelewno lodé)(ﬁllﬁl@)@éﬁﬁ‘l(ﬁp?(dlydéﬁirbdé| Q@Ad trefiiteleoxyet hyl
ul ose oxyet yl met h cel I ul ose, carboxynet hyl

(0014} | ul o¥ke t?:r@l " sHPSEaturatedet 5’@@5 the! [upQlutiona bt @ goncentration of
d1ss&b$d1§$1§{eethatcfsoﬁgl§€rr@£ﬁ AREcordVRARBH | PSRat SRR solute at equilibrium
hydr oxypropyl nethyl cellulose), carrageenan,
solubnityl ipdedtvani splyentgas rigivien temypsiratarext r ose and trehal ose.
[[90111] u hat.
[00151 g‘out [ oﬁﬁﬁé‘hg‘g 2261}162%%? tﬁéaa? o%f?etgﬁge 3 [ ss véesdﬁgsegl B%rgmf hmearlS an
amoiust soiffgiient ta blaoit 4 Hesired hidogicahbi mrdioinal tesponsaimea sell atlaire, tissue

U|I|b|um qub a given s n
syt Bl b b, B8 bR e 1600, s Bt Baon o
dela?bf ekl M@naﬂnmme syﬁ@t(uﬁsemf th@dheeasle, comhitien, andisadenbeling treated.

fICI elicit ired b|QJO|caI
wmﬁggpons ﬂhrésecéﬁen&‘ﬂﬁef}lﬂ Ormt‘? bude W ?’s‘fs‘é‘%?o ﬂ'ﬁ%wo 8€‘emlcal
grouptl fRBns thik, FARE @O ARMINSd td EME ERP ARSDL btmewdee@]rectly bonded
al l eviation and/or delay of onset of one or

to eaghribesniheprerrerent? dend beieghietatans oPRhSBr e %té?}l’?ﬁ If the

groutpE gﬁt(ﬁldatom£ @1@1151‘8](111‘3-&%/ kRJ?lG@(’ﬁf% eaEl@Kl%@r {1R9etMedent & Mdional bond
when used to refer to two % em cal grou

betvmraﬁsw e atoprs. {lihas, dpbensenpig evhgn tRa@ﬁédl%ttal@attea%ﬁtrrfalffn a bond,

the @Ot otherwi se directly bonded to each other, they
resent a bond between the atons to which they are

—CP&Rge@ﬂ(&?)— epresemés —~(Hotpddar e on atons that are

(Oﬂlgé[je(:t ! &ellkeegﬂ %p&g‘l %Bgtal%te &l bori’lg(gs%lorng% ﬁ)?ﬁé h&QP may exist in

itiona meen those at ons.
partteu]amgleememheasr RbreaisdmB¥ic tfatoen tldgess hetherwosemiralidatadd the present

disclos SAPECENG: A Cp ST ipFREE S5 oBe HRRET T Re £+ ond 5

enaﬂﬂoﬁﬁks@&ﬁdeﬂéﬁmeﬂsﬂ(mn&)ﬁi $it)-ikdmerpahd ﬂaﬁ&thlarmlgﬁﬁmhdfrh@f ﬁl’id other

St er eoi soneri.c Unl es ot W se dl
mix S SRl 1 Wl S b6 OB Ao S carbon
atoms"ah B¢ B&s&it%‘l a 3Bktitdean Sich 99 AR afoy E\rouﬁn h1Bsuch isomers, as well a

enanti oners, diastereoners, g D)-isoners, (L)-isoners,
mixiupes theseadrre ntgnded ke inpladesidn thisdigcletier i xt ur es

thereof, as falling within t he scope of this

di scl osure. Additional asymetric carbon atons may be
(2) prégkhtomms a substituent such as an alkyl group. All

|00ﬁ§f3h ' SPIKRIRd h@l%uy\ﬁje geﬁl%mamycm analogs that can exist in a variety of solid

forms. Such forms include neat crystal forms, known as polymorphs. Such solid forms also
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m xtures thereof, are intended to be included in this

di scl osure. (2) Solid Forns [00115] Provided herein
wae@sgedsdanamyci n anal ogs that can exist in a REr/U81097/025317

of solid fornms. Such forns include neat crystal

forms, known as pol ynorphs. Such solid fornms al so

Page 19 of 80 WD 2008/ 073424 PCT/ US2007/ 025317

anhydr ous f or ns aY4rSE pfrems . andy @pogdory f ks sghid forms of
geldgﬁirﬁﬁlﬂﬁﬂ%%g@ ROBORYTpIHE o5 %Fh%l@&i@goﬁt?e Wigd E@rﬂurf Eﬁh@odlments

di scl osure.” I n certain enbodi nents, provided is
providddda A aeflanamye praoopatndies ampstyee of enegfr nenve digferant s@d forms (e.g.,
r .

ponf T S SO AR (oS REIOR BLEr ARk 5. 00
[001113} AAG, Prc[vﬁlt&ﬂlll&]relﬁrlsvl’bIAﬁ} heragi amophd - A(Eidasre&ned to herein as

h SO|I refer e phao
amo§y OB\% szubs ant; { ?rfer oo o¥her %Zd:anagrgycdré e ng In some
embamaiemgs aniolﬂplﬁ)oma” &Gb&dsmmhﬁally_aﬁ’eé pdfootierl folAGforts of 17-AG.

stanti al | ee of oth olid.for of 17-AG.
wﬁﬁsﬁ ?’VF%"%WWP?& kil ghide a7 "‘8‘% e ipisplly prepared
by sa&i Inkthbds zlsh opHiliza8B8l Adlengd, ¥hd F@bipﬁatﬂfrﬁ@@ﬁ SGperdticBUTd, among
met hods as | yophilizati on, tin and Pr ecipitation

others JYirtBeset! SFPRTRBAM PPl 17%@@6 desgripsfian thggapiss section, infra.

[001@"7]3parI RO sAAOERBOMUmets; ﬁgbl?hgusd?ﬁﬁﬁ RethattetiP& in that it has an
Exanpl es section, infra 00117] In sone enbodi nments,

XRPd?rﬁ?tB’ﬁro%}QlllIVtOA@t|dspléWéFIaElgél’¢ Yed in that it has an
[001{1&“;? 1pa¥.{ CleBafd! Tnluki e% nglfov%%ﬁ" fit %‘Bbétﬂmahguﬁrﬁo&hous 17-AG

ncertain e rovi
subwmgll)aﬁrtcr @ﬁdrystfdkmmﬁohnusf 1177A@(G subst ant| ally free of

stal Line 00119 ded
[OOﬁBK easc{ed t efeéré areo ylrefao ) plﬁxL:e p]piL nlo rénrsr i rtreci B herein as
Forrhé,rlmrm 1asnd Feammill of FbAm Il and Form I I I of 17-AG

o0 PL201 L G B SR T, pREOM AL JE L i

provlcYedAGFahﬂn BEN RIAQ ehbrhdleriAeatin kHat hafs @ pealakn tOXRPD piREHs at the
Speczta ]ggs at the specifjed peaks + about 0.3 degrees

* Ao Yeldageses Prihets-n as pggdrhereip i termy ARG Segn used in

refefefice o@he HEREE2 MR A uIREBHQC refers REt2 stéﬁ:ld%lu’éercﬁ 3 @6brec 2-theta in
refers 1o the stated value + 0.3 degree 2-theta in

accosdansp i e Yaluers repritadgecismat pleeor t ed deci mal pl ace.

[001[299121] 1 BerG&l Eﬁbéﬂﬁ@ﬁ@dbm{%é us REQY I Q)?dﬁ' &GFsgf)mrltlaﬂgl free of
7- AG substantially free ot her gel dananycin

otheag@lﬁ@r@glycnnrﬂnsl@% brmmlen‘énqﬂ@ensoan I @ﬁ 1t ZGAGsbstantially free of

othe? VR t%ﬁ%é %ﬂ 1|7YA6r §& F__&{l Qﬁﬁle Qlljoqrnfl% E)er&Zd !%Greplégentatlve

sone e odl nent s, 1S C aracterlze
pealqsepnteéﬁﬁﬂapatwm sqj@addsfrom thass alRRDt pAL 861 13. é,eIISé:ttlé@ 22.4, 23.4,

26.3 g;%g% fizéeg"‘i 336190% L3 feeé 525Te n'c"i‘g@ 6&o%bg%aéil%gsegher§o%: “In some
emdelhﬁﬁfsaForaﬂﬂ1sC@1ﬁﬁlcf¢ﬂtzd:d)fmSthﬁthe h&0dt.ledsnoseOpaak selected from those at
enbodi men cterized i.n th ha
aboihy b LS s L B esscar o iR B SvRpUmehFord: Lt chargLierized
by ail &aﬁ Q@e erl&e&aﬁ@ﬁ&ﬁSn as t}(tm:ﬁpatt'e& SRTRJIGTRP Hos® At about 6.2, 8.5,

is characterijzed at | east

one
13. 6r3é‘6r]és9er‘1‘i sembisatippanith at 'F?% Omp@ebgqakéﬁhct% fopy Bgss gapput 6.2,
8.5,1In@S@sat 18bot 4 62324 %.H.30.6, 31.7, 35.1 and 36.1 degrees 2-theta. In some

embodiments, Form I of 17-AG i1s characterized in that it has substantially all peaks in its

XRPD pattern shown in Figure 2.
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13.6 and 15.9, in conbination wth at |east one other
peak selected fromthose at about 6.2, 8.5, 13.6,

wQa2008/07384 9, 22.4, 23.4, 26.3, 30.6, 31.7, 35.BRCEHO82007/025317
36.1 degrees 2-theta. In sone enbodinents, Form| of
17-AG is characterized in that it has subst anti ally

all peaks in its XRPD pattern _shown i

20 of 80 WD 20087dmsnis4l s lﬁs"é’@f???eb‘é%‘g %}?ér?tlggg pattern
51m1Fa‘P'icmhlat &él&éﬁﬁﬁ%ﬁﬁe'ﬂ% rdpfesbitadivel THNIRR @e@ﬁﬁ’oﬂﬁbin@[ B depicted

simlar to that depicted in Figure 3. Arepresentative
in FigMppR spectra for Form| is depicted in Figure 4.

123] $i v Fabadtlall9ffree of

00 P o R LA SERS IR ORI AR
otheapelllogmycinmngloge le rsbmd embodimentsdramnl I 0HF7-AG iASihstantially free of

substapti al | r of, ot er, | or of,
Other ofe it emodi ?r%r%?s‘@@l:orl% i S c%grn%cr:{ér@gd Hb)]/[Z Aobactdized oy
represemae\seep&aat inv/gs rxmmspamm tedeckddfidm alhidse anatseit &Y, dd.1f 1M 15.1,

16.1 1gé’ge1 o 2§t}°§f15 22 455%3 %%]2% 55%1]@ S'aggrecs 2 hetd dind combinations

thercﬂﬁg reesme- éheddame§ dF R 1@&;hh1@ﬂ8rlzeﬁfh@rtﬂ@tf it Ha® aS(De’l@t one peak
nbodi nents, Form || _is. characterized in that |

selecipd 193 thogn ! BAR 1281 Ltleth-fr o PHBSS GECEBEY ﬂif‘éas In some
embd@iments2®orfn 122 4h@fderzed bydRER ond- Iteﬁ%@i{atllve pe@k8n its XRPD

embodi nents, Form Il is characterized at | east one

patigrp seleeiedh{Tam (iesepEabornl3-.sl XRBH 7. B%ﬁta@ﬁ@%)emew@un%wa ryith at
least &Q%@he@{peﬁp&%te&%mq’m thbse 3t ab8k 95, 1%21 42angs 25}631 '1'6 £, 198,207,

nmbi nation Wt |'east one ot her peak sel ected
21.5f 2a+h hds@S.8t 2%bout 1. Sdegrees12-the. 5In 3@nel empgdimentpsFgm 11 is
and 30.5
charddertied 89 36 XRrBhoedcs Skafanidiic shi B Figgre, 21 02
[001ahhr act br cexrth @ybodxmeﬁ(ﬁﬁiﬁopéaks Foundilaeh 1 2AGy substastirdlyrfree of
ot §oigyPHbFi g7 ntert WETANTaN o S a7 7 B sty free
of d@iedr dahidnpenf odnEl-ags. Th nsosenembrddaentsreRdisn [HotsntHakdctedized by

oS DS st AIBOPHERT S O Por A der 2o 1.6

13.6DY3.9" €pr7E36 B! &1.1VES.PEPKS, 1919 i 4150, XBRD 233, sren 2sezl agtzednd 30.8
fromthose at about 8.4, 9.3, 10.9, 11.6, 13. 13

degrees 2pthetpg and Cq!l?bll_ll_atl()]’_lg t}greof 8l soxllgelgbodzl}}e@s ngmollf 15 Lphgracterlzed

in t1%5 itthas 481e4st che- p%ak @fﬂgctgtpfrgm tﬂ@&ra@ @8- 1igheta,o ﬁﬁid24 3 degrees 2-

onbi nations thereof. In some embodi ments, FormTI1 is

theta: hiarseeeemibedignenisy Fetmall js chaesterized @a@tleaﬁh@ep@awsentatwe peak in

: f e b d: 2 o -

s T BBy SR TR A 21 I B e tinaion with a

leasmmrcamrexealz sddedtd fmom|thess tat amait BdpP8séhPat i-&.el 3pedR.9% 3.7, 16.3,

p ern s t f S t

7.1 8 R % A Gobi b SRowree &L (R gated; pdp some

embpdﬁ&iénse]:@ﬁt BHisfchanvtthizglebyats aRBD tpedksdubfaridialli @s Shown in Flgure

6116 13.6, 13.9, 15.7, 16.3, 17.1, 18.3, 18.6, 19.9,
21.0, 22.0, 24.3, 25.8, 28.2, 29.2 degrees 2-theta. In

[00125®  enedplaRidts ,is RoOrleasl lohe |sslvadaafoamt e¢feded t®yhetdits as EtOAc
XRPD eaks substantially as shown in Figure 6.

SO]V[a@O‘ifZ%] W so provided is at |east one solvate form

[00128f er r eth tendi®r @hbbdatedsd, A6vided is an ethyl acetate solvate of 17-AG

substantially free of other geldanamycin analogs. In some embodiments, the EtOAc Solvate

of 17-AG is substantially free of other solid forms of 17-AG. In some embodiments, the

EtOAc Solvate is characterized by representative peaks in its XRPD pattern selected from
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Sol vate, of 17-AG [00126] In certain enbodi nents,
provided is an ethyl acetate solvate of 17-AG

wandesozied al |y free of ot her gel danamyci n anal PgEUS1007/025317
sonme enbodi nents, the Et OAc Sol vate of 17-AGis
substantially free of other solid forns of 17-AG In
sone enbodi nents, the EtQAc Solvate is characterized

by representati vel4podiRd: ilH8i 15583 2B et adry Sdqessct égheta, and
comf)fngmms tﬁ&@ofz 1Inosfoni%oerNngQQ§4 Ql?e?’ét%f'A(P gb&{@g@@ﬁdr%?ﬂ-g in that it

. 3 degrees
has @_t lcatsé@@ pealn @plmﬂﬁrmﬁhqsmt Etbhetr&aéflS 9 #nds?érﬁedegrees 2-theta. In some

emb‘g%%q snﬁmre]teﬁfgl g&?ﬂtggo {te §oéh\51%tc§r&e%l A1l #&{e' e sénﬁltlve peak in

east one pea cte romthose at
its mpat&rxﬂseletfedgr@m moﬁaa&bdmgibelé 92anti2@13ain dombgiprren with at least

cet oJ.vat.e d
one STRP RSP S B0 bBBRL ARV ESEIR A p 0 e 120
and 263 d’é@%& palﬁdtzer h &ﬂh@&h&ﬁﬂufnéxﬁm theh Es@AaSorb@ls cBarZsterized by its
Rfrﬁ CL@ %I i n, conbi atio wth at | east one other
X a?{flkéé‘f Yf‘c}sah?‘l”'ﬁa’s gufe hhout 6.2, 8.2, 12.6,
[001324] S, 1l &meldntddindehts) thed2OAc s8Rtk is SRHlact&riz3d dﬁ@lﬁﬁl@ﬁas a DSC
2-theta. In sonme enbodl nments, the Et OAc Sol vate is

patterp i Rtareto] Padenjeied dn Kewpp hedRsonigharbadiments heg@SC shows an

endtRQWe ItRnSHiGHTE aboud O8%2 7donkRicRO VR ADALL BRI S ev&ﬁe In some
Et OAc solvate is characterized in that it has a

embpginteaisnths DA o ws an erdethegaisi teansidon (melfiggpeingunsety atsatbﬁét 276°C.
[0012?]028'0%{‘5%@ RELDRMAROYR BhAE @91%1'3% MhGrak AN By % 'HNMR

consi steht wth a desol vation event
pealsorestansipthpal srewnsn Figuee D8Coshshwviagthenidiorties péraplex between 17-
[ AN el 1 n Qj nt et) at about 276C.
AG %?fg‘?rtlé)g]ac‘%%egnng "h %rano F‘t he Et OAc Sol vate is
[001cBpr act &r axzcﬁlﬂerbgmbddsmerit bBWFf)rO\Oéﬁ](heISUnbst SRAIALD lcgn a&gist as an

amoE&%§ %‘31 élr}o %§g?%%waé%%glgc¥mﬁgg-ég@: tg%tgig irsﬁbsltasntiglly free of other
geldaidiyaxi mﬂ@sr ah isome fenbiodimdn@) 2RBiphbils ENAWTERIs substantially free of
enbodi nent, al so provided herein is %%?%?G can exi st

otheégol%fongﬁﬁf b OG- Sémoaphopéis%qus &t el }p ope of ordinary skill in
the %FED 59&1 QS tgl&cﬂ%apréda?eu b ShShambiiflak YiybpiaBzatbon Otntdting, and

dananyci n anal ogs. |In sonme enbodi ments, anorphous
precypztamgfrpgl sppistiteal iTnd. nrangeothsrs.  Metads 9bipreparieg amoghous 17-

AR r Il known to one of
AAéZlcﬁAd% \ esklﬁggg%nﬁl?%wg&g?? l?ﬁ%\eare é}t‘]‘gpl cally pr egar ed

[00139] suchlmﬁa}ds cabodigngplsi nrevadddons swestanitially amerphous 17-AAG
i D} rictibC fluid, anmong others.
sub nt%%f(l?ggrgegéflo%r céfgmlﬁfé%ﬁfs dg 1h¢ A’&ig g otl

prepari ng anor phous AAG are descri bed
[00134] t he ExsomE mbosianems;mrovldﬁda a ¢odgpb3idipn Icnmplésrin@iamorphous 17-

ro ded
AAG R RTER] Bus BROVIRR, o 8" DEARR, ot oBIRIRR s o 17-A0G
incl@fe deat AASal [f@ak3 1(}lvalltls ﬁﬁﬂmwmfe@ds I’demrﬁ)czd mmm dE(dtheS c@lstallme
co ifLon co 0 1
forn /AL 3P PG T Tnigh BEATRA ows oy SPATPY RE “PorpgLs 17-
AA@f 14 Ceicembbdiliede, pRaided iy & tahpdstidiBeongRisitgt Sorplitahs 17-AAG

drates as described. herein or. ot crystalline
and ﬁ%#eﬁgt o orystallaes farmy ok AN @f fieércrlgw[ breinpr Bpsgme prapodiments,

provided i83%0RodiBH &rh@tiY am@PRIRNGUEAE7and at least one crystalline form
of 17-AAG.
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AAG. I n certain enbodinents, provided is a conposition
conprising anorphous 17-AAG and at |east one

wa@eyosizd4i ne form of 17- AAG as descri bed her ei PCT/U82007/025317
some enbodi nents, provided is a conposition
conpri sing anor phous 17- AAG and at | east one
crystalline form of 17-AAG Page 22 of 80 WO
2008/ 073424 PCT/R9&H8057/ 025317 positions [00132] It is

[001@2[t - 1 eCRORI e cbfiRteddhd %E‘l@ﬁ%?dy@mad?ﬂ ahée benzoqumone ansamycin
benzoqui none ansamnycin oundséH ncl udi ng, for

compoundp (lacluding.Nar gramply,- WA@? adel o6 yre ewhn #olyble in water, and
suflifle o BHS adh @®HoBr phvaaBlity. Provid
thus"é@é &%lsgt rat foon&%ﬁe fn 6%%%1?3%4 val labi | |ty1y Pr oV dc? erein are
pharhmcenlnalalompoghamsnfwuh Fompoundnihet tan ksrasinhisttedrerally if they, for
oxa SRR Py, SEBEAIT LSRR bt S8y ffnon
mhlﬂsxh)e) prne@e:rmﬁ)adfman,cmyslﬁad hilezadli formulatidmis Biftbenzoquinon® agsamycin

comoRBna i Aoe” KALhifg ol A KCorg e GaLNEGEs fompsg, amorphous

comé&mﬂAﬁ aWllidhor0 Hl@ludf &Infpdsidibh 0 BFtiGANPrdlse lﬁmﬁr@lGU&ystalhzatmn
ound in a solid or liquid conposition,, o ?nal
mhﬂar%o ﬁnn%q%ﬁwaodamewﬁsfomwm &t ORI R BT r?
geldSTRRLI M ERIc: an‘aod ROsthili- AR 1Blhﬁftorcﬂ=,@ﬁl@édninai éﬂq?ﬂéﬁ{geﬁmmgaﬂmat the
anorphous “gel dananyci n anal og and a crystallization
bioayailabdity | ampergheusegeldanamysior gajogs n@efdrﬁaiﬂtwgllr hgwprevse and are
ther%bl%%\éé’flui %F!o}a'l L ¥mQfst phous gel dananycin anal ogs are
ramatically Inproved and are therefore useful for
[00183I adMiithiost washingrto b[eomn@d%]vy \Ahy Ipetitcular ghivoryy Weoptopose that one
n rti.cul a . .
mecgamsnm t?nXt %}ét{) %Pngtélﬁﬁtecgon ttqu:ée o eo%/gg Pkgpﬁﬁa_g}l%g g&cf ?N\%ntive oral
fombnlamnﬁprloahuedi he:yinoﬁighnheeaﬂmwé rmya;ltalhiaoomuf edonpmosd as it is released

ovi ded herein m ght redu recr aI L zat 0
tronf BRG0P Etish o b PRIPHET Sh Sfegpound is
slowt A& igastréloastd &Bdnh rhaldelli\re&mt forfﬂﬂaihonsthenfthahﬁ@slbﬂmpmxmfs that a
a conp (gundls sl ow a is rel.eased froma dell eFI. .
SUPSFBHURIF QP RIHON tih BRI |stt§? (FAFTRIeRRk et pptenyally resulting in
crysBURAHSAL W @l asl1isalout ik Gihibifedd 86 @la@hiRfle kBmpoigrd remams in solution,
gastrointestinal tract, potentially resu tlgc?
improv¢ds dleljveryz ey bR achievedy yEliuéi the £afpaFtipns prAKd b@em @@y achieve
raplc‘i Q@J sm&%ntﬁpmg qzﬁ'&*nﬁ QORbiliSatidA §101|0H/t doibility IHERFAAMBEne ansamycin
del i very achreved. Thus, the conpositions
compeunds dedlelmpeous medumcihity élge$ta/p| tepchnbly $lfibiting ey dtgilization of
thergﬂ)% Lh@sting solubilization of |ow solubility
zoqui none ansamycin conmpounds in the aqueous
[0013¢Hi um Imsdn‘raeemlbcghmtntsg ghd ccapositiops cortizibingibegzoquinone ansamycin
crystallizati c und., [0
comgiafBa fretreben PREMaghtief RERE R5 foar B iy melid A s sompouna.
are aipalElanoe idahveemgpﬁ widiin( off dvatipoihd ruffiéicDIMAGchicwb@an Am@exﬂ at least

