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THEREOF Rel at ed Applications [0001] This application

Is a continuation-in-part of U S. Patent Application

No. 10/632,531 filed on August 1, 2003, and clains

priority to U S. Provisional Application No.

60/ 542,073 filed February 4, 2004 and to U S.

Provi sional Application No. 60/624,262 filed Novenber
DEHVDROPHENVLABMISTING AND A Nt OGSETHEREOF AND THE SYNTHESIS

DEHYDROPHENYLAHI STI NS AND  ANAL OGS THERE%%AI%%%

SYNTIGHSPEHD REBAEROAARHE EINSANESA D

THEREOF; and each of which is incorporated herein by
reference in its entig&ivg ApBaskessound of the

Invention Field of the I'nvention [0002] The present

i njee01]i on Thisl appleativn it e repolimationdniparephbds Bgtent Application No.

heti.c r epar.at. in the fiel of .. ghgm. st .
1o BH o RFERETSTBE At e b8 T S BB, At
No. 6@5@t @R filed Febmay 200 dnd U] Prexdsibmil Appkicaiipn No. 60/624,262
npounds useful in the treatnent of cancer
@

- €O f and._t he
filedt Nexenthsnt!, 8004, el whichewre icghded BEHMDIABEENILAGHSSINS AND
ANATSGEAatirANT PASH tESId O HHHY DREPEENYIIOIRTING AND
uni versal cellular nechanismcontrols the regulation
ANAFOGH EHHREOTE; ahd each off whaohds mcprporgsishereBe by refergnce in its entirety.
Hartwel |, L.H et al., Science (1989), 246: 629-34.
It is also known that when an abnormality arises in
the control nmechap,sp-@ndtdtenaaldntioCl €, cancer or an
i mune di sorder may occur. Accordingly, as is also
Fieldofdhs Invastiant unor agents and i nmune suppressors may be
a he -subst ances t hat egul I e .
TR0, o e RRE F P PRl BbfnddiSy Rt RS er grmtheti
preparafidiDint e Sicks of cirgdsiedarismeditiné. UMbdte grdifically, the present invention
i mmune- enhanci ng conpounds,. and shoul d he useful in
relates{a compaurdsend PorcdwgsrdAT Pakiag FOHROUEHR & ﬁ*ﬁé{f?ﬁn&m of cancer

Jo : , €.9., Roberge, M et al.,
and @gﬁwﬂg%%%g‘gf.ﬁ‘%‘gg‘?ﬁcf%ﬁ, 6115-21. [0004] Fungi,
especi al ly pathogenic fungi and rel ated infections,

esent A [ nerea ing clinical challenge. Existing
= of linmted efficacy and

t Ojj0OBL Y, It isl tROBIA0Ma! Q7H840, ReTésEI280010036henis@NEbntrols the

the devel opnent and/or discovery of strains_ of )
regulsiionoeth? cukanic eallaeycly arocesi shagne-g PRl LH. ef al., Science
(1985{54%5“&25?3@’3 { ﬁb;h?o RhoWl 4{?% SEMeLO IR M ratiBY aMRY i{?ftge control

eXanpl e, "fuhgi that are pathogenic in humans 1 nclude
meckuaiiisng o6 tHearell dyaledtataersqan inmaineddistgd€e. ma dicsandgccdddingly, as is

tropicaljs, C kefyr, C
also knowF\J/n, ant{tumor agents a¥1d immune suppressors may be among the substances that

Brie

regulate the cell cycle. Thus, new methods for producing eukaryotic cell cycle inhibitors are
needed as antitumor and immune-enhancing compounds, and should be useful in the
treatment of human cancer as chemotherapeutic, anti-tumor agents. See, e.g., Roberge, M. et
al., Cancer Res. (1994), 54, 6115-21.

[0004] Fungi, especially pathogenic fungi and related infections, represent an

increasing clinical challenge. Existing antifungal agents are of limited efficacy and toxicity,

-1-



krusei and C. gal brata; Aspergillus spp. including A

fum gatus and A flavus; G yptococcus neoformns;
w@k@soomyeces spp. i ncludi ng Bl ast omyces der mat PET/UBRN5/003636

Pneunocystis carinii; Coccidioides iinmtis;

Basi di obol us ranarum Coni di obol us spp.; Hi stoplasma

capsul atum  Rhi zopus spp. incl udi ng R oryzae and R.

m crosporus; Cunninghanel | a spp.; Rhizomucor spp.
and %ﬁﬂ?ﬁ%ﬁ?’tﬁigﬁ Fif%g@v%ﬂl ey %fgg%fé@ Io’f Eﬁ%@fﬁg s o:ﬁﬁ* LA resistant to drugs
currgtheraidpble (OkwoderGleyplgpment) By &v@eofmemmple,] fumgi ﬂh&g 2re pathogenic in

nd Fe

nun 5 e ae G RTers CERE e ORI i & ropibans, ¢ kepr,

krudel il OSE@bidng Apa@mﬁ sptih@ibidiag &. filikaLOMPR! AdBESHptococcus
consi sting of proline and isoprenylated trypt ophan

neofoErsqidy d¥ysionygs fspeinstiding Blastompedsr ddringlitidls:abeeimocystis carinii;
z |
Cocg)ﬁikﬁ%ﬁgpzh@gféﬁ %@gﬁab&ﬂm}%&ﬁ? écf; z&zoé::l%%%?pyg\nl?g{)%%ds " capsularum,
haz@?uﬁ% 3ﬁclu(ﬁhg R. Cryzat a8d R. ¥BE0spbi; iQunairghem Aty Ep’M RVonmucor
a that ese C rrpounds al so affect _the m crotubul e
spp- égjgé‘fﬂ?f"ﬁl 10k nsz-p, Psqudallescheyggbaydijc Bawosppridium seeberi; and

Spo%ﬁlﬁ zﬁﬁ%eﬁ@m quﬂ%ﬂfﬁoﬁhuﬂgl K&l &2BenntBIPE 1992 MRhRA WiScology, Lea and

1-04. rthernore, natural and “synthetic
FebtggmMﬁ]lYm‘s IHave been reported to inhi b|t mtosis, thus

contlsl neRasEihal b rosbf crmor it ot Aot Riicn ae

dlkdtcﬁal]frbrazlm rc@ﬂmtﬁ"%tdf@vrdlﬁﬁtan@ @0Pich}15te® a'ilqe&@@es) and five other
subuni ts 3-tubul i nz and is t

strugtprallyrelate tdﬂsq’wmwa@wb {héhited gell cygle gvrogrpmlanm the 1 phase, see

Cui 1@9(5% f%/eg%d_?e 4‘3%%%6%%2713%8 ig@*@ al, 5996 .}18%@&%6% 49534-40, and

that Bnasc: benmpatudy alko 4466 tHé)mlcr(M,lerle) hssbmbbssa Mésut, MO wot 1998 Biochem

ny.ol eve I ntlal ncti ons, such
7 3 ah Rotdon.aE b ot 19987t her S Qi adtuabeiE Bl and
syntRéti C&IrhpotRE P RS/ OSEN réihﬂ'e@ft@ Kfhibit Pidobik b fﬁﬁ§ nﬁlflblt the eukaryotic cell
m crot ubul e function may have broad biol ogi cal

cyclgc biyvbinginga il tb@ @%@mmﬂdl@lm&ﬂm&@bﬁm@ amd tubulin, which is a

SRR bR PEPRE 1 hohSeBR PSR TbIE) nd is emor

conﬁﬂh%ﬂ@ﬂﬁidﬂotu&ﬁ@s @é@c@%nlwa@wl S.e1998|Med A&@V%WSQIW Hamel, E.
Soc 95:1335-36, podo Il otoxin, see Sackett, D.

1996 ddas! Bs RescHy-20fhak; iS@@B?IQZB C. sl oWéPeBlash@mwme 7:4466-79.

Mlcﬁ)%ﬁ)u?%ge{/rée tt ou@éﬁo @ﬁt 1n@é]lved éni‘?egfﬁ ar yo Ia??:g@}i‘? %&1%1%6 _guch as axonal

transpol‘t; kzelﬂ anetilitgnehd Gdternindtidy dfecells @fodphodszy. Therefore, inhibitors of
-2 VWD 2005/ 077940

micég%%ég%%&g@%ﬁ%q Oﬁlcﬁlfﬂﬁﬁﬁiﬁy and be applicable to medicinal and
agro%éfﬁ%ﬁ%u?ﬁd’s@@' i85 L¥BHobRi1a Rl 'c&l@ﬁlcﬁ@\(@L@?gﬁe E@éﬁd@gﬁ& as CLC,

from various fungl as nycot OoXIl Nns see
stegarlacin, m&upﬂ;@@ S ner@dmt® 78265 & Fiem Mo 9M133$B6,qiodop}ﬂyﬂ19&>xm see

S O LB e g o iy e
1993V Q\V&bCﬁém M8t 156 %7, Bra %3)1‘0\}6' fotHeByal@blenAVENKAROHE c&ilEycle inhibitors

specific structure of 'the di ket opi perazi ne-type
and, flisamay pe veefdras chemothetepsutinagentss and their antitunor

activity,




particularly in vivo. Not only have these conpounds
been i solated as nycotoxins, the chem cal synthesis
w@boosnzoty pe of di ket opi perazi ne-type net abol i PET/US2005/003636
phenyl ahi stin, has been described by Hayashi et al.
inJ. Og. Chem (2000) 65, page 8402. In the art, one
such di ket opi perazi ne-type netabolite derivative,
dehydrophenylahistin, has been prepared by enzynatic
Emgf(?ggen@ltt ot ho&ikétggiﬁ%%iﬁp-gylpg hﬁl@ k) htjes? tﬂa@e l%/ge%hisgﬂ?ed from
ces o ancer the I'sé ere exrs a
vanpm;rﬁmgluds anycnmmsj e HohanR M dt yil. pI9:8d WIS emn Cb;aﬁzSI 206-67; Ali M.

et af b Ykctoplogh B b3S v ‘éé’d@?l&%?%%oh ¢ Smedsgasrd J.
al., R998 1f gr.abbon Métmksty i nlﬂt1$% by a% gx'feg%}e@i@ﬁ:' dtiBRke of the

activity and selectivity. There Is t er
dikeprpiperazineatype nmedbdloes aor ehdir cdegivitivest hodl tkeir antitumor activity,

S the.tic.all ro u i ng ..subst anti urifi and
e BRI T N BB RS o P deebofalishd B RfEotoxins, the
herflickiedyaRieHis o shd E)b@@llféﬁi ZideQystemktsBblity e 1R h
) eAlcso y@P&_ Subl [ g’gtl onlvag%%lswo ((7Ju| y 26t l%en{/gﬁ s been

descgibed by Btaashi st e JemmE0ROLS Sipagy 0% g the ar, one such
dlkego?r;%/ﬁg{zgr%gﬁﬂy fﬁ%ﬁ% e d N4 va%écp oﬁéhg&ogﬁe%%hﬁﬁgshés” bgen %repared by

r ogenase
enz)oittiai delygtirdgenntici difﬁtstml’qm QBengzlahuhhl S WiSuiieadicydemtest dfeancer on the

. lpvention O ds nd net hods for the
rise &5?&3 R8s %%PH %Fclm dorgheg P RFRIvcng g clasyjof spipiandaly purified
dlkeﬁ)lp%e%%%eo%l Oﬁgﬁy&ﬁ@d@ﬁ\\’d‘cﬂgs t}nﬁm%t raHﬁﬁeHr %el@-gpe': ﬁfcmﬂréhferatlon-
mhﬂztmg tiigood hlghlmlt@mfm a@gw quabmn‘dw Hlélwee lshherefore a particular

oL e GBAT A o GHRA 3

and Bioptidalle b&arﬁ@ér%ti edkdtssiperhiie-GpOHRtBOIMS idstilAB0f a
hydr ogen atom_a hal ogen at oné and saturated Cl-C24

T undsieur e Prelioemn Bl Hypp90 (El})c 126a2RY1), describes a non-

I n St .
o SR b AR, Ly A
partisulas phenylabigtia anahag torai dehydrogma@mbtamwsftdm Siredomydes albulus.

phenyl, and substityted h roups, hydroxy,
car boxy, -CO O R7, a 100h 3| ogenat ed al | cyl
i Nngdoed] N cRYPmba, age riﬁ'étﬁ&isaﬂokl(ﬂe, S}Jﬂf»ﬂeﬁg engbfLture of comgounds

carbonyl, and carbonyl -CCO R7, wherein R/ is select
are disclosed Tor a class of compounds having the structure of Formula (I):

R1' R‘l
z/\/’Z1 sz i 4
- \
peeg=n
Z3 /. N2 N N=
R1 \24 \R3
Xy 6
@

[0009] The disclosed compounds have the structure of Formula (I) wherein:



froma hydrogen atom a hal ogen atom and saturated
Cl-C24 allcyl, unsaturated Cl-C24 al kenyl,

weywbozikyl , cycl oal kenyl, al koxy, cycl oal koxyPCHI$1005/003636
substituted aryl, heteroaryl, substituted heteroaryl,
am no, substituted am no, nitro, azido, substituted
nitro, phenyl, and substituted phenyl groups; [00111
RI' -and R1" are independently selected fromthe group

co in hyd 0 g
oI} Rl Sy 00 80 R O i o
hydwged atuinkyd hah)gcn etk eamy| satlmdltkd)iy Czﬁ: )aﬂ{)madlﬂsamyate(h(,wcm alkenyl,

het etero
Se e R R T ot tiay Subsituted
heteEBa OamBfe Bwsutu@éaldarﬁlﬂbsﬁltrb U4-84b, s@lgk%mféd ﬁlﬁ‘auﬁﬁenyl and substituted

r oxy, carboxy -CO- O R7, cyan, alkylth

phernéug@@mahﬁhow, I@yﬂboﬁhcp@dﬁr@ cpasioy h&b’b@enh'cﬂwnaﬂeﬂwﬂkyl including
|
pols o ESRA 51" BI SRl Bl e bon Sl BB R Grtoctea

frons at hydzb gt SdmC24halbdex! atomns.ﬁdi uh@tatell Cl-Ca24lkyal th%ﬁtyﬁ‘a,ted C1-Co4

cycl oal kyl cycloalken al kox cycloalkoxy,
alkegp Sy ioahcal cFiprikend; alkesy yyeloakgmyt arhit whstiaied raézalr yeteroaryl,

subs%ﬂlt&?het%ﬁﬁ%ﬁ | dihé, dsu@m d aidd, gntrcﬁzakﬁg s&k‘t@lﬁ{e'dtrtifdg%%mfnyl, and

nitro and s i tutéd phenyl” groups;
mmﬂﬂyw¢§hmmm@nﬂ5,are each separately selected fromthe

andlBaf or Sk Sk o ndRbaatiio st Gamcde Gonb Comiting of &
hydﬁlg&ﬁ B0m, AGMlogen Gh6d, Qalkitturatad k9%, 208! aakkaRs crcy) alkenyl,

substi tut ed aryl , heteroaryl substituted heteroar

cyclagtkvlo cydertkenyl, \allewry agnictralkopyt arl, Sabﬁﬂu&%@r}’i ,thetesepryli, swlestituted
iR Yoo BB0! A SR OO, B30 st

phemyil @ugups Ohgirsty, varboky, a@O@@}&Q;e oyana} alivylttdo,Nhdlsgegend atk§Mincluding
ei t her unsubstituted or

| f
polyBlBe i iy ek o Carb?%ﬁndgérbaaﬁ. FEQ-Bpovherein Rojpselected
ﬁon?go@cﬁ)gge%‘lﬁoﬁcy Mg%t&g3§§@ sat[lg%"’b; &ZJ §1k§19|1§1§5t§1%ed Ci-Cos

fromth group consli St ng a ni trogen at
alkesﬂbwvlp@ikﬂd qyplpalbgwh alkory, wyphalésoas agylo Lspbsftrtumql alody deteroaryl,
atom

sob SR HEERaB ing Fhuli ot ot fthe Sfbic e ahent, and

mﬂm@ﬁﬂﬂ&pbdﬁ%&ﬂiﬁmn is an integer equal to zero, one or
0016] Z, for_each separate n, if non-zero, and

21 W‘E%l Z3FoaRe and Ryrage é@éwepag@telarsak@w figw (e Eaipfoopststing of a

hydﬁ%rg:gﬁmg% g%\) 31 actglﬁ’x %gll.%fugﬂhd e §5&: bon%tfupa%doé]bé;z alkenyl, acyl,

cyclmlkﬁe rlkoikpg byszlcmﬂkoctyu bn‘yh sbx]minhated[ zﬁ@ll Sietemdi'ﬁ fsiﬂlﬁstlm’t@i/ th’@ro aryl,

aml% Osubstltﬂteg grﬁllrngl %1 0, an r'{Roun o R R,

stituted nitro groups, sulfonyl aélec,l substltuted
sulfonyl groups;

[0013] X and X, are separately selected from the group consisﬁng of an oxygen
atom, a nitrogen atom, and a sulfur atom, each eiﬂ’wr unsubstituted or substituted with a Rs

group, as defined above; (



R5 are each a hydrogen atom then it is not true that

X1 and X2 are each an oxygen atomand R6 is either
w@2®s5/0dimet hyl butyl - 1 -ene or a hydrogen at onPCT/082083/003636

The net hods conprise the steps of. [0020] reacting a

di acyl di ket opi perazine with a first al dehyde to

produce an internedi ate conpound; and [0021] reacting

said i nternmedi ate conpound with a second aldehyde to

I ounds th sai ener i
D B0, % if PR 181, 5 TR ope e o BT St @ aptiuted
mtm@ﬁ(amin wlm@hﬂﬁg@uﬁlﬁﬁnsﬁioeetaﬁ%x&FMt&hea GlQiRtom, a oxidized sulfur
consi sting of an_oxazql ecarboxal de hyde

atorp 4 ethylencsiond e & ebytatedanataiens) %@Wy de,
LoBeE: o CRIAMALAR R IRkl (BhliBRy anq bEnzal cehyde

ives, ther rmng a conpound wherein
[ 0Q@®16] TheZ dfwcéash edtparaepuifdsonave dndeZst Fycruasd @f, are each
Forgyl % mhereln 0024%1Jé R4, and R6, are each
separgigly sqieateq) Thosh & cpEgn %@@Hb AH e fiprg Brenzpxyeen atom;
andhydrogen atom a hal ogen atom and saturated Cl-C24
alkgl, unsat urated Cl-C24 al kenyl, cycl oal kyl,
cyd WAl kenthe dashied bsayds n@qydlleaathw@ngg;le (apoIubleé)ub@; i tuted

eter substi t.ut ed teroar
oot HRETR o P Beb ' S B ESRT g 30 R Be Re, R ana
Rs 2@«‘51 ea[bl/ﬂ a h}@l’dkeﬁ lziflﬁrxﬁ ItheH @6k nd@ @B Yat X @HP X, alyECR%N oxygen atom and
r boxy, cyano, al kylthio, hal ogenated al kyl

Rg ip ﬁl@}%éﬁr@meﬁdﬂyﬁéﬂo@éw&ﬁ bydragspAtomhal ogenat ed
g&ﬁ@)/l ’ﬂ%dm&% M nse%?@é erel n R7 is sel ected

m a” hydrogen at om 2 h° atom and saturated
Cl-[WA)] al kghctingns ahatyhﬁl&tbpiﬁerﬁﬂ& with ke iedt, alagtoldeab kytoduce an
cl. oal kenyl alkoxy, cycl oal koxy, aryl, substituted
mte‘é@{ ate f; %QXJSQT -5 WD 2005/ 077940 PCT/ US2005/ 003636
subggaiiy ut t
ulgts ‘ az?‘ﬁ%ﬁﬁéﬁéﬁ‘?ﬁﬁ?z‘% pmpatistith o REohByde to produce
saidsidss of qum@nq!m‘eﬁly baigy gwps stric@@@5yhaRiih and RI" are

in dently.s on1the onS|s

nyatabn: e fREeRghEs and B hront aReheRy Avuirieehd & e gow
consﬁétkw of URiS abkizaleCatbéxkidestlyda) kiﬁﬁ&’dzolecﬁlé@iaﬁ%h d,, a benzaldehyde,
| oal kenyl, al koxy, cycl oal koxy, ubsti t ut ed
lmldé‘F?)FcaT @)‘; derigies, j andt b%iizaﬁélmdﬁo T}Ma’ﬂV%m thgreby forming a

d amino, nitro, azido, substituted nitro,

com ﬁ@ﬁfWﬁ aﬁd substituted phenyl groups, hydroxy,

c ar[mﬁ}/ mcﬁ}cﬂ'ﬁépd cgmpnmndahdw lihehstactuked fdgemalagD) vetekaih:

ottt} b BTG e doisrreen st oy e eueiing of o

hydd
y o%éi{naﬁ)nhyaﬁg}lﬁl’ggihn gf;?{nwagtﬁe%ﬁfééigﬁcgl -@zg mkgﬁ;lﬂ]’s%faﬁ! F@zl alkenyl,

cyclealksylp aydtentkenyl, atlllwe;xycywlﬂowl mbwasanwd als'wmteroaryledubsntuted
a subst tute
hetftabit; aibf Bty anfitp Rt 7R, SRR bR ppd substtuted

pherpi @fytps, Bfioxy, carboxy, -CO-O-Rs, 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 saturated C;-Cy4 alkyl, unsaturated C;-Cas
alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl,



substituted phenyl groups; [0026] R2, R3, and R5 are

each separately selected fromthe group consisting of
wa@200s9pamegen atom a hal ogen atom and sat ur at BAT/C32003/@3636

al kyl, unsaturated Cl1-Cl2 al kenyl, acyl, cycloal kyl,

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

heteroaryl, substituted heteroaryl, am no

substituted am no, nitro, and substituted nitro
sub 0 a t it S 0 - S

et o R bl S PR LR, phony, and
subgfiteigd pbanybgouptig of an oxygen atom a nitrogen atom

an ul fyr, at.am, each, either unsubstituted or ..
sug@ﬁ? ut e ‘vﬁnfiﬁﬁ]‘a B lncbepmfGPﬁ%§a8‘§?cf%‘881 Hsograur (copsiing of a
hyd¥ogefi a36th 8 tRthghs Ak, hehdoERubte Qﬂs@ﬁtaﬂ%, gﬁslsglrzﬁ%& [CQQE] alkenyl,

ato a substituted nitrogen atom w gr oup
cycloplkpd, speloelkenyh dkeiye sydeadkaxya 2wyl substiteted arylahdsioetyk etbstituted
ro:af : | e g . ti d .

hetcryl i) Qs PG RoIRALE HfheBe MR, BhtDE g ostittes
pheoylegroupst WpdrokQQ3fHoxy, -J@O-RAWyarse pilyRhi®, Ralogdnated alkyl including

lﬂgp- zero ?{l}d él, Z2, Z%Pand Z4 are each _separately.
polyafogenated 3lkynhalogenatsd rarbppyh and carhonyh -CHQRy. WherrinRsgis selected
frorAt:0 [ L d -

oAl PRy Rb g at%ﬁb,’_gieﬁal%é?ﬂhtonﬁrh?d s%ﬁaéésq t{;g:dgzafﬂaf,numma%ed C1-Cas

naébe el ther single or double bo
alkeyylef @rcloatkyk ndyolpaikenils atkbxy,heycloatosynaryh raibetitited daryt, Hesteroaryl,

L boxal dehyde is . . o
sub B LRl B SO Rt iming e g, BRIy Ryl and
subdtiteted pReniprd@fp/ 077940 PCT/ US2005/ 003636 benzal dehyde

congrl ses a single methoxy group. Additional preferred
entdB%ent B2, &b, #6eRs w6 ppdusragraigbisetectsd drome thei gioymedngigting of a

' - dj u
SRS BN, [ EOUR, BB LD Mk, e,
cycluelichip ddkoady, rpitoaikpxyyiahylCc sulptirds aryh shetosedryl, agbdtitgted heteroaryl,
L LR N —
sulfeiiy3 gtaped are methods and materials for treating

neopl astic tissue or preventing cancers or infection
by (80294t ho¥emidXi aigeparaiflyssiscied filoodke gnuipraensisiing of an oxygen
re. . fi.cul [l .suit for treat t _of, .. .
ator?faﬁrlan??%lnhgﬁb%dc%{ge,(ﬁuﬁoagoerg’p%f’ either ppubsiituied o substifuted with a Rs
groupneodefmedaiavej stering to the subject a
dehydr ophenyl ahi stin or _its anal og. The net hod
coﬁ%%sges Rdhrdecdsdeirpmghe group @0@%&%}1@@ aNIERERICAIPM; ®Rubstituted

SRR 5, 854 TR iy, AL HIGP g i
afonll;ljlrmﬁbylemowmeiﬁwbstﬁhaﬂmeﬂrylametghmﬂs for treating a
C°'i6’dz§j on 4 12 arax1 ri]ntege:r equal to zero, one or two;

[0030] Z, for each separate n, if non-zero, and Z;, Z,, Zs and Z4 are each
separately selected from a carbon atom, a sulfur atom, a nitrogen atom or an oxygen atom;
and

[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



ani mal, which nethods can include adm nistering to the
ani mal a conpound as described herein in an anount

wo bas/o7®4@ef f ecti ve to reduce vascul ar prolifer BCT/082005/003636
in an anount that is effective to reduce vascul ar
density. Exenplary conditions include neoplasns, such
as .cancers, as well as other conditions associ ated
with or which rely upon vascul ari-zation, including

, fI n .
ol PR TR B Bl UL B or

conqpemrdsakscmbed hateﬂt mcludebmnmaﬂshyavm@@v-aﬁﬁugﬁﬁp,gd SideeitRy group,
eti no ath @ﬁ %urlty, cul ar fgeneratlon

a ChQiPT P ol e&fy 1oPRF ZTPRR-r 29 dRethrdstalispgipngmsych, compounds, as

welll 24080 Top ourﬁﬁRieEér%EcY IIPT%IEJ Erﬁ'éu'lcpﬁ] ésnwéﬂ Qse{ngﬁl%l‘lg {)Phl'aﬁmg such

pl aques, osteopor03|s
COH@ﬂ%ﬁHinents the dlsease |s not cancer [0035] O her

ST 5 Sl T S Pt e s e o

prevfeﬁ'@@g baﬂ@eﬁ ar Cinﬁﬁthdﬂiby Wptafho%erﬁ@ Qir@Pe Utrhewl hyihedd st ﬂn&t%mals are
npound of t Forrmul a (1) as descri bed

Partwfaély fweﬂf %lﬂte@@rﬁﬂasnmmémwap@ sl ecds, mpre partigeily bumans, and

o [T e P —
comph@s aidnn‘mlbtenngl tdo éheasubjenmn corRp@itemadaimpristg i Srtiee S@tftumor or

t unor etic retinopathy, an age-rel ated
an“ﬁﬁ@ﬂﬁ “'%&@ﬁgPﬁﬁPgﬁmﬂaWa“%Wémwmw@g In sone aspects
t heoo3lyf eas@iringr RRboGIRRER  ree TRMERI0dE A0r kﬁ%atm a condition in an
specifically excluded fromthe nmethods and &%

aningl.eWhich bt@thOdSh@ndcﬂpdm mﬁnmsstemuto Zhe amimaDa Zmﬁ@b@xw 984 Gescribed

heref R P o Rt T e spsas g oy PEis Tyt tht i

effe@fvevmnteldﬁ@a vaseut alléndiliy0| Ek@fislhdyOsonaRIdRE iifdli@® Aeoplasms, such as
pharmaceutically effective ampunt of a conpoun

cancge &f st ah efter ﬁoil‘Btj‘@%Sh@ﬁOWt% vethporavhisB eighi wgn yascularization,

1ncltﬂﬁ1‘fgefbtr RhBpIe Anirnfie a'ilﬁ Gbf glﬂfnune %nﬁl)ﬁggﬂ ! rﬁéumat?ld arthritis, chronic

roliferation can be a sy | Sease, for

articglea rtmxmatl@mn pmasmgélabf&icaleembpaﬁup ubamrsaitag esarcaini, oneuaas;dithy of

N T B AT TN O

caplumcpﬂonfwmnouﬁ &tlﬁﬂfdcl%ﬂéﬁ@ rplhduss UBst¥pofddlsatadl ethe T®. I some
met hods can include the step of admnistering to an

embedimeats, the diseasedbhaf cadiiman, a conpound having t he
f] E) qb%grme (?tiugljs: é&%ﬁgglalﬁergé J'e)lﬁ;@?o gx%ﬁlgd g’fe %dg euI;]ge Ve?sculaT %ollapse in an
anintal.aTig meihlods:‘lmn ,indledy ttea‘gﬁ@ke@@?hm@%ﬁh la:tlférdpbﬁ‘tldallbi gffec-fﬁ@ amount
tunmor vas ure can be preferentially targeted ov
of aFGHROHH P%f#lesga@l% 36 deeried digreine iahpraspley Ths dhgrapeutically
£f cl@e’oam%gr{@ Q%o MR
el L0 A SOl G
pr Eméﬁb nt iPa¢fexablyathg eninmg ceuiera hwemc uPafaratdy olwedisease can be a

tumor a|‘{ﬂ%’ngé &%ﬁnf?f)g %,\r/efanﬁzgg%t—rglta ed rhac\/\'ii]arcégg%trart]lgn emda the like. In some

D=

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

uses. Preferably, the compound is KPU-02.



