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[0001] This application clainms priority under 35

US C 119(e) to U S. Provisional Application Nos.

60/ 633,379, filed Dec. 3, 2004; 60/643,922, filed Jan.

13, 2005; 60/658,884, filed March 4, 2005; and

60/ 676,533, filed April 29, 2005 which are entitled
NVREHQRSIOPCRSI NG [ 3. 2. 0] HETEROCYCLI C COMPOUNDS AND  PATENT

ANALOGS THEREOF; and each of which is incorporated

herein by reference in its entirety. Field of the

W@ﬁbﬁ‘oﬁ%@&c LoPHETRROCYEENT COMRIBNBS AND ANALOGS

certain conmpounds and to nethods for the preparation

and the use of certain cofdbREOK n the fields of

chem stry and nedi ci ne. Enbodi nents of the invention

di scl osed herein relq§§ﬂ£$Pﬂth8g§n%kgu5|ng
heterocyclic conpou ments, the

conpounds are used as proteasone inhibitors. In other
enbopioant sThtshepplmamumbbs'maerIiiedultd@r t¥5%edi.S.C. §119() to U.S.

P TR RS S 320 P S 388858, s en. 13,2005,

6b/%§818£19 aevsere 4de@bhand60/6s, Sl.m thed Spdit €8, 2008SPhick are entitled
ignificant efforts to find neM/aEQroaches for
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t herapy, however, are q@ﬂebaﬂkﬁmumaéml only for falrly
defined types of cancer, and are of limte

t r eal0083] patlihe prasew; RN Eelates g cCatiaip cumpmds anc? to methods for the
%ﬁ@&# GhaR¥e luSe to'?ecertﬂﬁtclaﬁl%oﬁxli@t in The98N& Bf lHerHSRY Whd medicine.
reating patients wth netastatic cancer or diffuse
Bectodiehts ofl ¢ie awehtmukélmlasd Idrein ougtpite mweélmﬂtqqlér(ép%ﬁll@%ﬁeterocychc

provi de ﬁnthera u epefit, it,often f

cpEpeynds.i n some € ]ﬁ@n 1 cgglpaaléds ge uﬁed as al%rgte‘é\%me inhibitors. In
oBRP&RIbo&iglechs, RRCQUMPIEndseSE SkéNto tr@attlhﬂammatlon cancer, and infectious
chenot herapeutic agent. Due, in part, to the

diseksgb.i hood of cancer cells becom ng resistant to a

chenot herapeutic age re; commonl y used

in conbination to tr Q%%g@%&ggﬁggﬁkﬁ%ﬁéﬁ}2006/060809

PCT/ [$500D5/ @40&%is a ﬂd&ﬂ)iﬁg]:aLSb Wfﬂmlh in, the Bfieet Swms Desplte significant

di seases caused, for ? npl.e, bacteri a, qgl 9
efforts to find new approaches for treatlng ca cer, the primaly trea ent options remain

surgery, chemotherapy and radiation therapy, either alone or in combination. Surgery and
radiation therapy, however, are generally useful only for fairly defined types of cancer, and
are of limited use for treating patients with disseminated disease. Chemotherapy is the
method that is generally useful in treating patients with metastatic cancer or diffuse cancers
such as leukemias. Although chemotherapy can provide a therapeutic benefit, it often fails to
result in cure of the disease due to the patient's cancer cells becoming resistant to the
chemotherapeutic agent. Due, in part, to the likelihood of cancer cells becoming resistant to

a chemotherapeutic agent, such agents are commonly used in combination to treat patients.



protozoa are becom ng increasingly difficult to treat
and cure. For exanple, nore and nore bacteria, fungi
wW@re6p6tDz0oa are devel opi ng resi stance to curP@RUS2005/044091
anti biotics and chenot herapeutic agents. Exanpl es of
such m crobes include Bacillus, Leishmania,
Pl asnmodi um and Trypanosoi na. [0005] Furthernore, a
growi ng nunber of diseases and nedical conditions are
classified as inflammatory di seases. Such di seases
i ncl yom4g ondiiinilens, iffeHoRSiREIHMBusd, fof BkMAY A5CMcRYia, fungi and
di seases. These di seases continue to affect 'arger and
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structural classes of such netabolites Inc
RSP BLREE, anﬁe%’ttlrm@@blﬁioﬂgyk@t i The nceanschre ompsivelg Somplexhand house a

d ef%g q dJ% TBI% %}ls%gtga%trﬂba_gkg% m envﬁﬂ{n’ineltbtggf g)iiﬁrgg]:e%%natlons in pressure,

s;ﬂmﬁty, faud gtﬁinperaﬂiré - Mdlalmmﬁ@wg@ﬁsmmn@sma@fo@@ Sde\(lgloped unique
activities (Bull, AT _et al. 2000 M crobiol Ml Biol

mgfaboly amtzehysielogis! C@amhﬂ&s thatynot galihensurEouivel dingstreme and varied
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Ma , A M. & V. Leh
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VK. Lehmann 2001 Anticancer Res 21:2489), validating the utility of this source for
isolating invaluable therapeutic agents. Further, the isolation of novel anti-cancer and anti-

microbial agents that represent alternative mechanistic classes to those currently on the



that may have been engi neered into pathogens for

bi oterrorism purposes. Summary of the Invention [0008]
wab@emedsodi nent s di scl osed herein general |y rePEI/ES1005/044091

chem cal conpounds, including heterocyclic conmpounds

and anal ogs thereof. Sone enbodi nents are directed to

the use of conpounds as proteasone inhibitors. [0009]

In other enbodi nents, the conpounds are used to treat

neopl asti ¢ di seases, for exanple, to inhibit the

U@T@M\fﬂﬂdfelpt ﬁQmﬂdSQSS cw&b:mcs camdms; meludirgoguly asdch&nism-based resistance

tﬁa't?n u%av [he of trea nt di scl osed herein

wL Iy anF% ‘é%“?ﬁﬁ mg’rfg?ﬂk?ﬁ?l}s At bigtsERE YT BEFPases.

carry| ng tunorous gr oWhRgarfdEESentfn Ot her

neopl astl c grr owt hs, either beni gn or mal i gnant

("t uhfhio umdlwtmﬁwlm ehereancgmpaligeselate to chemical

CBM nl?l% el neo%ﬁete %:@8 erijds %.Eg gﬂ%ﬁéslstﬁgr]eofe lﬁéﬁne enqbodlments are

dgc@wt toghé use loti dmpmmdaaepm@asorﬂel ifthibRekst 0 br east

cancgqoﬁ' osiﬁ arconas, %? osarcomas, fibrosarcomas

and Bk ﬁ’a“énboqlféﬁl%% eLOMPONPssATe WSed kostreas naenilastic diseases,

foi &ladtple, B %ﬂﬁ'ﬁ% thP eRMARLF 1RGO agni fpurinary. .
cancers:  colon. gfb%{wagoea andE%féc%lrsnalzﬁjlig1 (E:tgér%c%e {%tﬁc tissues.  The

msthiods Oéatselamnwhsﬂ@seélheceamccen sie emplgy@BRGEhr iy patient suspected of

ancreati c ncers; liver
RIS T e P R b2 i oHELenien o matgnn
(‘TANCEIS “tuRRIrang@ed h3rel eBmpaRBdu{Rd, Qa&relsc 8L, rfi’llnate% neoplastic
qervous system (CNS; glioma) cancers. In genera
cqli§ngad @Fal’&F%WFﬁplﬁﬁlcbélOWfE?ét dikapmieshe sy gramts lmlude but are not
1 enmbod
e Bl e R By SRR Ahlore Gt L B SR uae yper sacoms
leaheprma!; §1nus Tweorse bharihng aretal, 4dddE , prosdite @%@ BIEL genitourinary cancers;
nlnl erlgggan ef fecti ve anmount of a conpound to a

P BRPhaERR! i oSt RaTe SHnCeIty e OthFfh BRTTRBEENA etangass;t lang cancers;
IyatpRothses n@felo%'ﬂﬁpﬂéiﬁfé%tl& BarloB§; llﬁeéﬁc@ﬁt Kiafe ap n@ers endocrine cancers;
phar maceut i cal medi cament for the'tre of “&
sk GpRoRES ntelmoma,s@gupr@m@pd ‘Bhegn coompmtmiden@am sbﬂem (CNS; glioma)
n | nat i treatnents
caﬁg% giéegﬁ gfj tl‘? e‘t’@g gr’ grpg tg € %ategﬁan\MB %}}yabqner Or cancer, primary or
sebtnetagyi @stainl dnlsdifRe@ b fﬁefﬁétﬁodstd"f@reﬁﬁfg%%kiﬂgﬁwccﬁ&a% in animals.
adm ni st er ed or used with a chenot herapeutic agent

Thempthpd cangpelude, dor eyembs Adpapéunges cfisetivgdmonnked atedisnound to a
paieky lui"‘tn'eaﬂ t1RQEIH S’Otﬁ%};k‘lﬁb&ﬁﬂn&ﬁs r%ﬂ{e %:"ttﬁ‘b%lsé tgS ¢ompounds in the

enzymes, hornones tinum co
mafaatoe hbs plpﬁemhq:@slcz(la)m ticBoahas for'l’che &bdtﬁl,ent R EOFESHL disease.
Vincristine,

BR dtellke a i ncl ude,
Nﬁpg@{fl ne; “Y/iRELSH ng’F’i’EI ?4@%@@“@'&& ofspd in combination with

trd@ﬁﬁﬁit;ﬁ%&h as lcRBRbHEABY, ai§§1ai161h'a98 @l&lgglé tsleraples In Somg embodiments
epl podophyl | ot oxi ns” ( Et oposi d I'de
the yRmpels canhp rdminisEied ONIUBQdO@éh am]smthit&peutlc agent Examples of

sué%ﬁh@%%gﬁ%g%gﬁ&ude Aﬁ(&l mdsZ%H{yéa%%gSa%%nts antibiotics, antimetabolites,

enzymes, hormones, platinum compounds, immunotherapeutics (antibodies, T-cells,

epitopes), BRMs, and the like. Examples include, Vincristine, Vinblastine, Vindesine,
Paclitaxel (Taxol), Docetaxel, topoisomerase inhibibitors epipodophyllotoxins (Etoposide

(VP-16), Teniposide (VM-26)), Camptothecin, nitrogen mustards (cyclophosphamide),



Ni t rosoureas, Carnustine, |onustine, dacarbazine,

hydr oxynet hyl nel am ne, thiotepa and mtocycin C,
w®awbioesnyci n (Actinonycin D), anthracycline PCT/US2005/044091

anti biotics (Daunorubicin, Daunomycin, Cerubidine),

Doxor ubi cin (Adriamnmycin), Idarubicin (Idamycin),

Ant hr acenedi ones (M toxantrone), Bl eonycin

(Bl enoxane), Plicanycin (Mthranmycin, Antifolates

(Met hotrexate (Fol ex, Mexate)), purine antinetabolites
N({tbsomeaa itaopustinge 1¢rbustiM?, daanbaned, higtdyoxgmeth§tmelamine, thiotepa and

t hi oguani TG . The two nti cancer. drugs
ST o R YOTHIE GATHEPEHE o PRCTHATE. TG A {HAgnorbicin.
D%o‘ﬁg@ﬁeox@@%m)ne Pobriteah 0SAlikAnydioNt OrbaAlbidin  (Idamycin),

eoxycof ormyci'n), pyrim dine antagoni sts,
Aﬁthmplaﬂdympm @ﬂﬁ@@n(rgndn UBeouyari (Rlaeixeed) )Phcgmycm (Mithramyein,
r.od ri d d F

gyt Rl OEd i A iR SRR Gpropurine (6
MP; RERARAHE NAESE, thfdgdilﬁn@(ldr”ﬁ’@ Tyt vee anydriagiiabssr drugs in this category

anti estrogens, tanpxifen, nonsteroidal antiandrog

alm%msmmwur@ﬁ Sha ol o Chisrelearaderasipg jaad RFP‘}?F%%‘%) entostatin
(20d§<EJ rﬂéxgn tc ’@‘ﬁ%@%ﬁpaﬂfa%&ﬁst@rlﬂloRBy?lﬂH@iﬁésr@*ﬂuorouracﬂ(Adrucﬂ) 5-

tarabi ne,” "L- Asparagi nase
fiStredeixgeidify e(frﬁ[hdm e(Facmﬂlrlﬂ)aﬁ)aneC WaSlOﬂe Arfﬂdlmlde (Cytosar, ara-C),

AT L G C N AU T .

nENAIRLE. ANARbESs, Ofluthinfle00hiofmatd® iifiEhitose @@@ﬁf@ole(Anmldex)
such as TRAIL antibodies to TRAIL, integrins such as

Cisblshia- 6\Mprseptopuringvpad) Thipmhapingr Nethelrexalp: Sloitoeng rlovigtmbine, L-
t | X
&%%ggo‘na gl%gldgrﬁ"earﬂyo%e\éggDe%n%ﬁ?a’h oge n&ﬁ%%}}c&e%ﬁﬁ? 1%}gﬁltzors such as

1'n"sone aspects e Co S can
b&WzphiatadbetBedin coteinatien edthwhd msant amﬁpobmﬂy forEisemple. Examples

e e
?e% ?&VE?) Qtdég ﬁ?ﬁler &ﬁél&l%@@&/‘t}? Factddd) %aﬁhféﬁﬁ%l%d m angiogenesis,

tio Instil ot her enbodi nents,
VEGchBm?dsF(ﬁjr endBBGR olit scem aspadts, atﬂmwbmpyunds cmnhbtel @mmgated to or

BEACIIC T R MERERE VR M

vAEY Uﬂ&)ndfﬁ%hs ,8XSIBLE carRGMndl bplabi0diddhs®f fnBl@ninsion, and microbial
anmount of a conpound to a patient in need thereof.

infyatiens.embodi ments relate to the use of conpounds in

the [ﬂ%‘fgf ac ugtﬁ 8{116 rggo%r (f§=-‘ lﬂtu{ %%%%ﬁiimglg?%ﬁn%ea{ fHhammatory

t he

c@fdhﬁlﬂisﬂ&]&tﬁm élﬁlﬁ)d@ﬁﬂi’ﬂ@ m’]ﬁs tcan&thwﬂe of tmaﬁrrgeﬁﬂammatory conditions in
i nfectious d| seases, | nfectio ent can_be

agnatsy b@ e st Oélx%p}ng ud B @?qirgple,f 1nls eﬁllngtagz 6‘65(?%1‘16 amount of a
@Hﬁodﬂd% PELRL i e %eo@r OMlef Hﬁﬁ@dlmgﬂtrs Eaﬁé to thB@se (l)f compounds in

ctlou agent can be B. anthracis (anthrax).
theamenuéirinoco frrepttasmadeeti¢ah benedicmsens fe e irstaeny af adiameation.

For thelnfe us agent can.be Pl aspnodium . .

Lei smﬁpa In, £grt *Pyﬁlﬁﬁ%g ﬁﬁ r PORRPUEL 8T HaHt L0 tredl infeotious
dfs84s8s. e The ift®30 a8 Sgent 4an be a microbe, for example, bacteria, fungi, protozoans,
and microscopic algae, or viruses. Further, the infectious agent can be B. anthracis (anthrax).
In some embodiments the infectious agent is a parasite. For example, the infectious agent

can be Plasmodium, Leishmania, and Trypanosoma. Certain embodiments relate to methods
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WO 2006/ 060809 PCT/ US2005/ 044091 of treating
i nfectious agents in aninmals. The nethod can i ncl ude,
w0 o006esnpl e, adm nistering an effective anmouPCT/082085/044091
conmpound to a patient in need thereof. O her
enbodi nents relate to the use of conpounds in the
manuf acture of a pharnmaceutical or nedi canent for the
treatment of infectious agents. [0013] Sone
enbodi nents relate to uses of a conpound having the
ofgtaating mfestiofs agents i bhmmials. dihd npitexdac endhide afok yxample, administering

L AT TR o A S

thelagbed ddgﬁiﬁ)ﬁnﬂsﬁ i €B€ MtandfaSuRIbe aOphAmEQUIREE dFOREdicament for the
wherein can be separately selected fromthe group

treagpet f infRgtiews agenlpdr ogen, a hal ogen, nono-

subshi iyt e I j r.u ' -

var L orSuRE e PHBRhs by Bt L B A B cho gructue of
Faathikld [, andrpbaintcatiiec1C2edegidblak et per-dfig <24 tidrbofny| |

acyl, acyl oxy, alkyl oxycarbony] oxy,

aryl oxycar bonyl oxy, cycloal kyl}? cycjmal kenyl , al koxy,

cycl oal koxy, aryl, heteroa LJ al koxy car bonyl ,

al koxy carbonyl acyl, amn nog¢ar bonyl ,

am nocar boyl oxy, nitro, . phenyl,

cycl oal kyl acyl, hydroxy, t hi o, arylthio,

oxysul fonyl, carboxy, cyan@, thio, sulfoxide,

sul fone, sulfonate esteriFOBhiocyano, boroni ¢ aci ds

and esters, and hal ogenated al kyl including

pol yhal ogenat ed al kyl, whef®mylgls equal to 1 or 2, and

i f AS €0 4 . o

ai £ AL Py e ALPEN oS heliBRnPE shigh AATEYBle bond, phrein R
cagr o pepanatedy stlectgd dionhyths @oep, coasistied of @nhydrogen, a halogen, mono-

no- substi tuted, poly-substituted o nsubsti t yt ed
substitntgse iy “ﬁﬂﬁﬁ?@teﬁdﬂf |u8%bﬁtgwtesi saanta the Spllgpidsidyescomurated ;-
CAlak¥h, unkHRaalcH fc%t@ﬁq afitnfiat ald,¢ gflilg{l()gpﬁcyf;%éy@gﬁly, kY tarbonyloxy,

acyl’,” acyl oxy,  al kyl oxycarbon )
argdpyyesbpudotio nyelydrylkylcy cycbmlleyyl, etk walckaentkoxy, aryl, heteroaryl,

i ncl udi f exanpl e ycl.ohexyl car.bi nol ) .. al kox .
s oRERS PRy Shof SRR Spnaf HR P RRy e abifyrtB¥ons. nico
azatdok pienyl, 6R1EINABE Wydroxi] NS th e RAERY, BRYMIfenyl, carboxy, cyano, thio,
am nocar boyl oxy, nitro, azido, phenyl, cycl oal kyl acyl,
sufg¥idexsrLiong. kK Rate  esirsy Ithipgyano, dyayeiif fasidyland csierppd halogenated

all% %ﬂi?&ﬁo&%@i@%g% ?@yﬁwﬁéﬁ]e o %l]ﬁ"ﬁ 0g or 2, and if n is equal to 2, then

R, can be the same or different;

[0015] wherein Rj, can be selected from the group consisting of hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated Ci-Cy4 alkyl, unsaturated C,-Cpa alkenyl or C,-Co4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl (including, for example,
cyclohexylcarbinol), alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy
carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;



-5 WD 2006/ 060809 PCT/ US2005/ 044091 [0016] wherein R3
can be selected fromthe group consisting of a
wh 2006960809 nono substituted, poly-substituted oOPCT/US2005/044091
unsubstituted variants of the foll ow ng residues:
saturated Cl- C24 al kyl, unsaturated C2-C24 al kenyl or
C2- C24 al kynyl, acyl, acyloxy, al kyl oxycarbonyl oxy,
aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,
cycl oal koxy, aryl, heteroaryl, arylal koxy carbonyl,
al ko[ﬁ?lﬁc} ar bwhgrle’mdgd Gandwiselestedfibmabaghvop gonsisting of a halogen, mono-

sug tgg g‘f é’%{ %teﬁ{}%ﬁ%@sut&z Q)}’%{‘ﬂﬁ%gp %lp %Htoﬂvlnzg residues: saturated C-

cgwlJnmﬂated®t©gmenw@rtgfczaraﬂ(ynﬂab@geaeﬁbﬁyi a@lb'fdﬂycarbonyloxy,
I ncl udi ng pol yhal o enated al kyl ; and wherei n each

arppxyqbonEgxyn Fyeealkyl, o cycdapbenit uekexpr cyreallsety. t @%d heteroaryl,

B30y Qe AR o g TR By i
azﬁxicefpﬁér@zblcydﬁ?élkyl%}& Isydbsdyi flidyledo Qarylthis, Ltb@iulfomyle daiBdx ¥, @yano, and

h%@%%%%%}kyﬁo{}@rlg ppiyh%lag@?tgg ol f ol W}lfﬂemzmah pefit yp Es and Esis a

subbi@ufel &Jreids8fstinhBd SIRIBoLHROH RN bBamtEh: b8 cﬁﬁ’éeramﬂammatlon and
substituted or unsubstituted, unbranched C6 al kyl .

infeg0¢@]dirsser enbodi ments relate to methods of treating

di t h
oo Bt o briantnieafy mref Y Ry iy b SpEL G OhufBginuted ¢, o
Cl hryiapetiédesiié, Ynetgylf @Bl pepya) Wb%ﬁfb@yl Ciodm@y Nertfutd, and pentyl

formul a sel ected from For nul ae

arp REglerEde i PORS PRbadBERE b 16 nek pubsHvEEdmr gnenbE utssy witganched Co
aknereof. [0019] Further enbodiments relate to
b%arnaceutlcal conpositions which include a conpound
of a[0018] nul @tleebmbbddEthehits osiate-or nthads bf tdatingdnecoplastic disease in an

har maceut i cal conpositions further include a .
xBiieh (T GRS B GRREL. (PODBOPISARPIm et Peanitt: psreeuticaly
eff@li®d enfanieithadsom odnﬁhbp'at LBl Esefc@t Boff Frmulae 1-VI, and
cancer cell. The nethods can include, for exanple,

pleomacestidaly a@ep@hbérﬂt%@dlpfwﬂm ea’fersdh?m@lfnd of a fornula

sel e fr n1For uti cal
ccaPE, ¢ EeE R g ¥ PR RRE FF S gyt imeuce
a EbdiBsune P adioillh Sseleeledtfnt BorRIAOUYI.0The phbdiabéwnBal compositions

prot easonme activity that include the step contacting
C%%Q%W¢“Wﬁ%¥aﬁae@ﬁﬁ@@h@ ¥l fornul a sel ect ed from

Zgg ro- drug esfggg gﬁergE@§¥Fg%§éhxe %@%%§$§| éDWﬂlafa

cahedrael Tie membdsj@noﬁcludm fdviekarmgle nuoataetig £ @atarcek axmhaa d&@mpound
%pﬂ@pﬁ gcfﬁelz g:{gma\?l i’lg fagﬁl ﬁﬂe}rgl%geelglcglgrne}cge%ttabﬁ]g sa?ts and pro-drug
esters thereof.

[0021] Other embodiments relate to methods of inhibiting proteasome activity
that include the step contacting a cell with a compound of a formula selected from Formulae
I-V1, and pharmaceutically acceptable salts and pro-drug esters thereof.

[0022] Other embodiments relate to methods of inhibiting nuclear factor-kappa B

(NF-xB) activation including the step contacting a cell with a compound of a formula



-6 WD 2006/ 060809 PCT/ US2005/ 044091 sel ected from

Fornmul ae I-VI, and pharnmaceutically acceptable salts
wW@ea6p6msedr ug esters thereof. [0023] Sone enbPdi/OE2005044091

relate to nmethods for treating an inflamuatory

condi tion, including adm nistering an effective anount

of a conpound of a fornula selected from Fornul ae

I-VI to a patient in need thereof. [0024] Further

enbodi nents relate to nmethods for treating a m crobi al
sdldctddessm Faraluli DY Tashd phaiatdutigalpnackptaslt isaks andyd-drug esters

of a conpound of a fornula selected from Fornul ae
theregf. to a patient in need thereof. Brief Description

of t a c g ehr ,

i R e S POr T RarT f e e inflammatory
cayddaminf inc]atlmrgra,drmmstehyg wl ¢fstivatmoggraf arcnmporef(bmﬁaeﬂ)mula selected

rese ent ion. Together with
ﬁ?@%ﬁgﬁa L?(é O%Pa leﬂ mé‘ﬁ‘écg“lﬁl? tion, they are neant to
servpoiq exphahd d?ﬁ@ti@ﬁén@ﬁrelﬁ@d@&n&ﬁod%f R@at@® b ahirobial illness
conpounds of the invention to those of skilled in the
inghuding| afmipistering i efipstivg eoew)t ¢ &compeygnel grf@rmula selected from
nosporam de A. [0027] FIG 2
Forﬁl%laeﬁa\%wltgta EF%rH caltl%glogtrl buti on of the
Sal i nospora. "X cBi'iwDe@nSa&n R Diaviagy | ecti on
sites. [0028] FIG 3 shows col onies of  Sali nospora
[ 00280251 G The arfompanvie fippineal Wi FONRCBatRdhRgngrfor part of
th% eéﬂéa‘tlef?sﬁgfe?y iIRRfste chER g?&&}edcg}ﬁ&ﬁﬁﬁﬁﬁé 8F bife present invention.
nat ure nucl €oti des of the Salinospora that separate
Tbgaelmr fwitbrihe tegiainden efithe smecrf@hiacm, Ve .arg @080}o firG: toxplain preferred

mﬂ-? ‘bft}}%u ﬂiﬁ’?ag%{i?l?’lg(g ?g{a}gif r Od Ctlbos% ﬂ%%ﬂllF% mathe art. In the

und of Fornula 11- 16 al so referred to as
Sallno oranmide A [0031] FIG 6 illustrates |ethal
t oxi HOHddi aFE&r Infhewe Presyemisgk sélﬂl@%irq:rii%ahnwppran@@%é
repr ts 0 of et 32 e
DRSS GRS SRRV e o P ikl R bofBore.

deaiordscstzhwoepoz‘a%mdtﬁm]siteszo [0033] FI G 8 depicts the 1H

NVR sr())ectrum of a conpound Savr ng structure
0028] FIG. 3 shows colomes of Salinospora.

[0029] FIG. 4 shows the typical 16S rDNA sequence of the Salinospora. Bars

represent characteristic signature nucleotides of the Salinospora that separate them from their
nearest relatives.

[0030] FIG. 5 shows Omuralide, a degradation product of the microbial
metabolite Lactacystin. Also shown is a compound of Formula II-16, also referred to as
Salinosporamide A.

[0031] FIG. 6 illustrates lethal toxin-mediated macrophage cytotoxicity. NPI-
0052 represents the compound of Formula II-16.

[0032] FIG. 7 depicts the 'H NMR spectrum of a compound having structure
Formula II-20.

[0033] FIG. 8 depicts the 'H NMR spectrum of a compound having structure
Formula I1-24C.



Formula 11-24C. -7 WD 2006/ 060809 PCT/ US2005/ 044091
[0034] FIG 9 depicts the 1H NWR spectrum of a
W@ 0opoensad havi ng structure Fornula 11-19. [ 00BGI/US10@/044091
10 depicts the 1H NVR spectrum of a conmpound havi ng
structure Formula 11-2. [0036] FIG 11 depicts the
mass spectrum of a conpound having structure Fornul a
11-2. [0037] FIG 12 depicts the 1H NVMR spectrum of a
conpound having structure Fornula 11-3. [0038] FIG
13 dépd4it s FHe Prapicspbet HUNMB spectompafumdomavimihaving structure
Fstrlllc%gée Formula 11-3. [0039] FIG 14 depicts the 1H
RR'SHect rum of a conpound having structure Fornul a

11- 40035)040F1! B ddpcidiari o NMR]%PE@% 695%&%%&& having structure
conpound having structure Fornula 11-4. [0041] FIG

Fagudelbizct s the 1H NMR spectrum of a conpound havi ng
Str u[%b% € E%Eg?k gdeI | 1S ﬁi‘e %g%sgg ecl':rlunq otl Zl 90%@1')0%%38 }tﬁalr}}/fng structure

=D
mass' spectru Offpouin ing structur or
FohmBAI-2[ 0043] FI G 18 depicts the 1H NVR spectrum of a

compound having structure __Fornula |I-5B. [0044] FIG

19 d@PBts FHe Haderidpéret ALAMR specB¥holipdomRpifyhaving structure
FShfcigre Fornula 11-5B. [0045] FIG 20 depicts the

1H NMR spectrum of a conpound havi ng structure

For ni@D38]1 V- BE.i h3 DeBisdthe maH4 Gjecti@. o1 cheympoing hdvéng structure
FlHW spectrum of a conmpound having structure

PHMAMA- | Vv-3C in 0BD6/ DMBO d6. [0047] FIG 22 depicts

the pbsdYVR specis yepial nr TPMRERNGeNAV BYa Shinpelt Baving structure
oL S

[0040] FIG. 15 depicts the mass spectrum of a compound having structure
Formula II-4.

[0041] FIG. 16 depicts the "H NMR spectrum of a compound having structure
Formula II-5A.

[0042] FIG. 17 depicts the mass spectrum of a compound having structure
Formula II-5A.

[0043] FIG. 18 depicts the '"H NMR spectrum of a compound having structure
Formula II-5B.

[0044] FIG. 19 depicts the mass spectrum of a compound having structure
Formula II-5B.

[0045] FIG. 20 depicts the 'H NMR spectrum of a compound having structure
Formula IV-3C in DMSO-de.

[0046] FIG. 21 depicts the 'H NMR spectrum of a compound having structure
Formula IV-3C in C¢D¢/DMSO-ds.

[0047] FIG. 22 depicts the '"H NMR spectrum of a compound having structure
Formula II-13C.

[0048] FIG. 23 depicts the "H NMR spectrum of a compound having structure
Formula II-8C.



[0048] FIG 23 depicts the 1H NVR spectrum of a

conpound having structure Fornmula 11-8C. -8 WO
wWQ2@6HBB09 PCT/ US2005/ 044091 [0049] FI G 24rCiEpSmDT044091

the 1H NWR spectrum of a conmpound havi ng structure

Formul a 11-25. [0050] FIG 25 depicts the 1H NWR

spectrum of a conpound havi ng structure Fornula

I1-21. [0051] FIG 26 depicts the 1H NVR spectrum of a

conpound having structure Formula 11-22. [0052] FIG

27 SO i nRIGi 24 depids theh'd] dRopegsi of & ickmpaetd iving structure
Fo%ﬁ'ﬁ%i?%t nmuscl e proteasones. [0053] FIG 28 shows

PARi%itPon of the PGPH and Caspase-|ike activity of

rabb[it())pso]nuspi@ B 0éhas e NVIR 3pbctinhCof 2208IpOUE having structure
i nhibition of the chynotrypsin-like activity of human

Fapplaf-déyt e prot easomes. [0055] FIG 30 shows the

ol et o MG RS oF SN PRt S PR h A evine stucture
Fowigill-gap2f act or - kappa B (NF-KB) /|l uci ferase activity and

cytotoxicit rofiles aof J1-16. [0057] FIG. K 32 shows )
r edul®934dn o%lér)-i 2\eshawy rayatica nofa iy FlsimaiPyR e activity of rabbit

RAhespBRLhaked | KBa by 11-16 in HEK293 cells (A) and
mt%g I%J%KZQS NF- KB/ Luci ferase reporter clone (B).

[ 005[8Y5F| G FBB Shahwws arcghition af thePGHH el Caspysst-leke activity of rabbit
requl at o%r?%téorotei ns, p21 and p27, by I1-16 treatnment
MYFCITREREEN ™M) | s (A) and the HEK293 NF- KB/ Luci f er ase

repopbes) chrmed Bhowd GOS0l /& tllg%h%@M?psﬁflIiké/ atiafy of human
of spase-3 by 11-16 in Jurkat cells. 0060] FIG 35

ey owstePARFasemsdvage by |1-16 in Jurkat cells. [0061]
RO 0 O e B R R s
cledvhged L IOoN Y AMTGubstedd. nent on PARP and Pro- Caspase 3

[0056] FIG. 31 shows nuclear factor-kappa B (NF-kB)/luciferase activity and
cytotoxicity profiles of II-16.

[0057] FIG. 32 shows reduction of IxkBo degradation and retention of
phosphorylated IxkBow by II-16 in HEK293 cells (A) and the HEK293 NF-kB/Luciferase
reporter clone (B).

[0058] FIG. 33 shows accumulation of cell cycle regulatory proteins, p21 and
p27, by II-16 treatment of HEK293 cells (A) and the HEK293 NF-xB/Luciferase reporter
clone (B).

[0059] FIG. 34 shows activation of Caspase-3 by II-16 in Jurkat cells.

[0060] FIG. 35 shows PARP cleavage by II-16 in Jurkat cells.

[0061] FIG. 36 shows inhibition of LeTx-induced cytotoxicity by II-16 in
RAW264.7 cells.

[0062] FIG. 37 shows the effects of II-16 treatment on PARP and Pro-Caspase 3
cleavage in RPMI 8226 and PC-3 cells.

[0063] FIG. 38 shows II-16 treatment of RPMI 8226 results in a dose-dependent
cleavage of PARP and Pro-Caspase 3.



cl eavage in RPM 8226 and PC-3 cells. [0063] FIG 38

shows 11-16 treatnent of RPM 8226 results in a
waelomendspendent cl eavage of PARP and Pr o- CaspeSEUS2005/@14091

WO 2006/ 060809 PCT/ US2005/ 044091 [0064] FIG 39 shows

in vitro proteasone inhibition by I1-16, 11-17, and

I1-18. [0065] FIG 40 shows proteasomal activity in

PWBL prepared fromll-16 treated mce. [0066] FIG 41

shows epoxomicin treatnment in the PWBL assay. [0067]

FI G [08@4]s hoWiG.i ¥tshawamsdyo potgpsrms Dhibitfc@d6d]- 1611617484 II-18.

sho creased pl TNF I | at
A L L
nﬁ&Ject of Formula 11-2, Fornula 11-3 and Fornula II-4

on NF- KB nedi at ed Iu0|ferase activity in HEK293
NF- KBP6Glc CEIQ? ¢t sho@yajoxpnGin geatgeriie ths PAXBR\ssagsul t s

sho th f ormul a nd Fornula Il-5B
N0 hopf Bhe §h e Rakp R0, FOERLS
NF 1 Eézquc €rt |43 00T ddcrdabdd pldnO BNF IHVSIS&SS]&X}E tfeaﬁddlvhﬂl LPS.

shomﬁngbthe effect of Forrmula 11-2, Formul a and
For n@P@9111- FIG 4 ¢pictnappast qe%@,sﬁomngéhed%ﬁchg pf ‘g"o%qula II-2 Formula

nE B2 6L 950 DT o U Mo o

chynpownp3|HRElkEdQﬁﬂbwmmy1eﬁﬂmahbwﬁg2ﬁseﬁkaiebﬁmmmk1HdA.mm
OO7$& FI G 48 depicts the effect of Fornulae 11-
Farmuta [-3RpmNF 4%@941%@4 lupkerase %mtsatnéféﬁlé?y%&ﬂ%mﬁﬁeﬂs

0074h-Fl G
E:orrp@b f ha\lflfé;]g&‘se&rp Ectésfaﬁstrs'%preﬂ";r nu%ﬁlgl-élé:?(@ 8%?@?“%? {11-2, Formula
50 aﬂfmﬁ:msaa HHAenlht MyRosppct-likenafvig otﬁmhb‘mgﬁﬁ pfcﬂt&dsmge
strugt F I1-18. [0076] _FI epj cts t
"W N Hpec Rt betifis 165 ABe ol Bl Bath Fogni fi58 on the
W@n hﬁcQQZt?dlty'%Jf{%bbﬁ%o@%RJté‘a%@me he conput er - gener at ed

pl ot of the conpound of Formula 11-26. [0078]
FI G [08B]depiFtd.s4& HepiatHthaMRiespet Fommmlest 1-2h &-T omd dlivchgaist LeTx-

meglam’j’ c?’[og' %’(10%({/ i n DMVBO-d6.

[0074] FIG. 49 depicts the '"H NMR spectrum of a compound having structure
Formula II-17.

[0075] FIG. 50 depicts the '"H NMR spectrum of a compound having structure
Formula II-18.

[0076] FIG. 51 depicts the "H NMR spectrum of the compound of Formula II-26
in DMSO-ds.

[0077] FIG. 52 depicts the computer-generated ORTEP plot of the compound of
Formula II-26.

[0078] FIG. 53 depicts the 'H NMR spectrum of the compound of Formula II-27
in DMSO-ds.

[0079] FIG. 54 depicts the "H NMR spectrum of the compound of Formula II-28
in DMSO-ds.

[0080] FIG. 55 depicts the "H NMR spectrum of the compound of Formula II-29
in DMSO-ds.

-10-



[0079] FIG 54 depicts the 1H NVR spectrum of the
conpound of Formula I1-28 in DVMSO-d6. [0080] FIG 55
wa@leso66s04 he ' H NVR spectrum of the conpound oPCFHUS2005/644091

11-29 in DVMSO-d6. -10 WO 2006/ 060809
PCT/ US2005/ 044091 [0081] FI G 56 depicts the 1H NMR
spectrum of the conpound of Formula 11-30 in DVSO d6.
[0082] FIG 57 depicts the 1H NVR spectrum of the
compound of Formula 11-44 in DVSO d6. [0083] FIG 58
depi qbes1) he ﬁ-ﬂGM/E{e RE G "UMNRIR Eﬁ&nﬁﬁ@%%@gouﬁerom%ula I1-30
1-7 in DMSO dé. 084] FIG 59 depicts the 1IH N

pAEYPWm of the corrpound of Fornula 11-47 in DI\/BO d6.

ES%ZM G RO e R E BbEro P of rmula a4

idENSD-sl6t he 1H NMR spectrum of the corrpound of Formul a

11-50 in DVMBO- d6. Detailed Description of the

Pref 490834 EnBSHPRERICT Gvs H NNThpestiem 0é thereommeynd pFormula I-7 in
si&kedigherei n. The references cited herein, including

the U S. patents cited herein, are each to be

consil@8ded iFIGospaepite cdhebXH NMIE spdreemi of thd E@hpound of Formula [1-47
£ ty into this specification. [0088] Enbodi nents

?)EV(I#ZCI nvention include, but are not Ii};ne'fted to, g

rovi a FIOR 6D Aepit@kihd RENRIE RALC ALY ¢ &%HPJ{I}H ¥ormula
Pncl l[ﬂsgg coFrrpmguE gp tf@or exaﬁ{p Qﬁéthose descr 3’ ula II-38
REMIQrdand anal ogs t hereof, and to providing a nethod

for ci ceuti accept abl e

ant i Wﬁgrobﬁg qgtcghncé_fﬁ&\)g%;apegﬁt‘ﬁ(’?%q “mRraug pf Formula I1-50
io OMEBd6 ons, for exanpl e. The net hods can incl ude

t he conp05|t|ons_|n relatlvel uhlgh yle[d mhereln t he

conpounds and/Legtatied djescriphip

acti Y(R)SVPgr q@lﬂnﬁéﬁ)ﬁs r&elteﬁ&‘ée dlg oa&gsh&{algns ‘The Te gerence§ cited herein,

enbodi ment s ate to providing novel conpounds
inditdangtab [LBS Ipatantr cied hkyin, aneandiadl e cordiddetBincorporated by reference in
inments relate to nmethods of treating

rthernore, .enbo
tgeg’he@gfety mlt%ﬂlllsasrﬂ?ﬂgF%Wn and i nfectious di seases,
par t [op8BRr | erhhBBedf bLGE iREnBMTBRRde it SRt limited to, providing a

method for the preparation of compounds, including compounds, for example, those

described herein and analogs thereof, and to providing a method for producing
pharmaceutically acceptable anti-microbial, anti-cancer, and anti-inflammatory compositions,
for example. The methods can include the compositions in relatively high yield, wherein the
compounds and/or their derivatives are among the active ingredients in these compositions.
Other embodiments relate to providing novel compounds not obtainable by currently
available methods. Furthermore, embodiments relate to methods of treating cancer,
inflammation, and infectious diseases, particularly those affecting humans. In some
embodiments, one or more formulae, one or more compounds, or groups of compounds can
be specifically excluded from use in any one or more of the methods of treating the
conditions described herein. As one illustrative example, compounds of Formula II-16 can
be excluded in some embodiments from the methods of treating caﬁcer generally, for

example, or a specific type of cancer. The methods may include, for example, the step of

-11-



enbodi nents, one or nore formnul ae, one or nore

conpounds, or groups of conpounds can be specifically
wez@biesm from use in any one or nore of the neCTOS®ODO44091

treating the conditions described herein. As one

illustrative exanple, conpounds of Fornmula 11-16 can

be excluded in sonme enbodi nents fromthe nethods of

treating cancer generally, for exanple, or a specific

type of cancer. The nethods may include, for exanple,
adnhigiststing anfeffective WDBOEE/208680¢ ¢HICT LluS2008¢v044@@dunds. Preferred

B R T T AW p—

ditQosel heeHPOUNGS oeksarRY hRdsl ehbemkbmg onbe Weésest Miedtion, these
conpounds di scl osed herein, but not necessarily in

objedtives@eichrent s of the present invention, these

obj i es C 1

ner r oo G2 FOEpEBhmp e Hheckpla Bl "RP ALRLBCAE SRR be of R
orc® ednifiguraéibn.o0 AlthAh ghhihe ghectflrecoapeands axemphfialiinddis application can be
exenplified in this application can be depicted in a .
depaiiadi e %m%%cpﬁﬁmtﬁan@%%my%wh ° OPPPRYYE Stepfohemisty
atORP ich &kl A0s REMiRiife¥ thborHRY a8 ¥RAsiEREd. aWHeRRARI centers are
or m xtures thereof are al so envisioned. Wen chira
fopaditiertbe ategvathvearnd this iniventibey iitvag ity &g wildenstriod that the compounds
einventiscml, J&iie%ﬁ}&ﬂgee%pderstood t hat the compounds
ERUBRE AL OSHPIE SEELLBIE st er eoi somers. Conpounds of
Chapsmbiaof F&ER80] Sone enbodi nents provi de conpounds,

and net hods of producing a class of conpounds

pharlA8Mut i Eemp ymbedimpriaproyideomporiy, Pdguethedy gresuging a class
Ot‘Fg)?ﬁrﬁﬁ)ﬁédsl’ % o cguﬁcg);y Efc%@%@l% IECAES %ﬁ(? Hfo%ﬁgzes%ﬁe glep%f, wherein the

cqnii8ids dreirepesst@edbehtyodiatent s t he substituent(s) R

R2, and R3 separately nay Ry
Es
EZJ
E4
——E,
l’l R3
(Ri),
Formula I

[0091] In certain embodiments the substituent(s) R;, Ry, and Rj separately may
include a hydrogen, a halogen, a mono-substituted, a poly-substituted or an unsubstituted
variant of the following residues: saturated C,-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C»-Cos
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl (including for
example, cyclohexylcarbinol), cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylaikoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl,
cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide,
sulfone, sulfonate esters, thiocyano, boronic acids and esters, and halogenated alkyl including

polyhalogenated alkyl. Further, in certain embodiments, each of E;, Ey, E; and B4 can be a

-12-



i nclude a hydrogen, a hal ogen, a nono-substituted, a
pol y-substituted or an unsubstituted variant of the

wo 200bowismy resi dues: saturated Cl-C24 al kyl, PCT/US2005/044091
unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,
acyl oxy, al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy,
cycl oal kyl (including for exanple,
cycl ohexyl carbi nol), cycl oal kenyl, al koxy,
cycl oal koxy, aryl, heteroaryl, arylalkoxy carbonyl,
sabdtioigd canipubstitaiey hetemaionn foraghanpla b herydatom separately selected from
¢ gﬂnocarbogloxy“ nitro,_ azido, phenyl,
Sy PIRF R ISHRS PL Rif0gRnosilfur andQyeRR-o, ~ aryl t hi o,
OXyS Y9Ny , n 68 R¥bodiENaR% cahHeQsquath fl%'eﬂﬁal to 2. When n is equal
sul fone, sul fonate esters, thiocyano, boronic acids
taAdhesthstigients gen brathe gunmaeedn &k Kifferémc Furtiengore, in some embodiments

I ed alkyl. Further, in certain

]gg%%ggﬁg%?gg£each of El, E2, E3 and E4 can be a -12
WO 20986080 3omEEMbIGRRGHE GA4RRAb1y BUDS kikhRE & unsubstituted C; to
cgn ufg%ltuted het eroatom for exanple, a heteroatom

@3%{ -t Y15 a8|ce eyl Fihyhprapkb igpepyl. buibk iisbhtyg tef-butyl, and pentyl
R St RGEN, ISitlfes &1 ndt Q%084 Ol bt
ae n%odi > Tmson eC él}l‘tﬁnggnégl% gl q'st %c[t% sglﬁgtlérddcg% T %n()sulés.tlt%% rJimRranched Cs
alkgl.equal to 2, the substituents can be the same or

can i fferent. Further e, I n some enbodiments R3

2" 094! hy db S T PolIGSI & BHbeRIvBU? B Rkasinol when one of te

Rpsedsefudits Ys &fylios cRlof§t dddut .86 nRnypnsubstituted Cl to

C5 al kyl . For exanpl e, nethyl, ethyl, propyl,

i sopW@é%ll . Buefgrably; Boeauthel a formeylt -Routeyample ik gemonnd may have the
- . I'n some enbodi mrents, RlL is not a

ﬂ?ﬁ%@@%%ﬁ?@%gg}'unsubstituted, unbranched C6 al kyl .

[0094] In sone enbodi nents, R#d s not cycl ohex-2-enyl

car bi nol when one of the R] sqbsti ents is ethyl or

chloroethyl and R3 is nethyl. Preferably, R2

can be a fornyl. For e¥X e, tihe tonpound may have

the following structure |- €HC°HO NOO HRe

FORMULA | -1 H

Re

FORMULA I-1

[0096] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.

-13-



[0096] R8 mmy include, for exanple, hydrogen,

fluorine, chlorine, bromne and iodine. -13 WO
wWQ26HBIB09 PCT/ US2005/ 044091 [0097] Pref er abdpS100&044091

structure of Formula I-1 may have the follow ng

stereochem stry: OHC H=0 N OO HIU" c Rs [00981

R8 may include, for exanple, hydrogen, fluorine,

chl orine, bromne and iodine. [0099] Preferably, R2

can be a carbinol. For exanple, the conpound rmay have

t he [DOYTow Reefabbluc tther estrhetdre Off Fbin@la N-D Bay Hhps the following

Fornula 1-2 [0100] R8 may include, for exanple,
SRGRFIEYERY: f I uori ne, chlorine, bronine and iodine. -14

WD 2006/ 060809 PCT/ US2005/ 044881 [0101] As an

exanpl e, the structure of Fgrmzla 1 9 may have the

follow ng stereochem stry, :

Huwe

Hie.

Rs

[0098] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.
[0099] Preferably, Ry can be a carbinol. For example, the compound may have

the following structure I-2:

Formula -2
[0100] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.

-14-



OH H=0 N=00O H11~"" RB [0102] R8 may i ncl ude,
for exanple, hydrogen, fluorine, chlorine, bromne and

w0 oab06080§ 0103] As exenpl ary conpound of For nuPEI/USI0851044091
be the conpound having the followng structure 1-3: H
O NOO HRB Fornula 1-3 [0104] R8 may include, for
exanpl e, hydrogen, fluorine, chlorine, bromne and
i odine. -15 WD 2006/ 060809 PCT/ US2005/ 044091 [0105]
The conpound of Fornula 1-3 may have the foll ow ng
st erjeniem aalan stabdptd, uhe strittlre & Forthulh T4l hiay"Hav&8he following
[0106] . RS may include, for exanple, hydrogen,

SYIEQEBFIREY: chl ori ne, broni ne and

OH

H
N

'

Hey

INitiren

Rg

[0102] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

1odine.

[0103] As exemplary compound of Formula I can be the compound having the

following structure I-3:

Re
Formula I-3

[0104) Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.
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i odi ne. [0107] Anot her exenplary conpound Formul a |

can be the conpound having the follow ng structure
waz2es5/066809 N O O HR8 Fornmula 1-4 [0108] R8 PEm/US2005/044091

i nclude, for exanple, hydrogen, fluorine, chlorine,

brom ne and iodine. -16 WO 2006/ 060809

PCT/ US2005/ 044091 [0109] Preferably, the conpound of

Forrmula 1-4 may have the followi ng stereochem ca

structure: H=0 NO O H111~"" = R8 [0110] R8 may
i nclpodes] f orhexampbewd by Ho@gen I-3f ntio havee thec fulllowiinpe stereochemical
bromne and iodine. [0111] Still a further exenplary

stpissvund of Formula | is the conpound having the
followi ng structure 1-5: NHZ N OO0

\

I
(®)

H
N

Hiy

ity

Rg
[0106] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.
[0107] Another exemplary compound Formula I can be the compound having the

following structure I-4:

Rs
Formula I-4

[0108] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.
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HR8 Fornmula 1-5 [0112] R8 may include, for exanple,

hydr ogen, fluorine, chlorine, bromne and iodine. -17
wWHDROBHNID60809 PCT/ US2005/ 044091 [0113] For PXEDE1085/044091

t he compound of Fornula 1-5 may have the foll ow ng

stereochem stry: NHZ HO NOO HII~"" R8 [0114] RS

may i nclude, for exanple, hydrogen, fluorine,

chl orine, bromne and iodine. [0115] In sone

enbodi nents, R2 of Formula | can be, for exanple, a

cycl oiu®91 2- mwfekdblydeme nednipdund FOF FeXAIR! B4 &Bg have the following

conpound may have the follow ng structure of Formul a

sieregchqmigal sfugluge: 4 RS Fornula 1-6 [0116] R8 may

i nclude, for exanple, hydrogen,, fluorine, chlorine,

brom ne and iodine. -18

ZI
ol
(@]

Huwen

i,

Rs

[0110] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.
[0111] Still a further exemplary compound of Formula I is the compound having

the following structure I-5:
NH2

—O

Rg
Formula I-5
[0112] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.
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WO 2006/ 060809 PCT/ US2005/ 044091 [0117] Preferably,

t he conpound of Fornmula 1-6 may have the foll ow ng
waet@seeshen stry: HO N= 00 HIi~"" = R} [PAWBH20RB044091

may i nclude, for exanple, hydrogen, fluorine,

chl orine, bromne and iodine. [0119] In further

enbodi nents, R2 of Fornula | can be, for exanple, a

cycl ohex- 2-enyl nethyl. For exanple, the conpound may

have the followi ng structure of Formula 1-7: HON O

O @1B¢r nuFar &xampld)1R0]coRPonmy of rfokmdie, I-b amagXanplile, following

fluorine, chlorine, bromne and i odine.

“T%?ET%mﬁVeferably, t he conpound of Formula 1-7 may

have the followi ng stereochem siry: -19 WO

2006/ 060809 PCT/ US2005/ 044091 H O N=0O H~nn..

R3 N

amil]

Rs
[0114] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.
[0115] In some embodiments, R; of Formula I can be, for example, a cyclohex-2-

enyli denemethyl. For example, the compound may have the following structure of Formula
I-6:

N

Rg

Formula I-6

[0116] Rs may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.
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[0122] R8 mmy include, for exanple, hydrogen,

fluorine, chlorine, bromne and iodine. [0123] In
w@ethencmsnbodi nents, R2 can be a cycl ohexyl al kyPErUsm05/044091

[0124] Also, in other enbodinents, R2 can be a

C- Cycl ohexyl -nmet hyl eneami ne. In others, R2 can be a

cycl ohexanecar bal dehyde O oxi ne. [0125] Furt hernore,

i n sone enbodi nents, R2 can be a cycl oal kyl acyl .

Compounds of Fornula Il [0126] O her enbodi nents

provigia7fonpabResly, AR dRtRAds of Fgﬁﬁﬂé‘cﬂ-@gmg)( Cle8 Sthe following

of conpounds, pharmaceutically acceptable salts and

sigreockiimmgirest ers t hereof , wherein the conpounds are

represented by Formula Il ~ Rq E5 E3 E2 E1 E4 R 1

Rl~n 3 Formula Il [012 ertain enbodi nents the

substituent(s) Rl, RS, separately may include

a hydrogen, a hal ogen, substituted, a

pol y-substituted or an unt N(tuted -20 WO

2006/ 060809 PCT/ US2005/ 044091 wariapt of the

follow ng residues: saturat Cl- al kyl ,

unsat urated C2-C24 al kenyl 4 al kynyl, acyl,

acyl oxy, al kyl oxycar bonylo oxycarbonyloxy,

cycl oal kyl, cycl oal kenyl . oxy, cycl oal koxy, aryl,

heteroaryl, aryl al koxy carbgpnyls al koxy carbonyl acyl

am no, am nocarbonyl, am rfocarboyl oxy, nitro, azido,

phenyl, cycl oal kyl acyl, hydroxy, alkylthio, arylthio,

oxysul fonyl, carboxy, cyano, /thio, sulfoxide, sulfone,

sul fonate esters, thiocyano,/ boronic acids and

esters, and hal ogenated al kg] including

pol yhal ogenated al kyl . Further, in certain

enboHllﬂrﬁﬁt s Regah ingfudg1 for ramplg, hyiogen, Huerittse chlorine, bromine and

i&ﬁ%ftituted or unsubstituted heteroatom for exanple,

a heteroatom or substituted heteroatom sel ected from

the Maedp dofisiiet emBodimeits,t RO mSI | Ifcdh banfdr exagRe) .a cyclohex-

2-enylmethyl. For example, the compound may have the following structure of Formula I-7:

-
-\

Cl
Formula I-7
[0120] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.
[0121] Preferably, the compound of Formula I-7 may have the following

stereochemistry:
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[0128] In s
in others i
WO beeoenissd i t

Fur t her nor e,

hydr ogen. i

equal to 2,

E5 can be,

onme enbodi nents n can be equal to 1, while

t can be equal to 2. Wien n is equal to 2,
uents can be the sanme or can be di PEBUS2IS/044091
in some enbodinents R3 is not a

n can be equal to 1 or 2, and when in is

R4 can be the sane or different. [0129]

for exanple, OH, 0, OR10, S, SRI |, SO2R11,

NH, NH2, NCH, NHOH, NR12, and NHOR13, wherein R O 13

may separ at
substi t ut ed

al kyl, an aryl, a hete
can be CH2CH2X, wherein

ely include, exanpl e, hydrogen, a

or unsubstjtufed/of any of the foll ow ng:
and the like. Also, Rl
, for exanple, H F,

ad, Br, and I. R3 can be Furt hernore, R4 may
i ncl ude a cycl ohexyl . 2 (EI, E3 and E4 can
be 0 and E2 can be NH. Prgfery R1 can be CH2CH2X,
wherein X is sel ected consi sting of H

F, d Br, and |I; wherein

wherein R3

R

4 iRcl ude a cycl ohexyl ;
can be nethyl"

andiwherein each of EI, E3

and E4 separately can be Ofand™E2 can be NH. [0130] In

sone enbodi
when one of
chl or oet hyl

enbodi nent s,

unsubsti t ut
et hy01229r op
and pentyl
io{B¢ a subst
al k){b123-]21
For "exanpl e,
t he [ﬂb24]ovv|

ments, R2 is not\ cycl ohex-2-enyl carbino
the Rl substityents is ethyl or
and R3 is nethyl. [0131] In sone
preferably R1L As a substituted or
ed Cl1 to G5 aIk?I For exanple, nethyl,
Rb malySoghadep for, exdautpld, hydegday tiidorine ecifiorbugs yrlomine and
are preferred. In sone enbodi nents, Rl is
ituted or unsubstituted, unbranched C6
HRRAUEHOGAARE, ﬁggn@s%qwmé@%aﬂmmaszl
an exenpl ary conpound”of Formila Il has
Adso, 8t othert amltwdiments, Ro o@ribeld Q-Cylahegyl-npétiRgencamine.

%ers 5 can bél' a cyclohexanecarbaldehyde O-oxime.

[0125]

Furthermore, in some embodiments, R, can be a cycloalkylacyl.

Compounds of Formula II

[0126]

Other embodiments provide compounds, and methods of producing a class

of compounds, pharmaceutically acceptable salts and pro-drug esters thereof, wherein the

compounds are represented by Formula II:

[0127]

(Re)ss. .28

Es

Ea_|
Eq

Ey

(®), "
Formula II

In certain embodiments the substituent(s) R;, R3, and Ry separately may

include a hydrogen, a halogen, a mono-substituted, a poly-substituted or an unsubstituted

20-



[0133] R8 mmy include, for exanple, hydrogen,
fluorine, chlorine, bromne and iodine. [0134]
wE2@apb®ry st ereochem stry can be as fol |l ows: PCHBSIOBF/644091
O NOO HU"" R8 -22 WO 2006/ 060809
PCT/ US2005/ 044091 [0135] In preferred enbodi nents,
the conpound of Fornmula Il has any of the follow ng
structures: HH OHOH NOHOHN OHOO OHOO
HNH 0O HC Br CH3 [0136] The following is
vagxgny e fpllewagecddiesi ssturated Gr-Coatipd unsaiutatedi GrgCx lkenyl or C>-Coy

al%%&%%tcylf %gylg')g‘i, %Tky}o]i(&cszdrbcian@ijox]y} éﬁyloxg/cea%@oen%/{oix\fl,e lc%loa@k;’ﬂ é_}lrcloalkenyl,
alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy, alkylthio,
arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone, sulfonate esters, thiocyano,
boronic acids and esters, and halogenated alkyl including polyhalogenated alkyl. Further, in
certain embodiments, each of E;, By, Es and E4 can be a substituted or unsubstituted
heteroatom, for example, a heteroatom or substituted heteroatom selected from the group
consisting of nitrogen, sulfur and oxygen.

[0128] In some embodiments n can be equal to 1, while in others it can be equal
to 2. When n is equal to 2, the substituents can be the same or can be different. Furthermore,
in some embodiments R3 is not a hydrogen. m can be equal to 1 or 2, and when m is equal to
2, R4 can be the same or different.

[0129] Es can be, for example, OH, O, OR;o, S, SR11, SO2R11, NH, NH,, NOH,
NHOH, NR >, and NHOR 3, wherein Ry¢.;3 may separately include, for example, hydrogen, a
substituted or unsubstituted of any of the following: alkyl, an aryl, a heteroaryl, and the like.
Also, R; can be CH,CH,X, wherein X can be, for example, H, F, Cl, Br, and I. Rz can be
methyl. Furthermore, R4 may include a cyclohexyl. Also, each of Ei, E3 and E4 can be O and
E, can be NH. Preferably, R; can be CHyCH,X, wherein X is selected from the group
consisting of H, F, Cl Br, and I; wherein R4 may include a cyclohexyl; wherein R3 can be
methyl; and wherein each of Ey, E; and E,4 separately can be O and E; can be NH.

[0130] In some embodiments, R, is not cyclohex-2-enyl carbinol when one of the
R, substituents is ethyl or chloroethyl and Rj is methyl.

[0131] In some embodiments, preferably R; is a substituted or unsubstituted C; to
Cs alkyl. For example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl
are preferred. In some embodiments, R; is not a substituted or unsubstituted, unbranched Cg

alkyl.
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HOH=0CHN OOH OOH=00 HIu"™ =c NHM"
OO Huwuwu"" d Br CH3 [0137] In other enbodi nents
woL@ee6030R4 may i ncl ude a 7-oxa-bicycl o[ 4. 1. 0] PEPUS2005/044091
2-yl). An exenplary conpound of Formula Il is the
followi ng structure 11-5: -23 WO 2006/ 060809
PCT/ US2005/044091 HHOH OHO NOO HR8 Formula
11-5 [ 01381 R8 may i nclude, for exanple, hydrogen,
fluorine, chlorine, bromne and iodine. [01391 The

fol l[o182)g ar& exapkl es bmehmposmnssntafi Fugmukell has the following

structure of Fornmula 11-5:
structure II-1:

H
OH
H O
N
0
——0
H
Rs
Formula II-1

[0133] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.

[0134] Exemplary stereochemistry can be as follows:

OH

T
anllll
O

Hg

Rs
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HH HH \ OHor OHO HOH=0 NNOO FK-~llu,,..

- fII-5A011-5B C C Fornmulae Il-5A and I1-5B -24
wWODROBHNID60809 PCT/ US2005/ 044091 [ 0140] I n seET/0S2005/044091

further enbodi nents, at |east one R4 may include a

subsituted or an unsubstituted branched al kyl. For

exanpl e, a conpound of Fornmula Il can be the follow ng

structure 11-6: HOH HOOH HO NOO HRB Fornula

11-6 [0141] R8 mmy include, for exanple, hydrogen,

f1 uof0136] chhanéfbrsd bnbsdimen®Nthe doRPbiRl of @dARlIa Th8as any of the

followmng is exenplary stereochem stry for a conpound

tﬂg\‘i‘il%s‘[f%@re%t ructure of Fornula 11-6:

H
OH COH

H 0 H 0
N\ H N\
OH
(0] / 0
——O e} ——O

H

H
N—
o
——0
H
Cl Br
CH3

[0136] The following is exemplary stereochemistry for compounds having the

structures II-2, II-3, and II-4, respectively:

ZT
i
O
ZT
i)
@]

OH

( Hiwe

Br

i)
@]

H
N

Hinwy

i,

LI

Hhey

i,

Cl

CH3
[0137] In other embodiments wherein R4 may include a 7-0xa-bicyclo[4.1.0Thept-
2-yl). An exemplary compound of Formula II is the following structure II-5:
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HOH HOOH HO N=00 W Ra -25 W 2006/ 060809

PCT/ US2005/ 044091 [0143] As anot her exanple, the
w@oovpoensad of Fornula Il can be the foll owi ng BCT/USI005/@44091

11-7: H CHOOH OHCO HN 00 HR8 Formula 11-7

[0144] R8 may include, for exanple, hydrogen,
fluorine, chlorine, bromne and iodine. [0145] The

following is exenplary stereochem stry for a conpound

having the structure of Fornula 11-7: H CHO OH OHC
HO
H
OH
O
H O
N
o} l
——0
H
Re
Formula II-5
[0138] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.

[0139] The following are examples of compounds having the structure of Formula

II-5:

OJ“H::.,
T
il
(@]
T
sl
(@]

O

Hg e

II-5A II-5B
Cl cl

Formulae II-5A and [I-5B
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=N= OO0 =HM R8 -26 W 2006/ 060809
PCT/ US2005/ 044091 [0146] In other enbodi nents, at

wo ewsesne R4 can be a cycl oal kyl and E5 can bRCHIS2005/044091
oxygen. An exenplary conpound of Forrmula Il can be the
following structure 11-8 0 HON 0O HRS
Formula 11-8 [0147] R8 may include, for exanple,
hydrogen (11-8A), fluorine (11-8B), chlorine (I1-8C)),
bromne (11-8D) and iodine (11-8E). [01481 The
f ol l[owdong |k seX dimHeacmbsdigreeBcd eemstsctnbwfmy iacloderpadgiuted or an
having the _structure of Forrrula 11-

H.=0 .
unpybeyitgiedpragrbed alkpg Iy exgppiena Sy BBSPTEHe 4 188 tedhe folowing

sthG&ufy.@M ne oxide, giving rise to an oxine.

HO

H
HO OH
H O
N—_|
(0]
——0
H
Rg
Formula II-6

[0141] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.

[0142] The following is exemplary stereochemistry for a compound having the

structure of Formula II-6:

HO

HO

I
gl
@]

Huw g

Rs

D5



An exenpl ary conpound of Fornula 11 has the foll ow ng

structure [1-9: -27 WD 2006/ 060809 PCT/ US2005/ 044091
WRDN06/06086» 0 N O O H R8 Fornula 11-9 [01501 RSI/I82005/044091

i nclude, for exanple, hydrogen, fluorine, chlorine,

brom ne and iodine; R can be hydrogen, and a

substituted or unsubstituted al kyl, aryl, or

heteroaryl, and the like. [01511 The following is

exenpl ary stereochem stry for a conpound having the

st ryet4sie oAs kosthar exapicd theR€Impohind fFoBnila [Dc@h béthe' following

R8 -28 WD 2006/ 060809 PCT/ US2005/ 044091 [0152] A
stpgftendy’: exenpl ary conmpound of Formula Il has the

foll ow ng structure :

Rs

Formula II-7

[0144] Ry may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine.
[0145] The following is exemplary stereochemistry for a compound having the

structure of Formula II-7:

CHO
OHC

vttt
(@]

HWy

nnns

Rs
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NOO HR8 Formula 11-10 [0153] R8 may include, for
exanpl e, hydrogen, fluorine, chlorine, bromne and
w0 oab06080§ 0154] The following is exenplary PCT/US2005/044091
stereochem stry for a conpound having the structure
of Formula 11-10: OH H=0 NOO HmMR8 -29 W
2006/ 060809 PCT/ US2005/ 044091 [0155] In sone
enbodi ments, E5 can be NH2. An exenplary conpound of
Formula Il has the following structure I1-11: HNHZ H
N QODIG] H R ddor HmlbadiMenﬂs,lat[l@fkﬁﬁﬂe RR&amy aiaycloalétg,andl @ can be an

e, e
oxygen An exen}{)?a omnpoufnld %9 H)Qr?ula ﬁlglmolge trl]le fol orvs(llnr;ng gt?uc?qu [-8:

Ra
Formula II-8
[0147] Rg may include, for example, hydrogen (II-8A), fluorine (II-8B), chlorine
(II-8C), bromine (1I-8D) and iodine (II-8E).
[0148] The following is exemplary stereochemistry for a compound having the

structure of Formula II-8:

Hiwe

I

Rs

[0149] In some embodiments E5 can be an amine oxide, giving rise to an oxime.

An exemplary compound of Formula IT has the following structure II-9:
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i odine. [0157] The followng is exenplary

stereochem stry for a conpound having the structure
wW@bookosasd a |11-11: H \\\\""" | NH2 H= O N ECTIUS2005/044091

H u~"" R8 -30 WD 2006/ 060809 PCT/ US2005/ 044091 [0158]

In sonme enbodi nents, at |east one R4 may include a

cycl oal kyl and E5 can be NH 2. An exenplary conpound

of Formula Il has the following structure 11-12: NH2

HON OO0 HR8 Fornula 11-12 [0159] R8 may i ncl ude,

for exanple, hydrogen, #TuQrine,gghlorine, brom ne and

i odine. [0160] The follow ng is exenpl ary

stereochem stry for ajconmpolnd haying the structure

of Forrmula 11-12: NH2

Rg

Formula II-9
[0150] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine; R can be hydrogen, and a substituted or unsubstituted alkyl, aryl, or heteroaryl, and

the like.

[0151] The following is exemplary stereochemistry for a compound having the

structure of Formula II-9:

Huwy

Rg

I8-



O R8 -31 WD 2006/ 060809 PCT/US2005/044091 10161] A
further exenplary conpound of Fornula Il has the

wo edobowisny structure fl- 13: 0 HO NO 0O HEBUS2005/044091
FORMULA 11-13 [0162] R8 may include, for exanple,
hydrogen (11-13A), fluorine (11-13B), chlorine
(I1-123C), bromne (I1-13D) and iodine (11-13E). [0163]
The followi ng is exenplary stereochem stry for a
conmpound having the structure of Formula 11-13: CHZ
10 H[@52N O A Iflirier eRfBnpl@z MMRp3HI6IfOGRBAR 1T has the following structure
HcP [/ US2005/ 044091 [0164] A still further exenplary
C ound of Formula Il has the followi ng structure
11-14: JOH HO N

OH
H 0]
N\
(@]
——O0
H
Rg

Formula II-10
[0153] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.

[0154] The following is exemplary stereochemistry for a compound having the

P

structure of Formula I1-10:
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0 O HR8 FORMJLA 11-14 [0165] R8 may include, for
exanpl e, hydrogen, fluorine, chlorine, bromne and

w0 oainen80d 0166] The following i s exenplary PCT/US2005/044091
stereochem stry for a conpound having the structure
of Formula Il-14: OH H=0 N=00O Hn"" R38 -33 W
2006/ 060809 PCT/ US2005/ 044091 [0167] In sone
enbodi ments, the conpounds of Formula Il, nmay include
as R4 at |east one cycl oal kene, for exanple.

Fur t [lgs8pPr €,In i s8ms b RARaH, BNt bd ML OO LRESPIBBY compound of
i ncl ude a hydroxy at E5, for exanple. A further

y
Fepadp Hdey thedppoving seictrefimilia 11 has the fol | owi ng
structure 11-15: HH CH O NOO HRe Formula
| 1- 15

NH,

Re

Formula JI-11
[0156] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.
[0157] The following is exemplary stereochemistry for a compound having the
structure of Formula II-11:

HY

LTI

Re
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[0168] R8 mmy include, for exanple, hydrogen,
fluorine, chlorine, bromne and iodine. [0169]
wE2@apb®ry st ereochem stry can be as fol |l ows: PEI/BSIOBF/044091

=0 N=00O WV' R8 [0170] The following is

exenpl ary stereochem stry for conpounds having the

structures 11-16, 11-17, 11-18, and 11-19,

respectively: -34 WO 2006/ 060809 PCT/U82005/044091 CH

HHO N=OGHH OOH H=0 N=0O0O Hp~nCl =

11 161581 1- 16 GH chabbliibhestHaiQhsCbhe 1 mafdnblude @oyé\ibeﬁkﬂ afll Es can
be NH2 An exemplary compound of Formula I has the following structure 1I-12:

NH,

R
Formula II-12
[0159] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.
[0160] The following is exemplary stereochemistry for a compound having the

structure of Formula II-12:

T
ETHI
(@]

i

s
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OO HIlin"" 11-18 11-19 Br [0171] The conpounds of

Fornmul ae | 1-16, 11-17, 11-18 and I1-19 can be obtai ned
whyoobesasent at i on, synthesis, or sem -synthesi SPENUS2005/044091

i solated/purified as set forth below. Furthernore,

t he conpounds of Fornulae 11-16, 11-17, 11-18 and

11-19 can be used, and are referred to, as "starting

mat eri al s" to make ot her conpounds descri bed herein.

-35 WD 2006/ 060809 PCT/ US2005/ 044091 [0172] In sone

enbddiémnt sA fuhikercampplandsonyfoukdpfriibandld I vaythé fudlowdes structure

a_nethyl group as RI, for exanple. A further exenplary
H&%npound Formula 11- 20, has the follow ng structure

and stereo chem stry: HOH H=0 NOjJLo 11-20

-36 WO 2006/ 060809 PCj D5/ 044091 [01731 In sone

enbodi nents, the conpg »f Forgyla I'l, may include

hydroxyethyl as R, fo? further exenplary

conpound, Fornul a 11- 21, hag the bl owi ng structure
‘ -I—%N

and stereochemistry: H HQ
——O

e}

Ra
FORMULA 1II-13
[0162] Rg may include, for example, hydrogen (II-13A), fluorine (II-13B),
chlorine (II-13C), bromine (1I-13D) and iodine (II-13E).
[0163] The following is exemplary stereochemistry for a compound having the

structure of Formula II-13:

He

s

Rs
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OO HiNu"" 11-21 HO[01741 In sone enbodi nents,

t he hydroxyl group of Formula I1-21 can be esterified
waowk/osdses R may include ethyl propionate, forPERESPLF044091

An exenmpl ary conpound, Formula 11-22, has the

followi ng structure and stereo chem stry: -37 WO

2006/ 060809 PCT/ US2005/044091 H H ~IlwOH H=0 N

OO0 HUU-"" 11-22 0O O0O[0175] In sone enbodi nents,

t he conpounds of Forrmula Il may include an ethyl

groupleld R3A ftidr fmthanmpkemplaryf enmtvand exfe hpinanay Ik bamp thenthllowing
Stofuﬁﬁﬁgyja Il has the following structure 11-23: HH

"NOO H

OH
H O
N\
Q
——O
H
Rs
FORMULA II-14

[0165] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.

[0166] The following is exemplary stereochemistry for a compound having the
structure of Formula II-14:

OH

T
sl
O

Hin

Rs
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R8 [0176] R8 may include, for exanple, hydrogen,
fluorine, chlorine, bromne and iodine. Exenplary
wGar@seashen stry can be as follows: -38 WO 2008¢D68809044091
PCT/ US2005/ 044091 OHH _,"J OH HO NOHIu,,,O R8
[01771 In sonme enbodi nents, the conpounds of Fornula
11-23 may have the follow ng structure and
stereochem stry, exenplified by Forrmula I1-24C, where
R8 is chlorine: -39 WD 2006/ 060809 PCT/ US2005/ 044091
HH ﬂ"i J}CH H OHle BnBodithétsNiie conbdiads Of FotriNua 'II m@j/include as Ry at
- [1-24C [0178] I n sone enbodi nents,
1ea30nmmﬁ®11@ﬁe Fororaiglel Furhermgye, Hhipeg %bOdFIES‘Fl’I‘tB\)iPerﬁj’mpounds may
chem s | fj
iy REOET 36t iSRG 1A PR SRRRLES EPARIGU: Fommula Il has the
following structure II-15:

OH

H O
N\
0

Rs
Formula II-15
[0168] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine.

[0169] Exemplary stereochemistry can be as follows:

OH

ZT
satttttl
(@]

Hiwey

Hirteee

Rs

[0170] The following is exemplary stereochemistry for compounds having the
structures 1I-16, II-17, 1I-18, and II-19, respectively:
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HO N=0O0O C 11-25 [0179] In sone enbodi nents, the
conpound of Formula I1-15 may have the foll ow ng
wGar@seashen stry, exenplified by the conmpound PET/US2005/044091
Forrmula 11-26, where R8 is <chlorine: -40 WO
2006/ 060809 PCT/ US2005/044091 HHOH H=0 N=0O
HC 11-26 [0180] In sonme enbodi nents, the conpound of
Formula H may have the follow ng structure and
stereochem stry, exenplified by Formula 11-27, where

Rl is ethyl:
sone enbodi mefits
the follow n
exenplified b

[1L70H OH

[0171]

=0 N=0OO H11-27 [0181] In
t he cgnpound of Formula Il may have
turp gnd stereochem stry,

' -28, where R is methyl: HH

}.1

st

HwY

It

e

[T

11-17
1116 CH,

Hie

Hittoee)

ey

ey

II-19

Br }
The compounds of Formulae 1I-16, II-17, 1I-18 and II-19 can be obtained

by fermentation, synthesis, or semi-synthesis and isolated/purified as set forth below.

Furthermore, the compounds of Formulae II-16, II-17, II-18 and II-19 can be used, and are

referred to, as “starting materials” to make other compounds described herein.
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HH=0O NN=OO OO H11-28 11-28 -41 WO
2006/ 060809 PCT/ US2005/ 044091 [0182] In sone
werwedsasent s, the conpounds of Fornula Il nmay PEUSINES/044091
azi doethyl as Rl1, for exanple. A further exenplary
conpound, Fornmula 11-29, has the follow ng structure
and stereochemstry: H H Ivt OH HO NOO HIlIn,'
[1-29 N3 [0183] In sone enbodi nents, the conpounds of
Forrmula Il may include propyl as R, for exanple. A
f urtjoer2)exehpbany eotbopoume, tkocompaunti-@&OForhada flhenay include a
m%gg/lll\gr\é\ﬁ%%s Rsl,t EolfI %gcelljr&)ele.arlﬁg f&rtthee{ g}?e%lpp%nryscto%ouyd, l%ogm_lula |_Ill—i(), has the

following structure and stereochemistry:

T
Lol
(@]

Huw

11-20
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HM11-3 0 H3C -42 WO 2006/ 060809 PCT/ US2005/ 044091
[0184) Still further exenplary conpounds, Fornul ae
wo beogommd H 32, have the followi ng structur eP@NUS2005/044091
stereochemstry: s HO/ ,O0 HO N OO IUnn" C
Formul a 11-31 and 11-32 [01851 O her exenplary
conpounds, Fornulae 11-33, 11-34, 11-35 and 11- 36,
have the follow ng structure and stereochem stry:
J;:D'"'~OH HO5 H=0O N OO Illnu~C- Formula I1-33
- 1o3B] - 46 Wh200M60809 RETIIGR0A8/ 044BQ@inuld 0L 8GRy include

I n sone enbodi nents, the conpound of Formnul gJI 21 has th
hyidpreqyeidisl esyBndet AATRIS R furthsy e@%f&}méf’“tpﬁ%mﬁ ﬁ’ﬁaﬁ%}o% as the
BBz g DRk ! oW ng structure  and

stereochem stry:

Hiwe

11-21

HO

[0174] In some embodiments, the hydroxyl group of Formula II-21 can be
esterified such that Ry may include ethylpropionate, for example. An exemplary compound,

Formula I1-22, has the following structure and stereochemistry:

37-



H H HO NOO HM' 11-3 7 NC [0187] In another
enbodi nent, the conpound of Formula Il may include

weedhwlhsidshocyanate as R ; for exanple, the conppCrusSmwhs/044091
Formul a 11-38 has the following structure and
stereochem stry: H HOH H=0 NOO HIluu 11-3 8
NCS [0188] In sonme enbodi nents, the conpounds of
Formula Il may include a thiol as RI, for exanple. A
further exenplary conmpound, Fornula 11-39, has the
followi ng structure and ochem stry, where R= H
al kyl, aryl, or substitutied al kyl or aryl: -44 WO
2006/ 060809 PCT/ US2005/ 0440 HHYOd H=20

it

T

II-22

[0175] In some embodiments, the compounds of Formula II may include an ethyl

group as Rj, for example. A further exemplary compound of Formula II has the following

structure 11-23:

Rs

[0176] Rs may include, for example, hydrogen, fluorine, chlorine, bromine and

iodine. Exemplary stereochemistry can be as follows:
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NOO HIn~"" =11-3 9 RS [0189] In a further

exenpl ary conpound, the sul fur of the conpound of
WO-2006106@09 11- 39 can be oxidized to a sul f oxi dePCTESI0H044091

sul fone (n=2), for exanple, as in the conmpound of

Formula 11-40: H HOH H=0 NOO HWUu,,. I1-40
RODS [0190] In sone enbodi nents, the substituent Rl of
t he conpound of Fornmula Il nmay include a |eaving

group, for exanple, a hal ogen, as in conpounds 11-18
or 11-19, or another |eawing group, such as a

sul fonate ester. One e 8 is the nethane sul fonate
(rmesyl ate) of Formula - 45 %Q 2006/ 060809

PCT/ US2005/ 044091 H HJH= 0 NO

H 2 o

[0177] In some embodiments, the compounds of Formula II-23 may have the
following structure and stereochemistry, exemplified by Formula II-24C, where Rg 1is

chlorine:
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O HMOII-41 H3C O [0191] In sonme enbodi nents, the
the substituent Rl of the conmpound of Fornmula Il nay

w0 p@biesoel ect ron acceptors. The el ectron acceptDUSIaF044091
be, for exanple, a Lewis acid, such as a boronic acid
or ester. An exenplary conpound, Fornula 11-42, has
the following structure and stereochem stry, where n
=0, 1, 2, 3, 4, 5, or 6, for exanple, and where R=H
or alkyl, for exanple: -46 WO 2006/ 060809
PCT/ US2005/ 044091 =~ H H OH O NOO HUw. )n
I1-42 B RO \OR Further exefipl ary jconpounds of
Fornula 11-42 are the conpouhdsHs

where n=2 and t he
11- 42B, wherle and HR=H:  H 11~"" CH\IW"
OH HOHOW_ OH N 0
- \'
H = 0
N z 0
o ——O
5 H
Hiwy =
S N
© e Cl no4c

[0178] In some embodiments, the compounds of Formula II-15 may have the

following stereochemistry, exemplified by the compound of Formula II-25, where Rg is

chlorine:

Hiw

Hititnee,

G 15
[0179] In some embodiments, the compound of Formula II-15 may have the

J following stereochemistry, exemplified by the compound of Formula II-26, where Rg is

chlorine:

AQ-



OO OO 11-42A11-42B HOB HO' B\ \CH OH In sone
enbodi nents where the substituent RL of the conpound
W@R00k060304 a | | -includes an el ectron accept or, PCT1ES2005/044091
el ectron acceptor can be, for exanple, a M chael
acceptor. An exenplary conpound, Fornmula 11-43 has
the followi ng structure, where n =0, 1, 2, 3, 4, 5,
6, and where Z is an electron wthdrawi ng group, for
exanpl e, CHO, COR COOR, CONH2, OCN, N2, SOR SO2R,
etc: -47 WO 2006/ 060809 P 2005/044091 HHOH HO
NOO HM )n 11-43 Z fwt er ﬁxerrpl ary conpound
of Formula 11-43 is the ¢onp®d Eermul a I1-43A,

where n=1 and Z=CO2CH3: O NO
0

ZT

i

[LIITET

126
[0180] In some embodiments, the compound of Formula I may have the

following structure and stereochemistry, exemplified by Formula II-27, where R; is ethyl:

[

I1-27
[0181] In some embodiments, the compound of Formula I may have the

following structure and stereochemistry, exemplified by Formula II-28, where R is methyl:

OH

[,

11-28
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O HIm" 11-43A CO2CH3 [0192] In sone enbodi nents,
of

t he conpounds can be prodrug esters or thioesters
For exanpl e, thePCDIROFICH4091

wo b@soemspounds of Forrmula I1.
of Forrmula I1-44 (a prodrug thioester of the conmpound
of Fornmula 11-16) has the follow ng structure and
stereochem stry: -48 WD 2006/ 060809 PCT/ US2005/ 044091

HHOH H=0 NOS OH Hsu" .. _OCH3 OlIl-44 C
[01931 In sone enbodi nents, the conpounds of Fornmnula

'l mi§182hcl udesane enbodinydntgrthel peodgpoRhds fodr FEXAMPITE may include
exenpl ary conpound, Fornul a

h | Afurth
OGS s R B oG HLRBY dipgipound, Formula 1129, has the
fSNAViBLE SRS bhd stedeberldndy: H O N O O

Hittee

HICTUTR

11-29

[0183] In some embodiments, the compounds of Formula II may include propyl

as Ry, for example. A further exemplary compound, Formula II-30, has the following

structure and stereochemistry:

T
ot |
O

Hiwe

Hirtron.

II-30

HaC
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H-1n~"" _ 11-46 [01941 In sone enbodi nents, the
conpounds can be prodrug esters or thioesters of the
w@ovpoensas of Formula 11. For exanpl e, the conpoums2o00$/044091
Formula 11-47 (a prodrug thioester of the conpound of
Formula 11-17) has the follow ng structure and
stereochem stry: -49 WO 2006/ 060809 PCT/ US2005/ 044091
HHOH H=0 N=S OHHLt I I" z OCCH |II-47
[0195] In sone enbodi nents, the conpounds can be
Proqpiia) est &iIp fifthet Bk @RSILOT Smpofindsh@oaniipe UREs and 11-32, have the
Formula Il. For exanple, the conpound of Fornula II-48
folleysing Keuctirglapdsipisechenyisiet ure and st ereochenmistry: (H-
HOHNONH O CHS NH HL O NH COOH CI 11-48
[0196] Ot her exenplary ¢ d, Formula 11-49 has the
follow ng structure and ochem stry: O

HO

pranw

s

Cl
Formula 1I-31 and 1I-32

[0185] Other exemplary compounds, Formulae II-33, II-34, II-35 and II-36, have

the following structure and stereochemistry:

OH
HO 5

gl

H
N

s

Cl
Formula II-33 — I1-36
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OH=0 NOO 11-49 Cd -50 WO 2006/ 060809
PCT/ US2005/ 044091 [0197] In sone enbodi nents, the

W@ o09poensadd can be prodrug ester or thioester ofPCTES2005/044091
conmpounds of Fornula Il. For exanple, the conmpound of
Forrmula 11-50 (prodrug ester of the conpound of
Fornmula 11-16) has the followi ng structure and
stereochem stry: HOH HHNOH OS N OHH" O OO
Cl 11-50 Compounds of Formula 111 [0198] O her
enbopilBeNt S IPr ied @mboMRRURJSthe addechpBahd osks F%ffmula I may include
produci ng_a cl ass of conpounds phar maceut i cal

cysaeaBYlaasi B dan exempird thsy epnenaygd of Femeuls Fed B bas thmf@l&oevlng structure

s are represented by Formula 111: (Rgq E5
ol FereGARRUAT Eq ( H3C \Ri)n

[0187] In another embodiment, the compound of Formula II may include
ethylthiocyanate as Rj; for example, the compound of Formula II-38 has the following

structure and stereochemistry:

T
Leantll|
(@)

Hitme

1I-38
NCS

[0188] In some embodiments, the compounds of Formula Il may include a thiol as

Ry, for example. A further exemplary compound, Formula II-39, has the following structure
and stereochemistry, where R=H, alkyl, aryl, or substituted alkyl or aryl:
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FORMULA 111 [0199] In certain enbodinents, the
substituent(s) R separately may include, for
wez@apbisp9 a hydrogen, a hal ogen, a nono- subst i PCE/E82008044091
pol y-substituted or an unsubstituted variant of the
foll owi ng residues: saturated Cl-C24 al kyl,
unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,
acyl oxy, al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy,
cycl oal kyl, cycl oal kenyl, al koxy, cycl oal koxy, aryl,
heteroaryl, arylal koxy car |, al koxy carbonyl acyl,
am no, an1nocarbony| any nocaryoyl oxy, nitro, azido,
phenyl , hydroxy, aIkyIthi thjo, oxysulfonyl,
car boxy, cyano, thio, sulf uldione, sul fonate
esters, thiocyano, boronic aci nd esters, and
hal ogenat ed al kyl i ncl udi ng pdﬂyhaloge t ed aIkyI. For
exanple, n can be equal to 1 " 1 WD 2006/ 060809
PCT/ US2005/ 044091 [ 0200} i n|enbodi nents, R4
can be, for exanple, a hydrogen, /| | ogen, a
nono- substituted, a poly- swbgtltuied or an
unsubstituted variants of theffold owi ng residues:
saturated Cl-C24 al kyl, unsatiyrated C2-C24 al kenyl or
C2-C24 al kynyl, acyl, acyloxy, ) al kyloxycarbonyl oxy,
aryl oxycar bonyl oxy, cycl oal kyl/, cycloal kenyl, al koxy,
cycl oal koxy, aryl, heteroarfd, arylal koxy carbonyl,
al ko arb I : cay
i nfé%aglboy?lgg )t;iﬂ‘t"r)r% te? o lﬂg 089’1%&% ﬁ'xetﬁgﬂ”ﬁxl %f the compound of Formula
[I&i%koph tblioa jdizadytd & lRiléoxidex@nsii) d’)rmmyfbne (cnaEb (ﬁ(Xxyexamp}ealsOm tenebmpound
| o d al kyl including pol yhal ogenated al kyl. In
Oggﬁgﬁggﬁéginents mcan be equal to 1 or 2, and where
mis equal to 2, the substi nts can the sane or
different. Al so, each of/El, , E3, E4 and E5 can
be, for exanple, a substi unsubsti t ut ed
het eroatom For exanpl e, reatom can be
nitrogen, sulfur or oxygen. n sonme
enbodi nents, R2 is not cycl ohex- E enyl car bi nol when
one of the Rl substituents i .
[0202] In sone enbodi ment refe ablly RL is a
substituted or unsubstituted™Cl t al kyl . For
exanpl e, nethyl, ethyl, preapyi); |§opropyl, but yl ,
i sobutyl, tert-butyl, and penfyl = are preferred. In
some enbodi nents, Rl is not a\substituted or
unsubstituted, unbranched C6 | kyl . Conmpounds of
Formula 1V [0203] O her enbodi nt%4%rOV|de conpounds,
and met hods of produci ng arojsass of conpounds,
pharmaceutically acceptable salts and pro-drug esters
t hereof, wherein the

[0190] In some embodiments, the substituent R, of the compound of Formula II

may include a leaving group, for example, a halogen, as in compounds II-18 or II-19, or
another leaving group, such as a sulfonate ester. One example is the methane sulfonate

(mesylate) of Formula IT-41:
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conmpounds are represented by Formula I1V: E5 (R5)m E3

EZ El E4 (R) Ra Formula IV -52 WD 2006/ 060809
wERODNSBODS5/ 044091 [0204] In certain enbodi nEPCEUS100&044091

substituent(s) RL R3, and R5 may separately include a

hydr ogen, a hal ogen, a nono-substituted, a

pol y-substituted or an unsubstituted variants of the

foll owi ng residues: saturated Cl-C24 al kyl,

unsaturated C2-C24 al kenyl or C2- C24 al kynyl, acyl,

acyl oxy, al kyl oxycar bonyl ox | oxycar bonyl oxy,

cycl oal kyl, cycl oal kenyl , , cycl oal koxy, aryl,

het eroaryl, aryl al koxy car al koxy carbonyl acyl,

am no, am nocarbonyl, am noc oy, onni tro, azido,

phenyl, hydroxy, aIkyIthlo arylth' oxysul fonyl ,

car boxy, cyano, thio, sulfoxideH s@‘fonec>sulfonate

esters, thiocyano, boronic aci 2t .

hal ogenat ed al kyl i ncl udi ng=p& ogenat ed aIkyI

Al so, each of El1, E2, E3, E4 a3

het er oat om or substituted heméT'atqn1 for exanpl e,

nitrogen, sulfur or oxygen. |Irnf sore enbodi nents, R3

is not a hydrogen. n is equal tQ 1 or 2. Wen n is

equal to 2, the substitue ts can ket he same or can

be different. Also, in can e 0/ 1, 2, 3, 4, 5, 6, 7,

8, 9, 10, or 11. Wen in |s gr®ater than 1, the

substituents can be thés&ama) or dlfferent [0205] In

sonme enbodi nment s, preferably Rl is a substituted or

unsubstltuted Clto G5 aIk For exa met hyl ,

EIOfﬂt

et hyl019hF opyt Sonilesfi?ﬁ?‘lﬁlbwnts 'W SubF%‘@EﬂI eeiﬂﬁnﬁﬁullidﬂ)f Formula
II%% iRANLY électl%ﬁ%c%bf&? M ecltfan 3 q%' %‘%%&%ﬁ}ag,]a ﬂe%\/ls acid,
not a substitut unsubstit ut nbranch

sughlay b botoﬁlmmi drrestso ndsn emmdanytemhpoﬁiﬁ meuga Ne2r hasehd ollowing

ti ted cyc ohex ry conpound_of
S@Sﬁfﬁ ml‘gsf PG VO Gar %1 é\qr ot 8?@ ﬁw&am -t3Rd Fhere R=H or
amwﬁh@@kmnpmenplary stereochem stry: HH HH

-46-



RT OHR7 \\\\"'~"', OHHOH=0 RRNREN=0OO OO0
HM" HNV"" R8 R8 Formula IV-1 -53 WO 2006/ 060809
wERODNSBODS5/ 044091 [0207] R8 may incl ude, forPERESPLF()44091
hydrogen, fluorine, chlorine, brom ne and iodine. The
substituent(s) R6 and R7 may separately include a
hydr ogen, a hal ogen, a nono- substituted, a
pol y-substituted or an unsubstituted variants of the
foll owi ng residues: saturated Cl-C24 al kyl,
unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,
acyl oxy, al kyl oxycarbonyl oxy, aryl oxycarbonyl oxy,
cycl oal kyl, cycl oal kenyl y, cycl oal koxy, aryl,
heteroaryl, aryl al koxy carbopyl] al koxy carbonyl acyl,
am no, am nocarbonyl, am | oxy, nitro, azido,
phenyl , hydroxy, al kylthi o, H oxysul fonyl ,
carboxy, cyano, and halogenated kyI i ncl udi ng
pol yhal ogenat ed al kyl . FurtherN R6 an R7 both can be
the same or different. [0208]/For; le, an
exenpl ary conpound of FoP IV has |the foll ow ng
structure 1V-2:. HOH HO HQ \ 990 H R8 Formula
| V-2 [0209] R8 may include™'gr exanpl e, hydrogen,
fluorine, chlorine, bron1ne< 1142
n

Further exemplary compounds of Formula II-42 are the compounds of Formula II-42A, where

n=2 and R=H, and the compound of Formula II-42B, where n=1 and R=H:

Hiw

II-42A

B
HO—
\bH

B
HO—
\bH

In some embodiments where the substituent R; of the compound of Formula ILincludes an
electron acceptor, the electron acceptor can be, for example, a Michael acceptor. An
exemplary compound, Formula IT-43 has the following structure, wheren=0, 1,2, 3,4, 5, 6,
and where Z is an electron withdrawing group, for example, CHO, COR, COOR, CONH,,
CN, NO», SOR, SO3R, etc:
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i odine. [0210] Exenplary stereochem stry can be as
follows: -54 WO 2006/ 060809 PCT/ US2005/044091 HH OH
WOoR2606/508M0 ~1111 OHN O O HInmt. R38 [0211] FRCT/US2005/044091
exanpl e, an exenplary conmpound of Forrmula IV has the
following structurelV-3: HOH C0 HO HONOO H

R8 Formula IV-3 [0212] R8 nmay include, for exanple,
hydrogen (I1V-3A), fluorine (1V-3B), <chlorine (IV-30),
brom ne (I1V-3D) and iodine (IV-3E). [0213] Exenplary
structure and stereochem can be as follows: -55
WO 2006/ 060809 PCT/ US2005/ 044091 H H CH

A further exemplary compound of Formula II-43 is the compound of Formula [I-43A, where

n=1 and Z=C02CH3Z

e

NI

II-43A

CO,CHj
[0192] In some embodiments, the compounds can be prodrug esters or thioesters
of the compounds of Formula II. For example, the compound of Formula II-44 (a prodrug

thioester of the compound of Formula II-16) has the following structure and stereochemistry:
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c \\\\\ HO OHN OO HM Z R8 [0214] Additional

exenpl ary structure and stereochem stry can be as
H=0 OHNOO H4u". PC/US2005/044091

wo edobossoy H H OH 40
Formula 1V-3C -56 WD 2006/ 060809 PCT/ US2005/ 044091
[ 0215] For exanple, an exenplary conpound of Fornmnula
IV has the following structure IV-4: HOH HOHO N
00 HR8 Fornula IV-4

e
OCHjg

e
(@)

11-44

Cl

In some embodiments, the compounds of Formula II may include an

[0193]
alkenyl group as R, for example, ethylenyl. A further exemplary compound, Formula II-46,

has the following structure and stereochemistry:

Hry

In some embodiments, the compounds can be prodrug esters or thioesters

[0194]
of the compounds of Formula II. For example, the compound of Formula II-47 (a prodrug

thioester of the compound of Formula II-17) has the following structure and stereochemistry:
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[02161 R8 may include, for exanple, hydrogen,

fluorine, chlorine, bromne and iodine. [0217]
wE2@apb®ry st ereochem stry can be as foll ows: PEI/BS20@044091

HOO\~H=0 NOO Hiu R8 -57 W 2006/ 060809

PCT/ US2005/ 044091 Conpounds of Fornula V [0218] Sone

enbodi nents provi de conpounds, and net hods of

produci ng a class of conmpounds, pharmaceutically

acceptabl e salts and pro-drug esters thereof, wherein

the conpounds ar epresented by Formula Vi E5 E3

(RB)mE2 El E4 {R)n Formula V [0219] In certain

enbodi nents, the

separately includga

nono- substituted, a pol y>:

variants of the foIIoWIKEresi

al kyl, unsaturated ;

acyl, acyl oxy, ab

aryl oxycar bonyl oxy, al kenyl , al koxy,

cycl oal koxy, aryl,HH&fer oxy carbonyl,

al koxy carbonyl acyl,

n, a hal ogen, a

ubstituted or unsubstituted
ues: saturated Cl-C24
r C2- C24 al kynyl,

[0195] In some embodiments, the compounds can be prodrug esters or thioesters
of the compounds of Formula II. For example, the compound of Formula II-48 has the

following structure and stereochemistry:

11-48

[0196] Other exemplary compound, Formula 1I-49 has the following structure and

stereochemistry:

H
N

Hw

I1-49

Cl
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am no, am nocarbonyl, am nocarboyl oxy, nitro, azido,
phenyl, hydroxy, alkylthio, arylthio, oxysulfonyl,
W@ 2006050809 cyano, thio, sulfoxide, sulfone, sulPCIESE05/044091
esters, thiocyano, boronic acids and esters, and
hal ogenat ed al kyl includi ng pol yhal ogenated al kyl. In
certain enbodi nents, each of El1, E2, E3, E4 and E5
can be a heteroatom or substituted heteroatom for
exanpl e, nitrogen, sulfur or oxygen. n can be equal to
1 or 0&97ﬁnd MR&Ae —mbSdifBHR! thE QodpountiRn $ERREALY %ﬁ%rsor thioester of
can e same or different. Preferably, ‘in can ,
th‘e@prr@gamrbloé Fognuld JI. For 8xample, tikg, cofypoind & Fa@mulad]-50 (prddrug ester of

S s ﬁ@%&ﬁfs aMear ek St 8Fee Sty

is a substituted or tituted C1 to C5 al kyl. For
exanpl e, nethyl, ethyl, le, i sopropyl, butyl,
i sobutyl, tert-butyl, d wl are preferred. In

sonme enbodi ments, Rl is t= bstltuged or

unsubsti t ut ed, unbranche Tﬂ

2006/ 060809 PCT/ US2005 4081 Conpofinds Jlof Formul a VI
[ 0221] Sone enbodi nent $'jr ovi de co undg, and met hods
of producing a class of {conmpound€)” pHar maceutical |y
acceptabl e salts and pro-drug esters thereof, wherein
the conmpounds are represented by Fornmula VI: R2 E3

E2 E1 RR14 3 E4 n(R1)®‘ Formuk@a VI [0222] wherein
Rl can be separately selected fromthe group

_QmmgmgbLﬁg;gmﬂalﬂnnno substituted, poly-substituted or

unsu variants of the follo esi d

b B e S e SRS R oy s
ofSdorkpdhnab k ace@€lly 26k salts @h&ﬂr@ﬁﬁ@é@&@%ﬁ&é&f wherein the
aryloxycar ony on% cycl oal kyl, cycl oal kenyl, al koxy,
cEyRAUBEs KExgresericd| th@Wé@Héryl aryl al koxy carbonyl

al koxy carbonyl acyl, am no, an1no§arbonyl

ami nocar boyl oxy, phenyl d&% ¥l acyl , alkylthlo

aryl thi o, oxysul fonyl, carboxy t hi Og,

FORMULA III

[0199] In certain embodiments, the substituent(s) R; separately may include, for
example, a hydrogen, a halogen, a mono-substituted, a poly-substituted or an unsubstituted
variant of the following residues: saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Caq
alkynyl, acyl, acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl,
alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, hydroxy, alkylthio, arylthio,
oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone, sulfonate esters, thiocyano, boronic
acids and esters, and halogenated alkyl including polyhalogenated alkyl. For example, n can

be equal to 1 or 2.

