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WD 2005/ 117894 PCT/ US2005/ 019591 LEPTOWCI N COMPOUNDS
TECHNI CAL FI ELD OF THE I NVENTI ON Thi s invention
WO edoatiemot 0 | ept onyci n conpounds and net hods fBCT/IEA00FYI9591
and using them 5 BACKGROUND OF THE | NVENTI ON
Leptonycin B ("LMB") is an anti-tunor, anti-m crobi al
nat ural product o[_Eg;r-p@\l/lW;]Nl@@mi@ngUs)m St ept onyces
spp., as reported I n Hokanson et al., US 4,771,070
(1988) and Nettleton et al., US 4,792,522 (1988). 3 2
0 4 LeptomcTEOBNIGALOFRELD OFEHEANMENDONT O OH 10
LMB is the archetype of a natural product famly
r ef Fhiséuventionselatketd lepoorypisi qompfoanis gnd whtpdrios maitétg and
a 2, 3-dehydro-8-val erol actone ring at one end of
US”P% Bl ecul e (Cl-C5) and an extended carbon chai n
havi ng a 6E, 8Z and a 12E, 14E di ene system |ocated off
C5. A nitronet IBACKGROWNBCOBMEHEMBVENTIQN has been
f ound to be inactive, whereas biotinylated LMB has

been int ® (HEMBCY is 48 anSW@@6s hhfignitivbial Tnb]tﬁral product ongmally
ehy ro 15 S-val erol actone structure

ISOI@F\%}(W@’M@%K@% astrepgried ipklpkagsop) ez P&esUS ffgg 8 070234%38) and
Ne&ﬂg&{n A7, 9%5”3325%9 I}lb%g)omst hyl val erol actone O

Cfn 16\ 24w 0OH1I W
2005/ 13.7894 PCT/ USZOOS/ 019591

Leptomycin B

LMB is the archetype of a natural product family referred to as the leptomycin
family, characterized by a 2,3-dehydro-d-valerolactone ring at one end of the molecule
(C1-Cs) and an extended carbon chain having a 6E,8Z and a 12E,14E diene system
located off Cs. A nitromethyl valerolactone LMB analog has been found to be inactive,
whereas biotinylated LMB has been found to be active, suggesting that the 2,3-dehydro-
8-valerolactone structure is a crucial pharmacophore. Kudo et al., Exp. Cell Res. 1998,

242, 540-547.

Nitromethyl
valerolactone
leptomycin B
analog




SHN 01, ~~-NHO K6~ O HN O Biotinylated |eptonycin
B O 1166 24 N O OH H O her nenbers of the |eptonycin
wo awsiy7spsicl ude | ept omycin A, ratjadone, angui PCT/US2005/019591
nonycins A-D, callystatin A kazusanycin A (also known
as CL-1957B), kazusanycin B (also known as CL-1957E)

| eptol statin, and | eptof prgni ns A-D. Ehe fornul ae of
t he hep fam ly rrerrbe;%}@,st structnrally simlar to
TR0 6]Re D Ra 16 24 OH

| ept gydin B are showdN

5 ptonycin A: Rér—NHCI—BRb: = H_ .
Angui nprmycin A- Ra = CGH3 Rb = AnguiB'Ot'” latid
B: C A of

CH2 : | SV B Ra = OB Rb =
CH3 ed as a result

of screening for antim Oroldhl activity, current
interest in LMB resides primarily in its potential as
an anti-tunor agent. See, e.g., _Komyama et al., J. .
Ant@hpionpmbers 98 ghe lggomyyin far@gy apdudeAFRiEEEingd, Tatjgsone, angul-
/ ( L ; i
e T
(alspRases aoCLt 19578 1éptolgttie, andtlepthnramheAdD alhe émelu]acldiBhe

acts_as an inhibitor of the_nuclear )
other family members most structurally sPrmlar to lleptomycm B are shown:

Leptomycin A: R® = CH, R® = CHj R°=H
Anguinomycin A: R®= CH; R°=H R°=H
Anguinomycin B: R®=CH,CH; R°=H R°=H
Kasuzamycin A: R®=CH,CH; R"=CHj R°= OH
Kasuzamycin B: R*= CH, R° = CH, R°= OH

Although originally identified as a result of screening for antimicrobial activity,
current interest in LMB resides primarily in its potential as an anti-tumor agent. See, e.g.,
Komiyama et al., J. Antibiotics 1985, 38 (3), 427-429; Wang et al., US 2003/0162740 Al
(2003). At the cellular level, LMB acts by arresting cells at the end of the G1 and G2
phases of the cell cycle. At the molecular level, LMB acts as an inhibitor of the nuclear
export receptor CRM1, which binds to and affects the nuclear translocation of “cargo
proteins” such as P53, P73, STAT1, (i)ADARI, Rev, actin, and Ber-abl. Nishi et al., J.
Biol. Chem. 1994, 269 (9), 6320-6324; Fukuda et al., Nature 1997, 390, 308-311; Kudo ez

al., cited supra.

However, LMB exhibits remarkable cytotoxicity towards mammalian cells
(Hamamoto et al., J. Antibiotics 1983, 36 (6), 639-645), tempering its attractiveness as an

anti-cancer agent. Thus, a phase 1 trial of LMB was halted in 1994 due to extreme
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export receptor CRML, which binds to and affects the

nucl ear translocation of "cargo proteins" such as
wea®5/1PB%4 STATL1, (i)ADARL, Rev, actin, and BcPEHDB2005/019591

Nishi et al., J. Biol. Chem 1994, 269 (9),

6320- 6324; Fukuda et al., Nature 1997, 390, 308-311;

toxtHy OIneJn effrt to 1@dntt1@}dm‘é>k@151@nu§ﬂg heweneer agehB thxtxbittisLMB-like
refmar kabl e cytotoxicity towards nanmalian cells

acu(vmham dﬁsetom, LMB waasubisete foa bipggmyersign g@gening with a
Neht RY;
nurg) elrio E,g%[ n?)@%% ﬂ?_hl @hf@fl'ﬁ %g{sbeel ?ﬂ?e?lﬁlgﬁ‘\?esaﬁere 1solated (Kuhnt et
al., lz@éliE'nﬂrc]}B Mc;djbepl t19982<64 (537;97]21 M)Zm}ﬁydmxﬂ@ptomycm B, 4,11-
/ US2005/ 019591 toxicity. In an ﬁﬁa{tort t& |ldtent Rﬁd
dlhmpéylsp@mygmr% Zasrdihydeniertpmyeia . and [epomBygip f glutaminanide.
LMB-1i ke activity but are |less toxic, LMB was
si#tted to a bi oconversion screening with a nunber
Hacteria and fungi, fromwhich g _nuper of
dgrivatives were isolated (Kuhnt et Tal., Appljgdmycins
A% ron M crobiol. 1998, 64 ( 734-720): glutaminamide
di ydr oxyI ept onyci n B,
; ‘ comH B
gI ut ami nami de. O NH2 Leptonycin B 6 O
glutam namde 16 \ 24 CO02H O OH Thi s approach
suffers fromseveral drawbacks. The structural
di vepsial ‘%)ii!rolaéh §uffers P60l @BlvBAJKed ThaStraal d1tvh31ty in the
types of functional groups introduced were limted g
progiress pbiginel oves poat tharbipesritfhegiional gronpy ipBadrcEd Ws Bmlte and

e JBRUB P B R OGRS B RLG R Rl emane
derb@KpRYNE Strmﬁrala@&dlty reldtionslepL f[he fiombéihef cehfponhds obtained in
expended was small (four c npounds nf régr& a screeni Na i

retlil’ﬁ\f@ll e g0y expedad W&F sgl (fo4E PURPYHNAS F9™F ¢ FgFnng mvolving a
tota? %%bf%&cte :{f%n@ e Qfléfﬁﬁr?sgo@‘hé’ bk Gsve86:LyiRids ket B¥en low. Thus,
§, "an alternative approach to obtai hi ng | eptonycin
an ﬁl@dﬁmm’ed@pfcﬂch tes@btainingiepiomycicaompoundsgfontse as an anti-cancer

desi r abl BRI EF SUMVARY OF THE I NVENTION 15 In a
agenf Sesiy %ct, this invention provi des a conpound
having a structure according to fornmula l

BRIEF SUMMARY OF THE INVENTION

In a first aspect, this invention provides a compound having a structure according

to formula I

R O OH RO

and the pharmaceutically acceptable esters, salts, solvates, hydrates and prodrug forms
thereof,
wherein

mis0,1,2,3,4,0r5;

RCis H, C;-Cs alkyl, C,-Cs alkenyl, or C,-Cs alkynyl;



10

15

20

25

30

RI3O RARITORL RI2\ \ \ \ N(CHmR2 R11 0 OHR

and the pharmaceutically acceptable esters, salts,
waolsat®e4 hydrates and prodrug fornms ther eof PCR0S2005/019591

wherein mis 0, 1, 2, 3, 4, or 5, Ris H Cl1-C5 al kyl,

C2 55§%bagiﬁi or C2-C5 al kynyl; 3 WO 2005/117894

ntl ﬂCb all§y1,| PEPSIREBNTL dyCHCs &k

al ky%é E?@l’ %5 (ghd 5ny|gl%nR2 |Zs 5I—| Z\IS?/I
cyc asllliydtryl ayﬁealbylo@yctbxocyﬁm weigty, OR3 R4 RS , ~ o
, or -NR6 rein 5 RBis H CI-C5 alkyl, C2-C5
al kenylzéﬂg -C5 a%_llfynryl pr o q@ t hat R3 is not H
when mii o R4 1s HOCL CBOIaI\k/%/ ‘R€2-C5 al kenyl
C2- G5 al kynyl, aryl, cycl oal kyl , or a heterocycllc
noi ety; Rheregn H, Cl1-C5 aIkyI C2- C5 al kenyl , -

I k I, 3.
a yny &@ gh(g?ﬁ‘g%@ﬁy; (Ff qaq]ﬁé%&) 0|'1]E~[t e(uéla‘i]{@})l %1(5‘?1&1@& that R is
i e e

;or
whi ch th@{/l isHe C1-€o ahrhIGe- %gaglawlégnn%i%&?l% Iéfgsfﬁwgogﬁjyl ora

5 6, or %gﬁ@@iﬂ%fe%gen cont ai ni ng heterocycl ic

ring structur S CH3 or CH2OH, R11 is H or
OH, R12 RS iCH3C,-CsAENR;C,0Ts AOkrOH)(GH3; alapayl pargl, of clRdByl, a

and R14 is H or CH3 and the ot '
heterocyclic mo}ety, or eé)d)(%)l!_&soa{lliy% and

RS is H, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, cycloalkyl or a

fluorescent moiety; or R’ and RS and the nitrogen to which they are
commonly bonded combine to form a 4, 5, 6, or 7 membered
nitrogen-containing heterocyclic ring structure;

R" is CH; or CH,OH;

RY is H or OH;

R'? is CH;, CH,CHs; or CH(OH)CHs; and

one of R and R is H or CHj; and the other is H or OH.

In a second embodiment, there is provided a method of inhibiting the proliferation
of a target cell, comprising contacting the target cell with an effective amount of a com-
pound of this invention. The target cell can be a cancer cell, especially a human breast
cancer, lung cancer, ovarian cancer, prostate cancer, or leukemia cell. Also, the target cell
can be a human papilloma virus (FIPV)-associated cervical cancer cell or a bladder cancer

cell.

In a third embodiment, there is provided a‘method of treating a hyperproliferative
disease, comprising administering to a patient suffering from such hyperproliferative
disease a therapeutically effective amount of a compound of this invention. The hyper-
proliferative disease so treated may be cancer, especially breast cancer, lung cancer,
ovarian cancer, prostate cancer, or leukemia. Also, the hyperproliferative disease can be
HPV-associated cervical cancer or bladder cancer. The patient preferably is a mammal,

especially a human.
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In a second enbodi nent, there is provided a nethod of

inhibiting the proliferation 20 of a target cell
w@ompnispng contacting the target cell w th anPCT/US2005/019591

effective amount of a com pound of this invention.

The target cell can be a cancer cell, especially a

humaa fyuedBmbodBR&R] theteU Grovaiedelic uRUHR campoand ef 1',1118 invention
prostate cancer, or |eukema cell. A so, the tar

forgles prepasaiiobel AMEGiGARCHART Ieasing ANYPEPIHBILYE 415638 a‘t’@&h can

v S 583005 et bleolnd LG a0 shpkl: ogicl

leukém@nt Ahg, thehyper paobé PPVatdsvaated cewasbeancengrhlsddegcancer.
adm nistering to a patient suffering from such

hyper pr.ol i f tiv di sease. a.th eut . c

o P BT caotime rbire SORpOIRa “an g i) e ebon pgpriing
a cOMPEEnd RtRiks '1ﬁxféhﬁbh‘é§dgﬁ§;&@,c]§§nt.30 treated may be cancer,

especi ally breast cancer ung cancer, ovarlan

cancer, prostate cancer, or |eukem a. Al so
hypér psiath ¢rabogiimpet, Hieseia peovidad actiod Hﬁ%@%& Fh&teéaort of a

oS8l SOPERL oLl P IR TR B o

said QODAvith 48 34hi Bldry dnzab bﬁzﬂ.&ﬁﬁﬁounﬂ mtc@:)rﬂmlgrtb khieimventiorent ,
there is provided the use of a conpound of this

invention for the pre aration di. c t
tredt My hlﬁ%té}dbtp teds P{Ré“cqu%gg od \Rﬁrgﬂ r@é:ﬁaddsgcancer
cmglﬁc g adBRRESEH dov E@ﬁ‘t%hff@ﬁ ﬁ{)m 6151'&9:1 eateeh the@é’;ﬂﬁh@dl‘ly

prostate cancer, eu em a. Al so,
effecﬂheamotuahofdeptblﬁhjcms&om at ed cervi cal cancer or
bl adder cancer. 5 In a fifth enbodi ment, there is

provi ded a i 4 1 ng a
Compound oPk T bEI B o a0 af TG VAN TEN,
i Xt h enbodi nent, there is provided a nethod of
lkiﬂﬂﬁﬁﬁtlng t he export of a protein fromthe nucl eus
of a cell via a CRML-nedi ated process, conprising
C ont‘AQtyl’ Nghearisaintbtidhhllydubbtitatedisohight bldﬁl‘ﬂnc&md whhindfydacarbon
ngound according to this _invention. In a sevent
aVIR® He, SPeeidied NPEIDRT \rREhon aép%mﬁésd%gesw pofgon (e.g., as
N ¢ ) n [ I R
i ﬁ%‘f@?i o g S SR TR Eh OB By L RRHAE R an
alk§f g@ap huengfount t®f ch@pn GWISI in tie: loDEsEAt D DESCRVPWHEN the
OF THE | NVENTI ON Deflnltl ns 15 "Al n .
P 4TI MBS PinoG TRl PG 0k CEPHSABS TLfng ipeest chain
poﬂ%ﬂr ocarbon noiety having the specified nunber of
carbon atons in its longest chain portion (e.g., as
in"C3 alkyl," "Cl1-C5 alkyl,” or " to C5 alkyl," the
|atféﬂ«mybIpﬁmagegph@ﬁéWﬁﬁh@ﬂmbdamwghtmﬂﬂwﬂmﬁdghmnhY¢00mb0n

moiety having at least one carbon-carbon double bond and the specified number of

carbon atoms in its longest chain portion (e.g., as in “Cs alkenyl,” “C,-Cs alkenyl,” or “Cy
to Cs alkenyl,” the latter two phrases referring to an alkenyl group having from 2 to 5
carbon atoms in the longest chain portion) or, where the number of carbon atoms is not

specified, from 2 to 4 carbon atoms in the longest chain portion.