an animal an agent that preferentially targets tunor
vascul ature over non-tunor tissue vasculature. [0040]
wao-anosigr4enbodi ments relate to uses of a conpoREMUS2005/003636
having the structure of Formula (1) in the
preparation of a nmedicanent for the treatnent of a
condition associated wth increased vascul ature or
whi ch relies upon vascul ature. In some aspects the
CONga37 on s&RNERAReC @Hl%s&me}i\ﬁ' lefatd Mo O ﬂﬁ?ﬁﬁceuﬁ@a}jc%ﬂposmons for
partlcul ar types or all cancers are specifica
treabing pupleventifp evasauind |pmlﬁ¢rat1tan0d,n®mngg m}taanadehmal]yseffectwe amount

associ a Wi t ul ation, ssoc:|
of 4 33B 5 irelise hefRrE Foep ey Wil b BRpaeiionty fRerabl Safiet herotor
Thel VS¢S Sorb RIRHNON BAA be rhoﬂfiﬂp@ﬂﬁ' RE al dfchRMGH dx@hiple, cancer, age-related
rheunatoid arthritis, chronic articular rheumati sm
maog]% degespration anddjahdtic Tetnopatbpat hy, neovascul ar
3ene at | %oﬁﬁé %g{%ﬁéllﬁ%/en% et ?(?Tm odX of ftéle%ﬁal IV taﬁrgetmg tumor
Vascfulldtnm@prI won-tutioe Oissse vas&matdrar yr]mer (ﬂ’le‘tlf(ﬁlfs actamoﬁlclwde the step of

ad n%l?tglgu?gsﬁ)gagq%%glogrlegq% e}sﬁé %?l‘égm%ﬁ:gé’l%?)m a]V1 2 (setrlllcltlifre of Formula

@ @sc&&ep@eayh&smdr W AEF-eufdH GRud s 'bQCf?)F RRA hRd skifl, Aicle, brain,
formpart of the specification, nerely ilTustrate

kidnegy h@ﬂnSHh@f g!ltl: eatl thelitkdi i’fhm ttBnQvaanm@tlpm eseh¢ preferentially targeted

I nv e re f, the
ovel BER o Bovosraslrealts oty DGReLL (1B 0 s, s0% 60%
709 ROV EMEOB %%, - 8 WD 2005/ 077940 PCT/ USZOOS/ 003636 nodes

of maki ng certain conpounds of the invention to those

of (803911 edOther embodiments| f¢laihto methods g Preforsotigl]y frgpting tumor
vas%lzta!u]g Lb%te{]l%neﬁl nfbr RRG! Qlagﬂﬂaﬁﬁllé,e%wfl %etﬁg&adcldﬁ iftfude administering to
e rophenyl ahi stins y reacting a
an aiiimay lagli dgentomapq:refmien'&ally wirdels amor vasculature over non-tumor tissue
vas %‘HSZOI ecar boxal deheyde 2 to yield an internediate

und 3 which is reacted with a benzal dehyde 4 to
rqebupe 2 FFRY SneRhRRY "i’élététtd fkes b8946h J):Lhﬂl'l{a%m% the structure of

depl cts the HPLC profile of the synthetl c crude
Forgjelay(@riophe mydpamtlgn iofi 2 r{l@iimn}eanog dhetrgatinehiueft & eeralétican associated

Wltl‘{)%a&ase(a a§&11§'urrr§>| c]:r% f(eglf’ (81e¥ag% %{ %p ns%é#l%gasggcts t%xe condition

t1ng
can hﬁnzaicehe hykies 4n to‘theys &iadceasn phﬂﬂl’b@lﬁﬂ&ﬁjeﬁtcﬁ alt @aEmRt drel dpecifically
excl\ﬁgl ch is reacted with an i m dazaql ecar boxal deheyde 15

dor GUE somtioR oFficoeo e e ik i assop gAYtk hyferasgularization,
assoaBRIdGHSh {-Ne ullEFk'cQ)lpx{'ﬂEh i) ‘gc? nvaScufdide E§%\ﬁgﬁ§ ﬁr#oﬁld(e Bimune and
d uc from Rout e rom

ehyrophenyl ahi stin pro
nonfamurtvae Bnfljood8in, Frhgumetoﬁl pithritiss chtoas anoulan dhdunedismo psoriasis,
dlabe{lg at %glosgth{r,orne%%lg cu ao P'g augo%a porgt%{]otpathy of prematurity, macular
degeneration, corneal graft rejection, retrolental fibroplasia, rubeosis, capillary proliferation
in atherosclerotic plaques, osteoporosis, and the like.
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



cytotoxic activity. [00471 Figure 6 depicts the
putative active conformation of dehydroPLH at the
w@b@sph7omoi ety. [ 0048] Figure 7 depicts CytochrPCrESIMISW3636
nmet abol i sm of phenyl ahistin. [0049] Figure 8
illustrates the Z-E m gration of tBu-dehydroPLH
[ 0050] Figure 9 depicts the synthesis and prodrug
i mge of acyl-E-tBu- dehydroPL,H [0051] Figure 10
mode€ B flafinkerthid RSpetttsLrah@diveRiorCfo those of skilled in the art. In the
3-Z-Benzylidene-6-[5"-(I,I- dinethylallyl)-1
drawipgsii dazol - 4" - Z- yl net hyl ene] - pi per azi ne-2, 5-di one.

% O%ﬁ%‘é}] E Iy ﬁ‘lli%lgr% é 1 uijsftg{eg %z?a:cggn gc the rfc?rtplfgc?uc%rga&jeh%}gpl%fnylahistins

by dattink- d idchidieepipetiziné- ¥ Ivied By iﬁﬁ@znﬁb@%ﬁ?&eﬁgyd%, D-t6ifeld an
. ne._ [0053] Figure 12 depicts the effect of KPU 2,
intergpediats prwponnd Lt yWhisheisy reasiedt wathi @ bewrrakiehydsn 4 go produce a

Rl GiR&iand taxol on HUVEC nonol ayer perneability
de 3{518 p(é?q}g%}ﬁ)gﬁltran. [0054] Figure 13 depicts the effect
of [0RB} 2 digme anddepgictconks NAPLAN pdofile CB- thkl Smthetic crude

estimated tunor growh in the HT-29 Human Col on Tunor
dehydrophersdshistitndel . -9 WO 2005/ 077940 PCT/ US2005/ 003636

[ Ogﬁﬁ]rlr]o Fi gibRe 3411&%&!8%%&?%{?&1 &htRe tfor%odﬁ%h{'g%tegifncg?@”leﬂﬂqmsﬁns

i n conbi nation wt on the weight o
by 1eaatingeal digcyldiketnpiperazine hdivish dubdnzaidelyde mt tidn eyidlif -f@9intermediate

H | T ft. nodel . 100 Fi 15
com PR 5% . . TR R B B s AR 1 p Loduce o
dehydrdphefsidstth]l on estimated tunor growth in the HT-29

Hurman Col on Tunor Xenograft nodel . [00571 Figure 16
del046k t Rdeuae f & cdenidts Kiber PPEComeotdefd dfntheosBidgasymketic tBu-

i o i ci sed at
deh%&ﬁﬂgrﬁ(sﬁ%qﬁéﬁrﬁg\%\? P EIS) gjivﬁr)ﬁg%é a?ltr% f{oﬁgﬁéﬁt‘? % Human Col on
Tuf9d6Xendiguaé 6 ilimstiates ty O @difickiigustentebies depdebiy§roPhH for potent

effeciis. of. A KPU-2, B. KPU-35 and C. t-butyl-
CYOKIATFEN st i n al one and in combination with CPT-11 on

- esfgoani ed % W Ml 3 AgTETpe ) I APTOE
xe%ogrraft rr%{ggl . i02"05{531]e %t%tﬁrggkq\ée %%pf)i ct s&% %g dgrfi]}%dt(rect S at the

phery} magetiKPU- 2, B. KPU-35 and C. t-butyl- phenyl ahistin

I dd. i ' it T- t i ght. of
CuRREeRCs il ? AR OR Ot b4k dichba e ohsieSlefiRting
HT {0099 HU Mg e B AMusttbte®ihe XeP aigafidn daBeldenidOaH. Fi gure
19 deﬁl cts the effects of KPU-2 alone and in

co95Bht i digwi th depists |the ovynihgsipr angr prdivg rimege ¢fT-apg-E-tBu-

deh}Jai*Hﬁ@{.C"' on tunor xenograft nodel: conparison of

[0051] Figure 10 depicts the temperature gradient of 3-Z-Benzylidene-6-[5"-(1,1-
dimethylallyl)- 1H-imidazol-4"-Z-ylmethylene]-piperazine-2,5-dione.

[0052] Figure 11 depicts the temperature gradient of 3-Z-benzylidene-6-(5"-tert-
butyl-1H-imidazol-4”-Z-ylmethylene)-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.



three studies. [0061]. Figure 20 depicts the effects
of KPU-2 alone and in conbination with CPT-11 on

wo povalo7ownor wei ghts in the HT-29 human col on POIDR2005/003636
xenograft nodel: conparison of three studies. [0062]
Figure 21 depicts the effects of KPU-2 alone or in
conbination with Taxotere on estinmated tunor growth
in the DU-145 Human Prostate Tunor Xenograft Model.

E(gg_ﬁ%k] Fi %fr‘e 74 dﬂﬁ@c %eseﬁfg% I[?Qtaﬁmgfan&n %'ﬁjghganoi%wnh CPT-

stin alone an
11 om cﬂmbwelghh driumpts rcxaiaedﬁt eaubpmntﬂnnhvﬂsalmme gdthe §T29 Human Colon

%ﬁh btg g on observations nade during the in-life
T“’T‘gb POFRalbPo0ele DU- 145 Hurmn Prostate Tumor  Xenograft
Mogigise] [ 0Q8dre s dbitigts AR HRRY (ﬁ‘tK?PﬂT heikkhes irﬁco%{bn%%vlth CPT-

al one and in combination with Taxotere on the
11 op n@im@t@lclmlmoe gtqwéibm thg kb2 WHighn Eolon ﬁamqsﬁ@yogrﬁfttrmel

8@%3‘7 79 ég ?ﬁ%%}g gyed%%gtféﬁﬂg 8 élg]ne pnd - Cé)ngﬂna%on with CPT-

11 odemel wtight dTeumbisegtiSeddt atiddbkydia 1@d1<alﬂea1aﬂlde irnthe GIb2 N Hn@A Colon
with Taxotere on the individual excised tunor weights
Tumﬁfxém%ﬁ%iﬁoﬂ the DU-145 Hunan Prostate TunDr

of (B8R TR 17, ARiche ChO Gep, RERL5. B KBEIE BRFLS thuy
pherglahiséin abhwhei and do wbmbiattienwith CRTTHxat mt]maltﬂd tivMobr gromdlmanthe HT-

29hBr east1 Tunor Xenofgr af t1 nodel . [0067] Figure 26
HeEpr EYE™ T rT et M9delp 2 al one and in combi nation

W {d@ngaxqilgjr@ 18NdpRid MR &fbclsWIDA. RIPOY MBI RPUDSS ARPE:. t-butyl-
Human Lung Tunor Xenograft nodel . [0068] Figure 27

pherw@ybism@lm‘mea@ fne pansbingtionPuitly CRIToHe o e Wﬁlgbbnﬁhnmrs @rcised at

r n opsy
sutofly A B b B SR Ta b RoAl UG ECG)
Fi (noce] 28 gt qssddpktm e ek off KKBL2 gloat ané uamdmbmatmn with
conbi nation with Pacli taxel on estimated tunor weig
CPTrH ot mmpas 2 veth i ey -20 umss golomdpmat senogiafl. madel: qqm?aﬁson of
threig@sd Tunor nodel. [0070] Figure 29 depicts effects
of A KPU-2, B. KPU-35 and C. t-butyl- phenylahistin
al Wée1hnd Higure @0bdapats the wf@"ebts HaKPUtZaxlehe iand tilh @ofubmiatien with
CPTNIEII ano B ?nolilgveig st 1anS haet hcf-géj q}?lgnall\l/b go(?cl)ri tumor xenograft model:
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 autopsy in the DU-145 Human Prostate

Tumor Xenograft Model.
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[0071] Figure 30 depicts effects of KPU 35 and KPU- 02
on tunor vasculature in the dorsal skinfold chanber
wo@tookiogise 30. [0072] Figure 31 depicts effectPOf/US2005/003636
KPU-02 in conbination with CPT-1 1 on the estinmated
tunmor weight in the HT-29 human col on tunor xenograft
nodel . [0073] Figure 32 depicts effect of KPU-02 in
‘ conbination mﬁth CPT-11 on the excised tunDr meight

i 881 5 Taer EF Il R Y or KFABEF Plbe BT sambiten win

Taxd‘tlkaBQ theindsvidl egsiskd tBMOKW&gH@ aﬂfﬂlﬂoﬂ@hh e DUOBF uman Prostate
ure 34 depicts effect of KPU 02 on nonol ayer
T““Bégﬁ@%ﬁ@ Mogel n HUVEC cells. [0076] Figure 35 depicts

ral %EL‘EELFI o0l oiL) s Thel SR RRLEd ReLIS Beifg. Louyt

pherah260 5l 6ne7 9etD iP CImbIs2BGH MM 3BBBter¢ GO MEFHi Hlutmen Freast Tumor
depjcts the effect of KPU-02 15 ng/ kg I P (expressed as
Xenegref fiodFle control) on blood flow in different tissues

1 W B4 Wl@ 2@0&&)10%0% effBR 7§ Kﬁj@uﬁl%ng%n(@gﬁ”cﬁﬁlﬁmﬁﬁ@n with

tunor necrosis induced by KPU-02 7.5 and .
Taxdtereion ettirpatbd ﬁlm(utgr@ahcmﬂm AfgQdlunfapd 09E TRingy «Xen@aﬁt n@ﬂsl

iooBgt ¢ e g ol e IE i b SR bR wim

Tax&toR| 8 ithe Qﬁcﬁ@l 18Rty dephRLE aﬁi@;lﬁéyVﬁ\lt theed 549 @didn Lung Tumor
Figure 40 depicts X-ray crystall ographic anal ysis of

Xﬂ@%@ﬁﬁ@ﬁ@dro PLH derivatives. [00821 Figure 41 depicts

deﬁ Va fl Oqﬂléﬁé |2¥ @eg%flt%/ Meye Cﬁvﬁr KPUSZ[ @gg%%l“?:h‘l' %Bﬁlgﬁlﬁtlon with

i ves~ conpar i cine igure

Paclidei oh stithated hireat wmghtaalthe mydhemamoagie £ ipad inplahied ADA-231
cells by tBu- %ﬁhydro-PLH (KPU-2) and KPU- 35. [0084]

Humen Frpast RemepiBrdels ™ t he ef fect of dehydr o- PLH and

t Bryogtey dipgsurs Do EBbkts 2affee{g 8 Ug-BPOS tB Vimmls and C. t-butyl-
drug-resistant tunor cell |ines as conpared t

phenyleblstin skaie. andO0 8B mbifiation ev1ﬂa4hacti@pclcm§h@ Mugingi Mylanoma B16 F10

rotubul e protein polynerization in the
Metasa%c?rﬁ‘m"rﬁc}’frgﬁﬁxso drug vehicle (0), 1.25 M (0), 2.5 M

( Joo7and  Fidre B0 B 2 fectt OORBEU-F3 GUIEP Y4B ollapn6i Sasculature in
turbidity spectra of mcrotubule protein
the c}yg{a},ﬁ@p gi&th'a@ﬁer 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.

[0073] Figure 32 depicts effect of KPU-02 in combination with CPT-11 on the
excised tumor weight in the HT-29 human colon tumor xenograft model.

[0074] Figure 33 depicts rapid tubulin depolymerization in HuVEC cells induced
by KPU-02 and KPU-35.

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

[0076] Figure 35 depicts the effect of KPU-02 on tumor blood flow in the P22 rat

sarcoma model using the 125I-IAP technique.
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in the presence of DVSO drug vehicle (0), 1.25 M (0),

2.5 M(-), and 5 M (o) CA4. [0087] Figure 44C depicts
wWao eoobsiogiony spectra of microtubule protein PCT/US2005/003636

pol ynerization in the presence of DMSO drug vehicle

(0), 1.25 M(0), 2.5 M(-), and 5 M (o) CLC [0088]

Figure 45 depicts inhibition of MI in the absence or

presence of a range of KPU-02 (0),CA4 (0), and

coI in ncetratl el I gure 46A 0
obfRPE 7 Atk 5 SR 05 S o R s Genpressed as
vehlbl%rb@hﬁ@l) biblovll flo iAtiffr@Atysusd ahed 24hdhepddi-asance of
KPU- 02. [ 0090] qu(lqure 46B depi cts frequency histograns

of [0RF&h nilieweu lqtseﬂf@t w§1oir mecigpis eduged & dGR-081 af @nd 15.0
mg/ifé‘mtﬁﬂ‘?h@ﬁ% %;a‘?co?ﬁa [0091] _Figure 46C depicts

equency ogr ans o mean m crotubule lengths in

vi {007oht Stigadpsdisitiee ddtivithef pirime mMe deydfd-PLH-dédval®es at HT-
2005/ 077940 PCT/ US2005/ 003636 [0092] Figure 47A
Bléspi cts electron m crographs of MAP-rich m crotubul es

f on in e f .
U T RO RSN g Sy i

derivdtiviAP- ri ch m crotubules fornmed in vitro at steady

ce gL " o SR o ARRGFts Gi-aphcomptnmRRtg R o6 Bpiehadro-PLI

denf,;@fvgyd invitro at steady state in the presence of
Q:!;%0095]%1 Fi gure 48 depicts a graphical summary of
lvrr[@ bt h Idgee edb edeaictss thaadyjologieallye aptivityh ef prasisen adienylahistin
n I chicine. [0096] Figure 49A depicts
deﬂﬁu §Y CO cpeaﬁecdetoé;f)n%}snscl Sh spectra of tubulin in the

p r Q&H{ﬂ: e Ofigird a2 @asitts thedPidcdh cdIAYAE prdgr@sion of BBLa cells by tBu-
depicts a fit to fluorescence em ssion maxi ma at 487

dehqufi’gH @B’l‘h?‘)na“ldﬂg)lké of tubulin for KPU-02. The inset
(Fs‘:tf r %%*95 ak e &Q%Séffé: eﬁy@@&%ﬁma&éﬂyf}ég’&ﬁ (KPU-

pr ocal nsf or nat i on o ng dat
2) OF dgwwnﬁﬁvmlw dregresisanpimeahn pfdhllmels es cimysaraf togaclitaxel.

C O g AR iR SRR Btara g nhgto bR ere po pisization
in tHRARSERER o(f@MSQrdru'__gO\V &qm@ 1045 10 (@MV2IRvIq-Y QﬂdSJ ML) ¥pU-02.
4 (© ure 51

i [0100] depi cts | og [ conpound
r es!?ﬂiﬁ e dligwed4B dﬁplmstt'@bld@t}’;ﬁp‘t?@ﬁ@§ mlmmbulnmrcﬁpmm@lynwlzatmn

o e PN 5 ST e v

[ 01@087] Fi qrig@e EZC depic ttebiditspatida WO FEGORBGIR PRAtEIn DD MW ization
of NMCF7 cell's
in the o e DITEO doea vehicle (0), 1.25 uM (0), 2.5 M (=), and 5 uM (o) CLC.

[0088] Figure 45 depicts inhibition of MT in the absence or presence of a range of
KPU-02 (0),CA4 (o), and colchicine (¢) concentrations.

[0089] 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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a-d: Tubulin in control-(a) Tubulin in control, (b)
KPU- 02, (c) CA4, and (d) CLC treated cells; e-h: DNA

WO poosortos®l - (e) DNA in control, (f) KPU-02, (ghCIZB&2005/003636
and (h) CLC treated cells. [0102] Figure 53A depicts
i mmunof | uorescence m croscopy i nages of MCF7 cells
treated with KPU-02 [0103] Figure 53B depicts
i mmunof | uorescence m croscopy i nages of MCF7 cells

U R cek o TR -
forrﬁdde:atzﬁ;d: abisteBdydthie in thd pEERQQBKPTZHM0 PCT/ US2005/ 003636

[01023153 Fi gure 54A depicts i mmunofl uorescence
ni &¢ J:OpsFlgWﬁgéEB o(iepw@:rlectfem | micrqgEaphe dofnM AP kioly. mcrotubules

i.C [ gf ' uor escence
fom{rﬁq(]:lggz]s%{drgg%%%éﬁgngﬁlg N én c@‘ﬁ ?‘s treated with CA4.
[ O JQ0BH] Fi @gt&eSﬂC d@ploﬁ:&t $1dctmm naictagoaphs ceh dEAP-rich microtubules
nm croscopy. i ma MCF7 |ls treated with CLC.

fomleéi’(ﬁg’jm’lar’i S'??%‘lbf ‘Ftﬁ H}zﬁhameé%mee fbbunds are identified
us '[6‘@5?” b GeNRL ddhets F@RIpANAT Litfinad FNIP! I@ﬁge?h ‘El@?rﬁése aP steady

converti theSe alternative designations is as
stateinttiey prasenve o IEBUgRaCiddnarBawidywats. on used herein

NPl 0 " NP| - 2352 KPU-01 NPl 2353 .
&@g? Nﬁlg‘%ﬁ%@%ﬂﬂs USCPEEE SRBEIYE SPRGBP- %%éé"ﬁm i the
presb’,%eto@@mrégan 2387.0PU- 07 NPl - 2358 KPU-02 NPl - 2359
KPU-08 NPl -2360 KPU-09 NPI-2361 KPU-10 NPl - 2362

KPIR0PT] NHigurs a9 Bkerpictp a fit to fluorescence emission maxima at 487 nm to
obtain the K4 of tubulin for KPU-02. The inset depicts residuals.

[0098] Figure 49C depicts double reciprocal transformation of the binding data.

[0099] Figure 50 depicts the graphical results of a competitive inhibition assay of
colchicine binding to tubulin with various concentrations of [’H]JCLC in the absence (0), or
presence of 10 uM KPU-02 (o) or 10 pM CA4 ().

[0100] Figure 51 depicts log [compound] response curves for mitotic progression
inhibition by KPU-02, CA4, and CLC in MCF7 cells cultured in the presence of KPU-02 (0),
CA4 (o), and colchicine (0).

[0101] Figure 52 depicts immunofluorescence microscopy images of MCF7 cells.
a~d: Tubulin in control—(a) Tubulin in control, (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.

[0102] Figure 53A depicts immunofluorescence microscopy images of MCF7
cells treated with KPU-02

[0103] Figure 53B depicts immunofluorescence microscopy images of MCF7
cells treated with CA4.

[0104] Figure 53C depicts immunofluorescence microscopy images of MCF7

cells treated with CLC.
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NPI - 2364 KPU-13 NPI-2365 KPU-14 NPI-2366 KPU- 15

NPI - 2367 KPU-16 NPI-2368 KPU-17 NPI-2369 KPU- 18
WORN0sA37000 KPU- 19 NPI - 2371 KPU-21 NPI -2372 KPREPRS2005/003636

NPl -23 73 KPU-23 NPI-2374 KPU-24 NPI-2375 KPU- 25

NPI - 2376 KPU-28 NPI-2377 KPU-26 NPI-2378 KPU- 27

NPI - 2379 KPU-29 NPI-23 80 KPU-20 NPI-2381 KPU- 30

NPI - 2382 KPU-31 NPI-23 83 KPU-32 NPI -2384 KPU- 33

NPI 85 34, + ) 7940 PCT/.US2005/.003636

N (2503 25 e Sthar doilfo ERRMlaNl i ant BoRERRY RER8t Mcr7
celiNPEat@B8Bh KPU-B5 NPI - 2387 KPU-36 NPl - 2388 KPU- 37

I -2389 KPU-38_ NPl -2390 KPU-39 NPI-2391 KPU- 40
NEIIQM 2 ﬁggprg 1948\ Sppists gimppgflyorescence microscopy images of MCF7
cells treated with CA4.

[0107] Figure 54C depicts immunofluorescence microscopy images of MCF7
cells treated with CLC.
[0108] In certain Figures, compounds are identified using an alternative

designation. A complete chart to convert these alternative designations 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
NPI1-2367 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
NPI-2375 KPU-25
NPI-2376 KPU-28
NPI-2377 KPU-26
NPI-2378 KPU-27
NPI-2379 KPU-29
NPI-2380 KPU-20
NPI-2381 KPU-30
NPI-2382 KPU-31
NPI-2383 KPU-32
NPI-2384 KPU-33
NPI-2385 KPU-34
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NPl - 2394 KPU-43 NPI-2395 KPU-44 NPI-2396
NPl - 2397 KPU-46 NPI-2398 KPU-47 NPI-2399
WORI05A2000 KPU- 49 NPl - 2401 KPU-50 NPI - 2402
NP| - 2403 KPU-52 NPI-2404 KPU-53 NPI -2405
NPl - 2406 KPU-55 NPI-2407 KPU-56 NPI - 2408
NPl - 2409 KPU-58 NPI-2410 KPU-59 NPI-2411
NPl - 2412 KPU-61 NPI-2413 KPU-62 NPl -2414
NPI——%A&S——,KPH;—&A——NPI 241 6—KPU-—65——NPL-—2417
NPAbgrnatiye gesignation, | Design in 5 4>0
NPLYBIA3%6 kpyy 70 NPy BEY3S kplL 71 NPIL- 2423
NP NBIASH kpy 73 NP1 BHY926 kplL 74 NPIL- 2426
NPI-2388 KPU-37
NPI-2389 KPU-38
NPI1-2390 KPU-39
NPI1-2391 KPU-40
NPI1-2392 KPU-41
‘| NP1-2393 KPU-42
NPI-2394 KPU-43
NPI1-2395 KPU-44
NPI-2396 KPU-45
NPI-2397 KPU-46
NPI-2398 KPU-47
NPI-2399 KPU-48
NPI-2400 KPU-49
NPI-2401 KPU-50
NPI-2402 KPU-51
NPI-2403 KPU-52
NPI-2404 KPU-53
NPI1-2405 KPU-54
NPI-2406 KPU-55
NPI1-2407 KPU-56
NPI-2408 KPU-57
NPI-2409 KPU-58
NPI-2410 KPU-59
NPI-2411 KPU-60
NPI-2412 KPU-61
NP1-2413 KPU-62
NPI-2414 KPU-63
NPI-2415 KPU-64
NPI-2416 KPU-65
NPI-2417 KPU-66
NPI-2418 KPU-67
NPI-2419 KPU-68
NPI-2420 KPU-69
NPI-2421 KPU-70
NPI-2422 KPU-71
NPI-2423 KPU-72
NPI-2424 KPU-73
NPI-2425 KPU-74
NPI-2426 KPU-75
NPI-2427 KPU-76
NPI1-2428 KPU-77
NPI1-2429 KPU-79
NPI-2430 KPU-80
NPI-2431 KPU-81
NPI1-2432 KPU-82
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KPU- 45
KPU- 48
KPREB11S2005/003636
KPU- 54
KPU- 57
KPU- 60
KPU- 63
KPU- 66
KPU- 69
KPU- 72
KPU- 75



NPI - 2427 KPU-76 NPI -2428 KPU-77 NPl -2429 KPU 79

NPl - 2430 KPU-80 NPI-2431 KPU-81 NPI-2432 KPU-82 -15
wWOBDR00BAO77940 PCT/ US2005/ 003636 Al t er nat i vePCT/US2005/003636

desi gnati on Designation used herein NPI-2433 KPU 83

NPI - 2434 KPU- 84 NPI -2435 KPU-86 NPI-2436 KPU- 87

NPI - 2437 KPU-88 NPI-2438 KPU-89 NPI-2439 KPU- 90

NPI - 2440 KPU-91 NPI-2441 KPU-92 NPI-2442 KPU- 80

NE A ;Jotﬁgh ﬁ&ﬂaﬂ = i)l-r:).o Lrvodﬁl%ﬂgfl—?ﬁﬁS? KPU- 96

NBTD, o o7 PRl KD BT R 24p0 - buty
phefrai-st+n—betat--4 er+pt+on—of—the Preferred
E '\>ﬁ:; Li&] + I 010091 Lan{P@znr anco i1t aod Jq,;er el n

CAVAY N T [ YVIUJ] LTGT \8I CTCTToC— o oOT y
i nENP S+ heU-S, p'*KEULQ ei-ted—herein]is to be

1 P a £36 d- i1 nearnor Q+MUFSE raf arancae.i i i
CO LE= AR A A LBLILAA YA |JUI TAL A, | U_§ AZLINA 2 B I B\ R B i | d tS entl rety
i Nt BYEAP speetH-eat :K:@' o—thefull—extent
pe WPI2do8,) o by—-aw UtK‘BU’S at-ent—Appt+cati on No.