100 Bl § dr o s LRE B oh EOEBERITer cee SR BERTRY St eas

10, oeoh BV A, 20 10A4G ST00 &g rh1BR St 1eadt0fF, 000-righitir, oredt léa@taﬂ);O(FSG@ ml/hr
/hr, at |east 1,000 ngrri/hr at | east 5,000
Ofﬂﬁgj‘ﬁilyerﬁompgtm‘f east 10,000 ngm /hr, at |east 15,000

|001f3§m ; Ef In 8oL @3t the S FRQRI MY EfbdRimets, athe | @agoud®, @0Present in
n r

substantially amorphous form.

orphous

[00136] In some embodiments, a pharmaceutical composition for oral administration is

provided, comprising a crystallization inhibitor and a compound of formula 1:
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of the active conpound. 1001351 In sonme of the
f oregoi ng enbodi nents, the conpound is present in
wa@ewsoziaed al |y anor phous form [00136] | n somePCT/US2007/025317
enbodi nents, a pharmaceutical conposition for ora
adm nistration is provided, conprising a
crystallization inhibitor and a conpound of fornula 1:
Page 23 of 80 WD 2008/373%24 PCT/ US2007/ 025317 R3 0
R2' N Rs M~R6 RVigz20M HN-Rf 1 or a
g?ereof wherein; R
C( O Ro,
R® - OC( O) R8,
-OP(O) 20R8, CN or a

is H -ORB, -SR8 -N(R8y(R N-N|
-N(R8) C(O) OR9, -N(R8).G O)d)t(R&)(
-00(O OR8, - 0S(0) 2R%, -8

car bonyl nviety; each L“R3R4 ndependently is
H, al kyl, al kenyl, al oal kyl, cycl oal kenyl

heterocycloaklyl ary al kyl teroaryl,

het er oar al kyl , C( C»C}ﬁ ro-[ 2)p] - R' or R2
and R3 taken together with the ni'ttOgen to whi ch t hey
are bonded represent a 3 - 8§ nenbered optionally

substituted heterqcyclic ring which contains 1-3
Orawéere}asetlaﬁlgv acgrRiRhBt gk 0, NN S and P, p
wh&agependently for each occurrence |s O 1 2 3, 4 5
R inHe-GRs TR NGk D) b B hE DR N R DG EDRE R ACKOBURIR,
-O(%)RSS d@'@f QﬁenO%tdf)\ﬁ{S -@IS@ RS, —@H@ﬁmﬁs C‘Nt’@rl aocﬁtlrlk)\h&} moiety;

cy cloalkeny heteroc cloa ¥ ar ar al %@
cachhef & omdyR inepedoathalscll alky an[cqn@{ riloypzh spye lky]eai?dﬁloalkenyl

d .
hete9<}cl¥8§aﬁgtr ﬁgﬁ, rttﬁapgagx%ptﬁ Yhel {0 ?E@ @%fxgegllc E[é%é{l Hy),1-R
R® fet Rf okyic Itmﬁieylwlttaﬁly:l mtrageal tk)yWhlchethr @rarl;olnded represent a3 -8
AL AT Rl S AR s, s e
frons QDBL Sfdmded heterocyclic ring which contains 1-3
. hetero ns sel ected fr N .S _and P; R10 for each

P NGO D FHRGERTET O & b BT al kenyl
Ivlghkmnmlmﬁﬁzpbp@hkyi cycl oal kenyl , heterocycloaklyl,

betenparyl or heteroaralkyl and R11

ar ar al
g‘séﬁc‘tﬁ‘c%gearr}? i iWsaearthentqrp 3 R0k cyci oal kyl
7 A Whdrof8t Sk Paravileny NElBMIE Y&k Mhalkyl, cycloalkenyl, heterocycloaklyl, aryl,

aralkyl, heteroaryl, heteroaralkyl, or -[(C(Rlo)z)p]-R”;
each of R® and R’ independently for each occurrence is H, alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkenyl, heterocycloaklyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or -[(C(R'O)z)p]-R”; or
R® and R’ taken together represent a 3-8 membered optionally substituted heterocyclic ring
which contains 1-3 heteroatoms selected from O, N, S, and P;

R'? for each occurrence independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocycloaklyl, aryl, aralkyl, heteroaryl, or heteroaralkyl; and

R'! for each occurrence independently is H, cycloalkyl, aryl, heteroaryl, heterocyclyl,

-OR%, -SR?, -NRH(R®), -NR*C(0)R’, -NR*C(O)OR’, -NRYC(O)NR®)(R?), -OC(O)R®,
_OC(0)ORS, -0S(0),R®, -0S(0),0R?, -OP(0) ,0R?, -C(O)R?, -C(O),R",

-C(ON(RY(R?), halide, or CN.
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-ORB, -SR, -N(R8)(R9), -N(R8)C(OR9, -N(R8)C(O OR9,
-N(R8) C(O N(R8) (R9), -OC(OR8, -0OC(OOR8, -0S(0O) 2Rs,

WO GBgJRBRE, -OP(0O) 20R8, -C(OR8, -C(O 2R8, PCT/US2007/025317
-C(ONR8)(R9), halide, or CN. Page 24 of 80 WD
2008/ 073424 PCT/ US2007/ 025317 >dinents Rl is OH, R4

is H and R5 and R6 taken toqether for bond.

[00138] In some *@HisH Welﬁt@?’qg lﬁﬁaﬁ%ﬁ(;‘é?%&aq %aﬁaﬂen together form a
bondcOMposition for oral admnistration is provided,

conprising a crystallization inhibitor and a conpound . |
[00138] f or nin same:enfkgdipants, a plymaggatical copReio forgr ipisfegtion is

7 [ j e i osition
provia. oo A FIRRAAE vty e BE] aRitha Plonb RS,

conprising a crystalliRzat® on inhi bitor and a conpound

of formula 1: R3 0 _RA @) M' ORa RS .,0Ow

MOM R6 R M OR H har maceutical |y

accept abl e salt thereo#; '* R is -ORB,

-C(=0 CH3, or a carbonyl egegh of R2 and R3

i ndependently is HMe&l Kyl or -[(C(R10)2)p]-R

1; or R2 and R3 taken i the nitrogen to

whi ch they are bonded_r. -8 menber ed

optionally substitut8d R rogycfic ring which

cont ai ns 1-3 het eroat ondé sel ec Nf kgm 0, N, S and P;

H —

1
[00139] In certain embodiments, a pharmaceutical composition for oral administration

is provided, comprising a crystallization inhibitor and a compound of formula 1.

or a pharmaceutically acceptable salt thereof;

wherein;

R! is -OR®, -C(=0)CHj, or a carbonyl moiety; '

cach of R? and R? independently is H, alkyl, alkenyl or -[(C(R‘o)z)p]-R”; or R and R® taken

together with the nitrogen to which they are bonded represent a 3-8 membered optionally

substituted heterocyclic ring which contains 1-3 heteroatoms selected from O, N, S, and P;

p independently for each occurrence is 0, 1 or 2;

R*is H;

R’ and R® are each H; or R’ and R® taken together form a bond;

R’ is hydrogen or -[(C(R')))p]-R";

each of R® and R’ independently are H; or R® and R’ taken together represent a 3-8 membered
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p i ndependently for each occurrence is 0, 1 or 2; R4
is H RS and R6 are each H, or R5 and R6 taken
wo o@sniies f orm a bond; R7 is hydrogen or PCT/US2007/025317
-[(C(R10)2)p]-R'; each of R 8 and R9 independently are
H, or R8 and RO taken together represent a 3-8
nmenbered Page 25 of 80 WD 2008/.073424
PCT/ US2007/ 0253 P¢yclicding which copjaifth i Srhetesprtans elqctegl from O, N,
s, aRgpberoatoms selected fromO, N, S, and P; R10 for
each occurrence independently is H, and R11 for each
R' @U@mfr@qe@eﬂcnmmﬁﬁ}{yﬂ $ndi, -N(R8)(R9) or halide.
" 9 i n conpounds
R ik(%%%&d& ose %SW‘@UNP@% ﬁ(g%gweﬁctur es: e NO
[00 18] bl\/b@a@nﬂeis—lo@ bisgyyuiere @seinydib dvb@otviels ikEI@IOLHos@ hiviing the
folldiﬁ Nl;t?c?'s.' NH2 N2 0 HO OH t,%OMeMeOcNe | | N
RERETWEY  ove MeO Me HOHOO Me O\ Me 04 NH2
N2 OHOHNKROF O M I N My GHOHM M
10ve MeQ Me I\/E\N/\/
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HOOHO/ O M 04 Me 04 NH2 NH2 9 5 Page 26 of 80
WD 2008/ 073424 PCT/ US2007/025317 O NO NN O M ON |
w@asorRM o0 | O HOHOH M M ", 10V MET/OM07/025317
MOl OHO M M 0O OHOHOOO M Me 04 04 NH2 NH2
O~I'I ~-NO I'' HHI I 0O OOH
O0 040 0 0 0O 4 NH2, |\ng NH2, H
O

NHz, or

[00141] In some embodiments, compositions provided herein containing amorphous
17-AG resulted in a surprising finding of improved bioavailability relative to crystalline 17-
AG even when no crystallization inhibitor was used; such compositions are therefore useful
for administration, such as oral administration.

[00142] In some of the foregoing embodiments, the compound is present in
substantially amorphous form.

[00143] Similarly, in some embodiments, the composition contains an amount of
crystallization inhibitor of at least about 10%, 25%, 50%, 75% (w/w), based on the total

weight of the composition.
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in the pharmaceutlcal compositions provided herein may have greater than about 10,000, but
not greater than about 1,500,000, not greater than about 1,000,000, not greater than about
500,000, or not greater than about 150,000.

[00148] HPMCs also vary in the relative degree of substitution of available hydroxyl
groups on the cellulosic backbone by methoxy and hydroxypropoxy groups. With increasing
hydroxypropoxy substitution, the resulting HPMC becomes more hydrophilic in nature. In
certain embodiments, the HPMC has about 15% to about 35%, about 19% to about 32%, or
about 22% to about 30%, methoxy substitution, and having about 3% to about 15%, about
4% to about 12%, or about 7% to about 12%, hydroxypropoxy substitution.

[00149] HPMCs which can be used in the pharmaceutical compositions are
illustratively available under the brand names Methocel™ of Dow Chemical Co. and
Metolose™ of Shin-Etsu Chemical Co. Examples of suitable HPMCs having medium

viscosity include Methocel ™ E4M, and Methocel™ K4M, both of which have a viscosity of
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compositions of the present invention may additionally comprise pharmaceutically acceptable

carriers and excipients according to conventional pharmaceutical compounding techniques to

form a pharmaceutical composition or dosage form. Suitable pharmaceutically acceptable
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Ida @Lg e ? n comnbi nation
“m%& s & g¥héﬂ)iﬁ gﬁ)ﬁgﬁg &ggﬁé %ﬁ Wiradiation t he
[00é8Fes OfA wBac halggmtage%ﬂd gdld‘anﬁﬁ§r§1nlaﬁ5lb@(l@§$ 1pad 6MET-AAG) will

than the corres ng
typically be in the range 50 1 500 mg per day. In certain embodiments, an effective amount
of a geldanamycin analog for administration to a 70 kg adult human may comprise about 100
mg to about 1,500 mg of compound (e.g., 17-AG or 17-AAG) per day. It will be appreciated
that dose ranges set out above provide guidance for the administration of active compound to

an adult. The amount to be administered to, for example, an infant or a baby can be
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dose for single-agent therapy. [00163] Provided
conpositions may be fornulated into a unit dosage
wo oros078ach fornmul ati ons are well known to oneCD1S2007/025317

ordinary skill in the art and include capsules,

tablets, and the like. In certain enbodi nents, the
present invention provides a f | ation risin

capsul e filled V\ﬁttt’r?anrﬂfé’ﬁfsPUék‘g%‘r‘g‘éh%\ﬁ@i‘qwca& 1Y of i e same

as 112t REhinRrdRQdb ARAEG:. the present invention provides a
capsul e for oral admnistration conpr|3|n? I nventive
Y;

[001$6]| danafe ugﬁldmy(@gﬂsanallqg eanke edmipisientshealy, gveryiqther day, three
9 W&kor h l{éQﬁlkfahﬂﬂ?n lude a “d
tlmeg%qge%g,o &Pa (e'v.@e 'we§ %80? 12519 253%9 %sc clude a “drug
holngaad dlam,ahny diug can ar: @@,mxrﬂlsnerscbfce twe i ekl cnennfswe%k @fﬁl ar Contmuously
rmcontains nore than 5 ng/ kg of a
‘mﬂmufd u%n?%#% anal og. [00164] In sonme enbodi nents, the
oral dose is between 1 ng/ kg and 100 nyg/ kg,

6 i n¢l] usive, el between 5 ng/ kg and 50 ng/ kg, inclusive,

©) or g and 25 ng/ kg, inclusive, or

[00156’ Weenlrﬂ%nﬁ@élkgocﬁxﬂémg,&hﬂgﬁdf@lacduﬂsdl ¢Binp6sitiefs di:scrlbed herein can
dananycin an characterized ip that .the a

ar e
be Wetigrconenatch va t%ﬁth%tthqr@sgilc 3850'SHB RFYERC pdicye SelciEig activity in
the Jr&txﬁ&ﬁ%f cERFRR IR AL ed%ﬁln%%etﬂe%elhgnmclﬁgandléksﬁﬁgﬂ?lbed herein
nbodi nents, the area under the curve "achieved is at

are ussésq regue, tha ogilar3eots, of Poorsdp folded HEp9OsH e pteiR. which are then

I d e a [ n
effe%t%éﬁ%lhi@t RGB%rth?_?eg%(% Q éi‘)g P{)ry%l(%gg% ?yB%ngl%n Bf & ﬁér%qumone
anszmamgear@m t0, 50 repupe in tj:agetlng iof therdigintnpreteiro thgmr@easgme and
subs%aue%? tde r%d :Bglﬁnpgm f afg ggt dtg lal{ly%%ts rr%rﬁf’] ?}rgl?/tgtcs];ﬁ%rproteasome e.g.,
Veladellt, tmaﬁa)eadsrg) ihareadsd ueumarempmgs ofd ebrpabnd (e.

17- AAG reC| ted
00120, Sl LGRSt B gt R ARBE S Shh b it
the &stulitishy dtdceibed hediit in¢Ride Gl ddting etgents,amtaﬁimgl(bgenfEh@ents anti-
amount to be %dn1n|stered to, for. exa

met%ﬁollgsb as ) 8%“’?’ [IOXINH g;gocsagba&neso %x%%ﬁcﬂg 1Eum Qctmrdlnatlon
comB@IésU&tQQﬁ{oQ 29 Biblogic tdshbrad @fodAerP@dLPEWhKhhibRéts] HbrinBal/anti-

art and can be | ower or the sane  as that adn1n|sterF
hormepah Ahesgpentic apemscEEMRIPOKGEE EEAER BriRtsadhs ggtheagyclpg family of
drug'%d rﬂ‘len Tl e Ymto?ﬁﬁ@fn)é Q{ehglEorQ?éfms tthé R§totdlidBScRosides; the

week, tw ce a week, weekly, bi - week X The dosi ng
epodhipreedul disecdarmalideudehea p'c@nda@e f@mllydacgf rpgs. diyngaesgr ggd the
m t fff
posGEARESALT PhASESE LG ERIREKP 0 Q0SS r Qe
carnfinemgpy, qa(Dﬁdrﬁﬁl]cml, amg@pterignetomevates meﬂh)@term dichloromethotrexate,
mit Iléq)%&ln??eg%; romg%glgﬁgvsf\}l{oho%rg%ﬁgfé %1’{?'!‘0 gggllljr?xlg gl n%réﬁgbbm% cytosine
arab(ilfcdelb badophjlic@men e | @dbphydloaatn d¢rtvy1t1ve3 suchenst atgatsidenttoposide
ancer S, dana

phoiiaf ot GHEEHS ety RaMafn PR s ol PEISES oxorubicin,
vinde€ihé,Ukarosih€VielcBtaRdl, pikop edidoyeré, ddodeaxds§i0Platihj RBndtinib mesylate, or

proteins, which are then effectively inhibited by the
gemgietdBfd agent. For exanpl e, binding of a benzoqui none

[00169] Other useful agents include estramustine, carboplatin, cyclophosphamide,
bleomycin, gemcitibine, ifosamide, melphalan, hexamethyl melamine, thiotepa, cytarabin,
idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin, CPT-11, topotecan, ara-

C, bicalutamide, flutamide, leuprolide, pyridobenzoindole derivatives, interferons and
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ansanmycin analog to Hsp90 results in targeting of the

client protein to the proteasone, and subsequent
walegsadaki on. Using an agent that targets and PahUB20%025317

t he proteasone, e.g., VelcadeTM then leads to

i ncreased cellul ar apoptosis and cell death. [00168]

Sonme exanpl es of therapeutic agents whi can,.be ed
i n combi nati on V\HE’E I pgrots atFgiHe GQQEY Cb@ﬁlaﬂ%‘ﬁei farceva

(erldtiid) Uﬁﬁerﬁ'(iﬂ%ﬁtﬁﬁ&)”ﬂyl@ﬁ?{]&ﬁmmﬁ?‘ tahd KRR gQPb&taBBEN! S;

anti- netabolites do ot oxi n;. procar bazi ne;
(00170} ox anilhe fermylstins f&?érlﬁifﬁatqaﬁna sq bp1sed da ; conjunction with
| tie ol R GRLtC SR PRASBatBRd ek ScANBe administered
radlﬁmn ﬂﬁ}ép hi l}?lteo%e horré;‘lr%ngl [anti 2-?cgetlwtor nor?aeﬁ)slt her aEeﬂt”.”gls o
accq;[g]eltt(s therppeuntect mp‘@p@lﬁ mellgmown hn theariorls will ke apparent to those skilled

ant li C

o o PN LAPL oSk S oL ERB U o con
be tvhleed exapeddndgorams thedldss&werbnmgl deated handptler ikdbwe £entd yof the

d the I I ot 0Xi .
Che'ﬁgﬁh?raB%%ﬁralgy‘}/t g& b Fa q’r%etpesra ﬂ%g 158 asses%llerﬁ%qeuace ,pmtOCOIS
(e.gf, AosAp% amluts andalmasneadiiinistratian esnibe G/Bned m’wlﬂwmfethé bserved
met hotre ate tﬁ‘lhoterln dlchloroma hotre

effeﬁtptogﬁlgpc? 1@sfefﬁ51r f1A W&Iaﬁentg icQ. LﬂSIIIIB it agen(i‘l or radiation) on the

patlght MRIAGA RE QP 1hB Bbsc@RIiC i ppRbR O tikydifRkdR thaﬁ&’ﬁinﬁb@éiédj&wrapeutlc
podophyl I ot oxi n or podophyl | otoxin derivatives such as

ages.oposi de, et oposide phosphate or teniposide,
[00‘(?1'] phal afg, Vi @Q{e?a?t {hB Epel dah AT dirS bhdSes &e@éﬂ&ﬁ'ﬂéhﬁ? and the second
oxor ubi ci n, “vindesine, |eurosine, paclitaxel, taxol,
chemathotapeusic egrobtdexebt heyes-tpl ket |aﬁmlmmrf:<il ninbtheegapiea pharmgeeutical
comgwg%m b %R{i eggl}sg%%'ldaté?g{t pﬁgﬁ{allj 1§al éﬂé?tla&%tlcs have to be
adrrh)rhlsiewycb)n dl@@'ﬂlﬂ:l tquldsne Forqusmpiedghe r@lcphahmn compound can be
adninalxtﬁ%? roé%jlélt gv?ulfaé%a %&z‘;} %heetmeo@'laerasp%%gtﬁcg{sqakahlnmstelleg %tﬁ%ﬁ%ﬁly The
detdﬁramatlﬁﬁ béﬁieﬂxino@z’a'f adrlinistrapat emhmc ailv&ablﬁty of admlmstratlon where
ut am de, id ben

possiBiF s SATE PreAS P LiroRgniion o s 3a il EGRGREaEL SIThE siied
clinR AT R Bk alREGIH SHSROD FAn(s25r3dde acbtﬁr&ﬂ‘ng lto agshsBed prolousle known in

taxotere, deevec (imatinib Tayc erJotinib), .
the afiy @ﬁtth‘f@ l?ﬁ:fefilqﬁ)pﬁ)the WR@F@) %fFCéTJé § (?sage (r%ﬁda tfléjat)glstratlon and
tlm&Qﬁ@%irﬁﬁQh&eéan HeQRdd{Rdd hhde bianeaitiatidians descri bed
herein can al so be used in conjunction with _radiation

[00YR&r apy Therm@rnewewow@roé,sm@tbera@f@ﬁf peeRbPLierigHon wat gwnd upon
’ iQddrh&H %@%édﬁd f th

B i

andttlaf: ﬁmma‘@memr@m piotpcphe art t hat the adm ni stration

t he gt gept +an r ef.

ooy ", SETTANRERORNT R0R 1Bk P BIPALEIER s

radiatich inhe bk ladxmmérécboctmunénttyf(e g .chrewttnbarshp eastentwlla(g;antlltaneously

or \f/a{t]]lgf) g{b%ra%q% rtﬁ?tgl?:gt gﬁ%i()%g%j or seque ¥1alij| Sc%gen mr% 1slpon the r}atur% of the

prol@f%raﬁd@”ﬂi@éz&b raé comditicansr the pxitw’nlt eﬂd ItlIiE adteavcbéicd hfeohemotherapeutlc

served . effec s of the admnistered ther
secHgBRY {ofiogon TEE; REURPELE B SYRHEVGY (B Apohys gl reament

prot*ob&l) wﬁﬂftheegéldanﬂﬂpl:m Bnalldge W of the observed responses of
the di sease to the adm ni stered therapeutic¢

[00174] If the geldanamycin analog, and the chemoalgarapeutlc agegt and?or radiation
are not administered simultaneously or essentially simultaneously, then the optimum order of

administration may be different for different tumors. Thus, in certain situations the
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[00171] Also, in general, the gel danamycin anal ogs

descri bed herein and the second chenotherapeutic
wWao@an73e4 not have to be adm nistered in the SBOBUS2007/025317

pharmaceutical conposition, and nay, because of

di fferent physical and chem cal characteristics, have

to be adm ni stered by different oute exa

the gel dananyci nPEGHBUHEreE o b i FY JPErd BB, of the

chentfthdr8pdull€ aéé:h@ ARF oL hamRbRenane bitet sﬂtlﬁatlaﬂdﬂhﬁlcﬁhﬁbtﬁgrapeutlc agent
intravenousiy. The determ nation of the. node of

and/pigrailiatien may ibeadmistenad i elloatsr bytthe sdminiptptiprsehaggldapamycin
e fedBRBME  Lahgl L
3683, BRSSP b RIS byl et ot
The sdetdrimgmition| dfithei @rder Tofe administrations deridnithe mamben Oé aigpgiions of
admlmsSI%tlg e%l:l{]ghe%ag)eﬁ %gédt c{ﬁﬁego g'éér%{}/lg%lsgll%@?p i r\mﬂf Bthin the
knowliedgeg ef thmdeﬁedoph)auhmnnaﬁdrrmiuamranﬂ thet digense cbfemg treated and the

o LT R 520 BT S8 B o o o b
adm@heéred fest appdatidlly ifgant csmbtob(ﬁﬁdgaﬁtl, amd thich khedeqaancht epmiinued with

t he dlagn05|s f t he atte s and t
the 3RIBRETORGE 4 BCORE PR HIOE O DAl T gattageous, by
the BMRIMARGIGT Sf tthe h&MBtheap&tio Catlent EnQQ@ﬂ%dlaTibﬁ and so on until the
gel danamyci n analog and the second chenot herapeutic

treatfigBhRIOWRRA/ 1HEOMPl8i at i on nay be adni ni stered

[001GSCUT T €Rd Yo ARoRlanceSWAk ERABRYShY knESRARY, i pricticing physician
simul taneolsly or within the sane treatfent prot oco?