“Alkynyl” means an optionally substituted straight or branched chain hydrocarbon
moiety having at least one carbon-carbon triple bond and the specified number of carbon

atoms in its longest chain portion (e.g., as in “Cj alkenyl,” “C»-Cs alkynyl,” or “Cs to Cs
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al kyl group having from1 to 5 carbon atons in the

| ongest chain portion) or, where the nunber of carbon
w@t@sa 17884 not specified, from1l to 4 carbon atPOBEUSI005/019591

the |l ongest chain 20 portion. "Al kenyl" neans an

optionally substituted straight or branched chain
allkipy ol opa 1 en tworphreses rbfestinygoan alleagt gmnp ha‘eingtﬁmnc&ltdoﬁ) narbon

doubl e bond and the specified nunb carbon ato

atoms ipthe lopgrsbe i PR Lo hets ttl%n@m er cpﬂ)o.n s 13 not spemfled
froﬁi%%‘ezrﬂcarbon Qﬁm@n 8leBRYHst chaPf Por%n. to G al kenyl," the

rases referrlng o an all cenyl group
haV|ngfrom2t0525 carbon atons in the | ongest
chai“‘Arydnteannin eptionale substihedaraipetic ofoneachenfusedpigydlis, or

fusleg ﬁ@]é/g?&%dﬁo%ﬁg%pploa ete:.%y%llczgx{onblg \Zﬁﬁg 'Ig% 'Zg p%l on g qms in the
rin§ potdnk It £&h 88 f)l@éng'h tnaplith I, pREHIST 16ty INp IHLSIQK @;/ﬁnhnyl

noi ety having at [east one carbon-carbon triple bond

mvairaaolv @xw@d; 15@?@@0}?@»%1@?01&51‘ tadasoHL. ieatbiEolyh iy thienyl,

oxa t%frkh in 1lgogxtol p%)?le%lelpgra&g@ ;b(%ﬂﬂ%l@g?&)?@@%ﬂinyl tetrazinyl,

trla'%ﬁlyl Uﬁaﬂﬂﬁ/ BérﬁSﬂﬂazoﬁ}lN}Hﬁybxazolyheaehﬂdthlenylt sninphd s@snolinyl-N-
referrin (ﬁto an al kyn roufo having from?2 to
t

oxidlgr igegtiin Ddh@enﬁnll‘liﬁéoi/}’érhj@é‘? u@ﬂeﬁhﬁoraaw 1 %l)rna@m?mélpgnyl
r
e e e R g e e i
bemmdinazayl, bphicomiapyryn gubstzpytaregl, ardobmyl, conipoowyyl, naomdohnyl,
fused_ bicyc 5 fused p cyc) i c. .hydrocarbon or
na}p{ghg}%wlcp}gtkalalgﬂppwlﬂ@mia@g %IOX“LAat:hBBEX'at ons in the
ring portion(s), such as phenyl, naphthyl, pyrrolyl,

i nd@bry/éloalﬂiyf FEQY hn o?ﬁéxf’aﬂ?'shﬂéﬁtuted 'sﬁiu@ﬁé@blylhnsaturated non-aro-
oxazo i soxazol yl, thiazol t hi adazol

|,
matls%’hlncalzxﬂrwarbdmmqg systtem, @rafera lycs»@atﬂtinalzg)ﬂ ¥0 ; LB B iamqi Aye 7 car-

N- 0XO: r.a RV, [N | )
vop S QY gy BES AT Yo POV it or B 3T carbocy
clib8AZ OKR&ApI¥ly cﬁﬁﬂﬂ@ﬂ HInF @yétemﬂﬁicﬁﬁlblcly&lbf)m@yl ﬁ?&lbbltytbll- Blyclo-

10 oxi de, isoquinolin benzi m dazol benzof uryl,
pewitil: ebelalaxyL coelahentyly PYCI‘?}P%ﬂoWCﬂﬂdeCY %p(ﬁ loogspylnynd adamantyl.

i ndazol yl, benzi sot hi azol yl, benZ|soxazonI

ben Z‘%?ﬂ?l@gf*’yﬂman% Gh'a ﬁ(rz}@h%het su{B?tIﬂEf% ﬁa}%& moiety, with the open

benz yrany pyrazo
(urissetedd naleyde, at tiecilky ahdietyl for emappﬁb hty in bbrmyl phenethyl, N-

Ry B S GRS e o '

saturated or unsaturated, non-aro- 15 matic cyclic

hyd F‘P&é&&%leﬁ ! ‘mlete%@tcﬁm opﬂ@‘t&w@hdv 1884Hs Ah Q)‘pﬂgnaﬂllyt Dbstituted,
rings and t'o carf- bons per ring which may

fulimsatwretedfousmtumlteﬁ aomamwommmatwmays@ﬁeéor@a@we which is

car.boc clic ri vyl R
a4 tﬂf Igal)éb%rﬁ@ FIBJBP%}E@!F #ﬁ%ﬁ%ﬁyﬁeﬁ% 3! J’ g or&b t{;gl‘i e el
triG)Ek Qﬁig&yé,tem CYWEicBhephtibast 6XEhQO©hM inCGy (Iida@ﬂm%)darbon atom-
cycl ododec¥I and adamantyl .
containing ring eteroaryl” means a heterocycle in which the ring system is aryl. Each
ring of the heterocyclic group containing a heteroatom may have 1, 2 or 3 heteroatoms
selected from N, O and S, where the N and S optionally may be oxidized and the N
optionally may be quarternized. Exemplary monocyclic heterocyclic ring systems

include pyrrolidinyl, pyrrolyl, biotinyl, indolyl, pyrazolyl, oxetanyl, pyrazolinyl,

imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl,
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"Aryl al kyl" means an al kyl noi etysubstituted wth an
aryl noiety, with the open 20 (unsatisfied) val ence
wartoosherssd kyl noiety, for exanple as in benzyl PCT/US2005/019591
phenet hyl, N i m dazoyl et hyl, N- nor phol i noet hyl ,
et hyl pyridinyl, and the |ike. "Heterocycle",
thizaBB1, BRIAGMESINE thlailihdﬂif@tlﬁft&‘éﬂ&&p isoffe@Avsidayl, (fpltyil (Ialm}iyylroful yl,

substituted,  fully sSaturated or unsaturat ed, ar%{m 2
thicoyl, owadinzsies pxpemqhngl BipSTaEYL 0P XOPIREHIARY ] ST IHDF! 1“%1

oy AS RIS oy THRBRE i

pyrBafylapyriaashyl Opeidagihgl, catabpiiopyahyl, mhydmﬁnwmh
atom containing ring Het er oar yl

tetrplestdsptbiapyraay} spl PclﬁOIﬁJh%hwlnf&lOé%P]é?Hf}ﬁ tﬁmomf@g@p{l sulfoxide,
th1orrh&%ﬁgﬁn 1?&1@%6?% ikde &HQ&Pah‘ilﬁfbt ?'1[H1&Q)t§ieﬁ1ﬁt @ibsa@dypm

eteroatorrs sel ected from N, O
1sot$1azmh¢m§1 thietahy/lathdir-8yh pétraanbd, It;aazmyl el ohareliyk @@d g}q:dlke

PrelRICATD T EBR SR PERHE Dy ASIEYs Fer Ry by Ry pdrimidinyl
pylp(isﬁ r@rhﬁlﬁ}’ md%ﬁloﬂhﬂzol}@' d%takdﬂyi isol BRIy thiadgazod adxebiazolyl,

pyrazolinyl, “imdazolyl, imdazolinyl,
thidny, cfamnly] ditmylinyloiequnglinyl.pipezeginyi and pipesdR¥z ol i nyl |
[ soxazol yI 6 WD 2005/ 117894 PCT/ US2005/ 019591

AR R m%gdw o BN 1SRRG Moo

“suP¥tiedzR ibubsBiupRlriod Fptlonaldy ptﬂfsﬁﬂltem?lphrasmg, such group may have
2- oxopi perazi nyl, 2-oxopi peridinyl

on@mylfermqiq:mpﬁ@qﬂ,y splegied pehstifients, H@gﬁpﬁypme to five in number, more

er.i |
pleg%;gl'i)l oge & 40 F%L in i aeglIE§SI und%ﬁ&gﬁg%rsgg%/f rtlé@ﬁl}t/f%ﬂd%bﬁﬁhﬁlon

pattehd eyt s@IdatedrbyroalB wf prdindre kkidihiy cﬂteoetrhtoqulglﬁ yompounds that are
sul f one, norphol i nyl hol t hi onor pho

chemucalbwa@e angd H’ia@)ﬁ%’r‘iﬂﬁpﬁ‘l‘? pehy fesh%‘ﬁuﬁs IOHRGR #é %’8” as

the {xﬁ@ U 85 F’ réql I#)ﬁlh %ﬁaﬁ@l@s%fl suitfh10 ¥@Wituents include alkyl alkenyl,

I azo tanyl, thiiranyl, tetrazolyl,
alktyﬁylaznynyiam anfiodroinethokytriflasrdmeteyl | iykeoxy, skeryw cydgalkyloxy,

hetggcgélg%ﬁlaﬁﬁgﬂ%nﬁgﬁw Cl)XL}I’?gWF @ﬁcy{%yp%%ql eln?alﬁl Ia%momum
araﬁlﬁ?l Ha78) ¥dterob{X18ARYYEycl AX@ASNNb, hdt&0¥ PAGiNino, dlalkylammo

di azol yl,” oxadi azolyl,” | o t hi enyl , furac?/
alkgooyladninoy thio.i adkydihin @ycplgglkyltlpp{}gqthgwﬂ/qt 1oa%1 0, nitro, cyano,

coBoREe P B e S P BT

a11<§[k%ﬁ@§§l‘ st Remifio, agRixyomal thy like/ds idditioa dS thoke gecifigd herein.
roup may have® one or nore i ndependent |
Pr@eltabb't, e %lbttﬁtlﬂtt@éfﬁf@ll(}’braélﬁf‘élb’b BN aby Yk IBOLPP?Feger from one to three

f —
in SR ng SO ErsPor R R o b ERpldin RS opbhaIoN
az&ﬁﬁﬁﬁr?ﬁ¥6ﬁﬁ Mﬂogmhﬁgleﬁmbyamnﬁ>amyhmﬂnm&mﬂcmﬂkywnunm
the ‘art” to provide conmpou re
Prefeabite Ui g bR HAE G5 SIS 2 T5yPreSE R LR aF rom
on @o fhli] e @y W{ﬂ :%ria egéﬁ&nﬁﬁ thedsq a8k ARyt 511(&%11 &ilkynyl,
Sui e f kyl

es o stituents include al
hydfdk@ﬁ]l‘,kb/l haloalkyl, hydroxyl, halo, alkoxyl, cyano, aminoalkyl, alkylaminoalkyl,

dialkylaminoalkyl, amino, alkylamino, and dialkylamino.

Unless particular stereoisomers are specifically indicated (e.g., by a bolded or

dashed bond at a relevant stereocenter in a structural formula, by depiction of a double
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al kynyl, aryl, halo, trifluoronethoxy,

trifluoronethyl, hydroxy, alkoxy, cycl oal kyl oxy,
whedsnomsyc| ooxy, al kanoyl, al kanoyl oxy, am no, PCT/US2005/019591

al kyl am no quarternary amoni um 20 aral kyl am no,

het er ocycl oal kyl, cycl oal kyl am no, heterocycl oam no,
boud ad hayiregiE o £ coafigantiyn ard stoicturdliformalhkyd tiyhiso stereochemistry-

oal kyl t hi o, h erocy clothio rei.do

iR potchity sy i opgiginet i RO eischas S ES
inv@hko, B beRGon&oYth84s0REl as Blxtrbs thefedn YUnle‘Eﬁlbtfh@fbﬁgé Pdated,

aryloxy and the like, in addition to those specified
indyeiflag] gnantjopasre igstsreomners, mmtnwh@ﬂmw) affchgorabpiRgtions and
m%ﬂule%qp%g?fa%% aegééﬂ%aégg; ?fe% Enelg ? lgr%orprhrlg gryséﬂhne
forbhspwt solviatds Ay alsd\bﬂmm@bﬂbd Wﬂlun e s@@ﬁtdf @hi8 Ydvention.

hydr oxyl, hal o, al koxyl, cyano am no, alkylanino and

dlalkglanlno Prefer% , the substituent(s)

ar y| Pharpargticelly acogpg kebier 0@9@5% RIFr thip bé@mévgewewvo (for

t I

o<l 2%%‘1?%%%@2?0 o ey g s per
se hivagIskopdlar thyitat ok the, paealk oompdnimix Yujtalgly @ster g@aphimaludy) without

il o RaRrirameyPas gy et b pagpoxyic acias.

paditfla89 A BQNBIC SalRERIS ROEIbAIERi ¥nd NI S3E adis, 3n whith dch alkyl
bol ded or dashed bond at a rel evant stereocenter in a

or glikenyd mpietly preferablyahasing reierpithemi sohcasbomatgmg b lidustrati vigesters
005/ 117894 PCT/ US2005/ 01

incfRAPGRHGY Fetoh PRORVRACE IR o ) Sygifited and

mh@kﬁ&ﬁ@ﬁ&ﬁﬁ]Stry desi gnati ng nonencl ature), al
stereoisoners are included within the scope of the

i nventi on, ur e coginounds as well as m xture
ther%]%ﬁfmaﬁﬁﬂt’éé #iosRieRiesalts Hasama st of thmth%&eaqpounds that are

pre@%%@%l%fa%’vefgf Ig')%g iERE ot ba?eﬁoﬁ'ég)tepﬁﬁg on tﬁ?ﬂﬁ{léulalaﬁ%stltuents

i nations m xt ures
fovad carthaseepbunys tib&en,be@hﬁam Whee ntdoatpouRd bymtwinp hirelatively acidic
alline

cr. r.ms ol yates _are al so enco ssed
fu‘\ﬂlglilﬂthﬁy ethase pgdEon palt 3) oh e by £ontacpRg fieeenlial ffsvgmo; such
corﬁ SERtGR 8 sﬁ%‘éﬁ‘:ﬁt aﬂ@@rﬁ%f ?HE cfé§1tr&f batsQ 3é1th|3ﬁ' HE9 bi/ ﬁleassd1ﬁble inert

vo (for exanple In human body) to produce
solpmteﬁxanqﬂmmxannaceatl%]ytawmhé@basoradﬁlzm@n pelts 1nsb1de sodlum

