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currently avail abl e or under devel opnent. By way of
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[0009]  The disclosed compounds have the structure of Formula (I) wherein:



hydrogen atom a hal ogen atom and saturated Cl-C24

al kyl , unsaturated Cl-C24 al kenyl, aycl oal kyl,
cycl oal kenyl, al koxy, cycl oal koxy, aryl, substituted
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atom a nethyl ene group and a substituted nethyl ene

group; [0015] n is an integer equal to zero, one or

two; [0016] Z, for each separate n, if non-zero, and
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cycl oal koxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, am no, substituted am no,
nitro, azido, substituted nitro, phenyl, and
substituted phenyl groups, hydroxy, carboxy,
subsie@ HebroatY, HMino, Bkl &mgp,?g?&%ﬁb,e&bﬁﬂﬁé% nitro, phenyl, and

i ncl udi ng pol yhal ogenat ed , hal ogenat
subgtifptsd phenyl EAvPscar bonyl - CCO- R7, wherein R7 is

sel d I h Logen atom and.

sat @rﬁgﬁed %19%} lalxg%;ﬁggﬂl}ﬁ%tgﬁﬂ]rsglg eg (& I%dgi P ERYFime of 2
hydsgasihodrhyé baloganl mmken@lsatwa’lpek{o&:y(m aliol, omlsdtanated @FQ,, alkenyl,

: i e rvl, .supstitute .
ey} (bt Yoo NEHEIRRON aryt. BRET poterprp substtotea
heteralogt, iamixto(e) d;hgnmted,anﬁh@m myiko, aggﬁi subdtihs édhﬁiub,efﬂm@ﬁ,eal‘iﬁd substituted

.Qr.oups; , are_each separate _ _
ol GBRis bene CREH SR b aPER RUSBNS. e Ll inchuding
pol§liadiBenadteddk D oMb eohHE] ca@é&ifzﬁ atd ot dl Bl )Cﬁ% whlele Ry is selected

yl, [, _cycl oal kyl

unsaturated Cl-Cl12 al ken

ar )
from) 3 Sx§roeey EpBaPIlREen Atap., andylrdied Cetaarll; msaturated C1-Coy
aTk&A, eERRANY, @&%ﬁé@ﬂtﬁ&x@?w&ﬂoﬁgi ?Igigt@g%lﬂmted aryl, heteroaryi,

substituted am no, "nitro, and su nitro

subgfitgiep dicteratyl, smjne, sHbptisEsamine e, agidp f whstitutgd oitmos phenyl, and

mmkﬂg%zﬁh%%i Behs X2 are separately selected fromthe
group consi sting of an oxygen atom a nitrogen atom

- and¥826 ul fRu RatanfhRseactuck sdpamteluniubs fivtthe groap consisting of a
titut wth a R r as fined e;
RSB o b Eito e lort 480 o R, . st B g ket
cychualkyh giiroxat @{:loakosm ba, tsubsgiehiedn b, cr@mla?ﬂ,o Babstithied ahdBoaryl,
roup. f above,. an oxygen. atom a sul fur,_atom a
el Sk AP0 it A STBERY B P WRen MY Ahd Substinted
sulfatidSkdubit ed net hyl ene group; 100291 n is an integer
one or two; [0030] Z, for each

eq b%éo zer o, ] n.
s eaﬁ e 1 300 Xegme sepRmgiehbyeipoted Hopthe group Gepsistingpen oxygen
ato82E RitroS@PASAL &ldVh SBe GhbRd edch YR uﬁﬁBQﬁﬁe@Bpmbﬁt?mte% with a R

sul fur_atom a nitrogen atom or an oxygen ato
groym e3definegebogished bonds maybe either single or double

bonggzg [ O I | f Lth .
o Pl e e P B TARE 0L 8 s oeb B g spptioted
nitrggeh jatom wiithna tRayeirou@- fedrh phvie nandazgdnedods, aanfioxaadml ehyddized sulfor
6 05/.07. PCTI F1S2005/ 003636
mm@%ﬂ?%?ﬁgﬁz éﬁ%égﬁfwgbéégﬁg? & EEPhoxy group
AddPe29%naln ip nefuespeedusitb egh,mabstwef t he

[0636] Z, for each separate n, if non-zero, and Z;, Z,, 73 and Z4 are each

separately selected from a carbon atom, a sulfur atom, a nitrogen atom or an oXygen atom;
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[0031]  the dashed bonds may be either single or double bonds.

{0032] In preferred embodiments of the compound and method, the
imidazolecarboxaldehyde is 5-(1,1-dimethyl-2-ethyl)imidazole-4-carboxaldehyde and the



conpounds descri bed herein include conpounds having a

t-butyl group, a dinmethoxy group, a chloro- group,

and a mnet hyl t hi ophen group, and net hods of maki ng
woeusdzeagpounds, as well as the conpounds deggfisbRSs0363s
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such conpounds. [0033] Al'so disclosed are nethods
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arthritis,.chronic . articular rheumatism psoriasis, . .

di a@gt“ﬁ c ngpﬁo%? ,en%seff‘xéﬁ% &l 05?3 {RrcBeAting 2 condition in an
animalf whiopahdioddfean PcRIIR etk fteringB6 UhdniMRGE Db ®8s described
f cor neal gurmaft rejection, o etrol ental_fibroplasia, '
STHR, BB FROU thapis SigFYe i Brirseatastias arqlioraitomer ds a1 amonnt ghat is

effePh RO fedu@STRONAT @3kl  FAGMPING ddolRiond hcBRLT:
enbodi nents, the di sl?ase i.sIIJ ﬁt_ élanglér. c[ OOBSeTpla&nﬁ’eFuCh as
canceEy 38 Yithiss othen eanditions pseeiefad vaf rnukieh mely waet whsanlarization,
incifdth &R $Larhle, AMmuA ki on-ithHem SRR RS G Phe i -
mo_t r e%ti ng _srgla?c ani mal v?/l:flt h a %.n%r apetdéta?glae 3%!0!(;?%%18??’\?5‘?0]110
articifs (agumagfm apoBAgiG Wiird et retihepaltor nesivesciilky glawcodes orintyethy of
M&E’,n SRk t t]C ef.fective .
P mount n_lg‘%@%atlﬁg cohg%uc-rg %%1a% &% gﬁgcég%’u%%{ﬂﬁ]m Sk, Subooss,
capiffery obphratipnt in oathdrosclelmgiovplsquek, abumoporofifl0a6G] the like. In some
embobfleSls L Yisk Qgis%gjc macl;e can be a human. Preferably the
di sease" can be & Chwdr , a diabetic retinopathy, an
ag¢puss] at exhareabbdimente gene i@idedods EMahiche vaidsRr célipse in an

. S aspects the di sease i s nof cancer or cancer can
aninghl, PP PR (PO Ferad i SHTPHE bR eRispll Fiaglivs smount
of aRfcRipRuad by thet MRmER YOG st et Bkl for_ckampRO |317ﬂe t§$1jal!>éutically

further enbodinents relate to pharnmaceuti ca

oHeCtyiIBOIHi o fid PaFPouRd eRicPIg tEulip Fenpbmeringsiop s e varculature.
pr WO‘?)FF I QLB P MY drdh A% RNALIRGE Litrbféladuyythg 8L 1Y€ be a

anoun
tumor, a diabetic retinopathy, an age-related macular degencration, and the like. In some

aspects the disease is not cancer or cancer can be specifically excluded from the methods and

uses. Preferably, the compound is KPU-02.



of a compound di scl osed herein together with a

phar maceutically acceptable carrier therefor. The

vascul ar proliferation can be a synptom of a di sease,

for exanple, cancer, age-related nmacular

degeneration and di abetic retinopathy. . (0038] Sone

enbodi nents relate to nethods of preferentially

targeting tunor vascul ature over non-tunor tissue

vascul ature. The nethods can include the step of

adpesrst eiingfutiflerd BmBSiARhts R&! o PRhihaBedBiBBompbsitions for

conpound having the structure of Formula (1) as
treating A HreyeatingsTaseWiRr PTOtECIAkNT. qompoising i hermeeaiiclly, effegiive amount

digalty | i

of o SHABRLR i LT b Rl B oo KBty 4B TR et
The preshibr erififadtiop denrbget sydiptony ef 2 dizeast, Ul exalnipds wencer, age-related

ul at yre, r. exanpl e,.. by about 10% 20% 30%
mﬁ%’?qeg@é@%{%“’éﬁﬁ)ﬁ&a ABEBAINY 0% [0039] O her
en{inds)re nSeme ednttiofintemtsn@lahoths methofy 6f Gle@nddtialiy Yargeting tumor
targeting tunor vascul ature over non-tunor tissue
vasqyla

T OF L PR TR CRESHR RASHEMEan THSCIEidRdsathn ficitde  hpgtep of

admir@stereiy 16fh BRnaB Pref@E8)) 2 hivAin, Bo6hSs AR hiahs the kREGRE SF Formula
tupor vascul ature over non-tunor tissue vascul ature.

O gsolpagrivef detolier TEAMORTRAN issyerai &, (for ereEpleyfkiy, muscle, brain,
. r s : .
o pich: P 4ot IS k! YA} Wity Dhooplafsih be pldfnbliall) g
overcrendimpLEssess ¥asetlattresd for wiamkple, iy rabertt d 0%y 6.3 036,408, §0%, 60%,
709Mh % &g&,ojﬁes upon vascul ature. In sone aspects the
AP7%ondition can be cancer, while in others, cancers
paf@i3gul aOthey padodiments relnmemsthadse o petrdntialy kargeting tumor

SR8 el R S, SR S bl fpcn

an Miithdl wAggat FhatrErefenibliyChirgett! t@for USRS GvkAhbl-Bumor tissue
qﬁﬁgﬁngges i nclude i mmune and non-imune inflammtion,

vas ratoid arthritis, chronic articular rheumatism
PSQE0405 1 S Furthl: aR@blitnchi® rdiRO RAARY of I\@RNMRSAMhAfng the structure of
gl.auconmm, retinopathy of prematurity, macular = _

Forrgely &b ér S RipRaraiiohei |2 mpdifamenteior e igtment of oloanstitm associated

wit inek S5 Blanbd PORER rotiE@ ol A0 il il deBlhts 10l condition
atherosclerotic plaques, osteoporosis, and the |ike.

can g ¢apo0Ffile it cothars, seaneesp paticuluhepes b5 2 ravatedret Fgoifically

0 GRERRU . .
exd?‘?@' [ frrlh?ﬁe pr ep!fglz‘r}lapﬁfa\c‘)glnf';1 g@%ﬂlﬁég %%ﬁ%%%ﬂeﬁgérl %E}%érgvléélcﬁlém ation,
assogiated (Withrvasaubihire pswhich rdiepatonentculagnw. nigraanptes mmtihide dimune and

non-t\i(tg%tgné Sin a?r}ma %Q,Cr reﬁmaFiloid é:%a%]ﬁs,' ChF.'s‘OI%(lC RaAf'ticuTaI (r%gu;na%%lr\lz, psoriasis,

diabetic retinopathy, neovascular glaucoma, retinopathy of prematurity, macular
degeneration, corneal graft rejection, retrolental fibroplagia, rubeosis, capillary proliferation

in atheroscierotic plaques, osteoporosis, and the like.
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Z~l --" /| NNR-2zZ4 X\R3 2 (I) wherein Rl, R4, and

R6, are each separately selected fromthe group

consi sting of a hydrogen atom a hal ogen atom and
saturated Cl-C24 al kyl, unsaturated Cl -C24 al kenyl,
cycl oal kyl, cycl oal kenyl, al koxy, cycl oal koxy, aryl,
substituted aryl, heteroaryl, substituted

het eroaryl, am no, substituted am no, nitro, azido,
substituted nitro, phenyl, and substituted phenyl

gr odpQ4llaﬂtyldr :D)flyst aspeddothgre isCﬁDoﬁdElY thecysenof aaiohmouﬁﬂ having the

ﬁ%l g‘ge t%amggl’ &ﬁw glé’ﬁ%l ngpg halmoég%}%ned al, ai/ugnfg vascular

Eflabse Iﬁalﬁﬁtrﬁ@atlﬁgmcandmtmeﬁ@natcsaﬁesera hal ogen atom
and saturated Cl -C24 al kyl, wunsaturated Cl-C24

al kenyl, cycl IkyI égloalkenyl al koxy,

cycl oal koxy, ?3%( titg.ed aryl, Riet er oar yl,
substituted he { am no, substltuted am no,
nitro, azido, %ubst )Gteﬂ ni yl . rand
substituted p é gsroups;] R and RI“{are each

y
i ndependent |y @(ée 0 r consi sting of a
hydr ogen at ofty aZa al ogen atiom ftxnd s rated Cl-C24
al kyl , unsaturated Cl-C24 aPkenyl, cycldal kyl,
cycloalkenyl al koxy, cycl oal koxy, aryl, substituted
aryl , heteroaryl, substituted heter@®aryl, am no
substituted am no, nitro, azido, substituted nitro,
phenymxmﬁnd substituted phenyl groups, hydroxy,
car boxy yano, al kylthio, hal ogenated

B Ry anil st 48 F%fe Sﬁbqfilftﬁ]ét lgeted oM W REAUP CRRIIBHERAR Bydrogen atom,
£ALRYEY laton?NghdC 3hARY! C;-EF0:RYL, undhig at‘e'd”cRé %me% cyeloalkyl,

sel eCted froma hydrogen aton] a hal ogen at o1
@atoa}i@méd E(Hcom4cjml¢a}koxy, umht lamtatlwed(:l arﬁ24h<at:mmyy| substituted

Gl oaﬂ kyrfuhf),ggs% S(%%L:ltie((? nééttugcr)o ya218 S ISITI ah%(:geét mtro phenyl and

ero

dmbtt&ﬁﬂa&rp}tbtéyl affbus, hﬁdrbﬁi lda.bttoegl @%@R;,mﬁg@ ait]lagathttg,halogenated
stituyted nit n titute pen _

%]fﬁgu‘t}%l“ e rmlyha&wanﬁtade ﬁ% laita?attei GoRrarl pyd satieaylt $ CO-Rs,

WRReiRA POt ecRld fﬁhﬁ‘ a'?x?ﬁro%@ﬁ/ AofD b h¥1oBGHRAGm! &d s‘ﬁﬁﬁated C1-Cas alkyl,
another; R2, R3 R5 are each séparately sel ectéd

ynsgmaede Group ais,@n:su sevchapliol, @velpelkeybn dtsm cyaloalkoxy, aryl,
%?Lt%%@ aﬁ{l;,(e}ﬁtﬁr@!ﬂglé @%H@%ﬁ%tﬁ?&&rﬁlénﬂ’{ E%ﬂ(ﬁstttﬂ%%%nﬁﬂg tn?t(lj'o azido,

@@ﬂﬁmaﬂhﬁxyphawybndsﬁmeuﬁqMaﬁdgmyb& heteroaryl

It ut ed h t.eroar
é 'l'l are eac depena/en’tly sqected from the group consisting of a hydrogen

atom, a halogen atom, and saturated C;-Cy4 alkyl, unsaturated C;-Cy4 alkenyl, cycloalkyl,
cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, amino, substituted amino, nitro, azido, substituted nitro, phenyl, and
substituted phenyl groups, hydroxy, carboxy, ~-CO-O-R;, cyano, alkylthio, halogenated
alkyl including polyhalogenated alkyl, halogenated carbonyl, and carbonyl -CCO-R;,
wherein Ry 1s selected from a hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl,

unsaturated C;-Cy alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, afyl,

8a



substituted am no, nitro, and substituted nitro
groups, sulfonyl and substituted sul fonyl groups; X1
and X2 are separately selected fromthe group
consi sting of an oxygen atom a nitrogen atom and a
sul fur atom each either unsubstituted or substituted
wth a R5 group, as defined above; Y is selected
fromthe group consisting of a nitrogen atom a
nitrogen atom substituted wth R5, an oxygen atom a
suﬂsﬁmtedairyinhetaomyl dhlzmdlt&hﬂle‘td:rbargt anminoa suiBtiiyddedigino, nitro, azido,
ou nd a stlt Iene roup; nis an
‘Ej‘ RHUe e é’Pet{y and s St‘Bﬁg Ylv%ou > for each
RERAMAY ?(Ware'efth&odﬂwélﬁﬁﬂ)y b(ﬁﬁ’l@ t€-bne &othefdr ARChf4o@1&ntly bound to
eac separately selected from a carbon atom a
agd a9fheBt om a nitrogen atom or an oxygen atom and

he;
RE g ARSI R ool 3ofel Hon R g Bon A o pirgeen atom.
tllhelogﬁEatoﬂh ancbsatqlaiﬂdlﬁl €1, Bbyhuhst(atpd Ci4€ 1 Alkenyl, acyl, cycloalkyl,
ar at of a canent for treatin ondi ti on
B SRR clonlo Sl arSBIGR e Gelet b bsB e groary, amino
Subistitufdd lanfigd, Mi#d Nend- fdBstitddéd Nithh gfipsX suffen B ana slibskituted sulfonyl
wherein 8b R, R4, and R6, are eacﬁ separately

@OUBSt ed from t he group consisting of a hydrogen

a.ha 4 al ky
%L glg}:i u}r{ L ta% dée%?ﬁ%ftsgl% ?ﬂm'? A Igmg)téx? dcoﬁglstﬁzg oft aﬁ cLXygen atom, a
piyrokaedtieenayid, a salfuoatgm, e@ohleahd:rkmxghstralteﬁl ar sehsaattéd witked Rs group,
ar%g, $§%eroaryl substituted heteroaryl, am no
AUBEPPY %6 amino, nitro, azido, substituted nitro,
phigRylkcte@Rdm e @%dpt stnSEtiRNeNY hiteOd BSm, RHHrOPN atom substituted
carboxy, -CO O R7, ano, al kyl thio, halogenated

Wit Rs. mh@waa} ﬁ@mpélsy BB Edized sufur awal, egesibilens group and a
&ﬁ%@ﬁﬂﬁ, g&ﬁ nyl -CCO- R7, wherein R7 is

seleqte fron1 drogen atom a hal ogen atom and

B &taprinteget eQlal GZ4cral doglor two;

Z, for each separate n, if non-zero, and Z;, Z,, Z; and 7, are each separately selected from
a carbon atom, a sulfur atom, a nitrogen atom or an oxygen atom; and

the dashed bonds may be cither single or double bonds.

[0040b] In a second aspect, there is provided the use of a compound of Formula ()
in the preparation of a medicament for treating a condition by reducing vascular
proliferation:

Ry R4

ZV

z\ z

| WY#—RS
Zo o NN N N=

Ry Zi "R, \<Re
wherein
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unsaturated Cl -Cz4 al kenyl, cycl oal kyl, cycl oal kenyl,

al koxy, cycl oal koxy, aryl, substituted aryl,

het eroaryl, substituted heteroaryl, am no

substituted am no, nitro, azido, substituted nitro,
phenyl, and substituted phenyl groups; R' and RI"

are each i ndependently selected fromthe group

consi sting of a hydrogen atom a hal ogen atom and
saturated Cl-CzZ4 al kyl, unsaturated Cl-C24 al kenyl,

RoyRl, @aad Ry,lare cacly etpandtdie mgdbqte@frkmxye groyp t@alskiog yf a Bydrbgen atom,

tituted bstit
o B 4B Mg TG oA I SRR G albegh, oyeloalks
SeiBRkbdyut ea@(d%&t r@cldﬁh{%ﬁw aar}"ln dsub‘éﬂﬁbﬁ:ﬂ' taﬂtle%a@é}Sﬁylh substituted

groups hydr oxy, carboxy, - cyano, al kylt
Qe n O, alllhewut@duﬂnum,ngﬂml %&1 Ybaavted aiey | phenyl and
o_ | -
I N g
1ﬁ<andmgtpetyhﬁ]bgéiﬁdedah]ky], Jhalogasaedl cabed/. CindCE4rbonyl -CCO-R5,
ken | k cIo | kenyl., al koxy
Efin 4y Rosepoied i BT Rt ot by, iy dsp sapied Cr-Car alk
wiiedhidiutegadr nebREBAS Ydycloay 0 cySbdlBdnivi, Utaﬂg@x?,m d¥eloalkoxy, aryl,
nitro, azido, substituted nitro, phenyl, and
sybisatpd prvb diefsrrany)| SubsiEusd; hetrroay s amging, Nbstltateé ag)ipg gjtro, azido,

d.f t l entl
Tt RNl PO Rl B e o

Bepat R'ehy seh émde@dndenﬂynselhete@rfmxrpﬁmogrsulstcomsgstmg @ a hydrogen

S PSS o DRLEREE 5 R BRI LS Bl B ot

@Ei@@l’k&‘nylc)’a‘llk&@ k&ytYoali@ixy| , ar§lybsibistitutedd a@ﬂ}” heteroaryl, substituted
heteroaryl, substituted heteroaryl, amn

heteearyls (ATeiR0.a FHPRETULR t30R00.a MEras uBALY. t EHbéHtuFﬁdt pgro, phenyl, and
ﬁﬁ%ﬂ%@l gfnéﬂ}fl %S%J#’ai Hfhré:k&b%iﬂo&é LedG- f{ﬁ Yhno, HIOHRS, Rilbgenated

ely sélected from gr oup
digisinelnding relyhatveonajee alkat, dmlogenaied m@t@emyl amb wprband € CO-Rs,

sul f.u h either subs tute
Sl o A s g v e BA Ry it B B o,
ins@maldde @roUp atkend] séyichaliot, &yﬂbﬁlkﬂg&n afitoam @cloalkoxy, aryl,

nitrogen atom substituyted wth R5, at.om
ShFTHED AbrACEOR; SHOSR Nofarsh BHnOaSHRSY ﬁ&ﬂ%é\%m nitfo, azido,

&B&H&e@ﬁgma%he%?p%d Lis@d BBy SRfpEr oup; N i's an

I nt eger equ 0 zero, one or two; Z, for each

R.elpa pad Bl"nare efthan snvatently, bound ione #mthepr arschazgowatently bound fo
each %gparately selected from a carbon atom a

% 10t om a ni trogen atom or an oxygen atony and

R & R dirdeiel Scpiatelp eledttd &vmsthergloap osnsiktiuploéa hydrogen atom,

EP }?zﬂggsén’ﬁgn?ra%dnsa%ulgzstef 8?%12 al%r)l unsaturated C1-C12 alkenyl, acyl, cycloalkyl,
alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl, amino,
substituted amino, nitro, and substituted nitro groups, sulfonyl and substituted sulfonyl
groups;

X; and X are separately selected from the group consisting of an oxygen atom, a nitrogen
atom, and a sulfur atom, each either unsubstituted or substituted with a Rs group, as

defined above;
8c



selected fromthe group consisting of immune and

non-i mmune inflammation, rheumatoid arthritis,

psoriasis, a retinopathy, neovascul ar gl aucons,

macul ar degeneration, corneal graft rejection,

retrolental fibroplasia, rubeosis, capillary

proliferation in atherosclerotic plaques, and

ost eoporosis. [0040b] In a third aspect, there is

provi ded the use of a conmpound of Formula (1) in the
Ypiseyedactdi foom dlie growp dbrastgt offonitogaf @pwnindtkdggn atom substituted

t.argetin r Vase | afure nor

BERE DS b By 5 S5 S RYS e 5 MO QSRS group anc
s&mi\t&gdﬁ}e&y%ﬁe@du wherein RlL, R4, and R6, are each
separately sel ect ed fromthe group consisting of a

THiy éf HRAST CEltabip ZSE0, KBS BYRYP: at om and saturated O - C24

leky | ke fi
72 78 ach WERGAL T i fels, B 73 RN 2 OR b Yl selgted from
aaayton ahnn,ewau&uwtpmsmbmogtmatem orfag sy graraydm; aadi no, '

;ﬁg elr Eluhﬁ(g bo% %){ E%t{:{g@ér A 1{9 ?}t ékr)%i)ﬁps cﬁ erré%}lf 8 condition is
LadcR@x Yronr GE: Qriddp €ofBid€ing abﬁ()&inﬁrhme afal rmammd inflammation,
al kyl i ncludjng pol yhal ogenat ed aIkyI hal ogenat ed
DEVBIAI | argfitisc aP¥EAs} -oCrsHRgpat h¥ph deRyascigr | glaucoma, macular
&l fe 0 I m
R AARE, ORG, Ul RRRaGh S T Re® B TRt capilary
pyh&mﬁk%yhamavﬁﬂ@mhkehyW% akk@%ymey@Ioalkoxy, aryl,
ﬁ)g)tét g:tr ;/lt Ut ecﬁlf?é: eét hg}%eel% ﬁxtaor O;Jeg rtrll§ o tok!él &Sgound og Formuia (I} in
the pre}ﬁibtbﬁ)hl dful @edibirhér ,foxpﬁleféyéntlaﬂﬁ dargﬂb@ttumuf eakcnllaﬁ_nm/ bver non-tumor
HgF R1' and R1" are each independently sel ected
UﬁueVPFB fie group consisting of a hydrogen atom a
hal ogen atom and saturated Cl-C24 al kyl, unsaturated
Cl-C24 al kenyl, cycloal kyl, cycl oal kenyl, al koxy,
cycl oal koxy, Rpyl, &ubstituted aryl, FQeteroaryI

substi tut ed hetgb yl R, am substiftuted am no,
nitro, azido 1zy¢ed heqyl and
substit ut ed ph|ny| : é“pﬂtmgg;g?séhmbéﬁy,

-CO- O R7, cyanq,~al.kyl tbhi Ral o ed al kyl
|nclud|ng poI % enated a kthAhan enat ed

car bonyl, and éar nyl X, 6

(D

wherein

Ry, Ry, and Rg, are each separately selected from the group consisting of a hydrogen
atom, a halogen atom, and saturated C;-Ca4 alkyl, unsaturated C;-C4 alkenyl, cycloalkyl,
cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, amino, substituted amino, nitro, azido, substituted nitro, phenyl, and
substituted phenyl groups, hydroxy, carboxy, -C0O-O-R;, cyano, alkylthio, halogenated
alkyl including polyhalogenated alkyl, halogenated carbonyl, and carbonyl -CCO-Rs,
wherein Ry is selected from a hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl,

unsaturated C;-C,q alkenyl, cyvcloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
8d



CCO- R7, wherein R7 is selected froma hydrogen atom

a hal ogen atom and saturated Cl- C24 al kyl,

unsat urated Cl-C24 al kenyl, cycl oal kyl., cycl oal kenyl

al koxy, cycl oal koxy, aryl, substituted aryl,

heteroaryl, substituted heteroaryl, am no

substituted am no, nitro, azido, substituted nitro,
phenyl, and substituted phenyl groups; R Rl' and Rl"

are elther coval ently bound to one another or are not
wbstithted ttyy, hetmmﬂ stdostm@ddwmﬁmﬁ aRino, Fbstitiied aRBoq ngro, azido,

rat sele roup consi sting of
%‘%ﬂga‘iﬁggg }’nan% '%’5? begrP% ]%yl %m"% ‘d sat urat ed
a - @Qaﬁcﬁkﬂl , arti &3k Uhédpeadenty Gib%c&klkﬁﬁlyll theagiphp consisting of a
cycl oal kyl , al koxy, cycloalko % 2} substlt%%%g
Wgenm%r%%l%eﬁ aemsind; gredeh e  unsayated, C1-Cas alkenyl,

é}dhﬁm i ngﬁ?éﬂéﬂ}@, Aok 0. cyeld gltkgﬁbskﬁlmsﬁgstﬁ‘ut&df oaryl heteroaryl

oup onyl’ "and subsftit grou
avhetith2: e raeyaninel, yohsohuesst etinby piwo; KEdgr ﬁltuted nitro, phenyl

nsji sti of, an e o
G SR P HVRR, P eS0T BB oo
Ndléden@xedRalkgr Elumdlng@ﬁ)l}dﬁfolgmdaélbﬂehalé(gemstes ekrbcrbé cand carbonyl -
fromthe group, consi n atom

of anitro
A Db atretroh 'sSEBSES FOPQd AT R PR B eihieryeted C:-
éﬂlailépﬂ RERRated QX4 'aﬁ(@%rlséﬂcfddﬂ(yﬁtcsmbalﬁeﬂwtam@x? N&cloatkoxy, aryl,
group ‘and a substituted méthyl éne group; n is an
substéyted aaqu@terof@'yk evltituinchetgroarylp amjno, fgwstiigpdipmino, nitro, azido,

Z3 and Z4
BRRRL R oy MR BRI R s on Srom &

sul ferataﬁlea afd bitleg edvatmin soundrio @ugganthat onpreamd covalently
he dashed honds nay be either single or double
do ongaIof§HA0c] In a fourth aspect, there is

provt (,J'Rd atnh Rs %@e&ﬁ s@pa?r:ﬁﬂ? QuB&ed BYin e LhAp cShsidiak U 8 hydrogen
of FOf mil a (I') in the preparation of a medi cament for

athe, tar belogRonatowE aad serded iCort1agdiodi wrseraipd §1-Cio alkenyl, acyl,
\);E(sfé;:au aﬁl;:cé%s g&ﬂt@lwﬁ ﬁﬁr} \égt%sglglrt:&?%g %ﬁfé?&&rl,, SLsk()Sthﬂted Fggteroaryl,
¥nho, Ei:rbsﬁﬂxﬂed\ Reink¥Znitro, and substituted nitro groups, sulfonyl and substituted
sulfonyl groups; \

X, and X, are separately selected from the group consisting of an oxygen atom, a
nitrogen atom, and a sulfur atom, each either unsubstituted or substituted with a Rs group,
as defined above;

Y is selected from the group consisting of a nitrogen atom, a nitrogen atom
substituted with Rs, an oxygen atom, a sulfur atom, a oxidized sulfur atom, a methylene
group and a substituted methylene group;

n is an integer equal to zero, one or two;

Z, for each separate n, if non-zero, and Z,, Zs, Z3 and Z, are each separately
selected from a carbon atom, a sulfur atom, a nitrogen atom or an oxygen atom; and

the dashed bonds may be either single or double bonds.
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wherein R1, R4, and R6, are each separately sel ected
fromthe group consisting of a hydrogen atom a

hal ogen atom and saturated Cl-C24 al kyl, unsaturated

a -C24 al kenyl, cycloal kyl, cycl oal kenyl, al koxy,
cycl oal koxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, am no, substituted am no,

nitro, azido, substituted nitro, phenyl, and

substituted phenyl groups, hydroxy, carboxy,

- CO{®40¢] Io\aafoarthadspock.tthem,is padvidpdnthe ede ofilakopinpound having the

i ncl udi ol yhal ogenat ed al.kyl .. hal ggenat e

RSP BRI SO50ALE. Y by (RLAERABHCR she weament of o
SRLRGh &dsob a0 Rith Y Qe v Abdiureforn@hiol @flica P vadddlature that is
saturated Cl-C24 al kyl, wunsaturated O -C24 al kenyl,
rypetsalkyl , cycl oal kenyl, al koxy, cycld@)koxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,

anmi no, substiRuted Bmino, gitro, azigp, substituted

nitro, phenyl, \a@d/su It groups; R' and
RI" are each Zégéﬁéﬁﬂgﬁél

ted{from.the group

consi sting of%gﬁﬂhyd ogeN at ’ﬁh‘pgeﬁsatonl and
saturated Cl-Z2# al k¥l , Mnsapirat -C24 al kenyl ,

cycl oal kyl , Mogl kenyl , kdx%g cyal oal koxy, aryl,

substi tuted ar&l, heteroary,, substifated

het eroaryl, am no, substituted amino, nitro, azido,
%_gggituted nitro, phenyl, and substituted phenyl

g 5u33, hydr oxy, carboxy, -CO O R7, cyano, alkylthio,

- hat,ppgnal 84, &t kyoh sepchbigisaigeipd frphahe genatceskiaink wE a hydrogen
hal ogenat ed carbonyl, a arhonyl - CCQO R7 erein

Fom; < halgeici e ﬂ%ﬁ%ﬂth@gr@@«eﬁakﬂt Wtu&t%‘faﬁémﬁf%‘nfydmlkyh
é}{&&;aﬁéfly{[ a4 16k, -cyci@éikcﬁiyky!ufyl uReRtitial efyiCl h&ddaryl, substituted
al ken a

. cycl oal kyl, cycioalkenyl, al koxy, )
kgporbaral, kamine, supstitutegf arginbs mittest eddar yhbstingade mdem, yphenyl, and

i t.ut h 0 ' it u ' .
SR B0 oy SRy, SO e A, o
slkiyisinkcluding dpgifieahydengied s, lodehitedrdrbBhyl, ané cefbbhdr -CCO-R,,
B STt BT 3508t R e Sl RHAETE o,

SRRAtALE! )-8 %qa&eﬂgl,f ERRBAIRG, BYOMRIKEBNSI HitdxR9 %Eloazkoxy, aryl,

h{gtogen atom a_ hal ogen atom and saturated C-Cl12 .

sbijinted gpd shatgraarsll sastitnted heiqrearyl, amipoy pubstited) againg.yiitro, azido,
cvel , . t ed aryl,

ﬁ]g er%/egr@t © pg%@%?ﬁ?%&%‘ﬁ%‘%gg%%#g ani no,

substyl tand elftl;" asre neach nintleendantld  sidestdi frotwe thenigtoup consisting of a

roups, sulf | and substitut ?% ul%g | groups; X
Biiodes it o Bt By B0 weberlef 5 i el Yol oiel Tl alkenyl
SRS RYclohlkany | OXaRH, adyeMalkdxy,Niak¥l0g®Bstatied asMd mteroaryl,
sul fur atom each either unsubstituted or substituted
sbstifuied IS tegpasylp amino, substituted amino, nitro, azido, substituted nitro, phenyl,
and substituted phenyl groups, hydroxy, carboxy, -CO-O-R; cyano, alkylthio, -
halogenated alkyl including polyhalogenated alkyl, halogenated carbonyl, and carbonyl -
CCO-R5, wherein R; is selected from a hydrogen atom, a halogen atom, and saturated C;-

Caq4 alkyl, unsaturated C,-Ca4 alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl,
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as defined above; Y is selected fromthe group

consisting of a nitrogen atom a nitrogen atom
substituted with R5, an oxygen atom a sulfur atom a
oxi di zed sulfur atom a nmethylene group and a

substituted nethyl ene group; n is an integer equal to

zero, one or two; Z, for each separate n, if

non-zero, and ZI, Z2, Z3 and Z4 are each separately
selected froma carbon atom a sulfur atom a

dubjtitoge arvhthetararylametygerhestramyl, anthot ubsiilasdedibamilso, azido,

y.be ejther sjngle or doubl e bonds, wherein the
g’gﬁlfﬁefi&ﬁ“ﬁ’ ghen§L3|ag%§lg3&1fl %ﬂ%%g&}‘@ﬁrp consi sting of
| MyQeR Aagh RONadeEHRE chyHidfBIub®Ro onk RALIBL 8 bre not covalently

arthritis, psoriasis, a retinopathy, neovascul ar
bpuad &omre angdietil ar  degeneration, corneal graft

rej gcti,o etro ' ' LSnsic;
oI L0 SRR Bk OEUAE G GLUS05 g ot e
aod, astabgpeoroens andrsaefatdde €610 praikeh whatttagedDERI Nglenyl, acyl,

004 The acco nyi ng dr awi.ngs, ich ar )
%ﬁ@)@f‘%& 0% BT »5'3?%19“%@ ar%w’fg bet%é@*?f Jupsfjtpigf heteroaryl,
B8] Yubkslituteatdn@hs, £iG6! ahd) sisafulidr fitto abadi BEAINST @hd substituted

the present invention. Together with the remai nder
wifopHesredisci fi cation, they are neant to serve to

expl@i ef er,

moacs B R O T A et of g o @
hiroge adm sdaidlal setfur aiotmheachrither lunsiblsgtuted roawibsgsred W2 R s group,
Fi gure illustrates a reaction schene for producing

i 8?%éﬁ¥ﬁylahfstins by reacting a

di acyligiskptie@ifeh aké NBodp WbidktidR of a nitrogen atom, a nitrogen atom
i m dazol ecar boxal deheyde 2 to yield an_ internediate
BhRwYied Vit Rjar 19Xy geny dewt & UNHT PR BHidiasianips atom. agnethylene

| istin. [0043] Fi 2
of} %&a%?g@%%ﬁ%ﬂ%%?yﬁ%r@%ﬁ in. | ] Figure

epi cts the synthetic crude
dehyrdis @p reegek eduiabta zero,[0@O4d§wdri gure 3 illustrates a

reaction schene for producing.d dr.ophen hi stin

by Tl (R STATAET o ROFGEPRERGZ e |2l e el separatcly
- hantal feny debdn hiony kehidurafon,H €60@sliaeing or 20PN stokif and

}NI(‘)]I f}lﬂ% I@]S@ﬁp@rc? gg}lwed ;%:bg ﬂfagnﬁ;,qrp%d? §? :dglgb% %gr)l(dasl, gfigl%}lndt%elc%ndition 1s

selecited from the group conststing of immune and non-immune inflammation,

rheumatoid arthritis, psoriasis, a retinopathy, neovascular glaucoma, macular
degeneration, corneal graft rejection, retrolental fibroplasia, rubeosis, capillary
proliferation in atherosclerotic plagues, and osteoporosis.

Brief Description of the Drawings

[0041] The accompanying drawings, which are incorporated in and form part of
the specification, merely illustrate certain preferred embodiments of the present
invention. Together with the remainder of the specification, they are meant to serve to

explain preferred



[ 00451 Figure 4 depicts the HPLC profiles of the
crude synthetic tBu- dehyrophenyl ahistin produced
fromRoute A and from Route B. [0046] Figure 5

wa bdogsiat es two nodification strategi es forpcr/ws2005/003636
dehydr oPLH for potent cytotoxic activity. [0047]

~Figure 6 depicts the putative active conformation of
dehydroPLH at the phenyl noiety. [0048] Figure 7
depi cts Cytochrone P450 net aboli sm of phenyl ahistin.

mode Bf il GbHafh SrhpdulEl §18hE Savktingo Bdik OF AlifiQNinOhe art. In the
t Bu- dehydr oPLH. [00501 Figure 9 depicts the synthesis

dravgingh: pr odr ug i mage of acyl - E-t Bu- dehydroPLH. [00511

Fi 10deni : o
£ 8, L OFiaR ChRedli® oLEIRSE Bk 0 bABLAN aklcrophenstabistns
by debbtingi «ldincyldilidtepiperhaint hywith e} -imidreriecnitoealdgtydt Drie. vield an
uehO00gT SLats 11,0081 of SLNS LHPET BLuNGa95eY ' pliuce o
dehyaéphbnyldtisini dazol - 4" - Z- yhnet hyl ene) - pi per azi ne- 2, 5- di

one. {00531 Fi?ure 12 depicts the gffect of KPU- 2,
KPUO4B] andigirsut yIepiREnyPantEttn FRitlgorffartfs ofpmathptic  orude

dehﬁ.ﬂéyﬁh@ﬁ;lﬂélﬁﬁn.and taxol on HuVEC nonol ayer perneability
to FITC Dextran. [0054] Figure 13 depicts the effect

of (Ml 2 Higyee dineiatas agervspmenhrmpfoppraduaperdehydrophenylahisting
: : | B Nenddls 0 .
by SRR Bt Bk P Bt GBI Tl

compQOE5 |17 Fivioh ais Iadehivgths at higtidizblewrboghldeteyic? 14| ngroduce a
orgrl)]i nation with CPT 11 on the wei ght of
exci sed at autopsy in individual mce in the

HT @& 5 HU mifiputzo 1 4o miepitis mite  XPLOY paffllesnofiehe  §rO@S Gnthetic tBu-

Fi gure 15. depjcts.the ef fect of KP alone and in
deh@B%’(?Pﬁ&‘f‘fW%“?ﬁfwioﬁff %?Pdefgcinf ﬁ%ﬂ%éé tumor growth in

t hgoddbt 29 Frlwenilfcelas thdmmddianaodaicdbicina bhydkd¥@ 37 for potent

Figure 16 depicts the effect of KPU-2 alone and in
CYOEEFHAHERY-on with CPT- 11 on the wei ght of tunors

exqhgef atmiRW QRSN thd PethikiedidBle SnERmbiorl BeddHardBLH at the
Human | on” Tunor Xenograft nodel. [00581 Figure 17
pheppd ploasis the effects of. A KPU-2, B. KPU-35 and C.

ol o BN B e B e R
colie9t undiguxehiigstestds theodElmigration of tBu-dehydroPLH.
[0050]  Figure 9 depicts the synthesis and prodrug image of acyl-E-tBu-
dehydroPLH.
[0051] Figure 10 depicts the temperature gradient of 3-Z-Benzylidene-6-[5"~( 1l,1-
dimethylallyl)-1H-imidazol-4"-Z-yimethylene]-piperazine-2,5~-dione.
[0052]  Figure 11 depicts the temperature gradient of 3-Z-benzylidene~6-(5"-tert-
butyl-1H-imidazel-4"-Z-yimethylene)-piperazine-2,5-dione.
[0053]  Figure 12 depicts the effect of KPU-2, KPU-35 and t-butyl-phenylahistin
in comparison to colchicine and taxol on HuVEC monolayer permeability to FITC-Dextran.

[0054]  Figure 13 depicts the effect of KPU-2 alone and in combination with CPT-
11 on estimated tumor growth in the HT-29 Human Colon Tumor Xenograft model.



[0059] Figure 18 depicts the effects of A KPU 2, B.
KPU-35 and C. t-butyl- phenylahistin alone and in
combi nation with CPT-11 on the weight of tunors

wéSsspedy@t autopsy in individual mce in tI}@T)ﬁgm%gm%sﬁ
Human Col on Tumor Xenograft nodel. [0060] Figure 1

depicts the effects of KPU-2 al one and i n conbi natl on
with CPT-11 on tunor growh in the HT-29 human col on
tunDr xenograft nodel : conpari son of three st udi es.

8%%} Fi SHI5 natl 4 %&'tﬁ%&f&é&%xﬁrﬁ E%IO 155‘%; N&th CPT-

11 omheghmghu ofl tiriyers £XGis2d athumiopsy mohdmdtaj mwe meﬁed@f-aﬁ {Human Colon
T %e aff mp rison of three studies. [0062] Figure 21
- Tumgr Serqezef wa i i nat i

ffects of KPU-2 alone or in conbination

W {dos 61T AX FigRikeel DMbpR & th RO AT aBhe Wdin cBmbiRSion with CPT-
DU- 145 Human Prostat e Tunor XenoIqraft Model . [ 00631
11 opjegffppatedinmee gowtisintiH L suman Gplon TugegXonogpaft meslgl. 35

angpoS7) t - B 16 RBRAhALESE dAk @9 ARnA R th Bombination with CPT-
conbi nation with Taxotere on the estimated tunor

11 ogilesyit ¢ glyeps Enore proéied at antopoinsndiwdeal aried indha lHE-2P Alupriap €olon
,mﬁg ' e DU 145 Human Prostate Tunor Xenograft
T g‘é{l&?ﬁ%%%‘ Figure 23 depicts the effects of KPU 2.
al POS8hnd Fignre bTridemiets itenefivictsiof: RaXdlUel,B.dGPE36 and C. t-butyl-
daIeC|se s at .au the
ooy e afd Bl SRR S ord s ok Ty e -
ZQMMJE%%:EWI 003636 [00651 Figure 24
e effects of KPU- 35 alo ng. i
coPRhE. | e o Sl s oo oivh REUT BdEiU-25 pd Gy tbutst-

pheﬁwmhnvm&m i tcomBin@fsy with aﬁ'[elebh ESwERYEIT thneS lab®ed at
Tunor. Xenogr aft. Nodel . h0066 ure 25 depi cts t he

autogfst ip pdivigyal picedp@eIT-p0 3105 gmer Xenogppfiyppadel.
ph thgagl Fidute 8 QBRRNML bfeckONOKPBIY ABndMuldin Eisn with

Human Breast Tunor Xenograft nodel.
CPTFI lgon B geeph i the 2 nfoeant o9 logf tukPI Kepoghh nf@deih@pmmnson of
ﬂmg hpatl on wwth Taxotere on estinmated tunor growth
t he

A549 Human Lung Tunor Xenograft nodel. [0068]
F| {enod] 27 Fitapd 20 siepitte tef batssolOKPHRkIRncakning @ndination with

crnGBTRTBA el g G ShE 128 LB gl moces
comparison of three studies.

- [0062] Figure 21 depicts the effects of KPU-2 alone or in combination with
Taxotere on estimated tumor growth in the DU-145 Human Prostate Tumor Xenograft
Model,

[0063] Figure 22 depicts the effects of A, KPU-2, B. KPU-35 and C. t-butyl-
phenylahistin alone and in combination with Taxotere on the estimated tumor growth based
on observations made during the in-life portion of the DU-145 Human Prostate Tumor
Xenograft Model. |

[0064] Figure 23 depicts the effects of KPU-2 alone and in combination with
Taxotere on the individual excised tumor weights at antopsy in the DU-145 Human Prostate
Tumor Xenograft Model.
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Xenograft nodel. [0069] Figure 28 depicts the effects
of KPU-2 alone and in conbination with Paclitaxel on
estimated tunor weight in the nmurine mamary fat pad

woiRksatad MDA-231 Human Breast Tunor nodel pcirRR7R3003636
Figure 29 depicts effects of A. KPU-2, B. KPU 35 and

C. t-butyl- phenylahistin alone and in conbi nation
with Paclitaxel in the Miurine Melanoma B16 F10
_ I\/let astatic Tunor I\/bdel [0071] Figure 30 depicts

R e

Tax&b@%&h@ﬂ;dﬁﬁiﬁbbé@lsﬁd ﬁﬁﬁﬁ' vs@fghiﬁathlﬂé’psy fn the Mij-n4 HoMan Prostate
with CPT-11 on the estimted tunor weight in the
Tumar XowperafiAddol on tunor xenograft nodel . [00731

Fi 32F £4 el 9d etk ORPiID, %Oli@lﬂ%'aﬂdlc “butyl-
?‘%%P %%%In thgIﬁ exmgec t unor vvelg t he HT- £9uty

phemﬁimﬁn s renduivoporynpbign afith Resaéare Iﬁt@@r%ﬁﬁ% Tamor
Xeng%gﬁ off @pi d tubulin depolynerization in HUVEC cells
by KPU-02 and KPU- 35. [00751 Figure 34
de|{>006t7]s eﬁm@t 2®fdeM§1‘s}t@2 effartsnefn Py esl ogsemdeinbionibingtipm with

VEC cell f f
oG s b oSt by Sao FE a8l Tud Ak GEESR bl
”Dmfg}?%fémpm? 3@%‘8%8%??2“ Tl 06 tn comination with
2005
0, B 5, AReite ] F YO0 apR i 5 495, BRphe Jamg Tumor

Xen@@[aﬂ/@oﬂahl cle control) on bl ood fI ow in different
tissues 1 _and 24 hours post-dose. 50078] Fi gure 37
de 40Pk t Figurs A rdepiele b pidectsnef R BH-2pglonepdpin cpmbingfien with

Pacﬂéxe@ on Bkirtfed Bl wellit BP@e bitking BE0HIR, APAR] infplREdlMDA-231

ure 38 lists the activity of various
Hﬂftl TG@WW'@T—W@ deri-vatives at HT- 29 cells. [0080]

nggﬁ ]1ydngg(?1 %L%bs%%ﬁts\?gtéfa é?’g%&??&?m%o&nﬂ C. t-butyl-

phenfégiitinsioteraay it cysbiahiiagyisip Riditaean)ikd ughe Mclanoma B16 F10
Meé&‘&i'cdleu%}’ MJOdPLH derivati ves.

jO071] Figure 30 depicts effects of KPU-35 and KPU-02 on tumor vasculature in
the dorsal skinfold chamber of Figure 30.

| [0072]  Figure 31 depicts effect of KPU-02 in combination with CPT-11 on the

estimated tumor weight in the HT-29 human colon tumor xenograft model.

10073]  Figure 32 depicts effect of KPU-02 in combination with CPT-11 on the
excised tumor weight in the HT-22 huraan colon tumor xenografi model.

[0074]  Figure 33 depicts rapid fubulin depolymerization in HuVEC cells induged
by KPU-02 and XPU-35.

[0075] Figure 34 depicts effect of KPU-02 on monolayer permeability in HuVEC

cells.

[0076} Figure 35 depicis the effect of KPU-02 on tumor blood flow in the P22 rat
sarcoma model using the 125I-IAP technique.
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[0082] Figure 41 depicts the biologically activity of
vari ous phenyl ahistin derivatives conpared to
col chicine. [0083] Figure 42 depicts the effect on

w6 8ddsio¥e) € progression of HeLa cells by tBupcts2o0s003636
dehydro- PLH (CPU-2) and KPU-35. [0084] Figure 43
depicts the effect of dehydro-PLH and tBu-dehydro-PLH
(KPU- 2) on drug-sensitive and drug-resistant tunor
cell lines as conpared to paclitaxel. [0085] Fi gure

Y AL I L T L L

vehicﬂ:)con&o]ﬁ&: BbddAow 2. Bffdybrt-tbsuefD shd 4k @bsildds 02.
[ 0086 %ure 44B depicts turbidity spectra of
ni dOBBLbuFéEEys: 81 épmctﬁ&hfyﬁ%wzla%m%ﬁ mdpcednly BFEENEE a4 15.0

me/RYBOn G4 %‘%b&bﬁa&{&e .25 M (0), 2.5 M(-), and 5 M
. (0) CA4. [0087] Figure 44C depicts turbidity spectra

of 198781 ot Fiawre3PHlist &p pctpdly phesiors Bueiehydro- DL ederivatives at HT-
20 pfiesence of DVSO drug vehicle (0), 1.25 M (o), 2.5 M

o?%a and 5 pM (o) CLC. [0088] Figure 45 depicts

i NS0} | oFignke BF depictsh8DaQSARCE oMFA)r mmbmis eofofBuadehydro-PLH
deﬁr%h‘%e of KPU-02 (0),CA4 (0), and col chicine (0)

¢Bhc&ntrati ons. [0089] Figure 46A depicts frequency

hi 66307 anmFigie @8 adepitisCKaby Riik@lldeabichanalysis off {BudleBydro-PLH

steady state in the presence of KPU 02. [0090] Figure
ety etepi ct s frequency histograms of nean microtubule

| egﬁlisbg ' 'FxguYé 410 a@icis LHBADo184iRHIE Adbivith fPLARRE CoheBflahistin

091] ure 46C depicts frequency histograns

deﬂtﬁ#ﬁ%%ﬂ#ﬁnﬁﬁért@ﬁ ¢lities.| engths in vitro at steady state

et ML 00 2T ERS B P R ST o R G o T ety =
dehmmfé@r@h?sz)@hdmg-?rﬁhch m cr ot ubuI es formed in vitro
Fi d@‘?”g’? §St 28 c‘t'leémc r ocr%1 gfr:%%g ogr aﬁh%ggﬁu'k%éggﬂipw (KPU-

2) onidergatenditifeand dfugrmﬂant mmurtcelbh:aas asctoemsl;edsd pdclitaxel. t he

pr e qf CA4 0094) .Fi.gure 47 ectron
SR o et M i B8 O BTG A e Pt

in tid prédef@ty DBAST @k Relifle (Qf mfme{upfz SGINE (=D, 08 5] ME( GULTaU-02.
48 de%l cts_a graphical sunma of MI | ength decrease

at [98¢hqy Py flw%igrb@ﬁh@ssem ofmicrgibipprotsiypol ypgization
in Mr@éah&lo@mé@@l%g]veﬂxg gagiq éﬁﬁwﬁt@ﬁ h St (LY ALESGRNES Ca4.

em ssi on spectra of i
[0087] igure 44C depicts turbidity spectra of microtubule protein polymerization

in the presence of DMSO drug vehicle (0), 1.25 uM (EI),. 2.5 pM (==}, and 5 uM (o) CLC.

j0083] Figure 45 depicts inhibition of MT in the absence or presence of a range of
KPU-02 (0),CA4 (o), and colchicine (0) concentrations.

[06089] Figure 46A. depicts frequency histograms of mean microtubule lengths in
vitro at steady state in the presence of KPU-02.

{0090] Figure 46B depicts frequency histograms of mean microtubule lengths in
vitro at steady state in the presence of CA4.

[0091] Figure 46C depicts frequency histograms of mean microtubule lengths in
vitro at steady state in the presence of CLC.
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presence of increasing KPU-02. [0097] Figure 49B
depicts a fit to fluorescence em ssion maxi na at 487
mm to obtain the Kd of tubulin for KPU 02. The inset

wo&l8RkH617940" €Si dual s. [0098] Fi gure 49C depi ct scel@hhSoossss
reci procal transformation of the binding data.

[0099] Figure 50 depicts the graphical results of a
conpetitive inhibition assay of col chicine binding
to tubulin with various concentrations of [3H CLC in

I MO S O S L A

fornicASH PHo Rt Skl 8t 10 thaPrésaide®f RPODPESSi on i nhi bition
by KPU- 02, CA4, and CLC in MCF7 cells cultured in_th

pr d¥83k e Fieurpd78 derists eleogan (raiprozHER eéMﬁPﬂ%mec@?mbﬂes

forrhdd 30 Hrofat QUG sBfe H AR Iﬁ&saneemmf | uorescence
m cr oscopy i.frages of MCF/ . a-d: Tubulin in

 cof094] - 4&FjeuT#TC depies Mtrmlmw(osyaphspaf JdAP@ich wiuotubules
t ; DNA in control-(e
0"%%2 f“g')oéo%]‘?“’dglsa% ?%?%%ﬁ% °f?L? and (h) CLC( )
tr¢euosH  Fidurs 48 [dﬁ;ﬁ&ﬁ]a ﬁa@w&bsﬁﬁmrﬂ ef)Mfif fength decrease at steady
nof | uor i mages of MCF7 cells
smf?ggﬁ%wwwgﬁ%ﬁ%&@ it o 538 depi ct s
I mpsodef | UFIRSE enee dBpics OmReRYenbdREgRRIoAT spika of cebdis in the

treated with CA4. [0104] Figure 53C depicts
preseqse o GroregdPR 8% ni croscopy | mages of MCOF7  cel I's

U r e@jod W'Fﬁ Chéh &s%t&@%fo%ggea@emlssmn maxima at 487 nm to
PCT/ US20051 003636 0105] ﬁ[f%ure 54A depicts

obiginthe Fafof trlin s KEE-¢4- chhedeeisippickagpidalst MCF7  cel | s
t r ﬁg‘ﬂn%fl \Snglr:l%lrgféb Qgplc[tQ&OQlﬁie rkdh )}Qwﬁagg%ggggﬁﬁ%gf&e bn:idmsg data.

scence "m croscop
t r §enos wmm@m deqiﬁaﬂzﬁ]gra@hgﬂrr@uﬁﬂ@ depipstigve inhibition assay of

colcjlh?cgyné:t é’&f*’{ﬁ wv[ﬂg] X%%ﬁ%ggo o n%é&glc&fgg’z thece(tguls«lz‘.nsce ), or
pre@A@RAU0 UM KPY-02dehbi 10 0d (u!su(ng an alternati ve
T TN T AR R AT ——

inhiB8fvh B XPTOOL, Pasi, gited] O MEBU céiBlcfinfied in the presence of KPU-02 (o),
CA4 (), and colchicine (¢). _

[0101]  Figure 52 depicts immunofluorescence microscopy images of MCF7 cells.
a-d: Tubulin in control-—(a) Tubulin in conirol, (b) KPU-02, (¢) CA4, and (d) CLC treated
cells; e-h: DNA in control—(e} DNA in control, (f) KPU-02, (g) CA4, and (h) CLC treated
cells.

[0162]  Figure 33A depicts immunofluorescence microscopy images of MCF7
cells ireated with KPU-02

[0163]  Figure 53B depicts immunofluorescence microscopy images of MCF7
cells treated with CA4.

[0104] Figure 53C depicts immunofluorescence microscopy images of MCE7
cells treated with CLC.
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NPl - 2350 - ben lahistin NPI-2352 KPU-01 NPI-2353

| CPU-03 NPI-2354 KPU-04 NPI-2355 KPU-05 NPI -2356

KPU-06 NPI-2357 ETU-07 NPI-2358 KPU-02 NPI -2359

W&EddS@%SMﬁNPI -2360 KPU-09 NPI-2361 KPU-10 Npbtt/2888s/003636

NPI - 2363 KPU-12 NPI-2364 KPU-13 NPI-2365

KPU— 14 NPl - 2366 KPU-15 NPI-2367 KPU-16 NPI-2368

KPU-17 NPI-2369 KPU-18 NPI-2370 KPU-19 NPI-237.1

KPU-21 NPI-2372 KPU-22 NPI-2373 KPU-23 NPI-2374

KPTd D - P NPl.- 2376 KPU- 2 NPJ 7
Ul B3R dSprtt Rl et i hoqg) b mow
cellKReuROwiINRPPU-D381 KPU- 30
{0106]  Figure 548 depicts immunofluorescence microscopy images of MCF7
cells treated with CA4.,

-

[0107]  Figure 54C depicts immunofluorescence microscopy images of MCF7
cells treated with CLC.

[0108] In cerfain Figures, componnds are idemtified using an alternative
designation. A complete chart to convert these alternative designafions is as follows:

Alternative designation | Designation used herein
NPI-2350 (-)-phenylahistin
NPI-2352 KPU-01
NPI-2353 - | KPU-03
NPI-2354 KPU-04
NPI-2355 KPU-05
NPI-2356 KPU-06
NPI-2357 KPU-07
NPI-2358 KPU-02
NPI-2359 KPU-08
NPI-2360 KPU-09
NPI-2361 KPU-10
NPI-2362 KPU-11
NPI-2363 KPU-12
NPI-2364 KPU-13
NPI-2365 KPU-14
NPI-2366 KPU-15
NPI-2367 KPU-16
NPI-2368 KPU-17
NPI-2369 KPU-18
NPI-2370 KPU-19
NPI-2371 KPU-21
NPI-2372 KPU-22
NPI-2373 KPU-23
NPI-2374 KPU-24
NP1-2375 KPU-25
NPJ-2376 KPU-28
NPI-2377 KPU-26
NPI-2378 KPU-27
NPI-2379 KPU-29
NPI-2380 KPU-20
NPI-2381 KPU-30
NP[-2382 KPU-31
NPJ-2383 KPU-32
NPI-2384 KPU-33
NPL2385 KpPU-34
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NPl - 2382 KPU-31 NPI-2383 KPU-32 NPI-2384 KPU 33

NPI - 2385 KPU-34 -14 WD 2005/ 077940 PCTI US2005/ 003636

Al ternative designation Designation used herein
woBesdef KPU-35 NPI-2387 KPU-36 NPI-2388 KPHuisoesmo363s

NPl - 2389 KPU-38 NPI-2390 KPU-39 NPI-2391 KPU 40

NPl - 2392 KPU-41 NPI-2393 KPU-42 NPI-2394 KPU- 43

NPl - 2395 KPU-44 NPl -2396 KPU-45 NPI-2397 KPU- 46

NPI - 2398 KPU-47 NPI-2399 KPU-48 NPI-2400 KPU- 49

NPL- 2401 KRY-50—NPH—2402 KPY-51—NP—2403 KPU- 52

NP i atioyo,| Designation useg henetyy _ 5406 KPU- 55
NPLNELZBRF kP 56 NPHISWES kpy. 57 NPl -2409 KPU- 58
NPI-2387 KPU-36
NPI-2388 KPU-37
NP1-2389 KEPU-38
NPI-2390 KPU-39
NPI-2391 RPU-AG
NPI-2392 KP4l
| NP1-2393 KPU-42
NPI1-2394 RPU-43
NPI-2395 KPU44
NPI-2396 KPU-45
NP1-2397 KPU-46
NP1-2398 KrU-47
NP1-2399 KPU-48
NPI-2400 KPU-4¢
NPI-2401 KPU-50
NPI-2402 KpPU-51
WNPI-2403 KrU-52
NPL-2404 KPU-53
NPI-2405 KPU-54
NPI-2406 KP1J-55
NPI-2407 KPU-56
NPI-2408 KPU-57
NPI1-2409 KPU-58
NPI-2410 KPU-59
NPL-2411 KPU-60
NPIL-2412 KPU-61
NPI-2413 KPil-62
NPL-2414 KPiJ-63
NPIL-2415 KPU-64
NPI-2416 KPU-65
NPI-2417 EPU-66
NpI1-2418 KPU-67
NPI-2419 KrU-68
NPE-2420 KPU-69
NPIL.2421 KPU-70
NPIL-2422 KPU-71
NPI-2423 KpiL.72
NPI-2424 . KPU.73
NPI-2425 KPU-74
NPI-2426 KPU-75
NPI-2427 KPU-76
NPI-2428 KPU-T77
NPI-2429 KPU.79
NPI-2430 KPtJ-80
NPI-2431 KPUJ-81
NPI-2432 KPU-82

-15.



NPl - 2410 KPU-59 NPI-2411 KPU-60 NPI-2412 KPU- 61

NPl - 2413 KPU-62 NPI-2414 KPU-63 NPI-2415 KPU 64

NPl - 2416 KPU-65 NPI-2417 KPU-66 NPI-2418 KPU- 67

wiRlos/dAdfy KPU-68 NPl -2420 KPU-69 NPl -2421 Kethudibosoosess

1, Pl -2422 KPU-71 NPI-2423 KPU-72 NPI-2424 KPU- 73

NPI - 2425 KPU-74 NPl -2426 | OQJ-75 NPI-2427 KPU 76

NPI - 2428 KPU- 77 NPI -2429 KPU-79 NPI-2430 KPU- 80

NPI - 2431 KPU— 81 NPI-2432 KPU- 82 -15 WO 2005/ 077940

[alsYa)

PCH-US2085-66363 Hternative stemnat i on

Agornely Sty 1 S B s TR
%E)JI ',2233M\r-11:'__:ll')r KDl - N \;7 NE'::)l _24212?_‘_);7
KP [—%2—35 KPU-86

NP}-2436 KPU-87

NPL-2437 KPU-88

NPI-2438 KPU-89

NPJ-2439 KPU-90

NPI-2440 KPU-91

NPI-2441 Kpii-92

NPI-2442 KPU-80

NPI-2455 KPU-94

NPI-2456 KP{J-95

| NPI-2457 KPU.96

NPL2438 EPU-97

NP1-2459 KPU-98

NPI-2460 t-butyl phenylakistn

Detailed Description of the Preferred Embodiment

[0109] Bach reference cited herein, including the U.S. patents cited herein, is to
be considered incorporated by reference in its entirety into this specification, to the full extent
permissible by law. U.S. Pateni Application No. 10/632,531, and PCT Application No.
PCTUS03/24232, both filed on August 1, 2003, and both entitled,
“DEHYDROPHENYLAHISTINS AND ANALOGS THEREOF AND THE SYNTHESIS
OF DEHYDROPHENYLAHISTINS AND ANALOGS THEREOF,” are incorporated herein
by reference in their entireties. ‘

[0110] The disclosure provides methods for the synthetic preparation of
compounds, including novel compounds, including dehydrophenylahistin  and
dehydrophenylahistin analogs, and provides methods for producing phalmaceuﬁcélly
acceptable cell cycle inhibitors, antitumor agents and antifungal agents in'relatively high
yield, wherein said compounds and/or their derivatives are among the active ingredients in
these cell cycle inhibitors, antifumor agents and antifungal agents. Other objects include
providing novel compounds not obtainable by currently available, non-synthetic methods. I
is also an object to provide a method of freating cancer, particularly human cancer,
comprising the step of administering an effective tumeor-growth ishibiting amount of a
member of a class of new anfi-fumor compounds., This invention also provides a method for

preventing or treating a pathogenic fungus in a subject which involves administering to the

-16-



NPI - 2438 KPU-89 NPI-2439 KPU-90 NPI-2440 KPU-91

NPl - 2441 KPU-92 NPI-2442 KPU-80 NPI-2455 KPU- 94

NPI - 2456 KPU-95 NPI -2457 KPU-96 NPI-2458 KPU- 97

WMOW@%@‘I% KPU- 98 NPI -246Q t - but y| hen [ ahi SPEBRTS2005/003636

tail ed Description of the Preferred Enbodi nent

[0109] Each reference cited herein, including the

U.S. patents cited herein, is to be consi dered

i ncor porated by reference inits entirety into this

eci fi,cation he fu extent bl.e b
st (e Al Endt (o5 ¥ fShioer, PR b GBS O el pptifuneal
mﬁbﬂiascagr Qﬂmfﬁswru@@ld%ﬁf@ﬁ&ﬁr&hlsﬁﬁtdﬂ isi hathoOfn AgH®tnt and
mﬁm&%ﬁﬁe&%‘gt R itentod ot el SR (YOS TGGeed Gbodiment of the
GOW HERRYaAGE %HI{N@ ﬁHQsM@ﬁoﬂﬁﬁMsﬁo@ﬁ Gherein, but not

incorporated herein_ by reference in their

necesparily wiatlegbodipenty pf the @rcgend EveEisnabise Sbiceioss A bds
f on ?ﬁg Sﬂécﬂﬁ&d fe:BiLREY, 3t Rhp QLfmds CRARMMIAS of producing a class

ng novel conpounds, |nc udi ng

of cdmh@ru\rle pthersinl thicapnpoyndsede reﬁerﬁyltnd@p Hemyla@): st i n
anal ogs, and provides nethods for producing
pharmaceutical ly acceEQabIe cell cycle inhibitors,
antitunmor agent sRgnd amyt f ung agent sR,Nn relatlvely
hi gh. vyield, mherekﬂ2§ald?§o dunds an /or their
derivatives are i ' [ [
these cell cycle Pnhrbu ors
anti f ungal agenté@A&J? ci |nN e prOV|d|ng
novel conpounds RQt bt ai nabl bﬁ*hurre
avai | abl e, non-synthetic nmeth&ds. It is also an
object to provide a nethod of treating cancer,
particularly human cancer, cqnprising the step of
adm nistering an effective t r-growth inhibiting
anqung}ofv@wmﬂpnber of a class of new anti-tunor

nBounds This invention al so provrdes a method for

pré

B i ndtioRs preéBei angycash preRbleiviceiod fRgule piyup consisiing of a
hydSdEah Sfm, WhAbkch WMoY 851 2ikBh £4,8Y,1 AL AnlaBRated ¥8-Cyy alkenyl,

cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituied

gehtds and

heteroaryl, amino, substituted amino, nitro, azido, substituted nitro, phenyl, and substituted
phenyl groups, hydroxy, carboxy, -CO-0-Ry, cyano, alkylthio, halogenated alky! including
‘polyhalogenated alkyl, halogenated carbonyl, and carbonyl -CCO-R;, wherein Ry is selected
from a hydrogen atom, a halogen atom, and saturated C;-Cy; alkyl, unsaturated C;-Cyy
alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl,
su‘estituted heteroaryl, amino, substituted amine, nitro, azido, substituted nitro, phenyl, and
substituted pheny! groups;

[6114] Ry and R;" are independently selected from the group consisting of a
hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl, unsaturated C;-Cjs alkenyl,
cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substifuted aryl, heteroaryl, substituted
heteroaryl, amino, substituted amino, nitro, azido, substituted nitro, phenyl, and substituted
phenyl groups, hydroxy, carboxy, -CO-O-R7, cyano, alkylthio, halogenated alkyl including

-17-



WO 2005/ 077940 PCT/ US2005/ 003636 subject an
effective anti-fungal anount of a nenber of a class
of new anti-fungal conpounds, e.g., administering a

wash¥dsaphenyl ahistin or its anal og in an anpgfigsabsosess
manner whi ch provides the intended antifungal effect.

In the preferred enbodi nent of the conpounds and
nmet hods of naki ng and using such conpounds di scl osed
herei n, but not necessarily in all enbodinents of

r ent Ve S
po?%%%%éia@g hghg%e er elalbggg’l %8 cg}bgﬂ ! (\"éé ot h‘ghm’ﬁ (g 1s selected
froniYRl hﬁﬁﬁgeﬁfatm,od liclopgr atonl, asé samfateﬂoﬂ’.rp@ym]lsy,l l3eieked Cy-Cos

the co represente
) SRR S5 S SR s (31 ooy,
, subitﬁﬂt&i?ﬂet%&?le lafinol Q.ibl‘ﬁtilteajamﬂﬁﬂr nite) dzifRS , suBtifn@agito, phenyl, and
separately selected fromthe group consisting of a

subH{ipeipbpfiSRYI VW a hal ogen atom and saturated C C24
al k Uilﬁ} ungatpi %‘i@ ‘it]'oare(aﬁleﬁk&ﬁfbﬁhy bo&iﬂc{ooéﬁekﬁother or are not

cycl oal kenyl koxy, cycl oal koxy, aryl, substituted
GOVdplgﬂybomwmamther,subst | tuted heteroar yI am no,

g an & a&? Rf Qllte eﬁ@a@ﬁﬂ seRUOP Iﬁ:bl]h%e d& %%oﬁngisﬁng ofa

group
hydmge]b ansin, & hieDaRdy, a0y mm& @-IChmlbyl dnadtmgm £4-€1d, aikdayl, acyl,

cyc%&}cc%lg%bg%gy,a%g S!ﬁg%%l;lat 4.l yzla% gla o 5 at %dtituted heteroaryl,

amis§| Qubk@ted fngiio, anitty d bRy e bstituesd) nmh@:bqgg @Iﬂﬂingl]’r}ancﬁ@dbsﬁtuted
saturated Cl-C24 al kyl , unsaturated Cl-C24 al kenyl,
sulfegd gEpupgy | | cycloalkenyl al koxy, cycl oal koxy, aryl,

suheii ut e)@ ﬁﬁﬁgam@&b%ﬁﬁf lected SeRSthé blehe Gonszstmg of an oOxXygen

het'eroaryl, am no, substituted amno, nitro, az
atomgmog@t %%Pl{ﬁnﬂraosulfﬁh‘ﬁﬁ% cach fiher SpRSFiteted %S“E%WW with a Rs
i3Li4l R’ and RI" are independently selected
gn%% S g%bup consisting of a hydrogen atom a
hal [@1;;1@@1 ato iy sekenigd SormuthatemehpChagiting Hif R yriitrogem stat p atlestftuted

nﬁr%%loa kox%qéé?nw %%|T %§®@£§$m@§%g#§ﬁ&§%“ﬂSMﬁu

atom;&mbﬂhym@ouﬁmﬁarsdmwtqd racﬂlﬁmc goappst i t ut ed ami no,
nlhgfg¥a2|do bstlt ted nitro henyl and

uté&‘mﬁﬁ‘ a0 L WS §F car boxy,
- Ce 207, z;yiaﬂ@achabépyiat&nmf inﬁ#@gﬁrnaﬂ@i &b k¥l and Z, are each

sepellrgt%{yus%icg %d from a carbon atom, a sulfur atom, a nitrogen atom or an oxygen atom;
and

[0321]  the dashed bonds may be either single or double bonds.