10/ 8824831 and PCT ,\%wvauen No——PCHUS03/ 24232,
o

bot HPEA4%d on August | EPUS%03, ntitl ed,
+ DENRIAHPHENYL AL STI NEPH9S ANALOGS T OF AND THE
SYNBIZ4S  or DELvDROPEENYL AL STINS - ANDANAL OGS

TH 35 erence in

t hENEL24M | r ot | es. KPU-9>
[NPI-2457 KPU-96
NPI-2458 KPU-97
NPI-2459 KPU-98
NPI-2460 t-butyl phenylahistin

Detailed Description of the Preferred Embodiment

[0109] Each 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. Patent 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 THEREOQF,” 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 pharmaceutically
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, antitumor agents and antifungal agents. Other objects include
providing novel compounds not obtainable by currently available, non-synthetic methods. It
is also an object to provide a method of treating cancer, particularly human cancer,
comprising the step of administering an effective tumor-growth inhibiting amount of a
member of a class of new anti-tumor compounds. This invention also provides a method for

preveniing or treating a pathogenic fungus in a subject which involves administering to the
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[0110] The discl osure provides nmethods for the

synthetic preparation of conpounds, including novel
w@orsourdes, i ncl udi ng dehydr ophenyl ahi stin andPCT/US2005/003636

dehydr ophenyl ahi sti n anal ogs, and provi des nethods for

produci ng pharmaceutically acceptable cell cycle

inhibitors, antitunor agents and antifungal agents in

.relatively high yield, wherein said conpounds and/or
e I t ive. ingr in,.

Sub]%ﬂ élé e?% 1yeatahY%&1gﬁLeagﬁ){ag?g)f ?q’{l&{flgeﬁo ?f ag‘gln s g A New anti-fungal
compuiimdsy egal acﬁgﬁiste&ng € ﬂd’(ydﬁdyhel@ﬂﬂnstimbﬂ.l ite anplog@Vindam@mount and

novel . conpq not o talnab e by currently avail abl e

FhORBLIE ©

mangg, wh ln}{%rg]g aptifunga] effetty I fhe Bfeé‘?}'fedt eanbodlment of the
comﬁBﬁ&Ydsd&d%&ﬁB&OQf Rbkink %H'lﬂﬂlgcﬁ@ﬁ bm PQ@fd‘é'cﬁé@l&% Yherein, but not

uman cancer conprising the step o dmini stering an
nec%ﬁafréy:m albermhndunergs othé piepdit mvtentmgl thessobjectifvesare mehber
@l h of ole antlltunnr co nds E?g %€ ti.on ]
é 13 OV| feﬁ’bof‘ Sfoof”fe %’P’é’ A’ BphpfLgh pRucing a class
of c&ﬁfa&ﬁﬂ@ Wl/lféreflhl WS mipBuis SedieBfebentdal dnﬁ\!ﬁ'(lbes
adn1n|ster|ng to the -16 2005/ 077940
PCT/ US2005/ 003636 subj ect an effective anti-funga
anount of a nenbey ,of arclass of new anti-funga
conpounds, e.g. n@pisfqilng)a.dehydr enyl ahi stin
or its anal og in AXA t®ndj| manner i ch provides
the intended anti ﬁngal ffe t ‘ﬁ’gR red

enbodi nent of the é9onpo nds |and t hods sof maki ng and

usi ng such conpo*% S C e ~§%%,‘Bgé not

necessarily in alM e odinentsggf t pr eRgnt

i nvention, these objectives aré2net. [0111] Di scl osed

herein, also, are conpounds, and nethods of producing

a class of conpounds, mhereiQDthe conpounds are

represented by Fornmula (1): R¥™ R,, XR4 Y N Z3,

EI\ArFI?Illlzg R6Zz4he)1@18 6 ﬁ (1) [?1|12] vvlherfzi 3: f [ Ollﬂ1 R1,

an are eac separatel y sel ecte romt he

gr d9H3¢ on s Rergpd dte: are eﬂ%i@@@f@%’? Yatelsitied drom s gEorpsgogsisting of a

hydl%ggn %%Urﬁhﬁggéﬁla% aﬁhl‘s\éjcwratémmﬁ %ﬁ&fj lfﬁ%atgizaﬂed C1-Cy4 alkenyl,

kenyl cyclhoal kyl', cycl oal kenyl", al
CyclegllsyloaYdlmllsepyhrailioxy,scblvktalhow,e«'ctylarsybstmm@ awbdtesﬂroaryl substituted

hete?ﬁl’Ib t éu‘tmg]t?te 19}8’ P %1&%2&%%{1% xgga,nmg? %ﬁ%&iﬁ m%rgg%haerrrl]y ahd substituted
phe@ﬂ%&dﬁs Uhﬁﬁ‘oxyp Remyky, JCOLOR;, i&?’ boxﬂtyltlﬁ@rllﬂa%@énated alkyl including
0]

O R7, an, al kyl thio, genat ed al kyl including
4polyhalogenated alky ha’logenated carbonyl, and carbonyl -CCO-R7, wherein Ry is selected

from a hydrogen atom, a halogen atom, and saturated C;-Cp4 alkyl, unsaturated C;-Cy4
alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl,
suﬁstituted heteroaryl, amino, substituted amino, nitro, azido, substituted nitro, phenyl, and
substituted phenyl groups;

[0114] R;' and R;" are independently selected from the group consisting of a
hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl, unsaturated C;-C,4 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
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pol yhal ogenat ed al kyl, hal ogenated carbonyl, and

carbonyl -CCO R7, wherein R7 is selected froma
whyasogmm at om a hal ogen atom and sat ur at ed EIF/CR2005/003636

al kyl, unsaturated Cl1-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,

' [ .. gL oups. 1 '
po ey, OSSN AT O A e A i
front @nbydbdgengatof, a haﬂ?v%mlogem, ahd matumtdg?ab@gsn atktyf; Eunsalnﬂated C1-Cos
saturated Cl-C24 al ky unsat urated Cl- C24 al kenyl ,
alkegife [ %P&@VI; F5erbElke Py, awﬁi@@xxs_ywba%ukswed iy heteroaryl,
substiaRad hitlogd1 afnYihe, fUGLRNRE W ino, HURS tizidyt ﬁﬂ)stittﬂ?ehetﬁf?@,?ﬂenyl, and

am no, substituted am no, nitro, azido, substitute
substitutedphepbiegrgips; and substituted phenyl groups

nalbiisa: o8 B Rncrtaring: CHERs Tabs o A agother or are o
covatéatly$o200 R §R3@3Mer; pol yhal ogenat ed al kyl, hal ogenat ed
carb%g¥l, and carbonyl -CCO R7, wherein R7 is selected
hy

frdod dtp Gerandtsngre gadhaiepayelslyatelsaied divan Satanoumt easisting of a
- al t k | pal
i Sy o flowek MR, MALB A Treh it Sl 1B iyt acy,
cyclagligyl, alieker oplgdikoxysubst sibstitbdhadyk rietorydryl, anbstioyted heteroaryl,
.Substituted amno, nitro, .azido, substituted nitro .
amiRth eHPFUTE A EGH $1T% AN STRHTRIHAL BIGU LIPS o%fifswlR?mhfubsﬁwted
sulféifl glRlips;ar e ei ther covalently bound to one anot her or
are no?’ coval ently bound to one another; [0116] R2,
R3,[0HAH RoXaamwl ¥aele sspapatelytseleyted dloarthe grdupaensiktemgypricmmpxygen

storf B Srbed edfs SRR AL Hind ol PP A vim o v

group¢yd definey ebd@l kyl , al koxy, cycl oal koxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
amil®d8] sub¥ s selecies fiomthe givupconsiging of poritrpgan demng sylstituted

. [ fon S [ f i
nin g 15 M 3 Yo RmSHERS b S SEin i £y BB Bmidized slfur
atongraougthylemsgretp mgl ofubstituied yigpehylenatgoomp; a ni t rogen at om
angga1fulfur atom eac? ei ther unsubstituted or
sub @Iyt SYIsR Epfeeer gabal iy 7580, Ong 8T W% i ned above; [ 01181
Y i§129¢! ect efhrf @M sthRat8 QUR foRAlRtStdnd9z 07,2 A 088 Nre each
atom a substituted nitrogen atomw th a R5 group
sepafatelph salgotiee fromna gsapge atoat, engulyr gioht, @rnitegsmatem ox agoxygen atom;
andsulfur atom a nethylene group and a substituted
net hyl ene group; [0119] n is an integer equal to zero,
ongoi1] t Wothe H45hedbonds nfagbe @R sERRAITAOEHIB bohds.
non-zero, and Z1, 72, Z3 and Z4 are each separatel
sell@Z2éd fFhsingthed perpprisgs 8 mpethodsefi praducingorampeunds qfd{mﬂula @

by i QPsYr: an oxygen atom

[0123] reacting a diacyldiketopiperazine with a first aldehyde to produce an

intermediate compound; and
[0124] reacting said intermediate compound with a second aldehyde to produce

said class of compounds with said generic structure, wherein
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and [0121] the dashed bonds maybe either single or

doubl e bonds. [0122] The nethod conprises a nethod of
w@e@daciong conmpounds of Formula (1) by the stP@EBEUSINS/003636

[0123] reacting a diacyl di ketopi perazine with a first

al dehyde to produce an internedi ate conpound; and

[0124] reacting said.internedi ate conmpound with a

second al dehyde to produce said class of conpounds

o280 70 8RN fiedbbe Ribinks s XOR HtyalEimy Siepigd from the growp

consitilg hydearingkasdlechrs@@ R ghyak d ehlydiuesleadrsoﬁmeﬁyde@ da f b@EmRldehyde,
t he group consi sti % of an oxazol ecar boxal dey

imidagglecashsaldghysiox derifafiyere and baweldehydndpaivatives, t})xlereby forming a
comB&h@ﬂﬁ?%ﬁﬁ@ﬁ??%ﬁkﬂ%Pyde derivatives, and benzal dehyde
erivatives hereby formng a conpound of Formul a
( 1]0n26kr eily, RQ12E]RcRire ebh sepamdicRGicleated fmat thepepar @naibtyng of a

el ect ed f n1the con t 0 h dr oge
Y SO i PUGER SO AT R At S s Cr-Car alkenst,
cyclb‘aﬁﬁilt By sk, a%y J;}i%ﬁﬂ}ﬂoxy, Cls@Rkik¥da ax‘ily QJe&%szﬁnWlbstltuted

koky, cycl oal koxy, aryl, subsfituted aryl,
heteh:@rsé,r @amyl subsiifutedi 'ctxmne,dnltrmeetzedoo amtgstltumlmmtm,, phenyl, and substituted
bstit an1n

pherBrIL,q gﬁ(mps HOXY, S8 b{% t [}%eﬁ nb ?ﬁﬁﬁ tu') t}huay%ﬁ,eng]ceé aﬁcyl including

polyaaloBansted allsD KA dgénated d¥bordA, I@ylhtcbmbonyl h@bognn aﬁmblﬂl,alsyé selected
|nclud|ng pol yhal ogenat ed al kyl, hal ogenat ed
fronp 4r Byskiggen 2o, @abalegepl atomoapiratuigidr €i-krRelkyls wWwaatwateddCi-Cos

0 r d
s oY S0 oo SO AL S o
subsa:lyuwhétmmwl,,anahk,osuywmw lamaiok itso, azidy, substithisd indtu, epdienyl, and

bgﬂé etFroaryI substituted heteroaryl, am no
subsiifpied PREGY IO no, nitro, azido, substituted nitro,
phw ngl afd RS hrk Uh@PeRRaMY ks @iRtASHorh W louRlconsidtilg of a
n

are independently is selected fromthe group
hydr@ém aton, rig helpgen ateyd rapd esatusateshC1-&2h alkah elWS%ttl@Fﬂd @n@2e alkenyl,

cyclgﬁféﬂbg}gﬁ(%ﬂgngp%ﬁ( Hﬁg qaﬂ&ﬁ? atsn?lgs)t/lgt dc%kér L e'ée%@%l substituted

heteﬁiabﬂ,t mhmbedlbamyltad ahﬁhe,rnlﬁb,ydz;dos sidstitutad @do, piehel, amd ylhbstltuted

am no, substituted ampo, nitro, 1.dq, bstlt
phenyl tglr(alps pm%y, Qﬁaxyé db&k ptlﬁt gxpno,p }43110 glf‘ QR5a ate aﬁ(}fl including

polyth@éQféiéd a@%ﬂ bl%d’ enatgchbngyl a‘ﬁM@vaog* 1K coRY ,Wherem IR7 is selected

hal ogenat e i ncl udi ng ogenat ed al ky
fronh al hﬁgim@nedomanabhﬂi%en aord, eed b@tngatech mﬂalkyknmaéunatemcrcu

o, USG50 e AR 3, W

substiyiféDRtkahiyl, Cintih®adubsitired aﬂﬂuj(dg)ﬁitro, QYidb oalbkieited nddd, lphenyl, and
substituted aryl, heteroaryl, substituted heteroaryl,
subskifitetbpheqylsmeyRsut ed ami no, nitro, azido, substituted

ni ‘[61%] phqg)’/ k{g, zﬁl@ldRs are each separately selected from the group consisting of a

hydrogen atom, a halogen atom, and saturated C;-C); alkyl, unsaturated C;-C;, alkenyl, acyl,
cycloalkyl, alkoxy, cycloalkoxy, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
amino, substituted amino, nitro, and substituted nitro groups, sulfonyl and substituted

sulfonyl groups;
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substituted phenyl groups; [0128] R2, R3, and R5 are

each separately selected fromthe group consisting of
wa@2009pamegen atom a hal ogen atom and sat ur at BAT/CE2003/@3636

al kyl, unsaturated CI-Cl 2 al kenyl, acyl, cycloalkyl,

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

heteroaryl, substituted heteroaryl, am no

substituted am no, nitro, and substituted nitro

gr - | f | and suhstit ut on r.oups;

9T 30 2008 o b R LR ek e Sametic SR p TS g oxveen
amn@%ﬁnﬁﬁﬁﬁ%&bﬁbMiﬁﬁﬂﬁﬁmﬁﬂlEﬁ@nWthe group consisting of

an oxy atom a nitrogen atomand a sul fur. atom

an &01[3@?30]Y ¥ pedectad] Bemdhe groymeonustgecd® mtmmnsatt@mga @fibstituted
mtrc%gﬂl ond gf?tﬁ a%%ﬁoé;fg Jsfr%ﬁba%{){fé a% %Qy%{ﬂ attorng 9 f: AT f'l ox1cﬁ zed sulfur

rou an oxygen’@atom a sultur a

aton®) 1ﬁ¢thﬁelnesgrb1ﬁpmnd aadubstituted eRty¥dne gfougy oup and a
substituted pethyl ene %roup, [01311 Z, for_each

sefd3H e £ foF Bh-SsRATEe i mep-zere; andalinfet, Z4 MdeZs ate each
sepdfel sel%aearﬁ%ﬁ& ¥arb6h GohE S i h@Anar o%eﬂta% of a8 l&k%éé‘h atom;

a nitrogen atom or an oxygenh at and
andthe dashed bonds nay be either single or double bonds.

L o702 B B s Fa oR BT Bk s AUt BOEE Bor ot ae
(1 yoss3¢ ( | Ao ?mldea QM FIREmIRENAUS a8fcpBYRtHRS Iz s}ﬁg-ditgc&ters of

conpounds b he met hods di scl osed herein. [0134
the cemppupt of dramulsst €) | ande dPe el nrgviddse methofle rof] ﬁ:glthqglzalg such

com@ cﬂ%glzéﬁaﬁgd(iﬁmmgﬁﬁ '3?22|82e5°LgFL?nflzefers to

a [(ma;n carhectexrm Warbidvigz efter)”heepeeiafip auhiad réfb@ﬁlgit@ ahepithg\ester of
transfornmed in vivo tqQ vyiel for

the gomppimd, ofyjjorgulz 6%%}@6?%6%%325 ave%h?@p%%d?ﬁeé Jigeedn, tpefigs to a

r S r . glerd S h
BRI e ot AL KORETAILIEE Pk, it e

comamyndgfor esampleaby byirelysif ar hhon@ ogin@igﬂp gissm@at The term “pro-drug ester”

refe n y ét?‘{dfé X gqﬁ% F&B¥%\ﬁ@§ %%ﬁg)rs% e%gl?l @9@%%}‘%1&% of any of
seve@:ﬂ %s@q(ﬁ’ﬁﬁﬁ’g/ broupihBedre hydirolyzod afder pBiiibologiedl h:@ii&‘iﬂ&ﬁsh YExamples

as well as other such groups known in the_ art
of mrerdrugdsiay oS- irelpdoRiyoylosymethyy asctorymeihy). ribititfidyl, indanyl and

met?&;&ﬁx%thygaglﬁ%%egleﬁggdgér% ELPH{){‘IG‘?JwHﬁmetﬁE gﬁ\}%@?@% C@”[ﬁ*% 0x0-1,3-

dioxoRmet-gimebylagrotjov é]theﬁ:)&b(amp:lbsy oﬁywtctmg ¢tstervirbupslebn be found in, for
S

exarigy & HEURG andy\or ol oo 5> el s Nove] Detivery Btigh. Vol. 14,

ACH %oﬁﬁﬁﬁ SRl £ALHOR Chedtlidl %ciéi(& 078 alP SBiBreversible Carriers
Perganon Press: New York, 14-21 (1987) (providing

in Tuarssizs: Fhewytaad Anpliestiin” aedifsd dur BgB. Roghec BryzomadPress: New
York, 14-21 (1987) (providing examples of esters useful as prodrugs for compounds

containing carboxyl 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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cont ai ni ng carboxyl groups). [0135] The term "pro-drug

ester," as used herein, also refers '"to a chem ca
waelerswauyve of the compound that is rapidly treeEUSIMOEM3636

invivo to yield the conpound, for exanple, by

hydrolysis in blood. The term"pro-drug ester"” refers

to derivatives of the conpounds disclosed herein

formed by the addition of any of several ester-form ng

5 77940 P /USZ 05/003636 that are
that o P oLiZE e PR PP GPRSIOBon AR ERBS O Eaite et Eroups
inclileQriFo ek yasiiBll, GeRkpethjiNphiHaRIyDi iN@MyPMARERYymethyl, as well as
acet oxynet hyl , phthalldyI, |ndanyl and nEthoxynethyI

othep, suafiedrpupssknogmiarthesers Hineluding 8 (Riotmex9-d. 3 diexqlen-4-ylmethyl group.

om«%ﬁ%&%ﬁﬂk@ %n‘g)lrée girl.gf u%te?g? d)i) %alg llsD? )fgdn%niné"fowe;(g?%l%,e Jl“,f %ﬁﬁ%gﬁ and V.

groups can
Stelfan in f'®ro- émﬁ'piseNo{Fel BlblgudthISyEtﬁﬁls‘\/ VolSl‘EI AaG.S] Symposmm Series,

Pr o- S Y ivery Systens”, Vol. 14 A C
AmQSIPﬁ’bGS‘F‘EH% sShsie f”&%ﬂ f cRigreistifle Sprrissrindiye Degtes) heory and
AppfBtlion®! QREY B B RIAL rpeggﬁnawl@w KN Fofl 140189587 3Pviding

Application"; edited Roche, Perganon Press:
CX&I‘NdﬂS ofssiers Usehid as pmgﬂlgy fc(rpompomdn gont@namla@sxyifgr@ms)a rs

R o N

phamb&uncaﬂﬁ Reeptable ¥al\bEhe C&hBoIHdRG Foﬁnﬂa () synthesized by the methods

har maceutically acceptable salt of the conpound- of
disc Eeiny, 10efegy (e hayi plagmpseutippdlyneqoppfalle wits (9fog eqgmpound, and
EQQ? [ e a ar C cc
Pretda I?SPef?Jé aI cgﬁpgﬁﬁdmﬁl %?e er ag@]yIL er esm %H%\C?I EGIK 8165 of

phamﬁidéttticaﬂly sakeptable salt anan’qmaallmil mEtakbfadis (@dmaxamﬂt&ssmnf) the alkaline

r tlcaII acce ble salt. are_t al net a
cart a1l S A G TS 5 o) Ut (o0 St Foreeig or from
phaﬁﬁtlc&ﬁlcﬁﬂf" CdcBéPistle NBRASAR Udhninsl! 3G0ORkMpIsal E8C,  alkylamine,
derived Trom ammonia or from pharnaceutlca
cyclglmybpgm, érlgthgmiammg,mthﬁgnedfa@pn@ j@aﬁ@q @yd}pxmet%yl)-ammomethane
I I X t
- Witk {%éfcgn%égsfg%oﬁ}ééo?ﬁg sﬂeﬁ[ﬂxntg? cl)é(e%r?gt tﬂgl{] e;%g %pnglp gfr%r%eﬁ the preferred

exan{pled) of phpeeiceitivaltp apRpatl QU ta‘fte adid addiuyn tshigs Bﬁbhtﬁdlaceuucally
tha&wﬁre basi ¢ am nes, the preferred exaﬁples
accegiah eaﬁamc(fgmrgan&c%% &) sxawgley bydphalige suiiugiggphosplpric acid or

ahpl?c\"i'llct(ﬁ1 a?émz{m:a{ e blc Qllfo}ﬁc zﬁzf(f: %’Lt ﬁ@ﬂfolé 5&5&1 8sm:ccinlerlactlc malic,
organi c acids, for exanple, ic, sul
tartaplopsipfo rIic) wicatinic, anetlpﬁImasul“mnmr pawlumulfmne ar b@p&g‘vha‘lmesulfomc

acid®" sul fonic acid, for exanple acetic, succinic,

tactic, malic, .tartaric, citric, ascorbic,
ni ¢@L37Ni C Tﬂm‘éﬁﬁﬂﬁ&%ft&ﬁh@aﬂ Iac&e?ta@mul”fa@ Rik&d Wrein, also refers to
napht hal enesul fonic acid The term

any "phpEnavaeticatly cerepjable @@tﬁt ab aecomovnd ayl peeédate refers, to an acid
I

addlgIn? Qaif Sfe?gun ndag’¥e £ agﬁ/&% Logﬁié%%ﬁag%?gﬁig% éé)téo% St are the

alkaH dehietal osalts aqsbdlofn ar qmtqaaumgi, ther efkelinee dawix angthle salf (calcium or

ph rnaceutlcally accept salt are the al kali t al
magley ), > 05 BAMIAHS? 535 tétdﬁ’%‘éﬁ%dJFﬁ)m ARFON 3 GF SO RhAEHAGEH gAY dpoeptable

orgad® {dnib6al GUNe:@fple 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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magnesi um, or ammoni um salts derived from anmoni a or
from pharmaceutically acceptable organic am nes, for
we@spr®4C1l- C7 al kyl am ne, cycl ohexyl am ne, PCT/US2005/003636
tri et hanol am ne, ethyl enedi am ne or
tris-(hydroxyrnethyl)-am nonmet hane. Wth respect to
conpounds that are basic am nes, the preferred
exanpl es of pharnaceutically acceptable salts are acid
i1] 0./7940 PCT/ US2005/,00 636
sated 3P phbeceut ity e RBte M reie % HEPGA AT o S aRE Y drohalic,
sulfends, Ghosphotic exidngl diphbydbohdhatic cabbkier drCsulfphie D FbiCexample
Cld or. aliphatic or aromatic carboxylic or sulfonic
ace%&:. Feelpisy lashigmpnalic, alageiie, cifise cisprrbic |Heating, mathpresulfonic, p-
tolu&%ﬁﬁ@rﬁlb %rn Hale%estﬁ’ﬁﬁﬁra@fdc hi cotinic,
hanesul fonic, p- toluensul fonic or
na;ﬂhﬂ%l eri%rsﬁti’rbtbnIpdlaanaodutl({ale&&hp&lmxfmr rdisclosed herein include

h tical 't di
phafBfEbOTRARY e CRi F o Bt el PRl (5 sompaybel dpgmula (0
synt@ésiddde b§ OfROWAhdH FRIJHH Shekekd. SHJ&HBH%I}Z egr BYe thSufacture of

nmet hod di scl osed herein. Accordi ngl
pharmaseiticet tw@ubflonqamplwat@umatﬁamm@ ﬂhatp»hmceutwel gregpients and
the ﬁwewﬁ%t%elghﬁ(nngsegalt M @‘E‘%rls sg]gri%fer%eg Ito %é? HHI entgécﬁtlcgi excipients

whigh &t aoni-bakid, mhaﬂie‘.?eiﬂibaﬁﬁﬁmemhbtﬁﬁﬂl exysifs.ents  which are
non-basic, that is, elther acidic or neutral

exd?10nt 0 rofeyeqd embodimsngsy plothecmsbadnehihe eqmpqyads disclosed

hereit tarlrglgﬁve%ff rikfa€p l‘éﬂﬁgﬁmsthrgé ﬁﬁ% OBRGure BB B Rornfed. To stabilize such
relatively Figl |'anar pseudo three-fing structure

a reﬂmWeltyengld,r pladar foudd dived-iize swrire, B; madyapriefesdbjy be ghdsen to be

h_d]g)lanar pseudo three-ring structure, R3 may preferably

Y58 hosen to be hydr ogen. [0140] In other preferable

enpegioNent]s obtfer pREesBIIRAYOH MR A IRIDAPHSLHR S8 hﬁ-ﬁféds described
herein, n is equal to zero or one, nore preferabl

hereih @, is adi#] Fozerggr ongy amzmpreﬁmblee«a@harsie@a%taed ¥, a@élem sstjarately

t e
selegé&) @oﬂpn%rfr) é}y %H TI% m@o?én e{t&g {heasgﬂg%rggtg 2%,% g%?er%br%% at one
leas‘ernebﬁ Dy 73, alﬂrhdnmgt a)narb(anﬁioimpsﬂid pioetf refabibl dtledsetsd of Z,, Zs,
d%ﬁ of 72, 73, %gg Z4 be|n a carbon_atom Al Z's

an V?elgg b A2 GRS BeGaeT A8t | ot her

pr qmru ed KAPQiIeRtRned miRdIRIACYE @b %&HU&O%J | @RDositions

di scl osed herein involve conpounds having t
disclpsed legrein ényvobie doorpeundschaying fhesstrctutes of Foumtudas (Ia) Rhd @b), Relow:
Xl R4 Z1 Ny-R5 N NqRI 2RR3><(Ia) RL' \2 X R4
1 2

_)—-

‘Z\ \
(N Y YR

R} I "Rs ﬁs

22-



?2= =7 \ Ny-R5 Z2~ NNR Z3 X2 \R3 6 (lb) -22 W
2005/ 077940 PCT/ US2005/ 003636 [0142] wherein the

wQ a005aM19¢0 gr oups are as defined herein. [01431pdTesS1065/003636
“hal ogen atom " as used herein, neans any one of the
radi o- stable atons of colum 7 of the Periodic Table

of the Elenents, i.e., fluorine, chlorine, bromne,
or iodine, with quorine and chl orine being preferred.
[0144] The term"al kyl ," as used_her nmeans any

“unt943lc he V5 g YRRERS Srouppare Ay ﬁ‘?fl%‘&g BfreBnsubst i t ut ed,
Sai(ﬂf‘@t ed Y dEQe L Ag é%r‘hh’ £sladR r}%ﬂ@ﬁ aERE dny one of the radio-

saturated, unsubstituted hydrocarbong belng
stab]gr&tbnas roéd:olumn i ofethiyPleriodic h’Edble Dbﬁbuﬂymen’rande fluorine, chlorine,

tert t f d
b“m§§%§FW¥@¥egnﬁgggﬂ?gggﬁmﬁre 3%%@6% %He 1 CB mono- and

di {o1aaf PGk-tBAh OGRMI,’S 'dps,l%éd B, $dabd ahP@dnbranched or branched,
hydr ocar bons and am no- substi t ut ed hydr ocar bons are

subsfjusgde o agsulitifiiedy eveturgipd rhydmgribope Wath| 61 &qev{lrﬁ)lyqncheq saturated,
AT S W AR PR o DL v

mosDpetifdraudy Amangd i, subﬁltﬁ‘@d,ns:iturﬁted hydecabamse OMH0R rmmroarayd di- and
per- a%%g: gqggtgt?lrgdglsq%elgrgt%{dl_ e?@gr@t@gs Sség ar%lgg@g%(s%ggéde ’hyh{'o\cgérbons are

pref%re?@%«@%@ﬂu%ﬁ%%lﬁﬁgl%’ﬁétﬁl ?%@r&uﬁaﬁzﬁgﬁﬁg an@Perchloro-tert-butyl

bemg Ltbstrmsutpee:fenr@l aghbrtorad “substituted” ﬂlas)vﬁs dé@lnamr kaging, as found in

g€ ERERRUS ARy GBS Sl 5t Sy R U.S. Patent Nos.