1 t hat f th t
poSuntssateidin i Bopist o b0 RS R RS B simlap st

WHeR Qs®niRiuhd e6hthing MrHIBAVIRBAN fudslidnalidt 68 RERAIGItion salt can be
al i phatic carboxylic acids particul arly al kanoi c,

obtainke iy p@nta@tytg ba mmtmi ifermapicsugh kempeinsisavifita sigficient amount of

thevc\ﬂm% c?c? e1tﬁe %33}, o 1H a gplg%gg Inery s&&e}é&ﬁx@%@é é%ggﬁ%saceu%cally

acdeﬁl@b]é@.elcf man&tmlts atidtRse dofi fRl PoRtiSGgakib hyidaliRes ,
acrylates citrates, succinates, and ethyl succinates.

hydggcl %Mﬁ@mm@amruyc SEPEBCaPBOyAregsm-GaEkaNic, HRPIDEORE,
moh&’?ycﬁ&éénﬁﬁos%ﬂgﬁ&lﬁﬁg}ﬁirggb‘ﬁbh@slbﬁonc, sulfuric, monohy-drogen-sulfuric,

hydriodic, or phosphorous acids and the like, as well as the salts derived from relatively
nontoxic organic acids like acetic, ascorbic, propionic, isobutyric, maleic, malonic, lactic,
malic, glutamic, benzoic, succinic, suberic, fumaric, mandelic, phthalic, benzenesulfonic,
p-tolylsulfonic, citric, tartaric, methanesulfonic, lactobionic, and the like. Also included

are salts of amino acids such as arginate and the like, and salts of organic acids like
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prepared with relatively nontoxic acids or bases,

dependi ng on the particul ar substituents found on the
wa@orsoursgs descri bed herein. When a conpound cPRPCIT/EB2V85/619591

relatively acidic functionality, a base addition salt

can be obtained by contacting the neutral form of such

lu&ﬁﬂﬁgwgal%thﬂorﬁ: &dids drell RO like& 'WREHE abmipbendlesitaiesbitadesic and
either neat or in a suitable inert 20 sol vent

acidiz Amstiesaliies fhex eaace ronvertad ininceitist aBrse 9588 @Cidpdditiogsalt.
salts include sodium potassium calcium anmonium
o | ofirugh BF LR hinds of thi
T s Dt BPORES MR R DB B 1R cofolinds of this
invémftﬁlt iSmokR brddyugsaame acgedermdl firctiom] slati vatvas obdie coppaindsdhat are
contacting .the f.orm of

b ut ral h oun

reagh T G B VO DB Feo e CORBPIs eioc? B RGP oh b feament

of tﬁ% gfe@erﬂ isvintiaR! B teRBrhdRiMente” EXRERR8paS the treatment of the
rmaceut 1 cal'ly 25 acceptable acid addition salts

variaus disdeletshdeseritabelr ivie thefoompoimdsngaiticellndisalosed qewith 2 compound

‘ﬁ%d rochl gé :51%: . gﬁ%ﬁéﬁ%ﬂsg%sﬁ(% &élgﬁ’%‘i’c Gon¥@AS WS specified compound in

vzwzmm%ﬁﬁgﬁﬁ%(ﬁ Fﬁf&‘ﬁbjeﬁb inQeby dfeﬁﬁ)f npbeeRifiohilgrocedures for the
ul furic, nonoh g %gen sul furic, hydriodic, or
SW

selmmos phdproperatien g letpvediug derivajiyeqarel degariherefos gkqmmple, in
fr om kel
WY BAGHEL ELALLEbpR0L s 60, 3, B0 ki o

MeARbdD iC%emfsﬁ@t 2l E@ 01?151156[1 686Q(Auhc&mmc Prdse ﬁﬁ@ﬂ)cthe disclosure of
succi nic, suberic, umari c, _mandel.i ¢, .pht hal.i

whishriy exemarateshhesein by refsrsncguProskies, ingljsqg gieTs fhgf pgplyze in vivo
(for?%%a?? NIE 13‘1%15 ?ﬁ'lhgn %@f)tt? Bgdg&%% a ggﬁ %ﬁrgiﬁ%fl thlggn\ge‘rﬁgﬁlg g& aé salt
thefsodl Stieabld dseer g&lsuj)ssmmd;a ofithoniglamitaticas thdse HerceedgTaND
2005/ 117894 PCT 005/ 019591 l.ycur ni or . .
phagERERE G MR BT BB FONe it dPErca e ey bRl allenoic,
cyc@@fﬁ%o{&sang%ﬁl&ngﬁ%iccac?dﬁd1n WhicHescH Apatdranadhitheity fréRYably has
can converted Into either a base or an acid
no athté thian mxs:atlion aTdfms prlsfeatttvel asieenintlode bWCEII@l dellimjtediorformates,
its sco rodrugs of the conpounds. of
sk PO o RS E Chr R GURBPAT PRy goginetes
derivatives of the conpounds that are 5 readily

converdrhfhuBedlly effe¢Ave Atburithencasdithiaf @8owe P atthd.cofipeand or
in the nethods of treatnent of the present invention,

phftrh@CQUélCnh agauirhaf dicés thegpiolomigpl Orémdé%@%@%snoaée inadisppfstem,
| ‘&Rﬂp@&@&t
amgﬁ%gf 1?111 atl 61% %81%%&%3/ aqg%%fégglg gefé%%}n de{ﬂq
othBPElileias, pﬂﬁtﬁ irx@Hidbs/ altbvéatl opag dhe mptwns ohtmmhseesd o dmmrder
the specified conmpound in vivo after adm nistration
belﬂﬁt@a@@ibj ect in need thereof. Conventional procedures
for the 10 selection and preparation of suitable
pro Y 188, Riff “BERFCI ARG of 05 tSHFBP!sBeh tge includes
Vérﬁ@#%,gzhg Erﬁ“rﬁé{ng P#odrﬁgs %ndﬁBﬁoprecursors |§
the\ddidnoirhs ofttle ranfhe Practice of Medici nal Chem stry,
2nd Ed., pp. 561-586 (Acadenic Press 2003), the
C disclasurg of! &QiCh I's incorporated herein by
Q _ - gs include esters that hydrolyze in
Vi vo
Referring back to formula I, in a preferred embodiment RYis H, R!%is CHs, R%is

H, R?is CHs, RBis CHs;, and R%is H, while Rl, Rz, and m retain the meanings assigned
in the BRIEF SUMMARY OF THE INVENTION section above.
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(for exanple in the human body) to produce a conpound

of this invention or a salt 15 thereof. Suitable ester
w@e@aps7sphcl ude, without limtation, those derP@BUSINHMISI

pharmaceutically acceptabl e aliphatic carboxylic

acids, particularly al kanoic, alkenoic, cycloalkan0|c

andhahﬂfcamqu@feﬁe@emblsdlmlem mhiscm Ié&tshcm R/ isci, R ksa@ﬁb or

moj ety .preferabl,y has han slﬁwcarbon at o

CHo HasRr a@Hvén%%t a$ &b VVHEP BdeRba{ld B} 1513 the Mgy aﬁ%gned in the
BRIBETRIRIAR 248 SHEINVIIPPICIabRn oBHL T 2t s,
acry ates, citrates, succlnates, and ethyl sucm nat es.

"Therapeutically effective anmount” means t b
anoﬂnnyetamoa]ct preferedrepdodinort R pdnHrRéce@ﬁz@éi RagériitI R™is CH;

or LR At G 5 9 g R BR Booeci

the R ATE MA!RM OFVE{E N VENTION mxfsﬂiov@pct or or
other clinician, which includes alleviation of the

synmptons of the disease or disorder being treat d. 25 1,
Whe e amespapigBy prslestast eebodiment pf thy inpentiog, B [yl oFS €Hs R

@2 .1 0% "~ UGB 14 f
, RO RGBS S OB coutqtforlifle BAL Bitpding ting o
strlhctuﬂemcaorﬂfr@fts forachlelb @l Réand R nemlh-lthel:ﬂléhnlrgs @k3gnddlif the

is H Rl2is CH3, R13 is CH3, and R14 is H while R1,
BRAGE SARMAR $1QF Ew\f%m%@%@g.aeﬂ‘é@ 30 in the

BRI EF SUNNARY OF THE | NVENTI ON secti on above. 9 WO

CH2CHS3, |sH andR14|sH while R1, R2, and m
retain the R .F S NNARY CF
THE | NVENTI O sebtlon apové. ; |erF§%§fe5red
enbodi nen O \

5 or CH2CH3, RI3 is CH3 ande,_|s H, V\,hllﬂe Rl, R2,
and mretain the nmeanings assigned in the BRI EF
SUMVARY OF THE | NVENTI ON section above. In an

eSDth%éR?@&Eét@rb&ﬁdw@ﬁ@@@l [’etfel%lytlhe invention, Ris
H R1O is CH3, R1 is |SCH2CH3 R13 i s CHS3,

and R14 is H, correspondln a conpound having a
structure according to e%%g) Ha, (RL, R2 and m

retain the nmeani ngs assigne /in the 10 BRI EF SUMVARY
OF THE | NVENTI ON section above.) O (la) O10 RL
where nis 2, 3, or 4.

In a preferred embodiment, R? is other than H.

Exemplary R® fluorescent moieties include

Synthons for the attachment of these and other fluorescent moieties to LMB are available
from Molecular Probes, Eugene, Oregon, USA. Fluoresecent probe bearing LMB

compounds, aside from unexpectedly having cytotoxic activity, can be used as

10



2 ~(CHmRN OOCHH Were R2is a heterocyclic
noiety, it preferably is O ~-< (CH2)n O O where n
WO 200211894 or 4. 15 In a preferred enbodi nent, R3I/US2005/019591
other than H Exenplary R6 fluorescent noieties
include S Nand OFOFF . NHNOFHB -N ON
bioRYkOTS sh@yidd@e alcchahire Bt a@fontalnESﬁrza:BHulat figtribution of LMB
fluorescent noieties to LMB are valla L
conpppwslsl Blowerelh iscerifyaprodinpRig IR, Pl@@}i@b ]tFSlfa %rgg]@b%ﬁumscem
rgbe bearing LMB 20 conpounds, aside from
nexpect edly having cytotoxic activity, can be used as
10 WO 2005/ 117894 PCT/ US2005/ 019591 bi omar kers for
st udiyisngtivdexamgrésasti ompofindsciccadingtd fomuuladedre given in Table 1.
di stribution of LMB conpounds. However, in certain
enbodi nents, R6 preferably is other than a fl uorescent
noiety. Illustrative exanpl es of conpounds accordi ng
to fornula la are given in Table 1. 5 11 WO
2005/ 117894 PCT/ US2005/ 019591 Table 1 Conpounds R1
Conmpound AAN(CI HmR2 H

11



1N H 2ss"~No\/OHH H3I~N 4N H 5NHH
6N~-N~-0 HO 7 NN HS$NN H~Os''s,N'-"~-"0O 9 H I

waeoost107s941 N O O H 12 WO 2005/ 117894 PCT/US2005/019591
PCT/ US2005/ 019591 Tabl e 1 Conmpounds (conti nued) R1
Compound ./~NI" (CHmR2 H SOH 12 O N

Table 1 — Compounds

R1
|
Compound & \N/(CH)m'R2
H
1 _\JJJ\N/
H
~ H

O
3 @

N
|
4
AN X
H
A\
N
; 2 L
H H
o N__O
6 ' G
H
O
|
7 :’JJ\N/\/N\
H
_;JJJ\N/V\N/\
8 H K/O

10 ,JJJ\H/\H/O\
0
11 ;‘\N/\)\Oj
H

12



H 13 NYOO 14 0 15 N, -

17H-/N SAN N 18 H |
WQ@QR00EB17894 SAI N N | |

'"NOO HNN 19 HOFBN F S
OFHH/ N/ 21 A N'-~PCHUB20G5/019591

INH2Z HH 16 NN~ HH

Conpounds of this invention can. be used for treating
di seases such as, but not

I|mtedto

yperprolifterati

ead and neck wh

ol SR

z—r

Q%Bdfancers of the

QO S5 T 0o =

avity, oropharynx, Iarynx

PCT/ US2005/ 019591 i ncl ude tunors oﬂﬂthe head, neck,
asalCaaydind, pdranasal S|nusesélnagnﬂga@ynx ora
hypop@iarynx, salivary

[ il il
granas,—atta—pat

12

13

14

15

16

17

18

19

20

21

gangtiones;

cancer bHUf

afo L

Compounds of this invention can be used for treating diseases such as, but not

limited to, hyperproliferative diseases, including: cancers of the head and neck which