can @rodifg cpacktpretp¢o) fOUéﬁemlngtr@FWnOE ACORRPIGE (Brerappeic agent ie.,
e f

geldgﬁagljz)’cL eanggcltgu cgre C%ﬁe@%)gun# %ﬁg ?rlll}?ﬁlg[rl%geogt&ll{: H@agggjg a%EHrdmg to the

indiwidel] patiendsihets,an thegrdament pionéssis.er ed i n conj uncti on

[00185] Sah a\é\ﬁ}c}tt Ih dgﬁa&%l rl]g/l FO 657@% nz%?ltv? hpng(r)etd? gxgénén WJthteh phg}fnaceutlcal
comPosati @9 ,of alitdpredeat mhamhﬁx)almsevﬁned sagem olamd/anramount of the active

diatjion. a ot ad tered simultaneous 0 )
ineriB e ich 15 SEF LSBT J1° PRURS (PESOLT ALY g “ofericular
pa‘uéiﬁJ rBoHipShfl@ﬁ laBd miFaY oP/intthisfr&ioanivithar bdllnﬁft@&iefd)tthé pkﬂ‘mhs
in certain situations the Page 34 of

(00138037 07 3o X 5568, 530507 S 28 SPP B Vi D etpispgudine the
acti¥if! bPWRd ph¥ichine é@@%ﬁhyﬁ:‘il{ ahd1of @ipidyee, ehearthekapaté irbute of
agent and/or radiation in other situations the
admigherpiphe epbme | &f a@emstramm/tb? RGP Ta EY BRI PR YT b’éetabohsm of the
t RkioR of th
B S S AL e U A AP of
treamm:yt t@ehqr dpegat eunphundngndiorgnaigiads useéatl reerbingtient with|the particular
{
comPﬂlgn % rydgtﬁg g@ %I v&e!%?né,%%?ﬁ{l elﬁe?ag]thrgglﬁ %rﬁl ﬂé&? me@ﬁgl history
of tltehmnapeamgttreagde,rahd dike faoprawelt bxaIwremtthepmodlgai@kts | s vvel I

O g L L Rl vt
dete@indiant Plesofibd iR ﬁﬁch@dﬁhmoﬁﬁrofehaﬁmirmacédmeal composmon required.
chenot her apeut j ¢ agent. and/ or radi at i

b .
For GaMPPF s er U HIEP S, VA BER £pY Sary goses of th Eapgyngs provided

hereﬂg%‘?Eploy'éﬂqnttﬁ@thIrﬂﬁcéLﬁleﬂtdmﬂ)bmﬁ@lmdt Nerds WV\teh thdnht(hat required in
adm ni stration of a gel dananycin anal og. follo

ordefpie pehigea Berdepisgd g‘@V‘QﬁW&g"é&ﬁ andogradtlzﬂlé( Jgarﬁzaﬁ tge rd’g{saggdmtll the

demggdetﬁigg“ggglr@)‘e@erapeutl c agent and/or radiation, and so
on until the
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treatnment protocol is conplete. [00175] Thus, in

accordance with experience and know edge, the
w@r@snTHeng physician can nodi fy each protocoPCT/oR200Me25317

adm ni stration of a conmponent (therapeutic agent,

i.e., geldananycin analog, chenntherapeutlc agent or

radi ati on) of the treat gtot

cordin
i ndi vi dual patléﬁﬁmgeg%§@ %ngWBmF¥%%¥ﬁéﬂﬁbBﬂEE%@B@“Ofﬂw

compOEhERlicied Mallowlas age ch@¥Eb&iIveTdotd® 6duc¥ @ tholgp&lic @& The
In the pharnaceutlcal conp03|t|ons of the present

dosq eapehit | 1¢/kealp Pemphkei etrch gnapdfeptveotasaivill &ﬁnﬁaﬁlbuﬁﬁpea@ upon the

factérﬁ QeQCibld BoovkNONRY] @Rtz Mahshydid aﬁaﬁégﬂscatré YE8min 1 &EiP¥&mbination
esi red therapeutlc response for a particular

withp andtleant chemothgtpeuticopr vaihdradstien.othe adsenpb eacd agamt will in most
' . The
mStéMC%S{;%t eg?rf}é%ﬁt&é%ﬁ%g?@%é‘ﬁosgg%esﬁ% Y %ﬁ%@%@ iety of
factors including the activity of the particul ar
gel dananyci n anal og enplgxgd or salt thereof, the
route of admnistration W@L§ﬁne of adn1n|strat|on
[0018DE r at ThOpresent dBtioOUe @bwrmi@kgﬂneﬁny désctibel, 1tp\ai11t lbeCllﬂbﬁrreadlly

co nd bein t he ate d extent
und%{gggf B&’ F%?Fen‘teﬁ‘é t%foj Mg Srmp P’FE éferf@ﬂlt‘dedo’?‘ﬁ@}y for purposes
of iMis@Bon ©ORBRAR ASpRAJARY exﬂB&cﬁﬁabﬁtls SOfUBE GrdsBntCIRANEItIRRAL bAD are not
with the tlcu? compound enpl oyed, the age, sex,
integgier dpfimitd F@?%ﬁ?mﬁ@ﬁeral health and prior nedi cal
[001*3'1]5t Or'YIn ééfnextah %eﬂ@ﬁdn%’ﬁn Qﬁﬂ(@g ate 18RWR0 b@ﬂg%dd 1|ﬁ]ﬁlb’1&ors (Schnur et

factors own in the nedical arts
L, hhiyled. chmn ocrl 99@1; &foil. mgeShéSmnb? 18} dEWR}e% kithtougln 1t rdescribe
syntﬂé&c c‘f‘n@rﬂl E}Belryt ond6t \‘%Jrfiﬁhg‘ gel D‘ﬁpﬁsdﬁglb an‘ii@gllc? Hr%g Y&,
nount Rar maceut conposition require
For exanple the physi cian or veterinarian could start
doses of the conpounds 24 A él(i herei n, enployed in
a onpositi on, "at Ievels | ower than
]hf?%g% fﬁq?égo*ﬁ?Agfder to achieve the desired
therapeuMm fect and gradually increa
until the l effect is achleve&
WO 2008/ 013 / US2007/0R2:847 >ui
geldananyplnoand g Wil bg LRat amou
conpound Whilchl i & the | owest safe and,
z eutic effect. The d an be 1
my/ kg to 25 ng/ kg.w»Such an effective dose Wbk
generally Aepsad upon the factors desekdbadAtove.

en_t he gel dananycin anal ogs are_admm srered.in
cor%b%htﬂl%ﬂaskvmsrmémﬁﬁé\ﬁt SR Grdpedie eeehanigat iring, a 1 L

addifiggl b0 Hmterﬁi]@ergﬁe?ﬁﬁreogro&aﬁﬁﬁ S0BRH g\ﬂé i(.?#, pakd) G&Qﬁ&lamycm (500 g, 1
i nstances be |l ower than the corres dose for

eq) gidmyphedigge AHFt(@ErTajpyas WEES 22| sﬂ@}k TW@G piTeigg ay started and
LSl gl |
Amlqbﬁig i éﬁ? 3@%Jb§'gﬁgrgg§ gﬁby rfi\e/(% g§§%k ki’@a@tl(t)r#éva O{ {'recp &t ambient

nore rea er stoo ence to I'I ow ng
temxaingl BhourahilehLEMS indchededmpintebgnstioptipuepeiseing myterial at 7

v SEHEHLS0, 8L F L AL BSPREL S0P SUPRI AL, g

Hepdmsa{llb@)l rveas f'wo’\«elyna.dded to the reaction mixture, inducing crystallization of the

t he dosage
geoc 35 of 80

desired product from solution. The brick red slurry was stirred overnight. The product was
isolated by suction filtration and rinsed wth 2:1 (v/v) heptane/THF (0.5 L). Oven drying
provided crude 17-AG as a powdery, dingy red solid (470 g). The crude material is dissolved
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[00181] In general, geldananycin anal ogs are known to
be Hsp90 inhibitors (Schnur et al., J. Med. Chem
W@ 1@8573420/0l . 38, pages 3806-3812). Exanpl es 1pr¢Thos2gno2s317
11 describe synthetic chem cal preparation for
vari ous gel dananyci n anal ogs and solid fornms thereof.

EXAVPLE 1: Preparation of Forml of 17-AG . 0 00 .
FIN O 1 H O Nethengb O APLITVEh phegsin goaﬁfﬁeia“g%d gﬁtﬁ sqiyyion is

condentriled ngl‘}/e H?xch danianigdifodal - @%Bpm)damarmmal slurry of
Form | polynorph A 22 L RB flask was equi pped wt

th
purprosolidsrisalilaied wit efkanoh@éhan waier GL)- rTrhErsbmyas gead overnight at 35°C
and %jequ‘{eﬁtgﬂ i Y lor Eelﬁg,anangqmaf BleUlr 65t BRE 'chﬁ@s @4 the color

nert gas bypass. cin (500 g, 1 eq) and
turnalﬁh;rdclankupufbﬂd:to( 5d0ThY swars i€ benlgbty toomaterperapee phddie. solids are

. he s i I n I WAL

1sola;[?]d§?ygél qra{u]_n ngT_eSK%rﬁ glsker%nglﬁ}ge f eac{gl/g%ddvrh\élls\{%gahz& rZ%I nts Were low

(EtGHD2@ppm{ 6100¢ 8D WPhe; Reptone $ ppRhEHECYE Me@Howmt ddected) This is
e consugggoonlof starting material at 7 hours.

C | e
themﬁﬂ? fferredda the reaction, the color changed

fron1yeIIOM/to deep purple. Heptane (14 L) was slowy

added to the reaction mxture, inducing

crystal lization of the Qﬁﬁﬁﬁh@&'product fron1so|ution
Prepayatipy ptRonmplf of|17rAG: was stirred overni

pr Semed 1i=0G (]0g) fropk Hhepyecsding |P6<??efl‘ﬂrFt"Yaét4‘S<§ﬁ1V8‘il1&‘ AGefpog/gthanol

at 3N agd Liakivby ) ﬂ%ﬁia@ﬁ%l e {rp}n5e Elter Qél%nruqs‘ébf' Al the solution was

provided crude 17-AG as a g red solid
conqeqf@edyyia aThioval t@opethwéstsmyaﬁms 10 gédpfwwer wagddghangfthe rest of

98%? & b HdRE 00203 WnerCHE NGk collecii d,

the Pty PhtREd g RS RGO SfperhE Rk, cgllcin ceased,
the bmnampmmedwwmcmmedeﬁmtm et an GO wind kb sawdli ama@majof water was

anol sl ur r S

remielir B e GEP FAES g8t o pl) Wifh 28 dlpb ot of
80°C sndagight wienim) whitr wis BSilled fordat :hemn HEtat Qld'r}t @emaMEd fparpld so the
vac%qlg}u{s/gs dlg(l:'lornlner:]c%&m elm%hthcte Ea?th %gatng to ﬁ)rOU& Ct}ﬁg gl%%yavva% ntnxed for ca 1

h. The slurry was then allowed to cool to ambient temperature overnight and the purple
solids were isolated from water. The Karl Fisher analysis was 0.14% and all residual
solvents were low (MeOH: 106 ppm, EtOH: 173 ppm, Acetone 230 ppm, and THF and

heptane were not detected). This material is the Form II polymorph.

EXAMPLE 3
Preparation of Form III of 17-AG:

<Nj'/’o water , 60 °C

Povidone
PvP

NH, K-30

20% 17-aminc geldanamycin in PVP K-30 Form N
amorphous disperison
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turns fromdark purple to red. The slurry is cooled to
roomtenperature and the solids are isolated by

wo pdoBa42on. The Karl Fisher anal ysis was 0. 86B6€HOS20a7/025317
residual solvents were low (EtOH 2266 ppm acetone 89
ppm heptane 9 ppm THE and MeCH not detected). This

is the polynorph referred to as For o, EXANPLE 2:.

Preparation of I'-E&th Yitepvag 7Add IFSr# ?0@750,&%%‘3?6‘65’0“ of 17-
amifd@lMabd®ycRT BTt RBINLOFRPAES N EGNDISBY! MRbubfension was heated to

acet one/ et hanol at 30C and clarified. The flask and
60°G watil pemplete dissplugpn adrthe splifs etfter disatinenat GOCUfr onl hayn, purple
crysBREERbRALE Fotl theBsolRioRY #Re Tixtrel BAE KiRIdr ©oYeool RER3E0ENd the

mL of water was added and the rest of the organic
purpdotryetallise matariak wab ysolateduniiiiagen. | Ihg oplbbestedmesialp pere dried for 2

di st i col ' . - %
oy bR sl B0 PR B 0L AG IR ds pERER R Picld 75%
MS (@81er)) marsS63igivorte&®) . Then anot her portion of water was

added (100 nmL). Wth a bath tenperature of 80C and

slight vacuum water vvasEgL@hHied for ca. 5 mn. The

0 e

Pre’iﬁ:f%@é‘% ﬂfe@t'}eigi E, H‘é’gfg E&ﬁ'ge, sboa‘faﬁ:i ncr \éggggmt 0 iOOC. hThe
i | T %ﬂ )
ZI I%\%Eﬁ@Zl‘?gifp"t“gq?@i\%&?{?m{‘@??pagﬁ%qs}é%%@g@%%ht & Jyyxture was

heattd1@ gpitlePleflux Sodili IFSA GEdothpl&ell Aiseslvéd. e vallesns wWire alf@lyted using
Fi sher anal ysis was 0.14% and. al | resjdual solvents
polajigsdelight i grREsOPY tqwu{’fp%?fnpﬁ@#w}@np phie YRlupeHas Fogoed to ca s

mL RRMe ARGkatbHE edfifbratbe BAR MR \W8ILGo Has AflbRed &6) cooll Riowly to room
material is the Formll pol ynor

, y ph. EXAVPLE 3 . .
tempmraiprgr Aifiesd2 bf thegpipiure papiiltared, sshesl with exanesjang dugeg tepprovide
the BARAHMBHE G'mR 0C 0 H off CO"OHO 0 0

Povidone /~ PVP O NH2 K-30 04 20% 17-am no
gel dananycin in PVP K-30 Form 1l NH2 anorphous
di sperison Page 37 of 80p¥Q3,2008/ 073424

Preggﬂiyﬁs %p Plz{)ygoz-?%%%inogeldanamycin:
0

Dess Martin
periodinane

CHCl,

17-aminogeldanamycin 11-0x0-17-aminogeldanamycin

To a 23°C solution of 17-aminogeldanamycin (5.0 g, 9.16 mmol, 1.0 eq) in CHCI;

(750 mL) was added Dess-Martin periodinane (23.32 g, 55.0 mmol, 6.0 eq.) in a single

portion. After stirring for 30 min, the reaction mixture was diluted with CHCl3, washed with

aqueous sodium thiosulfate and saturated aqueous sodium bicarbonate. The organic layer

was separated, dried over sodium sulfate, filtered and concentrated in vacuo. The crude

material was further purified by recrystallization (DCM/Hexane) to afford 4.12 g of the pure
desired product. Yield 83%. MS (ESI(+)) m/z 566.3 (M+Na)".

Page 38 of 80



tilled water was added 1 g of 20% solid dispersion of

17 am nogel dananycin in PVP K-30 (as prepared in
waEx@spra244). The suspensi on was heated to 60BCTIHB1007/025317

conpl ete dissolution of the solid. After heating at

60C for 5-10 mn, purple crystals precipitated from

the solution. The m xture was allowed to cool to 23C

and the bﬁur pl e crystal | FReMME@rial was isolated by

Prepamtipnpf bhyacetyld 7cgninggeldanamyeit:al s were dried for 2
days in vacuum oven at 80C to give 155 ng 17- AG Form
11 as M owder. Yield 75% Mg, ( SI(+)) m z
563.4 ( Y MPLE 4 Preparatio - AG Et hyl
Acet at e .« e\ To 17- AB(IV2*q) (F r ynor ph)
was addeg AE@Ae, €150 nl) . owkhean xt ur' | hgat ed a

sol utions ‘were oaraal yzed using polariz i gr@t.
m croscopy to enstire conpl ete dissol ution. OT‘ﬁe vol une
was reduceeuhsy6a 5 L using a rot qtg;ym,aehggag,gn@;nor

ang o808 Qb iuidO8Y Maa?mﬁbéépmgmyan 00k, 8. @Vﬂrﬂolt 00 E@qmanhydrous
tenperature. After h, the mxturé was filtere

DCMed b anlyi uridehpiiaaes atarwaplm aigs aadadraseiiel énhndﬁée @ & mL, 21.99
(0]

mm§i2 b\vs%g §, 1@@% ?3% lgm#ynﬁfﬁvﬁl:;&?nd ﬁ%&%&ﬁﬁﬁé %rso%lﬁes 3.0 mmol,

3.0 Mp).| The Na@iquemixteric neasealdwdd O HtCHCEBIgt.0 THo @action 1@x@re was

dllul}'g_ wnth’ﬁqh;](égn@%go\?aég gagwﬁ‘ﬂg‘i&%{er (100 mL) and bripe (2 X 100 L), dried with

Na, 3G, dittered gl dancenyrated i 506(1)!09 Hlelcﬁ‘udmmlatenal @aEp})rnﬁed by gradient

ﬂasltcgg%lé%? oé?a%gg"(é (ﬁép%-%ﬁ;j lgé%c/ q%(gxtéelzs g{r(lév? ep 6?tg é)l’q the desired

proddtt @ith §tdabd hfi@urt @F tr&Oacdiylated Frodiictarieldo30. 9 XIS ESWay) m/z 610.4
di luted with CHC13, washed wth aqueous sodi um
?osul fate and saturated aqueous sodi um bi carbonat e.
The organic |layer was separated, dried over sodium
sul fate, filtered and concentrated in vacuo. The crude
material was further purEMMBFFbX/ recrystallization
Pregapatipnek bheyclansopyimsthylamimpee/dagamydnipur e - desi red
product . yi 3l d 83% M5 (ESI(+)) m&spaos ( M+Na) +.

N A/N“z

DCM

o

e
W

NH,

geldanamycin 17-cyclopropylmethylaminogeldanamycin

To a 23°C solution of geldanamycin (3.0 g, 5.35 mmol, 1.0 eq) in DCM (54 mL)
under argon was added cyclopropanemethylamine (9.40 mL, 107 mmol, 20 eq). The reaction
mixture was allowed to stir for 2 hours. The reaction mixture was then quenched with water
(100 mL) and acidified with 1 N HCI to pH 3 and stirred for an additional 30 minutes. The
organic layer was separated and the aqueous layer was extracted with DCM. The combined
organic extracts were washed with water, dried over Na,SO,, filtered and concentrated in
vacuo. The crude product was purified using gradient flash chromatography (SiO,, 50-60%
EtOAc/Hexanes) to afford 2.7 g of the desired product. Yield 84.0%. MS (ESI(+)) m/z 622.4
(M+Na)",
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EXAMPLE 6 Preparation of
wda te08083494 - 17- am nogel dananycin: O HZN O  HzPCDUS2007/025317
Acetic Anhydride I | HO H11 OH 0 DVAP, TEA 0 OAC O
OO 040 NHZ 4 NHZ 17-aminogel dananycin 1
1-acetyl -17- am nogel dananycin To a 23C sol ution of
17- ani nogel dananyci n g;‘/@“”f—i O mol, 1.0 eq) in
Preparhation ofik7-benzylamines %“am’!d@r ni trogen atnosphere was
added aceti coanhydride (2. 075 m., 99 mol, 2.0
eq.), DVAPh 343 g, 11 o ‘ cm.)°and

triethyla m, O en. The
reaction m S allowe to stlr gvernigr The
reaction i s diluted with DEVN(200 iny),
washed wit 100 ni) and brine2~"169-nl),

W

dried with Na2 - filtered and concentratad 4 n
vacuo. The crude n#terial was purified by gr%nf(lHent
flash cheeaatography (Si02, 30% 60% Et QAc/ xaneés) to

174 enzylamt eldanamycln

6
pr %'adfs % sglugiog g?‘gfl ﬁ‘g)afn e 23[)%(3% rnI 4 130 tll}l%@M (110 mL)

anount of tri1s- ac %
unddrBSlon+y3s adfied Belﬁylémnr(d\ﬂﬁ)Ma)mL BXANRIoE 1D qu’mepamatm rontiayf  After

stirr%%_aﬁlggco 1%¥ Kﬁﬁ E;gtr«]!? L? m nogr%&jﬂa@ln%n%g }'bwiter'vﬁgo mL) a%d aladlﬁed
with 1 N HCI to pH 3 and stirred for an additional 30 minutes. The organic layer was
separated and the aqueous layer was extracted with DCM. The combined organic extracts

were washed with water, dried over Na,SQs, filtered and concentrated in vacuo. The crude

product was purified using gradient flash chromatography (SiO,, 50-60 % EtOAc/Hexanes)

+

to afford 3.51 g of the product. Yield 95.0%. MS (ESI(+)) m/z 658.4 (M+Na)".

EXAMPLE 9
Preparation of 17-azetidinylgeldanamycin:
0

l:—IlIH.HCI

DIPEA
1
DCM/MeQOH

NH,

geldanamycin - .
17-azetidinylgeldanamycin

To a 23°C solution of azetidine hydrochloride (751 mg, 8.03 mmol, 2.0 eq.) in 1:]
DCM:Methanol (100 mL) was added Hunig’s base (2.10 mL, 12.04 mmol, 3.0 eq) followed
by geldanamycin (2.25 g, 4.01 mmol, 1.0 eq). After stirring at 23°C for 2 hours, the reaction
mixture was concentrated in vacuo and then re-dissolved in DCM (100 mL). Water (100 mL)
was added and the aqueous layer was acidified to pH 3. The mixture was then stirred for 30
minutes. The organic layer was separated and the aqueous layer was extracted with DCM (3 x
100 mL). The combined organic layers were washed with water (300 mL), dried over
MgSQO;,, filtered and concentrated in vacuo. The crude material was further purified via
recrystallization from Chloroform/Hexane to afford 1.92 g of the pure desired product. Yield
82%. MS (ESI(+)) m/z 586.1 (M+H)".
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00 OONHZ 04 NH2 gel dananycin

17-cycl opr opyl net hyl am nogel dan anycin To a 23C
wagodoaniaed of gel danamycin (3.0 g, 5.35 mol, 1rPOT/E§2007/025317

DCM (54 nL) under argon was added

cycl opropanenet hyl am ne (9.40 nL, 107 mmol, 20 eq).

The reaction mxture was allowed to stir for 2 hours.

The reaction nixture wasEXH&H-Edlenched with water
Prepamagiopiof 15 (ipoxesthyhamipogeldanamyeine to pH 3 and

stirred for gn additional 30 mnutes. dhe organic

| ayer was'® rated and the aqueptsH

extracted w The conbined or

wer e washed, wi tth, hat er, " dri €d over

and concentJ |

purified usi

50- 60% Et OAc/ He es) to afford27g  desired

product. Yield 84. 0% M5 (ESI(+)) mz 622. 4 nvf MtNa) +.
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° 2hgd
Dﬁ%% /@ sﬁma&abm ﬂg&o%m&hm?aydcﬂmna@gﬁ QWD%hMﬂlol I7 5eq.)

in DCM @4HmD) apl MeORHA 2@4111&9@&1@1@;@%%@5911@6 was added Hl?mg 's base
(14. éZ rg.,l: NgY. b@%rﬁ(ﬁg Qlﬂ@ﬂ)’m}(ﬁérnthzoz ﬁuc?rggfhﬁglln}ﬂe' %r&fhlorldeodlssolved

namyci n DCM (1
geldané)mqundﬁaﬁ gaﬂ@}aﬁh nyas!, k) Wemqﬁleénﬁﬁer f(tgrlmg)fqﬂ% I53t 83°C, the

reac n}lxtu \gg%conf%l%alseld glvgczBOe[nhlt?é?\ re/'glgsg{vad F&t{)gyl g?)tOﬁrLL). Water

reactl on m Xture was
(30@/\&1ng3 wa§ 4@d mhJ thanduenci thybi wek acidified to pH 3. The mixture was stirred for

30 minutes. The organic layer was separated and the aqueous layer was extracted with DCM

o
w

(3 x 100 mL). The combined organic layers were washed with water (900 mL), dried over
Na,SOy, filtered and concentrated in vacuo. The crude product was purified using gradient
flash chromatography (SiO,, 30-60% EtOAc/DCM) to afford 3.0 g of the desired product.
Yield 47.4%. MS (ESI(+)) m/z 614.4 (M+Na)".