6,583/14b 24, 509331; @s@@ms,\ﬁbo 8D& 1529205989 gkatml,o bsve, nm:o;aﬁﬂe 350,759.
and heterocyclealk , . Wherein_at |east one h

Specatically; @erf&e@p@@acpfvﬁubﬁwe% b3t ibragdrs. thathroyide i 8 Patent No.
t
o553 48 i e 0o iac 49 el 4 9P oy, v

hetetdaeylt batmérylabeyl ileter@yclalaay [Hstesaegtiedlkyf whereinr afleass oh@hydrogen
atonh{s(;ﬁ%laé/arqax%h?% gqﬁsg Ehglg_ter bl mé Lﬁblgrqu‘xtﬁ%n%gls%%ﬁ ?oa oars] the definition

provideRfi8 A8 Matdht N3, 6, 559@% whit®HeSnesIBd Rfh edibbhitamatalel” such that it
group consi sting substituted al koxy

refers ol Iraplkyl groyn,bmefqr@hhe epf d{p@n dafoky? carbpe |atrinse éwymg from 1 to 5

subs?%ﬁ{s gtﬂﬂtﬁ% ePat%f}Jt log)l é(ﬁﬁ% 1t’uent§‘%¥iecte§?r\§ %%ug%?ﬂélﬁ?ﬂé of alkoxy,

am no, amni noac

subs@mtaitglka:m ogcloatipdsubstitaled g@ﬂoalhylﬂdiwlqalkenydamib@mted cycloalkenyl,
carb?x yl al kyl ket o, .t hi oket o, éhIOL, thloalkf
acylg y ASHAGPed a‘iyflﬁ’fé(al R‘HB’(@P g?“t“tﬁ y[P8%8P,  HEUBYGEr v ammoacyloxya

oxyi&?faﬁﬁﬂ?rWaﬁé(yhalggéie ANy, Coarbo&?lt laftfoX O?ll Hkgi(yketo thioketo, thiol,

y roxyam no oXyam no, nitro, --
thioalk&®, saubgttmte@tthma]abml aryl, -a8oxy, heteroaryl heteroaryloxy, heterocyclic,

heterocyclooxy, hydroxyamino, alkoxyamino, nitro, --SO-alkyl, --SO-substituted alkyl, --SO-

aryl, --SO-heteroaryl, --SO,-alkyl, --SO;-substituted alkyl, --SO,-aryl and —SOs-heteroaryl.
The other above-listed patents also provide standard definitions for the term “substituted” that
are well-understood by those of skill in the art. The term “cycloalkyl” refers to any non-

aromatic hydrocarbon ring, preferably having five to twelve atoms comprising the ring. The
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aryl, --SO heteroaryl, --S02-alkyl, --802-substituted

al kyl, --S02-aryl and -S02-heteroaryl. The other
w@bw3m7iouet ed patents al so provi de standard dePCTiUB20051803636

for the term"substituted" that are well-understood

by those of skill in the art. The term "cycl oal kyl "

refers to any non- aromatic hydrocarbon ring,

preferably having five to twelve atons conprising the

rin he - 005/ 077940 PCT/ US2005/ 003636
term. é“é&l’ "&‘?féf"e?léﬁt% Al REAUPHTCTES oGt BuPoadey Y ‘%%?P ?"re’é‘/rrgra §p being
mwﬁ?%ﬁaCId Wi th an acetyl group being preferred. [0145]
The term "al kenyl ," as used herein, neans any
uniHdSkchedherterar Sallsenall’ as gerdshareing meansranyivshtsaehed i dganched,

turated arbon.inclu | yun
sobsH{ 8RBt b DR TRy SReBBol i BRE, Tnpagpnated
hydréddibcds - With at,uC A titetandhed Uhsid-insh@ehted el cmarsmfmdb ehsubstituted
preferred, and nono-unsaturated, di-hal oge

hydraeaaqns theingdprefiaTedc & awgo-ubw&e%@rha&ﬂg@ éPPSél&ltefi Rydrpgarbons

bemglmc?sp gré:f?@m%) S 't}fénﬁ afY R} E)%Slﬁ%@ Qh Qémﬁ&ﬁﬁct;f%ct(];é D a z-
Z- tsopreny oI et y 1s particularly preferred. The

isopieaylmibieyy lio phitieniptly prefeeed tTheateymntoycloalkenylt irefers to any non-

hydr ocar bon r.ing, preferably havin ve to twe

sromgl e FREET E1h ot RS ot ReT oA 8\ ey foring
) 4b] t Ut’ﬁl@ &k, YaryinetgiRBfuYdd "ary@Nd “hétetbsrdi,t Lﬁn@.d “substituted
heteroaryl," as used herein, refer to aromatic

hetetogg, d@amb@hherrmng@fer e efoatadip dema&rbwgrlflgw prefespbly bayipg five, six,

seve 0 e
o BB AR e RE0 HBEBLBAR s el O Frgoact and
“subbigiufeo aet¢loaryl, f’efﬁr t0 apsnaTRt mgzdxbyaibcm: aidgoninr iwhich iah least one

whi ch at | east one heteroatom e. gep, sul fur
hetergptont. 146 g ERYEEo M s O AITORE AORY 1%1%%@ TS Aloae WilLat least one
carb@GonCar bon atom [0147] The term "al koxy" refers to

any unbranched or branched, substituted or

un§IEst i t (hederns Sslkoat adfcor toummyambraatied, et hanshed; substituted or

hed u . stitute t .
unsuEiTRd e aR BEoseReed @b oyt bEt bt sl Gmsubstituted
etheddl E&n%\ﬂﬂrgfeﬂéd‘eﬁﬁmmetﬂdn@l bdthg préveirédy | ands b twith dﬁﬁkﬂhyl diethyl,

tert-but et hers al so being preferred.

e
metlydi uwy@méanﬂbﬂ;tert—b\am ethers tafso reingrryplegred nd b derm ¢ cycloalkoxY
refm{gl %/%Lgﬁﬁyg)%rr{ﬁg% h?%rgga%(ﬂxb lrMF’O ?}’ééﬁlglﬁl&' IYa%lrfrgo il 48k Vvelve atoms

erin
compyising fhieathg "substantlally purlfled and "isol at ed”

ot MUAE o SieioPnt ORGSR A A PL e o B 2 used

herelrS rdT FRIHeYcASRARN MR frdd b &h@@tdi‘gsﬁhlla?tc%hﬁ)ou&ﬁ W@twhich the
the conpound of the invention conprises at |east

comgonﬁ% is pmE Yy asg@iatedin Q{)%mlahﬁatnpm thetr e @plamgndaqf the invention

comgggﬁsgltag 0%06%1{3] % g‘%c ,chr@%z fana%}o\’\ﬁngpe%dﬂl}p gt 19asgké(°% Ut 75% of
the rBASHEREilgHt, Snghe@saﬁqﬂe or produced

[0149] 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 Bioorg Med Chem Lett 10:91 or by Brocchini et al. in WO 95/21832.

24-



fromreagents known and available in the art.
di acyl di ket opi per azi ne

exanpl e,

nmodi fi cati ons of

For

w(@ cioaoztdyd di ket opi per azi ne) have been descri bePlCT/1/82005/003636

exanpl e, by

Loughlin et al.,
Lett 10:91 or by Brocchini

et al.

2000 Bioorg Med Chen
in WD 95/21832.
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, 2 [077940. PCT/ US 5/ 003636 . The
The] B e BB s WO RE SRR KB B JEPRTher agmple. by
dia&yl RERPST ﬁdxpeﬁﬂﬁle )sapipbrazinionediTaY &4y ®b.i Q0100 C2;815; Smth sodium

I nexpensi ve 2,

perazi nedj one

(TGl Cat.

No.

i
acetate gnd sgdium §’éhi’ﬁ€lﬁ@ Eé@tdwp@tylamo@mwmhmnhm drketopipsrazine can

be ggﬁ&ﬁfbe th %{ ei”g

rep

t
gFou?%f th t ch?c& Mﬂ%
(benmyhﬁmmysuch as Boc (t-butoxycarbonyl),

ar bonyl )

[01501 The

iafhs A48

groups,

clp(ﬁ-%ﬁ‘léggc%rbonyl), Z

y4

B SRRt s i

%&‘rs £, g%%) 2} @?@ggghg{ja#§%2 fstdeﬁt;t below:

the gf&;@&ﬁé Afclobdd8n @f

Organic Ch

CHO g- end] OeHS! DBt THF, 1%0ciC OH Oypyridineggyt.
O~fef | uxtt#0 O  68%-569%—4W (vo ol
Et COCH2COOA -19"@uLi “86° 0 Et @drgt . 0 FHECl 2,  Irefuxge o)

THF,
Et Et
Il H NH Tol uene,

acetone, rt ;<dH. 95% 2 902 C12 HNCHO,
@@{!EM\BALH_;&_Q, CI-ICbQ(]?b a0 g urx;)‘iﬁ
Tol weng - 504 A0 21% (25 st ep) Q% Li Al

, F~OH h+i n02,,6%

SOaCly
e -
o 0 CHC Iy, retux
T
~OH MnO2
Pe -
NWNH acetone, it
85%
BOzClz
}4“/\“,0&
G 0 CHC L, raflux
18
)§=(~0H MnO2
NWNH aceiong r
85%

15

-25-

70 to ®30C 99% 66% 92% 8@2CI 2 C| H20 DI B sk
11<Cs~Et OO0 CHC 1% reiux O O retluy, 140C

- C 77% 46% 59% OH |\/h02 J. N NH
E&@L%OH
H ex ef | 45G RU
Hig THFT!HF,[?BTU—”ID"C
BE% 92%
HIMCHD, a
Qﬂjlwro HaO v OOE DIBALH
S S Et . [ =t v
o 0 refluy, 140°C Mgy, HH Toluene, -80°C
46% 59%
Qf‘
2
o HGHO, DIBALH
O0Me
oAOMe 1 — -—
o o refluy, 145°C My, NH Tolueng -A0°C
21% (2 step) B6%
LiAlH4
—e
THF, ¢
4%
’WNH



~~, N,NH acetonp, rt ,.NH 95% 15 -25 WO 2005/ 077940

PCT/ US2005/ 003636 [01521 The synthetic nethod
waele@showed herein may be preferably perforned POI/U®05/003636

presence of cesium carbonate as a base in DM and in a

deoxygenat ed at nosphere. The inert atnosphere

ci rcunvents the probabl e oxidation of activated

a-carbon atons of the diketopiperazine ring during

hg tr at nt t ]g rﬂ%‘? Eod"%cﬁ n%%’gmé}’ 175 Pre?erw He&ormed in the

preséldt ©F Ué’idni) EE&BOM la€tase RfDYIEt00 OC Y éoxggddadiaghbsphéd. The inert
Yokohama, Japan (30 July 2001), Abstract, page 225.

atmo&phere ():1(9um@gnt§ athe PyabENe (Rgiguop‘, pf @;@tl}%@d dhcagpon atoms of the

o T e TN R SRS A E s, o

exaniflell by OMithiids df aullf, He&™ bwarpaivnds Cosgess of dletevodyelianiChemistry in

involved in the. s esi s of ppounds represented by
Yokahggapar (30 J%%Q?%gé{ﬁ%‘it §%§%y i ncl ude

nodi fications to the pheny i ng, introduction of

ot her aromatic ring syste p05|t|onoof the aromatic

ring, alteratlog%kﬂgﬂthe i P8 TP zol e, syst em and/ or
further nodific S to'Tﬁ’“S'p03|m “on the

i mi dazol e ring. Fthnpl es oPMFsuch 1ol cations are

di sc Cuskf gx dbdn GPRIRLERA dago Re R Souias WHE CeGiml dattof

such Ications i1 ncludes”increased nitrogen

content of the phenyl ring and/or the conpound which
mayo1usagr ea:ﬂhemmmﬂmﬁxtsof thlelsbmmg/tm oethed 1mmefmodlﬁca:tms to the

i ncor porate derivati
compgid et &1 oF REBEY® FYAER) ‘ﬁgtg? REER o8 69 f‘gf%crun% gopresented by
FOI’[‘B\HQ%I Ryt Bér?}aﬁl%ssrnaﬂneﬁlﬁe R hliGR b INSpHERYI ﬁﬁm&d‘dﬁctmn of
the 'Synthesis of the 0O-ketoester involved in th
othep prothaticitg sytembeposition cd i @@arab@mg,ddwménmge@eulmldaﬁele ring

R2h
systTné fg%r ‘Pﬁgxer Fg}?éﬁg@? c?nset n g rp%rs Slg eogltntlgg %gigg@g 9§)ﬁt 'ﬁpa%mles of

suchC @ﬁm@iﬁnﬁ lafeC Id@amed;efcﬁl éb(ampﬂ?@t in0 rmahrhayleamd mef sssalbl of such
produced by the nethods di scl osed herein,
modﬂi@pﬂ%@allllp%sdncreg@%gpgqndwgtegbﬁ{)flﬁeéqhﬁ@yl 6{'mg and/or the compound

whm"i’!ﬂﬁgﬂ%?éé&é Sﬁﬁﬂ&ﬁn§§5ﬁ9flﬁ}bl ét}féﬂﬁddﬁfcaﬁ&ﬁ%&egxcg brate derivatives

st orage and su sequent adm ni stration, whi ave a
of kpdwem trbwbini fihdlitory tbefrékacmlmleluamﬂmmactwfty ofithe ptulmdmonhlbltors Other

modilichfp Bty Sl e S HRRRY 461 B KR orap G B Gaycgion of the
imida 96l edaxaIRIEK ke GisdiSIA R BethBds dikol e hérbint he

pharmaceutical art, and are described, for
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 pharmaceutical art, 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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exanpl e, in Rem ngton's Pharmaceutical Sciences, Mack

Publ i shing Co. (AR Gennaro edit. 1985).
wPe@seriad i ves, stabilizers, dyes and even f| aR@r/USIP05/003636

agents nmay be provided in the -26 WO 2005/077940

PCT/ US2005/ 003636 phar maceuti cal conposition. For

exanpl e, sodi um benzoate, ascorbic acid and esters of

p- hydroxybenzoic acid nay be added as preservatives.

pharagtl ng%}lqgflo('fggﬁt o %ﬂ g")él dant %Z@ﬁ 'ugﬁfﬁ%?&%dl ngorgi%eagltds anrgiaéé%?s of p-
hydid@§bedr AP hny | ady Yei AdRABLD ré&seR@Sdst | AASaddiidh, bfhtioxidants and
formul ated and used as tablets, capsules, or elixirs

susppdingpgentsguas b used.at i on; suppositories for rectal

ad i tr o)k ' Iut| o
L N I e e
mayadén foirBhilerti o usaid as ubble) IEB;bsuﬂa@,p @8i dlxiranfbr t érel latkénistration;

I nj ectabl es can he prepared |n conventional forns

supRoFkeTiG  4aF PRl PUBENEAIGRs tile LEPURESorFUsPenggpy dfor injectable

admfrﬂ§tf£ﬁo§gia%@1% ﬁ)rftﬁﬁséﬂhéitaﬁﬁﬁlmpcfatl%ﬂ SRANSH ‘a@m'lan dbpddtd Shd the like.
prior injection or infusion, or as emnulsions.

Inj ecﬁublesadzdnéoeqxepqwcbm ®n’aml,onﬂcfpnm; aitpdreys ligaidesojutioas bneyspensions,

solic) it SRR Rt iof. ok SEPREny ny Gk Bictyre TR ordnfgio. or as

emufidi M Juiahe ckBiBients 466 fot Bxaagislé, tAe, silfned@&idoss) mdnfiol, lactose,
I nj ectabl e pharnaceutlcal conposi tions may cont ai n

1ec1th1nn sfbumimadivs glitamet exdteinabydredhigrides llysamasrews, albé:‘ﬁ@h and the
a S t

N T

amoemam}ﬁhlentokicmﬂmgséubsmmes,b@ch at lwiettﬁgchgexﬁt@,];pﬁﬁ]auffenng agents, and

utic formul ati ons for teral
the i 11 St apomicr &a@angagéﬁﬁ@mt@ {15 Girampe, fipgsomes), may be
atiliget i ve conpounds in water-soluble form Additionally,
suspensi ons of the active conmpounds may be prepared
as [@56} oprAhatreacsitticpl fqmjnebtimsrfoswp@ﬁgl niseficngib¢lade aqueous
or ve

solug%llrgsho&h { l Iggté\?egl%o\ﬁ%rg)ltursld S Vg% llu%iglfo% ugg {1 atll héﬂs%esnsmns of the

anic OI S Su

activeOy&Fdundg maddebé Prdpafd & ﬂmsbrmé ®ily Ghjectoiit Aspémsidnat t Juitable
acid esters, such as eth{ oleate or trjglycerides,

lipopilis polparshersyehislideshede faftueils WAL 3t 8RS Pibri¥ offigy organic oils such
yhst 8 o¥eRC ARt ¢
o AR B SR A 058, L ARSI Bt e o
triglgezirided, @s diposondsi t Afjyeoos 1nJcbe1x>n rsaspensipis wApcbntaintdubstances which
suspensi on al so contaig sui t.abl e _sta

incrghe FRea R oF he PRRTE N aich a5 ST o bt ngi SEiatsabitol, or

dextbd. aldpﬂ%il@r thd SudpERIAH BHal UlsoOEorfdifl HuMtalil® RESMzER RTagents that
sol utions. [0157] Pharnaceuti cal preparations for ora

increpse theesplubalits tof dheneoanpoyndsotetallaivnigr theraepseatiopof dighboemgentrated
Sohw%ﬁ;180|ld exci pient, optionally grinding a resulting
n1xture and processing the m xture of granul es,
af jers7pddi grmatetiadal @repuvatibhsafor @8al usé nilgSher edainédby combining
obtain tablets or dra gee cores. Suitable ex0|p|ents

the getve ¢omppypdy githagoli f?"icﬂé‘?"% epfignally sginding & rosplEipg gnixdyre, and

processing the mixture of granules, after adding suitable auxiliaries, if desired, to obtain

tablets or dragee cores. Suitable excipients are, in particular, fillers such as sugars, including

lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for example, maize
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| act ose, sucrose, mannitol, or sorbitol; cellul ose

preparations such as, for exanple, maize -27 WD
wWQRBSH0PFO40 PCT/ US2005/ 003636 starch, wheat BCEHDS1905/003636

rice starch, potato starch, gelatin, gumtragacanth,

met hyl cel lul ose, hydroxypropyl nmethyl -cel | ul ose,

sodi um car boxynet hyl cel | ul ose, and/ or

pol yvi nyl pyrrolidone (PVP) I f desired,

e t y c

starc f%%hs?g QL Eﬁ A ?tgl\%ﬂhé?tn% starP L $eg%né gﬁlglgg?gfﬁ%%ntrtﬁ axpethxl cellulose,

hyd@ﬁyﬁo@ﬂmathylad;dllutdﬁe,rsednﬁmﬁdﬁﬁ*bx@ﬁwﬂa?ldblum)&l gld/t&tmlyvﬁryW&hdone
' cores are GE%OVIded with suitable coatings. For t

VBUr Hodeired shiwagr it assifgary 8pieddsd ﬁgchnﬁsyths ST élaﬂeds polyvinyl
pyrrm;o%@ E';%f/ of atlglnﬁpa h)éra%ﬁ ?Hbféog kahaﬂrs @l%ﬁml J@h&e Dragee cores are

yVvi one opo yet hyl ene

proxgdleﬂomlth smﬁaUVe@pamngsaﬁpuﬂmmbmpusd,egonbwuqt@é SUSAD Isuilvtlmssnay be used,
.and sui t abl ni c_sol v oIv nt
whigh\Subt ool f i e e i bR ¢ Sigbovol. eel

polﬂfh?&ﬁ@ gFealt hts didium! HOHEE, fldc@j@ér's@ﬁltl@ﬁs hfd ShAPRWreMmiZ&lvents
ferent conbinations of active conpound doses. For

or selfi¢rg migfyraso HyesteBnerigmentenay headded 4 theitainels ppgragre coatings for

1denlt11§[ga(tjdonvg;L tg Qh%gﬁexﬁg g!ri]lgﬁ%nt X%Iﬁﬁﬁ{;tﬁ)ng of ldg@lYea C % ol‘ﬁgcrl] tél@Le%. For this

pur;@bey C@ncerﬁﬂatbﬁosfught fsolniionn dlajz))bledtﬁ,ed i)vhrch uasy Sptmﬁaﬂlgmbntam gum
and suit abl e onganlc S Ivents or oIve t nlx

arabgsy G5, P BS) PYSTURERHE SATONRR) S5k PABRIBR-A R oAb PABF Birgingy dioxide,
lacqg&a&ﬁﬁloﬁé) ahH AR O brohfig RbivEAS B L1Per? ﬁnlk@iré%h RGeS 'o? %1gments

ferent” conbi nations of active conpound doses.
mayf tgr avidecita thedatjetn obdrageael eoamsgm@r n@mﬁ@@onmﬁdmharnctcm dlfferent
com?H%}iétf”ste fgtbafcfgg% 8exa£“1&}d %q,?gs) Squl éye nltlli (1ns (can be ma<§ using methods

poorly Wat' ar

kno®f|ibl the i€ Qm@omdﬁ)mpfe YW Iﬁfﬂéht (I\Io|§85 apr;&ss @ajetiblaoinpdsitions);
proteins or peptid pop |I|c agents) ;

5,728,161 dporrly yalst a@pbliezqomowsy s g@%@fﬂtwg ly gotiproteins or
pept?rcgeg% 'g a@ég :z];t@% (ﬁ&@ﬂ%ﬂg%ﬁ%rggs% ?%65[5? 1%‘;(?01 1ﬁ21(1 ?Bmﬁh aé(%ts) 5,707,615

(antbyit88, foRBulitirng); S1ES§BEVSI o@sﬁxcu]ﬁt%éﬁﬁcﬁﬁeﬁn@@h eﬁ,@é@286 (topical

fonm:gzlf,t}e??} :t{ %{{ﬁ’g%%agr%lz%a%)i@l%%g 2% ?%%%d (ﬁig(gqngg% érelease formulations);
5 65f3<93m{hq&1t1 qBSuldiths R, 06, A4 JcortRBE ble Foiidthi)om) 5,601,845

[ 01581 Furt her di s¢iosed herein are various

(sphstedd framilativdl conpositions well known in the
ph 36 ge u tﬁu% %{sclo%é%f héJrgl.%Sa %, h&%ﬂgﬁ{ %Lﬁ%%cét@i%glago%ogfﬁons well
ntranasal’, raauricu el rvery.

knoWhaimahe Lﬁhaﬁﬁ&ceﬁmamumt foongses Nihhtu dhiechadpu i culpht hadandsal, and
sol.utions of the active comﬁgunds i n water - soguble .
intrgagrichlardpliferys Rhpamrisplical fermulptigas }nahlda A0S QBaBAImig solutions

of tlﬁ:l actlvg Q&ﬁ%ﬂnﬁymﬁk}ﬁgﬁ %ﬁﬁ]{b’fé i 05 as r &Qﬁlgélléﬂ\@%? {Shedden

ogi ca 210:1 1 ) ophthalmc
et abl ﬂﬂ@ﬂe Wig; Tlep hBI@)I Hi0e503 us ferdmigelsIMayac bt als, 1996 Ophthalmologica

10 SRR i, R S0 TR Pes,ae
contaREH Al eno%a;rtlclésgtﬁét ade $aEpendBNA 4 HRAE BArridOnefutFoshi, A.,

i pid-soluble formulations (Almet al., 1989 Prog
199¢V; Qgul F@,amzangééOQQ A5)4lipidrgylubly rfqrmﬁlajtm@g bR gk al., 1989 Prog Clin

Bzoﬂk@vrﬁ‘ir}fﬁ 58} n% rll%%(c)'sgl%res%)lorgenul (1)&996 }Oxzcorj %’czo §i“l@lr-6); and ocular

ot
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-28 WD 2005/ 077940 PCT/ US2005/ 003636 inserts. Such

sui tabl e pharmaceutical fornul ations are nost often
wa@easpreierably forrmulated to be sterile, | sorPORUS208510D3636

buffered for stability and confort. Pharnmaceutica

conpositions may al so include drops and sprays often

prepared to sinulate in nmany respects nasa

secretions to ensure naintenance of nor mal ciliary

mse%% gﬁcg]esg‘.lﬁ}ﬁ gﬁgrﬂ%gefeq 1§|?11P Re i%«%ﬁo Pit%%t% g}lacg ergbefy formulated

to bRterildl Aidhi¢ and POERed Kirl ét@‘i’hty And CBRAFAL. t PhfithatBtA compositions
fornul ati ons are nost often and preferably isotonic,

maysplsgyHpglyder droperand wrsaysneften arepargd bl Bmubies in 2By Srespeaty nasal
secrdBbTk tgfén qﬂeﬁnﬁ% fcg ro§brlo¥mhln 1&1&% acﬁgltl r%sc Pl%’l @d in Remington’s
preserva Ives appropria sta I'zers
Phaﬂmwtﬂ:absmem;aé (NIankrﬁﬂbakhmngl 8f"CHd1tI1cme raad wwreillclttoam to those skilled in
i ncl ude suspensions and oi pfnents, for
the f‘%’p?‘ﬁ Fféa%ﬂpvlemqsoﬂe TROSF (péteR gpd mﬁﬁwg\g/ s@iofien elightly, buffered to
maithiah g}ﬁ’l} 684 5 86, Mnﬁtrl'ldw@ftérpﬁd% eriJIXIQSJIﬁcﬂ: a%ﬂgué‘f@&glrpreservatlves
[0159] When used as a cell cycle inhibitor,

and tappmpngtpoiwg] -stahﬂl,zbnst i ngmlgceuacal formulatmns for 1ntraauncular delivery
. fun rowt h-i.nhi bitin t he conp of

lnchf_d(’)ér eg Pi arbd Qi en{;Jl tﬁr%?pé? i‘g 108§}c)n mn Ehﬁ &P ¢‘£Pm8fl sglvents for
suchnaifal G5 ulNRhE WRlige giibem adndaestered orally, it can be

admi ni stered in capsule, tablet, granule, spray,
syl$9] or Whereused ah o eelincyshp dnhibiter i Swagreggowih-inhibiting, or a

fungﬂg grc%tﬁ%}){bmh% 9 | rEle tl?edggrx{iﬂloﬁhg of %ﬁﬁm? :qz chg' ?)% ;ﬁzimémstered by

pensi on, y pfepar on or 't
elthcn‘rorp], or suppmaltmﬂ‘yways alWaen edminisered orallyh# dan ke, adskiaistered in

capef AT BT P Gk PR & 91 (L heaAdtisegpd mon-oraly, i

can b8 LERANHSEHE a8 |aﬂ aq@oub Q@spbhdf@n ami oyl RégaYatioh tor tﬁ@Mk@@r as a drip,
admi nistered topically, rectally, “or va inally,

suppgederEd salpp r opiment e0rb§het hkss ewhdn gdtininisterp thah en1a¢ttonf or infusion,
subﬁgﬁaﬁgcg%sﬂg ntltp %cﬁ%ﬁg (ﬁl&i %t}aggnougl L 5nm%t nuscgl'i]atr 5 0{ Wlet Pke L g gglllarly, it

t hus unor .

mayaﬂrﬁdﬁiiﬁltsf‘eﬁtiltﬁpiczﬂly febﬁll?,l draragﬁlalll}h @s Hewiidd dpprophise by those of skill
contfoé ated, either before or after tumor resectio

in thecart fox DEgEng §hq etRoSPd 288 eRSiTAl IcaRipeEith & apeqr, thus inhibiting the
grow R o et o S[,ocal%ﬂmlﬁlgtfr%h%ﬂﬂﬁ WP o FRL bR Ys alg@fd'ﬁ%l@t@d either

Adm ni stration [0160] The present Invention a
befoegon nﬁ%tstsmsr mst:chmds af are quatktoliegl @hedse formulationsn deod fomgplations,
and th §§|O$§d chem cal conpounds and the discl osed

Eh PHECEMR 7 conp05|tions. Such di scl osed mnet hods
Methdizlof dlmimb@aA@not hers, (a) adm ni stration though oral

pat hways, which adm nistration includes adm nistration

i nlfbléﬁ ul &het prsseat invgntiewlaso epspapasses yretheds der onalving and for
admﬁﬁ'&% Wg S V\ﬁ!{é&%seﬁ‘d Jﬂﬁlé&lr %I)l{ﬂ?&ll’ltdpr 911[59 Zth@ o@isc%ﬂd pharmaceutical

nrstr on I nc
compohrhcbhss 1S|ualt dinclosed rm‘th(&ﬂq urdud, smsmmﬂem,r(a) aimmis’crytlon though oral
aration or the . |ike or, as supposi.t or

pathyays, dviigh ASmENTagpn ipRudes w@muaerfﬁtwwﬁ capiilih ehlsh etenule, spray,
syrupN BCIHRR Qich fé%hs; (b) administration through non-oral pathways, which

administration includes administration as an aqueous suspension, an oily preparation or the

like or as a drip, suppository, salve, ointment or the like; administration via injection or
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WD 2005/ 077940 PCT/ US2005/ 003636 i nfusi on,
subcut aneously, intraperitoneally, intravenously,

w0 niosamescul arly, intradermally, or the |ike;PE@yUsmb$/003636
as (c) admnistration topically, (d) admnistration
rectally, or (e) admnistration vaginally, as deened
appropriate by those of skill in the art for bringing
the conpound into contact with living tissue and (f)