13
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the liver and biliary tree, particularly
hepat ocel | ul ar carcinoma; intestinal cancers,
w@arositcisbar |y col orectal cancer; treat ovari anPCEHOSEN3/019591
small cell and non-small cell lung 5 cancer; breast
cancer sarcomas, such as fibrosarcoma, malignant
incfudB haHSrs i Fid RaM | @R, nas€IsavyR patanadid bidosassocapleoym, oral

| ei omysosarconm, neurofi brosarcoma, ost(gosarag_%ira < of
cavstyn@f@phary@arlerdnﬁ, hylpPpfess e SHHYATMEIANE, gRE PHASHISIPI|S, Fcers ©

arc 0 a
T e
partiyuitpit H@lorectay gphep| t&stm\(amhm lcﬂhdey, mp’radilmll ahdinbih-smialcell lung

caqcygg?%%anﬁn%ﬁcgnggfq%gﬁl %T%mﬁ%ng 2, mﬂ{@?ﬁltét ﬁs%{P'ésehlétéﬁ’ﬁytoma

I
emké}gggq{égﬁo% B&EE&OIEa lélﬁﬁﬁfﬁégﬁonﬁng?ugg@gémg?}ﬁ? h(ﬁfebbzﬁcoma
swﬂﬁkm&ﬁsmamdqmsacomaamdpbspkn@ﬁ%pd@S@ﬁmmedﬁﬁ@h@mﬁOﬁﬂﬁﬁﬁnﬁﬂ
ner:‘ggliplcjslé/fs@hgs gﬁu{}%ﬂ ﬁg:l%ﬁm gzi,nc fyéﬁé}icﬁ?ag%u?thgsg%g%% gﬂﬁphoma
lyny%{@ﬁagﬁﬁcﬁmqyﬁlph%ﬁ | foﬁfébiaﬁiymﬁﬂﬂw hﬁ@b@ﬁdtés&clateﬂ aghproed

nmet hod” and use of conpositions described 15
tisdued ghphona, |mqmtlcc¢aﬂ éyraplpmaw& linsiaealarge ¢edl lyipphoma, Burkitt’s

onse h|b|t a
SRR B R Mg b
met YR land RECYRIdIpRitidhs ﬂé&bﬁb&fﬂherﬁﬁtvﬁﬂtr@@ilﬁn aaadliction in the size or
i nhibition of tunor ang;ogene3|s The neggod of
numpexzafithgcansereuggswub aad o grpiuciion imanpripkf symagpras (Where
t.he i . e d
ap ﬁ%f ﬁg}éﬁﬂo(f@él%ﬂlyaga%gééec}:&ﬁh %H’{(‘)H affl u @@cr)ri; {/bYlE%Hsirtief%g g%secélbe

he@fh RECHSaEYa peElScﬁlegﬂcalﬂ)i televaierespames suckaas: p@hilAgon of cancer cell
prostate cancer, human _papillonma virus

DRl SEHETET SH GO e CRFRAY U REpyion of further

N Rech di
e REARCHALLYABIR i 8008418 s Mo e
comptisacidennizenpy toehpeuticallyreffeetipy wnpimscarn drvestve eqmlynation

be treated b unds f this invention
to { FPRIEHty 1;19 wethed éﬁf%qt@sfeleﬁa & RopeESBY oErReCiill thgancg gan be
prédtdte P:Q‘fcef i (iaf ‘i{)af)ﬂlonﬁtv'h‘ﬁ@ iR VY assbtiatddTervicH] kamsentiakygmia
enolytic anema, graft rejection, 25 inflanmtory

(especiblilyp phmma,mjzn]blldd@léiemmﬁJW) candddeddeneages ease,
demyel i nati ng neuropathies der mat onyositis,
' nf | rrmat o goéégrs I];Rﬂt %%glraéfézl g(?c([) B’}? bé’iﬁﬂﬁq{gg&fg%lﬁ&%ion can also

be %é%tl'bbl%onﬂﬂﬁﬂdis drahiy @ﬁvenﬁbﬂi dhugrasive asamplss of qmehﬂh;loglwe include
garis, primary gl onmerul onephritis, Qria
bus e ot i tad ke GiteHEt aHEbRdgRalorLBiraRlgar gtomia, graft rejection,
clerjti i
@%?Irtrla tor Iﬁ%utis | rﬁa?@ﬁ{o@geﬁ%ﬁﬁ?ﬁ?&d%‘%& gﬁbéebrg ﬁn?ﬁhﬁat ng
ne@@pamids} diéi)natdiﬁ}’dsﬁdomﬂainmht&gémwe( disease (ulcera‘uve colitis and
periodontitis), pol sease

yoystlc Kl dneX‘Ay 1 h¥c§) cs1 sitis,
Crhabeisease) cpHi %%@W%MOH%TQ{}% RIREY QO?YQS i HEORIC Sinu
peﬁlpiﬂgls %an@[})tr §r tg*fbn(lérﬁﬁﬁé’ﬁlﬁ‘itw ﬁé’oh%ﬂs tsh?glcéffahl@ééﬁﬁl@ $enosis or

itis nodosa, allergic angiitis
re@ecbsr mhmﬁt[srrmlmdmne( Sneng- (&ch@matq]p@ elggagtitis. irritant dermatitis,

allg]gé% r?l{aitlgg)_lﬁgr%éongal %i}/sggsre zneE pe Ghtt t1s|331|)c}1§/é/§s{1¥ kidney disease,

and type I diabetes. Other examples include vasculitis (e.g., Giant cell arteritis (temporal

arteritis, Takayasu’s arteritis), polyarteritis nodosa, allergic angiitis and granulomatosis

(Churg-Strauss disease), polyangitis overlap syndrome, hypersensitivity vasculitis

14
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WD 2005/ 117894 PCT/ US2005/ 019591 (Henoch- Schonl ei n
pur pura), serum sickness, drug-induced vasculitis,
WO pdosatiseus vasculitis, neoplastic vasculiti SPCT/US2005/019591
vasculitis associated with connective tissue
di sorders, vasculitis associated with congenital

(H&ﬁfchfﬂcﬁaﬁ»lbﬁ?pu@éurhﬁ @erﬁﬂf@él@ﬁﬁn trupyistesed V‘d&gﬁmermﬁeotmus
granul omat osi s, Kawasaki's di sease, vasculitis of

t he
vassahitis, aroplastigoascudiisr wapulinsastnsiated Wity PQEReEvelitUe disorers
Vaic}érc'és ass ég‘tglrl %t?lséoﬁéenl%?a%ﬁq?éﬁgeg%tf k%oﬂﬂlﬁﬁ&nt@?ﬁgﬁsﬁgmer s

i sease cerative
grefﬁ@ldrﬁdt@sas Kaoat st is\itsepse) ohdculiis ofthe nentyel seivenosystegn, Buerger’s

isF e PRI RmES GO Gt SRS 161 S TASOBAAGLLToh
dlsg%%dﬁ@éﬁlvesémit ﬁ@%ﬂlv@ﬁﬁggﬁﬁ@ghma{}ﬁ%rbﬁhg ENolbfi@fd, benign

| seases yper enS|t|V|t¥ neunonitis,
strﬁ&h@fmysau&euhwluchsgsdempdthm: (aeer, strmtlmgs o b1 ducts esophagus,
r oni c

neunnco Si s, hroni ¢ bronc tls
au Rt Gy Bl e et B e @ d
hyﬁé GRRRY ﬁ@urﬁomt@ta%bééidé[se§1h@(f)s1§l£ﬂd &Héﬁ@ﬁm& GiClbnwtmGMmms
eopathlg and eustachean t ube dlseases (e

chmn[q torbnghatss ajfd chirdnie gbsimstive ailryaly ﬁ]geqs Qs‘églngn@}al duct diseases

t he non-cance A I
(e arches asatoey AR (D5 o SRR h BB SRR iR AU (e,
str@@tif@@é‘ﬂ'ﬁlﬁca@ﬁestlﬁélﬁdlhg\I’@thtfh[b) caspdainliggitic rmloﬁtcanm cbmdition can be
conbi nation wth er anti- 15 cancer or cytotoxic

plangasriasts, ¢andipe by PRItraptRy PREANSE! @geHES, angi ogenesis
i nhi b| tors, antine- tabolites, DNA cI eavers, DNA

C r o Sﬂb‘ﬁ'ﬁﬁss t%béﬁﬁ%ﬁ%@ﬁ ﬁ { mimideed t QRhbiAARAVRith other anti-

ene I'ynes, heat s protein 90 inhibitors,
caﬁttes bﬁmomeﬁt%ﬁyﬂsa&eludmgl dityflatireg, agents cangiagenésés inhibitors, antime-

ta@hgqggllag%eag%\iegsggl\z& 'Sglbq%ghlgl eﬁs{,] or gxp Xlé{,og% iﬁg@%ﬁ@nor groove
blﬂcﬁpé Qﬁécﬁ’ﬁ%s, ﬁe‘ﬁpﬁio%E ?FJté‘iﬁ@O(lhh@ftoﬂs | DistoRE BPickBiAe inhibitors,

tyrosi ne’ Ki nase bi'tors. Specific anti-cancer or
nncgctmtﬂmstablhgﬂmtrmclen&ﬂa éllalr(r@-dr awamltrbn@ anglegaruckser expps,

LA ST BRSGEIEH D LSS i
intfBIRs OSE&f}ﬁ@ antC8RRE! 6@%&&8}(10 Q&rﬂt@ﬁﬁlud@'[ﬁﬁﬁb@dﬂoﬂe ansamitocin P3,

cryptophycins, daunorubicin, “di scodernolide,
audsist]m dicllwamittec Bleargtin, U]@&mryclbl ledrtezonin @gstﬂ#@, palicheamycin,
nycin

hi | fl
cofFBRR A GPReo R Sra R P By Gatatr Sl fins
dagﬁéﬂa@ﬁwfsbéue(n%&laé | d¥dodFo R0 ddcktakeTabRenspal, dapamngtin,

dydemgeih A, appthiendsy etppedide fipxuadine Hinxpgdingahedayelipe, fluoruracil,

B L e

dlﬂ%bhtyﬁa&kﬁhcs&hyl)aﬁﬁhbm Aexnethexydeldaganigdin (17-DMAG) pleaditabine,
paclitaxel, spongistatins, suberoylanilide hydroxamc
hyalm)@u(egmm)umh interterons, lméfi@}tl@@aﬁmqt%aeﬁé%tpa}ym B, maytansine,

r €suberoylapilid
05 PSP, e S Bt
hylde@n@d:lﬁmﬁ I(&QHA!’) ckhis@laatopdtecan, trichostatin A, vinblastine, vincristine, and

vindesine.

Preferably, compounds of this invention are provided in a purified and isolated

form, for example following column chromatography, high-pressure liquid
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form for exanple follow ng colum chromat ography,
hi gh-pressure liquid 15 WO 2005/ 117894
wWEIDSWERYO5/ 019591 chr omat ogr aphy, recrystal | PCERUSIING/019591
or other purification technique. Were particul ar
st ereoi somers of conpounds of this invention are

chidBREREphyS Hehystlllefa6 0h, SR BB pfifit/ioahbshnicuiee Where partlcular
subst anti‘al | y free of other stereoisgomers. Conpou

nds
stegsoisomess pfrapgiRons ofdlispevengen aﬁ@.ﬁ@&%ﬁaﬁﬂﬁhé@t&%%ﬁﬂ preferably
onpound of this invention

are S%ég%llt%lgg?cﬁ oé%ﬁi@?%e(z%oﬁpk?)gﬁe Sg that may be used include

carriers, surface active agents, thickening or

enu Ic}si[ﬁppiun@ dgmls tisyentioh inchy tbie udext 1), a phainspesugicd domaulation

suspensi on ai d qub|I|zer col.orants, . flavorin
coBaNnE A COBRPMHE IS EFIPB GRLER P BN ERcinicry (Habfifhy be used
inchYRELENSE, %urfﬁ’d’eea%ﬁ{/é/ ﬁ’één\/se thicllea o} e&htﬁéi%nﬁggageﬂfbd solid binders,

conbi nati'ons t hereof. The sel ection and use of
dlspcnsmabﬂr guspensipi @lds,§01®1ltzacﬁg holorantsGEAyRing agentseepatings,

t on

dis egret%gp?ﬁeﬂgoﬁ?su nl%\Z/ glgerg) {R?%sfgf%gv%&go 1{%@&3 g‘x% h

colbmeliOsunheesf THiseRclién kit Fs@f&a&iﬂe &edisiems Rytaught in Gennaro
reference. The conposition n any suitable fo

ed.s Bemingéons dhe dcieseeranddtnaaticeof ﬁ?aaqlw@% 2%@14 (LippHespi, ﬂhams &
r. t or
W M TE SRR oSSR L PRI BraReer,
ingredient in adm xture with an organic or inorganic
15 The compogitioremay pe éntnysuithblolferni suchenstselidyakmisolid, or liquid

enteral, or parenteral applicatiaon. The active
forfth g et (iR BB B PHABEIOR STLLEREHR G Qfare of the com-
po?%oﬁfré%f thCEﬂvéer&h%s aﬁ’ Q&E\?@lﬁgﬂéﬁieﬁ@i hl MmiREEERitRRh 8r&@ld drehSrganic

tabl et s, ' ets, capsules, suppositories,
calpesmaﬂcq:s@ntsalltalﬂ@ fmsxterreammmr@insn pesmpreh@pdmst;om ddie agtyve

. other formsuitable us arr hat be ..
et TR PR, |Gl ioet: bt tiiorRa R gmetSuicaly
ac&ﬁia%fe‘ dlméf@fﬁ?'tﬁ@éts p%‘ll@(s%hp@ﬁ@i @u;&ﬂ'ﬂ%ﬁ@ﬁ@s‘ PéBs#éks, solutions,
trisilicate, talc, corn starch eratin. coll ol dal
emsls_iqrxsasuspmsmm@, st ang hthep fasm suiabledeese. dhe chiiess that can be used
inc i L B0l AL LR Y e ogncsiom

trisdlioakd, s Yeosit @hich | l&irdith, cbidiaksnicagpotandteet, curéan gndgrat @rriers
and perf umes may be used. Preferred npdes

suitppt for ¥89 @tm@fﬂf@%ﬂmeﬁ’%@W%\?éﬁcﬁ@&%ﬁeﬁﬁﬂomﬂ ??rﬂlﬁélfxﬁéé@fm In
ad(ﬁﬁoﬁ: %&ﬁfapy §t{1\9 1%% tﬁf&ﬁ?lﬁﬂg hcmﬁ ngoﬁ“l %@Er&tg %gérréulﬁéﬁﬂgfﬁe used.

topic

Pra’iﬂ@éd mabésa)f adﬂﬁmgtlmﬂ)ﬁ 1ﬁxfludid‘|1n&ava’masi§1|aﬁd imalye d¥se of certain
formul ated as . m crocapsul es and nano articles.
indigatiepasuchaendenl sangee st Fanser PHPLaR ﬁaﬁﬁaﬂ% topifallps ch
et al., US 5,510,118 (1996); De Castro, US 5,534,270

( 19%ﬁere gkglc@@lgcﬁim $undd of thiégnvértféﬁgn% f(n]rﬁ@lzaed aghi ch

are al orporated herein by reference. vb{
nucmcapsabsngdnmmancle@ Gehemlpiotaselsare descubedbion esampleigdd osch

et alor[Eg'l% %tlb ??g (1%'9|6)0\%Cf agstrtohﬁscg ?3’4 ijﬁ)l dlgg(g)yan Bag P H ar}d%s

5,662,883 (1997), which are all incorporated herein by reference. By increasing the ratio
of surface area to volume, these formulations allow for the oral delivery of compounds

that would not otherwise be amenable to oral delivery.
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30 that woul d not otherwi se be anenable to ora
delivery. 16 WD 2005/117894 PCT/ US2005/ 019591 Dosage
wo ewslis7sef t he conpounds of the present i nventPOHUS2005/019591
of the order fromabout 0.1 ng to about 100 ngy per
ki | ogram of body wei ght per day, preferably from
abopbsabe MBelsofaRO MBI oPRE pkdseMThdeEhtioh akoctheeidghirom
per day. Mre &{)ef erably, the dosage |levels are fraom
aboabB.dtmS tapoub 1hmetrep Biloaam et bRAY WgHkEPETdayoRRFIaRRhLY hom
day, C al t 0 -
abfE ] pER0 apapt SLOE LR Ay L vgP y BBt for 7 M PRIerably, the
dosageReEI dfe Mémiabeuly Agentbiur2emig per kilmgraneotioniynv e glgmedday,
on an intermttent basis, i.e., at. sem -weel .
coripsprIding oet0- RS R FHAP, I8 PCTRAGER] BET (RY-ASYHARIE afﬁﬁiga%lﬁﬂtt The
corhouAdl bY e lHRGE h%ﬁtio‘hI?ﬁc{gdﬁ@éﬁnﬁﬁis&%ﬁ)&{‘%ginﬂﬁnﬂténlﬂ Basis, i.e., at
rrirer material's to produce a single dosage form
sentil-Wéekig meetlyp ssmi-mgnthjyo or tieethipsitervaleat ed and the | o
particul ar node of adm nistration. For exanple, a

forpul ation i.ntended f.or I dm nj strat.i . .
oS Sragas e T e e P B Spabil Sty Ser materias

to frb@Beabtle dosaR8 F&raMill (Bar?l aeptindie RhGEOhow treitbe atdthal
conposi tion. Dosage unit

' osage orms wi |l generall contain
parficdar mbdeiof Blmigistietierboltr ese@pleya éqmalg«‘itw@éﬂ‘ieﬁ 3 @W?.