[0122} The method comprises a method of producing compounds of Formula (I)
by the steps of:

[0123] reacting a diacyldiketopiperazine with a first aldehyde to produce an
intermediate compound; and

j0124] reacting said intermediate compound with 2 second aldehyde to produce

said class of compounds with said generic structure, wherein

-18-



-17 WD 2005/ 077940 PCTI US20051003636 pol yhal ogenat ed
al kyl, hal ogenat ed carbonyl, and carbonyl -CCO R7,
wherein R7 is selected froma hydrogen atom a

wh3do9eP9at om and saturated Cl-C24 al kyl, upgpigdicatadsss
Cl-C24 al kenyl, cycl oal kyl, cycl oal kenyl, al koxy,
cycl oal koxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, am no, substituted am no,
nitro, azido, substituted nitro, phenyl, and

subst. Lt ut ed, phen oups..,[011 R .R' and T" are

o Tt o ohn BT Aol Al R e b &% Sroup
condigingl 8ntdny dRexeNRaibox MBSO tietazolpdbediddide, R3, banaldehyde,
~ .R5 are each separately selected fromthe gro .
imidagplSFRORAIGOIRS AICTIRYTED BN TGRSO APBYENSint BHFDY, fopming 2
compard AEeEnfEl (fh%er@ib Kyl . unsaturated ClI-C12 al kenyl,

acyl, cycloal kyl, ai koxy, cycloalkox&, aryl , o
suli@i2Zet ut &d. Bs gid Ry erecseeinropinately salsetpd fivmdhhapir coapigting of 2

) bstifut ) ) ‘ . o
hyd%g%r? gtoms Y ﬁeﬁ&éeg uﬁ%@%ﬁ%ﬂdn%ﬁ%&é& @-Cg?ﬂgyl;c’ H@s%ﬁirﬂgt%’c% %024 alkenyl,

gf oups, substituted sulf ]
cyclgaliylp sycldalkbaii, alkaxyamgcidiony carsle pebshivted ard chateroarsl, sulyhiuted

t he ,group ¢ isting of. an . ik r .
hotcggheh ity S0R0FP peo oSt Bl Hte, Bufbh (B fhssutes
phe?% t@i%ufbk(ﬁﬂd)xw édﬂ)ﬂ&yRE(%O-@FM ﬁpyanasa]kiﬁﬂﬁug ddlopdnated alkyl including

i.S.Se] ecte rom.t ou stin .a
POIYREBEEH AUob IR B SET DB AP G O I o Hected
frorfl "0 HRird deQ MR 0N Galobh @MY QRd hiOFitedaC;SU, fdlityl atu@iiated C1-Cas

oxi di zed sul fur atonl a net hyl ene group and a
alkagyiy SoFlpaikdd crrleatkamen & @%uﬁ,ﬂ%&’i}@]ﬂ%ﬂs pubstityted gy deteroaryl,

subSAMBE nitSroFSL AmiR) SulifittedQimihd) hak] afdo, fs@sti@AI mitro, phenyl, and
separate n, if non-zero, and ZI, Z2, Z3 and Z4 are
subgiiethd pheaplaramel y sel ected froma carbon atom a

sul at jnt
oW £ A0 B O BRI & ool B O condiith of o

hydiged stonf, Gil BAbgcihaome bivb shtwatng (i S o6 altylnwniaddated Ci-Cae alkenyl,
r Ci conpoknds o . e :
oxefRRS s VPRI SR SaniBT bl sdsbrntdl SNCnBRORSL beinted
hetabaghyeino! mbptitodd aenimn nition tadayeehsiitneed ooimp phend), addubstituted
101241 reactin ai d | medi at und_ wi t.h . .
PR B o f Ty I P pr CITER Sl SkT LG TE et S fncinding
polyiialdge®tddchlige Rldgenatdd di€dotylCandwlamiosyl RCCO-R;, wherein Ry is selected
from a hydrogen atom, a halogen atom, and saturated C;-Cys alkyl, unsaturated C;-Cos

alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, amino, substituted amino, nitro, azido, subsiituted nitro, phenyl, and
substifuted phenyl groups;

J6128] Ra, R, and R;s are each separaiely selected from the group consisting of a
hydrogen atom, a halogen atom, and saturated C;-Cy; alkyl, unsaturated C;-Cyp alkenyl, acyl,
cycloalkyl, alkexy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
amino, substituted amino, nitro, and substituted nitro groups, sulfonyl and substituted
sulfonyl groups;
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-18 WO 2005/ 077940 PCT/ US2005/ 003636 [01251 said
first al dehyde and said second al dehydes are sel ected
fromthe group consisting of an
woxesekeaar boxal deyhyde, 1 m dazol ecar boxal delbygfis2és/003636

benzal dehyde, i m dazol ecarboxal dehyde deri vati ves,
and benzal dehyde derivatives, thereby formng a
conpound of Forrmula (I) wherein [0126] R, R4, and

R6, are each separately sel ected fromthe group

SattiR] ool 3 HRIRE RAR £Pmiade0 s A orveen

atom,ymlﬁ@ehytom ahﬁalsﬁﬁﬂlrla&ﬁyland al koxy, cycl oal koxy, aryl,
sybst it ut ed

eroaryl
het @’f%!?jar yl¥ 13a‘*ﬁ¥ ofgd %&%@F .gf%lpe?an%*mﬂﬁ& f apitfqesn algm, gubstituted
nitrSgél Shdnt wied Riighdu@, fmah shawk, anaﬂgl%ejﬁtam Iat suif@:damlﬂfheaﬁ&zed sulfur

gr oups, hydroxy, car boxy, , cyano, alkylthio,
atoTh 4 BefEeReaEO R AR P SRS RBYIgRS I MBI ogenat ed al kyl,

halipggpat ed ﬁ@@?@rs‘gﬁ] araRN G ang%g %l AL %f garrﬁ each

R7 'I's sel ected a hydrogen at om ogen
separaidiysalectedh front aCGlarlmpsaterh ke bulfen ptoat amittogdn GomGR4n oxygen atom;

al kenyl , cycl oal kyl, cycl oal kenyl, al koxy,

cycl oal koxy, aryl, substituted aryl, heteroaryl,

suljgrizl ut ek daeﬁeﬁrbomsyj:ay tereithe singlels tiodbld eadam no,

nit azi ted nitrq, phenyl, .and
s O Al et 4 Bl adhohiely sBPN tfiata prordsug estrs of
the Id&ﬁ@@ﬁmﬂ eﬂtﬂo)fmmse g8l a6t €0) fah®@ PrviCes IMmEMPsC 8N Systhésng such

dr ogen aton1 a hal ogen atom and saturated
cmn@pqugyﬁ}gv%uﬂﬁ Asdetrddewd O - 24 al kenyl

cy qb el kleheQéfﬁil O 80 ¥lter “Ash& wheyséfaﬁﬁgﬁ%o-amg ester of

substltuted ar heteroaryl substi t ut ed

the tpempeendr ¢ ana) senfhsized thyeile amithnds disclosesl heggingesfers to a
oheﬁ%?tdéﬁ %j ofithd Qom {}ﬁlﬁy’éhat %Og&ﬁ%g%ﬁstf&h%g in RQ\%F).’(L yleld the

gr oups, ydroxy, Y, cyano,
contpainyly draxetpla) Wyﬁmisunl iblegd op tisigh &kwge n"ateetckna1‘1k94dmg ester™

oA 9 o AP Y S I0N 50 T R B o o

sevanicestafarmatgegok -tz &eﬁi)ddydlyzedl nader phﬂicﬁ(guﬁlledﬁﬂﬂmns Examples

of By arerice Bried srtite et FrTRraR Hrgn BT bR, indany and

meiﬁmb&ieﬂiyu tae el @k othensuch grouph B:ﬁbwﬁiﬂhﬁé bt liﬁcﬁﬁhlﬁ?gffh [PR-2-0%0-1,3-

o r‘?‘?‘? tﬁﬂ% S@tﬁ:'@rﬁ%ta%geglf% eyrrssou?ﬁggw pesfogpd in, for

exa:&@!éh TS eRaicBt 2ldy vs&letin! R Hr6-QMk he I’@fv@pgeﬁ%ﬁéﬁs S?sttén'ﬁ@ Qb1 14,
hydrogen atom a hal ogen atom and saturated

A. Cé -SPEPogIR Heries, Agrsrigit Chemical-Sog Bty KEnyand "Bigpeversible Carriers
I I
in 156 9RgkY rheod) glgmgﬂagrxﬁngﬁgg%éyb&@ﬁ Rochl bﬁ&éﬂ&%&@ﬂm New

aryl, heteroar eroaryl
Yorky, Bétzllt (18D (paovido esamples efn dstersbastfut @t quiodrigsr Gor compounds

Eﬁﬁﬁﬁ%&b&%ﬂé&%@%[ and substituted sulfonyl groups;

{0135] The term “pro-drug ester,” as used herein, also refers ‘to a chemical

derivative of the compound that is rapidly transformed in vivo to yield the compound, for
example, by hydrolysis in blood. The term “pro-drug ester” refers to derivatives of the

compounds disclosed herein formed by the addition of any of several ester-forming groups
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-19 WO 2005/ 077940 PCT/ US2005/ 003636 [0129] X1 and
X2 are separately selected fromthe group consisting
of an oxygen atom a nitrogen atomand a sul fur.

wab@sp7eRd [0130] Y is selected fromthe growgrws2005/003636
consisting of a nitrogen atom a substituted

nitrogen atomwith a Rs group from above, an oxygen
atom a sulfur atom a oxidized sulfur atom a
nmet hyl ene group and a substituted nethyl ene group,

thatloge Dol Daor FREAGHN RORROTI CPRTBIR o trg e, Rt Eroups

mclﬂ‘d%&b%k%@ﬂhylﬂ aScidxlyethgl ORthal@iy)ikdaf@@nd aieﬂﬁkﬁﬁetﬁﬂ, as well as
oxygen atom and 013@lj t he dashed bonds may

otheg ppdhegrouss kgpwn i thy gtipmeludian 4 43-Rr sl 3&!0581%14@%@@&’1 group.
Oth& gﬁg g@ﬁ&uarhg @étérygrﬁé(}ﬁ‘??ﬁ ab |f§m§%tf§r aehpRy & @hBhi and V.

ester t he Conpou Forrru ae (1) and (il) and

Stellay dw i ‘Besdmgt o d¥ovel Delivarn diybizinglg Salch: Asbripdlmpesipm Series,
Am bF O@g&:ﬂﬁ%&ﬁ%ﬂl@?@‘j nt&e'hﬁr e{:ﬁ#} J‘éélrll %@?D}%rmmgn Theory and

rug ester en Tererrin
Appficaiod!, uglites be E. Bf RothePergrmmuPﬁdssoNeﬁ'onth 111~411§I987) (prowdmg

synt hesj zed t he, met.hods di ref
exaYo o SieEEER] s R IR TP S Tes e Db g
- Ifrarm;tley t rzaleﬁmr‘ogaﬁrnafwﬁmng abdap’tlﬁblegﬂt t dapecmgmemmemng toa
or examnpl e rolysi s | 0o 0
phaypageifisally W@f%%ff ’fﬁY tof s Cainaamg‘s"? Fpmouly ) a7 e%l%ed by the methods
d1scﬂ:@.éd \ateiny 68feff 1 Ry %mﬁuaﬁaa@ s@bnans sHey 6f B EdkpRed, and

by the addition of an sever al ester form ng

Pre%ﬁﬂbﬁypéefffh o aw exchy Gﬁ@%?‘k edlt upfd@r correEnd| offeared Sexamples of

?ﬁrfc? e thO bRk Brefll ks ?s%&ﬁfncﬁ i Bum), e alkling
I nc e pi voyl oxynet hyl , acet oxynet hyl, t hal i ,

earth mretéah yaltsdeadicinmmer hv@mmhwr amgonipe) aalth@na%‘@?m Q@@Wﬂla or from

’ %30%%%6@4' y?a})&b{ hyf’ gr oup g gle?&eie aifp é’?)@. talRtamine,
CYGIIDhWﬁmJ%P g ¢tianoluntusp $ﬂ1yhnedamrh@ @n (ﬁna- @Wdrﬁmneﬂgk)amp'h@pethane
) Wl%é?ﬁPSCgU‘C Gg?g‘fnd SYH%S ef ?j_}a L I%? 49 b%g:l a{%%]}{ﬁéthe éyreferred
exapRE iof @ﬁaﬁaemuealy ﬁ@q;taﬁﬂey sa(lﬂs%)md aaahtlon Bil r(ﬂ\mamdobmcaﬂy
aco%bﬁ%%ﬁfgﬁm'g% Stk o gﬁéis gtggy%%fyg% %pg%g ic) ﬁ%@gﬁ hﬁ?s‘%éﬁc acid or

aliphdticZok aldiib)cafbdk @il @ sABorx ad1p) imse:@fnpﬁsdceacs sutsRic) lacas malic,
prodrugs faor conmpounds contalnln

-tarqlmsmos THROTHI® HsOtBICo M haRp SRS, Pt We?aebtﬁﬁegﬁsmfomc
aci@dl so refers to a chemcal deri vatlve of the conpound
that is rapidly transforned in vivo to yield the

corptiThd, Thertermerhapraccutisyishararnttbiesial,” iap uisi dewgin, Aige refers to
any g?}{a%aog{l@caﬂ{r UdoibR! salds & Sohufle! dtithiledEB ferdd %0 an acid

addition salt of a corupound. 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 that are

basic amines, the preferred examples of pharmaceutically acceptable salts are acid addition
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conpounds di scl osed herein forned by the addition of

any of several ester-formng groups -20 WO

2005/ 077940 PCT/ US20051003636 that are hydrol yzed
wiReiRf7RIpy Si ol ogi cal conditions. Exanpl es of ppiRrssiosiBozess

ester groups include pivoyl oxynethyl, acetoxynethyl,

pht hal i dyl, indanyl and nethoxynethyl, as well as

ot her such groups known in the art, including a

(5- R 2-oxo0-1, 3- dioxolen 4-yl)met hyl group. O her

ex | es ester groups can. e f oun .
saly GF 78 ?ﬂgmﬁir ot Pl Pidk fy mpleg gt
suh‘ﬂﬁc va&qihoﬁb ladid eﬂ&h@ﬁ& @F8romate lcarbdlic Ar GulfonicSyoIR @5t eiimple

es,. Anerican, Chem cal SOCIe (1975) and

a°eﬁ<B| BioEibisr diPe Tesler GERES Fi, UROTRIST @rotiife Btefhaggsylionic, p-

tolubRdRlib &8 b @éfh’shal%ﬁ’ésﬁﬁ&u@h@ B. Roche, Perganon Press:
New York, 14-21 (1987) (providing _exanples of esters

usdPid®l as spfered) g sharmpcegenb o wABIBOSIEME aidiiclosedc akaseiny | include
phaaﬁwemn .0 PQLIGT&&;]taﬁﬁ ::Br? a&gr e u% gfeal:&ypo@ﬁ& RURRLE (1

salt,” es ec

syn@lhazqda (] uthle C aiethpd adisdpted bhaeisal tA@ﬁrdmgéf, cif o umdnugicture of
phaﬁgﬁc%cﬁl 50%41 el?lésf nis qﬁtﬁol‘;eg %}] i raFrtEI %gcﬁ E,ﬂ?}? éhagg%%ﬁ% %g ?)gclpwnts and
the sialitesingfediantcio rltsoaamfpm rﬂien prie t:tefmkeﬂ yo nef gragndceutival excipients

d_addit l. Pr ef d I
i i Bt Foar i PR B oy ¢ Che ol KAl |

metjaisggal tis freeeéd Bbedipalass thensthbdieofalhk abinPunds disclosed
earth nmetal salts (calcium or magnesi ug% or _ anmoni_um

hergin, 4 relafiyaly G@if RlangnPseRi HIcSTHE SEp fraraedst  osiabilize such

a relaiﬁ&ﬁreﬂba,bblﬁm@ o CthRBIrAL Strudt@e, BX %I'ﬁ?' Refbdabl$he chosen to be
al kyl'am ne, cycl ohexyl am ne, triethanol am ne,

hY%R%WIenedlanne or tris-(hydroxynethyl)-am nonet hane.

W t sp Qunas

{ ey <P i AR RS B 28 bl IR R R escribes
hergihar imeauslito 2sed bgnnamu@pmw@rebis ot andodzeZp eidiZadnli etipseparately

el TSGR Yy R CAPLEGL, BB ot s o

leagh loos phby, iZe, =adiZd being aahibph atont aod nmstqmeftiable atleho tyd b€ Z,, Zs,

R e e e A

ni qouﬁm: c, Sﬂmlb?ﬁd‘l pBdfbriadn gﬁbodﬁﬂémd LbéLtB&lhﬁdﬂ{Ud@ @8 compositions
a ene ul fonic Ci 10137] T term

@chﬁgﬁgﬁﬁﬁe&ﬁo e Py ouds Bpinashestaigtoes of Bamplag ffa)and Ky, below:

also refers to anyfphar@pcemtlcall acceptable salts

of a conpound, and pr & r to an acid

addition salt of a c ﬁp ind: rrédﬂexanples of

pharmaceutical ly acce Té%ﬁ al kal i

netal salts (sodlunw%w potas £‘$ﬁ al kaline earth

netal salts (cal ciumor Qﬁ?lun) or ammoni um

salts derived fromanmoni a or from pharmaceutically

acceptabl e organic am nes, for exapple Cl -C7

al kyl am ne, cycl ohex%ll?amﬂge Xriet h&hol ani ne,

ot
/;5 TN = /Y"’Rs

\
2}(/‘ = N\? N:&
Ry Z3 Xs 3 .
(Ib)

-22-



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

Wth respect to conpounds that are basic am nes, the

preferred exanpl es of pharmaceutically acceptable
woabks7@4e acid addition -21 WO 2005/ 077940 pcT/US2005/003636

PCTI US2005/ 003636 salts of pharmaceutically

acceptabl e inorganic or organic acids, for exanple,

hydrohalic, sulfuric, phosphoric acid or aliphatic

or aromatic carboxylic or sulfonic acid, for exanple

acetic, succipic, lactic, malic, tartaric, citric,

asl3f i ¢, hreBthaTmably granEs At fbnethere.
t okg4g8p Ul RDIGHOTmaRRRN BRI eResl RIS mGhdany Qb33 kne radio-

. Preferred Eggrnaceutlcal_co ositions disclosed )
stableesteinn of selumite’ op Mgr Fralodist Tablg pf) thy Feptudn |ie.. Sprne, ghlgrine,
- dt e ormula (1)
bﬂn@%%t é¥g¥é gg?ﬁ%ahggﬁog ggggggggﬁﬁherein.
Ac §idd] ngMee terfn tdlleylirems ufsed hercim, ofeansphmyr wicagbddcerl branched,

f.ornul ations..i npvol ves. i.nti 1 X 0
sobsglto? st s e iRyl i 2, itfmnct agprted
unsubBtifated hsdbtarbome bying heferiet, with petbficethydiottatylsmd tert-butyl being
harmaceuti cal . exci pj ents ich.are nonsbasic, that..
morf BRI SH i Sl St o SR AERS Cirn36io- s @i and
per-BAI6EAI EidekiieRl OdinfRal By@beattioas Rt hedso-afbsfitiRd COTRRMBEIS: are
di sclosed herein, a relatively rigid, planar

d
Drefemo wATh PRSI e el PErER o5, 38 BT trebu!

beir € Rlst VRldzedl OTEL tcih 2@HRERUIRs 1B R Bndy Mdaning, as found in
structure, R3 may preferably be chosen to be

nurisieys GQRATP(rEY 4BtEnis irast ifer rejskedf &% affe fentigapive Mt Refent Nos.
6,‘5&2,21%3 COEROH NS Re7 EEdNagS,; Lemdshbesks 1167 £hTha4d; dsf 6350,759.

ual "to”zero of oné, hore préferablé one, an :
Spe@Beallan the Zfinitionl o€ adtistimtsg ds as dirgad asethatcrenddddr iont &n Patent No.

vgen, a anitro . 0
&SI Pubh st b IERRAEED. A0S LA AR R i,
hetefoatyl) hadroatialyl, aceroomit andriefeescytikadlodt whees tat tead ooé hydrogen
Z2, 73, . and Z4 bei ng car bo tom. Al Z s Wi ..
ator s hseattice DS RarDombL Eah o R s a5 pf o e definition
pmgaﬁfi'am.s.gbaﬁﬁﬁbﬂ_dj @mtﬁllgfrhi&m&ﬁﬁ&tth@ﬁﬁn snbstitaeDaByit suphshat it
I SCI 0S ereln | nvolve_ compounds avi ng the, —
refegs; foy gt Z9rP RSP ISTFPY et ¥y Ay 1? |°b‘§3?n @%ﬁvﬁmﬁ frogpl to 5
subsifuchtsY arddreably R to $dubktitients) ®lectelromRBe grbufdonsisting of alkoxy,
substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl,

acyl, acylamino, acyloxy, amino, substituted amine, aminoacyl, aminoacyloxy,
oxyacylamino, cyano, halogen, hydroxyl, carboxyl, carboxylalkyl, keto, thioketo, thiol,
thioalkoxy, substituted thioalkoxy, aryl, aryloxy, heteroaryl, heteroaryloxy, heterocyclic,
heterocyclooxy, hydroxyamino, alkoxyamino, nitro, --SO-atkyl, ~SO-substituted alkyl, --SO-
aryl, --SO-heteroaryl, ~-SO,-alkyl, --SO;-substituted alkyl, --SOs-aryl and --8Os-heteroaryl.
The other above-listed patents algo provide standard definitions for the term “substituted” that
are well-understood by those of skill in the art. The term “cycloalkyl” refers to any non-

aromatic hydrocarbon ring, preferably having five to twelve atoms comprising the ring. The
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- Zg NZ2~r / NNRL Z3 X2 \R3 (Ib) -22 W
2005/ 077940 PCT/ US2005/ 003636 [0142] wherein the
vari abl e groups are as defined herein. [0143] The

wb ekl Real ogen atom " as used herein, neans abymeRess636
the radio- stable atons of colum 7 of the Periodic
Tabl e of the Elenents, i.e., fluorine, chlorine,
brom ne, or iodine, with fluorine and chl ori ne being
preferred. [0144] The term' aIkyI " as used herein

eans fanc ed or a subst i uted
term ALY G SL P PE AR FOE AP SERAOT oy h FepkeR browp being
d&ﬂgranched saturated ~unsubstituted hydrocarbons '
berng preferred with methyl, ethyl, iosbyt I11 and3 a
t ef¥148l, 1 y IThpdarmg alkepd{ a5 pesdcherdns Do ALY ched or branche

sub sgtltﬁlg&lt ' gﬁ‘t Ghbub &ﬁﬁt%’c!f, at @laMel 0GRERCHBon ClicflinFO NEty@Balurated

per - hal ogen substituted saturated
hydihgedbare.ariso ﬁis-(‘arrmbmfwér worsswiseintatsd anddi-ewippd vgpbstituted

-hyd:re&a%% s %gl t er e %%Flnﬁgng EM’LB Qﬁ%ﬁﬁg&f Qﬁ?ﬁtﬂﬁéﬁ hydrocarbons

THoro: perch oro-tért-butyl ei n
'bemg hﬁosmpsaferwﬁefhrti‘ledh a"n'ﬁéhtwsmfiss ob dtei compeuitd phgniciuge (1) a z-

isop Ry B o pp et Pret GRS T s FAOHAR  SRROGL A non-

r exa
aroniiiic Qm:owﬁon m@. BBRrablidaving 508i03@dlve Gpmd GQrﬂﬁYSmg the ring,
6, 500, 825; 922, 683, ”5,886 210; 5, ‘4 443: .a «
6, §§6ﬂ759’1’h° Si5ERS f ATk | oSS 8PN tHClHPAbR: fd “substitted
heteﬁ'}égft bigh ldﬁe%%eﬁ:éi%eﬁfepfooﬁ&nﬁﬁ HylbarBdrOnpd eiﬁ'efeﬂtbk} Having five, six,
Pat’ent 143, whi ch defi nes, the term, .
o seygh gtorsyandaness PrEfRyably BAVE ST ASpmSRompiging th e&rﬂ,&r Heteroaryl” and
“gy éél'teﬁ' K¥tkroary het;%‘fep a5V hroml6! B5@BEbAl Kifks HBVREPGYClost one
an heterocyclea kyl', wherein at |east_ one hydrogen
heteztatum. | &2-r eXEG eI, o Tétrogab glofm, (et the TiRg alginvith at least one
cmboﬁ&B tituted" is also as broad as the definition
provrded in US. Patent No. 6,509, 331, which defines
t h¢0H48En 'Thulvetn ‘talltow wlfemytd angyuwhranhet, ottbranchéds sebstityted or

unsng{ggﬁgeﬁyl g%a ‘ggﬁ"'}“p ! ef gty fLicyS é[cf’tﬁllljen c?redl‘ gatgﬁteg,%subsututed

otholy’ BEiRE adiyrrdd, tvitld n&ﬂ-bﬁjr ibeing nfreferrak | aadtm;b fvith ndimbtlyl, diethyl,

me 3&3‘# g‘éﬁy = %@B’Eﬁ%‘{}%@&%alsgﬁ?%@rﬂé%%d 024 iﬁé ‘cycloalkoxy™

refefil S tahy tﬂoﬁdrmls ORfdkRApbn ringC Yreferfly |1aMing Ofivea ty t‘wye atoms
am no, substituted am no, am noacyl, am noacyl oxy,
congsiag iieaiEno, cyano, hal ogen, hydroxyl, carboxyl,
Caf@m:{/' algyl ternksep%mﬂe@ i OlRsBntdIR ﬂkﬂﬁedl”hélﬂahk&a%’ ” as used
substituted thioal koxy, aryl, ar on het er oary! , :
herde refeioter (e RyRPORRE BYIRE: ffet OF othery y CPRoupds with ' which the
% bt O 1ht§£%95 bnd of th ti
con G e SA9E B S it o e i
comprises at least 0.5%, 1%, 5%, 10%, or 20%, and most preferably at least 50% or 75% of

the mass, by weight, of a given sample.

‘ {01497 The compound of Formula (I} may be chemically synthesized or produced
from reagents known and available in the art.  For example, modifications of
diacyldiketopiperazine (diacetyldiketopiperazine) have been described, for example, by
Loughlin et al., 2000 Bicorg Med Chem Lett 10:91 or by Brocchini ef al. in WO 95/21832.
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aryl, --SO heteroaryl, --SO2-alkyl, --SOz substituted

al kyl, --SQz-aryl and -SQ2-heteroaryl. The other
above-1listed patents al so provide standard

- woedosiorAhons for the term "substituted” that pcag2o0es/0e3636
wel | -understood by those of skill in the art The term
"cycl oal kyl" refers to any non- aromatic hydrocarbon

Tl SFoREGLBEARNY (RISl oo BhORRA. for cxample, by
diaB4glibksn26i b3 6362, S-bﬁfef&m&ﬁyﬂe (*wacef SNd GEabkyls @rwith sodium
aryl roups erived_f 0({)m an oxoacid, wth an acetyl
r

acetanst 1981uAyEnrides acetyh spEictursef the pcfivatgd dekgipiperagipe can
be WP8ed WP biler PERSRMG HIRIARMAR O Suck 28 B6H Bbutoxycarbonyl), Z
substituted or unsubstituted, unsaturated hydrocar bon

@W%Wn I yunsat ur at ed hydr ocar bons with Cl-C6

un b j =
uns th %’%‘3 gﬁb %ggépp eferr ;{é@%ﬁﬁn&, le, according
thermmeimm émluaedtileﬂayashiehdl ag@hf @@sib iCHrert: 68: 3902 mo dapidiairislow:

be ng nost preferred In the Rl and R4 positions, of
oppotifdHst® s e (1) z- i | oty
arti cuharhy pre red. Theeterm oeyel oal k,@mﬂm o
refers to any, non- aromatic h)@gocarbon ring, "
preferably having five to twel ve atons conpri si ng t he
ri ng. 101461 The terrrs "aryl," "substituted aryl,
“heteroaryl," and substltut ed heteroaryl,
@%@&jreﬁ%‘l‘amio ar&[@['jag dF6tar bo ngs, E&%C'y&%q
preflerabl "ﬁ_\Tl"ng fivel six, 8 ﬁseven orrB Wﬂ,
nost preferﬂ%w haV| ng six af'8i conpri si ng {he rlhé
"Het er oaryl "®and "substitutedheteroaryl,” ref¥® to
aromati ¢ hydrocarbon rings in which at | east one
heteroatom e.g., oxygen, sulfur, or nitrogen atom

is,in the riomy al ong, vmth at “‘f“@“ﬁst 0 car bonygéom
e-term" & ef BEs L0 ﬁ:ﬁ’ﬁ?ancﬂedﬂ.or

bramched, stbsid tute ungebati t Ut edir sat ubateskor
unsaturated ether, with Cl-Co6 unbranched sat ur at ed,

unsubstit ut é& ethers bei ng pr erred, with netféxy
being preferred, and also with dinet hyI di et hyl ,

met hyl -i sobutyl, and methyl-tert-butyl ethers also
bgkng, pref ewioed. Thg-sterm "cycl oal koxy" refers to
%:65 ar-ewati-c h)ﬁj@(a?‘bon ring, preferably having
fl%“"fo t\/\é‘F‘?Fé”atoms =nprising the ring. ~[0148] The
terrrs purr fded, " "sulstantially purified," and

"isol ated" as used herein refer to the corrpound
bei ng free of ot her,, di ssim ar, ggrpounds wi th which

Mqﬂaouﬁﬁ s npryml Py as oeduat S |><Ei:2ﬂ5@°;eur DIBALH
€y so that—th Fgf—ttre=i nvén

corfor Pses edchlmdmst] 0. 5 01% ;586x14080 or™08%, andouens -5t
nostig pref erably at \l east 50% or 217%5(3/&%

B5%
LiAIH4
——————
THE, 1t
W02 \ B4%
acetr:me, rt g, MH
g5% 15
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the mass, by weight, of a given sanple. [01491 The

conpound of Formula (1) may be chem cally synthesized

or produced fromreagents known and available in the
w@bdosnt@o4 exanpl e, nodifications of PCE/US2Z005/003636

di acyl di ket opi perazi ne (di acetyl di ket opi perazi ne)

have been described, for exanple, by Loughlin et

al ., 2000 Bioorg Med Chem Lett 10:91 or by Brocchini

et al. in WD 95/21832. -24 WO 2005/ 077940

dCIéJggf;) I0 Oosg’g‘?‘b T %g?lc%g«% elglt 3 e}% e iﬂﬂ?gerfomedinthe

pres@ib@ @b@mnbc)ﬁrbod&ta aed lyslsaﬁn ORIFGind n:ne&qogmnami atmosphere The mext

e ARG TS o Bl oS, 25 A of

dakeﬁﬁaiﬁésatzﬂle %ngﬁuﬁﬂg&h@@émaﬁ 8thdskiah CRLORKAEHRION) As rdpbrted, for
replaced wth other a grou i ncl ude

exanmplb AV R e a%rs]%o@’ff’f"@%%ﬁg@E%”F%o‘ﬁry‘%mm?’dw Chemistry in
| Mostla&l 500k 22he
th?ﬁ?%hf%fggm a%???%é%y%e n%%kbebprepared for exanple,
according the procedure fagcl osed in Hayashi et at,

2000 J Organic CI;%’% 840, ifted bel ow LnA

CH3CHO TasCl DSkT. ine, rt. Qrs 0

reftux(140C) B¢ Ba% QGMN NaCIﬁ y12 EK7CCIZHt COOH

BLU O EK7H, rt. 0 CH2Cl 2, tt TI-P= g’a 99%
559 92%g-oxidption pf Actiyasd @@W@P@@eﬁ ki

CHCIS telux OO0 retl ux, 140C NCH Tol uene, -31C 77964096
g %102 ol Qﬂxgo&ineﬁs 'oP ik sy%e/ﬁczméﬁ&ﬂui?ol%-nﬁdiﬁ%ﬂons to the

compounds used m or otherw;se mvolved in the synthesxs of compounds represented by

Formula (I). Such derivatives may include modifications to the phenyl ring, introduction of
other aromatic ring systems, position of the aromatic ring, alterations to the imidazole Ting
system and/or further modifications to the 5-position on the imidazole ring. Examples of
such modifications are discussed, for example, in Example 4. The result of such
modifications includes increased nitrogen content of the phenyl ring and/or the compound
which may increase compound solubility. Other modifications may incorporate derivatives
of known tubulin inhibitors, thereby mimicking the activity of the tubulin inhibitors. Other
modifications may simplify the synthesis of the B-ketoester involved in the production of the
imidazolecarboxaldehyde used in the methods disclosed herein.

Pharmaceutical Compositions

[0154]  The present invention also encompasses the compounds disclosed herein,
optionally and preferably produced by the methods disclosed herein, in pharmaceutical
compositions comprising a pharmaceutically acceptable carrier prepared for storage and
subsequent administration, which have a pharmaceutically effective amount of the products
disclosed above in a pharmaceutically acceptable carrier or diluent. Acceptable carriers or
diluents for therapeutic use are well known in the phammaceutical arf, and are described, for
example, in Remington's Pharmaceutical Sciences, Mack Publishing Co. (A.R. Gennaro edit.

1985). Preservatives, stabilizers, dyes and even flavoring agents may be provided in the
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0 0 CHGh, fntux a Oreflur, 145T N NH Tol uene -50G

18 219% 2 step) 65%Li IH4A THF, a 64% Xr-COH Mn02 O

NH NWNH acetone, rt 95% 15 -25 WD 2005/ 077940
wdebsEdaP5/ 003636  [0152] The synthetic met podus2o05/003636

di scl osed herein may be preferably perforned in the

presence of cesium carbonate as a base in DVP and in

a deoxygenat ed at nosphere. The inert atnosphere

circunvents. the probable oxidation of activated

a- carban ato L keto erazine ring. urd n
Pl R e TPAER ¢ T BT P Bty SRai i e Jibo of -
hyddo@isthidel, acfd mayekamatie, abmorééai.vaml@e @i adbition,1Bntioxidants and

I nt.ernational Congress of Heterocyclic Chemstry in
suSpPRIiBH aFRAL TAYPEHSI30 July 2001), Abstract, page 225.
Al Ty r0]%5{ Cs 'I%@ldehﬁr&}!héﬁ%ﬁahﬁ%rﬂeﬁ%&@ﬁéﬁﬁblﬁﬁn%ﬂog comgosmons

Activated Carbonyl ounds wi Cesium Sal ts

mayObh eforrawBiod ewénwd anS letss \papsios €1 Alikiodon ﬁ%la@mmﬁons
Cc t S | e
Sup]%g% és JL'i n&t?ahegs gaeLS| g’p %%mgo?rpou%sd Qusgénsﬁﬁlp fob ﬁlgemble

1 NVO S represente
adxnﬁummba Halches ﬁuumsd@mabmnmmWnd iyelt-Grymal deposits and the tike.
tions tO [
Injegt?% e can 8 I,Par?pare ] ﬁﬂ&egh %glyn%é) p%gh? ag ?}1&%? lé?lhéé(%g r()g%rﬂa enmons
solidl ifdrens sﬁitztb@a" fok Isoinsort ar six!:pelmm ﬂﬂzthcbpmurng mjes:ylsﬂ emnfusmn or as-

nd/ or f ther, nodi fications to .the.5- t|on 0
et SHEDIF (R OB B RS BPEIS T TP R A oeph totose
1ec1ﬁih1§ (ilbﬁﬁﬂsﬂ, ;sodih @XaaRtQysibifle FxBol®idé, ulia shﬁﬁiﬂlﬁurmﬁ and the
nodi ficatl ons |ncludgs i ncreased nifro

kg i Ao i 170 R R PG RESBGHHIGR A e rinor

am&'iﬁéé dfHohBRR kil & bitdh |2k SettinGtaBedts, pochtiefad ARAE, and
y incorporate erivatives of known tubulin

the .hhm Bf deritsd, abRRIpy cTRRRAREPIRRETRLNES AT EYAER)e, JPofopss), may be
wtiifztul in inhibitors. Qher nodifications may sinplify

t'he synthesis of the [3-ketoester involved in the
pr 406t i orPhefmackmical formulations for parenteral adminisiration include aqueous

solutions of the active compounds in water-soluble form. Additionally, suspensions of the
active compounds may be prepared as appropriate oily injection suspensioms. Suitable
lipophilic solvents or vehicles include fatty oils such as sesame oil, or other organic oils such
as soybean, grapefruit or almond oils, or synthetic fatty acid esters, such as ethyl oleate or
triglycerides, or liposomes. Aqueous injection suspensions may coniain substances which
increase the viscosity of the suspension, such as sodium carboxymethyl celinlose, sorbitol, or
dexiran. Optionally, the suspension may also contain suilable stabilizers or agents that
increase the solubility of the compounds to allow for the preparation of highly concentrated
solutions.

f0157] Pharmaceutical preparations for oral use may be obtained by combining
the active compounds with solid excipient, optionally grinding a resulting mixturs, and
processing the mixture of granules, after adding suitable auxiliaries, if desired, to obtain
tablets or dragee cores. Suitable exdipients are, in particular, fillers such as sugars, including

lactose, sucrose, manxnitol, or sorbitol; celiulose preparatioms such as, for example, maize
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i m dazol ecar boxal dehyde used in the nethods discl osed

herei n. Pharnmaceutical Conpositions [0154] The

present invention al so enconpasses the conpounds
wob@ehesad herein, optionally and preferabl ycpusthoadsss

by the nethods di sclosed herein, in pharnmaceutica

conpositions conprising a pharmaceutically acceptable

carrier prepared for storage and subsequent

‘adm ni stration, which have a pharnaceutlcally

starch Vﬁ%%tr%&c;e%ﬁc (\u’i %EEII&I’ acce &Igge cart ?%II? %g%&%?t%%%%ﬁ?l bélulose,
hydﬁﬁﬂﬁm}@héthylmﬂulom sodom caaibdxmmﬁh}slceﬂkuiost, hBW&pp,Q]Y\iimylpmﬁdone

(PV%'L S(I:érl\$ g.fs\g:g Iag:s?t he h%&-% ﬁgﬁé&ﬁ;?%h a3 croéjs-lmﬁigd polyvinyl

pyriSR@mBPagel bi' ﬁginzc%imlt tidrok sitibl balhin glglate. (Dhages cores are
Gennaro edit. Preservati ves, st abi

proydesiovifingritakie ﬁoart%ﬁ; o (S PRRYSE OB et Wﬁ“ﬁ’é’&ﬂﬁ 192y prpused,
Whlclg GnMOgRRMNP G634 Beh/ MEFRO0RAD OByl Hﬁz&bﬂ@cﬁl@ubhﬁéﬁol gel,

osition.” For exanpl e, sodlun1benzoate ascor bi

polyedy naalarccésql@fcg tiging dlﬁyé?, daeqir AOIBHs R Fuitabe graanic solvents

or sBRG8 %R %Hfét ﬁemjs Eha?@%&de@ﬂ; th@ﬂtble%’@r daptscoatths for
suspen ng a ents e used 55)
idendighgiivnoplie wirratiérize| diffepnt @em‘ymtwh eﬁmuogmpwndrm@g For this

m%%%”pO% Lk @3 su ysoﬂﬁ] g it &g%amcyt%ﬁgt GrichAR Sutin gum

es, or e X|rs raI mnistration;
aralsié) e @nty@mymmonee@tmbokgdhpoimthﬂaiei ghyeol, gudéorititamium dioxide,

e RS 4oF PSR ERE. P} SRRy Dot o pismens
mapbdThddes to' b itahkis a.ﬂdi'agdd lboﬁiﬁngmﬁir idbapficitivs oatudchrhastetizekdfferent

I nj ectabl es can be d.i nventlo al f.orns
congitafipns SRy EPTBE doT B gt Togulaions; g £¢ mage) fpie methods
knowal 8L bk (RB)] Rr kbRamSie) tmsl Pied rNoaus , PEI)EESOMnjbatabld Spaipdsitions);
57%ulor to injection or infusion S enuuflon

mla(m@:reweqerpww% COIRROUNGi >, %%%5 erapeittically Ve geteins or
pep‘éiﬁegﬁ us%ﬁ%so@ﬁ{b%ﬁm& ageh85 5396012 ds&%ﬂ;ﬁh@pomln&wagem), 5,707,615

ut armma cyst ei ne hydroc oride, human serum
(antiviyelmi ﬁqn:aﬂ@ilqnsﬂe 568676 | fpastiselete oRedicaneaisyi reeh428he (topical

forﬂ'l&ht?o%s)abé Saaar @gﬁnonée%ﬁhmsowmigl RRAEnIRY rQY Fthulations);

‘arfount's oxI ¢ auxi I't ary substances, such
5; Géﬁs%we(ﬁlqm gfomg@rﬂom), P14 ot eritriled gderse formplgtionsh and 5,601,845

red, absorption enhancing preparations
@ﬁ%y%§ﬁ> ﬁ%ﬁ“5 Ilposones) may be wutilized. [0156]
Ph a[nmq: eutfuei@ér 8B¢loast aferedin arcl wariopa phartnecegtical composmons well

i 1ot EEHALE Ry Fe0) 6l NP ARN | Ry aod

intrBMSRSRS 4PN EryO fP}hﬁﬁacexﬂ:ibﬁll feEnE SRS iRille AMBYeohe oﬂﬂﬁ&ﬁfc%luhons
as appropri ate oil Yy i }ujbectl on USpGnSl ons.

of the pEIYAFITROVEE] ParriG-sgfublpdermy PR 5 RGPS 44t S@ aBBP@ (Stedden
et AUCRORTISCEAI304)440.80) BF RRfrodRI:OARyer & k1S Y6 Ophthatmologica

210:101-3); ophthalmic ointments; ophthalmic suspensions, such as microparticulates, drug-
containing small polymeric particles that are suspended in a liquid carrier medium (Joshi, A.,
1994 J Ocul Pharmacol 10:29-45), lipid-soluble formulations (Alm et al., 1989 Prog Clin
Biol Res 312:447-58), and microspheres (Mordenti, 1999 Toxicol Sci 52:101-6); and ocular
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as soybean, grapefruit or alnmond oils, or synthetic
fatty acid esters, such as ethyl oleate or
triglycerides, or |iposones. Aqueous injection

wo bmBerns4ons nmay contai n substances which | aCT/@8®85/003636
the viscosity of the suspension, such as sodi um
‘car boxynet hyl cellul ose, sorbitol, or dextran.
Optionally, the suspension nay al so contain suitable
stabilizers or agents that increase the solubility

. f th t 0. & Lom1 or the arati o f
inseff. W% SEEHEREH A Rpck i toRfii WL SRRk Ry forgpiated
to bp rs&anbm; ﬁotoﬁlimSanﬁh Omﬂefealfomﬁ)ﬂﬁtﬁ)ag&) eorﬁib;talmleﬁadﬁwncal compositions
combi.ning _the agtive c unds Wit oli.d exci pi ent
may g5 GRENR,GBPY AR AGEE PRELPIPHES it PRPYe 15 faeny fespects’ nasal

secrBlice 86 ehife hﬁméﬁaﬁdeumemﬁmg&awlaeﬁon ahk efiscrRdsl ﬁlgRemmgton R
suitable auxiliaries, ired, to obtain table

P awaca%hg@e%weﬁ%éffadsml%mé iy didffioahrad wellkogw o hose siillod in

the Qﬁr bbb Fbmdidiloh £ 5% 2GRS Bl %?éf%abl%v @&'tdﬂ!ﬂﬂ @thﬂy buffered to
|'act ose, sucrose, nannitol, or sorbitol; | 0se

maipipiaparhef Sohie 65 etd mest ofion andspasfrally invhide @nhmlmbwresmanves
@Q{S}%tgﬁ?i@% %1&?% Pl Qi1 BhdiSHns %}eﬁ&aa%}@ﬁ%:dehvery

gelatin, gumtragaca
inchadst dmy[bens:teﬂtSI amki@metmenth fmtrtopayq:b rapaﬂgnbﬁm:t inyhe el Cotnose,solvents for

SOdI box IceII and/ or
such gyt yV| y’%“ﬁ‘ge‘%%% rf desi red,
d| ewlsopgr hengusedent s cﬁlll}byhle Alibhed, ambr-gﬁwﬂh@hibmng, or a

gt e, o e P 8f Bt fanchecstliiard by

cithéY RYEEr £ AL ral pShwhy=0VIWgiesl althinkkictadl &Il Gt 629bd AiSinistered in
For this purpose, concentrated sugar_sol utjons nay be

capyjlce dpblet, granls, FRIY, GPUPONAtS SBdrPEln Wiehpdrimced rogrqsally, it

can 8@ Iamﬁ;ﬂgféw@ysr 5Phdud NS FALOLRA! 0l %Irepam@&i &%@ ¥k&BLas a drip,
gl ycol, and/or titanium dioxide, [acquer solutions,

- suppgsdorsy Sale | dnigieglant dhe dkuenben adpinsisredenie Wiertiar s infusion,

%Mﬁé t . ads t
sub ; aggédeéw 2{5 %rgés:&gﬁf ﬁu%@Xm oky, Tt gsr?hféﬂ%rh& th@%{g %uﬁﬁarly, it
ma}tbﬂaadanmapned topatialy.aewaily, covagionly, i2e fesrofl apmropriate by those of skill
S I th| Q cent r.at gar
in PR BRn 2 215Gk iy, B 3Rt SRS o BHRRe e
grovgihmf thertahérc Lotd Iad:mmmiagtm amy‘lie sy of thé fuchoniz alse abﬂlaﬁpilated, either

verSahofiF U5 ArERes Sk el Blept et B Bpuiations

and $fhsi@npund detivgrgs. Dyestuffs or pigments nmay be added
to,the tahlets or dragee coatings for identification
Method ize different conbinations of active

conp@end des ep?eseﬁuﬁlk}eﬂt&hnﬂ!ioagﬁcgﬂl?a&énm@ﬁo&aﬂﬁ xﬂzﬁélﬁb,g and for
met hods known in the art (see or exa

adryistegng Ness. dislopgl, dhgmicel jompeuish eando ﬁ&s?ogilp loe%jphannaceuﬁcal
co X %a&lsl%ad{cﬂ s}%&' miBhE! mélg,!ié" %Sn§&ﬂé}9 Q%tﬁ%]g%%a’g&?thgéél oral

erapeuti ca active pr otel ns or
pattByagg Ayigeo ac(rmmptrgﬁnnl includepeatingdisirabion 16 c@b@le, tablet, granule, spray,

SO U V4 .
vmipho i 1o o P o Lt ARBlR s oflR (pdEeL e, woien
adnnmsiratlamhsl)as admibhdaiRB6s (ahepuoat suspension, an oily preparation or the
like or as a drdp, suppository, salve, ointment or the like; administration via injection or
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formul ations); 5,688,529 (oral suspensions);
5,445, 829 (extended rel ease fornulations); 5,653,987
(liquid fornul ations); 5,641,515 (controlled rel ease
wbHos@iekd ons) and 5, 601, 845 (spheroid for mpcgfusoinsmhossss
[ 01581 Further disclosed herein are various
phar maceuti cal conpositions well known in the
pharmaceutical art for uses that include intraocular,
intranasal and intraauricul ar delivery
mﬁ151 %r n’g r%nUt(e:él{s:sg’l’ nru% E{H’&ﬂ%%l#jp %Iealveg got fo "mmﬂm qgiﬂgrgg mtr&dermaﬂy, or
themﬁhﬁrasohmﬂle$qumﬁmﬁmﬁhnas &mﬁﬂﬁpp$¢nﬁnmnnmgahlﬁmmn% or
um.(.Shedden 2001 Chn 3
@ P Y o= i PGS MOt AT e opbringin e
compdidl Glto3dontaePWith alvifigCtiRid) L4¥8 MHSidmapRiaticd KﬂaCcontrolied released
suspensj ons, such as mcroparticul ates, -
fornglafio &F’rﬁeﬂ‘ﬁ fwlqﬁo% P%gl,qugmr%qqpl TRVt ﬁé examples of such
moddl DR GRS HstiaRoR ahd G4 REHHEA IskiBEurd R intodby dpsdaﬁmlseauon, disclosed
1994 J Ccul Pharmacol 10:29-45), |ipid-solub
herefinp prpuYasiont sthods fareadministzation @6t digcleiel r?hers%ﬂ copgpgunds and

ool Sy LR 083, S T b

mﬂ&ﬁﬁﬂuﬁ@&mﬁm@ﬁﬁﬁsﬁﬁwwwserts Such suitabl e
h f t d -
P BRRE o1 ef Skl QRS0 FnlBR {0 bt HnMibrenyiabistn or

dehpdtbgrenyshiftar analog bdolnpbyitian sbqaiosd§ o 4 dod%haﬂln@emﬂ g ftle route of
ositions y al so . |nc.ud dro S .an a ften .
o P R VRS | 2ER fP Bhctatthredfl, W Bl sica

chaS6ehdis @ Shd Qp&imtﬁnﬁnﬂaiﬂd&eﬁh&@ﬁaa@én NQheRloseC bdnl BE Yailored to
action. As disclosed in Ren1ngt n''s Pharmaceut.ica

achigy @ndwsied pHes PubFiL eprpd o Ferbefrioropy weighly diet, conourrent
mecmhbn KROYWMR ER D RiEh fHishd dififdd nlhe Ha&cﬁra&s wlldeb -2,

formul ations are nost often and preferably isotonic,
sl fTGH6R] y e pragticaes the methetisn thei moducls qr g9mppsiiopgcag bg used alone
or iff %&nﬁﬂéﬁon%‘&?gn tﬂgf %fr &l @&H‘lﬁén ﬂgﬁ lvﬂﬁeotﬁ)egttﬁtﬂ Qﬁt%b&adlagnostxc
preservatives and appropriate drug st ers.
ageidh aF oreseuple,ca Mistlosadikrdn, 8ivsompeunidndisclensd herginare effective in the
LLver n d u 0
S ) e Fdt i B SRR Wl RS, Bty other
chemuthbrapumed fooresuhpit | lnm‘lsglm cahdldhe Ghsetfer chenaicrapedties . CPT-11,

24015%0&%{%%5 rf'n]aed?i%?’i ? ‘SE &sc?osed £85ih o8 also effective in

the &m&lﬁﬂg ek whaahiséd i da@bﬁﬂmﬁwml othér et e ipcltdite afti-vascular
For mu| a

can be adm . ni stered b i er oral .or
2geRiSn APt %é%a¥%9§entwvﬁ@ﬂl 28 TG g @PW-M gyl Tressa
(AsRE7 ALY, NiiSd: SVIREF IihibiedP &M BioldeRB)! Bbre @écﬁﬁé&'ﬂ? atS|PAsB¥ne anti-

rup, or other such form_Wen "admi ni st ered.

VEGH ARtodier pspepily ganociabibefist e tic HaF ERerielding DCIOL

a rét%@ﬁﬁﬁin&n antfRdP IHicPTHRRAE 3hd Adudd Vil 'réoE;ﬁorDQ (@1% Wﬁ Such
drip, supp03|tory, sal ve, ointnment or the

conmpihatierissnast eegutilized frnyies ordwpridyt inj aviogrsingly preferably m 2 human or in

vzm?“?arc nﬁlﬁgﬁg nJ %I%J t%ﬁee&l é}%@& %é!nﬁ]ulna s GfodY %F Q& rbination with

other chemotherapeuhcs or other biologic products, may be admm1stered {o the mammal in a

variety of ways, including parenterally, intravenously, via infusion or injection,
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may be administered topically, rectally, or
vagi nal ly, as deened appropriate by those of skill
in the art for bringing the conmpound into opti nal
w6 OkAghsM th a tunor, thus inhibiting the eceMwkiedbossss
the tunor. Local adm nistration at the site of the
tunor is also contenpl ated, either before or after
tunor resection, as are controlled rel ease
formul ati ons, depot formulations, and infusion punp
delivery. Methods of Adn ni stratl on 0160 The
snb%?@@@féﬁky, BRIy, g lwicaln Sy Y Pb intrariiprpally,
@g&h Ofaried ST agE RfiBI &éﬂ%né%mg &Ho BOGFRIEA o testing chemical
o m%oaun g and t% di scﬁosed phalrn%gceatl %%B 0 testing chomic
actigyripo®et i ons. Such di scl osed net hods incl ude, anong
ot her ( nj ation l.
m:ﬂ@ﬁ§’adm9‘)ﬁ‘|“§ Ir.%tf%%{lﬁ]g% 'attes a rr]rslkl(rﬁﬁgtra |%rﬂ%élﬁseﬁﬂ in vivo
dosaga s bk eadmiireididred and)tieenpHridculas pmcaly of agyirpstration oflheury Sigpdnding
farnms; (b),.adm nistration.t h.non-.or.al pat hways
v eCive, AN PRI ey Ot RRLoE: soBfo R ptoed
and B¢ SPeeHficS RPHASIIAEh ileBe GbhyoupdepRY ahplofedor Thd detelniilt@ion of
of as a dri suppository, salve, oint mant or_t
offeptivelosaga Aviisstoptis it daspes IP‘fﬁfSe‘E‘-‘P?SSW &t achicye ﬂ’xﬁd“m’% result, can

@&Qﬁfl@ﬂeﬁ%@ng %ﬁé&%@%@%@uﬂﬂe%ﬂa@ﬁog@ methods. Typically,

subcut aneously, intraperitoneally, intravenously

hurdan chiipel eppiicationg of ipraduely é@rﬁammﬁmérat lowse dpﬁa&%ie‘f% Wil Josage
me%msgﬁc%ag@d%ag ﬁ)@tdeg’ipedt ARECRLINevel. d)m&am)s taEc%bﬂaﬁQ in vitro

adm ni strati on V;gl nal y as deened
studigsprmpe wsad & dstablishossefubfiosskand|roytes afladuinistration oflfeq qeggipngjtions

.ot and
ARG GO0 BGh g Dbl s
f ofjeng4ht | dmsqondmpmh immaduktadwsa reppligatidng of geieotial pprogucts are
del i ver

As, fur of such s jof .
comgb s s gtk et Sl L elhe SRt e AR R s oot is no
Tong€l Rahifdved bddvarss sidd Sﬂf&cessmppdae r'EentioSdge mag kdngs Broadty,Rasding

for adm ni stratlon the discl os

e
upop, eI A
abofi04e Smi%@og?ﬁﬂk@ ' a‘hﬁr 800 @b/t b6&s0 Rycidt,r jefetlbBl between about 100

_intranasal, and intraaurjcul ar. pathways. [01611 The
micrigEAfies @ot | Wamekee PPEC el a aﬁﬁ?ytq‘i’éages may be based and

caﬂﬁta\ﬁdfggﬂ henyBhl $ich rbel‘ie péili%lﬂ'}’ of GRPAIIAR HBbde rbfaml BGhe art.

tion required as dose will depénd on the
Admwtrem;tfmaydumr o5 aR arqrbﬁurdtdwe eysyp ethgfdag,flaiytwice daily, or thrice
d&ﬂkﬁ sudl ng human, being treated, and the physical
aracteristics of the specific aninmal under
cor8iader atlibe mxact Henodeion, cavie o aﬁﬂramistmtsm and dogaghcaviee chosen

o G S P T B0 38 Bt
Thef mw@mgtwphaaim 0B Eh&kpehﬁc&d 19']5 t h ehcnmﬂ be abtedr thst ik lattending

recogni 01621 act|C|n t.he net hods, the. .
P BEEEE T3P QT BSPR PO S B P B dmimistation due

to toxicity, or to organ dysfunctions. Conversely, the attending physician would also know to

adjust treatment to higher levels if the clinical response were not adequate (precluding
toxicity). The magnitude of an administrated dose in the management of the disorder of
interest will vary with the severity of the condition to be treated and to the route of
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or in conbination with one another, or in conbination

Wi th other therapeutic or diagnostic agents. For

exanpl e, as disclosed herein, the conpounds discl osed
whelsvoay e effective in the treatnent of caocet2008636306

used in combination wth other actives, specifically

ot her chenot herapeutics, for exanpl e biologics and

the specific chenotherapeutics CPT-11, Taxotene

(docat axel ) and paclitaxel. The conpounds di scl osed

herein are also effective in the treatnentaﬂﬂw ance

admipisiations e b peVEBRHAL RS POITHIP R foTeramRle; Reey in part, by

VRSO, PRERA S dRkld RAGHOSRBER , will
Swnﬁgghﬂgh&gﬁgﬂﬁf? Erbuﬁtux (Im:lonelbrlstolb ers)q&mgyww

also | vaess sevordinks tor thZ e chdy wrightr anderponimphibe drévided patient. A
pmgggxgkorg%a%me TRE aSAR fab&?eldqaé,bgg]gTA ﬁ%%%&g@mééi&he VEGF

especi al 'y nono antibodies to the
- VE@HGBEC efﬂ)tepen,dmlgmnl thel |sp@1ﬂ30mdl,ﬁ0n!abelw treatedo such ragpnts may be

forns?u?t %c(iiy ﬂg\l\tpéhﬁljigrg% ck > %/ gﬁlgnagﬁs %b % c1f ?e%ﬁ%&@eg fgr. formulaﬁon

and Q& iniddatibry mby be fomRaTiR lRﬁmhfgefne r}mhimmumca Soiemeay, 18111 Edn Mack

AL e R A B L .
t;angdéﬁﬂﬁt NRran SdsirmSosal, oPtttRtinad hcﬁinﬁﬁirz&lo’ﬁi phﬁﬂliﬁ&ﬂ deliveyy, Beluding

: admi ni stered to the mammal in.a. varle%y wa
intrgpRsPElan, nopRinentse g eduiag mﬁ%‘ﬁsﬁ? W a5 Mplieny], direct
_mtraWe ﬁl@iﬂ%ﬁ in enou@ow\ﬁongfgﬁéd 0%&1%.6&11;8@' %%%0%6%@»@1@

cut aneous i ntramuscul'arly, colonically,
igemumsally, vaglnally, nasally or intraperitoneally,

:Ing l ng i F “3 t}%‘hyoro {neflOS2 A% agénq? mayUeh sk RRE Sin RYacous

0 testing’chentcal “activity in
sohitions). fo[‘ (bi{ﬁﬁﬂ;le,Am phﬁsiol@caﬂga@mpyhté@ @aﬁgmsup}g agiganks’ soluiion,

skj Il in_t |
N
pen&@dﬁitm inSpfdpRlaicon e lbhrriea oy bel ppemdicd gre wpdm Eﬂvefoa“gelaﬁon. Such

oo S B GESE eS8 B e

forchiN88 Sh§ QURESIALS haeR @E@és@& e& thd peactet ef ﬁibriﬁvtanmm afto dosages

ef fecti ve dosage |evels, ISt dos%g 5fﬁ§) “
suitplle Sarsarigmic glmaraten lﬁwéﬂlab Pﬁfé’ae P8y ontPan roper choice
of @%‘E eMRb Sﬁﬁgﬂphﬁﬁﬁcﬁiﬁé |;§£1:tlb@ ihB ecoﬁfpbmﬁ&isn&sdléﬁdﬂl Mgein, in
ar

macol ogi cal nethods. Typi call human clinica

parbcp@ar ¢host dermulstedppsogleiogs.aray @émgﬁe%tpa{eawﬁ such as by
mtrg‘oe%.@“?se tuhgc\fgh Sor Wi ﬁ%nf OSAQE corhfiNRls B/l MY foRRKISRS Gdadily using

esire ect is achieved. Alternatively,
phme@haﬁitf @cieptablot qarriers wallikmawe 4n tiseart el dpwesessyaBbiE Jpr oral

o3 SRS L PR 8 Ot P, il

capeﬁlt:sahiquﬁib egelp guups cbdrdel, Gadpersidnh odd .thy G466 44r ¢l ingestion by a
n gynan ni mal studies, applications of potenti al

Pﬂﬁ?ﬁﬁ commenced at hi gher dosage levels, wth
dospagsibei Rgerﬁeeﬁﬁ@aéd?d) b hdrhinishesddiesicebulaf foey be iagmivdstered

using techniques well known to those of ordinary skill in the art. For example, such agents

may be encapsulated into liposomes, then administered as described above. All molecules

present in an aqueous solution at the time of liposome formation are incorporated info the
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| onger achi eved or adverse side effects disappear.
The dosage may range broadly, depending upon the
desired affects and the therapeutic indication.
wd YPsoBbiey, dosages may be between about 10PCT/US2005/003636
m crogram kg and 100 ng/ kg body weight, preferably
bet ween about 100 m crogranf kg and 10 ng/ kg body
wei ght. Alternatively dosages nmay be based and
cal cul ated upon the surface area of the patient, as
under st ood those._of skill in the art. .
SO SRUHPEE o PR SORER: GFF Aoy iom tpptemal micro-
enviedHRkaht S Béca@ Hiposhaids Yuse twMhCRI1 ghibYane) brel difidiGfly deideked into
basi s. [016§%wghe'exact formul ation, route of
the geiingyinplasma t Adiionaty. Jiys iylei Adprhobisy epall pyeapiganolecules may
be dirBSivdafiialieBMHehGdiaRayn view of the patient’s
condition. See for exanple, Fingl et al., in The
Phd9368L ol dpterminatiers pt thef effehidicayeunisds welloFithin [fhe capability of
. . e - | . p .
tost Il (Dt Mol o A0S BR AL RS BB hlton. 1o
addiidf s theaabhive ingtadimiso fhestupharhaettoal aintppsitions may condpam suitable

PSSP S LB O Pl e
.prodeﬁsiﬁQWi&f %la iaﬁ’tiv%taiompeﬁrm@_ o RE6 _Fri@ﬁﬁﬁm_tv;rkﬁgewn?icmsed pharmaceutically. .
: udin 0xi Ci . e magni e n A
TheRrRAtEnT RPERERBAE o mmREan B e o fhe e gf ehletofagees

cap@tfies, bidoRitB8d. Thd phaMAdckutivhl ddripbEtiGRESY HoYmalifabiieed in a manner
condition to be treated and to the route of -31

thatdg §ErlOkwpyROfOPEAIIER Y SPOBREIENY A A FtiRS (hget Vinggganulating,
dragh® WfickdeY 1ePatih P SnfQGHnk] QRapiRiingl SfirafRiAsBl BopiBzing processes.
eval uat'ed, 1 n part, by standard prognostic L
evdP 178 i orComsohudbsdisqiured fetein earebecysatadh dompeffiprgpgmd toxicity
. r (o} . .
i A3 AR o Marble, B BUckREY oPBRRCE S or 4 subact
of the comoynduysicoing erdih ehdnod mictids, sy ds estabiizbedebyndgidymining in

. d.i ' i cine, 6 Ml
e RO TR kA5 TR i,
resdl@ rm@twﬂie?mﬁ dathipradsties effosigsy mmntedld, yuchras neeadly or more

variety o

speég i ang. eerﬂﬁyc o Ie%gt%\g Eﬂffomtfy{ogéa%wa& Ia?rg?]ougcrl]sdin an animal model,

suckha hRBE; abik | £BhitsS6l aaRSs, hdf Be BehermiMiClsingPrithwnshetieds. The
Co., Easton, PA (1990). Suitable adm nis ration‘n%ﬁes

effigagy of APRTRALTRIDOUPL RS PO SSRHSHS FERATY TRy 8 Firgprized methods,

such 2875 DGR &hods Oknitnil BSddIN 3} h@fdH Slinfhl BaisONhrt-recognized in vitro
parenteral delivery, including _intramuscul ar,

modep cxistafreowarly PYEY altetiofl peandifionnneliding b conslitges pbajed by the
con b FEGHea vt %cludrjl:f% EANENLEki\WsBllar HiREAYRN AHRus fungal

la infusion, intraperitoneal, intranasal, or
infdctiomsao Sishitarly, iapjepablcorrsmal] 0061 nRyrbs njedcivi girdbhsh efficacy of

m - | i
chelgng(l:agsf t:o grﬂe%t’ s¥1ff' gch%e%Q}IIT% | Vg’ﬁéé:tl s%%g%n%éa%%ﬁi £%e ;ﬁg g%%% i %F gkﬂled

i'ol 0gi ca
artibatf dage b6 gl byake dsta kbthe s taufhvess an appropriate model, dose, and route of

administration, and regime. ‘Of course, human clinical trials can also be used to determine the

efficacy of a compound in humans.
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Ri nger's solution, or physiological saline buffer.
For such transmucosal adm nistration, penetrants
appropriate to the barrier to be perneated are used
wo fhok/reedoor mul ation. Such penetrants are gererabioysio03ess
known in the art. Use of pharmaceutically acceptable
carriers to fornulate the conpounds herein disclosed
"for the practice of the invention into dosages
suitable for systemc admnistration is within the

sc f e invention. W.th proper choicge of P
caﬁ&e’éf am‘egu %1% ?fhr?ﬁ?ﬁ&‘fcg? |a%§“t’p (%t i BT gy th-inhibiting
con‘%@fﬁ’ﬁ@ Hletob@Psumdh aRtiosdtheRE! Bhybe ddfiniftaded b$ il oral BOSEon-oral
ormul ated as sol utions, nmay _be_ adnm ni stered
patiyay nVasmdmuisteteeprally, #ian beafwinsate 8 cpnsitiscieblsh erpule, spray,

syrdpD ob S 1P such Bk ORALN dSminRRrdaCadn Uil & &R BeLadhibibtered as an
using pharmaceutically acceptable carriers well

2qURGYS ARFDERFIOEh & ol PiepRTeficl s ipdike 9T pE a8t SPRROSEITH salve, ointment
) i ni f : . i . [ o .
o S Sl Sy GG B0, Bl A SRt

intrgeheystys intapsscubilyy infredermallys peths libn s Sanildrly.Hemay ke adhipistered

oral i ngestion j ent t. tre - -
oplRi R AR S B sP e e e B ol REM i rining
the RBypddd datioptisibecadhct wéth ngmmer linisquigbiting lthe f&wioftthe tumor.

those .of ordjpary skill in the art. For_ exanple, suc
Locgliaisa Sl o B8 e B lbn e 4t PiipierssohER My poRtHSbiaed
eithREBafte oF SR turiksr rdQ56¢1, best paR0Y en artdcogiided GehiBRNt of the disease
present in an _aqueous_sol ution_at the

‘ ti f. .
confiigps STt AP B PRSP SPREL PRPUER B Rsion gempdptivery
are SMIRAP dorpdibidetdl/ 1152005/ 003636 aqueous interior. The

I'i posomal contents are both protected fromthe

exti8 Al Whenoused As/Ary RRFPERACT 2EFRE OF Bl At Eor pgrek B §e orally or

nonf-c?]i'tﬁl'g( X}ftxn{qgls{éx%ldl to TERRE AR ent 3 GreSidoufi SUtbY: 9607 M8 1o about

O e cell cytoplasm Additional I%, due to thelr
7,000 thegtiph obiheiacijye Sgesidient pefhniove nrefbreblif| abeutfel}7 mp/day to about 70

. I NEA . _
T
to dbbet temfimbd par tdyy.oAltetnhidely silialsh @rbfirably, e epmipound may preferably

espe
be 5.Llu 131}

1)

Iy i i ght_of . t he.det a di .
Gt b sibed iy B b (R0 th ntavenous arip
This() @i @atiet sweiggalhgsm ﬁl@fmpmtbl _tptefﬁedcdanpmitetoié dresactiveyanti-tumor
. contailn I ta ar eutl ca aGC a .
inggegept wpdd g%?ﬁﬁ’n“? §-PR‘§7 *a&fg?fﬁ?yefﬂta o A4 Ky g}ﬂl“@ﬁﬂ%q pg/ke/day
and @6 inhd/toAda8, arldl Q6RSHEBALIR] frbh ©.0DF nhg/I6/ @1 QUAA D.050 i /kg/day,

. preparations which can be used pharmaceutically, . The
mcglfi@ﬁé)r()é? g/ dayr Mionathelesssas™ip PaFndsEtACAibY fhose phihigfhe art, in

cerBfh didatida€ ity BeHecdsah) Rl RimiliaqREMii-tu@BPSIMRERd Blamounts that
sol ut1ons. The pharnaceutical conpositions ma

be
exageen 9f aven f dexicerda thrn Abre-stateRaprefesred degaze Wmﬁg effegtively and
J . : ' m xi ng, di ssol ving,
. ag%%r%%% %F?tg’éf“gﬁgﬁia‘gé?%g%%fﬂﬁg@%t ating, enulsifying,
encl@pB]| at When wsed r apphnaptifimgall weqphi the zpmigrablco ewewds of the

dehydrophenylahistin or its analog effective in the ireatment or prevention of a particular

fungal pathogen will depend in part on the characteristics of the fungus and the extent of

infection, and can be determined by standard clinical techniques. I viiro or in vivo assays
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[0170] Conpounds di scl osed herein can be eval uated

for efficacy and toxicity using known nethods. For

exanpl e, the toxicology of a particular conpound, or
w@hodpsulset of the conpounds, sharing cert atmus2005/003636

chem cal nvieties, may be established by determ ning

in vitro toxicity towards a cell line, such as a

manmal i an, and preferably human, cell |ine. The

results of such studies are often predictive of

tOX|crt§ﬁ|n ani jal s, such as, manmals, or npre

maygpiienallyds employed iodsip idpytife ppfial \slgqage rapgrs. Etertivedpsesmay be

extr%ﬁatt&f Hbﬁrdo‘é@fg%bﬂﬁ@ Sutvis @éhv@@ IR i "RHE lanalySH6H pREerably from
rats, rab or nonkeys, may be determ ned

anirgad ingelen Shmprediscdngege 19veb shosidiieclyeymined by t,ba pitqndipg physician or
othdr YRy rc]zg_e %{?ﬁ 813(2 tvﬁﬁl de ﬁ:l%dusﬂﬁﬁl W R0l Ak tﬁﬁr tmcludmg route of

recogni ze I'n vitro nethods, anina
adurmnsledtion, and tﬂmga ﬂrod'j? ngh‘aheﬁ anfl gérsral Peaith obthe grﬂl‘zé@l,l the nature,
Vitr

R BB e P h Sn BER RULY  be o

conprMdnds Tie sﬁécm'e dod&&ff ehdﬂehydisgbheﬁlylﬂgstmam ite m;lalo g will typically
cardlovasc | ar di se gnd vari ous

be RSP H O OG0 AL B AP ST EASE G PSS AR O aPet ymeke of

marlRialiesbdl Qrefsht p& ﬁhaﬁﬁﬁisﬁﬁﬂ)ﬁn @ingle G @ilGAS Gode® Gefdhily, the
such condi tions. en selecting a nodel tqQ determ ne

compppRdaay be adrinisiRief fepptionts i 35A St FreAtgent de g Iy qagerange of

dx;@?&ﬁm&&zb ?5&qumﬁhoose an appropri ate nodel
e, and rou adm ni stration, and regine.

codﬂb’lﬁj hutfmfwrmlaﬂmthgrloaager mchld@aﬁheapwoeadsﬁ@ép% herein as a

i L e il Y

ageﬁ,g mpmmmts agé mhmemcanmmsgm@mﬂimrfnmng tspbgances and
SomRRRts, i S RP BHLER 1 bR MLELR, Hbk, ity aliphatic

&P of & Hon- oral
&H&&na@m Hikshey ‘es:iusad ak kytfact hotwangdot; s |gmceseeﬁtciose, starch,

sul e,. tabl et ranul e, .spray. sSyru or. ot her .
cryE bR G v E e N SELRE Ry Eppton] Py, magnesiom
mefhe§lidites hﬁ&@ﬁt@sﬂﬁfheﬁlcackﬂtﬁﬂhﬁmsﬁﬁﬁgﬂ Sdateiym afarbohdty, sodium acid

aration or the like or, .as a sitor
catboge e Al drFREen RosEhste, Flgigm CivBR IS AL heslike may
be LEHICH Lk BPiefE; thilfndSilRNsteabiid) GAlt, ARG 0l and the like may be used as

i ntreperitoneal Y, |ntravenously, |ntranuscularl¥
smoqthing it | dogonub oilg w}m oke sessppridila PPajut PY. FAY 1B e used as
susggmnﬂ él%éﬂ%g &utr QRS c%ﬁ%eaﬂh'tﬁélateod’s MRENRE o o cB%ohydrate

appropri at € ose in the art for

suchr asngglimlpse oheugaonpo mwxym@t@tew@hanmatec PIPOHETET i teh depivative of
pol%lggll nﬁzgfg)%l{lf’si?ds rélgu 33%%1]&%%&3?1% &d%%&c& t%&? tagu %D{E? %hthalates and the
lik©tdag ibe @saia&smsgms‘ich tigemis. | I sgtigion ¢othe éwpgmgpreferrgqi tikpmgdients,

before_or after resectio r f
ST R Feth PPUR R o1 e el Masddp pthministored
forfRBEEO b tBElconGotRE @a[ﬁl@ﬁlmllj’ ahmnsconcbemmm fcxjiemdimtmmas prally.

and_i nfusion punmp d %ery re S|n1£ g

con[ﬂéﬁgl at S composmons sclosed herein in a pharmaceutical compositions may
also comprise a pharmaceutically acceptable carrier. Such compositions may be prepared for

storage and for subsequent administration. Acceptable carriers or diluents for therapeutic use
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[01721 When used as an anti-cancer agent or an

-anti-tunor agent, nmay be orally or non-orally

adm nistered to a human patient in the anount of
wERsH77948007 ng/ day to about 7,000 ng/day obctAe200s/003636

active ingredient, and nore preferably about 0.07

ng/ day to about 70 ng/day of the active ingredient

at, preferably, one tinme per day or, |less preferably,

over two to about ten tinmes per day. Alternatlvely

| b h |
e R0 R0 PSRt iob 1P RLRS AR PR 8 S0 gRon
thﬁﬁbelﬁmﬂrw@cesamacmtammw O@i.R. Gerhhaseditf amssa For example,

pati ent, wei ghi ng 70 Ki referred d
suck P agion B o D Aie] S R .tfkﬁ“@}?tga‘faeﬂilesvaﬁﬁ‘)ﬁ*“sés for oral
admﬁﬁ&ﬂdﬁmp Q%Zmiﬂﬁéqk Gérd Babtal Oorabéﬂfiﬁal SRniRitigibal aYterile solutions or
g,

i ncludin g/ day _and ng/kg/da and nore
suspgners faripisctalp ggﬁmls@'@’i“nrr&wﬁ giptderycan §e BEsBATEd 19 comyyutional forms,

eﬁhé@e(s Hﬂ#uﬁ?%iuﬁoh@&l HdbRGoRk, AFR1 FRihK géﬂﬁbé foﬂ\@ﬁﬁoﬁ%lr &8Hension in

e understood by those of skill in the art,
Ilquxdrpnoc &r injgctorsirtinfasipe os 8% emyfsignh Suifekle gmrli;ntft igolude, but are not

Imn%g% aﬁﬁe de)Etro %%gnmtgluﬁgtros C?e{&ﬁg %ove o aﬁ%?ﬂ&ﬂsﬂq cysteine

exceSs or eve ar excee
hydqbblﬁbﬁdler eghdd dsa dige.r afgeadtivionf ﬁﬁ cdbmbél yhﬁamdectable pharmaceutical

essivel y treat rtlc ced
compiis TpcerRes e Baein SoaipHis R b net g etting
ageité, ek aRinae agau bndothe mae Ifdiemed,r an@ds’tpﬁl@d ghiRirgpraaratibes (for
anal og effectlve I.n the treatment or prevention of a
exa‘ﬁﬁltetii‘%‘l’%‘?s may kg ¥iliZF4t hogen will depend in part on

?0137'7? I aGH@ MhrabSutiodtiyt Rof N GHSmABE L REmPditRAl re@fired as a

ection, and can be determ ned by-standard clinica

dosw wiilh dprAmd o7 theropfe, elcrdgHuIFRtoR. Be 196 £ animak heipgireated, and the
phyﬁgzg %ﬁ:Qchg&xAsgoi é‘@%@iﬁé hBR30 3R er &ﬁiéld@:@ﬁéxp NEYe! dbsdP&n be tailored

npl oye entify optinmal dosage ranges.
to Ehi‘eeeztau d,eelreﬁosﬁe@t iy W8 depsadr eip 4<hit etoipragyeight, diet, concuirent

e B B L B L B B R e
| e\@i1783 houlte pb;e’lude becomipositolpy as deectibed Sraé. mepy bl peddailans or in
n%éxralngia Evg Igl?e %lb I%F Co% rme?]d(%F OV Ii:i% K.vz%?)gleg%ﬂelapgﬁig %P gia&&:?@c agenits.