EXAMPLE 11
Preparation of 17-acetylgeldanamycin:
(o]

i. Na,5,0,

ii. acetic anhydride

geldanamycin 17-acetylgeldanamycin

To a 23°C solution of 17-aminogeldanamycin (5.5 g, 10.08 mmol, 1.0 eq) in EtOAc
(500 mL) was added Na;S,04 (0.1 M, 500 mL). The biphasic mixture was stirred at 23°C
until the reaction mixture went from a deep purple to a pale yellow color (ca 10 min). The
organic layer was separated and the aqueous layer was extracted with EtOAc (3 x 200 mL).
The combined organic extracts were dried over Na,SOy, filtered and concentrated in vacuo.
The residue was then dissolved in CHCl; (72 mL) under an inert atomosphere (N;) and
cooled to 0°C using an ice bath. Acetic anhydride (2.85 mL, 30.2 mmol, 3.0 eq.) was added
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with 1 NHC to pH 3 and stirred for an additional 30

m nutes. The organic |ayer was separated and the
waouwsotx24 ayer was extracted with DCM The conbCTE82007/025317

organi c extracts were washed with water, dried over

Na2SO4, filtered and concentrated in vacuo. The crude

product was purifi

e n radi ent. fl ash
chr omat ogr aphy (rg?gogo %5%5 tgf)g rbglc)/(t% gl)luten% with EtOAc and

conc@hirQEdind:addo. Qh@fcrddb Pradubvgtdissyived th 19&116)1%1 a3 °CEsH stigrdd for 4
mz 658.4 (MNa)+. EXAVPLE 9 Prepar

f. .
daysllmdgrza@t RN ALPQY ed%}paaflfly@f fqr thg oxiga rbofatx%hxgrg@lwn@{%ﬂ}wmone
The c11ud5| g’édg:t QU EEAuribed : by , {6bi@iO ﬂa@cﬂm&pW80” 15:

gel danamycin 17-azeti di nyl gel dan anycjn

3C
DCl‘éath\pMeC&fI) oo iee Al the slesiredrnrodict 753 YRELW 8016%3 Vield 59.19%

MS ) A7-%18%- %\,51 4:1 DCM Met hanol (100 nm.) was added
uni 5) Zbase( Nlla m., 12.04 mmol, 3.0 eq) foll owed

by gel dananycin (2.25 g, 4.01 mmol, 1.0 eq). After

stirring at 23C for 2 hdixamPLEAR reaction m xture was
OratBivaemiahdlbye Bffects vupond daniaistragon oA iossiolug dispensipClprmulation
(17-A@PuseVP)VWat er (100 nL) was added and t he aqueous

| affae cffes oaciraitidazdildbalitp Idf 3n eﬂ'émplmriy)doumumg 7t/h@nin the form of

stirred for 30 anlc
on GopiRt Qe BBt P By BT PSR P Ene o ol fefesesd o =
Poviddndy wakOfvédtiated b doRinpi iragle Qfogﬁrah@ neayieing 1WAG Waslked blood
with water, (300 nL?:1 dried a/‘%f filtered and
Plas%ﬁb@ﬁt"f‘%&”@ﬁ PP Rl OB E PR Rl Rl RUITE  was f ur ¢ her
PUlal fib®d ] HiAR/P VR CRY RS @lspbrsdhi Wik fa@Mutiikias AbRFel%aiRdn and
to afford 1.92 g of the pure desired product. Yie

charggtegzef/goy paiity +yepidyplsobgst levelyppg &mop@@és Q_Q_‘pt@’ft aggle%bed filled
mto é;o%%b?e% a'?l Eﬁzqué&%%% éqeveﬁ%ﬁlﬁ%gkéo BIb&P LA RRted pre-

uor oet am noge ananyci n
dose at 15 minutes, at 30 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, and 24 hours

post dose into tubes containing sodium heparin. Collected blood samples were immediately
placed on wet ice and refrigerated centrifuge for isolation of plasma within 30 min of
collection. Isolated plasma was saved in labeled screw cap freezer vials or eppendorf tubes
and stored frozen (-70°C) until analyzed for plasma 17-AG levels. The design of the study is
as follows. A single group of dogs consisting of 2 males & 2 females was utilized for dosing,

with a week washout in between each dose.

Dose 1 Dose 2 Dose 3 Dose 4
12% 17-AG PVP 12% 17-AG PVP
K30 @15mg/kg, Crystalline 17-AG K30 @15mg/kg,
uncoated HPMC @15mg/kg, uncoated enteric coated
capsule N/A HPMC capsule HPMC capsule

After analysis of 17-AG plasma levels following dosing, there was a significant effect
on exposure due to the dosing of amorphous 17-AG/PVP dispersion. There was >100-fold
increase in both Cmax and AUC levels when dosing amorphous 17-AG/PVP dispersion as
compared to dosing crystalline 17-AG. Plasma levels of 17-AG following dosing of
crystalline material were below quantifiable limits. Dosing of the 17-AG/PVP dispersion in

coated capsules also produced similar increases in exposure but was not as significant as the
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MOH OFri | | I N 04 OHF-,~iNH2 H~0 0 OHO
DPEAOCHO 0 / 2:1 DCM MeCH 40 NH2 NH2
w@edodanaeyci n 17-f 1 uor oet hyl am nogel dananyci n FOT/aSR81025317
sol ution of 2-fluoroethylam ne hydrochloride (7.99 g,
80.25 mmol, 7.5 eq ) in DCI\/I(24O nm.) and I\/b(]—| (120
nmL) under mtrog rms her e s added Hurl1 ase
(14.02 ni, 80. 25Ul erezwsreé{? ergiGes seenyn t eexposure ata due to
sex ?or théJ %r%%te@)fés@d@ nﬂn}hyéjr'ia%ﬂmf @Bée@@ddh&ﬁ@é)&b@%re is most likely due to
anan(}/m n gl 10.70 mmol, 1.0 eq)) was  added.
amWﬁléqCIf§ ffqerﬁwgs Poin-lpfa opseayationti-c1 dosingisshess FHFSIN xt ur e
was concentrated in vacuo and then re-dissolved in DCM
(900 nL). Water (300 nL) was added and the aqueous
| a@;al biasvadlehitityf fesdlts tavpidg valihg are Xpundeinfiguse i 10pegnale) and

far Th I a d d
Figlods 115 Y, S RNt S ¥SltE TPRRART (30 Yow ora
bloaniaJ)abnl‘Enebm embipheds osrgpming Haay%hsi)lma@brmshé@mmarh Tables of PK

wat er (1900, filtered and
data@é?]%@ﬁ’ﬁ‘ﬂ% égd'r% N)lg,glgﬁglgu% bcfeﬁaeecgg?l%duct was purified

usi ng gradient flash chromatography (Si02, 30-60%

Et @néidaiard exeﬁhﬁﬁlﬁydnah&sgofoﬁre}ﬁa{ﬂﬁig@eﬁﬂ tdespeRiondiderhulations using

~ Yield 47.4% ESI (
amoml'@ﬁag%{flmﬂfyem apglogy, e?&!?'eggfw 5%%»&)'&?%&“ B PORICRIG e*]ﬂgfr with
a cg_lgggaﬂabn gnﬂ“%'tor, NR2wARGut Hh QridthiRdtion RGBitbE amMedr pdent, the

crystallization inhibitor used may vary in both type and in amount. Exemplary methods

0
0

include, but are not limited to cryo-grinding (Example 13(a)), spray drying (Example 13(b)),
lyophilization (Example 13(c)) and rotary evaporation (Example 14 through Example 16).
An exemplary DSC pattern that resulted from one technique, i.e., lyophilization utilizing t-
BuOH, is found in Figure 12. Exemplary Exposure data using two different methods of
preparing solid dispersions are fouﬁd in Figure 14a (rotary evaporation) and Figure 14b

(spray-dried) and a Summary Table in Figure 14c.

EXAMPLE 13

Preparation of Amorphous 17-AG:

17-aminogeidanamycin
amorphous

To 17-AG (lg) (Form I Polymorph) was added CH3CN (50 mL) followed by t-BuOH
(100 mL). The mixture was heated at 60°C until 17-AG completely dissolved was then
clarified by filtration through a 0.45 um filter. The solutions were analyzed using polarized

light microscopy to ensure complete dissolution. The filtrate was immersed into a bath of
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NH2 O NH2 gel dananycin 17-acetyl gel dananycin To a 23C
sol ution of 17-am nogel dananycin (5.5 g, 10.08 mmol,

wa @824 n Et OAc (500 nlL) was added Na2S204 POT/LISMN7/025317
500 nmL). The biphasic m xture was stirred at 23C
until the reaction m xture went froma deep purple to
a pale yellow color (ca 10.mn). organi c | ayer

was separated anthd fhen Repnaidiged. I"ﬁV@T re\ﬁ)é@de‘%tw}é’d‘svh"ﬁ(} as a
lighESUARE pbwder. 2RE ambiphousTiieure WAD L AFHMRA IAHofarR¥d i@ hsicroscopy.
wer e dr| ed over Na2SO4, filtered and concentrated in
vacuo. The residue was then dissolved in CHC13 (72
mL) under an inert atorfospHEd3(@2) and cooled to OC
i . ' at .
Crv il i e I er Ak or REOKPREAS g PitpsTon dPrpatsiyn 07
AG R@IPY$A007/ 025317 ring for 3 h, the reaction m xture
was diluted with Et OAc and concentrated in vacuo. The
cr d@e‘\Cﬁ)r(OULg)twavaSOQi¢ds$®l~\2@QfG m hgtidanivogen apB@reund to produce
0
amofiol {3 o pifUE pHIME aBlp BRETAL RORNARGST bl Mamples
werdl ¢teckadUudearporpblelictstatalsy KRPDfamécH’ IbM i socratic fI ash
chromat ography (80: 15: 5 DCM Et QAc: MeOH) to afford
3 5 g of the desired product as a yellow solid. Yield
1% M8 (ESI (+)) szmmmw\)Naw EXAMPLE 12 O al

o A PGB P S pptain 17

AG HIE’/ @6 4@ plus@olpiiny Ip rirohdaiel (RVP) K-30 Pévidome®jenpl ary
conpound, 17-AG in the formof an anorphous
di 9per i ofixwie df7acABnpl(T6 gAY md) yid Bthhgpyl ri90 | prabd ESP/NF grade

aloreerred as . Povi done i nvest i gat ed . )
(5 G bEnhT S8 aN siny bbb Oy kNS TR e R gy singe
portm,lnamanaituﬁéawasomsrea 1223 900unt Shd @1|sidl>|¥ﬂdﬁgof&hé poigher Gagikomplete

sul e dose. A_12% 17- AG PVP (wW w) . di spersion was
(ca %%alén)ut”rA%(ﬁg% PO dPFOR VS GHARY BrPogiRps RS CPUFT 9640 mins (0

provi@ arP U%dqhé’ pufpES hitkite. SREMEAtiAEL YS! 2 héltd 28R RBRAUSmperature, an
content as described, filled 1nto HPMC capsul es and

aliqepssens Pxamincdagingal LMt espaire spmpiigy dissplutisng dke prgsle solution was
thenC® 9%15? %@cﬁ g G- Bg Cmirfl sp]‘g' 'E&J%gt lﬁﬁler atfxe %Qll&lﬂgt %)Zldltlljns, Inlet

ours, our s, hour s .
temproatnis 90p°@sDudgtstempma@1ret 6143&% I‘éx;ﬂm\aﬁﬁﬁ) b, Sendratinm A8Patd provide a

llghtﬁprlp?e(:ta%gﬁo% o9 go%&p ! eﬁi Witafe 1amge§7% Mousp%)a%%? %no alysis via

erated centrifu 1'SO lon O

polapikzatlight m1¢rb$cnp)30~/I$r(ESIOif)) mzﬁaoﬁd3elc(ﬁ\dﬂﬂu0)Tsol ated pl asma
was saved in | abel ed screw cap freezer vials or
eppendorf tubes and stored frozen (-70C) until

anal yzed for pl asma 17- MMMGBG:) The design of the

st udy..i s 0 A S r oup,.qf.dogs. .
Lyopfietid Rt PR aos 5 RibaFp B Fud pifiiiSen Fpgputation 117
AGUOBVRY, wth a vveek washout in between each dose.

A series of amorphous dispersions of varying loads of 17-AG (12%, 15%, 20%, 30%,
40 %, 50% w/w) in Polyvinylpyrrolidone (PVP) K-30 and K-90 Povidone® were prepared
via lyophilization according to the following protocol. A representative DSC pattern is found

in Figure 12.
A mixture of 17-AG (100 mg, 0.18 mmol) in t-BuOH (500 mL) was heated to 50°C
using a heat gun and stirred vigorously. Aliquots were periodically taken and examined via

Page 44 of 80



Dose 1 Dose 2 Dose 3 Dose 4 12% 17- AG PVP 12% 17- AG

PVP K30 @b5ng/ kg, Crystalline 17-AG K30 @b5ng/ kg,
wap@sarads HPMC @b5ng/ kg, uncoated enteric coatBdI/US2007/025317

capsul e NV A HPMC capsul e HPMC capsul e After analysis

of 17-AG plasma | evels follow ng dosing, there was a

significant effect on_exposure due to the dosing_of

anor phous 17- AG !P\itegnigsesogindite dispplpon plscryyp -anI7d\G' After

heatlnd Gk S8 Efol B h?&k*hi&&ﬁﬁp@%s A1k et B MR oflBFétRlgence observed
anor phous 17- AG PVP di s%gr sion as conpared to dosin

undeg pylatiadd lighe nmicrossepy. Pl s e AGespiition é@lirmAd;Z-éévg)ovaSﬁ@v%y added
. . < . Ciale _
o b ORGALap G G581 R USRS 08 mi sccording
the fdlleyieg s¢hedulien Allooatees aipsuried s ratlosd tiveHicwates (3l ar
i ncreases in exposure but was not as significant as

the Pagg, 42 .0 008/ [-US2007/ 025317
,sul e. gﬁ@ﬂ%dwé@%%ﬁégﬁ?g)&g%%ﬁ%ggﬁyﬁ t he exposure
data due to seX "fdr P HENAVASE @S Pested. Any
vari abi| it bser v in the ex s nost likely
due to ‘%?{ r%@é{?ﬂ?@&%‘%‘%@i%?% in-life
observations (t.e.( ) HVHESes Mehesis). Oral
bi oavai | ability results (average values) are found in
Fi gure 4¥4 l‘(?ﬁ‘i‘a?{-é‘ Gid-> ’Fg)g‘f}rﬂéu&ﬁé@(-? Eﬁél e), which
denonstrate th&VPP)&Ein vaer 29848 has very | ow oral
bi oavai |l ability, but anorphous congjound has hi gh
bi oavai P@pilgadt ¥7'A§uﬁﬁeﬁrlygfﬂal§B&Hé¢ Prl)dat a are shown
in Figure 10b &N& (BP g &n witer CP8gmlect i vel y. Fol | owi ng
are exenplary nethods of preparing solid dispersion
f or mul a#0%headus-igs (18fomphio tBu@di(@anarh)ci n anal ogs.
General |y, eackViPdd 8dlinzg)iimmwaten(20femby epar ed ei t her
wth a crystallization inhibitor, or without a
cryst al b0% ddade h7-Ath{1Ris0g) inVBeOH 625 erit), t he
crystal lizati o®ViPh2 Binig)rin waed(2@Bymizary in both type
and in amount. Exenplary nethods include, but are not
The |(\iéxdﬂnt ﬁflutidfg ?\gef@-tgd’ﬂi ﬁﬁiﬁsﬁ@lre.(clE%algﬁﬂ)}ﬁl(iféxﬁ()ﬁ)cl)lps ?g]z()amldb@ﬁgaigf) and
anpl e o ophiljzatig npl e c)) a :
alloyes tarpvely SpR) 16 A{fﬁé??ﬁb'@g%i & HieooBoRs 4R agzn)feﬁj@yzed using
polafBe LK ERhidfo¥cdgPGo Rabr€ COmpRAL difsBRidbh e NS biddTifgice was detected.
technique, i.e., lyophilization utilizing t- BuOH is
All gupseprs Harpsfegiseldo 2 pre-e9Qderb(-40°F) Erpbonhidizeraheld 3 r4gCgio8 hours,

and b S RNEN EaniRE ROFPCQver ME 0@ HD &85 tduling RElighi PAH1&%Borphous
found in Figure 14a (rot agé evaporation) and Figure

solids4bn qpargitativedyicldd) aHH samplgpmiwgry apadsplous nbaspd)uame palatized light
micﬁg@}{ﬁqﬁd;@s ‘))(?E&Q%VH}*IL@ of Anorphous 17-AG 0 HpN OO0

Following Examples 14 through 16 further illustrate the rotary evaporation technique

to prepare solid dispersion formulations utilizing a variety of PVP grades.

Example 14
Rotary Evaporation Protocol: Preparation of Amorphous Solid Dispersion
Formulation [17-AG (12%, 20% and 30% load) and PVP K-30]:
17-AG (12% load, 1.52 g) was added to ethanol (200 proof, 100 mL) and the mixture
was stirred at 45°C for 45 min. In a separate flask PVP K-30 (11.13 g) was added to ethanol
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.OHI I O ~ NH2 17-am nogel dananyci n anor phous To
17-AG (1 g) (Form |1 Pol ynorph) was added CH3CN (50 nlL)

wo odoBoOvREA by t-BuOH (100 ni). The m xture wasPOPES®A7/025317
at 60C until 17-AG conpl etely dissolved was then
clarified by filtration through a 0.45 umfilter. The
sol utions were anal yzed using polarize

m croscopy to erfdlipg selytion %‘?%St’dﬁe§§b1‘%f:(%%15 e

fi lthE av e\ @RSIuliES/as §dddio0he PRa H1@fon HFAARe 43uRing 8310A6h was
2008/ 073424 PCT/ US2007/ 025317 and then |yophilized,

stirrgghptcdd e &l aneaflditipnaln® hptre (monirarpdsugisg 4 micgmoqsuiogk@g for total
disa fife oir lg s@a rﬁ?eoﬂgmg g{)L?S 1eC tio ”K% Weﬂ concentrated and
olarized m crosc VP

pum@ecyonc@r thigdii wgud?n mrolﬂohourPrTélpacmltmgrgl@sS anap asisnabptcdcby 'H-
I Si on For Y/

NM Wégdo & ne Iie31d1rlr%£%8&o %o(nf’tlenc?w bﬁ/n(?rro% gg%]laran ro’%céoé%g} gj)etermme
the ﬁﬁ@d]ltl@é resiiual @haalfindrataesiapl Thy mateyial ead crgsherddb ragpcﬂmér using a
ul verizing for. 30 m nutes ung, were. . ..
morBhaid & de By end i Y Eh e Aoy ST vl (B iy Byt wes
anal%’e@ 'BPNSMIR Bir\eiHagoIPontede Ofhe nititea ik icARhéf agADirahfattEer dried

Sol.id Di spersion Formul ation %%7 AG (20% | oad

| .
undqpdlighy vagpupy for anj adgisenglpliphows “?58\%185%’?&(%‘33]93’ fgr’og‘ggé rpaterial
(11. [ﬂgNdﬁEa@mH 3%0\6/%@&%11(&1?151 gAate‘%ﬂai %s Malyzad gy S NaR| CBROHPLC and

Cgroo gr ade g rrL was added .
DS OTWWnpyfrWoAdeead )acq@rféoglpé%@wemem@dlgg 20°% load of
| [ T u 0 0
17 T g L 1 TR B o RE SRRl SRl Gitor 2 20%
and 3QYorvady arcf@undiGn(Figuye 386. 7 nmol ) was added in portions
over the course of 10 mins to provide an opaque
purple m xture. After stirring for 2 hours at the room
tenperature, an aliquotExssplexanm ned using PLMto

I I ol ut
RSB R, E e e B Byl e Fggerion
Forim@ldtiow [ 1D ACOAA4 10adPin PViPeK-lS]t enperat ure 90 C, QJt| et
rature 64 As t 70% .t .
Qg w&ﬁtadg%fm E%Eﬁh%gﬂ/"b ! g émoqr-]gecgec? Aak.  This

mlxﬂ?é Qﬁsl t@l‘neﬂ@ﬁcaﬁlmrrphﬂuﬁa Bf&&@@ e9RpoaRtal #HOIC ‘dlhcaatmospherlc pressure.
pol ari zed Ijight mcro

ATl o5 BETiESAIPLEECE STR P BT T pzoimzs% phigpistgony to determine
com fgeodﬁs%dtl@ﬂ 00 the MRAMMQUE7-RQJ. | Alnd? 18RG1Sdt @0°d-Qr MUk akd @Bsolution

was complete due to a lack of birefringence observed under polarized light microscopy.
Polyvinylpyrrolidone (PVP) K-15 Povidone® (73 g) was added in a single portion and the
mixture returned to the rototary evaporator and turned at ca 100 rpm and 60°C bath
temperature. After 1 h, the solutions were again analyzed using polarized light microscopy to
ensure complete dissolution. No birefringence was detected. Vacuum was applied and the
EtOH was removed over the course of 30 min resulting in purple foam. The flask was
transferred to the hi-vac and dried overnight. The brittle foam was scraped from the sides
and the crude material was pumped under hi-vac for an additional 36 h. The material was
further crushed with a spatula to facilitate removal from the flask to provide 76 g (92% yield)
of an amorphous dispersion based on polarized light microscopy and XRPD. Representative

dissolution data is found in Figure 38.
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AG in PVP] A series of anorphous dispersions of

varying | oads of 17-AG (12% 15% 20% 30% 40 % 50%
wovewp/o732Pol yvi nyl pyrrol i done (PVP) K-30 and KP@DUS2007/025317

Povi done(r) were prepared via |lyophilization

according to the follow ng protocol. A representative

DSC pattern is found in Figure 12. A mxture of 17-AG

(100 ng, 0.18 mmol) int Example 1500 nl) was heated to

Rota19C EVAPbAfliocd NERto@HN apgepittidnedofvi ARoPpISug. S0 UBIbSersion
were periodically taken and exam ned via Page 44 of

Forigplation 25H8/G0A 340 leapdn YD KoNW025317 to det er mi ne
coRpl a‘?ﬁo‘%%}?dug%gi@fdﬁsi%@rs% 6 Ff S el [1F}€Aé7(1é\ﬁ loAdt BIPVP K-90 was

heatin e di ssol ution was corép ete
prepatgd usiog a Hrecskunsfsirhilared mb%@eE?@élpéﬁbéiapxp@ﬁt thginieP K-30 was used to
0 I
obtaﬁl‘_%Saég?XEﬁ Xgegﬁ\?\% g.gnélﬁl ga 88@%13@1—&8? g‘zseﬁ %r %ljrl)ér%? lfgﬁgm%roscopy,
usingnotant exaporliéh (fcbﬂoS’@ddry K-©0) Elewssght\aevb dissolatiar dz(t@@s $und in
Fi ?; according to the follow ng schedule. Al m xtures
igure PRt ained a ratio of t-BuCH : water (3:1). 12% | oad-
17F£’lﬁv€1ﬁ@ Examgle 1Mist Buabili(youdy a) wawau(&ﬂedsonma)c fiormulations

(20.8 %_l o 17- AG
descm@%i @om in @7&1457@] g%\)a szegrﬁ)ny‘) Wﬂl *bei
17 AG(12 5 ng) in tBuCH (62.5 nl) PVP (50 ng) in
water (20.8 nmL) 30% Il oad- 17-AG (12.5 ng) in tBuCH
(62.5 1) PVP (29 ngy) ifxamplel? (20.8 nl) 40% | oad-
17VA(§?1(5127 6Gng‘6P ﬁlﬁP@FBQI‘G-W?rG subjegigd) to vaypus st@age grjylitjons and the
chen\é@leﬁnd(n%?yﬁcams}abllﬁg%f{ ORH- wlié- é@és@é@ a5 sBE()lﬁédW tinBUEbInts.  The

in water (20 i’ he warm
dispgeions teotad wees: d 2¥hEhAG lar%\fléKﬂé,dl b7 Wy%m V29U A2%ul’sAG in