-51-



sul f oxi de, sul foneboronic acid esters, and hal ogenat ed

al kyl i ncluding polyhal ogenated alkyl. n is equal to
wa2es/o@soand if n is equal to 2, then RL can bRCT/H82005/044091

same or different; [0223] wherein R2, can be sel ected

fromthe group consisting of hydrogen, a hal ogen,

nono- substituted, poly-substituted or unsubstituted

variants of the following residues: saturated Cl-C24

al kyl, unsaturated C2-C24 al kenyl or C2-C24 al kynyl,

acyl[ozwd;yl dx)certaialekyobdix!m&g Bonail I fior example, a hydrogen, a halogen, a

car.bon |nclud|n

oS BRI T b Ao sfoen ey RES SPERY P! B ligyine residues:

sat@yEd 0 b KOx Y allAl Yilnsath@tedlr @8rp) , allehyl @k kox¥,Lanbagylacyl, acyloxy,
al koxy carbonyl acyl, am no, am nocarbonyl,
allq}ﬁxa@@b@lu@gpqyo )@yylowcgrlbgnylg)zy dqycloplkgn yqycloalkenyl alkoxy, cycloalkoxy,

ylléeggpkﬁ'& ¥}gaélr<§c§rd rc%%’o‘ngﬁlolﬁwt %}h Oarb cﬁ{y? c&(f” Qmino, aminocarbonyl,

arrﬁmﬂcfaﬂm@loxs,uhﬂmn atido elsﬁeﬁyls hythh)b(ﬁ&yhy‘lﬂmo baryldno Comukﬁm;rl carboxy,

B N A

be2§hAGS ¢r b ré?ﬂ‘v&ﬂ%?e er§3 aPRNS iRt nRhistah 048R or BBRAMt. Also,
substituted, poly-substitutéd or unsubstituted

cagtapf Bntfs, Bf Bt hed Eobdrow, fiey exesplduesibsttadratiagutatituteddgteroatom.

WO 20Q6/.060809 PCT/ 20 5/044 |k |
Foy QAR RIP AP pE 0 PR BRSSO Ry ) acyl |

acylie201) al K}ébﬂl&éﬁl@b@ﬁﬁ{bﬁts@l(y is no@tydlshey Cagl0 Bayfbﬁmywhen one of the

cycl oal kyl cl oal kenyl , al koxy, cycl oal koxy, aryl,
Ihﬁéb%ﬁ%%ﬁ%$eﬂWﬁWV%EF%%&W carbonyl, al koxy carbonyl acyl ,

am no, am nocar bonyl an1nocarboy|oxy, nitro, azido,

phenyl , cycloalkylacyl, hydr oxy, al kylthio, arylthio,

oxyq02(2pny| In some babydinepasnprefardbiyoR; issudubgiutdé or unsubstituted C; to

Lo b G ) GO R CHBAfoh iy (DU, and penty
arééﬁleYeti‘ﬁho%?Q&ﬁ@ Snsddtmbnts Vmeﬁﬁ @bt 8B6uRl oEdnsubiitufed, @Bhnched Co

can be a substituted unsubstituted heteroat om

alfyd225] In some enbodlnents, R2 is not cycl ohex-2-enyl

carbi nol when one of the Rl substituents is ethyl or
chl oroethyl and R3 is nethyl. [0226] In sone

Camdmdiysitasmupnef erably Rl is a substituted or
unsubstituted ClL to C5 al kyl. For examl e,
et h)ﬂno%r op{ther ?@Wféﬁ}ﬁﬁ Pr%tﬁefpmp?%amhmeﬂe%%ﬂof B{?@an a class
7 [
o P B e B E R TS etab rein he
compbsmdstam egrespiddbydidosiilalvt ed or unsubstituted
variants of the follow ng residues: saturated Cl- C24
al kyl, unsaturated C2- kenyl or C2-C24 al kynyl,
acyl, acyl oxy, allyloXycarbgnyl oxy,
aryl oxycar bonyl oxy, c L, e¥cl oal kenyl, al koxy,
cycl oal koxy, aryl, het

E
(Rs)m E, 8
Eq
E4

I

; R

(R1)n ?
Formula IV
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aryl al koxy carbonyl, al koxy carbonyl acyl, am no,

am nocar bonyl, am nocar boyl oxy, nitro, azido, phenyl,
weywboelsky | acyl , hydroxy, al kylthio, arylthio, PCT/US2005/044091

oxysul fonyl, carboxy, cyano, thio, thioesters,

sul f oxi de, sul fone, sulfonate esters, thiocyano, and

hal ogenat ed al kyl including polyhal ogenated al kyl .

[0228] In sonme enbodi ments, preferably Rl4 is an

al kyl thiol or substituted alkylthiol, and E3 is an

OXYyq6504] [ 0289 craf exfNRERS, the snﬁ)@mﬁeﬂflﬁ)a{il RENMS Rsan®y scparately

of the conpounds of Fornula VI can have the fol | owi g J
ingtde othpdeogenf @ hplegen @ MENEBHTIHREDVR PPIY-sugstipsd or an unstibstitute

R SRR L RO LIRS U, BB O, Pt or

Caepakatygl yask! %ﬂeﬂyf ralhylbi}(ea@bmﬂlqmycomylaycn@ooylogf, cycloalkyl,
nono- subst it ut ed | y- sugstltut lqﬁ uns % %ﬁx bonylacyl,
cyvlplkantlsalses REIGBI oA g Pl A5 Ak sl alpRipeggbonylacy
an‘ﬁhgylxmmlég?i@ a&rﬁgo&%}o% ahﬂﬁ%nﬁld@ rpheryl CRdrakK Velylthio, arylthio,
, (004 al kyl oxycarbony XY,
omg’llfmvyj/ C@lrlhuxjyy Ewmy,, thoy (ﬂutfaxlklw sulfgy@ﬂ s(ggbkzgﬁwstersaﬁhgmno boronic

aI kox%%f‘&iﬁ?ﬂ,%%te&gtﬁ %lélllrlg Wﬁ%ﬁ’aﬁ%%&?& alk %EB’ leach of E1, B,

Eﬁ@; ﬁﬁ@ @r REY bOX YeteldRBRYbr, suBdtthtedhdtyto oy, foraalkabtehmurpgen sulfur or
aryl thio, oxysul fonyl, carboxy, thio, sulfoxid W 0
osab ohesonbmr@bﬂd@ﬂ%%i Fods peshidigean halib§ERhieH b icyfhen 1 is equa

2{' lbnt%ugnq ggﬁ%quﬁe&%e (% caﬁ‘lbg}f ffereﬂt ' ﬁls@%ﬁaﬂan %9011 Qr3,4,5,6,7,

I'S equa can be the sane or
8,di 1 afremt ‘W28 ldgrediarteaml, Fﬂfﬁe mhmt&mtscalnéa@tﬂe@saﬁmmdtffﬁéem
grou

conS|st|ng of a.hal oge - su
ol yitaliBk: | deiead GRoHRaL Fratiead i 1 Apgatd Fgsubstinted C: t
1 e u g B, kdpbutyl, tert-butyl, and pentyl
¢ %kg$n$§?é§ﬁ@2Q%gﬁﬂaéagkﬁﬁk?ﬁ1ggmp§ﬁ (?kynylw’ac 7 P
ara@ydforcgd. Bl doyiecm;boém@@hyf{ox%/not agp@ﬁtlag%ngﬁyqt@}ggﬂ unbranched Cs
]% cl oal kyl, cycl oal kenyl, al koxy, cycl oal koxy, aryl,
eroaryl, aryl al koxy carbonyl al koxy carbonylacyl
am n@208|m n%@&l’ﬁ@%bodlﬁéﬁtls R@mykgwlmyo aralu—tsmbstltutaizqydlohexyl An

h | | oal kyl |, hyd |.kyl t hi |t
JEgny?{g%/nyf Qq(%ﬁ):ougg a)(fy ac¥l ac%%g, rﬂ?(%( %ql@%vm lﬂrlfl%:% dgpf w1th and without

e§%ﬁ5%§§g¥§gh&9§9%glg;éﬁgfedthlocyano boroni ¢ aci ds

Hwy Hvey

il

Fzg FQE

Formula IV-1
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al kyl includi ng pol yhal ogenat ed al kyl ; wherein each of

El, E2, E3 and E4 can be a substituted or
wap®abetsie ut ed het eroatom [0232] wherein RS cREI/082005/044091

separately selected fromthe group consisting of a

hydr ogen, a hal ogen, nono-substituted,

pol y-substituted or unsubstituted variants of the

foll owi ng residues: saturated Cl-C24 al kyl,

unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,

acyl (o297] al kgl @xy ariddeN o @x¥mper H}Ldﬁdgéﬁaﬂb@lnﬂé Qlihbrme bromine and

aIkyI cycl oal kenyl , al koxy Ioalkoxy I,
Eerl“}s?r%ﬂ stitugnf(shRi s cﬁlﬁbéwratebaml@g% ada{rimﬁwd@ gen, a mono-
I |

SL?[{Helﬁlg d, @;ﬁ;ﬁpﬁﬁg@g‘gé’ or %—E1 @%E@S‘il?l?%ﬁr %%%qtg’gfr &18 1%&%}; residues:
SER@@MOSQ%BQ Emﬁj'lf/ US20051e04409], atkeydubf dbyCys akyhyixwcyl, acyloxy,

OXId ul f one, | f onat ters,
s eipabiy irgr R eaBmTn P osRils SR AR gRa dycloatkoxy,
a@'i k)‘Hetdré‘bﬁfi/lUdhngﬂallQﬁw t&@ﬂb@ﬂﬁn aﬁlﬁ@(yal éﬁi{ﬂfnyweﬁr ehind) | eﬁmgocarbonyl
0, “or and inis
a%m@albﬁﬂﬁxmz nitrpesrids I%lawlbb}’@h@ Shayihior adilthicerasysulfoayld carboxy,

eag%&g}ﬂ%&)ﬁ%}f@% :!ll%)g ?1?0@%1%%0(:@%1('; ggnarpeda alf%ln ?tuit d%émém?l R7 both can be

thessmb ot diffekentl het eroatom [02331 In sone enbodi nents,
preferably Rl is a _substituted or unsubstituted Cl to
c5 a[qg.gﬁ Fdior @&aé?ﬁ;f‘ Al Wry C@ppfwnd (bfr]apwula IV has the following
stheQRE Pyl , butyl, isobutyl, tert-butyl, and pentyl

are preferred. [0234] mhereln R14 can be sel ected from
t he group consi sting of ogen, nono- substituted,
variants of the
follomﬁng resi dues: saturated|Cl-) Gg4 al kyl,

unsat urated C2-C24 al kg ) €24 al kynyl , acyl,
acyl oxy, al kyl oxycar B®nyl oxy, H aryl oxyear bonyl oxy,
cycl oal kyl, cycl oal kenyl , He oal koxy, aryl,
heteroaryl, aryl al koxy al koxy car bonyl acyl ,
am no, am nocar bonyl, 1l oy, nitro, azido,
phenyl , cycl oal kyl acyl , al kyl thio, arylthio,
oxysul fonyl, carboxy, cyano, , thioesters,
sul f oxi de, sul fone, sulfonate esters, thiocyano, and
hal ogenat ed al kyl i ncl udi ng ol yhal ogenat ed al kyl .

[ 0235] For exanple, the conmpound has the follow ng
structure VI-1A* HHOH HO N

Formula IV-2
[0209] Rg may include, for example, hydrogen, fluorine, chlorine, bromine and
iodine,

[0210] Exemplary stereochemistry can be as follows:
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OS0 HO Fornmula VI-1A -62 W 2006/ 060809

PCT/ US2005/ 044091 [02361 Exenpl ary stereochem stry
w@avehberses follows: H ~HOH HOOS O O LO PORBFI005/044091

For exanpl e, an exenplary conpound of Formula VI has

the followng structure and stereochem stry VI-1B: H

HHOHNH2 ON H"'r O\ SNHCOON O O NH COH

Forrmula VI-1 B [0238] Another exanple, the conmpound of

Formula VI has the followng structure and

stereochem stry VI-1 C <~HOH ONN O

HO

Hue

Rg

[0211] For example, an exemplary compound of Formula IV has the following

structure IV-3:

H

OH
Cl H 0
HO N ~
0
—0
H
Ra
Formula IV-3

[0212] Rg may include, for example, hydrogen (IV-3A), fluorine (IV-3B),
chlorine (IV-3C), bromine (IV-3D) and iodine (IV-3E).
[0213] Exemplary structure and stereochemistry can be as follows:
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O OOOFormula VI-1 C[0239] Certain enbodi nents

al so provide pharmaceutically acceptable salts and
wpe@eieasge est ers of the conpound of Formrul ae |PCA/USBNR044091

provi de nmet hods of obtaining and purifying such

conmpounds by the nethods di sclosed herein. -63 WO

2006/ 060809 PCT/ US2005/ 044091 [0240] The term

"pro-drug ester," especially when referring to a

pro-drug ester of the conmpound of Formula I

synt hesi zed by the nethao I scl osed herein, refers to

a chemcal derivative (of th cogpound that is rapidly

transfornmed in vivo to lyi et hepcgppound, for

exanpl e, by hydrolys& ' ‘ i nside tissues. The

term"pro-drug ester™ ref iyatives of the

conpounds di scl osed herei moH @

any of several ester- op-thj

are hydrol yzed under physi olN\ogi calesgondi ti ons.

Exanpl es of pro-drug esteanmgroups include

pi voyl oxyrnet hyl , acet oxynetpyl = pht halidyl, indanyl

and nethoxynethyl, as well ®s other such groups known

in the art, including a (5-R¥-o0xo0-1, 3-

di oxol en-4-yl ) net hyl group. O her prodrugs can be

prepared by preparing a corresponding thioester of

t he conpound, for exanple, bygsreacting with an

appropriate thiol, such as thiophenol, Cysteine or

derivatives thereof, or propanethiol, for exanple.

Q hefy, £292MPa@8iti8hal cRERPIAFHUGUESERnd cBdtRBerRiRMy b Ye@l fisllows:

in, for exanple, T. Hguchi and V. Stella, in

"Pro-drugs as Novel Deli Systens", Vol. 14,

A C.S. Synmposium Series| Aperli can, Chem cal Society

(1975); and "Bi oreversi Ie‘fﬁ.ri rsoH n Drug Design

Theory and Applicati g’ ~edit ety E. B. Roche,

Per ganon Press: New York, g4-g1 71987 O (providing

exanpl es of esters useful @3 ' s for conpounds

cont ai ni ng carboxyl gro

above-nmentioned references i ewaloy | ncor porated by

reference in its entirety.H'Q241] The term "pro-drug

ester," as used herein, alsofref®rs to a chenica

derivative of the conpound that is rapidly transforned

invivo to yield the conmpound,)) for exanple, by

hydrol ysis in blood. [0242] The term "pharnaceutically

acceptable salt," as used hergin, and particularly

when referring to a pharmacelfically acceptable salt

of a conpound, including popgaRuvae |-Vl, and Formul a

I -Vl as produced and synt hesi zed by the nethods

di scl osed
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herein, refers to any pharmaceutically acceptable

salts of a conmpound, and preferably refers to an acid
w@adwsnemsm salt of a compound. Preferred exanpl BGT/0§2005/044091

pharmaceutically acceptable salt are the alkali netal

salts (sodiumor potassiun), the al kaline earth neta

salts (calciumor magnesium, or anmoniumsalts

derived from anmoni a or from pharmaceutically

acceptable organic am nes, for exanmple Cr-C7

al kyljeatishe, Ry ckamnpky haekdgplatly dogipbamDbaFbARula IV has the following

et hyl enedi am ne or tris-(hydroxynethyl)-am nonet hane.

s tthreridsbect to compounds  synt hesi zed by the method

of this enbodi ment that are basic am nes, the

¥ acceptable salts
t'i cal | y accept abl e

sul furic, phosphoric acid or aljphatig or aromatic
carboxylic or sulfonic acid, /for [exafrpl e aceti c,
succinic, lactic, malic, tartarid, itric, ascorbic,
ni cotinic, methanesul fonic ‘uensul fonic or

napht hal enesul f oni ¢ aci d. FOZ 3] [Preferred

phar maceuti cal conpositions di sclosed herein include
pharmaceutically acceptable salts and pro-drug esters
of the compound of Formul ae |- obt ai ned and
purified by the nethods discl gsed herein. Accordingly,
if the manufacture of phar eutical formul ations

i nvolves intimate m xi ng of the pharnmaceutica
excipients and the activ&oimiggBdittent in its salt

for n g Jj referred o . use pharmaceutical . :
exci letéﬁfs \Rh%l%'hﬁlgﬁlgg’n%ﬁe %rg?ké’,sh% e EUOIHG ﬁ@lorme’ bromine and
iodtiedi ¢ or neutral excipients. [0244] It wll beﬁalso
apprﬁé!?ted t hat t he phrase "conpounds and :
conpt{h onExepplapr stererfemey semprasdallowsr any 19 ke
phrase, is nmeant to enco S conpounds in any
suitable formfor phar delivery, as

di scussed in further detaiH iih. For exanple, in
certain enbodi nents, t cony conposi tions

conprising the same nay in‘@uge 2 phagmaceutically
acceptabl e salt of the conpound. In one
enbodi nent the conpounds_can/be to treat

and|i nfll anmati on. Di sease

m crobi al di seases, cancCer, A
:to cover infectious

is meant to be construed hpea
di seases, and al so autoi nmung diSeases, non-infectious
di seases and chronic conditi®ns. In a preferred
enbodi nent, the disease is caysed by a m crobe, such
as a bacterium a fungi, and /protozoa, for exanple.
The net hods of use nmay al so i hclude the steps of

adm ni stering a compound or gconmposi tion conpri sing

t he compound to an individual wth an infectious

di sease or cancer. The conpound or conposition can be
adm ni stered in an anount effective
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to treat the particular infectious di sease, cancer or

inflammatory condition. [0246] The infectious disease
w@ 20061060804 or exanpl e, one caused by Bacill us, BCDS2085044091

B. anthracis and B. cereus. The infectious disease can

be one caused by a protozoa, for exanple, a

Lei shmania, a Pl asnodi um or a Trypanosonma. The

compound or conposition can be adm nistered with a

pharmaceutically acceptable carrier, diluent,
Cansdupliest formn Y he |ike. -65 WD 2006/ 060809

PCT/ US2005/ 044091 0247] The cancer, can be or, .

exanfPi8l a Heme ?‘B\)‘él“ﬁ‘ﬁ%tﬁ srRyid eéo%f"ﬁrdéc%“gil 5‘?%"%’?&&9‘10}5‘% a class

PAthereof, wherein the

o, R e
compmh@rmmpreaﬂdectlt},eb“drrmm V{0248] The inflammtory

condition can be, for ex l e, rheumatoid arthritis,

asthma, multiple scleresi psoriasis, stroke,

nyocardi al infarction, reperfusron injury, and the

like. [0249] The term m " as used herein,

nmeans any one of the r l e a%ons of colum 7

of the Periodic Tabl eggh th% Ellemen i.e., fluorine,

chlorine, bronine, or iodifeé, mrfﬁ bromi ne and

chlorine being preferré&d——0250] The term "al kyl as

used herein, neans any unbr Br branched,

substituted or unsubstituted, éﬁgurated hydr ocar bon,

with Cl-C24 preferred, andL hydr ocar bons bei ng

preferred, with nethyl, ', propyl, isopropyl,

butyl, isobutyl, and tert- Fggﬁmh; and pentyl being

nost preferred Anmong t he substituted, saturated

hydr@2#9]bond cGitain GRabogdingenty, ethersubaﬂltumrr(sh R@lan@eme separately

er- hal o en substi sat i
mﬁa{}]‘g? &QV%EEIP%BQQ%‘? & BT te *hy & c}’c gtgtﬁtsed or. gnsubstituted
v a8fsedfiRE folloQdmllesidiid: batm '&15(!111157131 lalkyl, @@ Sathagedi T:8C,4 alkenyl or Csr-
ordi nary neani ng, as found in_nunerous contenpora
Cpat akywylf r snht Hsylosy.at difylaricarbaadoxy, orard@aymarenyl R cycloalkyl

oL o RS 1o 38R RO iy i

atihio§ Brm@foRarbbmt cimpiad el idwey eito, aride,heienyle hydmoey,i digylthio, arylthio,
ref erence. SpeC|f|c%lIy he def n|t| of subst..t uted
oxygulfonpylnraBbRKY a8V Rath iR SiOHKE TUiops.su Tignplg iefg, Miocyano, boronie

adde %ﬁd 3g‘kl‘ers. Whi e Wxa@%@ﬂa‘?@s atld%‘ 1ﬁc§1§dﬂ1 opgtaidouich aBdykyl In certain

such that I't refers to an kyl group, preferably of
embminn:ems,oeam of &r,don Ea,tEm@d Ersacvlh ibg a Heatespatomt gy sgbstituted heteroatom,
substituents pr.ef er abl it
1§ R Rebe Pt PHESF ShTetomrd et By TRz 5 When n i cqual 102,

thSWaBItitl dhtLéhn Bl KIRXYm Gy difosabky Pref&&lﬂﬁ,tmtcalﬁ Bd for example, 0, 1, 2, 3, 4,

C cloalk%l cycl oal kenyl, substitute
5,6,7,8,9,10,0r 11. Whenm 1s greater than 1, Rs can be the same or different.

[0220] In some embodiments, preferably R; is a substituted or unsubstituted C; to

Cs alkyl. For example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, and pentyl
are preferred. In some embodiments, R; is not a substituted or unsubstituted, unbranched Cg

alkyl.
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cycl oal kenyl, acyl, acylam no, acyl oxy, am no,

substituted am no, am noacyl, am noacyl oxy,
wW@opaoyisedi no, cyano, hal ogen, hydroxyl, car borgI/PS2005/044091

car boxyl al kyl, keto, thioketo, thiol, thioalkoxy,

substituted thioal koxy, aryl, aryloxy, heteroaryl,

het eroaryl oxy, heterocyclic, heterocycl ooxy,

hydr oxyam no, al koxyam no, nitro, --SO alkyl,

--SO substituted al kyl, --SO aryl, --SO heteroaryl,
ComDadnd@l d¥ormula $92- substi tuted al kyl, --S02-aryl and
-S02-heteroaryl. The other above-listed patents al so

pr oviB@1kt arwaedmbeflingints pavidé ermponads, @ndrmethods of producing a class

- LTt ed” - r l, - ersto by t.ho of

of FitRpby Rl el G FR GO R Tt aRogterein e
chi@R|ds eacpresemed Oy Fooahlk W1 refers to any

non- aromati ¢ hydrocar bon ring, pgeferably having five

to twelve atons conprising the rijhg. Thke term "acyl"

refers to alkyl or aryl grou eriy&d from an

oxoacid, with an acetyl grou ' gf.erred. [0253]

The term "al kenyl ," as used Rreans any

unbranched or branched, substytuhed or unsubstituted,
unsat ur at ed hydrocar bon i ncl udi ng /ol yunsat ur at ed

hydr ocar bons, with Cl-C6 unbrfa ed, nono-unsaturated

and di -unsaturated, unsubstituted hydrocarbons being
preferred, and nono-unsaturated, di-hal ogen

substituted hydrocarbons faging vost preferred. The

term "cycl oal kenyl" refers to any non-aronatic

hydr waibon whersi Ripraafler agratptedhavélaged ifiom ttee voap\ensisting of a
b RIRL SAPosHfindd, B i dopthea b BF, L RUgwine reidues:
sdhabhedoaryl,, "allas, usetiried eCpC,s afkedfiylt or al,00Bt bikynyl, acyl, acyloxy,
hydrocar bon rings, preferably having five, six, or
al%%‘\?é}ﬁcagioélﬁf@?‘%aﬁliifl%%%rb%y&xé(r &19plRdy icngoaksavht dfkgxy, cycloalkoxy,
a2 MHete?dR, L BG1aI0RY - carbohil ORkA" ARfnyIaSHPSLhind! &fhhinocarbonyl,

eteroaryl," fefer ' to aromatic ﬁydroca? on rings in

amimiocdrbayloxw agtenygneyclbakdaqdt aliryltheo,garylthiny gepsuluylf warboxy, thio,

sug%)écgcieé gtﬁ%%ﬁnbog%ng?nlamlc}%ggerge%rﬁ%%@?&t?i@@%ém%&mg tpofyﬁ'ﬁg gtenated alkyl.

n iRfuel 10 QY12 8nd if 81Lsqubioo @hef RS barCoetBEBAG different;
contai ning one or _nore heteroatons. The substituted
aryl B223t edieiesl Bs, eandbh eelepterhifipins theagroupeconsisting of hydrogen, a
ti ed..\Wi anyq.s ryent . Jnchuding thos :
WS4 AP0 BRI RE ond BRAY T8 e fottowing
refidecd: eatmratal ®oy alkys fusauiatedalyyC,y Blkeayl o €,CQ blkynyl, acyl, acyloxy,
ranched, substituyted or _unsubstituted, saturated or
alHeXYGFRonElex Bt héFylonerRonsionp umisiogtehed (nglufiggat dar  example,
RsHRAEd b B oy RbIEAS, 4186 &gk eﬁl Wik da TR LAY
q%eingﬁpﬁéfeﬁrgﬁ,.an alsgggff% din% [, d?%?ﬁj?ﬁ oxy carbonyl,
alkethydarbhayhayly | smiand amendpatbongint arbinpgdrbeidrey; snigtos cazido, phenyl,
cy%?olaﬂ%da%glle,fh%/ﬁ{o?{gd aﬂ%}l?hig,egr@]thﬁ}/ %i(}%%ifgr?y)f,y carboxy, cyano, thio, sulfoxide,

sulfone, sulfonate esters, thiocyano, boronic acids and esters, and halogenated alkyl including

polyhalogenated alkyl;
[0224] wherein Rj can be selected from the group consisting of a halogen, mono-

substituted, poly-substituted or unsubstituted variants of the following residues: saturated C,-
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refers to any non-aromatic hydrocarbon ring,
preferably having five to twelve atons conprising the

WO 20wg/060Be t er m "al koxy carbonyl” refers to anRCT/Usmas/044091
branched, cyclic, saturated, unsaturated, aliphatic
or aromatic al koxy attached to a carbonyl group. The
exanpl es i ncl ude net hoxycarbonyl group, ethoxycarbonyl
group, propyl oxycarbonyl group, isopropyloxycarbonyl
group, but oxycarbonyl group, sec-butoxycarbonyl group,
d,£hlkyl, BHEBeQHRANY hikeny? P C, LY LAIRRRM A0 XY A& aIkYloxycarbonyloxy,
gr oup, cyclohexyloxycarbonyl group, benzyl oxycar bonyl

agestsarbanylgn e x yrkeaboy | cygloslkenylp dkaHvox grcdeabersy] aryl,” heteroaryl,

ke oMb ARG SR g0 1R, aBRf B Mmooy, nivo

azmld,r ghehyl, pjaﬂcbaﬂkymdyl hy&ulbg tafiyithial dryltipior d))fys&ldonyl aatboxy, cyano thio,
"isol at ed! ﬁsed herein.refer to the conp gund of th

el kP P Rpats ederss thieqyane, barads aeidsand Esipso aih dalogenated
alMyt Blb%ir%}b dﬁ%lo%@f%’&l‘»‘zﬂgyl WhetinWRh 48| S Mahldmlan ll)e a substituted

state, e associated in its fura state.
Ocemﬁéﬁﬁu@dbdﬂnﬁwnts descri bed as pure purlfled

"sub |aII e e|n e

comp MR oy SmpFreabERni B r? GefrESr2 5] SiBug fen one of e
RZ@%stlaIbﬂtsﬂpéﬂlylﬂfreﬁl@f@B{yYalﬂI R{ lea@thyw% or 75% of the

ness, by wei ght, of a given sang [0257] The terns
" der il@220] ve In Somwmb@filmenféfpleﬁe by B 1malsabst1ﬁ1é¢¢wfrl@f5’é?5§tut6d Cito

65 %1 %ugﬁr@(ﬁglggsﬁng%g}, te%y?%r s%gro %‘;ﬁ%ﬁﬁ%{qg&?&ﬁ tert- b}l’tgl and pentyl
dem&&nam be obtai ned and purlfled or can be obtalned

via seni-synthesis frompurifi ounds as

fort zlr%} ei i'h eﬁ%lhéw‘a‘lai“ ° Se]\%ﬁff’ciwg ‘EF‘ggfﬁ@P FPsistiag gora halogen, mono-
sﬁlﬁﬁﬁﬁé@ poi bﬁ@lﬂp@ Hﬁﬁfsu@sftmﬁ% Vﬂt‘iaﬁts %15 WHedol1B% &y %Es%lﬁleyz’ saturated C;-

For mul ae - 11- 11-19, can be

Cobtlayin enlsaﬁy ﬁt’@d‘l é?t-lCezaalkynytb or Ey-Cﬁealmyl acyloacyl@we niﬂ;y]axyzarbonyloxy,

on, proge e vi ded belo Fut he
R SR R I BT Ry BTy i heeroary
afy'lalﬁ(ﬁgy tdrbdngl, alloxYBoagtitthylbdyl]l ImGadN alendésMRANAS amli@citb&@oxy, nitro,
npounds in grder to obtaln/synthe5|ze vari ous of

a6Re RERBY cxrpoinTgs hreey iabelbipereiito, eyswiingt pakery, cyano, thio,
t 1&1{&6% r@lﬁ}\ﬁﬁg hﬁ%ﬁe %ﬁ‘oﬂtQ\éktgl%dthmgﬁd’] ankl haﬁg'éhatéd alkyl including

polyhalogenated alkyl.

[0228] In some embodiments, preferably R4 is an alkylthiol or substituted
alkylthiol, and Es is an oxygen.

[0229] For example, in some embodiments some of the compounds of Formula

VI can have the following structure referred to as Formula VI-1:
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H=O0ONN=0O 00 OHM HVM CH3 a Formula II-17

Formula 11-16 -68 WO 2006/ 060809 PCT/ US2005/ 044091 H
woRdde/ogidoH OH HO N=H =0 N=00 0 H ni'" ET/S2005/044091

H Uu" Br Fornula I1-18 Forrmula 11-19 [0259] Fornul a

11-16 is currently produced through a high-yield

saline fermentation (-350 - 400 ny/L) and

nodi fications of the conditions has yiel ded new

analogs in the fernmentation extracts. FIG 1 shows

the chem cal structure o -16. Additional anal ogs

can be generated through directed biosynthesis.

Directed biosynthesis i .modi fd cation of a

nat ural product by addi NGbi 2 etlc precur sor

anal ogs to the fernen%

m croorgani sms (Lam et®

(1991), Lam et al., JA

whi ch i s hereby |ncorporate

VI-1

vot (Tokyo) 44:934
TOky 14 54:1 (2001)
8 ence inits

[0230] wherein R; can be separately selected from the group consisting of a
mono-substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C-Cys alkyl, unsaturated C»-Cys alkenyl or Cy-Cys alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy,
aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl,
aminocarboyloxy, phenyl, cycloalkylacyl, alkylthio, arylthio, oxysulfonyl, carboxy, thio,
sulfoxide, sulfone, boronic acid esters, and halogenated alkyl including polyhalogenated
alkyl. n is equal to 1 or 2, and if n is equal to 2, then R, can be the same or different;

[0231] wherein R can be selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues: saturated Ci-
Cs alkyl, unsaturated C,-Co4 alkenyl or C;-Cas alkynyl, acyl, acyloxy, alkyloxycarbonyloxy,
aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl,
arylalkoxy carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro,
azido, phenyl, cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio,
sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids and esters, and halogenated
alkyl including polyhalogenated alkyl; wherein each of Ey, Ea, B3 and E4 can be a substituted
or unsubstituted heteroatom.

[0232] wherein Rs can be separately selected from the group consisting of a
hydrogen, a halogen, mono-substituted, poly-substituted or unsubstituted variants of the
following residues: saturated C-Ca4 alkyl, unsaturated C,-Cop4 alkenyl or C,-Cy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,

aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, oxy, hydroxy, alkylthio, arylthio,

61-



entirety). [0260] Exposing the producing culture to

anal ogs of acetic acid, phenylal anine, valine,
wheaognemsoaci d, shi kim c acid, and hal ogens, pre¢BEUSIIDY044091

ot her than chlorine, can lead to the formation of new

anal ogs. The new anal ogs produced can be easily

detected in crude extracts by HPLC and LC-Ms. For

exanpl e, after manipulating the nediumw th different

concentrations of sodium brom de, a brono-anal og,

oxgﬂflf'ﬁﬁk/ﬁ chdbok P, cyHRS Hids ceEstitd, |s)11f01fH, C%dlfdl&ﬂie iesters, thiocyano, boronic
Shake-flask culture at a titer of

acisls co @Staﬁp'fr@d@}?g?’éﬁt@eﬂQla’tlfé“qﬁ‘é&/&’%ﬂé?il(&ﬁj§at?@ Wf&%ﬁm mis0,1,2,
| Ot for SA6d the BSnd6r&ifferent; and
3 ?’hg’ré ?2? ?elggéljl @%aﬁ@%ﬁ%ﬂ‘h@@%%%é or whole cells
wigeatia nibsgutdieBe cemfynes ringaks] whereinGach ofFiinELHenks and Es is a
Bi ol 5:130 (20 O%} M crobial natural products are
Subﬁéﬁ‘l"*d%ﬁ’éﬁl sttwed hePTORPBY r ansf or mati on reactions as
they o259 SYMH N8R A8-dNends, pre@ab¥OR2 Q06LBEMBEA or unsubstituted C; to
PCT/USZ 05/ 044091 series of enzymatic reactions
Cj zrikyld & omiexangé, ahetid] ¢thyl, oDy, 1sezr9p>@hq{qu§pwtm@ﬁr@i@64 and pentyl
(2001) [0262] G ven the structure of the
al%lBEeeﬂ ed conpounds, including those of Formula

Il - 1p234j0r QxaRml ', citiee m@edtﬂom ﬂhle(gsgll’ptdmklsmlgmflaglla]mgen mono-

are acetyI-CbA et hy Inalon gﬂ%anln%
SUbBﬂltmﬁFln@W E@hﬁwuﬁﬁﬁil R¢) rWF‘lb@% dsvaaem 9&?6% ng resicues: Sa“‘rated Ci-
C By til}cl);l yx%ns%fé’te Vg-@% a&l&%?l @E(F J@),! a}'k%lg%le h@ﬂ ea[cyfo&? nﬁl%}%}iyeﬁbonyloxy,

ar?lzbemahlair@my,e dyslodiy], vegdclbzrlbmybhlakqom,c delodlkoxya ﬂryl heteroaryl,

Producti n of ounds .of . For.nul ae. 1-
syl oo, ARRDaEtoRiSab, S FTRGy fRpp o, nivo
lo@Myiaé C@M@“Qﬁ( 1@fio, Roylid, agydulfonyl] daBdxy, cyano, thio,

aﬂ@i’?%%ﬁs P e 1 e 1S and - 24
thixestelye sulé@mdecsukf@ne tsylfwltq psfers:| thigcuanoaiphd ERiBgsgtedplkyl including
51 33 %l%1184 a natural variant of strain CNB476,
pelypalogeiptted A nut ri ent medi um under  conditi ons

descyoz2bsd heoeéxamply, efeesoaipoynding ére follbwimpggedotaer\dbic
conditions, until a substantial anount of conpounds

are detected in the fe {ation; harvesting by

extracting the active ypopents fromthe

fermentation broth with™a -‘ @bl e sol vent;

concentrating the sol verﬂ conidi ni ng the desired
conmponents; then subJ ectyng : entrated materi al

to chromatographi c $Epa atilon to isplate the

compounds from ot her negak tes al Cg)resent in the

cul tivation nmedi um S |

Formula VI-1A
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[0264] FIG 2 shows sone collection sites worldw de
for the culture (CNB476), which is also refered to as
w@alosnaespor a. FI G 3 shows col oni es of Sal i nOSPOF/ES2005/044091
FIG 4 shows the typical 16S rDNA sequence of the
Sal i nospora. Bars represent characteristic signature
nucl eoti des of the Salinospora that separate them from
their nearest relatives. [0265] The culture (CNB476)
was deposited on June 20, 2003 with the Anerican Type
Cul t 36f0! |BehipRRy (A RendiftryRAE kYA foBlowMD and
assi gned the AT pat ent_deposition nunber PTA-5275.
Strain NPS21184, a natgralyvariant of strain CNB476,
was derived from stra\Qﬁ“ 76 as a single colony
i solate. Strain NPS2118%‘ha n deposited to ATCC on
April 27, 2005. The ATCC depdsiP neets all of the
requi renents of the Budapesty The «culture is
al so mai ntained at a Ner eus
Phar maceuti cal Cul ture (Lo 10480 Wateridge
Crcle, San Diego, CA 92121.0ln additipn to the
speci fic m croorgani sm -
PCT/ US2005/ 044091 descri bed herein, it should be
understood that nutants, such as those produced by the
use 1237 herhoc akangple,phy sicpgllaryavapgens! ohEbmudilay1 has the following
X-rays, .etc. .and or [ sns whose genetic nmakeup has
S, ﬁ@&ﬁfﬁ8ﬁwﬁvﬁﬁﬁgég%lar bi ol ogy techni ques, nay
al so be cultivated to produce the starting conpounds
of Forrmulae I1-16, 11-17, and I1-18. Fernmentation of
strain CNB476 and’gtirain NPS21184 [0266] Production of
conmpounds can be |¢h gwgd at tenperature conducive to
satisfactory growthlof ide produci ng Brgani sm e.g

from 16 degree C - desg N, Cdé? pref erabl e
\ation at degree Cto 32

to conduct the feryx
degree C. The aqueods fedi Nten be incubated for a
period of tinme necessary to c | ete the production of
conpounds as nonitored by hi gh®®¥ssure i quid
chr omat ogr aphy (HPLC), prefppg y for a period of
about 2 to 10 days, on @"Fdt'ary shaker operating at
abouf0238] 1 PAnbthef ARafBE] RE SoRipBid At Fdrafuld P 485 the Following
rpm for exanple. The production of the conpounds can

steictie ped sfelep@wmdstiyyVleldl:t i vati ng the production strain
in a bioreactor, such a fermentor systemthat is
suitable for the gro t he production strain.
[0267] Growth of the mikgl aﬁﬁsns can be achi eved by
one of ordinary skill of t by the use of

appropriate nmedi um BroadNy,:
|\§f‘§e,
and er,ol, other sugars and

i ncl ude gl ucose, fr
gal actose, mannito

sugar al cohols, starches/ an othgg b&hydrates, or
car bohydrate derivatives as extrﬁn,

Formula VI-1C
[0239] Certain embodiments also provide pharmaceutically acceptable salts and

pro-drug esters of the compound of Formulae I-VI, and provide methods of obtaining and

purifying such compounds by the methods disclosed herein.
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cerelose, as well as conplex nutrients such as oat

flour, corn neal, mllet, corn, and the like. The
wex@eheoant ity of the carbon source that is urCT/UE®AS/044091

in the nmediumwi |l depend in part, upon the other

ingredients in the nmedium but an anount of

carbohydrate between 0.5 to 25 percent by wei ght of

t he nedi um can be satisfactorily used, for exanple.

These carbon sources can be used individually or

sevel@l40f UcTheasra0Hro i %er C 3EhcbRI1G YHh R&EnG td ABro-drug ester of

sane nedium for exanple. Certain carbon sources are
they @mgnopad ohEorp g Sryaifhﬁwedstétth@ methiads flisglesy! Ierein, sefens de g chemical

dQIf'IVER VETRIRD c%rﬁ%uﬂg L, “?;h&lg 'tﬂﬁsf&%‘f z%svz% Yq(g U3 the compound, for

gl ni ne, nine an

eaampia; tmhydiotysisain bbbdi cﬁ&nﬁdm'plss&més SOllec®8m SpedrdAg ester” refers to
b E e B oS SR ERER by b A PE A g several ester

oP BR6QRE-fordith %rbﬁ’psl thkre Kﬂﬁm‘gﬁeﬂhﬁlﬁ& PN aPEon]tHoh® I8 Kamples of

can be used alone or in co lnation I'n anount s
PreafigienestdrT SN, QIOﬂIIﬁGZEIVpEbEEWh}@,y aqusigmetinf, phtbalidyl, indanyl and

Rt E s SABSR oGien 3E0h BN TR AL PT-ciel G A oxe-L3

di&bled;4-yWhhethyl Gauh eOtHRE PEqupIga teefl bt Brédpagedasyl prepLinBRMosesponding
are the customary salts capabl e of yielding sodium

tHeFsts sefuthe ‘%?H’@ﬁ@%ﬁ Uit xampl; hﬁmw%ﬁeg pridh én appropegte, thiol, such as
tlﬁ%l%ﬁbld st&ﬂé Qto@éhl%twéqg%lje K& ﬂrQ ethl lsfbr ie)?agqllnﬁgegth%f gxamples of

trace fet suc ane
pmaﬂlyagdanugmumlcm pe tadiinrfpr eaamdpleh@ thkeln aBil &1. Sgile,ah "Pro drugs as

NS SR ] AT 02701 SO STOCIENLS, i

B78); 1208 eBlokSesitli CRARARS bbs: amb iyt 3¢ ﬁéa&%ﬁ'tlaﬁedb E. B.
(hungﬁé The ne%hods may nﬂrﬁgudegH Iyékan%P 1 © Y

Reelgy Perzagmom ipsst NﬁWn‘éOléSn 14024 3987 éprawmlum e)@trnpéesmefmbms useful as
plg):cdg% 01;023&1112(1; ufl &Y uogtg{)'P oun § yThugﬁ § he g EZ R utrﬂe above-mentioned

elrn can cahncer,
rdfaéhmmltarmy in@nsbratad B tdfﬁbll&e eh Beaﬁﬁety[ 0271] Th e
conpoy s haye various biol ogical actjvities.

exa ]thgheé@Wbo@ﬁB@deV@LcH@nﬁ%@né@?@z@H@ fefers 1o a chemica
d?&\ta'tl%toy thePnkpoth@ ”[19@'19% tp1 DhrdeSHd ATHBL PR E)lg?tgi corrﬁ]%ound, for

radi osensi tizing, and cancer activity.
mﬂmﬁadndsdhmmslpbbpéasone inhibitory activity. The

Part 2330y r 56t %o PRratRieatl dreepiablec Spouptaised herein, and
atibuladp vk irefGRINE Q6 .a PHAthadeidan fable @Mcos d, includi
pant??ﬁfcrob|ZI agenfgﬁﬁ‘0353 aTgHak?oté%soneaigmgmun weluding

Feiinnylaes iydnand Ecrrmuéaakéfltamro@@gi aa«éwmthw@éew the anethods disclosed
an%t géef%‘tg |t‘§13g/‘ﬁ3pﬁ%“ ﬁﬁtlgﬁwggyﬁﬁ 'ItF 0%3 co Xﬁ)ns A pre?erably refers

to an acid addition salt of a compound. Preferred examples of pharmaceutically acceptable
salt are the alkali metal salts (sodium or potassium), the alkaline earth metal salts (calcium or
magnesium), or ammonium salts derived from ammonia or from pharmaceutically acceptable
organic amines, for example C;-C; alkylamine, cyclohexylamine, triethanolamine,
ethylenediamine or tris-(hydroxymethyl)-aminomethane. =~ With respect to compounds

synthesized by the method of this embodiment that are basic amines, the preferred examples
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(PGPH, and al so know as the caspase-like activity)
activities. The 26S proteasone contains a proteolytic

w@ onve/06mbd ed t he 20S prot easonme and one or twoPABBS2005/044091
regul atory subunits. The 20S proteasone is
responsi bl e for the proteolytic activity against many
substrates including damaged proteins, the
transcription factor NF-xB and its inhibitor 1KB
signaling nolecules, tunor suppressors and cell cycle
of efatnaiceutallyl h@éﬁtabﬁé aalthaeeactli sdditied s4dis dfgdaBnaceutically acceptable
activities wwthin the proteasone:

1%%2|%({ ny«brgfuﬁc NN fo1zﬁxap}pysp§yq{olpqh|gesuléw8 plﬁ@plg)nc acid or aliphatic or

aRRPHc Wb H& %%hlf&ﬁ@ta'cféle foﬁ%&ﬁl‘%‘ley zidig, CIRh lactlc malic, tartaric,
activity. 74] an exanpl e, conpouhds of 'Fornmil a

citrie, ZBSCQISblpSIIMmE, pr@ﬂmn@su(fmﬁ,(p toﬁmh@ulﬁvmq mmajﬂnthalﬂ@sulfmw acid.

chy ke, activit rabbi t . nus L.

ot o Sbes Trafais ol tiitel CeoPassiohny Gvipsad sgerein  include
phitiabbdtRAN} B&cpBYEDLIY B Prd-HE Bftd ¥F the &fmﬂb‘ﬂﬁ@%f Formulae I-VI
erythrocyte derived proteasones (EC50 -250pM. 5

oBiaBIRe wfpnEfirdby thehinethodssdigclosed hempd. 2606y:GBYIZ0T the manufacture of
pﬁ)zg‘-gr‘(ayé&l %l flo%éllgt?o]ns 1%\50?}%5%%%%%? rrrluP Fu%%u %‘ttli%;)h La E:e%:t;’l%a gegcgipients and
thef adtoe m]lgradléﬂt 1116tse9ahl foirh, thesiitgBiprefeaed tpuef @He@ﬂﬁﬁkﬁzuﬁ@ﬂ excipients
i nhibitin ot rypsi n- 1i ke activity of the
HiBt aé%lgwga% PiSnHInET 2idHG Of MUURLPRINANT activity of
chy Si Jeels
ow a1 Fypa: hF PR ey SR By e el plsct oRgSE Al shhposition
cempriies she gotponnd,Ator ianhilile tphrage, tih endR@Ptd ambm\pastsyconfpounds in any

s o T3 e AR IDER ChEar Fat SPOIe LR BURA For cxemple
ifl@stid 8atbdileltgitRe cdnifdudad Bitosipdsitiess é&nﬂf@[ﬂﬁlﬂl@sdﬂe‘ﬂlﬁy include a

on the NF-KB / | KB s nal i ng pat hway. Treatment of
Phirraoatically ascqnabhasrltanibiacompeund. dney) with Tumor

e 5,2 O AR T B S BUBR I 0 s

cdngefNfandBnflanmaticat | Driseasboiscaent tarbproohaardBoadly to cover infectious
inhibitio HEK293 cel I s were %re treated for 1 hour
AFEF 2O A GBI L I BB g ) desgd g chrips gonditions. Ina
p1%¥érf9d| e"i‘ﬁﬂoﬁﬂnen?rtﬁ@ﬁﬁ@dg@ i AbedRPARSKS, Sch U BMeAum, a fungi, and
11- 16:§ronnted he accunul ati on of phosphoryl ated | KBa
p@L@gé,s i mgarmbiat ‘hiaenethodst daso ma!ymm mckde (thBsieps of admmlstenng a
atlon . i nhi bited 0276 her
SRR R0 b AR et G075 et GRRERA dth an infectious

digedst Wi Begheer. |rlflﬁlcf)ﬁ1balﬁﬁl dr%@ﬁibbﬁﬁorg@ﬂfbelaﬁﬂﬁﬁlst%ﬁﬁ in an amount effective
regul ati on of 5x NF-KB binding sites. Stinulation of

tONFﬁak@F [Pgeticplaningectipus dipqape, ?Niﬁ@raorl ipflgramatery sonditivar ase
acti 2t4}$ as T"ﬁeﬁ s o'ils ‘afseas Pg':fg{: bk \{1251%: f?agéeg by Bacillus, such

pr et eat nt wt nmpoun ecr ases
asaBt anthtagis an\Mi;tcen'ens bITht 1rﬁfaraioyssélsea§emnl§é oad edhséddyf a protozoa, for

cquoungs of For ) noted t he
example, a Leishmania, a asmo um or a rypanosoma. The compound or composition

can be administered with a pharmaceutically acceptable carrier, diluent, excipient, and the

like.
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accumul ati on of phosphoryl ated-1icBa and decreased the

degradation of total IKBa in the NF- KB/ Luc 293 cells.
w@vpoensas of Formula 11-16 were al so shown t oPCHUSBAT@I4091

the levels of the cell cycle regulatory proteins, p21

and p27. [0277] Tunor cells can be nore sensitive to

prot easone i nhibitors than nornmal cells. Moreover

prot easome i nhibition increases the sensitivity of

cancer cells to anticancer agents. The cytotoxic

act i yo4y) of Thbecamespoands, dasexiniee, hehriiple ind@ldh, Ng colorectal

Formula I1-16, were exam ned for cytotoxic activity
CHGHPHSt 2 PEstals carEagiBR R tredst adengrascingo, mloa-sll gl g carcinoma,
aﬁ%%ﬂaﬂ%grcnfoﬂfa ?é@@l}l@% :11113 tﬁenﬁ(eNat i onal Cancer

Institute screen o uman tunor cell |ines.

For mj0248] | - The exfiathinbhiedy seddititni van byt ﬂiroexampach]henhiaybld arthritis,

jth a n GL50 val.ue (the conce chleve

a%‘b@}@g%wﬁ SEIGHOR 15 RIOBAYS: gffg‘f Rt li}%?fﬁ?wl rPgsTusion injury, and the
ligé.eat est potency was observed against SK-MEL-28

nmel anoma and NMDA- MB- 235 breast cancer cells [both with

LC50 48k d"dmderm ‘btlogem apmfi &B50%ed dletein, enérab iany oned@ the radio-

SRR o LSRN 8 U g “Hlintin ek BPEbae e, chlorine

bﬂiﬂﬂné,(b\/ﬁ)dmepﬁvﬁﬁbﬁinﬂné B@ahlorﬁlﬁa%@ﬁ& prdedyB- 23 1), |ung
(NCI - H292) ovari an ;CNCARs acute T-cell | eukem a
(Jur 2691 " e derps plkionas (Eeharaio) meaes e Habrapaliader branched,

sJUsPﬁJ?é?ll ap tLﬁiSL(bSQBR%7Ssl§ ui%%@%g&{ogﬁkgﬁj WH% bC24 preferred, and C;-Cg

I nosporam assess Ccy

hadrb¢arbdng bedg-p2Gerrdd) Vath rFfEfol ethVDAp By 12 &bproINSle, bi?H Zs0butyl, and tert-
nsitive wth

rk d |
bR 400 iU Tt ™ Prifaired s 1S AUbRGu GO BYrepprbons, Ci-

CEP%P@ réﬁéﬁlad’ with @P—@%rﬁl%ho- Eulﬁ? FCoRaV BLUBTo kR substituted saturated
CCD- 27sk s were nM Tr eat nent of Jurkat cells

hygdregarisgs |an@slpmpssnbmutﬂd laydlméoonapmr@mefmneé EC50

resu pase: v n eavage of
conf(Pﬁl Tﬁ? Thatict ﬁ%ﬁdo a%b%ﬁ?%E?glﬂ?BE%Qfs gdunnmnmbus
c@mémp@mmamsa@mvché yelaitbd bhe Sbes edri dxehped NP UPiksht Was. 6,509,331;
al uated usin in vitro LeTx induced CgtOtOXICIt

@39@3& RSOGRS: S Aite; SHTEAHRouR IS H T dat &L all of Which are
ol }i'e}en:l'ﬁ'l §1r @ntﬂ@ﬁgs% 1!31@!(1, ﬂec%ﬁ:alhﬁl{iﬁ%@ﬂ@&?& substituted is

ytotoxicity of mnurine crop age-
a&:lmioh@ as ’ﬂhaeatqminﬂ i U. ARG N. 6,609,33 Wivelich-dafinmed me]témilﬁsubstltuted

ulted i 10-f ol |ncreas viabilit
oGt fhat Bt o8 eflp shoh Teforati ot ek 0 fbshertoms, having
fromVIefoafibstibiis, @hd préfeddly 1 B3 ibbiibntCheBRE At the bdSp consisting
Effects of Formula |1-16 [0280] Additional studies

ofalkexy habetinied iafwayy pisleiltyh cubstiiited rycloalinplownidsalkenyl, substituted

cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl, aminoacyloxy,
oxyacylamino, cyano, halogen, hydroxyl, carboxyl, carboxylalkyl, keto, thioketo, thiol,
thioalkoxy, substituted thioalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy, heterocyclic,
heterocyclooxy, hydroxyamino, alkoxyamino, nitro, --SO-alkyl, --SO-substituted alkyl, --SO-
aryl, --SO-heteroaryl, --SOs-alkyl, --SO,-substituted alkyl, --SO;-aryl and —SO,-heteroaryl.
The other above-listed patents also provide standard definitions for the term “substituted” that

are well-understood by those of skill in the art.
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descri bed herein on the NF-KB / |icB signaling pathway
(see the Exanples). In unstinulated cells, the
wWo eaesesPpt i on factor nucl ear factor-kappa B (INFF/KS005/044091
resides in the cytoplasmin an inactive conplex with
the inhibitory protein I KB (inhibitor of NF-xB).
Various stinmuli can cause |icB phosphorylation by |iB
ki nase, followed by ubiquitination and degradati on by
the proteasone. Followi ng the degradati on of IXxB,
NF KB25ehns|Toeatees t@cloatkylugfasoand nbﬁgwnadnesmﬁdmmon ring,
res ion, .affecting many cel | ul ar processes

ERE SR AYNE fiFS 151 Fiebis AmS CopBpEDE .ﬂse ringh ehRstterst gyl refers to alkyl or
aRg gfams N ﬁ%meToxo;éld(Mﬁ DOkE @aagﬁ;gf%g@e NF- KB

i'n_human col on cancer cell 11 nés

cel | §0258ksulThe rgmi falkergdd rasaasaateldhem@nl mbgalscﬁnytdme&aclﬁdl drSbranched,
0... undergo a L.o Pai nt e ncer S

“Et‘izf’g %97% u V@?eéadé*?ﬁﬂt‘ff%teé &}Yﬂf%ﬁﬁ 9| mfﬂi&‘&ﬁi Polyunsaturated

h?d‘rb@hrb(ﬁﬁt whth i hIE(,t ﬁnﬁrﬁhﬁ:h‘é@%ﬁ&{oﬁ)&ﬂﬁu&téd Klf‘d @icﬁﬂth'uFaYedOfunsubstltuted
t he proteasone gﬁ htcap, et al. Chem 46: 673
Y@gga@lyons ARfigspre g; and wn@gnsamégte@,gdlz@j_@e(l jsgm)uted hydrocarbons

BT, U P G BB AR by ML o e
peefpaldy dasngBvd tohivbive atoms\empaded Me r{i2S- 341 M I enni um

Phar ti 8.? s, Inc,) has k%een - 74 \\O 2006/ 060809
PCT/ 3064mS sHEin ¢ SPoptuted, apty y ‘hedstpayk o and “substituted

h&@l‘&%” Ge |u§e§1 lféﬂéi*n alefe t@ Qﬁ;ﬁﬂﬁe h%(i}gcacfwrpfn‘?%', gl eﬁéé@éy 'hgwymg five, six,

LoVo cells in vitro and
OX YO ﬂ@frls, fmsidmbst byeffnmlbiy lha‘tlng}gx htonB @egratatthorndy “Hdt@oaryl” and

%%Ot efaoﬂe‘el%‘éfr rgﬁet %e R ol l\jl%e r Megiﬂgfo d%ﬁ}%’ﬁ}%l at least one
hétB@ad¥R s S b0ef sudfuf aélghlﬁg@ﬂl fomh ki CF: WAk |“H§IS at least one

G owm h Rel at ed mcoegfdne- pha ( GROCC Vascul ar
CRRRfb RFEN | afheckeswt hhotseeyste” (oyééﬁjerwqyclsﬁugﬁf@u@ ey [cyclic compound

C(%g%lﬁfvr\lg&% Blr Hﬁ)’f‘eslgét{@rg%x%mts h s@@dbar%lgl%lfg%gl?i ggg?eteroaryls can

b hdsttutkalt witls aiggedbtithbraf mp]ludnhg dseadeicnibed bidve AndElose Rhown in the
1é‘inl y decrease tunor cell survival and growh, but
| so angi ogenesis. Anti-Anthrax Activity [0281]
Anot fpes5P0t ¢R¢ ki MR)KyE 84etQNo LRy u%ﬁﬁcﬁéﬁ Oﬁlebranched substituted or

i nhi bitors cones fromrrecent studies on
uﬁubﬁéﬁtéﬁsﬁém@éﬁde@mawaﬁg@ﬂtﬂ Brithe@it-6 Bhiranched)tshinemdd, unsubstituted

h d d l.od
tﬁﬂlshr;e épe? rFetci Yifh él’%eﬂlé& N agplg&%éa o gng \Ra%ohiwhtﬂ %glethyl diethyl,

are’inge
mmw-mphagle an&m@ﬂ@ﬁtegtewmlrbﬁteﬁ, alkd1Beif %&Hbﬁé’ﬂ r e feEAt“Boloalkoxy”
resulting ultimately in killing of t cell. Before

TefqTP | P nﬁlyoe@uﬁ@lnaﬁev@@éqcarhom@ta RIcHrEORO PREBESTVA §r dwelve atoms
c&n@pr{s ::TIEIE% nfle rmv‘*b?l{o‘?tﬁeédﬁ%ﬂ%ld er%feli] 1 gﬁ%/ hrng% e%?a%ched cyclic,

their con s allowing t gmsm 0 en
sabha@di,s tmsetmgted, ialiphgic pepldnedit @,lkcaaydat%hdkhtce al @hﬂitﬂllyl group. The
|1 I—glnna et abl .., Proc cad Sci U
examp 8Sincinge methoxycarbonyl group, e hoxycar onyl group, propyloxycarbonyl group,
isopropyloxycarbonyl group, butoxycarbonyl group, sec-butoxycarbonyl group, tert-
butoxycarbonyl group, cyclopentyloxycarbonyl group, cyclohexyloxycarbonyl group,
benzyloxycarbonyl  group, allyloxycarbonyl  group, phenyloxycarbonyl group,

pyridyloxycarbonyl group, and the like.
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S A 90: 10198 (1993). Anthrax toxins are responsible

for the synptons associated with anthrax. Two
wWEe@be60889 t hat play a key role in the pat hogeneSI/ESmhH5/044091

anthrax are protective antigen (PA, 83 kDa) and

| ethal factor (LF, 90 kDa) which are collectively

known as lethal toxin (LeTx). LF has an enzynmatic

function, but requires PA to achieve its biologica

effect. Neither PA or LF cause death individually;

howeyeass] Wheme aomy Tirde,t pytiftars sudaatthlvhRfified,Nj2a6 t“edlated” as

|ntravenousléb|n animals. Kalns, et al., Biochem

uggdy pﬁ(;g} reder theu eerorprng oe thezg@]g)dlmpqm h@ng dree 9f other, dissimilar

c g&th%M1%Hé/l§thg%§ g&{ﬂ@’ﬁ‘ fonel if s %%&Q%)staaﬁ[ Qv%ﬁl%]be associated in its
Protective antigen ?1 he receptor

nsturqb ostgnt dd cartbinr exbddimients desm‘tredsmsoh‘smtel”e “Iﬁmﬁed ” “substantially

por f. thal factor to the host cell. PA
PiFbnar isided it B Phuin s She RRar R 05 o 5%, 10%, or
2@%, alﬁ%lsstffp rﬁl’ﬂ?%ﬁ 1eR980%, Jr%%toiftmee&@@t 9% ghtt, Bfa given sample.
surface o ce has the ability up to
t hr e€0253] ec théstetrfls L' Beriveige,¢ d‘matl@l)&”f Qr redlebr bgwlere tertrh gefers to a
LE..i s taken into the cell by
COH%Ou%@ﬁglsﬁlé?%§°fﬂl(nh?gg?@mmﬂollomnng endocyt osi s,
LF i $0258] easRetainnifthd dienpyhdssiFovwhield- Vi cadtbt @Blsfed and purified or
various. cellular targets. -75 WD 2006/ 060809
Py 9)@2@9@#@@&%@1%@%%@ gurifggd gampoupfpphhfagthyierein. Generally,
Ol n
Veis nd B0 A a the{e@&%he %mﬁdﬁggsucrlfe ﬁ%@lﬂ%@% O%ﬁbl?%%nulae 116,
HEUZ8BilSLa’((héII-19‘ aozalnobe (dbﬁ:é)lnads s;mﬂzatlndl}d@peb}déﬂmentatlon Exemplary
net al rote whi ch oso), can cl eav nd
TR R e R e g e o st Y o e e iy 7% Bpala 115,
pRIFGhISY NFden RS 81- 1K TP a5 a1-1 @8Ad N-10 VAR KK used24e$RE4 (%eonﬁ;ounds in order
al., Science 280:734 (1998), Bodart, et a
teopblain/sypthegizq yaoms, ofi/iheagther eompennds devsibedvhereiobi §remplary non-

, t at., Biochein J 352 Pt
hgﬁ@%ggwg%%%%klﬁfw éﬁgggen dlfferent known MAPK

ki nases, six have been shown to b eaved by LF.
Wthin the cell, ki nase pat maMs ransduce
various signals ijnvglved in ce

proliferation, a ementlatld\\
proteins highly si '

ver, certain

i nhi bitors that prevent ¥eTx-induced weli deafh, do
not prevent NMAPKK cI@awage LF su ﬁ that this
activity is not suffyciej i tion|of [cel

death. Kim et ad— eni 03), Lin,

et al., Curr Mcrobial 3 4 (199@%“
have suggested that"ifnhidition of th
prevent LeTx-induce céll death. Tang, et al., Infect
| m nun 67: 3055 (1999)\ Data have showgrf hat

prot easone activity i required for LeTx-nedi ated
killing of RAWR64.7 crophage-like cells and that

pr ot easone inhibitor%jprotect RAW264. 7 cells from

Formula II-17
LeTx. Proteasome . ...

[0284] St udi es
prt easone can
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inhibition did not bl ock MEKLl cl eavage, suggesting the

LeTx pathway is not bl ocked upstream of MEKI cl eavage
WO poobhersed st udi es. Additionally, there is no iPCFES05/044091

in proteasone activity in cells treated with LeTx.

These data suggested that a novel, potent proteasone

inhibitor |ike the conpounds described herein, may

al so prevent LeTx-induced cell death as illustrated

in FIG 6. [0285] The receptor for PA has been

identified and i ressed by nany cell types.

Escuyer, et at., (1991). Letha

toxin is active flew,cell cultuge |ines of

macr ophages causi ANy ' few hour s.

Hanna, et at., Proc NatN \

(1993), Kim et al. ,rﬂ Bi ol en1278'741 (2003), Lin

et al., Curr M crobyor~33=?24 (1996) . NLe’l’x c i nduce

both necrosis a optolsi s| i n nmouse /nmAC age-|i ke

RAW264. 7 and J774A. at ment .

[ 0286] The resultymw'dlcate t hat thq 6 S

descri bed herein actfas = potent ifhhifbi tar of

LeTx-i nduced cytotoxhcity of nurine crophage- i ke

RAW264. 7 cells. Treaynent of RAWR64. A cells wth, for

exanpl e, conpounds of/Fornula I1-16, rgsulted in a

-76 WD 2006/ 060809 PQT/ US2005/ 044091 O-fold increase

inthe viability of PeTx-treated cell conpared to

LeTx treatment alBéRfHverage EC5Q of. <4 nM and

therefore provide a valuable therapylgor ant hr ax

infe Eaormul 41:16 o, exa

sur AT o7 FeiDaa B Gty Sl BIRIRES) PO phien e safine
f@nﬁﬁﬁnme(ﬁfso L @D nighid)i axdtohddgfidatiais dfths ca@imms Ak ﬁﬂlded £&w analogs
deriyatives provide a valuable clinical therapeuti

i Gre ERARAYOn FEECH: oRIG-Phabavec Gt heaicabstpeict Polfsl6. Additional
! o] 0 t S

A58 bl B ATRSR 31 L08 BOTPRALE b5l B i

mpgrfpetion sofprehanabl 1yr0dm‘u be aﬁdmgub@dylﬁhetichepramtsmdmalogs to the

RUBARET Of AR AP FORP L QB (ore BBl TRPh§#34 (199D)

LR eN@IC Ul Bt | (Yolge L et @UO@) GAfidH RrhePdb§RAORBSbrated by reference in its
st orage and subsequent adm ni stration. Al so,

BBt nents relate to a pharmaceutical ly effective

?gogmp imaceg s?%%ﬂ‘}‘é ylglg‘é‘gc&%( cqlb?ﬁﬂgoié)g%féilo%s o%lagglc ac‘rflcp Ylenylalanme

valiree ptighit 9016 adhiliimicsacdd, ad hulegdns, preferdbig rodte ltltalnG:hUﬁsﬁe can lead to
;@ wel | omn in the _pharnmaceutical art,

an
E‘P?%’é‘do He3r anegtpl Ble 14y saelass gftl%fhwgd Pﬁhpﬁﬁ%sél&itqe@%ed in crude
eﬁ?elc?sn&eﬁPL@Baﬁh TRURL. SPb NG amfRR; atted i Qe Bfllifum with different

. which I's 1ncorporated hereln b erence I n
ccpltogm@attom edfy sodium bromide, a bromo-analog, Formula II-18, was successfully

itroftr

produced in shake-flask culture at a titer of 14 mg/L.

[0261] A second approach to generate new analogs is through biotransformation.
Biotransformation reactions are chemical reactions catalyzed by enzymes or whole cells
containing these enzymes. Zaks, A., Curr Opin Chem Biol 5:130 (2001). Microbial natural

products are ideal substrates for biotransformation reactions as they are synthesized by a
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Preservatives, stabilizers, dyes and even flavoring

agents can be provided in the pharmaceutica
w@e wpo6ists on. For exanpl e, sodi um benzoate, asPOF/DE05/044091

acid and esters of p- hydroxybenzoic acid can be added

as preservatives. In addition, antioxidants and

suspendi ng agents can be used. [0288] The

conpositions, particularly those of Fornmul ae I-VI can

be formul ated and used as tablets, capsules,

segibd i ermymetic ometiormdnsidd mireltitlorells.s RoyoSi-t GHT e%WF &frem Biol 5:106

rectal admnistration; sterile solutions, suspensions
P8 i nj ectabl e adn1n|strat|on pat ches f or
tr ar‘?g@f el Gﬁfé‘m {he S §tFudtuk O 1 tﬁ@ddeSﬁbyedeédﬁqioud@S,)Ol&bm&ng those of
and the'like. ect abl es can be prepared in
Fmﬂpeﬂﬂ.sof@mexampﬂqsthe@p@srm@ bigsynthefisi ieans| 43¢ pod-(A, ethylmalonyl-

e S r I ch

Cgésgléeﬁlgfa (_ajuﬁmlen Fi éhgorfalg 'ﬁlgﬁfﬁ'afoﬁ?ln@oe%?lg g%%gtﬁ(gg HuBfryl-CoA, whi
cRMbd GérpR8 . cithen fram mlmxcolr ORGIR S G}DKAe Lidf, ot abx Meptbe fng 3:40 (2001).
wat er, saline, dextrose, nitol, lactose, |ecithin,
Phgniylaanine 1SS VErigPLE SRR cyst ei ne hydr ochl ori de,

and the like. In addition, if desired, the injectable

phar maceut i cal conpositions may contai n _m nor anounts
Pmdunmtdﬂmmnduwmmww
I 2006/ 060809 PCT/ US2005/ 044091 agents, pH buffering

agents, and the like. If desired, absorption enhancing
prepangd)i onghé ﬁfduc@haﬂmbﬁpomnd@@scﬁaﬁﬁolae E3Al-hé 11-17, T-18, 11-20,11-

utilrze 028 Phar maceutical formul ations fo
24r Brtedk? e Th 26 ohB e AT iy SHlBkRE ST JRHL and stain

N?g&i {}&O ﬁg%‘%l a1 SAERRY gfj %tlélﬂ (‘?ﬁbﬁ% spd ldbglﬁ"taf)l@ I Mitrient medium under

suspensi ons o active conpounds can
cHRIifie paerseﬂbals hafwt, o prefesdbéy oindgr i supmerged nesabip eqoniisions, until a
Sui t abl e g philic solvents.or ve

sxﬁtggapyaloqm(gmga ppmRovRds %lrﬁéle@ﬂed ) Ithe: {éﬁ]é?n agnonaﬁarvgs‘f‘mg by extracting
R Rve @tﬁnpcb%él}i’t@ FHom Heabglehidtibn Botidlvim @dsuﬁiiﬁlé sol®¢nt; concentrating the
synthetic fatty acid esters, such as ethyl ol eate or

solvegl q}m@mm@ ghe desited p@mﬁ@@ts Ajtre S eqtmgé@@ jcgpcentrated material to
Bll_u E%EHSEIP n Ssrep?1 ¢ gng%s%(()—:\l%g .%%%gé"t"@l’%ﬁ&% glblgg Illéllj %@Jt%fﬁ?es Lhe present in
eadineaoeinBYiuncel 1 ul ose, sorbitol, or dextran.

Optionally, the suspension nay also co tabl e

¥ abi1A04L 5 T AGEAYS SeHaGOIIT e BaSa R oL b Ty SeNB470)
wii& & @9#&%& tés g &l n‘a ofOTEIGENE SRERPR GHidsUT SsznJ}pQ;W YIG. 4 shows

concen s. [0290] Pharnmaceuti cal
the ayp&alatfiSOfm\IAmeqlmnaé ofitie SpéinosperaxbBaiisreriedsyt elsmasionishg signature

th t th I d [
e gE e SGRTRET G e Cear A BeRak gR T |

m Xt Ygssspf gﬂ‘lﬁ%lrﬁfe (CNfBue6) ekt pBsitediohBhe20, 2003 with the American
auxil'taries, if desired, to obtain tablets or_ drage

Twe émltmslﬁdla@ioel @TEPite Rodkvilice MD angassigned hg ATGSG pRgntgleposition
num er ?’fA:QSEQ?r gtramq\?}l’éﬁqh% a natural variant of strain CNB476, was derived from

strain CNB476 as a single colony isolate. Strain NPS21184 has been deposited to ATCC on

April 27, 2005. The ATCC deposit meets all of the requirements of the Budapest treaty. The
culture is also maintained at and available from Nereus Pharmaceutical Culture Collection at

10480 Wateridge Circle, San Diego, CA 92121. In addition to the specific microorganism
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| act ose, sucrose, mannitol, or sorbitol; cellul ose

preparations such as, for exanple, nmaize starch,
wob@anemsvtar ch, rice starch, potato starch, gelBCT/HS2008/004091

tragacant h, nethyl cell ul ose,

hydr oxypr opyl net hyl - cel | ul ose, sodi um

car boxynet hyl cel | ul ose, and/or pol yvi nyl pyrrolidone

(PVP). If desired, disintegrating agents can be added,

such as the cross-Ilinked polyvinyl pyrrolidone, agar,
dREriBddetirt iBghHodld8e @hdSRtobd e heRdnts Weth ASh&RPrédlced by the use of

al ginate. Dragee cores are prOV|ded wWith suitable

chepugal ng shysel mutigenspisielpdise X-typcdntand osghnismgayhose genetic makeup
haséaorﬁga P9 ﬁie%qi'}a$lglegl§l§ﬁdblolo te%ﬂ??l?o %gagr aqgal!c):egér/ lﬁ‘?ﬂ%@{goe]iaﬁoduce the
stmhg eérhp/duﬁﬂeoig#dfmala,e IIam;I/IIoW thd Bi8Um di oxi de, | acquer

sol utions, and suitable organic solvents or solvent

m xtures. Dyestuffs or pignents can be added to the
FdARhElsh Hsudhadess FOMdlshgs Nidp1144lent i fi cation or to
characterize different conbi nati ons of active conpound
dosel9266for Phﬂsotiqnuwibmmmounmmba' atleehed Lrgdempohiute oorslucive to
aglgﬁgtgleyp%g’\g&’ cﬁmﬁl ﬁt?gfl{l%%/g %g%llésonq aeag ﬁ“ﬁogrg Eé ggreege B 26 ggglrrgé C, butitis
prfkated fdYdofMe:t ﬂieﬁ@ﬂhentz@ﬁﬂ/aﬁﬂ Hédrancupndidextele. THeagGeRs medium
sol utions, and suitable organic solvents or solvent
cam berineubsted Byressparfolsof dimepiegensary so compleisehaprgdertion af fjempounds as

o) S0, 05 LB B PGB oot

toP0TdalyS 20 @50 Adddalter aperabingaitabonissOafpnaiot400 epraoprpfetablly at 150 rpm to

zﬁmoses fqrﬁ%grggfeg:gg at gt?s ca]g&%be r@% suyaéla %A}leéi}:‘ i%%%isby cultivating
the &@&cﬁ&@ strhif] 1305 Bp)‘r@acﬁp NRREB iak I20RShentoP S}%%@ﬂ 481 is suitable for the
(poorly water sol uble compounds): 5, 707,
gpvﬁev@b@mpdmabhyﬁaatlve proteins or peptldes)
SGFS 9 (Slgcﬁwtgl; Ifltllgecn?% %gg}]% sh‘tsgcﬁ?l Ige \%9}1%\[6 9'0%9 olf orcflnagy skill of
the QB Bk lu@@af app2o méBiufnpaBidablyl BleGsoliRed 6BEEPISIclude glucose,
5, 654, 286 (toplca fornulatlone% 5,688,529 (ora
fragiesse HBITBALY) - majiosas galpgosce yRamiel 2pé| dyestol, other sugars and sugar
6
oGS BURY Bh, oron ot O cHRbRHE REHARRLS such as doxan,
ccrel6] a8l agf @mﬁ;ﬂe)onmmm sachak ioan89ur, alrh rrmﬁl whillghccam,eand the like.

ThO 555} S Bl S oLPR SIS B rf B Ve gpinim il dEpend in part,

u@ﬁ%%ﬁ%ﬂfn@%lemﬁqm&si&dllﬁﬁs bl\ﬁec{nl am& MNP ¥NCcdrBbHyBRte between 0.5 to 25
pharmaceutical art for uses that include topical,
perpant Aucwdight, ofi the maedieralcan Ra dratisfagtoralyrsed Uion exatapley eFliese carbon
50512 ak nlagng&sle ndtl\ﬁguaqplo?fs/ée\/%%az suc?)lu ng%% Sg‘&lr\%gst céﬁ ba %P&Eﬁllegl i the same
SO €
mba@iif, fiFdedingsls. eyleadﬁ eason @lurdel a@qiréfaﬂecgasrne(e.ﬁheﬂdm for€t.
al Cin. Ther. : 440-50 (.2001)) or hydrogels
( Vay@268)t afhe S@bﬁ?sh‘aﬁ wﬁpgﬁ@i glude 2Epo poidy iu%h &l glgel)n)‘? arginine,
th?&%d%%%hﬁnﬁ‘{e%ﬂ Rid %1{ phbhahG SU%0e Fféo%‘gﬁex SHEdRs @ch as yeast
m croparticulates, drug-containihg sna l'ymeric
exgects] corestdeh dtquarse déstil presvdiéndes, soybehn ousat) cotttonseed meal, fish meal,

peptone, and the like. The various sources of nitrogen can be used alone or in combination in

amounts ranging from 0.5 to 25 percent by weight of the medium, for example.
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carrier nmedium (Joshi, A 1994 J Ccul Pharnacol

10: 29-45), lipid-soluble fornmulations (Almet al.
wee@g/o6089 n. Biol. Res., 312:447-58 (1989)), ardI/US2005/044091

m crospheres (Mrdenti, Toxicol. Sci., 52(1):101-6

(1999)); and ocular inserts. Al of the

above-nenti oned references, are incorporated herein

by reference in their entireties. Such suitable

pharmaceutical formulations are nost often and

pref ¢nab] y froneag adeeshittient HBorgh@E i daRs, WhiOk @8h beamdorporated in the

buffered for stability and confort. Pharnmaceutica
Calaﬁﬁ@sqdw affsthigystamaty sk Pwéled?foqdﬁldmowéwﬂw@taéw@n magnesium,
cHERBALE eﬁe Ss'uﬂ"ytle aéh‘?odd@ Ma{eeﬁm esloﬁa%%o 15@1%59& érg B3ce metals

to en r mei nt enance of nor nal iary actio
sdihss|colsditimangdRess, g, onﬁlﬁadlémanrmmeuadmmtn Smmadnk& (l\/ack

Publ i shing, 18th Edition), which is incorporated

herein by reference inits entirety, and well-known to
Bid16si€al Axkibity 8 Ufkslof€o@pbundsui t abl e formul ations are

nmost often and preferably isotonic, slightly buffered

to m2dblai n Sanyﬁwr@bodsn@ta wlge 50 rastbiodsoet tresting varged mﬂammatlon

erabl y. i nclud ni cr ol ese vat|

o0 BBt S STl 1B B mBES T
ekamptell @t isespSoff @dminﬁb&drﬁlglﬂhl effdcive ad@luhivef ¥ héiehdddsT a class of new
suspensi ons and ointrments for topical application in
coreourds-.  GoMfrofthe sompeds fisplosadc ek &en f B rspdt icofgat cancer,

i G S HMGREL AR et er. -79 WO 2006/ 060809
PCT/ US2005/ 044091 [ 0292] Wen used as an anti-cancer,
ant | {GZﬁI]I antht ocroynmuncanhavenva:rrouxbllablogmmtpamlwd;esf oFor example, the
he compounds .af Fornul.ae |-

e or . .
c?:IB Pti Eéhvf i rf ’E}B?eﬁatm}i‘%r ATy \ﬁntlclaﬁlq;)éal anti-inflammation,

rREGEe R4S, @6l Mti-Sdnkhektafyal or non-oral pathways. Wen
admi ni stered orall y, it can be adm nistered in

caps (2821 t aBlhetcomponnds| kave spyptegsonzsy pighitonyt agfivir e tproteasome
1Jh§5 {QH Sc%mfﬁg gﬁgmnnxlvﬁélg £ 1% (Ptn contlaiautg 0 {he agﬁ‘@{ ?F the compounds to act

153s &2 may include, for

a ueo suspensr on,

apaepednadr] a1bi- mﬂaﬁlhﬁtdry, laed axm ﬁﬁcrﬂbldr dgentsSUpposi t or y,
sal ve, _oi nt ngnt or the |ike, when _adm nistered v
i nj ell2Tdn,  dbBcuPEAVEEsISya THIsUEH; Rigicass Fhpt dogrades intraellular

pfd?élﬁ@ﬂﬁ?dﬁr%g% thth(ﬂhrp UE UHslnYtike £d ﬂeﬁﬁd}h %hiﬁ%ng{- %%ﬁl: hydrolyzing

In one e odi nent , e antl -cancer,
RIEPHIIEtnd-alSD dmo‘blaalthe Qamasdahkfrlacmgdy)\/ﬂctwﬂtlasj dittei %quroteasome contains a

PRI R o154 8 LR ro Ao B ARAPTY b SN Tee PSPt The 208
pﬁﬁ’é&’s&ﬂl@ riﬁ'res@ﬁﬁdlblm fof el ﬁlloteollﬁlca&ﬁivh? rag@iﬁ’@toﬂiaﬂ? Rbubstiaftd including

anti-mcrobial is conbined wth a drug or nedi canent
dathegedipsotpigs.ghe tramsgnathydiiq:tehNFmﬁand gs hgidon kB, signaling molecules,
ant i - mcrobla m_ni st r at 4
tuélﬁor SPRRICSSOLS Ia{/le ceell rﬁ%ﬁ%’cms elg; aLe. {hseg das%gﬁ%ﬁ?fg% e ac{] vities within
tHeOffpRENdER: an dh}frﬁtﬁl"ypsm like; 2) trypsin-like; and the 3) peptidyl glutamyl peptide
hydrolyzing (PGPH) activity.

[0274] As an example, compounds of Formula II-16 were more potent (ECsg
2nM) at inhibiting the chymotrypsin-like activity of rabbit muscle proteasomes than
Omuralide (ECsp 52 nM) and also inhibited the chymotrypsin-like activity of human
erythrocyte derived proteasomes (ECsy ~250pM). FIG. 5 shows omuralide, which is a
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di scl osed pharnmaceutical conpositions are adm ni stered

by a particular nethod as an anti- mcrobial. Such
woredokoesoe ncl ude, anong ot hers, (a) adm ni straP¢DIS2005/044091

t hough oral pathways, which adm nistration includes

adm nistration in capsule, tablet, granule, spray,

syrup, or other such fornms; (b) adm nistration

t hrough non-oral pat hways, which adm nistration

i ncludes admnistration as an agqueous suspensi on, an
déedrhdatipti pduatdfancatystihent iksio®s aasmpodid ¢f, Formula II-16. Compounds

suppository, salve, aintnment or the like; o o

ob Herhilas iyl gt xBibing sienifiraé predsrencs Bt inhimidrg @ppotrypsin-like activity of

in ' . ..l nt | Vs d 1y,
t}%enP{ogeggt{nﬁr% ?P??Hg%(bl%l %tlflelaﬁgc?@‘gcz a&gﬁ't}mggad‘ﬁgsﬁgﬂf}?sﬁﬂ Compounds of
Faimila llsttr alse @rhibopowatM yirypéid)likedimhibitetyr @tivioy (+Ee nsd)) pyt are less

dmi ni i on vaginal |y,
oSpb i 5 PR G protaes SRe R T g ng
t he mamound daftichhestRiQSRNE chBIROHARIY ¢ffddtsofCRRGAs described

with living tissue; and (f) admnistration via
heromnt imgludieg stusliesad dgrmilo i@l et tho AN -3 é o sigoalimglpathviems Treatment

' usj.o u del i ver further examl of
o it Dn S PP Ro T oush il BSer FERER: Fhohatpha (e
irf?lh@éé!p%éﬂh@ry(?itioﬂ%ﬁspr&f:aséi%ﬂnﬂéd%é@&ég%aaﬁ&l %i&@ﬂ)llowed by NF-xB
herein are vari ous nmethods for adm nistrati on of the
agtivetdro s Edcaniemy peeteasomwpdubitien, HEK2 238811 yWpe 20640868 49 1 hour with

PCT/ US2005/ 044 i cal. ] Lt .
TR o HBULSLESP TS Tt PO B g RS Secgmpounds of
Fo1ANB @ pro@BE@d | BE ' RAMISHIA6E RAbPINBKIated BeIR] sufB&ting that the

pharmaceutically effective anmount of t'he conpositions
ptat@someinkedidied Ik Be ddgsdativheds obtpiednds, i ncl udi ng t hose

of Forpul ae_I|-VI, required dose W ]| depe on
the I%&H%Jle oFuﬁla‘?ﬂTﬁreg?dr gﬁﬁsﬁﬁ@% P%sm@#—@i{fﬁ@&% was generated
: | : I S .. .
AL T OUEE Qb ind B FRNG PBYSNEAS i s

Stmnkiticie bANFerB/Libh @98 odB withn THE-d& andrensediucifaasecdetieie aga result of
desired effect, but will depend on_such factors a

( . S ..
Nl petivatipre tvhile gietifepesnt WitheRpmpaipnofabiormetan Hrlof destegpes activity.
; o | ; h . ; . ]
WAL BOOSE B, ST B RaB 17 by T, promort
achditior of phdshieorplaedUcBs and deccanpbihe degradtioanf toeal lisled in the NF-
al one or in conbinatigon with one another, or in

<BsiZAaesllin Gamreundt HdiorpHa lalfeweie@lssheympiggienss the levels of the
t be utilized in vivo,
T

nar preferably in a human, or in
Vi tr9277In effpioyicells tandm morevsenstivd teproteagbunet Sihdritors than normal
cégmg%gvﬁ,n%%gs%mbﬁeﬁﬁmoﬂ ag%%sg@égg%sptsiit%mdce} Qell% to anticancer
agdhlst AMRNHIdMe aStHREUIrANEINindd AdsbAbBAStetiR thdtuding Formula I-16,
colonlcalhé, rectally, vaginally, nasally or
hé

wieper exapeneidt fon extbtojic agiiyitn peaiest aaviews eangergfelldgwagdiormula 1I-16 was

e>f< s f(rsr%%glflP et ?10‘[91% Ngﬁgna?bggcep %s%}%@é éc?e%nto% 60 tlnensntaull Bnor cell lines.
cheni ¢al’ actfvity In vivo.

Formula II-16 exhibited selective cytotoxic activity with a mean Glsy value (the concentration

to achieve 50% growth inhibition) of less than 10 nM. The greatest potency was observed

against SK-MEL-28 melanoma and MDA-MB-235 breast cancer cells [both with LCs (the

concentration with 50% cell lethality) <10 nM].
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[0297] As will be readily apparent to one skilled in
the art, the useful in vivo dosage to be adm nistered
w@naenbisoparti cul ar node of adm nistration w | PCT/ES2005/044091

dependi ng wupon the age, weight and manmal i an species
treated, the particular conpounds enployed, and the
specific use for which these conpounds are enpl oyed.

The determ nation of effective dosage levels, that is

t he dosage | evel s necessary to achieve the desired
resufgz7sjcan A benacsosal lishiemchyingnBursdd tdiefcial (Hir29ak4d LoVo),
usi ng routine pharnmacol ogi cal nethods. Typicall

DGR BER)ireis (MDY MERR lorisng (NG 502k sV (Oo/kRBe acute T-cel
1@1{%1%%a eggtgntl I éﬁ\éﬁ%ﬁgl giéelc?hF gﬁ?@? %loghfgc %nélgqgﬂ Sblasts (CCD-275k)
mAlstreatechMthéblynospmampﬁeadbfce 4i8h tv adsew® cytaxdh a&mvﬂﬁnHEfe29 LoVo, PC3,

MR BTN EHESE. ORE AR oERE eBR S GHILRENT iete ppsiie witn BCa

vRLESENY BBR06HS ottS691d0 eptiabling %%ewﬁ%‘%b@@ds@ dhe ECs, values for
met hods. [0298] I'n non-human ani mal studi es,

C&@B"Vsckaqeilla neerofl %oﬂ\éntTr@tmmtonumﬂ@t arls wibriinbinomdramide A at the

aBpﬁgxrltenra eﬂgéa) X Sis.urlge 18]:(?35]3%% ac 18319?11 "ﬁlb e‘?@%\g‘gg N z’% confirming the
najdvmrﬁ(ﬁ‘agbpies@ffects di sappear. The dosage may range
br oadl end| ng upon the desired affects and the

t her {;{Bﬁ%}t i c |h[s, @p@@pﬁh@ﬁ actfy,i@i eighe gescggeéia@@yogégqlﬁ Wes evaluated using
ap q,:l WeA LeT®1n e80 t%&ﬁ_ﬁ%ﬁ%ﬁ / #Sglg)(p é!(qgn%%@ ::igdicate that

m crogra 100 wei ght prefera
bemwle élnléaiscaupotdrﬁ@nhlbutom 106 @Eﬁﬁﬂ(@lcahdytdlﬁxmgy kymibods macrophage-like

RO nedly CTiBinerhaY RANTARET sfibavif roRBTD AR Sautisin & 10-fold

MRS st aRedyisdilifyhasEe T treateld! dell‘s o ?@16@% LeTx treatment alone (average
Adm nistration” is preferably oral on a daily or twce

Efai ofy<4rdd)-s. [0299] The exact fornulation, route of

PRI LEALOR A0 E AOS ABE, G RS cChosen. by the
e patient's

cond{280n. Beditfonnl ewdkpl itave Felgdcte@izedlthe éffects TR the compounds
Phar macol ogi cal _Basi s of Therapeutics, 1975, which is

dpssabedsrein on thieNEI¥B biBreignehagpahwin(see e @%@mp&sy Injynstimulated
élﬁo Hledcraggcr angac&é]l'gﬁxcfe%}gfa@troll Eﬂ:ﬁ%{% (I%Dk% Fésﬁfg% Yipgllrecézytoplasm In an

nbwhowt ter I nterrupt,

igdiiveséongden Wit tlic@inhibitogUyoteth hadX{ighibiyor ofNE-@BPI Yatious stimuli can
dysfunctions. Conversely, the attendi n% physi cj an
in,

ORI BRaSBhRHISHPR B Al kispser Follgived by uptsuRingtiay andedegragation by the
%Jteas& F@ cﬁdll@ teCd oV qKEO'N qlléﬁ;lgcates to the nucleus and

precluding toxicity). The magnitude of
regubitasi gereatrpresiome  affectime mar}agyeﬂldmlt pmce$3he ldclsdmgemhlbltlon of

ae%ﬂji(lbsiqﬁt’ Ie ee%{loélw%@% %/g%r WI t h aél%lg 1? I,eqﬁ-x %ﬁ%ﬁé 3 actlvate NF-«B in human

cldRichcst &t TR 1ncTLfftﬁng,5EU‘$<5 tdlls, Rbulting o Eiéﬂréals&pablﬂﬁf)/of these cells to
for exanple, be evaluated, in part, e@{98t andard

updesgm sRIiesise v Binter. BB fFeteasdies 331144415 78)¢ héelepsisB” ahg dipeptidyl
r C.

b?ﬁ)éln‘g%gi’ ﬂgt;@{/nfb\g\tg ?lg%{h%gtnrgf)gn 1 SRR of tACSBEdidi% Bightoap, ef al.,

Clin Chem 46:673 (2000), Adams, et al., Cancer Res 59:2615 (1999), Adams, Curr Opin

Oncol 14:628 (2002)) while enhancing the trypsin and PGPH activities. Recently approved

as a proteasome inhibitor, Velcade™, (PS-341; Millennium Pharmaceuticals, Inc.) has been
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response of the individual patient. A program
conparable to that discussed above can be wused in
WO 2i0e/060809 y nedi ci ne. [ 0300] Dependi ng on the BEEUSI00£044091
conditions being treated, such agents can be
fornul ated and adm nistered systemcally or locally. A
variety of techniques for fornulation and
adm ni stration can be found in Rem ngton's
Phar maceuti cal Sciences, 18th Ed., Mack Publi shing
st to BRSHRBy AL oer wlscahld' o330l é?ﬂ;l%o@ kARGt oRRBHNTN CPT-11
reference in its entirety. Suitable adm nistration
nrb@Y@sdhuy»WnthmﬁelwhéyoXﬁ@&idinuﬂﬂdn@d@bﬁﬁgIKBaGgwémwnbythe
pr:grge%g%rtlnu clglilslmd g . eAﬂml}itztlgiﬁhE % Ik(r)l gglg] *Tu ad 1t1bn Velcade™ was found

toStRibittR e@&ssionl dftphﬁﬂ@dg)énh(ﬁéhémdkhr&@/bytﬁhﬁes @ﬁ)w/lrﬁ IRela®s] Oncogene-
intrathecal, direct intraventricular, intravenous,

alpha r(G5&-m oandalVaseularr Bpdashglial ogrovl r Bastor| GYEGF) i squamous  cell
I njections e f th
RSt ERbekly R PR EE! 18 bR GaBYR0 Dyt 88 ot Chem
271 eI B (@d6y. Theselida sobRg tﬁﬁlﬂrmemﬁiaaﬁhlbhen buf bher sl dekease tumor
as Hanks' solution, R nger's_  solution, or
clhspavival apd ervtadit Meo MeIqesResiFor such transmucosal
adm ni stration, penetrants appropriate to the barrier
to be perneated are used in the formul ati on. Such
ApsrettirantAstigite generally known in the art. Use of

phar utical |y acc abl e ca ier fo | ate th
P> (18 Hooc A0 tin 8 it (RG0S oA SO e TRrBBHAE Srata fym recent
slqa§§: lbased theerdnbe C@fe@&‘y' Leght Bhe arRadiABRMx) NARthrax spores are
dosages suitable for stem c admnistration is

inkekeli andt ledes do ptbe dfmgmé wprifbell meningesd by pnepiephagfoi clithin the
macrr?,Bﬁagg]re,t seprores {et ﬁ’lgl aﬁ%ﬂﬂe%%é{é «%ulﬂﬁ?% rﬁzﬁﬁlg Jl] %lhng of the

"ons oSe reln
céinr ekt edlliag o‘B:GJlrlsl,t hoveser, dnfeclee rﬁﬂ:mpihagds emigate to the lymph nodes
parenterall , such as by intravenou tion.