Spedidizhin}, Sie Ekdierad cﬁﬂﬂ:uhﬂkﬁpmg&ts imy:ljae widgiiing o éix camignation with
general health the in yldu th ture
0 @é@@ﬁ?@%ﬁ?&%ﬂ ?iﬁ%?sa toeioecap Avies; iy BE o PEReTt 9 e of in

confatiBR tith Qfhef RTIAMCERTbr thb GEARLADS ﬁin@ﬂﬂﬁ]sctﬂih eThesc products or
ef fective dose of the dehydrophenylahlstln or

comznegitions oinl be wligrd & YAl op# Vot hiderisrige Q?Fgeaﬁa‘attheome% usefil
moﬁég @%ﬂﬁm@h@y@lﬂg %aw@%ﬁénﬁﬁl%bipﬁn Aot ‘Qeléhttaﬁd@.%ﬂ trédded, the

manmal | an y wei ght per adm ni st ered
pa:tmﬂam mwumis eroployeg) ensa dbeegpec@n é?eaquy‘”hl% ghesg GRETBYRHEPD of
r o 1At
cong%\é gljtgrrentg %ﬁi &{3 "ﬁ% DAt r(g%gc%s% %&Ii(%# gp’g‘eagalent for a

par@@0 dlt@rc’gemlbwty wilh the [OERS] of T cfomhtm @tb@ tedted ehdda ghe route of
adrninGlLding, £ he  conpounds; di.s 6lAReds Rer ELiNsd8i, the compositions

may be formulated and administered either systemically or locally. A variety of techniques
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t unor - growt h-i nhi biting conpound, known surface

active agents, excipients, snoothing agents,

suspensi on agents and pharmaceutically acceptabl e
wohdoZeidedI Ng substances and coating assi st atrais2@H03636

the like may be used. Preferably al cohols, esters,

sul fated aliphatic alcohols, and the |i ke nay be

used as surface active agents; sucrose, gl ucose,

| actose, starch, crystallized cellulose, nannitol,

S5 o R o R sin St

18@5&@48@?@!1&111&@@@ E&@nCPAINIo0aY), bonat e, sodi um aci d
car bonat e, cal ci um hydr ogen ghosphat e, calcium

carlBE}® rretTﬁAfore@thrﬂésfseom@ﬁa % R Foymuda By prefeahis epnthelically
t
oanga gh(gcﬁlﬁi éaﬁlga;ﬁ@thuag grgaa{ea Rreid, s Ca céiﬁ(c%‘fé” Gt a tumor-

. ) e us SITDOt I ng agen S,
growthciohibitingi or ap|antifingl| compevedidngivh su:fiecanaﬂtwouamnts Oxeipients,

ARG, 4280, ShencfSE PR 220 PRl (<688, - foming

subsiamden IachtI codt@g astigtintg sind eéhd Likosey be usedyaPrefaably alcohols, esters,

tec ra adrlvat've
sutdffeh RS fiiolfe i Shq i unf WU RE sk st Wby Suorose
ghugdls ) Qhdteue Z84rSh, Stichallasd edlaRke, mmlh:admgesmdmhhﬁhcdw KRgnesium
b PGPS LB DR A e cHBRBRRL sl Gt

carbond@] SRS, ackD LAbERES  callu@s iUsdn Vs, thiBiud K&b&%ethyl
be added to the adm ni stered fornulatlon of th

celiglops, guthEre 1ikg may dg|ugsd a5 SHFBISIEHB2ZRETD afﬁ%raﬁesmlcoh%@ned oil and

" the "ﬁﬁ@hﬁﬁr $L 85RGs Yndbinthe a%&%s?%ooﬂﬁ%ﬂc quy'ﬂ, Lds®AS oil, peanut oil, soya
di scl osed herein in phar maceut i cal osi tions may

maypbeused GirprpeRsion agpr ﬁaﬁeemamé,aqeﬁyhm@pﬂe fhalatens piderivative of

a c?ﬁ é‘Eu?c‘ﬁ' 14 Gy gdoQ@Y]r T R RALEadeRle- ?% [c-ﬁﬂ@ @éb(iymer as a
or sequent adm ni stration. ccept rriers
derdaﬂmemﬁ polionyl trhasr bp veedi a5 wsppnsion BgenB; 2@@5&@%7@@5\1011 as ester
| US 5/.0036 6
T e pa—
prefeﬁccﬂ?@fgrﬁmtm;l sﬁreeta’itﬁl; agendes, calorSas, pasasgtivbhakd the hke may be

shi A R Ge ro edi t 85).. For .
s i 7 Bt RSO DR COMB o Ry bl pacioulaty
whétStBélcaspduadisad be adipRttkdoraly. sol utions for oral
admi ni stration; supposjtories for rectal or vagi.nal

adrP % r abheqrell cypls Apippitoss, (thy sngifincs 2gends, %%H@.a&a@n% agents
that b 6L BRIEcAY Hié ekl i@ bel dihlﬁﬁ&r@l%h%?al@aaﬂnﬁlﬁstered to 2 human
prepared in conventional forns,” either as |
patko oo AERoBR o FPpnE OB LERT f Flouird 04 PaiBEaY 6f tho aive
mg;%ﬁieﬂtt faﬂds‘nﬁe &Pa%'ﬁﬁéﬁ%ﬂ b0 méf&&%!y% Q,E(?Lﬁ) "od bl & gtok‘é’;{% active

lon,  or as enu Si ons itabl e excipients
mgrerlmhmiepre@mbiya pecermflery thieprideyschnt mcycbtabasme pnog ex ¢y other day, one
act 05 t
mg%%F dt%%t fw1!: S t e ei%és %flg rﬁ‘f}@,r 3 n% %?Hmen hmesl P]er day.
Altadatmtelyoamd ailsb miﬁsnab]gdthe t:btapoungi @mdad:ﬂdé)yphraanmhc@ by pﬂferably be

t t t
SRR 0 Su A b, AR oy LS . o
for i &:@riphgofod patlest w&l@ﬁm@ e iilbems,| the gefdred daily dose of the active

absorpti on enhangin arations or
anti-tumor Fgngrca: ient would be gabout (? 07 mg/c?ay o (aqaout 700 grams/day, and more
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exanpl e, liposones), may be utilized. [0177] The

phar maceutically effective anpbunt of the conposition

required as a dose will depend on the route of
w@siis@i-8dor ation, the type of animal being treet/eshoosudsss

the physical characteristics of the specific aninal

under consideration. The dose can be tailored to

achieve a desired effect, but will depend on such

factors as weight, diet, concurrent nedication and

ot her factors which those skilled in the nedica
prefggaples 7 S 0%  ETS ptie SPEREESaoY s PO opb i those of
skilB$n 485 Gfl BE derRBO WiuatiBRY itDRay 96 CheBdsQ@ 10 adinfhister the anti-tumor

combi nat1on with one anot her, or in conbination with
congehed pirdeded b (i @e@pd i g{gﬁg@q fhal Ferspt even far exceed, the above-
sot 8 Bkl S 8 SRR n PR RO Rl B aled or
lethghtemotsher apeuti cs or bIO|OgICS i ncluding anti bodi es,

o 1O ot TR Bt o oG8 R it P BB bl as o

biothefrtel tetweageht sie @mqﬁum ﬁroduced bympisidt iod s mmh&ne inhibits the

ut|I|zed in_viv The usef.ul .dosages. and .
o SRk DFE WAL a8 PREr S o P DA organe
solFtaP enflitng daan abﬁ&da@mywlvgh&usamﬂu@mncaabystmateame orgamic

the  particul ar conpounds enpl nd thegig30|f|

solypis iphpdenior exuipife 81 8}?&8‘&1 fpgmylpgon can,
for %%axesé 2 ;S@déﬂ'a%ﬁéfd& &ﬁer %oﬂ@ ﬁﬂuthBr tohe maﬂ@imat prepared

tTeat ment for particul ar disor der wi vary
usma mprgmc @e«mfrqrtawy@m PrEaE DT o} oY e lkféff’ff?‘%%ﬁnéﬁm'&ﬁ%ll of the

co b@debﬁhe Admpi Mea%nkr%maadm@e&ea diD Gy @D wtifitor is

sea e condi'trons and their severity,
gem:miim custhb iramgs of abeyt hie dbowinhdD auskel. tin momwpmte Regcumount varies

A AU B0 oo 1 s o s

by ﬁaﬁmloatordmnaﬂdu dutlthiensirts t Alad, | io Rertriry afipdcdtionn i vaay be necessary or

S P e SR S 68 B S5 Pppy 8 e rebfianee
f or s gt e Hbs as:;mﬁﬂue&eapﬁerdﬁamw,l carta(ﬂ)m}amﬁﬁéxﬁs piotrige methods

‘synthetically yced accordi ng.to the nethods

for FreyERiFec Hoaing ‘ﬁngﬂgé“ feptiory iy @ ORI BIEEE 0 & SP‘E?ﬁ‘B‘r involve

acrBnOWRE b WRE Rithdend corfosition afttddfngAgRhydepRBOAHR N kNdhalog, for
surface active agents, excipi, ents snoaot hi ng agents

examply, edETBHerEgche sehyonhrasta il Anplpe 48 @8 and manner
thchgﬁ‘fvf[%éme% {ﬁggﬁt}fﬁw@ﬁh@pd coating assistants, an

e may e used.” Preferably al cohols, esters,
suI [0a8dd aOthphanb@ﬂatmimluge therfepatmrat p1 W@‘@ﬁ?ﬂ pinfpstion in a

P‘m Yu%lga %m(% {h[ngf s%%? se%xgt%& RSe or Qfeﬂ'g@t%%elolv@ﬁ ose,

T8I ose, nmannitol,
an hmdsat]us snét‘ner&hé:pd:mgmhltasm the|teeimesit @ prwaglwsnf tmfection in

Sili tea um na tic alum nu ,
= VR A PRRERAPE BBAP ICRET ‘RAPBOHAPE o i et opens
espayiEn P LikeRiviep ah @chy@adphédyiahien bﬂiXsya‘iiElbg,yhcludmg e.g. amphotericin
B or analogs or derivatives thereof (inchiding 14(s)-hydroxyamphotericin B methyl ester, the

_VJ

hydrazide of amphotericin B with 1-amino-4-methylpiperazine, and other derivatives) or

other polyene macrolide antibiotics, inciuding, e.g., nystatin, candicidin, pimaricin and
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cellulose, and the |like may be used as exci pi ents;
magnesi um stearate, tale, hardened oil and the |ike
may be used as snoot hing agents; coconut oil, olive
wOhbosesesanme oil, peanut oil, soya maybe usedtas200s/003636
suspensi on agents or |ubricants; cellul ose acetate
pht hal ate as a derivative of a carbohydrate such as
cellul ose or sugar, or nethyiacetate-nmethacryl ate
copolynmer as a derivative of polyvinyl nay be used
as suspensi.on age .oan | asticizers, such as. ester
o SRR RO A Rk e Ry oBnt, b Arab S e AT ie Haturally
occB@RPt 8nd | Bmagigitetio Naraldgk; h @ity @oBGRARapBiRhQumetks; nucleoside
i.ngredi ents, sweeteners, fragrances, colorants, e
pephfte sEHyagels iadudipg) therpolyoxing apdpikbrmycsy alylagmesych as naftifine
andaie: S48 05 of 185 ARDiloRN 2R 2308, GRAPAWS dnd kREMEE RS, .z,
. the nethod, particularly when the conpound is to be
cloigigsrele.onisprsdolsr katoopnazply] e@parpite bulepanagoje jogiconazole, terconazole,
R Li t wopr b k
kL b ok AL D 030y Ick ARk e
nevozgehis ynder dercipporeat, bse cal Wimiersand Redrigusz.ol 986 CurreniFhvineeeutical

- in upt of about 0..00 / t . -
Dediig. 3380 AT icpoity <SPS nettinhys e s bRl of pstion n
a paufi@t ﬁ)ly&b pythedeaist fuﬁgtﬂsdiﬂg'iak@/ el awyhitlo fﬂ&bmlbnﬂ.@ Qullemgick @y deherwise
. t active ingredient at, prefera ,. once ever
int QIO OIPoRLG 1 o Cpgre SR RS Lpdshis O G iy e wse of
oth @Bt filnb A eBRE isdWerwis¥bdiBraPRficaltdy , Thode JtRS SnteAiBidblsYaciude,

over two to about ten times _per day. Alternatively

amengpthars dhase artisyngnl agents disclossApayR b MIRERET- t he
et g eghmaymPr gker Allc¥inpe madtasni sher@dihdt t RR SfrddBfon, a

amounts continuously by, for exanple, an intravenous.
dehgdiophenylabistin of By analng, xesdmprigersd tathssbbiein we eHeniifg aptgungal
mn&lkograns, the preferred daily dose of the active

anti - t unor i ngredi ent woul d be about” 0.07 ng/day to .
abo0186§00 Gthanshlsteiimentawmiateip dhe r@TnaNDOPBEGHETY §i@fection by a

CT/ US2005/. 003636 ref.e | e: 1 . .
padiEknie Ry NG AR PRSI of b AR ARt il anaiog, in
conjlitien ofith tBK bdrhinistratidneoiastis, ori more enticaianifengall aganen schiding for

may be necessary.to adm ni ster the ti-tunor . .
xie, SR 57 BN BoNEs AT S8 DPR ARt G . gpmbination with
treANERSHith SfpdeRid Bl pRkeddin 4 ipidad?dipesonsd fotBdlation; an azole or

.preferred dosage range to effectivel nd e
triagelgr esShkel v %reaﬁ%BgWFP@ulaﬁ@§ ad gﬂ or 31| gt Rgpobasidin;

ditl RS o[aln@dBAckndRinbhe 6958 edhitéeim) theweB! bs Gl @ different
I nhi bitor produced by nethods as a bi ochem cal test

dehydmwghenylabisie oipalggd produced by nethods of the
| nvgRghion iRl bSpldifaniBiO8 BS3h0R n2l bk AEmESdreddis, an
mhe@ggw isT%$%%g%§%éﬁﬁnlan ofganycgso vent or ﬁ?d(ous aner
or grijasine time [theertheramtifungaliagend iy admihigieref pini cedain gmapdimetits, the
various,cul tured cell, syst . r i.C
confa iy oS i o YR B Rincl B e or botn anifomgal
cotfifinbiytk, Iellafiado e, ansonok wshkifnsddelonghe f ornul ati on can,
[0188] Still other embodiments relate io administration of 2 dehydrophenylahistin
or its analog to a subject for the treatment or prevention of infection by a pathogenic fungus,

where the subject is immunosuppressed or immunocompromised, e.g. as the result of genetic
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for exanple, be a powder, granular or other solid
inhibitor, or a liquid inhibitor prepared using an
organi ¢ solvent or a hydrous organic solvent. Wile a
wb®kgtogd concentration of the conpound preduasthobysese
the nmethod of the invention for use as a cell cycle
inhibitor is generally in the range of about 1 to
about 100 sg/m, the nost appropriate use anount
varies depending on the type of cultured cell system

.-a d the purpose.of use, wl.l b reciated Db -
oo AL AR PP ot b 5 2R S Bloy B rsitin
trea@ihnt ®rRa@RPbi Skl @fGsd, br dRY- HLIRERRS SRluyedolinmunosuppression in

preferred to persons of ordinary skill in the art to
°9“%F§E‘?’h?{ﬂ%ﬁ%‘ﬁt°r §taag i“&%sﬂaﬁ@h?‘b?fe@% Frﬁ"émF%frﬁ &n apigygpyne disorder.

Whézt MR BatRRAl B b G bD SHeSBE WithVe: ineRdodpressive agent, e.g., in
enbodi nents provide nethods for preventing. or

conpgctien WiHE afiispigatt qresnclnpriadationgg dehydrophaoiishistin er s angleg may

. b gy & . ¢ . _
bo WIS, P A Bn IS e RSy
fungehafagon.f or exanpl e, adm nistering the

O NP SR S0 D g R TS tcion

by £hithedenic[f0dd3]in @tradent e, oe mispedisdodfubéngt infected, with HIV, by

“treatnent or eventiaqn of infectign in a. patient b
SdmiBiEER GE AT o e SeBUERD Y aPHBE & i atalhe i, BFegion W me
adnfiRb@liioR &f bR Heheny.anfi MG 4erARaid ginclRting @igHIN pfodagd i@Bibitors,

to the treatnent or prevention of infection in, K a .
revasee R iR T IRAARERI vihe dFPYdoRaeryabistp Or figanalog
maPBE a@hinir& BLBRY AR drf HNBAbARIBRE S5 adRERAGHM by tRNnti-HIV
%%gnt ot her than dehydrophenyl ahistin or its anal og, .
agepiRdl udi ng e. g. anphotericin B or anal ogs or
dery i ve, ' aloF ion of infecti
130U o nokaE b denfiCin G is oy treatment or proventon of nfection
" by dpathepeiid dugiis dmp petieat beadmigsigition of an antifungal dehydrophenylahistin

- ani.no- 4- net hy/|.pi azgine, .and. erd R TP
o B S5 SRS RFECTe B L0 oop YR VES) i
conppstids] bspecialiyndliecominore aoiibmtcrial spcaindprefeB8IViD an effective amount
REE TNl T AT T A———
anafig BSOS difliSiered Mefouel iafigr rat teakdny tinecss wiminigraterdof the other
sem -synt heti ¢ anal ogs;
agey ﬂydrobenzp[a]napthaceneqyinones; nucl eosi de
penbigd§ antatoeanalendhnmkdedbRowhibe n9 BeaXdats @Rkevented by the
_ni kkonycins; allylamnes such as_naftjfine and other
diselepgd | TaribodspRiudes BPRh PHEE o PSPersifierin /9plading jRTasls grwgonary
asp@Bokit;! LR IHE NinBiRdine - HofoundC loP trhii Z?ﬂo&wssive infections and
conazol e, Ketoconazole, econazole, butoconazole,
blagixiyosia iothe ceitel namensshsem; Gandidinginarel@ngpetrograde candidiasis of
fl uconazal e and [ - L v ' I
tho L 46 DA R ey et B8, 0 B oo
trasplantetian or peoe commtedRiigiretiey weditus] 09&idividerayrosis, including chronic

. Ph tjcal Desj 2-209- 224, ther e i N
disia oPUBE (S  PRRTRERES ool B aREEor KO kB, s peoosis;

HisBopoBbi6das; Niycoampasi 0@einding felgh gragiofitial asesmiynosihandhpulmonary

the patient is allergic to,. ofherws
muconnygosis; Paracoccicﬁogdom cosis; and poron\{\ghosels. It should be noted that
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intolerant of, or nonresponsive to one or nore other

antifungal agents or in whomthe use of other

antifungal agents is otherw se contra-indicated.

wohaser@idher antifungal agents include, anorgTAkh®REBI3636

those antifungal agents disclosed above and el sewhere

herein. [0185] In the foregoing nmethods for treatnent

or prevention, a dehydrophenylahistin or its anal og,

is adm nistered to the subject in an effective

antifungal anmount.. [01861 O her enbodi nents rel ate
admynistagion tq?e%t ISP [RLPLHEE o R f*?ﬁagc%‘?‘l?ﬁ UyRf gue or more

dehFRSphes24Nistin fod G Usialos MaP 8 p@fitui)y @il WhiSkdaihg 6N pRbending a
dehydrophégylahlstln or its analog, in_ conjunction
pathpgepe fopgal ffRetion 4k paranypelisn sehiest Sfheivhe fpepeis resistant to one or

mor8 Blhsf Hﬂgﬁalgaﬁga%ﬂxés of WiedrsMk RS §1¥he ofNBIERNIRe 2R thEHfies is
previously menti oned agents or types of agents (e.g.
coniraami;@ﬂw» &t asanennptlﬂ abpy®eat ment with anphotericin B,

§ﬁ&gb' yﬁ&tn'hfhng% hBinfho ch' p@g&%ﬁ 0 n@&&@% aa@astaﬁg aptifingal

Fia conazo exa
dehﬁ]mo;ﬂmz)éaimgl @ its; ana@bghyuw nihne npeided rﬁtarpltshauqnwx!pumgdh@ disclosed
a echi nocar Il as,with a.differ .
G R on iRy iy mitf oY bickay HesELRH an appropriate
pacldgb yﬁ;re@ RERYnE Ninsdr | adlia Odirdctichs and hnf@rnmiyn btating to theu' anuﬁmga;i
adm ni stered before, after me ti.ne

uwso gt (ARREI Pt GIPPRGRE. 5. SmeRy 4iotr Sk ROREp i o more

deh SRV R or I@&ﬂ@ﬂé&ﬂf&%ﬁﬂﬁsé&ﬁdﬁﬁﬂuﬂgﬂdgeﬁer mt the
use of reduced annunts of one or bot h anti funga
conponents, r el 24SHX : HRFGREICEETE i f used

al Q03] [ o%n%ﬁﬂoldm%ﬁe&sm dteBNEStd Rl Ab@odOfor treating or

adn1n|strat|on of dehydrophenylahlstln or its
premmgng nathogendqy Bjneet infestion, Hacliding foreftample Hrnrstaiasiso jpcluding

mv% ve 'ﬁ%?cﬁfaéro%ﬂ%@ aélrggeﬂ% flﬂ(ﬁm pro%lﬁ& br I’&Bﬁl progressive

supp I mmihoconpr om se
mfeet: aa@blahanms:a litt tb@fcergahmtwcms sysBar, Wandignss, Grotolie retrograde

canglgﬁ-r %:g U893 %tagtn ]c: gl ¥ oﬁ'aggﬁ'tscﬁ %restéﬂég qnﬁﬁxgﬂ:la@ffﬁntsﬁ&cuon

rapy ‘or I on
rendl rmﬁpmmhoxf or pmﬂlycmnualﬂedwﬁmﬁs dnfélea‘s e ocoidiojtfonycosdy, including

therw se duced | ESSI n i.n onnec
Chr?/ﬂl‘f r%*?s%sﬁfé‘n‘b oGt d’g S‘F nta nG%eF“" Te Yy egﬂp%c’%““m
Hxs%oﬁgm@mg QAUFBRARR08S, Sﬁcﬂﬁkﬁﬁg e.g\aiiefabiblempedringeiisisi dmd pu]monary

oL o S i Gt G RUPRESRSL Xy i

adrﬁlﬁ@eaaﬂg ﬁﬁéa@@dn@nantﬁuﬂéﬁméﬁ QERRANALN B itD ailog, hssda@étﬂie@gbove

be co-adm ni stered MAth t he i Mmunosuppressi ve

to ad?elmme spbiegs el dhatothe fpegpb ARfeHiop 46 H586H| ¢ PIPRiGd In certain
em!'.: xﬁ&fté 8 deh! %%ﬁ@éngﬁﬂ]@ﬁxb&r its38 06 faPhe daftidisikaY $MonfRctiod with

treat ne revention of infection
admjmstratlon of one or more non-dehydrophenylahistin or its analog antifungal agenis such

as amphotericin B, or an imidazole or iriazole agent such as those mentioned previously.
[0194] The pathogenic fungal infection may be topical, e.g., caused by, among

other organisms, species of Candida, Trichophyion, Microsporum ot Epiderinophyton ot

mucosal, e.g., cansed by Candida albicans (e.g. thrush and vaginal candidiasis). The

infection may be systemic, e.g., caused by Candida albicans, Cryptococcus neoformans,
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by a pathogenic fungus in a patient infected, or
suspected of being infected, with MV, by
adm ni stration of an antifungal dehydrophenyl ahistin
w®ookhBo@nal og, in conjunction with the PCT/US2005/003636
adm ni stration of one or nore anti-M therapeutics
(including e.g. HV protease inhibitors, reverse
transcriptase inhibitors or anti-viral agents). The
dehydrophenylahistin or its analog may be

o BB, GRS P RSP BB e . oo
infedémt hﬁj‘; aspastoral etudv@®tic N¥OBH6ed) c}smhcktﬁastdngabm Néryptbcoccal
C=vent| on of infection by a pathogenic fungus |n a

memﬁ’&qt%?ﬂp BPIREPRi stration of an antifingal

de it 9510 P h efiled NinSoliftenf rdldiS 14 NAMRMES fof t&@!%jtgl RE tgréRdnting a
h the adm nistration of one or nore oth

pathagmvoﬁuasql énfectighpRienteisiions diserpu qopsiging ob Copilasop. including C.
albz% ' @az%ﬁédhﬁl cay & 8l Slaak) Qﬁlﬂr&aaﬁsﬁf%ﬁﬁ épﬁemcludmg 4.

and reg [ nt to treat or revent acteri al
ﬁlngame @mi Siflavig ﬁr:vptoqomw m@m@prﬂﬁmmﬁﬁwp ringlpdipg Blasiomyces

demzag:?zjdz%g %é’uma%vs%g mcﬁhﬁ,‘ Ji er @cgcc%c];tgefrs h ’zmgz];r{as'? r B%di@ﬁol%!" FORATUNT,

M frstratTon o
Confdidtdkls pat; Hfigleplaond laa}gallatzmmflﬁnmPomsppA/rmc:lmimm)R_ bneyzae and R.

Hﬂ%’%{?ﬁiﬂgg %%&eﬁt :%gby Eglﬁnad lsglgpozeﬁjaraco cldgmges brasiliensis;

Pseddﬁmls’t&iaétﬁ Wﬁﬁ?ﬂﬁhgspoﬁ&ﬂﬂ gagll)érqsanﬁ ; SpBtotigtzo mhe?lﬁms Again, the
“including profound ot .rapidly pro r653|ve i nf ection

methgdy  BPhst BYPEEsi oot ‘ﬂﬁlgcerﬁ r af%n ByEem o Sifimgal

dehfardyleA1RsdiR, or lit® @hﬂ@g R pikhtag maéheth@aﬁdu@ﬂ tBst the Bingaltillction
_urinary tract, e.g. in patients with kidn %q%{%ones
is. tr@ﬁ*@drfawethafww tﬂtdﬂ?ﬁlg Ghmt?w%}mmwmm% *on or

SoFARE! 85at88h | bMSds for treating or preventing a
Co Cl gl onycosn s, incl ud?ng chronic di seagse V\I/IJM ch s

pathgemdc rfmxgal duioding Wsich iso TesistEt e rrfhent aéifurgy; therapy, including
path%%ﬁi’ ] | ﬁqgf&tﬁm w'E! ﬁ%?eg% § bfie or HGO Mﬁi Sgents mentioned

crani nucor COoslI s an

elsewhbmmw sucﬂmsoamgw@sm B,Pancaztp@me,. @emfdbm@gm,es ernigiazoles

. orotri,chosi t
Gmo58 s 5 ety s 08 o S fnd iR ot Bty mentioned
exafplep0 sThe nethalz rrpiy mmsige admiivtarihig hythle patioulohe of moreantifingal

r hdr nyl ahi.stin or .t nal o e
aeh G herIRNR ooy o o it 20 PPRy P ugoat  fungal
infePRdreganit€o adotiRgaltithiphBBédy® in it sabJammmbtea Br probgneit
where the fungus js_resistant to on&sgpr nor e ot her

antdf¥y hgaIF“Fth@”r sippesiments wlple e PRBOHs Brofeaipe ¥ PrRERERE 2
patiREREE adphl HRAGA mtat}ﬁﬁé}ﬁ'vﬁﬁ: ik 8her %@EH hrAb18ehiCHoR Aot Rspidnsive to

as nentioned above. [0192] Anti phar maceut i cal

anowem;@@mgpldhgamt@ PiPrIghese| of gHer @na«'f%tasefqﬁﬁﬂ@ Qfherwise contra-
dx?ﬁgél qﬁc%&ﬂrg%e%@ i 5‘&1&{ gl fu%geﬁ Q?én@&nerﬁfyﬁed@ls%@h&@ Quefefch as

or use | practicing I'scl osed
amphotericin B, flucytosine, one of the imidazoles or iriazoles (including e.g. fluconazole,

ketoconazole, itraconazole and the other previously mentioned exampies). The methods may
involve administering to such patient one or more antifungal dehydrophenylabistin or its

analog, in an amount such that a fungal infection is treated or prevented.
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nmet hods.. Those pharnaceutical conpositions may be
packaged together with an appropriate package insert
containing, inter alia, directions and information

wo edodpfoep to their antifungal use. Phar macertiwsatoosonssss
conpositions are al so provided which contain one or
nmore dehydrophenyl ahistin or its anal og together
with a second antifungal agent. Methods of Treating
Fungal Infections [0193] Cbrtaln enbodi nment s
di scl osed he&pln_r- : ) h ds for treatlng or
preventing a &t Sia |nclud|ng

f oo@epICRrAmP &h&bdlﬂl@ﬁé &elaﬂe nfé.l yﬁiikm@d ﬂdh‘;{'&%ph/eﬂylahlsnn or its
uInDnarg asper%HAIOS|s Bl ast omycosi s mcludm}gh

analges, PERFRAPIS Parka gt dmopipRBRpERRpsesyEe anttpngat 4o istin or its

ana%%@?h‘ﬁ”@’t&ﬂ?iﬁmbﬁﬂeﬁ ReincRad £ﬂéasf‘ﬁ{e\é@hb§lmﬁn‘ﬁ stin or 1ts analog, as

di asi's i ncl udi ng retrogra e candi di asi s of
desqribiedh alrcyfemaakqged wit insiryptigns foe pduinipiering fop defsiroph E@lsﬁn orits
anafﬂ%%f AL Yin Ui %E dutcans r%nélm%msﬂlﬁﬁ%ﬁipgﬁsﬁe effects
p 'y "contr FoF e i abetes ne

witifio cc ihohinan dubjy:rtoﬁi sr,mm rwmlbwlimagm thier mmiimmuineswppressiilyi atifingal
) deh&?r @{%@8@ g{g an?_viﬁ 8 a m mgots Prgfs ?né% %?%%&%r?eﬁ%ubsets of compounds
destritell WBo6 WY 'Ehegdeh@'ﬂxaﬁheﬁﬁamstai ot Aratngoes |bs racichged alone with the

pul monary mucor mco i s; .Paracqcci di.aji.dom/c si - and
instbysps O, B BE PR SV PR AR GFOP MY RYARD B 1 S, Tapmycin
or ARG ingtlch@ Alitheast, R diré Bﬂm@ &igredlents of the pharmaceutical

dehydr ophenyl ahi stin or its analo e crlbed
compepiiens. 1 PACKAENEA CSHB QBE O °P Wiy e or more of the

inglcBfeRE T bPhé S;taﬂaﬁ%%&e%gcs@ r odRbigRNi@Rhed. Obﬁorﬁﬁj‘rt @kdtiated with such
enbodi ments the dehydrophenyl ahistin or Its anal og

conteier(gbcanche an:mc@ inste formersagotiprd Pioheaptomental agency regulating the

m nomu%% Sﬁg’ a&r' { D8 a 264P bF biclogical products, which notice reflects

hy rophe hlstln or its anal og ant’i funga
appagrehitysths sgshcy aﬁnm@bmee pecir pal@for bumagadnyigigiatione or

t r I @i%] Th e en GHg‘gi%gln n—.n mt%e ){JE}?E@E ?ﬁ%ﬁleaﬂ{ &V%BQ&']%L# ¥he preferred

fun i'on ma
meihe«ﬁs ﬁa&hg c@tafh prefemed @dzbbgi'unea’m) Nariativtisein the QMSGESthe particular

o BB SR PRGHEOh 1 rotHrcaeRen ggpos ol S i gonpredt be
aprRédi@PIIShds8 ofskill Rrwshtand vagi nal candi di asis). The
i nfection may be systemic, e.g., caused by Candi da
al bi cans, Cryptococcus neoformans, -41 WO
.20051077940 PCT/ 1JS2005E6803836: 1 Asper gi | | usfum gat us,
CDCCIdIOdeS ParaCOCC|C|odes H st opl asma or
,A-Blu_uwr- s Delyidropirprylahisi® ect i on may al so i nvol ve
&y © Tah{3E sHhQIUE B icSndehdatiPl Q&BRER to the
%gﬁtlts}%%h%ﬁggbny003|s [ 0195] Further
fo]bwbmhamemasﬁmch*me eoshowniwbiguedt treating or

preventing a pathogenic fungal infection selected
fron1tﬂ§¥§_§?@ consi sting of Candifda spp. including
3N

cC. al C. tropicalis, C yr, C. krusei and
C8 galbrat ; Aspergidl | us .in di ng A Q
AC‘N"'H 2 A AN g 4 PV AN G\
LI(Nvm NH N E::LqﬁLerH N/
CssC 0z IDMF Q CsoC0s /OMF o
1 3 DehydroPLH



fum gates and A flavus; Cryptococcus neoi br mans;

Bl ast onyces spp. including Blastonyces dermatitidis;

Pneunocvstis carinii; Coccidioides inmtis;

w®ambadieol us ranarum  Coni di obol us spp.; Heer@pleasemaess

capsul atum Rhi zopus spp. including it oryzae and R

m crospor us; Cunni nghanella spp.; Rhizoniucor spp.;

Par acocci di oi des brasiliensis; Pseudallescheria

boydi i ; Rhinosporidi um seeberi; and Sporothrix

schencl di. Again, the nethod may involve

adm ni stering a non-i nmunosuppressive anti fungal
}_Lm%mmw or its analog to a patient in

need thereof such that the fungal infection

i s 14208ht ed> 8r & phte glehtlet> WIRPREHESPHA d ciomgP BFTPERACERE r (¢ drich
Godor 9 JLHXOP ? Qpil%sxﬁbl‘]' & ﬁf(f BE bt adefld Wlyahist {AR00) RADAHLARMAL Sodium

relate to methods for treatlng or preventln

acelptat(NoGAA) 67O 0217 padls ¢ Thmite s goptech fSkr forch h vsing a
' dou?lte Qgﬁ Péeng‘tglggﬁg} %ﬁﬁ?ﬁﬁﬁaﬁh&@ | NALNGE,0RA: RABGRE By svaporation,

e resistant to one or nore
the amidubumgaﬂlsa@@dtm AcOF onsted witls d@heritichedidi W delGYs and

cyit (A JL
s BRI LEE R c 540 p Ra pohBi ] 340y
wasl fihigred) adi)| sthen gl firea edlider This edidowas sponysaitizadngen EtOAc with

e KA et B RO DR R R KB RbL 0 o
1-AQ ay1 alAiBéthy-20ropch -aHad_ azblRl|@ethelidentl-2c9d

_dosing reginen such that a fungal infection
pineraznedions? t o anot her antifungal therapy in the

S iﬁh%ﬁi{e Srd £%@1§Jﬁ$ QF 511, F\ﬂﬁﬂgt]%ﬂZ ;{r&ﬂaﬁﬂjxmﬁﬁﬁdlmfcarboxaldehyde

nts relate to neth for treating

(10p ey A8 mgmb) n pAR Ggehl Waﬁadﬁg:hqommmgdc} (Z(}il] rqgnl 22 mmol) and the
atient t.0l

solih it el S i 0 BRI cxdlenClnd kod wih A

fallbhed bg ehohdditidrenf €00k UAgHImea Qé&? smngl) otdh éhev\p@euauon-ﬂushmg

contra- di cate i.nclu
pmﬁeﬁf ?ﬁﬁ%’ﬁ‘?q da dnf‘?e “ll%ﬁrji(e er e Ee r%s Eﬁéﬁ%ﬁempﬂawe
Aftonpb @bieért Gial r&noxfeld llmetvmrmn, tban msxdﬁe whe dissoilcbd 20 fhesmigture of

triazol e fl uconazol e oI .
B BEoIs BheE o4 HE B TR Wk TP BRG0P hin and
sat@¥d M5 Jor kBetiMBS, lAaes ofmwazsmmﬂwmmﬁmmﬂ ia tveetion (Fhie gesidual
such patient_one_or nore, antifun

oil Fenyentespthe rolomm Seqpiesreny gn S%Jﬁ%?%‘bg CRH= AR to 30:1) as
gjm BGlli®Rsdi@ A reated or prevented.

an?lt{e%‘ﬁt& 2005/% 794 E) P /USZOO%/ 003636 Packaged

yplienyaiaaig | ahi stin or its anal ogs [0198] Certain

@?bﬂe nt,f I, oftliBn tof 2 gg@gg%ﬁerﬁﬁﬂgﬂ QR AR (@B insl) Was added

anal 0gs, preferably packaged

bemlﬁblryﬁu (EISUIP Pr466 sinwd, et riidithe ailutdmrvyaa repohtedly Pesltiaitd in a short

it | i t i
timp S PR o PR Al ool 6788 daliflod BF LD, 83 me
0.142 8GRI cqbaidahe saekaa@ﬁdlum:tg‘pmms waaciepm afgam The resultant

adninistering th eh hen istin
mixiure was heated fc?r 2.5 % at 8 ‘yCd &%e te pera re must Ig)e mcraased slowly. Rapid

heating increases the production of E-isomer at the benzylidene moiety.) After the solvent

was removed by evaporation, the residue was dissolved in EtOAc, washed with water for two
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anal og(s) as an antifungal agent w thout causing a

unt owar d i munosuppressive effects wthin a human

subject. In sone enbodi nents, the
woRsiHomanosuppr essi ve anti fungal PCT/US2005/603636

dehydr ophenyl ahistin or its analog is a nenber of one

of the preferred subsets of conpounds described

above. The dehydrophenyl ahistin or its anal og can be

packaged alone with the instructions or can be

l& B%JIQTF%[&E}]%E%ﬁpetgﬂlgsgﬁ%%hog%rﬁﬁébahl CEO! QGII ateh tf?ls vacuo., On
TL(ﬁgﬂinbl @HClg.mai)H QIEL) O oW ak @J‘seﬂvb& Isp@:r aﬂheﬁﬁ@t ofredoRgliow
phar maceuti cal __ conposi tion can gont_gj n
oo A TEOHY ) HA ROk P B GHAIONE: B AOe TGP ToHpfom
HPri g.ﬁ:ﬁ%'lsentfﬁe ofsultire rQe"i‘dHé @Qscgibgoh‘é@'m GONPRROH afSnd agphed to

Optiohal |y associ ate h such cont ai ner
revegsermbpiedB iGhoalyran EW%%@P%&W -HH 28 230 guw) ﬁé‘ﬁﬁdd]mg a linear
cﬁ%‘? BGY TG Wadt Mgr@HLlH%Tat&%QHf RGhi € a ﬂéﬁieraﬁrof Salner Bfin, and the

arnmaceuti ca I ol ogi cal products, which noti cé
destr@fﬁ@uemwaa@m‘éhn%wmmg émcryap@fauﬁmmjg@@w@é mg £e0%) of

r n trag
yell?]% n\é?\éloreg ¢ § %Qh%‘g ef;éugr ealtr]rlean 1%%3‘ (F}ge th A crude
dehmquﬁmunm@m inFigag Xert ai n preferred
e ients, Varjations.in,t f t .
parCA04L1 2 PP R AL SRR oy o gy Eigore 4, 0 major
peaks RAEHEAcsiCQANPOBith Ic@ﬁﬁmmbtoaﬂet@dwphénbdamﬁm utphe ﬂ:lrmaﬂllm of an E-
appreci ated by those of ski

isomper vy e 9 8IPRARPFPERTE F?;‘?P‘&rﬁ%s/ 0 W‘?‘bﬁ’%fﬁﬁ(@ﬁs  mose polar
pealPBRY HLRREN YA Adth & rhifofRaksS WD BbE 20andYE-EsbRAG bri ﬁ)ﬁich the

according to the follomnng basi c reactlon schene,

mnsﬁmllm:tmfglewrophenyl@mw was edpgadHes also pigervedc The Emation

of %Eft ofiecd Qb wablan bo 68 SEERETH il LRAACE LA which was

genmmaddm teybduetien pf pah HIBARA awro w0y Fppapsedingthe ubsequent
Iobal 2, 5- pi perazi nedi one 1 [ 2, 5-piperazi nedi one
Aldri ch 640-6), 25.0 g, 0.218 nol] in 100 nL of

acgqoios] anhyesd dendrAca@pounds avilde de wietdoveo diyumeparative HPLC

B a0 S 2B, 1 5 e
- in a 60% vield (20% yield in two steps) with more than 95% purity. The compounds with E-
configuration at the imidazole side of the dikefopiperazine ring were not observed in this
HPLC chart, suggesting that the first reaction from compound 1 to 3 in Figure 1 is Z-
selective.

B. Chemical Characieristics:

[0206] The above dehydrophenylahistin compound is a pale yeliow solid. Iis

structure is confirmed by standard NMR. analyses. )
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doubl e coil ed condenser under an Ar atnosphere. After
Ac20 was renoved by evaporation, the residue was
di ssolved in AcOEt, washed with 10%citric acid, 10%
wolakdsoBroand saturated NaCl (three tines eackrraidsicgtsssss
over Na2S04, and concentrated in vacuo. The residue
was'triturated with ether to forma solid. This solid
was recrystallized fromEtOAc with ether-hexane to
afford 26.4 g (61% of
N, N - di acetyl - 2, 5- pi perazi Lgne 1. 1-Acetyl-3-{
(7116 (1 BZA0BIEY
1 -Syhtedihiatl ¢ Brygic Ghmbtbridationlof iBh dainatophdrvehiiuh Ddangivts
pera2| nedi opne .2 [0202] To a solution of . )
Z‘P"% di MELHYTRE SepRERE Y AshyHicarsilistn werr suathgsieth eparding
to tlﬂeligﬁoﬁﬁg r&c@&ﬁsoﬁ&ﬁés)to b&d%ﬁ%eﬂd}opﬁﬁﬁrlﬁﬁﬁﬁ dsGRRRAWRRoute

1 (241 ng, 1.22 nol) and the solution was

A (yeg &aire d) 3 swiEatcetain gesaecihigrthe synhesis of therdnhudrantipgdphistin

Synﬁqgsqzeﬁlay?hg,gm h Ar, followed by the addition of
198 '0.609 nmol ) and the
evacuat i on-f | ushi ng process was repeated again. The

gf|UAtant m xture was stirred for 5 h at room

t enper at ur ter the solvent waschenoved by
evaporatio he residue S dlsed in the m xture
& igt OAc ar?d 0%, d the“organic phas

d wi th ¥0% NA and_‘sat ura 39

th e mesco, ik ed NB/E 04 angogmrc ey .
.vac®io. The residual ooil was purified by coI unt
chr onat ogr apf®'¥n silitea usi ng CHCPS- MeOH ( 1t8GdevarpH
50:1) as an eluant to give 60 ng (33 % of a pale

ARkd @w solid 2. Dehydrophenvl ahi [ [0203] To a
solution o {30 ng, 0.099 mml%_qﬁ@!\/F(O.S m.) was

added be dehyde (51 p 0. 496ngyml , 5 eq) and t
é“q@ ion vasg repeat cuat ed lm a s t LR L
g, 0X en and f by tihel N

addtlon P P@14£Gﬁ‘rmF 1”5 eqg)l and
the evacuat i on fI UShI ng process wasz4 epeat ed_adai.n
The'resul t ant mxturegvvas heated for 2.5 hdtB '&%6@%
(The tenperature nmust be increased slowy. Rapid
heating i ncreases the production of E-isonmer at the
benzyl i dene noiety.) After the solvent was renoved
by evaporation, the residue was dissolved in EtOAc,
washed with water for two -44 WO 2005/ 077940

PCT/ US2005/ 003636 tinmes and saturated NaCl for three
times, dried over Na2SO4 and concentrated in vacuo.
On  TLC using CHC13- MeOH (10: 1), you can observe a
spot with bright green-yellow |um nescence at 365 nm
W The purity of this crude product was nore than 75%
from HPLC anal ysis. The resulting resi due was

di ssolved in 90% McOH aq and applied to
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rever se- phase HPLC col um (YMC- Pack, ODS-AM 20 x 250

mm) and eluted using a linear gradient from70 to

74% McOH in water over 16 min at a flowrate of 12
wobkidlofoa@nd the desired fraction was col | epkefisadndonzsic
concentrated by evaporation to give a 19.7 ng (60%
of yellow col ored dehydrophenyl ahistin. The HPLC
profile of the synthetic crude dehydrophenyl abistin
is depicted in Figure 2. [0204] In the purification
of dehydrophenyl ahistin, as shown in Figure 4, a

or peak was the desired Z- form conpound of

dehyshispphanyt-abshi, s-Jisatifiabab 'l%s glfepa@dé ISR 1.
1}wae o%served ge a-ntgfr conponent (about j?

ot her peaks, the reduced'Z- and E—co&pounds in

Ro

whi ch tthe [ hylallyl part of dehydrophenyl ahistin
T WaSAK s al so observed. The formation of
t hese|re npounds was due to the al dehyde 2

wWth aye inmpurity, which was generated during
the reducti on of with DI BAL-H and was not separated

ol de ot iitne BT G AP Ao HARRRAS (02 5 198,

mn:@l) rih DMRLI0GHL) Wisf aaee cortiRiydl I oREE YA rShbI) aid ﬁlla sbiifon was
nflgﬁrat|on at the benzylidene part in a 60%

con GGG PO R BT GF dg BBy B 9 R WA GeiAed by tho
additiéni Je¥as, JOEOCOEPALNOE MM dhd Ehe SRBEIBM AR Pradest B8s repeated

i mdazol e side of the dlketoplpera2|ne ring were not

agaigh sﬂéwe&lttqﬁ mipfpEe waspstied foa Sth at SoRgY SEPRRETY: htéﬂert%solvent was
remfotrﬁ%s agﬁtaueﬂ E%&:&%"R:Qy BdsobveaCin 3thb rtmE i!orAé afid 10%

: em cal Characteristics:
N&ﬁﬁbm%ﬁd@hvemn@ﬂemyhahm@ﬂmﬁwmbﬁﬁ%ﬂﬁuCOsmampamgmwemdeKﬂﬁx

o, 50 S P D R M i
coltEﬁm&lﬁbﬁatﬁfrgyhyte ttnIEfigﬁil multg %SZEtMﬁ?E_E Clefmr(hmgﬁ)r i) zatai eivanf to give
1obgBE R rr 7595 161 %Mﬂ%m 0Ch R 19, bres,

LTS TP TETCE I AT IR e Shoat 22 (m, 147

9HPHynt hesi s by Route A (see Figure 1) is simlar in
certain respects to the synthesis of the
2) thudehydrophenyiabislingt i n synt hesi zed as in Exanple 1.

[6210] To a solution of 1-Acetyl-3-{(Z)-1-[ 5-tert-butyl-1H-4-
imidazolyljmethylidene} }-2,5-piperazinedione (16) (11 mg, 0.038 mmol) in DMF (1.0 mL)
was added benzaldehyde (19 pL, 0.19 mmol, 5 eq) and the solution was repeatedly evacuated
in a short time to remove oxygen and flushed with Ar, followed by the addition of Cs;CO;
(43 mg, 0.132 mmol, 3.5 eq) and the evacuation-flushing process was repeated again. The

resultant mixture was heated for 2.5 h at 80°C. Afier the solvent was removed by
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CHO C\ N NHAY/5 QNH4 / | H'~" NH "AC

Cs2CBIDVF NH N. / Cs2CBIDMWF / NHa/ OO0 0 1 33%

(1st) 16 50% t Bu- dehydroPLH Route B ~HO A 4N 4 /
woibbosdooge HN 4NH ~Ac CsCO/DMF ~' Ac Cs2C037BiEuk2005/603636

00117 1.2%tBuriehydroPLH -46 WO 2005/ 077940

PCT/ US2005/ 003636 Route A: [0208]

N, N - di acet hyl - 2, 5- pi perazi nedi one 1 was prepared as

in Exanple 1. 1)

evappraion, $he Rl ad ahedoth el b BRIAC, kbt i, SR80 o e ama.

,satl.[t&'e’@ﬂ]a(?ﬂ'ﬂr &r&(ﬁmﬂsl aedofver NagSO,4 and concentrated in vacuo. The resulting

-tert- r boxal de 3.02 g,
rosigs s i F")“ n%?q/%ﬁéoiw RSP e %ﬁfﬁ%%& cplitan (YMC-
PackDoB8-AM, 2Px 720 meDlahd SRfbdtibieg §@x|néb& pPidieWeSom /6 @@M% WMOH in

evacuat ed in a short tinme to renove oxygen an

waipt oiechd g eha AW mis) 9f Jhenl/ By, 1R thefesfrad; tstion Wmoébeﬁd and
conehirhted: bﬁa%vzl?oriﬁiﬁm b 34 hhes eﬁag%@%b of LdildsNicBGred  tert-butyl-

process was repeated  again. e resul tant m xtur
dehgxﬂasphaﬁwlahletm f 61 NBAR (270 I\/Eﬁrxn(ﬂé@hbﬁ A drter-shf Hgr 9. l&ébr-s, 1H),

sol vent _was moved by evapor on,_ .the resi ue was
5,085 dEDy 245 (5 TESCT 41 x 7eAPD PHa T B La6HS
or 0 C e
ag:\&l H]ignd sa{H S?%‘?@%ﬁﬁég ?2?%{?&% Eﬁ&d{ﬂ ?e]rrt%sé %rl g% enc?(}aglrlsm ®
idemasﬁﬁxam;ﬁedoncentrat ed in vacuo. The resi dual oil

ified.b iR S | i
u3|[|qg 1 %%—P%gﬁg&%fgu'd%@n%fﬁga an af cl?aﬁrtedt%%s Live
Rodice®0 g (33 %9 of a pale yellow solid 16. 1H NWR (270
NHZ{’OZlB] 3121 Ng—dlaceﬁlaéll Z(Sd-plperamnedmne 1 was prepared as in Example 1.

1} 1-Acetvi-3-[{Z)-benzvlidenel]-2.5-piperazinedione {17)

[0214] To a solution of benzaldehyde 4 (0.54 g, 5.05. mmol} in DMF (5 mL) was
added compound 1 (2.0 g, 10.1 mmol) and the solution was repeatedly evacuated in a short
time to remove oxygen and flushed with Ar, followed by the addition of Cs2CO3 (1.65 g, 5.05
mmol) and the evacuation-flushing process was repeated again. The resuolfant mixture was
stitred for 3.5 h ai room temperature. After the solvent was removed by evaporation, the
residue was dissolved in the mixture of BtOAc and 10% NaxCOs, and the organic phase was

" washed with 10% Na»CO; again and saturated NaCl for three times, dried over Na;SO4 and
 concentrated in vacuo. The residual solid was recrystalized from MeOH-ether to obtain a
off-white solid of 17; yield 1.95 g (79%).
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1H), 9.22 (br-s, 111), 7.57 (s, 1H), 7.18, (s, IH,

4.47 (s, 2H), 2.65 (s, 3H), 1.47 (s, 9H). 2)

t - Bu- dehydr ophenyl ahistin O H/ ~N / NH Nomi H O
wid 803017940 a sol ution of PCT/US2005/603636
1- Acetyl -3-{(2)-1-[5-tert-butyl -1 H 4-

i m dazol yl ] met hyl i dene}] - 2, 5- pi per azi nedi one (16) (11
nmg, 0.038 nmmol) in DVF (1.0 nL) was added

benzal dehyde (19 L, 0.19 mml, 5 eq) and the solution
vvas r epeat edl y evacuated in a short time to renove
SRPEAVIIAN A ed with Ar, followed by the addition
of Cs2CC3 0.132 mml, 3.5 eq) and the

rocess was repeated again. The

S heated for 2.5 h at 80C. After

ed by -47 WD 2005/077940
evaporatl on, the residue was
di ssol ved i@ Et OAc, washed with water for two tines

e L of T R Bt By o

(48 mes i0d9E mvasl) di @w (letimiLh wa 9dded @Hclé{quwmda@tt-ﬂ@@rb?@ld@hyde

15 L TUHGED B9 G Ve iR oo

oxyg4YardEishedwith Ak, e!bll@\v'ﬁrby]iﬁe additicat ofajsﬁ(l)@y\(% g 0(296 tiftnol) and
nL/mn, and the desired fract.io &B S‘%ﬂ a]'é‘teform
the gyaqRAlionrRIPRIAE BPoesy HEO RIS REFD: piese) j° Manlg gy
h aV gbd(PWA%{ HeCH el fradmblved dﬁléyﬁiﬁﬁﬂb@n:ﬁ addidat iwas dissblved in
MR (270 MHz, CDC13) 8 12.34 br-

EtOﬂq) Waslgados@t]{ gatey [yr twp times(and SfTiﬁted y%ﬁfor 8 Dl Sdried over
Nazgﬁl)% ag etrated T vaduo? Orte Sesuftl)y -redidhd ks cﬂgaﬁved in 90% MeOH ag
y

phenyl ahi stin reaction to_produce
andt ww@wampn@hgqeéﬁﬁ’lﬁ ioplumy (YMfeRegke A0S 6MpAnp2e0 ) and

elut%%%.g‘laé ﬁ-{lh rﬁ}e i >]/]]t }élglﬁl 7‘6 6 54%%601-1 na water over 16 min at a flow rate of

Istin recovered was 16.5% Route
12, ﬁmﬁﬁzmwmw fraction hwpk collested mmsmmﬂ by evapokien to give a

- h
0. 8%%&@% f§glt°“23°'1:_x %rz%?l%fl %ﬁéﬁ}%mﬁ eé‘ynl per azi nedi one
(17p2105] ACTRM total yield of the tBu-dehydrophenylahistin recovered was 0.9%.
[8217] The HPLC profile of the crude synthetic {Bu-dehyrophenylahistin from
Route A and from Route B is depicted in Figure 4.

[0218} Two other tBu-dehydrophenylahistin derivatives were synthesized
according to the method of Route A. In the synthesis of the additional tBu-
dehydrophenylahistin derivatives, modifications to the benzaldehyde compound 4 were made.

[0219] Figure 4 illustrates the similarities of the HPLC profiles (Column: YMC-
Pack ODS-AM (20 x 250mm); Gradient: 65% to 75% in a methanol-water system for 20
min, then 10 min in a 100% methanol system; Flow rate: 12mi/min; O.D. 230 nm) from the
synthesized dehydrophenylahistin of Example 1 (Fig 2) and the above exemplified tBu-
dehydrophenylahistin compound produced by Route A.

[0224] The sequence of introduction of the aldehydes is a relevant to the yield and
is therefore aspect of the synthesis. An analogue of dehydrophenylahistin was synthesized, as

-4G-



/INH O (02141 To a solution of benzal dehyde 4 (0.54

g, 5.05. mmol) in DMF (5 nL) was added conpound 1
(2.0 g, 10.1 nmmol) and the solution was repeatedly

wevasuabad in a short tinme to renove oxygenPanis2005/003636

flushed with Ar, followed by the addition of Cs2CO3
(1.65 g, 5.05 mmol) and the evacuation-fl ushi ng
process was repeated again. The resultant m xture was
stirred for 3.5 h at roomtenperature. After the

sol vent s re porat| 0 th esi.dque.was - .
s cop S RSB P i 200 ek P B B BB v
a sithil}® sOAROMAGnRAGR ﬂl)ﬂ)%lnoﬂ\@ﬁtheﬂmmzbfe g% Na2CCB ag a| n

and saturated NaCl for three tunes, dried over

antP22tonc &he pyaghesis Pﬁthbsa‘é“’tﬁbbu@ & u)-devereahenylahistin’ v%f’éﬂg houte

» y f £ f
o SEREL VA, ALl o Aot B ol bt

follmwm%pmml@sﬁmﬁmh% mwmﬁﬁefnwtah vigld af @654 tBu-

cerfibgbhiitn (1p) 8 adal by B hophem i 090 Using

“Ro(itt By, wﬁaisthsgaqtﬁn@T nmdiu)non nf m/ﬁldéhlyd@ inppposiipthataf doyte “A”
- t.ent.- but yl i ni.daz arhbhoxa

fo 8 SR iRRBY S SRS T 6 et Py 8o Byt Hparoern

was loBtame& Ratta tbial®ieldoofrOcav \withougk g thie uﬂmduétioustﬁ dirist ezl dehyde 4

ol | d by th ddi
VeI HAd oL e UGETOAR CHPRIGHT 1o FoR Rt Bt may be

dlfﬁrca@ ?@fﬁ@dﬁﬁ%@ highREbiIBS Hhitiable-ddatontsiBehvaes tseamadl fuBstituting
at 80C. After the solvent was renpved

Wmﬂ@ﬁmga susernaryreathens prithe adiggenyl SPeBPRE A lmé@@l\% ring info the
mteﬁ@e%@ft‘(ﬂc&% olnd'8Y Slugfdd dgtfﬂﬁ thd @Nﬁaen@@ﬁ)r satdaneioadhriffellydes is an
or rie

tines, over and concentr at ed

impbytany zespRst Th eblagsed ei bigh rvesld of edohrdorieaddiiviad of g ggelos of
H%ag HPLC col unm
deh%@%e%ﬂ%&ﬂ%ﬁy?%ﬁg%&ﬁm%ﬁ%ﬁﬁ ciised eluted using a
| i jez2e] gr Fdore e APCAlysisof i FnNaGdeiprodnats.es sbussr infiigure 4,

ol B R0 Bt BT 9l b 5 i

wer€ VBfRefea tih € dﬂideg;bM@lea;f ROud MQef()l }R)%evﬂf a y@dﬂveb_w smaller amount

I d t hyd t 0216
AT A S P g o
sampBSobthi¥onsing Route B (right).
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[02171 The HPLC profile of the crude synthetic
t Bu- dehyr ophenyl ahi stin from Route A and from Route
Bis depicted in Figure 4. [02181 Two ot her
wb Basdelydr ophenyl ahi stin derivatives were syotfasmiozendsss
according to the nethod of Route A. In the synthesis
of the additional tBu- dehydrophenyl abistin
derivatives, nodifications to the benzal dehyde
compound 4 were nade. [0219] Figure 4 illustrates the
simlarities of the HPlg&AaNmeitkes (Colum: YMC- Pack
ODS- AM (20 x 250nmm); Gradient: 65%to 75%in a
met hanol -wat er -s sten1for 20 mn, then 10 m n |n a
1000ﬁ\]tﬁsla_§_m; dhroerssagale eglg s ety 1akiE
nm -fromthe synthe3|zed dehydrophenylahlstln of
Synthosanpbf B-4-Begyidenetd S Uik -divotplaigdplinidaad-4 Blyimethylene]-
piperteivgdy e leavirepfienyiciospgdyhd produced by Route A

[ 0220] ;The sequence of i oducti on qf t he glrdehydes
is a b&ﬁant t-e2the ylé‘%ﬁ% i s -ther ef pect
of the nt hesis. An anaPtbhgue of dehydroph&nyfahi stin
was synthesized, as -49 WD 20051077940 ©59=¢

PCT/ US2005/ 003636 a control or nodel, wh in the

di met hyl al l yl group was changed to the te ut yl
group with a simlar steric hindrance at the
‘5-position of the imdazole ring. [0221] The
synthesis of this "tert-butyl

(t Bu) - dehydr ophenyl ahi stin" using "Route Al Was as
shown above: Particularly, the sequence of
introductlon of the al dehyde exactly follows the

dehx%pgfn% hi steifn_sy sk, and<exhi big a tota
yiel % t Bu- dehydr dphenyl ahi sti n. yield
was sim I8 to that of dehydr ophenyl ahi stin (?O@@

Using "Route B", where the sequence of introduction

of the al dehydes is opposite that of Route "A" for
t he dehy}rophenylahistin synthesis, only a trace

anount ofi the desired tBu-dehydroPLH was obtai ned
with a total yield of 0.9% although in the

i ntroduction of first benzal-dehyde 4 gave a 76%
yield of the internedi ate con$ound 17. This result

indicateg that it nmay be +€ult to introduge the
high¢§2§#ﬂquj m da%ql e- rhoxal dehydes (#h, a
substi tyit png group havi ng aternary-carbo -0h the

adj acent 5-position at the imdazole ring into the
i nternmedi ate conpound 17, suggesting that the
sequence for introduction of al dehydes is an

i mportant aspect for obtaining a high yield of
dehydr ophenyl ahi stin or an anal og of

dehydr ophenyl ahi stin enpl oyi ng the synthesis

di scl osed herein. [0222] Frqg1the HPLC anal ysi s of

the finak crude products shown in Figure 4 A
vef ) spt ofLtBu- deby I oliHany! abfst Kﬂ;
' , NH

by produéﬁf rnat ops -

-31-



were observed in the crude sanple of Route A (left).

However, a relatively smaller amount of the desired

t Bu- dehydr ophenyl ahi stin and several other
whyeoppodact s were observed in the sanple obrarmemosoo3scss

using Route B (right). -50 WD 2005/ 077940

PCT/ US2005/ 003636 EXAMPLE 3 Alternative,

Larger-Scal e Synt hesi s of Dehydrophenyl ahi stin and
Anal ogs Synt hesi s of

> T g L0 Stgh B 502t Gpie: 4 BB 4R o
czdlz%h%@ﬁd@d‘)@:ﬁ;d@d?wguﬁ g} SO{di (h} mNcﬁooﬁz@ )%LQJPL; Ngn@lﬂ)z, k)

1,4~ macet@mpqxﬂzmerwd@n@ C@CQs, 1)\bemdﬁhydmr¢ﬁxi§03 k NH ~yN :
NH\ NH O/ o ON=J 1 -51 WD 2005/ 077940

3- Hgfg;l%yu% %994:%9%9%& G&Q%@Jﬁ%%?e@g;en}\; OHa) e)LDA: CH3CHO,

[0224] A solution of LDA. in heptane/THF/ethylbenzene (2 M, 196 ml, 0.39 mel)
was added under argon to a sohition of methyl isobutyrate (45 ral, 0.39 mol) in THF (270 ml)
at -60° and the resultant mixture was stirred for 30 min, A solution of acetaldehyde (27 mil,
0.48 mel) in THF (45 ml), precooled to -60°, was added slowly and the resuliing solution
stirred for a further 30 min. Saturated ammonium chloride (50 mi) was added and the
sbluﬁoﬁ was allowed to warm to room temperature. The reaction mixture was exfracted with
ethyl acetate, and the extracts were washed with HCl (2 M), sodium bicarbonate, then brine.
' The organic layer was dried over magnesium sulfate, filtered, then evaporated to give a clear
oil (52.6 g). Distillation 76-82°/3¢ mmHg gave pure 3-hydroxy-2,2-dimethyl-butyric acid
methyl ester (423 g, 74%). (Burk stal., J. Am. Chem. Soc., 117:4423-4424 (1995)).

10225 'H NMR (400 MEz, CDCly) 8 1.15 (d, /= 6.2 Hz, 3H); 1.17 (s, 6H); 2.66
(d, J=6.2 Hz, 1H, -OH); 3.71 (s, 3H, -OMe); 3.87 (app quintet, J = 6.4 Hz, 1H, H3).

2,2-Dimethyl-3-(toluene-4-sulfonyloxy)-butyric acid methyl ester

%o\ TsCi \%0\

OH O Pyrdine _ 0 O
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C2C1202; f) KOOCCH200OBt, BuLi; g) S02C12; h) H2NCHO,

H2G i) LiAIH4; j) MO2; k)

1, 4-di acet yl - pi perazi ne- 2, 5di one, Cs2C03; 1)
wohenzatdahyde, Cs2CO3 3- Hydr oxy- 2, 2- di met hy Pebws3o0s/an3636

acid nmethyl ester LDA OH O O [0224] A solution of

LDA i n heptane/ THF/ et hyl benzene (2 M 196 m, 0.39

nol) was added under argon to a solution of nethyl

isobutyrate (45 m, 0.39 m)t) in THF (270 m) at -60

cofiFPbn 99 Rl @Qh%? o7 55 o ign’a%rp;?quuﬁ?nmgﬁ‘ methyl

este£ &5, orﬁ .36 a{cﬁﬁﬁ @bséiné Qoo 60, wmadeac@@ﬂalg} publyerrngifédyEchioride
r esul tlp@% solution stirred for a further 30 nin,

(6985t P& TWN- AFRYORTERT PR BloFag ty Farmhio) rogR JoHRRTIFC Y e stirred
for §PhUEHLORWRR wis! 48 Cob16d WAEMldOndsQRIMARIIQKAkiE 6f HENE M).

reaction mxture was extracted with ethyl acetate,
Thegpmiltari sokstion wes @t@@é’&eé Wi vl aqpatn thacyxiedts fpre Weashrd th HCL

thenbtx%%r ROBALEq o tvgtg)g? s ? Fﬁﬁl A Nofmdday %hit\régatﬁg?ﬂa%dupon

magnesi um tered, then eva to
stangmge This ghig@re wasi disspBHed B thy) minBirem iamioti of ethylacgaie30d then light

vetsvl e §0eRYS S PhR s pls IR AY b R Py @kt more

lighChemleudaC The Kilifitd 423-padially ¢dpOiaje)l. and 02@5dnd HoploRc(4EB was

coliyotgandagooio e 50 shiord 2 23 '37(%*%@@% ssiforbRpuibhe acid

mergyzéﬁ:er((@ppngwj et, J= 6.4 Hz, 11-1,

aC| ik h;%l (toI ueen// e- 4paudé&%n%n % g)ﬂéﬁé(d e
Hz, SER A (63 p o-f 724 00FT '4@3?(9%@9&653@}12[1@122@3 733 @

J= Sﬁli;edzﬁ);ym(m &ﬁﬁwﬂﬂ)@ut yric acid nethyl ester
6 i .
N T e e

(tolﬁ@iule)dr suﬂb@lmﬁbuﬁyﬁc waid mthbfmﬁed(lﬂ@ ad$%)-t o room,
tenperature and was stirred for 60 h. The reaction
was again cooled in ice and was acidified by addition

2, 2Fimbihi-He2- 3\hoic kbl niegisibstaant  sol uti on was extract ed
with ethyl acetate, the extracts were washed with

HC, then brine, dried and evaporated to give an oil
whi ch for mﬁ&\e preci pitate upon. standing. This

m xture was dj ssblved in the m'ninuma nt of ethyl
acetate and tinen”light pepgol eum wa edxto afford
a white pr@C‘I 5% at e V\hle-h——-wars—eollectedadvvashed
with nore

[6229] A solution of 2,2-dimethyl-3-(toluene-4-sulfonyloxy)-butyric acid methyl
ester (18.06 g, 0.06 mol) in DBU (15 ml) was heated at 140-160° for 3.5 h. The mixture was
allowed to cool to room temperature and was then diluted with ether. The mixture was
washed with HC1 (1 M), sodium bicarbonate, then brine. The ethereal layer was dried and
partially evaporated to give a concenirated solution of 2,2-dimethyl-but-3-enoic acid methyl
estor (10 g). (Savu and Katzenellenbogen, J. Org. Chem, 46:239-250 (1981)). Furiher
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light petroleum The filtrate was partially
evaporated and a second crop of crystals was
coll ected and added to the first to afford

w@2@sdi7mt hyt - 3- (t ol uene- 4- sul f onyl oxy) - but yPCT/Uam0TI003636
met hyl ester (81.2 g, 76% . [02271 'H NWVR (400 NMz,
CDC13) 8 1.12 (s, 311); 1.13 (s, 3H); 1.24 (d, J=6.4
Hz, 3H); 2.45 (s, 3H, -PhMe) 3.58 (a, 3H, -0Ow); 4.94
(quartet, J= 6.4 Hz, 1H, H3), 7.33 (d, J= 8.0 Hz,

R A G R

,Ic%m% &3 B4y (2800 ﬂtoluene 4-sul fonyl oxy) -butyric acid
p% ester (15 18% . 2, 2-Dinethyl -but-3-enoic
2o Bt hy /T NR00 B, GBCB 61 G GED; B A BHR: 5.06 @, T = 17.1

opof
Hzgl%" g%{rg{l%)’/ 15(? tJoI %J%?}gﬁmsupfqon I?)%)?()% (%%{ yr1|7c1 ég?&{ = 1,
CHre¥hy| ester (18.06 g, 0.06 nol) in DBU (15 m) was
heated at 140-160 for 3.5 h. The m xture was all owed
to cool to roomtenperature and was then diluted wth
2,20ilnemyl-bine-endix eide was washed with HO (1 M, sodium
bi carbonate, then brine. The ethereal |ayer was dried

and partial I\y/evaporated to give a congcentrated

~sol ution of¥x2 wet hyl - bup—a-enoic§a2¥gwﬁ¥&hyl
ester (10 g). (gavo and Katzenel | enbogen,iJ. Og.
Chem 46:239-250 (1981)). Further -53 WO 2005/077940
PCTI US2005/ 003636 evaporati on was avoi ded due to the
volatility of the product (bp 102). (Tsaconas et al.