PVP(I%%(g 2'6‘% ?ﬁﬁ%}:int %‘%P %% aﬂe‘d é )qu /{@ i k’w I¥3(?o?he £8 agg’ Q%ndltlons

If eac he so utions were again ana
testedsivarg RP am’ardnz hldnidltgthT BB %r RECB{BY7 500 Réh 901 ambiept mineidity, and

40 (%Z?’?q (ﬁl-r agg?rgﬂc?wo s&a%nlbty glf 6171% el V\gg’s(sg eCte?s%rement of Sﬁlr[i@ by RP-
HPLICy aplhiphisteil stabiicel oﬁthe-a‘hﬁlﬁpﬁdﬁﬁ d&pheiohs was amésstehehy appearance of

s|.owy ranped tp .23C over .the co f days ..
cryswhgmyﬂ?tﬁ@ﬁp B Pl liEph miassephitL- Mo Sty aliquots for cach
time@ianahd atdry® ymﬁihtdm Nete 5ROP QS eViRy eilmmheyqalmfsgedmmg of
on polarized |lig m croscopy, and >95 % pure

- matqp] @ opED @laéwﬁlg &ﬁw@gﬂaf&d {HERBERTRI At B e controlled stablit

charhberhicA LB LdaCal bl 3l QY RABRAD cgﬂtr&%hﬁa@umghesmm chloride for
prepare solid dispersion formulations utilizin
33%yRH; end; sqsfiupgplogidg ders75% RH). Stability data for T=0 an T 1 month time

point for the dispersions and conditions tested is shown in the table below.
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Exanpl e 14 Rotary Evaporation Protocol: Preparation of

Anor phous Solid Dispersion Fornulation [17-AG (12%
wQoMsand280% | oad) and PVP K-301: 17-AG (12% | padpsSoo5@25317

g) was added to ethanol (200 proof, 100 nL) and the

m xture was stirred at 45C for 45 min. In a separate

flask PVP K-30 (11.13 g) was added to ethanol Page 45

of 80 WD 2008/ 073424 PCT/ US2007/025317 ;ulting

solfutfiop Was stlirrpd at 45C for 15 jmn. The 17-AG

sol|ut|i oB sitasEaddéd| t [t Be] BVP sl on and the

£

ial

reguliti Bed|sofutli @n| viag Esft i 1 86 &ts45 C for an

addi®|i oBdl| 42hques ((]%rtngto@dg@igng a mcroscope,

| ogkd|ngefRir €ot|aF 4appear anct of| crystals). The
homdffeneoys—purptersotiution—was—then concentrated and

punped pndershijgh vac
gl assEnBtYrial [was| an
resi doat gt hanal “cprit
M ¢rgscopy (to [determine
crystlal Eigle gatiesi alg.| Zh

ugfgr 12 chours. The resulting
%zeg by ‘+ NWR (to determne
)| and by Crpss Pol ar

e amount of residual

th
gt egial | was crushed to a

e

powdcer Osi ngféa ED[ t3r %nd% pestd® and dried under
higlvovag_@tmét 4%CR:f rl &0 £a3t§@-&hi ch tinme it was
anal¥izel By SH|NSR for &thahol Tontent. The nateri al
was gy-ushed—agai-n—andfurthet—dred; under hi gh vacuum
f on '“ég gddi tgonak gy hogrssi o result in fi ne gl assy
rec-pglrf@ it ergal o (11%. [Lsg) c@ntaj ning 3% w w of
ethanol. Materilal Wwas |anal yzed by 'H NVR, CPM HPLC
and |DSg. |Thg amgunpt, af ,1/7-AG was adj usted accordingly
to |adhi v corrlesppriling P@o Lgad of 17-AG (ww) and
30%J|0a§ f E7-AE \f@v £ R?r EsegtBlive dissolution
data%fo&‘ﬁmo/é 20% | and gopod 0dds =aPe found in Figure
39.| TBxa e 15 |ROt ary [Evapor ati on Protocol:

Pre@gratign of [Anofphqus [Sol iid Di spersion Formulation

[17-A8 £1% Roady | PV Ke151: 217-AG (10 g) was added
to|EtBHERIL, 299. 84 % & B |ong nepked flask. This

m Xt yre was turjned{at |ca 100|rpmon|fa rototary
evgpqgragor| at 60C and (at npspheric pfessure. Aliquots
werle peEiS;di gal|l & 1 %engancépe%aéﬁg@d via pol ari zed

li ght| ngcdlosBopy & b &gt Br riches ©@vR| et e di ssol ution of
the 3grystAl | Eng B7tAG| Aft & |Puf® Ay at 60C for 2 h,

t he i ssof|ut Fon “was® qoftp] et ¢ due tp a lack of

bi r|&}[ringence opserveq unger [potrariged |i ght

m qrascepy. <Pl yv|nylipgrfef i doge (PVP) K-15

Povi dens@) £73 g) | wag gdded |i nza s| ngle portion and

t he Rtdre rdturhed|to fhe rototary evaporator and
tur Ca 100 rpm and 60C bath enperature. After
1 K, |[th&sYol dtijons were @gai n anal yged using pol arized
g flosgopy to ensgrie conplete dissolution. No

35
(0]
(@]
Q)
—

ghg| mEcd
bi rlet|ri g@gncg was det ect GE Vacuum vas applied and the
Et X\waa FlenBved over the Tourse of |30 mn resulting
i n |urptetfoam| The flask Bwas transferred to the
hi -va& &ng deiegd overnights The briftle foam was
scrlapédsfonst he sides @ @
g 2 £ |, 8
= ) « < o
E I EnENE 5| ux
S v 2 | )
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and the crude material was punped under hi-vac for an

additional 36 h. The material was further crushed
wowaos/04epatul a to facilitate renoval from t hep€T/aSi0t/a@s5317

provide 76 g (92% vyield) of an anorphous dispersion

based on pol arized Iight m croscopy and XRPD.

Representative dissolution data is found in Figure

38. Page 46 of 80 WD 2008/ 073424 PCT/ US2007/ 025317

Exanpl e 16 Rotary Evaporation Protocol: Preparation of

Anmor phous Sol i d Di spersipgampiengul ation 117- AG (12%
Preda?ﬁﬂ)n dfa SD“EﬂfS mlonf}gmrﬁ) EG%O@(D@SP/QWW)?DH sion

formul ati on AG (12% | oad)

pr Epasldtiong rﬂgld&nwmeﬂﬁe&é%mw‘ e&qabwgawgﬁﬂv@ waj added

allylﬁﬁﬁ@gﬁ lrnha?14PM%0K26Qq)/\Q$o&§@éﬂnﬁeﬁhtur@l@ﬁcﬁbrﬁheﬂﬂlt@gérﬁﬁn%sphere The
an anor phous dlffgq rsion based upon polarized

Sturey .vglmsnrmdcq{ GRUB [FMPCTARYE Y] ¢ BRUAT h%\r/@b'élf*&tpvwﬂ? Foltiog g quenched

with %té‘r’ (30086L) Aﬁ%%ﬁﬁ%t@m NH@ 850!t ) tOPHARLR dtifred RIHRAHd hdllitional
ure 38." Follow ng Exanple 17 is a stability study

30 “T“h ihe At ORISR Ve FACTEhE h G0 Bsend db e tied organic layers
wash@@%@n didd (E@@HEB Qﬁleé-éverﬁ%ﬁﬂdﬂll@éd aﬁ@%rﬁ:b’ﬁ%d‘ 218 pufple residue

t abl e bel ow. anpl e Various 17- AG PVP
was dissqb‘equm@metm@% 0B et 66§ and hopianesiis-S dparasgdded and the resulting

mlxtﬁlgr}:gbl%éi W?Caﬁﬁier&h %nd flRephs @lash%@ %ltﬂh‘%ﬁt’&ﬁ@d20§%§lt(g hitfdrd Qfude 17-

each were assessed at specified tinme points
AAG(ISpéreiafesdry gt ddienarpde M@%aﬁm@w%mmfmﬁw (396 agL) heated to
55- 66"6 éor\@ﬂ Iﬂ:pP}{g(@ ) w%ggf‘b\;l’lzl d%g‘i:d 3 f‘on%yg> siﬁl?l‘g T%Q%thZre%s'nqhmtamed
PVP K30, and 30% 17- AG rn PVP K30 he” st or age
at 558G rfoi 10 winsites raad celedusrrgom mmmu@n?hmmtalﬂ ing majgial3gag, collected
and @;&gmﬁgg?&a{%ﬁg"f?r égici’loQ1¥g)t'oeatpftord1 WTAdld ¥ p@ﬂg nceAthg al%%’j I%’“'28 mmol,

ity of 17-AG was assesse

T1%micdduPedemuredty UG mpnityeRB-25SHmE mpadid- %Jﬂ‘iél cal

stability of the anorphous di spersions was assessed by

appeaf-aree (F mek pos addel iPES6RRR €382 ane)apdgbe stlidzmirture yas § melted
usm%‘"h‘é!\tosﬁ\gpbés&l{:né- V\ng' dléﬁwnat)\%s 8fJnhl%:’é?it %yflqu@%la by Cross Polar

i mepoi nt and storage condition were made for every

Mled$¢§p)érS| on by placing - 50ng of nmaterial in open

glass vials. Vials were placed in appropriate

t effpditienalr wlid opppheuwsd dspPHBPDS tC)‘?matS‘H%n‘dgr%A%l“’@f‘F prepared, the

amoiphbils &@Qct@ﬁ@vﬁﬁ 8drRmsdby p§lghi~gd|l S nliQo&OpN il alBWlinfafiYed in the
magnesi um chloride for 33% RH, and sodi um chl ori de

follopviste 789 RH) . Stability data for T=0 and T=1 month time

Comp(gmont for the di g per Sions arnd condifions rested Ip
I TA BRI PolymeNEGHARI e bab@pi Pageoior 80 RABFISV08/ 07 3d2dolution
(BCT/ YS2007/ p25317 A O N C|OUO) | o appearance
95 PEG 1000 melt/fusion
2 PEG 1000 melt/fusion
2 PEG | 6000 | meltfusion stow dissolution,
glassy material
rotary slow dissolution,
3 PVP K-90 evaporation 2 ml glassy material
rotary slow dissolution,
4 PVP K-90 evaporation 2 ml glassy material
S PEG 1000 melt/fusion
. appears amorphous
S PEG 6000 melt/fusion by PLM
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19 corda PL\j/P) p K 5\6 & U HaryN U appears amorphous
) evaporation by PLM
rotary appears amorphous
33 PVP K-30 evaporation by PLM
25 PVPp K-30 | mechanical mix
rotary appears amorphous
30 PVP K-30 evaporation 35 ml by PLM
rotary appears amorphous
13 PvP K-30 evaporation 10 ml by PLM
; rotary appears amorphous
> PvP K-30 gvaporation 10 ml by PLM
i rotary appears amorphous
10 PVP K-30 evaporation 10 ml by PLM
i rotary appears amorphous
20 PvP K-30 evaporation 10 ml by PLM
rotary appears amorphous
25 PvP K-30 evaporation 10 mi by PLM
tar ears amorphous increased
12 PVP | K-30 rowary 100ml | PP p solubility by in-
evaporation by PLM vitro dissolution
Example 19

Preparation of 17-AG Amorphous Solid Dispersion Formulations [17-AG (20% load) in
Various Polymers]
Method for Preparing Dispersions:

17-AG (2 g) was added to EtOH (1L) in a 3L one-necked flask. This mixture was turned

on the rotary evaporator at 60°C, ambient pressure and aggressive turning. An aliquot was taken

and examined for signs of crystallization under the microscope after 1 hour. Polymer (8.2 g) was

added and the mixture was concentrated via rotary evaporation and turned at 60°C for another

hour. An aliquot was taken and examined for signs of crystallization using PLM after the hour.

Vacuum was then applied and the EtOH was removed over the course of 30 minutes to provide a

foam-like material. The material was dried in vacuo over night. The resulting brittle foam was

then scraped from the sides and the material was pumped under high-vacuum for an additional

36 hours. The solid dispersion generated was then ground and sieved (No. 50 sieve) to a particle

size of 300 microns.
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of a Solid D spersion [17-AAG in PEGO00 (5% ww]: To

a solution of geldanamycin (20.0 g, 35.7 mmol, | eq.)

in DCM (750 nL) was added allylamne (53 nL, 714

nol , 20 eq) at roomtenperature and under nitrogen

at nosphere. The slurry was stirred at room

tenperature for 6 hours.pdaspiéesul ting purple solution

was quenched wth water (300 nL) and acidified with

Gengrm Tth(q%QQUmlze}i th @hQHc&r%Q&rﬁ&thB@s@\’lﬁQFm%nd

addi ti onal The agueous phase was extracted

Visug) Phiapiend (Lszm 1}i!L9rO%9ﬁey {REBot sk diGaripdicaiogys yisual signs of
cryst%ﬁ@%te%ﬁ ARt BiFeffind@RceMinder SHoisSsbIRMES [iMHS(Nen examining the solid

tered, and concentrated. The purple residue was
state gijatesig] wrehen diseolyrdein o¥ater( 300 nl) at 60C and hept anes
DSC( 1A %hét)( (V‘@@m@qg@g lcﬁﬂﬁiﬁéahgn 5@§El|a§s' tpaglsm[ﬁ Hﬂb‘éﬁt&@@ﬂ"ggdnct &pparent
Itered, and the solid washed h hept ane (
crystndLe)nd@tberaf f feeh pary Bécragrapha AG fhean 1151*‘@)"%1114 and Bigyrerd, (amorphous
s dissolved in of acetone (306 nlL)
d'Spel-Eg& g%a@%&i ué’g!ﬂJGl{()LC]\)‘\gnd n-heptane (1.2 L) was slowy
XRPE e checly irfdgnates ao siystellipe sighaturgd xt ure was mai ntai ned at
In v:%ci)lgsght%q rﬁ @Ilrgcﬁ% scaoﬁ%ﬁ‘?at&gte Q1 Bﬁm’ﬁbaéfu(ﬁ ?eastwa mg/ml
crystalline materla was c ecte and dried under
(SOded@E/meéﬁHIrSOhours to afford 17- AAG as purple
e 0 ) 0
HNI\'@E an?)eﬁlf g ;gfr%eéé é%ssazéxeggm conﬁl%Zer{?z\\{iztl(?: 1 _lgép?c%% é‘irQHﬁt% am( one that
showstrf Yawas deed el eknREGG000 (382 ng) and the solid mi xture
S The resul ting waxy dispersion
Lc%sAgﬁéaf(%%l é&&w%t@%ﬁgnd by Cross Polar M croscopy.
StabAlityii tA olnmk asthwkd( dﬁonﬁ)hmcﬁsT@r&%Péﬁ) &naboro Rilaphimgpth stability @
mom]TZm?é @J@p@é@%; IIOP&) anor phous character was
con by pol ar i 'zed T g%t m croscopy and are

sunmari zed in the following table. Conposition
Characteristics of Amorphous 17-AG Solid Dispersions in Various Polymers

17-AGin | 17-AGin 17-AG in -17-AG in 17-AG ini.
PVP [ [Eudragit Plasdone HPMCP HPMCAS:
Visual (PLM)- N v \ \ N
solid
Visual — \ N N N N
dissolved in
water
'H NMR N N V V Y
TG-DSC vy N V N V
XRPD (@ 33% N N N N N
load)
Purity 7 y v J J

Preparation of Samples for in-vitro Dissolution: A series of scintillation vials was
used to prepare samples according to the following table, containing 17-AG (20% load) polymer
dispersion (50.0 mg). To each vial was added simulated intestinal fluid (5 mL) and each was

shaken at 37°C. At 5-, 15-, 30-, 60-, 90,- 120-min, 4-hour, 8-hour and overnight time-points,
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| TA Load Pol yner Grade Method Sol vent Physi cal
Di ssolution (% (EtOH) appearance 95 PEG 1000
woredosNfed on 2 PEG 1000 nel t/fusion 2 PEG 600BCT/US2007/025317
mel t/fusion slow dissolution, glass material rotary
2 m slow dissolution, 3 PVP K 90 evaporation gl assy
material 4 PVP K-90 rotary 2 ml sl ow dissol ution,
evaporation glassy material 5 PEG 1000 nelt/fusion 5
PEG 6000 nel t/fusion appears anorphous b PLM Page 49
allqu‘ats (%@O\G@) %@Qﬁ!hozugﬁe%ﬂ]oﬁ’ qgré@?a%ﬁngzﬁ_’l%}gd v11t oP\36P Hé’re%@ filter (0.45

rotary gﬁears armrp ous evaporatl on

m-crmn)sotOth: Y7 &b pear Sheaspipls ovese t'@vdﬂaﬁeéw M@Oéi/armetquusmg uv

meth%yl?orlgoﬁjgo%m@ml"a%@h Th re3fisRYRadf- 3R reoatr@§L¥nr§§|z@h m the following
appears anor phous evaporation by PEM 13 PVP K-3

tables.ot ary 10 nl appears anorphous evaporation by PLM 5

evapor ati on

PVP K-30 rotary 1%moname@rdﬁr.mmwmifs
by PLM 10 PVP K-30 rotary 1

appear s anor phous

evaporattom py PCM 20 PVP K30 Totary,,; appeans :
anor phous  evgRQrabd pn b P_M;g,getP VP ,30 [ ot ary 1&oMdtion
appsanple amor phavigne ey afot@t | owohy Pulpéraibif ¥OAEBEAr Golume
-anor phous i ncre@agd [ 12 (BR)p K¢m@meEY apognid) i on @ m| kpaL)
PLM sol ubility by int vitrojdissolution
17-AG in PVP 50.0 10 2 40.0 0.80 5
17-AG in HPMCP 50.0 10 2 40.0 0.80 5
17-AG in 50.0 10 2 40.0 0.80 5
HPMCAS :
17-AG in Plasdone 50.0 10 2 40.0 0.80 5
S-630
17-AG in Eudragit 50.0 10 2 40.0 0.80 5
L100

The following are data collected from an in vitro dissolution study demonstrating that
supersaturated levels of 17-AG are achieved, relative to equilibrium solubility, when
crystallization inhibitors are used to prepare solid dispersion formulations (resulting in
supersaturated levels of 17-AG when measured by dissolution in vitro). Such formulations can
be prepared utilizing various types of crystallization inhibitors or polymers (other than PVP).
Exemplary crystallization inhibitors utilized are HPMCP, HPMCAS, Plasone S-630 and Eudragit

L100.
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Exanpl e 19 Preparation of 17-AG Anorphous Solid

Di spersion Formulations [17-AG (20% 1| oad) in Various
welogoexsd Met hod for Preparing D spersions: 1FcHGS1087/025317

g) was added to EtOH (1L) in a 3L one-necked fl ask.

This m xture was turned on the rotary evaporator at

60C, anbi ent pressure and aggressive turning. An

al i quot was taken and exam ned for signs of

crystallization under the m croscope after 1 hour.

Pol ymer (8.2 g) waspissdldeflsanidary Besuls Xt ur e was
concentr at ed vi a rotary evaporati on and turned at 60C

or anotr . : t| alsepersitil-aed Mohee@ttation of
Orc, gnc o* 5:51 'g%ﬂ"g tq,ﬁu, g | PLWV-¥G feom ViagiouscRotymer
cadm (‘Ll’éi p pri ? % t QHispasioneimSIR @ V@ fmg/mL)

e courde o nut e§ 0 _provi d a__f oam(&Sapin)

pt eri al . terial was dried in vacuo avsp myinght .

hBVFE &3 t| n br| ttle fodihas thdn scr aped(lbglgym t he

des angthe materiat—was punped ygnder vacuum

oMEMCBJdi t bonal | 36 houpss The salid di's g;gﬁ“

enEsztseo was then ground and sieved (No. 50 ¢ e) to

Apdidaslie size pf 300 mi crons. Pgge 50 ofp B0 dhL
008h873424 BT/ Us2007/ o?@é‘!w Exarpl e 20 Genena

ehht-gues—BtH+zet—to—Charactertzg—Arorphous
hilesdoar 5 Vhgual | Pol ari gpegs Li ght M cr oscopﬂﬁzg L
hed#3¢" 1") indicates no visual sidns of cr{Sf%)’ I|ne
atEg@g.jaQ,It and no bjrefringence under| cross pplghi
gRtiehen eX@ni nj ng the é’@‘fi d stdte materi glooRy V\,hen

9 ccnl vad. . in wat NS hoele (0 1"\ radienat o
* Fol

\Jll\f\/f\ \ } T ||ul \/U.l. \ore )
TR | o o 'br'uﬁlsgrusbg'% ransition tenperature (Tg),

no apparent crystal endotherm Exenplary m crographs
arﬁl §ROYWSHOQVSFtthIH‘ @nr%%:?s%ﬁutngh Qk’”l? A‘HS d(sﬁ&gf)lpshﬂg& using the above
ersion visualized under PLM. D check
VarIQUﬁdllyetaHle@Oﬂoﬂ*Ub%DSQ al li ne signatur e I n vi t ro
Di ssolution: A check indicates a supersaturated |evel
of Amprph@isodispersionsaeen Iy, maql?gwsfwg othgpesldmmamyo ppelagy as well. To
simifsi1p HemohMR ¢t cgipKuddsJother! Mlh CALRS BendREGokHMhe addition of a

consistent with the expect ed structure and one that
crystghiggiion<dsbibiiass Exaiantle 3 bglomt is an icyiro dissohiion studyidemprsirating that

supe?sggt@t&ucro'ntzéﬁtrat%r@mf fgtd){nanﬁ)/cﬁlhﬁﬁl%g@c&hgé*ch(evéd )’vhen a cryétalhzatlon

I ndi cat es above RT, >1 nonth stabili X
inhilitepa @déiml)éq atsubséanﬁylll@wph@ggoIliahdés,pgrgl@@pfyrmulatlon ich may also

resul%'ﬁ?%v@tﬁ lﬁ&&ﬁoﬁa.léﬂﬁ% ROQUS fk IhRa8R 17 A B SREMSInASion can be
in Various Polyners 17-AGin 17-AGin 17-AGin 17- AG

prepprad WHLiZAG VaﬁloweeIMMgnntanﬁipa% dbaeculpanmogiprtizsd asg Sebgnzy!-AG,
17- ﬂﬁ(PJyeNDyT-Aé, V- cglclgprgpy]methyl AG, 17-acetyl-AG, 17-azetidinyl-G, 11-acetyl-17-AG and 11-

ox0-17-AG. The results of each analog are summarized in the below tables in Example 21.

qozammO*mA:”<**

Example 21

Preparation of Amorphous Solid Dispersion Formulations using Various Geldanamycin
Analogs [17-AG (12% load) plus PVP]:
A mixture of a geldanamycin compound and solvent is heated and stirred vigorously.