Wagliep JPARsd ey 1 et Al ceatsals| 9l q}%‘f&ﬂe & orgamsm to enter the
bRBAHIRG S R tnEA gko)}fca@é: GEPLRR:E18R0 tdx&sS H’Xﬁhi et KNOWACINY#I Acad Sci U

the art’ into sagés suitable for oral adm ni’stration.
SSﬁ @ﬁ 10898 (E993).erdatshrex tidrans wmpemmdﬂ;leofor tthee spnpionhis rssnciated with

ornulale s.tab ets sul.es i qui ds .
oiyBiess D) AipyEh® Sy it KL Fp B b meSERTUT B et 15 protectve
aftigah (PRQ%I{D@ alhiyleﬂlapﬁ&t‘ofi (LF, 90 1sy) twigdt £€ coll€80&)y known as lethal

Agents I ntended to be adm nistered intracel | ularl

taxen detichi BY psetn engginsiy uaeting BHasquires PAKA GRRHCY bty %@@éwal effect.
Ithequ% 0A Y c;ﬁﬁ}a ldleatfa Ehdhh&aﬁsft hov!/:&frer %@ﬂp&ﬁbl §&'ﬁl} A& Rath when
I'nto &n adm nig

an bé encapsulate posones tere
11ﬁ&te?11881&avé31edslﬁlbﬁ)\aﬁ1ma&¥ | Kﬂhis,eezl,lhle,SBzodre@sBmhj;mRemCommun 297:506

agueou soI th me_ of formati on are
@Oﬁab.l% ?fﬁf%e"f ﬁleﬂe yaid{f &%ﬂ?% woo?-ﬁe | i posonal

cont mhﬁ ar ?’r(pc&;tﬂfe Qﬁt@eﬁ QPRS’ the %bﬁt&eblﬁéhg E&ﬁboﬂ@n@ bPanthrax toxin,

enV|ronnent and, because posones fuse wWth

igmesgmmsibkesior a'anspgftmgdq:tbaitfhg/todejtcp therlodt ¢alit oPA ohgomerlzes into a ring-

shaped heptamer (see FIG. 6). Each heptamer, bound to its receptor on the surface of a cell,
has the ability to bind up to three molecules of LF. The complex formed between the PA
heptamer and LF is taken into the cell by receptor-mediated endocytosis. Following

endocytosis, LF is released into the cytosol where it attacks various cellular targets.
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the cell cytoplasm Additionally, due to their

hydr ophobicity, small organic nol ecul es can be
wa@l200e06d8y9 adni ni stered intracel lul arly. [0303]PCT/US2005/044091

Determ nation of the effective anmounts is well within

the capability of those skilled in the art,

especially in light of the detail ed disclosure

provi ded herein. In addition to the active

i ngredi ents, these pharmaceutical conpositions my

MSpdad, e Sl Bafehonisphar: 1eme@odZRILkyy, 2€ 6B QL BRI €rear 1778086 (2002),
ients and auxiliaries which facilitate

conpri sin ex0|ﬁ%
E%WB%@@@ﬂngméﬂeﬂ 22c2P90- conpounds i nto preparations

b a ceutical I.0
for mi8L, LR RRIACE 4 AR tabende R AR 008ich in the
cgmbsdl abh etegye aiidafpaedate K@apding @mtelm oB thle uhitapas-actiaged plOtell’l kinase

ARG TSl A 5%@!2% §3§>b§ b fisloffell Crcte

ICI@W@(W)' Vﬁ@l’e épcﬁ' ) %DpﬂWQ&W @QZSQ(@@%' itaRer al., Biochem J 352 Pt
dragee-meking, levitating, enulsifying, encapsulating,

3e7r$9r(aQQﬂ)n gof the $eygp ﬁ]fiferez]i ;kgo‘pn d\ééggelgnas[:@wﬂ]have been shown to be
c eF%%uCy ag\él O lhlequJI{]kﬁl%% npga V%\r/}/g ttlilglifallst uge r10us signals involved

OXICI usi n

iexanmleeth, tph@lfbl@ﬁbmoirﬁg&lfﬁfenaaﬂilﬁf ﬁnakuﬂgame@opmamﬁ highty significant
of a subset of .the _conpounds, sharing certain

Rt ERMeNE et ln}é‘%iwfbéhaéﬁ%’ﬂ‘i kledingyced el rdeptiy dg not prevent

NLQPKK' Jléa@aﬁ@ﬁﬂl GiRt ée@ﬁ\% ﬁl%% il &l v1tg f‘ﬁ t s%lfﬁaerﬁsfof"mductlon of cell
manmal | an, - and preFera uman, cel ?lne

degb.uKirs, @bl slBiw! @ﬂﬂiﬁ"é%Whlﬂe(ZQ@?t)ehinpﬂ@dJ Ctir \ﬂélcnszol 33:224 (1996).

2006/ B88B05 SHFED50BEERIEE T PRI 3 {5 RisAaas G prevent

LAk efdiedd cYe@l' Yoatt. NBank 0X¢1481 Ife@TmP@r 67 30521909y TPPNAEYd dhown that
an ani nal nodel, such as imce, rats, rabbits, dogs or

prﬁjeﬁ&@yg actwity iseredeitedr for ﬁ@@xﬂ%ﬁ%ed< kidling PERAGELA. Tmacrophage-like

cgﬁ b Eat Ofro%:a oaret El’lcf‘lHDlltOI'S %903&9 %E\A@%E 7b ell%sigr&gl tglt;(ed Proteasome
usi ng sev rer recogni meth

inHibition it Mot HlockNMmEI1 ﬂeﬁa&;a, s%edmugﬁhe (Uell"ﬁl mlhway is not blocked
trials. Art-recognized in vitro Is exi st for

UREEATY OEME§$1CF15§%ag%fIH cOft FBIFS i ﬁ\é araly: tfage 1s no increase in
9(9553615& %@t‘f’v@bﬁit @éijls %aﬂs(ﬁ] SvithlCREBOU 'Tﬁ_@secﬁaﬁcé&%%q’edqﬁfa?h Bovel, potent
|nclud|ng cancer, cardiovascul ar di sease, and vari ous

pratensoree imhysifarrddei tbe coraprainidn flesctibesuberdinsmag elso prevent LeTx-induced

ar | acce | e ani mal nodel s can be used to
c%l?%@ %@ﬁu%?%%'§§39 chemcals to treat such
condig2gsps. TReRcHR)r &6t PAGhA BB Gleri@ied @h&idTeRiRessed by many cell
efficacy, the skilled artisan can be gui ded by the

tent ESOTon e dhr 11/eq T - 198 1 d3pHioprieieb o edclive in a fow oell
cgf&ﬁg 1in& nﬂ’ tﬁ&%pﬁ} gés c@gs %‘éeﬁlt ea{hl ihin @Lr}gw hggllsm?-l (1}% et al., Proc Natl
C e use

cour se, uman ni ca s can al'so
Aded Seirtl Sel 9he0108f(1998Y, Kief, eaalc onoLiGkkn 27 S‘I'YATBI’(SOOED,OHﬁ@ al., Curr

hen. ysed as nti-m crobi al nti - cancer,
Mfrepial o 2l agr€ht , cant H@ue%ﬁsﬁgu ARS8 siadogpeptosis in mouse

nef o%hikeqm li’&w%ﬁfﬁ Rh&¥Luach fs %bBﬁ‘ B vifh BbatRen@
non-oral pat hways.

[0286] The results indicate that the compounds described herein act as a potent

inhibitor of LeTx-induced cytotoxicity of murine macrophage-like RAW264.7 cells.
Treatment of RAW?264.7 cells with, for example, compounds of Formula II-16, resulted in a
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When administered orally, it can be admnistered in
capsul e, tablet, granule, spray, syrup, or other such
WO 20060608en adm ni stered non-orally, it can bePCT/US2005/044091

adm ni stered as an aqueous suspension, an oily
preparation or the Iike or as a drip, suppository,

salve, ointnent or the 1|ike, when adm nistered via
i njection, subcutaneously, intraperitoneally,
i ntravenously, intranmuscularly, intradermally, or the

1bitkia. in&enerial the didbaitg as g dTariraitedt denNSomPapOtio LeTx treatment alone
formul ations, and infusion punp delivery are simlarly

(@sHeeRsisarbdt Pos0s! therpéore gripEds #ivehieblai ey & Hde ﬁlfectlons
u

R TP SRRSO TPUAVEERT FATRELAR s cells in the
pmaencb ef beﬁpmdeﬂuﬂgmﬂlat this ecoageuraihdfio desuity egprenide a valuable clinical
adm ni s rat f@ceptable carriers or diluents for
‘%W@W& f@@l@§é“ °fi°8: wel | known in the pharnaceuti cal

art, and are described, for exanple, in Rem ngton's

Phar maceuti cal Sciences, Mack Publishing Co. (A R
thﬁwnmﬁmddﬁﬂmx$ﬁﬂMS. For exanple such conpositions

can FﬁS{Zr]gr mfn ag e%rl])d s tcgr?ll C?l} A &84S ede%lerel &e used in
solu for oral®admmirstratro supp03| ories
ph&fiagdutiod] coagpoBidibnRdMhetEhAhT arefasﬂﬁy tdrebs pfddlhb@lnlsy mé methods
suspensi gns_for injectable adn1n|strat|on I nj ectabl es
déﬁhb@&eﬁ%pzh%aomwueémﬁ@rhq USRI fOF eemple. Mepliaspaceydical compositions
!?1111?1‘1@1 FH&&I&@&J’[@QI Bﬁleo @asrrle éggretl ofo'irsstc?llelgé %Qh esubsequent
of solution or suspensi n In rquid prior
admjnéstiation, Adso,agmlEdirhaitongate Saia ahﬂlmammq@]yecﬂf@twe amount of the

p%;Pg]Hﬁt? tgngq ccprﬁé%?lgg glsa‘toghlag]mtfeﬁl% agl?qgwc&utlcggg iadex aIE)PeSc%i'rier or diluent.
A@%}Iﬁtm&aﬁmelﬁﬁﬁﬁhﬁ@s for @feraphidOR/ HERSO Rnown in the pharmaceutlcal art,
/ US2005/ 044091 hydrochl oride, and the |ike.
aafb afet Jegeribeilf fog expmplg, ing lﬁ@mnﬁ}oeétPéan@acslﬁwhﬁ@@meﬁcMmk Publishing
[ t t 0]
ER](?{IS a(%é;lgglﬁ)b‘g@%’ nl%g %&Jshgcc s 85(\)/@{}8%5 hsélregllglJ é)& 1%%695‘{5‘8 in its entirety.
Phisélﬁzﬂi\Ie@,g sabdivess, @Ed dride elverk eﬂavlofmgl e@eﬁted par&U&D rpbvided in the

enhanci n preparatlons (for exanpl e, posones)
PR e PR eamrpe T Feheapnds ﬁa@@meeacr% SSRRBE B aind asers of p-

llm%nﬂ)fw L H8 HPPPRRLA hOReSPPtivEL dn 3ddiflon, qgﬁ@xl%ﬂté and suspending
depend on the route of admnistration, the type of

aggvitnah bbesedg treated, and the phyS|ca

char i stics of the S i fic ani under

conslGEFh ; de Soteosis” Bt BRORT EBE Jovh sppbegformulated

aﬂ&&ﬂsédeds efti@st capbults, Wr | dlixde BN dra mdsdiGikurfid! efipodSories for rectal
i ght, diet, concurrent nedication and ot her. factors

ad\mmﬁratl%s aleglei polaléprin SRIPENTIR &l inctablapafipinistration; patches for

) ti
VERRRNL S8 00, TRRLASAUE S0, SOMMIRLL KRS0, Mife ppard
in rowentmb forars, \withdr asriejuad (Sd)lhm)ns ar suspensionkyi svdidi foms suitable for
§$th ot her ther.apeut. c. or gnosti c agents.

e ..
BofuRt SSRepSIonn AP priog to Hlj?ﬁ B YrasiSNA Mo, S“ftﬁglsé excipients are,
fotshibledRaREQ81iR) dexirose, mannitol, lactose, lecithin, albumin, sodium glutamate,

cysteine hydrochloride, and the like. In addition, if desired, the injectable pharmaceutical

compositions may contain minor amounts of nontoxic auxiliary substances, such as wetting
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t he nost useful nodes of admnistration will vary
dependi ng upon the age, weight and animal treated,
w0 b@epensvd cul ar conpounds enpl oyed, and the speCI/UE05/044091

use for which these conposition or conpositions are

enpl oyed. The nmagni tude of a dose in the managenent or

treatnment for a particular disorder will vary with

the severity of the condition to be treated and to the

route of admnistration, and depending on the disease

a%éih&d bHi AR dednthfid SEVRE] U desirb® abﬁkﬂﬁmﬂlsérﬂlhﬁkﬁ f@Parations (for
fornul ated and admi ni stered either systemcally or

exagerdé, liposomesycpebgutdfzedt echni ques for fornul ati on and

adm rati
phar IEEHL 1 RAR- R B G0} IR Ao Binpration ude aaveous
s€lations KATheo ActiveAompOR(ds .in [:3@Sbluble foarn mA diittoralle suspensions of the

conmpounds of Fornulae I-VI as an anti m.crobial, an )
agfhe] CRRPUBAS C DPTERFESd AR APRIARERG §ilyagusetion KsyaRgRsions.  Suitable

LpPHiRCH IR o\fe/eﬁigﬁm&lud@)f&typdlﬁrbh&l as SERRLAI, _Y oﬁigﬁ&tggrmc oils such
suspensi on agents and pharraceutical |y accépt abl
af sdytredng rgmpn@ult subbtmdaels, ansynthetit |fatg/ ae® pgieransush aamtllyl oleate or
cohol s

abl
“é%?YCFB?ee*d ﬁ}pﬁﬁ%{{l?s ‘&%%‘BPBJ“%?% SYSREHSP “ﬁéh%yaﬁorg%mu%l@%}ames that
irPeaSdht aGRoAG I iR s’ﬂgﬁﬂhﬁn Sk bOSRiung bABOSMethyll BENASSE, sorbitol, or
starch, crystallize el lul ose, mannitol, |ight
desrirepdr @ngo@lm ghet BISPARRIGA B 9150 0T AT AtiERblen pi@bidigers pr agents that

[

REe3PRe sbfi By B W' BRb RN efigw (G B HPBMRLE bt b Boncentrated
séiydersgen phosphat e, cal ci um carboxynethyl cel | ul ose,
and the like can be used as. ex nts; gnesi u
st eai‘@?@] iﬂlemaﬁm@r%epa&t}onaﬁ% orgljige ?%n@ N HePyfewiyining the
aétiveS B&%Junag BB Nofd &%ﬁ)@&iﬂt ’u!)nall? %IYrﬁin la 1 &8RAFCmixture, and
ol |, peanut oil, soya - WD 2006
pm@assmszmaﬁnmn@@i gmnlebeafuseqﬂldag %m.tslpie rukibiariesgahtesitgd, to obtain

tal(?ze?ﬁr éf; i%}% cglfes Suléa%feg%%fp%n % azre,g E 1cu1ta1 f;illféhsl S(ljlglé ag sugars, including
l&Hgar sucie, Makiod cetsafttolredelaey bf&p@iaﬁ(ﬁmodu)tm ﬂﬁf e®ample, maize
derivative of polyvinyl can be used as suspensi o

sigtrbntvdeatatiroly) B SR R galS AHCI sEeldine Bum JFRgheAnt, ggeti pellulose,
%«lﬂgx &ﬁrlﬁ@tﬂ lbceellHl%géj L&a&%a%&g?/l@&ﬁmsé andfor %gg)rvisnlyfwrrohdone

oregO|ng pre erre i ngredi ents, ‘sweet
(PYR)gr Endesised, clidinegmnting, angsswvlaﬁt added, abl as hike krdseligled polyvinyl

dded to the.adm ni st df Iat
Brdepr S8 a"é ?%%Saﬁ{e*?’ﬁ Pﬂgﬂﬁﬁéfl’ Eﬁﬂl%nngee cores are
pﬁaﬂidea %{ﬂdltﬁbl\é@%&nfgﬁ‘eF&oﬂmgﬂﬁgosb ScdnBend8ted A0k ss1uBbRan be used,

orally. [0310] The conpounds and conpositions can be
Wi Irrgayopptmm br@lfltayl W mrabier @B; nodyvanyh upsareligemnd, e¢arbopol  gel,

pﬁﬁ/}etﬁgé Fl(lfa %ngl/ orq}?a m Qm%‘e aa’éfor}&oarﬁps%%abl% %rg%g % solvents

I've 1Tngre |ent

opsdtie abktureab mytest@ffs]orrmgd(g{tdaan lenddbDist thd 6]lerdridadgdayoatings for
of the active ingredient at, preferably, one time per
1(}33&9ﬁgﬂtlon |08 4@ clﬁﬂagft@}zgﬁlpfﬁerelg\;‘@mbmggo?soofa% Y¢ ceapound doses. For this

purpose, concentrated sugar solutions can be used, which may optionally contain gum arabic,
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide,
lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments

can be added to the tablets or dragee coatings for identification or to characterize different
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times per day. Alternatively and al so preferably, the

conpound produced by the nethod of the enbodi nent may
wee@besw y be adm nistered in the stated anmouP@BUS2005/044091

conti nuously by, for exanple, an intravenous drip.

Thus, for the exanple of a patient weighing 70

kil ograns, the preferred daily dose of the active or

anti-infective ingredient would be about 0.07 ng/day

to about 700 gmiday, and nore preferable, 7 ng/day to

ceiBiditiohs PrH¥EL €l 3ympdianelobel eSsch RSmWatibns & BNERESLARE methods
by those of skill |n the art, in certain situations it

kpairn Betheerb bsar fpr exmpleint o Setsnt Nee Rft388Salieeetable compositions);
I | .

5 %’EB 181 ﬂ%clo rre r;[tglr ?oél%gen%%ﬁ]i)%hﬁé 5”;0%%‘21& gﬁeﬁﬁgﬁ%@gﬁ? fagéve proteins or

pepticedds, 6671&05&@1@&»@1&@ @eﬁﬁ) 5p5’76toar2 r(aﬂuhﬂmzsagﬁolymaﬂ@egem); 5,707,615

effec |ve and a t.reat particul arl ,
(gt e eR b éct<¥%ﬂ§ulatfo%&efi}camnisﬁey%s%z%f (topical
f&ﬁiuﬁﬂoﬁsﬁe 584%gi 5201 @Fa@ béu@ﬂ)en@ﬁ)ﬁgu%GQSQ‘Q9 n@k!&ﬁ&’&i od1edsB&ormulations);

nbodi nent as a biochenm cal test reagent, the conpound

5@53}8&% vy fcmtum@tm)oﬁ 6¢hels écmbtrdllerﬂemea;mfﬂrmluta@opsh and 5,601,845
BB AR Ry 15 h Ao PRl ot DERER o Boffourercs

di r epby] appuitee dlﬁbl@ﬁ& Hefeiy afid %ﬁo&u}bﬁaﬁh@&uﬁ@dﬂ compositions well
systens. Usabl e organic solvents include, for

kagrsimpt e pRarmasryfical Rt oy (useR thekinglide dopical hintiapgudar, mﬁrénasal and
. | ,

SRS 0691 P TIPLFpyli AU Ly U8 QUARI Lootions
ofithe ngtinancoarpgandscin saker-aplublerfoan,) hsyldln ausyediroga nir ¢n gdlan@nm (Shedden

cbaia 5 P hetEah G RE BRBar NS PO L Oplirggolosica

2 10103 Cr(od9 tHa GO C eSinPhendt | hMMICC%%%nEj S such as
gg%Lrally(ln(?Le ﬁgnge of about 1 ;E about 100 g/ m,

i preparpeYates sremeqnitimng semak mebmerigaparticiesdhplegrdisngpended in a liquid
%E% E}ég‘gl ?Eﬁfjl L urﬁg@g‘f ?rcnulaﬁg ar nﬁzcol2 %) % Qg)ogl%pld-soluble formulations

(Atknt &t ald ﬁPﬂIgp C&QJ szE @e;by3 IKZ64’4§ 0383( 1 9$9)§; raddl fradrysphkics |(Mlofdent1 Toxicol.
the art. in plications it can

StiecRERE0)- 6o£19;9|9@f é’lqu @6“1%1115%11‘% dHb 0btheg %ﬂVﬁemegm@RFcl refgrgnces, are
rtcgl%ora?erdt Hefeit! Sty abr: %Pé" Nh QIS'eQSﬁEl%e f Qna9 ugblE A ¥maceutical

In one enmbod I ment, using a
formmiat omoara snash o fent andrpudcnablwafbl;muland to- b}?asmrdc iewtonic and buffered for

t es_ad istering an .effecti
sy and s AR, Pt Sedl SR B Srain g itopf ) Srays often
pERIRO I tsirAMSteO MROSRsFRIPREAN Secrdtidnd td kR uls E&&jntenance of normal
enbodi nent, the nethod involves adm nistering

ciamsstionl A8 giselosnt isRepyingten mbbamapeuticy] Soaerﬁai Gl\émk Ruhlishing, 18"
Eﬁﬁlﬁg)é thl 1531%3 épatg(ﬁ ﬂ?ﬂeﬂll by }“E%rlﬂ‘l\lce 1H§ ] %ﬁﬁl% e)h%lnd yell-known to those

or norve
s]{ﬂ)ailﬁj t]As am bllﬂtdb& fumﬂelaﬁbm;o drebmoﬁtneftenf a’K pldferablytib@onic, slightly
g eed" is pot _an %Pg 3
fered to malntaln apHof 55 to and most often and preferably include anti-microbial
preservatives and appropriate drug stabilizers. Pharmaceutical formulations for intraauricular
delivery include suspensions and ointments for topical application in the ear. Common

solvents for such aural formulations include glycerin and water.
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termand nerely inplies that the patient can benefit
fromthe treatnent of the anti-mcrobial, the

w@niosoemnrer, or anti-inflamuatory in use. By PQHUS®N/044091
what is neant is an organismthat can benefit by the
use of an anti-mcrobial, anti-cancer or
anti-inflanmtory agent. For exanple, any organism
with B. anthracis, Plasnodium Leishmania,
Tf ypanosoma, and the 1like, may benefit fromthe
appl [6232] on Whenusadt as MinC ra@fiicahcet,hahti-MElaniratb Pr anti-microbial
reduce the anmount = of m crobes %Lesent in the patient.

cRBPRHGk Har cs3mpls dhe spprewylaneis Fowulas dafcer cospestiens, including
F%F%]gg% ngg%gié% %@?ﬁ%%gé@%y ?}‘igh%? gfrag @f ﬁon—?r'éf:#ﬂ%s 8When administered
ocalycitmanee aimios@radan capsudd, nabtet, grmhle; siray, rsymlpo nRstherasuch form.

| an from

B FEB ot AD POl o e TGt Blyors Stgpation, an oily
prpetagen tdre RMAKAtor Ofs GABGET supbORBN! sal e, tHBMRAL i@ Nhe like, when
Furthernore, any organismw th an infl armatory
adwindstered vis, injagtion, ssboutankeushatigraerionsalys ingaversnsiysintramuscularly,
o?‘fh'etﬂ QI e sclerosis, psoriasis, stroke, reperfusion
Injury, nyocardi al infarcti on, and the like, may
benef{0293f r ormtdne eapplintaat,i the aofi-caiveRRhii-ihMirh@AIBL O Jhti-microbial
that may in turn reduce the amount of cells associ ated
Co Pfhme’r?é Wit pdieebipstrrcss dh sehapreibein effegtiyengse  In one embodiment,
tl&aatn'tlexﬂfcrobllﬂ 1@%@1{@3%&}{@[‘&&1&&%1 Qﬁltﬁlf:cmblaﬁ iﬂ??ﬁottltfbr @Bﬁodlmen’c the
not require that an anti-m crobi al ant1-cancer,
agtrmicriobial anperhioingd yeh sed diugi (stler:dacb,mdmowmes helphd toa patxent that is
%tl ent %1&%“ Il obtain some benefit by the

Bl OY* ¥ he | evel of nicrobes, cancer cells, or
inflammatory cells present in the patient, and thus
be i n need. In one enbodi ment, the anti-m crobial or

inis is effectlve agai nst one type of

a fgwﬁg?; A %ﬁ%&f&?ﬁé’e@ BoBAAITRE PURE (B85 chtfings and e

désklotdieplpatbentical lcompbditionsesrb adiinérsd by tahgarticular method as an anti-

antj-jnflammatory, can be effectiv a

i bighrab Ot JPeReHb e ERs B Sy (7 @%ﬁﬂysmﬂsv thgyeh oral pathways,
v@%GJd%ﬁgtgzglolﬁcﬁTélﬁﬁg Q%in%ﬁggﬁm &'tb§lfl@ Ea%'ﬂ;t §r§1|1dl§ spray, syrup, or other
associated with the inflammation. In ch OOSI ng SUCK an

saeht fonnns,cﬂx) hadahnlsfaa'mpn thmgh elonmralamthwalynf Whichegdorinistration includes

%% a n rraE{ ue enl |ts IC|oseg'inofT@1e 1l as a dri
gﬂ%ﬁ 88 ca&n bé‘q 0d% f“ﬂﬁp ﬁ%“ A Q1Y SFRAHOR EniS et P,
sifi@siddtl, sdlver eliadnt Can thee 1igkf eghinvGafaai vis tinRchdm 8e‘ﬂbcutaneously,
spectrum of m crobes, prefer ‘abl y a br oad spect rum of
iptirpeitigpeallynintrayenously: Barastuatlyh antrdemmallya ox dhe Hke; tag well as ()
A5 PR T LBt 2 LA FRAGRG vasiaty, o
dagneddngiprepriatco byl tiepe of skilh mf the aunicfor $riagidgithd cempaindrof the present
C i tions/cells/substances t an .
Bﬁﬁ%ﬂ%eﬂ’é 0 °P’F1§Cta ﬂmnért&fﬁ?ealanfiége?dfﬂ“é’&‘ﬁr%’n g fiopiqlled released
fétduldtioss, Ql%c% fofN@RidnBOSR 1Hﬁltsio‘ﬁ%uh$ deliferhOSts mﬁﬁmhﬁﬁes of such
of micrdbes that can be t ets anti-mcrobials,
njades @f @dministragion andtas| ﬁ.l]:ﬁl@l‘e Sngs,urfB_of armdhs @§|a§mmlstratlon disclosed

h?ﬂe%sﬁ%d&a%ﬂs nlfe%o%gfﬁaragﬁrginistraﬁon of the disclosed chemical compounds and

-80-



Ti ypanosoma, and the like. In still further
enbodi nents, the anti-cancer agent is effective
wa@g@bnetsoa broad spectrum of cancers or all caPCBEDS2005/044091
Exanpl es of cancers, against which the conpounds can
be effective include a colorectal carcinoma, a
prostate carcinom, a breast adenocarcinonma, a
non-smal |l cell lung carcinoma, an ovarian carci nona,
mul ti pl e nyel omas, a nelanoma, and the |ike.
panﬁmpéLajrcyl icofpasiniaais o inclhadimgl i thbd's of galntisiktratuinC Rhibbgh  intraocular,
gents are effective include rheumatoid arthritis,
“ﬁ%afl?'ﬁ?’h angipjtippicyles pRrEVEYY s, psoriasis, stroke,
Ny oC a5l 'ﬂeaﬂhﬁfnﬁéwutnﬂﬁy e'ﬂ%@mje elﬁ%un{ 888 compositiops that include
Ther apeuti cal | Tective anmount arnaceuelcapi
thegf des@mbede:ommumrds ihcludmgsthmel ofrF otreulm I- Né,ansultddaas cadnse IWIH depend
of ceut.i cal ent tha i
ofitt 5t B =GP i Sop 3Bl 1o udhg huiigiping feafba, and the
pEYs3da® Bhar@dtérishits ofthe BRUIBTE afnhtﬂhl infleb@nBigderafONIihe dds8 can be tailored
preferred enbodi nent, the nedical response is one
te gelype pydegirede giesk,chitrvill Jenead jamasuch rfactes dgsc wieighb cidy concurrent

T Py LT 00 8 AP 1 2,
m cr {1):296] orlnbipeacksngr thal Inesth@dseof t fhe delbeti@idn@ushe products or

effects of m crobe. |I.n one. enbodj nent, the
cpmREY oM an B et Am-ar ih SORBirRe Heb oS alpthnes figRmbination with
oftf3r Hipuhfug! dléﬂngstfetb?entst M Sse prdtRicRRbi b@hﬁﬁiéka' zﬁlvva dilinarily in a
i ncrease the chance that an i ndividual mcrobe w
ndamnall pretamebly emb ddimaenor, int higol | edniioodg ofens dr wvv,aﬂhe ipsoducts or
.m ne ul at.i on .of

cDRRE IR gn Rt oW RSt sl fr R AR eSS b RBTE Parentraly

itthaéndubS! Subdutdnedilyd istesnaasierly, Ncoldri@I1pPORstadlyi @hgifdily, nasally or
m crobes. I n one enbodi ment, anti-m crobial neans
115@9@@10@@@11&1 JRPlpYipSe vargtypf @qsageefoms <Spich methods may also be applied to
“%Pﬁidﬂ%ﬁg hi@lig 218, capabl e of bl ocking the harnfu
cts estr yl ng or suppressing the growh or
reprﬁuadllon%nWﬂhb@m@ﬂﬂgamp&mmto&m@hkﬂkdbadhemnaﬂwﬁmeﬁﬂinvh@
exanp -88 WD.20 060809, PCT/ US20Q5/ 044091 uch
dgsies 6%3)? edrpisteted &ngttﬁ% Patigpiar mode é% pgnsfratiog suill, yapy gepending
g:.r)h At dg@' Q/E gﬂﬁ andFASRINSK %P&%'tféted amd p@ﬁfchﬁ@‘éoﬁg&ﬁ‘ihs employed,
ents sease Control (M Gayson, editor
dhEEsmgaﬂice ugg fegl which TtheseMedrapaunds al@a@mslomd Aﬁlfhebdectﬁrnmlatlon of
citlvg rElosa(’gg: qgv \r/]E\lllt fsljtgg é%)slagl genvae{ewsq{egeesga[ q‘zheveg&hé ]desued result, can
b8 laéd()mpallshedhi}i ondiskillled rothg %rttd’sﬁlg(iblﬂﬁﬁ @ﬁaﬁﬁlﬁblo@i&&l methods Typically,
m crobes will be harnful to the host in sone
hpgan S]r%léal appligaansifgredistssate canmgneed ag iﬂ%qrélﬁéa@etlﬁvsis wsth dosage
IJ@f ﬂgl geagéheuxﬁﬂ) fle de{sl}gd @ﬁédt 1&&5&9&1 alAlﬂ%H‘béu@gl&r ble in vitro
the m to stop secretion or nay countera
smdleb Iczm:lke tdad th eata’milsﬂ uefiflelotes and rane of athadiistenion ofithe compositions

b B L PR B i

[0298] In non-human animal studies, applications of potential products are

commenced at higher dosage levels, with dosage being decreased until the desired effect is no
longer achieved or adverse side effects disappear. The dosage may range broadly, depending

upon the desired affects and the therapeutic indication. Typically, dosages can be between
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to the surrounding, non-mcrobial, cells. In an

al ternative enbodinent, it is not inportant how
wh200a0el804 he anti-microbial is to surroundi ng, PCT/US2005/044091

nonm crobial, cells, as long as it reduces the

l'i keli hood of survival of the mcrobe. [0316]

"Anti-cancer agent" refers to a conpound or

conmposition including the conpound that reduces the

i kel i hood of survival of a cancer cell. In one
absthoth) neRtogrinRg dndk €00 hagHdg obodyutveighal pr"eferedﬁi &eted® Jabout 100
as a function of an individual cancer cell; thus, the

marppramdienen L 0apedhe body weiphie riddigsratively desngryeant Yedasegrpnd calculated
Jﬂjﬂh\é' Ex'f?ée a‘f@a }ﬁlﬁklllt yd L}rldeg{o d bg hoRE6f sl&l‘i‘lﬂpﬁk HE! nkdmmlstratlon
hoo surviva rmned as unct
1sq:frefa1a|bbmrlalam zm‘tmlgbl tyan@éznly eeils] s; thus, the
anti - er ent i.ncrease the chances that th
11 TBOE G e Mg, BB LAt BT ek e s be chosen
bl heQR&vRITROSHYSBIAN in BB iof @RABENtBYEIM;ti SHB RS for example, F 1ng1 et al., in
chenot her apeuti c %gnt or other simlar term 8 17]
The Pbﬁ@mvlhéwd&wmé ageneuticp,sl 975 cwikiph eﬁamcczmmt@drhgrem by reference

nyﬁse &H retjg.n Itt %guldt %%{eqetﬁgt tﬁé nﬁl%gg)lhgsf’ élan W%ul%%%% "how t% and when

td mﬂnuﬁee ahﬂeyﬂqat bﬂ@djageaninams&attdm ar @ uakicrtsagemtorrbngmaﬂglsfuncuons
an ethylene|n1ne nd a methyl nel am ne

Conyarekihe atending raticine aroukhdoa KR toreiiest t’feéP”ﬁlfif“ Spchigher levels if

IRNEAACN! RkSons@Nidre (Rt ARGk QEreglfudfﬂg C!oﬁic?tyf‘c' Phe magnitude of an
nmet abol i sm anti bi otics, pyrimdi ne anal 09

agminiisprated oae in the m@magpﬂnamtl of thqcxlmqrdm ofiint¢res SNIHI sty with the severity of

am n n C i az i des, , .
R oo AL B e 451 ook FEfe oF BHERTRE, The sevginieh the condition
nfily kfdk ekdinplabeeRh1RAED R it MyO¥dndardpRogidbtidévatiation ABthods. Further,

enzyme, a _taxane, and a bi ol ogi cal response nodifier
thsrdogp end serhars dose Beateagy. ol Alws N aeoreg 1o e ggpbody weight, and
rBBORE RN iBlP GR4dRN AU AL B AL THAD 12818 R MBve can be

inati on conpflex facen I one,
u&ﬁhhwmeymhymﬁﬁwawsubstltuted urea, a methyl hydra2|ne

deri adr enocor |cal nE%ressant or

h or bb}or ‘,R.Fp 8]?1|t]§& SREGHE cpnditig eing treated, such agents can be

fﬁgﬁmﬁfdtddﬁﬁﬁgt@lre@ isGhterRical 38 IVQA1Z0A6!{ LRBBAYechniques for formulation
PCT/ US2005/ 044091 progestin, an estrogéen, an

a@@hadresmst@gem cambe &nvddog é%mlagtoaﬁﬁ’hmp@gmﬂ S@ences, 18th Ed., Mack
dOt(gC)pEn ton, gAigfdog%hw %01%50 acr)]r%{)gqlerelrp Ey 1efjerence in its entirety.

eX aer i nC cin Iclin
Strtabog &Uﬁl@ﬁshjatlmﬁﬁht@§hfa§2 nﬂihiﬂél oMl siectel, (rat¥darntal) vaginal, transmucosal, or
Cycl ophospham de, Thi ot epa Busul f an Cyt oxi n, ~Taxo

1rrp%sj'(18@1e ragmlmtirq{@p,r é:;@éqnéerala cgebyqyﬂ ﬁllclu;@p% h g;tr@muscular sub cutaneous

n ONYCi t f
@\(7: i orryz‘ﬂ; %{ecﬁkﬁo%ntﬁ%ln é‘ 3 @?H?r galﬁstdl!ufﬁgcs l@mnor eflgar ntravenous,
hmaphﬁph@mﬁmummﬁemmpﬂsmddmu@ammnmy0|n Car mi nomyci n,

ol RS, "EertoHER T perei T PO oAl PO i aqueons

sélﬂﬁéﬂégﬁl‘éférzib@ B Shysiologically compatible buffers such as Hanks' solution, Ringer's

P’

solution, or physiological saline buffer. For such transmucosal administration, penetrants
appropriate to the barrier to be permeated are used in the formulation. Such penetrants are

generally known in the art. Use of pharmaceutically acceptable carriers to formulate the
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definition are hornonal agents that act to regul ate or

i nhi bit hornone action on tunors, such as tanoxifen
w@naeoempy i st one. [0318] The anti-cancer agentPCHYSHO$/044091

directly upon a cancer cell to kill the cell, induce

death of the cell, to prevent division of the cell

and the like. Alternatively, the anti- cancer agent

may indirectly act upon the cancer cell by limting

nutrient or blood supply to the cell, for exanple.

osbmna@hmﬁaﬂﬁaéseagfem}& Praeticeadrahé endbdidest Y id0ghg8Y suitable for
suppress the growth or reproductlon of cancer

systemiig adminésiratien i vaBipthe seene of Hiesimbedinens Prithearepes choice of carrier
lfdswaﬂl%'manuf@ca@ﬁlgﬁo%&ctﬁg Y %@&gbm&‘@ d&lcﬁ?@ Ih%ggql lin &ikibular, those

ng carci nona ovar’i an carci noma, nu
fdnmelamdais sodutioed, amo e, admlndsteﬂaé phrekt@rall[y,()ﬁﬂ:ﬁ]as/by 1ntravenous injection.
| astic dis gase '‘neq m refers to a ce
Tht CapeiBgr 42k B, ulsse r%adﬂ)/ He! %aﬁﬂawaetttﬁﬁl& SGepiEhIS sagiers wel
kx(dvﬂf: kb eiengyt cil%[)|do§ég%9%ﬁft:ﬂ@@%ISMﬁhaﬁﬁlngﬁﬁﬁoﬁa@u@ﬂvcﬁﬁgrs enable the
ids such as or serun), that exhibits
cqmmmdqabf qln@whome@tetd be é@rrrplﬂemd awa@tqts;rpl@m eapswutest higwids, gels,

PO SRR PG T Adiort e Ay b gPebatea
exanpBez] COomgkits GMBndddCld BS admbedREd antra3eifiliGy S40BK administered
aut ol mmune di seases, rheunatoid arthritis,

u§ipg teg]pﬁfﬂqte@r\yelblg\wn todh@sgég @rdlg%ﬁ]é}hl% tlpeuzrms For example, such agents
Vb grg%i{aﬁ? 4 int héés%kf‘es St%lm? Qﬁin?steg@c? 5!1 CcIrlbed above All molecules

oste 1tis, t eopor osi s, | sease
prdemiriit ais iagyeous scblumbmgt tﬂns omeasi Sposaheo ;ﬁomladenm&t 1nta>rpoxated into the

uItraV|oIet di.ati on -|nd ced skin
el TPt TR IEPEOTal S NS S0 es Jron b gateral micro-
erBM@nResahd, b&hee tlip@§bme‘§| fﬁ&e‘kfﬁl@ EelPmeinSRASE arcSdfiOkiftly delivered into
atheroscler05|s restenosi s, diabetes,

thg|celreytaplastap ﬁﬂﬁl@lpgallye gqtﬁ;‘r@rthem@(glgqghﬁ@c@y Sem erganic molecules can be
Frer I %éB%ﬁﬂ&@§h$ﬂgﬁ Fgg,a3300|ated with infection and
In ns

certarn'vira i ncl udi ng acqui red i mmune
def i [p3e3icy Perghmaron CARSEffectilel lainoti@s i Mmadllowithin the capability of
di stress.syndronme and Ataxia Telagglesta5|a -90 WO

thogs 8y iBes 8 Sheptst SRSl 9449 Pt thddaifed disgpgire provided herein.  In
(ﬁﬁ@cﬁp’congl@tactl@e gl%&ﬁfe'n%e %e@??ﬂﬁ%geutlgélecfofrfﬁgiltlxnsa ay contain suitable

conpound havi ng "t he Formu , I nc Ing t ose as
plwemacrelub@dlyh@caatable n&“rxex:sn@mimsmg anlpmsemd wmentes which facilitate

PRGTREOR A A HERGAE 100, BFPATHSR NPETOUOLe toaheBmaceutically

TE€ bleparafbns folh@ABRBLOT yral 8dhistrh@én 0PI the | fBrnd offBibRts, dragees,
preferred enbodi nent, the conpound is effective if |t

capawles. of [sokuiees. 1Dhe Rhagmagestical ﬁemmsetmﬁ €81 be gpassfacegd g, a manner
thg{nlg 11591? lkﬁ{ﬁgﬁ,t tﬁf an%ﬁ_Jp &n@% ?n P]};ﬁ%{l‘?&,%&%ﬁl@lng, granulating,

diapded-meling léﬁtaﬂﬁ)é’/oeﬁﬁllshﬁyﬁlgn;nsm;dDEﬂng, catregling ek ly®phitizing processes.

' nfl [a(l)g.{)]?]t or %o?n%lollnfc’ds AIQCIC?Sre]d eh\éleerlln rcr'cll)n %e evaluated for efficacy and toxicity
using known methods. For example, the toxicology of a particular compound, or of a subset
of the compounds, sharing certain chemical moieties, can be established by determining in

vitro toxicity towards a cell line, such as a mammalian, and preferably human, cell line. The

results of such studies are often predictive of toxicity in animals, such as mammals, or more
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preferred enbodi nent, the conmpound is effective if it
can i nfluence 80-95% of the m crobes, cancer cells,
w@eroosnbdsegmat ory cells. In an even nore preferP@dUS2005/044091
enbodi nent, the conpound is effective if it can
i nfluence 95-99% of the m crobes, cancer cells, or
inflammatory cells. "Influence" is defined by the
nmechani sm of action for each conpound. Thus, for
exanple, if a conpound prevents the reproduction of
spBc IR SundahRe NA lkethd (Ve RC thelt6xiity BTPpakiclad torRp QMEH N AMnimal model,
of reproduction. Likew se, if a conpound destroys
suphas aies, raHShrébblismg%ﬁc,r@oukgys@\ carelesdptampted ypingrlggen methods. The
0
%%5%}20%{1\&) Ctg]:érncré)é cgn b stﬁ)lﬁﬂé}i"?\? yﬂggse}%ﬁg glgtrér?ggﬂg?demethods,
suh ersrzﬁmezmd} Inmtilodﬁ anﬂﬂa:lemw:aid; lor dhiuxnias Ichmcalﬁmatshemnt-réoogmzed in vitro

events th roljferation
TOHRY A0 P 6D £ OF APH e cnultag e SHRBAEE bated by the

ccﬁfl}%{ﬁ% 'd%@lo@éd Herdih aHHRH g)’caﬁ@elrl caRﬂ@Ja‘s&ﬁaﬁa&béﬁE‘e alPtaddds immune
mechani sns of acti On nee be at sane per Cent age
dpffurstibe,candyefestiens dlﬂeaaw aPineitanlat aqsceptelvib@mmnnodeés ¢agvbe used to

#%{MSE %g?g?}é%fec %rgl%]ta Iga\ls;t“;’SH(é OIIHI%O f Wi %eqectltnﬁ a model to determine

cffRe¢0IE skiBeChtiam éaﬁiebes peided be Itl’(eystaﬁé off hige @@ﬁ@@hkmde ah Glppropriate
exanpl e. Thus a conpound t hat is_onlé 10% effective,
njogel, @R%emane rousupt aiBiBisEpEon. jand |regimp. PREOWES; hyman gHipicl trials can
f m cr obes or
o el € BBl IOSARAE of Reompaify BARAL. 103507 T
one E308[di méiiken ushé as anpatimisrobiad cintibwescenesreani-iafl@nmatory agent,

adm ni st to re e. m crobe cancer cel
oL G 375 DBl S B gk G T RN G SPgral patiweys.
WiRnadRALLERY ordM9! it @4RBP h8miridlersd U@ bLQ@StaMQﬁ?ﬁnule spray, syrup, or
m crobes can présent a problem such as in

Oﬁlﬁbdu@t §01’HI héV @@nﬁ@mn@@rﬂﬂeg@rpt@éﬂ herapite adpingptered as an aqueous

suslpelksmnr ta% roelgl 6% rar(:“a, 1ton toh etﬁ)ep rlged 81p soa(t-j H%{)’t sulpf%gstltro Légﬁe tcﬁﬁment or the

lik@MpAEn C&inﬁﬂlﬁtefée u&edljédmonf edltmanéchﬁlyl, elﬂ&ilpe@ifmlmlly; olhgsvenously,
present in the_ suryounding %nV|ronnen such wo

RAGLalY. JRSedRBERGr O ARpIES- { RETEBHb RIS £ drptons, depot
@M AtoRE ShE glﬁ%n\ﬁ:}u\ﬁﬂ) &éhv@rﬁ% émﬁ%@écﬁltmﬁﬂ%d as a bone

marrow or stemc transplant to ensure that only
non- BAGET oUde cemmpssitions distlowduredn in Marwac@(m@l/ @BO®6Bions may
gCT/U82005/044091 Hnto th rec %a Afte% th b 45
O RBHGTS® BRI ASHHSAIS P Bl SUEh TR iops i be prepared for
stofIFR R for sﬁﬁ‘de&ueﬁﬁﬁﬁrﬂﬂlsﬁaﬁ&ﬂ CMJ:O@fSﬂaMe @%ﬂefs&ﬁ'dﬂublfﬂs for therapeutic use
situati ons where work surfaces or food products my
aggovvell kpewn dio theadermppochtiend ey and e é@%‘é’lbé‘g for g&m@wn Remington’s
0
il SO S0LRE, ATAAOPIRIIRE O (WIS QERIRPHAEPIop SN, BB exampte
stidhecdmmditiphoducbs formulardtdng wed las sablétgcepsiles at balwtions for oral

for a nore protectio her or not this is an
BINRRUGH FUPPAYEiT ﬁbowcftaltq O veHp! \AdnHRisgigy stqpile solutions or

sSpbAadrs 30r AtabIa & dfifikiatRAS BGLRILRL 4 bb pddSred HRANBSional forms,

either as liquid solutions or suspensions, solid forms suitable for solution or suspension in

liquid prior to injection, or as emulsions. Suitable excipients include, but are not limited to,

saline, dextrose, mannitol, lactose, lecithin, albumin, sodium glutamate, cysteine
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which in part can be determ ned as described in the

Exanpl es bel ow. [03231 The followi ng non-limting
WE@2@apbiss are neant to describe the preferred PCT/US2005/044091

enbodi nents of the nmethods. Variations in the details

of the particular nethods enployed and in the precise

chem cal conpositions obtained will undoubtedly be

appreci ated by those of skill in the art. Exanples

EXAVPLE 1 FERMENTATI ON OF COVPOUND OF FORMULAE 1-7,
hﬂ/droé'lrﬁondel -and, tHel 4i%0, 11in244ditidnl - #6 destB) e Zﬁje&i&lNGphannaceutical

STRAI N CNB476 {903241 Strain CNB476 was grown in a

COIDPRSHONS MAYLCOBGHY B ﬁgw]}e*@ qﬂm@ipxw\ﬁé@élﬁat jupstappsy syph as wetting

t g t

%glﬁs Fﬁ 15!.{1* K cr:1g a%éﬁff, fal?& h%\gg{éo I??{/sg%% ﬁggorgtfl 3 &‘Elgfgdg@egreparatlons (for

exaagile, dlpesorﬁesg carabkduiﬂyzmﬂhetl c sea salt (Instant Ccean,

ﬁﬂgﬁ[ﬁéﬂgh 6%@“%‘510 I}fg gcélfvla éfytg)ugtﬁg thgg{otg]%gb?tlon required as a
d§§é3\]§§lr dé?)@ﬁ& %B 'tlﬁgrcﬁﬁe gﬁerﬁieratF drV eheMypEAE tﬂm‘i’ﬂial tB@ e fteh®l, and the
seed culture was inoculated into three 500-m Fas ks

plioEBFRErfcs00hyTipeofic fena ogderapnydemet e dnaecan be tailored

to ac oegv% Sedeesne%uef%ec{ ut wﬁl ﬂ%ﬂ? Ubat elg ttor‘%sasdv%grhete diét, concurrent
0% rpii On” & Potary s days.

nﬁd@h]n(ﬁf antdhﬁher = eRNEhaetbse ykitled m th\aﬁlecﬂlﬁﬂcalﬂds ashle d:cb flige.
t hi rtfé’bfi ve 500-m flasks containing of 100 m of the
vegel®0Ble rBaPIduCtYRE ComPsians afthe Fmbgrigaenfes described above, can

{?geld ‘?Ja-l g & it ei rﬁ%{leaglhmfaﬁétﬁ ng@mag(% @Ftﬂ oﬁllg%@fapeutlc or

ays. rd see ture was
dlagnxrsﬂ;lb agads. | Titeee products bamb)‘:rlﬁdlz&D@ mo é1 iagkeo. cChrtuaefol dopages and

100 m aqf the Productjon Me 1Si Stin t he .
HE GPPSD A7) RS P BT SREH  SBU SRATGE PP fEe et and anima
tr¥R&S theSydfi A coﬁ‘lp&mdls'bé R)éred ,4nd thefsﬁédiﬁ@use%{ WhikE theédcomposition

ny, pOt assi um brom de, ; cal cium carbonate,

b g
onermEDsiione pieemplayed aThe n(agmﬁdamf a deseain thm@mgemﬁmt or treatment for

TP Py BRGHELL Y A RS BRI e o

o rudndDiStratm ondr dedehiting hakeths fliodasd abayitioAP perndxth’erﬁt etverity, the
2 to 3 grans of sterile _Amberlite XAD-7 reg{
CSTERRSHS oEhBe formpiatediapn adminivired oithe &y sHR Rl Frdgrally. A vaiety of

te‘EHlluﬁﬁ'Jse[%r Wahlatibd bAD SmInREU RS 86 B fodfd %ﬂ%ﬁﬁlggnasn%annaceutwal

O rpmon rotary shakers for 5 days and achi eved
SCIEIIC@B, 130t ed:dvmmmd)hshmg&oﬁaabm% @0%0)ny/ L. The

? :l(;wfg'ﬁﬂ‘f[] gﬂﬂfi %eﬁgl-})&? u(ﬁ q: eh el%F 3 fl:,]e?%tl\g% argtl microbial, an

aiKE4rRel e Wt Eht?m&lhﬂiﬁﬁtt&y' hdeRf, SRy lsurfa®ethaiv® agents, excipients,
fol | owed by 1 tinme 1.5 liters ethyl acetate. The

sSTEORiBinge Agents, r ASPENsiRY caggnisednd npharmaceutically acceptable film-forming

substances and coating assistants, and the like can be used. Preferably alcohols, esters,
sulfated aliphatic alcohols, and the like can be used as surface active agents; sucrose, glucose,
lactose, starch, crystallized cellulose, mannitol, light anhydrous silicate, magnesium
aluminate, magnesium methasilicate aluminate, synthetic aluminum silicate, calcium
carbonate, sodium acid carbonate, calcium hydrogen phosphate, calcium carboxymethyl
cellulose, and the like can be used as excipients; magnesium stearate, talc, hardened oil and

the like can be used as smoothing agents; coconut oil, olive oil, sesame oil, peanut oil, soya
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vacuo. The dried extract, containing 3.8 grans the

conpound of Formula 11-16 and | esser quantities of
weewpoensds of formulae 11-20 and 11-24C, was tPERUS2005/044091

processed for the recovery of the conmpounds of

Formula 1-7, H 16,11-20, 11-24C, 11-26 and 11-28.

EXAVMPLE 2 FERMENTATI ON OF COVPOUNDS 1-7,11-16, 11-17,

[1-20, 11-24C, 11-26 AND I1-28 USING STRAI N NPS21184

[0325] Strain NPS21184 was grown in a 500-m flask

cnast ikd b Gisddlioflag@fts ovieBedaatst de@lultRe hébiate PRighisieiabg defivative of a
the following per liter of del oni zed wat er : gl ucose, 8

cagbohygeaes sudi oy sellulos gr spgarsey meghgacelirimsiipiHatei eorsbaner as a
a§feliy? o ThBRTRAL S (828 RIS BB o, g sugh as et

plithyistepand tholike yas hekesed ap esugdehsign agbntQS (nrgdditioki t¢ ethm foregoing
of tEe first seed culture was inoculated into 50
PrefereR RSt FEPCLInCrse HESHRCS S NN e FEFHYIES AR ﬂ%ﬁﬂlke can be
acﬂé@ t§%9%m§ﬁ§@¥e@ %Ml@@on\"@ﬂ' ﬁle'd&%%ﬁﬁ@%r&ﬁc&lsbﬂ@&r BRitted of the
and 250 rpmon a rotary shaker for 2 days. Five
cmbehmefit, paricudatyomienstbe dorgprdund dsefo e gdmimssenadl atalyl i nt 0
500- | ask. cont ai ni.n f 100, .m t he et at |
medi w&#alrh H’P% ?‘HP"“élS%g“‘g‘iﬂ“%PﬁPlélgn%%aP beig %ﬁ&b"gt“%"é%ﬁyz"%mmlsmd
todEllee Futidntdh the DB UANO0 Patodt @0YI Bp&lkaEy icoﬁboat Y. mEfk¥Aay of the

m each of the third seed culture was inoculated into
agiyg lmrethe%ts rndematcaptsiorP I rui)- lomgtkgelay e gbriét 0@ me/ke/day of the
i: I f
JXR/IQ 5n r?t\?a@vaf‘ﬁer?eka%gyér Cﬁttllf'rge Olgé? dla?%ggstsp%gtt‘elrrdg%ﬁ BV% tév;o to about ten
tikdgs ﬁelyday8 Ajterfagivelyang LaleairépraUJ@ g ; copmbmsi;pmdud@d diyitbiemethod of

100 calcium_c thetlc sea
SRR aity RSB TRt oSy B ed ey g gmously by, fo
e)%gﬂél Ghiiftavertul WS TR Sof 16 eRMRE 0Pl pAfnd R81zER. @Oaﬁ‘l@glams the
25 mon rotary shakers for 1 day Appr oxi mat el

DB gatimotsol dhapdiive oARBEIT e Sousdient ST hesreuB8Eae/day 0
[ t

b TR Pl BOEL R nfhG  ndEB RBTHEL Ay O lARs,as vt

bs hialestob@rbydthdsey of akill ac lieemedinacdriaie kitaftioBE® eandBO necessary to

mg/ L for. Conpound 11-16. -93 WD 2006/ 06080%

ABOPIASS 8155 AL PR BPIRIAQLY noft it Apti-ipfietive compound of the

l?B&(ﬁHl%ﬁtl RNunfuntsNBaCTBRUBAS ef 34 Q{%ec@c M eeMRYe-btBted, fréferred dosage
ernentor systemusing strain NPS21184. Strain

r@d@@@lﬂf@tlm argh aggressively 6@ @aritulat laa&vanemaacanssmg infegyions.

tive nedi n1con | st he follqw n
per JPNER ot dlT aive, B il B ol ogeq i Pinods of the
e@BbdiAeht af aBbiodREmB tefl ©agedt)Ahs ¥binPBldC pﬁﬁﬂceﬁaﬂ)}t methods of the
(I'nstant Ccean, Aquarium Systens), 30 g. The first
ersbedimen| inhibis the Progiessioatcd dhegisepw ‘M]é@rléés dissplyed B pgrganic solvent
r f
of R pAY P B RAE BB b R vafiiuftrlel systems,
Usable organic solvents include, for example, methanol, methylsulfoxide, and the like. The

formulation can, for example, be a powder, granular or other solid inhibitor, or a liquid
inhibitor prepared using an organic solvent or a hydrous organic solvent. While a preferred
concentration of the compound produced by the method of the embodiment for use as an anti-
microbial, anticancer or anti-tumor compound is generally in the range of about 1 to about

100 pg/ml, the most appropriate use amount varies depending on the type of cultured cell
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m flask containing of 100 ml of the vegetative
medi um The second seed cultures were incubated at 28
waele@smes® and 250 rpmon a rotary shaker for 2PCiEHYS2005/044091
Twenty ml each of the second seed culture was
i nocul ated into 2.8L Fernbach flask contai ning of 400
m of the vegetative nedium The third seed cultures
were i ncubated at 28 degree and 250 rpmon a rotary
shaker for 2 days. 1.2L of the third seed culture was
sylsRAL M daihe GuipbicOofausd 24s BT BedpbRCiatedt [Porsdnd 9f &@linadf skill in the art.
Production Medium A, Production Medium B and
Abp ol FEEHIB APINISATIN itcan Bginepespaneof yEferdfl Hypeemp 65 prdingsy, skill in the
di um C consi sting of
mfﬁ@m@g ? g@r%ﬁgﬂhtﬁ%??§$h%§5heionized wat er : stgrch,
15 gm3yHasthemmmaﬁkﬁﬁngﬁ1hyﬂﬁmydoﬁugmgﬁemnpnmdsmhﬂaMBnmxdmm
40 ot gssj um br om de calc carbonate
alﬁl-cagl?a <§ frefqrgmary yplves eqorm”ﬂmg@e oY ATA Y Af -any of the
co%chotuﬁ@)of ]:?tnglaeThe/If & @@ﬂf)&ﬁtl&lb‘l SfURRSe V@ﬁrﬁm@ﬂﬁar ati@da preferred
at" the follow ng paraneters: tenperature, 28 degree
ergpodamentathe mthd,zloovqﬂpm adaemaiﬁmmthe Tempering rgprgsentrsidy Formula II, to
gartt?el%em rée’s% P% an %%t mfcroté%@u ] the4negg rsresf¥e9{1veil e&%@?dlf i‘%rﬁogg Breferably
r&%&k& resin were added to the fermentor culture. The
production culture was further incubated at the above

oper @813y pAs aribtberundensiopd byage af gl imtheprtodrset| tpot an absolute
tegﬁ{ %#1& nhe}-ag nggfegttﬁaq B %ntvﬁﬁ b!?ﬁ%\ﬁ? ﬁ%ﬂl i tﬁ&%ﬂlﬂ‘nf}of e aﬁ’t?)’hlcroblal

uction c er nent or ture
tha ahiiewedtr,r hnmmﬂemimabnuh u3<€) OByrijpdtiehd rwlfém mypoeand isldr dr§anism that

The ¢ ure brot was fil ed throu chee e cl ot
C%b?"égb\i?é g Hee ’érai“Pt“élC‘?j‘-’{ ?U-Pe%?}l??r haél s fi’i“ﬂm\%ﬁgy agent. For
e@ﬁﬂl@%ﬁ? @rgéhltsﬁ‘l with BYRsfaRd Pldsh@tsme ekhmasa} anosoma and the

lowed by 1 tine 1.5 liters et hyl acetate,

lﬂeqa myrbedefé >€110rra1zbf: epnl@aeormﬂ aacnfirnigepdisd thatpay mmweduce the amount

oEBS S AL R PSS, LSFRYEY By 0

co'lldreaﬁl aeﬁdndlﬁa %prosﬁ‘éb dmlﬂﬁﬁbﬁlaﬂﬁ%ﬂgdeﬁﬁﬁ'drﬂﬁﬁﬁﬂa AedGRl cell lung
EXAMPLE 3 PURI FI CATI ON OF COMPOUND OF {: g .
cafcipomy, afigva N gecingma Jeultiple nyglonp 3 melaggma,gRd the like, may benefit

frgfﬁr‘ﬂhg' %ﬂl‘ida@éh 8f 2R QfenF MafWad8n tumn reduce the amount of cancer
20, 11-24C, 11-26 and 11-28°[0327] The pure

pmmp authd patdnt FEnrthdraere] anyl ¢rgartism AGth| 4n- ipA@nmpfopseapdifions, such as,

r obt aj ned flash chromat o rap f o]
gyt By oGP Rt s ko PRBgRea g resSon njury,
16 EHBialin fdtdn CATINAY NMile, thayFienefitl feord firelppReiiioh €6 si€inti-inflammatory
quantities of 11-20, I'l-24C, 11-26 and 11-28 was

th,g? wepFsEm Bjuce thesHnewt shealls gisapipigd ndihibe Bﬂé@ﬁ?@@w response present
né!h?? 1691lt 131}{%% g{l‘ﬁnb@@gmegj%gl aﬁgd;(] eh%?i I‘I ﬁlhﬁﬂ rteo%llelrt 316 ﬁl}}tkmlcroblal
aﬂVBSarrdeL\/ et apicid{lmyimatory be administered, however, the patlent may still obtain some
benefit by the reduction of the level of microbes, cancer cells, or inflammatory cells present
in the patient, and thus be in need. In one embodiment, the anti-microbial or anti-cancer
agent is effective against one type of microbe or cancer, but not against other types; thus,

allowing a high degree of selectivity in the treatment of the patient. In other embodiments,

the anti-inflammatory can be effective against inflammatory conditions characterized by
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the following step gradient: 1. Hexane (1L) 2. 10%
Et hyl acetate in hexane (1L) 3. 20% Ethyl acetate in
wheooanensod i rst el ution (1L) 4. 20% Et hyl acet aP@T/U82005/044091
hexane, second elution (1 L) 5. 20% Ethyl acetate in
hexane, third elution (1L) 6. 25% Ethyl acetate in
hexane (1L) 7. 50% Et hyl acetate in hexane (1L) 8.
Et hyl acetate (1L) [0328] Fractions containing the
conmpound of Forrmula 11-16 in greater or equal to 70%
différguirdelly adoyeidiR &ithethe ipitahreaioandinsdilop€ag sich dﬂPir(ﬁ microbial, anti-
urificaLi as descri bed obtain Il
Shg SRS aoonmed O‘isaad’ﬁ ra%l?tﬁ &%Séloéf&dﬁé%ﬁ’éﬁmples can be

u@ﬂﬂu My Bh @@&Hﬁ%xen%ﬂaﬂné@ Uth@' ahtiGRicroBtdIRAS b Q?fegtgzecz@aﬁ(lst a broad
21.2 mmID Flow rate 25 m/mn Detection ELSD Sol vent

smcaunmﬁmmbm%@m/mameﬂm eBfoméign, an@4n6re prefelably, harmful

c/ ne to 100% hen 100
R ARG, it 00670 bubdmbecn lsobartigoqor pgyfmmaton
agdie Lamchd offeetivd Copchst Na CHIBRO URSEcRimFT mdzin@erll'aia@ inflammatory
(descri bed above; ,., 70%pure with respect to 11-16)

C%“‘H}Sé@clﬂ pbefangss acét offe 2 BhFrgrRPodimay; qlaroﬁgtl-(rgqeblel yis effective
'E_%{mstt mlginm%%su H/é?ﬂh rrﬁh‘v@i etﬁé ﬁgst ges C?l gQ%:HR% pﬁﬁ@ can be targets

unm usi ng e conditions
oConfronicrdbidlt; Itﬁhtdy,pbldalrb yoelinited! tafR. erntirdcing Hukm«sdlamdLezshmama,

ounds ] -2 a -26. co- .eluted as a sin
T an e s r Bt e LM ey PGB O g 1 cfteciv
agdinst 4, brdak- spectraM df Edmcd® oMl aReRC eﬁﬁcﬁx%lescﬁfmﬂéé@ ziin&7wh1ch the
eluted at 22 mnutes, while 11-20 and 11-28 co- ut ed

cempRdgicabe stieriive ipcludrea olovirel h@}‘plna@’@t am@sm@pswrcmoma a breast
agén%gérkﬁ&iﬁ e,gao%é?ggﬂlln&lquf%@ay&? 1‘1114 an%)g cam ??qglyelomas

were poo on coIpositi ol o Oun pres
aandano@ea pal tt éitte U matemplaedndecmptoes S(bﬁcﬁtldm agaifitweiigh the agents are

aporator. This process. yielded pure ound A, as.
&%queaéncg@ﬁaﬂéet”@ 3Gl c ATRIHE, s nFWt})tlﬁlr‘? n¥terRbhpBEMitsis, stroke,

rrf]y%ca?rgral fnkarc%ﬂ)gg anbikhé fke.

[0314] “Therapeutically effective amount,

EE N1

pharmaceutically effective amount,”
or similar term, means that amount of drug or pharmaceutical agent that will result in a
biological or medical response of a cell, tissue, system, animal, or human that is being
sought. In a preferred embodiment, the medical response is one sought by a researcher,
veterinarian, medical doctor, or other clinician.

[0315] “Anti-microbial” refers to a compound that reduces the likelihood of
survival of microbes, or blocks or alleviates the deleterious effects of a microbe. In one
embodiment, the likelihood of survival is determined as a function of an individual microbe;
thus, the anti-microbial will increase the chance that an individual microbe will die. In one
embodiment, the likelihood of survival is determined as a function of a population of
microbes; thus, the anti-microbial will increase the chances that there will be a decrease in
the population of microbes. In one embodiment, anti-microbial means antibiotic or other
similar term. Such anti-microbials are capable of blocking the harmful effects, destroying or

suppressing the growth or reproduction of microorganisms, such as bacteria. For example,
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and 11-28, which were further purified as described
bel ow. [03301 Sanple containing I1-24C and 11-26
w@emensised fromthe process described above WeCEUS2005/044091
further separated using reversed-phase preparative
HPLC as follows. The sanple containing I1-24C (70 np)
was di ssolved in acetonitrile at a concentration of 10
ng/mM, and 500 | was | oaded on an HPLC col unm of
di mensions 21 mmi.d. by 15 cmlength containing
sikedl anpibaxteidB- 20 Stisu ppiHnticrobiB asa)diaseﬂlbedgmaﬁdinemms Chemotherapeutics

i near | rom 5%) itrile. /85%wate
o Kb OB F71 1S5 G0e OB i (PO 0% [ G4)r JHEE opele et e,
Tﬂxéh&léﬂu‘a@ﬁms IPRnﬁlﬁbH@ﬂEtlon%rgaﬁﬁint('l%ﬁ)vvﬁrc'an%ﬁ{eg elﬁBocillglgrﬁ? an anti-
acetonitrile for 3 mnutes before retdrning to the
nmrabllal gl ngfo¢hﬂem thei kkaliheod gosypyvivald bt w2k ceangt éle ghances that the
mlCI'O ?S Wﬁ]lubeeﬁ'a 1 {0 tﬁ Hgsg Lillirl] (SjOl’ll'lel ;N%?’-gggli %%S dCCatlgﬁﬂ%iIHieCI'Obe secretes a

m nutes under ese con I ons yst

subbtad e ihaisis GbinauN@Cthel Bbsigh@antamvrotslalf thaksad Bpdtethb @tlcrobe to stop the
Conpound 11-26 (15 H%Lﬁmas di ssolved in_ 100 | of _
SEREAOBNY MAY éognfsraﬁﬁ o bisk tthmbpyortel @ifset. Impre gmkpdimggs an anti-

nﬁn?gghfp \AGE qn&r@%&?@ﬂl@ 1 k@l'i}g)%ﬁ { ?ﬁ{eﬁlc}[@o%%? it g{ét | nﬂgaﬂy harmful

pent’ane stals sult
tocﬂry:&iuabhm@t@mby—rmmbraﬂ neetis. s Innexr eltezrbae/levcerdaodinmamg it enot important

botton1 f t.he i nner .vi al aft hou
oG e e bigh o G Ea MR Re BD ok Cisnn Lihedy it reduces
tHeNikR1iRSdd g EurSVARIE th&REf KD X-ray di ffract orret er
(F(000)= 2656, MXKa, radiation, a,=0.71073 A, =0.264 .
mm 1[0316l1 00Kpnttcardse agasDratery de 4l ¢avgroaphypr cabpasiton meluding the

HFELDETE B, ARG 5 L o5 S SRS G,

likelthoagon alrvwaISﬂ@ ale&ngrnem ps Panthia df ah maif«'lctma]ldané&ﬂﬂsﬂﬁﬁmA the anti-
, C= 46.444(2) A (3=7=90, vol =6131.6(3) A3,
e g WA R anszevﬁwi eﬂa%fgnfe@ewﬂb e Tn one

e&bo&{n\éﬁtt fle lﬁéeﬁﬁoodoofesgr‘)fvaq) isl®tefmbhel s rIrﬁ%nc‘u%n 0§Q%pulatlon of cancer

5-26. 00, refl ections collected,
cqalhzd dpl@ﬂd@mtl-caelkbmgenb\mél ih@e4se haOdBOges thit rlimlre Rﬂl hela degease in the

HECCTNGT OB =0 TR T -

ag @ 6f GthérGidriaeh. was  enpl oyed. Sanple (69.2 ny)
cont ai ni ng both conpounds was di ssolved in

acet YRil{k i | & t"ehemotheapcue ragenionisor alemiepl rHompaypad goeful in the

H%@\Qﬁﬁ o% g%@&@] %& Zqiséagé/, ?sB?l? 2P @chﬁr e gxlgrgg)%g %nmlhélgﬁggpeutlc agents
icbideentkyhyisg engais, 2 fthaaet ®nnit1ro|gble/ mu6idfh, wat eethgendilow and a
RS AR M SN TR S——

n{@caﬁBHhﬁ§ of T BRREES tdoie lni/etabgflﬁﬁt hRfbSotfc@N E:)?hlﬂid'ﬂgz GRATREY I'y«‘lﬁuorouracll
interest were i medi ately evaporated under reduced

cqul@‘gg,upte*mat nuycrondes pueinegs; @manco Acids, rivipaglynucleosides, corticosteroids, a

natural product such as a vinca alkaloid, an epipodophyllotoxin, an antibiotic, an enzyme, a
taxane, and a biological response modifier or antibodies to biological response modifiers or
other agents; miscellaneous agents such as a platinum coordination complex, an
anthracenedione, an anthracycline, a substituted urea, a methyl hydrazine derivative, or an

adrenocortical suppressant; or a hormone or an antagonist such as an adrenocorticosteroid, a
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evaporator. Sanples were then | oaded onto a snal

colum of silica and eluted with 10 mMl of 70%
wheoaners@D% acet one to renove additional i npurPCT/8S2005/044091

[ 0333] Sanpl es generated fromthe preparative

nor mal - phase HPLC net hod described above that

contai ned 11-20, but which were free of 11-28 could

also be triturated with 100% Et OAc to renove m nor

i pophilic inpurities. [0334] Conpound of Formnul a

piokesth; ab)¥sttoeat @rﬂhhtﬁésh&éenl‘ﬁ@)an&ﬂ’@éh 225n%ikydr&gen, oL@Vgouadotropm-

Res, Mass: nlz 314 (M+H) (M+Na) . [0335] Conpound

rel¢aspgr m@nil@@@g UVSPesélist 6ﬁiﬂ’fllP1Fﬁf éPCIP@?))A%WCQQEI?%wam >-

\N

"ok TRy eay i 22wt e thMRghenste, THRRGR,, Busuten,

ChaRirs pcbl, Uhoxoftere, datipdugrale, hﬁwphug’n,t Melsliatanc tVWinklastfne, Bleomycin,

ERRES B P MBSy BISCERI n ol Ry orRSE: Carboplatin,

T6Ri '\/Eos?@?es %@myﬁ@o C ANy cHRMA i ESptsin, m%cﬁﬂ&nﬂ@ﬁ)g Mitomycins,
, Acalc - 2.0 ppm CI6H23NOACL. FIG 8 depicts

Eﬁmamwnmweérﬂ@@r e ofther @&ﬁﬁﬂo@ﬁfpgﬁ@wwrﬂme Also included in this

I N M L Y

atHRMBx{f&xSind, onapizst@ied. 1158 (MHH), Acalc - O 4 ppm
CI5H21INOACL; FI G, 51 depicts the 1H NMR sp ectrun] ‘ﬂ
compBh¥ hahpgutivancst peraE may agk dipssHinypan p eansst ol to kill the cell,
iddNBO186: offth&celd 20 pgeaz@htc&lﬁsﬁ)ﬂ %f %'H%Ht ﬁ{d' tﬂ@ ﬂﬁé af‘k@c@mﬂ@f the anti-
pl ot of the conpound of Formula -

cRBE6ALRE080D nﬁ@’&thsm%bmm@o:@ncer [ce1$ b&]lln@br@mmndntmr blood supply to

t}t%%‘rgmlf ?ﬁ%&r& g IJ%J%/% (aﬁﬂﬁtﬁ?cgrl %:elg‘ ] Ca/re Hézp% Bpﬁl%g%al%%sﬁppleSSIHg the
ghovieh oP fepflREEdSoft daBcel Idel1 INBBh P @ GolouebtA foa@ 6 BIAPS Prtate carcinoma,
havi ng the structure of For mul a [1-28 in DMSO d6. 3B:
a edst pdeaeqapTingna, Conpotrll efll B sefciomay af 998G cgreinoma, multiple
4? 1ﬁﬁéﬁﬂn7§h&ﬂé¥§£e”1“‘th a Flash 75L KP-Si |
artridge was Lsed to process the filtered crude
ext r g319)( 1OAO“I@)3plaetm disdaee! drra ‘Geopleinytrefcts mﬁa agitlor a population of

c nt a npound For nul 7. . The e extract
O Qi h ueror B oAl e hh bt Foytaduisiphn Syed e bon fpal and fuids
sﬁ@lec{s%deﬂ?‘})ellu%dﬁlqt Q)Hﬁ‘tﬁfétalbﬂorﬁﬁt glot\xl'ﬂ@ bg %Hldldrqﬂ@hfeﬂﬁ@n I%rea’cer than
|'ow ng sol vént step gradi ent was then run throug

nOM@ﬂ@awtrngéa%ms%mﬂk@mmng@mﬂ&meEn 235 m/mn and
250 iﬂ#{ﬂ %lpl 8ﬁ%mmf %Ll)ccr)]ndn t_io nc?luges( %or exa?nple coné t/ 1ons such as

Et CA
ischemia, septic shock, autoimmune diseases, rheumatoid arthritis, inflammatory bowel

disease, systemic lupus eythematosus, multiple sclerosis, asthma, osteoarthritis, osteoporosis,
fibrotic diseases, dermatosis, including psoriasis, atopic dermatitis and ultraviolet radiation
(UV)-induced skin aamage, psoriatic arthritis, alkylosing spondylitis, tissue and organ
rejection, Alzheimer's  disease, stroke, atherosclerosis, restenosis, diabetes,
glomerulonephritis, cancer, Hodgkins disease, cachexia, inflammation associated with
infection and certain viral infections, including acquired immune deficiency syndrome

(AIDS), adult respiratory distress syndrome and Ataxia Telangiestasia.
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3. 30% EtOAc in n-Heptane (5.4 L) [0340] Fractions
enriched in Conpound 11-16 were pool ed and

w@ovemsspat ed by rotavapor until - 5% of the POL/EE2005/044091
pool ed vol une of solvent renmai ned. The sol vent was
renoved, |eaving behind the white solid. [0341] A
crystallization was then perforned on the solid by
di ssolving the sanple (4.56 g) in 1:1
acetone: n-heptane (910 nl). The solvent was slowy
evap@3aipd Usbobngembsdifaitya d@v@lmf@h@buﬂmwéferﬁﬂ9 a compound having
solvent was reduced to about 43%of its original
Reo FermtlacTh Ls Biclidingnthoges ap deseaibech tipreiads censdesed andeffective anti-

PSR GHLLSEE T, T BN PO e g o

mlbtphess@nutn whs,wenglanmmpaatyedllg mmxoexampker a b npdra peefddid@mbodiment,

t}he ?o%ﬂmuﬁ% gfffﬁﬁ]rVF f gc!ta%l Idﬁtli] céﬁ%&gﬁ ofa tklzne\llrglc&(?l{es,zqg@cer cells, or

itflamut@ deflsl- BBan efehgtd ﬁ‘)@ef&’;edF&ﬁWhrﬁenlr the %bﬁﬁ&)@lﬂqdaits effective if it
7.5 mnutes as a pure conpound. [0343] Conpound

capFuenge f.O'/GO(’/{:pt;he myrobgsrvdr(cp@@eﬂ]@n(pltmﬂar@maue@ogells In an even more

oA RS e T s i R o P bo-estAietts microbes,

cﬂlcﬁﬁﬁwmmm%lmﬂdl‘dﬁfwﬁfnﬁmﬁ& &hbddimbht, & compound is
Af\N 11-27 ﬁ44] Strain CNB476 was grown in a 500-

ok 16 G HErlce ot of ticheriqrpbasy Cangergeallse py enflammatory cells.
“IFRElEdeBT GQfRsihad bﬁ%e%ecﬁeﬂﬁsnﬁ Qf ) Qh Q& ﬁQ@l{ cdih o‘%ﬁldOfThgs, for example, if
dei oni zed water® glucose, 4 g; Bacto tryptone, 3Q:

apa@pYnd Psevcoisdhe *&pgldu@rmi S ymittobes, thes el-:ﬂusactet is @Imlslaﬁ tof prevention

Ste
ot i, oY B60ag e PEobesr Bon 3iengsy s messureof
nfi@bed deatls hake) fod I@ﬁdﬁlﬂﬁlb NPa 3dm driéRentsitveedii sicaf oﬂd’éﬁcer cells, then
first seed culture was inoculated into a 500-mL | ask
inflygRes; i8i ngreapiwe of PEFveRtia @%%ﬁﬁf ¢dhdvaiany e Frghiery rﬁ@r example, if a
f
c&ﬂ{ﬁfn& tp';%\%}qu tht i%goﬁzfélja 1631\2%{]91&%?1%15%%& %%Hsg %egelgpg%{ec’% gagrgleasure of
pfegention of uhﬂi&anmatoéf)caﬁgprohﬁamtlaﬁs INomabl modchateésmsl Gﬂadﬁjpn need be at the
calciumcarb apd sodi um pbrom de . .The

Gt RO EBbcTc T e or B e BEEAPLH oM gBemply o Igyperentage

effettidede®d adnybSHakable YPAE AW B Ucplee 2P CEREness 1s offset by other factors,
Approximately 2 to 3 gramof sterile Anberli XAD- 7

sychgis theperesifigiy eod theocantousdcionaxaede Thud 2 aompomdethat is only 10%
I t 1, 2
g%glg& gfﬂis 1D %qug lguLﬂ rdﬁsgﬁ%? lltit 1Inht%r i :,]nc %121% 1 ?18 e%éﬁs/ 30 H,}e host, or

O era

nod-hirtnénl Seicobes Gﬁ&ﬁs cah il 6 msldem@eﬁféoaﬁ/ed into a
500-m. _flask containing 100 mM of the second
vegelldtilve ane rﬁmbPH’@ePhltPﬁ ceppgurdy| deggrbegglerein are administered

m'n’[ﬁ% qgﬁGveaﬁ‘ncrobes, cancer cells or inflammatory cells, and need not be administered
to a patient. For example, in situations where microbes can present a problem, such as in
food products, the compounds described herein can be administered directly to the products
to reduce the risk of microbes in the products. Alternatively, the compounds can be used to
reduce the level of microbes present in the surrounding environment, such working surfaces.
As another example, the compounds can be administered ex vivo to a cell sample, such as a

bone marrow or stem cell transplant to ensure that only non-cancerous cells are introduced
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28C for 1 day on a rotary shaker operating at 250 rpm
Approximately 2 to 3 gramof sterile Anberlite XAD 7
w0 e®one0rey e added to the third seed cul ture. TPET/UBI00£044091
seed culture was further incubated at 28C for 2 days
on a rotary shaker operating at 250 rpm Five m of
the third culture was inoculated into a 500-m flask
containing 100 m of the second vegetative medium
The fourth seed culture was incubated at 28C for 1 day
in@the rédpiehty ARek@E co@p@Indt lafgaddtindftdrtpey may optlonally be removed.
Approximately 2 to 3 gramof sterile Anberlite XAD
Thibsim bavgrgicufld cgsifb1s Mes ateTHY bt o OBk PaTEices o feod products may
c a‘x‘?el"{nttcrI cSfREq Ghh IR sWidsoek Wk t&gﬁllénﬁcﬂig’@&ﬁﬁd sk %%quf H’e[rmg:d by the
ay on a rotary shaker operating at O rpm Five
cagwhnds Ihhe aftemative esdbodinoaut, tthy csamvamnd8| qaodalleft mdheé ﬁIOd products or

ten 50 fl ask nt ai ni n th d. . .
o8, Berati st e i TPre R St Mot B PR s an option wil
ddpR Ed‘@?&ne@lle 3t1a88Cnde¥ oflthe @duAdnAnk %e&ﬁﬂ(s skxakRfed with the compound,

oper at | at 250 rpm Approximately 2 to 3 granms of

which i1 past mmtb@rdetemmxd\a} desergbidnn Weerkxamaltedeloy- t he fifth
?ﬁgg@g?éldt ;{T E% §%1-|(-)][]W%ngf %C]; ! Pmﬁ?n%nex%}fllp %J e m\é%[t Qo fd%c‘h'ﬂg the preferred

or

clBPREBENtNof 8le @ABBodyp rTVarEﬂ)Mﬁs m theaiefalls)ﬁf thla@af'tloﬁtdﬁ nsatiedls employed
culture was inocul ated into_one hundred and fifty

amyg-the PIEFiSS R%er%léﬁtcémﬁi)%EJOTEFOI?tarWedo‘f“HtWéOﬂ?%‘gM be jappyeciated by those
of Bl 4mdbayi ng the same conposition as the second
vegetative medi um Approximately 2 to 3 granms of

sterile -99 WD 2006/ 060809 PCT/ US2005/ 044091

Anberlite XAD-7 resin were_al so added to the

production culture. The pr588ERI8n cultures were

i ncubated at 28C for 6 daEXQMBLEq)t ary shaker

lﬁﬂ‘éatl r‘g\(g:[ﬂat 250 rpm The culture

FERNEYA AdRENs@F EQMIFDWD@E g@BM%éEA%BrM He17xklr3=0711 24C 1I-26
resin. The resin tk ﬁgjﬁe s 3liters

et hyl acetate fol ovveg?éU gr&%hﬂﬁgwgtehyl

acet @324] ThetramoCiB4G6 weast gﬁmtls inver 800dmil ethsk ncongedniog 100 ml of

The dried_ extract, con in 0.42 of. the.c nd
vegsiaiF anepium FOBHNG. of rf%t]:l‘ﬁ‘%ﬂ% p&{)H%B O JtoRiZEQ TRl Elucose, 4 g;

B%%t%p toﬁ@s3 %ﬁ%&gﬁ%ﬁ%ﬁ l-é Ocﬁldts thet[@&@vsﬁ%hﬁfant 0Rean, Aquarium

S@RM)_20 gl-?%bi firkt] se¢d@ cLANDe was zmupaj@hg]%'rq}@w dor 3 days on a rotary
17
sl?agcgp oun %ﬁ%}‘i%g& mgtcﬁ yg n‘& ggcgf (? %’163%? A%l ﬁ%%a%l ﬁ%&la@éﬁ into three

568811 Itllsks Do HRRSHETS] 08 nl GRS \%éetﬁﬁ‘l'el 1ﬁbdnﬁh.0Whé adcend deel cultures were
inTuI/)ar':;dnat 28 degree C and 250 rpm on a rotary shaker for 2 days. Five ml each of the
second seed culture was inoculated into thirty-five 500-ml flasks containing of 100 ml of the
vegetative medium. The third seed cultures were incubated at 28 degree and 250 rpm on a
rotary shaker for 2 days. Five ml each of the third seed culture was inoculated into four
hundred 500-ml flasks containing 100 ml of the Production Medium A consisting of the
following per liter of deionized water: starch, 10 g; yeast extract, 4 g; Hy-Soy, 4 g; ferric
sulfate, 40 mg; potassium bromide, 100 mg; calcium carbonate, 1 g; and synthetic sea salt

(Instant Ocean, Aquarium Systems), 30 g. The production cultures were incubated at 28
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Detection 214 nm Sol vent G adi ent of 35%

Acetonitrile/65% H20 to 90% Acetonitril e/ 10% H20
W@®@6/0dB09m n [ 0346] Crude extract (100 ng) wasPCT/US2005/044091

di ssolved in 15 nl of acetonitrile. Aliquots (900 ul)

of this solution were injected onto a reversed-phase

HPLC col unmm using the conditions described above.

Compounds of Fornulae 11-17 and 11-18 eluted at 7.5

and 9 mnutes, respectively. Fractions containing the
dePidé € ERIPEVRASS onebLryf dhakdrs GaNC aay. r ApRdximsélng i 3 pagenf sterile

to renove organic solvent. The remai ning_sol utjon ?
AmbraltiteryoPehreatavers gbisA e fhs @epdustion uEs. The Brogclign cultures were

fu?lllxeﬁ T%cﬂ%ﬂga Gt BUY gtée ng}O '}gﬁ'x%‘ﬁqotfa shSAIPRY @%a% an]d7acﬁi@&jed a titer

veoed rger scale purification and
of i(mmqjoued:l Ik r@cf ab@ntaIOOomg/M Tmmmdnotbmasa‘ﬁtermthmugh cheese cloth

has der t hese ondj t i . .
0 3PP Pt BB G S0t PSR o gh O Rt b B bl dier et
acbtﬁ%%llfﬂv@&j byl Neinedi N GitGO WYL AEbtakd.- Fhe co®iretUdk@racts were dried in
extract (2.4 g) was -100 WO 2006/ 060809

vap@T/ U2 dosd @&m@glcon@myoﬁ ¥ A ﬂ@cf@tr@ﬁ@nct oD Feynyulzy Hel6 and lesser
quéll:l]tlti?'es 2f ch%b&nld?g? ﬁ’)[ljﬂl?lge S At r nﬁ Jl 2:C; e@ ltheglgggo&gged%r the recovery of

vacuo. extract was
thé aﬂﬂlﬁﬁlndmoﬁFcﬁﬁmmW Db 8-, 112, Y26 amdl+2® (250 cc
silica gel, colum dinensions 2.5 cmdianeter by 15 cm
| engt h) and washed with a step gradient of hexane /
Et OAc, increasing in the pessmiage of hexane in steps
of 5%(100 m solvent per step). The majority of
cEmM]ﬁMATIOIGOEGQMHOUNDSwHH@% HEXaAE20, 11346 B-CAAND [1-28

wash while the majo 17 eluted in
the 50% hexane / 50% éﬁ%@%@ﬁ%ﬁlﬂﬁsh Fi nal
Sepac[nmS]on Ofraih hePSOMROURESeroAE achisesad fisknegnGldng 100 ml of

HPLC chr ormat ogr aphy &ACE 5 C18-HL, 150 mMm X 21 mm
vepgtives vgiuah consetpgof ches Blllpwine By dtienelcdriemaed W@t%f glucose, 8 g;
ye%sf %@%ﬁé egfsl_@’llg’r%lﬂ ﬁgktﬁaﬁ%g%%%}ﬁng?%i? el ut ed a?ls ems),
g. 1PheD@rstierd celsyre tvaamesbardd at ARplognael CAoed daysadnatroR8y ghaker operating

m_nut es,_.and und 18 el uted. at. 25. ' S, ...
oA PR TS LTSS e et ot e 0 QTR TS containing of
10068 of BieVRIRY By el NE1IRHU TP el S8 cullfirek Wepe 1n-EhBated at 28 degree C
spectroscopi c data for these sanples of conp

anl12506rpan dn@owwmﬁhakmfox@ dape Hroumd cacd ¢fethp éé?ﬂnidcss?d culture was
f
g DS S B L TS LTS R, T i st

ol @188 v er®incGeaéddt 28 88010é atd 50l ot carerotayylstakysios 2 daysd llF me ml each
ofatql% ﬁﬁr?i fséJeEit Queltrurep Lgalsfllnggule?cgd Vlvr?t%hISOr(l)gm} ht{a(sjliiI gc%nt%ining 100 ml of the
Production Medium B consisting of the following per liter of deionized water: starch, 20 g;
yeast extract, 4 g; Hy-Soy, 8 g; ferric sulfate, 40 mg; potassium bromide, 100 mg; calcium
carbonate, 1 g; and synthetic sea salt (Instant Ocean, Aquarium Systems), 30 g. The
production cultures were incubated at 28 degree C and 250 rpm on rotary shakers for 1 day.
Approximately 2 to 3 grams of sterile Amberlite XAD-7 resin were added to the production
culture. The production culture was further incubated at 28 degree C and 250 rpm on rotary

shaker for 4 days and achieved a titer of 350 — 400 mg/L for Compound II-16.
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normal phase silica plug (1 cmdianmeter by 2 cm

hei ght) and eluting using a solvent m xture of 20%
WE2@060608080% Hexanes (25 ml). The resulting sapi/EsS2085044091

found to contain pure conpound I1-18. [03481 The

fracti ons containing conpound |1-27 described above

were further purified using normal phase

sem preparative HPLC (Phenonenex Luna Si 10 , 100 A

250 x 10 mmid) using a solvent gradient increasing

fr orp3d#)% haxansrived, ﬂ&%ﬁc@éﬁ ofWercorPoutdsniahes emhlta%dam a 421
flowate of 4 mM/mn ound 11-27 eluted as a

ergrsiniss LRYRiomf e %@HBNPM esSian 8P, Hav@iose) it cp0-m! flask
coﬁfgrﬁl nfﬁ 26(? M1 dd'f '\/%%Vﬁ&rrﬁg&lu oglmtarrg ({f%%?fé %%o)?&gg %%‘QESePEf deionized

I-17: cetonit
watérmglucbbey 3 BegastMagsct( ARCHy-Sdynbz; 280 sSBet{c\Myesl)salt Dmstant Ocean,

AGBebRTRER) 20 Gors Gt HAAVG LG SEPHIEE B BN eGP govs on

ro 7 dhlked dp3 1521@% GorpapRd mfe MPHMME Brst beed Bulthd¥ was inoculated into 500~
cetonltr|le HQO 2max 225(sh) rim H gh Res. Mass

m]( A@mR| gontantipg 359 Oggg,l Qthp{)vegqj@tg{ecmedlutg p",E,lm second seed cultures were

1nquba{_|gl %ﬁa%rle %nﬁégO %' ﬁtrrg)tabPﬁlﬁ%ér_rj rrfl%lvg d?fs_e ({fé\%{‘[}%%i efth of the

se%ﬁ%@/cﬁﬁ%%aspﬁa%dlﬁé’@%b @410 9dmbdcB Itk cGotapommndf 400 ml of the
11-
vegﬂp@%égn%u%ﬁ?%%@llréélg%lecéu,ﬂgpgs \&gg;(n&uzs(di ht?)?&rﬁieglee and 250 rpm on a

ro(agl?ri_a@ &Nt D: da C%é_' NQ'BO@ Mgﬂi BdedSBfurk |v@s§§ouul£é&°ﬂ%—§4ﬁ fermentor
PREPARATI ON FORMULA |I1-19 FROM 11-1

cop@B8524 241 shhmidectivh Mcdwquowndeﬂuqnon Mﬁdalmii angl lirsz@@tlﬁlg Medium C,
. added. t o _an cet one ut| sodi dide i
il BT 5iniGr i BRE BRaP e S IR A PE L Gy of e
foflowB@Yser litreofSidtidednvates stk 15 igh tyedse extrdvt GUGhHH-SOy,4b g; ferric
m cron syringe filter and |njected dlrectli on_a
&

sulfaiendd msh po@sgimi RamideL S0 Bigk AHCIPHERRAMEIe) &GRS SyREiftic sea salt
(lﬁﬁg@ceagSA ﬁgrfﬁnf éy& rﬂ%? gga %95&1{11 @r'&'l’tﬁ%e% wekd ®perated at the

conditrons ration o conpound formul a
folldwik@ garanetersn lt@'ﬂp:drz&nire;l_li% dégren| agitatom 200y atrhitonHPRIgmin and

net hod co |st| % et ac
DAk PETBITS: iRk Ch %ﬁ?@ B ?étlhsngks‘?fts’&wal%ﬂppw“@uaﬁly QPO grams
of2stexilE] ﬁfﬂb@t@lt@ﬁfA‘H ¢ CQARAHEGddddl tolfe BREMA ellture. The production
fractions fromeach of 10 injections were pooled t

cujftiue] ‘dassﬁlrthgr mgﬂq@@dm@thepbog@op@mg deisaneters yugil day 4 of the production
B Bl BB 0 BLU eyl o,
ferrﬂerﬁoﬂkﬁi%rﬁ;ﬁﬂﬁ&d\m{er of kboBOO mg/IVBOoapo(skH- 16l Ghe leture broth
was filtered through cheese cloth to recover the Amberlite XAD-7 resin. The resin was
extracted with 2 times 4.5L liters ethyl acetate followed by 1 time 1.5 liters ethyl acetate.
The combined extracts were dried in vacuo. The dried extract was then processed for the

recovery of the Compounds of Formulae I-7, II-16, II-17, II-20, II-24C, 1I-26 and II-28.
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HHHH OHOd H OH=0 NN ONal O Acetone OO0
Hlu' _ HIi" .. 11-16 11-19 Cl1 EXAMPLE 7 SYNTHESI S
WOR0060E0SGOMPOUNDS OF FORMULAE 11-2, 11-3, AND BAF/US2005/044091
[ 0353] Conpounds of Formnulae 11-2, 11-3 and 11-4 can
be synthesized from conpounds of Formulae I1-16,
| 1-17 and 11-18, respectively, by catalytic
hydr ogenati on. -102 WO 2006/ 060809 PCT/ US2005/ 044091
Exenpl ary Depiction of Synthesis HHH \~~~~~~ OoH OH
N ONOOI10%Pd/C, HZ OFpviPHES~~, ., , Acetone H R R
11-16: R=Cl 11-2: R=Cl 11-17: R=H I11-3: R=H
PURIBIC ATHON ¥Ry OMPANNIE OFTAFORMUEIAK [-¢. ) 6ir B@Qnﬁt’ﬂ@rﬂléé AND II-
Conpound of Fornmula I1-16 [0394] Conpound of Formul a
11-16 (10 ng) was dissolved in acetone (5 nL) in a
3As unifitdtioatolf @Bm\bbt&id df¥Ormblhe ol oWH20WT\BeE, HeberahdtTh28 10%

(vv/v\g Pd/CI( and a rralgnetl
[0327] he pure compounds of Formulae II-16, II-20 II-24C, TI-26 and II-28 were

obtained by flash chromatography followed by HPLC. Eight grams crude extract containing
3.8 grams of the compound of Formula II-16 and lesser quantities of II-20, II-24C, II-26 and
II-28 was processed by flash chromatography using Biotage Flash40i system and Flash 40M
cartridge (KP-Sil Silica, 32-63 pm, 90 grams). The flash chromatography was developed by
the following step gradient:

1. Hexane (1L)
10% Ethyl acetate in hexane (1L)
20% Ethyl acetate in hexane, first elution (1L)
20% Ethyl acetate in hexane, second elution (1L)
20% Ethyl acetate in hexane, third elution (1L)
25% Ethyl acetate in hexane (1L)
50% Ethyl acetate in hexane (1L)
Ethyl acetate (1L)

©° N o ok WD

[0328] Fractions containing the compound of Formula II-16 in greater or equal to
70% UV purity by HPLC were pooled and subject to HPLC purification, as described below,
to obtain II-16, along with II-20 and II-24C, each as pure compounds

Column Phenomenex Luna 10u Silica

Dimensions 25 cm X 21.2 mm ID

Flow rate 25 ml/min

Detection ELSD

Solvent Gradient of 24% EtOAc/hexane for 19 min,
24% EtOAc/hexane to 100%EtOAc in 1
min, then 100% EtOAc for 4 min
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stirrer bar. The reaction mxture was stirred in a

hydr ogen at nosphere at roomtenperature for about 15
wWhowss608The reaction m xture was filtered throRghUs2085/044091

cc silica colum and washed with acetone. The

filtrate was filtered again through 0.2 m Cel man

Acrodisc to renobve any traces of catalyst. The

sol vent was evaporated off fromfiltrate under reduced

pressure to yield the conmpound of Formula 11-2 as a

pure white powder: UV (acetonitrile/ H20): 2max 225

(sh) nm FIG 10 depicts the NVR spectrumof th

conp®33Y of Thedrefipnaentishel intomprmdiel Femyla !111160(%%08?%(1 above; ~

f
PN S TR ARSIl o ROTASHAN, 50 wy o
soGatoml ytiecinjdyicd @ngatnionnalm‘ha(éoH‘BbO nohofin Esinguha cditlitibhs described
o AR P BB Tty S RO S 12 o
elWRH GB V@S 1P Gt b Nenih O X LM MenPdArfpld BOhininks NG npaiidis A1-17, 11-20

magnetic stirrer bar. The reaction m xture was stirred
anjdnll&8hyele ayessswd.nerspivaneé Iht7 elotsdh at 2@rpenwtasuwbilé r20 and II-28 co-

elﬁ%g a{ 2%%11 ngsr&nnégkf fO%@C Etﬁfglgac%é%%g / g@%&é lcto%{a%qng compound II-

1PGh4 Uﬁ%@%@%éﬂ%re é@bkédl &Bed Onr@mpoeitioheofC adrapouatls present, and
The sol vent was evaporated off fromfiltrate to yield
eviaparatedo st faduspd RETSTIfIC a0 £- 18K SYaRGPIOR p%é’rw‘iﬁﬁﬁ diglded pure

Cm ol A ésexgelpé/s s‘%ﬁ&%lﬁa{EHé‘i%ecotPh%g B3R G ompBurd R - SMInsuC, 11-26
di tionhs: Column: Phenonenex Luna | Qu Sifica

aﬂa IRAswinink we@ﬁuttmrmuﬁﬁeiasrﬂmctrtbe@bdwr ate: 14.5 m/mn

i n [0g0T ", S6BBls ORI G DA b EHIORTFY om0 pggss described

a‘t%tv%“eu[ R306] sepiiipe Uﬁﬁig &fveﬁ@d s@pilebardti®d HPEM a8FolB%:sD The sample
mn as a ﬁ%{e conpound: WV (acetonitrile/H20): 2max

coppEning H}Z 70FTF1@ W:{SZdlé%}bYeéltlQ apieniIVRAsH BRCERIFALIGR Of A& mg/ml, and
S(ﬁ?]}ﬁp \ivas\r/lvoac%g Sp aﬁ ﬁ(?r#c‘ﬁ%)é%mlg og {i:] {Ilr@%/s%%s?ﬁtrﬁ@ 1%. b%‘ES gﬁgén%}rc'contammg

Ef@se W PBId1835uppdiz. 282 s()Mbh'l) gradiOdt indleNa) . linkexdyrplom 73S, acetonitrile
Cat al t|c drogenation of Conmpound, of Forpula 1]-18
/8P YRy 7ter % acsfo OngEHOIEH 43 S ) o™ 19 B g ralin. The solvent

%&B\ﬁ%aé \f;\;] tlgg‘g) é\% aﬁg)j%e'hfeor 381%?1{(%1\'55&%%&5@ ﬂe&ﬁgﬂ% 33 tlie starting
satggnt arixkuee. Compound I1-26 eluted at 17.5 minutes while compound I1-24C eluted at 19
minutes under these conditions.