Ausp231]J. THeabvve &Rerds SeldiEoh (f200GHnEthyl-BRS0gnolbHcNNRethyl ester

0% Wi kb iy iy 432 i b o

nm@tﬁ}e W@W&Vﬁﬁﬁgﬁ@3 ﬁ.‘lhlé Gt;)lu‘sioﬂ viak. phrtiallP evhpbizted kblremove the ethanol
net - but

? glc Cbg ic /O-\ OH. .
anq f@e ey ftu seiEpre RS ag Rt r(éMe {0 P BFPdgpt Was extracted with
‘eth?l a%etgt!e BRS Y bxibils v S AR dGnd E\l'agorﬁﬁ& Wévﬂl—ﬂfmeﬂﬁﬂ@uﬂﬁ ~enoic acid

was diluted with ethanol droxi de (4

(25
(6.0, 2, 88%A ferila SHavrglicpt alnd- @fge Chem. )65 8402-8405 (2%00)
232 'H NMR (400 MHz, CDCL) & 1.33 (s, 6H); 5.11 (d, J = 10.8 Hz, 1H, -

CH=CHz); 5.15 (d, J = 17.2 Hz, 1H, -CH=CH); 6.05 (dd, J = 17.2, 10.8 Hz, 1H, -
CH=CH)).

[0233]  Monoethyl hydrogen malonate (Wierenga and Skulnick, “Aliphatic and
Aromatic B-keto Esters from Monoethyl Malonate: Ethyl 2-Buiyrylaceiate,” Organic
Syntheses Collective Volume 7, 213).

a ©
-OJ\/H\O/‘\ ——— MO/\

HO

[0234] Ethyl potassium malonate (25.0 g, 0.15 mol) was suspended in waier (15.6
ml) and cooled in an ice bath. Concentrated HCI (12.5 ml) was added dropwise over 30 min,

54-



m xture was stirred overnight. The sol ution was
partially evaporated to renove the ethanol and the
resultant m xture was added to HO (1M 100 nml). The
wb@dutisnas extracted with ethyl acetate ardribBmos/003636
extracts were dried and evaporated to give
2,2-dinmethyl-but-3-enoic acid (6.01 g, 88% 2 steps).
(Hayashi et al., J. Og. Chem, 65:8402-8405 (2000).
[0232][ 'H NMWR (400 MHz, CDC13) 51.33 (s, 6H); 5.11

thry i mpE Y5 S 58 g J0 2 ) Ty i s g, o Srashoa
twidetwrE &ier. [r82 Eﬁihtel\ﬁmczeﬁdmtbd hmdn@@ﬁmﬁph@l alag extitbed ecri’(]}a:ther.
and _Skul ni ck Allphatlgn@%i\g,g ma |c keto El_at i
Thes GogHRa0E T FOIRRPS T 90, ra*e%tt%\ﬁﬁo & an of
morgeﬂ ARERS 1601 09%) VBick Gl @e&y und?l 3douufd el (or
K+ ?Iahﬁr&%x[ozsms(a hyglf po% assium nal onate (25.0 g, - (
50° myr8 forol ) PgBIedi® pended in water (15.6 m) and
cooled in an ice bath. Concentrated HG (12.5 nl) was
added dropwi se over 30 mn, -54 WD 2005/077940
4,4-POE J008+RO-3@86GIc acideyi dxtermi xture was stirred for a
further 10 mn. The precipitate was filtered, then

washe twice W tifcetietOMAThe filtrate S separat ed
and ous phase—was extracted W O The

conbi nedget hereal ol otions were dried (NS and
evapor at ed t oiigf f o d, ~aln ol  nonoet hyl hydrogen
mal onate (19.2 ¢© 99% ich was dried under vacuum

overnl ght (or 50'11 mmfor 1 h) prior to use.

£ L DA S g iy o
aolipo oezg-mﬂmaen@x adig (5. bl 49+9 wwo} gnCBBMm 1 dm) 91 aniydrous

-en0| C aC| nnnol

temBBiE’ruéel dlm;n):nal rﬂlmﬁlﬁjmxr Gage/7e mlrdﬁg) Galﬁfetdﬁél r?-eZ-QJZ&thYl ):ut— -enoyl
oniogte G HoBhor atur e, Fracti onal distillation
(12823650 nwitletsf fiomdesh mabmaicn@izhy) 008t mdh emdybipyridyl (few
milligrams) were dissolved in THF (90 ml) and the system was flushed with nitrogen. The
solution was cooled fo -70°, then Buli (2.5 M in hexanes, 37 mL 0.09 mol) was added. After
the addition of only ~10 ml of BuLi the solution turned pink and additional THF (15 ml) was
required to enable magneiic stirring. The cooling bath was removed and the remaining Buli
was added, the temperature was allowed to reach -10°, upon which the solufion turned
colorless. The mixture was again cooled to -60° and a solution of 2,2-dimethyl-but-3-enoyl
chioride (4.1 g, 0.03 mol) in THF (12 ml) was added dropwise. After addition was complete
the mixture was allowed to warm to 0° and stir for 3 &, then it was added 1o 2 1:1 mixiure of
ether/I1M HC1 (260 ml) at 0° and stirred for a further 1.5 h. The organic layer was removed,
washed with HCI (1 M), sodium bicarbonate solution, brine then dried and evaporated to give
4,4-dimethyl-3-oxo-hex-5-enocic acid ethyl ester (5.6 g, 98%). (Hayashi et al., /. Org. Chem.,
65:8402-8405 (2000). Distillation with a Kugelrohr oven (160°/1 mmHg) afforded pure

material.
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chloride (4.1 g, 71% . [0236] Monoet hyl hydrogen

mal onate (7.2 g, 0.05 nol) and bipyridyl (few

mlligrams) were dissolved in THE (90 m) and the
weoeyaisemovas fl ushed with nitrogen. The sol utrcenisymsioossss

cooled to -70, then BuLi (2.5 Min hexanes, 37 m,

0.09 nol) was added. After the addition of only -10

m of BuLi the solution tamed pink and additional THE

(15 M) was required to enable nagnetic stirring

v anded,  RORE AREMIEIPERRAE o (gl BT lind Bz, o1, -

CEyomEm); 8i3iiql 1He 453 (queanspmngﬂ @HJaHgb oSy (thr& 1771-1z 1H, -
m xture again cooled to - sol ut i

CElr G e gl = B0 - CH Sk G a0 81 5, 08 16811 CEL.
in THE (12 m ) was added dropw se. After addition was
conplete the mixture was allowed to warmto O and

2-(hlgro-4 o ingthyl-3-p¥aher Tonoeasidafeédsteo a 1: 1 nixture of
ether/IMHC (260 m) at O and stirred for a further
1.5 h. Th rgani ¢ |l ayer wWggyrenmoved, hed with
HCH (1 ™. “bi'car bonat € soluﬁkg><§§ﬁmpe\ghen
dried and eyaposated to give
4, 4- di net hyI 3- 0x0- hex-5-enoic acid et h?l &t er (5. 6

O Ch 65: 8402- 840
( 208‘63@1 o SHAFT ot 0 i 4 Ginctlotes o p spiph 0" sotuion
of I Aidéh, etﬂflf%x@%};@-‘én%m aﬂﬁteﬁ{ @dter f 55%\@3219%1) Ql?(?lﬁ@l@form (7 mi).
PCT/ US2005/ 003636 102371 ' H NWR

Thy resplting migiuge: was allpwed to wam § gowtemgqtp.ture@iqg @:{35{& BQ mgip, after
thcﬁ' it %EQ hea‘%edléld@ﬂ reﬂ‘z];x For® ﬁ 'ﬂfter %5!311(15 ?p‘%ra%ge gg reaction

mlf@ﬁﬂ@ﬁlzl}luteg V@@ C@émiﬁfoum ﬂ16n WES m@dl-tﬁh S.k)ldwm BerrBhRle, water then

o L3 o T B e £ 3£ L .o

divmetigfl-p- qméle&dehedictaoidaaﬂgm edte(200)g, S8t (Foayashott al., J. Org, Chem.,

3 0x0- hex-5-enoi c acid ethyl ester (1.83
65§4&9§H!9§? in chloroform (7 m). The resulting

m xP e vvaEH mnvtsomd Mz, \GIITH)E01 2O@M £ emmg aﬂumzeﬂg 1.33 (s,
H?tlr for 30 mn, after which_ it was heated und

JF4% FBr 424 10 T R GHE 2Bl TR HRS Sl e il GO e 16 -

CH=Q§E§IQEQ ém xtuneowas i | dtredcmp:t hoglhprokorgm, fohen, 1x -
was Wwashed with sodi um bi carbonate, water then
The organi ¢ phase was dried and evaporated to

af f goey as g 94 { Pglg(b
di n@tﬁ%{d -SL%\Q(\?’ ex85 é?‘l’%%lg c ﬁﬂ? ester (2.01 g,
93 1[9741]( HaVhis hiatesipl wids reacthd withgut f@lﬁ@npumﬁosiﬁowmz 8405

(ﬁﬁ%%fhy%@%”ﬁi&%%%@;&a%l§)te S 1.28 (t, J=

o, OH 0.0
. + Ty
\X,(‘\nzo\/ e \%NH /_J'M-E \X%N
N= o+

[0242] A suspension of 2-chloro-4 4-dimethyl-3-oxo-hex-5-enoic acid ethyl ester
(19.4 g, 0.09 mol) and water (1.94 mi, 0.11 mol) in formamide (36.8 ml) was shaken briefly,
then dispensed into 15 x 18 ml vials. The vials were sealed and heated at 150° for S h. Afier
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3H); 1.34 (s, 3H); 4.24 (q, J= 7.0 Hz, 2H, -CHCH3);
5.19 (s, 1H, 5.28 (d, J= 16.9 Hz, 1H - CH=CH2); 5.29
(d, J =10.9 Hz, 1H, -CH=CH2); 5.96 (dd, J = 16.9,
wd000S0tn40 | H - CH=CH2). [0240] LC(MS tR = 8p&Iuk2b&eiEe3s

[MC137)+H + min. [0241] This material was reacted

W t hout further purification.

5-(1,1-Di et hyl -al I 'yl ) - 3Hi m dazol e- 4- car boxylic acid
et hyl ester 0 NHZOO ,,- OOHOO " NH+ +\ N

coo g il o Frd cobR¢ Sl 3BT Bk o sty
Wltleei'ﬂﬁbfon(ll ) T erg;;acﬁ v@:@e mﬁnﬁ&dpﬂmte& ko z(fﬂar&géccﬁfic?nt&teﬁl‘%rmanuds
6.8 en bri - e X
sobfipt i Ly Tt pEed e s sie e omn g apra o s packed in
1% SO0 ManiN beatadioah. Bh@oh 6f thd c&umﬁ\ﬁrﬁtﬁrz E 86hiéGhixture followed
2005/ 077940_PCT/ US2005/ 003636 cooling to room

by 2 Lrifel a M 1¥ongtsN jim cllorodesp affprdedy iy 182 coiibftpdigns dgpompound
suspbicli BEL SR SXNBUSLYELN,Y)- Maze_@lam gﬁ:@ LB eiﬂpﬁes%%tzr@cg 9%).

were dried and evaporated to af a concentrated

f orl®34H de I‘[@&@tlﬂnm)f(zfcﬁﬁi(@‘i%mls was added to a

- TvevecH | R BRI (TMSCBER] 2 u M E7 D B0 9 RO 54
GHYW 3R (Q-;;L Eﬁ HA\DH, rORAl:E SfOBI(ﬂ,oAf?\aed? AlHE, IZHLEGH—Q:Z@); 502 (d, J=
1ottt St b i oG PLE bt ey s 601
5- (jb2457 di rmmstfae b@t?)mmfwwﬂ’esé} C DR} thih. aci d
et hél ester (1.2 79 . .102431 HPLC (214nm
OYFF?ﬁl fﬂfvei%mﬁacilpwwsclzﬂ)@f 2 (hb@f?}hﬂsaﬂyl)%ﬂ-

mnéazf}ﬁ-ﬂ:(-éaxboiyhc ac%d IT&hyl 3er (3Ci’i29-|$")%) 1. (;Iﬁ, et a@H)I; 04‘%3§kem
§ CH2CH3) 5 03" (
65: 4@&:8@@5200@)02 (d J= , 1H, CH:CH2) 6. 26

o ﬁ%j’” TGt % ‘?’?ﬁ?&i Toas. 1T 2Nk +
m ™ 02468 w&wmwﬁ C@nau) &tled8 (f, Jac 1.0 Blas3ad. 5t e 6H); 4.35
?ns'agi%ﬁeﬂﬁféa% oI LRI 528 49 /5 159 04 B 1E, -

CH%M}, 7(Blgy aghi et aI J. Org. Chem, 65:8402-8405

| 022} 1 GRS raoé%é@b&%@ SR T

31 b2s01- 57A((cﬁﬁon§1")5—(14i~c§1'§1&thyl-allyl)-3H-1m1dazole—4~carboxyhc ac1d ethyl
ester was also recovered from the column (3.59 g, 19%) which was of lower purity but still
sufficient for further reaction.

[0251] Another byproduct isolated from a similar reaction (smaller scale) by
further elution of the column with 5% MeOH/1% Et;N in chloroform was a compound
suspected of being 5-(1,1 —dimethyl~allyD-3H—imidazale-4-éarbo;gzlic acid (0.27 g, 9%).

[0252]  HPLC (245nmy} £z = 5.14 (68.9%) min,

[0253] 'H NMR (400 MHz, CD;0D) & 1.45 (s, 6H); 4.97 (d, J=10.6 Hz, 14, -
CH=CH;), 5.01 (4, J = 17.7 Hz, 1H, -CH=CH;); 6.28 (d4, J = 17.7, 10.6 Hz, 1H, -
CH=CH,); 7.68 (s, 1H).

[10254]  LCMS £ =4.72 (181.0 [M+H]*, 361.1 [2M+H]") min.

-57-



(g, J =7.0 Hz, 2H); 5.04-5.14 (m 2H, -CH=CH2); 6.28

(dd, J = 18.0, 10.4 Hz, 1H, - CH=CH2); 7.52 (s, 1H).

[02491 L/ M5 tx = 5.30 (209.1 [ MtH] +, 417.2 [2MtH] +)
waévsof92p0] Addi tional PCT/US2005/003636

5-(1, 1-di nethyl -al l yl)-3Hi m dazol e- 4-car boxylic acid

ethyl ester was al so recovered fromthe colum (3.59

g, 19% which was of lower purity but still

sufficient for furt her reacti on. 102511 Anot her

ar reaction (smaller
é?c{?é %‘6’&“ l"?)u%rl?ﬂ’é’ “Zé' }Eﬁ” khe col um with 5%

McOH 1% Et 3&! |61 chl or oform was a conpound suspgct ed

of being UAIHé

5- (1,1 diygethyl-allyl)-3Himdazql e-4- xylic acid
(0.27 }*)gqlmzsz] HPLC (245nm) tx = 14 {6BIHI%)
mn. 102531n&4 NMR (400 MHz, CD3OD) S 1. 45 (w‘—'f 6H) ;
497(d J= 10.6 Hz, 1H-CH:CH2)501(d J =17.7

[(C),'j_ﬂg @I{?\)ﬂ’ of65 @81 -&1%%‘&1%1%711:}11_)13%{ @1&&2&1624—%190&%% acgd ethyl

estef Ki:-Hj £, 156 ol @mm mi was addgy dHVize 06 A GUPSaon of lithium
US2005/ 1-

aluminy n|1 ﬁg d% (99?3 %ﬁgpmig (IJGO 9}5? o]l)]ang‘F-lF(Sﬂfe}mlzﬁld the mixtore

wasLdtn@deﬂ-Iét roNh:l tb;lhberﬁilurel‘ibﬂ 4 h[ W]waé\ added umhkjhe e¥olution of gas ceased,

é{“%é’(l di {%{“’%fm E:,é émzl’l H-| m d erde rbax}\%%dcg‘%glld

precipiehisl whs Opawh&e with H{B,u&pﬁnﬁthomamﬁndu fhbi filttate adnd Nradhingd were

i e et SR e Sl T
methSHPEL 64 & rl@Z‘%? I Rékiddal WidE¥as \t\aﬁo@ G?&eblﬁﬁﬁdg Wi€chloroform prior

evol uti on of gas ceased the mxture was stirred for

to fygherregctionn See Wawshi ¢t tleedrg ﬁ:ﬁ%gﬁﬁ $A02i8102 8% unnel .
Th THF, th th
e[gzaﬁgemﬂﬁié ﬁut rafe angg6 el o

|n S were comnbi ned,
eve{ Gt at ed'H phER (400dEla; GDBQE)@@‘iéf(&(ﬁﬂ 457 (s, 2H); 5.01 (d, J =

10,3 55 éﬂ g el Yo Tttt lo a9, s s

1Ha27§b=ta’f@§;|7r@m1m chloroformprior to furt her

a@éﬁ 84@%%0&)%%’%@%%& %EOn%“etm R = 3.94

5-(1(, BiByIAIR)-3 H-imidazole-4-carbaldehyde

(=nu]

OH ‘ o L
MnG, g
N=/ S

[0259] Manganese dioxide (20 g, 0.23 mol) was added to a solution of [5-(1,1-
dimethyl-allyl)-3H-imidazol-4-yl]-methanol (2.56 g, 0.02 mol) in acetone (300 mi) and the
resulting mixture was stirred at room temperature for 3 h. The mixiure was filtered through
filter paper and the residue was washed with acstone. The filtrate and washings were
combined and evaporated to afford 5-(1,1-dimethyl-allyl)-3H-imidazole-4-carbaldehyde (1.82
g, 51%). (Hayashi et al., J. Org. Chem., 65:8402-8405 (2000)).

[0260]  HPLC (240nm) iz = 4.08 (91.5%) min.
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12571 'H NWR (400 MHz, CD30D) S 1.43 (s, 6H); 4.57

(s, 2H); 5.01 (d, J = 10.5 Hz, IH -CH=CH2); 5.03

(d, J=17.7 Hz, 1H, -CH=CH2); 6.10 (dd, J= 17.7, 10.5
wolizgosioiiogo - CH=CH2); 7.46 (s, 1H). [0258] LCI WBTR2005/003636

3.77 (167.3 [MtH"') min.

5-(1,1.-Dinethyl-allyl)-3H i m dazol e- 4- car bal dehyde

OH M2 NHNH N N-1[0259] Manganese di oxi de (20

g, 0.23 nol) was added to a solution of [5-(1,1-

di g=i;hyl - a I ( )
0. 02 not) %e@onm%m)% ﬁ’g(} (Snﬁgdq%r es(tc}% 51%6% LH,
CH=GRD,\8. 10 @@S“SUIBEE@GH&\CH#O?EH}) sam@x aEur7e, is Ha, tH -The-CH,);
' r | ed through filter paper and the
7'75:?%?&*&1@% ]3% "W th acetone. The filtrate and
vvaf(mmgs Wenas +£onbs es.2andiganper ated to afford

dnet hyl -al l yl ) - 3H—| m dazol e 4- car bal dehyde
(1.82 g, 51% . (Hayashi et al. . Chem,

271848, 2 ife- ne
I-Ac?éfi"?é?@ e R %ﬁpc%%%%?o%%%ﬂ&%% 3

102611 &H NVR (400 , 13) 6 1.56 (s ; 5 16
(d, ,J=%10.6 Hz, 1H, ); 5.19 (d, Jz
CH2),+622(d J=17.3, 1Q.6

7. 75% sNH111), 1 ﬁjgs}, 1H, HCO) . [E%Q\,('ﬁ%iﬁ;
3. 75 NT 652[M+H])o |

Acetyl -3-[5 -(I,1-dinmethyl-allyl)-1Him dazol -4'-Z-yl
rrethyl ene] pi perazine-2,5-dione Oo0o OrlINHN -yN
' 11836810~ 60 aB®o]udids 8f 5-11101-ém&yhﬁﬂ)@ﬁfbimldazole-4~carbaldeh}'de (1.78

2, oiﬁl _‘mfg)lmgf’m'lg t(g‘%/lmlr}o ald %d&ed%&%gﬁé%eﬁzv\%gﬁgﬂgﬂ&d@ % 4€0.04 mon)

and thedmikitare etag| evipdupetothem fuBed with ar@n( &hb @vgruaihnOfushipp process
and the m xture was evacuat ed

was el RS e B G EIGh SO Reed D s The

eva@aﬁéif ﬂ@[ngtﬁi\&:e&sl WRSepehD@ N ASHE thive Gifled) Gla e reshilad ngxture was
was added. The evacuation-fl ushi gﬂea roce

heaighal AR BReh 0T e POHFBE & PALELY PEH st dhealing Sider bigh
Vacﬁlﬁﬁlﬂnhﬁi‘ tmdll ¥WIMhEreWBred and the resultant solut:lon was added dropwise to ice-

_ water (50 ml). The yellow precipitate was collected, washed with waier, then freeze-dried to
afford 1-acetyl-3-[5’-(1,1-dimethyl-allyl)-1H-imidazol-4’-yimethylene}-piperazine-2,5-dione
(1.18 g, 36%). (Hayashi, Personal Communication (2001)).

[0264] HPLC (214nm) £z = 6.01 (72.6%) min.

102651 "H NMR (400 MHz, CDCls) & 1.53 (s, 65); 2.64 (s, 3H); 4.47 (s, 2H);
5.19 (4, J = 17.3 Hz, 1H, -CH=CHy); 5.23 (d, J = 10.7 Hz, 111, -CH=CHy); 6.06 (dd, J =
17.3, 10.7 Hz, 1H, -CH=CH); 7.16 (s, 1H), 7.59 (s, 1H), 9.47 (bs, 1H); 12.11 (bs, 1H)
[observed ~2% 1,4-diacetyl-piperazine-2,5-dione contamination & 2.59 (s, 6H); 4.60 (s, 4H).]

[0266] LC/MS fz = 6.65 (303.3 [M+H]", 605.5 [2M+H]") min. (nb. different
system used).
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heated at 45 for 5 h. The reaction m xture was
partially evaporated (heating under high vacuum
until a small volune remai ned and the resultant

wo tlosibi7ofe was added dropwi se to ice- water (BOI/IE2005/603636
The yell ow precipitate was col |l ected, washed with
wat er, then freeze-dried to afford
1-acetyl -3-[5" - (1, 1-di nethyl-allyl)-1Him dazol -4" -yl
nmet hyl ene] - pi perazi ne-2,5-dione (1.18 g, 36%.

s 2 S o R b Y %’?ﬁkﬁﬁfoéé%—f}ﬁ%?y@%eﬂ% k25
diodHz, CDCI3) S 1.53 (s, 6H);: 2.64 (s, 3H); 4.47 (s,
2H); 5.19 (d, J:173Hz, 1H, -CH=CH2); 5.23 (d, J

=.10. 7oHz, 1H, or 6706 (dd J= 193, 10.7
Hz, | CH:CHZ) 7. 1 1H) . B9 ) 9N47
(bs, NH 1 ﬂ\ﬂl‘a(bs [observ 2% H V=

1,-4- g erazme—?fﬁ*dmne NH
2.99 (8, 6HMl 4,60 (s, 4H).] [0266] LC/I\/S R = 5.
(303. 39] MrH4, 055[2M+H]) mn. (n.b. differeft

Sy; %ﬁg;ﬁ%eneégm[’@gl%g LA AHA acmmgm ﬁ@-%ﬁxdazol—it-—

i methylally | Himdazol -
Yhnvﬂhmdiwhwmaﬁbﬁe@pmu(hél 2, 2. 6%“1@11?@1) pin( DMES (@ Npd) mgs ,added

benga&?eilj\y{' o(ﬁl.: 2 fml, 48/ . Nn}nou%é tﬂé"gol\m&Hmstg%uL%aﬁﬂn hndd with Atrgon.
Thdc\ﬂ&ﬁhyﬁﬂﬁskﬁxfg prodssd weks mepielpd 2 diufthyer Ywd fmiesd ety gsium carbopate

@b Bt Vool Dot n S Rabord pi i « e} tree
nmémﬂieﬁ ﬂﬁ@@huit&te nﬁﬂ{mtwaa heat@Sundvrabeiapetatutepentidnk abihodn below.
with Ar gon. The evacuation-fl ushin [gé‘&go ess. Was

r ed@%ﬁséd Afera Rl 1Re of | isthe CFRsh PEE} B aRlete Toom
ternpBrathtl Gna &4 i F® kohs WaGdad d@tooldTater (500 ml). The prempxtate was

evacuation-flushin process was repeat ed a fﬁlrth

collepied evashednmiih welse Q0HaD, Bew Feerrdtiag i AffRd faeliove sl 80 2)-
%ntqﬁénatl gt Freal Qll%ﬁﬁilhe@tso adn SHeW BRGRW. filld gfﬁgér and
fter a total tine of hé reacti on was all owe

evapomied tto aratmpe tmnamﬁeg a‘h@ residgal el W reecipiatedd dd g, HPLC
1] SC7E98, 05080 GO0 4L oo ouR0net o pakasasco m, ve
sushersien aved orehtddofons fom,dhen thetdlidwas @Plhﬁteé EﬂfS@I gyied to TlﬁP%i 3-Z-
o b ROl AP 8 B2 e
(1.2ZEBUYD g@yﬁ@ﬂﬁ‘leﬁbﬁg Coainemicaldne20083), ohupaR33-240° Gdwc.).

Pr ec' ' tat i ﬁ (2141:1%) fxué‘ﬁ) (1.92) min, 7.33 (95.01%).

10270} 'H NMR (400 MHz, CDCl;) & 1.53 (s, 6H); 5.18 (d, /= 17.6 Hz, 1H, -
CH=CH), 521 (4, J = 11.0 Hz, 1H, -CH=CH,); 6.06 (&d, J = 17.6, 11.0 Hz, 1H, -
CH=CH,); 6.99 (s, 1H, -C-C=CH); 7.00 (s, 1H, -C-C=CH); 7.30-7.50 (m, 5 x ArH); 7.60 (s,
H2"); 8.07 (bs, NH); 9.31 (bs, NH}; 12.30 (bs, NH).

[0271]  LC/MS tz = 6.22 (349.3 [M+H]", E isomer), 6.73 (349.5 [M+H]", 697.4
[2M+H]", Z isomer) min.
[0272]  ESMS m/z 349.5 [M+H]", 390.3 [M+CHCNY'.
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(214nm tR = 7.26 (93.6% mn.) was partially

di ssolved in chloroform (20 m), the suspension was

sonicated for 5 min, then the solid was coll ected and
w@bkdos@road to afford 3-Z- PCT/US2005/003636

benzyl i dene-6-[5"-(1, 1-dinethyl al lyl)-1H i m dazol -

Z-yl met hyl ene] - pi perazi ne-2,5-dione (1.82 g, 54%

(Hayashi, Personal Comunication (2001)), mp.

239-240 (dec.). [0269] HPLC (214nm tR =:6.80 (1.92)

m 33.(95.01% ... 1
T D, > ghyteab he nd SRdRsot Rl 9 pMional Bzbdbarficene-c-
[57- :€L1712&n{eﬁlhirlaglyﬁ'- 1 Mirrfiabll; 4”JZ—|y]me§EIyteﬁ‘éflga)épezra&m&€1ﬂ§-dldxg %_ Tg&), 29%).
S -

7. 68 @%‘E&%%EE‘% °)§ﬁn(m 5 x ArH); 7.60

(s, H2" ): 8 07 (bs, NH): 9.31 (bs NH): 12.30 (bs,

NH) . [0271] LC/MS tR = 6.22 (349.3 [ MH| SOMer
3-%.8%%@@9-6%{# mweﬂewyu {Brinihappled %Ylﬁfgegﬂ%eiﬂll ¢-2,5-

[0272] ESMB nfz 349.5 [ Mrjh#s 390. 3 [Mr(}|4c1\|]+ -60

WO 2005/ 077940 PCT/ US2005/ 003636 [ 02731 Evaporati on

of the chl orof orm solution gave ad
3-Z-benzy|idene-6

[5 (1Q1-di met hyl al | yl @ﬁ“\ﬁ% dazol J4"-€-yl met hyl ene
-pip ﬁhneNZKS di one 76 g, 29% .Xx 1NSRLC

(214 |@9 (84.5% . NH
B'ETF% Tvdele- 6-[5"- (1, 1- 'l met hyl al IV TR N dazol
4" oZ- yhnet h 1 - pi perazi ne-2,5 dione 0O O # 0

NH N=\ (i NH N\ N NH HN NH 00 [ 02751
Preparative HPLC purification of a crude sanpl e of

@i'/sf" PHOLDETL TRl Asinekion of 8l dadplbe neREPEhitesized

ner 3- E-Benzyl i dene-6-[ 5" - di met hyl al

as aand aaffirdel % whoresizs |isomesy - %:Eé@»@ﬂ -0} 5 (&lgﬁ%‘%‘bﬁﬂ% 1H-
mi B OSERIE AE e O8D. (37 19 (T
~(d,[0eE 2CIH.GHR vk, tR—@HS@mQ)nanzz (d, J= 14.0 Hz,

TH o= CH2)y 000106 W "Gl By 81,5505 %6 5.15Ha, P45 kiz, 111,
CH=CH,); 5.22 (4, J = 14.0 Hz, 1H, CH=CHy); 6.05 (dd, J=18.0, 10.4 Hz, 1H, CH=CHy);
6.33 (s, 1H, C-C=CH); 6.90-7.65 (m, 75H).

[0278]  ESMS m/z 349.5 [M+H]", 390.4 [M+CH,CN]".
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6.33 (s, 1H CC=CH); 6.90-7.65 (m M [02781 ESMS

mz 349.5 [ MtH] +, 390.4 [ MFCHACN] +. -61 WO

2005/ 077940 PCT/ US2005/ 003636 Synt hesi s of

w@208sBevoyl | dene-6-(S "-tent-butyl -111-i m dapokad20ts/a3636

yl met hyl ene) pi perazine- 2,5-diane (2) YY-Y OO0 O

0"/ OH i hNH_. NH OO N1N J4000 NHI141
rTAINH NN\ ki NHNH ~t NHHNOOt4 --J 2 [0279]
Reagents: g) S02Cl2; h) H2NCHO H2O 1)Li A1H4; j)

) B%n%, SL%b Rl Pl d) 2
&m%@b za3I %ehy %&%?;%Cﬁ& gﬁ&(ﬁ%?@a‘%}% dlzgjgﬁhyl Wazmg
2,5-giemt @hoi c acid ethyl ester CI SQZCPZ [ 0280]

Suulfuryll chloride (14.0 mM, 0.17 nol) was added to
a coo¥e fol ution of et hyI pi val oyl acet at e
(27.17 O 6 nol) in chloroform (100 Ull). The
resul ti g ®rixture was allowed to warmto room
tenperature and was stirred for 30 mn, after which
It was eated under- reflux for 2.5 h. After. cooling
to room terberature, the reaction nixture was

di luted vvlth chl orof orm thenov\aéhed W th sodium ,OH

~ bicar vvat er t‘.hen bri -62 i
O Nid - “ NH
N=f

=

‘o ‘ o

N N Ny | N k g
S e VL N Y pm

2

[0279] Reagents: g) SO,Cl; h) H;NCHO, H,0; DLiAlH,; j) MnO,; k) 1.4-
diacetyl-piperazine-2,5-dione, Cs;CO3; 1) benzaldehyde, Cs,CO;

2-Chloro-4,4-dimethy!l-3-oxo-pentancic acid ethyl ester

Monpor 28 Ao

o O o o O

[0280] Sulfury! chloride (14.0 ml, 0.17 mol) was added to a cooled (0°) solution
of ethyl pivaloylacetate (27.17 g, 0.16 mol) in chloroform (100 ml). The resulting mixture
was allowed to warm to room temperature and was stirred for 30 min, after which it was
heated under reflux for 2.5 h. After cooling to room temperature, the reaction mixture was

diluted with chloroform, then washed with sodium bicarbonate, water then brine.
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WD 2005/ 077940 PCT/ US2005/ 003636 [02811 The organic
phase was dried and evaporated to afford, as a clear
oil, 2 chloro-4, 4-di nmet hyl - 3- oxo- pent anoi ¢ aci d et hyl
wober7fe3d®8. 1 g, 102% . (Durant et al., PCT/US2005/003636

" Am noal kyl i m dazol es and Process for their

Production."” Patent No. GB1341375 (Great Britain,
1973)). [0282] HPLC (214nm tR = 8.80 (92.9% mn.
102831 'H NMR (400 I\/Hz CDC13) S 1 27 (s 911) 1 29

(t, J =7.2 Hz, (q, }-%
(s, [0$3|1|j [T gugani %@Wq@qg vam@g) affoyd 'ag 2 clear oil, 2-

chlc%@-ﬁial-‘-dlﬂét %1»-3 -8%o-pontféicd améﬁeﬁlyi-'es(%p?(i’@l g, 1029’) (Durant et al.,

5-tert-B I m dazol e- 4-"car boxyl i ¢ aci g:g_’s
A@gxp@kylgm@;zpl,es a@l @;pa%sdor Cheir Rapdygriop Pajent No 1(}{31 THKEGreat

NO-Y [0285] A solution of
Bn%%g?fg%_ 4, 4-di nmet hyl - 3- oxo- pent anoi ¢ aci d et hyl
est[e282] 25 . HPIg; (20414r2) spel®)80i (B2.9%) mémi de (47.5 ml) and

5t ol oH P MIEE RO 302t SRE R Fedede A 427

(q=.1502fm 28);5.d (s, TiEB. vi al s vvere aI I ovved to cool to

t th and
¢ nad O AE DA Kaoh M KRG 8 18 P AScl S-4025. 1651, 205,

chI oroform The chl orof orm was renoved to give a

concentrated formam de solution (22.2 g) which was

5-teatiBred- A6 insidgdotes heabpivbaadd pirhesiels cm di aneter, 12 cm
hei ght) packed in 1% McOH 1% Et3N i n chl or oform
Elution of thejcolum wighg.5 L of thigs o xture a o~

fol)owed by 1 O 2% /c;EtSNi;é;ﬂoroformdS@{j
%W et % ESire bt e
est (3 3 0, 26% [02 HPLC (214nm t R = 8. 77
7. 2[0;_%(})22;% ﬁl%l(_)legl\ést { oroﬁ%m&&qg-s%eqpen 01(7- a d,g@yl ester (25.0
g, Ozﬂ) mol? iBtbrihmidd {)7.5 h 288 atkSC. NMR wlad Sk ithen @E@lﬁéd Bto 15x
8 rzfl @’g@g @Egﬂ}swgezsge}_lgng&tgi 13614:3 at 2@99%&? ﬁ/?écﬁ%mal,s]%?e% allowed to
codl 9223 kﬁbé@t&é?ﬂren%va&% (ﬁd 28 \;Jai Mikd 40a thE ixture was exhaustively
extracted with chloroform. The chloroform was removed to give a concenirated formamide
solution (22.2 g) which was added to a flash silica column (6 cm diameter, 12 cm height)
packed in 1% MeOH/1% Ei;N in chloroform. Elution of the column with 2.5 L of this
mixture followed by 1 L of 2% MeOH/1% EisN in chloroform gave, in the early fractions, a
product suspected of being 5-feri-butyl-oxazole-4-carboxylic acid ethyl ester (6.3 g, 26%).
[0286] HPLC (214nm) #5 = 8.77 min.
[0287] 'H NMR (400 MHz, CDClL) 8 1.41 (t, J= 7.2 Hz, 3H); 1.43 (g, 9H); 4.40
(q, J= 7.2 Hz, 2H); 7.81 (s, 1H).
10288] 3¢ NMR (100 MHz, CDClL) & 14.1, 28.8, 32.5, 61.3, 136.9, 149.9, 156.4,
158.3. _
[0289] ESMS m/z 198.3 [M-+HT", 239.3 [M+CH,CN] "~
[0200]  L.C/MS 2z =7.97 (198.1 [M+H]") min.
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Recovered fromlater fractions was

5-ter[-butyl-3H i m dazol e-4-carboxylic acid ethyl
wesiosen7768. 20 g, 26% . (Durant et al., PCT/US2005/003636

" Am noal kyl i m dazol es and Process for their

Production." PatentNo. GB1341375 (G eat Britain,

1973)). [02921 HPLC (214nm tR = 5.41 (93.7% mn.

[0293] "H NMR (400 MHz, CDC13) S 1.38 (t, J= 7.0 Hz,

bt Fobmh Pt Cobety A o

-acleﬂh}& est82(620 £36%). (Dutak et aBg‘mqaﬂ@h@;daqueémﬁ Prp@2o6} their
+. [0296
ProgigHEhorRaT AR G ot HO BRI 1L of 59 Mebh 1%
Et mggp\k/)e IELC%(&WSQ Slusm?ﬂ%rhn&t Ibei ng
o B SR T Ea i ok 7 S a6

(%jﬁgggiz 7hh; MR 4@@ MHz, CD3OD) S 1.36 (s, 9H) 7 69
I'Hy 299’] H NVR (400 MHz, CDC13) S 1
9H)‘“”“‘7 74 %@Nwmmpo MHp $56]1s) 1I5H 3KMRS8- 3,430, RIS, 12@@3 3 $49.2,
16216 28 (s, 9H); 7.68 (s, IH. [0301] ESMB nfz 169.2
[[M+H] +, 210.4 [ MtCH4ACN] +. (5=tertButyl -3H i m dazol -
y| )jezesy harESMS)u@-lQ?B\[\MA-H] RSOH+CHANRD [ 0302] A

| ut t-bu 3= [
2Ol e b e S SRR AR B e o
compREn@ERded b@mgsazérﬁb@zzswﬁmmbmmﬁbwﬁducwm 50 g, 2%).
al um ni um i de (95% sus ion, 0.89 g, 22.2
nmdf3971 n 'IIl{EgQ %Sﬁlﬁl)zﬂaﬁ’cpgt(ﬁg ) Wihre was stirred at
r 0emst €MD EEAFHRS 46(91(/1}}'%, bngdﬁé)t@f 3&\@891®d¢%9*(sunﬁj | the

evol ution of gas ceased he mxture was stirred for
10 W*h, t WerNMR(4p¢ Mty @BCls}ﬁ bag ks, SHE 7T, éH)f unnel

o ec! PELALE Wt SO B E R BT

evapsrat e%SM@Wz’E&S’lﬂN&Hﬁ&WﬂQME@N}?d overnight to
afford, as a white solid (5-tort-butyl- -64

{ 5étert-Buiﬁzl—3H -imidazai-4-yl)-methanol

: OH
0 O~
' e ZNH
7 "NH —f

N=/ N=

[0302] A solution of 5-tert-buiyl-3-imidazole-4-carboxylic acid ethyl ester (3.30
g, 16.8 mmol) in THF (60 mi) was added dropwise to a suspension of lithium aluminium
hydride (95% suspension, 0.89 g, 22.2 mmol} in THF (40 ml) and the mixture was stirred at
room temperature for 3 h. Water was added umtil the evolution of gas ceased, the mixture
was stirred for 10 min, then was filtered through a sintered funnel. The precipitate was
washed with THF, then with methanol, the filtrate and washings were combined and

evaporated. The residue was freeze-dried overnight to afford, as a white solid (5-~teri-butyl-
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3H i m dazol - 4-yl)-nethanol (2.71 g, 105/6). (Durant

et al., "Am noal kylim dazoles and Process for their
woeeduewion. " Patent No. GB 1341375 (G eat Brctraismosiocssss

1973)). 10303] HPLC (240nm) tR = 330 (67.4% min.

103041 111 NWR (400 MHz, CD3OD) 8 1.36 (s, 9H); 4.62

(s, 21-1); 7.43 (s, 1H). .103051 '3C NWR (100 MHz,

CDBCD) 8 31.1, 33.0, 57.9, 131.4, 133.9, 140.8.

s A P L0 T e b Phoe PR ot

Procésstiﬁfﬁlﬁthﬁbﬁu@ddnJ”%ﬁﬁ@% mgcﬁnbm}ﬁe&mﬁm ©BY. Mh02
NH 4NH 4 a e dioxide (30 g, 0.35
mol%P0as 5@'&@&2 Qﬁmﬁﬁh‘e% é?%ﬂ {e&8 sol ution of
(Swtert - b%ﬁm@ do'ihﬁ%%:‘ﬂ D%PE'I)%'(?@ 042 (Q42}ﬁ77@3(s 1H).
0.03 nol) 1 n acetone 0 e resul t
ni A%r e WHS NMR ({1 0GIMEEz, ‘Ebsﬁﬁ))tﬁe?riplerﬂaﬂuiw,ﬂéi 4,413ﬂ9 A8

el BE WS v AT el RO O ate ana

vvagnlom]gs Wafsenat@RiWhneed alikbuefuaiharmtifidatiothe resi due
was triturated wt her to afford, as a col orl ess
5""@@%31{5’”1“@??13’6’ “l‘g‘eﬁ’i‘f °mi dazol e- 4- car bal dehyde (2. 50

g, 51%9. (I—Iayasgi1 Personal  Communi cati gn (2000)).

[0309] HPLC (240nm) tR Mﬁ 71 (89 3% nig;: 103101 1H
NVR (400 Mg, oci3) s 1Mig (s, ?Xg(f? (s, 1H;
10. 06 (s, “1IR¢ NH0311] L’Cij‘s’tR_ 738193, 2 [ MrHY)

mn. [03121 oration of the filtrat&romthe
trituration gave additional 5-tert-butyl-

206@8& %ﬁ@ﬁ%@%@f g%sg%S %ﬁol? ’Wﬁ§8£@:1ed 't@% M@erogeneous

solutiodof (Sytertduf-3Htiedaz bt yl)-misfianaid6 D k- W03 Doyl ipaedigriedl) ml)
and thep re?rﬁ aZI w6 ’wsas (sjtlntge Gt ro%motemper%u'\f!:'_}f‘o'r\lz\h The mixture was filtered

through a pad of Celite and the pad was washed with acetone. The filtrate and washings were
combined and evaporated. The residue was triturated with ether to afford, as a colotless
solid, S5-tert-butyl-3H-imidazole-4-carbaldehyde (2.50 g, 51%).  (Hayashi, Personal

Communication (2000)).
[0369] HPLC (240nm) &= 3.71 (89.3%) min.
10210} 1 NIMR (400 MHz, CDCl3) § 1.48 (s, 9H); 7.67 (s, 1H); 10.06 (s, 1H).

[0311]  LC/MS fp=3.38 (153.2 [M+H]") min.
j0312] Evaporation of the filtrate from the trituration gave additional 5-tert-butyl-
3H-imidazole-4-carbaldehyde (1.88 g, 38%).
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NH + -uN\ NH N OOOO [0313] To a solution of
5-tort-butyl-3H i m dazol e-4-car bal dehyde (2.50 g,
164.4 nmmol) in DM (50 m) was added

wo 2dbs@vreget yl - pi perazi ne-2,5-dione (6.50 g, 32T@SEOBOY636
and the solution was evacuated; then flushed with
argon. The evacuation-flushing process was repeated
a further two tines, then cesium carbonate (5.35 g,
16.4 mmol ) was added The evacuation-fl ushing

AR S O BT G P Sl R S BBt ur e
for 5 h. The reactﬁ ture was partlabl

evapor@;ed (heat an gh vacuum unt|I smal |
esul tant sol ut wasNadded

. vol ‘remai ned an
dr pse to+rwa Orﬂ)—lh—e—yel mpr
olNfect ed, t en reeze- drledtoafodlactyl
3- (5N‘1/ert butyl a H@ mi dazaql - 4' - Z-yl nBt h{l ene) era
zine-2,5-dione (2.24 g, 47% . (Hayashi, Personal

Co e 2’5@}33 czr:}]trﬂr?oy %%t%_}%?&%&ﬁe{’{' %%%ﬁﬂhﬁl&&@%%hd&%ds (2550%1 164.4

mm(ﬂ% in DME (50 nﬂBW(l%add@H) A-dipcatst l(i@rmi%ﬁ-dloue (s 32 ﬁ pq}mol) and

1 : .
o o AR5 040t M. St o o
repedfedS, futh&. o &3 11R2p cd@in 4arb@Bs 3,351 164, mel). Was added. The
evaélg (:Blgﬂtl £3. 9‘9_%69%7.1'61)%%{2% gtgﬁgr;ﬁhgg il%gg,él?e(%gge Jeé\i/llﬂgglt-'inixture was
stirred hﬁfobmﬁ&hﬁérat&f&fbfﬁ Ha76¢ redotion ZniytureidyyHasially evaporated (heat and
hlg]N%qP errﬂil{u%a Zs[u@/gl u%gf]egrelgaaggz} %diwg'eﬂ’%gl}]tagt go\ut%on ler_zlts lglggn d d?o’}'awise
to vaat&‘{ﬁj%l’ﬁ The yelto@af predipitad wds Hollé&ﬁ@&@ﬂl fréezcﬁnb’d fmﬁ’fﬂb}ﬂ Bhcetyl-
%{{n perazi ne- -di gne ¥(!2 43, .
3- (%’ “Biptyl- w&gmléaﬁ%d Hofpeh %ﬁ%zﬂ‘@eré-ﬂ“‘?%’f’rﬁ‘me 412 & m1%| ) 47%).

i PBSos® LhnkARicWa @aRuat ed, then flushed with
|tro en. The evacuation- -66 WD 2005/ 077940

Pﬁﬂwkooméﬂém}ﬂaﬁérﬁﬂwﬁ%b@e}ss vvas repeated a
f urgs t t
8 3 PR D SEPLTIS Boi  4 opacr

acuat UShIn
71@(59!1@)395%@511—1@,;9%(&,&}5 TustthaE)t hr ee t| nes, then t he

S RS SR USRI R e oo

123t11@3wa@§lzom1wa36@tlmmdﬂts@ cool to roomtenperature
and the m xture was
[0317] LC/MSix= 516(2912{M+H] 581.6 [2M+HT" min.

3-Z-Benzylidene-6-(5 "-tert-butyl-1H-imidazol-4 "-Z-ylmethylene)-piperazine- -2, 5-dione

O

=0
HLNH N=n ‘/\ NH  N=\
\“,NMH w((%);\LNH
o O _ .

[0318] To a solution of I-acetyl-3-(5°’-tert-butyl-1H-imidazol-4’-Z-ylmethylene)-
piperazine-2,5-dione (2.43 g, 8.37 mrunol) in DMF (55 mi) was added benzaldehyde (4.26 ml,

41.9 mmol) and the solution was evacuated, then flushed with mitrogen. The evacuation-

-66-



to ice-cold water (400 m ). The precipitate was
col |l ected, washed with water, then freeze- dried to
afford a yellow solid (2.57 g, HPLC (214nm) tR = 6.83
w 8RsAaPeomin. ). This material was di ssol vedpCWUs2005/003636
chloroform (100 m) and evaporated to azeotrope
remai ning water, resulting in a brown oil. This was
. dissolved in chloroform (20 m) and cooled in ice.
After 90 mn the vyellow precipitate was coll ected
ﬂnsﬁﬁgj prabdss Sht Rfeddd AftRd: Gwetidies, then cesium carbonate (4.09 g, 12.6 mmol)
i dene-6-(5"-tert- butyl-lH-
wasi f#ﬁ@%z Ghe mz@n@%% BIPE9SS (Fap apneptier &- prther dhisn dinfes; o the

L 0
resu?;zmg 1 HPL %%gn n?&?ﬁé&ﬂ%kram@%%{%tca@tgh% %&9@ )A&’ter & tofal
Hmq ot b e 320ford MANUREd B0sonkHe ragirg g mzxtg:rq)was added

%S e Wy i gggemp@tggva% (e ey ghn o

drie8 1bdffopd 8 yeildd) sohd ZZ 8Dg, HIMC (Am) f %5288] (SE.GZ%D/Bun R 'Ehis material

was gipRotyod . SRRt 00 D ol PV ooy S oy Ry e, rpling
in a [ ofl. '13ﬂs8wés didvbekit Nk toro b8 B328 mi a0 6184 inDide. O £ir96 min the

yeligy lzroe{gg,%% e arlited A B S8 bRl 57 benzylidene-6-(5™-tert-butyl- 1H-

idaol=47E1-inlektyehe)l dibdribintéay Dlirods - d-591 Nt btk e ne XHRjapE] Sdrsonal
lmlne02 %I one (8%% g, 29% HP?C E%Mnn)?) %&I%@j/— ! Zmom

CODGDF’G}H@%’“@OHO)}Gener al Experimental [0324] Sodium
‘ié’sﬁbf”at}ﬁ)}; tzp-—% 33%0.59), létsocms 2)RR25] Organic

solvents were r| e over sodi um sul fate unl ess

ot &P se 'BNMBA400 Mk GDCBAD 1@61(@idH)ohel (VE, -C-C=CH); 7.03
ngi tions .| 1 BNYR. ) S :
o L L3RR S, 100, M AL MR s o 2
(bs,IREDOI ne. Sarrpl es were run in deuterated chloroform

cndhul) "Hea s ctn (TR dE RS B Foa s o724

pM-@ﬂﬂlemﬁ&)MQ 2005/ 077940 PCTI US2005/ 003636 ppm) or

CH3OH at 30 Coupl
oriant o e Bsr S R L ICEENT ama ot o9

* HPLig3,8p ndigh b stidnQ? &hlchRYHheofuton el ol di@isnal 3-Z-benzylidene-6-
(57-tert-butyl-1 H-imidazol-4”-Z-yimethylene)-piperazine-2,5-dione (0.82 g, 29%). HPLC
(214nm) ¢ = 6.82 (70.6%) min.

General Experimental

[0324] Sodium bicarbonate refers to a 5% solution.

[0325] Organic solvents were dried over sodium sulfate unless otherwise stated.

Anabptical Conditions
NMR Conditions

10326} 'H NMR (400 MHz) analysis was performed on a Varian Inova Unity 400
MHz NMR machine. Samples were run in deuterated chloroform containing 0.1% TMS

(unless otherwise specified). Chemical shifts (ppm) are referenced relative to TMS (0.00

-67-



[0328] RP-HPLC was done on a Rainin Mcrosorb-WwW C18

(5 m 100') 50 x 4.6 mmcolum. [03291 Buffer A

0. 1% aqueous TFA [03301 Buffer B: 0.1% TFA in 90%

wa@onseoussoMeCN [ 03311 Gradient: 0- 100% Buf f ecT/BsEN®003636

11 mn [0332] Flowrate: 1.5 niL/mn LCVM5 Conditions
[0333] LCMS were run on a Perkin-El mer Sciex API-100
instrument. [0334] LC conditions: [0335] Reverse

Phase HPLC anal ysis [0336] Colum: Mnitor 5 m C18

YoChi WEEh R ard QRst8sk
ppn@g%?/j gﬁ?ﬁ“&:t 3 ?/goggdﬁiyrslg&%gﬁe?usﬁﬁb% [03%%] edin

hert@g(@ai ent :  0- 100% B over 11.0 nin [ 0340] Fl ow rate:
. ?ﬁlﬂj 3 Wavel engt h: 214 nm [0342] MS
An%lg%cl [ ofclf;:COI[‘igéﬁ ] lTon Source: lonspray [0344]
Det[&ﬂ?’] i on:Syktem Scwuditipnsg [0345] Flow rate to the nass

PG A0 i SR B W s

453;@@51@3@ El rrer/SC| ex-APl 111 LC M5/ M5 using an
el ectrospray_inlet, [0347] Solvent: 0.1% AcOH in 60%
aqUBBes  vaeer foubp agregw Tite: 25 .L/nin -68 WO

20%&@ 7948.RER/ 1@@%%5]1@@@%%@%{)&@&4@“ I onspray: 5000
[0350] Orifice plate: V [0351] Acquisition tinme:
2 q4033tln Gradient: (- 100% Buﬂ?er B over 11 min
_ [0332] Flow rate: 1.5 mb/min
LCMS Condifions
[6333} L.CMS were run on a Perkin-Elmer Sciex API-100 instrument.
f0334]  LC conditions:
[0335]  Reverse Phase HPLC analysis
[6336] Column: Monitor 5 pm C18 50x4.6 mm
[0337] Solvent A: 0.1% TFA in water
{03381 Solvent B: 0.085% TFA in 90% agueous MeCN
i0339] Gradient: 0-100% B over 11.0 min
{03401  Flow rate: 1.5 mL/min
[0341])  Wavelength: 214 nm
[0342]) MS conditions:
[0343] Ton Source: Tonspray
[0344]  Detection: Ion counting
[0345] Flow rate to the mass spectrometer: 300 ul/min after split from
column (1.5 mL/min).
ESMS Conditions
0346} ESMS was done on a Perkin Elmer/Sciex-API Il LC/MS/MS using an
electrospray inlet.
[0347] Solvent: 0.1% AcOH m 60% agueous MeCN
[0348]  Flow rate: 25 pL/min

-H8-



[0352] Scan range: 100-1000 anmulz [0353] Scan step

size: 0.2 anu/z Preparative RP-HPLC Purification

Condi tions [0354] Reverse phase HPLC purification was
wo adosedsout using Nebula with the Waters Xpermads/o03636

colum (19x50 mm 5 pm C 8) using the follow ng

condi tions: [0355] Solvent A: 0.1% aqueous TFA [0356]

Solvent B: 0.1% TFA in 90% aqueous McGN [ 0357]

G adient: 5-95%B over 4 min [0358] Flow rate: 20

mL/ m [ 0359 ngth: 214 nm [ 0360]
é’?‘éﬁi at}O %\égxggref ol lows: br s: broad singlet;
Bu 3501 N- bﬁﬁyéﬁ,lhﬂe{ bsym d: doublet; DBU

- di azab| cycl o[ 5. 4. O% undec- 7- ene; ESMS:
eI W86tos pAegiividastingecid Bifet ry; HA : hydrochloric

ac HPL G;..nl) RE. i@yorggﬁ l'i qui d chromat ography;
Ck%sz]l [ qulcaél A&Er omat ogr ap mass spectronetry; LD
I i t(BEEﬂm dBemoproipp! 8diadez M. nol ecul ar ion; m

eI, Y, 23 et o

r e 6354l C e Regursecphard BPL.C purificatigh etas cartied pyfl wsing NefRula with the
retention tinme, TEA: trifl

Watpr RN SPEFAHIE By 8o TS ERE bR <

Of [d%%?i/df RBRERY: 8hksiduBous@FAl - ~0 0 | i 0 Ac% NyNH Ac\
AC H Na/NH T i Na%d O Cs20C8_| DVF 0

cSmnDNSob’eq@ 0 150 TSI s rarAdeBET/ US2005/ 003636
'-%rsé,ﬁ)cl dds@*ﬁlwém%ﬂm hyl - 2- propenyl ) - 1H 4-1i
y

m ol yl } et ene} , b- pi perazi nedione (2) O
Ac [03‘58]_ NEfow rate: 20 mL/min

[0359]  Wavelength: 214 nm

[0360]  Abbreviations are as follows: br s: broad singlet; Buli : n-buty] Lithium; d:
doublet; DBU: 1 ,8-diazabicyclo[5.4.0Jundec-7-ene; ESMS: electrospray mass specirometry;
HCL: hydrochloric acid; HPLC: high performance liquid chromatography; LCMS: llqmd

chromatography mass spestromeiry; LD: lithium diisopropylamide; M- molecnlar ion; m:
multiplet; MeCN: acetonitrile; M: mass spectrometry; MW molecular weight; NMR: nuclear
magnetic resonance; q: quartet; s: singlet; : triplet; fz: retention time; TFA: frifluoroacetic
acid; THF: tetrahydrofuran

Detailed Procedure for the Synthesis of Dehydrophenylahistin

- s
o b w o .
Aoy e At \

N NN —— HN N

H},NW: kn,NH N/ NH N
0 Cs2CO3 [OMF 0 " Cs2C0O3 TOMF 0
1 ' 2
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NH W~/ O [0361] To a solution of
5-(1, 1-di et hyl - 2- propenyl ) i m dazol e- 4- car boxal dehyde
(100 ng, 0.609 mmol) in DMF (2 nL) was added conpound
woé 260281080, 1.22 mmol) and the sol uti on waspcT/us2005/003636
repeatedly evacuated in a short tinme to renove oxygen
and flushed with Ar, followed by the addition of
Cs2CO3 (198 ny. 0.609 nunol) and the
evacuation-flushing process was repeated again. The
renmoval of oxygen is preferred because such renopyva
-Acesywoﬁz}-ma,{&vwaa@epwﬂ)M%w@mlaﬂyﬂy&%ﬂr%%n
ﬁﬁ ¢Pn 6 of the diketopiperazine ring. The
resu ant m xture was stirred for 5 h at room
~tenperature. After the sol vent
evaporation, the resjdu [
of Et QAo and 10% Na e \organlc phase was
~washed with 10% Na2CO3 a naptifisat urated NaCl for
three tinmes, dried ove thCCB and concentrated in
vacuo. The residual oil OQvas purified by col um
chr omat ography on silica using CHC13- MeCH (100:0 to
50:1) as an eluant to give 60 ng (33% of a pale
yel3sa] solTock Qolutmhqﬁjf-olphémcﬂghﬂs:rdpmyl)[n@@me—%arhoxaldehyde

1o et remen BRI byl Bt i, Palphoffifc me

solioh Wak QEpedRdly coRRiatkc@ @ ¥ shotaima tte denave a:xygmrand fiushed with Ar,

b o ARSI GG ) S5 Bl

probdd€waY apHatd Qg&ﬂ | Wteﬁ&vﬂr&'(iﬁ_ff@env&ﬁ%rdf@ﬁaahﬁdsﬁgﬂh Removal is
The resultant. m xture was heated for 2. h at

beligmideto degipnse axidation ofipha-gaben Rt HheR0si§or f § “ﬁé?ﬁﬁpafme ring.
Th{)xgﬁ:g&pq%&ﬁ% FASBRd fR 5 Wa@f&ﬁi tkRPerfire EAIRS OB bolXnt wmemoved

ene. noi ety. ter the solvent was renov

by metamoﬁaamsme wah émﬂémddmt’fwm&wm of EPAeend W/ @5&935 and the
orgf 5 Wiy ! Pl g 1OV el R A SR B G, s
ovel: Na4@ 0y Gand Geoncdit@ted sinn yac@h C1 Zhaviseidugh gil 1yas paifigdahy column
observe a sppt w.th r e
chrgpatggraphy’ cal.lﬁénngﬁq %&?ﬁ E(ﬁﬂ)' %:6r %ddg"\és rflgéglﬁ:a{ﬁ? \;\igg@@ €0 mg
(330 bLa p:ila?ell?)ﬁr%nﬁdlmm 70 WD 2005/ 077940

PCT/E%Z?&SLOOSGSG HPLC anal ysis. The resulting
di ssol ved in 90% MeCOH aq and applied to
r evigseR- Phes g sbiuBbio€ 0l (a(rnng, NG9 Rankl) iODBIAKY.8 M)xwas added

250 mm) and el uted usi inear gradie from?7
benzmlde?m% 8 @l P A, %Qﬂgﬁndlfbe pRTpHoRwag WW{ Iy S\‘f"é“%?d 1§ 3 short

timfTlb Bheflve g%én%d HISRI Sfh Ik 26000 Wofe ge&lh&p bf:dsz@m; (53 mg,
C oncentr at ng ,

by evaporation to give a 19.
0.149 mmol, 1.5 eq) and the evacuation-flushing process was repeated again, The resultant

s renoved by
lved in the m xture

migture was heated for 2.5 h at 80°C. (The temperature must be increased slowly. Rapid
heating increases the production of E-isomer at the benzylidene moiety.) After the solvent
was removed by evaporation, the residue was dissolved in EtOAc, washed with water for two
Himes and saturated NaCl for three times, dried over Na;SQ4 and concentrated in vacuo. On
TLC using CHCL-MeOH (10:1), you can observe a spot with bright green-yellow
Iuminescence at 365 nm UV. The purity of this crude product was more than 75% from

270-



al though the yields are not optim zed for each step,.

of yell ow col ored dehydrophenyl ahistin. EXAMPLE 4

Bi ol ogi cal Characteristics of Deh YdroRhonyl ahistin

wanehsehydr ophenvl ahi stin Anal ogs A. Bi ol ogircalus2005/003636

Eval uati on [0363] The bi ol ogi cal characteristics of

synt hesi zed t Bu- dehydr ophenyl ahi stin and

dehydr ophenyl ahi stin were eval uated in both HT29

human col on cells, and PC-3 prostatic adenocarci noma

I 0364 t

et gou] O3 b Bl BB R o JTRRCR TSR i 1
reveneeihase I&myﬂrsn OAVGEECK roNE-BM, 20 gl 250 ami)aad &hutkd 12mg linear

HEPES th 10% EB . 1X
B AT 3t il o3 ey A o P Sr g and the
desmdﬁa]aaeglmh collRff el icusdeytitated 6y 3vap61AﬁéithCgikze al#3bing @0%),

hunman prostate adeno rC| noneg, rrai |ne
a“h%‘kﬁ%hf‘effl@gwaﬂ%?ﬁ’ for cealistrar gﬂ%ﬁp‘a Odlf ifé&/%%“

FBS;, 2mM @ ut am ne; 1%s#H3EQESrEand Pen/ Strep at

1001U/ m and 100g/ m , respect | veI y) . Cell lines were
2l RIC\GE1A R _'P" < A YOYO ﬂ_ '_A 143 h'_J 3 VELENE ﬁnA.nal 44
A ing@@%gﬁﬁ 1Qa°t§:§] For t unor cyt ot oxi C|ty assays HT-29
_or celTs were seeded at 5 000 cells/well in 90 _
| xIi6363hpl Ehe tigldgicel i dheactritiys mfneg’n@mdbﬂ?acd@hwmnhewlahlsm_
C ur e ;€
e bR Bk, P b Gl B T a s 3 o

pmmﬁceﬂeﬂwgcmmhaeeelsgrom h. 20 nmM st ock sol ut i ons of

oA P O SR SR Yt v

maifQReE Th NME@S sSarmpMte tiddtini MBCOfs Aemedina \eﬂﬂ‘ﬂifaglﬂdﬁnne and

25l BRR Bermeniod in 0 P8, B s Sl T S, S

gluthPintOaM PdBSrdy %Ol0dR®RMI @ha t1b@¢é/1@,< r&%&dtf%ly}j' it 4 pmcc CRL-

were added to the test wells in triplicate and t
143p), atheman progietsedenoarpinemmi. g E%ﬂﬂlﬁm?do‘ﬂ FABK wepgplste rqfﬁeam F12K

t 2538 |
meélﬁrﬁ a%uggl‘éﬁ%%g gfnﬂ s g%% ; g@lx@? (%%%Fus eo s %I%Pﬂg ) ?)%ds Eer:néf Strep at
1001[0)/141 Iand)ﬁoantgﬂnln@,épﬁ:me@éaﬂﬂﬁ ilines \(J@"bbdtmmiditﬁ? 6th 5% COz in a 95%

b Sélgin% Al,glrlch Chemical Co.) in Met, Ca2+ free PBS was
U ANEYIORON - wel | - 71 WO 2005/ 077940

PCT03432 00 Fo0 @363 @ytossxitidylesapd HI9 opPI(B3 cellsuwdre deetial at 5,000
the incubator for 3-4 hours. The?&'laat es V@&e %ved i
ocligliygll ip 984} GPrpete mestie die Aderias SR blarkenelnd; Agrrstom fssue
el es%xét@*ai.@ﬁe e WAL nbAS Sek@phifid bl Setlks B es@abﬁbiﬁé:ﬁrbnter log

[ 'uori meter (Packard Instrunments), Resazurin

phagd grivwtie 20 eV stoglaeplufipas| of Q;hydrophenylmsﬁn and tBu- dehyd};ophenylahlsnn
were prepared in 100% DMSQ and stored at -20 °C. 10X concentrated serial dilutions of the

two compounds were prepared in appropriate culture medium for final concentrations ranging
from 2.0 2 10° M 10 2.0 x 10'10 M. Ten ul volumes of the 10X serial dilutions were added to
the test wells in triplicate and the plates returned to the incubator for 48 hours. The final
concentration of DMSQ was 0.25% in all sampies.

[6366) Following 48 hours of drug exposure 10 pl of 0.2 mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg?", Ca®* free PBS was added to each well

Tl



determ ne the background, which was subtracted from
the data for all experinental wells. The data were
anal yzed using Prismsoftware (G aphPad Software).
wahesgaioge were nornmalized to the average of pchasembbess

treated with media only (100% cell growth) and EC50

val ues were determ ned using a standard si gnoi dal

dose response curve fitting algorithm [0367] As
indicated in Table 1 bel ow, tBu-dehydrophenyl ahistin
denonstrates about a 4- t| nes reater cyt ot oxi Cc

and e tolasest yerp Aetarmad by the drrubgtenion & Lty were gemoved and
resazgﬁglfﬁmgesce@e; Qﬁsorﬁéa@urgé 53@%1?’@}&%&%& BYh B chlidsidndMrs in
ivative HHz / NH Nom

a F@e:nyﬂwpm@m@aﬁmd iﬁﬁh’tﬂBG}ﬁﬂe h%wﬂﬁe Ay¢ FAthewt seliEcnrg used to
. | o
ot U g5l s A IR 4582 B2 oo ot

The HiEt2 HerdP@aByzed nubing- BBSn ceftvare @iradPed cYofivaredndThe data were

s S o R PRGBS L 65

valueEite depinennd ﬁtﬂg&tstalﬂdaidil ﬁigmaﬂakﬂose rest@msaﬁmt\raf&@lg}dgomhm

de dr ophenyl ahi s
[&éﬁl g éé|y1F1 cat §Vﬁﬁ f‘}n]gﬁﬁ glenylﬁgsuﬁcfegmnstrates
abmﬁ raqsﬁrﬁés;_%ea@& @ﬁ@ﬁﬁfe%ﬁ\ﬂﬁ'&u é‘dﬂlﬂaﬁson[ tﬁw&hycﬂﬁp}&xﬂblﬁsﬂﬁe d
above

human coI or ect al nocar ¢i,nona was
mai nt af Akl 1 @YWEC@FyE EHis ﬁ%%ﬁ\‘ﬁ?i“@ﬂ%@ﬁva Wes

medi um wi th L-gl utam ne and 25mM HEPES suppl enent ed

gl uta Pen/ Htiep at 1001ULR ,
resped /) . ;3 NHa human pros P n Q.
2005/ 0 : | 2’005/ 003636 aderoc noma, was
mai nt ai ned i P F12K conpl ete nedi um (F12K’ medi um

suppl enenbigalophdyitiistd 0% FBS; 2mM G udwedyhydephevBbidHEPES,;
-and Pen/Strep at 1001U/m and 100qg/m .

respectively). Cell lines Csf ffured at 37 C, 5%
Cx2 in a 95% hum-dif i > r
cytotoxgelity assaygPHH 29 or PC-3 cel Bu-wtddseeded

at 57960——cettstwett— M 90 T conpl et € nEdra 1nto a
Cor ni n4IT®D4 bl ack4Bal | ed, cl ear-bott omiBi ssue
PC-3 5.4 1.0

[0368] See also Figure 41 for additional data at HT-29, PC-3, and P-388 cells.
B. Struciure and Activity Study of Dehvdrophenylahistin Derivatives

[0369]  The cytotoxic effects of phenylahistin, dehydrophenylahistin and various
derivatives of dehydrophenylahistin were examined in P388 murine leukemia cells, HT-29
human colon cells, and PC-3 prostatic adenocarcinoma cells.

[0370] As explained above, HT-29 a buman colorectal adenocarcinoma was
maintained in McCoy's complete medium (MoCoy's SA medium with L-giutamine and
25mM HEPES supplemented with 10% FBS, ImM Na pyruvate, 1X NEAA, 2mM L-
glutamine, and Pen/Strep at 1001U/ml and 100ng/ml, respectively). PC-3, a human prostate
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culture plates and the plates were incubated
overnight to allow cells to establish and enter |og
phase growth. 20 mM stock sol utions of
wdekhxgdiophenyl ahi stin and t Bu- dehydr ophenyl alricstostos/oo3sss
were prepared in 100% DMSO and stored at -20 C. | OX
concentrated serial dilutions of the two conpounds
were prepared in appropriate culture nediumfor final
.concentrations ranging from2.0 x 10-5 Mto 2.0 x'

10'1Q M Ten | 1 OX t
adengRap GTRgR VS PR Tl AL Frepp gy 25, i g fffmented
Wlthpl(ﬁ’t st Sk BfdarhRe;l DR Hﬁm@%@@eﬁsﬁeﬁ& foour/ml add @00pg/ml,

fina concentration of DVSO was 0.25% al |

resp@&mﬂt’)e Cell[liogreire Polurelat 8 "G5 60r & H5% ﬁ@}ﬁldéiﬁﬂ &bator.
0. ©eacd al
&l 0 For B HEBATHY hlkys(2PRANPE. {ifrore soeded a 5,000

, Ca2+ free PBS
censv\aal adeegl ¢ompiae medial joto aﬁ:drmmmataﬂw -wadled qlear-betnay tissue
to the |ncub tor fo

h
cultyre glgtes an%ﬁa p Frﬁ; ﬁe}i 82%1@1%%1: tﬁ g}zov\?\éeglts r%i%s\é%ﬁ& cfmd enter log
T NP .
i usi uor i stru
wereszed PRV B EEH At 0be 1S AR BB fipons of the
two %&ﬁp&ﬁ?@&@ Aelare ShropRste %ﬁlmré melieal i fanl ¢dneenttaticns ranging

exper i rrent al wells. The data. vvere anal §i3§
fromuB.0 |xglOI5rM$an 8 ofl0iiaMe Tecubpmaes Sdte \Rg seytal dilfiong gicgp added to

pere ., nor e b iddiBatsiehol 38 hb@AL Gde final
the Wﬁwelﬁel&tgpma yaq](dltg%)ya ?[g%t%) and ECoo val ues
con¥eRfrSticir OMS M eds 025%dn all smmﬂﬂ&ar d signoi dal dose

rl?:i q’\gifuggr‘\ﬁmtﬁl%&n %ﬁa%f? ?&y‘%r op‘ﬁ%anyl a%n%?ml resazuTin

(ob@dd ﬁgﬁ@%ﬁm&h}ﬁﬁmm&&m Qv. ptﬁrm MGl eBectRS wasmadded tz eabh well
I n Tabl e bel ow. -73 WD 2005/ 07

and g2 0057 OB SABFE* Tt PR THF BRI THBEY R 2

%Bnﬁﬁ&éf%@&%w L ahisdd ﬂ%m%@g() af eimtdh @ﬁ&lﬂmfdxﬂhhshbm ﬁlters in
erivatives EC50 (RWIGC5

CC]\/PClJNDS ST W]-thléfg!(%JRE'l i to
a Feges fRogsster (Pyckpielnyirapanis nR % Wa%é’:’%
det%;%?irfztlt\llgl% ﬁg&”ﬁﬁ&? e dvas %J&e@ﬂeﬁ% o481 depérimental wells.
The data were analyzed using Prism sofiware (GraphPad Software). The data were
normalized to the average of the cells treated with media 6nly (100% cell growth) and ECsp

values were determined using a standard sigmoidal dose response curve fitting algorithm.
[0373] BECso and ICso values of phenylahistin, dehydrophenylahistin and
dehydrophenylahistin derivatives are summarized in Table 2 below.
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O (n_5)
NH O (n=5)
9333 NH |,

(n=4)
NH NH (n=4)
2005/ 077940

to the phenyl

cyt ot oxi.c, .act Lyi,ties. .1.n ar i i
oF ¥ o BEbISdr SR oren HRNRRLA, B

KPU-2 O tBu-APLH N NH 13 1 31.8+45.0 NH |

/

KPU-6 O t Bu- APLH p-Ove /=N NH >2000 n.t.