1nfusg%r{jn Os?io(fuga{n%mls aé)erl%rl,}%alglh i d %}eﬁ)h% a;gl muscu ar ya}nk(égeﬂnally, or
the fliltet hak G%ﬂn”pése S(cpﬁdlﬁllrlfsﬁatldfp dﬁ)‘@lc@ﬂy,actﬁ) iﬂrﬁlhfsﬁhﬂldiﬂ ®odlly, or
as further disclosure of nodes of adm nistration
(c) agmiptistession vaginslly, ps deemed apiroprinterby togrsofiskill in the art tfor bringing the
oomgﬂ%mlﬁ{or &th&@ wilh k8 qis&fel & qp%gmlgtﬂtl BOHPQHmleanx@leased
maceut 1 cal conpos? on$ 1 nc I ng nnges of
formmtitions, skepait ﬁonnulaﬂmnsuzghl mfusmaqmuipaie;hvenyn tAsafnetBer exampls of such

fnodé*n ]to @g ue C ul ar V%Eerdé]ﬁé} Hﬁ; g%lﬁﬁlli%ift(r:a%lollydisclosed

hereﬂleaaéd&a%ti@ wéﬂ@dus Stot RdARNLAHE @frr@pes tifsb188edr EiiéR Gopodnds and
dose wi Il depend on the route of admnistration, the

phawp@t@al amma$ltlori8n dhakerlingy medean of basimigistrateoat dlroughn dintraocular,
ph r istics of the speci fic ani nmal
'mhanmgéan%gns erar%m%%%iae dose can be tailored to
acloieYp a ’IdﬁSpKa@xﬁia@ﬁﬁ@@I& effedtivaraimbuttepetid  dshydtophenylahistin or
factors as meuﬁhg di et, concurrent nedlﬁgtlon and
dehygrapbenylafistiy anales eImROTEOE TRYITaded  Hornwilhdapreag) onafhesroute of
admWidtd 151?0%'1 g of gﬂ'lﬁ?cl] lﬂ@hﬂﬁ%c hhﬁihﬁ‘ gbélﬂf tf@EeGOQﬁd hb €hysical
product’s or “conpositions can be uséd alone of in
chargweriitios toif dhe \spedifico asinmh ontear qon@idenahom onfhienddse manvbet failored to
t her .t hera t|c or...di,agnosti c For. l e
achiSle g EIED AHcHerBE 1vilk PSR o SHide HIPSLI7 SEtiEite daiin conourrent
medﬁ;aﬁorﬁérfde&ﬁér\mcw@ v¢h|itﬂi thése QRAIBE I the ncaRACLSs Wit @&tol gﬁ@@l in
conbi nation with ot her actives, specifically other
ch&168} herlapeastiviog thefrmth@d@arhslpéodmﬂOégp@ﬁosawswn@ be used alone
or 1r§ Qlcg‘ﬁocﬂ)a ét)‘izo& ?ﬁgﬁh@% i&;‘l g}x ﬁﬁsco%-{ea:l'%)g Wlﬁﬁﬁt g?utlc 0(5 diagnostic
agentte redr Rxanple pdssiiscbdsé @ hdrein cthe nompchmdk dxseibmdriteremf are affeeive in the
when ysed in onbln tion wi.th other actives, incl gg ﬁg
treatgiont o) o406 a e’ég‘é*ﬁ sin - cgrpbination; ¥, n% Pl ag@@ﬁt Sbectifally other
cherRASth&hiib! X ok | &[‘akf%[be/bm é@so bndMEE Shectd chéBShdrapeutics CPT-11,

(AstraZeneca), other VEG- inhibitors and bi ol ogi cs,
Taxetemee(dopaieiel) ol wasphtaml | Bestompaundsrdisclosei Gereimare iatsi efsctive in
eC|aII nnn cl on ant dles to.the, VEGE
the tlrer?gl}‘l%nél ng en useg 1%1 mlﬁ%c \th‘f othe aclglv mc\'l’la,] n(gﬁan%—Vascular
agerhﬁ Oﬂkﬁaﬂéﬁ%eﬁﬁﬁ@ &gbﬁﬁﬁ: slichC aP tRYbuitlx( f(h&ﬂdﬁe/brﬁtdﬂ»ﬂ\/lyers) and Iressa
onblnatlons ngé be utilized in vivo, ordinaril in

tF?Zﬁﬂ%ﬂ Bhest KESH) iphibpons aidnbiplogiss, m mate spepifigally, @t least one anti-
VE(ﬁ”BitP&SHféQ etsﬁénc rinaﬂo¥ nalta ﬁlés% eﬁa@?m@ HSncrdiRdBC101,

or 1 n conbi r chenot erapeu I Cs or
a radtrherochinel tagtlﬂmdpr &dmnht blocmyhebmoashn\/fﬂgﬁ ercca;itotOZ t(file-1). Such

Compﬁf‘%efﬂ%@f pul %rpfigitl H’f’u%’i Bﬁv%ﬂiyrllfl.naﬁﬁ!ng‘%h%g |;1~fr)<e er% S aIhlu lan, or in

vitro? ORDERFIGPAE RS WSROt MR R36d compounds, alone or in combination with

other chemotherapeutics or other biologic products, may be administered to the mammal in a

variety of ways, including parenterally, intravenously, via infusion or injection,
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subcut aneously, intranmuscul arly, colonically,

rectally, vaginally, nasally or intraperitoneally,
weppsoyiomy a vari ety of dosage fornms. Such net POOESI005003636

al so be applied to testing chemcal activity in vivo.

[0163] As will be readily apparent to one skilled in

the art, the useful in vivo dosage to be adm nistered

and the particul ar node of adninistration will vary

depend; on_t he age, ht and_nanmal i an speci es

ng

subcpiagsRuEl; mﬁfﬁ@gwaﬂy@ a?lamca.llyrrbeatﬁﬁasva@waiw@aally Uniptippggitoneally,
if Db QY

o ot et Pl Mo P ESRCRTRAAD R Pp o fEie chomical

activiityen divgage | evel s necessary to achi eve the desi red

resul can acc Iishe by one_ ski d in_the
LSTHEST o0 tr8 et R A1 A oy S Sy BF i i oofdl i vivo
do sa@éI & Be Cddhfhhl‘ét@fed%ﬁ' thé PaftROBr Hoderd@ddaliSisdtRn GRIMINRRE Qepending
at | ower dosage levels, with dosage |evel being
upor} fheragasweighintnd memeadien spasiss drepieds the pariskios pewpounds employed,
i p I ' L [ £S n o
and ¢ PR, U o RRACLAR SorbRutblaf pRbRILED AR admination of
effe@iveidobazk atelsp thaots thhdoggaposisticodsary itel @cti¢viel thel d&yreﬂ Besult, can

be Wpr o ena%et r{:[e;’t nod ]:éla Inhn eSt| Hqg]ablgl Iréﬁfq%ﬁ%?&éqgg %gllé:gl rlngthxods Typically,
ty BaciPdre REARIK fiGwer COSTHRNGRE, Hi

humﬁlp 91111111851 agteleﬁse%ﬁrsmd&\n t ?1 dos agéeeabagl ngerde?:grgg ag‘g tth dosage

1evehh¢1ng incheasaliewitil dok désired effet inachid¢vedgdiltcamtivelycatcentable in vitro

BTN R L T T

identifed BpMY bicderlt Mkt udiRg esiytitisEed phiarmstdoRPREmMBTAYINHE
" between about 10 m crogranm kg and 100 ng/ kg bod

welQied]  preframnayimen, apifed sk appb@tions of o@-‘rt%rmaﬁ Jredigts are

/ t I .
comé%gée% alf gﬁh&% %I lg{l} WAI!h d%E %El\(lg d %rgééégfgrgtg to ; ﬁgd effect is no
longpddhientd opaiversdeids teﬁeds bl)saliplams el'hefdosdge Inhayl rangel‘reoaﬂst, depending

Adm tr l
upory mci}lslge( %ecﬁﬁgaé%ﬁ]ey%&?% @glc%gane ;’l,eypgqa ly,h({qs%%es naagl treybetween
abmﬁa% Smlcfc%leﬁl@l{g Tha evech /Icgrmdyawc t, ﬁl‘éfﬁreﬂ)lﬁfbetween about 100

adm ni stration and dosage can be chosen by th
mlcnogmn/kgj gafl Vhyed/kg dedy nveigldw dflternasvelst d@h&eSsmay be based and

Qr [ I
calo R0 ol s, et e SR e BEhmcloedbe g s {55 i ghe et
Adnﬁﬁsﬂﬁtoﬁdndﬁﬁorﬁllm aantetve@dhmgdaypbmy cthandaypdgilg, teiaadakipyer thrice
to and when to termnate, interrupt, or adjust
al%&ﬁﬁ%nstratlon due to toxicity, or to organ
dyf(f g@g - exERAWUERAGLOh, rddlE oPLdi %ﬁ%lpmﬁsdd%b an be chosen
| so know to adjust treatnent to higher Tevels
by t]na‘ indivigluel physiciah in eporiske meﬁ'smondlmke beatfer dxpmplsl Hughg al., in
Xicity), tude of at e
Thet A iogisAb ARsiD P AERr e J7 Sl SR PRSI, [T Jbf gitendine
hysiibwh i 18:8WedvE 36 &fd Wi 16 @éiﬂﬂlﬁalt@ MntbPudiCort ddRRt ial€ation due
to the route of -31 WD 2005/077940 PCT/ US2005/ 003636
to toxépiynorde prgen disfumitions e Geversplyothe phendingrhysicisn weald alsaknow to

adju?txﬁ'g@mgnt %eh&‘ﬁglj Hs;%ﬁdﬁ théq Rk re?;yonse 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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standard prognostic eval uati on nmethods. Further, the

dose and perhaps dose frequency, wll also vary
waewendionyg to the age, body wei ght, and responBer/v8200$1&03636

i ndi vidual patient. A program conparable to that

di scussed above may be used in veterinary nedicine.

[ 0166] Depending on the specific conditions being

treated, such agents may be formul ated and

adn1n|stered system cally or locally. A variet

of .
admingstiafipr u dde seyerity thea?qnéﬁwnawa JWW% &@.eaﬁ%mQ Bepart, by

son B A B2 FRBE o 3 055 oy il

also adrg m@tdmg it ither age, é&dyrm;mghﬂ,cdmnﬁmsnunaé of rtiec imlwldual patlent A
t ransder transmucosal ,. or intestina

progiPOETTINE joga Lipeskd BPEHE TS oVt in e .

' nfdl%ﬁ}”“ﬁe%&dﬁ@@ﬁ%@&%@ﬂﬁ conBiibAMBEHE h@hi¥d, such agents may be
injections, as well as’intrathecal, direct

fonnumtwchamlmdmlmsﬂead systmmal%emdgwllyv iAaviriehuef teshniques for formulation

and P(Ii]mlnh%Fled o %ﬂ\?gaf(sﬁ? ol’: (r)lraﬁ?rﬁ ngtop orl}llargrtrla[c%? usé‘%lence§ hl 8th Ed., Mack

PublaB@ipt So.MBYsthiE PAO(1900Rt Sdtable AlgtigieidionIohted man Snchideroral, rectal,

example, in phyS|oIog|caIIy conmpati bl e buffer uch
tranqclm@ Va;%ﬁlaht“iaéﬁnucoF@rlffﬁéme%t“’éb?@%m’éﬁa“oé‘r PHRRfEsa lsﬂi%aﬁlafa}mludmg
r | adiani SEr irect
08, Wb i SUSRAARP ISR, U5 Oy e
intraaEﬁmuslexd imravéreut,orvial mfisor, Boeperitpeeabt idrangsahr @r  intraocular
.. generally known in the art. Use of pharmaceutically
mje ’&‘}%pt able carriers to formulate the conpounds herein

di 361695 €d Rl infebforPloRCihieRnOfthd Rfertd @Rt bOToinfiléted in aqueous
dosages suitable for systen1c admnistration is

solufipnshi flor teh@msl@o B rbysiplesicplly epmpaible \yuffRrspsusheds éi%ksc esolution,
Rln%%fés ng ur‘ultofle Mo Bgﬁ%i{)%s il GS%HH? %Hff@: t %Bf ngchpﬁ%1ﬁlu?’§sa% tt']a.(t_glglémstratlon,

I'ons erern, In articu
penét@hfﬁudt@hqﬂla&stosmle WHakiiersStp beayerineatedi mtenisticnetie formulation. Such

par ent er al Iy such as by rayenous i tion .
pendiippisoarsréencrilly BRARG0 N0 i U3 of BRFTRSFB Rossipghle camies to
fomHﬁétQ gthe RbBpHREE qfefeﬁ@'didlo@&f: Fo?ttﬁ@ Ip@dcﬁé’é bf ﬁ{esln%itionkﬁ%/\'ﬁosages

he art i nto dosages suitable for oral

sultaiadi¢rfqn|sssttmlcladmn18ta¢lhn @awrthlertbe @na‘tw%th@ ineventinmp oW ith ranst choice
as tablets,

| at , I I.ds,
of %’1%1‘ ag rsaagbqe Slpmu?:?cé\gmgs Bgaﬁ %GSI ﬂ(%% J ggl?ﬁl’ls dﬁﬁ%ﬂ) gcf herein, in
partRuRlk, tHOSE Foritilat&Y a@ sodibhey Nhayt Be bﬂnﬁﬂlﬁeﬁe&Cbarér@&ﬂ&] such as by
Agents intended to be adm ni stered intracellu ‘4arl y@gg}j/
intrayenewpnitiecsionr & infugiphg  {8E HITTREERISSH h@ngm 4 & using
pha&fxacgﬁtgdaﬁﬁ a}fce?%;biel cdrfers h\)?el Khowid ¥ t}FeXﬁ{*Pﬁt@ dosSiiel s@ﬁﬁﬂé $or oral

ated Into |posorres t hen admni st er ed
adnﬁ:ﬂs@k&mrl Bem:‘h alyoivs. endble thel @mpoesds {ir be efmtrnulatteéms tablets, pills,

capﬁuﬂ@ogﬁgﬁdgo t,:sgf?twg,t ﬂé&%s,gél%%lfé@@ ﬁ%-s}ggﬁgefz Ofor' 3 oral mges{lon by a

patiBftth Y5g00ad 003636  aqueous interior. The |iposonal
contents are both protected fromthe external m cro-

enV[Dl@irrenAggml intyded de de| ddpunisiersd intas!lyprly, neay) he administered

using TE0E m&]u%g’ well K \%Bftcl) %10%@ tolf erﬂl%r}; M&h ?rgthergrtp 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 into the
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the cell cytoplasm Additionally, due to their

hydr ophobicity, small organic nol ecul es may be
wa@lRe0sot19y0 admi ni stered intracel lularly. [0169]PCT/US2005/003636

Determ nation of the effective anmounts is well within

the capability of those skilled in the art,

especially in light of the detail ed disclosure

provi ded herein. In addition to the active

in redlentsq Pese pgarnaceutlcal conmpositions ma
aquGOHR (BIEHO 1] 1 eSO CHRERH T Rpihy progectegt ipMethe csraglgicro-

envifRAnt SAd)BeSd BhRBASs ARE wAWLel In%ab%énewre Qfﬂ‘c%ﬂ#r biRfefed into
processi ng of the active compounds | nto preparations
the Wﬂﬂl @itopdasm. bé ddisienkllyh dwartactbeit hgdbbhobicithempt eqgamiamdemsiles may
at.ed 1m9n1n|strat|on may be in the form

bedﬁ?“ é@ﬁg?gbﬂgﬂgﬁgagl Capsules or solutions. The

PhP61®T e Ut D& eimifAHBRCST the RABctIRYarRGnBRRUK AL tihad tHeNcadability of
manner that is itself known, for exanple, by neans of

those gisilled tin Shartopsieriglly i &gl o thg dotsiladh lsinsabiswg provided herein. In
addﬁ?l&? % %e[‘%cgfyg gngrktﬁgllg%iat?&%?pr%ﬁ%%éo@gcég g@pssgﬁgﬁw kot suitable
phaitpaicallp acieptablesetidre ceinprisiag ebepiema andtaagilibtes which facilitate

effica and toxicit usi ng known t hod Faor X
Pmceﬁéa}ﬁpﬂg e {aRlve mw&yﬁwegaramﬁ %ﬁelaﬁalbﬁﬁﬁ%lﬁamnﬁceuﬂcally
The %fre;ﬁra?l‘é9§ ermubed 58 ofAMRRMIIStioR ARy 1R0in GRS FRIMbE tablets, dragees,

chem cal noieties, may be established by deternlnlng
capsufes, o soihmonﬁ oi‘h@ pha,mlampds;ompostwnﬂ maebe maguifaciured in a manner

that PERE! Q‘m?tl[lg (ﬂ‘ Ceﬁ( {?dﬁ%gle Ven‘fignal &niix{%ll%i/di-srs%fving, granulating,

drag’é@ﬁa&irigylelvﬂatﬁi@ emhlsifyifig) Qﬁca@Sulﬁtﬂ{gUﬁitﬁappmg ¢y @hilizing processes
speC|f|caIIy umans. Alternatlvely, the toxicity of
pad®378I ar %Pﬁb’éldﬁ disclopedaherein; GeaI benpadiated fo gy and. toxicity
r
usmg]klﬁﬁgn &f?ﬁ%ﬁms ng?ﬁéﬁgglplé?'ﬁlerm%gmg% f@g?rgﬁll%?roﬁﬂgg a%r of a subset
of tleosymmponddsyaaring c&st&mbdhembaﬁmumtlag nw\matabhslted by determining in

recogni zed ,ne ch as in.vitr d ani .
vitrd G (AN AP ing, uchid s prghan. i oty Byndl peffline. The
resuttt bf SuchHRRdsSar& s pt%&l&tn?be(ﬁftb)}ﬁc@y/ B hiBAI8SSclPhs mammals, or more
condi ti on, |nclud|n? the conditions abated by the
YoclM¢

smcsﬁm;liwdnwneu sdiepgvelndietonicity atpardsuiy cempewds in an émmal model,
Y u ise S

sucksgg gTrlge %ﬁt% %%élé% tozbrﬁc?n%ceﬁsn a}éfaﬁé g&?nﬁlﬂéﬁg @%mg E{Qé\gﬁ :nl(lje%ds. The

efficasy abh Ipshlce]faf t@apyund fmaycheesstabiitired tuging rseéﬂral&m(clhcognized methods,

condi tjons. Wen selectl nodel  to de erm
suchap e ey, mthedss gRimak grod Slﬁt ‘i’fgﬁwa@aﬂm&f@l %eﬁ“&ﬁc%ﬂ’éed in vitro
modRis?8stOfor tﬂé@rlyareﬁlerﬁzcblé‘sg' Qﬁsc%né‘lﬁoﬁ‘pﬁ&ﬁﬁfng%g cﬂﬁﬂﬁbns S8R by the
and route of ~adninistration, and regine. cour se,
comipawds <btsqlcmed lerdim,| mblsdmgrpaam,océmélou@e@lam dlsepét: enghi vagous fungal

eS8, 0700 PCH UESHOS OUaEHIY BT 1 ik Suplsh oy of

cheithist6 &Bﬁ%ﬁclﬁ&ﬁﬂltmng I Weheh WéTOdtng raQiMc’hﬂ tdﬁétdi)mﬁﬂerkgﬁcacy, the skilled
conpound, the conpounds discl osed herein may

artisgp fRmbe grdedbyipe éimewé thegridp cheosg am apireprite mp%ﬁhrfm‘wnd route of
adm%?t&tnl%gna rgélﬁfeegf 9511%?{ Kumért clifdhl BeuAGHRLE %Eﬁfjtr 'd@terrﬁme the

capsu granuf e, spray, syrup, or ot suc
dﬁ&wynfaMMnmnmdmnhmnﬂmred non-orally, it can be

adm ni stered as an
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aqueous suspension, an oily preparation or the |ike or
as a drip, suppository, salve, ointnent or the |ike,
wWob@s/ 0z ni stered via injection or infusion, PCT/US2005/003636
subcut aneously, intreperitoneally, intravenously,
intranmuscul arly, intradermally, or the |ike.
Simlarly, it may be adm nistered topically,
rectally, or vaginally, as deenmed appropriate by those
ﬁﬁgb the art for bringing the conmpound into
t[ coNteR ¢ uskile AS 2% @ﬁﬂrcan%eh LRESHh Phi 4 | tHigoE-glowih-inhibiting
con@;ﬁﬁ’fM lﬂlélfon{ﬂﬁﬁn&mlosed hi@&ﬁ! mAFH éﬁ‘l‘i‘l{S&’&é&)@y thei' B&1 & 4 fon-oral
he tunor or other disease condition I1s a
pathmbfs e%baa@dlmst@ﬁd hleﬂy,btacﬁmrbe admirastered it capeule,rtatsefc giaguie, spray,
treatnment o

vy oSO bl o M REPRRIeE P SALE 7 PR gpigtered as an

aquétie Qlispleita) lad toil§ Heepattidn oR tHéSiLR br PY AT hippBitory, 36K, ointment
simlarly contenplated. [0172] Wen used as an

or th%ﬂlke,c\ahr@e%d@g@?wedowaameaw ot inisions gabputangeslyp dntreperitoneally,

1ntr&9)reﬁ$lLéI gl{n%alﬁﬁgg%%igllﬁl 0‘3&6%%7&&1 31%:} t %1&1%%%@%%%&11118’(&%

topinaglyd eogtatify, (trhkagmaliy,\ae demgwde@pmphate dydhowe o€ siifl éfi erealnd fipr bringing

about Q.07 m to about 70 /day..of the ac
the PROPOMI At AT carSraRIY » e (Ripen b ings e sromipl dhe tumor.

LocBIl ﬁﬁrﬁﬁ@mﬁm RIRS siteWT thd RnRP Bk bthbLdisdabdTBshdRRn i8@8Ke contemplated,

Alternatively and al so preferably, the conpound nay
cithpir lefese 4B Ia?er theonthsvations @ras @arit of ameart-secgeridediventmens of the disease
con%g Bh! E‘;&Rﬁl& ol @%éﬁseenjigﬁnv\gl?fé pygﬁk&npfaﬁia‘%(se IRy f%fgildn{’pump delivery
weﬂﬂﬁﬁﬂyb@ﬂmﬂ@ak& dose of the active anti-tunor

[ %redlent woul d be about 0.0007 ng/ kg/day to about_ 35

Ry 2hay When perdias a1 api-RIcRIZEERPT 28 ARH-GHBOTAgERgIMaR be orally or
nongbﬁ‘ﬂl)y 'Eﬁnﬁ}lﬁfe%éf;{??@hl nCIF gﬁi@#g 11{891%3&%%#519 bfl Q%uE QO H/day to about
7 OOQomg/tdhxe b€ gw, active wmgréditye, anddeerstyoefdrably atbloo’s@ omngm o about 70
tain.situations it

me/ify §f¥fe AbvedbBrenBRlar oty She RS sk o 0 e AL over two

to aBXAR&S1imes p&VRY. fAdfereXi9€9dnd ble pﬁe@@my,smab@ﬂpound may preferably
preferred dosage range to effectivel

be appisterqdyia) e tsfaiest ampaynts eentiapeyslnbys r:@zaala?164 & milravenous drip.

TP 90 U Sy APk SR s

1ng1ad1aimoagolédl besathduy 6.0007 tipdkgf dagad atert 35 mghrgddagrihéloding i .0ang/kg/day

ond B gl BoGh pRfRentia gt ONG TGS Gt @rbopt 0.8 mbkgida,
inclhdiﬁ%QtOngisg/l?%)S’ayc Aortheflsd, 8§ WHINESukdrstd ANFARSke D skillGRhe art, in

tec nvitro or in vivo assays -34 WO
certa_no@swm Honayhr 19S8035 /10 adBBster g ansifimen gohpousd in amounts that

exc%?,? lélg %é?%letfa o%glggdnécgg rﬁ)!’)‘;e\zst'%g p%q?%e{rgg chg%mr l%ﬂgee o effectively and

aggfiesieely &sa@aﬁeulaﬂwe@ndardr\laﬁalftmmMJ n vitro analysis or
: preferably from animal nodels. The preci se dosage

| eJB173¢ houlVlen cussdt 8y mtn @atifipesl hageat + Bs dpw&rﬁﬂys%?% of the

deh c{rf)}i)k%& Qﬁlsttﬁf Ak Gl M08 thWedﬁrth@%a'EMeH of BREBAidAPANa particular
actors, |n udi ng route

fungedl rpaﬁmogd:nr wtll dcpendrml patieonathe chipeciyristies ghithe Bagusamd the extent of

nera Ith of. t i ndi vi | ;. .the nature,. o
1nfegt10n an can determmec{] gy stan&aré gllljr?lcail teclﬁmques. fn Vitro or in vivo assays
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severity and clinical stage of the infection; the use
(or not) of concomtant therapies. [0174] The
wetdosotiowe dose of the dehydrophenyl ahi stin orPECT/ES2005/003636
analog will typically be in the range of about 0.01
to about 50 ng/kgs, preferably about 0.1 to about 10
ng/ kg of manmal i an body wei ght per day, adm nistered
in single or nultiple doses. Generally, the conpound
n1n|stered to patients _in need of such

may be
maYtoPéa?Wéﬁie employed 4p hetp ddendity aﬂg&alépsaga BE\ges. 1 Efieptiyp dgges may be
e 7
extrflted BoRChosRalopbiie ok ok [etivi ol P b okl 3R rably from
anintallnmmdelyr e brdcish dbsage hay ckshopliuredictekmoned by diref aite&dlag hysician or

e c n ot hi_n S ensi .
othe FEMS cart PR il apeny "Shop LRt AP oralidipe route of
admﬁﬁhfahaﬂ CRd tl@d"éke BtV dight e 1aB8 88tcfal hadleh dRe iniKeduaB Yhe nature,
be used. Preferably al cohols, esters, sulfated

sevesity gridealinical dasoh &egnfeah@ tikretse (@0 hef cprsomsient therapies.
S ui(;la?%je ac rh;?\s/e fe 36 o?ﬁc rq%ﬁgdroxgrleg}zlgl?? in J)rall‘t\'s 38%1%?5 will typically
be 1@ﬂ{tyldﬁgh.k$f abott et €b, a%&gﬁ@ﬁigﬂdis AirefletabBi out® Y i shownl 0 mg/kg of

netha3| i cate alum nate, synthetijc alun1nupgg4llcate
manggalian hady Ay ek das sdministarer dn segleriayapiedases (fenerally, the
I
comgxg{&ﬂgﬂn@iﬁ?ﬁﬁﬁék% tg (i)g{ge ééj gﬂsﬂégg g?%?égﬁ{egﬁﬂeﬁgglnde%{lﬂg%ﬁse range of
abmsﬂeamhME200@hgrwhaﬁdahed oil and the I|ike nay be used

o A B POEEL s G5 G o s

tumGIEB K-ttty cephmd, Gabwhl Rs@caaeiwat geahl Ratipleatsasndothing
derivative of a carbohydrate such as cel |l ul ose or

agenfy gEispensionnegenti aitle pharawpmiinalbt gecspiable offa-{armingagubgtances and
e JATEY y u s . .

couf Bl LT B PR Oh SREROL R i

alcohébie, ardi tke likmynahde usﬁchs&srfausqnams agentsagendss, glheose, lactose, starch,

BT O T E R C—
metﬁﬁﬁlclaiek ﬁluﬂﬁﬂa’c@esﬁﬂ%@ LiRndidien adibatt SJaﬁﬁLﬁrﬂ cdrbuniaty, adoldiin acid

he conpound, particularly when the conﬁound is to

carbbeata,dqﬂlqwm th@d@aempmsplyate [@icheh cahexymeiind seiuleses and the like may
closed h rel NRGE

ve 3 SR SPGB MRl GP TR AR wd

smoStlﬁﬁg a@m%obbm&lmwbeomr@&&ﬁedﬂf @éanustoﬁ[ aoy ang Boused as

subsequent adm ni stration. Acceptable carrjers o
SUSREFFIOR ABILY erlul?%@mp eilulgse geitate pBalps sG0isF PGy @ carbohydrate
sucllGY/ derefd0ooP ?936 or & eltatgﬂl‘afﬂgmzﬁtet olymer as B derivative of
pharnaceutlca art, ‘and are descri for exanple, in
polyRéml gty da ised d%rmspmmemagw a@d: plestiazsys vl ks Exigs| phﬁhilaﬁg; and the
R., Gennaro. edit . .
ke Db e TIOR8 SPT TP CABOah R (S GUoREPE REMELLY ingrdicnts,

swebRRGH| RiprtesS d1biahBNSrededvatiDbstdnd tRdlitethst BedddeNio the administered
supp03|tor|es for rectal or vaginal adm nistration;

fon%ulémqu of thestommosnd perticulsdly s tisreempernd is feskq adgnigistered orally.
?t r a-f mﬂo‘gitlgﬁg 8‘{%%1‘8&(1% 11? mhP Eﬁﬂﬁl}l@eﬁt&ﬂ compositions may
CO ven |ona orns, er as I quli sol ut1 ons P

alscSaoRIRIRe b @ha"masaitllcﬁll}f acemaldel cargibl. Sukch cormpdsitidne magrbe prepared for

suspension in
storage aeld for subsequent administration. Acceptable carriers or diluents for therapeutic use
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liquid prior to injection or infusion, or as
emul sions. Suitable excipients include, but are not
WO 2095044 0, sal i ne, dextrose, mannitol, | act oBE&T/US2005/003636
l ecithin, album n, sodium glutanate, cysteine
hydrochl oride, and the like. In addition, if desired,
the injectable pharnmaceutical conpositions may
contain mnor anmounts of nontoxic auxiliary
H.bufferin

are FERFOEVE IR o MDAt g PR Ginel e Pt Remipeton’s

PhaiR8aical eiescek,l Piack SRR, Co.I (EAOROG&Sﬂa,ro RBY.DBS5). For example,
utilized. [0177] The pharmaceutically effective anount