[0331] Crystalline II-26 was obtained using a vapor diffusion method. Compound
1126 (15 mg) was dissolved in 100 pl of acetone in a 1.5 ml v-bottom HPLC vial. This vial
was then placed inside a larger sealed vessel containing 1 ml of pentane. Crystals suitable for
X-ray crystallography experiments were observed along the sides and bottom of the inner vial
after 48 hours of incubation at 4 °C. Crystallography data was collected on a Bruker SMART
APEX CCD X-ray diffractometer (F(000)= 2656, Mog,, radiation, A=0.71073 R, u=0.264
mm’', T=100K ) at the UCSD Crystallography Lab and the refinement method used was full-
matrix least-squares on . Crystal data NPI-2065: C;5HpoCINO4s, MW=313.77, tetragonal,

space group P4(1)2(1)2, a= b=11.4901(3) A , c= 46.444(2) A, a=PB=y=90°, vol=6131.6(3) &,
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magnetic stirrer bar. The reaction m xture was stirred
i n hydrogen atnosphere at room tenperature for about
wa2o0koenss? The reaction mxture was filtered tPCDU§IVOR044091
0.2 mCelman Acrodisc to renove the catal yst. The
sol vent was evaporated off fromfiltrate to yield the
conpound of Formula 11-4 as a white powder which was
further purified by normal phase HPLC using the
followi ng conditions: Colum: Phenonenex Luna 10u
7814, iR~ oUBNEh ONFystA BiZe 30 D, 12 50000 Budtt, @waki@t €:7504.00°, 35367
m/mn Detection: ELSD Sol vent: 5% to 80% Et QAc/ Hex
reflgetiony callerteds §02 o inopswdent@aieciipnsl (Rinth04&Mena Rrindicgs (1>20(0):

100% Et OAC_+ 2 060809 PCT/ US2005/ 044091
R{_&%F’%Fpooﬁg’ ‘\é&tgﬁ ila 11-4 eluted at 16.5 mn as
a pups3zionpausder tNepaeeOIY firdrh TE20120kerdiphaseRberbSdhethod was

nm FIG 14 d%pi cts the NWMR spectrum of the conpound . |
ergploygeh r pample {6024 mgy conpongdothragpopgdy s disgolyaddn|agsionitrile to a

SRR Rl FARSHOR B g FA B Ap e o e

Cresnl, us icanX tassm IPEpérrinjeetiony Adaikecruss @ivdat sisteadoffX¥P4 acetonitrile/
conpounds_11-2, 11-3, and 11-4. Conpound 11-2: HRMNS

6%"%9}/?’(’& Al govg fge ﬁdﬁ% H}m ’WaAdlé?q:@ sepgrage ﬁ%rm)ounds 1I-28 and II-20,

wiitR HANPAGLy 15000 0lNhinkies3 respdNBel G EShetidHs ZogBiide’ O8mpounds of
[ MtH +, Acalc 0.3 ppm C15H24NO4. Conpound 11-4: HRI\PB

InfeESH W erenim el 2ad ofavkd-inder radwded pr@sute ppiepm t@nperature on a rotary

oSBT G RR s tomor

739 ho R0 YRkt & lehobBaddtionBEingmnitibesi zed from
conpound of Forrmula 11-16 by epoxidation wi th nCPBA.
[ 0360P38onpSeimaledfeererpied] fior 1thg eorenayativeg nomagphasapllBYC method

odfingt SSPL AR o RPN, ERIERL) e A0S g A% o
w(th.146%H10lAe)to ainave nd@natipoplipeiy@nizes.c aci d (r nCPBA)
and a magnetjic stir bar. The reaction m

Stir 0adiar - COBROVRPEr HEUIB I, - ANOURCATIHIAHEO) Fnes 225(sh) mm

LEE XL I 1004t 441y POREBEHonNto a 20 cc silica flash
col unn and el ut gm)f% 1% m)' of CH2C12, 75 m of 1:1

et hy[0335] Compound of Formula II-20: UV (Acetonitrile/ HyO) Amax 225(sh) nm.
Low Res. Mass: m/z 266 (M+H); HRMS (ESI), m/z 266.1396 (M+H), Acaie= 1.2 ppm. FIG. 7

depicts the 1H NMR spectrum of a compound having the structure of Formula II-20.

[0336] Compound of Formula I-24C: UV (Acetonitrile/ HyO) Amax 225(sh) nm.
Low Res. Mass: m/z 328 (M+H), 350 (M+Na); HRMS (ESI), m/z 328.1309 (M+H), Acate= -
2.0 ppm, C;6H23NO4Cl1.  FIG. 8 depicts the 1H NMR spectrum of a compound having the
structure of Formula II-24C.

[0337] Compound of Formula 1I-26: UV (Acetonitrile/ HyO) Amax 225(sh) nm;
HRMS (ESD), m/z 314.1158 (M+H), Aca= -0.4 ppm, C;sHz1NO4CI; FIG. 51 depicts the 'H
NMR spectrum of a compound having the structure of Formula I1I-26 in DMSO-ds. FIG. 52
depicts the computer-generated ORTEP plot of the compound of Formula II-26.

-97-



acet ate/ hexane and finally with 40 ml of 100% et hyl

acetate. The 1:1 ethyl acetate/hexane fractions yield
w@200606080€ of di astereoners of epoxyderivati veBCT/US2005/044091

Forrmula I1-5A and I1-5B, which were separated by

nor mal phase HPLC using the foll ow ng conditions:

Col uim Phenonenex Luna | Qu Silica D nensions 25 cm x

2.2 mmID Flowrate 14.5 m/mn Detection ELSD

Sol vent 25%to 80% Et OAc/ Hex over 19 min, 80 to 100%

Et CA3B8 1 Obfpoudd 8NFOMMANIAR: 10§% AetM@ritel BEOYR,.x 225(sh) nm;

2006/ 060809 PCT/ US2005/ 044091 [0362] Conpound Fornul a |
HRM S AES Iverj 6126018881 M- Fandcal=t - 58 ppmi, GosHpNQdu il 24 demers the H

Nl ST DR g O

silica flash colum to renpve traces of chl orobenzoic

acid reagent. Chemical Structuress: HH HHHH HOH
3By Rurification of Conmquiiof Fpryujla I O N O N O O nCPBA O O +

OO0 Cl2 \H,= - ol
0,0 (L2 sl T 8, 98 e s
tol probds thel ft¢rAd etalei dxitdatte(1 6B QY), etimiched 215 Costppumdnl- 160and containing

Res. MNasS; . .
Compound of Formula I-7. The crude extract was dissolved to a concentration of 107 mg/ml

in acetone and loaded directly onto the cartridge. The following solvent step gradient was
then run through the cartridge at a flow rate between 235 ml/min and 250 ml/min

1. 10% EtOAc in n-Heptane (3.2 L)

2. 25% EtOAc in n-Heptane (16 L)

3. 30% EtOAc in n-Heptane (5.4 L)

[0340] Fractions enriched in Compound II-16 were pooled and concentrated by
rotavapor until ~ 5% of the total pooled volume of solvent remained. The solvent was
removed, leaving behind the white solid.

[0341] A crystallization was then performed on the solid by dissolving the sample
(4.56 g) in 1:1 acetone:n-heptane (910 ml). The solvent was slowly evaporated using a rotary
evaporator until the solvent was reduced to about 43% of its original volume. The solution
(supernatant) was removed and concentrated (598 mg).

[0342] The supernatant was dissolved in acetone (80 mg/ml). Aliquots (500 ul)
of this solution were injected onto a normal-phase HPLC column using the conditions
described above for normal phase purification of Compounds II-16, II-24C, II-26 and II-28.
Compound of Formula I-7 eluted at 7.5 minutes as a pure compound.

[0343] Compound of Formula I-7 (FIG. 58): UV (Acetonitrile/ HyO) Amax 225(sh)
nm. Low Res. Mass: m/z 298 (M+H), 320 (M+Na),
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mz 330 (MtH), 352 (M+Na); HRMS (ESI), nfz 330.1099
[ MkH] +, dcalc= -2.9 ppm C15H21INGG0. FIGS. 16-17,

w0 e®peets)vel y depict the 1H NVR spectrum of FoPemiUs2005/044091
I1-5A and the nmass spectrum of Fornula I1-5A. [0364]
Formul a 11-513: W (Acetonitrile/ H20) ?max 225 (sh) nm
Low Res. Mass: mz 330 (MtH), 352 (M+Na); HRMS (ESI),
m z 330.1105 [ M+H] +, L\calc= -0.9 ppm C sH21NOGCI.
FIGS. 18-19, respectively depict the 1H NVMR spectrum
of 11-5B and the mass spextanpip# |1-5B. -106 WO

%EEGI 060809 P%/t U82005/ 0440 Q/él 9FE112<QA)U§HIE| ;\9;5 ?2&1;% ﬁh&m

Sy nt E OfStrgin%Nﬁ@’M wad %8@§ ik £ QQMIQIaLﬁ/co%}auﬁlg 863 ml of the first

be synt hesi zed by Sharpl ess di hydroxylation
va&tatg'emdmm -cansisting §f3the ADlavirg @ef ditea of rdsteinieed fwateryglucose, 4 g;

| %%2%&%@@9% R it e BACHAT 61 el st oG rqvarium

S?ﬁexﬁs; Héf f}rsﬂi&%@@(ﬂ%&g&xﬂas ikRER3d aK3&eéddd) G.for 3 days on a rotary
'S -
skeley @ﬂ’r’%ﬁmgrﬂ“f é%% ayphiFive miofriby figrisesd alarcwimigpetaipd jpto 2 500-ml

f%&?éon?agl il fl%as eAtﬁilr Is€ nd Sg%ltaftﬁ@ bR cmﬂ%‘uﬁ%@f t?@ $O1FS ng per liter

epoxy conpounds (Formnu
oH—d’éAnﬁBdﬂ wakerb B)archy\,h ) @'J ymy cagadlj #fgr@ptont,02 tghderriof Sulfate 40 mg;

products obtai ned in Sharpless dih i on

BTt bRrOe QO aH SEIPA Ao BTG RPGRgiyll & The second
s POLRSreNA P i 2 Batbh Rt §8'°Cr Ry QdysQﬂ Dotk MRAR @perhlind Gt 250 rpm.
[1-17 and 11-18 [0366] Any of t'he conpounds of

A@@rmmatelym to136gram10f1s7erdmdmbmﬂli@X¢\é?r7 besinwers added tonile second seed
c]% ar?:rhl gg %011 S?eg%ﬂg'é% vst/ar%ﬁurﬁ ieLd cuﬁat% gat?ég"c %orrgjge%)g %n% rotary shaker
ofbia Rt Medo irpm! Tkt @nef thwedcend Sd&d&uft@ﬂd Fchs bﬁlictllafedflhﬁsd(SOO-ml flask
to which is added AD m x-a or and a magnetjc stir

opRipinimEHQ0 el aftheotecond vRsFE @adlw Sihei i e culgurg, e incubated at
288C f; (?‘qu@a?/%ﬁ%c\rg{agr@ltaﬁér op-el_llaﬁné)é‘[rZEy q‘?x}n.as %&9&@1 ned 3b§{am of sterile

usua kup and purification chronatograp y
AﬁnbdrEhO(AIFWeresmrwcaewddsd tr éhe dbind iseqviechltoye. NWR third seed culture was

oL SBSODY, AN 855, R EOTELL L AN DL TELIE e o
ik Hﬁ)fu%ﬁé 1nH<:1Qated @t a 500-ml flask containing 100 ml of the second vegetative
medium. The fourth seed culture was incubated at 28°C for 1 day on a rotary shaker
operating at 250 rpm. Approximately 2 to 3 gram of sterile Amberlite XAD-7 resin were
added to the fourth seed culture. The fourth seed culture was further incubated at 28°C for 1
day on a rotary shaker operating at 250 rpm. Five ml each of the fourth seed culture was
inoculated into ten 500-ml flasks containing 100 ml of the second vegetative medium. The
fifth seed cultures were incubated at 28°C for 1 day on a rotary shaker operating at 250 rpm.
Approximately 2 to 3 grams of sterile Amberlite XAD-7 resin were added to the fifth seed
cultures. The fifth seed cultures were further incubated at 28°C for 3 days on a rotary shaker
operating at 250 rpm. Four ml each of the fifth seed culture was inoculated into one hundred
and fifty 500-ml flasks containing 100 ml of the production medium having the same

composition as the second vegetative medium. Approximately 2 to 3 grams of sterile
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NO ::::: 14+ oro lation Hun,.. O OHM C Cd C

Starting Conpound Formula 1V-2 Fornula 11-5 -107 WO
wWQ2@6HBB09 PCT/ US2005/ 044091 Nucl eophi li ¢ rPemUS2005/044091

openi ng of epoxy conpounds (11-5): [0367] The epoxy

ring i s opened with various nucl eophiles |ike NaCN,

NaN3, NaOAc, HBr, HCl, etc. to creat various

substituents on the cycl ohexane ring, including a

hydr oxyl substituent. Exanples: HH HHR6 \0"" OH H

ABhKrIRé XA DH kit veop hisd) iadﬂeﬂitﬁl gheopredudiign Nukturb. CDhN@f:B\sluOfion cultures
NaN3 O OHIm~"' R7: CNor N3 if R6 is
w1282 mexpeis REBIG o 44 OB Fofey THkel OPPISESY S0 @ VITE cultre broth

Vx[aggiﬁéled-rtlﬂ?ou%ﬂ%&se cl&f?%‘ qgco%lt theHnb L@t RED -] @he resin was

extracted w1th 2 tlmes 3 hters ethyl acetate followed by 1 time 1 liter ethyl acetate. The
combined extracts were dried in vacuo. The dried extract, containing 0.42 g of the compound
Formula II-17 and 0.16 gram the compound of Formula II-18, was then processed for the

recovery of the compounds.

EXAMPLE 5
PURIFICATION OF COMPOUNDS OF FORMULA 1I-17, II-18 AND II-27
[0345] The pure compounds of Formula II-17 and II-18 were obtained by

reversed-phase HPLC as described below:

Column ACE 5 C18-HL

Dimensions 15cm X 21 mm ID

Flow rate 14.5 ml/min

Detection 214 nm

Solvent Gradient of 35% Acetonitrile/65%
H,O to 90% Acetonitrile/10% H,O
over 15 min

[0346] Crude extract (100 mg) was dissolved in 15 ml of acetonitrile. Aliquots
(900 ul) of this solution were injected onto a reversed-phase HPLC column using the
conditions described above. Compounds of Formulae II-17 and II-18 eluted at 7.5 and 9
minutes, respectively. Fractions containing the pure compounds were first concentrated
using nitrogen to remove organic solvent. The remaining solution was then frozen and
lyophilized to dryness.

[0347] An alternative purification method for Compound II-17 and II-18 was
developed for larger scale purification and involved fractionation of the crude extract on a
normal phase VLC column. Under these conditions, sufficient amounts of several minor

metabolites were identified, including compound II-27. The crude extract (2.4 g) was
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OHOH- O N H=ONHIJI O OO OHM- H C d
FORMULA 11-5 FORMULA IV-3 -108 WO 2006/ 060809
wWERODLSBODS5/ 044091 [ 0369] Compound of For nul aPCT/AUSM05/044091

(3.3 ng) was dissolved in acetonitrile (0.5 nm) inal

dramvial to which was added 5% HO (500 ul) and a

magnetic stir bar. The reaction mxture was stirred

at roomtenperature for about an hour. The reaction

was nonitored by mass spectronetry. The reaction

digsalivett B wasndi(T@adl) shdi thiseehridn @dsdibsd@ltio piias gel HPLC) bodrying in

obtai n conmpound of Fornula IV-3C as a _pure ¢onpqund

V@FUon b 2dsnyosRsTRAe gxirack s 194sedor amarTa pR&SCEE] ldr celpyan (250 cc
[ : -

B e O R 2 e Y B LB, Eghed with a step

grpdixotic ehhexahe 2 B0 Ao, i808ssEigGAchdHpsrceniage dfhexarienp s§Ps tod 5% (100 ml

00% Et inh1lmn then 5 nj t .100% Et OA¢, at_ a 0
SPIVER HEb oot heamaionty hnmeouh Hr Rrst T B 004 Rl ¢ 497 Ei0AC
walR vMIE ithd GRAJIR oPtaERRRd ICOTRRIINOhe OV MMxand W58% ethyl acetate

eluted at about 18 mn (2.2 ng). Conpound of Fornula

wagh.3 d7inal\sepaneieanopi the corepaypdy was schigwed)ushg C BBSNBLCrdhromatography

RIS N T —
3BABACNG / ((BYGH220) Ulider Siesr eaclitéomss togpahd tIRe7 edwapatund minutes,

CEBRSETST GULEF Folt THIEHES, BEt OhEAMBIT g iled 4 395 minutes, and
cﬁﬁg&érﬁ'\@@g dfitdd4tGs. 2dihufel! ThERESufehg shinplel Wake'drie@h HRub using no

heat to remove the aqueous solvent mixture. The spectroscopic data for these samples of

compound II-16 and compound II-18 were found to be identical with those of samples
prepared from earlier purification methods. The sample of compound II-18 was found to
contain 8% of the lactone hydrolysis product and was further purified by washing through a
normal phase silica plug (1 cm diameter by 2 cm height) and eluting using a solvent mixture
of 20% EtOAc / 80% Hexanes (25 ml). The resulting sample was found to contain pure
compound II-18.

[0348] The fractions containing compound II-27 described above were further
purified using normal phase semipreparative HPLC (Phenomenex Luna Si 10 p, 100 A; 250
x 10 mm id) using a solvent gradient increasing from 100% hexane to 100% EtOAc over 20
minutes with a flowrate of 4 ml/min. Compound II-27 eluted as a pure compound after 11.5
minutes (0.8 mg, 0.03% isolated yield from dried extract weight).

[0349] Compound of Formula II-17: UV (Acetonitrile/ HyO) Amax 225(sh) nm.
High Res. Mass (APCI): m/z 280.156 (M+H), Acaic=2.2 ppm, C15sH22NO4, FIG. 49 depicts the
'H NMR spectrum of a compound having the structure of Formula II-17.

[0350] Compound of Formula II-18: UV (Acetonitrile/ HoO) Amax 225(sh) nm.
High Res. Mass (APCI): m/z 358.065 (M+H), A= -1.9 ppm, Ci5H21NO4Br. FIG. 50
depicts the 'H NMR spectrum of a compound having the structure of Formula II-18.
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NH1 O OO OHIn" Hin d 4 11-5A1V-3C

[0370] Reductive ring opening of epoxides (11-5): The
w@oovpoensad of Fornula is treated with netal hyder@TEs2005/044091

| i ke BH3- THF conpl ex to nmake conpound of Fornula |V-4.

-109 WO 2006/ 060809 PCT/ US2005/044091 H HHO H\~~

OH OHHO BH3-THF O i=uilo0 H111~ cl cl FORMILA

11-5 FORMULA | V-4 EXAMPLE 10 SYNTHESI S OF THE

COVPOUNDS OF FORMULAE 11-13C AND 11-8C [0371] Conpound

of Fo[marm]a 1 Coltpo (:R0I-19) wweA@Ht@ﬁ@lhe/ﬁd))l A%@xg nk MS (HR-ESI),
scintillation vial (2om whi ¢

ﬁés@owaﬁ (M+Bé Aot dane (CLdRaNg)); aﬁﬁﬁﬂ\éR (ﬂams@ il sa¢ FIG 53.
bar were added. The reaction m xture was stirred at
roomtenperature for about 2 hours. The progress of
the reaction was nonitoredeXyMIE ¢ Hex: Et OAc, 6:4) and

S orvent PoEpka o éﬁ@@é@ﬁoﬁ%'@%&%ﬁxﬁﬁww Fri6
siliqessgel , AP Jﬁé‘i o‘P'&oBﬁ%Qu&i‘ of PGS Birh! g(%‘o fhas gas added to an

col um and elute fractions usin
%?Pto%ﬁ%iﬁtéWprﬂ@dlﬁmOﬂdld.@(t H 210086 niDhandf thacésultingemint@d stirred for 6

cﬂy& hTI:[J’ séohﬁ{o%&as tﬂen'_ﬁ%%rede through a 0.45 micron syringe filter and injected directly
on a normal phase silica HPLC column (Phenomenex Luna 10u Silica, 25 cm x 21.2 mm) in
0.95 ml aliquots. The HPLC conditions for the separation of compound formula II-19 from
unreacted II-16 employed an isocratic HPLC method consisting of 24% ethyl acetate and
76% hexane, in which the majority of compound II-19 eluted 2.5 minutes before compound
I-16. Equivalent fractions from each of 10 injections were pooled to yield 35 mg compound
1I-19. Compound 1I-19: UV (Acetonitrile/H,0) 225 (sh), 255 (sh) nm; ESMS, m/z 406.0
(M+H); HRMS (ESI), m/z 406.0513 [M+H]*, Acye= 0.5 ppm, CisHyNO,I; 'H NMR in
DMSO-ds (see FIG. 9).

O 0
Nal
Acetone |
H“\\\u' H H\““ E::
II-16 I1-19
Cl 1
EXAMPLE 7

SYNTHESIS OF THE COMPOUNDS OF FORMULAE II-2, II-3, AND II-4
[0353] Compounds of Formulae II-2, II-3 and II-4 can be synthesized from
compounds of Formulae I1-16, II-17 and II-18, respectively, by catalytic hydrogenation.
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contained a mxture of rotaners of Fornula 11-13Cin a
ratio of 1.5:8.5. The mxture was further purified by
woerrmbosphase HPLC using the Phenonenex Luna 1BCI/B851008@44091
colum (25 cmx 21.2 mmID) with a solvent gradient
of 25%to 80% Et OAc/ Hex over 19 min, 80 to 100% Et OAc
over 1 mn, holding at 100% EtQAc for 5 mn, at a flow
rate of 14.5 m/mn. An ELSD was used to nonitor the
purification process. Conmpound of Fornula I1-13C
Bkupley Dagictlod F Sgmiles]3. 2 mins as a m xture of rotaners
with inaratjo of 1.5:8.5 (7 ng). Formula Il- 13C. W
(Acet oni trg 0) Xmax 226 (sh) & 300 (sh) nm ESMS,
(M:Na) +; HRMS ( mz 312.1017
m C15H 9NO04C1; I HDMSO- d6
b)@ 2006/ 060809 P g N 3/ (091

(see FIG 22
[03721 The rotgneE
was di ssol ved N
vial (20
10% (w w) Pd/
The reacti Qhwf
at nospher e at
reaction m xt

Ty
><
—
c
=
D
o
ey
T
.o
=
QD
zT
(IR
"W
Y
—
.b
33

(1 M) in a sci
a ctaP{tie a
magnmetTc St r 1
tare was stAw®ird in g,y rogen

oord t enperature for aboutf 15 Bours. The
e was filtered through 0.2 m Cel man
Acrodi sc to renbve the catal yst. The sol vent was
evaporated fro the filtrate to yield coppound of
Formula 11-8C & a colorless gum which was further
purified yghpreral phase HPLC using a Phenorrenex Luna
IQu Silicamewtram (25 cm x 21.2 mnID) \ﬁ‘lﬁl‘] a sol vent
gradi ent ofl-BB6BsHro 80% Et OAc/ Hex over r}l.ﬁ H¥gR, 80 to
100% Et OAc over 1 mn, holding at 100% Et OAc for 5
mn, at a flowrate of 14.5 m/mn. An ELSD was used

to nonitor the purification process. Conpound of
X ARG :A!.o*. ic(Hydsagenaiontod omponryd of HermulaJI-16 pur e

S e A HTT D LASHRy PR g

s¢ibdBlation vl (30 l) ldﬁfh[cMhbﬂs-laddédiﬂﬁ 13)"/8(VWW)1PdE15H2ﬂn|gDﬂrﬂ]a magnetic
1HN|\/R]TD|\/BO-d6 See FIG, 23) @glig =OH
sirer bay NITRE E52e)i Phmestyse eps SET @ 23 omrqtlinﬂsg]qpm at room temperature

&8s H@R8rsHl Bhe' readtion mixture was filtered through a 3 cc silica column and

..4

washed with acetone. The filtrate was filtered again through 0.2 pm Gelman Acrodisc to
remove any traces of catalyst. The solvent was evaporated off from filtrate under reduced
pressure to yield the compound of Formula II-2 as a pure white powder: UV
(acetonitrile/Hy0): Amax 225 (sh) nm. FIG. 10 depicts the NMR spectrum of the compound of
Formula II-2 in DMSO-d6. FIG. 11 depicts the low resolution mass spectrum of the
compound of Formula II-2: m/z 316 (M+H), 338 (M+Na).

Example 7B: Catalytic Hydrogenation of Compound of Formula I1-17

[0355] Compound of Formula II-17 (5 mg) was dissolved in acetone (3 mL) in a
scintillation vial (20 mlL) to which was added the 10% (w/w) Pd/C (about 1mg) and a
magnetic stirrer bar. The reaction mixture was stirred in a hydrogen atmosphere at room

temperature for about 15 hours. The reaction mixture was filtered through a 0.2 pm Gelman
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Cl C C 11-16 11-13C 11-8C EXAMPLE 11 SYNTHESI S OF
THE COVPOUND OF FORMULA 11-25 FROM I 1-13C [0373] The
WO ox0an0en809 xt ure of Fornmula 11-13C (5 ng) was POBESI008044091
in dinmethoxy ethane (nonoglyne; 1.5 m) in a
scintillation vial (20 m) to which water (151 (1%
of the final solution concentration)) and a magnetic
stir bar were added. The above solution was cooled to
-78C on a dry ice-acetone bath, and a sodi um
AbRdRb Y6 réHevesak Uhhgt. TR ol Gfas Nadpdfatédofd. fﬁonmﬁltca&e to yield the
rmnogl yms (created to allow for slow addition

))
cotmRbd ! FRmyie 150 06 2080 DOWEEF ISsipes BUEGEH by nommal phase HPLC
tion mxture was stirred at -78C
u?%@ﬁg%ﬂgﬁ%%lgé[@@nldﬁﬁo? gs The reaction m xture was
acidified using 2 m of 4% HC solution in water and

extracted with CH2Cl2. The or | ayer was

eva cﬁ%ﬁ“@d to yiel é;]ﬂﬁ?%?ﬂeé%f‘gi@'}égfﬁnd of formul ae

11- A5indioddt- 16 i ps5anPx 3108.noamnBti 0 as a white solid,

whi ch was further purified by normal phase HPLC using

a Mewostenex Luna IH@unbmin ca col um (25 cm x 21.2 mm

I D) nobi | e ph pas 24% Et CAc/ 76% Hexane, which
]%etfcglolnsocr ati c%ﬁ“or 19 mn, followed by a |inear

ar adscﬁrmnt of  24% t 3% DBt DA oNer fot 19i ifjn, &0ctohi®D® BIOAc in 1
100% Et OAc for 3 min; the flowrate was 25 m/mn. An

ELSD was used to no#ftiBen ¢ gan gutd0% B4 %n process.

Compegsg of duaf daof‘l-laoﬁﬁlla fik éufg@)at@i?tnﬁq Al ﬂ\ﬂ‘e%l ound: UV
mn as a pure conpound. Conpound of Fornula 11-2 LR/
(dc&omitrdlnit,On) mdi—]&@)(s}ﬂ%l (B). 1arppiESHS, NMIR/ spe&ﬂm;n ()Mhb&c-lmpound of

it YA el R v, L, B 52 o 0

c&{h)ound 9t Fornfuld 13 m/i‘h@'(l\h‘# |3|0@(M+}Q\9 N 0 NaBH4, -78C
0 Monogl yne/ 1% wat er i

Example 7C: Catalytic Hydrogenation of Compound of Formula II-18

[0357] 3.2 mg of compound of Formula II-18 was dissolved in acetone (3 mL) in
a scintillation vial (20 mL) to which was added the 10% (w/w) Pd/C (about 1 mg) and a
magnetic stirrer bar. The reaction mixture was stirred in hydrogen atmosphere at room
temperature for about 15 hours. The reaction mixture was filtered through a 0.2 pm Gelman
Acrodisc to remove the catalyst. The solvent was evaporated off from filtrate to yield the
compound of Formula II-4 as a white powder which was further purified by normal phase

HPLC using the following conditions:

Column: Phenomenex Luna 10u Silica
Dimensions: 25cm x21.2 mm ID

Flow rate: 14.5 ml/min

Detection: ELSD

Solvent: 5% to 80% EtOAc/Hex for 19 min, 80 to 100% EtOAc in 1
min, then 4 min at 100% EtOAc
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[1-13C 11-25 (95% EXAMPLE 12 SYNTHESI S OF THE
COVPOUNDS OF FORMULAE [1-31, 11-32 AND 11-49 FROM I I -
WA 3@p/06080» COVPOUNDS OF FORMULAE |1-33, 11-34, PCFBS200M4091
11-36 FROM 11-31 AND 11-32 [0374] A rotamer mxture
of the Conmpound of Formula I1-13C (20 ng) was
di ssolved in acetone (4 m) in a scintillation vial
(20 M) to which a catalytic amount (3 ng) of 10%
(W w) Pd/C and a magnetic stir bar were added. The
r eacfosog) Guﬂﬁﬁ@f Bdrinuled-4adluted (1P S\NHiR QOG/ @%&Q@ound uv
PCT/ 82005/ 044 room tenperature for about
(ah@igmﬁlle/ﬂa@) r7eazci’t2i5 éarh)mrxtlﬂﬁe 1$depigts thed¥ MR SPﬁ?tEHHI@hf the porppound of
c eV
F%u L{) a pg} o) e%’gfdr olrﬁ qul ?e logﬁ;e@&l)ﬁﬁ d aég?n O)f;ﬁlu éao%pound of
F&inuid Astt ﬁf/P@d)‘(B@MJrI@)‘ 38WCMeNy) derl vat i ves of For mJI ae
11-31 and 11-32 and a m nor co u
whi cH358r e %%ﬁé@lﬁ?lédmsl}/ rF%\Lléwge@aﬁﬁh%g@%@ G%tia ﬁ@ﬂf%&@tamed for

céﬁ'p é&&sg ICZO:\IP%&& i Sg@nﬁﬁ%%met g%¥¥‘1(F§I) a;g%ga'rlmﬁés [M+H] Acale=

-375)pp1@ @%@P{@N@ﬂor@drﬂpduﬁd aswr }H{Mﬁmﬁsnommm ]37()6 m&%] Acale= 0.3
Acetonitrile for 4 mn,

piFR/ i sHaNOli Gerepandal- 44 e&IBMSoGES\Da@/@éé%OW %ﬁﬁl ofcakTie3-4 PP,
C 1|I\f1(5 tion process. Conpound I1-31 (2 ng), 11-32 (2

E‘%& 11-49 (0.2 ng) eluted at 10.6, 10.8 and 11.54

mn, respectively, as pure conpounds. 11-31: W

(Acet onitrilel H20) 2max 2%9(@1@[&/&1 ESMS mz 328.1
(M+H) + & 350. 0 (M+Na) +. (Acetonitrile/ H20) 2
max 280\1§{PsI8OF TIESVRMPOUATRZEF FORMIbA AFST-3AMMD 11-5B
(MtNa) +. 11-49: WV (Acetonitrilel/ H20) Xmax 250 (sh)

and [0380] nmCoEanBdsmif f ogpeladl-§ Many Forngda 115K mapHpec)ynthgsized from

348. 0 Na 5 an alte ne met hod,

Wgﬂ%%@ #‘ﬁﬂl%%if QXI %tao lll‘ﬁlt}hlgb\ﬁ/\lgre separat ed by

nor NE36Phas €opbtnd! st MYrihRNITENES! bk a0 BDBble) @as dissolved in
col umm (125 cmx 21.2 mmID) with_ a solvent Vtgﬂhadl ent

mgthylepgghlerideoGoorriexiariel & mAOf syl bodors Haskyg) firfyWat added 79 mg
((é%ﬁ%é‘hﬁ)tl ?%u Sr}xée chlgi 1Benzg¥ctaﬁlecf %MB' a%d%fmegg%eéc /o5, NFhe reaction

tor urifi‘cati on process.
nfiXx8&6vasl b‘eﬂkcbwommfemﬂwmenﬁon abalg 18f hduws. miTbe reédcti8d mixture was

pae b T RS S M Bt R 95 b8 11 e
a&'gtﬁéﬂl@)éme The ﬁnﬁlﬁaﬁf‘ith% M ¥E U@, GRYl Beetas] thd 1.8kt iaB@ate/hexane
4% HCl solution’in water and extracted with CH2C12.

fietepne ruefi ac miveyrerofcdinsteyeonaeta i reapsiderivatives| kprigle I1-5A and II-5B,
Wghc tvifjelrree %‘é’%; 1t n%%g él%e ﬁﬂ@p%@gbylf%lﬁr 1 rr%g:ond’i?‘t4 11-35

can separ a togr aphi c
met hods.

Column Phenomenex Luna 10u Silica

Dimensions 25cmx21.2mm ID

Flow rate 14.5 ml/min

Detection ELSD

Solvent 25% to 80% EtOAc/Hex over 19
min, 80 to 100% EtOAc in 1 min,
then 5 min at 100% EtOAc
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-113 WO 2006/ 060809 PCT/ US2005/044091 C\Z, HI O
Pd/ C, Acetone, AHOHOOHDP NNN=15 hours Op +
wWE2@6/MB09 Wt" Hein,,, HIt " C C C 1.1 MRCTUS200$/044091
Isomers at C-8 11-49 11-31 and 11-32 NaBH4 O to -10C
Monoglynme 14 min. HOS OHd H=0O N O Hw,~O0 d
I1-33,11-34, 11-35 and 11-36 EXAMPLE 13 SYNTHESI S OF
THE COVPOUND OF FORMULAE 11-21 FROM 11-19 [0377]
Acetone (7.5 m) was vigorously mxed with 5 N NaCOH (3
m) and the resulting mxture evaporated to a m ni num
vol u in vacuo. A sanple of 100 tl of this solution
vas HIX vi CARBRARIENE T rieior 1PEodist) 8uch ThE (minor product)

chaed ang1 6 hinflh ARd résB@ctiV[?_ﬁ/g ‘a'ér gfu@ %Rﬁ%’%s}g‘ﬁ%h ?Pll(;nrh%(l&nlg;ﬁ-SB was further

vortexed for 2 mnutes. actio
ahraveedogiemdied on a Beatsili@ RSOELDBOB0 erRSE/ HASRON 044K oic acid reagent.

Chemical Structures:

1I-5A (90%) 1I-5B (10%)

Structural Characterization

[0363] Formula II-5A: UV (Acetonitrile/Hy0) Amax 225 (sh) nm. Low Res. Mass:
m/z 330 (M+H), 352 (M+Na); HRMS (ESI), m/z 330.1099 [M+H]", Acate= -2.9 ppm,
CisH21NOsCL. FIGS. 16-17, respectively depict the 1H NMR spectrum of Formula II-5A and

the mass spectrum of Formula II-5A.

[0364] Formula II-5B: UV (Acetonitrile/H,0) Amax 225 (sh) nm. Low Res. Mass:
m/z 330 (M+H), 352 (M+Na); HRMS (ESY), m/z 330.1105 [M+H]", Acuc= -0.9 ppm,
C1sH21NOsCI. FIGS. 18-19, respectively depict the 1H NMR spectrum of II-5B and the mass
spectrum of II-5B.
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subjected to preparative C18 HPLC. Conditions for the

purification involved a |linear gradient if 10%
wW@e@boeisty i | e/ 90% water to 90% acetonitril e/ 1POF/WEL005/044091

over 17 mnutes using an Ace 5 C18 HPLC col um of

di mensions 22 nmmid by 150 nm | ength. Conpound of

Formula 11-21 eluted at 9.1 m nutes under these

conditions to yield 0.55 ng conmpound. Conpound of

Formula 11-21: UV (Acetonitrile/ H20) 225 (sh), ESMs5,

niz 296 1 (N%FD 1H NVR ERADNB® 96 (see FIG 25). H H

NN NOHOO OO HInc¢c HM'
| |S\iI§THESi810F W@Pﬂp@?&rﬂﬁé@w&mﬁ’ GAPaUND? éPND Iv-4

LGk Hardatil _b 378] A sanple of 60 ny
to a solution of conpound
of FME6S] a Diold Qar{ be 3y1m;¢smed Hyl\B@rp{léss ndibydaordlatioe using AD mix-a
m xture sonicated for 5 tes, though the sodi

anpsh Bip ASh BB PYFBEX eBFﬁi’Fé?aéF%ﬁs 208 Br(OED; A0y I&ﬁe(&)éa (DHQ)>-

ut qt u 0;445
PR PP PSRBT B MO 0% e ot
K@itgzl(@HQﬁsfforKgCtD@ puri Ki: B CNog InV(QDHQD)@-PIHiArIear [1,4-bis(9-O-
radient if 10% acetonitril e/ 90% wat er. 90%
diRpdosHRIGIR Ak 5% EPmASTt Ea%ff‘sﬁf% Adglrich: Pig] can also

(Icg-ﬁlﬂlféplz@d &9 N ase ﬂ&ﬁ%%ism%pg)gy mﬂlﬂ»cﬁimgé/ élﬂo'isxgum‘ﬂ[ -5A and II-5B)

ength. Under these conditions, conpound of Formnula
which IﬁaZy bt diffedengtto IEat3>fmrﬂ<i1IC€solttiun§d gl ghaplpsndjhypdrpgdaian in their

596|s | at ed cetonltrlle/FQO) 225 (sh),
st Eyaé%aébé/“ q%@ﬁ’?rﬂgh’fﬂiﬁﬁ%éﬁ . mz 3521762

[NHFU+ Acaic 0.6 ppm C18FQGNKB 1H NVR i n DVMBO- d6

(see FIG 26). -115 WO 2006/ 060809 PCT/ US2005/ 044091
Sharpless Ipihydroxylation of Compounds 1I-16, I-17 and TI-18

[0366] Any of the compounds of Formulae 1I-16, II-17 and II-18 can be used as

the starting compound. In the example below, compound of Formula II-16 is used. The
starting compound is dissolved in t-butanol/water in a round bottom flask to which is added
AD mix-a or B and a magnetic stir bar. The reaction is monitored by silica TLC as well as
mass spectrometer. The pure diols are obtained by usual workup and purification by flash
chromatography or HPLC. The structures are confirmed by NMR spectroscopy and mass
spectrometry. In this method both hydroxyl groups are on same side.

HO

Sharpless
.—>
Dihydroxylation
Ci cl Cl
Starting Compound Formula IV-2 Formula II-5
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OHOH HOHO NN=OO 0 sodiumO HU propionate

HI~~"" 11-19 11-22 O O EXAMPLE 15 SYNTHESI S OF THE
wWEORPOMRDY OF FORMULA 11-29 FROM 11-19 [0379] ArGHIR1085/044091

of NaN3 (80 ngy) was dissolved in DVSO (1 m) and

transferred to a vial containing Conpound 11-19 (6.2

ng) which was contam nated with approximately 10%

Compound 11-16. The solution was incubated at room

tenperature for 1 hr prior to purification on Cl18
NidRedph{1AGmeDpediflg blE epok9Qompoukd2@I-6m | D) using a sol vent

gradient of 10% acetonitrile/ 90% H2O to 90%

acet[836Tlr i | Ehel oA D EPPensd Rilthuyaous %Flﬁ@hflﬁq Like NaCN, NaNs,

' Vv dincluding a

N B AT 12 S ST RE R Yle BRloRualy i peluding
hynigoxya%ﬁ%mueﬂtd) A 2.4 ng portion of conmpound 11-29 vvas

further purified wusing additional C 18 HPLC
ExaRlffat ogr aphy (ACE 5 .i C 18-HL, 150 mm X 21 mm | D)
j of 35%

using an isocratic solvent gradient consi st
acetoni{rile / 65% H20. Under these condit}ons

congound™\L1-29 eluted after 20 m nutes, e SQ ound
11- after 21.5 ninutes. The r&sul t} Ry’ o
con 41 mg Conpound 11-29 was used for =z o
characteri ion_in biological assays. -116 MO N T

2006/ 06080F PCT/US20081:04a0d ring 4880F Conpgund,/11-

WV (Aceyonty e/ H2O) 225 (sh) ESMg»nz/ z° 1
In DVBO- d&{MsedNe-| G 55). H H G

Cl
| R7: CN or N3 if R6 is OH
c R6: CN or N3 if R7 is OH

Formula II-5 Formula I'V-1

[0368] The epoxy is opened with HCI to make Formula IV-3:

O

o} h4

H E O

B HCI
-
© Hine
IO el
Cl
Cl
FORMULA II-5 FORMULA IV-3
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NNN3 N ODMSOOO Huu ,.. _ H11-29 11-19 N3

EXAMPLE 16 SYNTHESI S OF THE COVPOUNDS OF FORMULAE
w(@1608/8608MD | | - 38 FROM 11-19 [0381] The conpouPdiBUSH005/044091

Fornmul ae 11-37 and 11-38 can be prepared fromthe

conpound of Formula 11-19 by cyano-de-hal ogenati on or

t hi ocyanat o- de- hal ogenati on, respectively. Conpound

11-19 can be treated with NaCN or KCN to obtain

conpound 11-37. Alternatively, Conpound 11-19 can be

tr eafogeh] Wi t DoMpSGN of FiHGN 1.6 A0t Rintg) conyplssoltted 1n a@Bonitrile (0.5

Synt hesi s of _the conpound ofoForn%!a Ii-38 from11-19: Th
miomep] drave vébiipotieh 8s pedetin’a HGL (P80 lorts srfaseetisg dar The

' : e reaction was

i S O S R TR
mpiiforéd hymassGpi@BxmatrypThe reastiontohixtuaerivae dit@tly igeq@@beynormal phase

LR b B PR WeCorgdd N a1 PO AL WA Ag opppork up The

HPRChQMbBionsThRdr8Rate SR fidhoidnUk €re 8 Foll 4041 C BRdnbategek Liina 10u Silica
vacuo to yield the coqgound I1-38. Conpound |1-38 was

cqump (2 emby2 hamira D) pidiresolpniceadienigoal Fh indfive FdQActiex over 19
O Sili ( - 0 ] t ‘
ol 594 3057l ot TR AL Py 5
Aa Hilsowwasatsed af mbditd the purifivationprockss.a€pmpouwhdtod Foonulad¥-3C eluted

used to nmonitor the purification pracess. aund
atjabog 1§ mim (Jygy me) 3 Asgrymosnd Pl Eprpudyy VAN (‘%)%B%EH%( H20) Amax 225

RUI: SRSl 8 WY AR ML BB
0V RA06/ HBASOLIPCH USR0S OMEOHs (HIGI BOHTh: HteB@hdcibiniy of the

00 H= H=H = ) _
compound of F?rmula IV-3C was determined based on coupling constants observed in the

cyclohexane ring in 1:1 C¢Ds/DMSO-ds (FIG. 21)

HCl

=
Ll
O

Huw

Hwe

[t

Cl

II-5A Iv-3C

[0370] Reductive ring opening of epoxides (II-5): The compound of Formula is
treated with metalhydrides like BH3;-THF complex to make compound of Formula IV-4.
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N NaCN N NaSCN, Et3N, acetone OO0 00 rt, 72h O
[TTum? Illuuc \Uua I'1-37 11-19 11-38 NC NCS EXAMPLE
WA Z00&¥H0BMESI S OF THE COVPOUND OF FORMULA 11- 39pEROB2005/044091

11-19 [0383] Thiols and thioethers of the Formul a

11-39 can be forned by dehal ogenation of the conmpound

of Formula 11-19. Thiols (R=H) can be forned by

treatment of Conmpound 11-19 with NaSH, for exanple,
whil e thioethers (R=al kyl) can be fornmed by treatnent

of Conpound 11-19 with salts of thiols, or

al ter vely, by treatnent with thlols t hensel vies by
runn the reaction in benzene in the %;
DBU HH OHOH HOHO NN RS

by oxi d4dti of t hi oet+ers—of—the—F®mil a 11- 3
i 1 ydrogen peroxi de or other oxindi" |ng
8 WD 2006/ 060809 PCT/ US2005/ 044091

HI

agent ﬁu\n

Cl
Cl

FORMULA II-5 FORMULA IV-4

EXAMPLE 10
SYNTHESIS OF THE COMPOUNDS OF FORMULAE II-13C AND II-8C

[0371] Compound of Formula II-16 (30 mg) was dissolved in CHxCl, (6 ml) in a
scintillation vial (20 ml) to which Dess-Martin Periodinane (122 mg) and a magnetic stir bar
were added. The reaction mixture was stirred at room temperature for about 2 hours. The
progress of the reaction was monitored by TLC (Hex:EtOAc, 6:4) and analytical HPLC.
From the reaction mixture, the solvent volume was reduced to one third, absorbed on silica
gel, poured on top of a 20 cc silica flash column and eluted in 20 ml fractions using a
gradient of Hexane/EtOAc from 10 to 100%. The fraction eluted with 30% EtOAc in Hexane
contained a mixture of rotamers of Formula II-13C in a ratio of 1.5:8.5. The mixture was
further purified by normal phase HPLC using the Phenomenex Luna 10u Silica column (25
cm x 21.2 mm ID) with a solvent gradient of 25% to 80% EtOAc/Hex over 19 min, 80 to
100% EtOAc over 1 min, holding at 100% EtOAc for 5 min, at a flow rate of 14.5 ml/min.
An ELSD was used to monitor the purification process. Compound of Formula II-13C eluted
at 13.0 and 13.2 mins as a mixture of rotamers with in a ratio of 1.5:8.5 (7 mg). Formula II-
13C: UV (Acetonitrile/Hy0) Amax 226 (sh) & 300 (sh) nm; ESMS, m/z 312 (M+H)", 334
(M+Na)"; HRMS (ESI), m/z 312.1017 [M+H]", Acuc= 4.5 ppm, C1sH1sNO4CI; 'H NMR
inDMSO-d; (see FIG. 22).
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OH HO NOO Huwun... I1-40 RODS EXAMPLE 19
SYNTHESI S OF THE COMPOUND OF FORMULA 11-41 FROM I1-21
WO 0B8H408The conpound of the Fornula 11-41 can BPET/US2005/044091
prepared by treatnment of the conpound of Formnul a
11-21 (or a protected derivative of 11-21, where the
C-5 alcohol or lactam NH are protected, for exanple)
with methyl sulfonyl chloride (mesyl chloride) in
pyridine, for exanple, or by treatnment with nesyl
chl ofizoy i N ThBgomesANGEre A Fofrhela Tyl B4 ee) wa@d’&blved in acetone
sul fonate esters can be simlarly prepared. -

(boden o8t batpeTIASIO M) 1o 2vgn2 catplpiqamguni§. mg) p|f tQ%q(w/w) Pd/C
arﬁ _a%%%&%§%@&g%eq§(@ed Hru T%EOE%IB(%%WEE?%;@O n a hydrogen

afRVPHEIND: @Fonk QRivhitrAufie] fo4 GOFROM hbuk9 TR fiebetddn mixture was filtered

through a 0.2 um Gelman Acrodisc to remove the catalyst. The solvent was evaporated from

the filtrate to yield compound of Formula [I-8C as a colorless gum which was further purified
by normal phase HPLC using a Phenomenex Luna 10u Silica column (25 cm x 21.2 mm ID)
with a solvent gradient of 25% to 80% EtOAc/Hex over 19 min, 80 to 100% EtOAc over 1
min, holding at 100% EtOAc for 5 min, at a flow rate of 14.5 ml/min. An ELSD was used to
monitor the purification process. Compound of Formula II-8C (1 mg) eluted at 13.5 min as a
pure compound. Formula [I-8C: UV (Acetonitrile/HyO) Amax 225 (sh) nm; ESMS, m/z 314
(M+H)", 336 (M+Na)*; HRMS (ESI), m/z 314.1149 [M+H]", Acae= 3.3 ppm, C1sH21NO4C,
"H NMR inDMSO-ds (See FIG. 23).

o}
7
o] 0 H E
Hy > O_‘/
)_ Pd/C
n Dess-Martin A - :
Hin Z Periodinane Hm H E
d cl Cl
II-16 1I-13C I-8C

EXAMPLE 11
SYNTHESIS OF THE COMPOUND OF FORMULA 1I-25 FROM II-13C
[0373] The rotamer mixture of Formula [-13C (5 mg) was dissolved in
dimethoxy ethane (monoglyme; 1.5 ml) in a scintillation vial (20 ml) to which water (15 ul
(1% of the final solution concentration)) and a magnetic stir bar were added. The above
solution was cooled to -78°C on a dry ice-acetone bath, and a sodium borohydride solution

(3.7 mg of NaBH; in 0.5 ml of monoglyme (created to allow for slow addition)) was added
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[0386] The al kene of the Fornula 11-46 can be prepared
by dehydroi odi nati on of the conpound of Formnul a

wa1608060807 by hydro- nesyl oxy elimnation of thBCT/US2005/044091
conpound of Fornula 11-41, for exanple, by treatnent
with base. -120 WD 2006/ 060809 PCT/ US2005/ 044091 GH H
HHOH (:HjOH HOHd H O Wak Base HN N N Wak Base O
OO0 OI1-1911-4611-41 | H3CRSO EXAMPLE 21
SYNTHESI S OF THE COVPOUND OF FORMULA |I1-42A [0387]
dyntisesite ehethor ahitae acisdsirrod aesTBCSpr hlonut ddanpiugs. tThe reaction

ST S P A A T S i v,
THY 99001 &k Has %@aﬂopﬁecﬁﬂo%@a@ nﬁf{tuFé’éﬂ’Uéh@oﬁﬂd 861invRS TLIeand 1-16

correspondlng borane, which can be converted to
it H2. 5007 ratiope radavh@ sbbd ovtiich wed furher muified by normaldags BPLC using a

he co und Ihe For a II o
PhSBRORna0e HerpliesoRrnlaner At et Heanps npesy was 24%
EbDA2/65%) IQ)@nQ witbiM was held 1Wcl‘dtlc fod 19 4fin, Bbllow&ObPB a IinedZAadient of

24’(}/3 to 100% EtOAc over 1 min, and held at 100% EtOAc for 3 min; the flow rate was 25
ml/min. An ELSD was used to monitor the purification process. Compound of formula II-25
(1.5 mg) eluted at 11.64 min as a pure compound. Compound of Formula II-25: UV
(Acetonitrile/H>O) Amax 225 (sh) nm; ESMS, m/z 314 (M+H)", 336 (M+Na)+; HRMS (ESI),
m/z 314.1154 [M+H]", A= -0.6 ppm, CsH21NO4Cl; 'H NMR in DMSO-ds (see FIG. 24).

O
NaBH,, -78°C
Monoglyme/1% water )2 (LU
Cl
I1-13C I1-25 (95%)
EXAMPLE 12

SYNTHESIS OF THE COMPOUNDS OF FORMULAE I1-31, II-32 AND II-49 FROM II-
13C; AND COMPOUNDS OF FORMULAE 1II-33, II-34, II-35 AND II-36 FROM II-31
| AND 1132
[0374] A rotamer mixture of the Compound of Formula II-13C (20 mg) was
dissolved in acetone (4 ml) in a scintillation vial (20 ml) to which a catalytic amount (3 mg)

of 10% (w/w) Pd/C and a magnetic stir bar were added. The reaction mixture was stirred at
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EXAMPLE 22 SYNTHESI S OF THE COVPOUND OF FORMULA 11-43A
[ 0345] The conpound of the Formula I1-43A can be
wpe@paswso by treatment of the conpound of ForPal/ES2005/044091
[1-19 with triphenyl phosphine to make a phosphorus
ylide, which can be treated with various al dehydes,
for exanple, glyoxylic acid nethyl ester, to nake
Formula 11-43A. CHHHHHH OHOH\ OH H'LOH N
N P113P OHC-CO2CH3 N OO0 0 O OHp,,,,. HO" 11-43A
rdoln §ednpgeRidre HofOEKAdB 15 hd @R, ViRe286i60 GOBMAS: was filtered through a 0.2 pm
PCT/ US2005/ 044091 EXAMPLE 23 SYNTHESI S OF THE
NIDIEF (EaRRRICADS ParlysERERF 1alvony yas saporaeh dfan gy filtrate to
. | W . :
y%[da&rh)ét&%éjg’% Fﬁd%’cﬁﬁé@%e_ 0@%2?105{9 d@l};lgd%VEg oPEG PRt fI-%rm Slélds II-32 (1:1)

w th gas for 30 m nutes.
afld @minascomeiontd Uy wibivhowerha sepeaatéd bis kevetrsed pharoHPLE haing Ace Su

urse o he reacti The vessel ed -78,,C., . .
iR FeRTwg shate g br 1 y e Ter i dER o PRich 50 i Setoniite
ol dBdhat 0 e opsh IR ctafidtilt 008 Pid heldidgtdt Q00 Acetonitrile for 4 min, at

methyllithiumin dry THE (5.0 m, 1.6 M_wth . i .
aiiayorgaistd mimgn A diefe ereh defectaorpousrd tr1meyitqrnthe pyrification

e T L

11.68 wlih | i8gpebiivdly e pst icompeunds. HA3: OV K celonitiile/MH@) Amax 250 (sh) nm;
reacti on was quenched by washing the THE sol ution

ESNSoug328- IoiMigH o & 310-9 €4+Yal- 1H2¢ Mol aekandfiledQ) Jom 250 (sh) nm;

SR D) S0 L, By PRI URLAR, RS9 an
330 hinE BSPISY @/ 326.0 (M+H)", 343.1 (M+H,0)" & 348.0 (M+Na)™,

[0375] In an alternate method, compounds I1-31, II-32 and II-49 were separated by
normal phase HPLC using Phenomenex Luna 10u Silica column (25 cm x 21.2 mm ID) with
a solvent gradient of 10% to 100% Hexane/EtOAc over 24 min, holding at 100% EtOAc for
3 min, at a flow rate of 14.5 ml/min. ELSD was used to monitor the purification process.

[0376] The ketone of the compounds of formula II-31 and II-32 can be reduced by
using sodium borohydride at 0 to -10°C in monoglyme solvent for about 14 minutes. The
reaction mixture can be acidified using 4% HCI solution in water and extracted with CH,Cl,.
The organic layer can be evaporated to yield the mixtures of compounds of formulae II-33, II-

34, I1-35 and II-36 which can be separated by chromatographic methods.
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washes were dried in vacuo and subjected to further
C18 HPLC purification in 2 injections (ACE 5g C18-HL,
waz@emnwnsd 21 mm | D) using an isocratic sol vent PQr/asioes044091
consi sting of 35%acetonitrile / 65% H20. Conpound
11-30 el uted under these conditions at 23.5 m nutes
and yielded 2.4 ng material (27% i sol ated yield) at
90.8% purity as neasured by analytical HPLC An
alternative normal phase purification nmethod can be
tli zed using Phenonenex Lupd&@~10 t Silica colunt
Xx 21.2 mmID) with a s gradi ent co
00% hexanes/ethyl acet af 0% hexanes

Nt & mpound 11- 30 elgf ed —Fhese | ONdg
at 1f. 5t m nype8YantePiterided 3.0 materi@l (41% H G O
i sol 8 &l d) als Q1% purity i red by N
i HPLC. [0389] Conp 0:juw + ©

{ ont+w0| e/ H20) 225 (sh), Esw
(ESl), mz 294.1696 [ MH ¥,

O N/(CH3)2CuLi NO THEOOO Hulfls" _HIlu,,..
[1-19 1 d-13 EXAVPLE 24 SYNTHESI § OF THE COVPOUND
FORMILAE 11-44 AND VI- 1A FROM I | -(16: [0390] The c
conpound of Fornula 11- 161(1%X‘r\g9f£g’“g?6t‘%ﬁol) was 1-49
dissolved in CH2C12 (9 m) i a8t Atillation vial
(20 M) to which triethylamne (40 I, 0.29 mmol),

met hyl - 3-mer capt o propi onate (thi|olpg250 |) and a
magnetic stir bar were added. Thegpisgeeti on m xture
was stirred at roomtenperature fafonsddgsd 4 hours. The
sol vent was evaporated fromthe|rqaghion mxture to
yield a m xture of conpounds of {ornulae 11-44 and

o]
T

HO 5

/ZI
©]

lllllnn-‘ il
O

Hu

cl
[1-33, 11-34, 11-35 and 11-36

EXAMPLE 13
SYNTHESIS OF THE COMPOUND OF FORMULAE II-21 FROM II-19
[0377] Acetone (7.5 ml) was vigorously mixed with 5 N NaOH (3 ml) and the
resulting mixture evaporated to a minimum volume in vacuo. A sample of 100 pl of this
solution was mixed with compound of Formula II-19 (6.2 mg) in acetone (1 ml) and the

resulting biphasic mixture vortexed for 2 minutes. The reaction solution was immediately
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VI-1A(19:1), which were separated by reversed phase
HPLC using Ace 5u C18 colum (150 mmx 22 mmID) with
w@2®oloesnt gradi ent of 35% to 90% H2Q Acet oni t PCT/BSIH0&044091
17 mn, 90 to 100% Acetonitrile overl mn, holding at
100% Acetonitrile for 1 mn, at a flowrate of 14.5
m/mn. Diode array detector was used to nonitor the
purification process. Conpounds I1-44 (20 ng) and
VI-1A (1 ng) eluted at 11.68 and 10.88 m n,
subRSRACH YRbirativs CQQFI@PE@ﬁDQUﬁlﬁﬁons ﬁ@ﬁbew&ﬁﬂ&.ﬂtroﬁ4tnvé]\/ed a linear
(Acetonitrilel HZO) 2max 240 (sh) nm_ ESVMS mz 4340
grequpﬂ)lf.l@% E;gr_u@ﬂ Q,ﬁ. afer t@@ﬁﬁ’cﬁ‘} pignigile( 1% Wter over 17 minutes using

ST kel W —

FcEﬁMdJSZI)IOEmMMQﬂI niihtitetHublidd tﬁ}sle Sidnitiohs (q yieH QA5 g -compound.

Et 3N, CHZCIZ NS + NO H t, 4h
Camppnd T ori TEEGUN (ASeioniiiSEHG) 285 (T 1Sy g 25 (VD '
NMR A D%@\/E@ge;}ﬁc}% DATI ON OF SECONDARY HYDROXYL GROUP

OF  FORMULAE 11-16, 11-17 AND 11-18 AND
REACTI ON W TH HYDROXY OR METHOXY AM NES:. [0391] Any of
t he conpoun of Formulae 11-16, 11-17 and 11-18 can
be used a starting conmpound. condary
hydr oxyl i n the starting co ound i s oxidized
using eit :
di chr onat e

vol unes | -
can be used\g
Fenteany G

II-19 II-21

EXAMPLE 14
SYNTHESIS OF THE COMPOUND OF FORMULAE II-22 FROM II-19

[0378] A sample of 60 mg sodium propionate was added to a solution of
compound of Formula [I-19 (5.3 mg) in DMSO (1 ml) and the mixture sonicated for 5
minutes, though the sodium propionate did not completely dissolve. After 45 minutes, the
solution was filtered through a 0.45 p syringe filter and purified directly using HPLC.
Conditions for the purification involved a linear gradient if 10% acetonitrile/90% water to
90% acetonitrile/ 10% water over 17 minutes using an Ace 5 p C18 HPLC column of
dimensions 22 mm id by 150 mm length. Under these conditions, compound of Formula II-
22 eluted at 12.3 minutes to yield 0.7 mg compound (15% isolated yield). UV
(Acetonitrile/H,0) 225 (sh), ESMS, m/z 352.2 (M+H); HRMS (ESI), m/z 352.1762 [M+H]",
Acaie= 0.6 ppm, C1gH¢NOg; 'H NMR in DMSO-dg (see FIG. 26).
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oxi mes. Exanmples: HfIRO OHN H=OHO ONN =
xidation N HONH2 o0 )1' o OK 10 O or O PCC/ NaOAc
woRmeMeBNH2 H11" 11" Hni"" ' or PDC or Dess-REF/USIW05/044091
Peri odi nane R=H, Me or Swern Oxidation R8 RB RB
Starting Conpound 11-13 11-9 -125 WO 2006/ 060809
PCT/ US2005/ 044091 EXAMPLE 26 REDUCTI VE AM NATI ON OF
KETO DERI VATI VE [ 0392] The keto derivatives, for
exanple Formula 11-8 and 11-13, are treated with
sodi um cyanobor ohydri de (NaBH3CN) in the presence of
various bases to yield am ne derivatives of the
starting conmpounds which are subsequently hydrogenat ed

w th 10%°d/ H2 to reduce the doubl bond in the
cycl ohexepie ring. Exanple: NH, NH2 HO N =
NaBH3CN N

H E o) H = 0
0 —»
sodium
Hue propionate Hiey
I1-19 1-22
| o}
O
EXAMPLE 15

SYNTHESIS OF THE COMPOUND OF FORMULA II-29 FROM II-19

[0379] A sample of NaNj (80 mg) was dissolved in DMSO (1 ml) and transferred
to a vial containing Compound II-19 (6.2 mg) which was contaminated with approximately
10% Compound II-16. The solution was incubated at room temperature for 1 hr prior to
purification on C18 HPLC (ACE 5u C18-HL, 150 mm X 21 mm ID) using a solvent gradient
of 10% acetonitrile/90% H,O to 90% acetonitrile/10% H,O over 17 minutes. Using this
method, the desired azido derivative I1-29 co-eluted with Compound II-16 contaminant at
12.5 minutes (4.2 mg, 85% yield). A 2.4 mg portion of compound II-29 was further purified
using additional C18 HPLC chromatography (ACE 5p C18-HL, 150 mm X 21 mm ID) using
an isocratic solvent gradient consisting of 35% acetonitrile / 65% H0. Under these
conditions compound II-29 eluted after 20 minutes, while Compound II-16 eluted after 21.5
minutes. The resulting sample consisted of 1.1 mg Compound II-29 was used for

characterization in biological assays.

-116-



O 00CHCI200 03 =H HI~iu HM" RRa R8 8
11-13 11-11 11-12 EXAMPLE 27 CYCLOHEXENE RI NG
W@RER0HEG09 [ 0393] Any conpound of Fornul ae 11- 1BCT/11$2005044091
and 11-18 can be used as a starting conpound. The
Starting Conmpounds can be protected, for exanple, at
the al cohol and/or at the |actam nitrogen positions,
and treated with 0804 and NalO4 in THE-H20 solution to
yield dial derivatives which are reduced to the
al cqpgso)wi t CotpBi. 1 Tve proteedtorigilgHoOPI26 ash)pESMS, m/z 321.1
renoyed at the appropriate stage of the reaction
(l\éJeIéheHé\BVIBdnBﬂ\@éSr@e(SﬂF?G-éé)-ll- 6. -126 WO 2006/ 060809
Exanmple: HH CHO H H OH
= NN H=0NGOGS

EXAMPLE 16
SYNTHESIS OF THE COMPOUNDS OF FORMULAE II-37 AND II-38 FROM II-19
[0381] The compounds of Formulae II-37 and II-38 can be prepared from the
compound of Formula II-19 by cyano-de-halogenation or thiocyanato-de-halogenation,
respectively. Compound II-19 can be treated with NaCN or KCN to obtain compound II-37.
Alternatively, Compound II-19 can be treated with NaSCN or KSCN to obtain compound II-
38.

Svnthesis of the compound of Formula I1-38 from I1-19:

[0382] The compound of formula II-19 (10.6 mg, 0.02616 mmol) was dissolved
in 1.5 ml of acetone in a scintillation vial (20 ml) to which sodium thiocyanate (10.0 mg,
0.1234 mmol), triethylamine (5pl, 0.03597 mmol) and a magnetic stir bar were added. The
reaction mixture was stirred at room temperature for 72 hours. The reaction mixture was
concentrated in vacuo to yield the compound II-38. Compound II-38 was purified by normal
phase HPLC using a Phenomenex Luna 10p Silica column (25cm x 21.2 mm ID) with a
solvent gradient of 0 to 95% H,O/Acetonitrile over 21 min, at a flow rate of 14.5 ml/min.
Diode array detector was used to monitor the purification process. Compound II-38 (3.0 mg,
34% yield) eluted at 18.0 min as a pure compound. II-38: UV Acetonitrile/HsO Amax 203 (sh)
nm; ESMS m/z 337.1 (M+H)" & 359.1 (M+Na)".

-117-



HW' R8 R8 R38 Starting Conpound 11-7 I1-6 EXAMPLE
28 DEHYDRATI ON OF ALCOHOL FOLLOWED BY ALDEHYDE
WO-SRMAGISEN AT LACTONE- LACTAM RI NG JUNCTI ON [ OBOESM05/044091

starting conmpound of any of Fornulae 11-16, 11-17 or
11-18 is dehydrated, for exanple, by treatnment with
rnesylchloride in the presence of base, or, for

exanpl e, by treatnment with Burgess reagent or other
dehydrating agents. The resulting dehydrated conpound

[ ated with Os(4, | oned by Nal &4, or

|t Enatiyely by ozonolysis,,fto yield an al dehy g

E'Oug;ﬁ 2 Oé Igc}\lone- OC%? fi %(} unction. H HC oH .
5 =N 0: 0O | nn. ,. HL1{RS:

R8 Rg Startfng Bfpound -6 = %Ni% 86/ 060 Og\‘(

05LD44BIT E E 20 @XI DATT.OMyOF THE

ENE RING TO P JCE CYCLOHEXADI ENES  OR W/~ =

RFNG [ 0395] A Staftimg Conpound, such as tfie ~

ketone of Forrmula I1-13C\is treated wth Pd/Ct

produge ,a.cycl ohexadi ene derjyative. The new doublge yas
bondwccan be at any !

EXAMPLE 17
SYNTHESIS OF THE COMPOUND OF FORMULA II-39 FROM II-19
[0383] Thiols and thioethers of the Formula II-39 can be formed by
dehalogenation of the compound of Formula II-19. Thiols (R=H) can be formed by treatment
of Compound II-19 with NaSH, for example, while thioethers (R=alkyl) can be formed by
treatment of Compound II-19 with salts of thiols, or alternatively, by treatment with thiols

themselves by running the reaction in benzene in the presence of DBU.

EXAMPLE 18
SYNTHESIS OF THE COMPOUND OF FORMULA II-40 FROM II-39
[0384] Sulfoxides (n=1) and sulfones (n=2) of the Formula II-40 can be formed

by oxidation of thioethers of the Formula I1-39, for example, with hydrogen peroxide or other

oxidizing agents.
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position of the cycl ohexene ring. The ketone can be

reduced, for exanple, with sodium borohydride, to
wo@biocalensohe correspondi ng secondary al cohol ('s)PCT/US2005/044091

Alternatively, the cyclohexadi ene derivative can be

further treated, for exanple wwth DDQ to aromati ze

the ring to a phenyl group. Simlarly, the ketone can

be reduced, for exanple, with sodium borohydride, to

obtain the correspondi ng secondary al cohol (s). -128 WD

2006/ 060809 PCT/ US2005/044091 | QOH\ OHH NO+ NO

OO0OO0OO H =H C C NaBH4, -10CCH ONOHQPpPN

Pd/C, rt, ON NDDQ OO epO H" =H" =H"

11-13C A a4 A OO0H OXdgHd /HH NaBH4, -1 o CHON O

N+ OO OO H'" =HI

T
il
(@)

H\\\\\l-"
11-40
RO,S
EXAMPLE 19

SYNTHESIS OF THE COMPOUND OF FORMULA 1I-41 FROM II-21
[0385] The compound of the Formula II-41 can be prepared by treatment of the
compound of Formula II-21 (or a protected derivative of II-21, where the C-5 alcohol or
lactam NH are protected, for example) with methyl sulfonyl chloride (mesyl chloride) in
pyridine, for example, or by treatment with mesyl chloride in the presence of triethylaminde.

Other sulfonate esters can be similarly prepared.
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Cl C [03961 As an alternate nethod, the starting
conpound, such as the conpound of Fornula I1-49, can
wheoosnemved, for exanple with TMSCI to producePCT/US2005/044091
cycl ohexadi ene derivative. The cycl ohexadi ene
derivative can be further treated, for exanple wth
DDQ to aromatize the ring to a phenyl group. The
OTMS on the phenyl group can be renoved, for exanple,
with acid or base. Simlarly, the ketone can be
reduced, for exanple, with sodium borohydride, to
obtai n the correspondi ng secondary al cohol (s). -129 WO
60809 PCT/ US2005/ 044091 O TWO p TMSO = O
MSE!I/Et 3N N DDQ NN O O O O CH2Clf 2 Hun,,,' H'nu.
DDQO N =0
@0 = Huu,,,, G C Na 'tOH QH O H

E o) HoE o

CH;S0,Cl o

Hiwe pyridine Huwy

HO \\ _0o

EXAMPLE 20
SYNTHESIS OF THE COMPOUND OF FORMULA II-46 FROM 1I-19 OR 1I-41
[0386] The alkene of the Formula II-46 can be prepared by dehydroiodination of
the compound of Formula II-19, or by hydro-mesyloxy elimination of the compound of

Formula II-41, for example, by treatment with base.
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OO0 Hpu,,,. OO I1-14CC CA -130 WO 2006/ 060809

PCT/ US2005/ 044091 EXAMPLE 30 VARI OUS REACTI ONS ON
WO\LMESKBE DERI VATI VES |1 -1 [0397] Wttig reactiPCiEUS2005/044091

performed on the al dehyde group using various

phosphorus ylides [e.g.,

(triphenyl phosphoranyli dene)ethane] to yield an

ol efin. The double bond in the side chain is reduced

by catal ytic hydrogenation. Exanple: OHC_. H O HO H =

0O o Wttig Reaction NPd/C, H2 N 0 O CH3CHPPh3 Huu

00 EHuu. Hu~" , RBRgRBI-11-31-4 [0398]

Reductive am nation is perforned on the al dehyde group

usi ng various bases (eg. NH3) and sodi um

cyanpbor ohydride to yield ne_derivati ves.

: reguced with NaB

Z20ipl e: OH N-12

H,C0,80

EXAMPLE 21
SYNTHESIS OF THE COMPOUND OF FORMULA II-42A

[0387] Synthesis of boronic acids or esters, for example, the compound of the
Formula 1I-42A, can be achieved as outlined in the retrosynthetic scheme below.
Hydroboration of the alkene of Formula II-46 gives the corresponding alkyl borane, which
can be converted to the corresponding boronic acid or ester, for example, the compound of

the Formula II-42A.
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O NaBH4 O NaBH3CN'NH3 Mu"' R8 Rs Fe I-2 1-11-5

[0399] Organonetallic addition reactions to the
w@bwehydeo car bonyl can be perforned to yiel d RPEr/US2085/044091

substituted secondary al cohols. -131 WD 2006/ 060809

PCT/ US2005/ 044091 Exanples: 01'\/ OHOHOH H=O0H

NNHO OO0ONO rylll m. HIUn. HWu" _ Re Re

O~~OHRe HOOH NOHCH=0H=0N= ONOO

HUu.. - OO0 HI1"" HIlun 11-14 -1\

)2 ALY

BH,

EXAMPLE 22
SYNTHESIS OF THE COMPOUND OF FORMULA II-43A
[0345] The compound of the Formula II-43A can be prepared by treatment of the
compound of Formula II-19 with tripheny] phosphine to make a phosphorus ylide, which can

be treated with various aldehydes, for example, glyoxylic acid methyl ester, to make Formula

II-43A.
H H H H -
. OH
\\\\\\\\‘ \\\\‘\ =
H H O
N U
0
{~ent O
e ey é
[-43A
COOCH,
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Re Re I1-10 R8 \\\,i QHOH HON=0O 0-'~OCHHO
NH= o NHI11" O 0 Hipln,.. Re Re Re EXAVPLE

W@ 2008¥60BMESI S OF THE COVPOUND OF FORMULA 11- 47pEROB2005/044091
11-17: [0400] The conpound of Fornula 11-17 (25 ng,
0.0896 mml) was dissolved in CH2Cl12 (9 m) in a
scintillation vial (20 mM) to which triethylam ne (38
[, 0.27 mol), nethyl-3-nercapto propionate (thiol,

250 |') and a magnetic stir bar were added. The
reaction m xture was stirESdMIRLE 2bm t enperature for

Feact i 0% e DTS ORIl R RRRAOLR o) i1

11- 4f0388hi cha Wasion fod Uuﬁ'%[O(pﬁh@) Waﬁgla@éﬁ 0] MBikyy HJ%@ISS‘ottom flask and
HPLC usi ng Phenonenex Luna 1 Qu l'ica colum (25 cm x
fiushed vrith Argas\fpx 3 mingiss véﬁgaSgﬂ(afd W@h maipfainedodiongh Gedask throughout

TR BB DL B % Mo i

g} fodlofvied Wy izt Bnroédidte dippriserddditiokloBl svl@ion Sﬁﬂhefh@lhthlum in dry THF

t urificati.on process. Conpound 11-47
PP 68 S ettt s Aot G SRR Ehd gL THE (12 me

C#%Tpﬁlznd HM92 AGHL ‘PHI{? fvhd %déa%ovﬁlg% 1A Qede HR AR prtONRution and the
4
resulting mixture stlrred at -78 °C for 1 hr The reactlon was quenched by washing the THF

solution through a plug of silica gel (1 cm diameter by 2 cm length) along with further
washing using a solution of 50% EtOAc / 50% hexanes (50 ml). The combined silica plug
washes were dried in vacuo and subjected to further C18 HPLC purification in 2 injections
(ACE 5p C18-HL, 150 mm X 21 mm ID) using an isocratic solvent gradient consisting of
35% acetonitrile / 65% H,0. Compound II-30 eluted under these conditions at 23.5 minutes
and yielded 2.4 mg material (27% isolated yield) at 90.8% purity as measured by analytical
HPLC. An alternative normal phase purification method can be utilized using Phenomenex
Luna 10p Silica column (25cm x 21.2 mm ID) with a solvent gradient consisting of 100%
hexanes/ethyl acetate to 0% hexanes over 20 minutes. Compound II-30 eluted under these
conditions at 16.5 minutes and yielded 3.0 mg material (41% isolated yield) at 97.1% purity
as measured by analytical HPLC.

[0389] Compound II-30: UV (Acetonitrile/H,O) 225 (sh), ESMS, m/z 294.1
(M+H); HRMS (ESI), m/z 294.1696 [M+H]", A= -3.2 ppm, C1¢H2sNOs;, 'H NMR in
DMSO-d¢ (see FIG. 56).
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SHCHZ HHOHOH ,, NO+ Et3N, CH2CO2 O N OS OO
O™ rt"'4h " ==H H O - O- 11-17 11-47 EXAMPLE
WE2006¥60BMESI S OF THE COVPOUND OF FORMULAE 11- 4BCHNE2005/044091

VI -1B FROM 11 -16: [0401] The conpound of Fornul a
11-16 (15 ng, 0.048 Mol ) was dissolved in 1:1 ratio
of ACNNDVBO (8 m) in a scintillation vial (20 M) to
which triethylamne (40 |, 0.29 nmrnol), d utathione
(44.2 ng, 0.144 mol) and a magnetic stir bar were
added. The reaction mxture was stirred at room
tenperature for about 3 hours. The sol vent was

evapotra fromthe reaction mxture to €

co f Fgrmula 11-48, which was p rig{i

rev &PLC usi ng Ace 5u C18 collum ™ X
22 a solvent gradient of 10%%&e"7

11

5ile gver 15 nin, 70 to 100% Acet §ni €ri | e 0

over 5 ] i ng at 1O@B3légéltloni trile for %
ratle of 14.5 m /i A I;)P ode arra

was use\qlw._ 0M& or the purificafion process.\ : d

11- 48 {10/ ng¥E el uted as a pure conpound ati™g 255 nin.

Conpound ql 1 -48: WV (Acetonitrile/ H0) Xmax 235 (5h)
nm ESMB\in/z 621.0 (M+H)+. Conpound I1-48

unstable ih gplution and converted to conpoun AL 1B
whi ch appeared as a mxture of 11-48 and VI-IB in the
ratio of 7:3. Conpound VI-1B: WV (Acetonitrileé/ H20)

2max235 (sh) rim ESMS, mxzam8bE24( M-H) +. -133 WO
2006/ 060809 PCT/ US2005/ 044091 HS GHOH OHOH NH z H O
NPV RHES IS GODHE-COIREDTED GH FARMUYI 44 390+ I- 1A FROM TI-16:

[0390] The compound of Formula II-16 (30 mg, 0.096 mmol) was dissolved in
CH,Cl, (9 ml) in a scintillation vial (20 ml) to which triethylamine (40 pl, 0.29 mmol),
methyl-3-mercapto propionate (thiol, 250 pul) and a magnetic stir bar were added. The
reaction mixture was stirred at room temperature for about 4 hours. The solvent was
evaporated from the reaction mixture to yield a mixture of compounds of Formulae II-44 and
VI-1A (19:1), which were separated by reversed phase HPLC using Ace 5Su C18 column (150
mm x 22 mm ID) with a solvent gradient of 35% to 90% H,O/Acetonitrile over 17 min, 90 to
100% Acetonitrile overl min, holding at 100% Acetonitrile for 1 min, at a flow rate of 14.5
ml/min. Diode array detector was used to monitor the purification process. Compounds II-44
(20 mg) and VI-1A (1 mg) eluted at 11.68 and 10.88 min, respectively, as pure compounds.
Compound II-44: UV (Acetonitrile/H,0) Amax 240 (sh) nm; ESMS m/z 434.0 M+H)" &
456.0 (M+Na)+. Compound VI-1A: UV (Acetonitrile/Hy0) Amax 220 (sh) nm; ESMS, m/z
398.0 (M+H)" & 420.0 (M+Na)*.
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O=OHOOHOE3NH=0N -"I NHa C 11-48 COCH

Cl HOOC 11-16 -HCI H ~.,. HOH N ONH2 O S NHCOOH H
WO2@6M608@00H |1-49/VI-1 B EXAMPLE 33 SYNTHESI BCTOBS20bi044091

COVPOUND OF FORMULA 11-50 AND VI-1C FROM 11- 16:

[ 0402] The conpound of Formula 11-16 (10 ng, 0.032

mol ) was dissolved in CH2C12 (9 m) in scintillation

vial (20 M) to which triethylamne (26.5 |, 0.192

mmol ), N Acetyl-L-Cysteine nmethyl ester (17ng, 0.096

mol ) and a magnetic stir bar were added. The

ction mxture was stir at room t enper re for
%4 hours.SHThe sol ventnwas , evaporated| fyom t he
actpeH m xtyure to yiel h Dt ure of c 0 gHof

Forfinil agOl 1 -30 and VI - 1C, izch @ere furtherpy putifd ed
o | yphase FPLEYsin ' Ldha | Ar~si |
YT 25 t
0¢b to 100% He
Et QAc for 3 mn, OCH,4
was IH%ed to nonitor the pur]fication process.

Cogpounds 11-50 (2 ng) and ¥l -1& (0.2 ng) were alauted
at 10.39 and 10.57 mn, respectively as pure

compounds. Conpound 11- 5%% Aget oni tril e/ H20) Xmax
230 (sh) nm ESM5 m z 491 + & 513.0 (M+Na) +.

ComuoUDA TVONI G SENONAZER BiH Y DROENH2GRORIPERN COBIPIAYDS OF
nm ESMS rniz 455'F%DI£MM{JEDA-E I —16,5II7-¥7 %N(DNEN%) t-134
AND REACTION WITH HYDROXY OR METHOXY AMINES:

[0391] Any of the compounds of Formulae II-16, II-17 and II-18 can be used as
the starting compound. The secondary hydroxyl group in the starting compound is oxidized
using either of the following reagents: pyridinium dichromate (PDC), pyridinium
chlorochromate (PCC), Dess-Martin periodinane or oxalyl chloride (Swern oxidation) (Ref:
Organic Syntheses, collective volumes I-VIII). Preferably, Dess-Martin periodinane can be
used as a reagent for this reaction. (Ref: Fenteany G. et al. Science, 1995, 268, 726-73). The
resulting keto compound is treated with hydroxylamine or methoxy amine to generate

oximes.

Examples:

Oxidation

.—__>

PCC/NaOAc
or

PDC

or
Dess-Martin Periodinane
or

Swern Oxidation

Hitwn? Huwe: Hu

e
i

I

o~
I
=
£
a

RB RB RB
Starting Compound II-13 II-9
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WD 2006/ 060809 PCT/ US2005/044091 HHOHHHHN,, OH

NOHS Hp kHOH Et3N, CHZOZ NHHOOO-r OOS N /
WOR0d6/066809 . O rt, 4h OHAOf -- OS HO,, O CA/UIDIGI4091

Cl 11-50 VI-1C EXAMPLE 34 IN VI TRO BI OLOGY [ 0403]

Initial studies of a conmpound of Formula I1-16, which

is also referred to as Sal i nosporam de A, enployed

the National Cancer Institute (NCI) screening panel,

whi ch consists of 60 human tunor cell |ines that

represent | eukem a, nelanoma and cancers of the |ung,

colon, brain, ovary, breast rostate and ki dney. A

detail ed description of tEﬁ%‘\ME BéAi ng procedure can

be found at [o¥t v )

"dt p. nci. gov/'l:)r)gnpé miﬂgt /|vc sgéﬁ%%m [0/41?04] In

bri g039Hac thm‘ kdtd debutivesygior dxamp]e Koeinhlal H-Aesd Wel % are treated with

rovvn in RP 164 Lum u ement with 5% feta
T P DR e B ssenwf bt 4F Ggd amine
d&ivaﬁ\bb%'({f tﬁeomrﬁﬁ% & BodRIBSIHich 4 s@c@e %@r&bg&nhteg fwith 10%Pd/C,
pl ates and i ncubated at 37C, 5% air and 100%
Hy wl ratiogghdripmblgibopd lmtﬂlp@yclczlwxmm@, 100 L of various
E10-fo_| d serial dilutions of Salinosporam de A were
PG to the appropriate wells containing 100 L of
cells, resulting in a fi I i nosporam de A
ntration ranging fromglOinMto 100 M ¢
atedfor an additio 8 _houyrs: and a

) respon
7. .
: [ nd| C

il
o

or eNEHB@U| at d a

enjratiqpy et in h (byCIBO%

phe concent rati omunt' conpl et el y i nhi it
Re Rg Rg
II-13 II-11 II-12

EXAMPLE 27
CYCLOHEXENE RING OPENING:

[0393] Any compound of Formulae II-16, II-17 and II-18 can be used as a starting
compound. The Starting Compounds can be protected, for example, at the alcohol and/or at
the lactam nitrogen positions, and treated with OsO4 and NalO, in THF-H,O solution to yield
dial derivatives which are reduced to the alcohol with NaBH,. The protecting groups can be

removed at the appropriate stage of the reaction sequence to produce II-7 or II-6.
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LC50 indicates the concentration that is lethal to 50%
of the cells. [0406] An exanple of a study eval uating
w@2200606asp0r am de A in the NCI screen is shown PCT/Usivb&044091
1 below. [0407] Data indicate that the nmean 350 val ue
of Salinosporam de A was |less than 10 nM The w de

range (>1000-fold difference) observed in both the
mean TG and nmean -135 WD 2006/ 060809
PCT/ US2005/ 044091 LC50 val ues for the nost sensitive

ERdifiplehe nost resistant tumor cell lines illustrates

that Salinosporam de A displays good selectivity and

d ot appear to be emeral toxin. F e,

t he yypean TA data suggelst that aIHi nospdtam de A shows

p skpeci ficity @19 t"anona and bs.east CH

cancer lines. The a%¥ 3 ated and showgd = 0

simlar Eresydts, [0408] Th ; s of the NCI tumecs
\smﬁq h&sos§|inos i - (MBHss a qpotént
und| Wit h avargah G150y, 3 < 10 nM and (&) =m0

i —JYbd tunor selectiyitg of nore than ™

old difference in botR the nean TA and nea
LC50 Yal ues between the nost{ sensitive and resistant
tunmor \cell lines. TABLE 1: RELATIVE SENSITIVITY OF /[THE
NCI 60 HUVAN TUMOR CELL LINES TO SALI NOSPORAM DE
Nati o BaI Cancer Institute DeVel opnental Therapeuti'ts
r.ogram . D-721267 / 1 Units: Miier SSPL: 07
SE)‘Z[E} (aD‘?erlNogggisog-l t\ RoAr, (Eleﬁos he Rennrt Dotgﬂ-6
Sentenmher 17. 2001 Test Date: August 6, 2001 7.0.504

coal CM 111.6 K5& .4 PM-MV.8.m SR :IWc
-1.09 6.19 mmlccow&mﬁ%l

6. oo[0394] A starting compound of any of Formulae II-16, II-17 or II-18 is
dehydrated, for example, by treatment with mesylchloride in the presence of base, or, for
example, by treatment with Burgess reagent or other dehydrating agents. The resulting
dehydrated compound is treated with OsOg4, followed by NalO4, or alternatively by

ozonolysis, to yield an aldehyde group at the lactone-lactam ring junction.

H

Y

Rs Rs
Starting Compound I-6 I-1
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KK < -1.90 .399 > -400 HOP 62 < .5.00 Ag9 > 100

SOP-92 .1.00 9T1 . 150 NC1.3036 -1.00 < .1.00 c -600
WONRH06/0#0802 0. 55 d31 01.0491M -8. 9 LN1 00 - 311r<D0S20C5044091

< 4,10 i3501 "Sm.031 NG < ..90 @ (C9lovCUm

..... . COl A195 < 8. 00 .6, 1. 031 95,05
HCC399A <-1.00 < -1.90 .7.75 1150 116 < .540 -1,51
.435 || CP- II < . 100 - 1SGEXMEPL}E9@O < .1 OO 131 J. A3

%Aﬁgg GETRE 8(Y8§OH153\§<VE%1130RN§ g ﬁ{ébﬁ%%géLg%Dgg&ENES

............ OR'A_PHENYL RING_- - - _fi155 93
54.193 1 00 190 , 665 59359 < AAU < 035 < -500 O
99. 1@388]00 A Stal“tlng Compound, such as the ketone of Formula II-13C, is treated
with Pd/C to produce a cyclohexadiene derivative. The new double bond can be at any
position of the cyclohexene ring. The ketone can be reduced, for example, with sodium
borohydride, to obtain the corresponding secondary alcohol(s).  Alternatively, the
cyclohexadiene derivative can be further treated, for example with DDQ, to aromatize the

ring to a phenyl group. Similarly, the ketone can be reduced, for example, with sodium

borohydride, to obtain the corresponding secondary alcohol(s).
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SNO. 05 < 800 ¢ -860 -0-10 0291 < 99 000 Mc0. 000 ....