Aliquots are periodically taken and examined via polarized light microscopy to determine
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solid Visual - J JJJJ dissolved in water "H NWVR J
JJJJ TGDSCJJJJJ XRPD (@33%J JJJJ |load)
wa 200807324 Purity Preparation of Sanples for POFUE100025317
Di ssolution: A series of scintillation vials was used
to prepare sanples according to the follow ng table,
containing 17-AG (20% | oad) polyner dispersion (50.0
ng). To each vial was added sinulated intestinal fluid
(5 nm.) and each was shaken at 37C. At 5-, 15-, 30-,
comﬁgte ’dlsgguﬂonlgfqhérbl'}staﬁhb%EearlaB DN ¢ t@ﬂ@ﬁ(ﬂutﬂiﬂt the crystallization
time-poin ge of 80. WO 2008/ 073424
mhlhnerrrsegz@nwd@ésetf? SOIéthnq?j'éﬁ gixuge s sfi[red yigorgugly with heat, and aliquots
are ék@\pﬁ‘fﬂisbﬁﬂm\{h%r Ba dhidcoPdo fdnbdre 18Rl Déteadlﬁé?)'ll}»(ﬂﬁ QfTYth€REmponents.
filter (0.45 mcron) into l\/b(}lgg The sanpl es
Alterpatively, ferorder| afadeitiom capel shapesdise ‘?aééhw YARET iR userhap B Ga-solvent,

e.g., R coRfpbitld @rad&erans %rﬁé ﬁ%&e@ rgolumeom@ be@,ﬁlepéndqa@ BoprépiateSatio or
are sunmmari zed in f ol OWIn Di ssol ution

comlgiggioniofenrenSetlip d‘SP’%fF'W?e‘Vefe ﬁ%@f&r@?w dregrived ahavem
Sol ution Sanple weight 1 n) Cone dispersion Pol yner
vol u”@ha(d@nsh@af AR pRbas ST D6 %ﬂ%)Gelﬂnaﬁ@cinﬂMP aYogs

50.0 10 2 40.0 0.80 5°17-AG in 10 274
0805 [I7-AG[in 50.0 1072 407070. 80 HPMCAS 17-AG 1. ,
in Plasddie 5018 10 2 40.QopropP| Y- S 650 17- AGH- n oxo- | 17-
Eudr agi t bsgwb flgoroey: 0f 1QheB1-5 %C By Tﬁié’t“f'l}‘m 0 E@ arﬁ- AG
dat a col|I"®Ft ed 4% om an jaGvitro ssol 4Fi on st d? AG
vdearoond rat i ng [that  supe¥saturat€ed | evéls of 1¥-AG are v
vagdi-eved,y rel ative to equilibriumsolubility, |when |V V
solubility
'H NMR v v v N v v v N
DSC-T, N y vV \l V y N v
DSC N v v v v v v v
crystallinity
Purity V N \ N Vv v v v

Using a procedure similar to Example 20, a series of scintillation vials was prepared
according to the table below, except that analogs of 17-AG (12% load) plus PVP K-30 (83.3 mg)
were used accordingly.

Dissolution Experiment Setup

T T e i P T Solution)
Sample mount | Conc | dispersion 'PVP (%) | volume
' (ng) (mg) | (mg/mL) | (mg) | (mL) .
17-AG 83.3 10 2 73 1.47 5
17-benzyl-AG 83.3 10 2 73 1.47 5
17-fluoroethyl-AG 83.3 10 2 73 1.47 5
17- 83.3 10 2 73 1.47 5
cyclopropylmethyl-
AG
17-acetyl-AG 83.3 10 2 73 1.47 5
17-azetidinyl-G 833 10 2 73 1.47 5
11-acetyl-17-AG 83.3 10 2 73 1.47 5
11-0x0-17-AG 83.3 10 2 73 1.47 5

Summarized below are the results from an in-vitro dissolution study for dispersions

containing amorphous material made using a wide variety of ansamycin compound analogs. The
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crystallization inhibitors are used to prepare solid
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can_bEaSEREGed whbn a cry8id) Lizatioh i HhlOmGH ()
| addeld-aayly A et ant i ally abi88hous soliddl-Sd@melnlden)
Lormil At S whieh_pay alsB3hosul't i h i nproodl TR
Fmvmﬁ%“5V8§V%ﬁVhrwpf "@ seen for the anal og 17- AG
or n can t
P e 08 P RPN PP e o

subsfhﬁt-ldl)lermwdrplﬁﬁs sollc?disbexenood’omyﬂat;@ﬁ‘@ that have been “spiked” with various
amo %¥Clr04? rllcljlpcy ITFerl (0 OA]@ 67"/ac1 a %"’/ with 0% _as comparator)
‘i"?s JRRimy i 7% 18 - el

aze acetyl - 0XO0-
demdieate edered spremipnmamh kmaddsogf EHi-8Gs uAMang Fedousrantduetsbef] gystalline

mateng] l ﬁle 'ymoEr)él';Jl nE & sp%}sionlszxoq'npil-Engffects the stability of the corresponding
supersaturated solution. Increasing amounts of crystalline material present in the supersaturated
solutions increases the rate of 17-AG nucleation and precipitation. The in vitro experimental
dissolution protocol of each spiked formulation is summarized in the tables below. A
representative DSC of 20% 17-AG in PVP-K30 is found in Figure 16. Additional data
illustrating various amounts of Spiking with Form I are found in Figures 16, 17, 18, 19, 20, 21,
22 and 23. Spiking with Forms II and III results in similar findings. As shown in these Figures,
there is a measurable difference between the formulations containing “0%” crystalline material,

and the formulations spiked with 1% crystalline material, demonstrating that the formulation

designated “0%” contains less than 1% crystalline material.
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To a scintillation vial containing the prepared spiked solid dispersions, (prepared
according to the schedule in the table below) was added simulated intestinal fluid (5 mL); the
vials were then shaken at 37°C. At 5-, 15-, 30-, 60-, 90,-
time-points, aliquots (300 uL) of each sample were drawn and filtered via a polypropylene filter

(0.45 micron) into MeOH (750 uL). The samples were then diluted in MeOH and tested using

120-min, 4-hour, 8-hour and overnight

UV method for solution concentration. The results are summarized in the following table.
Additionally, Figure 44(B) and Figure 44(C) show a visual difference between a non-
spiked dispersion and a dispersion spiked with 0.01% crystalline material, demonstrating that the

non-spiked dispersion contains less than 0.01% crystalline material.

Spiking Experiment Dissolution Study-Sample Preparation
Dispersion | Sample - C PVP from | PVP add Total o Solution
. onc . . . Yo
Sample weight amount (mg/mL) dispersion | back (mg) | material PVP volume
(mg) (mg) (mg) ' (mg) (mL)
0% Spiked 50.0 10 2 40 0 50.0 0.80 5
0.01% 50.0 10 2 40 0 50.0 0.80 5
Spiked
0.1% Spiked 50.0 10 2 40 0 50.0 0.80 5
1% Spiked 48.1 10 2 38.1 1.9 50.0 0.80 5
10% Spiked 357 10 2 25.7 14.3 50.0 0.80 5
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m(mg) mnL (nmg) 17-AG 83.3 10 2 73 1.47 5
17-benzyl -AG 83.3 10 2 73 1.47 5 17-fluoroethyl -
w@32008/01322 73 1.47 5 17- 83.3 10 2 73 1.47 5 PCT/US2007/025317

cycl opropyl nethyl AG 17-acetyl-AG 83.3 10 2 73 1.47 5

17-azetidinyl-G 83.3 10 2 73 1.47 5 11-acetyl-17-AG

83.3 10 2 73 1.47 5 11-0x0-17-AG 83.3 10 2 73 1.47 5

Summari zed bel ow are the results froman in-vitro

di ssol ution study for dispersions containing

anor phous material nmade Eginide 23 W de variety of
Conf056ReRa% RATIGUNHA BTV P Dispersih SdnadFoseFofths:80 VWO

2008/ 073424 PCT/USZOO7/025£17 dat a dennnstrate t hat

supedemensirate dhat| thy sprirabfof ghe, Eplqags (Ao PT Ao 17-AG plus PVP

dlspccfgff)‘ﬂ%c]éJ FEQ§1bl%atgbI@l§ an@%ﬂs@&e\%re Th8e 8f S @hytbRpbsRioRfektifieRE from a
armr%gous | spersi ons of the series of ansanyci n

20%d A ks ngwatx@grspp&hlqh\ypvgmmc;dzqtﬁgxqegc{egr :}nd slow release rates as
meas%}/e%%%ﬁt/ltgrﬂl§s§luf19rpn/gs duldh Fcblgd*{flﬁng]{ﬁe d@ﬂhﬂﬁ)ﬂ@m Gh @xﬁﬂﬁle 98 below,
unnar¥ Results Supersaturated ~ Eq. Solubility of
of solidtdogeelopmmebhi-N&t amerpius dinersions favf MOYidaAanesgr pbryreting the
degrgi' §fp§d’p8}s£}[hsdtlblp oﬁldﬁ:s?@(/e(?’Y'pA@%m Hodeli FR-vinl] nThe]-Zon?@smon of the
00x) 17-benzyl-AG 0.015 O
tablemﬁpa;(sple@@)desc:[lbcqi Inthe Bélpwwgim 0.040 0. 234 rTg/ m  (5x)

Dos NSGYCio i‘-(ﬂ_ml lllyl AG 00340 Gﬁéﬁmﬂ&’ldgn (2X)

3511 -cu,ctyl —AG 018501568 g mt——="5x —I7-azetidinyt=

cap 18140 7 ce;]pg]e g/ {hook Sk 1p1lads Wlexotal'y éb_poﬁ:@oron[,sﬁzeQ l:l-lﬁ\ZC capsule

50RO T—(2X) 1 1[OX0- 17-AG 0. 330 0. 395 mg/mf (k) *
capfil d 1 Negease riabet bys 18199 LN lotab) dvhiity-5i0h DPI, ditd YHPMC capsule

Exanpl ¢ ZZ Del QWoGe/panSbr At @ pLial driedl DT, @ BkR618K 0.5%
Tab®0! Ut | QRSleDl  17nhiangRmeteahethaldcompresishst antial |y

anor phous sol T d sdisspetSIPrsd3 PUP Bthyadric0 DI, I (A Explame 0 5men
TablesDi kedtablat t h \alidgadi®m stearate, hard compression

95.5% 20% IP1-493 PVP spray dried DPI,, 4% Explotab, 0.5% magnesium

Tablet 3 tablet stearate, soft compression
95.5 % 20% IPI-493 PVP spray dried DPI, 4% Explotab, 0.5% magnesium
Tablet 4 tablet stearate, hard compression

Rate of release and level of dissolved 17-AG was measured by dissolving the tested tablet
or capsule in 500ml SIF pH 6.8 and stirred in a dissolution apparatus (Paddle speed 150 RPM,
37°C) until completely dissolved. Aliquots of the tablet/capsule-SIF solution were removed at
15, 30, 90, 120, 180, & 240 minute timepoints. Sample aliquots were filtered (0.45 uM PVDF),
diluted in SIF/MeOH and measured in triplicate on UV spectrometer.

The dissolution profile of 17-AG from the different tablets and capsules is shown in the
graph in Figure 24. As demonstrated in the results, it is possible to produce tablets and capsules

with different in-vitro release rates (immediate, extended, & slow).

Example 24
Effect of Crystallization Inhibitors on Supersaturation
Crystallization inhibitors such as PVP (polyvinylpyrrolidone, Povidone) can improve the

solubility of compounds by preventing crystallization. The effect of PVP on the amount of
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2. S‘VcP‘&PS%S’O/R/\bY/e) Hdsj@@ul\ﬁdnm mjstlcmﬁwmtﬁnd 17 GA&@nW#rﬁﬁlqrts@f 0.1, 0.5,
r I
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data SR&%M&G? H_}&}lefgéi{dciﬁg‘g&%. Substanti al l y amor phous
terra no visrble crystalline material and no
b| refringence under cross polarized light with dry
mat eri al  duwchmgpuef il MA@ SelobilinRefultpfaverage Salmesle Anount
of 17-AG added Total material % of Figure dispersion

() {mo Iggsgﬁ%tsa" rferyReflbred Aot mAm&rrgﬁhram 0%

Spi k N0, CEqui ntl ,
opi D BEVE cﬁplmnw!@;wc C"%ﬁ‘%‘s‘é’?&eép 1

0.5 5P0. 0 0 1 44(D 1% Spi ked 495.0 5.0 500.0 1 4¢ﬂ(E)
10% Spd%ed¥VBi50_0 50 0 5000110 Th a scirfPllation
vial chA¥aR¥Wng t he nrprQaQQ§8 spi kpd sol | -8 spersions,
(pr epat-8% P¥Rcordi g to &M8Sschedhle in the table
bel ow) 2.5%sP¥Bded sinul at®e8iint estjnal flui-d (5 ml);
the V5.0%sPVBre thén shak@d2at 37C. At 5-0915-, 30,
60-, 90,- 120-min, 4-hour, 8-hour and overni ght

As shown above, PVP improves the levels of solvated 17-AG. The equilibrium solubility

of crystalline 17-AG increases almost 3-fold from 0.0041 mg/ml in SIF pH 6.8 with 0% PVP to
0.0112 mg/ml in SIF pH 6.8 with 5% PVP. In addition, the degree of supersaturation of 17-AG
increases almost 2-fold from 0.5 mg/ml at 0% PVP to 0.9 mg/ml at 5% PVP.
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time-points, aliquots (300 uL) of each sanple were

drawn and filtered via a polypropylene filter (0.45
worz@som24é nto MeOH (750 uL). The sanpl es wer e PEEBENS2007/025317

diluted in MeCH and tested using UV nethod for

sol ution concentration. The results are summarized in

the following table. Additionally, Figure 44(B) and

Figure 44(C) show a visual difference between a non-

spi ked di spersion and a dispersion spiked with 0.01%
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Page of” 80 WD 2008/ 073424 PCT/ US2007/ 025317
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precipiyiRe ogfiat w@m@m Représentgiive data aragilosngn Higdredpsul es
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20% 17- AG plus PVP K30 dpgpgfisben which have
CompATESH &¥if viv ExpOISHin Mglesﬂ(@élof 21 RSPVP Hi§rRrsichs

nmeasured by in-vitro dissolution. As such, controllin
t hEhed¢féests| Qft yasying serapouns Igada RYPesrade 459 Reflicle sige il 7-4G + PVP

dlspgg&% anrml&t'alﬂag"l Qsma(/&h?éﬂ& 99 &Qﬁ%%&g‘@d&g@ Yhd measuring 17-AG

provi de a neans_of” control the “degree
levels inplelpachitleamgrat yariays tioe @gmrs\feldovwg AGnglR @hal e«w@e dp$$- vi vo.
Thf"heC Rﬂggﬁi ti’pIQGoi Wdlsﬁ@géﬁtéer@%de ‘%Qﬁl%ilng r8fafy evaporation and
descri bed I'n [ ow n bl e. Dose Nane Form
chargimigers for perity, 12 sdtwgs%wslmv @ér@wm’om@%eﬂo&memrm@s
PVP rotary evaporation DPlI, size 4 HPMC capsule 50 ng
capsul e capsule 100% 20% 1Pl -493 PVP rotary
evapolanibon |, size 2 HPMC caB¥HIGsade79 504 20%
Pl - f930p)P spir ay drK¥d DRI | 20% #2381 ot ab| 050K p| et
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Each 17-AG + PVP dispersion was filled into HPMC capsules and dosed into dogs at a
level of 15mg/kg. Blood was collected pre-dose, 15, 30 minutes, 1, 2, 4, 8, and 24 hours post
dose into tubes containing sodium heparin. Collected blood samples were immediately placed
on wet ice and refrigerated centrifuge for isolation of plasma within 30 min of collection.
Isolated plasma was saved in labeled screw cap freezer vials or eppendorf tubes and stored
frozen (-70°C) until analyzed for plasma 17-AG levels. The design of the study is as follows. 2

groups of dogs were utilized for dosing, 2 males & 2 females per group, with a week washout in
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95.5% 20% | PI -493 PVP spray dried DPl,, 4% Expl ot ab,
wO2880maghesi um Tabl et 3 tablet stearate, sofPCT/US2007/025317
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nmeasured by ad 17- AG O stock sol utions
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reﬂe§t‘ﬂ4gu\t/dn@ﬂ§ p&rQOEALMsNE V% 1 ATV andlPYP K230 %e BuRPnPRiBure 40a, and
. This resulted in solutions with final 17-AG
accomﬁrtyermwatm%héat%fab@ in Figyr&40b.1 ¢ 2 ng/m respectively

for each of the SIF pH 6.8 PVP sol utions. Sol utions

were stirred in a di ssotyg,h?@z@ppar atus (Paddl e speed

150RPM 37C), and aliquots of each sol ution were
In vive Fovetire af Varousgral 89’“"1‘200“52’4@7 Adpin Bgeleddegsni nut e

t ' mﬁ‘e fai H?&ailalla%ﬂﬂpbﬁvaallobgfé%ﬁam &f fhi LbBp&hd (16- Aé@widanestlgated
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by nmkmwagmr@ld‘ﬁﬁl@lé%tlonﬂé%gplég bpagla dqgs and measuring 17-AG levels in blood

plasma at various time points following a single oral dose. In addition, the effect of PVP on

enhancing exposure was investigated by its addition to many of the tested formulations.
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data are found in Figure 25 and Figure 26. Summary of
17-AG Sol ubility Results (average values) SIF pH 6.8
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exerrﬁgazy gl]otb 0? hﬁ ey fnﬁ &@ nlﬁl 1%)(§ PEH db fSI/ef) Sof ?@Qen' 80, 50%
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oliveAnlyinMé$.i abi ity observed in the exposure i S nost
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contailir?mg sodium heparin. Collected blood samples were immediately placed on wet ice and
refrigerated centrifuge for isolation of plasma within 30 min of collection. Isolated plasma was
saved in labeled screw cap freezer vials or eppendorf tubes and stored frozen (-70°C) until
analyzed for plasma 17-AG levels. The design of the study is as follows. Two groups of dogs,

each group consisting of 3 females were utilized for dosing, with a week washout in between

each dose.
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demonstrating the ability of PVP to enhance 17-AG solubility and stabilize supersaturated
solutions of 17-AG. Method of manufacture does not appear to have an effect since the exposure
from dosing either solvent evaporated or spray dried 20% 17-AG/PVP amorphous dispersion is
the same. Also consistent with the results from the 17-AG/PVP dispersions are the in-vivo
results from dosing solid dispersions of 17-AG with other crystallization inhibitors, HPMC-AS
and Eudragit L100. The improved bioavailability of 17-AG from these formulations as
compared to dosing crystalline 17-AG demonstrates the utility of utilizing crystallization
inhibitors in amorphous dispersion with geldanamycin analogs.

For the liquid (solution, emulsion) formulations, there was a significant exposure for all
of the formulations dosed. Inclusion of PVP in the formulation did not appear to have the same

significant effect in the solution doses as it did in the solid dose exposure results. This could be
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2mg/ M 17-AG in 2% Tween-80, 5% DMSO in 36 SW
solution 50 2ng/m 17-AGin 2% Tween-80, 5% DMSO, 10%
WEURSIM4SWFI  sol ution 50 37 2ng/m 17- AG i n OPATYSHBLBY25317
5% DVBO in - SWI solution 50 2ng/mM 17-AGin 0.17%
SLS, 5% DVBO, 10% PVP in SWFl solution 50 - 2ng/ m
17-AG in 10% PGHS, 2.5% DMBO, 5% Tween-80, 50% olive
oil in NS emulsion 50 - 2ng/m 17-AG in 10% PGHS, 2.5%
DVSO, 5% Tween-80, 5% PVP, 50%olive oil in NS
due ®MHY fabQRarafl of thb 3¥uddirsAferd Ed AS RLATY lo@xy@)ﬂ@én@{lﬂl&ﬂ2mg/ml) and

anmor phous di spersion in dispersion capsule 50 -

smali yely (231 agiq had gged Pla»tsww@ylapo%ﬁ ¢oaﬁstam!yr*ﬁﬁ'bif@osure results for
all of R REIBLP Bose N WHLIARE %Eﬂﬂatcl@pﬁﬁllseb feadil ablorB&a before PVP could
nano- suspensi on in Tween-80 crystalli'ne solid in
demensypie fs P@htYSQStﬂb'iz%tws%@'%ano suspension in 2%
Tweann8s ens;b%&’\{gm%ﬁénabh 'f&ﬁ)uﬁa%hsd tHer »wssma%f A8 ne@surable

2% 17- AG suspenS|on in 1% - Car boxymét ul ose c
vl 4 loimagopns silbrerti s vty ) g pligion BNGFIOEBY RO
P)Stétgl?g-n reELﬁ:t-gl d%g%gz{qug’a?lﬂ'my td @(ﬁe qlﬂlﬁﬁ lelliilr{kea wide range of oral
vat é anor phous forns” of G were made as
formplaévaO usny vw@drw o r\@d dn blhf'emalrwq m0@| likigbyr dugriiyaa Heal specific
oo f
dlffege%‘r:%%gﬂngfe&@%/{vdﬁgni(l %-;Hog g?srﬁgést %ﬁ&?%r%{uerrgéa WﬁﬁHlﬁse(ﬁ’the exposure
data doyrspeshiendases ase fdved detd Fizgrepe. diefirenges dsyspecigdgntthedplle below. A
[
sum Bl P I RSB S PREOES LIS SOUREH LR ot
of 40nmg/mM 17- AG i n DVBO and dllutlng 1: 20 to achi eve
the final concentration of 2mg/ M. Al solutions were
clear and purple in color wthout any evidence of
preci pitate. The suspension in carboxymnet hyl cel | ul ose
was made by levigating crystalline 17-AG wth
glycerol in a nortar and pestle foll owed by
honogeni zation in the 1% carboxynethyl cell ul ose
solution in a high speed honogeni zer for 10 m nutes.
Honogeneity of the suspension was checked by
m croscopy. Figure 46(A) is an exenplary photo of a
suspensi on of 17-AG in 1% carboxynet hyl cel | ul ose.
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The enul sions were made by making a 4ng/m sol ution of

17-AG in either 10% PGHS/
solution | to |

hi gh speed honogeni zer for

2.

15 m nut es.

5% DVMBQ 5% Tween-80 or
wWESHSNH234390 DMSQ' 5% Tween- 80/ 5% PVP,
with olive oil

of the enul sion was perforned by m croscopy. Figure

10%

conbi ni ngPCTES2007/025317
followed by mxing in a
Confirmation

46(B) is an exenplary photo of an emul sion of 17-AG
in 10% PGHS, 2.5% DVBO, 5% Tween-80, 50% olive oil,
in NS, Thé nanosuspensi on ngde by Vi g N Figure
cryst abdmiulRiodDoRG by hi gh W&Rﬁ‘i '3"‘) Cf g@iﬁ'}m% No.
(M crofluidics Corp, Mde I 5’ ® M nut eBeference
2p%imdmm4<80rotd\zba\raporq_namti cle size (lqgso Q-A00; AN Was4,
dispeswasured by |laser light d ffractl on (l\/a ver rp
20% NBsE e PYPXSP s@0diked didgersiadosed - X or|mul‘at | &#9-0hiad 3@&it! 3| east 14b
17-AQ chgulfise playsecal st abi ity @N.Er gdghNEenppdir@t ur €N.Bl opd
17-AGasstalohd «eRMRed pre- dose, 15,C.BE. miGEes,BIQ P, CAN.Eanfl 8
ost-dose into tubep ntlaiji ng godi bmhgpar | n30a and
17A%§W§acgate S(b‘fae@acst%sﬁnl es vvere'i mredi at el v pl aced on wet 30¢c
17-A6 &6 ﬁa@gatcE?JaEe'Wlﬂt ed cenfrifugd fioy |s@hat| onaeb 30b and
__p__am 30 min of cpllectilon lsolated plasm 30c
Amorffiotis 1')5§Merqadtd§e| abel ed screw cap [frigezeroaybal s 1994.4 31§1and
eppendorf tubes and stored frozgn (-7pC) until ¢
Amo@n@.lsw_ﬁd o pl asma 17- AG | envel §. 1The| desisgh af9atzhe 3'3b]i“d
studvis as follows Two—Br-otps—ef—deas aheh L
o YRIA i O oYy S, \,.A\.all !_.jl UUJ
2me/h s"%t"lsﬁé’ P§f Toge PMF&I &% wbr eraut i || ized| bomo.odbsianag, wi t h 32
O] hetweent—each-{dose—Page—H2of —80TWO
007/ 025317 Group Al@6Gup BABrdudy 133
4 T T aryrevaporatTon—Study 2 I7-AG
NSS cf 0se o gj- P‘\f&%}' PVP KBO |Stily| #087- AG2ER4GAc| 34
PIVEE & 20% PORSOBEDMSBY0 171 AG PV K30, [spray| dried
lo%ﬁwgy\]sfgoghwera on 17-AG Ft O&t SolVate J-%lki’vi’ 2B7fdy |6 35
2mg/ATPL RO IS, Tlcch®0, 54 B0kO0%e| U ganiic PG EL OH + DI_VE
SWFBRlubd on  Study 7 Anor phoys 17- AG %48 PJIE%3gan|3 8'6 36
2my/MEAEAGH 2% BVEn30] 52 boso, St udy, 8 |PEG HB bé i
10% Nokini SOVHI goldtiaen 80 sol uti o 1YSSt udg)' DIé%?' +9FJ\?F§ 37
2mg/BDI WAG @D, NONSLSO St @ MIEIB N 30 i, PVP spl Jts%gg Stydy 10
SWFPAplugon ¢ mc SLS solution O ?Errul si on udy| 11 oli c
2mg/mi F-8BLHB OH 7RSS oo IMSSh O EW' sii %14 + M58 St Ujjibolz _
10% PYRANSIWEASH M- AS di spersjon Study 13!20% 17- AG
2me/EL e AQ it | VREHS 2 § BN .
5% Tween-g%@SO%ohveonl in NS emulsion 13 0.9 1011 2923
2mg/ml 17-AG in 10% PGHS, 2.5% DMSO,
5% Tween-80, 5% PVP, 50% olive oil in NS 1.6 0.5 765 2394
emulsion
12% 17-AG HPMC-AS rotary evaporation 119 5 2133 6901
dispersion )
1?% 17.-AG Eudragit L.100 rotary evaporation 16 05 765 2394
dispersion
2% 17-AG nano-suspension in 2% Tween-§0 C.N.E. 0.25 5.27 C.N.E.
2% 17-AG nano-suspension in 2% Tween-80, }
10% PVP C.NE. | 050 8.50 C.N.E.
2% 17-AG suspension in 1%
Carboxymethylcellulose CNE. |CNE. | BLQ C.N.E.