Suchoeortlmﬂmapw be Snmulaged prstiused a8 tabllstse cagtsiles g seligionn for oral
t nk st he -t e

s Sl SulosRAI ! LBRL O LG YO R0 TR0 Rflons o

suspsfsieist fot injottabtd adutiierativan Smjd@talﬂés @i .be Pigpatbdds codrntdenal forms,

elth%ﬁslsllopg”{r 7 Fc&{}t?%gg; gg;/g%gga%f gcl) {ﬂe ];]:gg]?p&ogﬁ, bu%f)lvl\lntllolll 09 g s%glgsmn in

ot 401855 By b AL Nty s o

limitgd tc,osajlios,i cteb(twsp, nmanibhé,slaﬂb@e tecithiny elpumriy scbxhum@mamb‘@neysteme

hyd Rt 810 1 Hor Wifout o 2070 agnetre: dherRissabl BRbmdilutcal
compbiGoilsi HA bdhtalﬁ finéH SsduaRest loaipRRIMETiBf QibdfhSes RN RS wetting

used alone or in conbination with other

agenth @b bH&rmgagente g theliks. dfidesired; ahspiptipm gnhaneing perpaptions (for
EF@; ancer, or in conbination with
exm%@ﬁ]hQsm% ect?@é or t he treatnent of fungal
i nf@x7i on. Thﬂmmﬁnweomaﬁyﬁﬂactwecams of tlens®ngmsitibe required as a
utlhlzed in yivo or e usef ul

dosg Wil derend pictg routE9f éama’lflstt{&&}ﬂ’? ﬁpgmtquﬂﬂﬁag&ﬂaﬁﬁwdd and the

phyS&R SR ASiHROBr 1l SpRk aﬁeﬁmmde@mlsﬂefaﬂ&h frh&aéR%an b Gailored
particul ar conpounds enpl oyed, and the specific use

to aflievenai ddsiredh eﬁectcbmtpwsll dersnd om swbn@d@m #sowsight, ediet, concurrent
medtlcnPllo OX&?] ?th? o%ict%rsgfﬁuc oseos[qll% 19 e elalcta{] s%ﬂqgc%gﬁ%% or

reatne cul ar ISOF er VVI var

t hgosmyer iThe paéddctsa)r@amgbsﬁmm dsQleb@ibed e@dveﬁm&ymle tRdhlvge orin
route of admnjstration, and de endi ng on the di sease
compiatpn Wé}hsona Aectheepy Incapbination with othep thsswpyticRidiaggstio agents.

e
ooy M QBB RS OGO o i
othePGlTetthﬁél@ﬁduﬂesB&Slﬁologws, 1ﬁcziudmg attitmdieanfr dertieatnsnt af camger, or in

comgg%éﬁglggfltgu %&E RI%PHE Oitlgg %oﬁghe?%egrt}g%gg)% g.wt I l%ﬁ\%et: o gl;h%ges products or

comb@éhﬁ@ﬂs IR Beottmbeatif vivaCorCTpesin dsie Afse P AGBAE& 4d) the most useful
(ﬁﬁe erably synthetically produced according to the
mo

pﬁ@d@lrmt@@pwéﬂ vt dapandipg uport Bie| agey weight 37 Brimal treaged, the
part{< HIIP " Gonfl. gl\{\és eﬂn@{&&?& ta{nrdgt eogpegl@icaﬁgel I' n\gﬁlzh Ctﬁg@owﬁgaosmon or
nown surrace actrveé agents, exXci snoot h
comPgsitiéiss, ars empysd. oThageptitida bﬁa ﬂhm Mah@m‘anecgainleyt or treatment for a
acceptable fjl mform ng sub tancggaand coat |

particular Q{salﬁipgwﬂ YUY VL thy skegerﬁ:ﬁy cgrdifion fﬁr@ft@f"ﬁg %9d to the route of
adnﬂlgt%ﬁhsande(febgﬂcﬁng o Hefiddeed RhHiRBAS hifa RLif 8Bl 1R mpositions

ke may be used as surface active agents;
mayslm:fommelated and administered either systemically or locally. A variety of techniques
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gl ucose, lactose, starch, crystallized cellul ose,
manni tol, |ight anhydrous silicate, nmagnesi um
w@bwsrmse, nmagnesi um et hasilicate al um nat e, PCT/US2005/003636
synthetic alum numsilicate, calcium carbonate,
sodi um aci d carbonate, cal ci um hydrogen phosphat e,
cal ci um car boxynet hyl cellul ose, and the |ike may be
used as exci pients; nagnesium stearate, talc, hardened
il and the like may be used as snoothi ng agents
for D5pfation apd By fiation may dedaiet B Remigaia it Pigrnaceutigph Sciences,
18tH‘ai/Qﬁadk%‘i@h@fﬁn@@%P@%b&@A@@@%)s or lubricants;
cellul ose acetate phthalate as a derivative of a
canl®Bi¥y dr afe feumtata sthe edoinpousds of Feugeln , (Dprpreferably synthetically

prodfEe B UTRG 1S i oo L Reheto o Sef ant  mlffer’ S tomor

growthaghibRing £ of aﬁuﬁhlfﬁiﬁgaﬁ gh@pourndh tkiawAt Ksfag detiReadenlse excipients,
may be used as suspenS|oné@gents In addition to the

smopgiingy oA2§BS, PUESIBFIPBJ 2BHHY eﬁh@m%%@@@h eqcgeptable  film-forming
sub{)&erﬁgg gll(i}ggéatln%()%]sgi@@ ancp¥h%sl 1?15# \ég%s %?r t)lhkﬁccmays esters,

to-t m ni st ered nula
sulfaiedhmﬂip]mjlcpﬁlomimd:s dmﬂythb Hikenmby bd , uspdi rat Isutﬂacaar hativewdpenits; sucrose,

conpound i S t ni stere oral 01 The
gl“°8é?= Haciqrgy Séafg‘h B ]6%63 ceﬁﬁ"@seamapw §‘£“S a?ﬁl‘f]atﬁh‘@agnesmm
alur@ihef qn%%ma@e Methasiifedle MRk, pgﬁm@l@daﬁm&ﬁ FREAQ calcium

may be orally or non-orally adnmnistered to a human
carbpasteemdivm achd carhonate, m‘lcmmohudrogegonhtha@/@hyum ccarboxymethyl

celh?lbg ut %fg?(gg?nag’/ﬁ(‘%é d? Xi)g)g?lglg}ﬁ% 31%1:%'11\/ m sp aig d‘fard%ned oil and

the nga! k]@j/ ﬂa)dsddfaﬁtshﬁogﬁﬁg ¥nts] mbﬁldloﬂngln&t 011 pésaﬁleroalbbganut oil, soya
once every tnree da cyc C DaslI s eve

mayolquléﬁeg a5 §sPeRTien %&eﬂ% Oﬁgwbﬂa%ars lpge aﬁsﬁafedﬁgﬂm?%? ag aeégnvatwe of

a c%ﬁ«?fg@fa?@ lsﬁ/oh av sagﬁarye JrOughot r%e@l@l&deﬁ%sm%ﬁcrgﬁﬁé copolymer as a

natively and al so preferably, the conpound
deﬂpmb@umfewblmnylhaam hodd papugpeadiar agﬂnys, laed pé@twmets tsecleds ester

Pl Rt PRy DS o PTG dnclif 0° BATHORRy s, Fresoing

preféRéd) il ghitiohids, lgweet@ﬁ@asﬁagtrﬁ@e@ re8fopdnits Predaivhtived omd tﬁé likB@nay be
active anti-tunor ingredient woul d be about 0.0

add@égwdbgz acir@m&s‘é%ﬁ formplatjempithel sgmpeungd prrsivged bysthe wgthod particularly
preferable, 7 ng/day to
e oGP IPIE, "ae Wi 1T be under st sod
by [01883e OThe <l d:ycla mhibitersaﬂk antmlnme rageits) aad ttha batifimsgal agents

tht R FOOBTOG0C 8 T EHEE RGN 0 s aH Vs PHERered to a human
patl%ciﬁstﬁe aRlouRVENaBRE 02%¢ ‘?ﬁgk%/ﬁgﬁtoa%\iﬁ 10 %b@tn?gjkg/day of the active
preferred dosage range to effectivel nd aggressively
ingredient; alphmortmeﬁﬂralgly abow fclethgtig/day do la ¢utt1@ﬁnngkg/pmef1qhe active
mgrs&llelﬁteat%h%ra%rab? olﬂg%lno é‘i{'e%eec(gﬁys oCyCoth(I: BébSl cf'ehe ery c()itﬂgr Qay, one

eag e
tim& @Bpfduy;dmpmgenc daly, byt 1eed bﬁﬁ&amﬁ bh@ ﬂw@v&,nab@m ted hintst Ser day.

ression of the cell cycle when it
Alteav%%ﬁ'\ﬁ@g 359 pipteEbYa Fheccogmov%?mévceﬁ;}ﬁrrtbﬁ @eewsamycpreferably be
adrrﬁﬁlst\éf%@tm mdsta[téd bfowd @&ﬁlw L@g,mafr £ o ek&’mﬁ‘l@}’anoﬁ'ntré(%bl?su&lp Thus,

tured systens.
for the example of a patient weighing 70 kilograms, the preferred daily dose of the active

anti-tumor ingredient would be about 0.07 mg/day to about 700 grams/day, and more
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sol vents include, for exanple, nethanol,
met hyl sul f oxi de, and the |ike. The fornul ation can,

wo enosexampl e, be a powder, granular or ot her sPCT/US2005/003636
inhibitor, or a liquid inhibitor prepared wusing an
organi ¢ solvent or a hydrous organic solvent. Wiile a
preferred concentration of the conpound produced by
the nmethod of the invention for use as a cell cycle

enerally in the range of _about

nhibitor is %
Pre‘flﬁ B5l5: 7 Fordgygembout %éfaﬁﬁéanamléﬁaﬁhe&% as yil bﬁ#ﬁ@‘ﬁﬁto‘?d by those of
skllyfi‘ﬁ 'tﬁé artd%ﬁ)ec@ﬂélﬁgsﬂﬁtl&ﬁeﬂt %Qf b@f E’Jsﬁﬂgr &d a(ﬁJ_EI Cfté%t?}& GRti-tumor

he purpose of use, as W | be appreci ate
conmeumbpmdocﬁedd:rydihn aneyhcskml dmoumtst met exctss, Ht s@n fhnexeed,ghe above-

star DR 00t et b oSy o e Sasivelh e matipulafly gdiyamced or

lethelUWhifogle t he foregoing range. [0182] From a
phar maceuti cal perspective, certain enbodi nents

pr 018K relhibelsase of uping vkedihgydy intyleter ipnegiuberh aimethods as a
biO(%hE{l/‘lgﬁ%E/ ge%pgeg%&?ﬁ erl ﬁgﬁl{g)&%ﬁﬁc%d Jr}gééﬁodas %tgt%%glgjeﬁﬁé)ﬂninhibits the
progrﬁsshdjdwﬂ’ltge @ell d@dly shep hteiﬁ}d1ﬁbivﬁcﬁ lih aworgahis seh@hor hfdddus organic

o G S 8 e, sl o

soweﬁ{sqmﬁ& AR ekd NG ahetBido? GhethfI@ARR M Ad¥Rhe RRD oﬁmem%ﬁhﬁauon can,
include the treatment or prevention of Infection in

for pmrn]dnt beby pawplat lgogslar er fotheg welid inbibites, et bguildi lslnédor prepared

or e 4] aodi nent
usint s SN HLOT WP eRc 0By AR B ORI o of the
conipotd pestucdlly bR tﬂ@tﬁwgﬁnmctﬁewﬂgaﬁmmfoﬁ lisd 8s ReslISERM idhibitor is
one or nore other antifun ents, especially an
gengrgBhin e rEree chabPuddng abwﬁ@% YA, e W?Sb%PPFQPéIaWF ggrount varies
dep%rﬂirﬂll% on | Vetzpeg er eo{%ﬁtcl‘éil:ll 'Csﬁétﬂn alt1 Ble ﬁ%s@ GPuf¥ as will be appreciated
by fet{my off pettinacy ahﬁhnttheer aici AL, mebet'r;ahn ggilieatjons hemay be necessary or

azi de of anphot
prefelih rstspnngs AR LA et e 8t AEpu apisilshs Sgeope rnee.
ot 18Ol yeRs: Wﬂhééﬁﬁcaﬁ etsPéive, CRxtaih @ﬁibbl@ﬂn[éﬂts fRofide methods
“nystatin, candicidi pi maricin and -
for ngutmzmmamrﬁmg@log&pmwe/or naxaﬁwg@nm ﬁmfgusj #ya ediiers; involve
adrrg{us e%ﬁ% H) thE Qlibagc? cg&ﬁgﬁgﬁr{]??lﬁﬁmg el éi%@}l;eﬁ?ﬁ?ﬂhgl&ﬂ?}ﬁsg%nl or its analog, for
exaﬁxlfb‘a:l agﬁumdexﬁngdﬁrah&nhym{op&emghhhﬁm @ 4ty Linaloneia ; anna@bw@n Sind emanner

peptide antifungal s |nclud|ng the pol yoxi ns and
"Vhlﬁli1 RWWEF@?@“%@%@BW&@:’? f8¢fch as naftifine and other

;[9!1833] e ePﬂféf gﬁ%ﬁdlhﬁ:ﬁfs BhdRicSihe Qfégtn?e%‘t) be Prevéﬂﬂoﬂac?tq{lﬁétlon ina
and triazoles suc .g., clotrimzo
paunmtdlyrvaxadlogs:nik ftnguoswbeb ﬁ),osehs:tqzthaholve or tofered m‘ado\lve

OXI y4o) erc zoI aconazol e or flucona
NP7} Rnoh i SRERT solate® f e BRERs R arprROR SE Mrcetion in

a pALRNLH a%ﬁhoa WHARHAE bsthidhNid @Esidla @b @ﬁé'@f'hmres@tﬁelearﬂlfungal agents,
Tur ner and Rodriguez, 1996 Current Pharmaceutica

espesiad]yom, agpntaticer Sipa dehyibophenylehipigtomitsinalog ipslydias egeamphotericin
t

o T PSR! ARy TGP0 By i s, o

hydedZider of amplmtemthB’ wiithe 1-aiviicod-eretylpipdrazing, and other denvatives) or

nonr es onsive _to e or nor ot her anti fun%% C?
otheg, polye ﬁge @g’g igfics, including, e.g., nystatin, candict

p1marlcm and
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ot her antifungal agents is otherw se contra-indicated.
Those ot her antifungal agents include, anong others,
wo bawse7ami | f ungal agents di scl osed above and ePGEHURBNE003636
herein. [0185] In the foregoing nethods for treatnent
or prevention, a dehydrophenylahistin or its anal og,
is adm nistered to the subject in an effective
antifungal amount. [0186] O her enbodinments relate to
the treatment or. prevention of infection by a. )
natageie gtg'}‘fWSWEh GUEOMViE: geliinosapdipy, OB QiR | iBFfudine aturally
occﬂﬁﬁ%dﬁlﬁp hepylspthéic! Anflbes; { §ingiBbAGo[aldipthaXNeliRRéde®N nucleoside
with the adm ni strati on of ohe or nbre other
peptade wiftiferpals mgleding the pelyerdnnend vikkoreyamsp lalylamines sfich frenaftifine

ond B s, SRR APPSR Lo S PR amsrorant b Setten as, cs,

clotiimes e, aflcyndzoled kbtbfindzd¢, debRSRITBubedHALYI1a dx@tbnaBle, terconazole,
azole or triazole such as fluconazole, for exa

| e;
itracgRazaly et Bacmarale andytheyltieo ion 2dditipral somationsd ant nggael agents and

. . | . i 1 .
non e ARl ller Nl ! T Rer ol RoriBlsy BB Uyrrent Pharmaceutical
Desipah¥yd0922eNnyhatheisdmbodanerit i obra thegrazmyenb er grevantios bindettion in
before, after . or at the sane t.i. the other . i
2 pajfep fﬂar?gaﬁé%e@m Byngus, dfofics v PR i Baifepfallergio to, otherwise
intoRFRR Ak B MofresfdSive GO Stathde Bitleh 8h RN galhbdnt P& Hidhobl e use of
use of reduced amounts of one or both antifungal .
other gnppitngsitagents &l dhdrwisetcontrhindimatsdn (Thasreathérfanti Gwgalgenrts include,
0188 till her e | en rela t .
oy ot iy ot o BRERTSEN el afl Gidhenegpereip
angdIssit o i sulej eedredodg t Mgetiiddeat RNt trkm@fievent iptsvettion, a
i nfection by a pathogenic¢c fungus, where the subject
dehydsopherylabisti gF &8 aelohis pdminsdaetn heisuliget ia ag efigetiyegntifungal
amoufeul t of genetic -39 WO 2005/077940
PCT/ US2005/ 003636 di sorder, disease such as di abetes
or [H186] or Otheeembotfimeits oglate ¢ddredtdatmenp pr preverdisn axf iindfaction by a

treatnment for cancer qr.other di.sease r druqg: or, .
pattgh it (ks i REGH P ACSREPR oL R SRRy P hen e Shits analog, in
conjﬂh&tﬁbﬂ WHE URe @dmBi@dtiod bARBES baRtad ofRr @ﬁtifhh@l tab@atd, Ading for

of an autoi mune disorder. \Were the patient is being

exagplengiiy offbe prewigpdy mentioned pepmmonoBL P RS (pe3. yegnebination with
J >t k0 i ti L
weafindh it ERRARE B Bty o DR B Urk Rrputasin ap acole o
triazoley  beudho- adawi ni sflwoagkold, t h titve | NeRanEdyppr @easi veureobasidin;
o nt to treat or prevent a pathogenic _fungal i
dlhsfadﬂcrebéeﬁ%lﬁwﬁ%?fgwmﬁa REr alhseﬁgefcasﬁlm? s VieHy &ht Wiy ¢ sdifferent
deh$d6pHenSRARBNbr i@ anfogvent i on of infection by a
pat hogeni c fungus in a patient infected, or suspected
of [687hg i Hieeddhydrophdnylabistiv or ity anzldgrimay beradmirgstensdl bafore, after
ti fungal dehydrophenylahistin.or .its al 0g. i .
or o il o R R Sihen g b e TS B dpfhegimens, the
combitatioll therbpie Fal eetih Shé b€ lol dedi@e® athoutls \bfPERt 6286th antifingal

i nhi bitors, )
components, relative to the amount used if used alone.

[0188] Still other embodiments relate to administration of a 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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reverse transcriptase inhibitors or anti-vira

agents). The dehydrophenyl ahistin or its analog nay
weooatimiomd st ered before, after or at the sanme PCTESHS5/003636

adm nistration of the anti-H 'V agent(s). [0190]

Anot her aspect of this, invention is the. treatnent or

prevention of infection by a pathogenic fungus in a

- pati ent by admi ni stration of an antifungal
dlSOW%?, (ﬂfeﬁl e an Ig?aﬁvlgt% é)g rl-gk} glh gphg]ls ?ﬁ’isﬁ?tié’%ot% %{acl)'lﬂnlgrg}gf rgr radiation
treattddht Rt Qﬁh&r of @’fH%@ dResse, &Sd&ﬁgJ & dider@R iBAucE® iBmunosuppression in

anti bacterial agents, preferably in an effective
commmwﬂh aﬁwer@gqrg@mﬁransnlanta@m omthe memm oﬁm:axémmﬂmne disorder.

ct on nyl ah
whdb bl 16880 ar PR, B IALERRFCH Eppdhdsdpipieragent e
conrfedfidh watma t&suadfrbﬂgaﬁ taadpl-meatioh, 4 BehyatdpRenyl@RiatdrSds. analog may
[0191] Pathoggnlc fungal infections which may be
be Gpraélatn@ate@ﬁ Ve s iragupRpupnyessivg; ageniga de tipgt Apgesvent a pathogenic
ﬁm%ﬂqﬁhﬂﬂﬁn anong others, Aspergillosis, including
nvasi ve pul nonary asperg|II05|s Bl ast onycosi s,
[ nqmlsa] ng Amotliss asgtcoof thapictintiorpisabe gesme or pfeventiomns infection
bl ast ornycosis. in, the central ouUs syste
by sCBEA I SPRES ) AR T e oG SIS Bise P, PRIV, by
admihidtRAbY of hAGhtifesl d ?drBﬁﬁdn?lﬁﬁﬁthbi ks Iﬁhadagmn LoRfBSion with the
urinary tract obstruc renal transplantation or
admpnsjraluyn ©6nne ot mete aitialdBf &@rapgmticp t(ingluding e.g. HIV protease inhibitors,

. d cl h
rever; Cfggtgan?%{%tarsg g%élgl%’:f;'f)r f flnnc “yivs Iagglté;) rﬂ%‘#ﬁyﬂ%@%ﬁﬁ%@(‘ﬁ glhlts analog

mayQey pdroisesged bsfore, Hiftst epat denBgiestimd/lie akimpeisgition of the anti-HIV
i ncludi ng e.g. craniofacial mucornycosis and pul nonary
agetti§or nycosi s; Paracocci di oi domycosi s; and
Sp | ChOSSer ab nRGAPE G frfhent i Bréf€htion of infecti
SHEUBAL | ¢ IR res B O AmRiAPl At iient f BrofBhtion of infection
by aquthpesnit iforgus @ (Dllll'p mietién Gy adméanistiation g kn antifungal dﬁhsdnmhemylahlstln
Jtore . dehyd i stin.or .i 0gs may he e
or Rarbiet ) PSRREPHI rbrins PORTTHTSR B B0t geqoter antivioti
con@&iﬁ&l@,g@gbcﬁaﬂ}u B br ma)f:@@ﬁﬂb@aem agetBprefetBly MUl eﬁ'éctlve amount
where the fungus is resistant to one or nore other

and gegimenfrig dreat %p%@@&actémalm’@?tm hdeain.dhe delygonhenyighigin or its
a5 LR LG S B e AL S Sy ot
agert@hposi ti ons containing at | east one antlfunga

de roph lahistin or its anal.qg, are als rovid
oloag”, refn%}ogewﬁ cgf‘?@? fnfectipS o e, R, ST by the
discRR&! TRGRs! fRlude0aRBRS tiRns ABérdiRodaCisuaRgt ﬁ&g%tl‘hie ‘bulmonary
with an appropriate package insert containing, inter

aspeggillesis; d Btagtomiyonsis, aimgludinizo prodeundnor eadeanrogmswﬁeumfectlons and
blas ntrng{(; gﬁl}"\')ﬁ icglﬁrag 8%@‘5{:%%%%} g:r%né%%lﬁseé["@l&ﬁu&mé’ Qe%ro%{a%e citndO diasis of

the GehyEr aphienryd. adl phtidatOkyitht Ridasalstaied, ogeiahertrasd tobstfuction, renal

second antifungal agent. Methods of Treating Funga
trangplgrdationgy poorly controlled diabetes mellitus; Coccidioidomycosis, including chronic

disease which does not respond well to other chemotherapy;, Cryptococcosis;
Histopolasmosis; Mucormycosis, including e.g. craniofacial mucormycosis and pulmonary

mucormycosis; Paracoccidioidomycosis; and Sporotrichosis. It should be noted that
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[0193] Certain enbodi nents disclosed herein relate to
nmet hods for treating or preventing a pathogenic
wo eovgal79unf ecti on, including for exanpl e AsperptT/USRNT003636
i ncludi ng invasive pul nonary aspergillosis;
Bl ast omycosi s, including profound or rapidly
progressive infections and bl astonycosis in the
central nervous system Candidiasis, including
retrograde candidiasis of the urinary tract, e.g. in
admppagtialion SXfnAt FORPUHIOR SPEREENE (A1 afi{pngsl gamount of one or more
. , . r. . . .
e AT pr PRl RS, BHELAT BletR 0! et or proventing a
pathpgenicufingy infebiicninc thiaswmdien witijeth whemstha dingue Spmatitanetd one or

mbr%@?%%%ﬁéﬁﬁtﬁ?%&%%@&ﬂw%%g %1§eco i%%g I%t%{or]egotggrga_nﬁﬁmgal therapies is
contfdi@i&a@efd@_@ggbs_ﬁameaawes and pul nonary —mucornycosis;
Par acocci |0JdonYCOS|s; and Sporotrichosis. The '
meltg8k ne\ntifimes] pharmaceriienl seraposifipnacontaining abdeast one antifungal

ntif al.. d r nyl ahi st . ' a - .
3R ine S RRGE 2 BBl b BeeRPpRBiei ] e dislosed
metfode g Thoderphesidceuticabedntippaitiefls may pe packngeddogdtirer Geth @i appropriate
enbodi nent s, t he dehydrophenyl ahi stjin or its,anaI?%,na%
packyge HURIL TPRPEIG I & dFRRANS AT IArIAigRiTRFERY Hy NG appifuneal
use.ON ?{h?ﬁnégg{tﬁaln QBrAEAUMORRE WA S A WhidH 0B Uhe or more
antiftungal agents such as anphotericin B, or an
dehydnohemdildstirortits ianalog togatenvitls u sdvond antiengsl agent.i oned
previously. [0194]. The_pat hogegni ¢ ngal infection may
be topical, e.gg@;%gﬁgggﬁﬁ}?gg gﬁﬁgﬁﬁ?ﬂg. or gani sns,
Sp¢wiosp ofCedamdérdBodithents iapttyEd Rereld @1abs P iidfods for treating or
Epi deri nophyton or nucosal, e.g., caused by Candida, .
prevantiec arppthogtnje fengal dricelind. veeiidieg Tramampladispyeillpfe including
invaiflf S A PN BRIKS BRREypSf ol RS FO R ST TR (T paggeseve
infeGohA LIBPBRSHNHIBBRGN ths@atrafi dekwas Syshang dfandidiaSscmicidingastrograde

Jaracogcci ci odes, Histoplasma or ast ces.spp. Th :
candiSiraE o G HROHD ST POBTBURYLREND TSt B tact Sostruction,
renal MaQRRLAST MBEOSY Sontflléd lIRMRRS Rhellith® NTaGididilémPosis, including

phyconycosi s. &2%95] Furt her enbodi nents relate to )
chromist Wiseasef which r dqes i 10§ tepqpdevelhttpnefher chsamaibranyi cCCryptococcosis;

f i n L i ; T
sistpl et S BROh RS, Sk e’ LR RrbIBBRHR SRS} R pRmonary
mudéahydosisCPattatsRlioidddydSsisgahd rSpbmiricheger gihd uestleps. may involve
anludinﬁ A. fum gatus and A fIavus;,C%&gtoco cus.b
admifdgepRineast Bleadniiingad dENvSpphenyialiyiion ¢S Bree Ghiyfesggbed above,
to ABLMEE | uibfdbS suchNBHTBEY RlnoSl GRHiBA is theafel SH Pred@ifted. In certain
Imnitis;” Basidiobolus ranarum Conidiobolus spp.; )
embleidientd the fehydmpberybahintin oRfts awphegssmeayipe admivisigeridrig cepjunction with
oryzae and R m crosporus; ni_nghanel | a s X
¥R 36 67 Qo Hoar BRL R Lo e g R tume agents such
as alpBoEALh B 681 indddekdiritiasit RORROCH i thidke SR 61idd, prévicusly.
Sporot hrix schenckii. Again, the nethod may involve

adriPHMt erThegpashagshici fimgph dafagionenay be topigal.f g pused by, among
otheqeg}%g{i%g; gg%/clie%m)ﬁb'%zﬁcg?&, i f{;rré&]pgﬂg%r{? KitcPosPoRdt bE %ideﬂ'nophyton or

nee suc Infection
mucosal, e.g., caused 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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Is-treated or prevented w thout'inducing an untoward
i mmunosuppressi ve effect. [0196] Further enbodi nents
w0 edoane79s® net hods for treating or preventing BCT/US2005/003636
pat hogeni ¢ fungal infection which is resistant to
ot her antifungal therapy, including pathogenic funga
i nfections which are resistant to one or nore
anti fungal agents nentioned elsewhere herein such as

e e R e M i R

infedtfoh 2aRYAZR CinbFet BEnRoAET mPE@YMhA U ShbndBRELRARESks, cryptococcal
exanpl es). The net hods may i nvol ve adnmi nistering to

rnﬂﬂﬂﬁéﬁ%@nnﬁ?wnumW$SOr nor e antlfun?al
doLISEPP o dbhe" ehbh Tl ey 18 Pl o8 n BTy g

pathbgbn&ﬂﬁh@zﬂ rinfeeidnf dehgrl fiohe tr@roiupcdnbigtisgibf €aididasspp. including C.
_treated or revent ed, %9197 Furt her eggodlnfnts . .
al %&a@ef%w s Kod€irof- FusstanddC.ofalkyiatd; ddipergylus spp. including 4.

fumz%?tftp QQen) ﬁa\fuk’" oc&fc%: héo?ﬁrnla%s BpRAbMPL ﬁyw(?ndh?dmg Blastomyces

ergicto, | erant of or not responsiv
dernaigitliser Raadzmtbamg!al carivgi; ayocoididideswhiomitihe Brsélidiolst hemarum;

Confiel i oS, SOURE: SRR BGEHEE & orvzse and R
micriEIdiksd N €l Sin SR € sPET ERRiZEMEGEDr aSpp. A PR REides Bbrasiliensis;
flucytosine, one of the imdazoles or triazoles