WO 20060060809 — . . . ... . ... _PCT/US2005/044091

.................... MO 0301 < .535 -0.81 > {pp
MAI MBIM -1°< 00 < -1.00 -1.89 511 < -1.00 6.94 406
SK-M. ¢ -8.00 0 100 dig SK-31E2 U CO057 < -5 8..0000
< MO a 407 A-Si < < AWA0O UACG 2 . -Am.0.04

100001 < 89951 00 ovGRO<-10 1>600
077404 < -IA] < -56 335 05069.5 < . .4.00
OVCA9 A < 860 .O0. 1 455\ [0HH00. 3 < -860 or ;, 400

Rc SI V,3

lr
: (o]

H
N
5

.1.00 .091 ACHN < .860-490 > .443 CAM1 X 8
6.90 > .1.90 1100043/.5:00 .0.64 5N31 .% 05 < -600
-610 TK-19 -84 4.13% 6.30 50.31 < -8.00¢
Prmk Ce+uer

C

NaBH;, -10°C
—_—

[0396] As an alternate method, the starting compound, such as the compound of
Formula II-49, can be treated, for example with TMSCl to produce cyclohexadiene
derivative. The cyclohexadiene derivative can be further treated, for example with DDQ, to
aromatize the ring to a phenyl group. The OTMS on the phenyl group can be removed, for
example, with acid or base. Similarly, the ketone can be reduced, for example, with sodium

borohydride, to obtain the corresponding secondary alcohol(s).
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MCF3 < .150 > AAO > .6.75 NCA FS < -1,00 .633 MOWD.
1311ATCC < -100 5.16 MOA. M d55 < -160 < dA] c -460

WORAGRE0809 500 < -5.00 > .4.00 9TA49 -5.99 < -PEOUSDHIN044091
0410 < 8.00 0 4,00 0 400 ................ MG M 5

g . DMO .1 .2 ,
$0067 060809 PCT/ uszod@ﬁ&

&W29%%@:+ﬂ%@ T TeVo (ATCC, CCL- 22
(ATCC, HTB-26), N AzPaCa-2 (ATCC
CRL- 1420), NCI-H292 (ATCC, CR\-1848), OVCAR-3 (AT
HTB- 161), PANC-1 (ATCC, CRL-1469), PC 3 (ATCC
CRL-1435), RPM 8226 (ATCC -155) and U266 (AT
TIB-186) were namintained in appropriate culture
medi all-49The cells were culturgd in an incubator at 37 C
in 5% CQ2 and 95% hum dified air. [0410] For cel
growt h i nhibition assag#i/Baig1g- F10, DU 145, HEK293, | Acid/Base
HT-29, LoVo, MDA-MB-231, M A PaCa-2, NC -H292,
OVCAR- 3, PANC-1, PC-3, RPM_ 8226 and U266 cells re

seeded at 1.25x103, 5x10 . 5x104, 5x103, 5x1(Q
1x104, 2x103, 4x103, 1x

7. §x103, 5x103, ¢
2.5x104 cells/well respe vely in 901 conple
into GComng 3904 bl ack-wal lHec;, cl@arphgttom ti sueZ

culture pl ates. ZOnNIst%Fk otjrtwons—ef—— H % o]

0O

cl’

H\\\\n--
Hulnn-

Cl

cl
J NaBH,, -10°C

gl
FRniiii]

e e

1I-14C
Cl Cl
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Formula 11-16 were prepared in 100% DMSO, al i quoted

and stored at -80C. Fornula 11-16 was serially
waledoanedoand added in triplicate to the test wWedT/5S2005/044091

resulting in final concentrations ranging fromof 20

Mto 0.2pM The plates were returned to the incubator

for 48 hours. The final concentration of DVSO was

0.25% in all sanples. [0411] Followi ng 48 hours of

drug exposure, 10l of 0.2ng/m resazurin (obtained

from Sigma- Al drich Chem gG{ANGRLE 30n My' +, Ca 2+ free

phosphate buffered saline was _added to each well and

t he pIatééxﬂgﬂggFgﬁﬁﬁﬁgﬂsﬂgq?%énﬁﬂ@%%gﬁggvfggv§sé1
hour[r% ’5‘ NCQyitt %@tgon%eéuje ARLARPIhZ fie a ouﬂ rﬁ@lng various

flu ence 0 & reduct: on product o r|n wa
phoepisuwusedidesiag., anﬁhmymmsphoranp]uwne)eﬂﬂan@rtormetléran olefin. The double
(Pac ard_Bi osci enc = 535 .nm and Xem = 590
Fih 1R iFilf’tsé‘} chapdg %dr]i’y&ﬁ@y“ﬁ YdGRTAIOR t hout cell's was
Eﬂﬁﬁﬁ&to determ ne the background, which was
subtracted fromthe data for all experinental wells.
The data were nornalized to the average fl uoresceyice
of the cells treated with nmedia 0. 25% DMSO (100%

cel | grmmﬁh) nd EC50 values (the ¥ rugoconcentratq o
at whi gh of txhelglf@aéhaml ob 05 QMeD
i nHi stabtishe® det er|m rmed—usi

Solutio Ltd or Prism 3.0, G hPad Software | .

-137 VK%2006/060809 PCT/ US2005/ 044091 [0412] The/ data

in Tabl € 2 sunmarize the growt h&%i nhibitory effects of

Formullal 11 16 agai nst diverse tumb? cell lines, 4

i ncluding 12 human and 1 nurine. TABLE 2 MEAN EC50

VALUES OF FORMULA 11-16 AGAI NST VARI QUS TUMOR CELL

L| NE[339@3| | RledwgivEathie@iolr (S Qefforied otz al&Byle BrouB using various

O Mouse,  nelanoma 47 20 12 DU 145 Hupan
bﬁﬁ?So(segaNHs);%ndcsqqmcmobor@h@ndﬂmg@ qrremaﬁem@fwix d¥iegnatively, the
I car ci nona 40

N e e 0 "5 3
EMDApI®B- 231 Human, breast adenocarci noma 87 40 12 MA

PaCa- 2 Human, pancreatic carcinoma 46 2 NCl -H292 //Nt

Human, ngnﬂgnall cell lung carcinoma 66 29 12
£ OHG H £ 0
H 2 O H £ 0
) N 3 Reductive
Reduction 5 / Amination
NaBH, NaBFLCN/NH;
Hiweg
Re
-2 I-1 I-5

[0399] Organometallic addition reactions to the aldehyde carbonyl can be

performed to yield various substituted secondary alcohols.
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OVCAR- 3 Human, ovarian adenocarcinoma 49 31 6 PANC 1
Human, pancreatic carcinoma 60 2 PC 3 Hunman, prostate
W@eo®eoemoci noma 64 26 19 RPM 8226 Human, nuPCT/pbmos5/044091

nyeloma 8.6 1.9 26 U266 Human, nultiple nyeloma 4.7

0.7 6 [0413] * Where n (nunber of independent
experinments) = 2, the nean value is presented [0414]
The EC50 val ues indicate that Formula 11-16 was
cytotoxi c agai nst B16- F10, DU 145, HEK293, HT-29,
Ekawples: MDA- MB- 231, M A PaCa-2, NCl-H292, OVCAR- 3,
PANC-1, PC-3, RPM 8226 a U266 cells. EXAMPLE 36 I N

VI TRO | NHI BI TI ON OF PROT ACTI VITY BY FORMULAE
1-111-z§%;LQ;% 4,11-5 " 11-8C, 11-13C,
11-16, 11-I7px El ,11-19, 11+ Z | -21, 11-22; :L/?4C,
11-25,11- 26 7, 11-2 ' [1-30,11-313_El - 32,
11- 38, | V-3 A A4, VI-IA“ d-47 [ 0415 | ]t
conpounds W& e ipr epar ed a<""70 :nM st ock sol ULl oA T

DVBO and stl%ored in small alNi quots at -80C. réfied
rabbit nuscl s obtained fro
Cal Bi ochem o¢ BostQn Bi ochefn | To enhan t he
chymefrypsi n-1i ke Ny of [the - WO 2306/ 060809
PCT/ D5/ 044091 proteasone, the assay buffer (20 mM
HEPES, £3, p.5 nM EDTA, and 0.05% Triton XlW»s

20S proteaso

suppl eneft-ec th SDS resul tp rfg i a final SDS £ o
conceént of O 035% strate uggd was,/

|||||

activity)of“the prot easorre sl,ays were perforrre
prot eas@jre concentration of 1 ag/ n a final
of 200gl in 96-well Co tar ntcrptiter tes. Ry
Formul ae 112, 11-4 -16, 11-a7, 11-18, 11-19,
11-21, 11 nd II-44 wer e te ed as elg ROoiI Nt

dose resp [ concentraqgl ng
from500 n Ct7 11-

aultlig

11-3 and VI'™j
curve with fi

A here tested a
al concentratlkg‘.

rangl ng fronts gMto 1.6 nM
I1-13C, 11-24C, 11-25, 11-26, ||-31
11-32 and |1 V-3C were tested vvif‘h final concentrations
ranging from?20 gMto 6.3nM

EXAMPLE 31
SYNTHESIS OF THE COMPOUND OF FORMULA 1I-47 FROM II-17:

[0400] The compound of Formula II-17 (25 mg, 0.0896 mmol) was dissolved in
CH>Cl; (9 ml) in a scintillation vial (20 ml) to which triethylamine (38 pl, 0.27 mmol),
methyl-3-mercapto propionate (thiol, 250 pl) and a magnetic stir bar were added. The
reaction mixture was stirred at room temperature for about 4 hours. The solvent was
evaporated from the reaction mixture to yield the compound of Formulae II-47, which was
further purified by normal phase HPLC using Phenomenex Luna 10u Silica column (25 cm x

21.2 mm ID) with a solvent gradient of 10% to 100% Hexane/EtOAc over 24 min, holding at
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The sanpl es were incubated at 37C for five mnutes in

a tenperature controlled Fluoroskan Ascent 96-well
wor@soaised e reader (Therno El ectron, WAl t ham RMA)/US2005/044091

During the preincubation step, the substrate was

diluted 25-fold in SDS-containing assay buffer. After

t he preincubation period, the reactions were initiated

by the addition of 10 gl of the diluted substrate and

the plates were returned to the plate reader. The

160% atorenent mat, iabrn Néw swatesdfr Bt £ mlimint EE.SDewvat nesdstowasnitor the

20 gM Fluorescence of.the cleaved pepti substrate
PYHECaHE PIRCEYH - at omPRY Bt hfln Iggh et afség-ﬁ% (1IN S| PYfg ceqmpound.
CHEpSuEOLLACt 69 QUSIililMEINL 26 9 nIRIENOaD: Job1 (vi+h)” &

otr and plotted as the nean of triplicadte data
401 (WsNajthe EC50 val ues (the drug concentration at
whi ch 50% of the nmaximal relative fluorescence is
i nhibited) were calculated by Prism (G aphPad
tware) using a signoidal dose-response, Labl e
sijope uynodel . To evalda

pr oﬁeagso , =eact i Ons wer e EpBrGHa¢ired as descri

Oab Eextept that Z-YLE- AMC—was—used—=as t e S

subst ! . Fornu 1-3, 11-44 41-5A, 11-5B,_,,

IHU13¢, 11-17, 11-18, \d1- 20, 11-21, 11-22, (I o ?
I1-%5, 11-26, 11-27, %1-28, 11-29, 11-30, I1V-3§ 11-44

and VI-1 A were tested at concentrations ranging from
20M t4$. 3nM Formul a 11-2 was tested at II-47
concentrations ranging from10Mto 3.2nM while
Formul a 11-16 and For mul &EXAMP8Edre tested at
c | j al :
oSG BhEsRs bR EOMRSUREATH R IEARRME ARES VB EROM 16
act i 040y] of ThbeoppoirchbsbORemuiah@- 16085 wag 00M8t mew!)f wasndissolved in
t he assay buffer -139 WO 2006/ 060809 , _ ,
I pariesd Aoy BNEELE miry apstilagenafiet (A8 anly) &xwhish tigylamine (40 pl,
0B% %Ilngﬁ é‘HRﬁfu[)ﬁ’é g44.f A | @y ]rfl'rhgl? a3 ﬁlg%feﬁg st bar were added. The
concentrations ranging from5Mto 1.6 n For mul ae
rebdti @, nliktuBCyad stid@Cat Whdid , idfipe@dtpre] for 2bout Bl h@4C, The solvent was

11-25,. 11- 11-27, .11-28, .11-29, 11-3Q, .1 V-3 .
PO T Do PR b Lo PR AT Pa i S ch vas
plfi& BN MvesQ piags PP @usldy Rcafid Clig coRmith@ 50 mm x 22 mm ID) with a

concentrations tested ranged from 10Mto 3. 2n|\/§) while
sqtwenngrasiéent of % kq 7GA HoO1Aqegonitrile a@r 4aaning 709 1p8yeAcetonitrile over

t est e g r f . - :
S35 56 00RO T PUPL 0% ALY 4 SRl pi o
dé3&pMvad (a6 nidasol ths pGEGEdiow atates) Gorepaindiidd (10Tap) euted as a

3 and illustrate that anong the _tested c_on‘poundi,
PySrGempaBng pt §205 min. 1 Gompeunglgll-49:1 TG (Apgionifgile/a0 dmax 235 (sh) nm;

I 9 3 4
SRt LIS S 188 B BubEITER L PRk comed
c@ffoymdoVE B owieiclwiappearddCa9 aviaixties af alivgB rapdf Voi®B 2nrike tratio of 7:3.

C%{]h_%lc\)/lundl:\%-rlrﬁzl %% (kcéfo}l}t{iﬁeVHz:b]) _K?n;x 2%% -(S?l ’nml; HE_SMS, ml/zI 5_8%02 8\2—9H)+.
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47 inhibit the proteasomal chynotrypsin-like activity
with EC50 values ranging from13 nM to 88 nM while

W b@e@aBWw val ues of Fornulae 11-3, 11-26 and WWET/BS2005/044091
ranged from 207 nMto 964 nM Fornulae 11-13C,
[1-24C, 11-27, 11-28 and |IV-3C inhibited the
chynotrypsin-like activity with EC50 val ues rangi ng
froml.4 Mto 10.6 M EC50 values for Formulae I1-8C,
[1-25, 11-31 and 11-32 were greater than 20 M Under

t e conditions testread Fornul ae 11- 11-3, 11-4,
h 15 I'l-5B, ||- . 11-16, 11-17, ' H 11-19, NH
OH11 21, ,’:11 24C, 11-26, I-Q_, 011-3 2
z b :

11- nd Vh@d) abl ANEMBRKH i 1o ISP &WCOOH
8& kdy of the rot easmme. For ity ae 11:4. A?-5A,
16, 11-18, 11- 19 and 11-29 inhibited the
caspase-li ke activity-NM.th EC50 valueg rapgi ng Tacom
213 M t o 850nM WRPFe Fornul ae 11-2, IT-5B, 11-17,

11,20, 11-21, 11-22, 11-30, 11-44 and VI -1 A |had EC50
val Ues rangi ng from 956 nMto 8.7 M TABLE 3 [EREBECTS
OF FORMULAE |-7,11-2, 11-3, 11-4, 11:58A,
[1-5B,11-8C, 11-13C, 11-16, 111-17, 111@1@

-19, 11- 20, 11-21, 11-22, 11- 24C 11 36 111 27,
11-28,11-29, 1I- 30 11-31, 11-32, 114

VI-1 A AND I1-47 ON THE VARI QUS ENZYMQ. ACT%X
PURI FI ED RABBI T 20S PROTEASOVES EC50 ueso NI7'\na| og
Chynotrypsin-like Tiypsin-like Caspase-like -1 pr
2006/ 060809 PCT/ US2005/ 044091 Fornmul a 1-7 53vi-43 NM ND

ND Formula 11-2 18 nM230 nM1.3 M19 nM230 nM1.7 M
Formula 11-3 964 nM 5.5 NAXAMBLKI33890 nM 7. 7M > 20 M

o s e BRSO oM

For nji482]11- 5Be 86mPdlnbber Fovindla8I1V6 (85 nidy1070B8 mifdoD. WasMissolved in
CH,C1, (9 ml) in scintillation vial (20 ml) to which triethylamine (26.5 pl, 0.192 mmol), N-

COOH

Acetyl-L-Cysteine methyl ester (17mg, 0.096 mmol) and a magnetic stir bar were added. The
reaction mixture was stirred at room temperature for about 4 hours. The solvent was
evaporated from the reaction mixture to yield the mixture of compounds of Formulae II-50
and VI-1C, which were further purified by normal phase HPLC using Phenomenex Luna 10u
Silica column (25 cm x 21.2 mm ID) with a solvent gradient of 10% to 100% Hexane/EtOAc
over 24 min, holding at 100% EtOAc for 3 min, at a flow rate of 14.5 ml/min. ELSD was
used to monitor the purification process. Compounds II-50 (2 mg) and VI-1C (0.2 mg) were
eluted at 10.39 and 10.57 min, respectively as pure compounds. Compound II-50: UV
(Acetonitrile/H;0) Amax 230 (sh) nm; ESMS m/z 491.1 (M+H)" & 513.0 (M+Na)'.
Compound VI-1C: UV (Acetonitrile/HyO0) Amax 215 (sh) nm; ESMS m/z 455.1 (M+H)" &
577.0 (M+Na)"
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Formula I'1-8C>20 M>20 M>20 M > 20 M> 20 M> 20
M Formula 11-13 C 7.6 M8.6 M> 20 M8.8 M12.8 M >
wWQ@ookMos@Boy nul a 11-16 2.6 0.2 nM21 2.6 nM 420CT/6320044091
Fornmul a 11-17 26 6.7 nM573nM1.2M 602 nM1.2 M
Formula 11-18 2.3 nM14 nM 286 nM 2 nM 14 nM 213 nM
Formula 11-19 3 nM13 nM573 nM 3 nM 15 nM 739 nM
Formula 11-20 7.7 3.0 nM318 nM1.4 M 321 nM 1. 4M
11-21 7 nM720 nM2.6 M 8nM 879nM 2. 3M

11-22 7 nM308 nM1.3 M 3 nM289 nM1.4 M

11-24C12.2 M 3.3 Mm]20 M2.0 M3.1 M>20 M

Hg»/—j:; M > 20 I\\;‘E,@*M > 20 M >tM 3, 20
- : @I

Tfuda 1126 348anhz2. 0 319 nM 3. Q¢ N>520
T41 WO, 0608pR_PCPIS2006/°04409 17 fra
1.4 M> 20 M> 20 M rarul a 28 3. >420

1 nM 905 nM 956 n

II-50 vI-ic

H

EXAMPLE 34
IN VITRO BIOLOGY

[0403] Initial studies of a compound of Formula II-16, which is also referred to as
Salinosporamide A, employed the National Cancer Institute (NCI) screening panel, which
consists of 60 human tumor cell lines that represent leukemia, melanoma and cancers of the
lung, colon, brain, ovary, breast, prostate and kidney. A detailed description of the screening
procedure can be found  at hypertext  transfer = protocol (http://)
“dtp.nci.nih.gov/branches/btb/ivclsp.html.”

[0404] In brief, each of the 60 human tumor cell lines were grown in RPMI 1640
medium, supplemented with 5% fetal bovine serum and 2 mM L-glutamine. Cells were
plated at their appropriate density in 96-well microtiter plates and incubated at 37°C, 5%
CO,, 95% air and 100% relative humidity. After 24 hours, 100 pL of various 10-fold serial
dilutions of Salinosporamide A were added to the appropriate wells containing 100 uL of
cells, resulting in a final Salinosporamide A concentration ranging from 10 nM to 100 uM.
Cells were incubated for an additional 48 hours and a sulforhodamine B protein assay was
used to estimate cell viability or growth.

[0405] Three dose response parameters were calculated as follows:

Gls indicates the concentration that inhibits growth by 50%.
TGI indicates the concentration that completely inhibits growth.
LCsp indicates the concentration that is lethal to 50% of the cells.

[0406] An example of a study evaluating Salinosporamide A in the NCI screen is
shown in Table 1 below.

[0407] Data indicate that the mean Glsg value of Salinosporamide A was less than

10 nM. The wide range (>1000-fold difference) observed in both the mean TGI and mean
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Fornmula 11-30 21 nM1.2 M1.3 M Formula 11-31 > 20

M* ND ND Fornmula 11-32 > 20 M* ND ND Fornula I1-38
W@2006/00829 NnM ND ND Fornmula 1V-3C 4.9 M > 20 ghMEUD0M44091

10,6 M> 20 M> 20 M Fornula 11-44 11 nM55 nM1.4 M

8.7 nM54 nM1.4 MFormula VI-1A 274 nM3.1 M7.9 M

207 nM3.0 M8.7 M Fornmula 11-47 50 10 nM ND ND EC50

val ues of one or two i ndependent experinents are

shown. Where n>3, the nean EC50 value standard

dessivatuenfor thepnesewbgiihe #id the3nostrangdaidusey cal 188 NRkirates that

pI i cabl N illcLerm ned [0417] Results from a
7 e‘B?%OS@H}@% S@ﬂ%rgf’ SEleciyay adi drgs met ﬁnwear 19.-bg, a general toxin.

Fethetihde, e Rieah C AT &redidind i
i | lustrate that Fornul aggfl- c]]l 0’5_?8 fjfll) &S ipﬁ%?rﬁefdtspemﬁ“ty
tpWards metasemg safl irdastaancee cell imgs OFhet d?.sﬁypmstrem&ml&m\d/i shbwed similar
I%g val ues of 18.5 nM and 15nM respectively. Fornul a

IT-3 is active in this assay with an EC50 val ue of

890 10408EI i Tharresuds Wl the NEEItBmOPIcANSHoW HRIBAThosporamide A: (1) is a
| ndegendent experinment. ‘ﬁ150418 Results from a

¢ Wi ae‘%ﬁ@rqnﬁpe ueelfal UhlliMn@ﬂdF@} dmlblaysl gooB Auramrcelectivity
oggf&nﬁk}gn?lp?g%lgﬁ‘gff%%? q?@eg'n? Tﬁﬁ]% (i l ! us ?})tveahges %etween the

neqsy seositiypaidiebistant tambi acillthpemf t he prot easome wi th EC50
val ues of 6 nM and 88InM respect i vel y Simlar

r LinBEE s : ' Hi

-142 WD 2006/ 060809 PGALBIOSHDRAAIY

SAL| NOSPORAM DE A (11-16) | NHI Bl TS CHYMOTRYPSI N- LI KE

R CELL LINES TO

AGHohaVEaTort 1sFtute PBRhektal MdBfshties K245m PROTEASOVES: |84 187 o [te moomso-t
ef fect of Sal-mdspbram de A (11- I‘il:l@)'moeﬁmhplr Bt eas 0RFRS: WS
PanelCy
&xanm ned using a conmmercially available kit f om
Cétt bi ochem (catal og no. 539158), which uses a
fls“lﬂ{pmrmogehl & peptide substfatie to ne re thesacti v
okwT abbi | :tuscl e 20S prot pagones— D1 —
< -8.00 489 ——— > 400 ————
nonz 500 a Pe— 536 b
ey b EH _ o _—
oy i i — H -
NCI -3.00 200 131 [Ren———
Colon Cancer
COLO 208 -8.00 -6.19 — 406 ———
HOC-2998 -5.00 -8.00 [e— Ehi] | —
HCT-116 8,00 <784 p— 459 -
HCT-1S -4.00 606 — 425 —
g <B.00 <137 ~442 ——
RMi2 ~2.00 600 _r “2 Sm—
S = 1 —— ] —
SF268 -8.00 692 of -4.00 ——
SR295 800 By  — 663 p——
SR$9 800 -5.00 Pesme— < 800 e ——————
1 L — 12 —
SNB.75 800 200 p——— 150
MHU.::I -8.00 599 — ﬂ\ 400 —
i 1 ht4 <_..— 18 =
M -8.00 194 [ressum— 873 [em——
K-MEL-2 -8.00 “8.00 pre— =679
e i 1o —_— R =T
e ] - — T e —
e ] b —_— a2 —
VAR -2.00 2,00 pre— 552 =
‘OVCAR.S -3.00 136 s ~4.00 —
OVCAR.B 200 10 [rem— 655 [e—
SK-OV3 -2.00 250 Na——— > 400 —
Renal Cancer
icx o — r =
AlgB -8.00 100 [o— 194 [ ———
ACHN <400 527 — “+0 —
CAKLL +B.00 400 ——et— 400 a——
s 1 i — 1o ——
SNI2C -£.00 -3.00 j— -6.20 p—
TX-10 -8.00 743 . - 400 ——
vol -8.00 -5.88 S 459 ——
DU.1S :3 e -—I —_— bty N
Breast Cancer v -
xcclznxvm < -:3 400 400 ——
MDAMBIIATES Py P o b fem——
MDA-MB-435 < -£00 -8.00 800 (P ———
e fam — 1% —
BT-54% < -8.00 < -800 S— g2 [ ——
T-470 < 100 > 400 400 ——
b = ] — o ——
b : S e
[ 1. 1 1 1 j | - 1 \ 1 11 | } . —
5] 3 1 L] B} 2 5 +3 2 +1 1] 3 -3 3 2 1 4 -2 3
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(Cal bi ochem 20S Proteasone Kit). This peptide

substrate is specific for the chynotrypsin- |ike
wepwgneosecti vity of the proteasone. [0420] OnupEl/U8m®05/044091

was prepared as a 10 mM stock in DMSO and stored in 5L

aliquots at -80C. Salinosporam de A was prepared as a

25.5 MM solution in DMSO and stored in aliquots at

-80C. The assay neasures the hydrol ysis of

Suc- LLVY-AMC i nto Suc- LLVY and AMC. The rel eased

coumarin (AMC) was neasuresdaMPosrisnetrically by using

Xex = 390 nmand gem = 460 nm_ The assays_were

perforned i n%QﬁVE?IoH\{HI@FTI@%@E TEPRIGHFL BB, and

foll Ki irGal it emRNt S se fi

B e e A
(ETCor 6BKaIS73W HT-20 HATIAL UBEB38h IohanteTCe e Cle2),CMDA-MB-231

et SR, "8 G R R ERTd 2 nSaHHE o natgss cru-1549)

OV R-Br AITRAS ONBBWES), ALANTAL ATAS; dRSCI460RdP@I3t (W IRES, CRL-1435),
and held on ice prior to the assay. Salinosporam de A )
RENMI 820 (AT Ce ChérioStard HPOS (AT Cur BB-190) agsatpaimiinedrin gppropriate
cu. Ir(eem ia.s'ﬁlgl &tﬂs VQC??:S %ﬁg&%g Qﬁsa% %Hﬁﬁ’a‘?or ;Eegb Hbcf‘no!i%t EH% and 95%
of "each dose were added in triplircate to the assay
hphidifeed airand 190 L of the activated proteasone was

added and m xed. The sanp|es were pre-_jncubha

) | ted |
the BB o kan cflbErosythiiptipen 65 bl 1Y WinalEka03, HT-2,
Lﬁgﬁ,r‘?\% DII‘;I%@?I, KiRetces:, Ncr-m9d2, weica .8 b oned: fper.3 Q1 8226 and

ata were col'|l ected and Elott§d as3the rean | ;
UB66 ctlis phiecseededdatt B2 pdiont $x10ThSxlIA,a5 87,5367 m 10286 10°, 4x10°,

tgo.react o erfar imt enc f. ..
et FSElshr Sh b0 g PRSP Cie e 20u} grpgig media int
CG%%I' EQRBPORSIEwal&, icRal-8oBd R RRsucl Qi prated] | BmMOstédhEsolutions of

results obtained for the in vitro cytotoxicity (Table

Faymula Bdi6i were pedpaztl in 10096 ¥ B0Reahiquated Bdd Fegid 2428%%5 Formula II-16

ikl AR &7 BB TRt R RSB Cier A ers it Hacentrations
rfh@mb Gloth H008.MAQ6 82HM. trh@gmfawe@é Jefl@nedub i iBEULAMR TREE hours. The
value of 1.3 nMversus 49 nM respectively (FIG 27).

fiml jicgncentrat®ngd DIHB 736 0859 Pt sagples5/ 044091

expeyi nent repe d and.t he average 0 i h .
too BeTE)S SERoHEBRER TRl 05 s PXRRRE oFom" of D Afimt resazurin
(oD JAOBRA ARG EA 1 AicAChdaRc IS pin 13gtiT @ht'dse piABRe buffered saline
Sal i nosporam de A is a potent inhibitor of the ,
weh sty sasthwell pad Hhet plates Wercoreturprsl t9rthe Ewybaiar forRed hours. Since
1RSSR O SR, LSRR, MBS A i s
mRaduted w3tHgceFestdn midepldle fiagofherr (RatkdreBidscienicd) &t = 535 nm and
part, to fproteasoma i nhi bition. The data suggest that .
Mgat i 199sipB ridiery Repazign fyg g apedignarithopp pells vas Used to determine the

bL&Eﬂoﬁh&,%hiQﬁ Wl SR 08 3R H Bre data for all experimental wells. The data were

normalized to the average fluorescence of the cells treated with media + 0.25% DMSO

(100% cell growth) and ECsp values (the drug concentration at which 50% of the maximal
observed growth inhibition is established) were determined using a standard sigmoidal dose
response curve fitting algorithm (generated by XLfit 3.0, ID Business Solutions Ltd or Prism
3.0, GraphPad Software Inc).
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EXAMPLE 38 SALI NOSPORAM DE A (I11-16) | NH BI TION OF
PGPH ACTIVITY OF RABBIT MJSCLE 20S PROTEASOVES [ 0423]
w@rassabisoe can i nhibit the PGPH activity (al soPRROSIN0EE44091
the caspase-like) of the proteasone; therefore, the
ability of Salinosporamde A to inhibit the PGPH
activity of purified rabbit nuscle 20S prot easones
was assessed. A commercially avail able fluorogenic
substrate specific for the PGPH activity was used
I nstgatkjof trhedatbmrfmtbn@/psﬁmmsmm&her gioeth mbjbplorseeffects of Fermula II-
rot easone assay kit descrji bed above. {0424L
abdiePa s 4o liges. pepdipgd 2 Srmampad! BUTECo0 v
soI ution in DMSO and stored in snmall aliquots at
-80C. The substrate Z-LLE-AMC was prepared as a 20 nM
stock solution in DVMSO stdA&dEsx -20C. The source of

e SATN %@MLQ@%@A@E&W% u€HRIGR CELL LINES

Cahuﬁ@t rypsi

nSou%ébst rate, t he prot easone

CEUSOQh?@\&ﬁean + SD *

n

BMTEH) be det

=z el £
ro—Z+LLEEand—free—ANVc

eMRtssetreldpoRBasuring the flu

The—activity

+bd||
rescen ‘O?O

DUhetsr el ease

OHAM:, @Xemtczca'iiéiﬁormm and ~ell,

46GB7M0

lylﬁll]ied W th SD5

nadat i

and he|d49n

H]!E 9?r ot eas O]

B

n||

fa¥aVaansaVal
\J I coyurmmrerrraaci

nﬁw@amwmgecéﬁl PERDEERIPIAOITVEO t

"‘Q QQ nnr A
PT .

HE) nospor a

on
o gener #0e %
q

L§@9- f ol d coppenid, abRebcld B@ndtarclhbia i On series. Thes
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B S PR Ee 20 dedert bod V9 ne

) ‘W‘%mr e

—
N

MEhyPate2y psi hElnke pamrﬁauthyrcmOAfat er addition of 46
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NEvpbsat e, [ Bem3ANBL SRalelflnpenbRbad afl 37C agd: 29

rcCl TAdos\T UI

OMGidFP et er

(|
A~ | | torescent AIVIC T WAS IIUIII torea 1 =}
] 49 £311

Hwnpn, @Xp2an gdeRORIIMOB ed and pl ot t &

PAN€E-nean of | Himaplphoataicpaiciiosna | n t hese experi médt s,

N | N

P&@e ECOU0 wap

\Ahara t ha 1o
A3

SRS P b SRS T 280 aqiv3dy,

19

crre A=Y

RBMIlgﬁ%@por a

|uu|| A4 2N | SCU 1T 1T U1ITC UUDCIIL:C UI

nH@@ammlé%l?lé@@ﬁt%na 144 WD 2006/ 0608@9: 1.9

26

UR6e/ US2005/

. Dﬂﬁa&imlﬂﬁg%ﬂ@tdmty As before, thgnmdel
CITos

S| Op@‘h% 4 25]‘\%‘3)%??1 @gvhlé)gf ¥ mtdﬁ}é 18%3%}(%&41}1&1'&2 rﬁ/ grﬂh@%eecm value is

ospor
piefdnitddi t ed the PGPH activity in rabbit nuscle 208
prot easomes with a C50 of

3 28
Do Daklo. bl ECo RIS, B4pis Rl TSR R L6 g gic against BI6-
PR, % ¢hedyHERA Al H10,.0M MEeSBHes lML@Pé@dQ %@ﬁﬂ@d@b\fCAR—

Sali nosporam dé A does biock the in vitro
P ANC-1,iRGr 3 ORPIMUBIZA6i cd U28615tls. nuscl e 20S  pr ot easorres,
albeit with | ower potency than seen towards the
chynmotrypsin-like activity.
EXAMPLE 36

IN VITRO INHIBITION OF PROTEASOME ACTIVITY BY FORMULAE 1-7, I1-2, 1I-3, TI-
4, TI-5A, 1I-5B, II-8C, II-13C, TI-16, TI-17, [I-18, TI-19, 11-20, TI-21, 1-22, 1I-24C, TI-25, [I-26,
11-27, T1-28, 11-29, 11-30, 11-31, [I-32, [-38, IV-3C, II-44, VI-1A AND II-47

[0415]

stored in small aliquots at -80°C. Purified rabbit muscle 20S proteasome was obtained from

All the compounds were prepared as 20 mM stock solution in DMSO and

CalBiochem or Boston Biochem. To enhance the chymotrypsin-like activity of the
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EXAVMPLE 39 I NHI BI TI ON OF THE CHYMOTRYPSI N- LI KE

ACTIVITY OF HUMAN ERYTHROCYTE 20S PROTEASQOVES [ 0426]
wab@eatishe ty of Salinosporam de A (11-16) to iPEN/052005/044091

the chynotiypsin-like activity of human erythrocyte

20S proteasones was assessed in vitro. The cal cul ated

EC50 value is approximately 3 nM (FIG 29). These

data indicate that the inhibitory effect of

Sal i nosporamide Ais not |imted to rabbit skeletal
prioteasdne, RhOLeas BUES: (200ART HEBEK| pHSppD&mh(ME EADTWaSand 0.05% Triton

repared as a 20 mM sol ution in O.,and stored o
X$0Ral WasaiupplgeeEehviigyes resHiing st 805 cpeaniTeRpnAN.035%. The

L e e A T e

the whamnegpsirf- hkrrmcE’IV(ﬁMdf tiCatoteatorBE-/284ys. willkepepiounahgionproteasome
can cl eave suc into sug-.LLVY. and.free AMC ..

CRRE TGN 41 PR 8 dn DRV HEe LR e B sy g titer plates.

F&Hﬁllafel oI asC ange 11- P, - he 11-ed qasedi-AMand Pexd werd Wdtdas eight-point

gem = 460 nm). The proteasones were activated b¥
d@@&san@rsewomewﬂtbrﬁmab@onagnm“uphs rehging Zpey 109 o {3 plY- Formulae I-

TR B B350 B TP R B om 1

t080. PRIVt Forful 4 ti-9And 8111 18S werkhest&®4s BSeid@sdoké @Rpdtist Y9 with final
20-fold with assay buffer and pre-incubated vvlth

cqeettetioonemgag BNC10 TG tp dacnMokomada it as égtediat goncentrations

substr at e qof
rop P oek g R DB B Faop e MECa Mgt 26y P e, 1w2s.
11279 1 044l - S weRtestd® AthOfinal CdRbhieAl8s PRlaHeSronPad M to 6.3nM.
were captured kinetically for 3 hours, an§ i ndi cat ed

Thheamplérewere nrcsb@@d ot/ °6 Honék inpisain & tevencraiereicantreiied Fluoroskan
Af)cegf oéig’gﬂe Hll%l‘ﬂ ela{:(li rEa i gl%hréor rmﬁfegt?c% t %%%%%t I 19[':&3 During the

absénce Sal i iGspor am

piRBREbA@n sfepPthe SUbASIteAWSd GiledI2d-fdoseSDEespNLEy assay buffer. After
vari abl e sl ope. -145 WD 2006/ 060809 PCT/ US2005/ 044091
the pugigjubRERH pwﬁeﬂ@%s@cﬂlp%ww ipidiated brdhe additien ofulbaml of the diluted

subs éﬁtg ﬁe%é%%%&@ Qlingd FJ ﬁ%ﬁ%g&?g{ﬂe%ﬁkﬂ&ﬁ@ﬁ{t{aﬁgn bPsubstrate

a range Ova ues o roxi mat

i 8 lﬂédc&ons Waki Z0akeL. Fhakestiiee iofl thel dl¢aved pyptitersypsiate- Waskmeasured at
activity of human erythrocyte 20S proteasones is
hg ) 1 ad e3P nfb séa rdé'Fh e pollectsd zypryHoteruingtes for pgore than 1.5

@as Onf E)w%ehsn tﬂﬁéj 'ntlé gy s ﬁlﬂ%teTﬁ%QS}%cﬁnﬂs kI“EeaEéso values (the drug

act i vi uman eryt hrocyte
ccﬁfceﬂitmﬁrmis whietr SG%y pSithe Imdsémalheelgtvedilesresiensseds arhibited) were
EC50 I
c%@e%%@ﬁ%g{) E(@;ggh Sgog%lf)ﬁgsﬂgr e? é]lgaca(??? Sg?el-rleé(p%nse variable slope

model. To evaluate the activity of the compounds against the caspase-like activity of the 20S
proteasomes, reactions were performed as described above except that Z-LLE-AMC was
used as the peptide substrate. Formulae II-3, II-4, II-5A, 1I-5B, II-8C, II-13C, II-17, 1I-18, II-
20, 1I-21, 1I-22, 1I-24C, 1I-25, 11-26, 11-27, 1128, 11-29, 1I-30, IV-3C, [I-44 and VI-1A were
tested at concentrations ranging from 20uM to 6.3nM. Formula II-2 was tested at
concentrations ranging from 10uM to 3.2nM, while Formula II-16 and Formula II-19 were
tested at concentrations ranging from 5pM to 1.58nM. For the evaluation of the compounds

against the trypsin-like activity of the proteasome, the SDS was omitted from the assay buffer
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Chynotrypsin-like activity in human erythrocytes

resulted in an EC50 of about 250 pM  Furt hernore,
wGarwdiesoshowed that Formula 11-16 is specifi cP¢DUS100&044091

prot easonme, showing little or no effect on other

proteol ytic enzynes. For exanple, Formula 11-16 when

tested for inhibition of Chylnotiypsin, Cathepsin B

and Thronbin, respectively, had EC50 val ues of 18, 000

nM >200,000 nm and > 200,000 nM respectively.
and@XBYPILR RAAM CSALAs NGB QAN eDpephidé ]shbétﬁi)e SPECk]aCIIT0 was tested at

[0430] A possible mechani sm by which Salinosporan d
cohamiitlion THBRE BPot DAY, S BEho TR SE oI g RC, BT, 121, 112,

II-%%?' ﬁ(‘iSo ﬂ%6 ﬁrﬁt 'Ilof?“ﬂ %%ﬁ @%O %@'3‘@“9&99 8 @K’\@ﬁ ést\,@ﬂtalﬂ c&&%ntra‘uons

ive site’ threéonine prot easone I's coval ent
rafigidg fiioea 20,00 t©6.3hve Hor @bmﬂmﬁ@mﬂllﬂSBbh@cdnctl’ﬂmtlani fewted ranged

ﬁ%{g: }equ\(?f;o Qﬁl)fhﬁ,ée%ilgtﬁggéglﬁé%fﬁg@ﬁ?\le eﬁ.@% g?l% e?n%t ﬁljlét | (F:re tested at
ccBEMA43 Bnding (o 81),1M Ao Bt0HOL Uliadd ¥ad edselied ceROMmaHINGhs ranging

Lactacystin, "has been shown to also inhibit cathepsin
ﬁﬁn@@dtocﬂmklm, et at., Int JBiochem Cell Biol 32:747

(0o h U et esh b AR 22 Bbe 35A A Haons

teétQQQJ&S)o@HQ FERRbhe (1G24 8116, 8t 18119, Sci®nEel, 288, 978, 11-38 and 11-44
(1999)) but not t|y?5| n, chym)t rélom n, papain,

are ahepiopt HoRah irdabiiors e tl@tuhymg@yp@nac ez@glvxjcg@ thfg’7g)§) proteasome with

o) RIS IRl R i g o wars

47 mhibiedhe grdtersexpl cﬂiyﬁlotﬂyﬁsnshbﬁacfﬂvﬁyt\Wt}DECw values ranging from 13 nM
Sal i nos or am de A for he pr ot eval uat

toj §0Mp hile thet ks g F??@“i?ﬁtfx?yﬁ ng aﬁ%t YA V‘ng?d ggm 207 nM to

o4y ﬁﬁ/lﬁtﬁﬂhﬁ% [PEYC. R BE 0TS 808 &l W’J-chﬁﬁfbﬁed i notrypsin-like

osporam de A 'was prepared as a nmM sol ution in
ao&)wy)wamdicssvanw‘rangnng el 1.4luMted0H ;aM mcvaliwefor Formulae II-8C,

LLVY- A 20 6
H\?é E&@géngébigéveﬁtﬁfm %@%ﬁ@&hﬁg@% EPP tiqng t%ﬁwféol*éﬁ'aulae -2,

1153t areqr 8t m-38Gr-18eotel wtizenakeavaga.-»of nthi g %Uﬁ&htﬂtx% 11-29,
by ei’ther’  proteasomes or chynbtrypsin |liberates th
304 Hr@smeln‘t’l-btﬁomctabhm inlvibit gte mlnblekqmmwttb pethe 20@ proteasome.

Fisgirdii B en ik Py ol 0 PR AHTeR o S el vio pe

vaﬁ‘ue@ 1411@9@ froﬁll’Bi 3AMVERAS EMA Svhale Forgdlat IsDIIUEB omwma@s m21, 1-22,
buffer (10 nmM HEPES, 0.5 mM EDTA, 0.05% Triton X-100,

30, B 4é)ané Xil{1y\ hadhfesavalpes tpnging Bem9So mibto SLENy ¢ he
chynotrypsin was diluted to 1 .tg/m (0.2 g/well) in
assay buffer and held on ice. Salinosporam de A was
diluted in DVMBSO to gener at #ABRLES poi nt dose-response

FFEY s IR FORMULAE 1.7, 112, 113, 114, TI-5A, 11-5B,11-8C, T-13C, TI-16, T1-17, TI-18,
1119, T1-20, T1-21, T1-22, TI-24C, T1-25, T1-26, T-27, T-28, 1129, T1-30, I1-31, 1132, T1-38, IV-
3C, 11-44, VI-1A AND TI-47 ON THE VARIOUS ENZYMATIC ACTIVITIES OF
PURIFIED RABBIT 20S PROTEASOMES

ECso Values *

Anal
nalog Chymotrypsin-like |  Trypsin-like Caspase-like
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hi gh final Salinosporam de A concentrations needed to
obtain conplete inhibition of chynotrypsin required

wao bab/o6dseo di | ut ed enzynme be directly added to PEEUS2005/044091
conmpound dilution series. The inclusion of 1% DMSO
(the final concentration of solvent in the test wells)
into the reaction had no significant effect on
chynotrypsin activity towards this substrate. The
reacti ons were pre-incubated for 5 mnutes at 37C and

the reactions were initiated by [the addition |of
subsitoratle I-7Dat a Wwer e §otPRebted ki neti ddPly for one ND
hour at 37C in the Fluoroskan and plotted aslthe nmean

of triplicate data poimggm The data weggemnor gl i zed.s M
r eadorpHa ! '?perfor med i pote absence ofo gl i nogpor ani dam

*A_aﬁg model-ediR—Pr-smas—a—stghpi-dal—dese—response;
vari ﬁl3ope Nor mal 9@end! dat a |f r om3SaiMnospqr am &e20aM
i nhi'BIMY'dnof the chysmtmwpsi n-|l i ke ABNIvi ty [of  >20uM

rabbit—20Sprotegsones tras been (imct yded _on the samne
or agh,mh9432] The aver égéM nhi bilti on 18b&¥r ved |i n t vi¥ M
experiments using Sal ipe¥porani|de AlpP &b eat ment @B7nM

r epFr@sRnRtIabAve experi The |dat a t hat

chynmotrypsin was |17.5 FI G 30 shom§7 535 0M
j . ‘%cate 438 1M
there is a preference fo’? Sal i ngspora edi at g’é

inhibition of theg in vigkpg chymotrypsighnh ke act [ wjguM
of PeronkdéoBes over igbifytion |of th,%gg]} al yt

M
activity of chymotrypsin. 0433} Thus | nncpnr :\m ,E

Al nh| bits the chynot rypeim- | i ke and>l2(HaM actji vi ty>20fuM
the ?)‘"r”‘tb‘%ae%§8rre Preli mmauM st udi es brIdlth e tlhat >20pM

Nnonor-a9n3 al

ualanQpUlanluc A—arSo IHHIUILD ch lly ST 11- ||kc

act}; \#nPIXIIO{ME he protea%ém®with an EGOLMal ue |of - Fo?0rM
a not shown). EXSBMRLE 41 || NHI BESHON OF >20 uM

NF- r\ts- IVI:L)I ATED LU S IVI Y BY E LAl

11 -Borpplalkiqq_ 4 | -8 EA Y g” (g%@ 427461 oM

1-16, 11-17, 11-18, 11-19, 11- 20 |1 23 - 22, 1.2 UM

- PagpuildUAs, - 147 \/3@12@@6%60809 P(g&gﬁZOOS/ 044094 5 2 uM
11-26 H27 11-28 11-29 11-30_11-44_ M -1A AND |\ 3C

HEK293 NF- KB/ LUCI [FERASE.3RBPORTER CELL140ME [ 0434] WHM
HEK 3L 18R/ | udli f er aspnmeport er cel [4i1Mne isla 213aM

i | IO :
der-vatt+ve—of—th htrar—erbryontc—kidney—cett+ine

(AT 573) land ca?nMes a I|ucifetde¥ repofter 373 1M
gengcﬂlb%gielrfbt he rlegul at3 oW of 5X NF- KB #¥ndi ng si t €839 1M

The reporter ceff[ffine was routipnely 13& tained 1n M
comphghuga PMM medi um7(-DVEWIM us 100/(\;7 )n etal| bovi hé‘“
serum 2nmM L-glutam ne, 10 nmM HEPES pM

Penicil[1n/Streptjonycin 100 1V @q OOg/ m, 154 uM

r espentiilvHi21) suppl emenén Wi th 250 7@1 V\hen23 M
perforning the Iu}cifera & assay, il

7nM 308 nM 1.3 uM

Formula T1-22 3 M 289 M 1.4 uM

2.2 uyM 3.3 uM >20 uM

Formula II-24C 2.0 uM 3.1uM >20 uM

>20 uM >20 pM >20 uM

Formula II-25 >20 uM >20 uM >20 uM

349 nM 2.0 uyM >20 pM

Formula I1-26 319 nM 3.0 M >20 uM
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DVEM basa
DVEM basa

medi um was replaced wth phenol-red free

medi um and t he

418 was omtted. The cells

Wo006/0608D4 ured in an i ncubator at 37 C in 5% QOf2T/HIIH0S5/044091

95% humdified air. [0435] For NF-KB-nedi at ed
| uci ferase assays, HEK293 NF-xB/luciferase cells were
seeded at 1.5x104 cells/well in 90l phenol-red free

DVEM conpl ete mediuminto Comng 3917 white

opaque-bottom tissue culture plates.
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The EC50 va

E’r"@’ﬁlag@er%ﬁ‘

CHALOHRIAPR ficable.

the mean ECsg

| ues

(the drug concentration at which 50% of the naxi nal
r eI a((41d] | uRdseltasfeom agt ieprebgntitivei pxpebinead)evakipgng Formula II-2,

raPibihaedgRsmu e SRR B

floﬁhmblm GhhiBit th¥cik
11-4, 11-5A 11-51

Fug%gfﬁ%%gltﬁat Formula II-2 and

Sy%o‘f@béﬂi@ﬂ(b QBtivAY &OMhBpr@easbiredyitl EC3, values of

I1-13

C1ll-16 11-17

11-18,

1181510 and 15M neppeptively. Bormula g, active mehis pasayevith 4o §so value of

8%6 n?v? SlJlllllagl%SulgSJWe?fQ obt;u:heél from i independent experiment.

[0418]

Results from a representative experiment evaluating Formula II-5A and

Formula II-5B are shown in FIG. 47 and illustrate that Formula II-5A and Formula II-5B
inhibit the chymotrypsin-like activity of the proteasome with ECso values of 6 nM and 88 nM

respectively. Similar results were obtained in an independent experiment.
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LA and |V-3C [0437] NF-KB regul ates the expression of
a | arge nunber of genes inportant in inflanmation,
W@pwphes)s, tunorigenesis, and autoi mune di seBSEES2005/044091
Thus conmpounds capable of nodul ating or affecting
NF-xB activity are useful in treating di seases rel ated
to inflammation, cancer, and autoi mmune di seases, for
exanple. Inits inactive form NF-xB conplexes with
IxB in the cytosol and upon stinulation, IxBis
phosphoryl ated, ubiquitinated and subsequently
degraded by the proteasone. The degradatlon of IxB
| eads to the activation BfANELEB7and its

1%@%@%@@%{@ L‘Rﬁﬂ@%ﬁ‘lﬁ ATS giﬁﬁlﬁf)g‘%@tl’l%[lﬁ‘}gié@&@fﬁ%\( OF

11-16,11-17,11- JRSAEBH:IMUSILIQIDS RROTHASQMER?, II-24C
U 25,611-26, 11-27, I1- 28, 11- 0, 11-44, VI-|
and OISIC o P rE4cel AP TBHOREA 135 el i &g eramined

uQﬁ/g a898RsEAEy bha1bE- lggﬁ%ﬁg catestnbH QL4818 SR. 381 3M) ! Which uses a
I N~ HEK293 NF-XB/ Luc cells upon TNF-a stinulation.

flp@4g8iic Peptidecatbatait tofmddpurkBhe (Astipd30L edlibit wuste 20S proteasomes

BNt | 3 vbbas St s B comompn
likelerZ9me lattivaf)y ik phdtedsbmieesul ted in  a dose-dependent
decrease of |uciferase activity upon TNF-a

St | n{jl|4&@]| on Ommpalideoss rrepaiekas d 10 i istpick in DMSO and stored in 5 pL

A APPSR 08 SO TR0

stiln.’ed4n allduddsat -80°C5 B he hisay tneadiivesliBe hildrely8is of SudBLVIVI AR, into Suc-
11-21, 11-22 I1-24C, 11-26, 11-29, |I-§§8and 114} .
LLHi @ﬂt@&CNﬁh%Belé@?¢ umAring AM svasapqasad dgorgmetpirally by using A

AP el Pt e 11 SRR o B g et (Coming

3904) Sdad fbllo&&ﬁmnéiicaﬂ,ﬁwlth lneh?ureﬂnbnts &'&ry fite A@puted. - TH, instrument used

11°21, 11-22,11-24C, 11 -
15 Thiren oSyt MoRnasen. e RSP SRR RGP TES . The assas

RS TR (S0 Comeyns F .

pBTeandvhe 8Bsnidtivated1ds addseritsd @Bh WS, and held on ice prior to the assay.

Salinosporamide A and Omuralide were serially diluted in assay buffer to make an 8-point

dose-response curve. Ten microliters of each dose were added in triplicate to the assay plate,
and 190 uL of the activated proteasome was added and mixed. The samples were pre-
incubated in the Fluoroskan for 5 minutes at 37°C. Substrate was added and the kinetics of
AMC were followed for one hour. All data were collected and plotted as the mean of
triplicate data points. The data were normalized to reactions performed in the absence of
Salinosporamide A and modeled in Prism as a sigmoidal dose-response, variable slope.
[0421] Similar to the results obtained for the in vitro cytotoxicity (Table 2),
Feling, et al., Angew Chem Int Ed Engl 42:355 (2003), the ECsy values in the 20S
proteasome assay showed that Salinosporamide A was approximately 40-fold more potent

than Omuralide, with an average value of 1.3 nM versus 49 nM, respectively (FIG. 27). This
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30 nM Fornmula I1-5B 279 nM 261 nM Fornmula 11-8C >20
M >20 MFornmula I1-13C>20 M >20 M Fornula I1-16 11
W@200Mo6@Boy nul a 11-17 960 210 nM Fornul a |1 - 1BCRUMI 44091

nM Formula I1-19 7 nM 10 nM Fornul a 11-20 849 225

nM* Formula I1-21 3.2 M 2.7 M Formula I1-22 1M 728

nM Formula I1-24C 5.3 M 3.2 MFormula 11-25 >20 M

>20 M -150 WO 2006/ 060809 PCT/ US2005/ 044091 Fornul a

11-26 4.3 M4.1 M Formula I1-27 >20 M >20 M Formul a
ekper@@:nt9@s Mpeat@Dad thEererageal Co 28 thk. tBoMssays was determined to be 2 nM

for Salinosporamide A and 52 nM for Omuralide.

[0422] Salinosporamide A is a potent inhibitor of the chymotrypsin-like activity
of the proteasome. The ECs values for cytotoxicity were in the 10-200 nM range suggesting
that the ability of Salinosporamide A to induce cell death was due, at least in large part, to
proteasome inhibition. The data suggest that Salinosporamide A is a potent small molecule

inhibitor of the proteasome.

EXAMPLE 38
SALINOSPORAMIDE A (II-16) INHIBITION OF PGPH ACTIVITY OF RABBIT
MUSCLE 20S PROTEASOMES

[0423] Omuralide can inhibit the PGPH activity (also known as the caspase-like)
of the proteasome; therefore, the ability of Salinosporamide A to inhibit the PGPH activity of
purified rabbit muscle 20S proteasomes was assessed. A commercially available fluorogenic
substrate specific for the PGPH activity was used instead of the chymotrypsin substrate
supplied in the proteasome assay kit described above.

[0424] Salinosporamide A (II-16) was prepared as a 20 mM solution in DMSO
and stored in small aliquots at -80°C. The substrate Z-LLE-AMC was prepared as a 20 mM
stock solution in DMSO, stored at -20°C. The source of the proteasomes was the
commercially available kit from Calbiochem (Cat. # 539158). As with the chymotrypsin
substrate, the proteasome can cleave Z-LLE-AMC into Z-LLE and free AMC. The activity
can then be determined by measuring the fluorescence of the released AMC (Aex = 390 nm
and Aem = 460 nm). The proteasomes were activated with SDS and held on ice as per
manufacturer’s recommendation. Salinosporamide A was diluted in DMSO to generate a
400-fold concentrated 8-point dilution series. The series was diluted 20-fold with assay
buffer and preincubated with the proteasomes as described for the chymotrypsin-like activity.
After addition of substrate, the samples were incubated at 37°C, and release of the fluorescent
AMC was monitored in a fluorimeter. All data were collected and plotted as the mean of
triplicate points. In these experiments, the ECsy; was modeled in Prism as normalized

activity, where the amount of AMC released in the absence of Salinosporamide A represents
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1.4 M Formula 11-30 2.2 M 2.2 MFornmula 11-44 17 4
nM Formula VI-lA >20 M >20 M Formula |IV-3C >20 M
WO 2@6M6080EC50 VALUES OF TWO | NDEPENDENT EXPERI RENUS04584091
SHOMN. WHERE N>3, THE MEAN EC50 VALUE + STANDARD
DEVI ATI ON | S PRESENTED. **THE ASSAY ALSO WAS
PERFORMED W TH COVPOUND 11-20, AND RESULTED I N AN
EC50 VALUE OF 154NM WHI CH VALUE WAS NOT | NCLUDED I N
THE CALCULATI ON OF THE MEAN EC50 VALUE. [0439]
165 uktidtyt ranbdoree e eswent diosatewex p eigimoiht decatypatsengith a variable
Formula 11-2, Fornula 11-3 and Fornmula 11-4 (FI G 44)
siPBYeal ed that pretreatment with Formula 111-2 and

For my4as)l | - HakLsdlhied i RidosRrAsaendemiviec iRapepafl activity in
luciterase activity in NF-xB/Luc 293 cells upon TNF-a

rabbit ruseliei 208, prateasops eiithanddC @G 50 oM (HGHR ). NE-rgBicate experiment

i nduci bl e | uci.f i Vi ' ' i _
Wl'?g R%ﬁf’%e%’ ﬁgl}%%ﬁ, %rg‘%sl%_ Ig? 130,%%\{ : éé(ysglcikog{/Ua?ﬂl}gxflgl[els%g?s%ﬁﬁdlcate that

ShlinoAporw@sic6X dovh bR thélin data POPIE a@b$®rofgalirified dabbit muscle 20S
replicate experinment. [0440] Results froma

prosqesenesnelkeit withdqpamoieasit thad sgen deWads the crmmerppingikefatVity-
Formula I1-5B are shown in FIG 45 and illustrate that
Formul a Il -5A and For nmul P'ﬁ’% inhi bit NF-KB
i nduci bl e luci ferase act ﬁ%%y vletjngnECSO val ues of 30
NM aniNRBITIOW OFEBRE CHYNOTR YRISHNHAK Eded BIVEY eOF HUMAN
observed in a replicate experinment. -151

2006/ 060809 PCT/ B8YJHH Q4% fosgmpé%ﬂ]\é\gFFECT OF
SALI W DE L it e o NordtRiaol AW bING iBRABIMAY chymotrypsin-like

[ 044 perinments were carried out to study the role
acfvitgaifi mosparghiodgte K0S rprothasomil-wdB asiegredlin mgrg dihiswalculated ECso

st.abl e HE 3.,clan - KBLLuc ,293) .. d
VR4F 1§ PRGN TSHE P UHAEL” rBor VESS deremIRTe AT g mbrory effct of
shedbahinre Qfs RXIiMNftedB rbntilepS nliesle pRlidasathat i on of
this cell line with TNF-a | eads to increased

| uci ftRZke Selinaspoypmide 4 Wesgropasfl aym RE makk peluieroi DMSO and
stored in small aliquots at -80°C. The substrate, suc-LLVY-AMC, was prepared as a 20 mM

solution in DMSO and stored at -20°C. Human erythrocyte 20S proteasomes were obtained
from BIOMOL (Cat. # SE-221). The proteasome can cleave suc-LLVY-AMC into suc-
LLVY and free AMC and the activity can then be determined by measuring the fluorescence
of the released AMC (Aex = 390 nm and Aem = 460 nm ). The proteasomes were activated by
SDS and stored on ice as with the experiments using rabbit muscle proteasomes.
Salinosporamide A was diluted in DMSO to generate a 400-fold concentrated 8-point
dilution series. The series was then diluted 20-fold with assay buffer and pre-incubated with
proteasomes at 37°C. The reaction was initiated with substrate, and the release of AMC was
followed in a Fluoroskan microplate fluorimeter. Data were collected and plotted as the
mean of triplicate points. Data were captured kinetically for 3 hours, and indicated that these
reactions showed linear kinetics in this time regime. The data were normalized to reactions
performed in the absence of Salinosporamide A and modeled in Prism as a sigmoidal dose-

response, variable slope.
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[0442] NF-KB/Luc 293 cells were pre-treated with

8-point half-log serial dilutions of Salinosporam de
woqosasgdng from1l Mto 317 pM for 1 hour f ol POIEs2005044091

a 6 hour stinmulation with TNF-a (10 ng/nmL). NF-KB

i nduci bl e luciferase activity was neasured at 6

hours. Viability of NF-xB/Luc 293 cells, after

treatment with Salinosporam de A for 24 hr, was

assessed by the addition of resazurin dye, as

previoda8] y deplicaichexherin@®@ats3perfnatd asingdmimaof erfdfirocBe Lproteasomes

293 cells with Salinospor e | ted
i Bessdel AT it BATERgt Har fuf i DRted 4y These resuts
m-ﬁNF t&hﬁtth@m Akrb Ry dthyBsind ke dctieif oﬁimnﬁﬁ'e%})throzﬁé 208 proteasomes is
cal cul ated EC50 for inhibition of NF-xB/luciferase

seagitive fa Saliggsporamide/is. A cyt otoxicity assay was

si mujt ou erf
con CL%‘?QEH i ?ﬁ)x%!ﬁa EI—S&{ zlgﬁ oossh&\_svrea rlr?shh[g)y}/e 8% tkck} Ill 1ke atnd Caspase-like

a@®itly ofi fiddani drythfokb)te. prottasohrb t B()r&)tyr&)n—hlirdﬁﬂﬁestudles showed an ECsg
representative data suggfst ed_t hat the aobserve

vile pearadt P ML e el Gawadclihean Kt 820Ut g maf- aﬁd%owl studies of
Ch%ﬂé@trr%m lllwgctf%t&%rﬂullﬁénd&%ﬁd%y@g‘ 1&5&‘[@111 an Ecsﬁ of about 250 pM.

I at'ed-signal1hg event rathef than cel
Fexsimbie, élﬁdi[es)dlmed [tet dditlp dhlG sp@ﬁid\%r KE procafomeagdowing little

o RE R of BNE: SR pu e T it 1amP B BORBAI e tested fo

inhasti®V af daLRSirin, \WRHPER Blagl ThENAINECROMEIPEIOL RIANECSs; values of
| evel s mrgﬁasgﬁssed |eg both HEK293 cell s and9t he NFS-O

18800 W, 22,0 gum, taad >208.H80 nMpaepgictizely| s wer e
pre-treated for 1 hour with Salinosporam de A at the

i ndicated concentrations followed by stinulation wth
10 ng/nmL of TNF-a for 30 FXAMPEE. 40Ant | bodi es agai nst

t ot al d ph dt

et or mne | ne. SNabYEEEALEDER BT hEIGTE R and

ant i kgl i n\ ankiibedhamils egyt@hleﬁmgéﬁﬂ&ﬁﬂ%ide A inhibits the
Ioadl ng of protein. -152 WO 2006/ 060809

pl@@'ﬁédﬂSQ(BOEy ﬂl¢4‘6&ﬂ10n E)ﬂdl%l} -lagons ffcnlwulonailthGSa]&ﬂgsporamlde A with the
nt of both

A at
S TSR A PP b Lt R e S G roleaine would

bloBlt @le doxiBa sidltas i GesidRibat Bt or tROERPNE: h&Batyl BRI proteasome.
when stinmulated with TNF-a. These results st rongly

Fenligmtiraf af- hé BiokEbena Y 5 /6% (1889)i @nst@mmsdlyrﬁb@g@pmla@ Jactacystin,

%2"96?%%‘% : gtﬁsaogq 4}%12 (':cﬁh%p% n Aﬁgbt?cgﬁgg (jey g{}tnghem Cell Biol 32:747

(200K catovwaii, eEXAM’ZluE)u# ]BZEFEEHH @B0 SADISWI\MDBMMEM Biophys
CELL CYCLE REG;J@ Y PROTEI J\IS [0447]
Resy pamnlupnwﬂﬂg@ QY a%tTﬁ\ng Gederg ¢t félss‘@fﬁ”ic%\ﬂ% 978 (1999)) but not

s, %ﬁ&fﬁﬁ)i&psﬁk’ &M, calpain (Fenteany, ef al., Science 268:726 (1995)), thrombin,
or plasminogen activator (Omura, et al., J Antibiot (Tokyo) 44:113 (1991)). Similar studies
were initiated to explore the specificity of Salinosporamide A for the proteasome by
evaluating its ability to inhibit the catalytic activity of a prototypical serine protease,
chymotrypsin.

[0431] Salinosporamide A was prepared as a 20 mM solution in DMSO and
stored in small aliquots at -80°C. The substrate, suc-LLVY-AMC, was prepared as a 20 mM
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involved in cell cycle control by regulating the
degradation of cyclins and cyclin-dependent ki nase

W@ Swkpeisohi bi t ors such as p2l and p27. Pagano, PEL/US1005/044091
Sci ence 269:682 (1995), Kisselev, et al., Chen Biol
8:739 (2001), King, et al., Science 274:1652 (1996).
Furthernore, p2l and p27 protein |evels are increased
in the presence of proteasone inhibitors. Fukuchi, et
al ., Biochin Biophys Acta 1451: 206 (1999), Takeuchi

soltiddl in, DO dnd GaReR bt RO3C 93préikblytid Addyage Thiethed sutairate by either
western bl ot anal ysis was perforned to evaluate the _
prefepessies of clsanqtyypsip dbeaires heATuoresaierdug i Moy gich sag be monitored

inll_'fg eglg)t%n%ér_ Qé)]l —a@% 18% 7an('115}ui ng A{éa)enmj;Eﬁa%ﬁe ?%lzé{ Ti%_l_ gﬁilaﬁ'ypsin was

Luciferase feporter ¢l one.
obMdistEfom ¥ighs (Quresenties), imd prefaredads avemg/miepihwivadn assapguiter (10

n@glﬁg%gloag m@sﬁb%g; Oz)g%hjar%gg%gﬁ)ﬁ,gﬁ#ﬂﬁgﬁtﬁqﬁ&gﬁgﬁqﬁ]q%ﬁnely prior to the
! [ iy ! . ii Reld on ice
0 R 8y O 8] e on o

Salessgoianidadi eat didutdat DYED &ngdenepd aip Bgbait do$eexespanse curve. The
wer e el evat ed mh,nagoth cell. lines re treated

. pth,. ..
high) {bSRURAHROBEMIAC o CPEFBHIEN S Pab Tios COTEplply Thibition of

RS Rafuirod|thAARPANAN Syheasd Sirdeily hidbdbtth&@ompound dilution
prot éasome activity thereby preventing the TNF-a _
sdriesluEealinglesionaxf 14 DdFSONth¢ fiml copcendrdiian frsolvien| g the test wells) into

i | i nhibiti ) he.. .
OB ST PP ! G PR 0. o
reaCIRAE vttt ht-inCutRiddi e 5asinh®s o3 Ao pidtt seacRaganere igttiated by the
a%l@(}%é}e‘é%@ 13%%%:%&76?%2%' 4 G’ gg%higlle@éfllysééu &mgr a@é&ﬁ%@fc _inl ‘ﬁl% Fluoroskan
a\f@ﬁﬂé}g Thglllqulegﬁ% ﬁ%cao’[e BYta ﬁm% RerePndrinkti2&) to reactions

To address whether Salinosporam de A induces
pafoptdsi the abtaicedf 8dinogporarhide A, add otddelnd of Piies pa g eigenoidal dose-

activity.was eval uated.using, Jurka ells nican ...
S skl 851 | SotruiiSl Aecy ot seiBsrtniin A, iiftyq of we
ol%@ﬁdtrybﬁ%ﬁ%&)vity[&%ﬂt 208 plAtas6abd s besrEinflhaédsh @ sdne graph.
106 cells 13 nL per well in a 6-well plate and

i ncul¥438d affhg7@vesws (\inkibiticmp abfervg8ooipy/ WO hEKPHINEGRts  using

al i nosparam de A_and t e [ , . ui
sRoBEFRY: A 85 A0 f ARILREN SR w050 shons o
répeReRtveaixbenge). 20 o aidiadOhaiMhereas p peffdrumieyfor Salinosporamide

toxantrone is a chenotherapeutic drug that induces

Aapedinied i ighibHioni of dhnd” aiieo ndmeyPHiiEe @etyisy \nf gproteasomes over
i i 3 R L1 NS UP LGS IS gfich, T epai 1 and was
H#ﬁ%vud%& a8 a p05|ﬁ| e czﬁﬁro . Bhalla, et al., Blood

82: 30333]( 1998)s, Salidosporamide A inhibits the chymotrypsin-like and PGPH
activity of the proteasome. Preliminary studies indicate that Salinosporamide A also inhibits

the trypsin-like activity of the proteasome with an ECsq value of ~10 nM (data not shown).

EXAMPLE 41
INHIBITION OF NF-kB-MEDIATED LUCIFERASE ACTIVITY BY FORMULAE II-2, II-
3, I1-4, II-5A, II-5B, II-8C, 1I-13C, II-16, II-17, I-18, 1I-19, II-20, II-21, II-22, [I-24C, II-25,
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were treated with EC50 concentrations (Table 5) and

i ncubated 19 hours prior to assessing of Caspase-3
W@ewcwesy2? Cells treated with 0.25% DMSO ser veRPCHBES100&044091

negative control. The <cells were collected by

centrifugation and the nedia renoved. Cell pellets

were processed for the Caspase-3 activity assay as

described in the manufacturer's protocol (EnzChek

Caspase-3 Assay Kit from Mol ecul ar Probes (E-13183;

s, Appendix 1Go, WH0C -440mm A A0aD TVOFC; HK® 3a0ipk BUAICERASE

and is also avail able at h¥gertext transfer protocol

on the worl dwi de web BEPORTER CELL LINE

R TELsA POPAR h E pgbvne of

hifrASP&EByeni€ RIdpey 8t Bnd (ATCEERIBI573)|aatl @arriznd lichferase reporter gene
i ncubated in the dark for 30 mnutes prior to reading .

urfden dhe semintion off TX QIN«B biading| Bi%y: c ak o FEPOrBEWY AR was Toutinely
using a P [ M-t T 4 M=

0 FREIE PR DAY o B 20 SEMLE s,

LWaltemie! a0 ManedEPHSNgnd PeniBliy/ PreitempciAsa ay0OKIW/ml and 100pg/ml,
Pierce) and these values were wused for

regRActiutly zapplomented with 25 0aeanliGas Vepersaiarmaing s luciferase assay, the
ri nt s..i ndi t . j SPAram
o§HRS. BB A L P Bl asRer A Bhuhe AR an i
Gaig Gas pageed The abllewbie ltGed iB4).ineubathr\AO32006H0BOETY, and 95%
PCT/ US2005/ 044091 TABLE 5: EC50 VALUES OF
humpdifigdaoRAM DE A AND M TOXANTRONE CYTOTOXI CI TY

AGA B‘ﬁgse]‘] UREﬁTF%%?‘eﬁﬁﬁéﬁaﬁmi@%Mesass%%mﬂlim3 EERB10Mrerase cells

% ma 1 I nosporam de A 10 97 M toxantrone
woRt 92de EXANRLIB* 431IPARP iCIOBAVSGROBYd Sitd NEBRORAMDPDBE: Medium into

com AT e [0653) L et LB 355855, L, S0 2 150
1 EPUAAE Syl A R ) AT et
gémerane en Gfpoitdalfebg dilntiorasseies. (héy dil iogetesicofvaClghas dilged 40X in
e S oSkl TS S0, s i s
S0 AT skl 0, M e 13 5o
MO H-i 3Gy, T-OF 82 hge-22f I-RARPIRY, B-A6pHIFs 11i38, H-29allk39aVR-1A and TV-
383c a gl% gtgr%iing ’dih?t?o% v%c’s n%a}flé:ehm 100% DMSO and the same procedure was followed
as described above resulting in final test concentrations ranging from 20uM to 6.3nM. For
Formulae II-16, II-19 and 11-44, a 127 uM starting dilution was made in 100% DMSO and the
final test concentrations ranging from 317 nM to 0.1 nM. For formula II-20, a 2.5mM or
8mM starting dilution was made in 100% DMSO and the final test concentrations ranged
from 6.3uM to 2.0nM or 20uM to 6.3nM respectively. The plates were returned to the
incubator for 1 hour. After 1 hr pretreatment, 10 pl of a 50 ng/ml TNF-o solution, érepared
in the phenol-red free DMEM medium was added, and the plates were incubated for an
additional 6 hours. The final concentration of DMSO was 0.25% in all samples.

[04306] At the end of the TNF-o stimulation, 100 pl of Steady Lite HTS luciferase

reagent (Packard Bioscience) was added to each well and the plates were left undisturbed for
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serves as an excellent marker for this process. [0454]
Jurkat cells were maintained in RPM suppl enented with
waossMetsed Bovi ne Serum (FBS) at | ow density ¥CRUSH05/044091
cells per nL) prior to the experinment. Cells were
harvested by centrifugation, and resuspended in nedi a
to 1 X 106 cells per 3 nL. Twenty nL of the cell
suspensi on were treated with 100 nM Sal i nospor ani de A
(20 mM DMSO stock stored at -80C), and a 3 nL aliquot
10" @M 860 BNEPraGR thefite hft@surRE thdRciTéhsanyiviey. ’]l']iEr ektint luciferase
aliquots of the cell suspension plus Salinosp g%
unnen(%LEdb Feredmpasugd g |usingjasisiongpigroptags ﬂ\r“ﬁ@’élle{eé gg‘f ioscience).
The 8 Q}a?lfes ‘@1‘% cﬁ'u@ OSibh¥giocnontialn 56% JFARP ngx‘?rﬁé(latgﬁtlv@ﬂlmferase
cel'l uspension was treated wth
acﬁt/k‘ﬂyd [solambttbdbewma cbdmdmd ap di’pﬂsms(l(haphiﬁaldl Seftwiug) gsmg a 51gm01da1 dose

S5921, 700 tock stored at -20C). Sanples were
resRoRDR, depiable glol’eé!m‘@? 8, and 24 hrs in the case of

Sal i nosporami de A treated cells, and at 4 hrs for the
St aurosporl ne contro! For each ti e BOI nt, thegel Ils

1,&55&{3;13@ -20C prior to SDS PAGE Each cell pellet was
“resuspended in 100 L of NuPAGE sanple buffer . _
(1 nv[ﬂﬂff’ﬂgenNEechaggl)ateart@e exprpisionfol dalargesuyiics ofygpnss important 1n

1nﬁ|§§ f gr? %‘f)f?% Ps?igf wme 'ij%e{lr it ﬁs{gds Akt i@ d?seg%egv'ﬁlﬁso&)%ﬂ)ounds capable

o nitrocell ul ose

of %u%@%éﬁ&@ﬁ%%?@ dS20660446801 inerdatiagediwass related to
probed wth a rabbit polyclonal anti body to PARP (Cell
1n3a@natlomg:ag@e¢29nd aufasmineme dlisgpsego@t cxamnle.r AbHp iinactive form, NF-xB

%Lelg g\ﬁ hpIh %Sg g%tc%tz%lca%géaﬁrg gtg%l%lesl‘[g 8 8 [icX Slrs m@%ﬁlag?aQ% ulaqultmated
r[%&lu%e'q{]@ﬁtfy' dedlaida B&St'hE‘ IrdRlas ¥ ABThd Reeddgtionl &8k B539ds to the activation

Thé western blot presented in FIG 35 shows the
ot NBaBaayel iGf tradslREationtibitlee nucheus JTirekedfects off IFermyfag I1-2, -3, 1I-4, 1I-5A,

TSR R 981, APt B .

2@ @nY, iy Sr-a4 el £xRasieCt & SRl dcaoaRar eTNUacEA wi bealuated by
t'he majority of the remaining PARP is cl eaved by 24

aslaessmg'lfheNSHeBrmép@dl1n@f€tlatseap@ﬂt}tml HIEK 2% WF-1dH{byg pedlpivgon TNF-o
cl eavage of PARP with nost of this protein being
SEP A% within 4 hours. These data strongly suggest

t hat (o284 O?Pé%{eﬁtmeﬁﬁoﬁma&/w@i 0GE cAROPHIP Fomilbe muzr KB4, 11-5A, II-

cells. 44  ANTI - ANTHRAX ACTI VI TY 045
5Briddo, 847 aggéyIIﬂ@;II-tZﬁeH&jb 22y I@pCsH 260 B qug Ih44b];esulted in
%E)sheeéepe ocm%? éllecrease of luciferase activity upon TNF-o stimulation. The ECso values to

inhibit NF-xB-mediated luciferase activity are shown in Table 4 and demonsirate that
compounds of Formulae II-2, II-4, II-5A, 1I-5B, II-16, 1I-17, II-18, 1I-19, II-20, 11-21, 11-22,
[I-24C, 11-26, 1I-29, 1I-30 and II-44 inhibited NF-xB activity in this cell-based assay.
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to prevent cell

nodel
bel ow.
adapted to and maintained in

system assaying for cyt

Modi fied Eagl e Medi um (I nvitrogen,
bovi ne serum ( ADVEM
VA) at TABCE4 a hum difi ed

| at ed _overni

, He3, D - %
L) A 1IORARC RlSr ﬁt260ﬁ 2f 1199, 899, H@Jo' ﬁZME*vt 1A AND

Alternatively,

suppl enented with 5% fetal

Medi at ech, Her ndon,
i ncubator. Cells were
EGW&%$Q¥WW%E:

Rt fRehon, 8

ate.

death resulting fromLeTx exposure,
RAW264. 7 macr ophage-1li ke cells and
w@200b060889 t oxi n conmponents were used as an i NPEI/USIH05/044091

reconbi nant LF and

otoxicity, as described

[0457] RAW264.7 cells (ATCC # TIB-71) were

Advanced Dul becco' s
Carl sbad, CA)

5% CO2

5]%;]&18%&? g6, I-17, 1I-

cells cultured in

DNEWS@FHR@NENF&B MPTHA TOR I ECHE RASH REROREREHENE SSA Y
| W | | bl , .

renmoved th&€ohngldumdi ng nor ni ng

and repl acdiCai t h
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put >al I nos
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o ggqﬁ‘ﬁff
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froma 1 nfpmul®NSO st ock sol
final caoncentration in. ADVEM

pounds wer eso@pepar ed
ation and di Ly

Eg,ltothe

After a 15 mhute
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or 400 ng/ nL 67AMI| one or
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Bi ol ogi caly Q@r@_g{g s
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sol uti ons |n sterile water col

nt ai ni ng

cu IICU | T OTIT L| bl
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20067060809 PCT/ USZ005/ 044091

descri bed mymbufagr-sBnuf act ur er |
for 6 hours at 37C, foll owed

0 C as
at ed
sazurin

Ing/m BSA,
Cells were
by addltlon

e

as previously described. Pl atg¢
addi t i onalFeemobul-8Cpri or to ag
by measuring fluorescence. The

®S were i ncubapefr an
ssessing cel L HI @pl lity

b data are a :

three experlrrents with three t
experlmeanOHﬁ‘éia Q(expressed
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oo TrecgyatrTve) U.Ilu

(posi ti ve)Fctrmulmﬂflﬁal i ze the

jlat a usi ng tlAe 3 oM owi ng

equation: % Vi DI = T00%(¢
control)/ \/1 control

Dot ve codst BRI Fe g

e
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The data represent edin FIG
treat ment Gemwla B4R nosporami ¢

36 i ndi cat e tballM
le A can prevengm

LeTx-induced cell death of nacrophage-+H-ke RAVRE47F
cells in itr? reatment of [RAWcells w /mMither LF
or PA al on 0 aSHT i nospor am de A alone reluhMed in
H++H-e—+eduectton—in—~cett—viabirt ly, wWher eas lreaiﬂ[rent
with LeTx Feswla B&0in approxinately 0.849% %M
viabiTity as conpared to controls. Salinospp H R de A
may enhancBormmdcti@ihage survival by inhi bpth] t he
degradation of specific proteiins and decr astt ng the
1 pM
Formula [I-22 728M M
5.3 uM
Formula [I-24C 39 tM
>20 UM
Formula II-25 >20 uM
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synt hesis of cytokines, which will ultimately lead to
the inhibition of the lethal effects of anthrax

WO 2006060800 Vi vo. [ 0459] Al t hough Sal i nospor an BET/BS2005/044091
treatment al one produced very nodest cytotoxicity at
concentrations of 100 nM and above, treatnent with
| ower, relatively non- toxic levels reveal ed a nmarked
increase in RAW264.7 cell viability in LeTx treated
cells (FIG 36). For exanple, the Salinosporamde A +

WW@ celT-"viabi %Ml%t when

pr et r eat egomitihrldd NnM Sal i nogporam de A, Whi was a

concentration that showed 96% viability it

Sal i nosporam de A alone. The javerage EC5050im

Sal i nospofamdell-A i n t hese gtudi es was g@amfl In
e eff

contrast, Omnralide showed relatively |itt ect _on

cell wviability until concentjrations of 21>2dpdre
reached. E9BMIa{l-4%his high cancentration wfo M
Orur-alH-de—enty—37% viabtHi+ty— et

0
t hat Sali%s‘%(z\ jde Ais a nore potent 1AmMItor of
LeTx-i nduce 4.7 cell death. Consi st é&dtuM t h
these data, Tang et. al., fnfect nmmun 6 :zd@ib
(1999), foupski@io t he EC50 cdoncentrati onsf MGL32
and Lactacystin (the precurslor to Owral PdéM™in the
LeTx assay were 3 M Taken tggether, these data
further i lFousdledit44 t hat Sal i nosporam de A itg M nore
potent inhibitor of leTx-induced cytotoxicity than
any ot her conpound described {to date. -15%
2006/ 06080T™MPETY U52005/ 044091 [ 0460] Sal ippgyor ani de

A pronmpted-survi-val—of -RAWRE47—eeHsinthepresence

of LeTx ipdicati that this |conpound or %20 M
deri vat i vgwg%f\}t}gca val uabl € clinical theEr@deutic
for—anthrax—tnmadditiom, Tt 15 wortih noting that

" [ ' [ ({60 7
R SRR Ty, SR SRR s S e witere
NEE, BaAk | HEERORAM BT ABAGA TMIID MIDTDORVEA WG QSR RANBNTED. **THE
PROSTATE CANCER CELL LI NESE£O461 NF- KB can_be to he
ASPAY| 430 WA RERFORMBDANH T €OMPQHE® H0ahdt FHILTED IN AN
&4 WRLEE MR OfRd Waich! SAGENWRRONGAY ARIMEDED IN THE
cOnstituti vel y acti've in various prostate cancer cell
CALOEE. ATHONERh THiE MEAN BCs) V2OOZE. Shi mada K et al . 2002
and Pal ayoor ST et al. 1999). NF-KB activity is
regul ated by the proteasomal degradation of its
i nhi fpig3e)r | KBauts BoRCe $arieRaR@l akheeménthasalR@®B Formula II-2,
shown to inhibit the proteasone in vitro and to
Formtuder fler end Farmhila Het (HGKE)sieyendadi that pratrpatagnt witle Formula II-2 and

Fc?r%atu ay thy I'C(S)IIlte§a11!1 Ianc%%ggerzp%g‘dgl déoérg gy lc'l}cifterha(sae g&{v'itly F%1'1 RP-xB/Luc 293

cells upon TNF-o stimulation. The calculated ECsp to inhibit NF-kB inducible luciferase

activity in this experiment was 73 nM for Formula II-2, while ECsp value for Formula II-4
was 67 nM. Similar data were observed in a replicate experiment.

[0440] Results from a representative experiment evaluating Formula II-5A and
Formula II-5B are shown in FIG. 45 and illustrate that Formula II-5A and Formula II-5B
inhibit NF-xB inducible luciferase activity with ECsp values of 30 nM and 261 nM

respectively. Similar data were observed in a replicate experiment.
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nyel oma cell line RPM 8226 and the prostate cancer

cell lines PC-3 and DU 145 was evaluated. [0462] EC50
wQ@ 200606080%r e deternmined in standard grow h i nhP@I/USIN5/044091

assays using Resazurin dye and 48 hour of drug

exposure. Results from 2-5 i ndependent experinments

(Tabl e 6) show that the EC50 val ues for

Sal i nosporam de A against RPM 8226 and the prostate

cell lines range from 10-37nM TABLE 6: EC50 VALUES OF

SALI NOSPORAM DE A (11-16) AGAI NST MULTI PLE MYELOVA

AND PROSTATE TUMOR CELL LI NES Compound RPM 8226 (n=5)

DU 145 (n=3) PC-3 (n=2) EC50 % EC50 % EC50 % (nM,

cytotoxicity, (nM, cytotr®iMpPiy42(nNM cytotoxicity

mean nmean SD nean nean SD SD SD Sal i nosporan de 10

3 BEFEQT ®F SAINSPOR AVIIDE AGYNGHE NE-uB §IGRALING PATHWAY

2006 809_PCT/ US2005/ 0440
Sal i ‘qg%gor aﬁ%‘l&?gn}&nﬁ WEIR 8%%(? %LB 6%) %/ Shelr{):le ﬁﬁ%l ng%x%og%ndg A in the
NEX Q‘Bamgxﬁllhhépél’cﬁ&aﬁ VAIstaledERY 3G d QH-RB/Tbeo D) veavrgaarll carrying
ARP and Pro-Caspase 3 using western blot analysis.

a Bmferfakeyrﬁp@fe‘r serammdanm r@@@@om@ﬂ 3% Nifet e bindmg tsiseh. vﬁttnnllatlon of this

100nM d 45R0
LR S A R B B i
l'ys aﬁ{) $Wer ﬁFH@FuJ £SOl FretHHE ires108 Weth RIS HRMAIEUE & BFial dilutions

condi ns an otted onto "nitrocellul ose. The blots
ofn@4linotgveamide o@be(dangmgwframti HPARP3 b phhitfor dd@pa@dlogved by a 6 hour

i SRR T AT R T

hc%qép el‘leal’l;ﬁ O*\I!F'ﬂ%ﬁ@%@ EJ‘l@t féiiltlj %&HPWH‘SQ%1 oramide A for 24 hr,

eat nen 26 ce’l to the cleavage of
whARPesagith Rh o adispasaedizinm dyef asrme‘delm}’ldmmlbedrran ner

Lo S Hibs b Bs o N EI0) Cal G R TREn e A resuted i a

d s@%ﬁg gg crea%Rgf ﬁfcg@%%% tllvﬁ}r %lpBEaﬁ\YF aostti'nﬁﬁ'ﬂglne(F?é §1 right y-

our ete In contrast, in PC
a9l | The ft@lcﬁﬂa%d%ﬁ fof ﬁﬁb‘aﬁom of ok iBdiabifaasat acﬁmty tvmsrs7 nM. A
whil e the cl eavage_ of Pro-Caspase 3 .,i det cted in

CYLPHOBICHY (R332 st Sl{miit@eog#y peffgg%esi}, ROM 0’8’2(% éhat é 15 gcapgsniration of
S%%h%gpérﬁnﬁig al WAt fotthRceideainiRly diGat, ner {hRise erhesel i@presentative

data suggested that the observed decrease in luciferase activity by Salinosporamide A

treatment was primarily due to an NF-kB mediated-signaling event rather than cell death.

EXAMPLE 40

[0444] In addition to the NF-xB luciferase reporter gene assay, the effect of
Salinosporamide A on the levels of phosphorylated-IxBa, and total IkBaw was evaluated by
western blot. Endogenous protein levels were assessed in both HEK293 cells and the NF-
kB/Luc 293 reporter clone.

[0445] Cells were pre-treated for 1 hour with Salinosporamide A at the indicated
concentrations followed by stimulation with 10 ng/mL of TNF-o for 30 minutes. Antibodies
against total and phosphorylated forms of IkBo were used to determine the endogenous level

of each protein and anti-Tubulin antibody was used to confirm equal loading of protein.
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hours with various concentrations of Salinosporam de

A Briefly, RPM 8226 cells were treated with varying
w@orvemespat i ons of Sal i nosporam de A (2345R01) PEDUSB05/044091

hours and protein |ysates were made. 25g of the

| ysates were then resol ved under reducing/denaturing

conditions and blotted onto nitrocellul ose. The blots

were then probed with anti-PARP or anti-caspase 3

anti bodies followed by stripping and reprobing with an

ant i {&d6li n a’n:tsihbwdyn FI132, trg@meeirrd hotly cetldges wath SalinOSporamide A

S POSLAT 55t RES00R OB CEPEPUGN L B eRHE, R e
ph&&?h&h@@‘}lex@f %M%Mhﬂéh Rl W@-Wrﬁ%eF@E{WL&Eongly support the

11-2 I11-3, H4,611-5A, II1-5B, 11-8C 1I1-1
mb@halﬁsm mﬂ_aq_tix)n q_f_]_Szgllﬁlosp_pIarmge Al as 2(@rotedsome 1nh1b1tor whlch prevents the

a5 o1 B DRIBEY FE BB TP TR AN 11 50 RPb

8226 AND U266 CELLS [0466] The human nultiple nyel oma
cell lines, RPM 8226 (ATCC, CCL-155) and U266 (ATCC,
TI B-196) were mai nt ai ned ERAMIBEobri ate cul ture nedia.

THEriEt bR ISR osPHIRAIARS: WbRBHIRCUORE Bl L TER PROTEINS

PCT/ WB29105/ 044 08iquitifptotdasérae wettwaygiowh hessetiabipro®slytic system
assays, RPM 8226 cells and U266 were seeded at 2x104
inylred i gelheyer PRy reguidipe &g deeradalion ofpycliphpidexs!in-dependent

Kk{HRsd f{’cdmtlﬁh@%ﬁ' §£h3a%0p421 B agkr walo e, es?'a?af&:}%%et 98@ 1682 (1995),

t1ssue culture plates. 20nM stock Sol utions of
Ka&snb@umdgzl wWEhen pB@pa&% é2p (00100 % 1Dp/SE; @Lr&wmcedZ’érhwW (1996).

red at conpounds were seri.a
F&ﬁ TR Fe P2l a‘i%r r%?.pegtf@ eéénlﬁ HE® IBEFa%RgrlFstlhgrﬂssePf%Q? proteasome
iHIRERNT FatucB) ef anJdRioeimFRIbs atal 1451:2061 (1899)) Tal&&chi, et al., Jpn J
H5B, 11-13C, I1-17, 11-20, 11-21, 11-22, 1I-24C,

Clz_rgcezgﬂes $3776, (2092) 28, ‘herpiarg gvestern gb)t a]lqum%‘qas quoggled to evaluate the

ﬂf%{;e@ Sdh}{ %Cd‘rary Aie 1A tPeggne]ng' foﬂ7 gglg ?é]?e%g(])\ﬁ f)?l_ %gd)’ %ﬁp/l using the

i na oncentration

HEK209 cellsland4h aHEKRD3 N@-r{mngﬁﬂrafsé mpoﬁ&mcMet o 200pM The
final concentration range of Fornulae 11-2, 1]-

Il -5H048k e f MWQW@&I@SQWM%E Flcha33 WE@rF@E‘iﬁ’P%PgBﬁ antibodies
5
%Jo us?g@o ; Wgr uzg t% g/&érﬁu‘?é Jrhe%ﬁ@@%eﬁ§us {eg§1 n?[] ea’éﬁ &\ann:gld"’ghtl Tubulin

exposure, 101 of 0.2ngy res zurin
aftitistdgivae dsedrto noBirgnapudl IdadighofEinetrinc al in |vg2+

Ca2+ (Lr e pg)s hat e gt:tr red %r ne Was aﬂg

vel | 1044 rndn Bt o Thand SRR PRl RD S houd GrEF B p21 and
p37 Broinilevels RE Slevdtd i %ﬁl 3 1R ke freadREBAZGMInoBporamide A at

the fluorescence of the reduction product of Resazurin
vegeyls concentrations. Data showed that Salinosporamide A acts by inhibiting proteasome
activity thereby preventing the TNF-o induced activation of NF-kB. In addition, this
proteasomal inhibition results in the accumulation of the Cdk inhibitors, p21 and p27, which

has been reported to sensitize cells to apoptosis. Pagano, et al., supra (1995), King, ef al.,

supra (1996).
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measured using a Fusion mcroplate fluoroneter
(Packard Bioscience) with k, = 535 nmand k em = 590
wopoobiobtsey s. Resazurin dye in medi um w t hout cRCT/BES05044091
used to determ ne the background, which was
subtracted fromthe data for all experinmental wells.
The data were normalized to the average fl uorescence
of the cells treated with nmedia + 0.25% DVMSO (100%
cell growth) and EC50 val ues (the drug concentration
at whi ch 50% of the maxi miKAMiHget¥ed growth
i nhi bi t
st andar D4 UBONPTAL 3P A et saTuiP SRORANIRIER 16

al gogo4sbm ( gengddedse ehhbfer@dlinbspdrdnias A)ﬂuﬁuc%s éptﬂ),tosll@lts effect on the
Busi ness Solutions _Ltd). The data are summarized in

indpstiens of §a%mﬂae 3 potipiganpt evaivatehsingdmErAflDE Amqripan figpe Culture
Lo IE\ﬁ ARG Qg%eﬁﬁéhé&ﬁ CELL LINES

0469 The O val ues of al 1 nospor am de A agai nst
the foysgp Utﬁﬂéaﬂ BelRAN GO PRitedMES- ﬁﬁ)%&lﬂg / BiRE p@f‘a/ell i a 6-well plate

mul tidrug-resistant derivative MES-SA/ Dx5 were

adle tiRfubate® ait 30°C eval (Al COhaides% Sal) MeshdihanMsdendsporamide A and
retains act|V|t§ against a cell |i1ne overexpressin

Nigapirone; Gogwp SoderoedEdoCHC/NISFEO 5o ergpared in DMSO at stock

cgh%ﬁﬁ)zﬁ{o(ﬂg 8¥ 5o il a %4@11‘1@ resoB@l V'e )f\ﬁ%toxaﬁtr(lﬁ{éqgvg l1enaotgela%eutlc drug

strate for the ycopr ot ei unp was inc
tleat umlntﬂsallpoptﬁﬁlluEdﬂldnE%ﬂ nVAIdUEﬁn@éeIBAALEI NWHDEAAynthems and

ASIST A 5 M0 T ORI FES ST LR VAT 1oy, cat

veYd @8ae0dl With B.C s Fler@ertAdns (g{ialgl}étSQEQd(irﬁhﬂaYed g‘l@cﬂ@ﬁpmﬂfﬁ@@swssmg of
mean SD nean SD nean SD Salinospo 205 941 23 1

Casimse-g gaitviey. ACPHE teated étithgh25% PMFO2@ned as5he negatlye marol The
4 R f e _qgr lnhlblt o] S
TOL PRRLL By CERTALGA BRI L HERE g mocossd

forethai Qasphse-RGiktivityt Yssagak niebcrided- 1ﬁNhBXrﬁa1ﬁh@c|t1&ela§ protocol (EnzChek
408 fold increase in th

reflected by. t he
Aot i M Lor g AP BolaP SrfFiePPengaR ngbich form a partof
%%tl@ﬁ&d“@%lé’%v%lé’\ﬁ Pgrgéﬂté%‘t h@hster Bbodl! dnldk rvﬂ)trlgallde web at

Sal i nosporamde Ais e to inhi'bit the grow
“pfob@stp@nﬁmledmlp@ﬁ/mgl}lég ipdf’anin bmdf] cdll padletyBESRr8Ay st 5)11 ice, mlxed with
tl?eu]%%%% l|< E‘gspta 5 coSr%LiOIQa%szqg ra%lgi-vggl f%ate, and then incubated in the dark for 30
minutes prior to reading fluorescence of cleaved benzyloxycarbonyl-DEVD-AMC using a
Packard Fusion with A, = 485 nm and A., = 530 nm filters. Protein concentrations for
lysates were determined using the BCA Protein Assay Kit (Pierce) and these values were
used for normalization.

[0452] Data from representative experiments indicate that Salinosporamide A

treatment of Jurkat cells results in cytotoxicity and activation of Caspase-3 (Table 5, FIG.
34).