CNE=cannot estimate.
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Study 14 Nano suspension Study 15 Nano suspension +
PVP For the solid fornul ati ons, PVP does not appear to
wendvanca2exposure for the physical mxes of PCT/US2007/025317
crystalline 17-AG and PVP to a | evel where 17-AG can
be detected. However, there was |ow exposure after
dosing the Et OAc Sol vate of 17-AG and significant
exposure after dosing anorphous 17- AG or anor phous
di spersions of 17-AG Moreover, the inclusion of PVP
t ORdIRGSR EQINPK 87 iIANGRPRRAN B AlPad AREIONS FbfceSXRASUEBWh in a
profiles of the Et OAc Sol vate and _anorphous 17- AG
mousehiegogrephunede]. sRepsrsgntativeratagie feundhis Higprg #f ppel Figure 48.
di ssol ution experinents denonstrating the ability of
PVP to enhance 17-AG solubility and stabilize
supersaturated sol uti onBx3pPl¢27 AG Met hod of
In-vﬁﬁ@ﬂ‘fc 8. 4@es not appear to have an effect since
the exposure from dosing either solvent evaporated or ]
s pirayjvakffieady 90ObE-A G-vaas/dPwPnsigise Hi corslugtingp 2 sneyse kepograplpstudies
U e S R T G A
dobi thgyfissoitidy, Hil $er spmosralbselllmen@negr e4! lbtetvdrich contains L858R
At htiegle _ :
and P! AalioRih BOrRT AL Bfin (0 Map @ A 0l qid o
micef vogrerireritaisittat0 x ¢eaeghiods cells. Mosing goremynpedpftérimplamtedcslls
¢ e i . .
reacfiSTRORDES, Tha] b bl ohl o b GG HUTE Bl LA} b oy
withaplikle §20% PGHSt 56 DM §Qi TH% BE), and drme/kgrand | @mg/keg 17-AG in vehicle.
| atd, , . L ORLE L8 I
Anel JRl S P DR BuclBE 1 AR E TR RE R S BOB i DALl
compavedhtalvehicle treatedlamoels dppemstrating difisaey pfdosivgig-AG in a xenograph
signifi f [ i1on doses as it did in
tum(%rr'fg)%glo%eﬁg%g'g?g&g%ggg?dea?gé%w@i This could be Page
63Inghe $OoNIBNRIPOE ] FPIURAadPEFAIBROB 2L D) AB3W Tich chngainsg mhfant form
[ 0f th lut | t: :
or e ER KpHIZN s ATS0 B L 2 BRI B REE GeRinpepied with 10
10e6vit] G3reel(s2 Proking camoheinad aferdohpfanted icellsl reasherbt 100myn3. Thasing was by
consi stently. hi gh .exp retr I feo 0
oral G T ind ARARERES Sy BT P s AP yigisy fom, so% P
and §(aglkd, VSabkerdnd dO®es/bg ¢7-RVPincehick. Adendnsiigr ai286 mpgimum
bi |.i to stabilize t ol utio For ' .
redufity h s SR o Rl s R b B HRRRR G dnimels
demostratrasifiaby of ddsimgdl7-Af inl¥xedGerapl fuowi mgdd dspendgnt @perharan
HSP%tlh or %/]vi.thout the crystallization inhibitor PVP. In
4" PPIf%e results demonstrate the ability to dose
17-AG utilizing a wide range of oral fornulations.
Any variability gbserved in the ex ne. i
I g\eye”&%’g”{'e&‘t‘%‘ﬁgﬁé‘id hefsiL i ploRucE IPREMIBuick IREL | 1
observations (i.e. dosing issues, enesis). Exenplary
graphs of the exposure data for specific doses are
found in the Figure No. References as specified in the
table below. A summary of the oral bioavailability
results (average values) is found in the follow ng
tabl e: Page 64 of 80 WD 2008/ 073424 PCT/ US2007/ 025317
AUC | NF Figure
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Hal f Trmax Cmax Fornul ation/ Dose Life (h) (h) (ng/m)
(ng*hr/m) No. Reference 20% 17-AG + PVP K30 rotary
weeaporaeion 1.5 1.8 1176.2 3153.0 | 4a di sperBCDOSR0%625317
17-AG + PVP K30 spray dried dispersion 1.2 1.7 1450.0
3011.3 14b 17-AG crystalline + lactose CNE. C N E
BLQ C.N.E. 17-AG crystalline + PVP CNE. C N E BLQ
C.N.E. 17-AG Ethyl acetate solvate + lactose 2.7 0.7
98.1 239.0 30a and 30c 17-AG Ethyl acetate solvate +
we di¥R:3.2 1.0 124.4 322.2 30b and 30c Anor phous 17-AG +
[actose 1.5 1.0 942.3 1854.4 3l1la and 31lc Anorphous
1. 17A mharmapspytical compositiqn gammisfigge; benzgquippng fgsamycen compound such
that %IEBA Mhe Ldmpank s %ﬂf@ere&%r/ﬁl o%{é br352n %/ 1604 QUb_]CCt the
37.1 32 EtOH solution 2ng/m 17-AG in 85%
comnwpon Qe)avrrS@anpumé@ompMMuﬁflcsest toRclTiry &y UEd wemﬁﬁmve of at
Ieast]raO %rfm?@?{%r%%'d b%r(?o%g?lé amsél'ny% nlco%np%Ql% i3 n3181974D§1A%:‘4
sol ution - + 20%PGHS, 5% DVBSO, 1.5
761 3 2512. 8 10% PVP |n NS solution 35 2nmg/m 17- AG
2. | nﬂ%%’ol-i%ﬁﬁorggcco / I:%Iéfﬁgm'nnl Jvhéreq tfle }r%g%na;er%%-axrﬁe %Gat least 500
SWFI utron 2ny r% 17-AG in 2% Tween- 80, 5% DM5
nghimb 0.6 871.3 2116.6 10% PVP in SWF sol ution 37
2mg/ M 17-AGin 0.17% SLS, 5% DMsOin 1.2 1.0 2362
6090 - SWFI solution 2ng/mM 17-AGin 0.17% SLS, 5%
3. DNVB@ compasitionactqi@iz3aetim 210 ¢vFhe areayer the|cutvednat least 1000
ng-h(?rﬁg/m 17-AG in 10% PGHS, 2.5% DVsO, 1.3 0.9 1011 2923

% Tween-80, 50%olive oil in NS emulsion
4. The composition according to claim 3 wherein the area under the curve is at least 5000
ng-hr/ml.
5. The composition according to claim 4 wherein the area under the curve is at least 10,000
ng-hr/ml.
6. The composition according to claim 5 wherein the area under the curve is at least 15,000
ng-hr/ml.
7. The composition according to claim 1, wherein the compound is present in substantially

amorphous form.

8. The composition according to claim 1 wherein the compound is 17-AG.
9. The composition according to claim 1 wherein the compound is 17-AAG.
10. A composition comprising 17-AG administered orally at a dose of at least I mg/kg to a

subject characterized in that an area under the curve of at least 100 ng-hr/ml is achieved.
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2mg/ M 17-AG in 10% PGHS, 2.5% DVMSO, 5% Tween-80, 5%
PVP, 50% olive oil in NS 1.6 0.5 765 2394 - enul sion
WA 20BA07342G HPMC- AS rotary evaporation 1.19 2 2BGBUSH02025317

- dispersion 12% 17- AG Eudragit L100 rotary
evaporation 1.6 0.5 765 2394 - dispersion 2% 17- AG
nano- suspension in 2% Tween-80 C N.E. 0.25 5.27 CNE
- 2% 17- AG nano-suspension in 2% Tween-80, C N.E 0.50
8.50 CNE 10%PVP 2% 17- AG suspension in 1% C. N. E

1. C Nc&np&h@n@o“pﬁsmg 1 CAnED xR red Ged 1yl @ 96se(@lERANINGhg/kg to a
esti mat e. e 65 of 80 WD 2008/ 073424

subm@h/a@s?wﬂ/'o gamzareg g\ depiRf A VERLATRRE 199 nghy/ppd israghigged.
that 17-AG as a solution reduces tunor growth in a
nouse xeno raph nodel . Representatlve data are fou

i T quResion astardmegir daimg |0 Wisaihe 122 . %H%lstereg orally at a

dose%f‘ﬁliogap}fh fkfg 1d dboi 00 Mg vo ef ficacy of 17-AG was
ennnstrated by conductlng in 2 nouse xenograph

studies wutilizing nouse xenograph tunor nodel s, of
13. ¢ Tf@nqon]fppgp@] ?%Oﬂéwéﬂd@r‘fﬂ ldMﬁrq:thgd? AAﬁthﬁédrfninfsgetred orally at a

dox%ﬁg@mtlH%Q%QQa@mppmyﬁg@kl cell lung cancer cell Iline
whi ch contains L858R "and T790M nutations in EGFR, a

client protein for HSP90 was utilized. 5-6 week old

14. NufNUco 1B o%ﬁoﬂ‘@&c%rd:ﬁ%){oaaﬁlﬁldlmaeﬂa(}hé( 13086 i Mﬁmfé%'&ally at a

Dosi ng comrenced er inplanted cells reache
dose of gpwhBmathgde ApuhddmBkeor al gavage and the dosi ng
schedul e was every other day wth vehicle (20% PGHS,
5% DMBO, 75% NS), and 75ng/ kg, and 100 17-AG in
15. veHecdomposifign aqcoring tﬁglalmééwflffﬂﬂ“ the 05 ng@u&@ﬁirawsrqﬁed orally at a

d %VQR{ Wit SERB/KD the dosing arns as conpared
*to vg 9*H{éﬁ?eated aglnals denonstrating efficacy of

d03|ng 17-AG in a xenograph tunor nodel dependent

BaP a@éokﬁﬁg toocl:lﬁﬂnellmwh!:x@m e l$%@nsdacﬁﬁ1HgbéredH>rally at a

1650 ﬁu§adenocarC|nona cel ['i ne which contains a
do%ﬁuamwtSﬁQﬂmﬁOdﬁmEéFRg@Bel E746 A750) was utilized. 5-6
week old Nu/Nu mce were inplanted with 10 x 10e6 H

1650 cells. Dosing comenced after inplanted cells
17. r eBuheepotionagordiiesiorripimad Wierein thel 1 7ghdkEde admipisased orally at a

' ry day with vehicle (15% PVP,
m”e%&?ﬁﬁgiﬁﬁggggB%$¥@§g%§%5%ng/Kg, 75my/ kg, ang 10%ng/kg
17-AG in vehicle. After dosing, -62% maxi mm

18.  The composition according to claim 10 wherein the 17-AG is administered orally at a

dose of about 10 mg/kg to about 20 mg/kg.

19. The composition according to claim 11 wherein the 17-AAG is administered orally at a

dose of about 10 mg/kg to about 20 mg/kg.

20. The composition according to claim 10 wherein the 17-AG is administered orally at a

dose of about 15 mg/kg.

21. The composition according to claim 11 wherein the 17-AAG is administered orally at a

dose of about 15 mg/kg.
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reduction in tunor volunme was seen in the dosing arns
as conpared to vehicle treated aninmals denonstrating
wetdosoaay4 of dosing 17-AG in a xenograph tunorP@DUS2007/025317

dependent upon on an HSP90 client protein. Oher
enbodi nents i ncluded herein are provided in the
follow ng clains. Page 66 of 80 WO 2008/ 073424
PCT/ US2007/ 025317 W Caim 1. A pharmaceutica
conmposition conprising a benzoqui none ansamycin

22. COPROMMbSHER actdidihg WHehilnhe, GABRRAUGEY ibenRAdithéieShiamdin is a
orally at a dose of 15 ng/kg to a subject, the

Cm“mﬁﬁ®6é®ﬂvﬁﬁldelivers an armount of compound sufficient
to achi eve an area unggr §he curve of at [|east 100
nghr/m, wherein said entoqui none ansamyci n conpound
is not 17-DMAG 2. TRfe gonposiQion according to claim
| wherein the area undet Meis at |east 500
nghr/m . 3. The conpo gtoclaim?2
wherein the area under ™4 YS at | east 1000
nghr/m . 4. The conposi t)ieMebleordi ng to claim3
wherein the area under the Mevg i £at east 5000
nghr/m . 5. The conpo&iti ¢orging to claim4
wherei n the area under Wae cur%e%is at | east 10, 000
nghr/m . 6. The conposition accoHdiRg to claim5
wherein the area under the qurve is at |east 15,000
ng-hr/m . 7. The conposition according to claiml1,

or a plienaevrieheacseptpdesadt thereqdr esent in substantially

whm?ﬂorphous form 8. The conposition according to claim

Wwherein the conpound is 17-AG 9. Jhe %onpositiop
R' isdt:cORYI-B’ NERDIRD), MNRIBEDRT, ANERC(OAR G NR I G OV RAKR),

i g A 3i t ONRE (-S| j Qi J
Oc R R SR T R, P OF R o EbhyPRlely
eachchfaRacindr Rz édlepanderibrt isahl, atled alkehet, alkenybueyetoalityl, agycloalkenyl,
t g ' [ e £ 0 10y \ 1Rl 2
rerer B s B 637 b B D 1 G ROGH AR ol R or
and Rbtaken ©ietber MWithAAGnEdgEmiostkick theyrasd banded repreders@ of 8amembered
.| east 1.0/ : ' a ri '
opiiogFRESurFue Sty (PP pElB AL FelchRiblslele0R 68 0. N 5
and BBchi eved. 12. The conposition according to claim 10
. Wher.ei he 17-AG | S. 1 Ni.S orally at a dose of
P‘“%B%ﬁ?”@”ﬁﬁ?ﬁbo°8”%08ﬁ$99353n%$i§9Q13. The conposition
R* isdttctkytliakenyt, or arhlkyn 11 wherein the 17-AAG is
R offY0 AL SLERES, 05 Al len RgciBP BT sBREU 1 MO/ Ko to
R’ is hydrogen alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocycloaklyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, or -[(C(R'O)z)p]-R”;

each of R® and R’ independently for each occurrence is H, alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkenyl, heterocycloaklyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or -[(C(R'O)z)p]-R”; or R®
and R’ taken together represent a 3-8 membered optionally substituted heterocyclic ring which
contains 1-3 heteroatoms selected from O, N, S, and P;

R'® for each occurrence independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,

heterocycloaklyl, aryl, aralkyl, heteroaryl, or heteroaralkyl; and
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14. The conposition according to claim 10 wherein the
17-AG is adm nistered orally at a dose of about 5
worguok@g734e4 about 50 ng/ kg. 15. The conpositi on BCTUSTTORS317

toclaiml 1 wherein the 17-AAG is adm nistered orally

at a dose of about 5 ng/kg to about 50 ng/kg. 16. The
conposition according to claim 10 wherein the 17-AGis
adm nistered orally at a dose of about 5 ng/kg to

about 25 ng/kg. 17. The conposition according to claim

R" fdrlead&dcBirbhct MRicpofdOAG it B, adibalkyl bel,edietanll | Hétetdcydlyl,

gdosg of abaut 5 o/ kg,t0 a 5] sk, 8. 1 he 8
R N R eI S eERLIORS TR domtiney-opopg
-oc@orhi-ebenatt, WL YREL-Oop(0p0RE, -Cflomiow0%R’,m/ kg to
aboyt 20 ng/ kg. 19. The conposition according to claim
-COOP(RAMBehahide 198 CI¥7- AAG i's administered orally at a
dose of about 10 ng/ kg to about 20 ng/kg. 20. The
conposition according to ¢claim 10 wherein the 17-AGis
23. adPierfoapesiien SFYFing (¢lai 29388 ®  about 15 ng/ kg. 21.
R' isTOR® . COMRPEHL 0P B @665 fon@y;t 0 claim 11 wherein the
17-AAG i s adm nj stered oral ll% at a dosg of about, 15
each 1 /R¢ and iy jadapandsptinés orlsulpaikens £ (BET IR o790 53R taken
togetRer witR&h& AR ttd WhikCHey At 8ordded GEgbsthila 3k endmbredabglionally
benzoqui none ansamycin is_a_  conpound of fornula 1:
subsifuied hgggrocyqlic ping which copteynp L derepatarnescleird fiom Q. NS, and P
p indBPAUERGAYL dabifbdMrratce &8, alk e, sal t thereof; wherein; R
,.1S H -“ORB, -SRB -N(RB)(R9), -N(RB)C(O R,
RUis.Hy R8) C(O) OR9, - N(RB) C(O)N(R8) (R9), -0OC(O) R8,
R’ and®(dr LRBH; o0 LAd88aken (HPRRB a bofd?( O 20R8, CN or a
, . carbonyl noi e]Fy; eEch of R2 and R3 independently is H,
R"isdiyispeen ofl-KEMRy2pBRkynyl , cycl oal kyl, cycl oal kenyl ,
each RERELAE X iRREdMEnt1yarY 1 oARALKYR? kGt l%g&ﬁéryrle resent a 3-8 membered
_het eroaral k% , -ogo CH3 or -[(C(R10) )P{-Fg 1, or. R2
optiogplly Repstituted heterpgralisamevwhieh eanéaing t-? dgeipatamnsyisieetsd fray O, N, S,
and ®F € bonded represent a 3 - 8 nmenbered optionally
o Substituted heterocyclic ring which contains 1-3
R™ fheqaeh oevapise sedependedthris Bl N, S,

R'! for each occurrence independently is H, -N(Rs)(R9) or halide.

24, The composition according to claim 23, wherein R'is OH, R* is H, and R® and R® taken

together form a bond.

25.  The composition according to claim 24, wherein the compound is selected from the group

consisting of’
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and P; p independently for each occurrence is 0, 1, 2,

3, 4, 5, or 6; R4 is H alkyl, akenyl, or aralkyl; R5
war@sRa424 e each H or R5 and R6 taken toget hePCT/U8200A025317

bond; R7 is hydrogen al kyl, al kenyl, alkynyl,

cycl oal kyl, cycl oal kenyl, heterocycl oaklyl, aryl,

aral kyl, heteroaryl, heteroaral kyl, or

-[ (C(R10) 2) p] -R"; each of R8 and RO independently for

each occurrence is H, aIkyI al kenyl , al kynyl ,

cycl oal kyl , cycl oal kenyl oheterocycloaklyl ar%l,

heteroaryl,\gg ere.ralkyl, or

41 K
Z X ((RID) 29p] -R'; R8 Ro Mt ak !
7RI 20l R B aken togernt

rep V8 nenber ed-optiaya €esubstit ut Me
he{ er iclring whichl{_cg t &l nsll1-3 heterohto
Mge| @ onqo N, ®e and P: RLO flor eachedcCourrence

i ndep&g is H alkyl) Y.~ al kynyl ,

CYS Qal k cycloalken gcycl oakl yl
aral ki aryl, or al Kyl ; and b@ge 0
80 WB 2008/ 424 PCT/USZ@D?/OZS RL 1 for Mach 0~
occurrence i nd¥Bendently is H, cycl™4, kyl, aryl, NH,
heteroaryl, heterocyclyl, -ORB, -SRB, -NR8)( ,
- N( - N(R8) C((O\ORY, - N(RB) C(O) N( RBH R9
Czl O‘i(O) ORB, o. gR8,0 - O5( O)FZLRBY)KK
ORS, - 80 2R8, Q) NCRB)MeR9) , hal | Me
CN. 2 osition ac--rdﬂng|to claim 22,
WheRel ORB OO CH3, Ory a cargon
each of ) Rieard |ndepen»GMWéMaDs H, al kyl
or -[( -R11; or taken to
W t hH@ gerpt o wHPChY y~@ar ep bonded Ho%p o)

3-8 memger ed apt{onal |y mdibstitot€d heterocyméic ri
whi ch cont ai ns 1-NH,het er oat ons sel ercmzed fromO, N, S, NH,
and P; p |ndependenfly for each occurrence |s 0, 1 or
2; 4 i H, R5 and areceach H or R5 ang R6 taken

to forma bond; hydr ogen

-[(C(R R 1; each and R9 i nd

are H d%9 t ak MP epr esen

nenb ik al Iy substot utled |etech cloc

wh'€h to q 3 h¥¢er cted ftom@Q, :
and P and

-ntIy |svH N(R8) (R9)

or haljde”™ 24y TRe conposistTon a di ng t0 i 22?
wherei MR is© R4 is M and §§4§rd R6 taken ©
together forma B8hd. 25. The conposttion according W,
claim 24, wherein the conmpound is selected fromthe

group
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26.  The composition according to claim 22, wherein the compound is present in substantially
amorphous form.
27.  The composition of claim 26, wherein the compound is 17-AG.
28.  The composition of claim 26, wherein the compound is 17-AAG.
29.  The composition according to claim I, wherein the composition further comprises a
crystallization inhibitor.
30.  The composition according to claim 29, wherein the crystallization inhibitor is selected

from polyvinylpyrrolidone; crospovidone; gums; cellulose derivatives, including hydroxypropyl

methylcellulose, hydroxypropyl methylcellulose phthalate, hydroxypropyl cellulose, ethyl
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H2ZNI1 | OH2NIT | OHONO HHOOOH 0 OOQOAc O
O OO0O~004 4 040 NH2, NH2 NH2, HO O~ NO IO NO
WoR20807344 1 OHO H,OH OO0 OO0 O 04 NH2, orP@®¥RS2086025317
The conposition according to claim 22, wherein the
conpound is present in substantially anorphous form
27. The conposition of claim 26, wherein the conpound
is 17-AG  28. The conposition of claim26, wherein
the conpound is 17-AAG 29. The conposition according
cellufoSe, ChydirdRykthy MOYRII & sbBmC ABOSelhgn LlIbRET cakAIPT daBdSymethy!
a crystallization inhibitor. 30. The conpositiagn
cellulgess Andli 199U cabaxymesty] calelpss: MexFE: @F3FEt d1oMOz AN gppolymers of
viny12aR D1 dn@T mixturé€ hiRedo@d cydiddRiiRg! yerdemy.! Rygr6mEdONihalate; sugars;
crospovi done; guns; cellul ose derivatives, |ncludin%
polytleie kaphelsppelyethdensy elyesli prlyslylers ghsypydeyyptearate; polyethylene
i beRtywn® SR rihttJea! inJ1V&lES c | @%®atives; SLS;
°X'dé§§tﬁ§?§ f’%agyew 72 of 80 S S Y OB SfRatives; SL:
TweengEidrpgis @nd eppehtigptipas thgeefe| | ul ose, sodi um car boxynet hyl
cel l ul ose, cal cium carboxynethyl cellul ose, and
sodi um car boxynet hyl cel |l ul ose; dextran; acaci a; hono-
31. ankheccopwbsitient accerdingvto rpjdim 36 whereiaribe pivellicaipntinkibigstis selected

from %ﬁgg&g%hgﬁ?}?ﬁ 0 dl%!d%ﬁgp%g#g?fgﬁﬁg@luo@é e phthal ate;

ydri c ;" pol yet hyl ene gl ycol;
pol yet hyl ene gl ycol - hydr oxyst ear at e; pol yet hyl ene
32.  The composition according to claim 31, wherein the polyvinylpyrrolidone is selected

from homo- and co-polymers of polyvinylpyrrolidone; and homo- and co-polymers of N-

vinylpyrrolidone.