NH Ove 5457 (n- 3)

O Col chicine ---
PCT( US2005/ 003636

208+68

KPU-8 0 Owve
wa BuséPbdd- 0- OV /=N NH / 89 315 + 137 NH ,
O KPU-9 O tBu-APLH M OMe /=N NH OVe 31 20.8+68
74 VO

[0374] Modifications
ring have a significant effect of the

hegactivity

(n=4)

vity of

the met hoxy gr sidnfdbhyidrehestahistio dérviatves( KPU- 9)

+ h

ho-ot bar
0ot

PCNES1003/003636

exhibited the-hi-ghest

aArt Lazr v oW
ACCT Vvl l‘y T

.derivativeg with an |1 C50 of 20.813.|3 DECsi mMB388 | ¥Csp (nM)
COMBPOUNDSRe |[KPU- 9 d8FTRUEMURE al so exXhihi t.ed
cyt ot oxicitlyi-nH-29 cel s (EC50 :1@%&6 PC3 | P388
(OfbrgdfesReny| ahi stin, t Bu- dehydr opHenyl ahilstin -
( KPU- 2)_ and the KRB ONIgre ry U atyd alil %bl hlt%q 833 + 153
cytotoxicitly inr |8
(z=5)
KPU-1 ©
APLH /=N NH™ 48 47 | 364128
NH L\ __NH
(n=5)
N ol
KPU-2 Q
{Bu-APLH /=N NH” ) 13 1 31.8+5.0
NH LA __NH _
(n=5)
o}
KPU-6 0
{Bu-APLH-p-OMe =N NH™ >2000 nt. 9333 +
NH___ = NH
OMe 5457
o)
{(n=3)
EPU-8 O OMe
{Bu-APLH-0-OMe /=N NH™ Y 89 315+ 137
NH N NH
(n=4)
0
KPi-9 1Y
OMe
tBu-APLH-M-OMe /=N NH™ 31 20.8 + 68
: NH__Z A _NH
' (0=4)
o!
Colchicine - 208468
(n=4)
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C. Structure and Activity Study of Additional

Dehydr ophenvl ahi stin Derivatives [0375) The cytotoxic

ef fects of phenyl ahi stin, dehydrophenyl ahistin and
wo/ssoues additional derivatives of PCT/US2005/003636

dehydr ophenyl ahi stin were exam ned in HT-29 human

colon cells and PC-3 prostatic adenocarci noma cells

usi ng the met hodol ogy descri bed above. Table 3. SAR

study of phenyl ahi stin dehydrophenvl ahi stin and of

adpizv4jonaModidiesticals apthe plitivhtiag have designifvnivediot of the cytotoxic

© . COMPOUNDS STRUCTURE SALT 'G5, . F HT:.29, PC-.3.
e S Sl I e b e o
" the théthd? ﬁdﬁ“a% theohd sBfbB. (OB edhibitdiRhdhipddsNdtifity Ban @e other
KPU-2 /-N NH 336.39 13 1 tBu-APLH N | ' O. KPU-6 /=N.
dorivepivgs WHIEGICA1O 28650 3rAM. i PS8 5o e e KSR ORFYAVAq expidited
ool O 1R S A, MR
(KPY-2) agbibe KP Ughderivainemb srbibitedviytorgigity 388 elipu- 9 / N

C. NHSémc% and ﬁcg‘ﬁﬂté %ﬂ%% of k@&iﬁéﬁk‘ﬂéﬂd%enwﬁh{shﬁ D atives

[0375] The cytotoxic effects of phenylahistin, dehydrophenylahistin and various

additional derivatives of dehydrophenylahistin were examined in HT-29 human colon cells
and PC-3 prostatic adenocarcinoma cells using the methodology desctibed above.

Table 3. SAR studv of phenviahistin, dehydrophenyviahistin and of additional

debydrophenylabistin derivaiives

COMPOUNDS STRUCTURE SALT | vy, | _ECs (aM)

FORM HT-2¢ | PC-3

(-)-Phenylahistin

(o]
/=N NHJ\T’\Q - | 35041 | 1600 | nt
NH NH '
Nae
O
KPU-1 NH/==N NH)m - 34840 | 48 | 47
APLE \f\/)\'rNH

N o

O

KPU-2 /=N NHJY’\© - 33639 | 13 1
NH
fBu-APLH Ik’/lﬁfm

o]

]

KPU-6 /=N NHJKK\@ - | 366.41 | >2000 | n.t.
NH
tBu-APLH-p-OMe f\/)\ww OMe

0

75~




0 Ove KPU-14 /=N NH Ove TFA 396. 44 610 96%

t Bu- APLH2,3- NH / NH 510. 46 di Ove (+TFA)

KPU- 12 /=N

NH / - 396.44 4980

0 Owe
t Bu- APLH-2,4- NH i /

wdlbhok/of7e6 OV OV 0 0 Ove KPU-10 1--N NH / reT/29M0=keh3636

1350

t Bu- APLH 2, 5- NH |
KPU-15 /-N NH / TFA 396. 44 4430 96%

/ NH( / diOVe 0 O\ 0 OMve
t Bu- APLH- 2, 6-

NHp NH / 510.46 0 KPU-13 /=N NH / OVe - 396.44 2130
. tBu-APLH-3,4- NH/ NH di O OVe -76 WD 2005/ 077940
0511003636 ("W CENST STF UREC,, (nM)
CE’%% HT 29 PC-S?Q‘B%'%-F’L,L 16 /- N BQRMONVeYS86 . Mireds | pea
82% tBu-APLH3,5- N :P / NHQWeOVH O OV O
KPU-8 /=N NH . 366.41 89
NH
Bu-APLH-0-OMe NN N
C
QO
KPU-9 AN NHT N OMe |} 36641 | 31
NH N NH
tBu-APLH-m-OMe
(9]
KPU-14 f"N NH TBA | 396.44 | 610 | 96%
tBu-APLH-2,3- 510.46
diOMe (+TRA)
KPU-12 /-N NH - 396.44 | 4980
tBu-APLH-2,4- ‘
diOMe
KPU-10 /“-N NH - 396.44 | 1350
tBu-APLH-2,5-
diOMe
OMe
KPU-15 /=N NH TFA. | 396.44 | 4430 | 96%
tBu-APLH-2,6- NH A L NH 510.46
diOMe I wmeo (+TFA)
KPU-13 /“*N NH - 306.44 | 2130
tBu-APLH-3 4-
diOMe

~76-




KPU-11 IN NH/ Owve - 426.47 >20 tBu-APLH3,4,5- NH/

NHI / O PM triOve 0 O O Owve KPU-17 /-N NH /

Ove TFA 426.47 4060 94% t8u-APLH- 2, 3,4- NH NH 540. 49
wbnelsher@e (+TFA) 0 O KPU-18 /-N NH / TFAPeTAsBBs4®e3e

100 tBu-APLH-0o-CG NH/ // NH ( / 484.86 % ~ |1

(+TFA) h O 0 KPU-19 /--N NH C TFA 370.83 20 98%

tBu-APLH-m Cl NHr// ~NH 484.86 | * (+TFA) - 0 KPU 20
/-N NH TFA 370.83 545 tBu-APLH-p CI NH / NH OL
484 86—{+TFA)y—0—CH—KPU-21——N-NH-[ - TFA-415-8353
CADEPOWNBS- APLH- 2C1 - STROETURE NH | 520,845, Yo MyW( +FeAis (M)
NOR—NER—~F7—WO—2005-D77940—PEFHISPO65-003636
COVPOUNDS $TRUCTURE MMW H[.29 PC8 O
KPU-16 /=N NH - 39644 | 42 | 82%
tBu-APLH-3,5- | NH A NH
diOMs | I Lo
O
KPU-11 AN NHT N OMe | . | 42647 | >20
tBu-APLH-3,4,5- | NH - __A_ _NH KM
tHOMe OMe
O OMe
0O OMe
KPU-17 /=N NH N OMe | TpA | 42647 | 4060 | 94%
tBu-APLH-2,3,4- | NH_J A _NH oMo 540.49
riOMe I (+TFA)
d ' Cl
KPU-18 /=N NH™ TFA | 370.83 42 100
{Bu-APLH-0-Cl NH L NH 4834 .86 %
: (+TFA)
O
O
KPU-19 SN NHT SN C | TRA | 37083 | 20 |98%
Bu-APLH-m-Cl | NH_L __ . _NH 484.86
(+TFA)
QO
0 ,
KPU-20 /=N ONHT N TFA | 37083 | 545
tBu-APLH-p-Cl NH L _L_ _NH 48486
¢ {(+TFA)
Q
0 Cl
KPU-21 /=N NHT N TFA | 41583 | 51 | 100
tBu-APLH-2Cl-5- NH A\ A _NH (sz%is) %
+
NO: o NO,

T7-




KPU-22 /=N NH \ TFA 380.40 82 95%

NH |

| 0 494.42 O (+TFA)
382. 41 5870 86%

t Bu- APLH- 3, 4- NH
O OH KPU-23 /=N NH Owe TFA

t Bu- APLH-2-OH NH NH z 496. 44 3-Owe

w@ 20058 7940( 0-vanil1in) 0 KPU 24 /-N NH / pr: PTFRS2005/003636

364. 40 7040 100
cyclized-3-MeO, OWe (+TFA)
337.38 544 98% tBu-APLH-4- NH i/ NH i

t Bu- APLH- NH N 487.42 %
0 KPU-25 /=N NH TFA
N 565. 42

~\ fl

(+2TFA pyridyl r~ O) 0 KPU-28 /-N NH/ TFA 337.38
>20—99% —HH——565—42—-M—tBt=—APEH 2= iH-+——NH-N
corgmEmDspy i dyl O SCUGmSZ6 |- N g 1Pk Jegrds il
=APEH2=fugyt— N7 NAZ440- 377 (FTFA] O
KPU-22 /=N NHT N °>- TFA | 38040 | 82 | 95%
' tBu-APLH-3,4- H A A _NH y 494.42
methylene-dioxy (+TFA)
' O OH
KPU-23 SN NH SN OMe | TRA | 38241 | 5870 | 86%
tBu-APLH-2-OH- | nH__\ I 496.44
3-O_Me (+TFA)
(o-vanillin) O
O
KPU-24 /=N NH® TFA. | 364.40 | 7040 } 100
tBu-APLH- NH 3 A N 487.42 %
ey +TFA
¢yclized-3-MeO S OMie ( )
' 0
KPU-25 /=N NH = | = TFA | 337.38 544 | 98%
{Bu-APLH-4- NH A A N (N (igf‘%-‘gi
pyridyl
© )
QO
KPU-28 =N NH = l\ TFA | 33738 | =20 | 99%
' Bu-APLH-2- NH A A NH N~ (iﬁggi uM
pyridyl
© )
O
KPU-26 . =N NH)K(/\@ TFA | 32635 | 600 | 88%
tBu-APLH-2-furyl NH L NH 44037
’ (+TFA)
8]
=
KPU-27 /=N NHO NP \S ) Me | TFA | 35644 | 80 |97%
Bu-APLH-5-Me- | NH _Z L _NH 470.47
2-thienyl I (+TFA)
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KPU-27 N NH / \ 6 (

t Bu- APLH-5-Me- NH / NH 470. 47 2-thi enyl

Me TFA 356. 44

80 97%

(+TFA)

WD 2005/ 077940 PCT11JS2005/ 003636 COVPOUNDS _
woIRsICTIRE FORM MW ECro HT-29 PC-3 0 KPU- BOT/US208b5/085%636

S J TFA 356.44 44 81%

470. 47 2-thienyl M

under this exanple,

t Bu- APLH- 3-
(+TFA)

Me- NH i

i NH

[0376] Additional
cytotoxicity assays were perforned as descri bed above

-78

usi ng Resazurin fluorescence as

1. 08E-08 86 25 \

i hei-gat ar of celd: ity. ThreSAIetSuI re ECg (mM)
4% elow in Table 3.1. Table 3. 1FORM\dy of [ EHT-29 | PC3
phenvl ahi stjin. dehydroghenyl ahistin and|of add|tiona
dﬁpyﬂgg)pheﬁyl ahi sty ny 9es BCTrlM| %sauat DX 4WPI | 1oz

tBuSM. Chermirgal] na an) S Mean SD{ngzohdM N NH
Q]%EE] inide, ¥ )% enyl ahj stin (LTﬂJﬁZSSO

H304E- 9. 49E08 87 25 OHHIG~ Hc He

th\/rir nnha \/I ahJéI—l—n—?_-352—deJ—t—a PLH KPLL.1 42B8E- Q8

ry ry~H OCH, H c"'

KPU- 4,

B' L[Oi’?'ﬁfl ac ddBicaPdtdtbbitinldsd)® W ferfiind as é\egﬁ%e%bc;vew:nder

this example, using Resazurin fluorescence as an indicator of cell viability. The results are

shown below in Table 3.1.

_Table 3.1. _Study of phenvlahistin, dehvdrophenyighistin and of additional
dehydrophenyiahistin derivatives

ECs (M) % cytotox
NPI Structure Chemical name Mean SD Mean | SD
o]
m)L W= (){S)-Halimide, (-
\'H\:ij_f/% (S)-Phenyiahistin, (-}
2350 {(S}-PLH 3.94E-07 | 9.49E08 | 87 2
W .y
fth Dehydrophenylahistin,
2352 | delta-PLH, KPU-1 426E-08 | 1.08E-08 | 86 2
O"?«j: e
S KPU-4, D,L-bislactim-
2354 i PLH >2E-05 NA 4 NA
o
L
Lo, P L KPU-5, D,L-
2355 W& monolactim-PLH >2E-05 | NA 13 NA
[a]
Ry NH =
Mcomw,
Q
2356 i KPU-G 6.57E-06 | NA 63 | NA
mn -'NHG'I,
2357 KPU-7 8.25E-08 NA 83 | NA
[e]
Wuﬁ N=
Hi
M t-butyl-deita-PLH,
2358 wdold | kpu-2 1.49E-08 | 3.77E-00 | 86 2

=70




KPU-5, D, L 2355 nonolactimPIH >2E-05 .
NH N H, co ~HCH,

86 2 5

nAaAn

NA 13 NA2 O

C H C 2356 KPU-6 6.57E-06 NA 63 NA
2 2357 KPU-7 8.25E-06 NA 63 NA 2 NH N,
whdoyh7eel t a- PLH, 2358 HOO'"

_HNC Y t

-79 WD 2005/ 077940 PCT/ US2005/ 003636 HN 2359

H KPU- 8 7.55E-08 2.47E-08 87 3 3 NCO/ HNH 2360

KPU- 2 1. 49E- 08 BCTUR2008003636

0 KPU-9 2:61E-08 8.54E-09 87 3 3 NH N .-N a KPU- 10
9.70E-07 NA 86 NA 2 2361 NCOH H 10C ~I1 } 714H
N ﬂ_o 236216 KP4 81906 NAFFT—NAZ2TNN—N—H
{ 0363 I,I:,(_EU— 12 5. 08E-06 NA 79 NA 21 O HPAO NH
N~ (NCa Hi. ANA' 1" KPU-1 3 2. 02E-06 NA 76 NA} 2
1 2889 ©ondS | kpus 755608 | 2a7E08 | 87 | 3
. H,50 %, 3 =
HiN.__ Ay H
2360 © b | kpug 261E-08 | 854E00] 87 | 3
T S
2361 T udh KPU-10 970E-07 | NA 86 | NA
O
i:;o > i =\,
2362 T wdBe | kput 819E-06 | NA 78 | NA
o
2363 *owdsee | kpuz 5.08E-06 | NA 79 | NA
o]
2364 T wdE | kpuais 202E-06 | NA 78 | NA
[u] [o)1:]
e HNJ\(\ED’W s
fv\“' KPU-14, tBu-delta-
2365 Mg PLH-2,3-diOMe 8B8E-07 | NA 84 |NA
o OMer
Hf“ N
g ued KPU-15,  tBu-delta-
'0366 A egh PLH-2,6-diOMe 5 17E-08 NA 81 |NA
Q
WL ™
M Suie KPU-18, {Bu-delta-
2367 g 3,5-diOMe AGAE-D8 | 121508 ] 87 | 2
sl OMe
<N HNJH/\CEW“
AN NH Qhia
¥ KPU-17, tBu-delta-
2368 o PLH-2,3,4-iOMe 480E-06 | NA 78 | NA
o G
by HNJ\/\Q
HN__| NH
X KPU-18, {Bu-delta-
2369 HEet PLH-0-C] 483508 | 1356081 8 | 3
[»]
(e}
M KPU-19,  tBu-detta-
D370 R oI PLH-m-Cl 2 A5E-08 | B.73E-09 | 85 3
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a ale NH I

| e | KPU

14,

8.68E-07 NA 84 NA 2 O ale H-N HN to KPU- 15,

t Bu-del t a

'2366 01%d4 40 5.17E-06 NA 81 NA 2
wab@sePU- 16,
1.21E-08 87 2 3

o~u

~

t Bu-delta 2365 PLH 2, 3-di Owe

| *4 H NN
tBu-delta 2367 3, 5-di Ov 4. 5BEr082005/603636
ajjle HNi N HNoMe NH W

- KPU- 17, tBu-delta 2368 NN NON -N HN a
PLH 2, 3, 4-tri'OVE 4, 80E-06 NA 78 tNBA 2 0 of =~ NHoO
KPlL18, tBu-delta 2369 Ha "%' PlH o-Cl 63E-0
1.35E-08 86 38 0 BN, [N HN / al KPU— 19, tBy-delta|2370
PLHmCIQPQE;iAﬁ?o 13- 09 85 3 - 80 WD{2005/ 077940
/|US20 036364 0 ﬁ ;;Nf p
200 it o B oe .&.MI-EN ok Bhseon ) o, | o
My H{g, KPU 2 | ta-
86 33 QN, Nm& ?(Pﬁzg- tBu—ée%- delta
@m PLH-3 4-methylene-
2372 et dioxy 8.73E-08 | 1.10E-08 | 84 | 4
D ol
COMe
w ) M KPU-23, tBu-defta-
he PLH-2-OH-3-OMe
2373 ik {o-vanillin) 5.36E-06 NA 79 | NA
[+]
HN/-‘--N HN T
o
we Tee | KPU-24, tBu-delta-
2374 cHfs PLH-cyclized-3-MeQ | 6.92E-06 NA 58 | NA
[+]
W A= HN N: i
=
MM KPU-25, tBu-delta-
2375 oAt PLH-4-pyridy] 5.48E-07 NA 82 | NA
o]
HN HN o pi\
o o
I KPU-28, tBu-delta-
2378 Mg PLH-2-pyridy! >2E-05 NA 39 InNA
. [}
e HNJ};“ﬂf]
KPU-26, tBu-delta-
2377 o PLH-2-furyl 7.12E-07 NA 80 | NA
[#]
e HNWME
S H
. ) KPU-27,  iBu-delta-
2378 o PLH-5-Me-2-thienyl | 8.52E-08 | 1.35E-08 | 85 | 3
o
H/‘*N HN N;' &
e KPU-29, iBu-delta-
2379 o PLH-3-Me-2-thienyl | 470508 | 1.30E08 | 86 | 3
W KPU-20; t-butyl-delta-
’ PLH-p-Cl + TFA salt |
2380 - (MW: 484) 7.00E-07 NA 81 | NA
e i do I | KPU-30,  tBu-delta-
W PLH-2,3-
M ™ methylendioxy;  TFA
2381 oS salt (MW:494.42) 520E-07 |  NA 82 | NA
g
o T KPU-31, tBu-delta-
Wo PLH-3-pyridyl;,  2TFA
2382 cigfh salt (MW 565.42) 1.03E07 | 1.16E-08 | 88 | 3
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Pa PLH 3, 4-net hyl ene 2372 " dio 8. 73E-08 1. 10E-08
tBu-defta- o

84 4 3

o oM awe HNF"
PLH- 2-OH 3-Owve 2373 o-vanillin 5.36E-06 NA 79 NA 2 O
we&bhoslaidokdNY N KPU- 24,

H 5 KPU- 23,

tBu-delta 2374 "~

cfized-3-MeO 6.92E-06 NA 58 NA 2 O F=N HN/ ~
| 5.48E-07

1 N

KPU- 25,

NA 82 NA2 O HNHIJ

PLH- 2-

rid

|
2277 !
JT

tBu-del t a-

I KPU- 28,

0 2375 PLH-4- ri

t Bu-delta 2376 "o"'
>2E-05 NA 39 NA 2 O HWN HN KPU- 26,

PLH pCcT/US2005/003636

t Bu-delta U pLH D fu |7 128 07 NA80-NA-2 -0
. G
iN BN M =~ K5-pG KPU-27, tBu-del ta
w0 KPU-32,  {Bu-deffa-
o y PiH-o-Me; TFA sali
2383 s (MVV: 464.44) 4.58E-08 | 1.15E-08 | 86 | 3
Ao~ | KPU-33,  fBu-delta-
w T T PLH-3-Me-2-pyridyl;
. L, 2TFA  salt (MW
2384 Ao 579.45) >2E-05 NA 37 INA
i ""“jlf\@ KPU-34,  tBu-delte-
cm " | PLH4-F, TFA salt
2385 HeSR, (MVV:468.40) _ 501E-07 | 8.48E-08 ] 81 | 5
’ [¥)
F.
\O/?,S)L"” “w | KPU-35,  tBu-delta-
g o | PLH-m-E; TFA salt
2386 REoH | (MVY:468.40) 1.31E-08 | 5.32E-08 | 85 2
i o | KPU-36,  iBu-delta-
] “’*k‘ﬁ\@m PLH-5-Me-4-im; .
] . L1 2TFA salt
2387 Mo (MW:584.47) | 235608 | Na 84 | NA
) o F
(Y i”ﬁf\@ KPU-37,  {Bu-delta-
M " | PLH-o-F, TFA salt
2388 e (MVV: 468.40) 3.00E-08 | 1.65E-08 | 86 3
(o]
ST | kPUBs,  tBu-delte-
! PLH-m-Ms; TFA saft
2380 e (MW: 464.44) 467608 | 9B84E-09 | 85 | 3
Q
AN M ~
o ,m KPU-39,  iBu-delta-
¥ % | PLH-p-Me; TFA Salt
2390 P Gt (MW 464.44) 4.83E-07 | 8.15E-08 | 84 | 4
[+]
N ﬂ'Jm KPU-40,  tBu-delta-
CM " | PLHp-Br; TFA Salt
2391 o (MW: 528.31) 7.14E-07 | NA 82 | NA
- Q
g KPU-41,  iBu-delte-
T PLH-m-Br. TFA Salt
2392 G (MW: 529.31) 3.11E08 | 7.20E-09 | 87 | 3
> .
WYY | KPU42,  tBu-delta-
. PLH-3-thienyl,  TFA
2393 RS Salt (MW: 456.44) 558508 | 8.23E-09 | 86 3
[}
W KPU-43,  tBu-delfa-
T S | PLH-p-CN; TFA Salt
2394 M oI (MW: 475.42) >2E-05 NA 14 | NA
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2378 PLH 5-Me-2-thien |

/-N HN NHVe KPU- 29,
4.70E-08 1.30E-08 86 3 3 KPU 20;
wehedsp7@ko + TFA salt 2380 (MN 484) 7. 09E- 07 phifviBinobido3ess
0, tBu-delta HNJNH PLH- 2,3 o

2

nmet hyl endi oxy; TFA 2381 HOO"'

0 -0 KPU-3

8.52E-08 1.35E-08 85 3 3 0O H

t Bu-delta 2379 PLH 3- Me-2-t hi enyl

t-butyl

-defta

sal t (MN 494, 42)

5.20E-07 NA 82 NA 2 O HNrN HN H 11 KPU- 31,

t Bu-delta- 2382 ~c~ OH o PLH 3-pyridyl;

2TFA salt (MW

565442103071+ 16088633 =81 WO 2065077940
PCT/ US2 0054 ~ploH2 HNC HN KPY- 32, tBu-delta- 1f
PLH o- N~ 't 23%Byls, (Mgf4. 44 4. $8E- 08
1. 13E-'98e86°3 3  KPUpB3m-ttouTrke$drd HNr _, +

28EH|3- Me- 2-pyridyl; [CHY:®IEA salt |(ANE-023842579] 435 4

. >2E-05 NA 37:NA¢Z:  N{KdUAs HN iBuldeka- NH i / KPU 34, [t TFA
t F PLMNY A, saPLH-22851iOME46H. 40 5. (1E- 07
8. 48E- 08 TFA  Sat (MW

2396 ot 540.49) | >2E-05 NA 2 INa

° oeN-o'
N HN‘\“’(i KPU-45, tBu-deita-
s PLH-o-NOZ  TFA
2397 Mo Salt (MW: 485.41) 5.03E-08 | 1.24E-08 { 86 4
1
o] o
WS J},’f@’% KPU-47,  tBu-delta-
ok PLH-m-NOZ;  TFA
2398 o Salt (MW: 495.41) 4.47E-08 | 119E-08 | 88 | 3
Y L“EY\Q o | KPU-48,  Bu-defta-
) Mm ¥ U pLHpNO2Z,  TRA
2399 i Salt (MW: 485.41) >2FE-05 NA 23 | NA
o
(Y i” XY | KPU-4e, tBu-delta-
PLH-m-CN; TFA Salt _
2400 MO, | (MW: 475.42) 3.56E-08 | 140808 | 85 | 3
o] Br
L ””kf\@ KPU-50,  tBu-delta-
oY PLH-o-Br, TFA Sal
2401 o (MW: 529.31) 4.05E-08 | 1.095-08{ 86 | 3
o
W™ | KPUSt,  Budelte-
e PLH-m-OH; TFA Salt
2402 g (MW: 466.41) 364607 | 1.86E07 | 86 | 2
o Sye KPU-52,  tBu-delia- '
/= HNJH/\@ PLH-2-NO2-5-Cl;
AT Y | TRA sk (ww
2403 Ko 529.85) 0.97E-08 | 263E-08 | 86 | 2
[+] oH
o KPU-53, tBu-delta-
PLH-0-OH; TFA Salt
2404 o (MW 466.41) 6.10E-06 | 1.23E06 | 66| 10
i Y IKPU-B4, tBu-delta-
Y i"%ﬁ@ PLH-2-0H-5-Ole;
TN Y (TEA st oaw:
2405 PG He 496.44) >2E-05 NA 25 |12
]
r ““ﬁi\[} KPU-55,  tBu-delta-
B o PLH-3furanyl, TFA
2408 ik Salt (MW: 440.37) 3.50E-08 | 1.03E-08 | 86 | 2
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FHH N

KPU- 35,

t Bu-

del t a-

PLHm F; TFA salt 2386

"">H MN468.40 1.31E-08 5:32E-09 85 2 5 KPU- 36,

tBu-delta HN ~y' H NvNH PLH 5- Me-4-im

2TFA salt 2387

wriehoODT7940( M 584. 47) 2. 35E-06 NA 84 NA 2 O PCHuSI005/6d8636

NH 1 KPU- 37,

t Bu-del t a-

MA 468.40 3.00E-08 1.65E-08 86 3 3 0 H HN, i

KPU- 38,

ft

PLH o-F, TFA salt 2388 "'

, 1

'H PLH-mMe; T FA salt 2389 (MN 464. 44)

4.67E-08 9.64E-09 86 3 3 HN HN NH KPU-39, tBu Salt
(] ° PLH p-Me; #IFA] Sa2390 H H (MN 464] 44)
4. 8BE- 07 wG18EL 0684 | #rBs6,0 tHN-oKRLN 40, tBU-deltal "r
~ PLH{p- BrH;c Al Sal 2381IH-HOBGBr( Wid 1 529. 31) 7. 14E 07
249882 NA O_HN_- N 1 palt §W1645.51)¢ pl)-796106,1 O¥y od B3 6
"~ TFA|Salt 23 %91152&9‘3@3: 3Dy 7. 29E109 87 B 3
HNC| N 4 BUPHEB-CH-4EIN®: 3t hi enyl | TFA
wohan S |TFA Salt (MW
2408 G 496.44) .| 7.48E-06 | 8.62E-07 | 66 4
PP KPU-58,  iBu-delta-
Y “"J\';\@ PLH-2-OH-4-OMe;
HCM . |TFA  sat (MW
2409 ol 496.44) >2E-05 NA 8 10
o aH
) ““')\m KPU-59,  tBu-delia-
GM I | PLH2-OHSClL TFA
2410 Hcigh Salt (MW: 500.86) >2E-05 NA 37 a7
) o
KPU-60,  tBu-delta-
Tl “”Jmcﬂa PLH-5-Me~2-furanyk,
cfvj\'.( TFA  Sat (MW
2411 o 454.40) 5.72E-08 | 2.00E-08 | 85 | 2
i KPU-81, iBu-delta-
) ‘;“J\mm PLH-5-Cl-2-thiony:
) m TFA  Sat  (MW:
2412 cif 490.88) 1.65E-07 | 3.32E08 | 85 | 3
o]
HN’i”,*“jY\@ KPU-62, tBu-delta-
Nass PLH-2-thionyl,  TFA
2413 Hecigh Salt (MYV: 458.44) 2.74E-08 | 6.29E-09 | 88 | 2
R e | KPU-B3,  {Bu-delta- '
HW PLH-N-Me-2-pyrrole;
TFA Salt
2414 Wl ° (MWV:453.42) 117607 | 314E-08 | 88 | 3
[=]
wZ) * H?Qm KPU-64,  tBu-delta-
o PLH-3,5diC,  TFA
2415 o Salt (MW 519.30) 0.49F-08 | 505609 | 87 | 3
F
w3 4 T ¥ | KPUB5,  tBu-delta-
M PLH-m-CF3; TFA Salt
2416 O Sighs (MW 518.41) 440E-08 | T40E-08 | 87 | 2
o KPU-86, tBu-delta-
w0 PLH-1-napthalens;
f‘)‘g TFA Salt (MW 500.47
2417 h G ) {14008 | 212E09 | 88 | 2
i KPU-87,  iBu-delta-
Y H"J\,ﬁm PLH-2-napthalene;
. 5 TFA  Salt (MW
2418 oo 500.47) 1.73E-06 NA 83 | NA

-84..




2393 H O1" Salt (MW 456.44) 5.58E-08 6.23E-09 86 3 3
O/=NHN/ H KPU 43, tBu-delta- N PLH p-CN, TFA Salt

2394 "' C _" (MN 475.42) >2E-05 NA 14 NA 2

-82 WO

wa0RsHP84040 PCT/ US2005/ 003636 0 RN HN ' CH piPidsbésoo3ess
tBu-delta- "° PLHmMEtQ TFA Salt 2395 (MN 494. 48
4.59E-08 1.02E-08 85 4 3 0 C''" KPU-45, tBu-delta HN

PLH 2, 4, 6- Tr i OWVe;

T A D1

TFA Salt (MN 2396 540.49) >2E-05
NA 2 NA 2 "mNN HN KPU-46, tBu-delta " PLH o-NO2;

HFAT2397Satt; (Wir—495-4503E-08"1724E-08786 43 0 O
Hc ' N O KP > BU-Q I%éi %‘E% Eg,-l-mNOZ TFA 2398
HIT {oFfe™ .49£5p§."12,$dié:, “§8a1. 19E-08 86 3 B HN
2416 KPU- 48kt Bu- del t a| gaRieaobi)2; TEASRB994MbE0Y | Sabt | 2
( 495 A1) 7 S2E-05 NA 23 NA 2 a [N HNC |1 7|
KPU-H49, W% J(‘iﬂ?f“’“f NH PLH- m CN. TFA Salt {2400 HC "
MAN 475.;9 2 . 56E- 08 | KPUBE- 08uBHElS | 3
o PLH-m-Vinyl,  TFA
2420 Salt (MVV 476.45) 170E-08 | 152E00 | 88 | 2
Q
Lo k"f@ KPU-70,  tBu-delte-
PLH-oxazole; TFA
2421 Gl Salt (MW 451.40) 222E-08 | 328600 | 88 | 2
Q
%’“\r’\@ KPU-71, tBu-delta-
Q:g ' PLR-2-Hydroxybenzyl;
CH o TFA  Saft (MW
2422 .| 495.91) >2E-05 NA 14 | NA
i KPU-72,  iBu-delfs-
) ""W PLH-4-Br-2-thionyl;
I & PTFA  Satt (MW
2423 RO GR 484.49) 1.71E-07 | 1.86E-08 | 85 | 3
i s KPU-73, tBu-delia-
w N MO e, | PLH-5-Et-2-thionyl;
M TFA  Salt (MW
2424 s 535.34) 1.32E-07 | 256E-08 | 87 | 3
]
WY | KPUT4,  tBu-delte-
i PLH-5-Br-2-furyl; TFA
2425 o Salt (MW 519.27) 3.05E-08 | 871E09 | 87 | 3
- o
W MO o | KPUTE,  tBu-delte-
PLH-5-Et-2-furyl; TFA
2426 oG Salt (MW 468.43) 2 ADE-07 NA 86 | NA
. a
WY OO | KPUTE,  tBu-delta-
M PLH-5-Cl-2-furyt, TFA
2407 G Salt (MVY 474.82) 3.82E08 | 8.88E-09 | 87 | 2
o F
a o T KPU-77, tBu-delta-
M 7 | PLH-2F-5-; TFA Sait
2428 FTas (MW 594.30) 417E-08 | 7.78E-08 | 87 2
e &% | KPU-7E,  tBu-delta-
oY T PLH-2-{Methylthia);
: " fv‘*?"“/\@ TFA  Salt (MW
2429 He TR 496,50) 2.86E-08 | 3.59E00 | 87 | 2
o
=N T : °~l/"
ats KPU-80, iBu-delta-
Ao PLH-m-OCF3; TFA
2430 1 Salt (MW) 143E-08 | 49309 | 87 | 2

w85-




o er

_N HN nn

NH KPU- 50,

tBu-alt

PLH o- Br;

TFA Sal t

2401 (MN 529.31) 4.05E-08 1.09E-08 86 3 3 0 hHN "

H\ OH

KPU- 51,

t Bu- del t a-

PLH-m OH, TFA Salt 2402 H O

wOodsn0(y 466.41) 3. 64E-07 1.86E-07 86 2 4 pPKPUSHB;/003636

tBu-delta H /<N HN~i PLH 2- NO2-5-0 ; TFA salt (MN
2403 "' 529.85) 9.97E-08 2.63E-08 86 2 5 o0 OH HN
A NH KPU-53, tBu-delta- PLHo-OH TFA Salt 2404 H O
oL" (MN 466.41) 6.10E-06 1.23E-06 66 10 3 H
KPU54—tBu-dgt ta ANTHN-NE7—PCH2Z29085-0Ove " TF]
Sal tj (MW, 24 496,44) 3RE:85 |NA 25 12 4 0|/ _N
HN TFA H. JRPU™- 55 pify s dfel arraRPLH 3- f wr anyf; | TFA
22406 "' CYO®%al t H’M/\i_ 440k @V 3. 59E- 08 2b308&+ Q82869 P B8 2
- 83 WD 2005/ 77940@HPCTI US2005/ 003636 o off Hd KPU- 56,
t Bu-|del tach " - {KPU-82, {Bu-defia-
X " | PLH4-F-3-OMe; TFA
2432 R Salt (MW ) 403E07 | NA 85 | NA
o cH,
HN/iN HN LiHs
W KPU-83, tBu-delta-
A cigth PLH-2-OH-5-1BU;
2433 TFA Salt (MW ) 8.53E-06 | NA 80 | NA
e “"jY\O KPU-84, tBu-delta-
M " PLH-cyclohexane;
2434 s TFA Salt (MW ) 7.80E-08 | 1.41E08 | 87 | 3
4 o,
] ﬁi“‘kﬁ\@* KPU-25, tBu-delta-
I PLH-2-Me-3-F; TFA
2435 o Salt (MW ) 1 3.34E-08 | 6.66E-08 ] 86 | 3
a F
Ay ”“JY'\{; KPU-87, {Bu-delta-
M "N | pLH2F-5Me TFA
2436 lh | satt (MW) 2 50E-08 | 3.525-10 | 86 | 3
o F
WO G XD | KPU-8B,  tBu-defia-
m o PLH2-CL6-F; TFA : .
2437 i Salt (MW } 2.49E-68 | 1.31E-09{ 8 | 2
[#] F
e "“‘J\f\@ KPU-89, iBu-deita-
M " PLH-2 5-di-F;  TFA _
2438 M o Salt (MW ) 3.07E-08 | 2.14E09 | &7 3
. o cH,
KH i”ﬁ?(‘jc“ KPU-00, tBu-dsita-
I PLH-2,3-di-Me, TFA
2439 " cigh Salt (MW ) 296609 | 227E10] 87 | 3
"] CH,
W KPU-91, tBu-defta-
,Z’U\J}Eﬁ PLH-2 6-fi-Me; TFA
2440 Fe'cigs Salt (MW ) 430E07 | NA 85 | NA
o o,
e oot
f\”;:'ﬁ\tj KPU-92,  {Bu-delta-
ROSigH PLH-2-NO2-3-OMe:;
D441 TEA Salt (MW ) 663E-07 | NA 83 | NA
o SH,
w(H i”"H‘\Q KPU-g3,  tBu-dela-
Y Y, | Plhzsdme;  TRA
2442 " cigth Salt (MW ) 8.82E-08 | 1.40E-08 | 87 3

-36~




0 PLH 2- OH5-Br, ,
NA 13 U63
PLH 3- OH 4- OMe;

~N KPU- 57,

0

1 AN

cH TFA Salt (MN 2408 HCOH

wd 9®s47pa07 . 48E- 06 8. 62E-07 66 4 3
tBu-delta HN 1 "~ PLH 2- OH 4- OWVe;

2409 0 6H 496.44) >2E-05'NA 8 10 4

KPU-

59,

t Bu-del t a-

HN 1

TFA 2407 Salt (MAN 545.31) >2E-05
t Bu-del ta HN,

H KPU- 58 PCT/US2005/003636

1r
o off

HN; NH

TFA Salt (M

tBu delta H of Salt (MAN 00.86 TFA >2E-05 NA

37 17 3 2410 KPU— 60, "1 H-1110

n, BLH 5- Me- @g%l)l y 1f TFA Sdlt (MA] 2411 11,
01"'| 454 2.00E-08 85 2 5 KRU- 61,
t Bu-idel §, v L(FU§4CI -'f@i@q'ﬁfflcnyl 1 H 1({TFA
Lt (MA® 412 490. 82 Q‘é" -08.85 3,3 |0 EN
28 1| (MY 2 773 32508, 85 Ru3 |0gN |
N\ UL, _lODU UCL L a- U I'I_I_I' L= lIII Ullyl y Ll W 8
?gl td( Il\/:N Aﬁ@% 74 ”I:(?’B-%s,& %gu-&eg,a?- 88 2 3| KPU 63,
u-jde ?CfN’L"TN PLH-3-OMe-2-furyt;
2456 e TFA Salt 1.25E-07 | 3.68E-08 | 88 | 2
a N,
HNfiN HN N/
HO,Z"\)‘?:\@ KPU-96,  tBu-delta-
2457 o PLH-2-NH2: TFA Salt | 4.32E-07 | NA 86__| NA
]
AN HN i
L /i\'ﬁ\@ KPU-97, _tBu-delta-
2458 * ot PLH-m-NH2; TFA Salt | 3.10E-08 | 1.71E09 | 87 | 3
WA WD | KPU-9S,  tBu-delta-
E o on PLH-3-B{OH)2-2-
e N
2459 i thienyl; TFA Salt_ 2.53E-08 | 4.31E-09 | 88 3
O’Tm”l"" e
2460 e (-}4Bu-PLH 255607 | 124E-07 | 87 | 2
EXAMPLE 5
Other Dehydrophenylahistin Analogs
A.  Modifications for the synthesis of dehydrophenylahistin derivatives ,
[0377]  Other derivatives of dehydrophenylshistin are synthesized using the
foregoing techniques alone or in conjunction with other well known organic synithesis
[0378]  Modifications to the diacyldiketopiperazine and the first and second

aldehydes involved in the synthesis method vary according to the desired derivative to

produce. Derivatives are synthesized that:

A) modify the phenyl ring and/or introduce other aromatic ring systems,

B) alter the position of the aromatic ring,

C) alter the imidazole aromatic ring system, and/or

D) modify the 5-position on the imidazole ring.

[0379]
modified to produce derivatives of dehydrophenylahistin.

-87-

The figure below depicts regions of the dehydrophenylahistin compound

Non-limiting examples of




H'j] NH PLH- N-Me-2-pyrrole; TFA Salt 2414

(MN 453.42) 1.17E-07 3.14E-08 88 3 3 0 HNiH H NN |

KPU- 64, tBu-detta- , PLH3,5-diCl; TFA 2415 Salt (MVN
whiesBied. 49E-08 5. 05E-09 87 3 3 H i NH F KPCEES2005/0063636

tBu-delta ' 1( PLH-m CF3; TFA Salt 2416 HC " (MN

518.41) 4.40E-08 7.40E-09 87 2 3 KPU-66, tBu-delta

W, ;p, NHPLH 1-napthalene; if TFA Salt (MW 500.47

2417 HC e 1.49E-08 2.12E-09 88 2 3  KPU 67,
modiﬂ%&ﬁi&ﬁl dr@ disDbsehiNoBluzsed- dRiishBs B Bie wonld Eé:ﬁlc@?dtéod(ﬁymhose of

""500.47) 1.73E-06 NA 83 NA 2 -84 WO

skﬂlzn)@@/am?%o PCT/ US2005/ 003636 o C RN Hw / HN,

KPU- 68, t Bu- del , - TFA 2419 "~CF ~'

Salt MN519.30}2¢9 38 2 3 0 KPU 69,

tt3u-delta- PLH Sal't (MN 476. 45
1. 70E-08 1.52E409 ), t Bu-del t a-

A 1) Madification of the phenyl ring besed on the structure of known anfi-tubulin compounds
Alkyl, Halogen, Alkoxy, Acetyt, Sulfonamide, Amino, Hydroxyl, Nitro, etc.

< b W@/g

Mol Wt.: 385.85

OCH E7OT0
2 Combretastatin A4 .15 ugiml.

P-285 Phase Il

Colchicine

2} introduction of other arotmatic ring systems

= #
O="0"10"0T0 D T
=000 0D
‘ elc
B Position of the aromatic fing

Lo 7T

C Change fo the other ring systems

R

D Eurther modification of the 5-positin on the imjdazole ring

/= = /=
> E%?gj\&? [jii;g%ﬂxfﬂ /ﬁ;?fﬂng
SE ) ey
: elc

-88-



| " PLH oxazol e;

3.28E-09 88 2 3 0 d KPU-1,

t,

TFA 2421 Salt (MAN451.40) 2.22E-08
PLH 2- Hydr oxybenzyl ;
cH, O TFA Saft (MN 2422 495.91) >2E-05 NA 14 NA 2

WKRIsF2940t Bu-delta ~N HN N, PLH 4- Br - 2-t hi onpCT/0$£008(003636
TFA Salt (MN 2423 484.49) 1.71E-07 1.86E-08 86 3 3

KPU- 73, tBu-delta

PLH 5- Et - 2-t hi onyl ;

535.34 1. 32E-07 2.

t Bg%gﬂot aExﬂDakhj'n -5 - fa!%wYé mo%agcﬂigSt

8 8.71E-09

"N HN HN N\ / H,
1~ TFA Salt ( (MV
56E-08 87 3 3 0 Ha, "

8733 OH]J--NHM™"

2424 'to
i H & KPU- 74,

d%%}o%h&%dahmun

\ 0/

mmW?B@nmﬁmscké] the -compoRidHnBy Eacltzieftm yollowimn svﬂam‘@uansC at the

pheng] (b Chep T SRR CPT ﬁﬂ PR

etc. BAhdr riphMstTs. (egzmay BREORIBHS &HiodMeB7 2

0&\’%
M

m"ﬁfk/; o=

Nd Ny #

—COOH

B. Examples of synthesized dehydrophenylahistin derivatives
|0380]  Additional examples of synthesized dehydrophenylahistin derivatives are
disciosed in the Table 4.
Table 4. Additional synthesized derivatives of dehydrophenylahistin
SALT
COMPOUNDS STRUCTURE FORM MW,
O )
KPU-20 /=N NH™ Y TFA 370.83
{Bu-APLH-p-Cl NH A A _NH 484.86
c (+TFA)
O
8] O'—\
KPU-30 /=N NHW O | TFA | 38040
NH ‘
{Bu-APLH-2,3-methylendioxy o NH 494.42
0 (+TFA)
O
KPU-31 /<N NH = l Xz 2TFA 337.38
NH ;
Bu-APLH-3-pyridyl ANA NN NP 565.42
(+2TFA)
O Me
KPU-32 /=N NH)'\/\© TFA | 35041
tBu-APLH-0-Me N A A A 464.44
o) (+TFA)

-80-




OF NHN/ ""NH 1/ KPU-77, tBu-delta- PLH 2-F-5-1;
TFA Salt | 2428 "'c co"' c (MN594.30) 4.17E-08
7.78E-09 87 2 3 KPU-79, tBu-delta- H F"_,

PLH 2- (Methyl thio): TFA Salt (MN2429 ™ ¢

WOASEFH 37084 59E-09 87 2 3 ° vy, F Hn~" EF?’%%"@““““
KPU-80, tBu-delta- " PLH m OCF3; TFA 2430 Salt MV
1.9 -85 WD 2005/ 077940 PCT/ US2005/ 003636 o0 F HN HN H
KPU-81, tBu-delta- N~ a~M Qc, 0 PLH 2-F5-OMe; TFA 2431
Salt (MY 2.03E-08 2. 125-09 88 2 3 o CCF., Hf:

(VRO s o THRAETURE 55 ' somanila:

car, ~s PLFF 2- 5 tBU, 2438 TFA Salt [MN
8. 53 80 NA 2 N HN t But ]_;tAa- 35140
. ﬁi&@f cycl oh xangﬁrﬁ FA %g:t (

1B&é¥ﬁﬁ@&ﬂé2 8 187 3 79.45
i (+2TFA)
O
KPU-34 /=N Nmm TFA 354.38
NH
tBu-APLH-4-F L E 468.40
o (+TFA)

o (+TFA)

= .
KPU-35 /=N NHW F{ TFA | 35438
tBu-APLH-m-F N:f\/\(“” 468.40

Me
KPU-36 ' /=N NHJ\'/% 2TFA | 356.42
NH A A e s 584.47

tBu-APLH-5-Me-4-im
" (+2TFA)

' Q
KPU-37 /=N NH%_ TFA. | 35438
{Bu-APLH-0-F %N’* 468.40

O (’FFFA)
QO
KPU-38 /<N NET O Me | TFA | 35041
NH
tBu-APLH-m-Me R ALl _ 464.44
e (+TFA)
8]
KPU-39 /=N NHJm TFA | 35041
NH
{Bu-APLH-p-Me N N Me 464.44
3 (+TFA)
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O CH HNrcNH I

TFA 2435 HC t"' ¢

OF HN s -~~ NH KPU-87,

\ F KPU- 86,

t Bu-del t a-
Sal t

tau- 'IT o cHa PL

PLH 2- Me- 3- F;
MV 3. 34E- 08 6. 66E-09 86 3 3

H 2-F-5- Me; ;

woORAsA4BE60 Salt MW 2. 50E- 08 3.52E-10 86 3 3 @cHusbdosposess

N8' KPU 88, tBu-delta- PLH-2-O-6-F; TFA 2437 0" Salf
(M 2.49E-08 1.31E-09 86 2 3 OF H | KPU 89,
tBu-delta- 1 PLH2,5-di-F; TFA 2438 Salt (MY
3.07E-08 2.14E-09 87 3 3 0 CH, Hn(, "A .NH cH
"RPU-90_ TBuU-delta-[ 1T PCH 2, 3-di - Ve, TFA PAGg i TC
. OPIROMEROUNRR 2. 068 09 2. 2YERUETERE 3 O DR HINYRNRY -
, —PLH 2 6= digve e TRA 2440 Satj (A
4.30E-07 NA 85 NA P2 HN: N WiQl/ \aOCH, NH}/ KPU-|92
t Bu- dBFPV#0 "~ o~ ¢ 2NNO2YE- 244l FEA Sal415.28
(M, GrfaEs B NA 83 Z N Br 529.31
o (+TFA)
O
KPU-41 /=N NHJWBr TFA | 41528
NH
tBu-APLH-m-Br iy 52931
o (+TFA)
O
KPU-42 NH/==N NH)HA@S TFA 342.42
tBu-APLH-3-thienyl AN NH 45644
0 (+TFA)
O
- KPU43 /=N NHJm TFA | 36140
{Bu-APLH-p-CN N\ oN 47542
o (+TFA)
O
KPU-44 /=N NH)H//f\@/O-E TEA | 380.44
tBu-APLH-m-EiO NA AL A NH 494 46
's) (+TEA)
O OMe
KPU-45 /=N Nnm TFA | 426.47
NH
{Bu-APLH-2,4,6-TriOMe R VI OMe 540.49
o (+TFA)
O NO,
KPU-46 H/==N NHJ\(\© TFA 381.39
tBu-APLH-0-NO, Z N 495.41
o (+TFA)
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O CH HN~_ H KPU-93, tBu-delta- " OH, PLH 2, 5-di Mg,
TFA 2442 Salt (MN 8.82E-08 1.40E-08 87 3 3 -86 WO
2005/ 077940 PCT11JS2005/003636 O /=NHN/ 'O 4 NH

wol2bosmfffo4PU- 94, t Bu-delta- " PLH 2- NH2- 3- O¥eT/13465/003636
_TFASaIt 3.49E-07 NA 87 NA 2 ~NHN/ HNNH'
KPU- 95, tBu-delta- N,~ O PLH 3-OWe-2-furyl; 2456 "t O

-6 TFA Salt 1.25E-07 3.68E-08 88 2 3 0 NHS HN -N HN

/ NH/ Hoy H KPU 96,

tBu{lelta 2457 1 H3 "

PLH 2- NH2;

TFQS%@}SEW NA 86 NA 2 A7~ NN NA_EE
© gt Bu- dgl t a 24§§RELQ%mm; TFApeaths | MW
3. TOE-08 T. 7TE-UY 57 33 ANEN AN"NA—, 6 KPO- ud
tBu d%@a 0 HoB O PLH—3 B ) 45,9o en '
| : sth 2. 53E-0 A=) 9 QR JﬁA 381.39
{Bu-APLH-m-NO, N 495.41
(+TFA)
KP1J-48 /=N NH TFA 381.29
NH
tBu-APLH-p-NO, PN NH NO, 49541
o (+TFA)
O
KPU-49 /=N NHJ\(/UCN TFA | 361.40
NH ‘
tBu-APLH-m-CN Z N 475.42
3 (+TFA)
O Br
LPU-50 W NHJY\© TFA 41528
{Bu-APLH-0-Br ZaNC N 52931
o (+TFA)
O
OH
KPU-51 =N NH'L(/\Q/ TFA 352.39
. NH
{Bu-APLH-m-OH NN 466.41
o (+TFA)
0 NG,
KPU-52 Wal Bl F TFA | 415.83
H
By-APLH-2-NO,-5-C1 N~ - NH 529.85
al (+TFA)
Q OH
KPU-53 /=N NH)‘Y\© TFA 352.39
NH
tBu-APLH-0-OH RN 466.41
'S} (+TFA)

-92-




2460 (-)-tBu-PLH 2.55E-07 1.24E-07 87 2 5 EXAWPLE 5

O her

Dehydr onhenyl ahi stin Anal ogs A Modifications

for the synthesis of dehydrophenvl ahistin derivatives
wpO@EDT7e@ her derivatives of dehydrophenyl ahiPETius2@5003636

synt hesi zed using the
in conjunction with other well
synt hesi s

t echni ques.

known organic

-dlacyldlketoplpera2|ne and the first and second

foregoi ng techni ques al one or

[03781 Modifications to the

atdenydes Tnvol ved T the_Syntnests met hod gl y
ac@iﬁlﬁi’ﬂ@l‘{ﬂﬁ the desired VGIURFe to p | MW,
Bertvativesare synthestzed that——Ajgyodity the
phenyl ring and/orjintroduce kCc ring
syst JFRU-54B) al ter natie |ri g4l

Ak 8 olibeohd da ( 21m and/ o496.44
tg} m)g% yhﬁ:e 5-po ring. {(+TFA)
[0379] The figure t he
denydrophenylani STf n conpound OnDdIerd t'® produce
deriv v s of dehydrophenyla Non- I i m.ti ng
exanpfRE5S 67 W 20 008/ 363638 32633
nﬂﬂigmgggﬁ@mﬁﬂare di sc tha onlthis 440.37
di scl osure woul d bge un by those off skilj (+@FA)
the art. CH NH HJj AMA 1) Mdification of the
phenyl ring besed bn the strucgure ofdHknoyn
anti-#y ? sl N conpo K &g, 431.28

Acety ul f onam d o, etc; gk
GBHAPEHR-OH-3Br H3 7 s CHOGH3 5.31
MiL W: sa:s ~ OCH u h (+TEA)
Col chi ci he P3 PA486

KPU-57 /“*N NHW TFA 382.41
Bu-APLH-2-0H-4-OMe 495 44
(+TFA)

KPU-58 /“'N NHJ\‘/\Q TFA 382.41
tBu-APLH-2-0H4-0OMe 496.44
(+TFA)

KPU-59 /~N NH TFA 386.83
(+TFA)

tBu-APLH-2-OH-5-Cl

500.86

KPU-60 /\N NHWCHZ TFA 340.38
tBu-APLH-5-Me-2-furanyl 454 40
(+TFA)
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2) Introduction of other aromatic ring systens etc B

Position of the aromatic ring C Change to the other

ring systems p Mr etc D Further nodification of the
wo2@ee7en on the imdazole ring H/ H am HPCI/USE0SDU3636

-88 WD 20051077940 PCTI US2005/ 003636 102971

Expandi ng on the above nodifications to the

dehydr ophenyl ahi stin conpound, derivatives of the

conpound nay i nclude the follow ng substitutions at

ln'e prrenyt TG (AT - CF3 SOZHE - SOZNRIgH]s
Oé‘ii@ CONRLR?) , STREENURE:t . ¢ 1%@ M.W.

ayot S1085) \\.,) IIuy atiso—nct uﬁec’,he ot iUWiﬂJT Ar="18:

Exanpl es of synthesi zed dehydl ophenyl ahi stin

der i VER¥PHds [0380] AdN oN ?%@i%f syhthesi ZE§0
t@tﬁ gﬁ o) (;:Hg, | e j di s¢l osedji 90 88
abl e 4. Ta 4.

al synthesi zed (+TFA)
derivatives of dehydr phenvl ahi stin COVPOUNDS

STRUCTURE FORM MW OKPU-20 =N NH TFA 370.83 | NH
484,86 tBu-APLHpL O NH ~ O _H4TFa) s 0 0|KPW,3q /5
N 0 BB 80, 40 t pu- 4BCFY 2, -’%ﬁﬁ\@)ﬁio yIRE | e

A8 A0 H-8-thivdytA) D N~ N 456.44
(+TFA)
o) CH,
KPU-63 e NHW TFA | 33939
H
Bu-APLH-N-Me-2-pyrrole N~ N 453.42
A (+TFA)
(8]
KPU-64 /=N NH® Cl | Tra | 40527
tBu-APLH-3,5-diCl NH__A A NH
O Gl

o
KPU-65 /=N NHW CFz3 | TFA | 40439
£Bu-APLH-m-CF; %NH
' 0

O
KPU-66 _ l TFA | 386.44

) /=N NH
tBu-APLH-1-Naphthalene H A NH
O
O
KPU-67 /~N NH O TFA 386.44
tBu-APLH-2-Naphthalene NR A A __NH O
O
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KPU-31 /-N NH 2TFA 337.38 tBu- OPLH 3-pyridyl NH {NH

| N 565.42 1-\ Q (+2TFA) O Me KPU-32 /=N NH / TFA

350.41 tBu-APLH-0-Me NHS // ONH 464.44 (+TFA) -89
WODNBO0BHO77940 PCTf US2005/ 003636  COVPOUNDSPSTRSTENRES36

SAALLTMMW FOR O KPU-33 /---N NH 2TFA 351. 40

t Bu- APLH 3- Me- 2-pyridyl NH NH N/ 579.45 O Me (+2TFA)

0 KPU-34 /=N NH TFA 354.38 tBu-APLH-4-F NHr NH F
'468.40 (+TFA) 0 KPU-35 /=N NH F TFA 354. 38

tB%@kg NN 77 [(NH 7 %gz& Ve KPU{3GArFN NH T
i RS tBu-AF>L|+5fé UL H/ NH{NoRkt | MW
584. 47 O (+2TFA) [O F RPU-370 - N N[ TFA 354, 38
t Bu- ARipi.e8 F NH p~NH 468. 40 fl+T 0
Ripi-e8 P 88,40 AL ) i TFA 405,27
TBu-APLH-2,3-dCl NH L A NH
' 0
KPU-69 /=N NH == 2 TFA 362.42
TBu-APLH-m-Vinyl NH L A NH
O
QO F
I{PU-77 /":N N " TFA 480.28
TBu-APLH-2-F-5-1 NH A AN
[
0 s~
KPU-79 | PR N TFA | 36845
tBu-APLH-2-(Methylthio) NH I fm
O
O
KPU-80 /=N NH = OCF3 TFA 420.38
TBu-APLH-m-OCF; NH A A _NH
O
Q F
KryU-81 SN NHT N TFA | 38438
TBu-APLH-2-F-5-OMe NH_A AN
9] OMe
8]
KPU-82 /=N NH)k(’\Q:OMG CTRA | 38438
TBu-APLH-4-F-3-OMe HN, A NH -
O
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KPU-38 /N NH / Me TFA 350. 41

NH / 464. 44

~ O (+TFA)
t Bu- APLH-p-Me NH / NH / Me 464. 44

(+TFA)

t Bu- APLH-m Me NH / [/
0 KPU-39 N NH / TFA 350. 41

O -90 WO
waaes/0084040 PCT/ US2005/ 003636 COVPOUNDS STRJEkIdbtes/003636

SALT MW FORM O KPU-40 /-N NH TPA 415. 28
tBu- APLI I -p-Br NH ?NH Br 529.31 \ (+TFA) 0 KPU 41
/=N NH Br TFA 415.28 tBu-APLH-mBr NH |,,,,~NH
529.31 (+TFA) 0.KPU-42 /-N NH s TFA 342. 42
tBu- i%enyl NH r +II—A) & 43
q%ﬁ"#? i Bu- APM%‘? I NH (| oy | MW
475. 42 TTU VUV (+TFA)| 0 KPU-44G7 =NNH FA—S8044—0
) KPU-83 NN TFA 408.39
TBu-APLH-2-OH-5-tBu SN
OoH
O
(@]
KPU-84 /=N NH™ N TEA 341.39
TBu-APLI—I—cyolohexane PN NH
O
Q
KPU-86 /SN NHT N F ol TeA | 36839
TBu-APLH-2-Me-3-F AN, L A NH
O
(@] F
KPU-87 /=N NH™ TFA 368.39
- TBu-APLH-2-F-5-Me AN A _NH
3
O F
KPy-88 /=N NH™ ~F TFA 388,83
TBu-APLI-2-Cl-6-F HN, L __Z__NH
Cl
O
O F
KPU-85 /=N NH & TFA 372.38
TBu-APLH-2,5-di-F A A _NH
O [
Q
KPU-90 /=N NH™ TFA 364.38
TBu-APLH-2,3-di-Me HN A A NH
O
Q
KPU-91 /=N NHT NP TEA 364.38
TBu-APLH-2,6-di-Me AN NH
O
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tBu-APLHMEtO NH NH (9 A O Owe KPU-45 /-N NH / TFA

426. 47 NN ~Hi
540.49 (+TFA)

SALT MW

/| TFA 381. 39

p (+TFA)

t Bu- APLH- 2, 4, 6-Tri Ove NH pM eO Owe
O NO2 KPU-46 /-N NH H TFA 381. 39
wb BeosAPlolb 0- NO2 NH ~~ NH 495. 41

- 9ETNE2005/003636
2005/ 077940 PCT/ US20051003636 COVPOUNDS STRUCTURE

FORM O KPU-47 /-N NH NO2 TFA 381. 39
t Bu- APLH-m NO2 NH / NH 495. 41 (+TFA)

0 KPU-48 /=N NH
t Bu- APLH- p-T NO2 NH / NH NO2 495. 41

CFTFA— 0 KPU—4S N NH7—CN—TFA 361 40—t By=#REEnrEN
NH COMRQITSDE2 (+]FA)  OSERUCWBD ~N NH|/ d MLW.
43528t Bi—-APEH-01-Br—t~—Ng~+—529@ - - ey
KPU-92 S NHWC}Me A | 41130
{Bu-APLE-2-NO»-3-OMe | M A _A_NH
o
Q
KPU-93 /=N NHT N TFA | 36438
TBu-APLH-2,5-diMe HN L A NH
0
o =
KPU-94 /=N NHJ\,%@OMS TFA | 381399
Bu-APLH-2-NH,-3-OMe | T 2\ A __NH ~ ‘
o
5 N
KPU-96 rwlejﬁﬁij TEA | 1351.41
TBu-APLH-2-NH, AN 2 A _NH
)
O
TBu-APLH-m-NH, A NH
o

C.
[0381]

Evaluation of debydrophenviahistin derivatives

Bvaluation of derivatives described above is assessed according to the

methods described in Example 3. Additional evaluation of the derivatives are extended to

specific activities such as determining the inhibiting effect on cell proliferation, the effects on

a specific cellular mechanism (i.e. microtuble function), effects on cell cycle progression,

evaluating in vifro anti-fumor activity against cancer cell lines, efc. Some evaluation method

protocols are given below.
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O KPU-51 /- NNH/ OH TFA 352.39 tBu-APLH-m OH NH //
NH 466.41 |\ (+TFA) O N02 KPU-52 /=N NH / TFA
415.83 tBu-APLH 2-NO2-5-C1 NHS // pNH i 529.85 d

wo jﬂ;ﬁ@},%oo OH KPU-53 /-N NH / TFA 352. 39 PCT/US2005/003636
tBu-APLH-0-OH NH/ NH I / 466.41 (+TFA) 92 WO
2005/ 077940 PCT/ US20051 003636 COVPOUNDS STRUCTURE
FORMMW OOCHKPU54 /=N NH/ TFA 382.41
tBu APLH 2-OH 5-Ove NH NH / 496.44 O Owe (+TFA) O

PUISS |Gl bl Ag0 it Bl e e oo

431{0282} t BEntd\EH.c&l—v@llCdﬂ-a%BVeNﬁtomerl‘pﬂitd 10018485 .A3349 Bfls derived
+TFA) , 0 KPU-57 |

ERta 140 CRERErEREe e 10 SRR o e et ) adding

10% bovine fetus seram to EMEM culture medium (Nissui Seiyaku Co., 1td.) having

antitumor effect against A-549 cells derived from human lung cancer are placed. Methanot
solution of the derivative obtained by the above-listed examples are added to the wells of the
uppermost row, specimens are diluted by the half-log dilution method and added, and the
plate is incubated in a carbon dioxide gas incubator at 37°C for 48 hours. The result is added
in lots of 10pl with MTT reagent (3-(4,5-dimethyl-2-thiazole)-2,5-diphenyi-2H-tetra
bromide)(lmg/nﬂ + PBS), followed by incubation in a carbon dioxide gas incubator at 37 °C
for 6 hours. The culture medium is discarded and the crystal of produced in the cells are
dissolved in 100ul/well of dimethylsulfoxide, Absorption of 595 nm light is then measured
with a microplate reader. By comparing the light absorptions of the unireated cells to that of
cells treated with a specimen of a known concentration, the specimen concentration that
inhibited cell proliferation 58% (ICse) is calculated.

2) Cell Cvcle Inhibiting Activity of Dehydrophenvlahistin And Its Analogs

[0383] Cell strain A431 is derived from human lung cancer. EMEM culturs
medium containing 10% bovine fetal serum and 1% MEM nonessential amino acid solution
(SIGMA. M2025) is used to incubate A431 cells at 37 °C in an incubator saturated with 5%
carbon dioxide gas and water vapor. The refined specimen of dehydrophenylahistin obtained
by the methods above is added to the cells in the log-growith phase and progression of the cell
cycle is analyzed by flow cytometer and microscopic observation.

[0384]  The effect on cell cycle progression of Hela cells is depicted in Figure 42,

EXAMPLE 6
Structure-Activity Retationship Of Synthesized Dehydrophenylahistin (DehydroPT.
Derivatives
1) Overview in derivative syntheses

[0385] Many, but not all, of the derivatives of dehydroPLH disclosed herein
include one, two, or threc modifications at the phenyl ring (Figure 5 below). The derivatives
were gynthesized by the methods described above. As shown in Table 5, certain compounds
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O OH KPU-58 /-N NH TFA 382.41 tBu-APLH 2-OH 4- OWe
Ntl / NH Owve 496.44 (+TFA) O OH KPU-59 /-N NH TFA
386.83 tBu-APLH2-O45-C "/~1/ NH ~~NH / (+TFA) ~~

6 0 KPU-60 /-N NH CH2 TFA 340. 38  pcT/US2005/003636
W‘?fa“ﬂ-é%&iﬁ 5-Me-2-furanyl NH / NH 454.40 (+TFA) -93
y

WO 2005/ 077940 PCT/ US2005/ 003636 COMPOUNDS STRUCTURE
SAALT4 rylw. FOR O KPU-61 /-N NH/ C TFA 376.86
t Bu- APLH5-C -2-thionyl NH / NH 490.88 O (+TFA) 0

shﬁ%%hg%ﬁ @%&%&?ﬂfqﬁﬁ%@ﬁ#@lﬁf&%ﬁ apg @ﬂf;dfi%#ﬁf’g%ﬁ “Fge most

potdid cbmphihd®3Bibdthe ah@hl}sﬁ%iﬂe NF MVanPwyKPD196, Niis/valld was 16-times
453. 4 (+TFA) KPU- 64 ~-N NH t)/. C TEA 405. 27
~ang QEPWLWIB’T ghay; @at RiqdehydroRE w-dehydroPLH, respectively. These

derivatives have mono-substitution at the o- or m-position of the phenyl ring with the halogen
atoms such as fluorine and chlorine atoms or the methyl, vinyl or mefhoxy group.
Derivatives with substitutions to heteroaryl structures such as the npahthalene, thiophene and
furan rings also elicited a potent activity.. KPU-35, 42, 69, 88 and 81 also showed higher
activity than tBu-dehydroPLH.