~154-



does not seemto be a substrate for the P-glycoprotein

ef fl ux punp. [0471] In addition, Salinosporam de A was
wer@bnensed agai nst HL- 60/ MX2, the drug resi StBEI/US2005/044091

derivative of the hunman | eukem a cell line, HL-60,

characterized by having a reduced Topoi sonerase ||

activity and considered to have atypical nultidrug

resi stance. EC50 values for growh inhibition were

determ ned for Salinosporam de A against the HL-60 and

HL - [RGB INX2:. EqHEV BNAESI (it 5 A INQBRHDR VNV K ot AMNTh TTROK ANTRONE

i ncluded as a < A I r

reported to be%ﬁg@WYQ#%ﬁgﬂmh%tl c
agent (Harker WG et al. | 1989) .jufBldaR: ECS50 VALUES
OF SALI NOsP 4 AGAI NSt AN T e TRRYC
RESI STANT DiE v l'e/QU |W\5!Lg-1|§/ﬂo HL= 6@79M<2_F0I d
EC50 (nM OUT,WMEU)\FU y—HCES0— (M —Poeytot pxieity
change Sal ilneSpE¥aMEAC” 3d gg 21 28 55 B4 g9 1. 0,
0.8 mide A Mtoxantrone 59, 25 98, 100 1410, 827 98,
99 24, 33 -161 WO 2006/ 06808 1RCH US2005/ 044091
[0472] The data in Table 8 reveal s that

Sal i no?é@dﬁLEéVAGﬁa%YMIéNﬂ(SPO&Aé\ﬂDE AslNaTéfRKtAif)CELLS

agai cells

ot BBl oRat0ee4T FrreS b it AePhbaamGEn ey goovtosis in
- Jekpr RES| dgvagdoiCesly (ADRIrkoss maseedse ABARY) (s mofitored. PARP is a

contrast, Mtoxantrone was about 29 fold | ess active

14¢ kPaspclepr nsetenmbatdepneso! thpumuy intsagellyasigeetniderspasgas Decker, ef

af‘il %zélh@%\@n tZQSJ'@@XZ? } \N&l}{ol?cg)allj]w ]\%%ofegﬁio§tlﬁﬁb7 (1996). The
|perrye OITHC I nes or exanp

cB:ﬂagn@f W@r%‘rgdmra/éesva&ﬁa‘tﬂh 89\&1Da@rdmhlc‘aand ﬂﬂes pagedsrtah bvionitored by

PP RSke, CSaIAER S AP PRz RIAHA BF Biopipss g as such

@98 Roh c&Sdllend MARE: BPMHAIPI66ksS.r oM human nul tiple nyl ona
patients that had rel apsed after nultiple prior

t her H}45€k  wilvtkaDeslismeeivamaiméinedoint B M sbpplam@nted with 10% Fetal

Ol%l ISrglgllsi[lla gﬁ%\sr?ta? m§ﬂ (t’lfi%g ?Qf %ﬂgnpgremg Riior t 2 Eﬂevq%%)la ae':nr‘g.s Eells were

hwadt@jw wnhifb'gettioﬁgarﬂesdusﬁeaﬂecemtrﬂecﬁhomqr}abo?: cem,s per 3 mL Twenty mL
gexarret hasone, bortezomb, and thali

i el sspgpenging werh Bratedowih UARSMY ﬁ%@og,@gaﬁw@r@.@o ;M DMSO stock

st%‘?etd' ¥ &30°@¢ %ﬁ%ﬁg rﬁt ungo@%n%ﬁaangylaééd%qcé fw%mamgm Three mL
I ncluding”nultiple nyel oma exhibiting resi stance

aligyoty abihei ¢ell wewamen hasofdjnobmrérezlom Iwerapthced in 6-well dishes and

rét@r%!eci qg rﬂle incubator. As a positive control for PARP cleavage, an identical cell

suspension was treated with 350 nM Staurosporine, a known apoptosis inducer (Sigma
S5921, 700 uM DMSO stock stored at -20°C). Samples were removed at 2, 4, 6, 8, and 24
hrs in the case of Salinosporamide A treated cells, and at 4 hrs for the Staurosporine control.
For each time point, the cells were recovered by brief centrifugation, the cells were washed
with 400 pLL of PBS, and the cells pelleted again. After removal of the PBS, the pellets were
stored at -20°C prior to SDS PAGE. Each cell pellet was resuspended in 100 pL of NuPAGE
sample buffer (Invitrogen 46-5030) and 10 pL of each sample were separated on 10%
NuPAGE BIS-Tris gels (Invitrogen NB302). After electrotransfer to nitrocellulose, the
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EXAVMPLE 48 SALI NOSPORAM DE A AND SEVERAL ANALCCGS:

STRUCTURE ACTIVITY RELATIONSH P [0474] To establish
W@eoosnesdal structure activity relationship (SAR/USNS/044091

Sal i nosporami de A, a series of Salinosporam de A

anal ogs were eval uated against the nultiple nyel oma

cell line RPM 8226. EC50 val ues were determned in

standard growh inhibition assays using Resazurin dye

and 48 hour of drug exposure. [0475] The results of

niehibsanenwisd plobskwites chbbBARlyckabl mti®pdy mdiPaRPe(Cdlabighdlmg 9542),

ddition of a | ogen. ru to the.eth
follgWed hyngat pag {@tto’ﬂ?@ﬁn p%e?nheﬁawwm%‘z%v@ﬁg%ﬁ%/ BBy (Jackson
1P935.Y I\@OO@OQMQQterodTe@B\LV&e9detécN'deoﬁﬂr§ébBc E'Rhsﬁ%)@am/NBT (Roche
SALI PORAM DE A EC50, M (nean Conpound No | ecul ar

1&t14a¢t ure SD) % Cytotoxicity (mean SD) HOHN O OO

HI SE%Sg‘]l CH% hg fveih?mg)?l%t &Es()egp é ﬁ]&;gS }:_s'iélf_}?b's &fegl_éavaoge PP ARP within
the Jurkat cells in a time-dependent fashion. The cleaved form (denoted by the asterisk, *)
appears in the treated cells between 2 and 4 hrs after exposure to Salinosporamide A while
the majority of the remaining PARP is cleaved by 24 hrs. The Staurosporine treated cells (St)
show rapid cleavage of PARP with most of this protein being cleaved within 4 hours. These

data strongly suggest that Salinosporamide A can induce apoptosis in Jurkat cells.

EXAMPLE 44
ANTI-ANTHRAX ACTIVITY

[0456] In order to assay for the ability of Salinosporamide A or other compounds
to prevent cell death resulting from LeTx exposure, RAW264.7 macrophage-like cells and
recombinant LF and PA lethal toxin components were used as an in vitro model system
assaying for cytotoxicity, as described below.

[0457] RAW264.7 cells (ATCC # TIB-71) were adapted to and maintained in
Advanced Dulbecco’s Modified Eagle Medium (Invitrogen, Carlsbad, CA) supplemented
with 5% fetal bovine serum (ADMEM, Mediatech, Herndon, VA) at 37°C in a humidified
5% CO, incubator. Cells were plated overnight in ADMEM supplemented with 5% FBS at
37°C in a humidified 5% CO, incubator at a concentration of 50,000 cells/well in a 96-well
plate. Alternatively, cells cultured in DMEM supplemented with 10% fetal calf serum were
also used and found to be amenable to this assay. Media was removed the following morning
and replaced with serum-free ADMEM with or without Salinosporamide A or Omuralide at
doses ranging from 1 pM to 0.5 nM for an 8-point dose-response. The compounds were
prepared from a 1 mg/mL DMSO stock solution and diluted to the final conceniration in
ADMEM. After a 15 minute pre-incubation, 200 ng/mL LF or 400 ng/mL PA alone or in
combination (LeTx) were added to cells. Recombinant LF and PA were obtained from List

Biological Laboratories and stored as 1 mg/mL stock solutions in sterile water containing
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N 11-18 OH i 0.017, 0.022 94, 94 EF~ 9r Were n>2,

mean standard devi ation was determ ned -163 WO
wWQ26HBAB09 PCT/ US2005/ 044091 EXAMPLE 49 | N RCNTB2005/044091

Bl OLOGY MAXI MUM TOLERATED DOSE (MID) DETERM NATI ON

[0476] In vivo studies were designed to determ ne the

MID of Sal i nosporam de A when adm ni stered

intravenously to femal e BALB/c nice. [0477] BALB/c

m ce were wei ghed and vari ous Sal i nosporam de A

legeleBs A at 18@n§ ag dessgbergbyf thomaouidaturey/ kiglls wel@ iBcubrgfed §or 6 hours at
3%%:1)( ]?owednb St Etleodolrfrt%elrs%z\él?@gaﬁsgcucﬁlssl Zdeagélllg ( ePdgt%s) were incubated an

adfitiomll $ hbﬁfs@n@b&eafs\s'@dmg atll yiabiliof bt hie#bueial flab@RenéNdlhe data are a
were wei ghed individually twce weekly until the end
Sl&?flm@Weofetgﬁé ﬁ%}?ﬁément%wﬁ%ﬂﬁﬁﬁﬁow Hepligp GRS P R BFTIIRGHE aRch3te expressed

adaye gércgﬁsx}lcrt}gﬁty ﬁ?’%u*htesDﬂ'fS% ﬁﬁ%%’ve‘) rbn%irat}l:l!e § 49 c%ﬂgols A(posmve) to

Indicate that a s e I ntravenous” Sal i nosporam
nowsdize theuntd wsifyy 1S f(ﬂ@}ijIQg wastibwl Brastedty = VWHistobserved OD —positive

admni st ered dai or five consecutive days,
%%W&)qugﬁtfveocﬁgﬁ?}f%%vFﬁ%%t i)rarni de Aup to 0.lng/kg

wer efoasB] tather ak@d. reﬂ\l@seﬂ%a\fﬁ OFfh. CIANGARaME Rt NQleBfhent with
dur| ng the course of the experinent. TABLE 10: MID

el Aosenarre st FlospamsiiceiEdzath N mEvppiReBRkBREW264.7 cells

ll&% ’E& ?MWI%%H}BQB'}: Figﬁg%g&l % %a%h /-srgctgéamlde A alone

rdsul\ved, nqd)dle Gédilcﬁorf) 111 cte.llv vwbﬂh@bdwﬁ)éré’as eflnbt iwith. LeTitbsulted in

0/3 .5 0/3 6 0i.v.; gdxI 0/3 7 0.5
approxima %2?3/0 §eljl vgtbl}lty as compared to controls. Salinosporamide A may enhance
macrophage survival by inhibiting the degradation of specific proteins and decreasing the
synthesis of cytokines, which will ultimately lead to the inhibition of the lethal effects of
anthrax toxins in vivo.

[0459] Although Salinosporamide A treatment alone produced very modest
cytotoxicity at concentrations of 100 nM and above, treatment with lower, relatively non-
toxic levels revealed a marked increase in RAW 264.7 cell viability in LeTx treated cells
(FIG. 36). For example, the Salinosporamide A + LeTx treated group showed 82% cell-
viability when pretreated with 12 nM Salinosporamide A, which was a concentration that
showed 96% viability with Salinosporamide A alone. The average ECs, for Salinosporamide
A in these studies was 3.6 nM. In contrast, Omuralide showed relatively little effect on cell
viability until concentrations of 1 pM were reached. Even at this high concentration of
Omuralide, only 37% viability was observed indicating that Salinosporamide A is a more
potent inhibitor of LeTx-induced RAW264.7 cell death. Consistent with these data, Tang et.
al., Infect Immun 67:3055 (1999), found that the ECso concentrations for MG132 and
Lactacystin (the precursor to Omuralide) in the LeTx assay were 3 uM. Taken together, these
data further illustrate that Salinosporamide A is a more potent inhibitor of LeTx-induced

cytotoxicity than any other compound described to date.
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8 0.25 i.v.; qdx5 3/3 4, 5, 5 90.1i.v.; qdx5 0/3 10
0.05i.v.; qdx5 0/3 11 0.01 i.v.; gdx5 0/3 12 0
w0 2006/06@0x5 0/ 3 -164 WO 2006/ 060809 PCT/ US200B¢ DUE193/044091
EXAMPLE 50 PRELI M NARY ASSESSMENT OF SALI NOSPORAM DE A
ABSORPTI ON, DI STRI BUTI ON, METABCLI SM AND ELI M NATI ON
(ADVME) CHARACTERI STICS [0478] Studies to initiate the
eval uation of the ADME properties of Salinosporam de A
were performed. These studies consisted of solubility
assefrEsent , Saliogpbidmitit & prinmadd omviaaldofaR pWeb#.ficaly in the presence
creen to detect tochro P450 enzyne inhibition. .
ORI SRR b <BTSs PURPUET s¥iolieid IHAAUSES i &g 4 Valliable clinica

thPdpElid ot ¥nffaxSah i.0@$BRr @ \Q&T}Alotir% RS AiRbpbrafidOA is much less
9.6M (3g/m) and a LogD7' 4 value of 2.4. This LogD7' 4
cytalioyts dnsR At 2647 cellp ghagderapagduthpingalls. conpatible with

drug devel opnent (LogD7'4 <5.0) and suggests ora

avai lability. Results fromthe prelimnary P450

i nhi bition screen showed EX@MPLBads nospor ani de A, when
tested at 10M showed no or low inhibition of all P450

i SHFSFHEY OEYALRSOSRYRISHDEAy ASPRA ML 7Trh Moy 1My AND

3% 6% and 6% r espREIITVEIY e ANMERECERYPAPEs and CYP2C19
were inhibited by 19% and 22% respectively. EXAMPLE 51

SAL| NBEPHORAMEIBEB AarAND td BE cifidaE G Biel Stowith/@ndONsig#@LeEto apoptosis in

NPT MG Mo et e ot STHRERRY AR Aious prostr

c&RECE BndsNAidkhita Pler NPT, HhAASRME df M/ VIFOD Qind Walyo&NST e al.
| C50 of 2 nMtowards the chynotrypsin- |ike activit

1919) p UNTF-kBeabti (15 ip ragh bateslobsethe prefeanonial degradasion @ iifsi inkubitor IkBo.

of Sal.i nospor amj de in. Vivo . id.and . . .
e FAEPRRE A 15 Ptupoth S pufhl G adRoue nypirospgay imrrter
WA Shél auek @%ﬂaﬂir% pABSSS $hd Neiviy OF SaEAIBodkideVA tagainkt the multiple
whol e bl ood. [0480] In brief, frozen ol e bl oo

mygleplaeeslivkiree RPNE WA 6 ondi e prastato aanchbgell ligerdPC-3 and DU 145 was
ended in 700 L of ice cold 5 mM EDTA, pH 8.0 in
e%ﬁégéfto | yse the cells by hypotonic shock. This
repr gR6t s &ORY oxduesadveleydeRrBinkd fife Stahfed \podwilrenlaibitioh essays using
acked whol e
Rgsazurin dye and 48 hour of drug exposure. Results from 2-5 independent experiments
(Table 6) show that the ECsy values for Salinosporamide A against RPMI 8226 and the

prostate cell lines range from 10-37nM.

TABLE 6: ECso VALUES OF SALINOSPORAMIDE A (II-16) AGAINST MULTIPLE
MYELOMA AND PROSTATE TUMOR CELL LINES

Compound RPMI 8226 (n=5) DU 145 (n=3) PC-3 (n=2)

ECsg % ECsp % ECsp %
(nM), | cytotoxicity, | (nM), | cytotoxicity, | (nM) | cytotoxicity
mean * | mean+SD | mean = | mean £ SD
SD SD

Salinosporamide | 10 + 3 94+ 1 37+10 75+ 4 31,25 88, 89
A
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bl ood cells. Lysis was allowed to proceed for one

hour, and the cellular debris was renoved by
w@eoboedsogat i on at 14,000 X g for 10 m nutes. AEEUS2005/044091

super nat ant (Packed Whol e Bl ood Lysate, PWBL) was

transferred to a fresh tube, and the pellet discarded.

Protein concentration of the PWBL was determ ned by

BCA assay (Pierce) using BSA as a standard. -165 WO

2006/ 060809 PCT/ US2005/ 044091 Approxi mately 80% of

t he 4ed63] es Tabdity of Sklinpsdrenilech ne aruratpoptosizeinViRRIVI 8226 and

PS/O ? #ﬁdﬁéﬁﬁggﬁu%\%ﬁﬁrrkﬁ?{g%% %F]oé]]%’%fs og?)§ %}3&1{% Ly Pro E‘aspase 3 using

viﬁe]stéﬁf YR NinalysidPS Biidflg, BESChhd (RIfM?I 8OPE® cells were treated with 100nM
hynotrypsin-1ike activity of proteasonmes (suc-LLVY-

SANIDSDEaTHEnA 2845501 Jo58. © ooit oS xfsupimppslysaes were made and
2'0HQ ﬁ e)% F%%Eettgé?/%e%%%{] ntde drderchl)clzl gens wétgcglﬁtégn%patnd%?otted onto

nAsEaidoster Ths ®lotsl preby theh Xratgd 5W1t1|1- a@fi-PAAR\BL ahti-088pade 3 antibodies
animal with 185 L of_ assay buffer (20 nmM HEPES, 0.5 nM

feltoryed bygtppireAd repobing oh ap agsegtipsytibedy. 7. 3) i n
Cost ?(5463?04 I&:ls@ﬁseéf t -géet xg lﬂéhtg)ﬂﬂﬁﬁjagetﬂﬁtssahhg%%ﬂnﬁge A treatment
there 1s a linear atl bet ween prot el

of RPdEInX2atcein learnsl td’]Shd rcdﬁayage&f PARP iahd Pt‘[ﬁcaspﬁseBellnm time-dependent

t 200 1000 g. .
USRIl B, 500 B BRSPSt n
POL3 Qells BMLS Wie hdd¥tHAMor (P@xﬂ@pafeﬁi?’ag@)ﬁs ddhleh!&y ASiRate AM hours and

solution of the peptide in DVSO 1: W t'h assay
coupletsr by 24 hepr.n du berteadt, ithPa-3 ¢alle rtb?r@he@rdgé P&B4YSt iemsticeable at 24

LSRR A e P A PS4 0
meas [(0466] f | RPMNEXGi 0@114 Wite Myemim@uaﬁxh%f%%MaﬁﬁchE cells for 8

460 nq} The rate of qroly5|s in_ this_systemi
hpyig ggfh ygous copeeREptiNs ot (Rlirosperramds dr o Byisths REME 8376 cells were

A6 wiRRlvig SncdMBoYrBih&BOrabRdd §|(§§45‘R%%)R%) U/Sr%g)ilrs and protein

fl uorescent unlts per mlligramof protein
1§[S@t¢82ﬂ'eré|' anagdxpl d%1eg phighd fysatey oveac tthani tegolotd under reducing/denaturing

oS B8 5Tl T e e il Stersullieh PeakieA it anti-PARP or

aﬁt@-@é‘s@@@erﬁbﬁtﬂfbﬁle@fmll&%d BPStBppiafade rﬁpro‘é‘iﬁllg WS B Eﬁ’t'ina&ﬁl antibody.
A was admi ni stered intravenous givéen its LogD

Flﬁ v} demostrateq that (fgdjeesppmmidst Aomé'llcea\ﬂaddsaﬁspanﬂw cleavage of both
ﬁﬁ%ﬂ@b@ e A was also admnistered orally.
|nospora e ‘A dosi ng sol utions were generated
i mredi ately prior to adm nistration by dilution of
Sal i nosporam de A stock solutions (100% DVSO) using
10% sol utol yielding a fif&MEdEc¥ntration of 2% DVBO

d’}b@W’ﬁh eI IRy o H DN HHIT%I?iE 1\2%9%& 'gﬂ'w HMULAE 17,12,

solutol. One group o was not
ei t her vehlcle or Sal linbslbdRHAJE-5B,i n order to

@%Faﬁ' | ggopgg_i ﬁzﬁl BN, 195, R26! £33 8225 5! 1%, 1126, 128, 129, T1-
30, II-31, 1I-32, II-38, IV-3C, 1I-44, VI-1A, II-47 AND II-50; RPMI 8226 AND U266 CELLS

[0466] The human multiple myeloma cell lines, RPMI 8226 (ATCC; CCL-155)
and U266 (ATCC; TIB-196) were maintained in appropriate culture media. The cells were
cultured in an incubator at 37 °C in 5% CO; and 95% humidified air.
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A or vehicle was adm nistered at 10 nL/kg and ni nety
m nutes after admnistration the animals were
w@r@shbisv? zed and bl ood wit hdrawn by cardi ac peReI/US2005/044091
Packed whol e blood cells were collected by
centrifugation, washed with PBS, and re-centrifuged.
Al sanples were stored at -80C prior to the
eval uation of the proteasonme activity. -166 WO
2006/ 060809 PCT/ US2005/ 044091 [04831 In order to be
cert pi4a7]t hatot ¢l dgrgathohlyibitenaksayh RSO acls alskER&evere seeded

in these experinents_was due, sol he activi.t
at %@Ogra@fle?a%ﬁﬁé celiyjwell FeRpoEY @xééﬁﬁ SRmILE g HEOyCommg 3904
bRSEHARLS ¢ Y%i[ Bot&ﬁ%ﬁﬁﬁ@%lt&%‘ Asked. NSORMY @ﬂoyk §(ﬂﬁﬁ6rfs' &f the compounds

prot easénma itor Epoxomicin. PWBL |ysates were
watd preyeacedlin400%rDRESEY yliguotddemd sametl 4880°9C. \idreeoagpaanidst were serially

( ar. 3904 tes, oxom.Ci

dggtﬂ@@‘&a%%ms%ﬂa i G TheCARbA TG PUNGh Ainge g Formulee 17,

11@3 ghgc Peisat oee 11- 68 ANs q1-gumrez, Mhhat Bgs 156, nwsassay 1-30, I-
buffer, and 10 | “added to the diluted PWBL in

31rI-pR) & a8.dV-3heVis bphkB-4lerase frpew Z}%UM)HI @G Tig final concentration
nut t niti
'ﬁ%et g EB%SIZ%Tﬂ %'4&@% v gs %ege < %grwé)r 200pM The fmal

c@ﬁb@hﬁ%ﬁg rhibeFSf BdAnuke NG, B4 ﬁidgm%dﬁlerem 2086 ROESEHM. The final
with variable slope as a nodel. [04841 FIG 40 is a

ceattrasion of DMID syab leﬁ%gnﬂﬂéalnblﬁﬁal i zed proteasone

t \ABL d f h d dual
ac Inrdégg]per Fﬁﬁ%‘ﬁﬁfs ? {Oél\ésglﬁ’fg I}Cj{g] ngpe?]er’h(lla(\lrﬁ;l L g’?t a?nmg/gnl resazurin

((ﬂﬁzﬁﬁﬁﬁﬁ&h%léﬁlﬁw ORdmiTed1i @eyl inamtghy ICtaV fr@ﬁﬁﬁplﬁbaé duffered saline
show t hat Sal i nosporani de A causes profo

vige eddadsie cpph ]meBta@ééhmﬂpte&@terwwn%wﬁhwcuhﬁar {96 hours. Since
hgp lﬂgétl%ci zg es gg,stﬁe ﬂgﬁgﬁﬁg&gc;f ﬂf Ra@ddh brhct €S Ezurin was
rca 'l hospor am i's active upon

rrCHa@dred aelip ﬁFlSsﬁd’nathio@cfplateE 04@biheiEh @ shad iBidscichye) ®&f1tht hga 535 nm and
assa was shown by exam ning the effect of a kno

swrelioii Besearin dgsoRdRTETR, WHiPUhgelor S P%edo'io figmine the

d
b?ﬁ%&uﬁ %glzw:agtﬁg%@giﬁl%g egda!éeggcgla lpe'?(B%ﬁIg&t(ﬂR%ﬂs. €The data were
nproodlized aehe widrdpenfiudreshértoi taft the call$ ireated witwenedis afy25% DMSO
ot her known pro ng et al., 1999 of I .
(Bfer L PeManrofCo aabien By Triegirpiivrap o VERS g of e maxima
ob S RAVERMASinkibitdbn) is WthdlisRed) Wi HSeaRhéd QSR04 8@hdlRd Aigmoidal dose
were 1 ncubated with varyi giq concentrati on of
réspoxsorioierfjttizhalgpdBm (generased bue XK&.fill 0earni L0, IPPupjusst Solutions
Oncogene 18. 7 1 ). As shown in FIG

Lﬁ? %%68% S% aéﬁg%glsl%%leag%é %2%endent i nhi bition in
t he hydr ol yS| s of the proteasome substrate. The | C50
obtained in these experinents matches well wth the
10 nM val ue observed usi n%xﬁh/FﬁfEr‘é%l 20S proteasones

%AﬂNds@dMIﬁﬁ 9\"\@? 16)”13?3@[%&91\1%%&@1”\}1’%? AGADeSF BRUBRESISTANT

e renalning activ
CELL LINES

[0469] The ECsq values of Salinosporamide A against the human uterine sarcoma
MES-SA cell line and its multidrug-resistant derivative MES-SA/Dx5 were determined to

evaluate whether Salinosporamide A retains activity against a cell line overexpressing the P-
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towards this substrate in these |ysates prepared from

animals treated with 0.1 ng/kg Salinosporanmde Ais
waele@enansthe prot easone, and not some ot her pr oPEHES2005/044091

The residual activity seen in extracts treated with

hi gh doses of Epoxomcin is less than 2% of the total

signal, indicating that over 98% of the activity

observed with suc-LLVY-AMC as a substrate is due

solely to the activity of the proteasones present in
glybr@rdtiiBleffluxl FrmO PRS0 60 BOSVIPELYs B2 FO51he 44 g9 ¢oprotein pump was

[0486] Conparison of intra-run variation in baseline
lna@é?%a%vogﬁal-t he ability of Salinosporamide A to

i nhi bit proteasomal activity was al so assessed. In

FIG 42, the results of separate assays run sever
TRAGHE B Falst VAl 8 BhORS ALDIOSEARAMIDEA RGAINSTAESOPA 'AND THE

171(3):1515- ehi cl e
control and ﬁ’g}éﬁqﬁ%@o‘g@&r@méﬁgﬁgﬁ hé h%"&?}&vm | e
there vas sone pBgisation in the prauessuubksacti vi|tBold
in PWBLC E‘@E {n\l\@)d i r")@@%otbgaféit]\/' dupt; apvyRl & eotbRRity, | change
contr o theya¥ergh! TeARa@SDY Chkad b ar

IIIC dIII edl
rS 1’;}’|°f51??ospo?(§+ Sde A (Oﬂ%irﬁ:}/ kg |i vﬁ)‘ Z\I SO shg%‘v v\%ery 1.2
resi dual—activi-t v and—averagenhibitoen-
Pagitaxekiggdst 2 thiat r&aid% s hatAARE 1a8says 3k lhe | 408
conpar ed with confidence. EXAVPLE 52 | NHI BI TION OF IN
v quggtﬁsl N D % gseSAlblwt Mn%s@ [Hdég%] 7 show that, as

St ud Ot easomne pl a a ro

eiﬂ'é@tedlcﬁdcl{ﬁkblctﬁd abt FRDYits sdt@nglagmgstmEsslAJ/Ess celm}islrdﬂm@d by the
the transcription factor NF-xB via tealy

4efe frldénstasm tothe e VRINES: Biltsoralyges M i m(SPPfB)mg%sagamst MES-SA

afd 131%%-%%@))55 R QY Gt ek ﬁlsﬁ?t@? Pﬁalﬁl%ﬂol‘eﬁﬁlﬁé AN abfe- t@lnmblt the
and ot her "transcri ptional regu ators resulting in the

gl 68t mnmlm‘dng mlsmntmfell pine iIMIES-Srvik D suggesting ghat [Sakgosporamide A
TNF, 1L-6, and The . continue ressi on of

d?)f?sdﬁoh?qe’é’rfﬁﬁf’ Srsk}b%ﬂﬂe(f% th‘ég -OPILER e&“&é’ﬁﬂpf ied as a

aj Ofp4hACt Ol 'aHdlﬁﬁﬁWSa@h§®@ﬁﬁﬁde lLORiabicv Al fe@bgditt ADABO/MX2, the
IL-1" [ 3 "have shown |cac¥|n many inflammation,
§

dmgdremsantrdgrlu@tmgoftthfehmm leuksrpia cab diap, Haxr$Oneharackggized by having a

f
rﬁfm{%ﬂ?r e fi a]caxaglsagg Scée?ﬁs Z%}e t!arha{/c% &gﬂ ltldrug resistance. ECsg

vEIMEORS bRfvth hlﬂhblltlﬂﬁl twlatet detsimidedt foe Splltrm)tspm&nnie A: ag'alnst the HL-60 and

revent LPS-induced TNF secretion (Qureshi
HRogHyXordbe 10uAabeiinh S8Tm HEP-SHON 0L Pl eras chntol, as HL-

cRYLS ARLED FepBfiOd %%qgﬁstaﬁtqg gk Eﬁ’é'motﬂéﬁpeﬁﬁ@ Y&t (Iﬁ\ﬂEer W.G. et al.

secretion 1n"vivo in hi gh-dose LPS nuri ne nodel
1p&M88] To assess the ability of Salinosporanm de A to
inhibit in vivo LPS-induced plasnma TNF |levels in
mce, in vivo studies were initiated at Bol der Bi oPATH,

| eA BIS Bawy, ¥4 T,UES OF SALINOSPORAMIDE A AGAINST HL-60 AND THE
DRUG RESISTANT DERIVATIVE HL-60/MX2

HIL-60 HL-60/MX2 Fold
ECso M) | % cytotoxicity | ECsp (hM) | % cytotoxicity | change
Salinospora 27, 30 88,91 28,25 84, 89 1.0, 0.8
mide A
Mitoxantrone 59, 25 98, 100 1410, 827 98, 99 24,33
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CO. The follow ng nethods outline the protocol design
for these studies. [0489] Male Swi ss Webster m ce
W@ 1@bgesap wei ghi ng 20-25g) were injected w t hPCT/BSR005/044091
(2my/ kg) by the i.p. route. Thirty mnutes |later, mce
were injected i.v. (tail vein) with Salinosporamde A
at 2.5 ng/kg after approximately 5 m nutes under a
heat |lanp. Ninety mnutes after LPS injection, the
m ce were anesthetized with Isoflurane and bl ed by
car d(04G2] - 163 ew@a2odBbB6DBVRIPTR BEFONSronuipFL was able to retain its

BRS80S0 P PRI, DS goEBoramice A

iy RHElinae]ls XptisPigRéREABT JtikosRMsE TfdGEe,. agabitrast, Mitoxantrone was
Super nat ant was renoved and bl ood pell et frozen for

aboth P9 £91d lesp a?ﬂ"@taéﬁé%ﬁ@ PHN6A edllsn i n packed whol e
bl t
SR gt B A B R

muéﬂrp_l@ IngyePonta sell ilines. S&br B&an‘tplsoBaltrmlspomaimIdﬂ&Sya% ghown to be active
T OV e —
ﬁ%hékﬂ%n%lﬁe%ﬁf?@ﬁg%msg SelPNifesBMifbd fﬁ)nn;l %ul%ﬁlll 'rrﬂﬂ?tllge £B3loma patients

mg/ kg sal ine/ Sal inosporam de A (+30
theg | hiag erebripes! pfjek quultiply prigr L];@ylessmlﬁhnﬁgm@]msgme MBortezomib, and

lfal_lg?)m ) ’gnglZS%lgn%L%arB%ggA /al&‘tlve %}Srﬁs} dnosrgglritgﬁomultfa‘le myeloma

il dirtg Oﬂﬁﬁlti\p&r empélapar eﬂublﬁmgg r@lskaﬁhﬂﬂ/ fﬂ_ doxorub1c1n dexamethasone,
Sal i ngsporam de tock solution in 100% DVSO. A 10%

bgmzem 24| taﬂ%l%mlé\s‘as Sﬁméaa% & perrqmrouRds dislogd; kerein are active
18%1/@%&51%:?% I%rln}%ﬂqneﬁmg:}uglﬁlgtrgﬂcl:ltﬂg '1'&?}{%”& Seﬂmfgggngoxfeswtance to

I nosporam de A
ddmebicim, dexamiethasohi] YokigzonAiby il thalelooadet r ol sol uti on was
al so prepared by naking the same 1:160 dilution with
100% DMSO i nto 10% sol utol solution giving a final

EXAMPLE 48
SALINOSPORAMIDE A AND SEVERAL ANALOGS: STRUCTURE ACTIVITY
RELATIONSHIP

[0474] To establish an initial structure activity relationship (SAR) for
Salinosporamide A, a series of Salinosporamide A analogs were evaluated against the
multiple myeloma cell line RPMI 8226. ECsy values were determined in standard growth
inhibition assays using Resazurin dye and 48 hour of drug exposure.

[0475] The results of this initial series of SAR (Table 9) indicate that the addition

of a halogen group to the ethyl group seems to enhance the cytotoxic activity.
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concentration of 9.375% sol ut ol

in water

and 0. 625%

DVBO. Measurenents of plasma TNF were perforned using

Canmaril |l o,

manuf act ur e
for the ass
experi ments

CA;
rs instructions.
ay. [0491]
wth at

Sanpl es wer

wo bwoBomssour ce MINF Cyt oset kit (Bi osource | ntPCT/US2005/044091
catal og # CMC3014) according to

e diluted 1:60

Data fromtwo i ndependent
| east ten replicate animls

per

group indicated that treatment with 0.125 or 0.25
my/ kg SaITth%EQr&\?ﬁFbI@ AABSTIRIES 62 SAPBIO SRR SVTIDRA

SECIT Bl O 1
shown in FIG

qglnals M$+
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Where n>2, mean + standard deviation was determined
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i nhi biting proteasone induced degradati on of |xB.

Adans, J., Eur J Haematol 70:265 (2003). In addition,
wo/e006a6d8TM was found to inhibit the expressi onP@f/US2005/044091

pr oangi ogeni ¢ chenoki nes/ cyt oki nes GRO-a and VEGF in

squanous cell carcinoma, presumably through

i nhibition of the NF-KB pathway. Sunwoo, et al., din

Cancer Res 7:1419 (2001). The data indicate that

pr ot easonme i nhibition nmay not only decrease tunor cell

survival and growth, but EX2AMBLEA§I ogenesis. -170 WO

2006/ 060809 PCT/ USZOOS/ LE 54 GROMH
I NH BI TI ON OF COLON, PF(&S’% O@%T LUNG OVARI AN,
MULTI PLE X RE@VI ANPEMEANOMA SEQ4H) i mBRMIRAIION

adenocar ci noma (HT-29; HIB-38), prostate
aden@¢#lci ndmevy PEliss w@ﬁz@ea;g@g)to deferaang tha@é“ﬁla@é Pelinespagamide A

HTB- 26 ce |l 1ung carcinoma
E‘ HPE’@% ]déﬁéfvi%%‘égﬁo v ?‘ll‘e?ﬁaﬂé%nocar ci noma ( OVCAR- 3;
HTB-b81)), melatBp) enfidee! oiee (REIpheB28fd ©hlioukS53alinosporamide A
nmul t| pl e nyel oma (U266; TIB-196) and nouse nel anona
cqnpargrationy, (reRingeons P-0d ang/ke jed-e I%ﬂ/ng) PUFe AL FORATRaeusly as a
sf}f to B PLORAY o Y AL Al G 1D 35000l TR otsgred daly
foa nlinie8 ¥dns ahdlvEde @@bl@ied inc[i@id@iﬁ]]y tiare voeekly wptibtitetend of the experiment
|nh|b|t|o ssa HT29 A— -231, NCl - .
SR A ek B bt i} B HE Bip1D g Tgle 10 and
11131?&3:1@4}1%@%%% 1n’gf%\9696u@@gmo§p02a§?ﬁ@@ A &Rk bBlp wed.bs mg/kg was tolerated.
respectively in 90l conplete nedia into 96 wel
W(h@@ aﬁmngste@@ G4y for ﬁ@k conpgPutvg dam errceRmtonHPE S@lwaooramlde Aup
tocd'I /é( elrea %vel? to?etragteée gﬁa&eﬁs\ﬁg es Q&ellj%) g%tgg asrg tﬂé g&hse of the
e)@)éﬂﬁqteﬂt._ RPM 8226 and U266 cel I S vvere seeded at 2x104
and 2.5x104 cells/well respectively in 90l conplete
nmedia into 96 well plates on the day of the assay.
Dﬁgé ' RIRRISPER AWIISE N BPRERATIFBALB/C
T&%@%%ﬁ/g\%ﬁ“ Tﬁs%l\g?\z%ﬁa(%ﬁtago% The conpounds were
serially diluted and added MIGH iplicate to the test

[ Q26 ULe/ JCHEARIC €3 of Degl e
tlest ed at0- éoncent  atis GHEL rangl ng §/|30m 20M t3 36% 32nM
Rornul a 19248 and i¥-89xhere tesPBd at concentrations
rlangi ng f¢.bm 2M t 01200d8 For nul a0BI - 5A and Fornul a
14 - 5B wer@®05t est ediat; giikhal concefBrati ons ranging
fy om 2M t@0632pM ang.;2dgM to 6. 326M%1 r espectively. The
@ at es wepe returneg;tgaxt he i ncubagor for 48 hours.

The finalgsgoncentrgdigaxsof DMSO 3/3 4,6,7
8 0.25 i.v.; qdx5 3/3 4,5,5
9 0.1 iv.; qdx5 0/3
10 0.05 1.v.; qdx5 0/3
11 0.01 1.v.; qdx5 0/3
12 0 1.v.; qdx5 0/3
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was 0.25%in all sanples. [0496] Follow ng 48 hours of
drug exposure, 101 of 0.2ng/m resazurin (obtained

w0 e@angisgima- Al dri ch Chemical Co.) in Mt+, CaZrCT/U8m®05/044091
phosphate buffered saline was added to each well and
the plates were returned to the incubator for 3-6
hours. Since living cells netabolize Resazurin, the
fluorescence of the reduction product of Resazurin was
nmeasured using a Fusion mcroplate fluoroneter
(Packard Bi osci ence) w tIEXEMPEESBS nm and gem = 590

neeaREb T ARG RS RN A T bbHREE A RhsortHon,

B@%M@WW%Q%%QWEQMMN@N@MEECH@;WTERISTICS

fromthe dafa for all experinental . e data
wer e[0478r maSidisd o tlh@atavéteagﬁé'alﬁwf@m esfc ehe e ABIME heroperties  of

ells treated with 25% 0% ¢
SRR o s Raieet « R R A oroeiragt Sl assessment
Lyd ©h 180fiaktidnh endrex ipi@iimin@Rs &fr&@d 1@ devdeh dyﬂiibhibhtel ®A50 enzyme
is established) were determ ned usi n%g@a st andar.d

inbibifot dResulfpfem thesssoriies sbawodban pytimatrg ity o fplinosporamide A
mgrfg%gl hguH %4? b%é @ﬂ}% }ﬁé‘/ﬁfr)s %F% H(é% n%ﬁllu% gi%él!??ﬁsflﬁcgﬁe 6% )Je is within

tha Nact£Féd \Ylahtsecomﬁtﬂbietwtﬂletdeuigmaed)pn{eﬁﬂgﬂdg]];ﬁ%ﬂat andi suggests oral
Table 12 summari ze the growt h inhj |tor effects of

ayagpbiiivae lﬁ:_sglts |fForg the Hrellm}naglA P450 ibjtion 1peren si)@wed that
sans 2159_& J‘xﬁld@g@'mnl%ﬁ tdshQ DYTROL, Q}QJV&%H%Gto@Ilo& ﬁ{h%lﬂ&ngf all P450 isoforms:
HT - uman prostate carcinoma, PC 3, hunman breast

CHBEARC ENFRA8md (VPR3 MB-v23d inhibitadely Atn-63mahd 6Gekdspectivgly, while

BB AR e N ot Rl R R RSB s e
nmel anona B16- F10 cel |l 1ines. TABLE 12 EC50 VALUES OF

FORMULAE I11-2, 11-3, H4,11-5A I1-5B, 11-17, 11-18
AND 11-19 AGAI NST VARI QECPFM@@ XELL LI NES EC50 (nM

roro RS AdYE 15T R ATy R e O00
1210 1330 PG 3 284RROTEAGOME ACAZYITTYO15 >20000

355. B 290 (

specific inhibitor of the proteasome in vitro, with an ICsy of 2 nM towards the chymotrypsin-

Salinosporamide A was previously demonstrated to be a potent and

like activity of purified 20S proteasomes. To monitor the activity of Salinosporamide A in
vivo, a rapid and reproducible assay (adapted from Lightcap et al. 2000) was developed to
assess the proteosome activity in whole blood.

[0480] In brief, frozen whole blood samples were thawed on ice for one hour, and
resuspended in 700 pL of ice cold 5 mM EDTA, pH 8.0 in order to lyse the cells by
hypotonic shock. This represents approximately 2-3 times the volume of the packed whole
blood cells. Lysis was allowed to proceed for one hour, and the cellular debris was removed
by centrifugation at 14,000 X g for 10 minutes. The supernatant (Packed Whole Blood
Lysate, PWBL) was transferred to a fresh tube, and the pellet discarded. Protein
concentration of the PWBL was determined by BCA assay (Pierce) using BSA as a standard.
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1790 1040 NMDA-MB-231 12123 >20000 1144 614.6 5900601
162.8 143.: 957 322 >20000 192 992 >20000 29
WOl oaBRy 10219 273J 395 >20000 213 1250 >2000BCHLSH8B044091
>6320 80 >20000 >2000 24 OVCAR-3 >20000 1320 251
>6320 64 >20000 >2000 20 49 >20000 57 36 326 6150 6.3
5.9 RPM 8226 45 >20000 51 29 328 3460 6.3 7.1 U266
39 >20000 39 10 118 1620 4.2 3.2 -172 WD 2006/ 060809
PCT/ US2005/ 044091 32 >20000 34 9 111 1710 4.2 3.4 194
ApROAGAatd1§ 027 0thd O40pled Bad Bidal pidicin&ohdentiBtiorlbetd 8 800 and 1200
>20000 175 1140 10300 36 * WHERE N=3, MEAN STANDARD
"ATI ON | S PRESENTED [ 0498] The EC50 val ues indicate

thatb e Foﬁ)%{éﬁ&nélacawt}lwaﬂﬁdetehn%d }gj h%%uéﬂié'tﬂg hy@#ysis of a

Wwer e cyt ot oXlI C agal nst the
fivDAedvE: 28hirathiSpeckRORY TRPMYNBRZESn- hkﬁaﬁivalmwf Bldgeapdiges (suc-LLVY-

ANCoPachn Gk PR Koftol tiaFnesigand i pat igpls O mycoiyss of

tHEOpdPdlda il thedeexads Gyrhedifnsd By 8@ PrdtsdsoMDAANVEL Sbie SBPM by mixing 5
822 U266 and B16- F10 tunor cell lines. [0499] The

ubaf & PIWBT foreanaimealivid | $enk hbassaydwetfer (30hnM HBPES, 0.5 mM EDTA,
15 - .
ogbleabanrke Hbasot, i 1 adcoddiofe dBid, Bl opeinens

reldalé@theld 1s 3dinedr keld@onshib- bedriéen plldtelﬂﬁondelntraﬁon dnli-had8rolysis rate if the

11-29, 11-30, 11-31, 11-32, H38, IV-3C, 11-44, VI-1A,
PIpiein PoRgSBralipnEY theaasaavhis tbeWén RUhend HAPOtHep! Brerrpastighgwere initiated

ﬁllel adI ltl%lel%f 16:2 Eﬂ/lof 6%%91\/9 Suc- LLIRPP ANTCA %IT%aJI‘@d by diluting a 10 mM solution

of the peptide in DMSO 1:25 with assay buffer), and incubated in a fluorometer (Labsystems
Fluoroskan) at 37°C. Hydrolysis of the substrate results in the release of free AMC, which
was measured fluorometrically by using Ae = 390 nm and Aen = 460 nm. The rate of
hydrolysis in this system is linear for at least one hour. The hydrolysis rate of each sample is
then normalized to relative fluorescent units per milligram of protein (RFU/mg).

[0482] To explore the in vivo activity of Salinosporamide A, male Swiss-Webster
mice (5 per group, 20-25g in weight) were treated with various concentrations of
Salinosporamide A. Salinosporamide A was administered intravenously and given its
LogD’* value of 2.4, suggestive of oral availability, Salinosporamide A was also
administered orally. Salinosporamide A dosing solutions were generated immediately prior
to administration by dilution of Salinosporamide A stock solutions (100% DMSO) using
10% solutol yielding a final concentration of 2% DMSO. The vehicle control consisted of
2% DMSO in 10% solutol. One group of animals was not dosed with either vehicle or
Salinosporamide A in order to establish a baseline for proteasome activity. Salinosporamide
A or vehicle was administered at 10 mL/kg and ninety minutes after administration the
animals were anesthetized and blood withdrawn by cardiac puncture. Packed whole blood
cells were collected by centrifugation, washed with PBS, and re-centrifuged. All samples

were stored at -80°C prior to the evaluation of the proteasome activity.
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EC50 VALUES OF FORMULAE 1-7,11-2, 11-3, |1-4,11-5A,

Ir-5B, 11-SC, 111-13C, 11-16, 11-17, 11-18, 111-19,
wa1008060809- 21, |1-22,11-24C, 11-25, 11-26, 11-PEI/US2005/044091
11-29, 11-30, 11-31, 11-32, 11-38, 1V- 3C 11-44,

VI -1A, 11-47 AND 11-50 AGAI NST RPM 8226 AND U266

CELLS RPM 8226 U266 COVPOUND EC50 (NM) EC50 (NM

250 FORMULA 1-7 ND 240 49 39 FORMJULA 11-2 45 32

>20000 >20000 FORMJULA 11-3 >20000 >20000 57 39

FORYASS] 11-14 obder 3¢ be edriatn O e bedroBEB @Y the substrate observed in these

expyBE SR PEFOISE DERFRRIL PSS So0000 S II0pET e o
o300 RS 1, SOV SR 0D i,
PWBEOly R0~ 34 60luted1 040 in assay buffer, and 180 uL were added to Costar 3904
plates. Epoxomicin (Calbochem Cat. 324800) was serially diluted in DMSO to generate an
eight point dose response curve, diluted 1:50 in assay buffer, and 10 pL added to the diluted
PWBL in triplicate. The samples were preincubated for 5 minutes at 37°C, and the reactions
initiated with substrate as above. The dose response curves were analyzed in Prism, using a
sigmoidal dose response with variable slope as a model.

[0484]  FIG. 40 is a scatter plot displaying the normalized proteasome activity in
PWBL’s derived from the individual mice (5 mice per group). In each group, the horizontal
bar represents the mean normalized activity. These data show that Salinosporamide A causes
a profound decrease in proteasomal activity in PWBL, and that this inhibition is dose
dependent. In addition, these data indicate that Salinosporamide A is active upon oral
administration.

[0485] The specificity of the assay was shown by examining the effect of a known
proteasome inhibitor, Epoxomicin, on hydrolysis of the peptide substrate. Epoxomicin is a
peptide epoxide that has been shown to highly specific for the proteasome, with no inhibitory
activity towards any other known protease (Meng et al.,1999). Lysates from a vehicle control
and also from animals treated intravenous (i.v.) with 0.1 mg/kg Salinosporamide A were
incubated with varying concentration of Epoxomicin, and ICsp values were determined.
Palayoor et al., Oncogene 18:7389-94 (1999). As shown in FIG. 41, Epoxomicin caused a
dose dependent inhibition in the hydrolysis of the proteasome substrate. The ICsg obtained in
these experiments matches well with the 10 nM value observed using purified 20S
proteasomes in vitro (not shown). These data also indicate that the remaining activity
towards this substrate in these lysates prepared from animals treated with 0.1 mg/kg
Salinosporamide A is due to the proteasome, and not some other protease. The residual
activity seen in extracts treated with high doses of Epoxomicin is less than 2% of the total
signal, indicating that over 98% of the activity observed with suc-LLVY-AMC as a substrate

is due solely to the activity of the proteasomes present in the PWBL.
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FORMJULA 11-18 6.3 4.2 6.3 4.2 FORMJLA 11-19 5.9 3.2
7.1 3.4 FORMJULA 11-20 8510 3260 310 442 FORMJLA
wa 2608060880000 6090 >20000 9670 FORMULA 11-22 B7ROSDEH0I4091

11200 903 FORMULA |1-24C 2320 1150 1640 825 FORMULA

11- 25 >20000 >20000 >20000 >20000 FORMJULA 11-26 2230

1300 1610 829 FORMULA 11-28 >20000 >20000 >20000

>20000 -174 WO 2006/ 060809 PCT/ US2005/ 044091 4280

624 FORMULA I1-29 6940 1420 4900 889 FORMJLA 11-30

4160 [(UBE0 *20(AHsdrORMtA-rld vaiatND in20000 actPigYend the ability of

F -
Saﬁ%l:s)'\s/gclﬁrém{dle A3 %o 1’}|1 ibit proteasomal activity was also assessed. In FIG. 42, the results
of separate assays run several weeks apart are shown. Qureshi, et al, J. Immunol
171(3):1515-25 (2003). For clarity, only the vehicle control and matching dose results are
shown. While there was some variation in the proteasomal activity in PWBL derived from
individual animals in the control groups, the overall mean was very similar between the two
groups. The animals treated with Salinosporamide A (0.1 mg/kg i.v.) also show very similar
residual activity and average inhibition. This suggests that results between assays can be

compared with confidence.

EXAMPLE 52
INHIBITION OF IN VIVO LPS-INDUCED TNF BY SALINOSPORAMIDE A

[0487] Studies suggest that the proteasome plays a role in the activation of many
signaling molecules, including the transcription factor NF-kB via protealytic degradation of
the inhibitor of NF-xB (IkB). LPS signaling through the TLR4 receptor activates NF-kB and
other transcriptional regulators resulting in the expression of a host of proinflammatory genes
like TNF, IL-6, and IL-1(3. The continued expression of proinflammatory cytokines has been
identified as a major factor in many diseases. Inhibitors of TNF and IL-1(3 have shown
efficacy in many inflammation models including the LPS murine model, as well as animal
models of rheumatoid arthritis and inflammatory bowel disease. Recent studies have
suggested that inhibition of the proteasome can prevent LPS-induced TNF secretion (Qureshi
et al., 2003). These data suggest that Salinosporamide A, a novel potent proteasome
inhibitor, may prevent TNF secretion in vivo in the high-dose LPS murine model.

[0488] To assess the ability of Salinosporamide A to inhibit in vivo LPS-induced
plasma TNF levels in mice, in vivo studies were initiated at BolderBioPATH, Inc. in Boulder,
CO. The following methods outline the protocol design for these studies.

[0489] Male Swiss Webster mice (12/group weighing 20-25g) were injected with
LPS (2mg/kg) by the i.p. route. Thirty minutes later, mice were injected i.v. (tail vein) with
Salinosporamide A at 2.5 mg/kg after approximately 5 minutes under a heat lamp. Ninety

minutes after LPS injection, the mice were anesthetized with Isoflurane and bled by cardiac
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>20000 2600 FORMULA I1-38 ND 1800 7760 FORMULA

| V-3C >20000 * 8290 12 FORMULA 11-44 ND 8.8 8400
WO-GRMEN809/1 -1 A ND 7800 FORMULA 11-47 8000 3BODUNID0S/044091

FORMULA 11-50 10 ND Where n> 3, nmean EC50 val ue

standard deviation is presented; * n=3, standard

deviation is not applicable; ND not determ ned [0500]

The EC50 val ues indicate that Formulae U 2, 11-4, 11-5A,

Il1-5B, 11-16, 11-17, 11-18, 11-19, 11-20, 11-22,
phictdd € obtdin3Basnlal -Rélnzmidy blood Pl veasalydnatamspandadan H3X pL of PBS
RPM 8226 and U266 cells. Fornulae 1-7, |11-38, 11-44

toypasheway | regiquad serUP RIS IngERE CeYT Bie6d perih g aiRFERataghyyas removed and
e e o A R R B R S e

MES- SA, MES- SA/ DX5, HL-60 AND HL- 60/ MX2 TUMOR CELL

LI NES -175 WD 2006/ 060809 PCT/ US2005/ 044091 [0501]

Human uterine sarcoma (MES-SA; CRL-1976), its

mul tidrug resistant derivative (MES-SA/ Dx5; CRL-1977),

human acut e pronyel ocytic | eukem a cells (HL-60;

CCL-240) and its mul tidruglAB&Estlant derivative

(HL- 60/ MX2; CRL-2257) were purchased fron1ATC§pﬁQd

mai ptained i nappropriate cul-ture—nedi-a—Fhe—-cel
werle_cul tur e§™"RMn i ncubat@euhit] 37°c | n® 8% gop 304N
959 ¥rumiteprs | easeling r . 1 >

Saline + solutol vehicle 2 5 saline

Saline + solutol vehicles 3 5 saline Solutol/DMSO

LPS i.p./ Vehicle (-30min) 4 12 LPS

LPS i.p./ Vehicle (+30m) 5 12 LPS Solutol/DMSO

saline/ Salinosporamide A (-30min) 6 12 saline

0.25 mg/kg

saline/ Salinosporamide A (+30m) 0.25 7 12 saline 0.25 mg/kg

mg/kg

LPS / Salinosporamide A (-30min) 8 12 LPS

0.25 mg/kg

LPS / Salinosporamide A (+30m) 0.25 9 12 LPS 0.25 mg/kg

mg/kg

[0490] Dosing solutions were prepared using a 10mg/mL Salinosporamide A

stock solution in 100% DMSO. A 10% solutol solution was prepared by diluting w/w with
endotoxin-free water and a 1:160 dilution was made of the 10mg/ml Salinosporamide A
stock. Animals were dosed i.v. with 4ml/kg. A vehicle control solution was also prepared by
making the same 1:160 dilution with 100% DMSO into 10% solutol solution giving a final
concentration of 9.375% solutol in water and 0.625% DMSO. Measurements of plasma TNF
were performed using the Biosource mTNF Cytoset kit (Biosource Intl., Camarillo, CA;
catalog # CMC3014) according to manufacturer’s instructions. Samples were diluted 1:60
for the assay.

[0491] Data from two independent experiments with at least ten replicate animals
per group indicated that treatment with 0.125 or 0.25 mg/kg Salinosporamide A decreased
LPS-induced TNF secretion in vivo. A representative experiment is shown in FIG. 43. These

data reveal that treatment of animals with 0.25 mg/kg Salinosporamide A thirty minutes after
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[0502] For cell growth inhibition assays, MES-SA and

MES- SA/ Dx5 cells were both seeded at 3x103 cel |l s/
wawi0b/06080901 conpl ete media into 96 wel |l ( Cor nP@IUS2005/044091

3904) bl ack- walled, clear-bottomtissue culture

pl ates and the plates were incubated overnight to

allow cells to establish and enter | og phase growt h.

HL- 60 and HL-60/ MX2 cells were both seeded at 5x104

cells/ well in 90l conplete nedia into 96 well plates

20ng/t\g éPSa'yj eotﬁommmited mdl sigadidarttireducti@0mMestno AN Bl els.i Baked whole

f th ound e ared.in 100% DVS stored
tljod. ORISR e G AUBE o 8P PaP i<, CRE AR Gte 7023%
ihHibitibh Hh' Satn8lst Qedtte wiBSh. 198! thg/kg {HANGLNTIALiHOREmals treated with
ranging from6.32Mto 2nM were tested for 11-2 and
0126-mag/kd. 1 N9 sigwdfiqant diffeigages werespepdn proteasmecainhibiidqngp gnimals treated

n oM 0 t
\51?1 9110 g&%t(l:lgﬁtt SI g/r%%l?nro? nO%%ﬁl% fz}goj m quEFééguc\I% pll‘%s%’?'a %ﬂIF levels by
appraki@mtaie Be%r\elﬁdnraﬂﬁﬁhlitél ell heo ( 1cora2 omng kg V4ﬁto g 39 .minutes post-
The final concentration of DVMSO was 0.25% in all
LEadysPEent 0503] Fol | owi ng 48 hours of drug exposure,
10l of 0.2mg/ M resazurin (obtained from
Sigma-Aldrich Chemical Co.) in Mgt+, Cat+ free
phosphat e buffered sal i neEXA4PIdltled t o each wel |l and

hour o1 TR T PRE RER AR P ERTT YR Binok Ry &

f | uoj@E®2 PN CeCKHmditieapyetihts Quchpra@dORT-10f (ResW@ZA) | dinWaGivate the
nmeasured using a Fusion mcroplate fluoroneter

tapRgEREOH fwt%@P@%efaCW'kWPZeﬁ NEEB) ity hyyepn @l <cagory cell lines
I

1%(%154 %Sgétcgﬁghslgéﬂlﬁr#; %%e rQarsg%ngﬁ'lW V\%‘f {hEQéJEelf‘seLJo Lﬁld@@% apoptosis.

QGuakrkr actubdChi@mReheb 1848 & (mm) allh wenxtreulared ndels, MBhdBsresides in the

The data were _nornal | zed tq the average fl uor escence
cgerlpsia gt dactearEaPlGE (HIndi Bhibiteryopoiengel (bdity of NF-«xB).

\Pa?ilol\}\%ﬁﬂﬁﬂg% C%P& IEﬁ%ﬂo %ﬁhﬁ?&%og %g %<]§j f( gseC ﬁ)nl%%til 'i)?qlbﬁlﬂltmatlon and

er ve

degriddviot iof B By éetpadibissinedFoNw@viag dﬁtdegrﬁdanﬁ)ﬁi deltBl,g\IE-KB translocates
st andard si gnoi dal dose response curve fitt
ey [RFORYCL R APXITPEHIAISS 6On°| BPISEP R oM BERD ﬁ%th%rdlymcesseS including

W}gﬁl@u&h@f W{l est éd?z' 1ﬁﬁ19f?1ngfagééﬁer growth was |ess

n 50% an ue-was no m ned. [0504] The
mul t {93y r é@lestraMtIWEaalﬁweraorbuemmecehlhbﬂtwmeV\nh;sdeTM (PS-341;
rived from the h ne sarcomm - SA tunpr
Gt el P s B Bt G R Ty i ot Ao grhance the
Yo 05496030 ¢ PRGN/ %@&@D&Wé&&hn WiFr &) in aaﬂo‘éa_lienogaft model by

dependent efflux punp. The data in Table 14 summarize

ighikiting gvRtResomshingiacdrdpgeetlptéant of &B. Fo‘}id@ms@\é 1ELWQJ Hgematol 70:265

GEFEBCyaRaAL A0 by ol
et L APy AR 390, Pl PR b s of s
clerKd1aMd3/ cstitkEiies ATE0-0f arfthfE@F ap sguatibus \GELS caxﬁﬁlloﬂﬁe fre@smably through
control .
inhibition of the NF-«B pathway. Sunwoo, et al., Clin Cancer Res 7:1419 (2001). The data
indicate that proteasome inhibition may not only decrease tumor cell survival and growth, but

also angiogenesis.
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TABLE 14 EC50 VALUES OF FORMULAE 11-2,11-3, H4,11-17
AND 11-18 AGAI NST MES-SA AND MES- SA/ DX5 TUMOR CELL
WO kNES6EBES0 (nM) Fold Conpound MES- SA MES- SA/ BIXBUS2005/044091
change * 193 220 11-2 1.0 155 138 >20000 >20000
11-3 NA >20000 >20000 163 178 11-4 0.9 140 93 9230
9450 I1-17 0.8 12900 7530 22 32 11-18 1.2 17 14
5.6 2930 Paclitaxel 798 4.6 5210 * Fold change = the
ratio of EC50 val ues (MES-SA/ Dx5 : MES-SA) [0505] The
EC50 val ues indicate thatEXAMPLE 344, 11-17 and 11-18

veskaiafe Rt oF At AP RR T BTN, garia

phenot ype was mﬁm@wWLUMAmMMANOMmat
Paclitaxel was -800 times |ess active ai nst the

resi Bdadk MEBNSA DxBlage| | alenp@siBimaH| - @b ff2 i §TB-38),  prostate

AP Bl a9 9220, o
sigxprcels a5 cadinesd INTIHBONEIRIS €848, ovarian adenocarcinoma (OVCAR-3;
HTB-161), multiple myeloma (RPMI 8226; CCL-155), multiple myeloma (U266; TIB-196)
and mouse melanoma (B16-F10; CRL-6475) cells were all purchased from ATCC and
maintained in appropriate culture media. The cells were cultured in an incubator at 37 °C in
5% CO; and 95% humidified air.

[0495] For cell growth inhibition assays, HT-29, PC-3, MDA-MB-231, NCI-
H292, OVCAR-3 and B16-F10 cells were seeded at 5x10%, 5x10%, 1x10*, 4x10°, 1x10* and
1.25x10° cells/ well respectively in 90pl complete media into 96 well (Corning; 3904) black-
walled, clear-bottom tissue culture plates and the plates were incubated overnight to allow
cells to establish and enter log phase growth. RPMI 8226 and U266 cells were seeded at
2x10* and 2.5x10* cells/well respectively in 90ul complete media into 96 well plates on the
day of the assay. 20mM stock solutions of the compounds were prepared in 100% DMSO and
stored at -80°C. The compounds were serially diluted and added in triplicate to the test wells.
Concentrations ranging from 6.32uM to 632pM were tested for 1I-2 and II-4. II-3 and 1I-17
were tested at concentratio;s ranging from 20uM to 6.32nM. Formula II-18 and II-19 were
tested at concentrations ranging from 2uM to 200pM. Formula II-5A and Formula II-5B were
tested at final concentrations ranging from 2puM to 632pM and 20uM to 6.32nM respectively.
The plates were returned to the incubator for 48 hours. The final concentration of DMSO
was 0.25% in all samples.

[0496] Following 48 hours of drug exposure, 10ul of 0.2mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg**, Ca®" free phosphate buffered saline
was added to each well and the plates were returned to the incubator for 3-6 hours. Since
living cells metabolize Resazurin, the fluorescence of the reduction product of Resazurin was

measured using a Fusion microplate fluorometer (Packard Bioscience) with Ae =535 nm and

Aem = 590 nm filters. Resazurin dye in medium without cells was used to determine the
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activity. The data presented in Table 15 summari ze the
growm h inhibitory effects of Fornulae -177 WD
wWQe6HBB09 PCT/ US2005/ 044091 11-2, H 3, 11-BCT/1S$2005044091
and 11-18 against HL-60 and its nultidrug resistant
derivative HL- 60/ MX2. M toxantrone, the topoi sonerase
Il targeting agent was included as a control. TABLE 15
EC50 VALUES OF FORMULAE 11-2, 11-3, 11-4,
11-2,11-3,11-4,11-17 AND 11-18 AGAI NST HL-60 AND
balckgro Qi dYXhi JHAVRRs BEhdted. ENESthe B Qoo #iMpxfepintbntaCovglieute Hata were
HL- 60 HL- 60/ MX2 change 237 142 E-2 176 133 0,7
nospebizrd topthgcryerege dlustrsernge 95 Greciivaireaiqd 21’“%11&%11&0“30-%%"0 DMSO
18d0,0 0 =18: . -
0§80 ki TR T ERnE 38 T Mot earlichl ot soR ke maximal
obrsatvied gofwtE@HGbitian isestablihedD MedXleirmBEY Usgo7itartatl saaeidal dose

val ues i ndicate t.hat < 1.1-4 d 1l.-18 i.ned .
rels Y& AGRAROL T Qo0 TR RS S RS Ry gpe maximun
inhibifYn STREN cldwiR $vas TEBEhAM bOJJAIEC & @8lus hanhotesinepe

was confirnmed by the observation that Mtoxantrone
was [0897]t i ndke Haisin Baltle V2 supgmprirstthe prowth adikijogy effects of Formulae

R 0t 7 YR ARl A B g R A Hremoma

HT129] humfa@Rivbiitde Tarc2OnANDC-DViliddnl BieaONdehibcarcinoma, MDA-MB-231,
CHYMOTRYPSI N- LI KE ACTI VI TY. S PROTEASOMES | N RP

hugpare nesEpnall el de mwors%zléggﬂi%@ Bugan. 980 PRI R AR,

T 1 UK AR, RBMI shb&18nd U266 and murine melanoma B16-F10 cell lines.

TABLE 12
ECso VALUES OF FORMULAE 11-2, I1-3, II-4, 1I-5A, II-5B, 1I-17, II-18 AND II-19
AGAINST VARIOUS TUMOR CELL LINES

ECso (nM) *
Cell line
11-2 13 114 II-5A 1I-5B I-17 1I-18 I-19
1070
129+21 >20000 132436 67+17 1210 >20000 18+7.8 111
1330
284+110 >20000 204149 109£15 1790 >20000 35+5.6 29+4.(
. 1040
MDA-MB-231 121423 >20000 114+4 6144.6 957 5900601 16+2.8 143,
322 >20000 192 992 >20000 29
NCI-H292 102+19 273
395 >20000 213 1250 >20000 41
188 >6320 80 >20000 >2000 24
OVCAR-3 >20000 1320
251 >6320 64 >20000 >2000 20
49 >20000 57 36 326 6150 6.3 5.9
RPMI 8226
45 >20000 51 29 328 3460 6.3 7.1
39 >20000 39 10 118 1620 4.2 3.2
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was cultured in RPM 1640 nedi um suppl emented with 2

nmM L- gl ut am ne,
W@ 200606080y Ci N,
i nactivated fetal
hum dified air.

100 units/m
1 nmM sodi um pyruvate and 10% heR€T/US2005/044091

penicillin,

100 p.g/m

bovi ne serumat 37C, 5% CO2 and 95%

To evaluate the inhibitory effects on

the chynotrypsin-like activity of the 20S prot easone,
test conmpounds prepared in DVSO were appropriately

diluted in c

[ture medium and added to 2.5x105/m  RWVPI

8226 cel P3. Ho

P2008%r
concentrations ranged from ]

mul 341 1-16,9t he

nMto (100

final t

4.2
mul a

est710

nM {For For

34

1 nMto M

11-17 Far m

| a2abde 20 ared Oqur al 1 de

G,

on&elit r at
as the yve

t ¢
ed

( @Catdi ochemo San 19

At e

from
at 36

cauRPo

13£1.

a fi nak waRREN=AMION +TNBARDAOEVONT 10N IS PRESENTED

i ncubati on of RMPI
cells were
for
i ce-

Pt

)éaed on ice for m g/sns
o’ 191\9‘1mgmel& llr{ys 0%5% 5% dh B(ag@)él 1%}516172 %30 cytotoxic against

8226 cells with the

e8P iR a b REP Bl B BB

15 n|nI

th%ttwtgﬁemu%r%ﬁsh 14%%1%@13?7 {V%Uy%ts)ﬁ

Di agnosti cs,

to a new tube.

I ndi anapoli s,
Uget het BHO wawpelfhg@tl on at 14, 000 rpmfor
4C and supernatants (=cell
Protein

| ysat es) we

compounds, the

pel | et ed by centrifugation at 2,000 rpm

rednzst?(lﬁ[""ﬁitﬁ’ 5A, II-5B, 1I-18

ar(c‘DHaS wie diytwthagabist EaT- 2VA)C 3, PERS MBSI3e ANCEIH292, RPMI 8226,

buf f er (20 m

J‘ttlxiﬁbk N(BOBHERPMI 8226,

r|s was
10 m n,
re transferred

concentrati on was determ ned

by t[0@98CA mhetshin AGaY 3 kihméiRieahe Ero%&tﬁ'iﬁﬁlﬁf&ir 8dcts of Formulae

Rockford, IL)

activity of the

The ch m)tr sin-1li
1508 S oh S I SAWH o Ba S Byla6 i 7t Al SSHelS) DEYIANCIL22, T

24¢ r‘ilg'&?gﬁ%cﬁ/%)@f’lhhﬂ?ﬁgé&gr. f‘

5 Aliesd BRSE Oy R ofhgMyy.

‘easdne”dssay buffer

agdERESe hdnfan mMItEDT Avyelphia&ell JingORPRII 822 aml TR 66l
concentration of 0.035% SDS. The reactions were
initiated by the addition of 10 L of 0.4 nM
Suc- LLVY- AMC (prepared by gphptijpg a 10 nmM sol uti on of

Ests0
PSR

theNESdetlde in DVMSO 1: 25
Y OFIW%AW »,ilEUbAtled, I-aA; HeSBARSOI-L3®, 11-16, 11-17,

g b onat e Py i) af s v

with assay b
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[0509] Results in Table 16 show that exposure of RPM
8226 cells to Formula I'l- 16, Formula 11-17, Formul a

wa 160806 Onrural i de resulted in inhibition of P€TES2005/044091
chynmotrypsin- like activity of the 20S prot easones.
Anong them Fornula 11-16 inhibits 857 % of the
chynotrypsin-like activity of the 20S proteasone at 5

nM At 100 nM Forrrula 11-16 is able to conpletely
y , ke activity of the 20S

onpoun
M50 nM

Tty

655 464 393 304 265/ 66 105 5
! 00018 6811 (328 1711>2Q@0Q39

a o- 9031

B EIEES s i e V;;f

mum suppl enent ed

SEMIp&nicil |

heat i nact i vat ed f et aI Q%
e

nhij bl
F@RMIﬂbAdhythrypS| -1 ke "actP V|ty of the 20S 32
prot easorre test cnpounds prepared i nf DMSO were
ted in ture medium and addéd to

For Fornmul a 11-16, the 3*1| 3
8510 £ 3260
442
FORMULA I1-21 \J >20000 6090
>20000 9670

and
ects

FORMULA 112 9720 2860
11200 003

FORMULA I1-24C 2320 1150
1640 -

FORMULA 1125 >20000 >20000

FORMULA 1126 2230 1300
1610 £20
FORMULA I1.28 >20000 >20000
20000 >20000
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TABLE 17 DETERM NATI ON OF THE CHYMOTRYPSI N- LI KE
ACTIVITY OF 20S PROTEASOVES DERI VED FROM PC-3 CELLS
W RBADEBON TH FORMULA [1-16, FORMULA 11-17, HERVIEM05/044091
11-20 AND OMURALI DE % i nhi bition of the
chynmotrypsin-like activity of 20S proteasones in PC 3
cell lysates Conpound 10,000 nM 1,000 nM 100 nM 50 nM
10 nM5 nM1 nM H 16 ND ND ND 98 ND 69 19 11-17 79
49 26 ND 16 ND ND 11-20 90 71 57 ND 38 ND ND
Orur #0508 9 wBn3ttetiie k&cdihh NMES-8581 ZIRINDY76moits multidrug resistant

AP PUBTEIVER A CRDTHS Ho S pORAR PrompRpyLe ekemia cells (HL-60;
C@S@Emﬁgli@%ﬁd 'r%gsvé\NQeMNEE(I—fﬁE%W’ Cﬁé@Sﬁ e purchased
CELLS CELLS IN DI A CONTAI NI NG 1% OR 10% SERUM

fioos MICCThed gragnvirihed ihiapprowiaje aeltireimgdiaf TiRosebts | veee cultured in an

. 11-16, LL47 or 1-. agai nst human nul tiple
lnr'?ﬁlllé%t81;raﬁ,3l7 éﬂ)i‘ g%%@%a%n%h&%%%%ﬁdf enocar ci noma, HT-29

and [050R5e el ag1DpRywtBLEUTléh &8hyss MEB-BACnANEESIIEDRS cells were
1% or 10%fe%al bovi ne serum (FBS) was determ ned.

bothgpedagdh 2p B0) Gelb 03! PCPPusSPowsto medaiinto 3951481 (Grpming; 3904) black-
v%é%(ﬁ R )ti’s#éTéué‘%PE }glgrt?s'A Fhe%g%ieg %v%%egr}lgueq(afé?‘o\"\\grﬁlég)t to allow

S wWere purcnase
celtsl thtesthblast ahd eiRBMog hhddd gnedth a HI S6pmlEHEBOAIX Dictlls were both seeded

109 v/ v? FBS, . 2nM L- gl ut am ne, . 1mM sodi um pyruvat e and
a0 1Y iy edt e PRHd rRpEInieta medigoinio P $iwednglatepion the day of compound
ctival - . ; : .
SRFECK o 185, SRy IR 4 B0 o o
atl RGP Cs dheusnnpoundatvere 33Ny dilutad nné ssldat imtriphicataao the test wells.

acids, 10nM HEPES and Penicillin/Streptonycin at 100
Coepsmirations sy Hm orgepbiorndbvte tesiel fo1 §-2ad k4 fpend II-17 were

T ey N SUORLATHINES, W P R A
c@iceﬂt@@iohé}aﬂ,ﬁmg Febml D09/ t61632pMSTIRGIAteE e rdiifce & 1hS iNkRIb&tor for 48
h(c):li'lrls.t %ﬂee gnal concentration of DMSO was 0.25% in all samples.

[0503] Following 48 hours of drug exposure, 10ul of 0.2mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg”*, Ca®" free phosphate buffered saline
was added to each well and the plates were returned to the incubator for 3-6 hours. Since
living cells metabolize Resazurin, the fluorescence of the reduction product of Resazurin was
measured using a Fusion microplate fluorometer (Packard Bioscience) with Ae = 535 nm and
Aem = 590 nm filters. Resazurin dye in medium without cells was used to determine the
background, which was subtracted from the data for all experimental wells. The data were
normalized to the average fluorescence of the cells treated with media + 0.25% DMSO
(100% cell growth) and ECsy values (the drug concentration at which 50% of the maximal
observed growth inhibition is established) were determined using a standard sigmoidal dose
response curve fitting algorithm (XLfit 3.0, ID Business Solutions Ltd). Where the maximum
inhibition of cell growth was less than 50%, an ECsy value was not determined.

[0504] The multidrug resistant MES-SA/Dx5 tumor cell line was derived from

the human uterine sarcoma MES-SA tumor cell line and expresses elevated P-Glycoprotein
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XL p9303. O,
in Table 1

[ FoP#Af ae

I D Busin
7 sUB®mari

ess
ze

I'l-16,

11-17 a

nyel oma ¢
10% FBS. TABLE 17

or
[0505]

activity against both MES-SA and MES-SA/Dx5 tumor cell lines.

.-)

e{ e g%‘ —Jt

o BT

The ECsy values indicate that II-2, II-4, II-17 and II-18 have cytotoxic

VI

ai'ni ng

1

The multidrug resistant

phenotype was confirmed by the observation that Paclitaxel was ~800 times less active

against the resistant MES-SA/DxS5 cells.

[0506]

HL-60/MX2 is a multidrug resistant tumor cell line derived from the

human promyelocytic leukemia cell line, HL-60 and expresses reduced topoisomerase II

activity. The data presented in Table 15 summarize the growth inhibitory effects of Formulae
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EC50 VALUES OF FORMULAE H 16, 11-17 AND FORMULA 11-18

AGAI NST RPM 8226 CELLS I N MEDI A CONTAI NI NG 1% OR 10%
wo-BBeanspound 1% FBS, EC50 (nM 10% FBS, EC50 ¥€uiviyS2065/@44091

12 11-16 6.8 9.6 Mean 6.5 11 1100 3000 11-17 1300

2300 Mean 1200 2700 15 20 11-18 13 20 Mean 14 20

[0519] The EC50 val ues indicate that Fornulae 11-16,

11-17 and Formula 11-18 were cytotoxic agai nst RPM

8226 cells in media containing 1% or 10% FBS. There

lxas a3, U-ésH-t7hand fhiteegainst dHidee rapdsits mpltidheg reemanEQSGvative HL-

r e 11-1 and.Fornula 11-18.
Py Mo ki B oaisnfndSs Bot e eriives incli§ERanp gortol
containing 1% FBS. [0520] The data in Table 18
summari ze the growth inhibitory effects of Formula
11-16 agai nst the human colé®Ld&denocarci noma, HT-29
altfeso V- PHE QRYIEh -2 816, B40 [I- LeAND I[-h 8 & GANSGE-60 AND
cont ai ni ng 1% or 18%60BEX2-TI8MORGE-RO0EMNIBDE09
PCT/ US2005/ 044091 TABLE 18 MEAN EC50 VALUES OF

FORMULA |1-16 AGAI NST éﬂ%ﬁ ND B16-[F10 CELLS I N
MEDI A CONTAI NI NG 1% OFggse S HT-29, B&R® (nM mean
SD| BeBreuny, ECSo (nW) megn  SD  ConmouRgd.d% FBS 10%
FBS 1% FBS 10% FBIIL60- 16 IB56@BMHP 185 131
237 142
=2
II-2 176 133 0.7
>20000 >20000
-3 >20000 >20000 NA
143 103
-4 I o7 0.8
T-17 >20000 >20000 NA
27 19
I-18 ’3 18 0.7
. 42 1340
Mitoxantrone 40 1170 30.6

* Fold change = the ratio of ECsg values (HL-60/MX2 : HL-60)

[0507] The ECs values indicate that II-2, II-4 and II-18 retained cytotoxic activity
against both HL-60 and HL-60/MX2 tumor cell lines. The multidrug resistant phenotype was
confirmed by the observation that Mitoxantrone was ~30 times less active against the

resistant HL-60/MX2 cells.
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[0521] The nean EC50 val ues indicate that Fornmul a
11-16 was cytotoxic against HT-29 and B16-F10 cells in
wore@sacmsont ai ni ng 1% or 10% FBS. There was a | BREUS19051044091

two fold decrease in the nean EC50 of Fornula I1-16

when tested in nedia containing 10% FBS relative to

nmedi a contai ning 1% FBS. Taken together, these data

show that with respect to the in vitro cytotoxic
activity against tunor cell lines, Fornulae 11-16,

11-17 and Fornmula 11-18 BXAMPAIESGI il ar bi ol ogi cal

N BT RPEEARO R Bk Mt Aoy Fou A -2 o

OOAURAISDE € THEI G €M@TR Y PSINSYIKE A0S TAES00F ah e #RUTHASOMES
anthrax. In this disease, B. anthracis spores are
| nhaI ed and | odge in t B RPYHG2QRELESt hey are i ngest ed

21@%? Wel h s | .
ger n nat e rep ! ?:at6em1;be§ u?tcpﬁ%fﬁﬂifgﬁﬁang o?ﬁ% fayetoma cell line,
woe lchlturBe i REMI |440ngedivoumngplenentey siith 2 niMdi- g]dtamine 100 units/ml

Mac.r.o es mgrate to the rrph nodes ere,
PERSHIRE %ﬁ P ERE el MYbIEGHE ?Ymé(ﬁ‘iecﬂ%arﬂé’ 4 gt mactivated fetal
leQ@EElﬁH‘aE 97‘%” 'Sﬁa?(t){@mpéﬁ)@g QA8 airf Uift é@fua{eqpé 1'nﬁ thla/ effects on

and secrete oxins. [0523] Two proteins ca
ﬂmr @tyamtnypsn-am laqarhty(chAthSROR Pajteaanohe] esthadmpamotsoprepdrBd in DMSO

e Pt Sl et B BT PF R By gusons cot. o

Fb@hhall- 1) WeFin L RIchncdh@Rons @arzed 8@m PAveRd 0b FMVE At & ormula 11-17,

death when i 3 ected i1 ntravenousl %1 in ani mals. Let hal
Fowxula 11-20 and @nypelidee(GaphiechpmySer legpu IGAX ¢he fippd deshfconcentrations

nh S deat h
B -
offBC Y0 PP itd Kar MAYVRGdn 6f ‘RMPISSZI@ Q&l1d Witly kel ®@mpounds, the cells were

treatment. -185 WO 2006/ 060809 PCT/ US2005/ 044091 in
Peffeigdobyceanrifngpdion ah3 989 tPsrfon Whiesiat eosn Gmmergpnd washed 3X with

e ea et Rl bt sahle RS Al fes dlgeadon. VA)
DRBISewaﬂla@beitk were dysdd mn}in? &ir rig gnvilnrninRW b A 2oredVUEPES, 0.5 mM
B G Gt 1006 Bt 01 S PrI P FE B AyF e cBBrig spgkiail (Roche

DiERAbsEk, Iﬁﬂlaﬁaz)@hb MNg  CRHMeBlid W IR deﬁﬁ'ﬁ*@ﬁgﬁ at 0600 rpm for

the assay, cells were plated overnight in conplete
1Qramiing ﬁh°@t ard gwavennisat-icolh lpfates)) WGO0 trordfbgdms b niew &ube. Protein

96 ol Medi noved t he | | owi ng, d
o4 g BBt A By B SERIGhm ATt R bR Rp R Rooksord
I]l/)d tmLtmyh‘laﬁypsﬁQllkeCM@ﬁﬁbf &ei208 pr&basoie i safeabdred by using the Suc-
1-3, 11-4, 11-5A, 11-5B, I11-13C 11-17, 11-18 and

LLVYséM%tfH}Om&%@waPem@enw‘bw @Bpsien Rjogttem, | Gambrgdge, MA) in the
pﬂo%a%rﬁ@lﬁsafy%uﬂ%p (§O QHM”'HE@’%&G 0'sC AR n@ﬁTA’,Afpﬁ—le%.O? c%ﬁtalmng a final

concentration of 0.035% SDS. The reactions were initiated by the addition of 10 uL of 0.4
mM Suc-LLVY-AMC (prepared by diluting a 10 mM solution of the peptide in DMSO 1:25

with assay buffer) to 190 pL of the cell lysates and incubated in the Thermo Lab Systems
Fluoroskan plate reader at 37°C. The released coumarin (AMC) was measured
fluorometrically by using Aex = 390 nm and Aen = 460 nm. The assay was performed in a

microtiter plate (Corning 3904) and followed kinetically with measurements every five

-179-



m nute preincubation, 1g/m LF and 1g/m PA al one or
in conmbination (LF:PA also terned |ethal toxin

W@ b@ingigomer e added to cells. Reconbi nant LF apdii/B$2005/044091

Compound N the viability of LeTx t fegp e

II-16

II-17

I1-20

were obtained fromList Biological Laboratories.

Addi tional plates with no LeTx added were included as

a control. Cells were then incubated for six hours
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(Mol ecul ar Probes, Eugene, OR) prepared in My++, Ca++
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contr @ﬁ&h esa]& in aPlﬁ égﬁ%ﬂ tge?t eﬁaosgaeuoa R4 Iaéiz%g] gells to Formula II-
Vb, afklirﬂnlhlal}ﬂ IFFG%L(I;( lI‘Y)E;iSakiﬂ e)?]hubﬁﬂdé eastilcadinib hﬂhblﬁ(ﬁﬂ']d)ﬁ}hf: clllymotrypsm
control -1 ow contro | nhi bi tjon thrax Le o

Filos potivii of oS CrIESRINES t HTPHE RAWY Semo af l@l‘f %28%%}7 76 of the
%ﬁ’ot}yﬁmﬁ: llﬁ achiBi éysé’f' MBS0 ZfottREmE b £ Afod-amMBdraubIF-26 is able
Formul'a 11-3 Formula 11-4 agai nst LeTx- medi at ed

¢y PRI 1t11§/1bléfthet hemrmyyspglike ACkil pihte fle rBYPrRagRe: | i d 00 M,

‘f?lniul!l '.[Igl%’ F Jﬁrﬁfbt ﬂaﬂtan@bn%\l%ggﬁ ozllycﬁhé & Mhibh tlFe%lﬂhhb@ypsm like
-2 and Fornula 11-4 resulted in"an increase in the

wctaiiy laf 30436, 668336 and 82t&, rewkdtiyeli t h EC50 val ues of

14nM (FIG 48). The EC50 values for Fornula 11-3 for

LeTx protection was not be determ ned at the

concentrations tested (ECBOBIZ30MWM the maxi num

concemEERRMINANANUGZE EHE CHYMQTR P IRALLEKEIACENGRY Offe20S

SRR REIR PRttt T ot

RAW 264. 7 rrsrﬂomnaar[ppmigaMUmAeHdelANﬂ) OMURALIBE ment

of RAW 264. -186 WO 20 6/ 06080 S2005/
e T R
264.7 cells with

EC@@OU@AM‘?S& ®b nBnMsapdnAnMgaamect issehy. Tneakarent 5snM 1M
with Fornmula 11-17 and Fornmula I1-5B resulted in an

i ncr e int viabihity af LeTx teaj ed oghlss wWighi7  30+7
ECSO%?/aI uesl\g?‘a 42nM and 45nM respectively. The EC50

val yes for Formil ae%djr313C3% d4lv-%g_,f§re Led¥ 10£5  6+6

pr ot c‘tl on cou‘l d not” bé determ ned at

Concimt at | on dval udl B0). TRHLE 10:'ecbo VALES FG*0  2*10

oL Bl T] ON OF AW 584 7 CELL CYTOT LCTY | ATEQ BY
OmuralidennTi§RAX! | ETHALE 8roxﬁ% LLP}?&CEECSOQ?( %1 MEPIATERRY 520

[0510] ND: not determmed
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Formula 11-17 42 Formula 11-18 4 Formula I1-5A 3

Formula 11-5B 45 Formula I11-13C >330nM Fornula |V-3C
WO 3BoNMSEXKAMPLE 60 STRUCTURE- ACTI VI TY RELATI ONSER/BSI0P5/044091

THE R SIDE CHAIN [ 0526] A structure-activity

relationship for the R side chain of the disclosed

conpounds and specifically the conpounds of Fornmnul as

(ry, )y, (rrr)y, (1v), and (V) was inferred by

anal yzing the relative activity of various conmpounds

having the fornula: QH HEBAMPLB570 O R, -187 WO

2006/ 060809 PCT/ US2005/ 044
wer ENBEFATEASt FORMITOAE JOBMRpI-L o G g iR 50 A
bRiRA ISR TINE CHBVRNR HEN A BOL ¢ YRATY-OF 0y PROTEASOMES

and caspase-like activities of the 20S proteasone.
The results of 6 represefN BEi3veEklbyrpounds are

og\e/;%iﬁg L&%%@E@l R@ E%F% %1069?/@%%5}?05 %r cell line, was

clthisd e ASPIK Hleafudd Seifternineddemso TemMREMIutkkine, Il\lFo Kﬁﬁ/ml penicillin,
Chynotrypsi n- Trypsin-1ike Caspase-|ike Conpou

IQQ]M/HE@H?R’@HWW lah¢ d0%d8E nawvaEdSetahie e Frmm |at 31@ 5% CO2 and
BP0 IMgh SR EHIEIEE bl s o
th@lﬁ@@ﬂ.rdteﬁoﬁe 165t CopSurkd3 prepared ABDMSZI wetelappiropGhi2GHBluted in culture
meflym0. 2gaRolopATBOHny 16D i g16 05 Kol I-fhpghe fmal te
concentrations ranged from 1 nM to 50 nM. For Formula II-17, Formula II-20 and
Omuralide (Calbiochem, San Diego, CA), the final test concentrations ranged from 1 nM to
10 pM. DMSO was used as the vehicle control at a final concentration of 0.1%. Following 1
hr incubation of PC-3 cells with the compounds, the cells were washed 3X with ice-cold 1X
Dulbecco’s Phosphate-Buffered Saline (DPBS, Mediatech, Herndon, VA). DPBS washed
cells were lysed on ice for 15 min in lysis buffer (20 mM HEPES, 0.5 mM EDTA, 0.05%
Triton X-100, pH 7.3) supplemented with protease inhibitor cocktail (Roche Diagnostics,
Indianapolis, IN). Cell debris was pelleted by centrifugation at 14,000 rpm for 10 min, 4°C
and supernatants (=cell lysates) were transferred to a new tube. Protein concentration was
determined by the BCA protein assay kit (Pierce Biotechnology, Rockford, IL). The
chymotrypsin-like activity of the 20S proteasome was measured by using the Suc-LLVY-
AMC fluorogenic peptide substrate (Boston Biochem, Cambridge, MA) in the proteasome
assay buffer (20 mM HEPES, 0.5 mM EDTA, pH 8.0) containing a final concentration of
0.035% SDS. The reactions were initiated by the addition of 10 pL of 0.4 mM Suc-LLVY-
AMC (prepared by diluting a 10 mM solution of the peptide in DMSO 1:25 with assay
buffer) to 190 pL of the cell lysates and incubated in the Thermo Lab Systems Fluoroskan
plate reader at 37°C. The released coumarin (AMC) was measured fluorometrically by using
Aex = 390 nm and Aem = 460 nm. The assay was performed in a microtiter plate (Corning
3904) and followed kinetically with measurements every five minutes for 2hr. The total

amount of protein used for each assay was 20 pg. The final concentration of Suc-LLVY-
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| 1-21 CH2CH20H >20000, 3172, 2707 7,8 720,879 2585,
2328 >20000 -188 WD 2006/ 060809 PCT/ US2005/ 044091

W@ 0®88$08The results of the above assays can bePCT/US2005/044091
interpreted to suggest that conmpounds having R groups
of chloroethyl, bronoethyl, or iodoethyl are potent
inhibitors of proteasone and exhibit very potent
cytotoxicity. In contrast, conpounds having R groups
of methyl, ethyl, or hydroxyethyl exhibited

AMC ani \BVFO | voaseX0 et aoddk2% yre§Betivdy.d Reswmsee puesented as the percent

. pat.enc NF- KB i nhi bi ti 3-1.09 .decreas

gt B gg e AP chbaS it iRk ety F SRS Ry P Qgpntol
pot epgs2pnd. ﬂegmslhnra{bWW e@)Qv it 2Qpdsttedof BSS A% %m:)mnuh 1-16,
prot easone inhibition. [0529] Wthout being bound t

Femyulp d-17, daimala habayd OumahAp pésibiedh tnsinhihiteont dfghe plmnotrypsm -like
a&%?veotr &%uidsspl%yf{%? % 191?1&11'] YP 9 s[h%? I ?ta&rﬁ@tﬁ&%ﬁ{l’Mb 8226 cell -based
I nCreased actt Vi Yy npoun S con

ekpdriftnentye Fbrr@ﬂ@upl@aﬁhlbﬂs d9% b0 t}teheh;hr@dtﬁ,@an like mcapﬁy toY the 208
of being a_ gaod IeaV|n%wgroup Thi s hypot hesi s

Pé‘lﬁ?ﬁ‘ﬁ%‘iﬂ?e% ByiMhe 4tact WMatForagieoHe o |1§1g‘%¥?pé‘hlcﬁﬁlp@ffely inhibit the
gl 1kt ag‘t@’lhﬁof tch§@%fo g:a§09nef OAM d ﬁMCF(?I‘ﬁluth ﬁqﬁ, Formula II-20
rough nucl eophilic s titution where chlorine’is

amki Opluaaleld inhalw tihe dhyrgottypsinH e facfivipvat 3G%o; &6 tahdB6% Cebpekltively.
HHOH' OH' OH HH=HONG COONNCOOH O O OH -HCL
O~uull HKO C C [0530] It is hypothesized that in
conpounds having a good | epyBng 1igroup in the R side

chai pE PRRMMRATRMIPATGE CHyMOTRYPSHN. LIRBAAdERAPY OF 20S

nucl eophilic addition of the proteasone to the
FERQEEHREMESGERDER FROM B € r%CELh% A REATEDWAREFORMULA II-16,

Pypot hesi 2 Ry Ci B de FORMIBPABTY ARFOMueBke | <
pr ot eas Qi hlg gf‘té}]e 1\%‘{1&%&1}1' 1?{'6 g&l\hﬁtﬁléO? %gctﬁ %mes PC 3 cell lysates

Coanﬁhglcular cants
r esul t1s,080 adpl sup@@oriMt he 1@l dMr nat 5o/eMhypothesi s tbaﬁda 1 nM

second nucleoph|le on the

II-16 ND ND ND 98 ND 69 19
II-17 79 49 26 ND 16 ND ND
11-20 90 71 57 ND 38 ND ND
Omuralide 90 80 36 ND 18 ND ND

[0513] ND: not determined

EXAMPLE 58
GROWTH INHIBITION OF HUMAN MULTIPLE MYELOMA, RPMI 8226, HUMAN
COLON ADENOCARCINOMA, HT-29 AND MURINE MELANOMA, B16-F10 CELLS
CELLS IN MEDIA CONTAINING 1% OR 10% SERUM
[0514] The growth inhibitory activity of Formulae II-16, II-17 and Formula II-18
against human multiple myeloma, RPMI 8226, human colon adenocarcinoma, HT-29 and
mouse melanoma, B16-F10 cells in the presence of 1% or 10% fetal bovine serum (FBS) was

determined.
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pr ot easonme di spl aces the | eaving group, thus formng a

2-poi nt coval ent adduct between the conpound and the
we@pwye080d n ei t her case, | eaving group functi OPEl/US20086044091

the R side chain pronotes increased interaction

bet ween the conpound and the enzyne and thus pronotes

-189 WD 2006/ 060809 PCT/ US2005/ 044091 i ncreased

activity. Therefore, conpounds having other | eaving

groups on the R side chain can be expected to

exhi P515]hi gRPHtE226 (YCL{1653 BIT-2A (HibB38hend § 1 6dunH dCRD-6475) cells

any rticuylar t r Applicants note that .
wEopEhasefited! AR kEME B2P s B5e adhlatist 1 RO 1640 meata
subpReHcBteRO I 169Y1/RY BBDUPMMSL MMGa@XRAMPIEM sbdim pyruvate and

presence of a halogen or other leaving group in the R

Pgiid8ind¥teeptonpiconet eE)0t HE/mdepd/ e}(?ﬂungml, tikspectirpho uHd-2% cells were
migitd anecRig e Sl et TR apelprpine. 1

siidBCt pyrdVit X arp(v@v)of nen-sise@tag- pahidb | 8d¥d, Ng1@HMUP HEPES  and
illustrated in the diagram shown below. H H Hbg CH

Peyi¢illgf$treptomnyciy wt IQONGEMI Brd N OuganL Biespecitmly. BI6-F10 cells were
[ Nucl -.En ~ - NuC 2~

e D T pa P R RS e, 1om HERs

artiOReRl i/ StrepagryEinzy Me0 AdeUsid B0ngE, AdshealelWTHa cells were cultured

ini arrlltigglrlggtlo(regtub’l7a°rC i% 5% CO» and 95% humidified air.

[0516] For cell growth inhibition assays, HT-29 and B16-F10 cells were seeded
5x10°, and 1.25x10° cells/ well respectively in 90ul media containing 10%(v/v) FBS or
1%(v/v) FBS into 96 well (Corning; 3904) black-walled, clear-bottom tissue culture plates.
The plates were incubated overnight to allow cells to establish and enter log phase growth.
RPMI 8226 cells were seeded at 2x10* cells/well in 90p] RPMI media containing 10%(v/v)
FBS or 1%(v/v) FBS into 96 well black-walled, clear-bottom tissue culture plates. 20mM
stock solutions of Formulae II-16, II-17 and Formula II-18 were prepared in 100% DMSO,
aliquoted and stored at -80°C. Formulae II-16, II-17 and Formula II-18 were serially diluted
in media containing 1% or 10% FBS and added in ftriplicate to the test wells. The final
concentration of Formula II-16 ranged from 2uM to 200pM. The final concentration range of
Formula II-17 was from 20 pM to 6.3nM. The final concentration of Formula II-18 ranged
from 2pM to 630pM. The plates were returned to the incubator for 48 hours. The final
concentration of DMSO was 0.25% in all samples.

[0517] Following 48 hours of drug exposure, 10ul of 0.2mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg**, Ca®* free phosphate buffered saline
was added to each well and the plates were returned to the incubator for 3-6 hours. Since
living cells metabolize Resazurin, the fluorescence of the reduction product of Resazurin was
measured using a Fusion microplate fluorometer (Packard Bioscience) with Aex = 535 nm and
Aem = 590 nm filters. Resazurin dye in medium without cells was used to determine the

background, which was subtracted from the data for all experimental wells. The data were
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G di splacenment drug-enzyne nnzone adduct [0533]

"Leaving groups” as used herein refers to any atom or
worpicenyosohat is capabl e of being di spl aced byPErusives 044091

atomor noiety in a chem cal reaction. Mre

specifically, in sone enbodi nents, "Il eaving group”

refers to the atomor noiety that is displaced in a

nucl eophilic substitution reaction. In sone

enbodi nents, "l eaving groups” are any atons or
ncrmiaﬁtédeﬁ) thhalveape forjstgas ef ies edlsofreaeds tvithngedie i+d0.25% DMSO

imtin characterlstlcs and exanpl es of
( IQP%U%I gawtphand Finy valpey ( mp%nqeﬂtr@% v&hlc&,‘é@? é)tilf’]}ge maximal
lfsgrv%g owtﬁrnﬁplgr'tﬁn gaés%llgﬂeg?%)ere &?&ﬁﬁleaaﬁlréga]ﬂtandard sigmoidal dose

ntrodution to Organic Chem stfy, drew
re§panse twive Seing a@niﬂnagrgeomaﬂeiéby KEHE k. 0( @8&3111689 aglisions Ltd).