Pseudplieschatianhoxsliiy Rhinagpesithurs| weberk end coppaothrie schenckii.  Again, the
rac zoI dt previo 2HBE .
metﬂé);i(ia 1?192 ﬁ)z%met %ﬁlalgfs%gi&g [ %vol {I/@ m ni s@gfslglﬁ, g antlfungal
dehydm;ihemdihlﬁm ordtseanalogne a@aﬁeﬁtmﬁ neﬂgqi'iihereof such that the fungal infection
ydr o hen | ahistipn or its ?Eﬁ% i n_an anngpt such

i tr OTQT Vﬁﬂ‘@ MIhRYtdReYCElg anInfqrEL BROSRREGASHE &G °Ct- 42
V\DL' 96/ OH(2A0: Bﬁiﬁé&i%%%%@%%e@@@d@&e feating or preventing a
Dehydr obhenyl ahistin or its anal ogs [0198] Certain

pathegrisadifivegal sinfeetien evhich paclesigfent dehfliroptidmdabtherpy reluding
pathlgéﬁsnllcf ﬁlrﬁg%lqg%gtﬁ érevsféhg% a%r;e/l %%%éri% ?(% 8196 gronbrrgrgfll 8.\% parggl% I;rr\lleﬁtloned

or 11S
elseWRdrantesein Riich ake dmplotediteh lBjeﬂlﬁsrtolsﬁa,SbneOﬂEthe 1m1dazoles or triazoles
dehydr ophenyl ahi stin or its anal og descri bed

(inclyding - FhcrBryals, KetosPmpple,r lﬁefqna%fée F‘Bﬁl ﬂ%?d?ﬂl?r REWPy§hy mentioned
defy

exarbB IO OROE M hplyclhind ffing & HeAliBit 8 nore antifungal

dehyidrophengalpgite ss ity enabg,cint @ ampiriii andadosingeamgiswhj such thatm fungal

S S R R R

of [¢1v8] pr qf&ﬂhéﬁ@nﬁ@&l&ﬁh@ fiat€ AIPRLINES: fSleHestidaedr preventing a
above. The dehydrophenyl ahistin or its anal og can be

pathpgaaic fageldntsaomin hpatisat wheét #lleegic ém dntelerashal grenot responsive to
C Y [ : )
oot Bt PO Alon NG, SPORE ARk Ahofl il dfienwisg contea
1nd1@a,t@1 inchingDonendarmRore otHeh enti gk Ageatit rmemionéheisewhere herein such as
har maceuti cal, conpositions. The ackag an contain
ampfigigrigjp fﬁufﬁwtoawﬁawe?fsth? Ridaples PGSO NGRS 8 Hgpnazole,
ketobSt56! BAbchatdle LAEHR %@H@r PI%QRMEIZ GtntiG AN Hin] Bleﬁbn SFhe methods may
Opt 1 onal |y associ at ed suc contai ner(s) can be a
invornest acbmmsmrmgetomupMPpmm ong pedndry amtifmgelr dehydiophenylpbistiy or its

amalog,%llJ l::u? tatlnggnttsg& that a fungal infection is treated or prevented.
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manuf acture, use or sale of pharmaceutical or
bi ol ogi cal products, which notice reflects approval
whyoosheroagency of manufacture, use or sal e forPdIIOB2V05/003636

adm ni stration. [0199] The followi ng non-limting

exanpl es are neant to describe the preferred nethods

using certain preferred enbodi nents. Variations in the

details of the particular methods enployed and in the

precise chem cal conpositions obt ai ned vv| | I

undoubt edly bhackaged Lichydrophenylahistin opity;: in the

t s I

[O Og]gréehydropher?éldgl?ﬁgt P‘ﬂgt\%vatso %ynt S|d§%}§§?@?¥hﬁml§tm or it

analogm gerferabliy graclkeged mdnmgnmmsuﬁpeessmc) bhtbfnged) db]absir@henylahlstm or its

analjrggs%1 S %m%nt sch eﬁt%hdﬁto W‘Q@ a'_lrlltyaEtNaru thmﬁﬁg%}_brbwtﬁnalo g, as
desdab e akvOMracRagkd SvilheyeicabiisHor %1%0&@@ B QiehPdBphenylahistin or its
PCT/ US2005/ 003636 N, N -di acetyl -2, 5-pi Feram nedi one

analpg(pD 2§ apsantifypgak agang bzg]:hogt gal*gjfn'geq; gg; dRmunosuppressive effects

w1th[1n1g| Sh{ﬁJﬁBri 6@5} m&_\eq#l o%gleeg [ékég%dnﬁlggs %‘%O (%) %ﬁ&nogu esgrvg 1a§1t1funga1

dehytirépheayadhistin omicednatog i§ Nﬁ@‘hb)ar ¢flohe 96 t1g, prefoRdBsubedt of ddmegpounds

m xture was. heated at QOC for. 8 h_usin
desciibrd ahoteo n%ig%églwdm@swjf R OT i el iRetaR 28, beppe ﬁgeﬁca%le with the

t
ol e USO8 S\ ASE L

or aseth@nr iagedieNad actdnﬁwee e.gt ione ot eweh)f theingsedientepf Nam@)nnaceutlcal
con ntr

corr%o:ilﬂo pfa%(afgg F‘illﬂ oongaér“lg%a (;I;_?ﬁ?r{a ggﬁt%ﬁ%s ﬁ\f@g w1tlhlotng5 It'nore of the

ingredienty Sbﬁ'thé Z fiehnf da080tichlORempbditionset he]pﬁb@ngn @ssociarllf @il such
26.4 g (61% of N, N -diacetyl -2, 5-piperazi nedi one 1.
cont:gmgg@t AN bg_ g potice 0 s fonm prescnbed by a governmental agency regulating the

manéfaq{?qut ! 625 é gﬁ ?ﬂglln?a(géﬂ‘f?l %_ r(mﬁkﬁ%/ Wil edtce Zeflects

gerazi nedi ffon o
appl‘bvél]hy]thd agenthyf m2ayfactypempb pi m’lmlﬁwz blhmamdzmnbtrmm ehyde

[0199] The following non-limiting examples are meant to describe the preferred

methods using certain preferred embodiments. Variations in the details of the particular
methods employed and in the precise chemical compositions obtained will undoubtedly be

appreciated by those of skill in the art.

EXAMPLE 1
A. Synthesis of Dehvdrophenylahistin

[0200] Dehydrophenylahistin was synthesized by condensation according to the

following basic reaction scheme, as shown in Figure 1:

v
(o=
NH
N 0 é o)
A
.__z_q__> 7 NF NH\ 4 - HN Z N NH\
kg/N\AC NH N~/ P NH N/
Cs,C O3 /DMF a CsyCOs IDMF o
1 3 DehydroPLH
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(100 ng, 0.609 Mol ) in DVF (2 nL) was added conpound

1 (241 ng, 1.22 mmol) and the solution was repeatedly
weraszved in a short tinme to renove oxygen aneCT/Usmh&e)3636

with Ar, followed by the addition of Cs2CO3 (198 ny,

0.609 Mol ) and the evacuation-flushing process was

repeated again. The resultant m xture was stirred for

5 h at roomtenperature. After the solvent was

renmoved by evaporation, the residue was dissolved in

the m xture of EtQAc and 10% Na2CQO3, and the organic
NNQH&?%CIV@§ nashed M.t h 10% Na2CO8 agai n and saturated

re rmes, dried over Na2SO4 and
cof2®i} r at28d igno¥ gmlml Theipeaginddiahe 10(2,5-pigsrqzinedione dAldrich

co4fnotied Boo-S0Y T8 ol pfahete eniirde (BGory e 36 Wigh sodium
acetfte TREO AYP {17008 %Obﬂk &ol)%ﬁ@ﬁf@%ﬂs%h@&'aﬂ 116‘@2@3]8 H@sing a

a solution of 0.099 mml) in DV (O
doulvlaeowd@ndelmemmed anydatmesphere. HftarooPnses resloaqq ba ¥pporation,

t he so ti [ ep V, d hqprt
the pOFE Nt SBRVEE . AR St WP TP ooy Readbtg, N0, and
satufdikdl NaCInihede a8 B3ed@ier N&,SD) dandnghcentrated aq)'acaﬁldl" he residue
t he evacuation-fl ushi ng process was repeated

was THRHed WiBaFIReT i REBRcOHds Tenedl Vet Fsnsiaflizgd TgEIOAC with
ethe& 186nt REARHNG @t"ﬁz oPR NNELRATES.- ﬁgﬁﬂlﬂeduﬁﬁﬁ i.d

eat| ng I ncreases t product| on of |soner at the

(D

evap ratl on, the reS| due vvas di ssol ved in Et OAC
@g%zth water for two -44 WO 2005/ 077940

F’CTéié‘é?OOF’I‘cQQ?s@ﬁ@lontdf@@ ﬁ&l@leﬁ@l-prfﬂ&]ﬁﬁylmazﬁW-4-Eiib©€aldehyde

tinmes, dried over Na2SO4 and concentrated in vacuo

(100mg, @é@ﬂmgm@m@m@m@maf)addwn@am%bé?élrlveg a %Zp@tnol) and the
SOIU}‘.\IAH% %aks) rrle h edglr ué(gd %non shAryg}ngftg GEHGS eygténg %n&] %@éﬂ with Ar,

I'S Cru was nor
foll§weby MEéLEdcaﬁai yoslcezcdih elgseng D609 rmesh) dué thasvacuation-flushing

di ssolved in 90% MeOH agq and applied t er se- phase
Progaps WAt HPEHEN peal- PAg KesulinE maRpe pas,st 2@8 f%f i’lzfﬁ Oé'F {roapgrature.

AftHShE gol@erlt hWhS %mo%dqgj @ﬁboﬁaﬁ&{ntﬁ@reﬁi@ug e Utsg‘llvécﬂm%ta fixture of

over mn at a flow rate of /mn, and t
EtO@esmdekﬂ)% t\hz(ﬁ(i)z; mnwabe oxghhie phasg vmm@b%@ﬁhrlé)t’/ealaﬁ?pa again and

satuaaé%g]g?(g{)#é F%\H IcH‘led.ﬂ)'lgr7]'\_IE;%8€; centr gci Lo\\%cﬁgl HeE ges1dua1

oil WY hifREel by @olfieh c}ﬁ&hwdgﬁplhﬁﬁyélﬁbu I,'B;ﬁngnCHGJthBOHt @00:01o 50:1) as
Figure 2. 102041 In the purlflcatlon of

aneéﬂi‘ﬁf/@r% B&H %0 pha pale Yllomelidd- Fi gure 4, a mjor

Delggﬁg% %%hﬁs‘ﬁﬁ desired Z- form conpound of
| ahi stin. The formation of an E- isomer
waq02033 er VEd aashaioni 6102 (Aomeo A nimbip it TIIYY (0.8nnilg lwas added
was eluted as a nore polar akthanZ|s

bengy i S1GH DQRaImE g SR BB TS EREB B et o a short
tim&M ‘Pé?n%ce ggéMJM{Jﬂeh ithPAY, tfo@&wéﬁ%%%ﬁﬁﬁﬁ'cﬁ@ﬁ@@? (53 mg,

was re was al so observed. The formation
0.149 mmol, 1.5 eq) and the evacuatlon—ﬂushmg process was repeated again. The resultant

mixture 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
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of these reduced conpounds was due to the al dehyde 2
wth a reduced inpurity, which was generated during

wo b@sogwct i on of with DI BAL-H and was not sepBCHUSZH0$/003636
t he subsequent process. [02051 These m nor conpounds
coul d be renoved by preparative HPLC purification,
af f orded dehydrophenyl ahistin wth the Z-configuration
at the benzyl i dene part in a 60%yield (20%yield in

two_steps) re than 95% purity. The conpaunds
timeiyfydh AR AU BIeB e 90 QVRY TeSle e PRI vacuo. On

i 0 o) es vedt i .
TLCRL KRS OLDRE (0, Y S bS5 o i Al
lumioesvponena 355 tron 3IV.n T gurity of this guds erodueti was, mBre than 75% from

m. cal ar ac eristics: [0 06
HPLG AP JH0 AT FrotR st groroyed 5 028 W0, g apd govtied to
reve{ste hasel FLRIOE Uélﬁmhf(Yﬁm‘lfPhéHTEﬁ)SJM\@ tandEs0tniNVih délatel 969 a linear
WD 2005/ 077940 PCT/ US2005/ 003636 EXAMPLE 2

grads}ah finesT G togido M émateh averckoaninzait fw ste of 12 mL/min, and the
desiltggﬁja%f Qﬁ/ Wag g&?&%daﬂhs&h Pg{e%%gtekfﬁz%uﬁlQﬁ %Y‘Je a 19.7 mg (60%) of

ural errvatives o istin wer
yell@y ntélesidz ﬂ%ﬂ&mb&@leﬂgstmt o tThe HMLCOwrofiler @écthieo rsynthetlc crude

schenmes t o, produce,t dehydr ophenyl ahi stin. Synthesis
dehs@yonhswl@lswlé depictpq §E¢i§urf)2 is simlar in certain

Mﬁ] s 1R dRurdaidiest cﬁhgdm}QR}%g%llgﬁiQtYrg 2@ QlWWinaﬂ‘lF&%iéln a major

esi zed as I n Exanpl e
peakAWpS N dhslr%ZA&);rN demigeiud pRd¢hyNiapheybagn Dhe/fpnation of an E-

1sorqeg0x{aa é)ﬁ%]ze ! Iﬁg[\%?igorég%% ut%%%zr( cﬁ v%ag ﬁ%(g{%as,\ﬂ_fnore polar
pealiNhAg ZGsalbi3/ AMVbther iros EAI8/ ﬁiMEeducéd XHaNoBicofp6uilis, in which the
dimethylallyl part of dehydrophenylahistin was reduced, was also observed. The formation
of these reduced compounds was due to the aldehyde 2 with a reduced impurity, which was
generated during the reduction of with DIBAL-H and was not separated in the subsequent
process.

‘ [0205] These minor compounds could be removed by preparative HPLC
purification, afforded dehydrophenylahistin with the Z-configuration at the benzylidene part
in a 60% yield (20% yield in two steps) with more than 95% purity. The compounds with E-
configuration at the imidazole side of the diketopiperazine -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 Characteristics:

[0206] The above dehydrophenylahistin compound is a pale yellow solid. Its
structure is confirmed by standard NMR analyses. "
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1 17 1.2% t Bu-dehydroPLH -46 WD 2005/ 077940
PCT/ US2005/ 003636 Route A: [0208]
wWORNsATaC et hyl - 2, 5- pi per azi nedi one 1 was pr epeCEUSHG5/003636
in Exanple 1. 1)
1- Acetyl -3-{(2)-1-[5-tert-butyl-IH 4-im dazol yl | et hyl
i dene} 1- 2, 5-pi perazi nedione (16) O Ac NNH N--/NH O
.10209] To a sol ution of
5-tert- butyl i m dazol e- 4- rboxal dehyde 15 (3.02 g,
19.8. mol) in DMF (30 Zadded conmpound 1 (5.89
9.SyRfedid ax’fﬂ"%x)sm@f@ha&i@er&ﬁﬁéﬂ 6ﬂﬁulﬁ@§vdr6&1@ﬁ’ﬁﬁlﬁgk%envatlves

evacuated 1n a short time to renove oxygen and Tl ushed
wi 10202} fS-tmc@mgldienyattvlqeof édlddnopbqnybthls@g mSlegle?izqi according

the evac [ gces
ot By B Rk B e B B A SR SEE PPl gy rowe
A (s'ée ﬂFlg’lire NP EBiHheAp el edrtaieresf¥ctseto thé @yrﬁ@ésisecm th¥@shydrophenylahistin
removed. b evaporatlon the residue was dissolved in

synthgsizegiag frubxangtle it OAc and 10% Na2CO3, and the organic
phase was washed with 10% Na2CO3 agai n and sat ur at ed
NaCl for three tinmes, dried over Na2SO4 and

Redieont rat\ed in vacuo. The residual oil was purified
by colu t ography on sili Png CHC13- MeCH

(1Q£)Ot05v91asa to ¢ 1.90 g (33,9 o
Pa\ Ie yel | oy sol ik (27Q Mz, 133%/%\
(d, —br=s— 1HY} (or - s, —tH——>7. N1 ~ONH
Aes CgFfs/DME, 47 . 2. 68 M) %\ﬂ%s N/
9H) 2) t-B drorfhenyl ahi stin .,/ HN/ NHO/ Y
NHN_/ %6%? To a'sol ution of oL tBu-dehydroPLH
1- Acet yl - 3{(Z) 1-[5-tent-butyl -1 H 4-

Routet®zol yl ] rret hyl i dene}] - 2, 5- pi pexazi nedi one (16) (11
ngy, 0.038 k9O n DVF ( 10rrL) %%;_{ﬁded
berzal dehy 19 L, O. 19 5 eg) rand the solation
AWﬁ\.gié’epeat edl y evacu yﬁ%‘ﬁ a shortisti ms r ephyg
0 n_and TTUshe foI | owed by ada t
2603 052003/DMF Cs,C03 /D F
1.2%

1 ) tBu-dehydroPLH
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(43 mg, 0.132 mml, 3.5 eq) and the
evacuati on-fl ushi ng process was repeated again. The
wo e®altame m xture was heated for 2.5 h at 80CPCHUSMN5/003636
the solvent was renoved by -47 WD 2005/077940
PCT/ US2005/ 003636 evaporation, the residue was
di ssolved in EtOQAc, washed with water for two tines
and saturated NaCl for three tines, dried over Na2SO4
and concentrated in vacuo. The resulting residue was
Rouig A50l ved in 90% MeOH aq and applied to reverse-phase

HP lu M- Pas - .
ol (T 088 o MM pEES S pitidelong s SRehare i Blnte 1.

1) 1watetyl-3oi(B)-1-16 tari-butalt 1 /d-4fihdduzo Bt jmetifylidéhell-2 . Sipiperaobdidne (16)
desired fraction was collected and concentrated by

evaporaion t ive a 6.4 ng (50% of yellow col ored
terde: b | ~_dehydrophenyl ahistin. 1H NVR (270 MHz,

coc1d) 6123 \pi-s, 1H), 9.18 (br-s, 1H), 8.09 (s,
1H), H N=AH), 7.31 - 7.49 (m 5H), 7.01 s, 2H),

1.46 ( 9H). [0211] The dehydrophenyl ahi stin reaction
to produce tBu-dehydrophenylahistin is identical to
Ex§0g0oe 1.Td 92didfionl be5tat-Butylmidhiblef-cafvexaldehyde 15 (3.02 g, 19.8.
t Bu- dehydr ophenyl ahjstin recovered was 16.5% _Route
mme}) i 92/1%?3%\1?@ Wt addedirpmpgunst bep%? BASEREIRD A Solution was
repegfeﬁﬁraé'v%ila%ﬁ ih sESAf o Femove) oxygen and flushed with Ar, followed by the
1- ACetyl -3-[(Z-benzylidenel]-2, % pi perazi nedi one (17)
addigion Af (005-(9. N, 2972 e2adl) afid the swetuationflugiiing process was repeated

w5 S5 5 R e bt

rem¥@ bEReAoeMon, EwAcddatuedvdsndissobRal in thel MBtir® JFEPIOME and 10%
oxygen and flushed wwth Ar, followed by the addition
Naxgfs,ad drporganie phepe vgqso;pshm;ﬂ} 18 N3 again and saturated NaCl for

thre& Yiﬂl%F,a&rieﬁ Q)-VH' Nﬁz%idl%nﬁ rcgﬁc%ﬁéat%ﬁ'jf {;a%ﬁg.agﬁﬁ ré'%ﬂﬂliapoil W% purified by
resultant mxture was stirred for 3. at room
colunenieombtop@phyAbt eilich weing ATHERMa(d$ (1@ wed0:by as an eluant to give

L9 U tacoranenla b s aHOME Bty biie BRde A1 @ br-

150} B dD: 47 GV TR Bl 33 LR eBE P20 PR 147

9H)Vacuo. The residual solid was recrystalized from
MeOH-ether to obtain a off-white solid of 17; yield
2) t-BuSfehgdrOpl@ylahisth WO 2005/ 077940 PCT/ US2005/ 003636

[0210] To a solution of 1-Acetyl-3-{(2)-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;CO3
(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. After the solvent was removed by
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2) t-Bu-dehydrophenylahistin O HN/ NHN-/NH O
[0215] To a solution of

waz20us0tihe 3-[ (Z) - benzyl i denel] - 2, 5- pi per azi nedP@HESZ027)03636
(48 mg, 0.197 mml) in DMF (1.0 nL) was added
5-tert-butylimdazol e-4-carboxal dehyde 15 (30 ny,
0.197 mmol ) and the solution was repeatedly evacuated
in a short tinme to renove oxygen and flushed with Ar

eva%‘ﬁﬁt‘onl’mﬁg é%?é‘fé‘ﬁ atts %‘I %qll‘(fgh‘inn]at oé@é ewg r‘@ﬁ‘éra?%otw Dlifhes and

satudéd NaCTT1oe (ires tilnba Hriediox Uy %S%%nch @(ﬁfc@ﬂraftélf inlhcud) Blle resulting
80C. After the solvent was renoved by evaporation, the

resigussyepudissptied dp 89%| Me@Hi aq angtapplicd tpaetsesd-phaschHREE eplufmr (YMC-
i th ' .
rach 3051 ABS280 5 A0 | Bk BT B e

watéro®sietl 16 At di fhsotatedf 1D nﬂ@ﬁﬁﬂyaﬁm-lt}iwdesﬂaﬁframbhl\eﬁ doBlected and
reverse phase HPLC col um ( YMC- Pack, ODS- Al x 250

conggrated 4bY (VARIRHATS it gBiNe | 3 rﬁe‘brmérég vanet fYPB‘PW 7@01?T6d 7tegsbutyl-

cerlEPH RS QU o7 Pl RGP VEL Ul 2 s, 180
8. o@gﬂqmt 17@9%5,* 19), §5aR07. 49 '(19”5115’ 7901\/9 ZGH) @ 4 (ﬁgﬁ(ﬁl}l 29

i ow col ored tert-butyl-dehydrophényl ahistin.
[ 02[015111] Th eTheodeaydryplﬁlngﬂahfstm heactidiute ghediipde thihéshylmphatyiahistin is

over ed s 0.9% [0217] The HPLC profile of the
1de“é %& %é‘fﬁ‘?{’l\rl\‘?gtl c tBu-dehyrophenyl ahistin from Route A
angoir29m Rond 8taByieRl HeIRI %Qﬁhy&%ﬂeﬁﬁﬁﬁsﬁ 1eb QAR wa®.5%.
e

ot her tBu-dehydrophenyl ahi stin rivatives were
__Mhey zed according to the nmethod of Route A In

th ddi t | |
aety i pnanol afesh R b ruPlont T prmsd s i Braonis
1) lbmaﬁlﬁﬁfﬂ)/bhhﬁmeH@S%m&ﬁ&ﬁeﬂaM 17§ 0219] Figure 4
|IIustr(§ltes the simlarities of the HPLC profiles

(CoI ump YMC- Pack ODS-AM (20 x 250nm); Gadient: 65%
0 APspe T RAA~pehanol - water systemfor 20 nin, then 10
m'n I 0 a 0% net hanol system Fl ow rate: 12rrL/m'n;
nm

oD 2 omthe synthesized
dehydr ophenyl ahi stin of Exanple 1 (Fig 2) and the

ab xemplifi,e dro tin.co
or o bt T epb SRR AERY s SE igpols HBRHTE mr wes
addd:m&cnﬂ;shmauqa 00§, Mhiemaloeiddas séistich wa RyeMddly @vatctiﬁed in a short
yield and 1s therefore aspect of the synthesis.

tlmeaﬁqéﬁlagtreowelae}%ﬁbﬁﬁwwﬁy Parodewerd Ripthe additioneel GgOs é]s65 g 5.05
SN PSLALAURSETLISZEOR QBT o, 9ROl migr v

stirrgdh dort 26 th fpubyin igmpenatune. t lAfter the solvent was removed by evaporatlon, the

residue was dissolved in the mixture of EtOAc and 10% NayCOs, and the organic phase was
washed with 10% NayCOj3 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%).

-48-



a simlar steric hindrance at the 5-position of the
i mdazole ring. [0221] The synthesis of this
wO e@so7iowi yl  (t Bu) - dehydr ophenyl ahi sti n" usi ngPCTRUS1085/003636
A" was as shown above: Particularly, the sequence of
i ntroduction of the al dehyde exactly follows the
dehydr ophenyl ahi stin synthesis, and exhibited a total
yield of 16.5% tBu- dehydrophenyl ahistin. This yield
was simlar to that of dehydrophenyl ahistin (20% .
2) t-Buidehydrophenylahighn where t he sequence of introduction
of the al dehydes is,opposite that of Route "A" for
t he dehydr oghenyl akjstin synthesis, only a trace
A i¥ed tBu-dehydroPLH was obtai ned
Pd mH 0.9% al though in the
st benzal dehyde 4 gave a 76%yield
of the i nt egedi ate conpound 17. This result indicated
that it may be difficult to introduce the highly
bull®315i i dex el S@lmméa?fbb%aﬁmlem@é@etwlld\mem & 5-piperazinedione (17)
bst.i j t
(a5 3 Tt ihiB su BRER 1 0 o oS SRR EREBI- b Wrcchyae
15 (B0 0RAT atrgolp mmxhel selufioh waLgpesddiyn gvabimaéd intaeshsaqmmm gemove

oxygeBrangahe Hyh %“m?oélﬁ?v'yg B R0t SR (A GRS £hp GhnoD and

t
v 08 AL QAU APSL T BIAEN e i 14

h ata%ﬂi’lcyswffteofthet t'cévdmt rwaals remogel kznr evhpotationathe ghgidue wns dissolved in

hi_gh conte of , . .
BRSO S e Nah frfpes mes, avid ove
N, 895 BADMREntt BRI V0RS THEFRuBAS @Esv®@ W4y difyolved ualo0% MeOH aq

dsarrFIe of Route A (left). However, a relativel
an

appliedkto aewstpstrhasst HPRE @@gplp é’gMC -Pack, ODS-AM, 28/ x 250 mm) and
elutécﬁﬂs’iQ%EXiqg:ﬂ%E%éﬂt %ﬁ'ﬂ?% 11‘?lwgf% b BeLr 1@/11‘19“% quf?t}w?‘ rate of
wer e In the san‘p

serv tai ned usi ng Rout
12 rhEngihf gnd the Gesiied maﬁmmcm anmwm&a@g@va@mmua give a

08 @gﬁ'ﬁ%ﬁﬁ AL SHIGES P LD ARG s of
BRpzy! Tlﬁjeelﬂ?ai gle{dt_bf thétkuheﬁ#dr@ﬁlehy]}tﬂllhtﬁ{ fe¥dverdd was 0.9%.

H-|n||dazol | nzet hyl ene] - pi perazi ne-2, 5-dione
[ DdORATH ophBler@thpnoﬁ]e ‘Qfl\)he- gynthsgp tBir-dehyprbenylalgstin from

Rou?eifg ang frozmoRouQe% ideplcted gu[\ruél4 NH 1 00 N N/

[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: 12mIL/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.

[0220] 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
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OO0 NH N=1 NH N=N k HN NH ~-~--N\ NH-~\ NH 0/
O 0O J -51 WD 2005/ 077940 PCT/ US2005/ 003636 [0223]
woRemgertoge a) LDA, CH3CHO b) Tos-d, pyridi nepCOYSDOBIN03636
d) NaCH, e) C2C1202; f) KOOCCH2COCEt, BuLi; g) S02C12;
h) H2NCHO, H2O, i) LiAlH4; j) MO02; k)
1, 4-di acet yl - pi perazi ne-2, 5-di one, Cs2CQ3i 1)
benzal dehyde, CSZCGS 3- Hydroxy 2, 2 di met hyl - but yri c
aci d met hyl ester LDA OH O [ 0224
a corfgl or odelo herom the dﬂéﬁihﬂﬁléylxmmpewwhmé Enthe(tertfop h@@up with

| ut f
o sifflr e it o018 PR HNGPLBLANIE T.2° 500 M )
at [(}262] an:Thf:hgnthm?qﬂﬂthjtst“fegﬂ-bﬁtjélr(’;géﬂshﬂd)pheﬂﬁlgﬁlsun”a@mg “Route
mn SO 1 0oNn_oO o e e
W@S(Shswma§OV%r%%e}%@§V higpiiciog vk 2 ;alahye exactly
follog%eﬂ{eeé HfoBEelﬁf@Jh&gtlhoMﬂﬁglb r 51%3I efdﬁf)ﬁ'e(f Wr{oReryisa 8? mé 5% tBu-

at urat ed amoni um chl’oride (50 m ) was added and
dehysioiphtiydahistaes Bii$ piskdweosimélantottiatof dnhstdeqnhemdamﬁm (ZWé Using

“Ro ! e c,t g wherg @te sggllleémglvgf 13%\%%%0%@% el\%lhf ﬁfdﬁad% bsquoosnee tg?gt of Route “A”
for tBé G&ﬁ%ﬁ%@laﬂﬁt%yﬂfﬁeﬁ@ onlyT B &a®y FARIKE obf eedesined tRiF mgdeLH
over magnesiumsulfate, filtered, then evaporated t

was gbigined Wifhemjotal 3iqld p£0.0%, glthough dn fhey lawdd*ﬁﬁ% Q%QVSEbe%ﬁlﬂ@hyde 4

sSR0SI oy b

diffiddly tcﬂrﬁ%déé&ﬂae(}ﬁgﬂﬁ)b)llkyhﬁﬁr%dleéél-baMaIdéﬁ)ﬁﬂek/ﬂi WﬁD@]Sﬁ)Jstituting
groug 1’%’.\/‘%}% a( gwté]rﬁgg?zvcarbgnﬁ tbg adjgﬂ:nt 5@9@1)tmn :,;ﬁt ghf 1(1’&6??%96 ring into the
1nte1%é'dfyt@e$omp]oﬁn§ 1“} f\?g]gesl%fﬁ'g ﬂ'fg)the sequenioe for 1ntroduct10n of aldehydes is an

2-Dimeth uene- 4-sul fon oxy) Krl c acid
1mpmlhwsp®$t@r c(blaulmgsaclhlgh y&ld Of F’Pltﬁnﬁlé gD orCass e@plog of

dehyd5 ophenylglu %Sn/ c%?l%gg ﬁ)lgérnl’&gs?socﬁéc?oggc? ﬁgrem.