" Table 5. Synthetic potent dehydroPLH derivatives

Compound Structure ECs (nM)
9]

KPU-9 /=N NH = oM 31
NHIK/\H,NH

KPU-35 <N ONHT NP F 10
%NH
KPU-18 /=N NH™ 42
Nifﬂ\/\ﬁr\m
‘ cl
KPU-19 /=N NH = 20
NH A -NH
0
O
KPU-38 /=N NH ¢ Mei 45
%NH
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Cl 0 KPU-65/ /| CF3 TFA 404.39 -N NH tBu- APLH m CF3

NH/ NH KPU-66 O/ TFA 386.44 =N NH/ ~

t Bu- APLH 1- Napht halene NH NH/ 0 KPU-67 / /| TFA

w@\%ﬁs;ﬂ’f‘mm‘ N NH t Bu- APLH 2- Napht hal ene NH i [/ p®NHos2e89003636

20051077940 PCT/ US20051003636 COMPOUNDS STRUCTURE

FORMMW OC KPU-68 /=N NHi \ G TFA 405. 27

TBu-APLH 2,3-dild NFi i NH (i 0 KPU-69 /-N NH TFA

362.42 TBu-APLH-mVinyl NHNHi O O F KPU- 77 /=N NH

TFA 48 s APLH 2= e aethrd W] 11 s 79 /
TEA 364 Spipon - : %Oﬁ) H O
- KPU-37 /=N NH™ 21
NH A A NH
o
O
KPU-41 /=N NH O Br 31
NH L A _NH
o)
9)
KPU-29 /=N NH™ \S/ 44
NH, L A NH
| Me
o)
o)
KPU-16 /=N NHT N OMl 49
NH 1 NH
O Oble
O Me
KPU-32 /=N NH™ 42
NH_A - __NH
‘ 0
0
KPU-42 /=N NH’u\rfﬁ\YfiF 54
- NH,___ = NH ==
o}
0 NO,
KPU-46 /=N NH = 44
NR A A __NH
o
)
KPU-44 /N NHT N OF 43
NH,_ 2 NH
0
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0 KPU-80 /=-N NH / OCF3 TFA 420.38 TBu- APLH m OCF3

NHNHi OF KPU-81 /=N NH/ TFA 384.38

TBu- APLH-2-F-5-Ov NHi O Ove O KPU-82 /=N NN/ Owe
wOBRMWs8844B88 TBu- APLH 4-F-3-Ove HN NH ( i F @CTARZoWd3636

2005/ 077940 PCTI US2005/ 003636 COVPOUNDS STRUCTURE

SALT MW 0 FORM"U-83 /-N NH / TFA 408. 39

TBu- APLH 2-OH5-tBu HN OH 0 KPU-84 /=N NH TFA 341. 39

TBu- APLH cycl ohexane HN NH O O KPU-86 /=N NH / F TFA

368. 39 CHoRRF 2~ VB~ SifuddeNH 7 O Dice &ingy| / =N NH

- TFA B6839 BU- APLHZ2-Fg5- Ve HN
{Bu-APLE /=N NH = 13
®pU-2) | NH_A L NH

¢
(9]
KPU-69 /=N NHT Y 2 16

NH NP NH
m
G
KPU-80 | /=N .NHJ\’/@/OC& 13
NH ) - NH
m

3 F
KPU-81 /=N NH = 19
NH PN NH
OMe
[8]
KPU-90 /=N NH 3
AN A A NH
0
0
DehydroPL /=N NH = 48
H (KPU-1) NH A NH
AN 0

2) Introduction of the methoxy groups to the phenyl ring

[0386] Colchicine recognizes the same binding site on P-tubulin as PLH.
Colchicine has four characteristic methoxy groups on its A and B rings. A series of
substitutions with the single or multiple methoxy groups was performed and the results of

cytotoxic activity are shown in Table 6.
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O OF KPU-88 /-NNH/ - TFA 388.83

TBu- APLH-2-Cl-6-F HNNH CI OF QU89 /=N NH/ TFA

372.38 TBu-APLH-2,5-di-F HNNHOF OKPU90 /--N NH
WO 20050FA4864. 38 TBu- APLH-2, 3-di -Me HN NH O pOT1/0S2005/003636

| CPU-91 N NH / TFA 364.38 TBu- APLH- 2, 6-di - M HN NH

-96 WD 2005/ 077940 PCT/ 11S20051003636 COVPOUNDS

STRUCTURE FORM MW O N0O2 KPU-92 /aN NH Owve TFA

411.39 tBu-APLH 2 .NO2-3-Ov HN NH O O KPU-93 N NH /

ke A28t oflihd mét sebstinfiolEn He/ oliFatidd of Q’Iw'ézcells
Compound Structure ECS0 (M)
0
DehydroPLH /=N NH = 48
KPU-1) NH A L NH
N 0
0
tBuAPLH /=N NHW 13
NH
O
O Ohde
KPU-8 /=N NH = 89
NH A NH
e,
O
KP1J-9 /=N NH = Oie 31
NH L _A_NH
0
o}
KPU-6 /=N Nﬁ)m 6730
NH '
N NH OMe
0
O OiMe
KPU-10 /=N NH 1350
NH__L A NH
O OMe
O OMe
" KPU-12 /=N NH/“\(\@ 4980
NH
SN NF OMe
0
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KPU-94 /-N NH / Owve TFA 381. 399

t Bu- APLH- 2- NH2- 3- Owe

HN NH O O 2 KPU-96 N NH TFA 351.41 TBu-APLH 2-NH2 HN
NH O KPU-97 /=N NH/ NH2 TEA 351.41 TBu- APLH m NH2

wolRbusiez e C. Eval uati on of dehydrophenyl ahi steicmos2005/003636

derivatives [0381] Eval uation of derivatives

descri bed above is assessed according to the
described in Exanple 3. Additiona

met hods
eval uati on of the

~derivatives are extended to specific activities such
as det t he inhibi fect on celEttSO(nM}
pr OIT‘V?P’%{%&] reeff eugmgm?ét spectig-cettutar
mechani sm i crotubl e fun ti n) onvef flects on cel |
cyclle pFdi b’sS,l oh, /&Ml ¥ tro ant i 283Gnor
actijvity agai nst & NHi g)wc Sone
evalfuati on net hod are gl ve®bel ow. -97 MO
200%/ 077940 PCT/ US 1003636 1) Cell Proliferatipn
I nhifbrting Effect of Dehydrcophenvd)ﬂgl ST
Anal;ogs nto each el | .of \a g@é [
mcrotltkg&‘pg ate A- 49 s defive8l%ron
human | ung cancef pr HHlo ells/mM in a
cul fure nedi um opt aifped by jpadding  10% bovi ne fetus
serumto EMEM cul ture® nedi um (N ssuiSei yaku Co.,
Ltd)) having antitunor effet agalm@t A1549 cells
der il ved gfpiefg hum s | aced. Mgkphanol
sol ytion of the )y the
aboye-|isted exa e wells of the
uppernbst row, s ed by the hal f-Iliog
di |y , plate is
i ncubated in a carbon di odee gas i ncubafor at 370
for |48 E®U-& Th FAMP ot s ofgzl 01
wWth MIT reagent
(3-(4, 5-di met hyl 12H-tetra
broﬂnde)(lrrg/m astion in g
car pormr—droxtde—g 6—hours-
Theicul ture nediu crystal of
pr oguce8Pn24 he 00170421 | jof
di met hyl sul f oxi de. ight is tthen
measur ed

[0387]  The result demonstrated that substitutions at the m- or o-position increased
cytotoxic activity against HT-29 cells. KPU-9 and 16 showed high activity. The methoxy-

derivatives with triple substitution (KPU-11, 17 and 45) also showed activity. The structure
of KPU-24 was assigned by MASS analysis. )

3

j0388]
a series of different functional groups were introduced, which include both electron-
withdrawing and -donating groups. The result of oytotoﬁcity against HT-29 celis is shown in

Tables 7

and 8§, respectively.
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Modification with the electron-withdrawing groups
To study more expanded structure-activity relationship on the phenyl ring,



with a mcroplate reader. By conparing the |ight
absorptions of the untreated cells to that of «cells
treated with a specinmen of a known concentration, the
wepesiom®ao concentrati on that inhibited cell por/us2005/6003636
proliferation 50% (1C50) is calculated. 2) Cell Cycle
I nhibiting Activity of Dehydrophenyl ahistin And Its
Anal ogs [0383] Cell strain A431 is derived from hunan
| ung cancer. EVMEM cul ture nedium containing 10%
boviosey] f etSbstetionarans ;196 MM 1ﬂ&f‘@§e%ﬁ%1%§icre§§@d%ﬁﬁ%} Ofhese
solutlon (SIGVA MP0O25) is used to incubate
rosilig|ese well oopsigteptvifhihe psapbibomethax@atied with 5%

Tama&bgﬁe&l'o@ b Rodiew :maﬂa\)@ﬁﬁgimr}f QRBfone IheSn g@ﬁg&@%ﬁns

Specl rophenyl an
met hods, .abayg | 5 added t Qﬁrcells in tH@CthN@romﬁh
' phas—e—arﬁﬁm'grm—ﬁ%@ cett—geyctreTs—analyzed
by fil ow cytometer and microgcopic jobsenvation. [0384]
The |ef fBBY-18n cpl | cyeNe off HeL#2celld is
depijcted in FingeNﬁ == rugture-Activifty
Rel ati onshi p O | Synt Hesi zed!iDehydr ophenyl ahi stin
(DehydroPLH) Derivafihves ?) Overvi ew|in derivatiyve
synttheses [0385] Many, butonot alT, of [tThe
derijvat] of Hehydr oPLH di s¢ ein _include
one, tw%?ﬁap t h eg,fiotli M > pheﬁgl ring
(Figure 5 bel ow. ' ~ 2 synt hesi zgd
by tthe net hods fescri bed agove. As shown in Table |5
certai n_conpounfls 8 WD 2005/ 077940
PCT/US2005J003686 showed --re potent ¢ytotoxic
actilvi typizhgn d=hydfg LH ahd Bu~gdehydroPLHs,sThe nost

pot ent conpound enhl g 3\ val ye of nwlwas
KPWI90. This va ' anti44ti mes hi ghe
t han that - of dehy LH and tBu dehydr ¢PLH

r espect iLvel Vi T’]QQQ deri \Lat iLves have
nong- substitutipn at the o-§ ositifon of the
phenyl xPugiwith theshgl such as sfil uoriine
and |chl ori ne at pnsNH8 he ety nyll or nmet hoxy
groyp. Derivat]|ves t h”sulfsti t uf]i ons jt o het eroarlyl
stryctures suchjas npah®hal enéO:t hiiophene and

H5ot-ett nni-. A RV KPL]

f ur an ||||go al-sp—etetted aopu et ettt -ty |\|u-35,
42,169, 80 and 81 al so showgd hig ef activity thdn

t Bu{ den§B¥WSRLH. | Tabl <8, n ot ént dé&Mydr oRLH
derilvatives CofrpoliH t (RAP 0

KPU-37 /=N NH e 21
KPU-35 /=N NH = F 10
%NH
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KPU-9 /--NNH/ OM31 NHi // NHI / ) 11 0 KPU 35
/I=NNHF 10 NH, / NHI / O OC KPU 18 /=N NH 42

NH / NHI / O KPU-19 C 20 N>~ // pyNHI / Il O
WERWsB3794N NH / -, Me 45 NH NH -99 WO 2005P0TISARS/003636
PCT/ US2005/ 003636 Conpound Structure ECso n O F
KPU-37 /=N NH/ \ 21 NH/ NH! O ICPU-41 /-N NH/

Br 31. NH- // NHI / ~11 0 KPU-29 /-NNH S 44 NH
[ NH Me

Compound Structure ECs (nM)
o)

KPU-34 /=N NH 466

0

O Br

KPU-50 /<N NH N 38
NH L __ A _NH

0O
O

KPU-41 /<N NH P B 31
Nif\/\WNH

O

0
KPU-40 /=N NH N 623
%NH .

0
o) NO,

KPU-46 /=N NH 44
NH 3 _ A _NH
o
3)
KPU-47 SN N NP NO, 40
NR _ A _NH
I .
o)
KPU-48 /=N NH > 20 pM

2
o]
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O KPU-16 /-NNHOVM42 NH, / NHO Ov O Me KPU 32

/[-NNH/ 42 NHi // O-NH 0O KPU-42 /-N NH g 54 NH,,

0O O N2 KPU-46 /[-NNH/ 44 NH~/ NHO KPU44 /--N
WORPOSETA® NH / NH 1 / -100 WD 2005/ 077940 PCT/US2005/003636

PCTI US2005/ 003636 Conmpound Structure EC50 n O

tBu-APLH /-N NH 13 (KPU-2) NHi / NHI / O KPU 69

/=N NH 16 NH/ NH O KPU-80 /=N NH/ OCF3 13 NH/

Ni / OF KPU-81 /=NNH/ -- 19

Compound Structare ECso (nM)
8]

KPU-49 SN NH N ON 28
NH A NH
8]
o
KPU-43 /=N NH = >20 uM

o)

Table 8. Effect of the electron-donating group on proliferation of HT-29 celis
ECs; (mM)

Compound Structure
Q OlMe

KPU-8 /=N NH = 89
NH_\ A NH

0
KPU.9 /=N NH e OMe 31
NH A A NH
o)
O .
KPU-6 /=N NHJ\/@ 6730
NH
N NH OM
0

e

O
KPUJ-44 /N NH = OE 43
N;f\)\'rm-t

O

-106-



NH~/ NHI / O KPU-90 /=NNH3 HNNH/ OO

DehydroPL /-N NH 48 H (KPU-1) NHr NH O 2)

I ntroduction of the nethoxy groups to the phenyl ring
wWoQaBAe179@D| chi ci ne recogni zes the sane bi ndi PgTAISE®5/003636

(3-tubulin as PLH.  Col chicine has four

characteristic nmethoxy groups on its A and Brings. A

series of substitutions with the single or multiple

met hoxy groups was perfornmed and the results of

X1 Y T wn 1 n Table 6. km@)

2005, SEMPISCT] o005, CUTEBEEE Tablc 6| EfFact wof L he

nmetlhoxv group SJbStItutIO ollferatlon of
HT-129 &80 Conpopsd iU (n1Vl ) 4TY
H | O O t BuAHLH

Dehydr oPLH / =N NMH48. U
/-N NH/ 13 (KPU 2) [V TNHT i 0 OV KPU-8 /| -N
NHiB89 NH, / N KPU-99/=N NH Ove 31 NH, j NH

EPU-22 m > 82

) O ivie
KPU-32 /=N NH = 42
NH A A NH
o

O

O
KPU-39 /=N NH = 460

e
KPU-38 SN NHT N Me 45
YV/L\WNH

C

OH

<)
KPU-53 /=N NH = >20 pM
NH AL A NH
o
O
KPU-51 /=N NHT N OH 617

Q
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O KPUH6 /=NNH/ 6730 NH/ NH Ov O OV KPU- 10
1--NNH/ 1350 NHS // pNHi / Ow O Ow KPU-12 /-N
NH 4980 NH/ NH 1 / Owe -102 WO 2005/ 077940
wEehs5A05/ 003636 Conpound Structure EC50 pakusios/o03636
KPU-13 /-N NH/ W 2130 NHNH Ow O OWwW KPU 14
/[--NNHHW 610 NH/ NH O OOWw KPU-15 /=N NH / \
4430 NH NHI1 / MO OO KPU-16 /=N NH/ \ Ow 42
NH, / NH' / 0 Ow O

Compound Structure ECsp (aM)
8] OH
KPU-23 SN NH N OMe 5870
NH A A NH
. o) OH
KPU-58 /=N NHW >20 uM
NH
AN NH OMe
O
OH
KPU-54 /=N NH= >20 pM
NH A NH
OMe
5 :
OH
KPU-57 /=N NH’L(/\@ >20 UM
NH
N NH OMe
O

[0390] The present disclosure is not bound by or limited to any particular
scientific theory. Nonetheless, it is appreciated that persons of skill in the art may terpret
the results presented herein to suggest that a relatively smaller functional group, affecting less
steric hindrance, may be preferred to elicit more potent activity, and slightly large groups
such as the ethoxy group (when compared to the methoxy group) or the Br atom (when
compared to the Cl atom) may affect steric hindrance unfavorable to interaction with, for
example, the tubulin binding site. Moreover, because the electrical property of these
substituents did not affect the activity, it is suggested that these relatively small substituents
do not directly interact with the binding site of P~tubulin, but restrict the conformation of
dehydroPLH suitable for the binding. Or, as another possible hypothesis, the hydrophobic
property may be a more important factor at the binding site for o- or m-position on -tabulin,
since introduction of the hydrophilic hydroxyl group, which can form the hydrogen bonding
as a hydrogen-donor, drastically decreased the activity.
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KPU-24 /=N "NH 7040 NHS' / | O Owe [0387] The result

denonstrated that substitutions at the m or

o-position increased cytotoxic activity against
wolzeid@7mal | s. KPU-9 and 16 showed hi gh acti viPCy/UsTues003636

met hoxy- derivatives with triple substitution

(KPU-11, 17 and 45) al so showed activity. The

structure of KPU 24 was assigned by MASS anal ysi s.

3) Modi fication with the el ectron-w thdraw ng groups

Ollggﬁ]] TOA SInHaY i PEKle 9XRADERHoSthE éﬁ%&ﬁiﬁeﬁ‘ftﬁﬁ&hd/dytdtom activity
atironship on the phenyl ring, a series of

at thelpfrsiiommay bnerdosiars oribe 9@3%%@@? Ferewn Hhihle 10. The
_ wm%o%n&ug&x%ngﬁecﬁjvg “fﬁﬂc‘ﬁpnal%& rﬁdﬂcﬁ‘ hRA h%ﬁ&aidtﬁ}ﬁy than tBu-

e resul OX|C|tyaalnst HT- 2
dehydePLE, insy slhownfurther Madified Zndsideeghe mﬁwtqf\ﬂeq %tereoch@alstry

2005/.07.7940. 3
fromg) t(t %’ émger ﬂ&? VI§L b?cgé,t}ltjl‘?%%dq 308%?%&&]“[691 %%gtletgi%g{h'a{ &’Jc{e% the
electifht ciém;ltyyin tih aﬁﬁlgateﬂsdmhbls bmdsemased:dntﬁaumshosfbe redugtionlpf Z to £

the ca t he net hox bI c
migrafiQn lyyy 1 gﬁ‘ ﬂ‘i"ﬁ\ﬁ‘ ﬂ’@reg#ég % g‘%mﬁ?lg'l | 1eersa flj:&olﬁe%o;T Elli -I%BI% can
also 68bct this gund Structure ECSQ (nM OC KPU 18 42

NH NH / KPU-19 /-N NH Cl_ 20. NH

P393 | -Monfiosins vy Pt o6 agern bygselemsd forR g logment
~of p%gem!\'hhtl alo biologically stable compounds. The phenyl ring of phenylahistin is
oxidized by cﬁocﬁome P-450. Double modification that reduces the electron density of the
phenyl ring may therefore be effective to avoid P-450 oxidation. Thus, the combination of
the small electron withdrawing group such as the fluorine atom to the element that can

increase the activity such as -OMe, -Me, -CL, -F and Br, may result in more potent and

biologically stable drug compounds.

Table 9. Summary of modification at the o-position

Compound Structure ECs (nM)
O

KPU-2 /=N NH™ N 48
NH__2 A _NH
0

' : s OMie
KPU-8 /=N NH = 89
NH A A NH
' 0
O F
KPU-37 /=N NH = 21
NH__ o NH
O
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ONR2 ON® KPU52/-NNHII0 NHNHI / C OF

KPU-37 /--NNH 21 NH/ NH 0 KPU-35/=NNH/ F 10 NH

NH -104 WD 2005/ 077940 PCT/ US2005/ 003636 Conpound
w8toasorome ECso (nM? 0 KPU-34 /-N NH / 466 PHNIFUS206500B636

OBr KPU-50 /-NNH/ 38 NH/ NHO KPU-41 /-N NH/
Br 31. NH.// NHI / 0 KPU40 /=N NH 623 NH NH Br O
N2 KPU-46 /-NNH/ 544 NHr / YNH I [/
Compound Structure ECso (nM)
o Ci
KPU-18 /=N NH = 42
NH AL L N
- O Br
KPU-50 /=N NH =3 38
NH L L NH
0
0 NO,
KPU-46 /=N NH = 44
NH L A nH
O
O Me
KPU-32 /=N NH = 42
NH A A NH
8]
) OH
KPU-53 /=N NH = >20 uM
NH A A NH
O
Table 10. Summary of modification at the m-position
Compound Structure ECs (uM)
O
XrU-2 /=N NH = 48
NH A NH
O
O
KPU-9 /=N NH™ OMe 31
NH__L A _NH
Q
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0 KPU-47 /-NNH/ NOZ 40 NH NH 1 /

/[ >20 M NH/

NH |

0 KPU-48 /-N NH

/[ NO2 -105 WD 2005/ 077940

PCT/ US2005/ 003636 Conpound Structure ECso (nM O
wiBlosdBodo- N NH / A CN 28 NH NH 0 KPU 43 / - - RoiNHs2005%003636

20 M NH ,

/ NHCN O Table S. Effect of the

el ectron-donating group on proliferation of HT-29

cells Conmpound Structure ECso (nn O Ove KPU-8 /-N NH
89 NH / NHI / 0 KP9 /-NNHOw 31 NH, / NHO
KPY—66—=NNH6730—NH— 7~ NH T 7 O] Gg Hﬂﬁf’ [N NH
/ \| CEowpousNHS|// ~NH Piructure S
0 .
KPU-35 | ;=N NH F 10
NH 1 Nn
e)
O .
al
KPU-19 /=N NHT Y 20
NH _A A _NH
0
KPU-41 /=N NH 31
N
KPU-47 /=N NH 40
f\%r
KPU-38 /=N NH’U\(\@ 45
f\’)wr
KPU-51 /=N NH 617
/ﬁ\’l\rf
KP1UJ-49 M 28
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Structure ECso (nNNl) O KPU-30 /-N NH trHH O 477 NH NI

/ 0 KPU22 /=NNH/ \ Il 8 NH/ NHO M KPU-32 /-N
woNded@7odH , // NH ~ 0 0O KPU- 38 /-N NH M HST/NBL005/003636

[,/ NH O KPU-39 (-N NH 460 NH NH/ Me O OH KPU 53

[=ENNH/ \ >20M NHr / YNHOO KPU51/-NNH/ \

OH 617 NH/ NH -107 WO 2005/ 077940 PCT/ US2005/ 003636

Conpaund. _Structyre EC50 (nM 0 OH KPU-23 /N NH / _Owe
5870 Wor¥ound Stracture - ECo M)
= .
KPU-44 SN NHT N OF 43
NH L _A_NH
o}

4) Substitution of the phenyl ring to aryl-heterocycles

[0393] The phenyl ring may also be replaced by heteroaryl groups. The result of
such replacements in terms of the cyiotoxic activity is shown in Table 11. Since the arylic
nitrogen atoms can form a hydrogen bonding with a NH group of the diketopiperazine ring
and restrict the conformation of the molecule between pyridine and diketopiperazine rings to
an uniplanar structure, the active conformation of dehydroPLH would be required a certain
level of dihedral angle formed by the steric repulsion between an amide hydrogen atom of the
diketopiperazine ring and an o-hydrogen atom of the phenyl ring (Figure 6).

Table 11, Effect of the replacement with fie heteroarvl ring on proliferation of HT-29 cells

Structure ECs @M)

0O

KPU-28 /=NONHT YT >20 uM
_ NH L L NH N__-
o

Compound

Q
KPU-31 /=N NHJ\(’\(\j 96
%NH P

N
O

0
KPU-25 SN NS 544
%NH N

0
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el ectron density in the conjugated doubl e bonds may

contribute to the reduction of Zto E mgration by
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mgration. [0392] Mdification at two parts of the
-ring can be preferred for the devel opnent of potent

but al so biologically stable conpounds. The phenyl

ring of phenylahistin is oxidized by cytochrone
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EC50 Mh, KPU—2 /=N NH 8N NH / |NH ¢ O Owe

KPU-{8 HQ KPW 37" "-N NH 21

NH // NH ( - /077940

PCT/U82005/003636 Structure EC50 (nM P C

KPU-{18 /-N NH 42 /I NHOBr KPU50 /[--NNH/I 38

NH NH _

[03924] Replacing the phenyl zing with a smaller furan or thiophene ring, for

example, KPU-29 or —42, cxhibited activity. The phenyl ring can be changed to other
aromatic structure while maintaining the potent activity.

5) Metabolism of phenylahistin

[0395] in the recent his study, (2)-phenylahistin was treated with rat hepatic
microsome or human hepatic P450s. In human case at least seven metabolites were detected,
and two éf them, i.e., P1 and P3, were major metabolites, represented more than 60% of the
recovered metabolites.

[0396} Since there is no exo-olefin structure in tBu-dehydroPLH, present
synthesized derivatives have no oxidization like Pl and P4. However, oxidizations such as
P3 and P5 are formed during the hepatic metabolism. Various derivatives, which prevent
such metabolism, are effective to avoid P450 oxidization at the phenyl ring. The imidazole
ring can also be modified to avoid the unfavorable oxidation.

6) Physicochemical stability of dehydroPLH

[0397] The physicochemical stébility is one of the unfavorable problems of
dehydroPLH. In phenylahistin, since there is no additional olefin structure at the benzyl part,
there is no such problem. However, in dehydroPLH, the benzylidene moiety can be easily
activated,‘ probably with the visible light, and the Z to E migration frequently occurs due to
the existence of longer conjugation of the double bond. This migration occurred even under
normal toom light. In the cytotoxic assay, some of the compounds migrate to £-form during

the incubation, aithough this migration probably equilibrates at the 1 : 1 ratio in the case of
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Tabl e 10. Sunmary of nodification at the rra-position
wormpotme Structure EC50 (nM 0 KPU-2 /--N RETES2008@3636

NHNHO O KPU-9 /=NNH/ \ OM31 NHNH -110 WO

2005/ 077940 PCT/ US2005/ 003636 Conpound Structure ECG

(n1Vi) 0 KPU-35/-NNH/ F10 NHIi 0 KPU 19 /=N
NH/ d 20 NH, / NHI / O

- dehydroPLH. This migration can be controlled. The Z to Z migration is also known in-
combretastatin A4, a same type of tubulin inhibitor, and a few studies for improving this
problem were repoﬁed. _

7)  Prodrag Synthesis

[0398] The E-form may also be used as a prodrug of dehydroPLH or of one or
more of its analogs, including those anmalogs described herein. Ome of the wndesired
properties of anti-tubulin drugs involves its low selectivity between tumor and intact tissues,
although these drugs belong o one of the molecular target therapies. This causes undesired
side effects. However, if the compoundé functions selectively only in tumor fissues, negative
side effects of anti-microtubule drugs can be reduced. Since the dehydroPLH (Z-form) can
be produced from its E-isomer by visible light irradiation, the E-form is administered and
photo irradiation is performed only at the tumor site, then only. the tumor is damaged by
photo-produced Z-form and the adverse effect to the intact tissues is reducoed.

[0399]  The E-form can be protected chemically by the addition of 2 bulky but
biodegradable acyl group, which is introduced info the diketopiperazine ring as a prodrug.
This acyl group can be cleaved by the protease in the body. Therefore, the acylated-£-
compound is maintained before administration, then after administration it is changed to the
real E-form, which can migrate to the bioactive Z-form by the local photo irradiation.

[0400]  The synthetic scheme of this acyl-E-form of tBu—dehydroPLH is
suminarized in Figure 9.

EXAMPLE 7
Pharmacentical Formulations of the Synthesized Dehvdrophenviahisting
1) Formulations Administered Infravenously, by Drip. Injection, Infusion or The Like

[0401]  Vials containing 5 g of powdered ghucose are each added aseptically with
10 mg of a compound synthesized by the method and sealed. After being charged with
gitrogen, helium or ofher inert gas, the vials are stored in a cool, dark place. Before use, the
contents are dissolved in ethanol and added fo 100 m] of a 0.85% physiological salt water
solution. The resultant solution is administered as a method of inhibiting the growth of a
cancerous tumor in 2 human diagnosed as having such a tumor at between approximately 10

ml/day to approximately 1000 ml/day, intravenously, by drip, or via a subcutaneous or
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the art of treating cancerous tumors in humans.
3) - Formulation to be Administered Topically

[0403]  Administration fo an individual of an effective amount of the compound
can also be accomplished topically by administering the compound(s) directly to the affected
area of the skin of the individual. For this purpose, the compound administered or applied is
in the form of a composition including a pharmacologically acceptable topical carrier, such as
a gel, an ointment, & lotion, or a cream, which includes, without limitation, such carriers as
‘water, glycerol, alcohol, propylene glycol, fatty alcohols, triglycerides, fatty acid esters, or
mineral oils. Other topical carriers include liquid petroleum, isopropyl palmitate,
polyethylene giycol, ethanol (95%), polyoxyethylene monolaurate (5%) in waier, or sodium
lauryl sulfate (5%) in water. Other materials such as anti-oxidants, hurnectants, viscosity
stabilizers, and similar agenfs may be added as necessary. Perculaneous peneiration
enhancers such as Azone may also be included. In addition, in certain imstances, it is
expected that the compound may be disposed within devices placed upon, in, or under the
skin. Such devices include patches, implants, and injections which release the compound
into the skin, by either passive or active release mechanisms.

EXAMPLE 8
In vitro Pharmacology of KPU-2. KPU-35 and t-butyl phenylahistin

[0404] The in vitro efficacy studies performed with KPU-2, KPU-35 and t-butyl

phenylahistin included: A) a panel of six tumor cell lines, B) studies in multidrug-resistant

tumor cells, and C) studies to determine the mechanism of action.

-116-



Compound Structure EC50 (nM 0 KPU-28 /-N NH >20 sM
NHi / NHNO KPU31 /=NNH9 NH, / NHI NO
KPU-25 /- NNH/ 544 NH, NHI i N-112 WO

wQ@ 50084940 PCT/ US2005/ 003636 Conpound St r gCraksm®os/003636
EC50 (nNnAP 0 KPU-33 /-NNH>20NM NHNHN/ O M O
KPU-26 N NH 10 ) 600 NH/ NHO O KPU-60 /=N NH k J
CH2 72 NH/ NH O 0 KPU-42 /-NNHS54 NH/ NH O
0 KPU-27 /-NNH/ \ S M 80

A). Studv of KPUJ-2, KPU-35 and t-butyl phenviahistin in a panel of six tumor cell lines

[0405]  The following cell lines (source in parentheses) were used: HT29 (human
colon tamor, ATCC; HTB-38), PC3 (human prostate tumor; ATCC; CRL-1435), MDA-MB-
231 (human breast tumor; ATCC; HTB-26), NCI-H292 (human non-small cell lung tumor;
ATCC; CRL-1848), OVCAR-3 (buman ovarian tumor; ATCC; HTB-161), B16-F10 (murine
melanoma; ATCC; CRL-6475) and CCD—Z’?sk. {normal human fibroblast, ATCC; CRL-
1475). Cells were maintained at subconfluent densities in their respective culture media.

[0406] Cytotoxicity assays were performed as described above in Example 4,
using Resazurin fluorescence as an indicator of cell viability.

[0407) The disclosed compounds are effective agents against a variety of different
and distinct tumor cell lines. Specifically, for example, KPU-2 and KPU-35 were most
effective on the HT-29 tumor cell line, both in terms of potency (active in the low nanomolar
range) and efficacy (most responsive in terms of the maximum oytotoxic effect); t-butyl-
phenylahistin exhibited its greatest potency against the PC-3 tumor cell line, ajthough the
greatest efficacy was displayed against the HT-29 cell line; KPU-2 and KPU-35 were
generally 10-40 fold .more potent than t-bufyl-phenylahistin whereas the efficacy was similar
for all three compounds in the different tumor cell lines; the HT-29, PC-3, MDA-MB-231
and NCI-¥1292 tumor cell lines all responded similarly to the NPI compounds, whereas the
B16-F10 appeared to be somewhat less sensitive. t-butyl-phenylahistin displayed a marked
differential between normal fibroblasts and the tumor cell lines, with a ratio ranging from
>20 - >100, except for the OVCAR-3 cell Line.
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[ 0394] Repl aci ng the phenyl

for

exanpl e, KPU-29 or -42, exhibited activity. The
phenyl ring can be changed to other aromatic
r.yct ur j ' i N 4 ent .
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PO GHILT TES. [039G]—Simce There 15 noj exp-ol efin
fdsH re in {Bu-defydf gPLHjspresend |4 1174 |- 2
% Cyvtoloxicity | 60.3 2.1 4 56.8 1.0 |4 595 - 2

MbA-MB-231

Breast i3.8 1.9 13 9.7 42 4 | 387 - 2
JC50 ndM 56.7 7.2 3 593 5.6 4 1655 - 2
% Cytotoxicily

NCI-H292 Lung
IC50 M 17.5 1.1 4 159 1.1 4 ]384 194 3
% Cytotoxicity | 70.5 29 14 68.5 29 14 |65 5 3

OVCAR-3 Ovary
IC50 nM >20,00 1 - 4 >20.000 | - 4 ;i >20,000 | - 2
% Cytotoxicity |0 3.0 4 30 22 14 |37 - 2

458

B16-F10 Melanoma
IC50 M 37.1 263 |4 - | 323 169 14 736 650 3
% Cytotoxicity | 71.8 25 |4 72.0 22 |4 74 2 3

CCD-27sk

Fibroblast 0.2 29 14 7.4 26 14 |>20,000 - 2
IC50 nM 64.3 24 |4 a0.8 1.9 (4 |45 - 2

% Cytotoxicity
B). Sindies in Drug Resistant Cell Lines
{0408} One of the major challenges in the use of chemotherapeutic agents in

clinical oncology is the development of resistance to the drug effect by the tumor cells. There

are several mechanisms for the development of resistance, each of which will have

differential effects on cbemotherapeutic dmgs. These mechanisms include increased

expression of ATP-dependent efflux pumps such as the P-glycoprotein encoded by MDR! or

the multidrug-resistance associated protein 1 encoded by MRPI. Reduced drug uptake,

alteration of the drug’s target, increasing repair of drug-induced DNA damage, alteration of

the apopiotic pathway and the activation of cytochrome P45 enzymes are other examples of

mechanisms by which cancer cells become resistant to anticancer drugs.
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nal ogs, .i .udi t hose anal rihe: er.ei. cell line.
s B3R i G Pt 95 o BB SE SES S e co
Cs A ErbS chi Vé@bie@ Shd deasitiary ®etand tolf vhet MEBSRAMER cellfine. divd MES-

intact tissues, although these drugs.be t .
SR el TieieBe SRt HE) SEHERINTE SRR (g, Sorthlbicin (34
fo@mﬁ@%it&%mﬁ(d@tﬁﬁé)f Iects. | Hoyvevter, ift_the conpoundts_

unctions selectively only in nor e ati.v

si d841 f ecThesofatanpficate st bp AHECY rﬁg@@‘gn%@éﬂ 59 %nd Foutyl-
pheﬁﬁglg&ﬁtdzge bp&goe% e Q8 I AR té rekithide htRanihe (p-glycoprotein)

produce romits E-isonmer by visible |jght
in fuiy acll Hné.omd thhiecBssigiptcs R tATCd (dOPRAOLPRET Phftege selected

i rradi.ati. s perforned only at the tunor site, then

GOIIg)HPll}l/ . 3 lg#élg {ﬂaﬁe‘?

nor i s danmaged by photo-produced Z-form
and.the adverse effect to the intact tissues is

reduced. [0399] The E-fora can be protected

chem cally by the addition of a bul ky but

bi odegradabl e acyl group, which is introduced into
t he di ket opi perazine ring as a prodrug. This acyl
group can be cleaved by the protease in the body.
Therefore, the acyl ated-E- conmpound i s maintai ned
before adm nistration, then after admnistration it
is changed to the

and
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real E-form which can mgrate to the bioactive
Z-formby the |ocal photo irradiation. [0400] The
synthetic schene of this acyl-E-form of

wd Boseedgdr oPLH is  summari zed in Figure 9. BXANPI065/003636
Phar maceuti cal Fornmul ati ons of the Synthesized
Dehydr ouhenyl ahi stins 1) Fornul ati ons Adm ni st ered
I ntravenously, by Drip, Injection. Infusion or The
Li ke [0401] Vials containing 5 g of powdered gl ucose

Ta%ieemeﬁ\_&ﬂ ﬁgﬁﬁﬂuazsg RPU-pAL L@ﬂ%hﬁﬁglaﬂa@:ﬁﬁd PhxA BB GATTaxol
synt el ze ‘ . emet 0 atn seate ) Ater beln

the Vi als are stored in a "rml dark ol ace Rpfnrn

Compeyud: he  MBS-SAL Sensifize di S50 ved MES=3ADI Resistant ded
Stead 00 [niNef |a @s8Frewrkatsi bl ogi MW Csal t wat eC5A Pretreat
sol uti gn.Csahel resul tant solution is adm niistered as a
met hod | ofCshi ICS0oNg Rha&e gf OMCHS of; aRatben¢elOals |t uRaftio
in a humaividi jagane ed NasCdaayi naivis ud VIESES A0 ndME No CsA

KPI_pgtvveerf approxi mately 10 m/day tjo approxi matelly
0P mi/ day, §ntravenously; bp.grilp, nz viia a- -
S&B}Eﬁ“t 4negQus 0rp7.2115 VWP 200541077940 1.1 37.8 1.74

AT ﬁJS‘ﬂﬁS/ 003636 I ntrapeii toneal| 1 njectiion, as
sHi§ee apggophrl ate by those okqordinagy skill. in the
1 111 g mu atzl(pn to Be Admpii stler eglg Oral 1 70| They

e ll‘N'C Lw—ruz_J -Arnxtute—obtaimed by [thoroughty brendi ng
-bufyl pund synt hesi zedg, by |t hes pet hod,_ 98 g of

g)}gi hydigxyprogﬁ) cel | :gose il%égfornegl_g

an 2Nt | onal od
hCJ.’CU{._h!‘y d";tu artsi-fFted—tio—obtarnma
ar at i on swtaklef %? ng in
heat dealing. f) %ﬁ gr apul N
or &-r dl | {-Cadni ﬁ Qoer gq twggn <<0.25
130 /ldaP-4 el l1g <<0.001

m / day, depending on the synptorrs ‘as deened
apgﬁ{l@p Al Do LS GiiOial %@bﬁ%&d%ﬁb&eu@ the art of

g cancerous tunors 1h humans. "3) Fornul ation
to be Adm ni stered Topical | 040Q03] Admi njstration_to.
2 ‘ . ¢ Rromyelgeviig, L akemia CF ne Pairy HL+00. (Mito allfronerSel sitive

and&ﬁ%ﬁ@ixé&2g§i'lﬁ”g££1‘&k" Lixshegot opi cal |y by admi ni stering

rectTy to the affected area of the
ski [Mm t FBnis oedli liriede eungidgrod totabsatpitipah 65 resisiasce properties with
und ad r wERR! a
altef:‘-n’ éﬁoﬁe@ﬁ ﬁ%tfﬂh'gl %g“’g& Bﬁg@rﬁgg%?ﬂgﬁcs%g??fﬁglc c(%pt abl e
© topn4md] CaAs éamrbe ssecin Table 14, ‘@ede resahis midivetedipt hegotencies of the

selqlc?eh:nfo)gql cgj{x}poxg](é% %:aerggfyrﬁ rgﬁ@: uégl% sgn % V\ﬁ %elgﬁﬁgt II-IL-60 cell lines. In

corh@ONabxanRbRP b nEi@byByh facfoa bl M-ﬁlld:mhhad ®sistant HL-60/MX-2 cell

triglycerides, fatty acid esters, or

line.
[0415] Thus, KPU-2, KPU-35 and t-butyl-phenylahistin are not susceptible to the

same resistance mechanisms as Mitoxantrone in this cell line, and there is 0o cross-resistance

from Mitoxanirone to these selected novel compounds in this model.
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m neral oils. Qther topical carriers include liquid

petrol eum isopropyl palmtate, polyethylene glycol,

et hanol (95%, polyoxyethyl ene nonol aurate (5/n) in
waadosny7ear sodium |auryl sulfate (5% in waPETUSIDOII@B636

materials such as anti-oxidants, hunectants,

viscosity stabilizers, and simlar agents may be

added as necessary. Percutaneous penetration

enhancers such as Azone may al so be included. In

Tatﬁﬁ §l4. 1 By dekment 1@@-3'5 ,%]ﬁ—%ﬁ%}{%ﬂhfshﬂ $od MUDGELSH ih BAHT 60

e conpounc nay |spose N deV|ces placed
I v tic Tpek T ¢ o

Pair

palbllcb, 1P ﬂ_@_sp J:ivie”j ecti . l}ﬂ'éé]ﬁgntr et ea:ethe

C 1 N+o A b i active
r%&qﬁech an'%éntEnMEXAI\/PLE:% n Wﬁro alPﬁé:ol ogy
kb 2KPU- 2. KPUgd5 and t-bugyly phenyb&ahi stin [0404] The
Kpiayitro effigacy studiegyperforirgdow th KPU-2,
t_%bf;}i}-p ShyEnns 1 P58 Y1 phenyTiadii sti ngkocl uded: A} a

M Slrord S/ X[ LEHTOT CEMT PR, B)j2piudies 1N
mur-tTarug-resrstant — tunor~ Celrrs, and C) studies to

determ ne the mschanl sm of actclpon -116 V\D
/] b 5 S DR

"_I_‘. KP§% 3,{5 tfnd t- butyl nhenyl ahl stinin apanel of six
| I'ines [0405] The following cell lines
(sqouicp | rrhnaanelytlhﬁﬂml)m%u osgekiso iR Sexoh URBH-2 dsplopsirated
sm;t&a%g%trenmgga@ € se {r gg?gst{an{rﬁﬁn&a oIS of sftrtg’ tgs lflgn ir In contrast,
taxch Neds; vibtld3 ZﬁhcthGh thi2 Sesistdnt elh line wisread kheoe wlas Ilmm granomolar

t unor ; ATCC L- 18 OVCAR- 3 (human ovari an
potengHythe sengity ‘I‘?%Rniéﬁ @@6 F10 (nurine mel anong;

ATy 645 maad %2&846 dftramibmhn f@for cell line that taxol
fibroblast; ATCC, CRL- 1475). Cells were maintained

IBSW®@BW1I¥J@f‘PFt‘UTéH§T2t| €s in their respective culture

g h&. %Jﬁ'glg% kY oUL@thedl Hﬁ’m@ﬁ@c@y‘ﬁﬂﬁ\ﬁ@ﬁ% CardiRchad®nsitive
S ri ve I Nn anp USl ng esazuril n

fl uorescence as an -'-'-_Jum stans CeBLing BB i abi | | ty.

rL.oasn

O e TS Sl IRV ]S AT Sy DR es il S
fereit dimta—arstr1rIrct T

iive

ceI +11[B| | nes Spec#€séaM y, for é&‘éﬂrpMe <PU— 2R Tle
KPl iva

LQL—\ werel-nps An-—+ hbha
KPU%e  both |nt
Tadhonnl ar rang

LJ I.UII

S AR

I
r LALO
T A A / AL T A II LIIC T
) 32Fﬁ'{ Q'F'f i cac\ >ﬁ'IQDI‘ - "‘D_Dncl \la%ﬁ'
[ t-butyl -

phenyl ahi sti n ekhbWHicsg IEERTEIEY k ency agai nst
PC--3. diod 1 NE, aI t hough the greatest
orf 98 Mich oed agai nst the HT-29 cell Iine;

KP um find HiRukiB Emhélcel vege eadodhcligl aells AGuYBC ofropp ((Gambrex) were

use@Ot © E\N& %orbUta¥uaat|R£ enﬂé/ le?thé‘cs?’ tolfw 9r E{ﬂis ﬂ)l}ﬁd-phenylahlstm in
comparison to coIchlcme and taxol on tubulin by staining for a~tubulin.

(0419} Thirty minutes exposure to KPU-2, t-butyl-phenylahistin or colchicine (all

2 uM) induced microtubule depolymerization as was indicated by the lack of intact

microtubule structure in contrast to that observed in the DMSO Control and cell membrane

blébbing (a clear indication of apeptosis) in the HuVEC cells, whereas taxol did not induce
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for all three conpounds in the different tunor cel
lines; the HI-29, PC 3, MDA-MB-231 and NCl -H292

tunor cell lines all responded simlarly to the NP

woonBeuRas, whereas the B16-FI O appeared topeems2005003636

somewhat | ess sensitive. t-butyl-phenyl abistin

di spl ayed a marked differential between nornmal
fibroblasts and the tunor cell lines, with a ratio
ranging from >20 ->100, except for the CNCAR—B ceI

s AR LIS A CRUIRERS, I o

depbllymeﬁung) ragd?a rvalere8e taxeh iCe | tibullin netabKPibp2agéitl - Stmitar hiesutis were
Iah| SD n Mean Mean. SD n HT-29
b R Do R ool KB-D o S i

2). %tgtomgté 82 55.3481.34.048820.2 3 PC—3
"W 13.4 0.7 4 13.2 2.5 4 174 - 2 %
Cytjo428%i ci Afaliodis %ng it @%@ﬂﬂhs?g Iﬂaﬁﬁz ﬁnportﬁnt rMa/lhb} Wcé’lBézy the
Br.east, 13.8 7 7 - 56.7 7
seleglieiogua of Vigpgeminged g SERFER S et F s Higrigpal of many
hehbB@rapdtil Gniz dacd # itfdtichd 9
A P s o, 8 984 ot by Soonci
by Wﬂﬁ R agR ﬁlzbld% Ihe'4 ei@@ctewc 0211 Smempyge -blgbbimg, DNA
[ Bl
ﬁa%hgﬁgﬁ(mﬂp%)h&pﬁ tgl%’&?[ﬁg g,g %%6,2 Zéhagg%coﬁcz factby- I%:ég Q%tEJSQ%n of the
caspagx aspady afd cleavagepf polp XADP21Rse) PVM.@‘&S’P (Pﬁﬁﬂ) 27sk

[0421] The characteristic signs of apoptotic cell death include cell membrane

blebbing, disruption of nuclei, cell shrinkage and condensation and finally cell death, very
distinctive from necrotic cell death. KPU-2 induced the typical morphological changes
associated with early stages of apoptosis in buman prostate tumor cells. A similar finding

was also clear in the treatment of HuVEC cells with KPU-2.

3). DNA Fragmentation

{0422} A late stage characteristic of apoptosis is internucleosomal DNA cleavage
th,';tt results in a distinctive ladder pattern that can be visualized by gsl electrophoresis. This
approach was used to study the effect of KPU-2 on DNA laddering in Furkat cells (human T
cell leukemia line) in comparison to halimide and dehydrophenylahistin (KPU-1). KPU-2
induced DNA laddering at the 1 nM concentration whereas halimide and KPU-1 were much

less potent.

4). Activation of the Caspase Cascade

[0423]  Several enzymes in the caspase cascade are activated during apoptosis,
including Caspase-3, -8 and-9. The activity of Caspase-3 was monitored in Jurkat cells
following treatment with KPU-2, KPU-35 and t-butyl-phenylahistin.

[0424] The results indicate that caspase-3 was activated in a dose-dependent

manner by ifreatment with all three compounds in a manner similar to halimide. The caspase-
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Fi broblast 9.2 2.9 4 7.4 2.6 4 >20,000 - 2 1C50 nM
64.3 2.4 4 60.8 1.9 4 45 - 2 %Cytotoxicity B).
Studies in Drug Resistant Cell Lines [0408] One of

wbh6usijeas chal | enges in the use of chenot hepgRRIthbiSoossss
agents in clinical oncology is the devel opnent of

resistance to the drug effect by the tunor cells.
There are several nechanisns for the devel opnent of
resi stance, each of which will have differential

t he eut | r
3 oty ol NEER BSLE RSl BB ap R IR SR P Rgigiy in
theﬁxuhq:ﬁseli;hmﬂ(Talﬂenﬁ)e P- gl ycoprotel n encoded by MDR1 or
emmélt' ) rotein 1 encoded
b é : AR : ’ BN 5] K} i Cells

Cl
dr||m t\ . araoot S aacl n
gty -ReeaStf

dama kaer at i o Lhe-&pop(—o&glﬁ‘lﬁﬂ%and_t_he-
aqtlvat 8?’1’39{’ hrone P4BgeRTZy mes ar e BifisREy

examl es_of nechani.s by KRN cancer %eCelkDpathone
rak®¥2nt ta anticancer druas11 The selected 94118 WO
200837940 PCT/ US2005//0036365 conpolinds wer® st udi ed
i n tttbdehahylahistient cel l| | i nedéf hat exhi bit t38o

di [fN¥igs=anton®echani sns of| resi4lt ance; |t he 99

over expressi on of the P-glycoprotein and altered

3). Mgs ofm:ﬂﬁwﬂmbcae);ﬂm%se PARRmhukdt Eeline Sar conm

P S t
e R L e et
Juﬂaax REIRS Glesvagd 6NVl DItiiboke)islyinciacl (&M}yﬁ&nﬁﬁhﬁt&l (FURP is a
tru3| on punp chanl sg)@ Pretreat

116 1 BY %fr.n’ﬁotﬂn( A5 OB SE it w2y Piwss H‘S%Ieﬁa%smaqfo@wase-?’ The

cledvbd16f PLEP B&dckavdst ¥ staBlet B kDB Shr6d RN land ethls prb&Bs TR be easily
t hose conpounds: for which the resistance i's due to

mogifassialpserestery (bleteng: oflepYege POBABY bXcagases e orgeeinthe hplfpgrks of
apo @QL.L) eangiebs sﬁ%&vasadgdan@%ll%ﬁt Raxer fbehis BiEess. p%ﬁf@ %t éﬁb nM

reS|stant cel [ine as 1n the sensitive line an
mdmé qirsvenscyl BARP- inuiuylrai cpkre Ay Ibahissafien evppsusndlythe cells to the

[.ght . SRS
congiog%]ﬁolttﬁg\%t%gé tﬂm%gto%ncy éot htgl sei ecteeé cgtnpounds
6). g%éﬁ%@t\ya@&haﬂ’t@%&%ﬂ?ﬁ@ ;g:_}d%{sy I nactive in the MES-
ereas this conpound was

ve r[94:45gl)t erfompmutdie thee nispdiyneize ehicroiibtmies (e @s Aombretastaﬁn A-4-
t axol, of th

phopfGRLZPRla0 317 b o RE R Vel B Bl i’ B, This
Vas&hﬁvmﬁaﬂse dsjmededsw ¢ anhplblihdm:uoﬁ of ebahe 1 @ednabiligl idXially to

elec(ljtr% y(t)ers légcli géorll a 21:4 to 15% rr)oiezf?:1 gs. rai‘hte cééﬁagge%%ggneggi%t; OC%JI'PJV\EC cells to
a fluorescent-labeled dextran is used as a proxy assay for vascular collapse.

[0427] KPU-2, KPU-35 and {-butyl-phenylahistin all rapidly (within 1 hour)
induced significant HuVEC monolayer permeability, to an extent similar fo colchicine. The

microtubule stabilizing agent taxol was inactive in this assay (Figure 12).

7). Profile in A Broad Kinage Screen
[0428] KPU-2 was initially screened at a concentration of 10 pM in a pane! of 60
different kinases; the ATP concentration was 10 pM. Four kinases were inhibited by greater
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[0411] These data indicate that the effects of KPU 2,

KPU- 35 and t-butyl- phenyl ahistin are not susceptible

to the taxol -rel ated resi stance nechani sm
wORe@loy®@protein) in this cell line, and thatrws2005003636

cross-resistance fromtaxol does not occur to these

sel ected conpounds in this nodel. -119 WO

2005/ 077940 PCT/ US2005/ 003636 Table 13 Activity of

KPU-2 KPU- 35 t-butyl - phenvl ahi stin and Taxol in

ot i 6 AR, SOREH PHE T el TSR b o soreening are

pre$SetEd o NthbVES: SAHS&nﬂlthCS@ WS 98/iDXE Besintdramfiblas &nge which
Pretreat I\I}())CsA CsA Pretreat Study No C CsA [1CH
indjopise) ek iptidifiens oF fgsp dinassrots Ragt iTefatet ip A MY e&t}snmw activities

obs%éi%uﬁﬁdrlém%mbﬂ%uz Study | 8.5 - - 10.5 1.2 - -

Study I 19,4274 T.4 21.7 1.1 378 1.74 KPU-35
St udy | 6. é.“ahleg’}’ A CY 3 2 @iy ated ages). 5 2. 5
0- 6 6.7 Zlimasg DULyl phrenyfahistin TﬂfCSQ(W
it 162 13694362209 St ey
o JCHHBt“& 561000455 sl%gy H—43-3
A 855100 >>8 40-<<0 25 Strely—+- 390 6 o4
'm@ﬁ?\,y ~3000 2.0 <<0.-001 | 0412} See—al ?r,sthe

Acute Proyel ocytic Leukemi a Cell Line Pair: HL-60
(M t oxant r one- Sensi t i veFXANYHRIEP - 60/ MX- 2

(M toxantrone- Resi st g9t} pharmacology

[0429] Preliminary studies with KPU-2 were performed wsing the MX-1 (breast)
and HT-29 (colon) xenograft modeis and the P-388 murine levkemia turnor model, in the
mouse. Other tumor models selected on the basis of activity in the in vifro tumor panel were
the DU-145 (prostate), MCF-7 (breast), and the A549 (lung) cell lines. The human
pancreatic tumor (MiaPaCa-2) was also included. The novel compounds were studied as
monotherapy and in combination with a clinically-used chemotherapeutic agent. The doses
of the selected novel compounds were determined from the acufe tolerability testing
(Maximally Tolerateﬁ Dose, MTD) and were adjusted if necessary during cach study. The
dos.es of the clinically-used chemotherapeutic agents were selected on the basis of historical
studies. |

[0430] KPU-2 was the first compound to be studied in these five tumor models.
Following the initial results from this study, all three compounds were compared in the HT-
29 human colon tumor, the DU-145 human prostate and the MCF-7 human breast tumor
xenograft models.

[0431] The above models all use the subontaneous xenograft mmplantation
technique and are potentially subject to selective effects of a compound on the subcutaneous
vasculature producing a magnified {or apparent) antitumor activity. In order to ctroumvent
this possibility, two other tumor models have been incorporated in the research. One of these

is the observation of lung meiastases following the intravenous injection of B16-F10 mouse
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[0413] This cell line is considered to have atypical

drug resistance properties with altered

t opoi sonerase Il catalytic activity w thout
woYmsexpieessi on of P-glycoprotein. [0414] AsPCRUSHes/003636

seen in Table 14, these results indicate that the

potencies of the selected novel conpounds are very

simlar in the sensitive and resistant HL-60 cell

lines. In contrast M toxantrone | oses efficacy by a

melﬁn%ﬁltaq{nfag ‘i%}? f %g[@%l Es.e%%%}gng glbn 8OMPB% 23 L Gldnan breast

tumdr-delid il thepslnemy trrazmxm fut pade Woile @uslaf@pmomles a xenpgreft model, the
b ggeres %ESEF <;c nls as Mtoxantrone in this
SUDCHERPOYS VARCUIAE AOFR RY D a|y§r°8 cross-resi stance from
MetMddsoxantrone -t o t hese sel ected novel conpounds in
this nmodel, -120 WO 2005/077940 PCT/ 11S2005/ 003636

D-Z}@s%wkctivity of KPU-2 KPU- 35

t - pyysh] - PhemIR k&t Werd (SkebfitiotX ARt aRBtell Nfot hedivilind Ostudies):
Hurman Acut e Pronyel ocytic Leukem a Tunmpr_ Sensitive

fomalp gudranics (i) betveen § #nd Rpaks of geedR0geiiaiany; EErupsizg vas o-10
(3 ndfeagNM 1 C50 AM Ratio to Sensitive
smiog 58 S 8 Mt RANRE iiealle/ 35 9.2 7.3 0.79 t-butyl-
herﬁ@ASahi stCel lpsEusk SorOgor nmlma:@mwew észzﬁhmBamméw tpmor;
n S .
MLy it RSk, SRR ottt b0l bimor b2 uman
pan&r%lﬁx}mﬂ'bi[ﬁlfgtmﬂm progiatevtedolKPU- 2 i n conparl son to

t axo d trated siml cies i bot h.
thé“‘lé‘éhsu t é@‘ ‘gﬁ’&"? cLomppinds W%‘ﬁb%‘?“‘m? i SOeerapy iz the

inteiptifonedi (i po0iohte Abthe doded K@icawd Sorvthe intiiduyt stud&;cﬁ)r e cbmbmauon
the resistant cell |ine whereas there

studicinthprdrlgried pierenre PhPRORFEDY a§afs: Ve “&18‘?* F% EQ’“PH’&% to the
compaind, 104171 These studies confirmin a different

human tumor cell line that taxol resistance does not

tr dP3Ser (\hiclg uped pafbese stusties Ararei2Se MY Grfgaphor and
2. 4ok B BV ETeched LI B ARG, CABLPARTRARENS1 B4 ¥hanol for

esi S Line Pair Sensitive

tax MBS (11 D DRerRepbsetbanol fm@m&a fqr@i Hiveackcng gofpfutige centained
20 mg of irinotecan hydrochloride, 45 mg of sorbitol NF powder, and 0.9 mg of lactic acid,

the pH being adjusted to 7.4 with NaOH or HCL " Saline dilutions are used to achieve the

injection concenirations used for the reference compounds.

HT-29 Human Colon Tumor Model

[0436] Animals were implanted subcutaneously (s.c.) by trocar with fragments of
HT-29 tumors harvested from s.c. growing tumors in nude mice hosts. ‘When the tumor size
reached 5 mm x 5 mm (about 10-17 days) the animals were matched info treatment and
control groups. Mice were weighed twice weekly and tumor measurements were obtained
using calipers twice weekly, starting on Day 1. The tumor measurements were converted to
estimated mg fumor weight using the formula (W 2x1.)/2. When the estimated tumor weight
of the control group reached an average of 1000 mg the mice were weighed, sacrificed and

the tumor removed. The tumors were weighed and the mean tumor weight per group was
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to Sensitive KPU-2 39.6 27.4 0.69 Taxol 2.6 >>100

>>38 (C) Studies of the Mechanismof Action 1).

Action on M crotubul e Function [0418] Human unbilica
wo esos/oengot hel ial cells (HUVEC from Canbr ex) PGeAIS2005/003636

used in this study, for evaluating the effects of

KPU-2 and t-butyl-phenylahistin in conparison to

col chicine and taxol on tubulin by staining for

a-tubulin. [0419] Thirty mnutes exposure to KPU- 2,

" . =S ) .
cala el oo BESIMOERoRb Rl el Gl Serkitideg B ndofMrow, (100%
mlnh'.y thehﬂxahmln thé micad fredted twimer okeighiffhe chdnge @t theemdan control tumor
nH% st to that observed in the DVSO Control and

weig FI mbrane bl ebbing (a clear indication of

PQM3TSI S )In s maeim/mtﬁm@ not/bﬁ eﬁt&mt;ntiﬁidﬁbl ghidy, hetkelected

. uce -121 WD 2005/077940_ PCT 05/ Q0 6

BV} Wﬂl&ﬂﬂv@rﬂ%@wﬁ%@%@mﬁy G¥EE 8 g} 33%@3’%&1@%& 11 and
15 ﬁ@ ?ql @un\ﬁdsadﬂﬁﬁ@%&emwegwmy%n dBRNOR YT (GiwRY).

whereas taxol is a tubulin stabilizing agent.
._Jl§l&mﬁmﬁBW§ﬁﬂhm@Ehkﬂd obt ai ned when CCD-27sk cells

51%%13% Ofﬁunﬁceo ~2@0% CRiefd Bplartds sk Ng! ilQﬁhyofelease

opto nd its dysregulatlon(?
estrazem fﬁozﬁr tantpelieth €241 hovgn pobotpy fhet ho implingsgipp wath MCF-7  tumor

raggfi bRl b & CRMAWRAIC Sl 188! PTRYALE b bHRed o

SpLyesiet goal erapeutic
deschited dahie/ P20 gmms nmﬂ'gnasotena dmthb slemdact chemothtpy sgen@an

be &S%Sgﬁlfgtatfl %(F?/“ﬁ@ rent %gg%g %Zﬂ]ﬁlz %lilgua{]gma% Fhe novel

conﬁﬂo@ﬂdﬁaﬁér@tmj Bdted VidPRY REOsEBRRE raktk @ilyodn Dhﬁ 1-3, inclusive (qdx5);

antlapoptotlc factor Bcl 2 actlv t|o t he
taxqtare Fas @dpiiteaRfnERtPn ey AR A IﬂqTK%P ri bose)

ASPOIYIERL Bef KRR odel 04211 The characterlstlc si gns of
apoptotic celT death include cell nenbrane bl ebbi

il s} orAwals jepreimpiseies. Ssh PY el e Ao ADH) Hmors

Y, t
R

X Smom @hoholi- b’?adlaye)l'fhﬂ gromals m’t@heé intenreatmerd pid c ogtrg]@gups The
of 03| cel i m
R T

ﬁweﬁh&ﬁdemhﬂ&BwyagmﬁQ DNA Fragnentatlon [0422] A late
B\&%&gha;@ esrzilg e& %nlggs 0 en%tsg%lo ed for th %&da? %Sy']%e tested

compounds were administered via the intraperitoneal route on a g3dx5 dose schedule for the

CPT-11 combination or on a gdx5 dose regimen for the combination with taxotere; CPT-11
was administered via the intraperitoneal route on a gwx3 schedule; taxotere was administered
iniravenously on a qodx3 dose regimen.
MiaPaCa-2 Human Pancreas Tomor Model

[0442] Animals were implanied s.c. by trocar with fragments of MiaPaCa-2
tumors harvested from s.c. growing tumors in nude mice hosts. When the tumor size reached

5 mm x 5 mm (about 10 -17 days) the animals were maiched into treatment and control
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that results in a distinctive |adder pattern that can
be visualized by gel electrophoresis. This approach
was used to study the effect of KPU-2 on DNA
wo aoslerrpaug i n Jurkat cells (human T cell | eBREFBMO5/003636
line). in conparison to halimde and
dehydr ophenyl ahi stin (KPU-1). KPU-2 induced DNA
| addering at the 1 nM concentration whereas halimn de
and KPU-1 were nmuch |ess potent. 4). Activation of
grovpe Uml@wéﬂ@ﬁwaﬂmcﬁdﬁé&%] deﬁgmgiﬁlrmemmymoadn , s gemcitabine
a e are activate uring apoptosis,
%:&%%Fan%:%%%’ FEEE §en% 8 and-9. The activity of
Cas 48} 3 BB ShifDRbdeD Rilksé DihbbwkRtnofll fo? thE Gh&iOMWhAIstudy, test

t reat. nent th KPU- 2, KPU 35 and
combR Y P ERUMSIeL e 6 St e he inteperiensel maicoateeys 1, 4, 7,
10t2R@ Y 5 CRIRAS BenkitiBiie ¥al hd{ﬁhﬁgreﬁ% %%ﬁ%g%% on Days 1, 4,

manner by treatnment with all three co
THEAAREPSHni | ar to halinide. The caspase- -122 WO

D@Q@ﬁﬁg&%? el orRda/ 003636 3 activation occurred
Over a simlar concentration range as for the |1C50s
f or {id¥4lot oMalx mige were itdplntdd s.kdty twedrwith feemetialof BULBYS tumors

“I’@‘*S%df f“igtg phe%'%f“%ﬁ' b PH“%&%P@%S@SW%%%MW kgsphed ~ 5

‘P mn?gl ag?wﬂgl -Hf tﬁayﬁ)aﬂiy amh:gﬁeﬁéi&/h%oﬁ&il inﬁtD&@itﬁenlt 63351d control
B N AR P gRapedod Ly g LGRS motel using tkote s the

staﬁ’d}ir&él&a‘atﬁetamagmi Pol ymerase (PARP) in Jurkat Cells

4 @In order to assess the ability of these
To trihqaieds! apbpt otieavise notgdr fentbe dpdividual study, test

0 i ) .
R T

taxgieee WS afmnisierphinfayongessy onPays 11 hangét (32@#3) Caspase- 3

2). N8 SubhRANARmB ang%\ﬁﬁlgﬁ&%@éeﬁs a stable 89 kDa
product, and tn OCESS can be easily nonitored by

wesllddql bl ‘Bhe amgalsmsshwa:gefwfaleﬁma@ nluye Catup D A-23 ond@ly) or
I Optos| S 'S rves as
Bfig%Ffe Elf’léhﬁeﬂ M qge e@v@e h| SdEGr‘g%e SS gfa aggl:(%_g(gg, zfaﬂ?gogﬁq}w size
wagp h@imqbengrem/mg@s oﬂmﬁﬁﬁF?ndlmeﬂur kat cells 10 hours
A @ AXPORY &1 Vs 183 $ele! RDUOME'S31 humian breast tumor and B16-F10

murine melanoma cells.

[0443] NPI compounds were administered as monotherapy via the intraperitoneal
route af the doses indicated for the individual study; for the combination studies the selected
reference chemotherapy agents were injected 15-30 min prior to the NPI compound.
MDA-231 Human Breast Tumor

[0449] Female nude mice were injected in the mammary fat pad with 2x10°
MDA-231 cells harvested from in vitro cell culture. When the tumor size reached 5 mm x 5
mm (about 14-28 days) the animals were matched into treatment and control groups. The
study then proceeded as described for the HT-29 model, using paclitaxel as the standard

chemotherapy agent.
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conmpound. KPU-2 appeared to be nore active than

either halimde or KPU-1. 6). Enhanced Vascul ar

Permeability in HUVEC Cells [0426] Conpounds t hat
wdemsloyn®r i ze nicrotubul es (e.g. conbretast atcmud2edsi003636

phosphat e, ZD6126) have been shown to i nduce vascul ar
~collapse in tunors in vivo. This vascular coll apse

is preceded by a rapid induction of vascul ar cel

pernmeability initially to electrolytes and soon

o ke JEIE P SRS R RRAEE T SATRR b e st

cbm;menﬂsamra qdmixﬁgtemd szwtﬁeomtmmbeﬁrromelohalp@e 1,[4&27A and 15

(BT it poinislisd e Py N I oty

lQBIma@bthﬁdMunﬁdl\/falﬁn&%dlﬁB&dSI mlar to colchicine. The
m cr ot ubul e st abi | i zi ngF agent taxol was inactive j

t hil8dstd s aMiceiregried EAP-TIY)cellpirgpiard fFom Ane 9%te Relhggre of

B163R{ E&As)ARSH riRbor D‘ﬁf@ DRTal anlubfe \%&E 280&Hizad inf treatment and
concentration of 10 in a panel of 60 different

congprerews and Weatingp cownisRgety Mlmﬁermslgh@i twlige Weskly, starting on Day

L SRR o b Ph 2 3, YRR i, v Bl g oo ot

coupief. nmsylts e eaprogsed ot veah ColOhiss dbtretai misd/tiean selowedef yontrol

' Imcegffcz g?"é:)alr’ghet 1%5’:% a?s{]st egl glowt! om) Q(Im g\Hla M?L%Rérugb&a%eg from

1009 dPacHizes wak e staﬁlm,rﬂ) cnmmyugmsme& uﬂhsesmdjr S not

Lot InchBrai B o et i e iyt R gho ot

%&h&%fa@%ﬁ@ﬁﬁﬁ&e@vﬁ&ﬁ@ ihtraiférﬁ@ﬁﬂ ofde Qm(}b'a%’l 5 (gdx5); paclitaxel
Cyclin B (human_10.1 c¢-RAF (human) 8.9 JNK3

waq gigyyisigred ntpayeropHy 08 EPYsI O @PEXAMPLE 9 I n vi vo
Phagpagol of¥ed Qfg3prides e{lé I ﬂm:«nafaéulﬁst wélt })e@semea hasKBH&r% = SEM.

were pérfornmed using t reas
Sm(lwalomalmn@fg ptafies e seé’mah @l‘(’l‘lﬁ% s JEHOmFL weng ANOVA with

N R, Tl oA st Yl s s
on et hypothgsip thay dhe compauad arsudigr e ofmbivaionr @puldMeucE tamor
gﬁg&r_east), and the A549 (lung) cell lines. The human

Resulis
Studies in the HT-29 Human Colon Tumor Xenograft Model
1. In Vivo Evaluation of KPU-2 +/- CPT-11 in the HT-29 Human Colon Tumor Xenograft
Model

[0454] This study assessed changes in dosage strength and dosing regimen for
KPU—Z alone and in combination with a relevant chemotherapeutic CPT-11 in the HT-29
model.

[0455] KPU-2 was administered at doses of 7.5 mg/kg ip daily for five days
(qdx5), 3.75 mg/kg ip bid for five days, 7.5 mg/kg ip every second day for 10 days (godx5)
and 7.5 mg/kg ip every third day for 15 days (q3dx5). The combination of CTP-11 with NPI-
2358 at a dose of 7.5 mg/kg ip q3dx5 resulted in a significantly greater effect than for either
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pancreatic tunor (M aPaCa-2) was al so included. The
novel conpounds were studied as nonotherapy and in
conmbination with a clinically-used chenot herapeutic
wagmpbzredbhe doses of the sel ected novel conpODIE®0S063636
were determ ned fromthe acute tolerability testing
(Maxi mal Iy Tol erated Dose, MID) and were adjusted if
necessary during each study. The doses of the
cIinicaIIy used chenot herapeutic agents were sel ected
on the ha t :
confiat iy Vo Sl S ¢ filen TR G 8), S5 Gufions
dunﬁg)flﬁ s life ﬂﬁ@ﬁdmﬂt]ngt&dyemrmdnﬁ@e&b&hé tosarf group fitml imor weights
stud l e ounds were.conmpared. j.n.t he -
ot a5, s NI O i FOPDIEPE P TR s e Pl ower
tumbQei Zn BohiFBR. Ik @aditiort eaferones 0gwadi themekeh sumor weights of
[0431] The above _nodel s _% use the subcut apeous
the SeapRIEHiaR herampREh CRE1LO Fonp LR SiORPS 198 SRRt wamioar (v

14)8 S B Gihe InBivRRLEEAH YEn R ffetflsSat QlitofsyGRORAILdQRe EldSter effect of
cut aneous vascul ature producing a magnified (or

coﬂapapn ierieyr Higste iorThadiGl eytherppy WAy 837 b cappethipethd” for
CP”E‘ 0 $10R9 Sg‘%@ gb!{ Tf(% d Mb%eﬁ%er&d&'géupr@:g&'ﬁ tRaveEr &ﬁ&ﬁn of 58%

I ncorp e research e of these 1s
ﬁmmpmmnwa@mbn of Iung netastases foll ow ng the

2 umo’lr%ng%g }ﬂodels
S

Th qo%ber 'mmlahdy 3oﬂsim oﬂmeadlffat:ntomf em@mﬁeﬁs kermegrotacol,
. breast tunor

in the fat
iy $OBETEET O O O ERAE O GO ipd, EaSH AR ?nﬁfeﬁ%i within the
preseHiBEoH i0hRE Githartmbaet, does not  pl ay a roI e.
Met hods Xenoeraft Mdel s [

2 An
WerlBi o c Elcisn gt e gT1-RUMEAL Lo T 1A GG 3 shety bigher
dos§ o g?@s% (10 fn%‘i@l qﬁ‘&@? nmhg ?I'I(—.’Egvlfnﬁhﬁn Mﬂ/\ﬁﬁﬁr 5&1@@&&6}10&1 as

age ( group size was 9-

comnamé ipethogyr vasp mrﬁg@wdbtdn@rxwds@qvad%%@a Fe%s%]synergy was
o e B B Mo RS o TR L L Qo MR i
hurfa4sshon, Asml the ahedried infggural o the qvmbigten of Eﬂﬁﬁﬁm CPT-11
arl‘:rgoglg er&sq&‘ OV rr a mDLI‘Ee& ﬁl %ﬁle%algg‘iﬁgﬁ &t Jﬁﬁgpérowiho éi%ﬂ]the tomor

conpou Wer e m ni st ered”~as
mﬂfmﬂgauﬂpgx cmmpletel’genhlbmdna peTichipreaDay 29 ip.he qompinatient therapy
0Ses, .in |cated f |nd|V| uaI for t.h
o L ATRRCY Lty Bepne Eiroasy 2 B8 PRt Mimol Bowhl for this
g;roﬁﬁ el NeFamiantg cloker Weke fon) cibiére dnca:.sﬂeﬁpm growy.i OrActordingty,
administration of KPU-2 and CPT-11 inhibited tumor growth and is an effective anti-tumor

treatment.

[0459] The observations of the in-life portion of the study (estimated tumeor
growth, Figure 15) are supported by measurement of the weights of the timors excised at
autopsy (Figure 16). The tamor weights for the combination group was significantly less
than the Controls (p<0.01), as were the tumor weights for CPT-11 alone (p<0.05).

[0460] ‘When the individual final tumor weights are considered (Fig 16), the

tumor size for the combination group was generally smaller than for the other treated or
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conmpound. [0435] Vehicles used in these studies were:

12. 5% DVBSO, 5% Cremaphor and 82.5% peanut oil for

the sel ected novel conpounds; (1:3) Polysorbate
w@0iset hanol for taxotere; (1:1) Cremaph8CTAEMHEN3636

for paclitaxel; for CPT-11 each nL of sol ution

contained 20 ng of irinotecan hydrochloride, 45 ny

of sorbitol NF powder, and 0.9 ng of lactic acid,

the pH being adjusted to 7.4 with NaCH or HC .’
wn§@\ rgr&gt 5. GRS SRty LOuRel Ve, ,tlﬂiﬁcatﬂnEJa?Gélh@'effect by

rati ons used for thé reference conpoln
the HEDI @ﬁemmhﬂmbmthérmd W ekarh {hemanmﬂ ECLief&ds.

‘EE&) ) 0% (t,t' ) E’ﬁrthe\l\ﬁ'&‘ 69 Human Colon
“‘#TYﬁﬁnﬂT F ronmrs.¢c.. .
gggﬁOMmmgdiﬂngs in nude m ce hosts When t he tunor

anteiL %%ﬁi{%ﬁ%ﬁﬂiﬁs AR £F SRR ol dgner e 18. The

corrBIRHMS theMbf @rotps a1l Wedighach mwike® syl vetvesrtl thai®dkl compounds
measur enent s were obt ai ned USinCWﬁﬁll ers tw ce

and 3k Ty, Taa fitvidggl BOBAFIERS dPRGITTE SR e cotherapy

trea¥idn® (IGQ0Y 8RY eﬂ1 éa%h ool théaGe dorBe Edﬁmﬁaﬁﬁﬁlg&hlb Sdfjafi@s the NCI
the formula (WexL)/2. Wien the estimted tunor weight

critgsfontfpiea mwecﬂﬁ‘egts Fierepethe HEd fonCRI At myeotheragyndid nefyteach this
fevdihe mce were weighed, sacrificed and the tunor
renoved. The tunors were wei ghed and the nean tunor
wei ght per group was -125 WO 2005/ 077940
PCTI 1 JS2005/ 003636 cal cul ated and the tunor growth
inhibition (TGA) was determ ned for each group (100%
m nus the change in the nmean treated tunor weight/the
change in the nmean control tunmor weight x 100.
[0437] In this nodel unless otherwi se noted for the
i ndi vi dual study, the selected novel conpounds were
~injected intraperitoneally every third day for 15
days [1, 4, 8, 11 and 15 (g3dx5)]; CPT-11 was
adm nistered intraperitoneally on days 1, 8 and 15
(gwx3). MCF-7 Human Breast Tunor Model [0438] Fenul e
nude mce (-20 g) were inplanted s.c. with 21-day
rel ease estrogen (0.25 ng) pellets 24 hours prior to
the s.c. inplantation with MCF-7 tunor fragnents.
(harvested froms.c. tunors in nude mce hosts). The
study then proceeded as described for the HT-29
nodel , using taxotere as the standard chenot her apy
agent. [0439] In this nodel unless otherw se noted
for the individual study, the novel conpounds were
injected via the intraperitoneal route daily on Days
1-5, inclusive (qdx5);
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taxotere was adm nistered intravenously on Days 1, 3

and 5 (godx3).
Animal s were inplanted s.c.

woRoodb#A®4d unor s
nude m ce hosts.

A549 Human Lung Tunor

harvested froms.c.
When the tunor size reached 5 mm x

Model
by trocar with fragments
gr owi ng PCIMS2085/003636

[ 0440]

5 mm (about 10-17 days) the aninmals were matched into

rest of the study
described for. the HI-29 npde

treat nent and control
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|21 n thi

13 #47

rent @nd

dy proceeded
the S

s nogel

KPU-2

AL [HaY
VT TUUTT

phenylahistin

t-butyl-
30

q3dx5

stuqy, t est

Study Description

TGI

TGI

TG

TGI

TGIL

Number | Endpoint

Statos

2164

2288

2139

2139

5139

*p<0.05 vs Control; ** p<0.01 vs Contro

+ = Number of Deaths
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conpounds were adm ni stered via the intraperitoneal
route on Days 1, 3, 5, 8 and 11 (qg3dx5); taxotere
was admi ni stered intravenously on Days 1, 3 and 5

w@ oddndp40 2) . Non Subcut aneous | npl ant ati on FORIB2005/003636
Model s [0446] The aninmals used were: fenmal e nude mce
(nu/ nu) (MDA-231 study) or B6D2F1 (B16-FI O studies)
m ce between 5 and 6 weeks of age (-20g, Harlan);
group size was 10 mce per group unless otherw se

4, 3&%%%5?% Hrfdd 6 kP o8 his hﬁmﬁ&#gﬁ&%[ﬁnm Combination with
IVDA- 2 urman reast turmr n_ -FT O muri ne

: S
e
stazﬁmid;hembtherapma: @gerbi inatleeh well uulicxessst ¢fghs BiCE otitsgon of a TG =

0 nce che era
97 RS opT R RC SRS SRR B firde Tt B 18 bl for
botl] 8d4R}ifFRalstions (tegm t®) e e theveghteof thetuidves exaiyebatyutopsy
fat pad with 2x106 MDA-231 cell's harvested fromin
(Figgra 3% cel| culture. \Wen the tunor size reached 5 nun

pr G@&qied BSo &&cﬁesmab@eeemﬁm{)ia&d Ivffﬁﬁﬁs madal the Wgsk Btgdy lnvolved
cI itaxel as the standard chenotherapy agen

gouysmd i1y gfzmblmpp VSRR i R ]GOIFHH?#EU-Z KPU-35
and%qgjl-p BRSaRLBES Wase cliffich Stk k8ietdndi Vi dual

e test corrpounds wer e adm ni stered vi a t he
" ; sith Daxoderg in fhe I3U-145 Huyman Pgostate Tumeor

'- 3% pacl |taxel was adm ni stered via the
M?‘rape?‘lltoneal route on Days 1-5 (qdx5). B1l6-FI O

- Metjasé4dt i cAdvban besdok [fmnotre dvacbtaifedABtihg Mecie-lifepetiedf this
16-F ells ared fr ' iLr I

seudfy i 6. Bt s (e eftmishi OF 5 Bl 145 Ao iboag Mgl s the

conBife] hekey sfaRIiodiphadaionid® Thoashiment effentivasooort pwhounced at the

beg? : OUDS nd éyr %ﬁ?&#&g?%% af'\é:u%ﬁ\l rrg%'yc\sg érﬁom treatment
Daged®y 17 ﬁﬁd:oﬁi&m@ﬁcﬂl #Brap¥ BR proigs ax eppaxeedTGMagmdedm the NCI-
the surface col onjes counted. Resu|ts &reﬁn@p E tﬁ

critgron LA 2ol K5 anh e, SSERAEH THRFRIBHN O Bl csorbtie (tberapy was

s1g1§ﬁ%1'ﬁ9lless M%r@ﬂ&hdﬁoé@@;% The netastasis growth

h| biti on ( UI S th| S nunber subtracted from X

3585 .55 B4Rl oGS 35

erW se noted tor the rndividual study, the test
[0465] Based on the data obtained with KPU-2 in combination with taxotere in

the Study described above a second study comparing KPU-2 to KPU-35 and t-butyl-
phenylahistin alone and in combination with taxotere was initiated.