%ggoé)%}slp gge g% ﬁ%bqﬁgg]’su11g;1¥ﬁz§]¢5t{1mogﬁh énlh‘ébl{c])ry MM §¥Formulae

Ti18C At Wrﬁtf%%ﬁ\l@rlﬁ'l 9 aPyindt leafuBRBanultipletiRilsmeadli 1gd, RPMI 8226 in
-190 WO 2006/ 060809 PCT/ US2005/ 044091 EXAMPLE 61

mgHiROOTURBEACTIN 0Py FRSE ATI ONSHI PS [ 0534] The data set

forth in the above-listed Tables illustrate a nunber
of preferred enbodinents. Wth regard to Fornula I,
conpounds havi ng a hal ogerBAREE 13ubsti tuent at are

eBor 58 UER Y BBl ATLEE TP B S B R T 12?’%%@%5&'2@1 5226

n- hal ogenat edpet §¥i MitDRLeONGSIRINAIISPORMRSS FBS ef er 1 ed
are conpounds wth a hydroxy group at E5 and the

attached carbon is in an S conformati on (conpounds
havi ng, t he stereochem ound |
C8§Qﬁ$ﬁ%) Oxi dat i on fr%?ﬁésﬁé gqgﬁ groupll &qﬁni GHQBD
is less preferred. [0536] 60 one preferred 12
Heldbodi ment, the preferred substituent at R4 is
cycl ohexene. In another preférred embodi ment, tR&
cycl ohexene i 0% di zed to gg epoxide. Less prgferred
are conmpounds W th hydrogenation of the double bond of
t he cycl ohexene substltueﬁﬂ00[0537] Furt her nor3@00 n
Isldne enbodi ment's, preferabl

R3 is methyl, w t hyl
bei ng | ess preferred. EXAVP %Ep | NHI BI TI ON Cﬁﬂoﬁ

ANG OGENESI S Mean 1200 2700
15 20
II-18
13 20
Mean 14 20

[0519] The ECso values indicate that Formulae II-16, 1I-17 and Formula II-18
were cytotoxic against RPMI 8226 cells in media containing 1% or 10% FBS. There was a
less than three fold decrease in the mean ECsy of Formulae II-16, II-17 and Formula II-18
when tested in media containing 10% FBS relative to media containing 1% FBS.

[0520] The data in Table 18 summarize the growth inhibitory effects of Formula
I1-16 against the human colon adenocarcinoma, HT-29 and the murine melanoma, B16-F10

cell lines in media containing 1% or 10% FBS.
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[ 0538] Angi ogenesis is an inportant physiol ogica

process, w thout which enbryonic devel opnent and
wowrwndedseal i ng woul d not occur. However, excesBCTESIING/044091

I nappropri ate angi ogenesis is associated with a nunber

of di seases, conditions, and adverse treatnent

results. Exanples of disease types and conditions

associ ated with excessive angiogenesis include

i nfl ammat ory di sorders such as i mmune and non-i nmune

i nfl ammati on, rheumat oi d arABLEtBS, chronic articul ar

Rt PP Bl RS En 2 AL S s
as diabetic retiyippat MONTARENESLH I 16, 2BGONE,

reti nopathy of prematurity, macul ar degenerati on,
corneal gr &fT-29,/E e GiMpmeanre8Dol ent &16fH10r BEdodsMamean £ SD

Ceuipewsi s, capillary prolif ion in rooscl erotj (
plaques an68%55%0p0r05| gﬁ% cancerﬁ@2§§0|ated ﬁbS%FBS
gorders, |Bngd|ng for29§qule, sol i@ tgnors, tugor |

netastases ood born tunors such as | eukem as,
angloflbronas Kaposi sarcoma, benign -191 WO

ﬁgggip%? pod Eg@/begg%?(g ﬁgﬁésowég:atteutg%r fahll%gé was cytotoxic against

Hi-2e EMHTE% F ﬂﬂ BelRYIAGBEHI£ cordimnk 195185 10RSFBE |"ﬂhe@Swm A8%Ks than two
cancers whi ch require neovascul ari zati on to support

fqlg, @g@reasg i ke rmeapddisy 06 HeymudacHrks| whkenyested in media containing 10% FBS
re?é]cﬁree?g %glb g?“%‘?‘%ggﬁe @"tB Sd Tﬁ{%ﬁ%@ﬁ%t}iep (Hléég Qata sﬁ’JW %9@?&1 ?esgect to the

fryocar angl ogenesi s; pl aqu
IN@NvASEIb:AE babiityigainst @ivan gd:lbhhﬂs Farmdentifdlé] i l¥cand Formula II-18

j oi nts and wound. granul ati on. &}hernorg cessive
MRHYB §EHES P’é’lq%‘;aéfi@’aﬁé{é‘é B PEEESFERE £ e FIOK & probl ens
as part of biological and nechanical inplants

(tissue/organ inplants, stents, etc.). The instant
conposi tions can be used EXAMMRELDIX  angi ogenesis, and

Ejrg:aisgst P(ra] %W&‘?QSZ‘W gﬂd%%tﬁgﬁFg&&eand to

whi closkbp | pelant (xRaYpessiee doc@eBRsHoing Assocaredbdth anthrax. In
used, are known by those of skill in the art. [0539]

tmadxsea@alﬂaﬂnfér aELPeTesonhaletindgdedessindhe lngs Whespdey gt mgested by
HB%}:OIBB ¥ 9{111?1 hg ?r{alcrogﬁég}i; %Jet | eﬁﬂfflgteaE %iﬁaﬁ]é: &€sulting in killing of the

art S retinop age
celel Bétéfé mﬂmgl a¢cursy dgenecratnferned madmphages ormgslteamj the lymph nodes

s BB he et PrRS AT B U e gt the bloodsteam,
fflﬂ{ek%ﬂcate] ané 2004 let}ﬁll‘gjxﬁﬁene5| S- dependent dl SeaSGS
Senai n Oncol, 28, 536-42.;: Grosios, K

Essef0528] Ffagpcprawﬁmailed p!;ote&hmq@xggn (PA 83 (k@@bau)d lethal factor (LF,

DI R0E Y B DR B S By

a§ 1@l kdx@@ (T TAN tWhey édi*ﬂiblﬁddQPAfaﬁl& GIFscatise deathekisendhjected intravenously
rheumatoid arthritis. Inflamm Res, 53, 133-42; Hul
ivepimalscheth#l exin Jo#es active ap a fep gl cwture lings of mactoppagss causing cell

dath within a few hours. LeTx can induce both necrosis and apoptosis in mouse

macrophage-like RAW264.7 cells upon in vitro treatment.
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Gsteen, K G, Tom B.D., Fan, T.P. & Smth, S. K

(2003). Antiangi ogenic agents are effective
w0 nivsloeser s of endonetriosis. J Cin Endocri noPCIVESBDS/044091

88, 2889-99; Liu, L. & Mydani, M (2003).

Angi ogenesi s inhibitors may regul ate adi posity. Nutr

Rev, 61, 384-7; Mousa, S. A & Musa, A S. (2004).

Angi ogenesi s inhibitors: current & future directions.

Curr Pharm Des, 10, 1-9. Each of the above-descri bed

I Eiteor @olb-Basad Assavcior hititorscofHsthel TpmMedéefteiéﬁQ@XEjIYi ts

enti [ The unds sed. her

i nhi L@?ﬁgngﬂgé\gf]%g%:?sceﬁsr ganllés](Ii few 3@?} c%é“ s ¥ Iyp e>(g %Iie Collection)
weye ddapted aol BpDMBEtaedFO RM’MIal 640 mkGiunh blﬁﬂ@l@h@l@dﬁeﬁlth 10% fetal bovine

vascul ar endothellalbgromﬁh- factor (VEGF)-induce o
SERE AT L-gptamine 36 B Rraicd e Sentomyin (%prwlaﬁesrwmm) at 37°C in a
hmngﬁﬁed @by, Waﬁﬁcubaird?e P§1hﬁ{e {f‘s%{l}PQHl@%vegé zﬁaltéas 8Qerﬂgﬁte n complete

are tested in a transwe ation ass and I n
nedgmati @gonceii®RionO 20060 %Dﬂ@gl RCT B@-SQfﬂDﬁ]bMMﬁﬁih was removed the

54 The ou ds isclo ed herein s
RS E SRE S TPRATE) VAP RETTOT E0TPIT < AFIGH Vi gy rithout varying
c&idatiatRNg| TIRIIRSIaS M-2SYS3 and assAy 8.58,Ngl18di N01RNE 18 and IV-3C
nmore of the foll ow ng. k?542] The conpounds di scl osed
stagingi 24 35ABM 2t diludingiad e Frigcintebielsvior ymu&wpmatr desagesporshepfter a 45
nd i Y ssay mpl.es include: Jin
nfled phiRa BB, Qo Mot 0L EORAY Biar PR SR I3 cMBIASE oA, atso

te@ﬂﬁ@@ﬂnﬂ&oklﬂqleﬁﬂ) whre bdiednodelly. eHe&ysieiht AIRBREPA were obtained
y which assesses the n1qration of endot hel i al

fr@@ L1§t Bwlqgé%ab éﬁlgéatplaesp Md]élﬁa d’éaé‘?ﬁ with geilsd's added were included as a

c&ﬂo@sségﬂg 'Weg" thRfi‘J 1chb ed Q3L b HOLE M foﬁc}\ggc?’)b{;/f addltlon of 0.02 mg/ml
"Mobi |l 1zation of capillary endotheltumin vit

rasmmimne dyd y(Mdlémbt oPobenf Eagege, o@&)epnepaned] i \mg++Ca(h;e+ef free PBS

(@ﬁ%ate%(lﬁ%%%q 9&;{\5611/314 2) de El{e%r en él - ﬁ]lsoga/lnll éﬁg{r§ §Hor to the

aRBsnidnf ddel W‘idbﬂw Bin@fre QDG ﬁ%e‘ta%bhﬁ&i %ﬂnhﬂ% ellst dRHS:8Sity or cell
i s analyzed (Lawl ey TJ, Kubota Y. (198 nducti on

vighilign pgshbe aypeediby menswing fluogmscenes usng éﬁ@u ek¢itatior end §90 emission
c u 1)
ﬁltgra %%Ea € exf;re%:sgif %gﬁtléelﬁs g%tt QJlab/l\ g %E%lpﬁeﬁgﬁ t gﬁgd\%t alo%e control
(lﬁgidoiﬂ'detheale'l()a aldn® tchtrol C(GBdVlI)S btsni@ thmfﬁllbﬁzﬁ@ equbtioRSP&cent viability
N Cltlnettl A ( 1990b nlcrovessels in
Sl bl ppbiskigh Grntroiovs g
quantitative assay of angiogenesis in vitro" Lab
Invest JuI 63(1): 115 22.). Sone in VIVO assays for
" o bl E o v \

SPONRRAAITD! 351 6, 8585 UL UG MG SBOMBF i 15 o

Féesila H@@éaﬁﬁﬁEeB{ fhedlﬁﬁh @%ﬁﬁlmt? ub%tmaoy@l ¥ miufine macrophage-like
ani mals for stud in vivo anglo enesi s (Plunkett
cqlf ling; rp%gaegtmf lp{‘g@@% 7 cel]qanﬂhF Hedamnd Femmulaell-4 resulted in an

m@ﬁqg@mﬂg%{Efg%ﬁgpgfeieﬁ%%dtc%ﬁpm Bl Sy FAREH (FRG. 48). The ECs,

al gi nate
values for Formula II-3 for LeTx protection was not be determined at the concentrations

tested (ECs0>330nM, the maximum comncentration evaluated). Data in Table 19 show the
effects of Formulae I-5A, II-5B, [I-13C, II-17, II-18 and IV-3C against LeTx-mediated
cytotoxicity of the RAW 264.7 murine macrophage-like cell line. Treatment of RAW 264.7
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I nvest. 1990 Apr;62(4):510-7), 2) the chick
chori oal | antoi ¢ nenbrane assay in which test

W@ ovpoensads are i nserted through a w ndow, cut PET/UB®05/044091
eggshell. The lack of a mature, imune systemin the
7-8 day old chick enbryo allows for the study of
tunor -i nduced angi ogenesis (Fol kman J.(1985) " Tunor
angi ogenesi s" Adv Cancer Res. 1985;43:175-203.) and 3)
various tunor nodels in which specific histologica

ceﬁﬁl i HIRIMARNI-BA 218 €d1 & choexdnh herdabeinethé etbiloy of béTxotgeated RAW

essel s, such as vascul ar densit

2645 aphis A GRoBRLP I nNhand SRUdAT HPESE-fghent with Formula I-17

S UhEeasitiaithd Dibility Bf YETX eS8 @dlls with EC
ma?%%p%esﬁﬁﬁgﬁhgghéﬁggthe ?al ge [ i%its (HUVEC hué&ﬁl ”

valuresiolf 2Vl and|4ﬁnMrrdmehte¢eﬂ§alTh@ &0s) valeasrfer Eormudgsi 1 gid IV-3C for

dot hel.i al |fer assa
Legggl Pmﬁﬁﬂ(’%fﬂ{ﬁﬁ ergﬁ Qp 38 eé“gpéne eal,{gtgff‘ GRipeen atl rs]dtggtpcf éﬁ@% %30nM the
mASFRAYSconcARfatibe evaluagld). endot hel i al Ce| | mgration
assays (nentioned above; chenokinesis (coll oida
gold) chenntaxis (Boyden chanber)); endothelial cel
%ﬁtﬁa IR A RPRPL PEEST ISBAYBOXICITY
%ﬁ%%ell Vi a Fgﬁgggggggg (trypaﬁnggg)
anglogene3|s ﬂﬂEDb&TEDIHBAMTMHOU%LEEBEGQTOXﬂN

PCT/ US2005/ 0 transfeected—endothetiat—cet | i nes;
and magneti z d‘WﬁPPﬂ%eads on_ ottt AT a1 cells Each
of the referidivoegailhl? his parj@@raph is i ncorporated
herei n by refqmgamgILnglts entiigety. [0543] Exappl es
of in vivo as pet Jde transparent chanber Tests
(e.g., rabbit%}ellg?llflf.gg ter nhsjol“, erant-al—wi-rdow, and
dorsal ski n);| fiogpyled '5]153. | ants |( subcut aneols
i nj ection usid@nsdaﬂhﬁﬂélginatéﬁ3§@Mbutaneous di sc
(polyvinyl fdamhaRed), rat dessalt air sac, sponge
i npl ant); cormea micropocket assays, for exanpie in
rabbits and other rodents; anterior eye/iris chanber
i npl ant assays, m ce and knock out assays; aneroid
constriction (heart) in gxgvend 6dog; rabbit hi ndl i nb
i schemi a tests; vascularization into tiss

(intr aﬂERHQITU%(}@Eﬂé]tT%BELM FONIHE: a(PF d: 5@ BySwFoﬁléﬁﬁ& m
Wi t h %)Jl anty st{ng:@%]abt%ﬂéfaﬁtlaﬁmnsfhﬂf FEXBAPR L sidB chhAPHH 12 disclosed

n1ce or rats. ex Vvivo assay s are
cqapdundsrand usdcifigall ¢hedteopomds of Buqnm]zwdéi) (IExEHp| (88), and (V) was
|nclude i ck .chor.i pal . ant oi c_nmenbr. ne as
bumalosing SR oA Y OGO SRRSOy e R
serun1assays urine ass cerebrospinal fluid assays
and tissue i mmunohi st oghem dal assays. [0545] Sone of
the above assays are dpscta f'n the fol |l owi ng
papers, each of which OHt ed herein by
reference in its entirety. ﬁiaﬂt et gl., InVitro Cel
Dev. Biol. 27A: 327-336 (1989 et al., Cancer
Res. 56:2428-2433 (199§); et al., J. Cell

-187-



Physi o
Physi o

165: 107- 118 (1995);
165: 107- 118 (1995);
W 205/06[89 57- 66 (1991).

Schnaper et al.
O kawa
[ 0546] Enbodi nents r el BABUS05/044091

et al
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i nhibitors, VPF receptor inhibitors, thronmbospondin,
pl atel et factor 4, interferon-alpha,
WO nioenémsroNn- ganmra, i nterferon-induci bl e prot ei PCTW0$2005/044091
interleukin 12, gro-beta, and the 16 kDa N-term na
fragment of prolactin, thalidom de, and other
mechani snms for the inhibition of angiogenesis. [0548]
Thus, the nethods can include the step of
adm ni stering a conpound or conposition to an ani ma
suf f@528lg f Thenrasuttondli theonb@ssashyt edn et mtexeesstosguggest that
angi o esi s The hods n further cl.ude e
bt it e MR MrordfHEasT fr gptent inhibitors of
@keggtgne Xﬂdt&h%ﬂ%ﬂ%otéﬁtcytoﬁﬂ&it?gﬁi%%hﬁstdéd%ﬁbo%dﬁ{a@ﬁ]% R, groups of
ot her therapies for the condition be treated
m(e@ylg. ¢thyli toh hydehgetbylhexhipigadt felatigelyi lﬂﬁmoqyrféwam(&log degrease in

t.reat ,can ounds, or |t| .
o GBS b R 0 SO0 PP E e e 2
1R RBY ptR) ARNAPEin- lﬁéc’(ﬂ@’[oﬁ) bedQéSSQJ@tent)ﬁirdStaa&eﬁl@ ighibition.

or al i ntramuscul ar, i ntraocul ar, i ntranasa

i nt r 95291 at oNGiiout beiee bownd tp gey PaTBeHey] theers the ﬁuoewaﬁtj note that the
I | 1
%% RAGC rBi i BiboRieh G RT ink EACE AP LAIRLbcs containing C
Bangil oy ﬁra:elsll gommhantbet duenp th&r@l@&he}xomr@rqﬂb@mglasgood 1@%ing group.
WO 200 /060809 200 /O 40 Met hods .i n
i) 'BRIRERS NLHPEPR @% By fac i Resrereg )i b fgmpound 11-16 s
0 s%ﬁ/%§ té W'cﬂaﬁe e%@loﬁ-l}o éh%ﬁueoﬁlﬁmgt%ﬁan WHER ¥hlorine is displaced
Angi ogenesi s, cknel'l, Claire E. Lew s,
a¢¥mﬁﬂgﬁmﬂ?fbﬁ@WH@M¢%¢@nLM|verS|ty Press (Septenber 1,
1997) 1 SBN: 0198549377; apd Angi ogenesis in

ease: Basic M ms and Cinica
by Gabo ubgyi, Marce
‘ 1999) IS 683. Each 3 OH
i nc ‘®%r Qherein by reherence inits entl\ehy.

ound obtalned R
odi nent, 98 g%
ceIIquse S
nmet hod. The granul es
d to obtain a granule

preparati ob suitable for pagckaging in bottles or by

heat sealing. The resultant granul e preparations are

or al m Ry 3% Reduee ?xﬁﬂfd%{?iﬂ% d 100 in th
n1/d(§3?g aE%?é@f&ﬂeeed Og% ﬂ? ay, gep% d#ﬁg onngﬁgom)nl ©

Rs et oy, ash dsecoatbouagpdleld; ilhi& dmd TRk envofeophrilié nddiyion of the

prrsﬁ)l:éz?latlﬂgé r‘go tt}t]eeﬁé}acton%f rlrtlgr ortn{snag cyc?‘c e%ﬁgrul?l gumrgl)lqigr Sithilar to the above

are thorsughly dried and s§f

reaction. The cyclic ether is hypothesized to interact favorably with the proteasome.

[0531] Without being bound to any particular theory, the Applicants note that the
above results also support the alternative hypothesis that a second nucleophile on the
proteasome displaces the leaving group, thus forming a 2-point covalent adduct between the
compound and the enzyme. In either case, leaving group functionality on the R; side chain

promotes increased interaction between the compound and the enzyme and thus promotes

-189-



EXAMPLE 64 TREATMENT OF GLEEVEC SENSI TI VE AND
RESI STANT TUMORS [ 05521 Chronic nyeloid | eukem a
w@ akpemnd acute | ynphobl astic | eukaem a ( ALLCT/E51085/044091

in nost cases, share a chronosone abnormality not

found in normal cells. The abnormality, designated as

t(9;22), is a reciprocal translocation between

chronosonmes 9 and 22. This translocation results in

chronosone 9 being |onger than normal and chronosone

ingpeased pgivitghdiersfore. rampeundsetieying lwéhep esakng growhrantbs Gmside chain
0 [ e lL.e. of a gene designated BCR The

ngbe ?fp%m%d %exthqm hr%regl lt .e., the Phil adel phia

C hr onaszafe (Whhout bbiag bauﬁcEtbt an@ PaiculaBbRof R pilitdhts note that the
nost of the proto- oncogene desi gnat ed c-ABL. This
PSS 1S A PePPITh FivsRAMCH A HREICRoET Leaing SRRRgaRene example,

tﬁellﬁ'gseﬁw?p;ﬁﬁa h oﬁ&h@plrég&lﬁ%%rloﬁl%/ 08k RI? ISﬂﬁg I%@;Iﬁfs? Ipw?ﬁ(}tes e delivery of

const ant | vated, st es ce on an
theesomptamdetd ds angptt esq:ls as [@SEBacemlbemec(tmr_ bi8lagical takget, thereby

PR b RIREYES LB T Bl BT L p P B s st
tHeydiShiA @hék MBS 6w, the causative nmutation in CM.. -196
WO 2006/ 060809 PCT/ US2005/ 044091 G eevec(r) is_also

hi bi tor of receptor rosi ne kinases fo
actor (SCF), c- KI |nh|b|ts Pl at e] et
d Qg}pwth Fact or (RCDR ptor and S ‘

/ Nucl-Enz

T?} ~80 per cent g ed. SinpP
i-e=gresponses have b ekn with CM.. Ho
tance to deevec(r) dgveMdops in all patients
| e proposed nechanis /thout being bourd to

any particular theory, the possible resistance Nuc2-Enz
mechapi sns to G eevec(r) may result fromthe

OV &g @%B4 on of bcr - abl ,slngg.,gg"ago;amgl n the abl -ki nase

dorfEF > WHisre Q eevec(r) npyppadducyjeh iripalecist | vat i oY 4T A T

ot her oncogeni ¢ pat hways. { %Smj The conpounds

di scl osed herein are used to treat G eevec(r)

sensitive and resistant tunors. This is evidenced,

for &634bl e “Lwntgweroeaﬁb@mM@Pdoher@nrm&mtqﬁnﬁ@tmmioc hnoiety that is

c%ﬁlﬁ}eag %@ﬁge&‘{g@g@eﬁ 81353? %n&ﬁ Qt rlrjlcgr %Po? OSI S Chﬁmb etactlon More

rono OSI Ive acu

speeificaliyi @ (oa’fe+é¥hbod1me@rh uﬂbﬁ@ngf gespt yetblsqbaﬂheditdﬁlﬂ ‘bAlghoiety that is
cells from f)atl ents) .and acute _nyeloid | eukaeni a

dplivesd e ucieppielc suREvEBREEHE- & SHBe FrIPedimentss lopyipsiggoups” are
féﬁ?ﬁgm@%r Hoictled U a@%ﬁ#g% bhﬁs 6P %:9(9 bt hmltﬂng characteristics

eevec(r). In particu e conpo of For nu
alldle}implnsayf Isaving gtbugs can bk gind, figembmple innOrgentsi Gadriiory, 2d ed.,

FH B B b o R RB e SR G ., A

Streitwieser and Clayton Heathcock (1981), pages 169-171; and Organic Chemistry, 5™ ed.,
John McMurry (2000), pages 398 and 408; all of which are incorporated herein by reference

in their entirety.
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[ 0555] The conpound of Formula 11-16 or any ot her
conpound i ncluding conpounds of Formula I, |1, III,
wo oeNgosend VI may be used to to treat G eeveck€)/US2005/044091

sensitive and resistant tunors. [0556] The exanpl es
descri bed above are set forth solely to assist in the
under st andi ng of the enbodi nents. Thus, those skilled

in the art will appreciate that the nethods may

provi de derivatives of conpounds. [0557] One skilled

in the art would readily B¥pMPdiEaile t hat the present

invention is bj ects

and obtain the%§ﬁ§§§§2§£zgggﬁ?gggixﬁgﬁbP%ﬁﬁﬁg as wel |

as t[uzse] i Nhdeedka SBEFQtH in The apBlecntsl aableprine@dier £Snumber of
descri bed herein are presently representative of

Pisfcatedr pabodimseei mbhthsTogad & FomBagl asgmpavadyahavingta halogenated
Male S I i Ons pe..o .
SJRLERACE: B2 e, RELLRL A AR CoboBi AP Qionbidfy cayipgigpt across the
atayetdeestbed asayd. édost prefdreedaird n-Whibgdnad etlghetddpassed

Wi t hj e spirit of the invention. -197 WO

2006_&‘%@%@09 FUEL B &@@iomlrcb‘@é%}’m?‘ta rdrpxspgroup at Es and the
attRAEM | MIRRAPAT @Ntant 9 QMBorekibh EothPoudd® Bivind A stereochemistry of
varying substitutions and nodifications can be nmade to
cerhpovadhbdiSnden sxamipd®)l oSxdddtien dram v hiidnaxyl gdepartdimdetone is less
&%ggkthe scope and spirit of the invention. [0559] Al
ppé%ents and publications nentioned in the

specjUsBept i o @fee préfeiredt dnyodirddnt! ke | B¥RISd ObutishiRs® at R, is
skilled in the art to which the invention pertains. .
cyslahexence ninsengthgr pistasied catbogdimena e pyskelickenenis oxiséreatean epoxide.
L% hEfRE@REL bl el |

pubrfli cat ?on S/\%ngpos pec?’?ﬁ?ﬁﬁg g%trtllgﬂ?)rfl éil;ev ?gﬁgf WQ‘J‘ o ﬂ]léaéycmhexene
subndiueat ed to be incorporated by reference. [0560] The

i nventi illustratively descrjbed herein suitably can,

be pﬂ’%h?ﬁceg UptRPTmOfEel 8@% MRS, @Fé@ﬂ% Rgr1s méthyl, with ethyl
b&hETBNpRferdeim tation or limtations which is not
specifically disclosed herein. The terns and

expressi ons whi ch have been enpl oyed are used as terns

of description and not _XANﬁ&thion, and there is no
intention that in the use of such terns and

expressi ons i ndi caNeHBITIONC®E IANGIOGENESISUi val ent s of
the features shown and described or portions thereof. .
It i 5Pk ogringiogenspist sy 4R BROTERd PhyEeloRisls Prgcgss, without which

eHOSehR! GeWlobhicht Libe v&%ﬁﬁ@ehegfin%%ﬁhd ﬂﬁfe BEARN: HERMSer, kkcessive or
shoul d be understood that although the present
inppvepiidto angiagenbeers asspeted wihlalmmies of diseadedygonditions, and adverse

ref rreqle di nent nd optional features, . : .
TRSBPFL U1 on TARAPE 41 Grish 10F° BHS CONUERt Sefvits excessve
arfficpeh@se dincRide Denfla@fRdtb§d disordtys t hRhe &Kijhinffhel Nnl h@on-immune
cart, and that such nodifications and variations are
inflamzagiep.c thepmatisl plritisn ghignion pioylpe rheupptistof andhesoriasis; disorders
associated with inappropriate or inopportune invasion of vessels such as diabetic retinopathy,
neovascular glaucoma, retinopathy of prematurity, macular degeneration, corneal graft
rejection, retrolental fibroplasia, rubeosis, capillary proliferation in atherosclerotic plaques
and osteoporosis; and cancer associated disorders, including for example, solid tumors, tumor

metastases, blood born tumors such as leukemias, angiofibromas, Kaposi sarcoma, benign

-191-



enbodi nents of the invention. -198 WO 2006/ 060809
PCT/ US2005/ 044091 WHAT IS CLAIMED IS: 1. Use of a
w@oovpoensdd i n t he manuf acture of a medi canent fRECT/UB®05/044091
treatment of a drug resistant cell, wherein the
conmpound has the structure of Formula I, and
phar maceutical ly acceptable salts and pro-drug esters
thereof: R E3 EZEl r E4 3 n | Fornula | wherein
t he dashed lines represent a single or a double bond,
tudogy ich d@]heirr&ngi@ﬁlparaﬂb@‘tiy meatoatt eﬂufdﬁbmrhdme tigelemps, and pyogenic
consi sting of a hydrogen,

an
granemps (asetyell ﬁél"g‘ih% BREES dvish tAMEn Bey@Fagizaton to support tumor

grg@ﬁi ant &1if@dnal hﬁaﬁﬁ’l'eé %W aﬁiglo%@r%'sﬁ-ld@ﬁenderﬁa&%aﬁése thefebie CB# example,
al kyl , unsat urat ed kenyl" or C24 al kynyl,

OdclyWeb‘a@yl Sypglrome) kymmghalbomyglgwesw plaque neovasculanzatlon

By SRSCIRSRY S S, 58] g YRARBES ™ BB excesiv

ar%id"g@ﬁéélscﬂrmnéfslsm&d wahiclifical RObIBGE a5 Pan\df blologlcal and mechanical
am nocar boyl oxy, nitro, azido, phenyl, cycl oal kyl acy

iR SuC TR FARES, SEh! difn-o ThORYIRHCPBIRpFitiopia bR yed to inhibit
an%}/qa% a brh%dhﬁlug 9% n[Eé erpea%éﬁ)flof' ﬂlgﬂl %h ons ther dlseases dn which

enated al ere n i1s equa
arlgiogjﬁn«tsﬁs mgyu;ai rotepaiR] totvﬂech Rt iiséant enponhés &Ein:@rrmosmons can be used,

differ is selected fromthe group
arg SA%YR YH&“%?F%§Ldeaﬂi a hal ogen, nono-substituted,
pol yrossdst | phkiedaOhisH RS Iri atng%%éﬁeﬁgrnh %nﬁlﬁnl%fr off t}ﬁthophyswloglcal

follow ng residues: saturate
copdimne satleds @llmahalrkzéwyll ardmtlezdlmcmenymhy, aeg Irelated macular

degg%ﬁr%té%k e}ﬁqomé{n s1 tétmda {nyI!'o?l)((rX . ﬁj’%b%xl%br rimglogenesm.

cyc eny
Aﬂﬁmh&.&rB{éS. 19853143&1175@2% Cfaﬂlbﬁdin{IJ (mbkpmgwebaﬁnydi@egdem diseases.
am nocar bony| , an1nocarboy|o¥y R itro, azido
ayc

Segﬁé ,{%col @Cﬁﬁaﬂ%ﬁlgéyp, Kh)Wf?Oélxgr: Esser haudhuri, A & "Dawson, J.

(2004). Angiogenesis inhibition by the novel VEGF receptor tyrosine kinase inhibitor,
PTK787/7ZK222584, causes significant anti-arthritic effects in models of rheumatoid arthritis.
Inflamm Res, 53, 133-42; Hull, M.L., Charnock-Jones, D.S., Chan, C.L., Bruner-Tran, K.L.,
Osteen, K.G., Tom, B.D., Fan, T.P. & Smith, S.K. (2003). Antiangiogenic agents are
effective inhibitors of endometriosis. J Clin Endocrinol Metab, 88, 2889-99; Liu, L. &
Meydani, M. (2003). Angiogenesis inhibitors may regulate adiposity. Nutr Rev, 61, 384-7,
Mousa, S.A. & Mousa, A.S. (2004). Angiogenesis inhibitors: current & future directions.
Curr Pharm Des, 10, 1-9. Each of the above-described references is incorporated herein by
reference in its entirety.

[0540] The compounds disclosed herein inhibit angiogenesis. This is evidenced,
for example, by the coumpound of Formula II-16 which blocked vascular endothelial growth-
factor (VEGF)-induced migration of multiple myeloma cells in a transwell migration assay.
The other compounds disclosed herein are tested in a transwell mighration assay and inhibit

migration.
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al kylthio, arylthio, oxysulfonyl, carboxy, cyano, and

hal ogenat ed al kyl including polyhal ogenated al kyl ;
wWob@6e6080R3 i s sel ected fromthe group consi stPemUsSiO05044091

hal ogen, nono- substituted, poly-substituted or

unsubstituted variants of the foll ow ng residues:

saturated Cl-C24 al kyl, unsaturated C2-C24 al kenyl or

C2-C24 al kynyl, acyl, acyloxy, -199 WO 2006/ 060809

PCT/ US2005/ 044091 al kyl oxycar bonyl oxy,

aryljozaigar bDliB/J:deb,undsydﬂsﬂaéddwereimylfdwoaﬂlg{@’eylbsis iiihﬂadmyy, activity in
cycl oal koxy, aryl, heteroaryl, aryl al koxy carbo

anmopz HOUE é’lﬂt?é ﬁ@gl%@wms ek ﬁ]gl assaé/ﬁ,] 1ﬂ‘65 PB GRG P more o?¥he' following.
Nes&) bOy—:l-Eg(%/ uh&sodls t6%1 %reﬂhﬁﬂﬁﬁj antﬁb(ﬁ‘él@g%h{éydcﬁ% in various

hydroxy, ary oxysul fonyl”, car boxy,
otbatamejtroeand ih azlvo g&n)ast e d{{yinp]emmlchudp Vg vitro assays for the evaluatlon of

n@galn?égoaglgr? %&g%q%gmadé dXCA‘?devﬁgﬁ%@P‘ihf ﬁ‘f an E2C éalgg%r assay w 8h assesses

th¥REERtN bhenddilédalr &%k $it dd3borseltd plfoSanglc(‘gaﬁh@ &’ﬁct@x@(hlessandn G, Raju
sel ected fromthe group consmhg&iI | eukem a

KoGalling # M h 2%, “M@l@{laqtlogaﬁ capillarp e ]éffllughﬁlc@];ro 1nduced by effectors
) anosofg%rtl%lscl%nf G al{c%:/&?l%g HE)C%O 7? ?T?ﬁﬁr&ﬁﬁﬁgﬁ ’afsays such as the

oma, ‘pancr cancer
M@ﬁi’g@ﬁiissaﬂﬁmdﬂﬁgh ma agshmeat) dﬁglmlcnﬁarxdahffﬁ‘entlaaloﬂ af emdvhelial cells into
ski n_cancer and br

tu‘glélgq)}sdqnﬁ]g'zqdo(}_@vgy Y 1Kub\ﬂé eil ﬂQSph C 7 ?.émﬁlgg elp ﬁlg %hfferentlatlon
ofSEldd e HECcRE in ERRAY t:l 3 Hhiest @@Qna@ma{dmy tSu‘féﬁlP |5§% -618) and 3) organ

acceptabl e salts and pro-drug esters thereo
cultufe3assER iklwhizh th¢ otferath\of Rnkgheligl (and other cells) is momtored (Nicosia
RF, Ottinetti A.(1990), “Growth of microvessels in serum-free matrix culture of rat aorta. A
quantitative assay of angiogenesis in vitro” Lab Invest. Jul;63(1):115-22.). Some in vivo
assays for the evaluation of angiogenesis inhibitors are 1) sponge implantation assays, during
which sponges containing cells and/or angiogenic factors and the test substance are implanted
subcutaneously in animals for study of in vivo angiogenesis (Plunkett ML, Hailey JA. (1990),
“An in vivo quantitative angiogenesis model using tumor cells entrapped in alginate” Lab
Invest. 1990 Apr;62(4):510-7), 2) the chick chorioallantoic membrane assay in which test
compounds are inserted through a window, cut in the eggshell. The lack of a mature, immune
system in the 7-8 day old chick embryo allows for the study of tumor-induced angiogenesis
(Folkman J.(1985) “Tumor angiogenesis” Adv Cancer Res. 1985;43:175-203.) and 3) various
tumor models in which specific histological analyses can be used to examine the effect on
blood vessels, such as vascular density (CD31/CD34 staining), blood flow and concomitant
tumor necrosis/apoptosis (TUNEL staining). In vitro assay examples include endothelial cell
tests (HUVEC (human umbilical vein endothelial cell), aortic, capillary); endothelial cell
proliferation assays; endothelial cell DNA synthesis assays; endothelial cell outgrowth assays
(Aortic ring); endothelial cell migration assays (mentioned above; chemokinesis (colloidal
gold), chemotaxis (Boyden chamber)); endothelial cell tube formation assays; endothelial

apoptosis assays; endothelial cell viability assays (trypan blue); angiogenesis factor-
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wherein the dashed lines represent a single or a

doubl e bond, wherein RL is separately selected from
w0 b@egemsap consi sting of a hydrogen, a hal ogenPCTHOSIH05/044091

substituted, poly-substituted or unsubstituted

variants of the follow ng residues: saturated Cl-C24

al kyl, unsaturated C2-C24 al kenyl or C2-C24 al kynyl

acyl, acyl oxy, alkyl oxycarbonyl oxy,

aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,
transcdoesl émlm;l’l,eh&irqell linbe tagd mmgylbt;zeémytmbéadx)onmldbx‘bnl}dl cells. Each of

0 e B TR arpl s o bt TR Ry FeloRliel g dm eyiswy)

hydr msy3) aldambhi of uﬁ{}zy& Eﬁ'a?s 111@1&?163@1*5{595‘%{15 cHagibBP%Ms (e.g., rabbit
cyano, and hal ogenat ed al { i ncl udi ng

e@oh%ﬁﬁbg@ﬁ&i @enigl| wipdow dorsalj Skméquﬂal:rl& uplagp (2g. &mutaneous

ol PSSR Beruso U B8 T LRI BUE B Bl o dorsa ai

sash efoic ulﬁﬁlaha &&ﬁ)@rrﬁkﬁipj}umlae@yﬁdoﬁ &ampldi gbbitgand other rodents;
consisting of a hydro a halo nono- subst it ut ed,
APESF- SiGHEE charpReg gplaphasiisst mich il ek aHt 8557 gHoid constriction

(He@lt) QWi S Gnd ﬁ(g 're%'ﬁﬁ %mdﬁﬁibl'iﬁcﬁlteﬁ'ga fedis; Q%étu@alﬂ%ﬁ@n into tissue (intradermal
unsat urat ed kenyl or C2-C24 al kynyl, acyl,

inacylhtmony,, pqitwmowdar/bomyllltomywlthrlyipdmyc‘amm myipdaays, for example in

| oal k cycloalkenyl, al koxy, cycl oal koxy, aryl,
Eﬁéﬁ%?ﬁ%?éﬁf “aryl al koxy carbonyl, al koxy carbonyl acyl,

anm n@s44pn NASAr KONYb , astdtisNAe aﬁ@fb}(ﬂl&i( Vusinig tHeO dlsalééedocompounds
phenyl , cycloalkylacyl hydroxy, alkylthio, arylthio,

Ew@ea% fashyde, CANF bansk clopmatiantein nawalireise Asedansl kepfical CAM with
pd)lgl%gllr'lg lngImrH@ ec?t pay %glill.lﬂ{ 5%%% b}ﬂ\ﬁﬁer %s s%%réb%?spglal fluid assays

er S ron1t e gr consisting o
mhmmmm@ﬁmnmmnhﬂmmhag&ahmag@o substi tut ed,

]E) 8: ?/EﬂsmlibSt ! fsgia‘q%gquée g@g&%%&ég}eﬁgﬁis [ 2{1] &S ?cfllo%vri]rfg papers, each of

wHigad ch@ltp%gatéazhegﬁfbﬁ‘ Ldegroyde iRfits %115814 (ﬁ‘hllﬁ)é@ )(1' s In8G¥ Cell Dev. Biol.

acyl oxy, al kyl oxycar bonyl oxy, aryl oxycar bonyl oxy,
2?;@((3%-&38&3(1991¢thnﬁlalke6yhceréﬂeko§6y2428<2f}&$ (ﬂeﬂ%b)@chn@eyﬁ al., J. Cell.

k8 oo

et eihcer Tyl a3 'kyd @oyl). hydroxy, alkylthio, arylthio,
oxysul fonyl, carboxy, cyano, and hal ogenated al kyl

i ncl [9§raky ﬁé@%ﬁﬂ@@eﬁ‘?ﬁ‘f@e"@ rgtRads of yrag ghei %mwuwlﬁaﬂ cergpositions
dé'sm%edzhergllﬂf ?IOIIC In5cd %%105%1%1 olrhgre O%Eﬁ&gﬁ@%%%&esm and to

sane or erent; an erein each
trestdoERllesiate slisb&’es tantl ecbnditions sasbtiatédutvaith exedssive atromappropriate

angiogenesis.  Preferably, the inhibition occurs in connection with vascularization in
connection with a disease associated with angiogenesis, such ascancer or any of the other
diseases described above, and those that are known by those of skill in the art. The
compounds and compositions can be delivered in an appropriate inhibitory amount.
Inhibitory amount is intended to mean an amount of a compound or composition required to
effect a decrease in the extent, amount or rate of neovascularization when administered to a
tissue, animal or individual. The dosage of compound or composition required to be

therapeutically effective will depend, for example, on the angiogenesis-dependent disease to
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3. The use according to Claim1l, wherein the conpound
has the structure of Formula Il1l, and
wWoebasieseut i cal |y acceptabl e salts and pro-dr UBCEESB03044091
thereof: (RN E5 E3 Ez El E4 (R H3C 'Jn wherein the
dashed lines represent a single or a double bond,
wherein RI is separately selected fromthe group
consi sting of a hydrogen, a hal ogen, nono-
substituted, poly-substituted or unsubstituted
bg dfepight the gpute laad Form @Wdﬁ@ms@gm@ué@ poteyey nd thégiadtive @alf-life of the

rrg)lclzéﬁﬂ!e' béf@%s Q&H{n%ae?%b%‘vg%%g (ﬁ&%@& F;%t}]gé\gﬁ%lslﬁ%lﬁ%hgﬁmdlwdual,

amd fselvimxy oa b@&ﬂyémxyera@éy Tax yiplﬁbli}(hl&yinﬁéﬁynt appda6iah kFihe method can
ycIoaJ al kox cycl oal koxy yl, heteroaryl,

kenyl
GHWS%;Y Basp s Pa/ Hathﬁ&iztyuﬁlag Bl@rg}dp%@w projied dereini. For example,

I
tl%;ﬂ%?i%{ﬁnaﬁ%%tg?g%%ﬁWu? X}I' mﬁzlk%) éfﬁglo%%ﬁ%% aspa!'}]fg B¥kribed above,

Oox ket amyte, artmlbmygmzwiamtome aomﬂltitml ofiythn pheeht albda@glto be monitored
thfo%grhog’g tﬂgﬁalﬁis? thtﬁ?rg e%ﬂa&la 1.%[‘(@ on%nlt]\/\/ﬁﬁ‘lﬁlecog]ghglsgrg g@nﬁlglstered can be

adjasred adcofliiddigr ent ; wherein R4 |s separately sel ected
fromthe group consisting of hydrogen, a hal ogen,
nonol0dpkt i tlhe @@eserﬁcﬂoylp@wmfbtanﬂ @pmﬁomow@nmanﬂmmﬁed as well in

U S0 B DB, S MG R i e

ala:bgdn be @epdraklyy krajwhyﬂneohydsaﬂ:bﬂmah@w angiogenic inhibitors include integrin

. I b | ox cl oal ky cl oal kenyl , al koxy,
o BAPRERYTA YT ihaWrSaPY (& Pal RisepnoabibnyI aibodies, cel

a(ﬁleglgﬁ)br%fr@od}yfuﬁ&)gnal BB t&%oﬁ %ﬁ{}p%@(thn a ﬁll adhesion binding

am nocar boyl oxy, nitro, azid pheny cyc oal kylac
quy@trcsxykddltmlnkly Iallgwgrmcanylhhmm ;nchndy,s fdrf exaphple, cargkmtayin, functional

frg r{alle Pénd h oge a%}?t‘ljn %l?é(%/béaslt gr%w dl‘éagg)a(F{}g) Eth:}itO@, FGF receptor

maﬂﬁitotsf VEBGB nﬂﬁ]&iﬁﬁrs NVE@F réde r %1&1%% Vﬁ%uqﬁepe%ﬁ%ﬂ%factor (VPF)
different: and whérein eac E2, E3, E4 and

inhibitgrsg u‘ﬁ%ﬁ iteeeptod ighibifersy blgpmﬂagqun{dm platelet factor 4, interferon-alpha,
interferon-gamma, interferon-inducible protein 10, interleukin 12, gro-beta, and the 16 kDa

N-terminal fragment of prolactin, thalidomide, and other mechanisms for the inhibition of
angiogenesis.

[0548] Thus, the methods can include the step of administering a compound or
composition to an animal suffering from a condition associated with excessive angiogenesis.
The methods can further include administering the instant compound or composition along
with another anti-angiogenesis drug or along with other therapies for the condition be treated
(e.g., with a chemotherapeutic or immunotherapeutic to treat cancer).

[0549] The compounds or compositions can be delivered in any disease and/or
patient .appropriate manner. Examples include, intravenous, oral, intramuscular, intraocular,
intranasal, intraperatoneal, and the like.

[0550] The following references provide additional teaching regarding methods of

using, administering and assaying for angiogenesis inhibition: Angiogenesis Protocols
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heteroatom 4. The use according to Caim1l, wherein

t he conpound has the structure of Fornula IV, and
w@basoeseut i cal |y acceptable salts and pro- dr UBCEESB0S044091

thereof: ' E5 E3 (RS mE2 El E4 (Rt ,)0 R3 wherein

t he dashed lines represent a single or a double bond,

wherein RI is separately selected fromthe group

consi sting of a hydrogen, a hal ogen, nono-

substituted, poly-substituted or unsubstituted
(Mﬁhd)d%rh”hSMOfecﬁlhleMediuirmepd Oeiﬁﬂoﬂﬂumarray skt amt BessOMaz24 15, 2001)

ISﬁ@&IO ugsatura&ggogggéé%@ggye qr. C2- 8?4 algygyl Napoleone
F@'&%@gﬁﬁéﬁw ﬁe@@( YSep?eliﬁfgeP)f}’ ?@WPMO?SY%SQVQWO ahk )‘Jnﬁlogenesm in

koxy, cycloalkoxy, aryl, hetéroar
Haadyhl m&BwaxcaBwaqchammgxyﬂn«t @ﬂlbmallyhaplwatlomnbmﬁabor M. Rubanyi,

VERe] Bk Rty PER) TS¥NP g 4rRI 870 R iy i1 0bbtated herein

byPreYa itk @nuth entﬁétz bﬁ?%rtl&ﬂ’a&'ﬂl@e r3ideb1h @ P@ematiesle addsytorated herein.
i ncluding pol yhal ogenated al kyl, where n is equal to

1l or 2, and if nis equal to 2, then RL can be the
sanme or different; wheraE%%§% eparately sel ected
fromthe group consistin Eygrogen, a hal ogen,
nono- s FORNMULAEION A6l BE smMIN ISTERE DOORARSYDGRITHRE BIKE

varlants of the fO||0MAn I esi saturated Cl-C24
al kyl035lnsatumiiteg abniessy yarhfe@ﬁgliﬂyg?ﬂ % of|a§pgpound obtained
fiedGY [HOMeth&H Bb’{lgwdﬁ%y's%x f lact d 1 gof hyd 1
%P%%&?%yhonyeoxy éyc | oal kyl cy%oogmwgﬁ;m Fooxgrmqmﬂmy
cedlylh:isead foomyd irdo gtapuhebe ralrm pquventmnyll mbﬂh@dy Tha rgtﬁmnw are thoroughly

oS5 B Bty e dE PaimaBWRERGI 07 BYkpeine iy paspy or by bt

sdAUAE. OXNe 1esﬁtalﬁy biahile pre@ﬁﬁéhbﬂﬂsl e o@HY §dthfn@116tbd aﬂfﬂt\b&mappmmmately
ano, and hal ogenated al k i ncl udi ng
Qﬁyﬂryl%@lyogewapr@alnﬁ\m%yl 100(h /émh melﬁ@n& eParthg sygptoms, as deemed

I )

B GLE0 AR O RS U i .
unsubstituted variants of the follow ng residues:
saturated Cl-C24 al kyl, uns -C24 al kenyl or
C2-C24 al kynyl, acyl, RAANBIE 642

TREATMENT OF GLEEVEC SENSITIVE AND RESISTANT TUMORS

[0552] Chronic myeloid leukemia (CML) and acute lymphoblastic leukaemia
(ALL) cells, in most cases, share a chromosome abnormality not found in normal cells. The
abnormality, designated as (9;22), is a reciprocal translocation between chromosomes 9 and 22.
This translocation results in chromosome 9 being longer than normal and chromosome 22 being'
shorter than normal. The break in chromosome 22 occurs in the middle of a gene designated
BCR. The resulting chromosome 22, i.e., the Philadelphia chromosome (Ph"), has a section of
BCR fused with most of the proto-oncogene designated c-ABL. This fused fragment forms an
abnormal “ber-abl’ oncogene that encodes for an abnormal tyrosine kinase that is constantly
activated, stimulates cell division and resistance to apoptosis.

[0553] Gleevec® (STI-571, signal transduction inhibitor 571, or imatinib mesylate)
is a selective inhibitor of the BCR-ABL tyrosine kinase, the causative mutation in CML.
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acyl oxy, al kyl oxycar bonyl oxy, aiyl oxycarbonyl oxy,

cycl oal kyl, cycl oal kenyl, al koxy, cycl oal koxy, aryl,
whedoenemryl , aryl al koxy carbonyl, al koxy car boPgT/a83005/044091

am no, am nocarbonyl, am nocarboyl oxy, nitro, azido,

phenyl, cycloallylacyl, hydroxy, alkylthio, arylthio,

oxysul fonyl, carboxy, cyano, and hal ogenated al kyl

i ncludi ng pol yhal ogenated al kyl, where mis equal to

o, 1, 2, 3, 4, 5,6, 7, 8, 9, 10, or 11, and if mis
G@eea@is atshan irhjbitoh efref¥ptaradyrodiee kihases forsteor ceﬁiﬁd’ff&r(&ﬁfl ¢-KIT and

Do e el el SovpSR0r™ b o - 52 oy events. I

clﬁﬁ&@ telhied Gl@ev@@ h8Q Been\WASWE toshitife g&ioRAdLARa1 RBSmAIREmors (GIST) in
structure of Fornula V, and pharnmaceutically

6Gocreptt aff [thwse &Eated. §ﬁdﬂi}rr®ardﬁlt19ge@9t1@ﬁ élavmh@eé@ﬁen iz Od.. However,
eégég{:,ﬁ? Oé%%vet%@ gas gsp d,{ ?ﬂ’ gt? ts !g;’ese B@eﬁ%n@harﬁsdms Without

es re gle or
béigl Bbendopnthy pahiuRi thelty, itlse pcsabarmlahgcesaécaamads far Gﬂnevec@ may
the group consisting_of a hydrogen

regilb §PTL the RYFeXPEFYO AT Pk FE ipHs laﬁ%%ﬂﬂ%ﬂta F dinais Where Gleevee®

bl\ll?i ?ﬂltesactgfatlsﬁ"@f Jif LRWoBSc 5&%&&@ es: saturated Cl-C24
unsat ur at ed 824 al kenyl or C2-C24 al kynyl ,

acyl [0554:]y| oX¥e corapws)xlysg]asdddmsdlrow used to treat Gleévec® sensitive and

on nyl ox I Kk | K
R P Shaenigh i aaryhe vy SPRsS YT SLFuRMTTEto which s
béthK @torBRABO MY it ,apalffbiw in C&ﬂLnBB@e[dlaﬁbﬁW chromosome-posmve acute
am nocar boyl oxy, njtr azi do cl oal ky

lymyrdeblagtic leakawlat (RhoALlg rlwlml&afresg wﬂ% Rg |AL1c%ﬁllb 852571 Pa‘ﬂents) and
po(?g‘ﬁle o?dqlgultht%hﬁ) gépﬁifgell\?&llw The G Bgﬁrﬂ f Formula lI-l6 ma}é lr)]eaused as a

ogen ere n Is equa 2,
sihfle mgerst cﬁqluad)mlblﬂatﬁ)n Wﬂﬁe@ld@keo@aﬂn baticlie ﬂ&anmpound of Formula II-16

mg%’ fgfﬁ gg%g?{% &S elrn?gt?lgfolsgn %@}H‘tﬁe 13{5 %th l(;:/lﬁeiﬂ%lg ! ﬁi% tIegt?nent cl)'%esensmve or

IRRAr SRR ?ﬁl&' E}ﬁgrnoi%%e)(pcﬁﬂgé fdukdphigd or unsu bsti t ut ed

variants o | owm ng residues: saturated Cl-C24
al ky[OSSﬁhsatTlhp actoampou‘ﬁd Gst4 Fatnkdn yiI-1@r otC2nC2athes| kemagdund  including

comlyounds of Formula I, I, IIL, IV, V, and VI may be used to to treat Gleevec® sensitive and

resistant tumors.

[0556] The examples described above are set forth solely to assist in the
understanding of the embodiments. Thus, those skilled in the art will appreciate that the
methods may provide derivatives of compounds.

[0557] One skilled in the art would readily appreciate that the present invention is
well adapted to carry out the objects and obtain the ends and advantages mentioned, as well
as those inherent therein. The methods and procedures described herein are presently
representative of preferred embodiments and are exemplary and are not intended as
limitations on the scope of the invention. Changes therein and other uses will occur to those

skilled in the art which are encompassed within the spirit of the invention.
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acyl oxy, al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy,

cycl oal kyl, cycl oal kenyl, al koxy, cycl oal koxy, aryl,
whedoenemryl , aryl al koxy carbonyl, al koxy car boPgT/a83005/044091

am no, am nocarbonyl, am nocarboyl oxy, nitro, azido,

phenyl, cycl oal kyl acyl, hydroxy, alkylthio, arylthio,

oxysul fonyl, carboxy, cyano, and hal ogenated al kyl

i ncludi ng pol yhal ogenated al kyl, where mis equal to

o, 1, 2, 3, 4, 5,6, 7, 8, 9, 10, or 11, and if mis

gr eajosss]t hait yillt lbenemecawatmt ttheosarskilled oi flieeragnthat varying

and wherein e E2, E3, FE4 E5 is.a o
s@a%@flpwr@dme? Heun et oIS thetorDRYURT Uiiaed,bgein withou

ﬁﬁfg%d?ﬂt}kgc&ae%hms%m Yh&E fiventdae conpound has the
tructure of 'Fornula VI, and pharmaceutically

acce[®5a¥] e £al ltaselmﬁn@hcbpldﬂldamgs aentipredt indhe sifecificaiiop appindicative
ﬂl%%ﬁ%) %9%}98 CTﬁ&HS& 00 044 9]th]§§12the mn %ogénar a#e‘l %‘Jﬂ patents and

can e se

p\ﬁﬁicﬁﬁ&@daré e hﬁo@b&lﬂ@l E}Ofbiﬁdr&{dertg thé sam&eR@nt as 1f each individual
substi t ut ed, E %'substltuted or unsubstituted

pubicriien wassieqiReally s avdivignalls éndagases to be dpqernoratefl oy refssence.

I k
a ytOSG(gCls’gt)](_“HE ?ﬁ\%ﬂk% g)%%@’%t?]ggn{/%%r)l(@d lgen(r\’%f}lta@h}kyﬁylge practiced in

thar@blsency adrahg I’e}drmy pr elealenta) ]kryita,tlomycm loaitkiemy [whicl kaoy specifically
cycl | koxy heteroar . | al koxy car bpnyl
RSt L i ey e M B A B GO OV R ed s toms of

d@s%?@&@&@:’%‘t ‘Bi(}’lmltﬁﬁ&mélnd Y15 Rl Hdeh 6y khat & #¥ hikdbPsuch terms and
arylt oxysul fonyl, carboxy, thio, sulfoxide,

e?suba‘smnebmhmmsctha@musgn of squvaal@mhézlfél@@efﬁat% shgpryand described or
p(lgﬂlgnslf'l ene%f g{) 18 &E%{g%%ﬁg %1&1(%3 t i caltlg%se ﬂ? %ossﬁb% ;]7‘/1’[8{1’1 l%e scope of

@i ihi-aitient ;Thokeit @hdhlcRBe u@a@stb@i fat ethadhfthopretdne ngremuqm has been
consi sting of hydroge a_hal ogen, . nono- ¥bst|tu

spsoiyrabuisitiopest BY RIFOURS SBEPRFGEC R PPATRL [P hciication and
Vgr(?ét}oﬂvgf e Eo%ééﬁy ficrein disclosed can be resorted to by those skilled in the art, and

that such modifications and variations are considered to be falling within the scope of the

embodiments of the invention.
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saturated Cl-C24 al kyl, unsaturated C2-C24 al kenyl or
C2- C24 al kynyl, acyl, acyloxy, alkyl oxycarbonyl oxy,

wa@egobosogear bonyl oxy, cycl oal kyl (i ncluding, foPCT/US2005/044091

exanpl e, cycl ohexyl carbinol), cycloal kenyl, al koxy,
cycl oal koxy, aryl, heteroaryl, arylal koxy carbonyl,
al koxy carbonyl acyl, am no, am nocarbonyl,

am nocar boyl oxy, nitro, azido, phenyl,

cycl oal kyl acyl , hydroxy, alkylthio, arylthio,

WA E ub ComIMEDCE: boxy, cyano, thio, sulfoxide,

sul f one, Bl dfanaheoesd arihe nahifacty@nd,a haticmiant &g itlekstreatment of a

and esters, and_ hal ogenated al kyl includin
diyg ma%t%aeﬁ%lfewhsqewtge WFRRpRE RS AR RSB ctfedoppeh L and
phdARaSBERCRADLDId s Bfd FoRAlLQYRR thBRPL- Substituted,
pol y-substituted or unsubstituted variants of the
foll owi ng residues: saturated%CJ-CQé al kyl ,
unsat urated C2-C24 al kenyl &L\tz- al kynyl , acyl,
acyl oxy, aIkonxycarQQn | Oxy, |aryjl oxycar bonyl oxy,
cycl oal kyl, cycl oal kenyT, \al koxy, L cycl oal koxy, aryl,
het eroaryl, aryl al koxy carb , g?koxy car bonyl acyl
am no, -205 WO 2006/ 060809 / US2005/ 044091
am nocar bonyl , ai ni nocar b¢§) oxy, nitro, azido, phenyl,
cycl oal kyl acyl, hydr oxy, afkylthio, aryl thio,
oxysul fonyl, carboxy, cyan&omugb sul foxi de, sul fone,
sul f onat : b @ r, QA [ - .
csters. annfipnas e BKERAescHf a gl BF 1 BuiBbond, wherein R, i
pol yixphoagbnatiededlffoy ;thaMgerugi coneiagley of &EhydikZen, B3hangen, mono-
E4 can be supstjtuted or unsubstituted heterpatom .
: Tﬂ@%@@%a@e P }’ﬁﬁu?g Unys8 S“éft%‘s rﬁ?“i@t%,qu]t]ilérgﬁﬂw‘c“ﬁere“duem
Conp@iitell T, -ColHalkGH vilsBuralldQC,0c,, Hilkd V‘@IGCECEM Bﬁyﬂgﬁ acyl, acyloxy,
sel ected fromthe group consisting o? H F, d, Br and
| . 8alkyihwycahendexior dimipxyesri@ngliony.7, cvileallyln tckidoalkenyl, —alkoxy,

compound;has th fructure Formula,ll-16, and .
ona RARGIEREFYY eI oMy o bl a0y HBEpapgy, amine
t her @dfocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,

-

alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Ry, is selected from the group consisting of hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cyq alkyl, unsaturated C,-Csy4 alkenyl or C,-Cas alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein Rj is selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:

saturated C;-Cy4 alkyl, unsaturated C,-C,4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
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HHOH HO NOO HCO 11-16 -206 WO 2006/ 060809

PCT/ US2005/ 044091 9. The use according to any of
W@Ek@s080809 8, wherein the drug resistant cell iBCHUS2005/044091

chronic nyeloid | eukema (CM.), an acute |ynphoblastic

| eukaem a (ALL), an acute nyeloid |eukaema (AM),

sarcoma, or a nultiple nyeloma. 10. The use according

to any of Clainms 1-9, wherein the drug resistant cel

is a MS SA/ Dx5, HL-60/MX2, MM 1R multiple nyel ona,

or Delkulospiachomylonyi semtaxyDokeny®xymulcytlphlésyly edyolealkeryl. alkoxy,

The us ccording.to any of aims 1-10, wherein th :
ar g TR 2pite eGP kot Epond: siRRL ity ey, amino
G eevi{ocarboiyll,t @x@iticai®oflox g 0xiabU izidon, phéayN Ay elbhlRYIAcyl, hydroxy,
dacti noi nycin, _vincristine, taxol, colchicine, ) .
m t oARItHO Catyithioy o HRON e X ARETH BRG, atth AplogRmatedealkyl including

PaC|BB§§§E§&%m@§%$Dalan' 12. A method for inhibiting
r of a dru

t he g resistant cell conprising

cont act i nghtiae eaell bf ki, Eb, I and Bp cumshibkidgviedgr theibstituted heteroatom;
structure of Formula |, and pharnaceutically

acceﬁ?ﬁble salts and pro-drug esters thereof: R2 E3

EZ E1 E4 whe®inReF@uBUledistant cell is a cancer cell selected from the group
consisting of leukemia, ovarian cancer, uretal cancer, bladder cancer, prostate cancer,
rectal cancer, stomach cancer, lymphoma, multiple myeloma, pancreatic cancer, liver
cancer, kidney cancer, endocrine cancer, a sarcoma, skin cancer, angioma, and brain
cancer.

2. The use according to Claim 1, wherein the compound has the structure of

Formula II, and pharmaceutically acceptable salts and pro-drug esters thereof:

(RJ .. .-.Es
NS
Es
Eg\ %

E4

!
13
I

(), ™

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group consisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or Cy-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be

the same or different;
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wherein the dashed lines represent a single or a
doubl e bond, wherein RL is separately selected from
w0 b@egemsap consi sting of a hydrogen, a hal ogenPCTHOSIH05/044091
substituted, poly-substituted or unsubstituted
variants of the follow ng residues: saturated Cl-C24
al kyl, unsaturated C2-C24 al kenyl or C2-C24 al kynyl
acyl, acyl oxy, alkyl oxycarbonyl oxy,
aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,
cycl oal koqureiarmlis smraéq:lgaelycttg:d Eoml @hlgoogp @asiborgydf a hydrogen, a
alko car bon C am.no,. .am.nocar
B O teobo bR PR bty gt e following
hydr&%(])ﬂues Athxteint 0c,, AN iHisBura@dYSHES Odlidnyl 6ACPLOXYalkynyl, acyl,
cyano, and hal ogenated al kyl i ncl udi ng
pol yml@geﬁgylwcanbwwloxmgﬂ@cyraarb@nmapyctléallsylowc@aﬂﬁwd alkoxy,

ai 1 1o BT 000 B8P ormlE e Croedf o BRER Bponviecyt, amino

wher z&hiﬁo%boﬂyﬁ salnecireayldxypmitrhie agidou phemyns icgdloabigylafyl, hydroxy,
hydr g a hal ogen, nono-supstituted,

pol yalg)dﬁg?,. groiklie GFSu HaRibs £ Pte 6350 | aafl balpgenpipd allyl including
foIIg NeodAfbfipy: saturated Cl-C24 al kyl,

unsat urated C2-C24 al kenyl or C2-C24 al kynyl, acyl,

acyloxy wahMyﬂbmyﬁaﬁbnﬂde&Vﬁi&Dyﬂ@ﬁwmanb@mﬁ$@my9fahymﬁgmLa

Cyel R woft SIS BB o SRS pp SRy oo

am nRsidu@Msfeaaahong],, aligm maafamaytp@y4, alRéryl O3 Cauplﬂkynyl acyl,
phenyl, cycl oal kyl acyl, hydroxy al kyl t hi q, aryI

oxy sty alkylesycBbeyylory, améoxyaﬁhowé% éﬁ%l?%lay awsgﬂalkenyl alkoxy,

|l 8o polihl 09g0Rt oAb OGR! S | Sonti, anino

subsmhﬁmmauxwpohyn&uhh@ﬂbmmeﬂuaraudeubﬁmmﬂut@dodkﬂmwl hydroxy,

varl of the follow ng residues: satu t ed

o ky R S apitipe realent. EREY B CHUCBORPRGHATS including
acyl pol‘}‘l‘i‘a%%ﬁé&ed alRlIK WhepeMs & QRMMb Q%0F,2, and if m is equal to 2, then R4 can
aryl oxycarbonyl oxy, cycl oal kyl, cycloalkenyl alkoxy
cyclb@ﬂ%@%yeoﬁﬁﬁﬁfnhémbroaryl aryl al koxy carbonyl

al koxy ¢ I I car

ani nocar g\gg rgléy%%ﬂ ({ 1, a% Ec}b p%l(a 3 ?9 cfllyy%: bstl f(ed or u?substltuted
hydrmaﬁmawaikylthlo arylthlo oxysulfonyl carboxy

cyano, and hal ogenated al kyl incl uding

pol yhal ogERatsdacPIgig tonfkimailn vdiin 61?6 gampqund hag the, gructure of
%ﬁndlac*ﬂf" aﬁﬁgﬁ%:r{g é&lﬁgal racyéﬂ)%tésstaftstéﬂdeﬁ hel L8828 @Bleor: and

ereln ncer | eukem a, ‘ovarian cancer,
uretal cancer, bladder (Ra /Es
NS
Ea
E2\
E4
Eq4
II
L HeC
3
(Ri),,

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group consisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
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cancer, prostate cancer, rectal cancer, stonmach
cancer, |ynphoma, multiple nyel oma, pancreatic

W@ 2006060809 | ver cancer, Kkidney cancer, endocri nBCTHSZNOF/(44091
a sarcomm, skin cancer, angioma, or brain cancer. 13.
The method of O aim 12, wherein the conpound has the
structure of Formula 11, and pharmaceutically
acceptabl e salts and pro-drug esters thereof ((R4 - E5
ME3 E2 E EqQ r, ('/ RB Rn -208 WO 2006/ 060809
PCT/ 4US26664:04408y, wWhrgloejmrtbhdoxias hedtldalings repoadisapt  alkoxy,
a single or a douple bond, erein Rl |s separatel .
seIé@FEﬁmP¥bn?Wﬁe ﬁ?@ﬁ%acﬁﬁéﬂ@FYn ﬂ%PyL ﬂ% 565@%?néwﬂm amino,
hal aggiRecARAYr, SHRSLAbOMISH, 18,y aSHS phédil,edyddalkylacyl, hydroxy,
unsubstituted variants of 'the foll ow ng residues: _ _
sat wlkylédb, Giylddd, axyeylfonylnessaxyatcanocandoplegepatpd jalkyd including

Rl ey TR S P e

cycl wakkaxyr diftérnght; heteroaryl, aryl al koxy carbonyl,

al koxy carbonyl acyl, am no, am nocarbonyl, dr

ami nocar BBYF@R R4 1psenagately selgrged B'ﬂ@ntsi: SRPqogsiFting A pydrogen, a
hydr ! A Iskds Reut N bR ked RERS ¥V ihe followi
cyan@yggﬁﬂﬁhﬁg%%giﬁg%eggﬁaykyls ‘neluding e o loTowRE
pol yiesidoge satrewdal k§1s, allheameatnraied @rlal alkanyl ooe2-254 dkinyl, acyl,

if nis equal to 2, then can, be. the sa or

di 1 1B A ASPERTRORIORS ISP APERo e Ul e ispligp alkowy
gr ougcfRRdk St hl'ﬂrg féte@®alY,dE9BEDBxy Acarb@lyDJeMoxy carbonylacyl, amino,
nmono-substituted, poly-substituted or unsubstituted

var i amingcagonyh eahisior PGy, ri&e.dasde, Phemilacrdoatiylasyly hydroxy,
al kyl nsat ur.al e yl - Yohlevl includi
acyl ?lkylghcl:(iil %@ﬁ@g’asﬁﬁgﬁ’aﬁgn ¢ é:)}(f%o, %dclgaz}o?euf%@ all yl including
ar yl potyicasdaansd alkyl, whyel mad dqyal, to dya| 20 ahdk &y fis eqahlkio2y then R4 can
cycl oal koxy, aryl, heteroaryl, arylal koxy carbonyl,
al ko%g/the é%%%‘??)/{l éﬁﬁrfipt,’ a‘é‘ﬁi no,

wherein each of Ej, Ej, E;, E4 and Es is a substituted or unsubstituted

heteroatom.
4. The use according to Claim 1, wherein the compound has the structure of

Formula IV, and pharmaceutically acceptable salts and pro-drug esters thereof:

o

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group consisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:

saturated C;-Cas alkyl, unsaturated C,-Cas alkenyl or C,-Cas alkynyl, acyl, acyloxy,
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am nocar bonyl , am nocar boyl oxy, nitro, azido, phenyl,

cycl oal kyl acyl, hydroxy, alkylthio, arylthio,
wo@zosibdsonyl , car boxy, cyano, and hal ogenat ed BCRYE2005/044091

i ncludi ng pol yhal ogenated al kyl; wherein R4 is

separately selected fromthe group consisting of a

hydr ogen, a hal ogen, nono-substituted,

pol y-substituted or unsubstituted variants of the

followi ng residues: saturated Cl-C24 al kyl,

uns?atlkmcmyefﬂ;ﬁl&l@4 adridexychrbonyl 62y, C2dychdakyhy | ¢ycimidenyl,  alkoxy,
acyl ox al kyl oxycar bonyl ox aryl I

cy | VEORYPLY: crek o}éqt%%*ﬂyf/ arﬁ%{ yca%a?é"a aﬁf‘) xg‘?‘(‘%%?%}?cyl amino,
het e[ 085 hkyondl ydnﬁhg&l(ﬁ/oyﬁﬁ&b%ﬂyd : azﬂ!i& OXNenG RN @QHMH@%&L hydroxy,

ami no, am nocarbonyl, "am nocarboyl oxy, nitro, azid
phergﬂkylthuy calryj&ildcwmyllfonyhy@rhnw,, cyéaJIOkytlnd rha&pge%ﬁ’f@d @lkb/b including

oxysulfo ano n 0 I
i ncl H,? E}% rﬁ{ﬁ%‘f ‘é%%%% & aquzﬂl%oq \?mergi: 1?%n$ : ugf 1.163@ fhe{l R can be
1 orth@sand@ diffferbit; i s equal to 2 then R4 can be the
sane or different; and wherein each of E1, E2,. E3, E4
and E5 i svherainBa s sopreely pelestas i the SRy oRpYRing AL Ydfogen a
- 20

R
For nagbidues] $atyratad o pharatkat entatoated \C-aCoepteabl @ Saltisalkynyl, acyl,

o B 3 5SS 1 g B, o

S' ngé VeloflkoRy, dYP! Retomeh, whaneky &bdngl, sRPS @ﬁl@blyylacyl amino,
selected from t he group consi sting of a hydrogen,

hal ogeingcathonsh zgmbgwarbqyﬂ@m nie, ya%lé‘bsphft ;e flyC lk}’lacyl hydroxy,

ggfﬂ?g}{ i ut ed &E]ﬁon%néagt? Br { g%‘é{'c%%&%%é%%g% lalkg} including
C2- q&ﬁﬁakﬁymw&immﬁyl acyloxy, aIkonxycarbononxy

aryl oxycar bonyl oxy, cycl oal , .cycl oal ken
y y wheren¥ Rs 1¥ sepa¥ately selec¥ed fr01¥1 the group c%nsmtmg o(%xay hydrogen, a

halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated Ci-Cy4 alkyl, unsaturated C,-Cs4 alkenyl or C,-Cyy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where m is equal to 0, 1, 2, 3, 4,5, 6,7, 8,9, 10, or 11, and if
m is greater than 1, then Rs can be the same or different; and

wherein each of Ei, By, Es, E4 and Es is a substituted or unsubstituted
heteroatom.
5. The use according to Claim 1, wherein the compound has the structure of

Formula V, and pharmaceutically acceptable salts and pro-drug esters thereof:
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cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,
al koxy carbonyl acyl, am no, am nocarbonyl,
wa@pionoemnboyl oxy, nitro, azido, phenyl, cycl oaP&yUszwg$/044091
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and hal ogenated al kyl including
pol yhal ogenat ed al kyl, where n is equal to 1 or 2, and
if nis equal to 2, then Rl can be the sane or
different; wherein R4 is separately selected fromthe
group consisting of a bhydregen, a hal ogen,
nono- substituted, poly ituted or unsubstituted
variants of the follo ( esi dugs: saturated Cl-C24
al kyl , unsaturated C2-G syt or C2- C24 al kynyl
acyl, acyloxy, alkylq oxy, ,Es
aryl oxycar bonyl oxy, cyé oal kenyl , al koxy,
cycl oal koxy, aryl, heter ar yllal koxy car bonyl
al koxy carbonyl acyl, am no, -roeear bonyl
am nocar boyl oxy, nitro, azido, phenyl, cycloalkylacyl
hydroxy, al kyl thio, arylthiio, %kysulfonyl car boxy,
cyano, and hal ogenated al k )n|nclud|ng
pol yhal ogenatiadhelikshed linBefePrebdht iaSsigfelat atdduble ®ond, wherein R; is
and if inis equal to 2, then R4 can be the sanme or
di f f egparstely aplactohdiom rihe gEp ofongisting=pf =3ydipgeny i haiggen, mono-
is a ubs e
et ho!.gﬂ&% e& ggﬁfgfggtlt%ﬁgr%l Eﬁﬂsh el%gted r\%&%ﬁ ﬁt%ifgme flo%low1 residues:
st r usdtwnied df;-@g ratiayl, ainsht\iated Neh- @jaaiilrmlg?but Ceahd g/lkynyl acyl, acyloxy,

accept abl alts and o-drug esters th of
2006?]‘%%]@ MopP I 085 G ATV IORY, ( ﬁk‘a‘ilﬂfﬁ@ r%Z‘ﬁ qk@ll alkoxy,
(I R BRionexsl anfihecdaaped a*y!a‘ll&)%yr BRLESENhIKBX P dﬁfﬂoﬁ?@éyl amino,

a doubl e bond, “wherein Rl separately selected tfrom
t he gnm@parb@nféu smln@garbﬁylaxmylmr@,g @pidoa phamdgericloatariesyl, hydroxy,

b b bst
\S/;r Sf’;m llfﬁl ﬁlcé) fosusuﬁg}rlpflu?aergo)g{l e§1n1§ou 5 dhb%%)%egat&% a&% including

al kybolylhml@@hatécahlﬁﬁl @BCIQZAS adusetoyl o102, a6 1f2i4 eqlak yoylthen R can be
acyl, acy on%v al kyl oxycar bonyl oxy,
aryI@%ﬁ@Q?Bﬁ 9?@ cycl oal kyl, cycl oal kenyl, al koxy,

wherein Rs is separately selected from the group consisting of a hydrogen, a

halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cy4 alkyl, unsaturated C,-Cs4 alkenyl or C,-Co4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where mis equalto 0, 1, 2,3, 4,5,6,7,8,9, 10, or 11, and if
m is greater than 1, then Rs can be the same or different; and

wherein each of E;, E;, Es, E4 and Es is a substituted or unsubstituted
heteroatom.
6. The use according to Claim 1, wherein the compound has the structure of

Formula VI, and pharmaceutically acceptable salts and pro-drug esters thereof:
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cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,
al koxy carbonyl acyl, am no, am nocarbonyl,

wa@pionoemnboyl oxy, nitro, azido, phenyl, cycl oaP&yUszwg$/044091

hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and hal ogenated al kyl including

pol yhal ogenat ed al kyl, where n is equal to 1 or 2, and
if nis equal to 2, then RL can be the sane or
different; wherein R3 is separately selected fromthe
group consisting of a hydrogen, hal egen,

nono- substituted, poly-substi&uted or unsubstituted
variants of the fol | owin r gsi duesT sgturated Cl-C24
al kyl , unsaturated C2-C2& oIr,C2- C24 al kynyl ,
acyl, acyloxy, alkyloxycarbo oXxYy,
aryl oxycar bonyl oxy, cycl oal kyl|, cyel oal kenyl , al koxy,
cycl oal koxy, aryl, heteroaryNROﬂpﬁlalkoxy carbonyl,

al koxy carbonyl acyl, am no, am nocarbonyl,

am nocar boyl oxy, nitro azido phenyl, cycl oal kyl acyl,

hydr oxy, al kyl thi o, arylt ysulfonyl car boxy,

cyano, and hal ogenat ed alk§1 |nc udi ng

pol yhal ogenatiadR atdaybe sepheteBi stldoted Bord epag@hp |c‘§dn31st1ng of a mono-
sel ected fromthe group consisting of a hydrog

hal ogéntituiagn Gobnwbtitiietedr, UpgPS/ItaEH sYarienis eof S‘F “Hllowing residues:
unsu t _Fol

e sl L
C2- Calkylakjkoprbphyloagy | arylcmywﬂmﬂwloxal kyelydrslsgs bayylogkenyyl, alkoxy,

aryl oxycar bonyl gx cloa |, c oal ke al _kox

oyl i S Rt lter o kO TR KA bHRI ey, amino
al kox¥ifeRsrbanY,| agiinocaaPdyltey, pehil, VRyeBHIR{1860808kylth Ithi
PCT/US%OO%)O 4091 lg%1n8?§?bo%yl% Zﬁ?nocaﬁbﬁ?loxyytlo Ao,
ni t r exysalpib, casbexyy |th10cyl@foa@ekwlg@ybomﬁyd@@(ysters and halogenated
al kyl thi o , ,

L B P e P P o PR 08 0, e
V\heralba{hbéthe@mﬁéoﬂdaff&ﬁnﬁ 2, 3, 4 5 6, 7, 8, 9 10,

or 11, and_ if_ in is greater, than 1 t hen R5 ?
t he sanme WPReginfRae P@h‘?e seleqted Ioat @Iergrwcq?ngﬁtuglof ]Eéroggg a halogen,

E4 a%ngguﬁs%nﬁ‘e@ #Qﬁfléukéﬂtﬁgd SurdsiRid {4Ha8H of the following residues:
het er oat om hé nmethod of Claim 12, wherein the

conpeamated s - &J:lelssﬂ,r wamraéedo@z Eor atktry] ovCor&hdalkynyl, acyl, acyloxy,
? 22: gﬁ‘%’ ut | Cl%'é;lyy %g;:aﬂ@tgg}%lm ony. l))t(ys, %{/‘G oﬁﬁﬁ (élnc dlng,t ot example,
cyclohexylcarbinol), cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy

N

carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido,
phenyl, cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio,
sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids and esters, and
halogenated alkyl including polyhalogenated alkyl;

wherein R3 can be selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C1-Cyq alkyl, unsaturated C»-Cy4 alkenyl or C,-Cys4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
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El E4 CH3 wherein the dashed Iines represent a single
or a double bond, wherein RL is separately sel ected
WO e@a06d8e gr oup consi sting of a hydrogen, a habOmES2005/044091
nono- substituted, poly-substituted or unsubstituted
variants of the follow ng residues: saturated Cl-C24
al kyl, unsaturated C2-C24 al kenyl or C2-C24 al kynyl
acyl, acyloxy, allyloxycarbonyl oxy,
aryl oxycar bonyl oxy, cycloal kyl, cycl oal kenyl, al koxy,
cycl aalineeahonyhy 9111,111%}@%@}’1@&% yhifroaragidal kaxyylc ayfoaiigylacyl, hydroxy,
al kox b .ac 1 no, . am nocar bonyl :
o nalafRy RO Y BB T RRE0T O o, P, sulfoate
hydr estyts, tlbdghd,hiboronsy Yacidhi gnd @xiesyl AN Yhalogerkddodaykyl including
cyano,, and hal ogenated al kyl_ includin ,
pol yRalVeiessasted aliiykywhergeiagh f ks, EZ}L}% andyEq cggy bo a gbtituted or
if ngj gy%& hen R1L can be the sane or
diffg?%%?; g%%?%”ﬁ% is separately selected fromthe
gr oup. con¥hstse nageonding tdhgrgyrod Géaims -6, kdergethe compound is:
nono- substituted, poly-substituted or unsubstituted
vari ants of the foll ownhg esi dues: saturated Cl-C24
al kyl , unsaturated C2-{C24 alikenyl or C2-C24 al kynyl,
acyl, acyl oxy, alkyl o 2
aryl oxycar bonyl oxy, cycl cycl oal kenyl , al koxy,

cycl oal koxy, aryl, heteroar aryl oxy carbonyl,
al koxy carbonyl acyl, am no 12—12?2006/060809

| , @m nocar boyl oxy,
rac9l, hydroxy,

PCT/ US2005/ 044091 ami A
nitro, azido, phenyl, cyclo

al kyl thio, arylthio, oxysul onJI, car boxy, cyano, and
hal ogenat ed al kyl includin pol yhal ogenat ed al kyl ,
where mis equal to O, 1, 2\ 3, 4, 5 6, 7, 8 9, 10,
or 11, and if mis greater than 1, then R5 can be the
same or different; and whergin each of E1, E2, E3, E4
and E5 is a substituted or gnsubstituted heteroatom

17. The hod .of. Caimd2. wherein t.he c u as
the ot ruckhies iR QB din IS iR R IR REf F3Rar
accept abl Ehesadet socarithgdtOCRIN T, eftfetdis thdesBedund s e structure of

EZ
Formula II-16, and pharmaceutically acceptable salts and pro-drug esters thereof

OH

Cl

II-16
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El Rl4 R3 E4 n(R1)/ Fornmula VI wherein Rl can be

separately selected fromthe group consisting of a
WOorRWweA6subst i t ut ed, pol y-substituted or unsubspCT/USEAS/044091

variants of the follow ng residues: saturated Cl-C24

al kyl, unsaturated C2-C24 al kenyl or C2-C24 al kynyl,

acyl, acyl oxy, alkyl oxycarbonyl oxy,

aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,

cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,

al kon cafhonsd ea:gyrldinganqiamg of C‘émmde&r‘{gmryﬂn the drug resistant cell is a

P TR oG P e SR ST ot el & acate myoia

lesluhérmaehmmnsaecoaﬁl 6k ﬁ%ﬁﬁ@ﬁam?&ﬁdﬂd‘lw ogenated al kyl
|nclud|ng golyhal ogenated alkyl. n is equal to or. 2,
and i1¢- n T8e sguagcodingoio anped Clasms dah, Whaergipeh %éﬁa@ rgfistant cell is a
S d
B A RS
npmmyesubRthuted or unsubstituted variants of the

Linsa br a0 BhE B2 e aE Rog ol g 1 WAFIEHh ie dragdlgpvhich the cll s

TRV XY borte3biti, D1 BI@ Wb RRMoned ¥k YL AT, RRMOrEdn, dactinomycin,
C oal kyl (|nclud|ng for exanple

Vtrzm;tmq:extyzq(@ar@ﬂqhmn)e mytgmapk@nymtuxmaboxp,examethasone, thalidomide,
P&%Q&«fo#%%%hﬂgﬁyl heteroaryl, aryl al koxy carbonyl,
carpbonyl'acyl, am no, anlnocarbonyl,
am nozar bay hexipd f(blrtlhh)lbltﬂlgi the, growl 3 \WOJARO 6dsB36RABQROII comprising
PCT/ US2005/ 044091 phenyl, . cycl oal kyl acyl, hydroxy
C%ﬂtw]ng ﬁ]il?)“e“a‘ﬂ}lll # ﬁprgpo%lg)}gw]ng thu@% @ylaﬁlgi pharmaceutlcally
aécjgbﬁble sakd e(n‘a 0 8rugt¥lefsRGeosul fOnat e est er S,
t hi ocyano, ronlg acids and esters, and halogenated
al kyl |nclud|ng polyhalogenate? alkyg wherein R3 can
be selected fromthe group eonsistjfg of a hal ogen,
nono- substituted, poly-suBstituted or unsubstituted
variants of the follow'n eS|due%§ saturated Cl-C24
al kyl , unsaturated C2-C24 a 0r C2-C24 al kynyl,
acyl, acyloxy, alkyl oxycarpon ony,
aryl oxycar bonyl oxy, cycloékkyl cycl oal kenyl , al koxy,
cycl oal koxy, aryl, heteroar aryl al koxy carbonyl
al koxy carbonyl acyl, am no, Onﬁﬂﬂhocarbonyl
am nocar bk e Budled 18 tdfRser 1 of YA AW herein R, is
separately selected from the group comsisting of a hydrogen, a halogen, mono-

substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cys alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R, can be

the same or different;
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al kyl thio, arylthio, oxysulfonyl, carboxy, cyano,
thi o, sulfoxide, sulfone, sulfonate esters,
wa hioeoymnD, boronic acids and esters, and hal oPEnES®AS/044091
al l cyl including polyhal ogenated al kyl; wherein each
of E1, E2, E3 and E4 can be a substituted or
unsubstituted heteroatom 18. The nethod of any of
Cainms 12-17, wherein the conmpound is: H OHHO NO
O HRB wherein R8 is selected fromthe group
consi st i nghedéin B,, ks sbgtedBifroantie Igrould conBistingestf Hydrogén, a halogen,

d 18, wh h d . .
Foralnlg]p%o SLi)ftltil% I&H%Sﬁﬁ%&?&iﬁ%&mu@gﬁug&e@ﬁéﬁ? § lﬂlrg?%lgﬂf\x{lgg residues:

and - b 0 06038 1, a cylox
10 UGN (SF SR AR .01 AOISCORGER ., o
20. atkdoxystitponyloty, angrybﬁcy@rlaﬁnvﬂexm mzloamé,r eickclpiieenyl,  alkoxy,
ug_r stant ce Kk

(CI\/L‘ijFO(’;il °&tut %’FI {)}%ﬁ 0 ?as]iyl legu n (&%ﬁ#y ecg}r%)%g}élﬁ%yl amino,
myel ;ﬁhﬂocdﬂ@cuiyﬁ‘nltrﬁmbéd\/bbyloﬁ}armmifaamdb ahenyllt icpdlenlkylacyl, hydroxy,
nyel oma. 21. The nmethod of any of O ains &%-20, . .

V\herfékﬂﬂﬂ%eﬁfa}ﬂu@’ pestLpmit C%‘B‘PXIY: jcyang, \yeg. halogenated alkyl including

polyhalogenated alkyl;

wherein Rj is selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cas alkyl, unsaturated Cp-Chs alkenyl or C,-Ca4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein each of E;, E,, E3 and E4 is a substituted or unsubstituted heteroatom;
and

wherein the cancer is is leukemia, ovarian cancer, uretal cancer, bladder
cancer, prostate cancer, rectal cancer, stomach cancer, lymphoma, multiple myeloma,
pancreatic cancer, liver cancer, kidney cancer, endocrine cancer, a sarcoma, skin
cancer, angioma, or brain cancer.
13.  The method of Claim 12, wherein the compound has the structure of Formula

II, and pharmaceutically acceptable salts and pro-drug esters thereof:

(Rass, 2B
m -~
Es
Eg\%

E4

Eq

1]
!
!

(), ™
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SA/ Dx5, HL-60/MX2, MM 1 R nultiple nyelom, or

Doxor ubi ci n-resi stant Dox-40 multiple nyeloma. 22.
wadb@eneishod of any of Clains 12-21, wherein theCOUSIPOS/@44091

which the cell is resistant is bortezom b,

G eevec(r), Mtoxantrone, doxorubicin, daunorubicin,

dacti nonycin, vincristine, taxol, col chicine,

mtomycin C, rituxi mab, Dexamethasone, thalidom de,

Pacl i taxel or nel phalan. 23. Use of a conpound in the

nanufactuwhmmﬁlmenMﬂkdamenﬁmﬁmmnusﬂn@ﬂothabubhdamﬂewhmdn111B

of a dise har terjzed by excessi Qr

ORI helea: GRS RS o FIBTRE et TEHhNY Higgen. mono-

the §igstiGhdd, &odf-subRtitieli dor unfuBstitRRAr VBGRWt C &el Yollowing residues:
acceptabl e salts and pro-dru esters thereof: R2 E3

E2 Edatpgted(@- ngllgg wspiated Co-Copalkenyinon 606206t8ag, acyl, acyloxy,
SC;/ #gzlg)qgéa%d' %}%’I e nggaré\ﬁg/}og&;hggclhélﬂ ST SB{oSllﬁ‘(Sﬁkﬁ alkoxy,

sel eejcshlifdxgMadiryle hgte@apyl C angalBdiyngadbnyd, Iandm g@mborﬂlacyl amino,
hal ogen, npno- substituted, poly-substituted or
uns ubEoeRbeRyly AFIRATEHOFPXY, hBItROY | 4Z8iR; poRdsjcghealkylacyl, hydroxy,

sat gl@&ﬁﬂk C%ry%% %X?Qﬁllibnﬁpg;‘%ﬁﬁﬁft @}Qn@zarfézﬁalakéﬁ%&)ﬂl alR¥l including

yl'oxycar bonyl o
ar yI podyh‘«ﬂogﬁnageﬂ@kyl “daymlrualemydl to tynl eafl Kiemiglequal |tk éxtizen R; can be

cycl alkoxy heteroaryl, arylal koxy carbonyl,
aIko&? BBﬂﬁfi8y| amino,  ani nocar bonyl ,

am nocar baukRxyR; B %ﬁﬁate@zéefé@tedﬂjﬁﬁxﬂﬁie, gréye talskig @€ i lhydrogen, a
hydroxy al kylthio, arylthio, oxysulfonyl, carboxy,
cyanbaloggyg nmp@g@ﬁlﬁ{[% pgﬂy@psquﬁ@qi gﬁtpqq@bstltuted variants of the following

p0| yﬂ:@ 438§ Q‘ftﬁ%e@gkﬁ 4ha1}9§;1 %aﬂlrétgd %9—?%% alg(gnré g:C2-2C24 %ﬁ(‘}nyl, acyl,

if n1s equa can
di ffect‘}&cnsty, alMymxgctanbdﬁzloxy,sarylekmﬂmdylbm roytloakgl oyxpoalkenyl alkoxy,

oS B RS2 MRS g RICA B b, ain,
fol | oiddgarbesy1d Uﬁﬁnocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;
wherein Ry is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cp4 alkyl, unsaturated C;-Ca4 alkenyl or C,-Cys alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where m is equal to 1 or 2, and if m is equal to 2, then R4 can
be the same or different; and
wherein each of E;, B, Es, E4 and Es is a substituted or unsubstituted

heteroatom.
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saturated Cl-C24 al kyl, unsaturated C2-C24 al kenyl or

C2- C24 al kynyl, acyl, acyloxy, alkyl oxycarbonyl oxy,
wa@eoobosogear bonyl oxy, cycl oal kyl, cycl oal kenyl , PEl/K82095/044091

cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,

al koxy carbonyl acyl, am no, am nocarbonyl,

am nocar boyl oxy, nitro, azido, phenyl, cycl oal kyl acyl,

hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,

cyano, and hal ogenated al kyl incl uding

pol yhél og@hanedlodlolfﬂlqim\mewhbnime cemp@inddtae thef shomutene Formula

consi st of n stit.uted,
1Py B e e Gro SIS TS ARd HIOBTUO BV TRARLo0E ¢ e
foll owi ng residues: satur ed CleC24 al kyl,
unsat urated C2-C24 al kenyl 224 alkynyl acyl ,
acyl oxy, aIkonxycarbononxy aryl ycarbonyloxy,
cycl oal kyl, cycl oal kenyl tycl oal koxy, aryl,
heteroaryl, aryl al koxyg, , a] koxy carbonyl acyl
am no, aninocarbonyl, ,OXy, nitro, azido,
phenyl , cycl oal kyl acyl , aIkyIth|o aryl t hio,
oxysul fonyl, carboxy, cya aged hal ogenat ed al kyl
i ncluding polyhal ogenate Qﬁkyl wherei n each of E1,
E2, E3 an@gnbdin e AasdB ki %gp?éil,elﬁra R8RS bl ddbR%bond, wherein R; is
heteroaton1 and wherein the cancer is is | eukem a,
ovar separatsn selested rfeanal the @noir consistigled a dadogen, a halogen, mono-
pr os%qug) rrtg tu?eﬁglp{oﬁy ?ubstct Po%gﬂg&%ﬁtf%te%%gﬁ%? 6%%’08)110Wing residues:
PCT / $552005/ ©14GQ9311<y1 pﬁﬁ@mﬁ@édl C,-Cangddnyl bi CeIC,£ alkﬁjﬁ}ﬂ,, acyl, acyloxy,
ki dney cancer, endocrine cancer, a sarcom, ski
canc ﬁy IO KGrRomaloxsr  BRACERITTAXY, 2&yclqﬂ5ylusecycloalkeny1 alkoxy,
accog ReRRaryth GHEAR oyfd.hasbdiG ~
struéﬁﬁ%%io g%grnu%aapwh égd mﬁQ%MB utlcaﬁpy r(ﬁ§aqm —
accepnambcabemlt smamdagbpyexly, ug1tmastae1d9, tphen@pfcyclofitylddyl, hydroxy,
Ee the dashe es . :
repr égglﬁf]‘o’aa@' tﬁ‘él’ é’xﬁsﬂﬂfmﬁo GBiPe*ponane: \Aﬂ’l’glr h?lﬂg@ftefisalkyl including
sepapaiedlygcnelee el wheRm it BguaY PP £ ARG St isRGuAlfio & then R, can be

hydrogen, a hal ogen, nono-
the same or different;

wherein Ry is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cy4 alkyl, unsaturated C,-Ca4 alkenyl or C,-Cyy alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where m is equal to 1 or 2, and if m is equal to 2, then R4 can
be the same or different; and

wherein each of E;, E;, Es, E4 and Es is a substituted or unsubstituted
heteroatom.