[t .wil.l under st ood, . ; . . e i fd
e e
per¥@tit@hboud D5 fperlenr &. thd edeopoditos. Dosclgedeittienswill gintsally

of the specific conFound enpl oyed; the age, body
conkgin grem alyat Srag ihaheit PO wexf aghte Igieticst the subj ect;

the tine and route of adm nistration and the rate of

exc th{?ﬂljﬁ. Lﬂlfde{?[’b%dgﬁ&gévemgt R speBiffdldéSe RIBDIP LY %ﬁti&lﬁar

enployed in the treatnment; and the severity of the
patfedt tvillt dépend dnseasiety dfacand Thegrfattors wbiudé thetastisity of e

sought. 20 Those skilled,in the art wi precij a
P BB Bk H 855 ot bR TraoR et pf i of the
sutﬁ&ﬁ%ﬂg Re AdirBSte HF 9Rini 4GP 88d BRTRRWIGKcréRorldf the @tugh&hether

sed In therapeutic conjugates conprising a targeting_

a drg @tyhinaticni is keplayed et the trgatneat; aad the/sevagermt the pargedpr disease
a_conjugate. the |l epto in conpound is the active
or %f@’élqu %?WME%%?Y Eﬁg%@s delivered to a target cell

by the action of the targeting noiety. The targeting

DI FhscOskillddEn A @0wilDashtediite (s pempalids of thivinvehtioehaving a

antibody) that has affinity for a characteristic . :
pripgtyeeifeeonsiary HainetZie e sURES| Cpﬁwuml%fl -SpR %? pped in therapeutic

i.] t ' ' - .che '
col B Bred ArfRRE R TRNLE pRRYy i active agope. Tnsucha
cor.@ﬁgakt@&fé lestoagtinZethpoynd heherastdel agest] oawaihbad) yhat Thdelivered to a

inker noiety is designed to cleave when the conjugate.
targef cpl ¥ thgadqtivg §f ghe t@%ﬁé“%ﬂ)@éwciﬁ? targgiing P%?W?ﬂ#’? n antibody

(esg%{f%d%pg moh6L1 ﬁ‘acliaﬂalf_%cgs tha RLOAYGI ) fGOIRaHRELRRC Adlecule on the

-cancer drug.
target cell. By way of specific illustration, in cancer chemotherapy, the characteristic

molecule can be a tumor-associated antigen recognized by the monoclonal antibody. The
linker moiety is designed to cleave when the conjugate is internalized by the cancer cell
or in proximity thereof, releasing the leptomycin compound as an anti-cancer drug. The
primary or secondary amine serves as a convenient attachment point for the leptomycin
compound to the linker moiety, in particular a “self-immolating” group such as a p-

aminobenzyloxycarbonyl (PABC) group. See, e.g., Carl et al., J. Med. Chem. 1981, 24
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30 primary or secondary am ne serves as a conveni ent
attachment point for the |eptonycin conmpound to the
wo povkaL78ei ety, in particular a "self-imol atiPgl/Ugr008p9591
such as a p- am nobenzyl oxycar bonyl (PABC) group. See,
e.g., Carl et al., J. Med. Chem 1981, 24 17 WO
(3)2@;@548791 189¢RCTLSYO0ST/ONA5Y198 10 3he dkeRsdBO of ahithGas |
et ‘al ., WD 81/01145 (1981);: the discl osures of which
nman@nnwhm@@péWéﬁ@ﬂﬂﬁére|n by reference. Wthout being
bound by theory, we believe that conpounds of our
i nv
T
funlRtiO B & @sechamitrh analag@mtto ¢tzan oEE MR 1 ishibit{eRM- hahediategl nuclear

apoptosis.. The 2,3-d -
cxmReE G54 Bl sieny S But BUBCL BRLANGs "RASh X By
val x%lac&&f%'rﬁélgtty%m)ls 5 %Bﬂa{égre@ctMrPM@étoﬁdDW hatbebhklfown to
ocation w steine 529 of CRML (Ludo et a
inhisioCRMNaby foMmgja Mdhiael $ddee) at 1igg dncatien wih, cysiging 589 pf {RM1

The c oun c
(edseradnytion st baret O a6V BN EDERa T Ll oI A g Thg Hifitounds of
thi Hﬁ/@ﬁtﬁ&f RtafPtheREitieNIETH dr@fif\«lami@lhaﬁné)yhztrhﬁcqﬂmae and

I nhibitory nmechani sm’ ML\ CRML\ = Cys529 S~ | O~
the@yfof2an Se Exmed MEHyctivakydhe sang Bhibiipsy REERAIShs

resulting in the loss of function of

apopt osi s- CR#U 'ng, t unor suppressoP BG ein p53

Vousden eE;ég Rgv Cancer Oé 4-504.

Exanpl es of suc kg incl ude prostate andéer and

human 15 papillo vcrus (HPV) &ssoci at e o cal

cancer. It has Deernf shown that LMB causes the

accumul ation of p protein in the nucleus o1 cervica

?angrzgggls Lane et al., Proc. hbt Acad. Sci .

501- 85
T f“sg gt ofihe

apBIIS\’L/B ARIBIRmdrRepsitlsor Potdi@YSs3.i Vodr&ifeh et eln,tNatannE) E‘ancer
has been shown to trap p53 in the nucl eus
200204 6@4é96 pBrasples ofpurbeangervige bide PG Iae FANEET ‘i’?@ﬂf”@l“‘é‘r e

pagﬁl%n'lzfl)é%?ug ggb{/') A%sggﬁteldl%%rwg) Gf%gﬂcef U1t @hs bedh's ﬁé%ﬁttl‘?at 2098 causes

nst” appropriate types of cancers,
th& IFRRAMNESN OF 531pﬁ)t¢1ﬁ\ﬁetlielrmﬁleﬁﬁﬁf d&evivadedncer cells. Lane et al., Proc.
nergi sti ca ot her_anti cancer %ent

S
Ncpﬁdﬂca fcar Usgy é@.@qaémms%ﬁq ni BPEigieSaR &Cmaécteﬂzed by
de eg L ?%é}lm%i%%f [E)E SYLAIEDNS &RWR, ¥ BN BuPEQPSs ideigedt in p53.

cancers such as chronic
LNVB&120 Bedindh® wined kepipd 3 (CMe)nuaiees @rlrth]mdccteeapope@smy Hence, prostate

cong oall 3o BT o LR BREH i PO TE 20 a2k
Against appropriate types of cancers, compounds of this invention can be used
synergistically with other anticancer agents, in particular tyrosine kinase inhibitors such
as imatinib (whose mesylate is known by the proprietary name Gleevec™). Some
cancers such as chronic myelogenous leukemia (CML) are characterized by expression of
the fusion protein Ber-Abl. While normally Ber-Abl is not imported into the nucleus, the
Ber-Abl/imatinib complex is imported into the nucleus. If LMB is also present, it
prevents the export of Ber-Abl out of the nucleus. Further, nuclear-entrapped Ber-Abl

induces apoptosis, resulting in the death of Ber-Abl positive cells. See, e.g., Vigneri et
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Bcr-Abl/imatinib conplex is inported into the nucl eus.
If LMBis also present, it prevents the export of
w®@erosAbis9put of the nucl eus. Further, nucl ear-ROL/USIPHO9591
Bcr- Abl  induces apoptosis, resulting in the death of
Bcr- Abl positive cells. See, e.g., Vigneri et 18 WO
al. %@cgéfe]i\;gcﬁgﬁle E@‘fﬁ US54 198 o1 A, US NBIOT162MHACI(R@O3). Thus,
1, 4; \Wang et al. US 2003/ 0162740 Al
the (czmbia)atlofrloﬁ gnatmath @nd«:@%ﬁ\%@qr@ﬁfpt@ﬂ of this IneBihernaroYiflia

B e S i L

cells. Thus, conpounds of this invention can be used
t o AN, Rbinp bllﬂﬁls (075 dhemVemxcpmam befuséd parmhlé)lltﬁbe sudénrgsport of

proﬁqlwch gs ﬁgé{pgggBmog{)rﬁgié’[(l @g@ﬁiﬁlmﬁﬁ&, 3:5‘%8%%8% the nucleus
of {?Q%P %ﬁ/ éféé\hﬁﬁ% RV 180G gl S fretR N WdtiRtetBRnCRME the CRM1

ort process for such proteins. In one
medﬂitmlchx@antpro@kﬁm sltuhtprotems photneiembodimgB3he mhﬂatmgltm@ﬁem is

enbodi h
oo EIRSE et L DA P50 2 A5 ey A B
is th %@ eﬁﬁécjteci Jdpend@nsoh iR cteﬁrt?ﬁ% arfdl 1t eirfet peBIaAr @éﬂeyaltyhﬁe | o

I nhi bl tory amount used be in the range of
1nh‘1’rztl@)m Mn0pmsfse¢1 wbil he o1 Berange®f AN to HEHL mf%ﬁeaﬁbb)bpﬁ tp 2@ oM,
] 1;1 36) tice of this invention can be
n“?%??ﬁ%? XQ&E@ 004 by reference to the follow ng
exanpl es, which are provided by way of illustration
and TRehraeficd bithisdhiedmion ckx Beplrthel undéesiesdby mfoerchuodhe

for solution-phase synthesis 15 ounds this . .
follawian examplea v 4y REFTEdSd i&dWWO%CI?@g‘F%PP&HS ﬁ‘ﬂ%%@mmaﬂon-

nmet hod, per the equation below, using LMB as the

Exah{pi&] YL g;v: $gg[%ggr&edlﬂflyf((gﬂgl?r@ly(??pnﬁ)aﬁ%yﬁﬁ)eswm Py BOP,

Compounds of this invention can be synthesized by a solution phase method, per

the equation below, using LMB as the archetype.

Y

PyBOP, HOBt
DIEA, DMF

Leptomycin B

LMB was obtained by fermentation of Streptomyces sp. ATCC 39366 from the

American Type Culture Collection (Manassas, Virginia). Screening of single isolates
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N(CHH)mR2 OOHH(la) 20 LMB was obtained by

fernmentation of Streptoinyces sp. ATCC 39366 fromthe
wa@amsiicmm Type Culture Coll ection (Manassas, WeTQUS2085/019591

Screening of single isolates 19 WD 2005/ 117894

PCT/ US2005/ 019591 fromthe speci nen as received from
froANBE sydoixnele ds ﬂ:cblivgmfrpmolkﬂ]@(?r}@eldabdt high promhjcufg ivaiste, whiel was

use@?a@?%@%&{n&%%ﬁ%@ é%%lggp\lzﬂ? ch)ggr\llea}ale Ylfrgm Sigma-Aldrich (St.
LO%WBﬁﬂ LMB (12.2 ng, 0.027 nmmol, 1 eq),
’hydroxybenzotrl azole ("HOBt," 3.4 ng, 5 0.025 mol,
1.1 eq), and
( behdB8 (122 618, 002V oxypdlks 1 iepy NbYdrdXYmph@sipﬁdﬁ (‘(HeBt,” 3.4 mg,

0. Ongaf | ugrl Cf:q% gﬁig@ azE) ((z:" @I'%Yﬁnﬁé’?%% o% he;gaﬂ%loro—

phdspBE (“PyBIOP )13 HPgTIOﬂIQSMGI @2[5eq)1‘m’lre diksclv&lih cﬁﬂN N-
dii sopropyl - ethylam ne ("DIEA " also known as HUnig's
dirtsdforeiide @D@«ﬁ G0 10 e (6:095 501 e cisopropyl-

e (TBATSASS BROobRTate Y e Fnro gl FERE ALY Ve sutse-
quéh@lryta'dhé@ ed r@fc"tﬂéﬁ hs Wk &d atefﬁgnldélﬁ ér@fu?@ﬁﬁ&é@ AfrdgePEN 20 hours.

hé or ganl C ayer was washed wat er X
Ths setagiient wds B@dtlgmddtre@\ammomclear(dl c}lc)hlox@mtlmnﬁ 1 éD@M() Tiherganic

tay§F R0k Rl A%y () ShoSedsrdRih pRaE s By e b, e
orgdaiR 18y a8 dirik® oferSollivg@slfags ilteRldUARY c(dﬂc&lt?@t&i #c@ The

eluted with either 0%to 60% acetone/ hexane or 0%t o0

crude psadiehan oil) pevrpiticdde p oitisa Elosh enlwmnd0- P pewdard elpigd with
. t i .2 - .
citf % BRI oAt RRASLBI S BLE 0k UGN TR iofis containing
pro@hétedn Makd pedlyd aisbiondemtmdskinsyaidesi s may be used to
make conpounds of this i nvention, as depicted in the

foIIovmnequ ] / H \\ \ \ OH
EXle N el ergl _":; S A PHIAS 6 teSlS

Alternatively, solid-phase synthesis may be used to make compounds of this

invention, as depicted in the following equation:

oH Q0
Mo
g (B)
DiC, DMAP
O OH DCM, DMF

Leptomycin B

&
4
O
=Z-0
m.—
o
=
Y
&
4
O
=z
N
O—31
E —h
3
sy
n

A0 DIEA, DCM
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20 RL 2 HN(CHmRRo (A Rl (CHmR2 O O S~O DI EA