[0466] The observations made during the in-life portion of this study indicate that
the combination of either KPU-2 or KPU-35 with taxotere has a greater reduction on tumor
growth than for taxotere alone (Figure 22). The tumor growth was almost completely
blocked by KPU-35 in combination with taxotere. |
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conpounds were adm ni stered via the intraperitoneal

route on Days 1-5 (gdx5); paclitaxel was

adm ni stered i ntravenously on Days 1-5(gdx5). [0453]
woMesoap@ropriate (n ? 3), results are presePCEUS285/003636

means SEM  Statistical analysis of studies with

several groups was perfornmed using ANOVA with

Neuman- Keul s post test, unless otherw se indicated. A

one-tailed t-test was al so used based on the

hy ﬁ%kﬂeSI ¥nd Qf&seﬁ&&me duc gfc Rftofdy UBnfirfled e observations made

ation, tunmor © growth. Results
dunfg theti in4ifd spatrivet mggtuﬁm;nﬁhe @pm‘ematrpyrﬁfrm%dé%‘ﬂﬁf@ﬁwe 23) or

o R s g G 0 oGl Sl e gl gl lone o

blockthiz Sursdripglywih s Seds e&emhﬂﬁ@éﬁ ihrﬁe@é@agmcssshown@ tYidaaeltor tumor

suifagn, StF dPBURAT b BTG et et SR A o cmor

grom Q‘@A KPI[I—Q gézailp Bk 2 74V $5) apkdrinitmbe tetal birtck m—aﬁ (gFoufp mean

aily for five_ day 3. 75
- SR Brkrs alogn el nof TGO (R BlefEpadigeet B oo
(TG%A0> §§%§ (godx5) and 7.5 ng/kg ip every third day for
ays (ngxS . The conbl nat i on of _ T-11 with NPI -

esulted in a

5048 S e g E’f&%ﬂﬁiﬁ?ﬂaﬁ‘ﬁﬁc ok
Phehjdﬂﬁmi iuothet MCRIU rlalma@nbreést tivreors kepagrafiFmgdsle hg)doses of the

The obs%;%atl Q dﬂ%iln% 3t D&l A; ﬂ{o%r@%stadgﬁma&ewﬁmys

e’ mean group final tunor
13maghts at autopsy for which only the conbination

O i e S S b S kb s

eﬁéé’rsfvﬁ{%ﬁ RISn REpREatod Rith EARGEretin iy madsl gijabsremt[y alinhs cotmpletely
t th d t

bloglts aslateted et g e Ak 1 (e Eontp e, RO fpgeced o

be 1B RhoY SRlivd, Wadl - tubiRhe fid Sis@bxhititins yigaifieant potentiation of
exam ned thé greater ef ect of cotherapy is clear

taxg¢tRiegure 14). The TG of cot herapy was 78% as conpar ed

#ggmgﬁn %@Aﬁ@ uRA Noh S%a‘ﬁr@ell I TheTdE: fabekhaisenbi ned
exceeds criterion of 58% for a

posii§Taje r'ﬁmﬁnﬂﬁe z:bseg(aggl}s deingphis study (Figerg 293 iqgicated that the

oo 24301 2t M AR, o o

tun@R ol b lcdnipmredvin ther @erdmbbr, either monotherapy group. This was coufirmed
by the autopsy tumor weights, as the mean of the cotherapy group was significanily less than

that of taxotere alone or the Control group (Figure 27). The cotherapy group fumor weights
form a cluster of low tumor weights, indicating the consistency of the effect.

0471} When the tumor growth index is calculated, the cotherapy group had a TGI
of 74.4% as compared to the control group well in excess of the NCI criterion for a positive
effect (TGI> 58%). Taxotere alone had a TGI 0£26.1 %.
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timng, dosing reginmen and reference conmpound. Each
armw ||l be considered within the presentation of

the particular tunor nodel. [0457] The aimof the

wdHeo2877840m of the study was to investigate aperwghwigsess

hi gher dose of KPU-2 (10 ng/kg ip g3dx5) in the

HT- 29 human col on tunor xenograft nodel as conpared

to those used in the study described above, in which

a marked synergy was observed between KPU-2 (7.5

7. PR &h $hB VIS8 57 Hﬁﬁ‘ﬂn ﬁlgtk%&%@@rtﬂaé Xb del[ 0458]

can be observe ure conbi nati on of

KPL{I’@Zhnd T@mmpdql lﬂ‘{‘qll"eﬁ plﬁwt P%@eﬂwan.ﬁﬁr!% Haghk o the
mmfb Efdb'fpgﬁxpd {00F RE &Eﬁ\@ e @M Vi U Bist fAnner the

nmost conpletely inhibited up to
poséfblh’a?t ¢femposfm'y eﬁéctudue ttde spewifivi avtion omn thetsebapeousraeqylar bed is

oo, LIRS B TR B LAY 8 o

couﬁhgﬁbﬁhﬂhpkﬁﬁmﬂd&&ﬁgﬂ@&m(ﬁmﬁ ei t her nonot her apy
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T4 e wEP g AR B et a Hgmitcry dpfPlion of mumor
groﬁﬁltxh‘tﬁdﬂm{bmahéxﬁﬁ%ﬁﬁﬁ broup, WSy Shsficasefecat Tionstfet agpegred to
in-I'ife portion of the study éestlnated t unor

berg‘?“émaﬁ{ﬁdﬁim@lf?féa’ﬁ?eél%e §igpetted by neasurenent of

s%i&%&n@ﬁ\iéﬂiﬁﬂam'ﬁo RcEdsBRS T@hor mweppsy (Fi gur e
unor welr ghts for the conbi nation group wa

si gl carﬁ’hlS/ stuslys exantingd tthee ofispit 0B BPYE<0RYSS gad tbutyl—
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appea:rmgl aietteobu(fmegoflm lurtghbé dayarafier Hic Agtegvepous h@ecﬁon of B16 F10

me]%{l %[5 % X g@%@ é%%%?&ﬁ%%ﬁ Eno'iia?ﬂo&rwger, 1{18033 not

inv&ed 4 h@ﬂ@@@é@&%ﬁﬁhﬂmmmb tt@ltmuqmnasél.' he TG of t he
combi nati on oup S 65, i ndi )
ef fI8EtIby ot F gt YA e O R LA By e 29
havid a ﬁeﬁpﬁe&dﬂ@ed\&aunmbhﬁmwasmﬂﬁt for (20 htaxd (Mﬂw 6lty4106% and
- activity of KPU-2. KPU-35 and t_& ga?n hlStI%l
35§ Horhpeaivsio PRHIA I CHRSHoos SO RER TP fion therapy is

mo{'ep 283divd NGad %ﬁﬁbfh&aﬂf It hdges Shichte WL BPESE lI@Ui% Mnd t-butyl-
Figure 17 and Tabl e 18. The _conbi nation therapy

pheglghigiin 2k mOFtrﬂéﬁeﬁwwhlahlﬁé(ﬁ%@EWﬁ'@iﬁ bet ween t he
novel conpounds and CQﬁbﬁﬁr LEh® i ndividual tunor

‘wei ghts denonstrate the e fectlveness of the
cotherapy t r Assapelinr ACH| pripHeli case t he

ort ©4RIon FuRPe b’%i%cb“@ve ?#@%@“ﬂﬁﬁ%@%ﬁﬁ Mgplop gt »
pathiEEnit Lfupup rblethapyo dhevn ahtifeget lvotaboumds [revitedl .above, for use in
determining the dehydrophenylahistin or its analog's AF/IS value is measured directly against
the fungal organism, e.g. by microtiter plate adaptation of the NCCLS broth macrodilution
method described in Diagn Micro and Infect Diseases 21:129-133 (1995). Antifungal

activity can also be determined in whole-animal models of fungal infection. For instance,
oné may employ the steroid-treated mouse model of pulmonary mucormycosis (Goldaill, L.Z.

& Sugar, AM. 1994 J Antimicrob Chemother 33:369-372). By way of illustration, in such
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studies, a number of animals are given no dehydrophenylabistin or its analog, various doses

of dehydrophenylahistin or its analog (and/or combinations with one or more other antifungal
agents), or a positive control (e.g. Amphotericin B), respectively, beginning before, at the
time of, or subsequent to infection with the fungus. Animals may be treated once every 24
hours with the selected dose of dehydrophenylahistin or its analog, positive control, or
vehicle only, Treatment is continued for a predetermined number of days, e.g. up fo ten days.
Animals are observed for some time after the treatment period, e.g. for a total of three weeks,
with mortality being assessed daily. Models can involve systemic, pulmonary, vaginal and
other models of infection with or without other treatments (e.g. treatment with steroids)
designed to mimic a human subject susceptible to infection.

[0477) To further illusirate, one method for determining the in vivo therapeutic
efficacies (EDsp, e.g. expressed in mg dehydrophenylahistin or its analog/kg subject), is a
rodent model system. For example, a mouse is infected with the fungal pathogen such as by
intravenous infection with approximately 10 times the 50% lethal dose of the pathogen (106
C. albicans cells /mouse). Immediately after the fungal imfection, dehydrophenylahistin
coﬁlﬁounds are given to the mouse at a predetermined dosed volume. The EDs is calculated
by the method of Van der Waerden (4drch Exp Pathol Pharmakol 195:389-412, ‘1940) from
the survival rate recorded on 20th day post-infection. Generally, unireated control animals

die 7 to 1 3 days post-infection.
| - |0478] In another illustrative embodiment, C. albicans Wisconsin (C43) and C.
tropicalis (C112), grown on Sabouraud dexirose agar (S})Aj slants for 48 h at 28°C, are
suspended in saline and adjusied to 46% transmission at 550 nm on a spectrophotometer.
The moculum is further adjusted by hemacytometer and confirmed by plate counts to be
approximately 1 or 5 x 107 CFU/ml. CF-1 mice are infected by injection 1 or 5 x 10° CFU
into the tail vein. Antifungal agents are administered intravenousty or subcutancously in
ethanol:water (10:90), 4 h post infection and once daily thereafter for 3 or 4 more days.
Survival is monitored daily. The EDsp can be defined as that dose which allows for 50%

survival of mice.
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where cells are exposed to the microtubule inhibitors nocodazole and chioropropham. These

r:

results further validaie the exploration of cytoskeleton inhibitors as effective antimycotic
agents, Accordingly, several of the compounds disclosed herein were evaluated for
antimycotic activity.

[0481]  Specifically, disclosed compounds were evaluated alongside commercially
available microtubulin inhibitors as well- as recognized antifungal agents. The test
compounds and controls used in this study: (-)-Phenylahistin, KPU-1, KPU-2, KPU-11 and
KPU-17, KPU-35, t-butyl phenylahistin, Colchicine (commercial microtubulin inhibitor
tested versus 3 Candida isolates), Benomyl (commercial microtubulin inhibitor tesied versus
3 Candida isolates), Griseofulvin _(commercial microtubulin inhibitor and antibiotic control
for testing versus 6 dermatophyte isolates), Amphotericin B (antibiotic control for testing
versus 3 Candida isolates), Tiraconazole {antibiotic control for testing versus 2 Aspergilius

isolates).
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significantly less than for either nonotherapy. 2.

Activity of KPU- 2 KPU- 35 and t-butyl-yhenvl ahistin

Al one or in Conmbination with Taxotere in the DU 145
wolovan77®s00st at e Xenograft Mdel [04651 BasedPOWUSH@5/003636

data obtained with KPU-2 in conbination wth taxotere

in the Study descri bed above a second study

comparing KPU-2 to KPU-35 and t-butyl- phenyl ahistin

aI one and in conbination with taxotere was initiated.
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concentration (MFC) was determined to assess the fimgistatic/fungicidal nature of the

compound. This procedure entails diluting drug-treated cell samples (removed from test
wells containing compound at and above the MIC) to compound concentrations significantly
below the inhibitory concentration and depositing them on agar plates. The compound is’
scored as fungistatic if the cells are able to resume growth and fungicidal if no regrowih is
possible because the compound had killed the organisms.
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[0470] The in-life observations during this study
(Figure 26) indicated that the conbination of KPU 2
(7.5 ng/ kg ip, gdx5) with taxotere resulted in a
worndsedroumhi bi tion of tunor growth as conparred/iseoshessse
Control or either nonotherapy group. This was
confirmed by the autopsy tunor weights, as the nean
of the-cotherapy group was significantly |ess than
that of taxotere alone or the Control group (Figure
27)0488)€ COSMFIRRY GBEIOMR ASMTR 'wobl IsBEWS to b8! MeBlive against two
cluster of |ow tunor weights, indicating the
Trighoniiian gveigs-of . rubeume st the pringimpd paysatijgeagent for humaprdermatophytic
. : ' ' , h
5088 B L) 58 EuLBLEH ik b, SELORIARL R IR
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0 a one had a.T@ of 26.1 % -13
byt o) "SRR, g PR o o ol ¢l o el then
grisvbRivAB 1a Hurramt, Btagdsd phanmcedoathagenn iusedX&irogdatihg d¥asiebphytic
'ﬂ¥ﬂ472] Thi s nodel involves the placenent of the human
UM tissue into the nouse mammary fat pad, a

surpgg@t e Oémpduads ?§-Pﬁ@yia_§i@ﬁﬂ RN KL 1 wote biBhiicdMPNEE potent
the possibility of a positive effect due to a
thag e offfer corgRUREH VB tertet e gt adEEnand veaken i mpegomparable to

the ditsORFbus thRlsshs H@lymé}{?@%}'h?gs fbgtef fect of KPU-2 (7.5
3dx5) alone and in conbination with

ng/ kg i p, g3dx
P acﬂﬂgﬁﬁix el In(these ptapeesivihen g MHC cqubirafetermingd, therskgts indicate

' . Sl gRlf i hahi bi tion of
thof 818 cbREo B R i M e B DT BB Sup, o
highly significant effect. This effect appeared to
be nore marked than for taxotere alone (Figure 28).
8. Studies in the Murine Mel anoma B16 F10 Metastatic
Turmor Model [0474] This study exam ned the effect of
KPU- 2, ETU-35 and t-butyl- phenyl ahistin alone and in
conmbi nation with paclitaxel on the nunber of
net ast ases appearing on the surface of the lung 16
days after the intravenous injection of B16 F10
mel anoma cells to the nouse. This nodel is not a
xenograft nodel; however, it does not involve a high
degree of vascularization into the tunor mass. [0475]
In this nodel the nost effective treatnent was KPU 2
al one (Figure 29), having a nean netastases count
about 10% | ess than that for paclitaxel (Mds of
41. 6% and 35.0 % respectively). Wile this study
does not itself establish that conbi nation therapy is
nore effective than nonot herapy, it does indicate
that KPU-2, KPU-35 and t-butyl- phenylahistin are
nost effective in highly vascul arized tunors.

74. 4% to the contr
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EXAMPLE 10 Assays For Activity Agai nst Pat hogenic
Fungi [0476] Conparative activity of a
dehydr ophenyl ahi stin or its anal og agai nst a

woaslsogem c fungus, relative to known anti f urg®lus2005/003636
conpounds recited above, for use in determning the
dehydr ophenyl ahistin or its analog's AF/IS value is
neasured directly against the fungal organism e.g.
by mcroliter plate adaptation of the NCCLS broth
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[0473] In another illustrative enbodi ment, C.

al bi cans Wsconsin (C43) and C. tropicalis (Cl12),
grown on Sabouraud dextrose agar (SDA) slants for 48
wh 2@b02848 are suspended in saline and adj uCEASLID5/003636
46% transm ssion, at 550 zmm on a spectrophot oneter.
.-The inoculumis further adjusted by henmacytoneter and
confirmed by plate counts to be approxinately 1 or 5

x 107 CFU m . CF-1 mice are infected by injection 1

or 5x]§) G into [the tailjvein.| Antifungal agents
are [adnies [
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[0481] Specifically, disclosed conpounds were

eval uat ed al ongside commercially avail able

m crotubulin inhibitors as well as recogni zed
warhsbumgal agents. The test conmpounds and BOHURSDI003636

used in this study: (-)-Phenylahistin, KPU-1, KPU 2,

ICPU-il and KPU- 17, KPU- 35, t-butyl phenyl ahistin,

Col chicine (conmercial mcrotubulin inhibitor tested

versus 3 Candi da isol ates), Benonyl (commerci al

m crot ubul i n i nhibitor C rsus 3 Candi da
i solates), Giseofulvi ﬁmmi( ial mcrotubulin
i nhi bitor and agtiiRitBbivesciiantareeling dofivi esti ng ver sus
6 dermat ophyte r1sol ates Anphot er i CI n antihiotic
col88l  f GrmpmsaridngpoplpeiessRRABOT, i B ifieg e compounds
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Co gn%?tnrli%tta Iv&%rl.]e %Jplp ante& nﬁo the chamber. On top of the fatpad graft, tumor

spheroids containing N202 mammary tumor cells transduced with Histone (FI2B)-green
fluorescent protein (GFP) were applied. The use of H2B-GFP transduced cells allows for

visualizing tumor growth and monitoring mitosis and apoptosis.
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MC. The M.C was called at the first concentration

that exhibited five or fewer colonies of fungal

growth representing a 99.95%kill. Wien a M C was
wobkdodoegh, a m ni mum fungi ci dal concentr ati eoT/ab03/003636

was determned to assess the fungi static/fungicidal

nature of the conpound. This procedure entails

diluting drug-treated cell sanples (renpoved fromtest

wel I s containing conpound at and above the MC) to
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vascufir EOBpRY 1ealiihaDB | cofttll Badrbsis aRDRB regtedsiom oM@ tiblished tumors after a

~ dermat ophytic infections, and would be the key
singlrigapdaiistdiotar get i n the devel opnent of a clini cal

ag [ @48 Zmick Weérd reatBdl iKPWhith7a 2-minut
Kpméi & %bg%yy%ﬁ%%gﬁlﬁﬁ% I\I/\]l/gre e uieval ént in & e
infusiot efi Gympkg KPUEdhes & aniawte iy infisinmerdt 10 mafke KPU-02, or bolus of
J G601 Byl ; r I ¥R Gibt6 B fusions of 10
Ve a{g'fe@ °usgé%dl1[tg{‘%tjrggg ﬁgﬁgs%éﬁ}ﬁat pg))?lto‘lih? i nfecti ons. =0
mg/kORBUHO2CKRTIA St srekicle -weheardpisibiersti Areamentgmith KE{EPR or KPU-35
significantly | ess paten : 0 r
el P ot 5% S0 R B AL o
rateC QAP Asatle démBity ththinohite firoundisg) thet thmos e visuedizell, Real-time

ment agr ophytes i sol ate,. 04.88& In se inst.anc
obo A IAHeRPEoE B B L ETEP R REE-E THOTP B2 N SOrHRISsY
t hgpqgshes %M%Wbﬂﬁnﬁfa&sfmbﬁtcaﬂdp@e bihthe adniEvasaenre after
Tabl es 19 and 20). -138 WO 2%83%[ 077,J§)b40h . "
the POEUS BEEREE 36BEeitherEPT-07 oy K§Uy3Sy Thephangsyin vasculag functions
resfid % Ysipnifict Oenbativfuor fecrosts, Witkbu arPobéerVed' éffddt on the vasculature
in the surrounding fat pad or skin (Figure 30). These observations support the selectivity and
specificity of KPU-02 and KPU-35, which both individually can disrupt established tumor
vasculatore. .
In Vive Activity of KPU-02 in Human Tumor Xenografis
{0496] When KPU-02 was administered with CPT-11 (Irinotecan), Taxotere or
Pﬁclitaxel, marked antitumor activity was seen in the human colon (HT-29), breast (MCF-7;
MDA-MB231) and lung (A549) tumor xenograft models (Table 21). The effect of KPU-02
in the BT-29 model was robust, reproducible in three studies, and showed a dose-dependent
effect i.e., 7.5 mg/kg was statistically greater than 2.5 mg/kg (Figures 32, 33).
In vitro Activity of KPU-02 and XPU-35 in HuVEC cells
10497]  The above-described in vivo effects of KPU-02 and KPU-35 on tumor

vasculature were supported by the in vitro effects of the same compounds in HuVEC cells.

Human umbilical vein endothelial cells are considered a good ir vitro model of tumor
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endothelium, which is considered “immature". Tumor endothelium lacks supporting vascular
mural cells and is increasingly reliant on microtubule network for integrity of the tumor
vasculature. Therefore, disruption of the microtubule metwork tumor causes vascular
collapse. ’
KPU-02 induces rapid tubulin depolymerization in HuVEC cells.

[0498] Human umbilical vein endothelial cells (HuVECs; Cambrex CC2519A)
were maintained at subconfluent densities in EGM-2 (Cambrex) media. The cells were
cultured in an incubator at 37°C in 5% CO. and 95% bumidified air. Fer tubulin staining
assays, HUVEC cells were seeded at a density of 3x10* cells/ml in EGM-2 on tissue culture
compatible coverslips (Fisher). The plates were returned to the incubator for 2 days.

[0499]  Stock (20 mM) solutions-of the test compounds were prepared in 100%
DMSO. 400X concentrated dilutions of the compounds were prepared in 100% DMSO. 5 ul
volumes of the dilutions were added to individual weils resulting in a final concentration of
200 oM. The final concentration of DMSO was 0.25% in all samples. The plates were
returned fo the incubator for 30 minutes. HuVEC cells were treated for 30 min with 200 nM
KPU-02 or KPU-35. '

[05006]  The cells were rinsed in dPBS before fixation in 10%(v/v) neutral buffered
formalin for 10 minutes at room temperature. Following fization, a-tubulin was visualized
by indirect immunofluorescence. Specifically, the cells were permeabilized in 0.2%(v/v)
{riton X-100/dPBS for 10 minutes. The cells were washed prior to transferring the coverslips
to a humidified chamber, the coverslips were blocked for two hours in antibody buffer
(2%(wiv) BSA/ 0.1%(v/v) Tween 20/ dPBS). The coverslips were incubated with 50 pl of
0.1 pug/ml mouse c-tubulin (Molecular Probes) in antibody buffer for 1 hour before washing
and incubation with 50 pl of 1 pg/ml goat anti-mouse FITC (Jackson ImmunoResearch
Laboratories) for one hour in the dark. Finally, the cells were washed and {reated with 2
pg/ml DAPI (Molecular Probes) for 10 minutes before rinsing in HzO and mounting with
Vectashield (Vector Labs) mounti‘ng media. The cells were imaged using a 60x oil
immersion objective on an upright microscope (Olympus BX51). The images were digitally
captured using a CCD camera and Magnafire 2.0 software (Olympus). Post image processing
was performed in Photoshop Elements 2.0 (Adobe) and in Microsoft Powerpoint.
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PCT/ US2005/ 003636 EXAMPLE 12 Eval uating vascul ar

" “targeting activity [0489] Tunors and neopl astic
conditions can be treated using the conpounds

di sedgher eqq. c Iely I :
5o e TP RELYELAN AT HOREeY) QSRS bt
depolynhiesionrie Hiu¥ESicelis.of the tunors. The conpounds

i scl osed herei i ncl,udi ng NPU-. 02 KBU- .35, for
KPUS S aiees dost B lend oty REmERTiaf HRREG BRI 55
vafirsui]ar Bifues hsbilical Vot efidvtelislgeetls (BIMEECs; Cambrex CC2519A)
co ' ul es

ot S bR S, R HRS) oS e sl
cult@&ijnpgﬁllﬂcﬂb%r af 398t abkished Ma96U Rirbidfiel il h®ot HFRGlayer
and therefore conprom ses the integrity of existing
permealsibl ssstealitNgCt ool srero speged [abcl@bﬂg ogH ool &y EEHP apeién on
s e o O PP DAL A 890, s
plat@fwerd e iisaab thieencbalomiood ddye kedliowghe dxlis to reach confluency.

[0583] Stock solutions (20 mM) of the test compounds were prepared in 100%
DMSO. 10X concentrated serial dilutions of the compounds were prepared in EGM-2. 10 pl
volumes of the serial dilutions were added to the test inserts in duplicate resuliing in final
concéntrations ranging from 2 pM to 2 nM. The final conceniration of DMSO was 0.25% in
all samples. The cells were ireated with 2 nM-2 pM KPU-02 for 15 minutes.

[0504] FITC-Dextran (50 mg/ml) in dPBS (38.2 kDa; Sigma) was diluted 2.5 fold
in EGM-2, 10 ul of FITC-Dextran was added to each insert. "The final concentration of
FITC-Dextran was 1 mg/ml. The plates were returned to the incubator and 30 minutes later
the fluorescence of the lower chambers of the 24 well plates was read using a Fusion
fluorimeter (Packard Bioscience) with Aex =485 nm  and Aem = 530 nm filters.

[0505] Figure 34 shows that KPU-02 is able to induce monolayer permeability in
a dose dependent manner. The results shown in Figure 34 represent the mean + 8.D. of three

independent experiments.

Blood Flow in the P22 Rat Sarcoma Model with " I-TAP

[0506] Tumor blood flow was assessed in a model using a quantitative 1257

iodoantipyrine (IAP) technique in rats bearing a P22 rat sarcoma. KPU-02 (15 mg/kg, IP)
markedly and selectively reduced tumor blood flow to 23% of vehicle at 1 hour after
administration; blood flow remained markedly reduced 24 hours later (59% vehicle). In
contrast, blood flow in non-tumor tissues was affected to a much lesser exient at 1 hour (see

Figure 35).
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the central portion of the tunor. This differentia

ef fect on vascular cells provides a rationale for the
wealserione effects on the tunor due to the RCHAER005/003636

percentage of proliferating i nmature endotheli al

cells in the tunor blood vessels versus nornmal bl ood

vessel s. VTAs can be classified into three
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i nfusions of 10 ng/kg KPU- 02, KPU 35 or vehicle were
adm nistered. Treatnents with KPU-02 or KPU-3 5
Combination Therapy with Microtubule Targeting Agents

{0510]  The findings that VTAs selectively damage the vasculature in the central

part of the tumor versus the periphery, which recovers fumctionality, support using these
agents in combination with chemotherapeutics (Taxol, Vinblastine and Cisplatin), radiation
and angiogenesis inhibitors directed against VEGF and BGF. The new VTAs wil

-145-



were well tolerated. Mce were observed for two

addi tional days. Tunor area, blood flow rate, and

vascul ar density within and surroundi ng the tunor

woetsnvvaual i zed. Real -time observati ons wePET/US2005/003636
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t he single i.v. treatnent wi th either KPU 02 or
suppigm%ﬁtg a,ther cen < atr(&%ﬁég &a &Hﬂ@tﬂr&% fdr%é&lte& %ﬁtltumor

Ahi |ca tunor necrosis, wthout an
mﬁwﬁﬁserved effect on the vasculature in the

surro ing fat pad or skin (Figure 30). These
11—3%@%95%&?8%§&§%%p0rt the selectivity and specificity
of joKPIF- 02mandditdnUto3 Bancaiother ldistdsed nﬂy\bedtmltddyusmm] the VTAs
di srupt established tu vascu
sty RGP BOH? RIS B0y SRR 0 Gge condition

or d}(é@eﬁg P nhRSHIBETsipS), Prebsabby bho@@ﬂ’ppl;ﬂ.ﬁom new vasculature in

I'rinotecan), Taxotere or Paclitaxel, marked
mdqﬂwmwwnmmmh@m@b¥Fyhﬁﬁ@3seen in the human col on

St 7 ax B2 3 hthaRceking drA ot
:ﬁ%?ﬂiengirgft]%%%%%s (ngﬁgﬁgl) The %ffectroﬁﬂﬁbnmnae
vasct(ﬁtnkr@z Exmmlbse oﬂTc@@mnsj essogiatedy B SEXCOFHEr BRGEHBIce include
|n thr e Sis
?Jsg%%%&&l 1S 11 S W. -i %Qéﬁﬂ%ﬂ&ﬁ@ﬁfﬂeum@tfofde&ﬂmhs

ca y greater than 2.
chroﬂﬁ/ ol gheuratia, an83})sonasm, wisordersAessoeinte§ with mmgpmmte or

and KPU-35 in_HuVEC cel.ls 9 v co
IoRpRF Y, BT o ST AL P REPIEP AR e Sthl Wiftcoma,
zmmﬁﬁaﬁylﬁi@ﬁﬂuMﬂﬁﬁd&uanﬁhﬁsggfymmhammwdugmﬁ)mﬁwWMHSBmﬂmmﬂ
e same ¢onpq L
Forqpiis. GG GHTLEEY P SOeP P i A s S pthepBlois and

candP qgoclgtfed [ Rers, inkftiindGo? @%ﬂi}:@g Egﬂd) nﬂﬁfd WSRA0H 488868 blood
- endot hel i um which is cansider

borm feteath Spehups fekemaiag AREIOHPTORES: Sf}l S&T“mﬁu E%Pg“c §1“i‘°§s such as

hen‘%ﬂ@oﬂnﬁs ag&{sﬁcaﬁélﬂ&hé/s L&lrb @RbmAY) 1 einas, WY |p90gtﬁicvﬁiﬂﬁlomas as
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were returned to the inc or
compounds and compositions can be use&J mache treatment gf su&y conditions. Other diseases

in which vascularization plays a role, and to which the instant compounds and compositions
can be used, are known by those of skill in the art.

[0513] Examples of retinopathies include age-related macular degeneration
(ARMD), diabetic retinopathy, and the like. Pathological angiogenesis is a major

contributing factor to a number of retinopathies that collectively are major cause of blindness
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104991 Stock (20 mM) solutions of the test conpounds
were prepared in 100% DVSO 400X concentrated
di lutions of the conpounds were prepared in 100%
wobmSo7m4d  vol unes of the dilutions were ad#et/usmosoossss
i ndividual wells resulting in a final concentration
of 200 nM The final concentration of DMSO was 0.25%
in all sanples. The plates were returned to the
i ncubator for 30 mnutes. HUVEC cells were treated
in 10 | ot PR 2o tBb B57af 9B X T W
T thge(ﬁvglg Qrgoﬂq'ngqeaég%ﬁ@%%éé bef orgﬁf%ﬁgat ﬁoz )I[ n 10% v/ v o
incorpetittadalhetpirf ftor eeferehar rml itn ehtiretyl0 Fomexemplat retowiand disk
tenperature. Fol ' fixati a- t.ubyl i
ncolyLREP iAoy 5 A YA PR 5 AR Pfor more tan 20
o Tyl al i (5003 ) S vt ksl ty e
i ogliseis Hbermis HetiSrt RSPV BN R P FTEIPYS peRplication m ~10% of
patidh@VRHS biaBSlar &e?emimm Gofris @ alC AR TRhthalnk (CIP4R 1S 1B80-1642,
were bl ocked for two hours in antibody buffer
whighdsgngpipyrated keremn thorefprepsye FHE &MY/ dPBS). The
COYRi§] | PSaVBLL thdGHRaLEMs Wich Bs TOmbredfstatif .AL4 GCRLA) have been
HDESG g-tubujin%%%blgcglai ﬁro%es) fn?antiboaﬁdb)ffer
showmio tatsehe Biefuptien whservatyels dnaop-heaplals BsFut tOrissd cppl Br J
of / atzsanfk MU (1 AGK 39 Veference in its entirety.
Canfl 00 B, $0%ss7 Ml R BEorborkfed (B $)eterence i it enfirety
Addithmkily, €lA04P s shédven peinhibit Wer mtined otnydscalatization dbas gowiet during
/m. DAPI (Myl.ecul ar, Pro f ' S L4
oroffirefike FoRI, | TPEEC el ot e h G o0\ A EEI0s, et 5
inco@&ﬁ&@hergig lbs ):e_;flﬁﬁﬂc_ﬁ:tih g emlﬁetya Fmﬂibe _C{Aeﬁf Bhosplrate Wmnsﬁated
usin X Ol [ on objective on an upright . ..
to SHPRTISE0 J6 BT 0L VBB 1 PAeorR s, e BBl e mager e
dev&@;?%léift @ﬂd/ttﬁdicﬁﬂ;e %a)ﬁﬁ&s@ﬁiﬁ@@oﬂdm&&gﬂﬁﬁl%&laﬂza‘ﬁon. Nambu et al
software (O ynpus). Post inmm rocessi . was .
Invege PPl pHEEIoR SPHETEI P Lo A0, T A e grtps erein by
refeldned £SRf énﬁl%gsy.\eﬂikoéoﬁ{ ounds A3 3RB &b 1348ed to treat retinopathies.
PCT/ US2005/ 003636 beOl] Figure 33 shows_that KPU 02

For gaamplRUDg 3ugthgsiolnsies jof fisiges (A9B1L 1t 20073 ga¢ JNembp 231 Pish to treat
. E i .

ol ARkl YA S RS i b e

treatistivh r¢tmabathies by appitdehiér cempaiady apdiorparErositionyipihetarget area in

519A [ i ' t hﬂﬁﬁ:‘ jties

g ﬁdE@ﬁF%u?%§H%?§%$§%§%@§gm$%%&ggﬁﬁgﬁmerekkgﬁ@§%red in
an incubator at 37Cin 5% CO2 and 95% hum di fied air.
For nonol ayer perneability assays, HUVEC cells were
seeded at 1x105 cells! m in EGW2 nedia on :
Fi bronectin-coated 3.0 pm Fl uorobl ok inserts (Becton
Di ckinson) in 24-well plates. The plates were
returned to the incubator for 4 days to allowthe
cells to reach confl uency.

147



[0503] Stock solutions (20 mVM of the test conpounds
were prepared in 100% DVMSO. | OX concentrated seri al
di lutions of the conpounds were prepared in EGW 2. 10
wo 20080t9es of the serial dilutions were addedris2ibaescss
test inserts in duplicate resulting in final
concentrations ranging from2 pMto 2 W The final
concentration of DMSO was 0.25%in all sanples. The
cells were treated with 2 nM2 pM KPU-02 for 15
m nutes. [0504] FITC Dextran (50 ng/m ) in dPBS (38.2
kDa; «5igma) was diluted 2.5 fold in EGW2, 10 | of
FIZCgPextran was added to each insert. The final
cagicéhtrati o of FITg Dextra@ was 1 @g/nl. The
-pléte% were et urned &0 the i&cubatordand 30 minutes
Ia:ﬁielg_,4 the fluorescence of the | ower chanbers of the
m24oV\@I pl ates was read using a Fusion fluorineter
(P@ckard Bi osci ence) with A = 485 nmand X = 530 nm
zfltntegs [ 0505] Figure 34 shows that KPU-02 is able
a:tq;gl rdJuce nonol ayer perneability in a dose dependent
E:magnﬁ. The results sgown in &igure 34 represent the
:msgn ¢S.D. offthree Rndependgnt expel nents. Bl ood
MFIEewEn the P22 Rat Sarcoma Model with 125T- TAP
050 Tunor bl ood fl ow was assessed in a nodel using
quantitative 1251- iodoantipyrine (LAP) technique
n-rats bearing a P22 rat sarcoma. KPU-02 (15 ny/ kg,
X jgarkedl y and sel ectively reduced tunmor bl ood
I Wgo %3%0:& vehiclg at 1 hour after
r;;bs@: ati ojﬁ bl oodf | ow r efrai ned nar kedl y reduced
rg | at er (59% vEhicle). In contrast, blood
W I n non-tunor tissues was affected to a nuch
ser extent at 1 hour (see Figure 35). -144 WO
5/ Q77940 PCT/ US2005/ 003636 [05071 The reduction
bl ﬁoq;fl ow,at 24 thrs post - dose was mor e vari abl e
gn §i ssugs for KRi-02 cofpared t&vehicle, as
@wngi “Fi guf'e 36. The blood flowto the tumor was
& st affected. other tissues exhibited a small.
duction in blood flow skeletal nuscle blood flow
peafed to be increased at 24 hours post-dose.
5,08E The effects of KPU-0.2 observgd at 1 hour
%ea to bk Lo'ongersl a,ss;tmg%amrd noge gekective for
#pr bl ooeFfl—‘bwthgn .§ e¥i ousRy efbrted for
% singtt h& sang® t cﬁhlg [ 05891 | A an
ment V\ADh the P22 rat sarcorm nodel, it was
em)n@trated that KPU-02 7.5 andl5 ng/kg I P (n=2 per
ose) produced a dose-dependent tunor necrosis by 24

ad

T

]

orGr@m ﬂh‘?__}

mqpmbg;aﬁmwlb%msﬂhﬂmvm

C'OO'O('DS:T(D:)O(D

qdx5

\ \n '\
e~ ™~ ™~

Dose
KPU-02
(mg/kg ip)
Days
1,4,8, 11,15

Table 21. Effect QE_I@
Days
1,4,8,11,15
7.5
qdx5

Tumor
Model
(# Studies)
Colen
HT-29
@)
Breast
MCF-7
Q)
Breast
MDA- 231
iy
Lung
A549
1)
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hours post-dose, with the highest dose resulting in

an al nost total necrosis of the tunor as .shown in

Figure 37. Al tunors in the KPU-02-treated rats
wohasetiogvi dence of necrosis, whereas tunorBCTMS2005/003636

vehicle-treated rats did not. The VTAs that have

entered into the clinic (e.g., CA4P, ZD6126,

AVEB062) show simlar qualitative effects on tunor

bl ood using the | AP nethodology (or simlar

-technol ogy) to denDnstE§A§1§ E ged bl ood flow in the
P22 rat sarcoma tunor and I'n humans using the

dce- MRI technlquejmﬁﬂggﬁﬂﬂmﬁdﬁﬂﬂiﬂﬁﬁlRosen M Sun W

cr 1T ks B sl gaes® mEha@ig. g FRTR ring of

tBuQBEﬁlﬁﬁ&l}Em QMus@ated ﬁﬁﬁw&ﬁhﬁd lJEtht 3)8 pafs @mrsntvﬂlatt tsubstitution with
cancer . net i.C ance %%eV| dence f

relafiyqly pg:ﬁoghlg rang|s rf B%wnal Jgr@pi &) %Ay Gxgsltmn increased or
malgt% (183 thé éféfoﬁﬁ acﬁEMf—‘ lahaghad leelld eiBis Stbstiiolde aZ the p- position
S

Pr opo

, Polin L, Corbett TH, et _al
decre@@draahw i Wekgje mgt b%&@e%@@nw %W@’é’pé‘ﬁé@%&wggﬁ“ a

e vascul ar-targeting
“g°g}§u€ﬁ%%%‘gagﬂz‘gﬂ¥g%eﬁﬁ ncer Res 2004; 10( 11) : 3650- 7:
andos3agigeiD- QM&R (CoNiFag anixgis (e Figwk 3R] also/phpppia the existence

S
of stt%cgl& %ﬁ(érasigl %66&[%%3/ | n‘“%%fi‘“@%@k% A Solﬁlbga ficlds exist at
the tplBEiGen. Rr@g cﬁ!ﬁﬂaﬁml}@im (eecCFigule 402 O@iary theb $her eppformation of

438; ,each of which.is here Q
potr PR GRLD TiF Pt Frary ot SenEREP O Y o g e
pse%cﬁf;fé}d—ﬂlélﬂofteﬁ@fa&eﬁdﬁrﬂ@ AYPKP aind ﬁﬁdllﬁ]o%e'lihgs f Tk mgdx_ﬁchtain with
sel ective ana ature.in
the gaDEie CpRFTSsheL RS TSP EULH O T ghapyotvic. Whie
not%i I%oﬁﬁ?t@ n‘%:ﬁéiﬂ‘ﬁ%e@ﬁﬂliﬂr&ﬂybe&wmrbtnm@mﬁetdﬂ@w derivatives

ts In co nation w th_chenot herape (Taxol
at the rstohistnerhenciEcHie o8 Al iy IEFEREh 0% O St alpioines B 1t known

enesis inhibitors directed agai nst VEG- and
ho%%gé&gf‘he new VTAs will -145 WD 2005/ 077940
PCT/ US2005/ 003636 suppl enent rat her than suppl ant

these therapies and Sh%#kﬂmﬁﬁJ vjgde for greater
. > 2 g

antitunor activities eat ment of other conditions
[0511] In add|t|om' : qEpuie seases may be

tre v .ed herein. Conditions
P“Pﬁ& %”ﬁ§%5¥§%“““95§?|nopathues and any ot her
c on?)smon Midrotdbile pecit (ITPY @hd @rspaicas pmvmudysiambyd (Farrell
e ture

rably_ bl god s .y fram new vascu
B WEEP Lk 0, SIPUFEEROPe SPB RS, Spa Al Pyfon opposit
mlé\faﬁlﬂul@ QAgH Bbd&ﬁ@nzﬁhﬁzb 3]%5@)@5’14 a8 erhidh ishin@xoess héaeem by reference in
I nappro riate vasbul ature. 0) ngi t
s obh A PERHORE SEREISUES 0% COAO R 614 T G0 ORE assooiated
proteins (MAPs) were isolated from bovine brain by three cycles of warm polymerization and
cold ‘depolymerization in PEM100 (100 mM 1-4 piperazinediethansulfonic acid (Pipes), 1

mM MgSO,, 1 mM EGTA, pH 6.8) and 1 mM GTP. MTP was drop-frozen i liquid

nitrogen and stored at -70°C umtil use. Tubulin was purified from microtubule protein by
phosphoceliulose chromatography {PC-tubulin) and stored in PEMS50 (50 mM Pipes, 1 mM
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i nfl ammat ory di sorders such as i mmune and non-i nmune
i nflammation, rheumatoid arthritis, chronic
articular rheumati smand psoriasis; disorders
wazmeerRied wi th i nappropriate or i nopport uRET/US2005/003636
i nvasi on of vessels such as diabetic retinopathy,
neovascul ar gl aucoma, retinopathy of prematurity,
macul ar degeneration,. corneal graft rejection,
retrolental fibroplasia, rubeosis, capillary
Mg‘cﬁﬂoh Intl\ﬁrﬁ'f@,%}t @g}”‘t pr%{egisgdn@énﬁtaﬁ&l kaa&&%ré@ %?' a Bradford assay
ost eoporosi's; cancer assocl ated di sorde
(Sigina Thediicuals, S0 rLogisaMtl) asing dovide sermpralbumiy e the standard (Bradford,
197 tastases, blood born tunors such as |eukem as,
hgi of i bromas, Kaposi sarcoma, benign tunors such as
hemangi omas, acoustic neuronas, neurofi bronas,
trachonmas, and pyogeni c granul omas, as well as other
Testay S which require vascul arization to support

t URGN1SPT O\Whdek shRlEbdsi B RPIU-0E ¥R IPrdEre@fat a concentration of 20 mM in
vascul at ur e- dependent di seases_i nclude, for exa

DM eStogeisitionsph Gomwisiasiafy dvaditianal iBies Jutinds, & ngwsda: MD)
(CAE %Qﬁr&?ﬁ@d’ L Uén@éﬂifaﬁ&ﬂ i nﬁ@h@ﬁﬂiﬁﬁt @8§lc@cine (Sigma Chemicals,
emophi F1ac Joints and wound granul ati on.
St. Tamis, MONGIL,) wosqaspaied at ¢ goncanizaiign of P gnid|in Fajes.s 4dlj agewty were
clin r bi ' :
shicfel it ol i B MppPlots Bbesy ReBURARE N made
InﬂeoemﬁkmPEHEOmn&mdﬂmﬁémmpmmmdmwand conpositions can be
used to target vasculature, in preferably to
preferentially target di sease vascul ature over non
Detttnsifaten 6f Steady- mmcﬁitwme myﬂler Mass t he conpounds
and conp03|t|ons be u e Ir nt of such
coARI01 oo TR Srea 36 SER AP R CRICT LI 4 EFpTTee of
rangd 8Y ¥ndl &OhBntr-A0Hk E:D Peivi10b édﬁmﬂmgsuam am’p@nmdsﬁm]dDMso
conp05|t|ons can used, are known

conggairpiion of e §?IflPles[ woe sponiseahpy Lelt SR g%"a{ﬂﬁ pRE/ C for 75
mu% nel ude age-rel ated macul ar degeneration (ARMD),
I'abetic retinopathy, and the I'i ke, Pathol ogica
andPER§é n e skdyrenzationajeartiont Gvere PoWEiuERY s the rmiceptubule protein
of g€ I [ I
concéillrﬁgﬁcgns lIlth Eﬂg@%ﬁﬁ@h%ﬁeg&\%%fz glg 55/&)%%%:9%%{1% AlRadPdeRE, and the
pelllé’(;'lél hﬁmbﬂ@&sﬁﬁcmmbule rmlydWeereued/\m paoulate (he ambmcn of
Hlle h haInDI 7
polymy é%‘?%é%f%w aeﬁlorlll’ e?éﬁ%ﬁ@ﬁgﬁ ?ém g%réeata!f}a Spmented
fro X aifly@nerized | MaP ‘@n(temi:nﬁxlganume GLAADOU | Jarg, z@ft inginutess cIA°E). The

in 30-50% of pa ts.wit tic at f.or.
PR B Tk fomev 10 i SRR il f<RhlRSBAN Y gh8hized m0
(240 Bes 52 b¥fdiGhotkiS deREMANADN BY ek Bte:ti&tdmséay reference in
its entiret Furt her nore, subre

t
ned@ﬁ%’d Ul S RoREEeh IS SaF PRGSO P S B T eluppoptainsd
f ul NEf28b ioPMhe MRFdHibHIEoRIn n th
frof] thy B it ﬂ%ﬁﬁ%&& gﬁ% I@%ﬁg%%em? 1642 whi ch Frofttn i the
pelleh clorgpiornet dses. Ives éalwiﬁyd r&nefhaetlo ofmiptosibgleryrgteipgn the peliet to
the[éolg%n“a%nggc?‘&%‘{oax{o &Y, 'aﬂg cﬁ&ﬁﬁ&? BidGRnSrs were in close agreement

In A-47( have been
and the former values were used because they were subject o less variance and experimental

perturbation.
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shown to cause the disruption. of neovessels in
non- neopl astic tissue. &Giggs et al Br J Cancer
(2001) 84, 832-835, which is incorporated herein by
woejfssveEn@e in its entirety. Additionally, Chc#BsSwas063636
shown to inhibit the retinal neovascul arization that
occurs during proliferative retinopathy. G'iggs et
al AmJ Path (2002) 160, 1097-1103, which is
i ncorporated herein by reference in its entirety.
Finally, CA-4P Phosphate was denonstrated to
suppress the devel opnent of VEGF induced retina
Mcﬂ(ﬁ:ﬁhﬂamdaﬂlﬂeigﬂiimwﬁiﬁohmhi bit the devel opnent and/
or use partia ressi on of choroidal .
neBRE 1 Frinsmbrion S oRecty SoF R e 11 P\ e e
d1st§bu\h{b§ WRtnice6iubdldPdhe 4kencd @b Pre3&leb of Waied Agdéns. At 75 minutes and
i ncorporated herein b reference in its entiret
prioTfe sedimptiaivgs 1 Qs aligroautee ey ROIVAFT Bess EBERE Whigfixed by
cmuﬁ@& 996 Ni1 &M 1 0B uRIATN R, o1ick@1dBB/dB O ATl @@ in@eroBlers of fixed
&G1ggs (2001 and 2002) and N%nbu are used to treat
samplgt wasotstiiet anto fqrmvw% 180 Tefemesd hiRsirar nigiepope grids for 90
{ I
seco%g&gﬁ %?%%,% n;ﬂ%;.z?hl 5 ﬁé&gap Ry ittt Safer ‘i’thz n%éﬂbhters of

plying the conpounds and
cytockope £} (lirogisl) wast dpplitdafion i seeands to enhanen pecteidameng éesoluhon and

Ll

Wasdmugedmﬁ VG@dstv@e PiemeOin ai‘.[aom:lecﬁ&n anicrogriop€1 DOEX] 1@ QWX and
30 Qﬂp?{ Nagmﬁcaﬁon ig'he ZﬁnsgJ I\R)P]I[ was us%d to delt:'ermm-lé x%uclrotubule length
distributions and mean lengths for at least 100 microfubules per sample.

CLC Competition Assays
[0523]  PC-tubulin (0.2 mg/ml) was incubated in PEM50 with 1 mM GTP, 1%
_DMSO, 10 pM of tested agent and 7-25 pM ’H] CLC for 120 minutes at 37°C.
Measurement of {31-1] CLC binding was followed by DEAE-cellulose filter-binding assay as
described previousty (Wilson, 1970). This method depends on the adsorption of tubulin o
filter paper impregnated with DEAB-cellulose. Whatman DE81 filter paper was pre-wet with
PEMS0 prior to sémple application. The total 100 pl reaction volume was applied to 2.5 cm
disks of filter paper, over paraﬁhn; on ice. The paper disks were washed by immersion in
five successive 50 ml changes of PEMS0, 5 min/wash, 4°C, to remove all unbound
colchicine. The paper disks with adhering tubulin-bownd colchicine were then counted
directly in a seintillation vial containing 2 ml of Beckman Coulter Ready Protein solution
(Fullerton, CA). All of the disks were washed together. Negligible binding of unbound CLC
to the paper disks occurred in controls, either in the presence of absence of tubulin, '
[0524] The K; values were caloulated by linear regression of a double reciprocal
plot of the experimental data in Microsoft Excel. The Ky, value of tubulin for CLC under the
experimental conditions was first determined, with x intercept equal t0 -1/Ka. K app, Km I

-151-



b~a~oU& it U,~m00 wm- N oF am_GN
NN Uy hy~ylIn s, d Ho Nc~ .~d oNM c¢r U
mMQR ©C FQ~ 4U00VInIin6ti nM }" W+ q

wobosioNoA UV v v pvad ..~ FrG -148 WerTas2005003636
2005/ 077940 PCTJUS2005/ 003636 EXAMPLE 13

. Structure-Activity Relationship [0515] The effect of
activity fromvarious nodifications on the phenyl
ring of tBu-dehydroPLH is illustrated by the data in

Fi gur e It is _apparent that substitut] 1.0 :
the pisfiier L penyar SSRABRET BinstBRRrRh  The K 168 Acblekiled peing the
rela@énshif & 1}, =0% KQ; anlddsi dohPBritivaGaITHGEa0k 8K (MR IMERL ned t he

cytotoxic activity at HT-29 cells while substitutions
at the p- position decreased activity. Wile not

mua%ggggcel%}égﬁiogcgmany particular theory, this data

suggest . .
[0525]  Fluorescence measurements were performed using a Perkin-Elmer LS50B

spectrofluorimeter. PC-tubulin (0.2 mg/ml} was incubated in PEM50Q, 2 mM GTP, 3%
DMSOQ, with 0 ~ 30 pM KPU-02. The interaction of KPU-02 with tubulin was reported by
4 4°-dianilino- 1,1°-binaphihyl- 5,5’-disulfonic acid, dipotassium salt (bis-ANS; Molecular

—

Prbbes, BEugene, OR) fluorescence, with an excitation wavelength of 395 nm and an emission
Wavelengm maximum of 487 nm. Excitation and emission band passes were 10 nm. This -
experiment was performed twice.

[0526]  The bis-ANS finorophore probes the hydrophobic surface of proteins and a
change in intensity of the bis-ANS fluorescence signal is a result of a change in the solvent
accessible surface area of a protein. I there is some conformational change that changes the
tubulin-bis-ANS interaction upon ligand binding, then bis-ANS can be used to report
binding.

[0527]  PC-tubulin (0.2 mg/ml) was incubated with 0 — 30 pM KPU-02 at 25°C
for 20 minutes. Bis-ANS (25 pM) was then added and relative fluorescence intensities of
samples were measured at 25°C within 15 minutes. Buffer blank spectra were collected and
showed that KPU-02 p]ﬁs bis-ANS produced negligible flnorescence in the experimental
wavelength range.

[8528] The K4 was determined by fitting experimental data in Sigmaplot and
Microsoft Excel using the equation F = ((Fmax x LY(Ks + L)) + Fo where F is the
fluorescence intensity of bis-ANS-tubulin in the presence of total ligand concentration L, Fas
is the bis-ANS fluorescence intensity of fully liganded tubulin, and Fy is bis-ANS
fluorescence in the absence of drug. Fuax was determined by plotting 1/(Fo-F) versus 1/L and
extrapolating to 1/L = 0. The fraction of binding sites B occupied by KPU-02 was
determined using the following relationship: B = (Fo-F)/(Fo-Fmax). The concentration of free
ligand was determined with Lfree = L — B[C] in which [C] is the molar concentration of

ligand-binding sites, assuming a single binding site per tubulin dimer.
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ri gorous recognition of the phenyl ring by tubulin.
[0516] 3D (SAR (CoMFA) anal ysis (see Figure 39) also
supports the existence of sterically favorable
woizals@g7oat m  and o- positions and sterical | YCT/US2005/003636
unfavorable fields exist at the p- position. X-ray
crystal analysis (see Figure 40) indicates that the
conformati on of potent derivatives require a certain
amount of dihedral angle between the phenyl ring and
" the pseudo-tricyclic cor tenplate fornmed by DKP and
i m dazole rings. Thus, nodification with the
Inhmtﬁumﬂnﬁmtmhlﬂﬂﬁdmmmbyﬂ%i-ﬂz ction of the phenyl

AT, S BRA 5L Y i 81 BT, s e

ﬁol;&ldﬁdat{w ofpder-€ith iabiﬂmjmmaa(n mgﬁsl) ined qellkf&e @j?mﬂn tncuzm Initially,

. |nd|ng site, of tubulin dlff reg1 romth%éd bul

inhipigip Htcplgaerizaten Hgs kﬂﬁ%ﬂ(ﬁf u Qeeltuleserpsiyed. priqrpfubule-

asso\'ﬂaﬁeﬁogxﬁﬁéiﬁ-ﬁéb fibuld G4 Wby blﬁﬁm) PEBIPU OX lak @Nmefe potent inhibitor
M crotubul e Protein and Tubulin [0517] M crotybul e

towyﬂ%i\'ﬁlfsmsﬁemmad s 2lgpeEp and PMRO ﬁ?"é‘\‘-‘/ ?%&%?Ri‘“’t&‘ég M prsgembled in
the %F&&f r MKW 34l o Wfé %ﬁl tub A8 A b HidRotaai1e Iibbsrhﬁ? in the
exes differen

poi son opposite mcrotubule
absm@i of siBpilicing MAPY 91&2@@ 1@):}1 gtpegly-spte QPR @2-hayir period, these assays

n'wﬁ.%p Eté%%ﬂtlﬁ:qj 8’)6 ﬁl?ér&tsbé{regtf)t eﬁ beuLﬁ ?ﬁqﬂé’c llﬂ' G%Ezy ﬁo’c exert its

preparations consisti'ng o 0% tu In and 30%
pnﬂﬁrgéﬁécﬂthmdlghaM| ated proteins (NMAPS) vvere |sol ated

b f
B
CLcc Ja@QneﬁiMrad 43: mgméggimgonpegmam Leinfi csac‘n'lmentamﬁil {iRiypie s()?l,guib 45).

Mg Qo el st FRFISGALE Y PR BYRH S RS LT oAt 2 T of drs

conbiHirationd $8d allavbadl b ReAdB Sty dtdté @ﬁmﬁﬁmmdmyqt@t sthtidring at 350 mm.
protein by phosphocel | ul ose chronato

gkt ispioh P N B8 08 AR PR B L R B Bk in e pagponce of
thﬁé#&ugpeﬁﬁggf) OT 7940 (BEH/S494005/ HA3636 (o)Va8R458 &),/ A4 (b) and

Pr ot el n-concentrati on was determ ned

CLG)KG)@KW-&@W aAés@algAted(l\gr geRmeizaHpE Wit congparablegpptencicy Oyfigure
45 %E%nfgs?mg%\fﬂ %ﬁéﬂdmbéi[e %gifgﬁém%oﬁ AT ta@s@g&rcg p('a@élﬁg fo@ﬁ E’ange of

gents St ock sol uti ons of
KPUere{Cedaiopdendtcolchiged@h tangeritiotionst  The toimd p@!ym@ms after 75

sol utions ,of A Al GARCE it
mqu&egto & %EyBg% d&gén%e%f ge@%lh\%‘ S ﬁg&)};%gr% g% g%n b on
valGs rffb@ﬂﬂ:f@tekp&hn@htsﬂhﬁ\doh@fb&tﬁ@ at @bick holpinerizati@i wasdinhibited 50%
acNG 58 S M for KPU-02, 2.2+ 0.3 M for CA4, and 7.6 2.4 pM for CLC (Table

22). (Variances obtained by statistical analysis are reported as standard deviation values

unless stated otherwise). At concentrations over the ICsq for in vitro polymerization of MAP-
rich tubulin, MTP displays aggregation kinetics, suggesting that KPU-02 and CA4 sequester

protein to prevent microtubule assembly.
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St. Louis, M) (CLC) was prepared at a concentration

of 3 MMin water. Al agents were shielded from

anbient light with anber Eppendorf tubes. Seri al
wohbosoiors were made in  DVSO and/ or PEMBO t @Ctiung2005/003636

desired concentrations. Determ nation of Steady-State

M crot ubul e Pol ymer Mass [05191 MIP (2 ng/m) was

pol ymeri zed into mcrotubules in the presence of a

range of drug concentrations in PEMLOO containing 1

Tab, GB@%"“;V%EP@'% ﬁ%tmj:z)gg"%nmﬁﬁﬁfgoﬁt ;%é%rgerl nqoat5 0/0350 ran

at 37C for Compohmitit €S. [PhRmed W@Eyrrerhzatl on

reacti ons were centrlfued and the m crotulpute
protein cohcentrati onsi ernatant § a measure
"of the soluble tubulin Rtws$ 5t ate, ang t he
pellet, a r, were

used to cal i rization.
After incubfpid DL ' wer e
separ at ed afhsedi menteiziﬁém unpol yrréri z¢d MIP by
centri f ugat peRr—b6-0606 4o—Frett 31C). The
super nat ant (s rem)ved”'ﬁaﬁ%‘*t he fcro ubuIIe pellets
wer e depol yfrertzed=rm et on Zed IL20 (2Z nours, 00

before protein determ nation by the Bradford assay.
[ 05@s81] Thesspelicvantin i Fifirbi44] aii thess ofaltheu teated dagents t produced 2

ways .and the val.ues obtaine

conpBitro et RO Ry O 1F PAE 6 B HE R B £25 -
pMP MALRI e Wb Tperial? Qliféncestb tlte tafhoRPthe kpegtra WHEst, the 1mt1al rate of

cal cul at ed. other ratio of mchtuQIEuI roteln A4A
increpss ip @pgoghangeoover HEelGHERsn AR (RCTHEF g Vg © T

andat‘4§§§’ ?‘ﬁé %Hcl:t?at ﬁ@ca’cg—hﬁt ARREE Bg PG formval f@ﬁﬁtﬁﬁ ﬁzﬁ‘ﬁﬁ@fbﬁence of

orner val ues were used because the

KPETtﬂé'j sk GG | i dhst s e R (he solible, assermbly-
co 'Eeh%&%%f 919% %&d‘é@c&&@%%ﬁ%@te %@E&l%lﬁ&%ﬁé@oﬁﬁ%ﬁuast, the

cro Length Distributions
initiki aﬂsmfs;m’imrehm somndyinged ot 6P yoonpestrefoay of oCLC (Figure 44C).

nethe nme t |
Secr?‘}“ﬁfel\/olﬂjbufhe 3 Cfaeh Ig_‘glgtoa or %‘Aﬁ doleD 4! r@&h%}eady state at high drug

ence or presence o
corﬁ@ﬁﬁhons%{‘abo% Snf.tM]U,tae shqmdby tbe Ploporbanpesraltientint m@nem,lmﬂz@ly with

| t {
i Rty S R IR PRt TB 1 SRR o o Gy oo o
hlggldﬂig&bﬁdeﬂ@hmde&‘@hemw) mcroliters of fixed sanple
RS Then of BEgReoRRL St e SRR TE R PG LED
detWinfketsah fthe%ﬁs:%ﬁ%ﬂ{hezﬁﬂ rbl&ﬁfnsﬁ@ rBeﬂWeenTﬁle fdegtease in microtubule
mcroliters of cytochronme C (1 was a I|e

polyyget @@@e@teérmfscep‘aif@wﬁ%@@ﬂl&eo%med ¢ GaaRior, figure 45).
Th@Whror bars in Figure 45 rcpresent standard deviation values from at least three

independent experiments.

Decrease in mean microtubule length measured by transmission electron microscopy
[0533] Transmission electron microscopy was performed on ageni-microtubule
polymerization reactions to describe the polymer formed at steady state and fo evaluate

conclusions drawn from the light scattering spectra. KPU-02, CA4, and CLC all decreased
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facilitate negative staining. Uanyl acetate (1.5%
was applied for 20 seconds and the excess was w cked
off. Gids were viewed in a Jeol electron

wﬁh@g@@;@mpe- 1200 EXI | at 2000X and 30, 000XPCT[US2005/0(}3636
magni fication: The Zeiss MOPII|I was used to determ ne
m crotubule Iength distributions and nean | engths
for at |least 100 microtubul es per sanple. CLC
Conpetition Assays [0523] PC-tubulin (0.2 ng/m) was

the Rl G B 0Ba ¥ Fioba S QUES ol PrdsosivRl hter with

incrédsin ?7&@ Jveaatsene (Miaets #8141 268 Qshi NHipng mé‘depacts frequency
fol lowed by DEAF-cellul ose filter-binding assay
histogsarey piyaern SRgsPEYS) nethain i, at sigady)stateryy the ﬂ%%%%lof (A) KPU-

02, @E)p@m San@ ftcj hjzcad?&f ﬁélésq{‘/lo@fﬁ LD el Bo HiGternfihd Bﬁc&otﬁﬁﬂ@ fength

I ipr egnat ed F-cel l ul ose. Whatnman DE8B1 filter

distyilaybiens wad m.lmhsv\ﬁt HeaspEffs @111gpm§1,ﬂeq @ersgwg| @ncentrahon were
I
comgg% | ?%glteltllg rhﬁplgg gerl‘r%c&gif Lsrﬂc,s%gsg?ﬁ% IsER G de2d YALHABuIMES: the absence

Il'ter paper, over .
or ppssemk iolf tasted pomp@mdThat §apenute sdns)laﬁéiw@l w@lmmnb‘)} experiments

e 0 b e S S SRl e SRREE 1 200

maghéficatidrC | Represtht@tivagiedtroai Iﬁicﬁ)gmphmo%Mmdhglmcrombules formed in

vit B 52 Rt 15 PGS B ORGP b LS5 RGP B e, 10
uMCCFiéIIr@ g Bemely aR@iHRdan skt 0B MT tieigihl RN, at Ghdy Abte in the

the di sks were washed to ether glble bj ndi n
presgpce AL A, 306 SpRBloap Biack PeksL by iisharet bars 35 e

0 lpfoserRl LB &ipULD, taﬂ@cmeﬁﬁ@%?e berad 1@5 th i
dm%uﬂ}uﬁl?r?%s 0524] The Ki val ues vverlg cal gﬁl?gstﬁgdrm increasing

drug pmartranerg ratkihe drgfcopceabiioneat waieh prIFCdppiays| aasreawhfm fgnetics
as %ﬁg@{i 'bﬂ%g{)iﬁlt%%%& 3@1;4\41" 5&%%& ﬁfﬁ&q;ars aitrp Siatiiard/ &évjtﬁgloﬁ) fatues

experi nmental conditions
fromis théamgtmets batidaseld) mwnohlbulw ntercept equal to

1/ Km ' -151 .. .
L
shotlehirombugd fexupdr inntaa tpalymerizalioe rigctioasevilieher thiahéd presence of
si.ng .t he l.ationship K. app = K.,.and fo
kP et mals AR par avee R, TefefSichren Mlimeg. then forer
1ong%a eRicrARGORY af MpB&ded R URfre8@sN @m:.rme asitioRtelet Svoudd dave been
performed using a Perkjn-E| ner LS50B

obseed i dsye-ERgHetyETRt Conpel EBIFFi n (0.2 ny/nt) was

in ed
M O A A e P el e s¥okage M

lenmtb pd# 1 88 niy thedowest diug spnoenfisiion anplyze} hyghetmay pucroscopy, KPU-02
f
and%ééﬁt a&ireg%éa 2 gmeh%&g g h@%%i#%ﬁ?‘ééigccﬁe% Ey fd\i@@m 48).

excnE¥i onAW\/aiI@ ewgm:ntnafl01$9 SWmJ tandCan fetri wswéhf? mlﬁfotubﬂe
waye

polgg%razag%rg g:écsro m"%%) %ot odbgeﬂgéﬁrgy e@é&bﬁ z%lc!ro%gop%qgr ﬁﬁ] 22 'aﬁ&‘ CA4,

In contrast, microtubules were observed by clectron microscopy for all concentrations of
CLC assayed. At concenirations over the ICsp, microtubule protein in the presence of KPU-
02 and CA4 displays aggregation kinetics, characterized by a linear increase in light
absorbance over time (Figure 44 A and 44B), whereas in the presence of CLC, light scattering
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experiment was performed tw ce. [0526] The bis- ANS
fl uorophore probes the hydrophobic surface of
proteins and a change in intensity of the bis-ANS

wo basswesgence signal is a result of a changePCHUBHE5/003636
sol vent accessible surface area of a protein. If
there is sone confornmational change that changes the
tubul i n-bi s-ANS i nteracti on upon |igand binding, then
bi s- ANS can be used to report binding. [0527]

: : i ispitd B b&dratidd thet MTBQviltMKPU-02
poly%gfﬁ%gﬁgtsﬁ%cg%tﬁ? rél{z}%)mrr@ﬁﬁ%%es. BiéltsJ-A_NS %@5 pM was

or (idaincramsaedbsarbance el A imaeover toecdivemeeific praieis aggragatesfwere not

sanpl es were neasured at 25C within 15 m nutes.
er bl ank spectra were collected and showed that
KPU- 02 plus bis-ANS produced negligible fluorescence

in the %}(yoeri nental wavel ength range. [0528] The Kd
Fluggescepes SEFFOOPYy fitting experinmental data in

?I( @sBR] ot ma?m( Mgczr Qs @) Eme%mmg whle equalgk onf FKRU-02
-Finax x L)/ (Kd + L)). +_FO re .S .t .

conteh i8S SerOGH B ALPTY BrPIDRY R DL Hp-Ph guenched bis-
ANE'RRBGRLIn %%ﬁdeﬂﬂtﬂ)ﬁ@péﬁ@é& eRnh @t (Fafrd 494). N&¥r KPE-02 and

. the bis-ANS fluorescence intensity of fully |iganded .
tubitlinbag| ensurad Hy Pon-ligeasiresronsian apalyvis FRiARE fjorgspruce micnsity at

the %ﬁ%ﬁ%ﬂvng% %, T é‘@aﬁMd@{aﬁ&am Reh) Wzgﬁiff){gﬂ_).n 81‘116 double

_ S '1/L and extrapolating to = 0. .
recifiveal fi@atfithnbiofinpidawi swyusing essigleobiadips e fy RERHPper tubulin

. _W\as. term ned usi t f | el-at.i 0. =
oS S i Sl 8 L DD Qo By e
bt Wetodlindan et dahrepfessen analysis nBhefls werewwhifiglm{lGilojegand the
t he nol ar,

conpcentration af . |igand-hi,ndi ' .
valigs Sysh Soeidere] AT g v PR Sl dbokidnce emission
spectindt MRIAGH WOFRAR TGHdedSAg EPIOM3 a3y bindhighewityim gfenching

m cr ot ubul e pol ynerizatiaqn hy KPU-02 [ 0529] KPU-
of Rl NS fareeseebouh B 408 Tt BROTREIES CRISTPR PYPPih i L Bt o

obthili8he RObLY HBIE &lriTony-0f, ARV higitatddeviation ( NN, (Eset, residuals.
my/m) in a cell-free systemin vitro. | ltl‘ﬁl IQ/, .
TigimeHi961 depish (69 g PEPTosH TABHOWREI O 85 5 ipding Rl aduming a one
mogwggg?&guﬂhmrpuri fied, mcrotubul e- associated
r

protein-free tubulin (data not shown). KPU- 02 was a

nore potent inhibitor towards MIs assenbled with

I r nel PVRQ s conpared to MIs assenbl ed
C"ﬁ’ﬁ’%?%egﬂnglr%é@“@n%e o(?%?}ﬁﬁ%@t hat copurify with tubulin.