15. The method of Claim 12, wherein the compound has the structure of Formula

IV, and pharmaceutically acceptable salts and pro-drug esters thereof:
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substituted, poly-substituted or unsubstituted

variants of the follow ng residues: saturated Cl-C24
wa@bkdoghgosamsat ur at ed C2- C24 al kenyl or C2- C24 abp&ymgi0ps5/044091

acyl, acyl oxy, alkyl oxycarbonyl oxy,

aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl , al koxy,

cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,

al koxy carboriylacyl, am no, am nocarbonyl,

am nocar boyl oxy, nitro, azido, phenyl, cycl oal kyl acyl,

hydroxy, al kylthio, ar I 0o, oxysul fonyl, carboxy,

cyano, and hal ogenate i ncl udi ng

pol yhal ogenat ed al kyl , .his.equal to 1 or 2, and

if nis equal to 2, th ap e’ the same or

di fferent; wherein s separately sglected fromthe

group consi sting ong&%ydro 4ﬁé|ogen,

nono- substi t ut ed, ponE1 [ or unsubstituted

vari ants of the follow ng s, saturated Cl-C24

al kyl, unsaturated C2-C24 al or C2-C24 al kynyl,

acyl, acyl oxy, alkyloxyca oxy,

aryl oxycar bonyl oxy, cycloa&ﬂyl, cycl oal kenyl , al koxy,

cycl oal kQxereiR i dashét Bi@atplsenfh ¥inlek@Xy d&@1O8BYd, wherein R; is

al koxy carbonyl acyl, am no, am nocar bonyl,

am rropanrtolyy badsojed Apwy Bie aebp congkiogy L acgﬁaf‘éﬁmk)@l kadggen, mono-

hydr o I kyil t hi ayyl.thi 0xysuyl f I r - . .

cya ﬁ8§¥%%t8&h8¥18§"2??§{”é%{ )zéf ku&sgtlbsﬁlgff%l ¥ y%%a%w of thé& fgff&(&/ﬂng residues:

pol yhakage oai@d aklk yhsatwhied €, CRAlkesyl e few-@dsedliyynyl, acyl, acyloxy,

sel ected fromthe group consisting of_a_h drog?n a

hal GetoxyeeRerdeyst iWP’éXF?TbBBI’IVZ‘Béub“s}{CI"IaH‘tYid grcloalkenyl, alkoxy,

uns j d ri f I i 1k&s) Y snviacyl .
st oo e el AR s Roh SO0 i) [Py, mine
C2- G2dinadakhyomyl, , araioydarboyldxyy niv®,2606&y, 0pIBOD cycloalkylacyl, hydroxy,

PCT/ 05/ 044091 acyl oxy | kyl oxycar bgnyl ox . .
oy RO BT h g S A o drR diAeRirg sl including
cyclRAHAREYnat@ Akyl, WIRdr&h @Adqhl toal ot Raddaox ¥ i€ &Py, then R, can be
al koxy carbonyl acyl, am no, am nocarbonyl,

am ribesaniogr dgrenthi t ro, azi do, phenyl, cycl oal kyl acyl,

hydr oxy, It hi ' I : 0%V,

cyano.” s S5t Spafly kbt MEATHE RRK conGBEROUDA hycrogen, o
pol yhaigeganatesdibatitiigt, pobreutatituted s uegibatituted vhriets 8f the following

and if inis e 0 2, .then R4 can, be the s or.

di f FFETRH: jsaéwa&mr@i« ﬁﬁ@é&?s@’fm@,&é%%“ a@se,nglear Crtgalomyl, acyl
I's a5IRetkWb8—aBbn A Ql%ﬁldxty%rﬁglylﬁﬁ,t §lcRAN8M cggféalk&m, alkoxy,
use according to O ai m23,” wherein the conpound has '

t he oythoalkpxy,eamyf, hdterpanyl, aarylalkoxsnertpinglk nallsestt icetbonylacyl, amino,

acce rrtliggcla?bosﬁ%i,t g’ml%ggar@c;y%x%{ urgtrg,s tazeuﬁos, Hﬂe%ry ; OI:}:/cloalkylacyl, hydroxy,

alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein Rs is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cys alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,

cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
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(R4)'--, E5 E3 E2 El E4

(R

I )n H3C wherein the

dashed |ines represent a single or a double bond,

WOL@606030R1 i S
consi sting of a hydrogen,

separately selected fromthe grPOUPS2005/044091
a hal ogen,

nono-

substituted, poly-substituted or unsubstituted

variants of the foll ow ng residues:
unsat urated C2-C24 al kenyl

al kyl ,

acyl, acyl oxy,

saturated Cl-C24
or C2-C24 al kynyl,

al kyl oxycar bonyl oxy,

ar yl axiyicarbony| exinocayslleal kyitro, axidd,0ah&shy kycledlkdacy]l, hydroxy,

cycl oal koxy, aryl, heteroa
al kA1t beitac grysulionsho

am T}Rﬁy?}{ah%%%l&ﬁ allli {h&Qe

hydrioxy, "alkylthio, ary

o

o,

(’gﬁli, £%, %ﬁzl]la?ogenate
n?fsiqé_i'lﬁal B b?ﬂ,)dl, 3

aryl al ko ar bon

' akyl including

,8ysleoal & agMr.11, and if

oxysul fonyl, carboxy,

cyanu,is geatehthbo dchen Rodcaalbeyhe sams|on diffegent; and

pol yhal o
if nis

e

O e e b BB R

at s?ub%‘tit?l{edzd)r S‘&qbstituted
sane or

ual

di f figs@pitomwherein R4 is separately selected fromthe

grouP consisting of a hydro
monol :
VAl -
VTl g e
acyl, acyloxy, alkylo

aryl oxycar bonyl oxy,
cycl oal koxy, aryl, hetlerpoary

ony

cycl oal kiyl ,

L’
~

_ en, a hal ogen,
ubsthe meted opelajn 428l e aBIPOURG i e stire of Formula

g e

stegdhdtkst €d Cl- C24
r C2-C24 al kynyl ,

| oxy,
cycl oal kenyl , al koxy,
ar ¥l al koxy car bonyl,

al koxy carbonyl acyl, a S WO 2006/ 060809

PCT/ US2005/ 044091 amk , apjemocar boyl oxy,
nitro, azido, phenyl, & , hydroxy,

al kylthio, arylthio, ox , tarboxy, cyano, and
hal ogenat ed al kyl includin L yvhgl ogenat ed al kyl
where in is equal to 1 or 2,/and if in is equal to 2,
then R4 can be the sane or//dif§erent; and wherein

each of E1, E2, E3, E4 andfe

Claim 23, wherein the conpou

_ % is a substituted or
unsubst i tWh&ein tHEHRNERREY repRsent AQit%E 08 GONHBIE MEnd,Gvherein R is

nd

has the structure of

For nigbarately, selecie immrilece group apdnyistingc eptaabydogl, tas halpgpn, mono-
pr O_s% gt%u{eeﬁ,t F)I%’-Stugs%{tlﬁgé or unsubstituted variants of the following residues:

saturated C,-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,

alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Rs is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-C,4 alkyl, unsaturated C,-Cy4 alkenyl or C;-Cypy alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,

cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
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ES 5 E3 (RS)YmEl E4 (R') n wherein the dashed
lines represent a single or a double bond, wherein Rl
WO 2006061809 at el y sel ected fromthe group consi seCHYSD5/@14091
hydr ogen, a hal ogen, nono- substituted,
pol y-substituted or unsubstituted variants of the
follow ng residues: saturated Cl-C24 al kyl,
unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,
acyl oxy, al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy,
cycl amilnbgdrbonyy C hmaioksarhgmoxyal Ikitm,y azidgy pheail k @xgloalbylaﬂlyl hydroxy,

het er oar | al kox rb al kox rbon C
am T 5P BRTORE RUBAT 6 By (PG gy including
phenlydl %%hﬁécll kil 1aG¥ibre T YsO@¥o 0, &l K8l uhs .G, 78,10 63,11, and if
oxysu car boxy, cyano, and hal ogenated al kyl

|nchmd$@@awpﬁmyﬁd®@gﬁnﬁmé@1h¢ﬂvw(ﬁﬁﬁ@¥@ﬁan% equal to

1 or 2, gu t e t

sane or di ? TEP e vvheFelzn %3%4 Jnla ESarlat e?\_ﬁ)sﬁﬁ % E]Ieansubsnmted
f r onhdtdreatgmoup consisting of a hydrogen a hal ogen,

nono- substituted ol y- subsgltuted or ﬁgstltuted

vari Bht s Bie medod of Chinrig: Whesshdtfoeomeoi ias B skciiss pf Formula
V@laKF lphal acy?’g tidhIR ﬁ:gepggo‘lggﬁts %h(lfﬁﬂ%ydrué)ést&g edbral kynyl,

xy,” al Kyl oxycar bonyl oxy,
aryloxycarbonyloxy cycl oal kyl, @¥cl oakkenyl, al koxy,
cycl oal koxy, aryl, heteroaryIE2
al koxy carbonyl acyl, am no, 06/ 060809
PCT/ US2005/ 044091" ani notar i, nocar boyl oxy,
nitro, azido, phenyl, cycloal agyl, hydroxy,
al kyl thio, arylthio, oxysulfonyl, gRarboxy, cyano, and
hal ogenat ed al kyl i ncl udi ng n(B@#ynalogenated al kyl ;
wherein R5 is separately selected fromthe group
consi sting of a hydrogen, a hal ogen,
nono- substituted, poly-su Ht or unsubstituted
variants of the follow ngbﬁérﬂé%l d\ﬁ[gs saturated Cl-C24
al kyl , un@ﬁérdinamedm% iéﬁéra&lyk&ﬂwtedcfron@ﬂa@@uplchmﬁgﬁhg of a mono-
acyl , ¥ony al k ycar

b ’ . . .
o v1 Bty RS0 Ry e GarRP st i vaHPRErRA heafallyipe residues:

saturated C1-Ca4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,

alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl, alkylthio, arylthio,
oxysulfonyl, carboxy, thio, sulfoxide, sulfoneboronic acid esters, and halogenated
alkyl including polyhalogenated alkyl. n is equal to 1 or 2, and if n is equal to 2, then
R can be the same or different;

wherein Ry, can be selected from the group consisting of hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Ca4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cys alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl (including, for example,
cyclohexylcarbinol), cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy

carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido,
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cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,
al koxy carbonyl acyl, am no, am nocarbonyl,
wa@pionoemnboyl oxy, nitro, azido, phenyl, cycl oaP&yUszwg$/044091

hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,

cyano, and hal ogenated al kyl including

pol yhal ogenat ed al kyl, where mis equal to O, 1, 2, 3,

4, 5, 6, 7, 8, 9, 10, or 11, and if in is greater

than 1, then R5 can be the sane or different; and

vvher @ﬂmn}é,ao/hloalﬂ(ylalyl l5@roxy3alkHthiane/ltho, bSys&lfShlﬁS&drEd;tS/e@ano thio,
uns |tut§%ﬁ tSﬁ%eroatom 2 The use according t

CI ai RP %Gt I@Eﬁ”fﬁéﬁ‘}ﬁd HR8yaRe Roronigtasids gnd eSterS and
FOr Mbbi g bty HREBGSH AR Lny 1RCHERL abl e sal ts and
pro-drug estergpthereof g, g ] ( EZ El E4 CH3

wher ei n t Héiegis Re gan |bﬁe§916¢te®rf@99ﬂle $01$p ngiséstiog of a halogen, mono-

doubl [ sele t ed

e B, MRELALO LP o ABRRA L HGAR B sl e
SubstattmatedldC-p ol ak8 ulshiviae e d,-0n, RGPSt UA—(’E@@Ik yl, acyl, acyloxy,
varl the follow ng residues: saturated én X

al kyf: Yf?ﬁ%%ﬂr‘e&na{% COLEDNCHPRBINY. orcyelpalesld agyklpalkenyl, alkoxy,
acyl cy@EMkaRsy saryl@hn

aryl gxycar(gegﬁyar}(])xy, bé!rw ?’EQF& %%1?08155{1 SRSTY rRENipeyt, amino,
cycl aaltegsaponydy \ﬂmlnd@eltbeyloay,y hl,troarayidal k;meyylp aiyblolljtylacyl hydroxy,

alkox rbon c am nocar hany
ani no%gﬁ@ ;/df/ ﬁﬂspﬁ-r%yg’z PRIBOXYp (A thleyﬂ’rlg’éqq?y seéape, sulfonate
hydr estyts, tthQ}QnWbBﬁﬂﬁf QRRBO NP CleldS20R0 1AE Rt ed alkgl including

al kyl thj o, arylthio, oxysulfonyl, car boxy, cyano,

hal oa%lﬁ%%l%%fnaqeﬂﬂkﬂ nehareinrrgch 196 ByhBd, dgemat Bd cab loyla, substituted or
wher or 2, and if n is equal to 2,
thenﬁn&mﬁgﬁﬁgﬂaBo‘gnéane or different; wherein R5 is

sepatét el Yha@kthod ethrfyrod @ldihe lgno,uphe&aﬂ?dhesctdnﬁ]ﬁ)uﬁ& isQ

hydrogen, a hal ogen, npno-substituted,

pol y-substituted or u i
followi ng residues: daturatied €1-C24 al kyl,

unsaturated C2-C24 al kenyl ¢ 92 o24 aIkynyI acyl ,
acyl oxy, al kyl oxycar bonyie (/on%carbonyloxy,
cycl oal kyl, cycl oal kenyl Wkoxy,
\
o
——O
H
Rg

wherein Ry is selected from the group consisting of H, F, C1, Brand L.
19. The method of Claim 18, wherein the compound has the structure of Formula

1I-16, and pharmaceutically acceptable salts and pro-drug esters thereof
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cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,
al koxy carbonyl acyl, am no, am nocarbonyl,
wa@pionoemnboyl oxy, nitro, azido, phenyl, cycl oaP&yUszwg$/044091
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and hal ogenated al kyl including
pol yhal ogenat ed al kyl, where in is equal to 0, 1, 2,
3, 4, 5, 6, 7, 8 9, 10, or 11, and if in is greater
than 1, then R5 can be the sane or different; and
wherein each of El1, E2 E4 and E5 is a substituted
or unsubstituted heté¢ The use according to
Claim 23, wherein thejcong agythe structure of
eyt y“acceptabl e salts and
EZ EJ0CR14 R3 E4
~64 separately

n(R1)~ Formula VI wherein
selected fromthe gro si st|i ng| of a nono-

substituted, poly-substituted substituted

variants of the follown Si dues: saturated Cl-C24

al kyl, unsaturated C2-C24 kerlyl or C2-C24 al kynyl,

acyl, acyl oxy, alkyl oxycarbonyl oxy,

aryl oxycar bonyl oxy, cycl oal Kyl, cycl oal kenyl, al koxy,
cycl oal koxy, aryl, heteroaryfl, arylal koxy carbonyl,

al koxy carbonyl acyl, am no, / am nocar bonyl

am nocar boyl oxy, phenyl, cy®€l oal kyl acyl, al kylthi o,

arylthio, oxysulfonyl, carboxy, thio, sulfoxide,

sul foneboroni c acid esters,and hal ogenated -221 WO
200670608 HQHHOBJSEO:Q@/ SR &0 s lallbylwlieflﬁrh ukb dgng resistant cell is a

pol yhal ogenated alkyl. nis equal to 1 or 2, and if n
clirenie gysloid tsulgemip ﬁ@lﬁf{) RY acuis lEphabiesin pskempiad AL aapeute myeloid

16%\?%%12%@?1%?&%}13 roaslgllﬁﬁlﬂe }I]Jl&ﬂgn the group consisting

0- substi t ut ed,
poI y2kUu bsT]net nttadd of anynﬁ“ WBhaitrist 12t 20 whereinaht er@fremtent cell is a MES-

l | oW n%@aﬁé%&%wgw rat d Sl 4)?'( %b%ﬁsismp?x-m multiple

m%lxln‘a?(y :

22. The method of any of Claims 12-21, wherein the drug to which the cell is

resistant is bortezomib, Gleevec®, Mitoxantrone, doxorubicin, daunorubicin, dactinomycin,
vincristine, taxol, colchicine, mitomycin C, rituximab, Dexamethasone, thalidomide,
Paclitaxel or melphalan.

23. Use of a compound in the manufacture of a medicament for use in the
treatment of a disease characterized by excessive or inappropriate angiogenesis, wherein the
compound has the structure of Formula I, and pharmaceutically acceptable salts and pro-drug

esters thereof:
Rz

<1

1

(<),

Formula I

R3
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al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy, cycl oal kyl

(i ncluding, for exanple, cyclohexylcarbinol),
weywboelskenyl , al koxy, cycl oal koxy, aryl, het ePOEHDY10p5/044091

aryl al koxy carbonyl, al koxy carbonyl acyl, am no,

am nocar bonyl , am nocar boyl oxy, nitro, azido, phenyl,

cycl oal kyl acyl, hydroxy, alkylthio, arylthio,

oxysul fonyl, carboxy, cyano, thio, sulfoxide,

sul fone, sulfonate esters, thiocyano, boronic acids

and est er wheraindhe badhe@] dned mﬂreaélkyll singhe Ioudidmgble bond, wherein R; is

polyhalo wher ei n can _be sel ected_ f

t d
e GOBRTE GHEte 11781 Jh° 4101 DO ardhc "SBGrT beeen, mono-

pol yaibuistddt WoBduBstittkas URS hadubdtRded dfatidmtt Sofofhet fowing residues:
foll owi ng residues: saturated Cl-C24 alk

Yy
unsa&aﬁna@édl@y @llyl, amiasmpledo®-€a -atienyhapk Gmirhy allpl, acyl, acyloxy,

3;%: gl ¥1EX¥Caal k O)S%FE;‘% qx%a%%glo@}y ggéﬁﬁaggﬁgnygaéﬁkeqyl alkoxy,

het edS}QaJaWQxy raWIahkt@?oylrﬁ aﬁtyl)aﬂlytixy adrk@yy, ahkokpnakiaaylkeyl, amino,
am no, am nocar bonyl an1nocarboy|ox nitro,

i do
phenghinogyboTAl RMSERbOV AT B, aZléPk JheRlo.cvelpglapyh, hydroxy,
OXy S&ik{l]ﬂﬁg | ﬁ% bax sulf&)(ﬁn Qarbby, axﬁ)u | {rx hQ@gen%féh fAR8 including

sul fonat e ters, h|oc ano, nlc aci ds and

est epdyheﬂwglbnatacﬂ algﬂnwhad nals Ie:qtlal ton]cd)ru?d iand)if n is equal to 2, then R; can be
polyhalo enaé» aIkyI wherei n each of El, E2, E3 and

E4 cHfspEe 8T S5kt Ut ed or unsubstituted heteroat om

29. The U§BerdmCRY, db RElcéted &y @l &b@d FBnddimdSef NfIRIe@h,Na halogen,
the compound is: -222 WD 2006/ 060809

PCT/ USROESISGB4H polysulyituteqd or unmlh;tltyltele(aRsané thei fpllqegng residues:
AR GICTNS o conel sy GG LS, B oy
conpaliiyidx yrashohplex gt r at@/tdx_wﬁarb(fnyloﬁp,r r‘mWiodlkle.G cyelnalkenyl, alkoxy,
? E:[ g)g;fo% tqlzq(}:/,alal , %gt%reogt ?bl 5 1asllaclxty car on}ﬁ) ' %lk((j)giélj gca Sotn%ragyl amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;
wherein Rz is selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy alkenyl or C,-Cas alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy caljfonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;
wherein each of B, E», E3 and E4 is a substituted or unsubstituted heteroatom;
and
wherein the cancer is is leukemia, ovarian cancer, uretal cancer, bladder

cancer, prostate cancer, rectal cancer, stomach cancer, lymphoma, multiple myeloma,
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OH HO NOO Hci 11-16 31. The use accordi ng any
of Clains 23-30, wherein the disease is an
w0 pdobaensed ory condition. 32. The use accor di ngPeDUSI085/614091
31, wherein the inflammatory condition is imune and

non-i mmune inflammati on, rheumatoid arthritis, chronic
articular rheumatism and psoriasis. 33. The use

according to any of Clains 23-32, wherein the di sease

is characterized by the inappropriate or inopportune

i nvapaenstiofcanes skves . can@2 3 kiMry?2 606,10 GABO@Ine cancer, a sarcoma, skin
PCT/ US2005/ Q44091 34. The use according to O ai m 33,

wher S15% ARSIG QR BE @NGfTahet i ¢ reti nopat hy,

neovagcul afe GeaeOMhg foetiatR Rl Wi 1BE RBBIpHAAd Mas the structure of
macul ar degeneration, corneal graft rejection,
Feayle Hemndaphafmasedjplaly pecepiablssdtiand peagivig|eslesp thereof:
proliferation in atheroscl tic,BJaques,

r.0
ost eoporosi s, | eukem a, anGV‘~L oma, Kaposi sarcoma
hemangi oma, acoustic neuroma, |neurgfj broma, trachoma

and pyogeni ¢ granul oma. 35. FFfhg usg”according to any

of Clains 23-34, furthg npri|sing the use of an

anti -angi ogeni c agent. uset according to Cains

35, wherein the anti-angi oge |q agent is an al pha-

V-beta-3 (aV(33). integrin fgnhgpitory antibody, a cel
adhesion protein, a functiBﬁgI fragnent of cel

adhe_s' on PHOLA! e ‘ﬁgéh(éﬁ lﬁlgéq}&'rég@nt% ﬁﬁélé o?qm%%bf%noond, wherein R is
bi ndi ng sequence, angiostatin, a ftunctional fragnent

of apgpansdlptselected foms ttht i gnoupacdnsistioplodsd hydogeh 4 delogen, mono-
(FGF) .inhibitor, FCGE receptar .inhibitor V . : _
i nhi %‘f‘isg{}{teda R?[—ifcﬁ’f‘%ﬁté%@ﬂt Fr UPSHRTER PG varant o ﬁ?eag’%wmg residues:
per mpaiatddt ,-Cf, a0kPr udsMidfaked ONCHI dRdny1 8r VRIC,f kORI Odcyl, acyloxy,
i nhibitor, thronbospondin, a platelet factor 4, an

i nt eplkelogrcazhopbilaxy.an aiyhaxaedrbomylexgamescloalkyl, cycloalkenyl, —alkoxy,

int egrc%a%xiyp %ﬂﬁj %lef%lo%['ﬁ,t %Mal&&y @ﬂb&ﬁgl,e rah(%liwi &rgo%ylacyl, amino,

aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,

alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Rj is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cj4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein Ry is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following

residues: saturated C,-C,4 alkyl, unsaturated C,-Cs4 alkenyl or C,-Ca4 alkynyl, acyl,
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gro-beta, a 16 kDa N-term nal fragnent of prolactin,

and thalidomde. 37. The use according to any of
wW@@one0s28- 36, wherein the animal is a mamual . PCBBS200$1¢44091

use according to any of Clains 23-36, wherein the

animal is a human. 39. The use according to any of

G ainms 23-36, wherein the animal is a rodent. 40. The

use according to any of Cainms 23-36, further

conprising the steps of: identifying a subject that

woul acyiedye blikylokyoarboadokyi sylogtcibongbxprydgahyl, tyvatalkenyl, alkoxy,

i nhi bits _angi ogensi s; and rform ng the thod on th )
subj E¥30aItS. ABTeHEBe. R R CaMG Qaesigonyiadtl, amino,
Conpﬁl'nﬁio@&b@rgﬂ',' BinfloBibBflokP AiftoaRLIB] Jﬂxenﬁ,o NRSUARYylacyl, hydroxy,
havi ng the structure of Fornmula I, an

phar atbyishio, emlthip, asyepvalll cabeaxyt scyama gndo haldgangted salleyl sincluding
t hereof: R2 E3 El.,. E4 .~Ri - 224 2006/
by DR aRsR 8T Ehefn 45 Fbferioer 2 i M P 2P 85 Ben Ry can

r epr s eRtsade ot digk@knOand doubl e bond, wherein Rl is
separately selected fromthe group consisting of a .
hydr ogen, WhHegH| ??g‘jbn?f FonB2 By t‘"l”tduﬁéd,s a subsfituted or unsubstituted
pol ypsuhstit uted or unsubstituted variants of the

follow ng residues: saturated Cl-C24 al kyl,

unsagiir at €t Q- CRdrdalgkenglainn23 CRh@2i thk lcoynpyind basythe structure of

acyl oxy, al kyl oxycar bonyl ary| oxycar bonyl.oxy .
ragan i ieps PrYeratrabrs per abidisng ind QB ARSY Potr )
heteroaryl, arylal koxy carpgunyl,  al koxy carbonyl acyl,
am no, am nocarbonyl, am ndaaeboyl oxy, nitro, azido,
phenyl , cycl oal kyl acyl, hydroxy, alkylthio, arylthio,
oxysul fonyl, carboxy, cyangf? ogenat ed al kyl

i ncl udi ng pol yhal ogeng al kyl , ere nis equal to
1 or 2, and if n is equal —then RL can be the

sane or different; wherein ,lis selected fromthe
group consi sting of hydro% ,H:& hal ogen,

wherein the dashed lines represent a single or a double bond, wherein R is
separately selected from the group consisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C1-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C;-Cys alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Ry is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cy4 alkyl, unsaturated C,-C,4 alkenyl or C,-Cy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
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nono- substituted, poly-substituted or unsubstituted

variants of the follow ng residues: saturated Cl-C24
wa@bkdoghgosamsat ur at ed C2- C24 al kenyl or C2- C24 abp&ymgi0ps5/044091

acyl, acyl oxy, alkyl oxycarbonyl oxy,

aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl , al koxy,

cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,

al koxy carbonyl acyl, am no, am nocarbonyl,

am nocar boyl oxy, nitro, azido, phenyl, cycl oal kyl acyl,

hydr smtihocarbbrsy,| bhimcardoylbky)i tijro0xyisla) fpheyyl, ceevddbpycyl, hydroxy,

cyano, and hal ogenat ed. al kyl including

pol yHkYEyenaLEoaoryuIoRHe FuPIR RSP0 s¥Ide Bilagenpied Al gincluding
gr OURLIGRAISIcRhENIKYE wheRiah QQ&{& 1 tﬁqr&?,_%ﬁ@ﬁtrhtié"&ﬁg} to 2, then R4 can
pol y-stbstituted or unsubstituted variants of the

f ol | bevihegamesi different; asdt ur at ed Cl- C24 al kyl

unsat urated C2-C24 enyl or - al kynyl .. vl

acyl oxy, WE?EV1g%?d%iEbné?d@&}§§F§$éﬁﬁﬁé¥ﬁ%ﬁ9 g%&?flnwub“HHWd
cycl pabdeyiom. cycl oal kenyl , al koxy, cycl oal koxy, aryl,

het eroaryl, aryl al koxy carbonyl, al koxy carbonyl acyl

ami ndd.  aRhhB¥aIseiNe, torlaip @ér‘ﬁbﬁf@@x‘}i? CAMPPEN @fité% structure of

. Vi ' .hi 0,

PRSI Gy PhaRl R aco R ORte P Bk ek & B

i ncludi ng pol yhal ogenatet~al kyl ; wherei n each of E1,

E2, E3 and E4 is a subs ed or unsubstituted

heteroatom and -225 W 0/ 060899 PCT/ US2005/ 044091
wherein the cancer is iAslelkewsd, ovarian cancer,

uretal cancer, bladdef,cancer, prostge cancer, rectal
cancer, stomach cancer, S tiple nyel om,
pancreatic cancer, lives kddney cancer,

endocri ne cancer, a sarconma) -h—ecancer, angi oma, or

brain cancer. 42. The nethod;of| Cl ai m41, wherein the
conmpound has the structure FRgrrmula |1, and
pharmaceutical ly acceptablé‘&alts and pro-drug esters

ther eof ({whé&k¥h, the dashell linberepresert hesitids bed doubeond, wherein R; is

represent a sjngle or a double bond, wherein RL is
sepalReEIs)y seleeed &Pt (e eHe ensisiing oist dwiRgerpra Jelogen, mono-

hydr Q@R %lﬁ&%&iwﬂé@ NG uﬁsﬂpﬁﬁﬁtte&'tx%giants of ‘chet tl:(])élowing residues:

pol y-substifuted or unsubstituted variants of
f ol | eatimatpdr@sCdwdsl, unsaitatelt @EHCL 1G4 at KyICos alkynyl, acyl, acyloxy,

;2;?%%%&$c%rbco%§/lg}2(}% aLr@Fo%LargornyI(b\%&,czAéyaloell(ﬁgfwl ’cygl%XlL:ényl, alkoxy,

cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,

aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Rj is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Co4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cys alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
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al kyl oxycar bonyl oxy, aryl oxycar bonyl oxy, cycl oal kyl,

cycl oal kenyl , al koxy, cycloal koxy, aryl, heteroaryl,
wa@eoobabisaxy car bonyl, al koxy carbonyl acyl, am POT/US2005/044091

am nocar bonyl, am nocar boyl oxy, nitro, azido, phenyl,

cycl oal kyl acyl , hydroxy, alkylthio, arylthio,

oxysul fonyl, carboxy, cyano, and hal ogenated al kyl

i ncludi ng pol yhal ogenated al kyl, where n is equal to

1 or 2, and if nis equal to 2, then Rl can be the

sameammodirbéret, e amjnogtrép doxy, RBIrp.s asidpaméﬁleyly cydbakyleqyl, hydroxy,

rou consj st hal o ) .

ooty ffu STy o8 Srp Bt wanaE s fomRe@i ! ncluding

varlﬁap 1@§nmaedkgtlomnng residues: saturated Cl-C24

al ky unsaturated C2-C24 al ken or C2-C24 al kynyl,

acyl , ac\yh@@y Rsgip wypaé%ylgéplg@p@%r@gythe group consisting of a hydrogen, a

aryl r

cycl g‘ag%{éégkglfaﬂ(y L gl)lg &Fh}tecﬁyrcdn?@%s?gﬂ%da}/ rﬂl‘t% %ﬁﬁe following

al koregidoes: bﬂm;atedc(yﬂ Cz4auikyiounsatamteﬁb@ﬁCboaﬂyényl or C? C24 alkynyl, acyl,

am nocar bo tro azi.do, enyl, cycl Ik acyl ,
Py S SRR eATion By FEPGe=BRGLis sigraiRTarbisegenst, alkoxs,
Cyan@ycl@‘ﬂ@x?ahtgzﬂe ﬁé’deﬁﬁry?' iMlaltoRG! BEb&GY1, alkoxy carbonylacyl amino,

polyhalogenate al kyl ; -226 WD 2006/ 060809
PCT/ USROTBPoWE0aminogtrbedpxy, Raitd.s a@éparpét!@ﬂy cgdpalkyleqyl, hydroxy,

mono kiut; Riuf OSkRba, SRyt 43687 hn. TubPeAl dpon inctucine

var i pcﬂ?lSaldg‘enitEtEalf{ﬂL tmhmeng is éqmalitdwe s, 2, sauus.ad, gds @102 11, and if
al kyl , . unsaturated C2- C24 al kenyl or C2-C24 al kynyl,

acyj mis g@teb% atpﬁryﬁémtb%meﬁyhfferent and

aryl oxycaghaayl &y ofcke! ol th{ g aﬁmcizgqt K Bt ?édkfixﬁnsubstltuted
cycl oal koxy, aryl, heteroary aryl al koxy car ony
alkomympambonylacyl antno antnocarbonyl

2 1% 1 DB ORkee e ok . BRSTH! g VDB 6 bt o

FéEMRNDY, @fﬂﬂ)hﬁﬁha@@lﬁﬂﬁll? dco\ﬁ)]fébﬂ'e szilﬁqahﬂ Prd18rug esters thereof:
polyhalogenated al ky ere in is equal 1 or 2,

and if inis equal to n R4 can be the same or

di fferent; and whereinfeach [of E1, E2, E3, E4 and E5
is a substituted or un ' utedESheteroatont 43. The
met hod of C aim41l, wh conpound has the
structure of Fornula g1, phar eutically
acceptable salts and pro dr thereof: (R4)'--
ES M Eq

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group consisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,

aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
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E3 E2 El E4 (Rn H3C wherein the dashed |ines

represent a single or a double bond, wherein Rl is
w@epaneised y sel ected fromthe group consi sti ngPOF/US2005/044091

hydr ogen, a hal ogen, nono- substituted,

pol y-substituted or unsubstituted variants of the

follow ng residues: saturated Cl-C24 al kyl,

unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,

acyl oxy, al kyl oxycar bonyl oxy, aryloxycarbonylox

cycl dkylkyd,, arglylod,oakyselignyl, edrbaxyy cyarmy candahalmateérawyl including

heterqaryl, aryl al koxy carbonyl oXx arbon

o iR By e St RORLPHOT DY 1At PO Hign Ry can be
phenyk sarhy 6l @bkt acyl , hydroxy, alkylthio, ar yI t hi o,

oxysul fonyl, car boxy, cyano, and hal ogenated al kyl

i ncl udi ngvhesein \Reais separriels golagted, fromy e Eoup qogSléfmgaqﬁ g Bydrogen, a
1 t
Saﬁ;hag?ge ; %{gﬁo sﬂ)tsfltﬁmﬁqﬁ(ﬁ& sﬁl% th%'ltesc,l %g&g@é%lgﬁ@{/a \gg ntk B?gle following

f r omebidgesy saupted aNsC 5 tallnd, mfsataratBﬂCE;g)@e;mlkﬂyl baCegenalkynyl, acyl,
nono- substi t yted, poly -subtltu ed or %géltu eﬁl

var i %%ﬂ‘%‘yo?lkﬁfl??@’cf‘@PPﬂ%Xad 0’%’2“? W'2H06) geycloalkenyl, alkoxy,
PCT/ éﬁ%@ﬁé&?dfﬂl@?lhet&%%ﬁu%laﬂég UE&?B&EI] Cll‘k&@ff c@}b}éiﬂflacyl amino,
unsat'ur at ed ken kynyl’, IZI

acy| aripocagbdayl, oaaymaﬁazrb@}slb)@xymtrar ykldﬁy@hﬁrbd;ny}’@w ylacyl, hydroxy,

cycl cl oal ke a r

et oRBHPSY @i parkia ok BB, carBhy el iy i metuaine
am npolyhaadgeﬂa&amagnwhereammﬁartb@yI1ozgy&,, 4n$ ta, g, 8 epznoloor 11, and if
phenyl , cycl oal kyl acKI hydroxy, al kylthio, arylthio,
oxy sl if gregter tham i HBs/Rs eapdisdhe sspy Oﬁérf&‘geﬂa%né‘d al kyl

i ncludin Y, ated ml kyl [ ual

eis gw%&ep Igh ?cgegqug i k% andvagg gﬁ glgﬁﬁmﬁee @lhuﬁéﬁbstltuted
sarrehcﬂeroatbfnf erent; and V\hereln each of E1, E2, E3, E4

Z\zd | mﬁ%%g ba(sgt!‘a In é}l{% Iet% (?tlri imug% 1ﬁm g%@gﬁg ﬁg‘%hg% structure of

F&Iﬁﬁﬂe?tf'[ WGl BhemaEeukiedINHcBeptdbls saBE Qn@i@fdm@%ré theteb ¥

acceptabl e salts and pro-drug esters t hereof: E5

=)
B>
E " Ria
3
E4
"R~/
Formula VI

wherein R; can be separately selected from the group consisting of a mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl, alkylthio, arylthio,

oxysulfonyl, carboxy, thio, sulfoxide, sulfoneboronic acid esters, and halogenated
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(RS)ME3 Y E2 El E4 (R1) R3 n wherein the dashed
lines represent a single or a double bond, wherein Rl
WO 2006061809 at el y sel ected fromthe group consi seCHYSD5/@14091
hydr ogen, a hal ogen, nono- substituted,
pol y-substituted or unsubstituted variants of the
follow ng residues: saturated Cl-C24 al kyl,
unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,
acyl oxy, al kyl oxycar bonyl oxy, aryloxycarbonyloxy
cycl ekkipcludimg polyhhlegenpied adliyk ox 18, equelyie| loal 2k endyif nas gqual to 2, then
hete&pa&yteﬁg. IaII ﬁ&fcarbonyl al koxy carbonyl acyl ,
o) “am nodar aﬁ1nocarboy|oxy, nitro, azido,
phenyl cyhkeal Ky b:ﬁCb’é seldeyedrfay the gadupyddonbistng @mayyhltolgblo a halogen,
oxysulfonyl car boxy, cyano, and hal ogenated al
i ncl GYPAGY S&&ﬂ% Brlyyehgttead a1 wvbstw@? garpanfsof g allmtn@g residues:

1 or sdurafAdc] éa4rhlk}§ ﬁﬂ%&at&%%g&} e gﬁé %%rtz g& %pyl, acyloxy,

same or dlfferent Wwher el n I'S separately se
fr orrallxhbxgcradnq@yb@ms i asyloxbg:ambnjdomdpyrgeaikyla (inklkdimgenfor example,

o BRSBTS SR RE S, o
PCT/ ti2B685/ Qlé(ﬂ@%lrboﬁ §¢}ﬁlj Lh@fﬁno Saﬁﬁﬁtfc@f‘t%ﬂ?flcam%éar%ﬁﬂy, nitro, azido,

unsat ur at ed - C24 al kenyl or -

acy| Bkgnyl, &Vﬂg@lbﬂwémwy, KpIthigy thl}@cax}@t)%%ya»@?rboxy, cyano, thio,
cycl %H&Y*e’ ﬁﬁ’ffj{neo ahh%%x ) e%!ﬂko%%b(g/aﬁg Clbgl%lm )%fdf esters, and

het eroary aryl al koxy car oXy carb onyl a
an1nbMoganmdamarhomymgpaummcganﬁdyu@xy, nitro, a2|do

phenyl, c ylacg Qxy al kylthio I thio,
oxysulfon§ erog &Y ! eé§' H@W& ﬁé?@ﬁbﬁﬁ?@én%P ghalogen, mono-

i ncl Hﬂisﬂﬂltedp Yo¥hahoggrat d uﬁ’éuﬁéﬂmtewﬂ'\%&ﬁh@ P 1S tollowmg residues:
separately selected fromthe group consisting of

hydr eajemated - @ala@gémnsmmds@bgm alkemertl or Co-Coy alkynyl acyl, acyloxy,
1?8: ?/%liufg)?(%lcatgbuotn gug; a (ii%?%{)oéla o%g \é%&élg{ﬁkilr Ofcy'élr(}aemenyl alkoxy,
uns abydkﬁill&ﬁy,(:%r}fﬁ 4e@ldeBNY larylkdxy- €80 KWoky @edohnylacyl, amino,
acyl oxy, aIkonxycarbononxy aryl oxycar bony Y

cycl gg}q,qutrbow,c p@g}qg@rﬁ9y 0X¥| p(lgg,y azido, phenyl, cycloalkylacyl hydroxy,

alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone, sulfonate
esters, thiocyano, boronic acids and esters, and halogenated alkyl including
polyhalogenated alkyl; wherein each of E;, E,, Ez and E; can be a substituted or
unsubstituted heteroatom.

20. The use according to any of Claims 23-28, wherein the compound is:
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cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,
al koxy carbonyl acyl, am no, am nocarbonyl,

wa@pionoemnboyl oxy, nitro, azido, phenyl, cycl oaP&yUszwg$/044091
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and hal ogenated al kyl including
pol yhal ogenat ed al kyl, where mis equal to O, 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, or 11, and if in is greater

t han 1,
wherei n each of E1,
unsubsti t ut ed

or

V, and pharnaceuti cal
esters thereof:

wherein Rl is
consi sting of a hydrogen,
substituted, poly-substis
variants of the follow ng r/esi
kenyl
- 229 WD 2006y 060809 PCT/ US2005/ 044091

al kyl ,
acyl ,

acyl oxy,
al kyl oxycar bonyl oxy,
cycl oal kenyl ,
aryl al koxy carbonyl,

then R5 can be the sane or different;

E2
het ¢

E4

Es E3

separ at Sel eq

and
and E5 is a substituted

4§. The nmet hod of C aim

e gtructure of Formul a

20l e salts and pro-drug

El E4° CH3 wherein the
] a doubl e bond,
ted fromthe group

logen, nono-

unsat urated C2-C24

aryl oxycar
cycl
al koxyRecar

al koxy,

al koxy,

r unsubstituted
ues: saturated Cl-C24
or C2-C24 al kynyl,

bonyl oxy, cycl oal kyl,
aryl, heteroaryl,
bonyl acyl, am no,

am nocar boreypdin Rafs setected Byl b groupicorsasting oif o F, Gh8ngad L.

cycl
OXYS

| kyl,.a
“fon

| t.hio

T T

FdrA@laudi1 6 GandpabibebapenpieeptadlKydlts andd groedilg eSe8 ieadoft O

1l or 2, and if n is equa
sanme or different; [

variants of the foll ow

al kyl ,
acyl ,

aryl oxycar bonyl oxy,

31.

to 2,
RS |
a

wher€i

unsat ur at ed C2-C24 alike
acyl oxy, al kyl oxycapbony
cye

tdues:

then RL can be the
s separately sel ected
hydrogen, a hal ogen,
eoH or unsubstituted
saturated Cl-C24
yl op°C2- C24 al kynyl ,
cykloalkenyl, al koxy,

—O

Cl

1I-16
The use according any of Cl

inflammatory condition.

32.

aims 23-30, wherein the disease is an

The use according to Claim 31, wherein the inflammatory condition is

immune and non-immune inflammation, rheumatoid arthritis, chronic articular rheumatism,

and psoriasis.

33.

The use according to any of Claims 23-32, wherein the disease is

characterized by the inappropriate or inopportune invasions of vessels.
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cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,
al koxy carbonyl acyl, am no, am nocarbonyl,
wa@pionoemnboyl oxy, nitro, azido, phenyl, cycl oaP&yUszwg$/044091
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and hal ogenated al kyl including
pol yhal ogenat ed al kyl, where in is equal to 0, 1, 2,
3, 4, 5, 6, 7, 8 9, 10, or 11, and if in is greater
than 1, then R5 can be the sane or different; and
wher 84.n llrhusefackirding2tp E3im B2, wihateiShe slissassuibgiabetin exinopathy,

bstituted .het
ngpy oS B PHe PO h B TERE St POEEGT OB oRg PR Geal 2t

refctioR nﬁtr@]l@ﬁ‘ﬂéﬂﬁ&%gtabiﬁ ahibbodE ‘é%ﬂ@?%oﬁi@fa&ﬁn af dthefolc]efodd plaques,
esters thereof E3 Ez El E4 n(Rl) ~ Fornmnul a

osppopaKsise L krniag sangindibrapn r isanebly saeqrans t kemangima; geoustic neuroma,

stituted,
n%%?y-su g%#ﬁ b@%ﬂ%&m nsugﬁ?u§%$ed variants of the
f ol | W ngThiesse didegdingSatany af €thifad 2834, @bkl comprising the use of an
unsaturated C2-C24 al kenyl or C2-C24 aIkynyI acyl ,
andicaPERSPic aggitky| oxycar bonyl oxy, aryloxycarbonyloxy,

cycl 9@l kKytne ¢¥GLORKERY Claid 59 XMherein %?eoan%gxgégﬁfc QPQ8%%n alpha-
PCT/ US2005/ 044091 cycl oal koxy, aryl, heteroaryl,

Velheyd-al(BRY). Me'gnmnyhlbltaiykmh}wdcaa bdhydlasnyh pradeinofunctional fragment

am ar bon car | ox enyl .. .. . .
Ofcfﬁ:‘F&g]F%Wa@ ein gf}hls% ?%"’6 S 400 raﬁF%“% BS?%H%l FayRpce, anglostatm, a
f&@ﬁ&%)ﬁagﬁ@ﬂt%f aagﬂoﬁt%h d@idostatin QTRPEBIANA o fBtOSEFEIFS inhibitor, a

and hal ogenated al ky |nclud|ng pol yhal ogenat ed

F@F kgqepton nhibitegpay EEB lthblltorza VEGH reqepiprjishilpicd vaseplar permeability
et K e C
8 P RO o Vi Bl el ST osf O,  pBie CAltor 4, an
inbafepgrefipha, mﬁmﬂeﬁ'ﬂbﬁtgamu‘taedn inpfeyorsindsdibleyiretdindlO, an interleukin 12,
unsubsti%gted variants of the follow ng reS|dues

819t 41 QEPEN-tepmnag]i fagment of pxglagting gyl @olldemidey| kenyl or

C2- 24 al fy\ik acRfhe toa;ﬁﬁfflo@é}ﬁams a4 Ky | \OXFGAHROAKMANY 2 mammal.
aryl oxycar bonyl oxy, c¢ycl oal kyl (including, for

exanP3.e, The use according to any of Claims 23-36, wherein the animal is a human.
39.  The use according to any of Claims 23-36, wherein the animal is a rodent.
40.  The use according to any of Claims 23-36, further comprising the steps of:
identifying a subject that would benefit from administration of an agent that
inhibits angiogensis; and
performing the method on the subject.
41. A method of inhibiting angiogenesis comprising administering to an animal a
compound having the structure of Formula I, and pharmaceutically acceptable salts and pro-

drug esters thereof:

Es

Es
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cycl ohexyl car bi nol ), cycl oal kenyl, al koxy,

cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,
w@bkdoengosear bonyl acyl , am no, am nocarbonyl, PCT/US2005/044091

am nocar boyl oxy, nitro, azido, phenyl,

cycl oal kyl acyl, hydroxy, alkylthio, arylthio,

oxysul fonyl, carboxy, cyano, thio, sulfoxide,

sul fone, sulfonate esters, thiocyano, boronic acids

and esters, and hal ogenated al kyl i ncluding

pol yhal ogenat ed al kyl ; mheFemnﬂém can be selected from

t he group conS|st|n

y . - ti . )
pol y- substheeit dbe 83 Eﬁﬂi‘ﬂﬁsrte?rte Wg‘ggﬁ?go{@ Itbhlgé SWherein Ry 1s

fol | uyhRgy 8aLAMEFrom R oﬁec%g;% bral kyd hal -
unsa?g%atgé C2- C24oglken§Ir %r 82 %gg al yx;mgml Syl oBe, mono

acy| sbytituted) Ipyl}’@?(l?ﬁml’fb@ﬁyl lmsybstlgrt?d ORYiEREB BB niAp oﬁ@iiowmg residues:

L e Bt O L SRRl Y PR oyt sevtony

am nﬁlkyloﬂf@afb@ﬁﬁlbbﬁ nyhryloﬁmaf&ﬁﬂl’obﬁw oxloalkylf r @yclaﬂlkdﬁl alkoxy,
phenyl, cycl oal kyl acyl, hydroxy al kyl t hj o, I thio,
oxy sENclasipKy, eni, bbs‘(fﬁma@@saﬁ‘é’lan@?fb’oCar@‘ﬁﬂﬁ’oﬂkﬁéy ﬁ%ofllﬁlﬁ%yl amino,

sul f&’lﬂl@l‘bgalb&ﬁ/i Eﬁlnot:ﬂjogﬁ%ﬁp;rrltrpo QI'abC gﬁeﬁﬂ,s c?djgalkylacyl, hydroxy,

esters d hdl ogenat e i’'ncl udi
pol yhlkifldgenawhioalokydulfomﬁepaarwayeawbumfalﬁlhal@na@ adind including

E4 ca a ituted ar u bst hete m
TSR DY ANy S5 ARG 0 0e (b G (e thon Ri canbe
Eﬁppgk@@né§rmﬂ%%§ﬂ WO 2006/ 060809 PCT/U82005/044091 H

H R8 wherein R8 is selected fromthe
group conwheseinnRp, g8 selectrd fiom theyr grapel cpusitiog of Hydfagemod halogen,

lg]:)r S{Jnl%ilécr)r-]s%%Eimﬁ%?ﬁglkguﬁﬂﬁutgfm% tlp.ﬁesd J8nes bF %tfb'ﬁ 19% residues:
, phar maceu y accepta
and pdtEra®t (Q-@s tatltyd, usneet ¢-ChsGikenyl or Cr-Cos alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;
wherein Rz is selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cap4 alkyl, unsaturated C,-Cy4 alkenyl or C;-Cys alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein each of Eq, By, E; and E4 is a substituted or unsubstituted heteroatom;

and
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HO NOO HOC 11-16 49. The nethod of any of

Clains 41-48, wherein the animal is suffering froma
wael®easis)? wherei n t he di sease i s an i nfl ammat oPET/US2005/044091

condition. 50. The nmethod of C aim 49, wherein the

inflammatory condition is i mune and non-imMmune

i nflammation, rheumatoid arthritis, chronic articular

rheumati sm and psoriasis. 51. The nethod of C ains

49-50, wherein the disease is characterized by the

inapproermiﬁnahehmﬂ@pdsﬁumamkmMashmﬁmnmﬁmmesmewscaﬁﬁr bladder

The nethod of C aim51, wherein the di sease

di AbBFE PO Gy ot BB PR tamah e gRahoma, multiple myeloms,

reti NORRLAY cAceP N BRRIURdE Ykldﬁ%céﬂn@ér ARRPRE ALhQR, a sarcoma, skin

corneal graft -232 WD 2006/ 060809 PCT/ US2005/ 044091

reJe@mpﬁnmgnmmnotbmuawnﬁﬂbropIaS|a rubeosi s,

capi ary roI §r on . n ther sclerotl

ost e%’)}por 05 t}“% R@@aém 4%111“@ ik breo%%mp%a glg{)tlhgg%&m of Formula
IIhﬁﬂﬁthhﬁH&ButlcaH@h&Eptﬁble@Mfs@ﬁﬁpro -fap Eﬂ%ﬂsbﬁ@éﬁ trachoma

and pyogeni ¢ granul oma. 53. The nethod of any of

Clains 41-52, further conﬁR4 i.ng-fhe use of an anti -

angi ogeni ¢ agent. 54. The nefhpd acchdlng to any of

Clainms 53, wherein the antlba\gloggﬁlc agent is an

al pha-V-beta-3 (ocV(33). integiinlinhibitory antibody,

a cell adhesion proteim; functi dnal fragment of

cell adhesion protein whic ﬁ?ﬁ%ﬁ a cell adhesion

bi ndi ng sequence, angi ost tl% a functional fragnent

of angi ostati n, endostat|0% a 1% brobl ast growt h factor

(FGF) inhj bLto FGE receptor inhibitor E . .

i nhi bi tor%W fleJ\el‘i‘/ d?%&@f‘%grrep B Prshele g MQE@F ¥P% wherein R is

per ”?@Qﬂa{e'l}l YelbR&d Ford VRE )grduﬁ hidakik@ig o aVREdrb@HERL Bhlogen, mono-

i nhibitor,” thronbospondin, a platelet factor 4, an

i nt eﬂfoetutgwd,anop}yssubstﬁuﬁefht@rméubﬂﬁmggdnmna@ﬁ of the following residues:

08 R BB BT A ! B €55 e, oo
and ﬁlﬁﬂbk}%@ﬂ‘bbﬂﬁoxﬁ5 aﬁhﬁydﬁﬁioﬁi?l@xp,f amlonkylCl ay¢tealkenyl, alkoxy,

41-54, wherein the animal is_a
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl alkoxy carbonylacyl, amino,

aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R, can be
the same or different;

wherein Rj3 is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cp4 alkyl, unsaturated C,-Cs4 alkenyl or C,-Cy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;
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56. The nethod of any of Cains 41-55, wherein the
animal is a human. 57. The nethod of any of d ains

W@ 100606080herein the animal is a rodent. 58. TPET/Is10bHeH4091
of any of Cains 41-58, further conprising the steps
of : identifying a subject that would benefit from
adm ni stration of an agent that inhibits angi ogensis;
and perform ng the nmethod on the subject. 59. A nethod
for treating cancer that is sensitive or resistant to
G eevec( r vizreindtypisisspargieladatienied then thy groupaconainiim@bf @ hydrogen, a
conpound havi ng the s e of . For
har floe nearTyPitesh bl Safed SR bl Ty rasg e fllowing
t her fdnedRBatidtedtd -EL, £yl aidatuPatéCEOL ke or Cg@?% Wynyl, acyl
2006 s et sk B e CHOB Mk, or C7 Do Woymyl, oy
| i nescyiayr d¥dnkycarbonyigke awlowcembubylexsb@mdoalkxﬁemlwllfeml alkoxy,
'hf/ dfgjgc?oaﬁm)e(ly% afyg,' %%ttereogg/f n,g%r“y“lat hg;ty%é’gs’%ﬁoﬁﬁéo% | D8 1aBy1, amino,
pol yaminesdrbdril, eamﬁfocmsﬂbﬁy; | hittb e chzMdal iphBiiyd, @fclbdlRylacyl, hydroxy,
follow ng resjdues: saturated Cl-C24 alkﬁ , ] ,
unsaﬂlﬁvlgil%dar@bh@z@xzﬁukf@m cFPOXR - om0, a3y Aglpgengfed| alkyl including
acy| x¥maloRhki¥d QUYC BRI litNal B Y OXUARTANW QXY+ 2 th
cycl g ?ﬁy”% cycl oglkeny , S%ngy l’cycfioafqﬁ?oxyc{%l)é . en Ry can

het ebotieypime ardiffatekoryd car bonyl , alkoxy carbonylacyl

oTircs - SLASERESETY) PR 2% LRy b

oxysg&&@myb, car boxy, cyano, and halogenated al kyl
|nclud|ng polﬁhalo%enated al kyl, where n is equal to
1 or42, ahe methpd ok Ciamail, Wberzm the,epmpernd dias the strapfare of Formula

g,%% e[nnqwuftlga{lﬁrhtc \@%335 Sl arﬁgpml(ﬁu$§4t5§ hefo.fromthe

rou consi st drogen,

nono- substltuted pol y- suq?@4tut € or unsubstltuted
variants of the fol | ow ng \r\jff saturated Cl-C24
al kyl , unsaturated C2-C24 aE eny EC2- C24 al kynyl ,
acyl, acyl oxy, ———f&

Eq

Eq

'
7

)

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group comsisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Ca4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Ry is separately selected from the group consisting of a hydrogen, a

halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
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al kyl oxycar bonyl oxy, aryl oxycar bonyl oxy, cycl oal kyl,

cycl oal kenyl , al koxy, cycloal koxy, aryl, heteroaryl,
wa@eoobabisaxy car bonyl, al koxy carbonyl acyl, am POT/US2005/044091

am nocar bonyl, am nocar boyl oxy, nitro, azido, phenyl,

cycl oal kyl acyl , hydroxy, alkylthio, arylthio,

oxysul fonyl, carboxy, cyano, and hal ogenated al kyl

i ncludi ng pol yhal ogenated al kyl; wherein R3 is

sel ected fromthe group consisting of a hal ogen, nono-

s ubsiekitludse shtuptald yC sOhsillivt, utnegtuatedu@s Ghstlkanyt exdC>-Co4 alkynyl, acyl,

variants of the foll owi ng residues:. satuyrated - C24

21 Kyt e ReEROR B A REH P P esY ol ‘W;%Flﬁ’@l%nyla alkoxy,

acyl gycRadbe%Y aryl,ahi;‘t&lo%}{Cﬁ?ﬁ&%&bo&\fbonyl, alkoxy carbonylacyl, amino,
a

aryl oxycar bonyl'oxy, cycl oalkyl, cycl oal kenyl, al koxy,
cyc| ainkexonyhr ghinopebesiawr yiitro.aryidal bsyyl.c sydesiplacyl, hydroxy,

al ko ar bonyl.acyl , am no alm nocar bony . .
am by oyt B Eorab S, naRel S bopspitsd qlo including
hy dr gatyhalogahaeyd A1RVI0whaiewl 1shiqoal toXy&W, badiflm iscayubloxs )2, then Ry can
cyano, and hal ogenat ed al kyl including

pol ybrihe gapmetctifigertypad wherei n each of E1, E2, E3 and

Ed is a sppsliht éﬁ%ﬁdofoﬁl, %S@Stﬁz;_téhtdeﬁs heLeL @AM o2 Mkubstituted
wherein the cancer 1s I's Teukenia, ovarian cancer,

ur et dteroatnmer , bl adder cancer, prostate cancer,

rect capcer, sto h ncer,. | homa ltiple

ryel S, L33 PG douueiacly BEB0uES Giag ] ricture of Formula
TP 38 hBAtateu®iRR B ccepthbISdalts AT, drkd BAGY teRReer

endocCrine cancer, a sarconm, skin cancer, angi oma, or

brain cancer. 60. The of Claimb59, wherein the

compound has the structure of Formula 11, and

pharmaceutically accep l e sal ts.mnd pro-drug esters

thereof: (R4 .' E5 \\ “E1 Eﬁs "R1n 3
3

E2\
=

E4

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group consisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Ca4 alkyl, unsaturated C,-Cas alkenyl or Cp-Cas alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R, can be
the same or different;

wherein Rj is separately selected from the group consisting of a hydrogen, a

halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
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wherein the dashed lines represent a single or a
doubl e bond, wherein RL is separately selected from
w0 b@egemsap consi sting of a hydrogen, a hal ogenPCTHOSIH05/044091
substituted, poly-substituted or unsubstituted
variants of the follow ng residues: saturated Cl-C24
al kyl, unsaturated C2-C24 al kenyl or C2-C24 al kynyl
acyl, acyl oxy, alkyl oxycarbonyl oxy, ,
aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,
cycl osiduox \sptuaatyd C et dk}dany{daturaegr ICaJ;Oeoxl;ken;arobd]’w(Dm alkynyl, acyl,

alkox carb ac m no,. am_nocar bon

R S et M U R G AC TRV PR
hydr @¥dlealk&yK YAri1hi itercdiy| taﬁilﬂkoﬁxﬁ%flﬁn)éllkoxfj‘aéé?@é%dacyl amino,
cyano, and halogenated al kyl incl udi ng

pol yBainsgerhardd aaliresrrboyinsy, e nitro; sazedw awhetljd Ieyoloalkylagyld hydroxy,

1jf f Perkglﬂ?gu\%hlttn% %x&%ﬁﬁﬂyl?écalgor%g 2?}9&1 nds ?rﬁeg?nrage% %llr%l including

gr oupolybaisgenhicd gliot, a hydrogen a halogen
nono- substituted,  poly-substituted or unsubstituted

variants BPCEHeRs & iRl selester frm thesgpwp senstpting ofp dydrogen, a
al kKyhalops MBQE%Q1H% £819- sﬁ{)ﬁﬁﬁ%& opﬁnsggstﬁ?téd N AT following
acyl, acyloxy, alkyldxycarbonylo

ar yl essidues: sorydtek ;- C@y@ikyiahmtu,ratc@/ €62l Rlgenpll or &1k wlkynyl, acyl,

g?/ﬁlogcsy!l kx%?é%%xg%aﬁ)or}g & oarl%xgm%glg%ggcﬁépgﬁ{db g}rl](}fcl)ailkenyl alkoxy,
am noegadANeKly0Xayyl, Metekdryl 2atydlko3N @RpbaylC ¥ldoRR! &b@KWeyl, amino,
hydr oxy, aIk I thio, arylthio, oxysulfonyl, carboxy

cyan MR bey O@gﬁgﬁcg@ogpm| nitiee | a7éfion g:)henyl cycloalkylacyl, hydroxy,
pol y er ]

St scn P S Ie Yol NGB0y gl BB gl gion ichuding
hal ogehyhamgmateélahgfl ivthatead ,is mliaytos(ut‘lsm 3,ut é,d6 o, 8,9, 10, or 11, and if

unsubstitu riants of t e follo i dues:
satuPh?gg’%iq@ﬁi QFR§$C ?EW%&%HY%Q%@Q | kenyl or

C2- C24 al Kyl ea%Ybf E ]g§5E3VQ4291Q§/E96198a09ubstltuted or unsubstituted
PCT/ US2005/ 044091 acyfoxy al kyl oxycar bonyl oxy,
arbe%@@&Pbbnyloxy, cycl oal kyl, cycl oal kenyl , al koxy,

cycl 2?' ko’ﬁ% om%fh%d olf ﬁalr%réﬂaw% reinthé lcgrlpkguxﬁ h%sa {hbeostl)(lct‘ule of Formula

al koxy car am no, am noc

\aﬁhcﬂlplmmb@)dhﬂa)lw acéHp‘tde: saBg drdichroAlRedsters myﬂébpal kyl acyl,
hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy,
cyano, and hal ogenat ed i ncl udi ng

pol yhal ogenated al kyl ,{wherelin is equal to 1 or 2,
and if inis equal to R, Rifga be the sane or
different; and wherein E2, E3, E4 and E5
IS a substituted or u bstlgut

ser oat om
2~
Eq

E4

I"
II
i)y

wherein the dashed lines represent a single or a double bond, wherein R; is

CHs

separately selected from the group conmsisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:

saturated C1-Cy4 alkyl, unsaturated C,-Ca4 alkenyl or C»-Cy4 alkynyl, acyl, acyloxy,
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61. The nethod of C aim 59, wherein the conpound has

the structure of Formula |I11, and pharmaceutically
waewepom e salts and pro-drug esters thereof : PE/UEDIHBI4091

E2 El E4 In (R~ H3C wherein the dashed |ines

represent a single or a double bond, wherein Rl is

separately selected fromthe group consisting of a

hydr ogen, a hal ogen, nono- substituted,

pol y-substituted or unsubstituted variants of the

f ol | elwlogydagsnglos,: a@HleyEaﬁb@dllcﬁy C2>4zcladllky1l cycloalkenyl alkoxy,

unsat ur ated C2-C24 al kenyl or

acy| &yaRalkoxy i prdx YelF BBy |aasl§}k0>%¥r yﬁrese@séaraﬁfaﬁw W@Onylacyl amino,

cycl Qﬂln%ﬂrboﬂidaﬁﬂ&%wlox ! hﬂ’l’é}”amcﬁ)}’ %h@ﬂlk%Moalﬁ§Méyl hydroxy,

heteroaryl, arylal koxy car jonyl, al koXy carbonyl ac

am na],kylt}am wxylihmbmydulfoayh mtdoaxjoowam(,yandnhalpgenamll @lbyl including

Oy BB aR et SO haf o iniL g > b, can e

incIu@@&geop@&&hﬁkogenated al kyl, where n is equal to
1l or 2, and if nis equal to 2, then R1 can be the

same or dvheieinghy 1s sgprsptely rreRRgtel froge Hierspwn sonsistiag péa hydwgen a
fro g !

e AP RUPGRASLEE bSO Ay B8R ARG e loving
vari aastdﬁesnfsaml'eeecf Gl C@;vulhg umsamraieldaélg Geatlierad ed CRACC3kynyl, acyl,

glcg?/ Iaoy 05(3/38/ pIEY %/%thpé’;zlagwcaé}z l xe n ;l%xg'%yc é‘lk}%l ic(:;//crllg/elll’ienyl alkoxy,

aryl @%Y&ﬁfo@l?n)ékﬁxmeteﬁdé@loﬁlﬁé’l koxyc edboah kamwky @Alllf&?ylécyl amino,
cycloalkoxg aryl, heteroaryl, arylal koxy carbon¥
o am}mocaléﬁyln@y, nﬁ@s@zvsb, 2@1@1@/10@081991 cylacyl, hydroxy,

al koRjpineagr
I:)Ic;il-/r (L){% 21%91(?/ erﬁpgl OXP’Sannﬁ)ﬁt Gaop %l)l( CS? fl %afle*ﬂg%en%%(eﬁ alkyl including
al kybbmhmgeawﬂbmyn,wh@wwé éqiayio, 0, qaalmxlys &YaBp9, 1@nek 11, and if

hal ogenat ed al kyl i ncl udi ng. pol yhal ggenated al kyl
wher 8§ greatsr éaaalb thep Ry cagy bepthe sgipe prrdifferenisandqual to 2,
then R4 caferehecidiCoS AR Ediff GILR d,nM é%i 3 bstituted
each of EI, er%z eE3 OE4{T§nza é4 %ﬁgﬁnt ute T ustbstte
unsubsttiottotred

46. The method of Claim 41, wherein the compound has the structure of Formula

V1, and pharmaceutically acceptable salts and pro-drug esters thereof:

Ro E
3
E>

= R1q
Ra

E4
n(Ry)—/

Formula VI
wherein R; can be separately selected from the group consisting of a mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
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heteroatom 62. The nethod of C aim59, wherein the

conpound has the structure of Formula 1V, and
w@basoeseut i cal |y acceptable salts and pro- dr UBCEESB0S044091

thereof: E5 (RSYmME3 EZE E4 , ' R ~RI1)n 3

wherein the dashed lines represent a single or a

doubl e bond, wherein RL is separately selected from

the group consisting of a hydrogen, a hal ogen, nono-

substituted, poly-substituted or unsubstituted

var i apdallafxy} keylf dlelematydg argslkeiie sarbosylf uH@k?:ﬂT(e@ﬂorlfﬁbéyl, amino,

al kyl , unsaturated C2-C24 al kenyl or C2-C24 nyl , ,

acy?/amngll gglgly WW?‘PWWIOOH?%&W cycloalkylacyl, 8)./1k}¥lthi0 arylthio,

aryl @%%ﬁﬁSMnXArQ&W ‘dﬁbf chaglkkie! ’sul%ﬁéla%hllé efyd e%t%lskgﬁ(cy halogenated

cycl oal koxy, aryl,” heteroaryl, aryl al koxy car onyl,
al koslrylciaelbdimg IpaWthgmmed elkyl. amsmqualrtb@my 2, and if n is equal to 2, then

am ngcar bo azi do, phenyl, cycl oal kyl acyl,
hydr Ca&kéﬁl %?r£ﬁ%?91th|o oxysul fonyl, carboxy,

cyano, an@h&@in@f—‘ dat keRkted | frdn ﬂielg%dﬂ)g:onsmh f of hydrogen a halogen,
pol yhal ogenat ed al kyl , where n is equal

i f nmjogo @%hfarut% poly- StﬂPﬁélﬁltmowﬁHIEﬁélmt@dw@nﬁaﬁwf the fol'lowmg residues:
di ff gy her par gt e £ t

gr ou p c onsi %zﬁ eiug?’%gls%@%?e?ggzn ’62461&11(?%13;? lélg gﬁ ?94 AASHDL 851, acytoxy,
nono alk)albsyqarhmmghbxy,p ahyesuddntlotyed cpdloaling uliatiutinge dfor  example,

varlan of t I si dues; aturate C1-
al kyFyC Qheudeds F [% ﬁ%whffgylma e Gloatiox ]a(%iégﬁﬁ‘gﬂryl arylalkoxy

acyl carb @Y. D% u@ffbb]‘:{}h&)yycéﬁﬁ{i’@%lﬁ%ﬁbonﬁ/l ammocarboyloxy, nitro, azido,
aryl oxycarb ony? cycloal kyl, cycl oal kenyl’, al’koxy,

cycl b%ﬂnb(bfeycb%kmcyl Ihedrexba#lwlthloaalvlthlbk@wyulﬁawb@m;blozcy, cyano, thio,

al ko on VWO 2006/ 0608,

et (RSB S St Seram ool n BB Bogh ey md esers, and
nitrme@ﬁhﬁdam@h@mangpy@h??gamkﬁ@mblbhydroxy .

al kyl thio, arylthio, oxysulfony car boxy, cyano, an

hal ogenat BReT&ini&s cambq ﬁ%?fﬁ@i frp@| (in F O eiPRsiEdE Pk 9 halogen, mono-

substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C»-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone, sulfonate
esters, thiocyano, boronic acids and esters, and halogenated alkyl including
polyhalogenated alkyl; wherein each of E;, E,, E; and E4 can be a substituted or
unsubstituted heteroatom.

47.  The method of any of Claims 41-46, wherein the compound is:
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wherein R5 is separately selected fromthe group
consi sting of a hydrogen, a hal ogen,
wWOorRweenshst i t ut ed, pol y-substituted or unsubstPCTUSO5/044091
variants of the following residues: saturated Cl-C24
al kyl, unsaturated C2-C24 al kenyl or C2-C24 al kynyl,
acyl, acyl oxy, alkyl oxycarbonyl oxy,
aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,
cycl oal koxy, aryl, heteroaryl, arylal koxy carbonyl,
al koxy carbonylacyl i an1nocarbony|
am nocar boyl oxy, nitr¢ do, Hhenyl cycloalkylacyl,
hydroxy, alkylthio, & wx,ﬁulfonyl car boxy,
cyano, and hal ogenat ed tNget udi ng

pol yhal ogenated al kyl, wherg in is ual to 0, 1, 2,
3, 4, 5 6, 7, 8 9, 10, orN if inis greater
than 1, then R5 can be, same or|different; and

wherein each of E1l, E2, E3N E4 landjE5 is a substituted
or unsubstituted hetero ﬂs. The nmet hod of O aim
59, wherein the conpound h the structure of Fornula
V, and pharmaceutically acceptable salts and pro-drug
esters thereof EE 5 E3 (R5)Y\n Ez El E4 CH3 wherein

t he dashed |ines represent single or a doubl e bond,
wherein RL is separately s¢glected fromthe group
consi sting of a hydrogen, aRdal ogen, nono-

substit ut\ehierelndigys Sildogtiftont et gmcliupl.mﬁ&jttﬁigidflﬂl &dCl, Brand L.

variants of t fol |l ow si dues: sat d

al ky#3: uﬁggvaﬁgpéafE%ﬂegﬂ Eﬁ?€W¢ © gmRSyn g?ﬁ?HQWeOfFonmﬂa
126y %md pﬁﬁﬁh&@éﬂbwal@ kb B GRPARAP Qg esters thereof

aryl oxycar bonyl oxy, cycloal kyl, cycloal kenyl, al koxy,
cycl oal koxy, aryl, het I, aryl al koxy carbonyl,

al koxy:. carbonylacyl, d amynocar bonyl ,

am nocar boyl oxy, nitrg phenyl , cycl oal kyl acyl,
hydr oxy, -238 WO 20067860809 ™RET/ US2005/ 044091

al kyl thio, arylthio, Pboxy, cyano, and
hal ogenat ed al kyl i ncl udi ng/ el ogenat ed al kyl
where n is equal to 1 o=X and if{n is equal to 2,

then R1 can be the same or\ dj
H

Cl

II-16
49. The method of any of Claims 41-48, wherein the animal is suffering from a

disease, wherein the disease is an inflammatory condition.

50.  The method of Claim 49, wherein the inflammatory condition is immune and
non-immune inflammation, theumatoid arthritis, chronic articular theumatism, and psoriasis.

51. The method of Claims 49-50, wherein the disease is characterized by the
inappropriate or inopportune invasions of vessels.

52. The method of Claim 51, wherein the disease is diabetic retinopathy,

neovascular glaucoma, retinopathy of prematurity, macular degeneration, corneal graft
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wherein R5 is separately selected fromthe group
consi sting of a hydrogen, a hal ogen,

wWOorRweenshst i t ut ed, pol y-substituted or unsubstPCTUSO5/044091
variants of the following residues: saturated Cl-C24
al kyl , unsaturated C2-C24 al kenyl or C2-Cr74 al kynyl,
acyl, acyl oxy, alkyl oxycarbonyl oxy,
aryl oxycar bonyl oxy, cycl oal kyl, cycl oal kenyl, al koxy,
cycl oal koxy, aryl, heteroaryl, aryl al koxy carbonyl,

réjédiox Yretraleh@D Yibaplekia, IO, capillafyosalifemitiph ,in atherosclerotlc plaques,
an1nocarboy|oxy nitro, a2|do phenyl , cycl oal kyl acyl

Oﬁ‘?‘lﬂ"&@}ﬁe leerya.t et ey t RitRoS! GG BTYANEIQEA LRSRYpLic neuroma,
gntgacﬂ@n gﬁ%cﬂ%’ %Qm\%%‘@‘l{ﬂohﬁd udi ng

a genate reinis equal to 0, 1, 2,
3 453 5, 'Bhe thetidd & aniO)f @rints141-shduithier domprisingrtbatigr of an anti-
than 1, then R5 can be the sane or different; and
agiSFRF PEBlach of E1, E2, E3, E4 and E5 is a substituted

or upsubstid pe@dd a&%kﬁﬁ@%ta@@of Bhimd B8 WiREI theQdnti GheddgBhic agent is

59, wherein the conmpound has the structure of Formula
aN/lal.phaNdquar(ncé{(Béhnmt@am ylhéx;t@epar@bp@ saetl adbgstpnpproteidy @dunctional
AN ﬁ cI 1 tel E2 Ec ntams cgﬂ' cﬁlem%) inding sequence,
ﬁﬁ%’[Pf‘Fﬂl \Aﬁ\é’lﬁ%?rh H—Iﬁ VB Santains, 12 o5 SATREHPE PR E Sod
ahéi@stﬁfrpumrﬁﬂﬁﬁaliﬂagﬂﬁgnﬂlff afgioBBen, e8dRGikihf AIfiB@blast growth factor (FGF)
substituted or unsubstituted variants of the

llfh(ljir %/05 vit RgF recsptpg dnhibitog, 4 MEGFaghibiiorce Y Eé’rli(gﬂceptor 1nh1b1t0r a vascular
y}f"‘%a%fﬁ | %ﬂ'ﬁ‘ll)l ”X'Vﬂf r ?t{ﬁz%h%lk)y Nilro Mbndm, a platelet

oxycar ony OXY, oxycarbony OXY,
fml@ainkmtqrfecgandtlpiaL lee nyterfeanlnkgmyna anynted'atokleng}ucﬂac plotein 10, an

FSHbY LyHPBOR X ST ROCHEB9) S 2GR hardoRide.

cycl 9@' ky'h“ﬁ@%'etho@bi‘éﬂytcﬂ |CQaln‘f§m3115t4hWHereanPfé/:ﬁ‘lﬂnﬁp@)ﬁ'mammal.
car boxy, thio, sulfoxide, sul f oneboroni c aci d esters,

and B&l ogEh%lméﬂﬁOd obBYy of0 15066/ H608bYePdTY APalis AdUmED |
al ky %7 ! nCJFH %n@@lo@ 8% e}/ne(aqf %?%Hgtﬁ%ﬁ%hé%m thle érﬁmgﬂlgglro&egt.
I'S “equa 0 2, thén

or 277 and I'f
58. The method of any of Claims 41-58, further comprising the steps of:

identifying a subject that would benefit from administration of an agent that
inhibits angiogensis; and
performing the method on the subject.
59. A method for treating cancer that is sensitive or resistant to Gleevec®
comprising administering to an animal a compound having the structure of Formula I, and

pharmaceutically acceptable salts and pro-drug esters thereof:
Ra

£ _{Es

E4

Eq
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Rl can be the sanme or different; wherein R2, can be
sel ected fromthe group consisting of hydrogen, a

wh 006960809 nono- substituted, poly-substituted BCT/US2005/044091

unsubstituted variants of the foll ow ng residues:

saturated Cl-C24 al kyl, unsaturated C2-C24 al kenyl or

C2- C24 al kynyl, acyl, acyl oxy, al kyl oxycarbonyl oxy,

aryl oxycar bonyl oxy, cycloal kyl (including, for

exanpl e, cycl ohexyl carbinol), cycloal kenyl, al koxy,

cycl oal koxysreiartyd dashﬁi tin@arepteseramysdmlk oxy dociale thond; [wherein R, is
al koxy carbonyl acyl, ami no, am nocarb

ami n@egﬁa‘@b&y |S%1§(S}ed ofy ghe g&quaoconmﬁ}%y?n hydrogen a halogen, mono-
cycl %onyﬁc%bgrsﬁyﬁﬁlﬁé&"orahllfs\[liﬁtﬂﬁtgd v@flydté RjfOthe following residues:

oxysu boxy, cyano, thio sul f oxi de,
sul f aneated @ fGn atkgl emtangiedt G- 6:@yaélfwyl Qro@nﬁlmcal&myasacyl acyloxy,

and t I t ed kI
pol yﬁ lg’é%ﬁﬁjtog %R Ey‘? O\g/%%@rr I% c il le?ézg%lo%kefny lym 21koxY;

the grRkosPNaiyst héteroddyl,a aﬂ@dll@tﬁ@n carﬂiﬁﬁ@ alkulp tdatieh@deyl, amino,
pol y- substituted or unsubstituted variants of the

f ol | aninagprbemyl,demiiocarbeloiat Bigo CRZIdR4 PAFIA) Cycloalkylacyl hydroxy,

unsat lﬁ1t10e d'fr&ﬁlﬁ %@Lgﬁ%1 gg%o%r J aini&y an)% l’a’lkyl including

acylox ‘a oxycar

cycl @(ﬂﬂ/ﬂ@%genﬂy@hlhﬁl weearygn,is ad;deﬁmy], or L yad dail 1k equa,l tee, ylhen R, can be
het eroaryl, aryl al koxy carbonyl, al koxy carbonyl acyl,
an1n@ﬁsm§ﬁPh honyl , an1nocarboy|oxy, nitro, azido,

phenyl, cygl.el |1§§é’lla@te(mf§)rnpmé gro@ K¥hidMing. ofalyakdghih,Oa halogen,
oxysulfonyl carboxy, cyano, thio, sulfoxide, sulfone,

sul f mopo-substistek BolyishbS@@y@m@r ungilrsiiiesl vaeinels o& g followimg residues:

oot SRRl BRI SR LD O Grcpmiopy g, sty
E4 caﬁylbﬁyoaﬂﬁ)uﬁsiy t U&@H)Xwarbchﬂyﬁi}tb,st icyalbAkylhetogeloalkenyl, alkoxy,

65. The nethod of any of Cains 59-64, wherein the
conpexsHalkoxy, ar}i4belmazéoe¥>é%b<8@9 opesyliselkoBy oapaylacyl amino,

CH ghigloci}lbgn}ﬁ), aljﬁhnggarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein R3 is selected from the group consisting of a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cys alkyl, unsaturated C»-Ca4 alkenyl or C»-Ca4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy ‘carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, mnitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl,

wherein each of E1, E,, Es and E4 is a substituted or unsubstituted heteroatom;
and

wherein the cancer is is leukemia, ovarian cancer, uretal cancer, bladder

cancer, prostate cancer, rectal cancer, stomach cancer, lymphoma, multiple myeloma,
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wherein R8 is selected fromthe group consisting of H,
F, d, Br and |I. 66. The nmethod of C aim65, wherein

wao b@eoanspound has the structure of Formula | 1PABUSHN044091
pharmaceutically acceptable salts and pro-drug esters
thereof HHOH HO NOO HCO 11-16 67. The
nmet hod of any of C ains 59-66, wherein the cancer is
chronic nyel oid | eukem a, Phil adel phi a
chronosone- positive acute |ynphobl astic | eukaen a, and
acut ganchdaeit Qaflcek et ediheer, @fineyl RencoBRtNAELrife @mYerOh sarcoma, skin
Cl ains 59-66, further conprising the use G eevec(r)
69. W@emw@@a@rbmca@ﬁﬂo aims 59-66, wherein the

an| i's
0 010 B FRRRLr i Sy BE0n 10 B pr ol
IIoﬁncB;marrﬁﬁce(ﬁleullmccﬁﬁtaﬁﬁ,saMhmdQerdtdg&s‘arsi thakofi s a
rodent. -241 WD 2006/ 060809 PCT/ US2005/ 044091 72. A

nmet hod of treating cancer @’@ Li"F*hg adm nistering to
an animal a conpound having"t fe structure of Fornul a

VI, and pharnmaceutical ly aceeptjabl g¢Zsalts and pro-
drug esters thereof: REZ E3/ EZ 4 Rg E4 n(Rl)~
1
E4
(k) ™

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group consisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-C,4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, * aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Rj3 is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein Ry is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following

residues: saturated C;-Cys alkyl, unsaturated C,-Cy4 alkenyl or Cp-Cy4 alkynyl, acyl,
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Formula VI wherein Rl can be separately selected from
the group consisting of a nobno- substituted,
w@oiogenshst i t ut ed or unsubstituted variants of P€TES2005/044091

foll owi ng residues: saturated Cl-C24 al kyl,

unsaturated C2-C24 al kenyl or C2-C24 al kynyl, acyl,

acyl oxy, al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy,
cycl oal kyl, cycl oal kenyl, al koxy, cycl oal koxy, aryl,
heteroaryl, aryl al koxy carbonyl, al koxy carbonyl acyl,

am myloxammﬁm@rcbmnyrylpx;ammmaarbmwmow pycpdmélryjrl gycloalkenyl, alkoxy,

cycl oal kyl acyl o, | t hi |, .
oo bR lpaoR. ok o he et i THAPsH b e Mt Salphylacyl amino,
and hahegenale damﬁ‘llolféﬁm}l’l&@ Uﬂir@ 9 aﬂ@b,y Iﬂﬁér@ﬂle Gﬁll(ﬁ‘likylacyl hydroxy,

alkyl. nis equal to if nis equal
t herelkyithic aaylbgo.t héyssbqul,o ¢a1b|¢>¢yf Sy ; an@hhal@enatﬁé alltyénncludmg
be seI e [ the roy ti ng a
hal o% ﬁo enar’%%(f) @G‘gsﬁ ?r qulgls[b ﬁsurbis fu?ci egs egrgglntb 27 then R4 can
unsd&ﬁhb%ﬁﬁ@@xﬂﬂ&tﬂmhﬁjof the fol |l ow ng residues
saturated Cl1-C24 al ktyE unsatur ated _C2- C24 al kenyl

2]

or
C2- C24 al Yhesin cagh\af) Encka diey Bs aidihs &?c%bﬁ%ﬁ?fio%yunsubmmted
aryh&%ﬁgg&gonyloxy, cycloalkyl (i ncluding, for
exa cycl ohexyl carbinol), cycl oal kenyl, al koxy,
cycl @al kokhe, methgd of Glire 15@aw§r¢r¢m alnwmohpqmgi hagcthe bigwopiire of Formula

e Rt Ry 2t ellS ?rbda% B Meteor:

cycl oal kyl acyl hydroxy, 5y|thj@ arylthio,

oxysul fonyl , carboxy, cya 5 it o, sul foxi de,

sul fone, sulfonate esters, thipcyangEs boronic acids

and esters, and hal ogenat ¢t~al i ncl udi ng

pol yhal ogenat ed al kyl ;g, rein|R3 |can be selected from

the group consisting of a yen.r, NMONO- substituted,

pol y-substituted or unsubstjftuted variants of the

foll owi ng residues: -242 H©06/ 060809

PCT/ US2005/ 044091 satura&@ Cl- C24 al kyl, unsaturated

C2- C24 al kepsth RS dsBeE2iftetickibbint a sapYd or @%h&%%ond wherein R, is

al kyl oxycar bonyl oxy, aryl oxycarbonyl oxy cl oa

cycl wattehy belecigd dsoyn thfb;gtqu@acromﬁfyng af A hygr@geear @aﬁ@lpgen mono-

ar yI s%lbkt? ?519 Ggétimt?élii kqx ns‘ﬁ@stu%g%’ lv%ﬁé(ﬁts .03"&19 Qqg]ﬂlow ng residues:
y 0, azido, p eny )

an1nocar arbo

cycl xalrkted @530, alk)ytj ruhxa/tmateal CBEMD};; hilleenylabry C3-0bs0alkynyl, acyl, acyloxy,
oxysul fonyl, carboxy, cyano, thio, sulfoxide, sulfone

sul f%hél%yca@gle%w: tﬁw@éy%ﬁ@nylsay,onpxcl%ksas gmoalkenyl alkoxy,
est g }%Poa%g h )9 @1{0@1@1 ah&Ya'lkok?%d%ﬁér{w alkmg carbonylac 1, amino,
a ky ;

pol yhal ogenat e wherel n each
E4 caminbearbonglybahinpoarbaylory, nitgubsitpt pheul, heyoéqa(ﬂaﬂ@m hydroxy,

alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including

polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Ry is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,

-236-



73. The nethod of Caim 72, wherein the cancer is a
multiple nyeloma. 74. The nethod of Caim 72, wherein

W0 b@ooenseer is a prostate cancer. 75. The netPorUs$005/044091
Claim 72, wherein the cancer is an ovarian cancer.
76. The nethod of Claim 72, wherein the cancer is a
pancreatic cancer. 77. The nmethod of Caim 72, further
conprising the use of a chenotherapeutic agent. 78.
The nmethod of any of Clains 72-77, wherein the
chenatdigicapenytl] andgeatboykxy,Adition ramim plBaxloraybloaikglacyl, hydroxy,
5- Fl ugrouracil, Cytosine ara%ﬁn03|de

Oyl 6B?¥H§16héﬁ‘i“8@ O?‘B(?‘Bfoé‘kﬂla CaqEY PERO, e@{ 3 Oﬁgnaﬁegxelﬂwl including

TOXOE)%[}@MO&@EQQ%[IS&( aftfeore iSRGl L1 or Wnﬁh@hqy equal to 2, then Ry can
Vi nblasti ne, Bl eomyjcin, Etoposide, |fosfam de,

N‘tomﬁdﬁmwﬁbomﬁﬁﬁwamumdne Vi ncrei stine, Vinorel bine,
Carboplat| Teni nomyc Car mi
Aninopterl Crepn &t h&g f2 %1ﬁ§%§ s TS subs gﬁﬁapﬁrunmmmnuwd

Nb|pm@kﬁﬁmn{anDXIfen or onaprlstone 79. The net hod
of Caim72, wherein the cancer is a drug resi st ant

cancé?. 8Bhe metogerfKJeinnio, cihsiesn the compest s tirestaeiyge of Formula
1 PR EARGR) g0 RpBoRUGUMR prRan Gl RTINS OTR, O

drug-resi stant cancer di s at |least one of the
follow ng: elevated |levels of the P-glycoprotein

ef fl ux punp, increased |eXpre S|on _gof the
mul tidrug-resistance as —pfotein 1 encoded by
MRP1, reduced drug uptgke, erati gfs of the drug's
target or increasing repalr nduced DNA
damage, alteration of ¢ otijc pathway or the
activation of cytochrone P4 s. 82. The net hod
of Claim72, wherein the ani Iéés a mamal . -243 WO
2006/ 060809 PCT/ US2005/ 0440, The nmethod of Caim
72, wherein the animal is dF man. 84. The net hod of
G ai m 72, whbefrethe dabigsdalfriesatpréssntoa siagendr.a ddible Hdmd, wherein R, is
nmet hod of Caim72, further conpr|5|n%?the st eps of :
i dentERARIAY sslesish] Bom the a8row GPEFiTBRCS £ lfyfhc%?n a halogen, mono-
adm @hﬁs‘tﬁu%éd )ﬁgu‘tﬁﬂnﬁ{ﬂt bIC %ﬁﬁl%‘étltu%ge%an%ngf e ff(ﬁfomlﬁ‘@ residues:
t he net hod e subject. -
saturated C1—C24 alkyl, unsaturated C2 C24 alkenyl or C,-Csys alkynyl, acyl, acyloxy,

alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R; can be
the same or different;

wherein Rj; is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Ca4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Ca4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
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aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl;

wherein Rs is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-Cy4 alkyl, unsaturated C,-C,4 alkenyl or C,-Cy4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where m is equal to 0, 1, 2, 3,4, 5,6, 7, 8, 9, 10, or 11, and if
m is greater than 1, then Rs can be the same or different; and

wherein each of Ei, E,, Es, E4 and Es is a substituted or unsubstituted
heteroatom.
63.  The method of Claim 59, wherein the compound has the structure of Formula

V, and pharmaceutically acceptable salts and pro-drug esters thereof:

wherein the dashed lines represent a single or a double bond, wherein R; is
separately selected from the group comsisting of a hydrogen, a halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,

aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
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alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where n is equal to 1 or 2, and if n is equal to 2, then R, can be
the same or different;

wherein R;s is separately selected from the group consisting of a hydrogen, a
halogen, mono-substituted, poly-substituted or unsubstituted variants of the following
residues: saturated C;-C,4 alkyl, unsaturated C,-Co4 alkenyl or C,-Co4 alkynyl, acyl,
acyloxy, alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, and halogenated alkyl including
polyhalogenated alkyl, where m is equal to 0, 1, 2,3,4, 5, 6,7, 8,9, 10, or 11, and if
m is greater than 1, then Rs can be the same or different; and

wherein each of Ei, E;, Es, E4 and Es is a substituted or unsubstituted
heteroatom.
64.  The method of Claim 59, wherein the compound has the structure of Formula

V1, and pharmaceutically acceptable salts and pro-drug esters thereof:

E,
nRy)—/

Formula VI
wherein R; can be separately selected from the group consisting of a mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Cy4 alkyl, unsaturated C,-Co4 alkenyl or C,-C,4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl, alkylthio, arylthio,

oxysulfonyl, carboxy, thio, sulfoxide, sulfoneboronic acid esters, and halogenated
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alkyl including polyhalogenated alkyl. n is equal to 1 or 2, and if n is equal to 2, then
R, can be the same or different;

wherein Ry, can be selected from the group consisting of hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C;-Co4 alkyl, unsaturated C,-Ca4 alkenyl or C;-Cas alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl (including, for example,
cyclohexylcarbinol), cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido,
phenyl, cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio,
sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids and esters, and
halogenated alkyl including polyhalogenated alkyl;

wherein Rj can be selected from the group consisting offa halogen, mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C1-Cy4 alkyl, unsaturated C,-C,4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, hydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone, sulfonate
esters, thiocyano, boronic acids and esters, and halogenated alkyl including
polyhalogenated alkyl; wherein each of E;, E,, E; and E4 can be a substituted or
unsubstituted heteroatom.

65. The method of any of Claims 59-64, wherein the compound is:
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H
OH
H 0
N /
(6]
——0©O
H
Rg

wherein Rg is selected from the group consisting of H, F, ClI, Brand L

66.  The method of Claim 65, wherein the compound has the structure of Formula

II-16, and pharmaceutically acceptable salts and pro-drug esters thereof

H
OH
H 0]
N\
(0]
—O0
H
Cl

II-16

67.  The method of any of Claims 59-66, wherein the cancer is chronic myeloid
leukemia, Philadelphia chromosome-positive acute lymphoblastic leukaemia, and acute
myeloid leukaemia.

68.  The method of any of Claims 59-66, further comprising the use Gleevec®.

69.  The method of any of Claims 59-66, wherein the animal is a mammal.

70. The method of any of Claims 59-66, wherein the animal is a human.

71. The method of any of Claims 59-66, wherein the animal is a rodent.
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72. A method of treating cancer comprising administering to an animal a
compound having the structure of Formula VI, and pharmaceutically acceptable salts and pro-

drug esters thereof:

Ej

Eq
nRi)—/

Formula VI

wherein R; can be separately selected from the group consisting of a mono-
substituted, poly-substituted or unsubstituted variants of the following residues:
saturated Ci-Cy4 alkyl, unsaturated C,-Cy4 alkenyl or C,-Cy4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, émino,
aminocarbonyl, aminocarboyloxy, phenyl, cycloalkylacyl, alkylthio, arylthio,
oxysulfonyl, carboxy, thio, sulfoxide, sulfoneboronic acid esters, and halogenated
alkyl including polyhalogenated alkyl. n is equal to 1 or 2, and if n is equal to 2, then
R; can be the same or different; .

wherein Ry, can be selected from the group consisting of hydrogen, a halogen,
mono-substituted, poly-substituted or unsubstituted variants of the following residues:
saturated C,-Cy4 alkyl, unsaturated C»-Cy4 alkenyl or Cp-Cyp4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl (including, for example,
cyclohexylcarbinol), cycloalkenyl, alkoxy, cycloalkoxy, aryl, heteroaryl, arylalkoxy
carbonyl, alkoxy carbonylacyl, amino, aminocarbonyl, aminocarboyloxy, nitro, azido,
phenyl, cycloalkylacyl, hydroxy, alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio,
sulfoxide, sulfone, sulfonate esters, thiocyano, boronic acids and esters, and
halogenated alkyl including polyhalogenated élkyl;

wherein Rz can be selected from the group consisting of a halogen, mono-

substituted, poly-substituted or unsubstituted variants of the following residues:
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saturated C;-Cas alkyl, unsaturated C>-Cy4 alkenyl or Cr-Caq4 alkynyl, acyl, acyloxy,
alkyloxycarbonyloxy, aryloxycarbonyloxy, cycloalkyl, cycloalkenyl, alkoxy,
cycloalkoxy, aryl, heteroaryl, arylalkoxy carbonyl, alkoxy carbonylacyl, amino,
aminocarbonyl, aminocarboyloxy, nitro, azido, phenyl, cycloalkylacyl, bydroxy,
alkylthio, arylthio, oxysulfonyl, carboxy, cyano, thio, sulfoxide, sulfone, sulfonate
esters, thiocyano, boronic acids and esters, and halogenated alkyl including
polyhalogenated alkyl; wherein each of Ei, E;, E3 and E4 can be a substituted or

unsubstituted heteroatom.

73. The method of Claim 72, wherein the cancer is a multiple myeloma.
74. The method of Claim 72, wherein the cancer is a prostate cancer.
75. The method of Claim 72, wherein the cancer is an ovarian cancer.
76. The method of Claim 72, wherein the cancer is a pancreatic cancer.

77. The method of Claim 72, further comprising the use of a chemotherapeutic
agent.

78.  The method of any of Claims 72-77, wherein the chemotherapeutic agent is
Adriamycin, Doxorubicin,  5-Fluorouracil, = Cytosine  arabinoside  (“Ara-C”),
Cyclophosphamide, Thiotepa, Busulfan, Cytoxin, Taxol, Toxotere, Methotrexate, Cisplatin,
Melphalan, Vinblastine, Bleomycin, Etoposide, Ifosfamide, Mitomycin C, Mitoxantrone,
Vincreistine, Vinorelbine, Carboplatin, Teniposide, Daunomycin, Carminomycin,

Aminopterin, Dactinomycin, Mitomycins, Esperamicins, Melphalan, tamoxifen or

onapristone..
79. The method of Claim 72, wherein the cancer is a drug resistant cancer.
80. The method of Claim 79, wherein the drug resistant cancer is a sarcoma, a

multiple myeloma, or a leukemia.

81. The method of Claim 80, wherein the drug-resistant cancer displays at least
one of the following: elevated levels of the P-glycoprotein efflux pump, increased expression
of the multidrug-resistance associated protein 1 encoded by MRPI, reduced drug uptake,
alteration of the drug’s target or increasing repair of drug-induced DNA damage, alteration of
the apoptotic pathway or the activation of cytochrome P450 enzymes.

82. The method of Claim 72, wherein the animal is a mammal.
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83. The method of Claim 72, wherein the animal is a human.
84. The method of Claim 72, wherein the animal is a rodent.
85.  The method of Claim 72, further comprising the steps of:
identifying a subject that would benefit from administration of an anticancer
agent; and

performing the method on the subject.
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