DCMHINN N . H N (la) (C 20 WO 2005/117894
wWOEANSWERYO5/ 019591 A 10 nbL sol i d- phase react oPCT/BS2005/019591

charged with PS-HOBT (HL) resin (B, 267 ng., -0.24

nmmol, 1.0 eq, 0.9 mmol /g, Argonaut; the resin matrix

i's derpin@toly-phhe: lhaekiskahdeed htHseHORTRHIOesinBe67 mg.,
and a sol ution of 4-dinmethylam nopyri di ne ("DVAP," 18
~0¢,mml, 1 eanf mmol/e, Aegena: Hewsymmai i depoter) by theghlack ball
in e B B O R D P e
0. 1A tniagle 0.6feap) il DANI 3.2 Ans)o Ausolwion@f LMB (200 mg, 0.37 mmol, 1.53 eq)

~diisopropylcarbodiimde ("DIC," 170 L, 1.0 ., 4.4
in GOV GERAES ' e > 106 40607 BREHTGH 4 HFe NOU e orcior 1
.m xture is.agitat a I t :
mif oo PE ARsh Ry AR R gy BICEL R B, 1 ing), 44 in DOV
is {ddell k@ihe @8hctidhankaBé featSord nhd®E is dgitabeddvia (kg tablCMroom

(3x), DWF (3x and tetrahydrofuran (3x) to afford. .
ternpymateteaion i 28% salvent @ repiovedhby §a<iué‘€§)f}]é%a€8n-aﬂlf 1gpigipgnsed

Atx ' _
DA o, GRS PLE (O R g yRebfan By affrg LR charged
resih €s@whichds iedoebryd BXAMtoedmt )20°CMB- char ged resin C (110

nmg, -0.06 mmol, 1 eq) 1is suspended in the solution

and stirred at roomtenperature fo T
201 inion 4 © 556 TRGALS Chra CHEoIRRT HY B bR ¢y, 0.67
: [ é . ral '
coRBV ke 15 RGPS A gt ons et oo, 1 co
is apptided ii theaokitioh @ad tlimashataobm mempdatiretos 3diprs. dhel solution is

eluted with either 0%to 60% acet one/ he e or 0%to .
IR MM N T R g
va%?ooéoeﬂelé B9 AONENThatRRe bfl iy ASHiRd 16X 8iMeh Bash colAAROY RS cm)
and eluted with either 0% to 60% acetone/hexane or 0% to 10% methanol/DCM.

Fractions containing product Ia are pooled and concentrated in vacuo.

Example 3 — Compound 1

Compound 1 was made following the procedure of Example 1 using methylamine

(Sigma-Aldrich). LRMS calculated for C34Hs;NOs: 553.4; found 554.4 (M+H).

Example 4 — Compound 2

Compound 2 was made following the procedure of Example 1 using 2-
aminoethanol (Sigma-Aldrich). "*C NMR (100 MHz, CDCly) 8 12.27, 13.02, 13.25,
13.52, 16.06, 17.94, 20.91, 26.45, 30.90, 32.22, 33.27, 33.48, 40.76, 42.27, 45.11, 45.59,
47.25, 62.47,73.41, 81.59, 119.50, 119.85, 122.50, 128.06, 130.20, 135.04, 135.42,
136.37, 136.96, 151.83, 152.69, 164.58, 168.37, 215.39; HRMS calculated for
C3sHs3NOg: 583.39729; found 584.39423 (M+H).
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Compound 1 was made follow ng the procedure of Exanple

1 using nethylamne 20 (Sigma-Aldrich). LRVS
w@alosukmped for C34HS51INCG: 553.4; found 554. 4 poiyHy2005/019591

Exanpl e 4 - Conpound 2 Conpound 2 was made fol |l ow ng

the procedure of Exanple 1 using 2- am noethanol

ExdS drici)q3l3C NVR (100 Mz, CDO3) 6 12.27,
—&%ﬂg‘%@—%sz 16.06, 17.94, 20.91, 26. 45,
30.90, 32.22, 33.27, 33.48, 40.76, 42.27, 45.11,
45. 68mpaEndY wasmade fallowingthe pro@tusmf Exagngpl using 485,

phopgfbepgyianie Gemarkigy). TaAUR (ERmAE coqEPadiargass
13. ??‘mc%sag?%ﬁfﬁ 00, G35 3N6B 2 BB 3397295 36, B3NS, 5647 3P 45.00,

1"WD 2005/ 117894 PCT/ US2005/ 019591  Exanpl e 5
45 .49 @A) (B A8 38 1CHH1 3060, BlARR 13248, F26.9% W hg31 e 31, 128.02,

BRSBTS Rl L RED30 850 5, 1605

166189 62515 251BRAE cal@ilBBd £ S NLE: 965 .4;¥8uft70720 (92 H).
9, 3223, 33.30, 33.48, 40.77, 42.91, 45.00, 5

45 49 46.92, 73.98, 81.48, 119.60, 119.92, 122.59,
Examploe— Comppandtb7 31, 128,02, 128.23, 128.72,

130. 16, 135.07, 135.46, 136.30, 136.91, 137.609,

151 s 8 f3Powingd €6 R8ceddidofdni using 3-(2-

oo SOftupolnie4 s l folfonind B 4; found, 707.0 (MHED
ammoetiie yfdine Goajiahia frozh mnpﬂenﬂymhamg HRNRR 610 CDCl3) 6

t h d f Example 1 usi i

12 8 RS RSP0 it B0361 2T 2B st zcton .95, 33.30, 3348,
40% %(g%* '4% 9%%3%%*'&4?1101?3 53’2@1 %%@g@@h 1319 @(?- 12i 68 1@39511, 127.96,
12825 180, 132195678,33530, 18342,d36.2801 15634, 4@6 % 144745b649 86, 151.64,

45, 55 7. 48 7,~1
15435, Bt 371 5708 215 9L RA1S Gugplide R om0y S44: Wind 646.0
(Ml_,_ﬁi_ 42, 136.28, 136.54, 136.91, 147.52, 149. 86,

151. 64, 152. 33, 164.37, 167.05, 215.20; LRMS

cal cul ated for CA40H56N205: 644.9; found 646.0 15

Exanlp 7 -ECompentd S Conpound 5 Conpound 5 was made
foI | owi ng the procedure of Exanpl e 1 using 6-

:@?@3&8 5 S’Yj& %&fg? 813%\%&% }:())rol‘:% 8@1@%@5 e %f@%-

arrﬁnﬁﬁdnzﬁé (Sighorpitrivt) GLRAES Mdﬂatﬁd)fdr(@mﬂgNBQs 6968 EQAS57.0

of Exanple 1 using N Boc-
(M+ED. nmp g

Example § — Compound 6

Compound 6 was made following the procedure of Example 1 using N-Boc-
ethylenediamine (Sigma-Aldrich). *C NMR (100 MHz, CDCly) & 12.26; 12.87, 12.97,
13.51, 16.11, 17.84, 20.84, 26.30, 26.38, 26.45, 28.30, 32.15, 33.28, 33.48, 39.94, 40.50,
40.74, 45.05, 45.51, 45.60, 46.19, 46.23, 47.03, 73.82, 79.29, 81.46, 119.80, 119.91,
122.60, 127.91, 128.16, 130.08, 135.10, 135.40, 136.23, 136.89, 151.60, 151.96, 156.62,
164.34, 167.53, 215.24; LRMS calculated for C4HgN2O7: 682.5; found 683.6 (M+H).
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et hyl enedi am ne (Sigma-Aldrich). 13C NWVR (100 MHz,

CDCla) 8 12.26; 12.87, 12.97, 13.51, 16.11, 17.84,
wQ08417826. 30, 26.38, 26.45, 28.30, 32.15, 33.PSI/US2005/019591

33.48, 39.94, 40.50, 40.74, 45.05, 45.51, 45.60,

46. 19, 46.23, 47.03, 73.82, 79.29, 81.46, 119.80,
Exé@%_égm%ggn@e 127.91, 128.16, 130.08, 135. 10,
= 1 136. 23, 136.89, 151.60, 151.96, 156.62,

164. 34, 167.53, 215.24; LRMS cal cul at %d fo{?’d NN
mo@mmwl 7 wgomade fodlgiingss percetmrof Exampigd using N.N-

s C il

12. %QS%SEBNQRB\BNIGBQTEV hy| =, mflzem@dsam 1B 1553 A8, 39.28 |4©W)5 45.02,

45,35 4682, 769093987 5143, BB 125664181 3 113504, 15575

0
1357, $3522 11900, 149764 25, G 135205 RIS 05 58 s,
C5 133,05 61018F03% 613B(MFH).136. 90, 151.49, 164. 25,
166. 92, 215.25; LRMS calculated for C37H58N205:
610, 4; fo nd 612 (MrH) . Exanple 10 - Conpound 8
Exa‘m“lferq' e follow ng the procedure of Exanple
1 u3| ng 4 (3 I 0o am nopropyl ) nor phol i ne

( Si goRpAhE 8 G} madSfolldvihg ﬂ;ﬁQ)rcM'dZimeCdB(El@)np& Buﬁﬁg 4-(3-
12.28, 12.84, 12.99, 13.56,.16.11, 17 86, g
am@Epopy))erphpling fSigma-Addrigy. 43 NMR (53 Yz, &?@071 6 8.61,12.28,

1245 B, 8955210 (8458 3B R0yl P 209y oo

45. 63’30&5(& 48 8%; 416295 5393427.13,3%. 6117332368194)6 119.'945]@0 03, 122.62,
7; LRVS cal cul ated for g g&? é%
1276‘—?347 188 {15#190.0% 83 Ek ansiSed 21 136. ébnléémdl l&rﬁ% d-8Mids
t le 1 2-
cal R T pltRok Mee B PRRAMGTBIRTE © L0108 oy

CDC13) 8 12.28, 12.65, 13.00, 13.54, 13.63, 16.08,

ExdmpRbll 20C8hporid48, 32.19, 33. 26, 33.48, 38.57,
40. 76, 44.99, 45.51, 46.85, 66.75, 74.00, 81.45,

%%gC%%poé 9 gv%‘s I 1 6f(%gjw1 él %&)C%@%ﬁ c%%lxaﬁge ggsingg-
phelqéﬁyéﬁyla&&i’e BRhmalAZRY). TENKR (1060187, CD@L,@B&Q 28| RGBS,
calculated for C41H57NO6: 659.4: found 661.

13.689,alBpdde 13253; 1@%6&5@120_87 @ﬁﬁﬁ;@ﬂd91@3 %3’)3;@@& 57 |_20 76, 44.99,

15 SRR BT BT £ B UL B 008, 8097 1,

12%‘? 12@12@1@0 £ 11%52)6; 13;152437136 38513689951.53, 52,581 65866, 166.87,
20.84 CAT 36, 32,16, 33.25. 33.47,
215360 ZIERI\/I&G:alelatarbfogﬂJMHmNOG '659.4; found 661.0 (M+H).

Example 12 — Compound 10

Compound 10 was made following the procedure of Example 1 using glycine
methyl ester, available from Novabiochem. °C NMR (100 MHz, CDCls) 8 12.27, 12.77,
12.99, 13.52, 16.06, 18.00, 20.84, 26.47, 31.36, 32.16, 33.25, 33.47, 36.43, 40.74, 40.94,
45.06, 45.52, 46.90, 52.22, 73.91, 81.45, 118.95, 119.94, 122.62, 127.95, 128.14, 130.10,
135.09, 135.41, 136.30, 136.89, 151.56, 153.58, 162.49, 164.32, 166.74, 170.67, 215.16;
LRMS calculated for CagHssNO7: 611.4; found 613.0 (M+H).
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45. 06, 45.52, 46.90, 52.22, 73.91, 81.45, 118.95,

119.94, 122.62, 127.95, 128.14, 130.10, 135.09,
wa3®s41789436. 30, 136.89, 151.56, 153.58, 162. 4BCT/US2005/019591

164. 32, 166.74, 170.67, 215.16; LRMS cal cul ated for

C36H53NO7: 611.4; found 613.0 (MtH). 23 WD 2005/ 117894

Exﬁ@ﬂﬂeﬁ%lﬂoéb&%%ﬁéIllExaﬂpl e 13 - Conpound 11 Conpound
IT was nade tolTow ng the procedure of Exarrpl e 1 using

2-(2- am noet hy di oxol ane vai |
TCl Coppapinchl 1 WS@H&%}R? WPI 1g)of Xa‘ﬁ’ ezgus%zé%

N

12. 45 1@165 4%.98113.62.1858, 76.002,7.81 2432, 20487,62,14139.79533.24, 33.48,

NECKCE S I N RO T SR

1271&3 n1g§ 6111123]050(2‘1;6 Ll'fl\@fp@ll Q% ab e@gfog% éﬁéﬁ@"ﬁ%’i‘% mggzﬁ% 466.68,

213.20;dRMBwdkeutatdd ﬁoWD@sQ{sbN©7 ;ﬁf‘»@éeﬂumé 641 .OEMEHP)- e 1 usi ng
(R -2 | o am no- 3- benzyl oxy-| - propanol (Sigma-Aldrich).