33.  The composition according to claim 30, wherein the cellulose derivative is selected from
hydroxypropyl methylcellulose, hydroxypropyl methylcellulose phthalate, hydroxypropyl
cellulose, ethyl cellulose, hydroxyethylcellulose, sodium carboxymethyl cellulose, calcium

carboxymethyl cellulose and sodium carboxymethyl cellulose.

34.  The composition according to claim 22, wherein the crystallization inhibitor is present in
an amount sufficient to substantially inhibit transformation of the substantially amorphous

compound to a crystalline form of the compound.
35.  The composition according to claim 22, wherein the crystallization inhibitor is present in
an amount of at least about 5%, 10% 15%, or 25% (w/w), based on the total weight of the

composition.

36. The composition according to claim 35, wherein the amount is at least about 5% (w/w),

based on the total weight of the composition.
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oxi des; pol yoxyet hyl ene derivatives; polyvinyl
al cohol ; propyl ene glycol derivatives; SLS, Tween;
weeasagi4se4 and conbi nations thereof. 31. The PCT/US2007/025317
conposition according to claim 30, wherein the
crystallization inhibitor is selected from
pol yvi nyl pyrrol i done or hydroxypropyl nethylcellul ose.
32. The conposition according to claim 31, wherein the
pol yvi nyl pyrrolidone is selected from hono- and
37. COTRQUMPBiforCicchting b BXIPYS, FiteteHPIRE amaitd i ANTst ARG 10% (w/w),
co-polynmers of N V|nylpyrroI|done 33. The
base@@hﬁgytzgl,v@fghae%tb? ERPRPSHSNC| ai m 30, wherein the
cellul ose derivative is selected from hydroxypropyl
met hyl cel | u | ose, hydroxy ropyl methyl cellul ose .
38. phifissompesititnasegdsidppim géYheEﬂ”bEE'é amgpHy$ atdeast oy (W/w),
baseéﬂa{,d{hewgawgh@@%thywﬁ&os.tf%ﬁdl um car boxymet hyl cel | ul ose,
cal cium carboxynet hyl cellul ose and sodi um
carboxynet hyl cellul ose. 34. The conposition according
39. LOpgl c%hﬂb%n H&ERL N LRk, 9 YHertidl ihé @lnb @i id AhéRi Ab%[n 5% (wiw),
present an anotint suffi'cient to substantially
bwﬁ¢ﬂmﬂﬁﬂmﬂﬂﬁaﬁ%ﬁ%¢ﬁQWFMﬁ“@ﬂ the substantially anorphous
conmpound to a crystalline formof the conpound. 35.
The conposition according to claim22, wherein the
40. crihet edmrositien epcording bt £loim j1s Whetsirethe dompositionaifodiversd using a
|nméﬁm ﬁ ngﬁbout 5% 10% 15% or 25% (w w), based on the
wel ght of the conposition. 36. The conmposi tion
accordlng to claim 35, wherein the anount is at | east
abgut 5% d
bﬂ%o%oﬁ]ﬁ’o%ﬁlé%%gre&r%%&l%@Oh(g\}\%hgl%%lg%g ;’?@d‘{%mar gfspérfs]i%n contains the
Commim¢w$@8@vm®8®smmm“3?mOWWQWUmeos|t|on according to
claim 35, wherein the anount is at |east about 10%
(Ww, based on the total weight of the conposition.
42. 38TheT¢wlpostm"osqcprdmg tacdomdt Ingvhersinctheimpl@lar disparaipm rasplgs from:
@ nHFRo b (5 el BB o e o R o ek et processes
or (Neroeobliemgracipieiiei.m 35, wherein the anount is at |east
about 25% (w w), based on the total weight of the
conposition. 40. The conposition according to claim1,
. WhBlreeéampobigor eeqpoling lcoelains 42eieyan ek wsit pepcasses are selected from
high n]elltec%rl{éf%r J:e%?eg r?(i ﬁglt corﬂgea] (?cegs WOSI tion according to
erern |sperS|on contains the
conpound |s present in substantlally anor phous form
The n
heeccu Sgcé:Er)lIgIP tgﬁégagrﬁﬁ ) %rgnljn Qlkeaﬂ()'l.%eﬂlgﬁrﬁ@gﬁg %ensb;elat%d from
ly0phiktatllos,l rotary e(vaporamllnt smameﬁmd spdy-dgyomgzent nodi fi ed
fusion (e) solvent processes; or (f) non-solvent
Cc tlon di ' .
iR SRl e o B CSTIRE R e TR b6 & iBaron
mhlbltor.

46.  The composition according to claim 45, wherein the composition contains at least about

25% by weight of the crystallization inhibitor.
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hi gh nelt-congeal processes and nelt-congea
processes. 44. The conposition according to claim42,
wob@seriize he sol vent processes are sel ected frpoT/US2007/025317
| yophi lization, rotary evaporation, spray coating and
spray-drying. 45. A conposition conprising 17-AG and
at | east about 10% by wei ght of a crystallization
inhibitor. 46. The conposition according to claim 45,
wherein the conposition contains at | east about 25%
47. byrh\é@blgbésnw‘n abERdifig YSdldil 4isZ@hdrein thedohipbsien cdnadrd at kamhbout
. WO 2008/ 073424 PCT/%SZOO7/025317 47. The
50/"%%'@@%“%%%"&’6@8%@‘ PY°%Cl ai m 45, wherein the
conposition contains at | east about 50% by wei ght of

48. t hﬁe%ﬁ%ﬁ&ﬁtdn'a@@r&ﬂ@ td dMIinbist Rhereift8he cbifpoSiAEMPESMAiis@n least about
to claim45 mhereln t he conposition

75% EbWF‘&PHS‘%ﬁ”Y%aAQ%a“a‘bB‘bt bitor7506 by wei ght of t he
crystallization inhibitor. 49. The conposition
49, ACHRI APt BtRUiAY bolaidiuB! Rhdteih MR Gy¥AkiAkibh AlbioNs PVP.
inhibitor is PVP. ~50. The conposition accordlng to
claim45, wherein the 17-AG s substantia
50. arfdesh@agsitionsgcordng o Aimi 43 Mherainthptods 'Wbﬁt@t'aéé amorphous.
Subst antial |l y anorphous 17- AAG 53. A pol ynor ph Form |
51. OfsubdadMiPemephanamaGi n, substantially free of other
solid forims thereof. 54. The pol ynorph according to
claim53 wherein it has at | east one characteristic
s2. XRERuaRBAY aRBhAGLSd.AhQm those al about 6.2, 8.5, 13 6
.9 degrees 2-theta. 55. The pol ynorph accordi ng
to cIa|n154 wherein it has at |east one characteristic
X C h Qghﬂtlaﬁ $nee Bt Biherl i forms
53 arI?g Bglg&g%e%?ggs&gqta}cﬁng?gk?%@%‘%| n%t ion let h at | east
therephhe ot her peak sel ected fromthose at about 6.2, 8.5,
13.6, 15.9, 16.9, 22.4, 23.4, 26.3, 30.6, 31.7, 35.1
and 36.1 degrees 2-theta. 56. The pol ynor ph accordi ng
54. t olhsl poilym@ph edrardieg or¢laimds3 whemiatit has ¥aleass Qps ehaFciesisfiq XRPD
Fp@5§ P teigure 2. 57.
peak%\éILCt nor p O%F%ra?ﬁ&t%aofp Sggjtgﬁn{dﬂlg geld g#]glrtrym n,
substantlally free of other solid forms thereof
55. Th@ep&lmplphccavb@g i elgfme & whereim i hasapideast AnG ?haﬁ%fée“é‘t‘c XRPD
peak sﬁ@&gd B0& tg @5@%@( 6. §t9 & IX%Pan 1@@3&@%@4 @@I{e@agm cBlenatlon with at
least Pn¢ ht@crwealpg@)@tevlecrqgf thg@ qy\ga@@gg/ @)73]@2@; 159,169, 22.4, 2?4 26. 3 30.6,
3L7:ﬁ7@H§§§9?@%@é§ﬂ@mm59 The pol ynorph according to
rein 1t has at |east one characterlstlc
XRPD peak selected fromthose at about 12.5, 15
56. 20THe, pop2nodplaasdordmzo deigr Seehapcteriggdan it ébmtﬁgﬁnt@Hy all peaks in

its XRPD pattern shown in Figure 2.

57. A polymorph Form II of 17-amino-geldanamycin, substantially free of other solid forms
thereof.
58.  The polymorph according to claim 57 wherein it has at least one characteristic XRPD

peak selected from those at about 12.5, 15.1, 20.7, 22.4 and 25.0 degrees 2-theta.
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with at | east one other peak selected fromthose at
about 9.5, 10.1, 12.5, 15.1, 16.1, 16.8, 19.8, 20.7,
wWQ@2008/07824 4, 25.1, 25.8, 29.5 and 30.5 degr eesPRFURBNA025317

60. The pol ynorph according to claimb59 characterized

in that it has substantially all peaks in its XRPD
pattern shown in Figure 5. 61. A polynorph FormlIl of
17-am no- gel dananyci n, substantially free of other

solid forms thereof. 62. The pol ynorph according to

59. Clﬁterﬂo% B&bﬂndgt tor@'ﬁmagS veash iPRS Qh@dsﬁ@ﬁ@éﬂa%cteﬁlstlc XRPD
k' selected fromthose at about . 1.0 and

XRPD a
peak adiscctbagn dhose 2R 2.5, 63,1 A 28dI pgs BifedeEo-Hietign campinaton
with & l%bsmogezot“@eﬂegk Qelé&em Most AMou0NS, @IANAGE ¢4, I1 SFG 1% 16 8 19.8,

sel ected fromthose at about '18.3, .
20. 7,2M.53223Iég!r5ee%5&,2t9t§e€tnd 3048 desnebi Hlef2on wi th at Ieast one
ot her peak selected fromthose at about 8.4, 9.3,
10.9, 11.6, 13.6, 13.9, 15.7, 16.3, 17.1, 18.3, 18.6, .
60. 19Tt@ polymogph 2gording ajclaim $Fchgractegzed in gt p hasywbstagially all peaks in
. r 45 The pol ynorph according to claim
s ngg Etge?ré%tote‘}}ﬁgeogu?nst hat it has substantially all
peaks in its XRPD pattern shown in Figure 6. 65. An
et I '
61 ¢ i PP ofin 8 of Bl ek fao R . I SADAREL o plid orms
theredhe sol vate accordl ng to claim65 wherein it has at
| east one-characteristic XRPD peak selected from
those at about 8.2, 15.9 and 22.3 degrees 2-theta. 67.
62. Thﬁwesmlwmreh agooti rgcltion €1 ahare®6it Wereateleast one Rpsactgristic XRPD
h hkStdC cted from
pesk siadts AT (ERORAEDETN LA G AR BRGlegs SREL O heta i
conmbination with at | east one Page 76 of 80 WO

o 2508 i, AR Ay i g i g
peak kdleGed 2¢&n ﬂ]OSQ& aBow 4. 325l.($and:{klg3‘ @33622-&‘“:.@{ in_ co@8inatjepyewith at least
one Sfﬁ’er pg kbsef‘gt%? % qgoste% z%gea%,Q)FSﬁqp?;ﬁcé(aE{gz ?99 13, 7t I?@% I'7t1 18.3,

at'tern s
18.6 119.9Ei2 00,r22.07 24. 6,925 %Z&EIW and 3Q.8 e@r(veﬁ@-tbet@ll sease
conprising orally adm nistering to a patient in need
t hereof a therapeutically effective amount of a
64. beTirquiyinnopteaccoprgundaiof 6F drameiesized, in drat it phasulrstewisly el peaks in
. Xgﬁ@p |rt] lg)orl\mtm |e°f6 wherei n sai d benzoqui none
s af’r?g% R 98 RotBI7"DMAG  wherein when the conpound
Is adm nistered at a dose of 15 ng/ kg, the resulting
?ll'gn ﬁ'@/g ace;,,t\%]ea Ss%lvate 9“f7b§ﬁ|§8%gt:a%nm cm7gubstrlﬂgalup¥r?é;%f %Fher solid
formardresfier ei n the 17 AG i s substanti al I y anor phous. 71.
The met hod of claim69 wherein the disease is selected
fromcancer, a neoplastic disease state and a
66. hypier phate dcesrdinig e clding 65 chéierein it has at least one characteristic XRPD peak

selected from those at about 8.2, 15.9 and 22.3 degrees 2-theta.

67. The solvate according to claim 66 wherein it has at least one characteristic XRPD peak

selected from those at about 8.2, 15.9 and 22.3 degrees 2-theta in combination with at least one
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72. The nethod of claim 71 wherein the cancer,
neopl asti ¢ di sease state or hyperproliferative
waele@sndaed i s sel ected fromthe group consi sti nBCDUS2007/025317
gastrointestinal stromal tunor (A ST), colon cancer
col orectal cancer, pancreatic cancer, breast cancer,
ovari an cancer, prostate cancer, small cell |ung
cancer, non-small cell lung cancer, nelanoma, multiple
nmyel oma, nyel odyspl astic syndronme, acute |ynphocytic
other Ak SdTbcRed RS IHRsEMBbORYL], 8.2, 2K e 5,150N16:)i19.5, 22.3, 23.3 and 25.3
nyel ocytic | eukem a, chroni ¢ Iynphocytlc Ieuken1a
degress2stesf-heni a Vera, Hodgki n | ynphoma, non- Hodgki n
| ynphoma, Wal denstrom s macrogl obul i nem a, heavy chain
68. di PIRASRateSREdrdihy BSUAMSET harBEsizedUf hat R%ad JubSARAIE @lPeaks in its
sarcoma, |iposarcoma, chondrosarcona, osteogenic
XRPE%ﬁ&@ﬁﬁhm@h@ﬂﬂﬁﬂﬁ angi osar coma, endot hel i osar com,
| ynphangi osar con, Iynphangioendotheliosarcona
synovi oma, nesotheljoma, Ewing' s tuno
69. | eAdnvb%dapEaﬁaamgrqqa%eéwe@av%%ﬁra“gcﬁqmﬁ%“%ew a patient in need
there%?r Clh@%B@)tlcQ@S@ffec@l% lanfoBhC b @NBenzGRAERAE *bMbAMIRLS %@ta 1, or
I and carci noma, sebaceous gl and carcinom, papill %
phar@awt%ﬁampvamnlth%rrsgf #heRBcRId bsigagdnone ansamyein is not T7bmac,
whex%tnqgl?eﬂ(?&a{oglpgms a%gﬁgtér&f fa OQ)@J@F RGNSk g, W%WNUQ is at least
carci noma, renal cell carcinoma, hepatonma, bile duct
aboug 59herhsire; Page 77 of 80 WO 2008/ 073424
PCT/ US2007/ 025317 chori ocarci noma, seni nona,
enbryonal carcinoma, WIns' tunor, cervical cancer

70. ut Bhd methoctefirisém 69 wkargi tiedenzogniane copIPREP | &4 iRRHErein the
17-A%P] %Pﬁ F‘Ln o‘? Hygg®m, glioma, astrocyton,
med crani opharyngi oma, ependynona,
pi neal one, henangioblastona acousti c neuronma,
71. ol Ttgeolqgtﬁgd' Qngle{ ﬂr@' 1'\ %'cﬁ)éggse GHRR FRvR @cﬁ@er a neoplastic disease
retinobl ast oma, onetrial cancer, follicular
statelaydrphmmproldﬁelfaflmélsqré?rge B-cell | ynphoma, mant | e cel |
| ynphoma, hepatocel lular carcinoma, thyroid cancer,
gastric cancer, esophageal cancer, head and neck
72. cahkeemnethedel] qlalmeﬂl |whegeanthe rcgnceggg(mﬁqspgﬁlsease state or hyperproliferative
diso dglr 8@@]‘3&){5 %E{' ll"ﬂe ?&1@0&) Qétﬁ] a%ﬁnt@ﬂ@wtl@ﬁl‘aﬁtumor (GIST), colon
yper eosi nop stem ¢ mastocytosi s,
canctrapdlpicetal d@ymrr@owammmer éﬁreaemomr,cpve@@ qaegshi irpstate cancer, small
' M 16§18 nfyRIYERT TyeRAPsplast
cell iu%#kcgfr{%?d nto{h?rééfgl? cgggtﬁg_lgﬁﬁcer r?nﬁl (ﬁﬁg? ﬂl;ﬂmn&;@ eryéai ngsp as Tc
syndrdmee, canutee lymghosgice deudsemfay (ﬁwtgamypbpmceéwkﬁma shragia | myelocytic
: kintd “Hodgki
IeukérHﬂo(!h’romeJ ng&g%cﬁgagye%k 1 porl)y @%@iae\tl r}-?cf#g we%n]ﬁgrﬁ)tma non-Hodgkin
lympimmasmaldensmems m@mgglclaxhloema H@VyAhmﬂhoaje,oﬂroftttrSé@t japggmas, such
L S B¥P hord
as ﬁ&%@%@({ g% Ix\g/gapé ?’g&b? osq}cgﬁlg (g‘l ﬁ&n%gzﬁcog{ Co%/%p%egxlcnsarcoma choraoma,
anglaﬂdmomast Gﬁnd@tgela)svgcnm)5| tlymnhacgwﬂamomang_ lampeanzivqudatfistiesarcoma,
syno%ﬂ)‘?’n%n%%so&uell‘él%ggl%\gmg? tl} or 1e%ltn{y8%a’rcomfeL@b&&%@ar@(ﬂﬁéw&ln{bus cell
carcgamhr bashalt esklt cavaihoma, amenOCﬁEmOAlanEWhaicgl@Ifd Farbindyna.i sehaceous gland
¢o i sing admni r - bj .
carcggﬁ%o ”Pr car%lon'pduﬂzanﬁa%}ef %dlrggo ta% n%ms‘a%gjstg&én&gqrcmoma medullary
carcinoma, bronchogemc carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma,
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Il 1 ONM M ORR 'Ok MOM R R O M OL
HN-R7 1 or pharmaceutical conposition thereof, Page
wQ 300807824 WO 2008/ 073424 PCT/ US2007/ 025317 wWhPCEUR200/025317
is H -ORB, -SRB -N(R8)(R), -N(R8)C(O R9,
-N(RB) C(OQ) GR9, -N(R8)C(Q N(R8) (R9), -0OC(OQ) Rs,
-OC(OORB, -0OS(0O)2R8, -0S(O 20R8, -0OP(O20R8, CN or a
carbonyl noiety; each of R2 and R3 independently is H,
al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl,
chorlb%ﬁﬁ@ﬁé’%e%nﬁl renfbr nal @Jré‘nlnnga V\hﬂﬁrt&lﬁérylcerwcal cancer uterine
het er oar al ky C% [ (C(R10) 2) p] -
cancqndemulﬁral@ewef,oelé drer CW'?WQshéP'WFE‘%'o@%ﬂ“?'Ba wm'?ma ot Pﬁé&?cywma
med@fo@lagglﬂg leglafisPafmEMmad egendy%oﬁﬁ npﬁ‘aéﬁgma ORIk dABRbladtoma, acoustic
substituted heterocyclic ring which contains 1-3
neurdied, O geteadregliam a aeagfopynigyropastoga, reéﬁleblmtorﬁa endometrial cancer,
folhdu%jqﬁﬁﬁ}gﬁrﬁt ldesterargé‘CEh cAf %Jh%ﬂﬁe niaﬁtlé)celil-,lyré»ho ‘ﬂlel:;\%aﬁ)cellular
, akenyl, or aral
carcna«vrea, élaxmd Heanmr R@trarr@n% aseeged 6y8eh é?adf%‘ﬂ ek eaees; small cell
| SseUA" ABSMLBL ¥mia Al hic aheydny! fkqal hili
cancé(?gc eg%lepﬁenyﬁr%nhet)@?/oé?clalé %é Ic %}’ anrega)b S K))Hereosmop ilic
syndipgtee sysanyic  mistociogiar @miar hymreosp @{m;oyh_ryrpr qRsinophiich leukemia,
thyro(?‘{ an?er%q oRﬁd CHH@%%@%& Xarzlg&d%ﬂﬁ&s occurrence is H,
K Leny ynyl, cycloal kyl, cycl oal kenyl,
heterocycloaklyl aryl, aral kyl, heteroaryl
e’{;h%rrggt cl’am9r72 {vﬁqulﬁ]tgg garm:r' R seiecl R Qs'?r@m@tmal stromal
er represent a mber ed optlona
tumos,ubsr!tlpﬂmtnactldm arr@t’(tglclqancerl higasihéapker, gemlangimas Chm@lc myelocytic
teukd)h neﬁ&eaﬁalﬁ% Qifdnlgom 0. N S, and B RLO for each
occurrence In y is H alkyl, alkenyl,
al kynyl , cycloalkyl cycl oal kenyl , heterocycloaklyl
ar | d id
X meeg%ﬁ%lcf)ég%lrn E%E;Cg'r gﬁé%dlaestlgﬁels%% ?tﬁtg%hﬁ’yd@ fr?lléﬂa vcﬁhsor er, sai
methad yd:qm;imsi:ngr edmiplisteringt ermymblybn comBnng. SREbenzon(uRgr)e( Rpsamycin

accordt%(R%g C%Q%R?fff,(hég &él%( Q%C?Ré F@ %%%L&BQ ) solytion in the

gastr@ink8tinal ©d®) R8, - C(O) 2R8, -C(O N( R8) ( R9) hal i de, or
CN; and

75. A method of inhibiting Hsp90 comprising administering to a subject a benzoquinone

compound of formula 1,

or pharmaceutical composition thereof,
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wher ei n sai d benzoqui none ansamycin is not 17- DVAG

and such that when the conpound is admnistered at a
waoelows/0rf4245 ng/ kg, the resulting area under theCT/US2007/025317

is at | east about 500 nghr/m . Page 79 of 80

wherein; .
R'is H, -OR?, -SR?® -N(R¥)(R®), -N(RHC(O)R?, -N(R®)C(O)OR’, -N(R¥)C(O)N(R®)(R?),
-OC(O)R?, -OC(0)ORS, -OS(0):R?, -0S(0),0R?, -OP(0),0R?, CN or a carbonyl moiety;
each of R? and R® independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocycloaklyl, aryl, aralkyl, heteroaryl, heteroaralkyl, -C(=0)CH; or -[(C(Rlo)z)p]-R”; or R?
and R’ taken together with the nitrogen to which they are bonded represent a 3 — 8§ membered
optionally substituted heterocyclic ring which contains 1-3 heteroatoms selected from O, N, §,
and P;
p independently for each occurrence is 0, 1,2, 3,4, 5, or 6;
R* is H, alkyl, akenyl, or aralkyl;
R® and R® are each H; or R’ and R® taken together form a bond;
R’ is hydrogen alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocycloaklyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, or -[(C(Rlo)z)p]-R”;
each of R® and R’ independently for each occurrence is H, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heterocycloaklyl, aryl, aralkyl, heteroaryl, heteroaralkyl, or -[(C(R‘O)z)p]-R' ' orR®
and R’ taken together represent a 3-8 membered optionally substituted heterocyclic ring which
contains 1-3 heteroatoms selected from O, N, S, and P;
R' for each occurrence independently is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocycloaklyl, aryl, aralkyl, heteroaryl, or heteroaralkyl; and
R'! for each occurrence independently is H, cycloalkyl, aryl, heteroaryl, heterocyclyl,
-OR®, -SR?, -N(R}(R?), -N(R¥)C(0)R’®, -N(R}C(O)OR’, -N(R¥)C(O)NR¥)(R®), -OC(O)R?,
-OC(O)OR?, -0S(0),R?, -0S(0),0R®, -OP(0),0R8, -C(O)R®, -C(0);R?,
-C(ON(R¥(R?), halide, or CN; and

wherein said benzoquinone ansamycin is not 17-DMAG, and such that when the
compound is administered at a dose of 15 mg/kg, the resulting area under the curve is at least

about 500 ng-hr/ml.
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