Al tjos3glh NKEUER G IGApampeigvelyrinkibited Clfs bindmg d¢ tubulin (Figure

tabilizing di tor : .
503" ok LA B2 ol 0k 0850 L8002 R0 g gy
tublufh @V, 2 eAghmI) i Ghdupated telith prariosi codcetiritions of HEICTLG AR tetabsence

(()),d c(»)repsresre]:gée oef-ﬁ%rp&\/[ l[éP%—OZ (o) ot 10 pM CA4 (0). Tubulin-CLC Km was 11 + 4.4

pM and inhibition constants for KPU-02 and CA4 were 3.2 = 1.7 uM and 2.4 £ 0.3 ub,

obs

et

respectively.  Constants were calculated from three independent experiments. The
colchicine-tubulin binding reaction is time and temperature dependent and the binding
dissociation constant is Kq = 0.1-1 pM, depending on the conditions of the assay (Wilson L
and Meza 1. (1973) The mechanism of action of colchicine. Colchicine binding properties of
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primary effect through a MAP. [0530] KPU-02 and CA4
i nhi bited MI polynerization nore powerfully than CLC
as neasured by light scattering (Figure 44) and

weo edbsoentoat i on anal ysis (Figure 45). MIP ( 2Paniifieps/n03636
was pol ynerized into mcrotubules in the presence of
a range of drug concentrations and allowed to reach
steady state as nonitored by |ight scattering at 350
nmu. - Figure 41 depicts turbidity spectra of

i n%ééiﬁ%ﬁ o epflﬁib{bt BQJ‘UMJ?EJ&&@JI PP Bzo‘lt%? 5@%@5@@-@9 vMich is
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sea s ¥ . ’
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for gﬁ% éf]g I JLE! %ur i ma% IB% %{)%s?dlgrne t%g1lt3&92[fpﬁ? @P 'tu%ulm for CLC,

howdVeg/ dueub u:he meldytmﬂematotf aid hndlhg tabEarne gre@‘qer thae dnesported

of ara KPU- ) d (
valugg, forihe tlﬁﬁ’S Eﬁe&%&%g ahgﬁ%/ g:s gf pmgf)ﬂ?i 0 nM,
respEtiVelye STH K58 YefiktldyasiBe aifl@ire bitig dedujted edinhiditt GiC dinding by

Error bars are standard devi a égg vaI 1fr,&mﬁhree
SO%icadet s Resve o1 TP TBH AP L LG PoOYH i ol is & measure

of tg& h%ﬁ%?r ﬁ%(‘t@@o bv'i'cHIded qfis20%a dirb&ahsurbifierd .of di'ug-tubuhn
f PU- 0 2. 0.3 Mfor CA4, and 7. 6 2 M
binding dl@p@akiordcwp@se opthe m@%# iayeiesbipdipsatfrily ¥ yeported
statistical analysis are reported as standard
devi ation values unless stated otherw se). At
Rmmﬂmcentrations over the 1C50 for in vitro
ol i zati 0 ol I
g"?tr%g?? ST cr’1nest |tlc\:©scs S%a £ nghklﬂgﬂtbm%gﬁ%g%ﬁgaﬁ%ﬁ Nt In
conmuesﬁ@her RRAI-62 nort GAdr dsngntonaentrabens MLAP-zick cirpilip, dld not
- 153 WO 2005/ 077940 PCII US2005/ 00
PolypEizg (RS g8 Fy‘ﬁér q‘%‘ﬂf i WAT B ?lg%gwg%%gee%tcﬁé% I%%mscow
Krﬁmmw M4%ﬂewn%1 d&fesSea theAvRcentrZHA of schilahle tbulR Tiis decrease

4 4 E A 3 ICLC 2.4 3 [0531] As
in isomapliof Fgls omkh aprephye MF et Sorapikls, AR provented
polMhQAHEHH Phe ﬁ@i@ﬁ@ﬁ%ﬁi@tMHQ P EPAR0L aﬂdﬁﬁAblrEqmmdmcﬁ déd’mase in
extent of m crotubul e polynerjzati

Vit S oo ot S IS AeIor e R B G deah gty s

abotvE e%ﬂc@nﬁaﬁbﬂss tsugée@ﬁng Rt ITU-DRtRG 0L A4 | 3€ S Eselpibstering
sor ance over fl decreases with increasi ng dr ug

megmpiserit Waichepluble .t-@mhe ivjppnd aproyamyd frqm golypEtEatgn.
| nd@lﬁ Eviuén@aﬁ El@&%o% h%cr&cé)ﬁgoﬂj 8le! @daf ateMMALLHOR hiGRtubules

formed in the presence of the tested agents were consistent with the proposed mechanism that

KPU-02 and CA4 sequester tubulin. There was a concentration-dependent decrease in the
average microtubule length in the presence of KPU-02, CA4, and CLC. In the presence of
KPU-02 and CA4, there was a drug conceniration dependent decrease in the initial rate of
polymerization, indicating that these drugs reduce the tubulin available for elongation. This
decrease in the initial polymerization tate was not seen with CLC due to its slow association
with tubulin. Furthermore, microtubules were formed at CLC concentrations over its ICso for
polymerization, but microtubules were not formed at KPU-02 or CA4 concentrations over

their ICsp for polymerization. While not being bound by any particular theory, the
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KPU-02 and CA4. Drugs that significantly and rapidly
reduce the sol uble, assenbly- conpetent pool of
tubulin woul d decrease the initial rate of
wpmeyemzp40zat i on. In contrast, the initial rBEBEUSN05/003636
pol yneri zation is unchanged at all concentrations of
CLC (Figure 44C).. Second, MIP in the presence of
'KPU-02 or CA4 does not reach steady state at high
drug concentrations (above 5 M, as shown by the
A | Be | ' critical
concHRRR G0 WOl Bind B TGTEGs of AR b Bndde! 5
concphitesion cauéd ﬁtﬁbulaamﬂiwvsm pweeede at  hi gh drug
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compaitrels EHBMILELE St En h 6 Y FUBRPAEE TG Pinding
site, DR RELERRCWIE Hiﬁ‘%g oﬂlﬁ&a{zﬁ&ﬁ%ﬁ‘eﬂ&lﬁm&ﬂ" fidy @chnbl K, Kohno S,

transm ssi on ectron m crosco 533 Tr an n1SSIOn
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e & t 0 ' m&%ﬁésl 5):194-141, which
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appare that By iteeéhaﬁﬁg aegbutih bitdemdygiot amth CINIT KB and CA4 interact
pro resswel orter wth
it R R oY Ao ] Forftdfr g

depi cts frequency hi st ograns of nmean m crotubul e
lengths in vitro at stead %tég in the presence of
(A) KPU- 02, (B) CA4, M@i‘ C. The Zeiss MOPIR
was used t.o deter%?ﬁo@ﬂcﬁéﬂ&ﬂlﬂmﬂr@u&mgth
di stri butions and nméan Tengths. At |east 100
Celhmdtm‘lemy@iees per drug concentrati on were count ed.
- Fr &Ugf(ﬂ ﬁ%ﬁ‘] ﬂt&lﬁtﬂn%% LARinnG ARG ARtk b @uli@e Wolliection,
m cr ot ubul e abs
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ex er [ d t [
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CA4, MTs are progressively shorter
W th increasing

l)

Mitotic Progression
[0541] The fraction of cells in mitosis at a given drug concentration (mitotic

index) was determined in the breast cancer cell line MCF7. Cells were plated at a density of
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drug concentration, until the drug concentration at

whi ch MIP di spl ays aggregation kinetics as detected

by turbidity, and no MIs are observed. Error bars are
waemsawed devi ati on values fromthe neasur e RERUSHPS/@PB636

| east 100 m crotubul es. [0534] KPU-02, CA4 and CLC

did not affect MI nucleation. The nunerous, short

m crotubul es fornmed in the polynerization reactions

evi dence that the presence of KPU-02, CA4, or CLC
3 x9 ?%eﬂ%h :ﬁfsfxe\%u Bk e Al hdufrs, e ﬁ%'xﬁﬁbé{@d ﬁ; the absence or

fected, then fewer, |onger nicrotubules,
presolpmcé dlthgt ovon amngp of consensietiens (indt 5t LB dar %hﬂ% Hdgda were
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8.1 inM NeMPCaasidriys Ve ERVAJ, alg@chvﬁ witharygsih,. anAadd_BdZ’SCWP therraedia to

| o t. dru oncentration.. I :
cnsif, 58 SobiE g 0D e iR eP Shorp tpoaBE bt B0 sty ot
wer[bgg%ié]ﬁﬁg nbze%aham?ﬁ%sammﬁghcamm@wa}b&mgefxmﬁ)ef_}mol for 10
t drug concentratijon er t or
muingfop g ETG UL G- OPER T BRI DARIE fo b tucifle Stained
cellE‘%re%Bﬁ:ﬁ& Y& dove¥sti Fé R0F doRhidth ﬁfo@ﬁiﬁ%e«fi@ uiRidafie, (Qﬂ(bdmd sealed
. In contras m cr ot ubul es were qbserved
ontceﬂeies wish npii polishc BlygropasnocamicTos ol 8135 g |f<b¢r§er81#ne %E@c indices.
Resﬁﬁssﬁxr%dme éfe%u]fl QNESRLGAL de‘aﬁpo@xpmtéalsedn%% mrurﬁého;o@bwn@ were
erni1n e presence of KPU- 02 and CA4 displ ays
couag@; ifegech cn:nndentmtonc sI‘hecilEar wast e idredodggengratiom thay experimentally
t bsor I me (Figure 44A
inddi SOARF e B eniofe Pt RS, BB hab 7 1) T
scat tering - 155 V\D 2005/ 077940 PCT/ US2005/ 003636
erer reaches steady state (Figure 44C). Despite
I““E*H’é THOTESCOLE PYFFOSHRY MIP with KPU-02 or CA4

I NqoepIes GNROKEBNEGarl 350N Midke lprdgréiBion, except that cells were
drug-specific protein aggregates

soo AT B TS0 (TR B porEaaT (% 15 S35 Rppe ools

wex\é@ﬁasé&"‘iﬁliv%%t £ okd B B ﬁﬁﬂﬁnﬁcfveﬁﬁ’éﬁt @237°COMeRMvEBR FinS¥dSn PBS,
- for 20 mnutes at 25C in PEMbO and 2 nmM GIP, KPU- 02

perq:gdqﬂ@qbédn iicthang{Ng -20°Gomndshydried with BBS. Coverslips were {reated with
20% %@_ﬁg%t %{@t 'sQrﬂmbﬁllp?ﬂgfeﬁ’SA "Gen ef[)r (IFH qu E&mf" SperaliRé, Cells were

I n as neasured %ﬂonon- I near

mcutagadew mouserrapnosiogalafoclsiib ofMEi-flpio ead betadidbuling 2 A APMIB
s
i4 b PERERA T e T (bt e sl pREPRIE Brjugatca
secb;liﬂa:3b aﬁtd:lottg adl@tr\ Plas€overstigs avess mghmted nsiog Repleigt antifisle media
égu Oib er&ré ubul | di mer, yielded a dissociation
W% 'gM (Fi gure 49C). The two different Kd
val ues obtai ned by nonlinear and | i near regression

anal ysi s met hods were suffici eg ¥mcl ose and the
Preparation of cells for analysis of microtubule dyna

0

[6543] Celis were prepared as for mitotic progression, except that to promote cell
spreading, cells werc secded onto glass coverslips that had been pretreated with poly-L-lysine
(50 pg/mi, Sigma) for 2 hours, followed by laminin and fibronectin (10 pg/ml, Sigma} for 1
hour at 37°C.. Cells were incubated with drug or DMSO for 20 hours and serum-starved.
Before analysis, coverslips were transferred to recording media (culture media lacking phenol
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val ues were consi dered approxi mately equival ent.
Fi gure 49A depicts fluorescence em ssion spectra of
tubulin in the presence of increasing KPU 02. Drug
wopediorng4r esul ts in quenching of bis-ANS  PCI/US2005/003636

fluorescence. Figure 49B depicts fluorescence
em ssion maxima at 487 nmm fit to obtain the | Cd of
tubulin for KPU-02, 10 M standard deviation 1.6 M
Inset, residuals. Figure 49C depicts the double
reci procal trans L.0N kngdi :

red GEESRIPRE b BB 25 L PR el Bh e with 3.5 o1
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wdad e rop Bt el G SRegICr S Phte putipienolosed
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Tm{f'gﬁppsﬁ/lﬁc%% By g e A was 11 f 4.4 Mand
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(Tu&bn,t AE) aseaby(Métamorphlsoftaumd (Weizersdl Imding MedihPA) at 10 MHz,

..mechani sm of action.of..col.chici.ne. L chi cine.bi nding

ity Silars Swesiey e RS LB Y YOReE BRI b G03655

sea urchin spermtail outer doublet tubulin. Journal

of Cell Biology 58(3):709-19, which is incorporated
Anglpsieimigeotylafle HEpatRict n jts entirety). Under the test

COngk4sh ONSphetGitkng BF iAW dnlds of @ficrblubules odel timeAwéreMracked
The K "may be considered the overall Ka of tubulin

usirfgothe Gllegmorhl isacdr Poinkg applisatineosppivel iisrrief daice) ang amalyzed

i pdj tﬁg g m&;a r A difieof SRRAGRH mi%shbes
us}“%orﬂ 1%& Ii§re .t %i?@%?gu% an%mo%é was 3. Emf 1.7 Si\/lwme

grapired a2 a 4udctiOn 8f Kine. rledipidudl igyetty andrpheripning stefaferp defearined by
. the ampunt_..of dr Mg i .nhi.bj - bhindi

tincig e (et -5 e Brd UMDt b Chrlsidbrddh B it or
shoftenitigl ctemts) uhdilchangeT e <K).5 ipsn hetweers tweepoinfs Wite cdesidgzed to be

ahiljty t ete with o 1t.dS.n '
poriogh ot it PR A 1 = i Qe lzed for cach
con3RBAUSRe@fis tahe tebhad ahd siwhdaed dbvisibnngl af feasti thyeei ipdependent

reported. Results At all concentrations of CLC
eXpgggsed, MAP-rich tabulin reached steady state. In

CONpERZL . Ble tHhODREd Kitkdnbighe Feqiedy R B@h microtubule was calculated
concentrations, MAP-rich tubul'in_did not polynerize

by tiyidee fieymumher of fasERPErORTHYPREDWE Y He iR &Py Byt of
aﬁe%{tﬁﬁhr Mo b H35:53%ue frequency per microtubule was calculated by dividing the

total number of rescues per microtubule by the time spent shortening. The distance-based

catastrophe and rescue frequencies were calculated similarly by dividing the number of
transitions by the length grown or shortensd, respectively. Microtubules that were visible for

< 2 min were included in the frequency analysis. Dynamicity per microtubule was calculated
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KPU- 02 and CA4 effectively decreased the

concentration of available tubulin. This decrease in

t he pool of soluble tubulin increased the MI critica
woossers|t i on and prevented pol ynmeri zati onPCT/82005/003636

stoichionetric amounts of KPU-02 and CA4 required to
-decrease in vitro polyner mass coupled with the data °

that mcrotubule protein did not reach steady state

above those concentrations, suggesting that KPU 02

as th q 4@% %Xln ) gt@%églﬁﬁfgﬁf  hEBGRAA NS @i‘)dﬂnoﬁ“@ecﬁmrombule

sol'u revented rom

Micimibylee thzz atre oiibldos 2 O\ahinormse inylué&den theshmaniieitonelypsy.
on the steady state, MAP-rich mcrotubules forned in
the presence of the tested agents were consistent

Cexwyula phiieRion MrREd FEhartminichat  KPU-02 and CA4
There

uester tubulin. .
CoMtdit  ailhb RORRERITHEB enafolt &ILE0H 440 S1G; gy which oells
accdﬁmtew%ﬁs WeRM dlerinihelt R frlY BSRIES 6070%RM B85 weAinhibited at
and CLC. In the presence of KPU 02 and CA4, i@@wg
prometaphascd cermpassiie SRt 40%¢ Pherlla epmREeiEe ot oa Y YeTiZETs
suc %tthggrmcgtaﬁ{aﬁg s BRI %%&%sﬁ&ﬁ@l A N RstaBRlizbR Auch as taxol,
hese rugs reduce the tublUlin available for
. -epothilomgBL mdrﬂlscWﬁrmoll@mGp@iasM n(2PPre Merhanigp of action of antitumor

e R 2 P i OGS L bR TG MU T Al - -

er nore,
Cam;cnganumﬂzeﬁ which if orcopdraged t@te@ orsEemce it itoentitgye The drug

e

conpErafion nECeRsaty
andt NGIM dnfB@Fifes SpR| Wigid Satdepints WhiDmgh otspdist mgrvies derdmitotic
2005

SIS A TN T e —

of PG oYy, KRWHBY ald c@&ﬂm&lgﬂ) Tesvdnae Ii'mtolile irglidet,iM@F7 cells were
concentratlon req qui red for tUbU|In%$ merization to

plated atedutsit] §53010" Bplisdnhig serel] elates oaws,pglls were incubated

of nd ot T
o PR, e et 11

hotP LR veermifixgd4nd steined adthip AR te vigu yeich Jigprescerice microscopy

I n%H ?c? El It %J{tcﬁg’m E‘E% %&Hﬂg Qe 8o kPlaQenand abAdtion of three
50T At T on w approaches equilibrium

ot t‘cﬂlr akpereytsfiastlaek Bﬁﬁanelisower@m@u(i@khﬁa qaelt dgigovpyentration. The

mn%%%lpégc O:“gfgjt h%el éﬁzﬁhip ?ﬁ%aevémA?“Gf Eh&gﬁ%{ % GLCwas 238

98 V5%

igqhng(r&mnggstent W th studies characterizing
phenyl ahi stin (halimde) (Kanoh K, Kohno S, Kataka
J, Takahashi J and Uno L (1999) (-)-Phenylahistin

Taﬁferzgsilﬁnﬁiﬁbﬁ§fﬂnﬁoﬁlbﬂfg‘r§ssﬁﬁ i nhi biting tubulin
pol yneri zat i, Qo _.the Journal of .. AQllRioliss

52(2) : 134- 14Gompeinéh | s [MitadoPblod AveH her®ih by
reference inits entlretX% ﬁm%f sfructurpl anal og
of CLC, al sq conpetitl\e yin te ndi ng.
Wt hout bei g bouynetjipe gny partg<cua /, it
appears thatl_despite shdring.a tuhul ng region
with CLC, KRU 02 @&dl CA4 i nt éréadt0.7

CLC

23.8%3.1
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with tubulin and inhibit mcrotubul es by a nmechani sm

distinct fromthat of CLC. EXAMPLE 15 In Vivo Action

on Mcrotubules Cell culture studies [0540] MCF7
wonwEgrmeast , carci noma cells (Anerican TypeCTIUS200R/®3636

Col l ection, Manassas, VA) stably transfected with

GFP- al pha-tubulin (Contech, Palo Alto, CA were

cultured in Dul becco's nodified Eagle's nedium

supplenented with 5% fetal bovine serun1 . 1%

PR | WAL RST8] G

| transRiok: V\Mﬂotl@l WS af dmuhietapl;asb [ mfeanaﬁ&sh dmn&)lozatxs FF@ciated with

5% CO2. Cel h KPU- 02 .
SupPEgSEon (9 é\é’gréaaa’%'ﬁ QREBPTRRS Rty RptE P f%mﬂé%dé"fﬁ the carfer

promicehAG! PEcl, NRgetRdrl Fithahe r@ﬁﬂeﬂm \MftMTapblﬁqed‘alsugméw ree distinct

of nedlun1conta|n|ng the requi.red c entration o
mechanistre f agfioRtionkP BB\ ORPRIe With b N (PG B Oruss, 2.

Vmbfaggél A fl affowdbfcdnRbtiof @ st T Myhdtibsc Progr essi on

The fraction of cells in mtosis at a given
drug concentration (mtotic index) was determ ned in

Depg&mg%%i%iﬂlt ?fctﬁg %ﬁg%ﬁ%ﬁg@gﬁéfﬁ é ﬁﬁa}v\@ﬂ% pl ated

PCWSHWOOB?ZF@D@BSGAB and OQLE etvirs/ QHSGIIVPFI g xbeyeppient microtubuie
dep {ggt%t%%res 1&1\91 7rcée 8n %Qghggiltc;h %dl% rhgt%%ﬂfe??re'rﬂbré Qﬁceptlble

rug over a range o
fo dGSINRSH AR Aidfor (hibitibd of folirhdvizaticr th@Ointempbags. arMy ditisrotubules,

boﬁl(mﬁé;rqﬁ:ﬁlk%gggg tgf’g%\/%"%é: Sﬂf%[\fe%gm(f nsedég\j th 1yer S8N8  depiots
imnNAeiRidtescaled Bictosdbvy BRIAY  of AICRT heith. \NEﬂtéipltaBg/ asatys ar@ melatively
added back to the nedia to §R§é%§ciﬁﬁﬁ fl oa % nd Cells
morp stsbleytodepalymerratipy by ik el e ce
Weré‘g@&)é(é& Snd §RhdSas HMBotd Widphind @%b OWIR kﬁdmitdhcﬁﬁ&k ICso

night at 37C, perneabilized in nmethanol for 10
for eichulres for 2Achoytsai Grild Were wc@a@ddn YT BOBAMG! Paref f anti-

alp h(aDAPI ) bt tﬁf) WM%'BG 'thensgtﬁan@ dyittC @‘H@-c&ﬂﬁg@ted secondarry

spread on cov I'ps 1 n Veetashi el d nmounti ng e

antibdiyr dnidriyaPie, a—cm)ubamlns:eatr@lc(a), ERUo02s(b). deist (f-tapd FF&@I (d) treated
olis or esc ow
cellEr)n aplgte D% con r@g K'P[)C(ﬁé)% r%eﬂtt (ﬁ?ﬁn&‘ &E6 hordRh %51'.[9 '}@a.rr

sSults mean and st andard
armd@vmaiomnmaﬁm sﬁmem Py nded nkfotivh Clrm8@nes ednfl sthigre arrows

counted for each, concentration. The | C50 was the drug
indicyp, ierPhase PSS A% peri mental Iy i nduced 50% of t he

MeX(pEEY] M APlHeC I@G CRfhigdticobloglt, RPUNGUGsmatically altered spindle
" I munof | uor escence nm ¢rosco 05 2] . Cell s.we

moyphelpsy-e Higge §3rCifepigh MEmyp %%E@Eﬂm?ﬁéf’f MCF7 cells
treat&d Wrftn W{L02 (A), CA4 (B), and CLC (O for 20 hours Mitotic spindle destruction

with increasing drug concentration. 1-4, Alpha and befa tubulin in control (1), a
concentration of ICzsthI mitotic block (2), the ICso for mitofic block (3), and twice the ICso
for mitotic block (4); 5-8, corresponding images of DNA for the adjoining panels. There
were no normal, bipﬁlar spindies at the ICys for KPU-02 or CA4 (Figures 53A and B).
Compound-ireated cells had monopolar or bipolar spindles with uncongressed chromosomes.

n contrast, normal bipolar spindles persist at the IC;s for CLC (Figure 53C). At the ICyp for
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seeded onto poly-L-lysine (50 pg/m, Signma) treated
coverslips. On the day of staining, cells were
rinsed in PBS and fixed in 10% fonnalin overni ght at
w@7Zds08id s were rinsed in PBS, perneabili z@dTiUa2005/003636
nmet hanol at -20C, and hydrated with PBS. Coverslips
were treated with 20% nornmal goat serumin PBS/ BSA
(1% for 1 h at roomtenperature. Cells were
.~ incubated in a nouse nonocl onal cocktail of
‘ i 5 - (W=To )N
e (il 5280 B Rl Gt Tk s oI of P, ol B s cos

hadWwiot detdctable- mmt;lcqgﬂyr&i Ixséxeqmﬂarcy ﬁrﬁﬂ.&(b@d}jf oﬁrlid: @Pwere bipolar
. Cover sl | wer e nou usi n ant| nmedi .
it FRSPREEAFE BB ROme: Fifp B 5 !9 foeliy e Bfiedrations
of thie tROELY %r&nﬂcﬁhd‘ﬂblﬁékoﬁh&w%ﬁ Iﬁ:ﬂdﬂ dé’fhcﬁﬂ)le{ Eﬁﬂﬁdlytﬁf&l ih Snitotic cells
were prepared as for mitotic progression, except that

treafed Withdge-82 et ot §Feadi ng, cells were seeded onto
gl %§§1?0V%&!rdtﬁ§ﬂé klﬁér’)ﬁhﬁéj aﬂ%@r’wﬁé hdrE eRAntVitd Riepolymerization
po

I'y-L-1ysine gma) for 2 hours,

tharf mitbivwepinding fmﬂi crﬁ the moﬂmqﬁ ﬁmﬂ (Higuyeps ?@gﬁﬁwe"% ffrltative
l O
dw%g,go&f%éri&% fbs %s%egeéé 1 S40Ea G oh R AR M i oed!Borfifounds

ours and serumstarved. Before
(Figuna by $i-G). KigwersdAr® depigs anmymilupresocess migraseyriehgey of MCF7

Cengem %67@%@??@2%‘%?8@3 % P egé)aﬁo-a S0 %égsm Interphase MT

depaiyanfifion wathtiudréaingdirvg doncadfratividl HIEP%Spimrmhd beta tubulin in control

(1),%%%%%&%&;@} %ﬁﬁ@&%“@%aﬁﬁﬁf %,Iglgcﬁ{c%\focﬂtﬁ) and 2XICsq
for “ﬁﬂ&id elodk @g) S-V@Scort@@dﬁﬁng Gmhgdee deDWdlfﬁxg {iee ddjaining panels.
I mredi at el y

f | |
Pregs [T iy SemsIoEhdRTGros THRETt, Suls RS fyesence of

ulaPBEEHARH W ADS QR ad Mch“ﬂuﬁﬂﬁﬁdﬁbﬂtﬁ&eﬂé@ Ki€in vitro polymer
o served using a N kon Eclipse E800 fl uorescence
magpag¥agscope with a plan apochromat 1.4 N. A x 100
obj ective lens. The stage was enclosed in a Pyrex
box and mai ntained at 36:4: 1C by a forced air
Laticeft siupgresgx@t elrmoiﬁliiatmyoﬁ Milglynamic ingabilityde livingdEF7 cells

ac q@giﬁp }a_%Pﬁ o%r g5 gl{: ?%?’4& Hi% ghaqre E lﬂ%%%?:ﬁ: der éffe%t on MT dynamic
ms%lh@ﬁﬂf cﬁdﬁcﬁﬁfaﬁmr effecliiy ¥B6 i’ﬁdblt’il ﬁ@gyrr@% K?E@ileaZS) Fl)&)thgmaxnnal

mﬂﬁﬂﬂ NE%%? Iﬁvi%{:ﬁ?ucﬁ@s ?’%’@ﬁ‘ﬁ"% r | gIWneg ? mq%n % fyese data

suggbst 1ol the b @prdliRative fetibidh]of I&tﬁn@ﬁKiPUl—@ﬁ’(ﬁnd)CAﬂ}m prifnasly due
ends of m erotubul es over tinme were t aCkE‘g]‘Jﬁé ancs

to inpibitigr & N BYPISTEERCIPEIT ham BRPTEST v

M crosoft Excel and anal yzed wusing Real Tine
Measur enment software. The | engths of individual
m cr ot ubul es were
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graphed as a function of tine. Individual

shortening rates were determ ned by |Iinear

regressi on. Changes of _ 0.5 m between two points
worgos/nTonsi dered to be growth or short eni ngPEVERL085/003636

and changes of < 0.5 m between two points were

considered to be periods of attenuated dynam cs or

pause. At |east 25 mcrotubules were anal yzed for

each condition. Results are the nmean and standard

| it ; KRG idpledkendent  experinments.

Tab?%%&%?‘rgﬁgﬁﬁc?ﬁﬁ%aseda't?g{'gg(t,t?{)lghe frequenccyLGfor each

m crot ubul e waSoEAl ¢l AFERF® bY dli Sdi g ¢ he“nymb&r of

cat @,%npphes per mcrofubule byithe timg spent} in
gr owelawtor  at t enaxat 466 Th §.2%% - WP ed.78 o s Alilé! 8.46
fre%ﬁl:em%ule_;m LR 45. A at88Y by P4t v A7
the(m‘“‘iﬁg‘a‘tr ?" nunber of rlescues pef microtupule by the
ti megospent shorteni ngrz: Thesdi stsancerbagse 0.26

D.14
cat astorispiphe and ¢®sogel f r 6gleddli esl.ije 089 at eb?®
si nd_Pepaien hy i 958 {58t he It indh¥ o345 {0321 y

n/ i 7 p4 .

t he °|G'gi:’1§f'llﬁ grow), or shortgned, nesgpgctiv

M cr gl HME €S t1TaE 5 WET € Vi Rlghl € 1 0Bs5.19< 2

i ncTu@adichn t NE sfgequency4sanal yg1 89.50Dynani
at ed WD 2005

“m cred oiit-6 was cal cul .
‘h'%“'ﬁgng &+

oA m fcw‘_ an—qf A 4FE i
M crgliuiur es thyg ViHzpl € T|Ofamg 0.3
i nclvagted i n t he solggnani ¢i taesanal ysisssz Cel
progressi on bl ocked at pronetaphase [0547] The

Tall0 BS. ST Blnh Sk insaBlity & thiikboficbiotidd and CLC over.

grow h and

Fe
per

Y9
6(
4

di vi-g88

+
Y

whi ch cells accunulate in mtosi re detgrm neg.
 After 2 sg_%%i%, 60- 709578 c#& | s&d\}\%?%ei Ahilbi Ted at®
pro Rase, "conpar eqdod 0 30s40%c@f Cebley akizt 564
met ah@msmgl N St udi €S sxas M 1gepol ner | 2B845  288RCH  aB8T
-t he mebaid@iolrk@l o ds and 2- net hoxyestradi gl, and MI
st ahigy & 0. D-B, and 0.18
.- gl . 083 oo o022 .G
di sc&@ﬁﬁfﬁ! -de—(Jordal gg“'A (%%LZ) g;é;: _\,f}?g{g P gb}gﬁn
of T uner—arags—that T nteract tH e ot ubutEes
and dﬂ%ﬁl n. Current Madicinall Gagm stry - 44841 -
CanCehoriBggnt s 2 1-T173ssnhich 1{S raseor por at ediherein
by retiecsmce 1 n its epaforety)  THE6drug 3623
condentof @iritbn necessary for 50% naxi mal i t%i c bl ock
ta = Liat od r:l woon—I v'\'\1 and_.1 -l 09
(l Uﬁ-u e‘v’a: thatea WeeA—T— iyl —ant— 1INl 4o
(Fi sim icﬁirjfﬁm!miﬁi gure 5% gleprcty TG, Drug]| Tesponse
CUl YES/eahOT M LOUTT ™ PERGr eSS gn psahl b t1on by KPU- 02,
CAA, vimrslCLC. MCF7 cel kssswer e qul sassed i n [t es.1presence

of NPI-2358 (0), CA4 (0), and colchicine (0). To
evaluate mtotic indices, MCF7 cells were plated at
a density of 3 x 104 cells/m in six-well plates.
After 24 hours, cells were incubated in the absence

g{\/l [ﬁ%s%i € r,\]/;:’ﬁlleg ];ex%;r@;‘lgs gs%rribe?cl LEvECar? fsetc e g&l@@t 10 QE,SsiS{ b the
understanding of the invention. Thus, those skilled in the art will appreciaie that the
disclosed methods and compounds encompass and may otherwise provide further derivatives

of dehydrophenylahistns.

-164-



hours. Cells were fixed and stained with DAPI to
vi sualize nuclei. Fluorescence m croscopy was used -
to determine mtotic indices. Results are the nean
wapmssiasdar d deviation of three or four expPerUBIN/e03636
in which 300 cells were counted for each drug
concentration. The nitotic block 1C50 for KPU 02 was
17.4:1:1.2 nM CAM was 5.4t 0.7 nM and CLC was 23.8
A: 3.1 nM (Table 23). Table 23. Inhibition of mtotic

P AREES, S PR ol Bt 5 e

WeﬂTadZﬁted £d 6Htai\(Cfo? @ﬁm}ﬂimeﬂdﬁ@ﬂiﬂ BS2005¢:003688ed, P@W#@ ]ﬁlS others

mh‘i%?";p"h@s?e{hgg Iﬁ‘é‘%ﬁ%’ge . a‘%’gwf e%‘n’oﬁs%’%tﬁ& %‘F}? regentative of

prefedd&l diEtoARhRSenl @xefma:pjaﬁ@emﬁ bRt inteaded 1mta1:msamehb scope of

- th f t b
die t\gla%su g{g(gg i on O @g{{%“ R g‘iﬁ‘f ifoé;f;\ose U‘F‘Bﬁﬁ?ggmﬁgﬂwh are
encaﬁﬁa@éedvhmagfmwf&ﬁbgﬂ?@ud@pl etion of MI polyner, :

ests a distinct nechanismof actijaon, for KPU- 02
giiﬁ’par dil willt be aeadily mpagelp & iRer Tliefgivg figgart thaty varying

subééin%h@ Q%.edlﬂqahsﬁ}, by R Wn RN EME Nieh @RS dBbiadel | tierdn MEthout

rrerlzatlon of the mtotic spindle and
deparhng ﬁm&hmmnérsmayofl\tmsm[f@ﬁwg] KPU- 02, CA4, and CLC

sery ved t.0. b din th iFeati
e PRer 15 ar o RO by Mol hentined n e speifcaton
are $1m1dad{r<e ofite eelshuf] these akiliedrin the sutsto evriuqhtﬂhe invengion pertains. All
|y |zat|ona /or inhi
patefnfg%d Hr"rfgé‘iaﬁﬁ%?saée ymﬁ?rg?rg&e% %YJF rence h %P/tm%l%ér 5@11[6% owable
by EGJP bﬁoﬁtﬂ'xﬁtrb%chf\@ﬂﬁlc&ﬁlf Bftdne end ﬁkiﬂlldﬁtbn&ﬁ’ab/ beFtragmﬂ @s Secifically and
icts __inmunofl uor esiﬁgbnce m croscopy images of MCF7

uﬂ@’mﬂﬁ?@*ﬁﬁ’ﬁé@oﬁﬁﬁ YIPEPS ati vely nore stable

P9l Y Bl iAad:HeN ﬂfﬁ!triﬁ%biy%scﬁwh@ﬁﬂ sﬁta@ﬁlﬁ@ﬂbe practzced in
mtot| C spindles. Cells were prepared and . seeded

the fabsonpd eHEIYCElpMY 08 SRS QWETATOB AF dERIRHINS WHR 1fitoh ppegifically
d:lS(RJJS%& éeljeﬁs Phe bdkos %&p%éi&mfﬁ{lc};ﬂ)wg B4t Tm ﬁ?&d &re WRII®s terms of

I hcubated in a nouse nonocl onal cockt ai anti -
desedippiva-andmat dfdinsitatioty il wherivbey imRatBnthis in ﬁqea% igsugh fegms and

. Fl TC- escribed or
e R RESE L BRERIR s Pl oS BBl o o
porficks thmeﬁt #ds recegnlizmd flgah ctatinul moBhiaiions etsmosile et the sc0pe of
the ﬁgxfté-fu .( tI’%ms, hmglg )be ungerstoocF thgp glthtouﬁlaﬁ'lg %re%&lt ll%ennon has been

specifically disclosed by preferred embodiments and optiopal features, modification and

variation of the concepts herein disclosed may 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

invention.
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arrows indicate mtotic spindle polyner and mtotic
chronosones and thicker arrows indicate interphase
arrays and nuclei. [0550] At the 1C25 for mtotic
- block, KPU-02 dramatically altered spindle -

nmor phol ogy. Figure 53A-C depicts i munofl uorescence

: ' g.ages of MCF7 cells treated with KPU 02

MW%‘ and CLC (C) for 20 hours. Mtotic

spi ndl e destruction w t h i ncreasing drug

conce gl on. 1-4, A and bet afné ubuI| in control
(1) Seé) AcemPPaR] Bﬁ"l éﬁb‘c‘?l%f—'ro Fpu acﬂblno preppration of a

medlcaﬁr{éﬁt fo%u&ﬁé vé@cﬁfa} b(ﬁIaB:lseQEilﬁ pedent hafl & %rﬁﬁtlc}nnﬁatligﬁ(gt cancer:

for mtotic™ block correspondi ng | mages

DNA for thﬁiadj O'F@' ng panel s. Ther were no normal,
bi-pol ar sp he xq:25 for U- 02 or CA4

(Fi gures 5 ound-treated cells had
nonopol ar sm' ' INgYNQr essed

chr ormsorre ont r st 6nor i polar spindl es

per si st at e 530). At the 1C50
for -162 %o 25@5/ 077440 PCT ( 003636 KPU- 02,
75% of the mitotic cell sXgontained asters or foci of
tubulin, and the remaining cells had no detectable
mtotic polyner. In the presence of @.C, half of the
cells were bipol-ar wth uncongressed chronposonmes and
the remeiei Ng hal f were nonopolar. At concentrations
of twce the 1C50 for mtotic block, there was little

Betfoe ertbRe arRaghopeprrately seleptaddrane theetroup consistingenf akiytltogen atom,
Kph%cg%%n a?bat‘ﬁ aid sgi!n(r%tec{ t%gﬁ%lt M-ygfe gl%’nl rc} gt(ﬁg% ael%ﬁ rf:ycloalkyl

Were’ nore resi s

ovd@ilkenyls pikog, eﬁcif)zﬂkm@i brnysuKsHmt&mmphm&’éa@ls aiibsfiffled heteroaryl,
(Fi gure 52) .. However, ualitative decrease in

BEPmaY %%edo%g@f)v@am; ﬁZI »RyBEitefed aittpe Rhenyhrind supgituted phenyl
gl §hﬁﬁ§ Elg ~C&)%§5’" % b %11(9&10':'}& gna%?cﬁﬁ&% mcludmg

CtS | rescence CrbSC
elb/haslogdlﬂ!adiedﬂql\n hhlogeﬁlal&eGZCE(r‘a)nyl Gadl (:Ehrbqnyhndiw_m; (W)lerem R; is

h d
sl EEEPRG B Gt PO BrAoTE. 50 SARBHE) Gpab ik unsaturated
U(U@Jl Iafkeh “cgl%ﬁlﬁﬂfl c%ré]balk@nﬁoﬁfkgﬂt r @kioako®y, 518;?5sufb9tftuted aryl,

mtotic b Cso for mtotic blok(3)
eigrozixi, @Bbstmft@d hfm:rtowl emixa skbstittifed i, nitor, raexsipmmﬁsmgted nitro,

e_adj oi ning panels. Presumably,
P‘H%%Flaﬂg %\@ :] %1’ t hese i nterphase cells,
¢e'sipil Re" 4rb @acBﬁﬁd&%@ﬁ'(ﬁnﬂ selédidd PG klelrd\lp b @ﬂ'a drogen af
MAPs, just as MAP-ri chﬁtubul inis ;géq&)estere(? [ nrllﬁn ser atom,

vi halegep catgmre and ratisateds §a;£s‘sa4 allgik vesptugaigsh K & mlxkeowl cycloalkyl,

R DRy, K000, o, B lid . ikl Ol hereroay,

amasy satstigtaf feieb, sirroMizidy,abitkuted nitro, phenyl, and substituted phenyl

groups, hydroxy, carboxy, -CO-0-Ry, cyano, alkylthio, halogenated alkyl including
polyhalogenated alkyl, halogenated carbonyl, and carbonyl -CCO-R;, wherein R; is
selected from a hydrogen atom, a halogen atom, and salurated C1-Cy4 alkyl, unsaturated

C1-Cy4 alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted -
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atom.

instability at concentrations effecting 25% (Tabl e

24) or 50% (Table 25) of the maximal mtotic bl ock

in MCF7 cells. Wthout being bound by any particul ar
theory, these data suggest that the

antiproliferative nechani smof action of KPU 02 (and

CA4) is primarily due to inhibition of MI

0l JereiobZf isubstitute@ héiefoatyl) ihise) REBEIRBEDANBD, nitro, azido, substituted
m cr ot ubul e dynam cs. -163 WO 2005/ 077940

peg/ RISl omKdeD ed nagsykerowps; M dynarmi c i nstability

%—%tr ngd %}% |efr{%ét?1§89%ew9 o B \/\?IE ltl‘g&?%% %fqg’é g%l%gly bound to

cﬁle%ﬁoth@r 59 4.75 11.31 8.46 Shortem ng 32.85 18. 06

1 87 12 40, 21 18. 90 17, 13 Mean durat.i
I% oW Fach Saaafﬁelﬁeé S%Zfemfbe Eoup Censisng o p higirggen atom,
%??2%632‘1@% AR T SR Lasefrtfd §r 8 Qg regB evcloaliot,
HhawiyneydpdhexyGaoyit sublstitgsd 28yl68ct8®ad], aﬁ)sﬁt'med heteroaryl, amino,

S 18.57 2 5.19.25.96 At t
F 0B Jod And it M oty CUFGRY P At gl suttony
-1.52 1.57 Rescue 3.05 279 1.90 2.95 Dyn.

P'aminin) 9 87 10,07 13.87 11.31 MTs/ cel I's 16130 _
aam@izlagﬁ sepapielp selpaterd frers thrneree gBsigUNBRY, HOxISeGom, a nitrogen

B 2, OB B3 At Db o e o, o
c(elﬂﬁédm%)ve,Gr owh 9.03 4.66 10.63 6.78 11.21 5.64
Y is selected from the group consisting of a nitrogen atom, a nitrogen atom substituted
with Rs, an oxygen atom, a sulfur atom, a oxidized sulfur atom, a methylene group and a
substituted methylene group;
n is an integer equal to zero, one or two;
Z, for each separate n, if non-zero, and Z,, Z,, Z3 and Z, are each separately selected from
a carbon atom, a sulfur atom, a nitrogen atom or an oxygen atom; and

the dashed bonds may be either single or double bonds.

2. The use according to claim 1, wherein each of Ry, R3, Rs and Rg is a hydrogen
3. The use according to claim 1, wherein each of X; and X is an oxygen atom.
4. The use according to claim 1, wherein Ry is a saturated C;-C; alkyl.
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Shortening 32.85 18.06 34.06 12.84 29.88 18.87 Mean
duration (mn) Gowth 0.41 0.27 0.30 0.18 0.33 0.18
Shortening 0.20 0.07 0.22 0.08 022 0.08 Attenuation
0.58 0.38 0.61 0.41 0.55 0.44 %tinme spent Gowh
41.83 33.02 43.64 Shortening 18.57 20.92 20.13
Attenuation 39.60 46.06 3623 Freq. of (mn-1)
Catastrophe 1.15 122 1.09 Rescue 3.05 2.60 2.79 D
aM ' THE Wdaofing f 64ind A, Wherddl §4i€ 8htidted0C 16 | 2akilis a tertiary
29/9 Mnutes 40.66 33.13 39.14 (05531 The exanpl es
butyl gri@8g.cri bed above are set forth solely to assist in the
nder [ ' i.on; . those. .skilled
80 DS g kT Baief L SRR R, FiBie 43PGB prEi
met hollke and aeopdmNds Enieo)asherand sif@ysudbdiafew fieenyl group is
- provide further derivatives of
methoxyeaefi€opheny| ahi stins. -164 WD 2005/ 077940
RCT! URORRI.L0R60 10 LORDE) 06 L Lol penr
woul d readily appreciate that the present 1nvention
Os welhe egtaptoeding o dhitrai nyherein néxapupl 6 ont.he ends and

van es nentioned, .as |1 .as.others inherent.

o BB SRS Claifl o ST B bt BrgF Angre - Za, Zs and Z,
are eaclPi E8B6H di¥m! epresentati ve of preferred enbodi nents

and are exenplary and are not intended as limtations

dh t hehsespecasding thdainn.evheran theCompgest is KETEOD and
her,.uses will occ to,those,skilled in. the, art .
ﬂ:ipé Ug\er %fsa cowg@i 8{,; fé%nwl? E(? i tpﬁ 81'33?{?‘??1} u:r)1foaf medicament for treating
3 FP&WF“?H%@ squar preliferglon e adi | y apparent to one
skilled in the art,that varying substitutions and
nodi ficatio F%% nadexﬁo the i ntion discl osed

herein with \gféégggh'ng romthe/scope and spirit

of the inve ?fon.( 5 qxg? all patents
and publicatlio SMNn t Ne___s eci fication
R, Zg R,

X5 6
)

wherein
Ry, R4, and R, are each separately selected from the group consisting of a hydrogen atom,
a halogen atom, and saturated C;-Cp; alkyl, unsaturated C;-Cp4 alkenyl, cycloalkyl,
cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
aminoQ substituted amino, nitro, azido, substituted nitro, phenyl, and substituted phenyl
groups, hydroxy, carboxy, -CO-O-Rj, cyano, alkyithio, halogenated alky! including
polyhalogenated alkyl, halogenated carbonyl, and carbonyl -CCO-R;, wherein R, is

selected from a hydrogen atom, a halogen atom, and saturated C,-C,4 alkyl, unsaturated
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are indicative of the levels of those skilled in.the

art to which the invention pertains. All patents and
publications are hereby incorporated by reference
herein to the extent allowable by law, such that

each individual patent and publication may be treated
&-5p %ﬁ&h@c abemaﬁg}ﬂ cyuaﬂ!k&ﬁﬂuaikbyy, RicaRbEd 5@1 Ofbstituted aryl,
i ncor por at ed by reference. The i nvert

hetbmgm atlbstlellltyd H@smmyh auwhitmg lSéIStltlmﬂ.all angibb,ynitom \azide, substituted nitro,

Bﬁ { $ td ﬁsence of any el enent or elenents,
SWSﬁ“ﬁ FEREFBRSE which is not specifically
di,'s6l Rseste BRhGhdeped gl 64186 Bhdhn Mr&ﬁﬁdoﬁﬁ&rﬁ@ﬂf%hlydrogen atom,

have been enpl oyéd are used as terns of description
~ arktlogsn ajom| |am1tsatur@wd Garfeb« tale .o uisstumaded 6h € |aéi{enylha:§/cloalkyl

e e er s sjgns indi.cate
RGeSy P Ao sy AR b el SRR peteroary,
amthof esttitubRidardino, Aol kDS, subafteed nithd phéayl, %@Q;ﬂb&i%ﬁed phenyl
that various nodifications are p053|ble wthint

gwspe Brdroxyh earhorsn t£0r0-Ryh ggano; talkaibigl dlabgenated alkyi including
h
BOUEGLAA LR, BuloROEd (OBl CaR b INE L T Nherein Ry is

saiebtalpfrom nohydi@ghut@s, a h?a:ldge‘nl diah) oud safgated @503 ARV, @dsaturated
b géco epts heriyﬂ di scl os may be resorted to by

Kbee 2kienyl yclpplkyl, eyaloplkeny alktﬂﬁat cyglpalkoxy, aryl, substituted aryl,
PRy PR | S BT LAY Ly Mot v,
_ plﬁnga,mhd\ﬁ{bstht‘ﬁtedbhezhﬁgrm@sa corrpound havi ng t he

yct yre, of Frrrua n the rati on of a
Rt ailiis St siorhtinalchty batd i arR beRRa sy R govalently bound to
gﬁym@ﬂkmhaV|ng a condition that is not cancer: R' Rr
RX R4 Z~\42)n 2N Y. RS R 4 X'tt3 6 2 m wherein
Rﬂ: RsRand Bnafe Rach Sﬁpél‘a‘@lk:we@‘@ﬁaﬁ’m the eraipl consigthgfof @ iydogen atom,

Bhtlar PR, Bl Eoled g RSF elliflen £ BB S50 Retoati,

ﬁkk}@ﬂydycloﬁlkﬁkﬁaéﬁw substﬁit}ﬁéh Ocﬂ'}{lk eieytkoardl K@bituted heteroaryl, amino,
cycl oal koxy, aryl, substituted aryl, heteroary

%@f@fl@@amh@frer angd substituedi 1o extupst ulford andsibssituted sulfonyl
gggé azi-do, Substituted nitro, phenyl, and
u fituted phenyl groups, hydroxy, carboxy

XCahd X Rdre sejyaately salekydl fiomcthe bmlp gesistiag oPirkotygen atom, a nitrogen

i ncl udin
atom, and agsulfur atom, each either unsubstituted or substituted with a Rs group, as

defined above; B
Y is selected from the group consisting of a nitrogen atom, -a nitrogen atom substituted
with Rs, an oxygen étom, a sulfur atom, a oxidized sulfur atom, a methjrlene. group and a
substituted methylene group;
n is an integer equal to zero, one or two;
Z, for each separate n, if non-zero, and Z;, Z,, Z3 and Z4 are each separately seleéted from
a carbon atom, a sulfur atom, a nitrogen atom or an oxygen atom; and

' the dashed bonds may be either single or double bonds, wherein the condition is

selected from the group consisting of immune and non-immune inflammation,
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pol yhal ogenat ed al kyl, hal ogenated carbonyl, and

carbonyl -CCO R7, wherein R7 is selected froma

hydrogen atom a hal ogen atom and saturated C -C24

al kyl, unsaturated Cl-C24 al kenyl, cycl oal kyl,
cycl oal kenyl , al koxy, cycl oal koxy, aryl, substituted
ebhratoide & Y bhsorR¥RST 4 T Ll‘ét_ﬁﬁ’)p&ﬁ},err%@_@éékulala”%ﬂgcoma, macular
substituted am no, nitro, azido, Substituted Ritro,
degengriatiormn doswidds tgréfuit egequionnytetrglenab sfibrBitasiandubiosis, capillary
are..each .independently selecied fromthe group

BT aoh b HERaC e GRS R B <oBORaF ogen at om  and
saturated Cl-C24 al kyl, unsaturated Cl-C24 al kenyl,

G¥C| o_"l*hé(ﬁ@ea)f CEMf! l@ﬁwﬁ%w salcfét)lﬁgff%n i I‘é{iﬂ@aﬁ@;@g P’geglﬁ ¥ ity.

substituted aryl, heteroaryl, substitute
déi noThsudestf i(aitnel®, subereny, said ¢onditioazd dighetis udssibpathg.ed
T Ty 8 b I D Sl g Pt macuer
degeneR@ibpgenat ed al kyl including polyhal ogenated al kyl,

hal ogenat ed carbonyl, and carbonyl -CCO R7, wherein

- BB i sThgedead Céadmf omwharehnysdidopamalds ahyman.hal ogen at om
and saturated C-C24 al kyl, unsaturated Cl-C24
al kenyl , cycl oal kyl, cycl oal kenyl , al koxy,
cycl oal koxy, aryl, substituted 166 aryl, heteroaryl,
substituted heteroaryl, am no, substituted am no,
nitro, azido, substituted nitro, phenyl, and
substituted phenyl groups; R, R' and R1" are either
covalently bound to one another. or are not covalently
bound to one another; R2, R3, and R5 are each
.separately selected fromthe group consisting of a
hydrogen atom a hal ogen atom and saturated Cl-Cl2

~alkyl, unsaturated Cl1-Cl12 al kenyl, acyl, cycloal kyl,
al koxy, cycl oal koxy, aryl, substituted aryl,
het eroaryl, substituted heteroaryl, am no,
substituted am no, nitro, and substituted nitro
groups, sulfonyl and substituted sul fonyl groups; X1
and X2 are separately selected fromthe group
consi sting of an oxygen atom a nitrogen atom and a
sul fur atom each either unsubstituted or substituted
with a R5 group, as defined above; Y is selected
fromthe group consisting of a nitrogen atom a
nitrogen atomsubstituted wth R5, an oxygen atom a
sul fur atom a oxidized sulfur atom a nethyl ene
group and a substituted nethylene group; n is an
i nteger equal to zero, one or two; Z, for each
separate n, if non-zero, and Z1, Z2, Z3 and Z4 are
each separately selected from
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a carbon atom a sulfur atom a nitrogen atom or an
oxygen atonm and the dashed bonds nay be either
single or double bonds. 2. The use according to claim
1, wherein each of R2, R3, R5 and R6°'is a hydrogen
atom 3. The use according to claim1, wherein each
of X1 and X2 is an oxygen atom 4. The use according

t@ cl &l 2rei,N R4 1S upated -ClL | kyl .
1375 ol o R0 vl e S KPR Y oo Bigllp wom.
Si8t ur ghedsddicala 1@l Kitbreineach $EX tdndXy is dUxYberHiOHP. 6.
The use accordLn%lto claim1, wherein Rl conprises a
sifbst itheneapishdnyl2, whereindf isa satiraled CotiCnzplkd- claim 6, - -
ere .
o 84 cRREIS, WHLSR, B e by iy gogary byl group.
viler eiThe nsd of cbafmnal?, tvherzir Ry compiss a sulktitulétephenel.
cording to claim11, wherein n is equal to one. 10.
e b e iFig s BB OSTORRERLINTR resnigathopgbenzene.
9f3e affle se Fblaitlt2, 4Rerdiith %%quﬂf@ze&‘:ﬁ&]hn@. carbon atom
11. The use according ta clarm1, erein the
cdnpo (ihd usssofKRIMO2, whereinusis egiial & @enpound of For nul a

2% ondHe PSR b WA SR OGO Crdi Forts bl Bsare csch
carbonBiom X R& Rt Z (z)n 2\ / i Ny-R5 NNR Z4 X \R3 |
6

2 wherein Rl, R4, and R6, are each separately
&6l ectlbe usadileine L vdgrin tha sompoung toKPH-02ydr ogen

%Om Thg 2135': 0% n %g;ﬂmk e‘lggﬁw%%{e;ﬁl{ g egy(i%%ai%é % k%lss’ociated with

unsat ur at a-
hyperveytalafidgdtioany! , ~al koxy, cycl oal koxy, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, am no,

substituted am no, nitro, azido, substituted nitro,
phenyl , and substituted phenyl
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groups, hydroxy, carboxy, -CO O R7, cyano, alkylthio,
hal ogenat ed al kyl including polyhal ogenated al kyl-,
hal ogenat ed carbonyl, and carbonyl -CCO R7, wherein
R7 is selected froma hydrogen atom a hal ogen atom
and saturated C -C24 al kyl, unsaturated 168 Cl1- C24
al kenyl, cycl oal kyl, cycl oal kenyl, al koxy,
cycl oal koxy, aryl, substituted aryl, heteroaryl,
28bst Useitodch kempowdr i Foamilad]) in,lﬁEt pztepa:enbranf momedicament for
%%&, azi do, substltuted nitro, Ehen and
prefereutiplly d4rgetmg JUBARYASFUIRIIE AYET nQertumips S3up vasglanie; o
i ndependently selected fromthe group. consisting of
a hydrogen atom a hal ogen atom and sat urated
Cl-C24 al kyl ,-Rynsat Rated C-C24 al kgqyl, cycloal kyl,
cycl oal kenyl , k%zgy p%cl , afyl, substituted
aryl , hetéroaz@i ryl, am no,
substi tuted agL y4+R§d nitro,
phenyl , and s |t eny of( , hydroxy,
carboxy - 7 Cya a yPﬁ@ ﬁalogenated
al kyl |nclud|nd p6lyha|oge at ed aIkyI s hal ogenat ed
carbonyl, and carbonyl, - R7, mhereln 7 is
selected froma hydrogen atom a halogen( tom and
saturaﬁg@mﬂ C24 al kyl, unsaturated Cl- C24 al kenyl,
cycl oal k cl oal ken al koxy, cycl oal koxy, aryl,
subst |Pt1u§?ed a@c¥ We, areheac rf@aarﬂely g@l%@d ﬁgtnethe group consisting of a

' b
_ ﬁ:ﬁc%% | tal/fl nel’d ngl]f)geﬂ atgrgxh é}ﬁdy %a%ggg t%éﬂ%? ~Cy4 alkenyl,
Eycliapst, cReloBkenydntkoRY, cyaloglkeky, ragn @asmdne@mw heeryas] ts@bstituted

one another or are not covalently bound to one
heteropral.; amno, FEnbstifiigd Rem e MlEH 3BidgarsubBityted alitset @lienyl, and
ug, r
LRI OUB B0 Bl oo, MR- M i, gt
ﬂkleihZhﬂliﬂgepglehaIag,eyhtﬁd cyjioll,ohdlkydnated adakdaxiyl, and carbonyl -CCO-R,,
substltuted ryl, heteroaryl,

cl pal ko
%’éﬁ@{n: I%Uts)é eﬁ%f{ épaaﬁlw rogshAHegn, 2 R Ao apd swraigd Ci-Cos alkyl,
DhebfiatedNg, %:ypsetméﬂﬁ edyAbiks, ggg%waa%qen%ul £1‘955>31 Bbalkoxy, aryl,

substituted sul fonyl groups;
shptutedelryl, betbroatyb dubstionied hascrganyly pmimm Sll@ttltl.rhqi afiingmitro, azido,

en aton1 a nitr,o and a sul fur atom
SN st PR LB LS 0 wi th o R
gr oup R,88nd ¥&f iafeachbiependentsy sQéRat 6dml RMbLAS consisting of a
group consisting of a nitrogen atom a nitrogen atom

e N T
d
SO S A S e BB A B e “equal ¢

zero, one or two;
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Z, for each separate n, if non-zero, and Z1, Z2, Z3

and Z4 are each separately selected from a carbon

atom a sulfur atom a nitrogen atom or an oxygen

atom and the dashed bonds may be either single or

doubl e bonds, wherein the condition is selected from

aRe, HafcdotdylCRIbStitSted MateRfaryI ARG, ABitRed aABUARro, azido, substituted
i nflanmmation, 168a rhedmatoid arthritis, psoriasis,

aitrcet phebylatang , subetivted cpheay! granns olrosyacattoxy, -CO-0-R;, cyano,

ration ofneal ;oraft .r.ejectio r.et r.ol ent gl

PRARRS b Rencf Ao borl B i ChBEGRI parbonyl, and

ahbenydSCUerRy, ivhepdia R4S seladtel a6mheop@ie&hatord3a hdldGen atom, and

use of Claim112, wherein said condition is a

RpTaRdpat-hy slyhreranAgd {1-C2q alkenyle cydlenlisrl, cydpatkens], alkoxy,
L0 Sai Ltion is diabetic retinopathy. 15.

?@%5%%§Wb@&gfggﬁgﬁ , Wherein said condition is an

age-rel ated macul'ar degeneration. 16. The use of

Caim12, wherein said animal is a human. 168b 17.

The use of claim 12, wherein each of R2, R3, R5 and

R6 is a hydrogen atom 18. The use of claim 12,

wherein each of XI and X2 is an oxygen atom 19. The

use of claim 12, wherein R4 is a saturated Cl-Cl12

al kyl . 20. The use of claim 19, wherein said

saturated Cl1-Cl12 alkyl is a tertiary butyl group.

21. The use of claim 12, wherein Rl conprises a

substituted phenyl. 22. The use of claim21l, wherein

sai d substituted phenyl group is nethoxybenzene. 23.

The use of claim 12, wherein nis equal to zero or

one. 24. The use of claim12, wherein nis equal to

one. 25. The use of claim12, wherein'n is equal to

one and Z, ZI, Z2 ,Z3 and Z4 are each a carbon atom

26. The use of Claim 12, wherein the conmpound is

KPU-02. 27. The use of Claim 12, wherein the

condition is associated wth hypervascul arizati on.

169 28. Use of a conpound of Formula (1) in the

preparation of a medicament for preferentially

“targeting tunor vascul ature over non-tunor tissue

vascul ature: Rt' R ., x R4
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\Zi/ RR\ ~\Z)n N/ YRs Z~-NNR 4 XK3 2

wherein R, R4, and R6, are each separately sel ected
fromthe group consisting of a hydrogen atom a

hal ogen atom and saturated Cl-C24 al kyl, unsaturated

Cl -C24 al kenyl, cycloal kyl, cycl oal kenyl, al koxy,

cycl oal koxy, aryl, substitut ed aryl, het eroaryl,
substituted heteroaryl, am no, substituted am no,
aivl,rhetereayld &;bssmlxsithd;anbzey{l ainirroQ sutptied| amiad) thitro, az1d0, substituted

sybst n hydr oxy, car boxy,
%@ é?eﬁ? aE?/E‘R’StIé‘FEIEeHhFﬂﬁ&TO"rPé og)e(ﬁat ed aIXKyI
i ncl udk ngl,' RAA Y(ha!ax%gﬁﬂﬂét @(q/a%{l‘% 'bouﬂﬂoocgfé%gglgr or are not covalently

carbonyl and carbony - wherein
b@lll@dp@ﬁeﬁm@h@ra hydrogen atom a hal ogen atom and
sat ur 4 al kenyl_,

4 a unsat urate
cycl oa 2I?< a@%-‘oﬁfek%arﬂ?l Sep?fa%iy ?gecé?}ic g&’%ﬂ x%TouJér%?PSIStmg of a
Budregdnt étblﬁdaalﬁbblgen B®he 8a s¥tliratUOS |t ity %ﬂ@%ﬁﬁé&aéplgu alkenyl,

am no, substituted am no, nitro, azido,” substitut
ARt Gyclpmlievly lalkoxtid caelpalikprit el pﬂ@ﬁi}illtegr b shet@barylnaibstituted

. dent | Yo eI 8g fr
E%[ﬁlg)?éfl i g’f Etggﬁﬁl?gr %raué} 1 Ol’n SH ﬁt%“gfgqq g‘i o%ou%ﬁ éuifonyl and
m&isumaddesﬁilfﬁihylmpgl kyl, unsaturated Cl-C24 al kenyl

cycl oal kyl , cycloalkenyl al koxy, cycl oal koxy, aryI
subst i AEdX2are sepaately ﬁ“é?‘éﬁ’fbﬁ?l')ﬂltﬁe SuR eonsistiegiof an oxygen atom, a

I
PR, LR oSSR M AR LR s o
gy dafijnsd aﬂrgmdr oxy car boxy, -CO O R7, cyano,
i.ncl udi ng

~al kyl ha enat ed al kyl
ool Y he G0 SHATED Tamk e TP GBS AN Ao itrogen atom
SRR witlPRD R oxyWBE hBH) aRUIfiSatSE! §5kaEel sglglr%ltonazza methylene

hydrogen atom a hal ogen atom ' an saturate
“glokey bnd amdwutittedireethyitacq@duml kenyl , cycl oal kyl ,
cyc oalkoxy, aryl, substituted

| oal.k
%i ga Fenﬁ%%gﬁ%(ﬂ'l"’i/(ozeg%ﬁg?f"im ed het eroaryl, -am no,

subst iZ, libe dachbcpateh,! i Qon3Zictl @nd RIDBL, 17 Uatngdz pit
phenyl , and subgtltut ed phenyfl gr%psi , (jﬁlé%iﬁeparately

stlectad frore A combom pio: pyukier Atem 2oniBagenzten heatn Gmygar gomoind
coval S (!iz%hed bonds may be elther smg]e or double bonds.

29. The use of claim 28, wherein each of Ra, R3, Rs and Rgis a hydmgen atom.

30. The use of claim 28, wherein each of X, and X, is an oxygen atorn. .

31. The use of claim 28, wherein R, is a saturated C1-Cq alkyl.

32. The use of claim 31, wherein said saturated C;-C;, aIkyI-is a tertiary butyl group.

. 33. The use of claim 28, wherein R; comprises a substituted phenyl.

| 34 The use of claim 33, wherein said substituted phenyl group is methoxybenzene.

35. The use of claim 28, wherein n is equal to zero or one,

36. - Theuse of clajrri 28, wherein n is equal to one.

37. The use of claim 28, wherein n is equal tooneand Z, Z,, Z, .73 and Z, are cach a
carbon atom.

38. The use of claim 28, wherein the compound is KPU-02.
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bound to one another; R2, R3, and R5 are each

separately selected fromthe group consisting of a

hydrogen atom a hal ogen atom and saturated Cl-Cl2

al kyl, unsaturated Cl1-Cl2 al kenyl, acyl, cycloal kyl,

al koxy, cycloal koxy, aryl, substituted aryl,

heteroaryl, substituted heteroaryl ‘am no,

substituted am no, nitro, and substituted nitro

gi%upsrhesusb fob QAimaRel wisdis tthd ubethnsod|tfsouney s @le@teASronKithe group
arately selected fromthe group

are se
Consmé‘“tgr%flsg’(lr Wﬁs‘%f gﬁ‘h‘l &apserheat-oriecn andguly ogen atom and a
sy fur I
S UTELAEY: CRAR2E Sk NISUABLI UL pRUIBH LY Stk over
non-tufnonisstidreasgulatup: h}m’msust(]%;gzo&ff 38%n40% 0086 6889 MN%a80% and 90%.
nj.t rogen ato &gtltute with R5, an oxygen atom a
sut f ur ﬁtuﬁﬁ"ﬁ g PRSP the AR AL SGHHUMRN et hy | ene
group and a substituted nmethyl ene group; n is-an
I nteger equal to zero, one or two; Z, for each
separate n, if non-zero, and ZlI, Z2, Z3 and Z4 are
each separately selected from-a carbon atom a
sul fur atom a nitrogen atom or an oxygen atom and-
t he dashed bonds may be either single or double
bonds. 29. The use of claim 28, wherein each of R2,
R3, R5 and R6 is a hydrogen atom . 30. The use of
cl ai m 28, wherein each of X1 and X2 i's an oxygen
atom ‘31. The use of claim28, wherein R4 is a
saturated Cl1-Cl2 al kyl. 32. The use of claim 31,
wherein said saturated Cl-Cl2 alkyl is a tertiary
butyl group. 33. The use of claim28, wherein Rl
conprises a substituted phenyl. -34. The use of claim
33, wherein said substituted phenyl group is
nmet hoxybenzene. 35. The use of claim 28, wherein n
is equal to zero or one. 36. The use of claim 28,
~wherein n is equal to one. 37. The use of claim 28,
wherein n is equal to one and Z, Z1, Z2 ,Z3 and Z4
are each a carbon atom 38. The use of claim 28,
wherein the conmpound is KPU-02. 172 39. The use of
G aim 28, wherein the non-tunor tissue is selected
fromthe group consisting of skin, nuscle, brain,
ki dney, heart, spleen, and gut. 40. The use of Caim
28, wherein the tunor vasculature is preferentially
targeted over
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non-tunor tissue vascul ature by about 10% 20%
30% 40% 50% 60% 70% 80% and 90% 41. The use of
Claim28, wherein the animal is a human. 173 42. Use
of a compound having the structure of Fornmula (1) in
~the preparation of a nedicament for the treatment of
.a condition associated with increased, vascul ature
05, sl o O R B DS (DS Sl b SRR ) i
 preparafioi ofza mﬁ@p@nwt RPr tha, tr%@ﬁaermeof ar engHon awspHntad eyigh increased
 vasculagist ecwhigh relissuporevasedapredbaish 8elicaBeesf a  hydr ogen
atom a hal ogenIatom and saturated d-C24 al kyl,
unsaturated O -C24 al kenyl, cycloal kyl,
cycl oal kenyl , alkoxy,rcycloalkoxy, aryl,'substituted
aryl, heteroaryl Egstituted heteroaryl, am no

substituted tro, axjdo, ituted nitro,
phenyl , and ub§¥yi t 8d pheny! , hydroxy, .
car boxy, CO , c% m | oggpated al kyl
i ncl udi ng pol haloge ate al o énat“ed

_car bonyl, and f. b ein R7 is

sel ected frofRRa h&ﬂrogen atipm n atom and
saturated Cl-C24 alkyl, unéaturated C° C24 al kenyl,

Gkl kyl , cycloalkenyl alkoxy cycl oal koxy, aryl,
substituted ar , heteroar , .Substituted heteroaryl

ani no,Ris Rys end ﬁ%e@reaﬁ@%sepmaf% selegtedyfom Separopp Gpasisting of a

Eércir{)gen ﬁ&%{;%lhalo &gat% dp@Ie@ all%ﬁm%ﬁﬁtura%h Cla@24 alkenyl,

re ea epen é y se ecte

eilist aygloatkersy], amy@iaypqetnaﬁmm arvl, subbtirgred an, cbmermdi substituted
saturated O -C24 al kyl unsat.ur at ed C- C24. al ken

asterogel. k;amlm@y%&bétaweénwmm RERy , 22td9c| YRRy, méf)sy phenyl, and
u u Trut '

Eifrlf(t)%lr {/:lfegyla%%ﬁlugs gﬁx?ratf:%ljtbg a%@tﬁ% R @?ano a%c%'llthlo halogenated
_ slkb‘snncﬂudmgj pnllyhadogeqatednglkyi énbger@mﬂstarbaméomdhwbdnyl ~CCO-R5,

B408T DAy o, Rl e YRS e s o,
bad.aaapat @(;L@gr Q[‘RQN)}I,, AORal@, bedbalkedO Mkoxy, cycloalkoxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, amino, substituted amino, nitro, azido,
substituted nitro, phenyl,‘ and substituted phenyl groups;

| Ri' and Ry" are each independently selected from the group consisting of a
hydrogen atom, a halogen atom, and saturated C1~_C24 alkyl, unsaturated C;-Cy4 alkenyl,
cycloalkyl, cycloalkenfl, alkoxy, cycloalkoxy, aryl, substituted aryl,rheteroaryl, substituted
ﬁeteroaryl, amino, substituted amino, nitro, azido, substituted nitro, phenyl, and
substituted phenyl groups, hydroxy, carboxy, -CO-O-R;, cyano, alkylthio, halogenated
alkyl including polyhalogenated alkyl, halogenated carbonyl, and carbonyl -CCO-R;,
wherein Ry is selected from a hydrogen atom, a halogen atom, and saturated C;-Cyy4 alkyl,
unsaturated C;-Cps alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cyclpalkoxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, amino, substituted anﬁno, nitro, a!_;zidlo,
substituted nitro, phenyl, and substituted phenyl groups; ' -
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wherein R7 is selected froma hydrogen atom a

hal ogen atom and saturated. d-C24 al kyl,

unsaturated C -C24 al kenyl, cycl oal kyl, cycloalkenyl
al koxy, cycl oal koxy, aryl, substituted,aryl
heteroaryl, substituted heteroaryl, am no,

substi ed "no itro d ubsti t nitro

phenyl*y Liéi Fr f ﬁ]feé & Ovﬁlentll g%urn 83 e iﬁ?ﬁ orggfe ngfgpvalently
B&hﬂ@ﬁgn@@kﬂﬁf covalently bound to one another or are

not coval ent| bound to one another; R2, R3, and R5

are edeh Rsep@& Rsetry eoeh sepasaieh wincicleligmolip eroup consisting of a

0 t and -
g b S e L

al kenyl , acyl, cycloalkyl alkoxy, cycl oal koxy, aryl,
substi tuted aryl, heteroaryl, ‘Substituted

het eroaryl, am no, substituted am no, nitro, and
substituted nitro groups, sulfonyl and substituted
sul fonyl groups; X1 and X2 are separately sel ected
fromthe group consisting of an oxygen atom a -
nitrogen atom and a sul fur atom each either
unsubstituted or substituted with a R5 group, as
defined above; Y is selected fromthe group
consisting of a nitrogen atom a nitrogen atom
substituted wth R5,.an oxygen atom a sulfur atom
a oxidized sul fur aton1 a methyl ene group and a
substituted nethylene group; n is an integer equal to
zero, one or two; Z, for each separate n, if
non-zero, and Z1, Z2, Z3 and Z4 are each separately
selected froma carbon atom a sulfur atom a
nitrogen atomor an oxygen atom and the dashed bonds
may be either single or double bonds, wherein the
condition is selected fromthe group consisting of

i mmune and non-i nmune inflammation, rheunatoid
arthritis, = psoriasis, a retinopathy, neovascul ar
gl auconma, macul ar degeneration, corneal graft
rejection, retrolental fibroplasia, rubeosis,
capillary proliferation in atherosclerotic plaques,
and osteoporosis. 43. The use of claim42, wherein
each of R2, R3, R5 and R6 is a hydrogen atom 44,
The use of claim42, wherein each of X, and X2 is an
oxygen atom 45. The use of claim42, wherein R4 is a
saturated C-Cl12 al kyl. 46. The use of 0'Yai m 45,
wherein said saturated C1-Cl2 alkyl is a tertiary
butyl group.
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atom.

47. The use of claim42, wherein R conprises a
substituted phenyl. 48. The use of claim47, wherein

sai d substituted phenyl group i s nethoxybenzene. 49.
The use of claim42, wherein nis equal to zero or

one. 50. The use of claim42, wherein nis equal to-
one. 51. The use of .claim42, wherein nis equal to
(g)lrtea2 aill&nﬂ, ﬁ;&l ﬁ&o@lanﬂoﬁ% @rlealkagh agyl,c awtisimted agrygmheteroaryl,

sp{ps@;ué@ eye?_o%@z ammo, surgstﬂ':gtbd mvwr}lxelé,%ltro gn%%ugsgﬂpe%% érg‘ups sulfonyl and
substituted sulfonyl groups;

X, and X, are separately selected from the group consisting of an oxygen atom, a
nitrogen atomn, and a sulfur atom, each either unsubstituted or. substituted with a Rs group, as
defined above; '

Y is selected from the group consisting of a nitrogen atom, a nitrogen atom substituted
with Rs, an oxygen atom, é sulfur atom, a oxidiZéd sulfur atom, a methylene group and a
substituted methylene group; ' -

n is an infeger equal to zero, one or two;

7, for cach separate 1, if non-zero, and Z,, Z,, Z, and Z, are each separately selected

_ from a carbon atom, a sulfur atom, a nitrogen atom or an oxygen atom; and

_ the dashed bonds may be either single or double bonds, wherein the condition is selected
from the group consisting of immune and non-immune mﬂammauon, rheumatoid arthritis,
psoriasis, a retmopathy, neovascular glaucoma, macular degeneration, corneal graft rej ection,
retrolental fibroplasia, rubeosis, capillary proliferation in atherosclerotic plaques, and
0steoporosis. ’

43, The use of claim 42, wherein cach of Ry, Rs, Rs and Rgis a hydrogen atom.

44, The use of claim 42, wherein each of X; and X, is an oxygen atom.

45, The use of claim 42, wherein Ry is a saturated Ci-Ci alkyl.

46. Tfle use of cfaim 45, wherein said saturated C;-Cy; alkyl is a tertiary butyl group.
47, The use of claim' 42, wherein R; comprises a substituted phenyl.

48. The use of claim 47, wherein said substituted phenyl group is methoxybenzene.

49, The use of claim 42, wherein n is equal to zero or one.
50. The use of claim 42, wherein n is equal to one.
51, The use of claim 42, wherem n is equal to one and Z, Z,, Z, .75 and Z4 are each a carbon

52. The use of claiim 42, wherein the compp}_md is KPU-02.
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