13C!|\M\4? (‘1:00 MHz ;gDC13 ) 8 12.28, 12.84, 13.00,

20. 84, 26.48, 32.16, 33.25,

33. 48, 40. 76 45 16, 45.52, 46.93, 50.56, 63.87,
70. B9mpdond 92 was nblle f@lowdhg thblﬁoc&ﬂureldf@)@ml)leﬂ 2si68 (R)-2-

127,66, 127 84, 127,95 128 16,128 45 08
amirgs3-benzyies- lpropenel. (Sigmar Akish). 16 ﬂﬁ?éﬁ‘% CDCla) 8 12.28,

S i, P AP R 11

46.9890056) 63 53, TRAPOIED, 13.80a81 45de9568) 1 B d 22168, 127.66, 127.84,
12208 S ot scibrg, 118t ka0 1B ha o ek T 11b gl 24
1643 8 %2 RSy litor Ly BN AR s o oo

45.46, 46.80, 48.25, 74.13, 81.50, 81.77, 119.61,
Ex3iDIOTs —1 Panfibund2l3 97, 128.18, 130.18, 20 135. 08,
135.42, 136.29, 136.91, 151.52, 152.68, 165.97,

st e L B 4, S BIICT a n

zer;%mtmmvﬁmb&&M)n ¢’c N@/J:ﬂommavmrzecm‘c1§>6a1mae 12. aosmgo
Boc- 1, 4- but anedi am ne, available from Fl u

134«3@6(@@@7»&%18@@3, 85,8618, 2590, 52.18633 26, 31%4&3510 71134%98 45.46,

i3 850 5 561 30 o o8 9B 28,8003y 0

13958 08544515229 486031, 184653,71,5248, 245.9A 17243, 7. B3, LRMS
81.43, 119.88, 119.96, 122.60, 127.88, 128. 16,
calggipted for GREL D7 P87 4380und 699 M+Ds 87, 151. 43,
151. 61,

Example 16 — Compound 14

Compound 14 was made following the procedure of Example 1 using N-Boc-1,4-
butanediamine, available from Fluka. °C NMR (100 MHz, CDCls) § 12.25, 12.96,
13.05, 13.51, 16.09, 17.84, 20.83, 26.29, 26.37, 26.45, 26.75, 27.52, 28.33, 32.14, 33.28,
33.46, 38.70, 40.73, 45.00, 45.52, 46.07, 46.17, 46.21, 47.14, 73.67, 81.43, 119.88,
119.96, 122.60, 127.88, 128.16, 130.04, 135.10, 135.38, 136.22, 136.87, 151.43, 151.61,
156.04, 164.32, 167.05, 215.18; LRMS calculated for C4HgeN2O7: 710.5; found 711.6
(M+H).
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156. 04, 164.32, 167.05, 215.18; LRWVS cal cul ated for

C4A2H66N207: 710.5; found 711.6 (MtH). 24 WO
wWQO@51178894 PCT/ US2005/ 019591 Exanple 17 - (Ceoposzeds/019591

15 Conpound 15 was made follow ng the procedure of

Exanpl e 1 using ethyl- enediainine (Sigma-Aldrich),

Eanbna fhe. @aﬁ{[paﬁh@llst hat diisopropyl et hyl am ne was

omttle , Partial Data, (400 MHz, CD3OD) 8

7.13 (dd, 1H), 6.7 1 6. 01 : .96 (dd

1H) Coélpml it beltongodtng e Exhinglp Ficing b
ene?h%l% %Eﬁgmamﬁnc@ %P(tﬁje Vari]alioﬂ}hat 31(13&)6&@1&& r% ‘5§s omitted.
gy m;tramalma (40@1%%6@3@16136 Lith (@i Fho6 26 18D, 605 (d, 15D,

s opasa ) 5ab . b sup:s Eiie) v Ao dhas s 0
tHEAPPHIA D88 Raden, 305 (G Dan) BORESPEMDE2 81 (n, 11D, 273

Usin | eriedi am ne, avail abi e
(m;‘ II@)IQ$3g(rm-1Hl)dM@:ﬂ1 82v(m)h1 69|émvh"ﬂ) Atlddd, 3atl.08- 102 (m 9H), 0.97

thyl am ne was omtted. HRMS cal cul ated for
(dééié gilggékﬁsgr 4262; found 597.4278 (MrH). Exanple
19 - Conpound 17 15 Conpound 17 was made followi ng the
ExQ@T@PBJLeC@fn@ﬁH@Ge 1 using N
] sopropy et hyT enedr am ne, available from
ma- Al drich, with the variation that
d| i §@§¥P@BW L6 Wys ardln éolipyang Fhetﬁf%%Pdqulﬁ@m%}‘ {pige N-

me@g}hﬂé 4%@31&41:%’ av%l)g’tgggoﬁl glg%rﬁl Afdglgh Vg"llfﬁ theafaﬁln&ﬂjthat o

diigdpropyletBllatnihe wWad) gmitted 1 BIRMS caltﬁ-l)ated@mo@gé(—]dzNzggg 597342;62 found
3.55 (dd, 1H), 3.46 (app t, 2 3.26 (m
59!&-%?78@6@)-04 (app t, 2H), 2.84 (m1H), AR (m (1H),
2.63 (m 1H), 2.27-1.83 (m), 1.59 (m 1H), 1.26 (d,

Exgij’gr!le 19 14 Coshposia 171 10-1. 02 (m 9H), 0.98 (d, 311),
anpl e 20 - Conpound 18 Conpound 18 was

RSN R T S A ST
1so%%ﬁ§/?etljx:§lgr[gdmnhln9, avaitatie fdm Sigma-Aldrich, with the variation that
diisopropylethylamine was omitted. '"H NMR, Partial Data, (400 MHz, CD;0D) 6 7.13
(dd, 1H), 6.71 (d, 1H), 6.03-5.96 (m, 2H), 5.78 (dd, 1 H), 5.68-5.61 (m, 2H), 5.24 (d, 1H),
5.10 (dd, 1H), 5.03 (d, 1H), 3.77 (m, 1H), 3.55 (dd, 1H), 3.46 (app t, 2H), 3.26 (m, 1H),
3.04 (app t, 2H), 2.84 (m 1H), 2.71 (m, 1H), 2.63 (m, 1H), 2.27-1.83 (m), 1.59 (m, 1H),
1.26 (d, 6H), 1.14 (d, 3H), 1.10-1.02 (m, 9H), 0.98 (d, 3H), 0.69 (d, 3H).

Example 20 — Compound 18

Compound 18 was prepared using the general procedure of Example 1, with a

reaction time of 12 h at room temperature. The amine

Nﬁ(
H2N7;<‘N o)

o)
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WD 2005/ 117894 PCT/ US2005/ 019591 was obtai ned from
Mol ecul ar Probes, Eugene, Oregon. 13C NWR (100 MHz,
weDEi317896 6.58, 11.04, 12.28, 13.00, 13.41, BGI/532005/019591
14. 43, 16.12, 17.59, 20.73, 26.31, 26.39, 32.05,
33.10, 33.50, 40.75, 45.71, 46 18, 43.23, 47.56,
was) (;btﬁﬁed ﬁ%m“ﬂole@ﬁ-ll\r ?J.Q)"bes1 % é-gﬂ)nlgc NMJE(M)!D MH22CBE) 5
127.73, 128.24 5,27, 136.17, gg 2.05,
6.59,46.003 12,2871 B), 364, 5%51514145341622 15699.38, T 2639, 3

33.15,9350, 4%2511%%13%%@87@%3@0% 56, 41900, %?bgﬁir\]ﬁ% 119.13,

119@1@%9 1197 mswmm&wﬂ) mss mg 185&179133@891|14§106019‘H7u$% 151.55,

of .
1545, RO, F6CE0, NOR BBUA R 6py b T LIS el £ G P B0 7294
) 1.25, 12.27, 12.82, 12.97, 13.53, 14.88,
ﬁmﬁgi%go(¥$*§ 20.85, 24.73, 26.30, 26.38, 26.47,
29.62 32.16, 33.25 33.49, 35.53, 39.72, 40.75,

ExdinpP1 46Cbinpodfidd8, 47.00, 73.77, 81.47, 117.24,
119. 73, 119.92, 120.42, 122.63, 123.79, 127.93,

%%2(3%%1’})0%%21%%28 é%ﬁarég USl%gg‘l Z%n %ggroégduri éﬁﬁ}é%ﬁple 1. The amine

167. 56, 172.80, 215.25; HRMS 15 | cd for
C49H688F2N4CB 857. @LQ%EK}' f aungi8 52108 (M+H).
Exanpl e 22 - rrpoun&' 20| was prepared
using the general procedu@e of ERa . The amne S
/| to FHB-N H2N H N 20 was obtaf ned_from Ml ecul ar
Probes. HRMS cal cd for C60H73BF2 /SNa: 1053. 51457;
found 1053.51533 (M+Na). 26 WO 2005/ 117894
waE@Jt/aiﬂsa@M Mcﬂaézo:anar PEotespi € MR (1@@miau,rfaDQZJa) BNB.25202.27,

125 ol e L85 16 2 15T B s2t 0 04 Ay 3216

33551 £f Ay 1a318:n80 (8. 4b 15, 49,0045 5110k, 261420€0)3. ANE1.47, 117.24,
11973, 119.92, 120.42, 122.63, 123.79, 127.93, 128.16, 130.10, 133.25, 135.11, 135.43,
136.26, 136.90, 143.95, 151.58, 152.26, 160.29, 164.34, 167.56, 172.80, 215.25; HRMS
caled for CuoHegBF,N4Og: 857.51945; found 857.52108 (M+H).

Example 22 — Compound 20

Compound 20 was prepared using the general procedure of Example 1. The

amine

was obtained from Molecular Probes. HRMS calcd for CgoH73BFN4O7SNa: 1053.51457,
found 1053.51533 (M+Na).
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30

et hyl chl oroformate (4.2 L, 0.044 mmol, 1.2 eq), and

the reaction was stirred at room5 tenperature under
wO005017846 ni nutes. The reaction m xture becaneCT/US200y019591

after two mnutes. The crude activated LMB was added

dropwi se to a solution of glycine (3.2 ng, 0.042

Exdiiple 24 L-IC&fbohid 29 "™ Na2HPO4 (100 L), EtOH (50 L),
and ETOAC (o0 [). The reaction mxture was stirred at

roomtenperature for 1.5 hours, I

add¥BolAY Tes, OdBaemeh At V4 Bt BT S 3D iy fma THF
(10@@‘[}?&&{1\3\%@9}6‘1%&%1 gsoﬁﬂdgmr?éztl}{%%%nnegaq A @gonagtq?rﬁ& 1.2 eq) and
ethj{z‘laliﬂbtdfd)mm “. bﬂL\/\&éM Etn@ikcl QZq)ﬂayld thedeagsion s stirred at room
temgg%g%e ?19 2 %(;5 H%L}Jzes Pr%ir er Was t&lzétbeé%g gloum/ Bﬁel two

PyEhic o port rons
minkgshed with brine (5 m., 1x) dr| ed over Na2804,
tered, and concentrated in vacuo to yield a

Ilght yellom10|l The 15 crude product was app]ied
a sThd gad$ acatmte@idl«qucﬁdéed(d@pzpé/#)e to é|39}u|tlﬁ§ Ogﬁgiyﬁmﬁ (5% me,

00/ % n
ooff ek bl b5 R O S B OE GO ION SR80 L.
The/RG8t 1@ixthre vhsGEAPO iN@odtefBerdtung for(. Dicursamith o@7Agpnal
13C NMR (100 MHz, CDCla) .6 12.23, 12,95, Hl 27, .
addifiors pf coupentrated @apRHUS 14731%81 onslgt tpgmaigiginy b Zg agproximately 9.
32 13, 33.15, 33.45, 40.73, 41.47, 45.32, 45.61,

1 7’%@%1‘6%%&%%88&%]?%%2%;&@0& %7(1)—?2 %)gbél 2%‘@5)1{% %g@ %flﬂ;%ﬁitﬁﬁed

betkd6n BIOAA @mBS and saudgd NHAY (25L)1 B4 s@ieonsipygpvas extracted

173,35, 175. 215. 5 HRVS
Witk SRORELTIL. e GBS i argy™ TSI MEHRE 6 oL
lx):, gﬁ%cﬁ&\;er \NalzéOQ BRI, ﬁﬁ@cdﬂ&@ﬁhe@écﬁﬁﬁ vaeAeTROY Bldsa l@m{ybﬂd)\m @il. The

i nvention can be nade adapting the abave
crugde preldotess apiplibd bt mshc@,ﬂ@amqohgnmr%/ﬂ K30, ghutingsyith 0, 5, and

10‘% 8 g%i égpﬁgz{{lw ZC'f‘it %ga%rt)lg)ns %}@*ﬁl@# H}g%d/% %?(ﬁf/ﬂe(%lifééol%w\%%:pooled

bR PvacHBesyeidnnigoehd 21 (h3 big, 010} 4 efthelc87@h PHENMR

TSR o v ol (el e B cur o
32Tgﬁ§gze1 3MeFad 73 A% 4309 Afé’?ﬁﬁ%@ﬂﬁ? HhusRRr| hveast 16,

oVary ‘cancér céel i'nes, respectively
11W/MB9I $27786,208\00, 20852, 130304133000, wszeosmmsg% 88, 151.79,

15 b e e rte 1 st PSRN S el

626 g§§ﬁf f(?ﬁktdngz@:;wl -ﬁ%@' -resistant subline. LNCaP is

ate cancer [ine.

Those skilled in the art will appreciate that other compounds according to this
invention can be made by adapting the above procedures with other starting materials or

reagents, mutatis mutandis. -

Biological Activity

The biological activity of compounds of this invention was evaluated by
measuring their inhibitory effect on the proliferation of various tumor cell lines. Results,
including comparative ones for LMB, are tabulated in Table 2. MCF-7, A549, and

SKOV-3 are human breast, lung, and ovary cancer cell lines, respectively. NC/ADR is a
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Table 2 Cytotoxicity Against Various Cells Lines

Tunor Cell

Li ne (I C50,

nM Com pound MCF-7 NCI/ ADR

WO\2008/181K0V- 3 CCRF- CCRF- LNCaP CEM CEM PTX LMBCDU2805/019591

1.0 0.30 1.5 0.65 0.41 0.3 1 0.27 2.1 0.36 1.7 0.69
0.46 0.8 2 0.78 27 2.2 2.6 2.4 2.8 -

3 3.7 150 13 13

mu}"h @ru ?esmtéht Bredgt e B lide 8 CURF-CEM 8abCCRE2CBVIRTE. aBe

9.0

- 60.3234 1.31.2 1.
hurQarQler@mg cgll §nes, thedattey hgingp pegligpx

syt fag s

Pmﬁta%“é“‘é’%ilih 30351890262 1. éooo4goo44e73 . L1122'o73g' gg
1.6 2.5 1.0 3.2 1.0 13 0.45 15 1.8 2.5 3.0 1.4 - 14
030 33 1.6 2.5 1724 - 1546630315—41+17 11642
16 3.2 460 3.5 9.7 1.8 29 Dible2 17 3.5 740 4.7 44 - -
:m1§ 3.4 380 éé@@_rggxmltyA-ga]th@armLG@I}ﬂ]AL@leéo - - 1.6
gt o ol 3 A e
p‘ﬁgldartWFoVi fRNEHARR | a 9s. %S\ﬁ? CEM aC](_:J:M/p'I—‘X LNCaP
LMB 0.29 1.0 0.30 1.5 0.65 0.41 0.3
1 0.27 2.1 0.36 1.7 0.69 0.46 0.8
2 0.78 27 2.2 2.6 2.4 2.8 —
3 37 150 13 13 3.5 17 —
4 0.32 19 0.84 2.8 1.0 1.4 0.5
5 2.0 34 3.3 5.9 3.1 9.0 —
6 0.32 34 1.3 1.2 1.1 23 —
7 0.61 110 2.2 2.8 1.4 3.1 0.7
8 0.30 39 0.84 2.5 0.98 2.1 0.5
9 0.64 37 2.8 43 1.9 2.5 —
10 0.30 4.6 1.4 2.7 0.63 0.5 0.8
11 0.30 5.8 0.67 1.5 0.43 0.47 —
12 0.35 39 1.6 2.5 1.0 3.2 1.0
13 0.45 15 1.8 2.5 3.0 1.4 —
14 0.30 33 1.6 2.5 1.7 2.4 —
15 4.6 630 15 41 17 110 4.2
16 - 32 460 3.5 9.7 1.8 29 27.2
17 3.5 740 4.7 44 — — —
18 3.4 380 43 15 — — —
19 3.4 300 4.6 20 — — 1.6
20 210 1000 250 570 — — 87.4
21 31 260 37 57 — — 28.6

The data in Table 2 show that the compounds of this invention have activities

comparable to that of LMB as antiproliferative agents.
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WO 2005/ 117894 PCT/ US2005/ 019591 Data was al so
obtai ned for the cytotoxicity of several conpounds of
w0 bios/11789ent i on agai nst K562, a Bcr-Abl posi tiRE€T/0h005/019591
cell line, as shown in Table 3 with conparative data
for LMB included. Table 3 Cytotoxicity Against Bcr-Abl
PO SD%taV\@as@@?o‘tﬁﬁhéchor GangeotbLictth 62sevetal Sor(lpﬁﬁﬁl,s ofi N@ls invention

8 5 The maxurumtolﬁ, % dh
agaqrmrﬁ)%?na Riioabl BgsiveSbIC1ABe SOV A B gE 5 Wit comparative

datQQ{{"L t%&h{;lé?cp was determned for a representative
ection of conpounds. The data are sumarized in

Table 4, with corrparat|ve data for LI\/B |ncI uded Tabl e

(mg/kg) LMB 2515 4 40Table15 8 20 10 Tabl e &
presents datGytanxichp Agyinst Boi- Ablt lyosafveMQaﬁQHSs el ect ed

conpounds—of —tti s [ NvVent[ion T ||s
line of_ muri H&BPYHer cancerags¢ §d1M§S OE/ 7894
PCT/ US2005/ 0196808 Tabl e |5 Cyt ot oxi cigptey Agai nst M 49

Mur i ne HBladder—Cancer—Cets—Conpound—1+C50—(PM—LV
0.0018 | 4 0.005% 1.7
8 1.0

The maximum tolerated dose (MTD) in mice, upon single dose intravenous
administration was determined for a representative selection of compounds. The data are

summarized in Table 4, with comparative data for LMB included.

Table 4
Mouse Maximum Tolerated Dose

Compound Mouse MTD (mg/kg)
LMB 2.5

1 5

4 40

7 15

8 20

10

Table 5 presents data on the cytotoxicity of LMB and selected compounds of this

invention against MB 49 cells, a line of murine bladder cancer cells.
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8 0.0068 Additionally, the cytotoxicity of LMB was
determ ned against two |ines of human bl adder cancer
we@etosa118UMUC- 3 and T24). The EC50 val ues wer e BCDOSB85/019591
gM and 0.0012 M respectively. 5 The foregoing
detail ed description of the invention includes
passaggs that are chieflypgy, gxclusively concerned

W Eh par G Al AN mfng{mfggﬁshse Bfadibfchieprtion. | 1t

convenilence, cbhqbuﬂdpartlcular f eal@y €uivmy be
rel evant—nrmore_thamjust—the passy mwhich it|is
di scl osed, andlLMt the di sclosure g@ﬂ%in i ncl udes
all the approprugte conbi|nat i ons of gigpker mati on f ound
i n the differentlopassages—SHmt+arty—atthough—t he
varioud figures &nd descr|i pti ons heP&0RSrel ate to
speci fic enbodiments of the invention, It Is to be
under stood t hat where a specific feature is disclosed
in the context of a particular figure or enbodi nent,

suchddigimally, banytatosisityef LR gvas tdétefrn@eé%g@ﬁﬁt two lines of human

o QAR ARLALS S ) pUNBE R g0 01

Ld\,{qegpgg;lwpyentlon in general. 15 Further, mhile t he
present invention has been particularly described |n

terns of certaln referred enbodi nents, . the inven n
i s Ade f@ﬁeﬁ?médietaée desqrip %frtgbawee‘i%bﬁlich‘éﬁ% Bas%?ﬁ are

tst dI
chlteFlg oF 8982%9%%918%6@% 'ﬂi é}u&i/ : 5%%/ 9596%%@6%2%&% t is to
be Wad@kt@bdthal th1ﬁ\1sdon¢iamychnki aonvapiencstthaict Wd@d@&tﬂrq@ay be

to formul a_l O Rl14

telpgant FUTHOTS P O e;measwmmg e SisE PR A3 R thek Ell&(dg%%ufe
hel% i’y fd§§'v&?1 th ap?ﬂip\‘l%feec%m‘tﬁﬁ/aql%ﬁs Sﬁln@(ﬁﬁmﬁ%@ d5usd ih Sedifferent

ereo erel , 4, or
passages Similarly, although the various figures and descnptlons herein relate to specific

embodiments of the invention, it is to be understood that where a specific feature is
disclosed in the context of a particular figure or embodiment, such feature can also be
used, to the extent appropriate, in the context of another figure or embodiment, in

combination with another feature, or in the invention in general.

Further, while the present invention has been particularly described in terms of
certain preferred embodiments, the invention is not limited to such preferred

embodiments. Rather, the scope of the invention is defined by the appended claims.
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Ris H Cl1-C5 alkyl, C2-C5 al kenyl, or C2-C5 allcynyl;
10 each Rl is independently H d-C5 al kyl, C2-C5
w@bkdosnyisd4 or C2-C5 al kynyl; R2 is H, aryl, cye¢Dabiop$919591
a heterocyclic nmoiety, 35 RRAor ~-NRs , , O
wherein R3 is H Cl1-C5 alkyl, C2-C5 al kenyl, or C2-C5
al kynyl, provided that R3GLAIME not Hwhen mis 0; R4
is H Cl-C5 alkyl, C2-C5 al kenyl, C2-C5 allcynyl,
aryl, cycloalkyl, or a heterocyclic noiety; R5 is H,
Cl- % dpmyl |, C2-C5 al kenyl, C2-C5 al kynyl, aryl,
cycloal kyl, a heterocyclic noiety, or C(=0 Q(Cl1-C5
1. @ késé @ﬁﬂd%gwﬁg sﬁué’t’me%c&%n@t&f&nm@gim al kenyl,
nyl, cycl oal kyl or fluorescent noiety; or
R5 and R6 a de nitrogen to thch they are comonly
to forma 4, 5,'6, or 7 menbered
@i ni ng heterocyclic ring structure; R10
25 R11 is Hor OH R12 is CH3,
nd &4 R$ H or
: 20Q5/ 11788 r2
PCT/ US2005//039591 mpofind Jaccording Yo c?a|n11
havi ng a structureFﬁbcordlng<bo Dot nula | a & (1a) O O
RL \' \' \ NNuHmRz 0 O4dH 3. A conpound according t
5  andfheipranaoghieeadiyrmcedpiablpsadisyestarg, solvates, hydrates and prodrug forms

thereof,

CH2CH3:; or

wherein

10

15

20

25

mis0,1,2,3,4,0r5;
R is H, C;-Cs alkyl, C,-Cs alkenyl, or C,-Cs alkynyl;
each R is independently H, C;-Cs alkyl, C>-Cs alkenyl, or C,-Cs alkynyl;
R?is H, aryl, cycloalkyl, a heterocyclic moiety,
§—<O_R3 E—O’R4 E“Niﬂs
0 , , Or Ré
wherein
R is H, C;-Cs alkyl, C,-Cs alkenyl, or C,-Cs alkynyl, provided that R is
not H when m is 0;
R*is H, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, aryl, cycloalkyl, or a
heterocyclic moiety;
R’ is H, Ci-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, aryl, cycloalkyl, a
heterocyclic moiety, or C(=0)O(C;-Cs alkyl); and
R% is H, C4-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, cycloalkyl or a
fluorescent moiety; or R’ and R® and the nitrogen to which they are
commonly bonded combine to form a4, 5, 6, or 7 membered
nitrogen-containing heterocyclic ring structure;
R is CH; or CH,OH;
R is H or OH;
R is CH;, CH,CHs; or CH(OH)CHj; and
one of R'? and R* is H or CH; and the other is‘H or OH.
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(CHmRz N H 5infornula lais selected fromthe
group consisting of NNH H, HH N/ ~NNNOu N
wQ 2005h111894 HH HO NNN~ H~ HLOHO iOH/ HeCT/HS1405/019591
,»~ NN, NHZNHV~-NH5, OHOH O HNHN NH, and H
4. A conmpound according to claim1l1, wherein Ris H,
2. R10 A sorfiptdindREcordimglth cIRiR 1i Bavifgd strikt@reiascdCiidg tafianilxla
is H 32 WD 2005/117894 PCT/ US2005/ 019591 5. A

conpound Qing to cl aimJ(,a wherein Ris H Rl10 is
CH3, R1 R12 is CH3 or CH3, R13 is H and
R14 is M 6--A conpound according to claim1, wherein
Ris H RLOJs CHOH R1lis H RI2 is CH3 or CH2CH3,
R13 is CH3, dnd R14 is H § 7.7 A wethpd &f i Mibiting
the proli | O t

. ﬁj' (I@j;‘l)m'RQ
H

contacting the

3. A compound according to claim 2, wherein the moiety

R‘I
|
fe\N/(CH)m-RQ
H

5  in formula Ia is selected from the group consisting of

S
N
;J"J\N/ _\-rrl\N/\/OH H O

N
H , H , @) ,
I ,I'J\ NS JJ“J\ /\/O
s Ny
H , NS ,
o) _OH
Y o ale L
N ~ :
H/\g/ :‘f‘\m/\)\o ’:T,\N/\/O
b » H i
K Ayt PO
Ho o H ) 0 .
H H
HH\N/\/N\ JJ"J\N/\/Nj/
H , and H
4. A compound according to claim 1, wherein R%is H, R'%is CH;5, RM is H, R* s

CH;, R is CH;, and R™ is H.
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target cell with an effective anount of a conpound
according to claiml or claim2. 8. A nethod according

wo eooshigispa 7, wherein the target cell is a hunmaPChUsaes/019591
cancer, lung cancer, ovarian cancer, prostate cancer,
or leukema cell. 9. A nethod according to claim?7,

5. wheetdmpduad hatogding cetlain 4, aherti\R bis $H R Atse@, RS is H, R is
ervi capcer. or _hladder cancer cell. 10. A nethod
CE@ﬁ“Fﬁ%ﬁ#ﬁng dSE&ﬁ%%%rdF' erative di sease, conpri sing
adm nistering to a patient suffering from such
6. hyper fympduh8hasddiifg @ s8as e, AhéRRrRYe M, RCal orabfiert iy e, R'
. anount of a conpound agcording to claim1l or claim 2.
lsGﬁhOmCﬁb€HEdiacg%ﬂdﬁn@RtdS&Lain110, wherein the
hyperproliferative disease is breast 15 cancer, |ung

cance i . I r ! i )
7 oSt AP LA PGS LTS GBS, A B g
targdt@elnwiéh, anvdifceyaahbunt oy peompolnd sicaddingetodil Smab esclhisn 2.

HPV- associ ated cervical cancer or bl adder cancer. 13.

A netho ccording to claim 12, wherein the conpound
8. | sng’dﬁﬁlﬁd‘wgta%‘“roé ng _?léué‘Pl y WICTS t&ﬁ??&?tﬁg@_ﬁ&dl_ e 'Praﬁliﬁancef’
lunig%aﬁ&éi‘,' Maki@n cHREF, PrdbtdiD 8ar @R Willeind: @AM ni stered in

onbi nati on w th another therapeutic agent. 15. A

met hod according to claim 14, wherein the another
9. t heapeilofl eceagding to elaign 71 whessinrtbe fargrisell isram BPVeassociged

A net hod accordi ng to ol aim15, wherein the tyrosine
Cerk’icng%aélc?rncﬁi%gﬁdgfcq%geﬁCrer’gti nib. 25 17. A pharnaceuti cal
conposition conprising a conmpound according to claim1l

10.0r  Achaihet 3f aedlingh 18)peipebleietative 3isvide 206l B&¥ministering to a
PCT/ US2005/ 019591 18. A nmethod of inhibiting the .
patigup sifferirg from suhdpmerprelifetative diserssadherppeptically effpciivg amount

g:g%\(ﬁ i - r , i$ing contacting said cell
Ofvm p‘%ﬁ@%ﬁ@@?@&?%@%ﬁ%@% compound according to
claiml or claim2. 19. A nmethod according to claim
11.18, Awhetheil acdonding tatleinm10,swiphSn tie Rperproliietdtivd disease is breast
according to claim 18, wherein the pr tein is. Bcr-Abl . ‘
cang . TUE RGO AR FARGHY RECPLEE SRR @ ISR Fd e padent i a
hutihi bitory anount is between 0.3 and 20 nM 22. The
use of a conpound according to claiml1l or claim2 for
the preparation of a nedicanent for treating a
12.hy pérpetdpil pegosding o elpise 4@.avherein the hyperproliferative diseases is HPV-

associated cervical cancer or bladder cancer.
13. A method according to claim 12, wherein the compound is administered topically.

14. A method according to claim 10, wherein the compound is administered in

combination with another therapeutic agent.

15. A method according to claim 14, wherein the another therapeutic agent is a

tyrosine kinase inhibitor.
16. A method according to claim 15, wherein the tyrosine kinase inhibitor is imatinib.
17. A pharmaceutical composition comprising a compound according to claim 1 or

claim 2 and an excipient.
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10 23. A nethod of treating bladder cancer, conprising
admnistering to a patient suffering from bl adder

w@ 281784 t her apeutically effective anmount of PCT/US2005/019591
| eptonycin B. 24. A nmethod according to claim 23,
wherein the | eptonycin B is adm nistered topically.

1825. N’hrethmsle)f afhibiepg dreexiportfobr prdteingreep threatvictes of a gell via a

iC n for treating bl adder kK KK K K Kk K
CP&? ate process, COmprising contacting smg{ 2ell Hith%n "inhibitory amount of a

compound according to claim 1 or claim 2.
19. A method according to claim 18, wherein the protein is p33.
20. A method according to claim 18, wherein the protein is Bcer-Abl.

21. A method according to claim 18, wherein the inhibitory amount is between 0.3

and 20 nM.

22.  The use of a compound according to claim 1 or claim 2 for the preparation of a

medicament for treating a hyperproliferative disease.

23. A method of treating bladder cancer, comprising administering to a patient

suffering from bladder cancer a therapeutically effective amount of leptomycin B.

24. A method according to claim 23, wherein the leptomycin B is administered

topically.

25.  The use of leptomycin for the preparation of a medicament for treating bladder
cancer. |

seste st she e sfe sfeshe sfe e
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