[0222] From the HPLC analysis of the final crude products, as shown in Figure 4,
a very high content of tBu-dehydrophenylahistin and small amount of by-product formations
were observed in the crude sample of Route A (left). However, a relatively smaller amount
of the desired tBu-dehydrophenylahistin and several other by-products were observed in the
sample obtained using Route B (right). |
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[0226] To a cooled (0) solution of
3- hydroxy-2, 2-di net hyl -butyric acid nethyl ester (52.0
wW@2008/083040m01 ) in pyridine (100 m) was added gremusiony003636

p-tol uene sul fonyl chloride (69.0 g, 0.36 nol). The

m xture was allowed to warmto roomtenperature and

was stirred for 60 h. The reaction was agai n cool ed

inice and was acidified by addition of HOI (2 M.

The resultant sol ution ]ghgct ed wth ethyl

acetate, the extracts vvere washed with HO, then

brine, dried and evaporated to give an oil which

f or niecbrantinb] taegepiSealie Sivhthtss ofidehyd®bhsgiahstin Bhd Sinalogs

m xture was di ssolved in the m ni num anmount of ethyl
SyntRGBt AL NG-BeNBNidbiIRYS "-pRL-URLMIINDS FASRE /19 " }meﬂzyzenej

R NRI R £ aRNE T A ywap collected and washe
plpevvlz h ‘nore I%Itﬁ%e?}ryol eum ‘Izhe filtrate was t| ally

evapor gt egl_ and a second ®f crystats wa O..
col | et d and added to t fgrst to afford
2, 2-di met hyl - 3- (t ol uene- 4- sul f onyl oxy) but wedf aC| d
nmet hyl ester (81.2 g, 76% . [02271 'H NVMR (400 NMz,

CDC13) 8 1.12 (s, 3H); 1.13 (s, 3H); 1.24 ( = 6.4
Hz, 311); 2.45 (s, 3H, -PhMe) 3.58 (s, 3H, ): 4.94
(quartet, J=6.4 Hz, 111, H3), 7.33 (d, J= 8.0 Hz,

2H), 7.78 (d, J= 8.0 Hz, 2H). [0228] Evaporat:on of
the final fiItrate af forded additional crude

2, 2-di net hyl - (tol uene- 4-sul fonyl oxy) - but yr ¢’ acid
nmet hyl ester (19 0 g 18% . 2, 2-Di net hyl -but-3-enoic
acid nethyl ester Y-r OOQ 0= =0 DBU O .

[ 0229 S |on,£a_f____ K oH 9 \><‘5
2, 2-di et Ryl - 3 (tol uene-4-s¥ fonyl oxy) - butyri’c Jacid

met-hyl ~ ester (18.06 g, 0.06 nol) in DBU (15 m‘j was

heated at 140-160 for 3.5 h. The m xture was all owed
to cool to roomtenperature and was then diluted with
ether. THe m xture was washed wth HJ (1 M, sodium
bi car bon%teq then brine. The ethereal |ayer was dried
and partlially evaporated to give a concentrated

sol ution of 2, 2-di.nethyl-but-3-enoic acid nethyl

ester (10 g). (Savu and Katzenel |l enbogen, J. Og

CI i em 44: 239- 250 (1981)). aber -53 WO 2005/ 77940

0 5/@}/3636 hevapoyé a 0 vvas avoi ded gL t he
voI ati I thé‘p"‘ﬁduct (Tsacona N!ﬁﬁ
Aust . Chem, 53:435- 437 '(-2000)) [0230] 1H

(400 Nl\/lz CDC13) 6 1.31 (s, 6H): 3.68 (s, 3H): 5.06
(d, J=17.1
( |
0

9 0
XNrTUNH Ny ] ,)LNH Ne=y K 2
HN s A NH — N A NH e ™ Z NH
0 y o 0 A N=/
1' .
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Hz, 1H, -CH=CH2); 5.11 (d, J= 10.7 Hz, 1H, -CH=CH2);
6.03 (dd, J= 17.1, 10.7 Hz, 1H, - CH=CH2).
wWQ2@s0rived hyl - but-3-enoic acid O \ OH O O [PeBUH200He3636
above ethereal solution of 2,2-dinethyl-but-3-enoic
acid nethyl ester (10 g) was diluted with ethanol (25
m ), sodiumhydroxide (4 M 22 ml) was added and the
m xture was stirred overnight. The sol ution was
partially evaporated to renove the ethanol an

red@23hnt Reageiise bR AaGHedHO DHERS-Chnyridine; o I?BUTﬁ)aNaOH €)
t {
: Czcezxtz’rg%%&%grﬂeé P%gdﬁﬁh\d\ﬁ)e%%zpo%’whd to gdi I_\f}di%lAnﬁ‘” J) MnO3; )

1,4-3ialetglipipéraxihe-D)5tdiGree G000 ;a0 behzaldeh @ik, Gs,C8B% 2 st eps) .
(Hayashi et al., J. Og. Chem, 65:8402-8405 (2000).
[02321 1H NWR ( 400 MHz, CDC13) 6 1.33 (s, 6H); 5.11

3-Hydgoxyy2.2- dweféyl%lyfmadmeﬁ&l@%; 5.15 (d, J = 17.2 Hz,
- 1H, -CH=CH2); 6.05 (dd, J = 17.2, 10.8 Hz, 1H, -
CH=CH2) . [0233] Monoet hyl Liydrogen nal onate (W erenga
and Skul nick, "Aliphatic anﬁ "Aronmatic (B-keto Esters
from I\/bnoeth | | onate: Et8yl 2-But
Organic S g%\s Col I'ect] ve Vol une -
K - O KAO HO KAD [0234] Et hW pot assi un(WTa onate (25.0
g, 0.15 nol) was suspended in water (15.6 m) and

28 S@d 4 Ir gp&nnsgiélgc:lg@ 8f i@é 1%112&?1&/’%&%@%@%@@%% %27 S/hg 9)6 vaag 39 mol)
wash i tﬁgéépé{g% ?@é&mﬁdﬁ% el PoBdifate Qa@m% B9 51%@ if dea@m ml)

10"m n. The precipitate Wwas 'tered, then
at -Gl sihddhe tosiltzmt witthreatdsetirred g 30ithiny ok eolwiien efeep@a?ahlebrﬂe (27 ml,

0. 48and L he]éﬁg%ﬁg pﬁ%ﬁ)@%%&lﬁ%‘?% h@%\tl\é?sc 5 ed\é%ov\?wgatg@ﬁl}ré rgﬁ%ﬁrelg solution

stirr6¥ FPO 6 HufiBert 90 afih OrShturasd ahnrium A t(BY Imih Yehisogidbd and the
mal onate (19.2 g, 99% which was dri ed under vacuum
solugign vgs gHewedto waT to Topm fegnpetatyyp. Fhp gRack iqn gydure was extracted with

ethy&@%,g%}ﬂmgﬁ%c{}g &a?x}eiﬁgdﬁgﬁlﬁ?? gjl\éﬁ%%}i unii‘ﬁl‘i:@ﬁ)onag}I thén brine.
The organic layer was dried over magnesium sulfate, filtered, then evaporated to give a clear
oil (52.6 g). Distillation 76-82°/30 mmHg gave pure 3-hydroxy-2,2-dimethyl-butyric acid
methyl ester (42.3 g, 74%). (Burk et al., J. Am. Chem. Soc., 117:4423-4424 (1995)).

10225) 'H NMR (400 MHz, CDCL) & 1.15 (d, J = 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\ TsCl \%rO\

OH O Pyridine A o O
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NO [0235] Oxalyl chloride (3.83 m, 43.9 mol ) was
added dropwi se to a cooled (0) solution of
WQ @507yt hyl - but - 3-enoic acid (5.0 g, 43.9 metl/Us2ed5/003636
DMF (1 drop) in anhydrous dichloronethane (25 m).
The m xture was stirred for 1 h at 0, then for 16 h at
room tenperature. Fractional distillation (121/760
nmHg) af forded 2, 2- dinEthyI but - 3- enoyl chloride (4 1
710 H9236] Monoet y hydr ogen nal onat e S
O cgqlﬁ@, £Q a)sp u‘(lmé@f SThyﬂqop%-ﬂa’anl)neWéI butyrlc ‘acid methyl

e’ste{ljSS?%%hﬁt%? #@%&Eﬁlﬁg@ ( du rtnli’}gvgasvtaig(ge C%§cfu%g} %h[flné‘ %Eﬁxp{l chloride

(69.Bgl0.3¢ 2ndd). Mhmmbﬁmww allﬁﬁedrto, wﬁ)mﬂfb 1001n) tewrpsratuoiel autl was stirred

fte the.addi tion of anl t
for k oThoFREUTHEES oMkoom e Tidonen o i dffigon gfct @ M.
The 7&HHhlt 8F1utiOn SRYRYR2IBRDNERE lethyBhdekaid, TBb exkiitsGRRt iwaghdaakith HCI,
was renoved and the remaini ng BuLi ‘was added, the
thent @merd@pdu raéd\/\%Y§P%lﬁla1eév¢édgl’tf® ap ik Whichoformpd e White precipitate upon
stangin%l gla n’llg({f{lé%%gs ccllﬁé)oh% 1§ t%l’?eom&qgurglaﬁltoﬁﬁgof\%l %&%@ and then light

petr(ﬂelﬁn d&laﬁaﬂd[bw to lafford3 ehinyprecipitdt@vhith waé cdllgtedtnd 3val§Md)W1th more
was added g[‘iro pwi se. After addition
hghfcw;ﬂl% TS WPV DLV ABBIE B BHHopG P Cstels was

r S )
coll%%éﬁean}lgi&dgib B thg hed i ;affé\fﬂ 2092%%9@{1 ?r(foel%en% gg&%ﬁ?j&? t)ﬁ butyric acid

meﬂavlést&r(m'ﬁ@,?o’ﬁ‘?ghm c Iayer was renmoved, .washed with

il M ‘g&ﬁwg{@ﬁ?fr b@ﬂ@g?aﬁoﬂ AL is‘ﬁ‘y i ASh094 4, 7= 6.4

t 4yl 5F
Hz, §H§1~zd457(% m%@gﬁ?gggqisﬁ ecwqb)? 4@&!( aﬁfeh)ﬂ' gg% 6(21 fggbog 33(d,
J= %Q&O}H),m@tél»fat&o&ﬁz\?ﬁ)h a Kugel rohr oven (160/ 1

gt G5Bt S5 AT g R R AR R340 2 gimert o

(toliknd- sﬁEonﬁdrﬁy)—bixtyEﬁ abid,methyt eGerY1910,g, B8%). CH2CH3); 3.51
(s, 2H); 4.18 (q, J = 6.9 Hz, 2H, -CH2CH3): 5.20 (d, J
= 17.7 Hz, 1H, - CH=CH2); 5.21 (d, J= 9.6 Hz, 1H,

2,2- g%@?l@ut—.?%ngz% d(:ﬂzdmetﬂﬁ estép 7, 9.6 Hz, 1H -CH=CH2).

Chl"or o- 4, 4- di net hyl"- 3- oxo- hex-5-enoi c acid et hyl
ester 502C12 (ONO) O O [0238] Sul furyl chloride
(0.84 m, 1Q.4¥pmy)) was added to a cool ed (0):

solution of ¥4, 4fdi rret hyl - 3- oxo- hex-5-engi ¢ aci d et hyl
ester (1.83 @ 9093 mol ) in chloroform n‘#) The
resul ting p=2g=gr e was aIIO\P@éI’tg war m I~

t enperature d stir for 30 mn, after V\,hlc;:h it was
heat ed unde flux for 2 h. After cooling to room
tenperature reaction mxture was diluted with
chl orof orm tihen was washed wi th sodi um bi carbonat e,
wat er then

[0229] 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 concentrated solution of 2,2-dimethyl-but-3-enoic acid methyl

ester (10 g). (Savu and Katzenellenbogen, J. Org. Chem, 46:239-250 (1981)). Further
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brine. The organi c phase was dried and evaporated to
afford, as a brown oil, 2-Chloro-4,4-
wa@lewenimghe 3- oxo- hex-5-enoi ¢ acid ethyl ester (RCDUSIYN5/003636
93% . (Hayashi et al., J. Og. Chem, 65:8402-8405
(2000). [02391 'H NVR (400 MHz, CDClS) S 1.28 (t, J=
7.0 Hz, 3H, -CH2CH3); 1.33 (s, 3H); 1.34 (s, 3H);
4.24 (q, J-7OHz 2H, - CH2CH3); 519(s 1H, 5.28
(d, . J= 16.9 Hz, CH=CH2); 5.29 (d, J = 10.9 Hz,
evaﬂqrptlol@p&sg:qgaded guegtg tb@aolatyht& oﬁ_@le grodugt @;p H92°)1 Kl saconas et al., dust.
% ‘i: o M5 tR = 8.45 (219.3 [MC137) +H| +
%4 s material was reacted without further
NM

pur“?z?" cati R(4OO NMz CDCI;)ES 1.31 (s, 6H) 3.68 (s, 3H); 5.06 (d, J 17.1
1-Di meth Hirnidazol e-4 carboxyllc aci_d

iz, d Py A GBI 0y =160 O CHEEHo SO N7 K7 87 TH, -
CHQCN:{ —I 0-j/ [0242] A suspension of
Rl or 0- 4, 4- di net hyl - 3- oxo- hex-5-enoi ¢ acid et hyl
ester (19.4 g, 0.09 nol) and water (1.94 m, 0.11 nol)
6.8 m) was shaken briefly, then

226’“’&%’@#@%'%”%%?% 18 mM vials. The vials were seal ed

and heated at, 150 for 5 h. After -56 WO 2005/077940

PCT/ US2005/ Q03636 coollng to room t enpehAt , the
- vials' cont%ts vvgre conbi Aed—and extlrrtQ Of

exhaustively w&h chloroform The extracts; were dried

and evaporated to afford a concentrated fornam de

solution (14.7 g). This was added to a silica colum

(7 cmdianmeter, 11 cm height).packed in 1% MeOH 1%

Et 382314 chllewr mﬁ wtherplisalGionofl 2 hdimediylhmt-hiendic acid regthyl ester
(10 gE v%r g}lﬁ(ttlgﬁ,]m? %hf aéxgy\’(a’z% mBy oéhu(g)na1 $¥dr {ﬁé\/?% ég"nﬁgws 'aBded and the

mlxﬁﬁﬁmbl Rtdrred tiedRighte AT HRf sobﬁioﬁ Qvas partially evaporated to remove the ethanol
(1, 1-di net hyl - al I(%l% oxazol e-4-carboxylic_acid ethy
v/

I
andégq gg,su](agpt ggxtare W52 @th@]l (]_M;L@O( 1294% presluct wag gxtracted with
'ethy\(} Qgetét.e/‘)zan{'lizh’@ e)é%l&zs%% : (fl é%gor%ﬂg"g to %%}é,@icl.n?gﬁ?lg?mgﬂ—e:nmc acid
(6.01. g28$% 2 Sﬁdﬂ,s) -(Bla2BRBYt al. 5. AB'g( Qhrend, 65:34P2-840F (2009).

(dd J= 17%%%{1@‘}{,}4}&1@&@,}:&&@%% 6}8—#9_5(%1 {H)l?og Hz, 1H, -

CH%@?A?]S i— s > JR 378. A9 ﬁﬁlocﬁl—bﬂﬂ‘ﬂﬁ’fos S Ji—[ ?M!""ld‘k Hz, 1H, -

Recovered from later fractions was
CHﬁ@ﬁz}ed 5-(1,1-dinethyl-allyl)-3H
I m dazol e-4-carboxylic acid ethyl ester (3.13 g, 17%.
(Hayashi et al., J. Org. Chem, 65:8402-8405 (2000)).

[0233]  Monoethyl hydrogen malonate (Wierenga and Skulnick, “Aliphatic and
Aromatic B-keto Esters from Monoethyl Malonate: Ethyl 2-Butyrylacetate,” Organic
Syntheses Collective Volume 7, 213).

[0234] Ethyl potassium malonate (25.0 g, 0.15 mol) was suspended in water (15.6

ml) and cooled in an ice bath. Concentrated HCI (12.5 ml) was added dropwise over 30 min,
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5.52 (96.0% mn. [0248] 1H
NVR (400 MHz, CDC13) .38 (t, J =7.0 Hz, 3H); 1.57

W@ 3005030 4. 35 (g, J .0 Hz, 2H); 5.04-5. 14PCTUSRPE/003636
-CH=CH2) ; 6.28 (dd, J = 18.0, 10.4 Hz, 1H - CH=CHR);
7.52 (s, 1H). [0249] LOMS tR = 5.30 (209.1 [ MtH] +,
417. 2 [2M+H +) m n. [0250] Additi onal
5-(1, 1-dinmethyl -al lyl)-3Him dazol e- 4-carboxylic acid

théngtilg %5@?%?%%%33%? g{t{y\%; ?6/ %{H?:j{f Bé g{gpllpggt‘]e ﬁr?als lﬁq‘yere(d?fhseg washed
twicg Wiftl Gh&ntThE q1|1tr£tel Wa? %pafa@éﬂccfnh,‘ﬂl?e adu@&ﬁlﬂhamaéﬂé&rlafted with ether.
snmal | er

[0247] HPLC (214nn) tR
6

~N ol

yproduct isolated froma simlar reaction (

The sombéed papheréal splidipnsevenei diedoMgSe®) end evapovitechtossfford, as an oil,
mong?tgﬂeﬁ%éc%e%%élgna%g h%rf E,%d%)""%ﬁicﬁ‘ wad rl‘l%dersxlzja% l?n%to%gmight (or
50°/5 i fdr- Wik Bydseal | yl ) - 3H-i m dazol e- 4-carboxylic acid

(0.27 g, 9% . [0252] HPLC (245nm) tR = 5.14 (68.9%

mn. [02531 "H NVR (400 MHz, CD3CD) S 1.45 (s, 6H);

A &) 7. 10,6 Hz .o 1LH7 - CH2); 5.01 (d, J = 17.7
4 ég%?&@ ?’%@eﬁg‘ﬁ@’%‘é‘;ﬂ%éf&ﬁ 17.7, 10.6 Hz, 1H, -

CH= ;, 7.68 (s, .| 4] LCM5 tR = 4.72 (181.0

[ M ) 36341 [2Mlé;gac'zrﬁ T .57 WO 20Q5M077940

PCT/ US2095/ 003636 ~ ~

[5-(1, 1- Oi net h; I-M—SI—I—i nzi dazol -4 yl j oretdanol O

O _'- OH LIPt ; NEUE [0255] A sol ution

of 5-(1,1-di rretH'ﬁFI’-aIIyI)-Sl-l-i m dazol e- 4- car boxylic

acid ethyl ester (3.13 g, 15.0 mol) in THE (60 m)

wasoaaged @iaﬂ’ﬁ%ﬁ)@idégs £ il SBENSieN veds ahhécfﬂrﬂgﬂvise to a cooled (0°)

25.0 mol

al um ni um h%gl‘l de (95% suspension, 1.00 g, 25. :
solufipn THE2(dppetyybuddenpisacid (2108, &3 Ammob apd %MJF g dreplig anhydrous

- u r V1 e i

dlm?f\%%ﬁ%%en E2cﬁ?f &gasﬁclzg %ﬁ% {;Vfi %@@S gleﬂ\%tzgsolo ’s{h:al? rfoerd 1? cl)l r at room

tempe@atnien, Frdveionabadistiliativwe n(&2ll {760 onigifigy affondedr 20-dimethgtbut-3-enoyl
gge ﬂre_?io itate was washed with THF, then with

chlogide (thh& 71%he filtrate and washings were conbined,

“ev te &gﬁ, f = o ffo .
[ 5?{?1?"’6? diOi\r/r[EQ%l hyl 1 a}I{yI%yI E - gﬁl}éllﬁﬁ]at% gZ% .E’4p 3}) |5] fmlge?l}]dakéﬁyndyl (few

mill{gParag were d630kyed MBI (A mbeandrthevsiystenewey 8usheg with nitrogen. The
soluﬁzrg1 gvttalsr g dl&?@&é%ﬁﬁlﬁf@f&" % ﬁrﬂega{negﬁg nfn%p].‘g?n%{ol) was added. After

the £lditfAaMbT-oBHOS (BOSKBYL tHedhftlon kithéd fidk @nddditdnal BHB415 ml) was
requlrgg "508 g/t()labﬂ;l rrr]fagnetic stirring. The cooling bath was removed and the remaining BulLi
was added, the temperature was allowed to reach -10°, upon which the solution turned
colorless. The mixture was again cooled to -60° and a solution of 2,2-dimethyl-but-3-enoyl
chloride (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 h, then it was added to a 1:1 mixture of
ether/1M 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-enoic acid ethyl ester (5.6 g, 98%). (Hayashi et al., J. Org. Chem.,
65:8402-8405 (2000). Distillation with a Kugelrohr oven (160°/1 mmHg) afforded pure

material.
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[02571 'H NWR (400 MHz, CD3OD) 6 1.43 (s, 6H); 4.57
(s, 2H); 5.01 (d, J = 10.5 Hz, 1H -CH=CH2); 5.03 (d,
wa 2005077990 Hz, 1H, -CH=CH2); 6.10 (dd, J = 17. 7PCTOSH05/003636
Hz, 1H -CH=CH2); 7.46 (s, 1H). [0258] L M5 tR =
3.77 (167.3 [MtH]) min.
5-(1,1.-Di met hyl -al Iyl ) -3H i m dazol e- 4- car bal dehyde
OH4 Mn02 j" NH\ NH N=J N...1 [0259] Manganese

d 2 dded I
et (d?fﬁ&m& VN G S PO
Crl@363%1 @: 9B;PLY (4.1Y 348 opeolr300IT) D289 Ber = 177 Bz, 11, -

fesulting m xture was stirred at room ature fo

CH5 (il ,); Pkd (rh Xt QreeHaad, f CHEEHRY 5t89r(ddighe 17. ’|7 19 @Hszp,eCH——CH ).
and the residue was washed with acetone. The filtrate
and washi ngs were conbined and evaporated to afford

2-Chidrd-41+-Binwerynyloxalney \s)endictak:il 37 018 4- car bal dehyde
(1.82 g, 51% . (Hayashi et al., J. Og. Chem,

65: 8402-8405 (2000)). [0260] HPLC (240nn) ER = 4.08
(91. 5% X, _<580\\0- 2005/ 82:#h40 PCT{ USZ00 /0%3636

102611 "M NNE (¥00 Tz, CREESy-8 1. 58Sy oM 516
(d, J = 10. ®@Hz0 1H, CHCH2): 5.19 (d, 7.3. H,

1H CH=CH2); 6.22 (dd, J =17.3, 10.6 Hz, 1H

Lg/"[gg&ﬁ ) _S%Iﬁ;rgl é}ﬁondk;&) 414, 9324 ﬁﬁqol)]«!a'as 69 1o 4 8o84(0°) solution
of 44~ Amettwl-3307{06he—X(ﬂ -eioic] aaxébﬂny] estelr I(1 Bi) g] 393 mnedyiol chibrefdrm (7 ml).

Therem?lf_rx ll’n?l}gt?lﬂ(? %ie*;dntg \%dr@ t/q rg?lgigga])erqtgre algc%thH _6 B*in after
whidh (flwas de@ tider abflugl for 3HL.1 BirdAZEY 1Bz 40 Q@dﬁrﬁ&bxﬁﬁ&m& the reaction
1.78 g, 0.01 nol) in DVF (35 m) was added

mixjurg Ve aieleteghmm ﬁ&@raﬁqrme then éuaa d(witlsspdim (piqgrbomesie) water then

brirtN AT 13( 4G %rﬁ& @%a%gratémrhffoll'&l Salg %%IM I311 2- é:hloro -4.4-
argon. Vacu i on- rocess’” was re

dirmfetinyt- BI@D(OﬂMK)—St-enKFESamd hlﬁyl Gsml(mﬁ‘i (ga%%:n aflayashi =8 ag J @A Chem.,

o5 PRl @0 0 ner “three times, then the fesal tant
m X e Wag] NMR (400 MHz, CDCLs) § 1.28 (t, J = 7.0 Hz, 3H, -CH,CHj); 1.33 (s,

3H); 1.34 (s, 3H); 4.24 (q, J=7.0 Hz, 2H, -CH,CH3); 5.19 (s, 1H; 5.28 (d, /= 16.9 Hz, 1H, -
CH=CH;); 5.29 (d, J = 10.9 Hz, 1H, -CH=CH;); 5.96 (dd, J = 16.9, 10.9 Hz, 1H, -
CH=CH,). |

[0240] LC/MS fg = 8.45 (219.3 [M(CP*")+H]" min.

[0241] This material was reacted without further puriﬁcation.
5-(1,1 —Dimethyl—allyl)-3H—imidazole-4—carboxylic acid ethyl ester

0.0~
\><“/‘\n/o\/ — QQJNH QQ}NH ¥ %N
0

[0242] A suspension of 2-chloro-4,4-dimethyl-3-0x0-hex-5-enoic acid ethyl ester
(19.4 g, 0.09 mol) and water (1.94 ml, 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 5h. After
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heated at 45 for 5 h. The reaction m xture was
partially evaporated (heating under high vacuum
waniosi7a4emal | vol une remai ned and the resul t aP€T/US2005/003636
solution was added dropwi se to ice- water (50 m). The
yel l ow precipitate was col | ected, washed with water,
then freeze-dried to afford
1-acetyl - 3- [5 (1, 1-di net hyl - aIIyI) 1H-|mdazol 4' -yl m
et h%)l ene] er azi one

2
coolirigy a@ﬂﬁn ioBaEtRa R frr Wﬁre(%ém}eﬂ anﬂcﬁz@aﬁte%%f@usﬁvely

witH G0 fekmt Ii"he e§tr'9>1s \(/gI% d@leﬁ aﬁﬂ ébap&@t%@%&-af%’t‘d u%éeﬁ}gte%amﬂe
CDC13) 8 6H) ; 4 (s 7 (s

solugon Ql4(7jg) JT hiﬂ wIs q,gidsé to iﬂ_cha- o@&ﬁ@-@) cm 51am§te(r,d],1 ¢n helgm) Packed in

1% %Et%;brfgl%%fofo OS&ISP Q]ﬂ %féh? golulinn |y61th1£L ﬁ }#%guxtﬁf‘)fpllowed

by 21.2 dfi2% acOM/ 1) Et;NofSe1vetbrm2fforded, in the early fractlons a compound
1, 4-di acetyl - pi per azi ne- 2, 5-di one contam nati on

susHegted efheing>-€b etb)plball]yl)tog%@-etg@bwlqc Rcid agfg 55@3@323@ 7%).

0 S Al L7, S

nzy| iFiNNER @mp&MHZ CDCls) § 140 (t, J = 72Hz 3H, -CH;CH3); 1.54 (s,

1- di et hyl a Hinid - hyl eneJ
6H)p‘i"é§r(bz’| T 25317 3, o BN Kibb G o i U CHAAD P, T =
10. iﬁ@ﬁﬁ 5H-@fé?'6%'(@&? ot 174, 104I|-I|z yllH) “GH=CEL), 7.83 (s, 1HD.

1-acet I -'di met hyl
yI ri&élﬂl enTeqlMﬁltperSe(K)l (B0.2 [H+H] 0 A6L.{ M) n9n62 nTmI )

rd 964 ke aby e e A s R ESprEA Ut et am

imidizbIR- 45606k ylic ORI QURAC A @M3f LUSTHNY (PpeBS St WASJ. Org. Chem.,
eated a further two tines, t hen cesi um car bonat e

6528(438'.36%(20%))4 mol) was added. The evacuation-fl ushing

pr a_k o times, then the

reggf{’inm,aﬁ}i?@%lmgs’( hé: ?g%)e%ﬁdﬂ ‘the tenperature

gr é‘a‘fsb nt ol lemz\(uobemw CDORB3]1.34f(t, or= ’aOtHzt, aH)t 1.5B(sbH); 4.35
he reaction was owed to coal ta

@ enﬁ@ra@uz@ LhOoHA oAt € e Saae8 €6 § Gl 404 iz, 1H, -

CHY 7@ Ql?ig The precipitate was collected, washed
AA@[.@T Q 00 m), then freeze-dried to afford a

yel[02189] soIE@/M&tR%OS 89 (20911ﬂﬂ\‘s+}i1]§14§r7125[12MME Yhhasol ved in

v AL ek sl ot bisdreh i hg itk RPES gL ara ety
estey Wah 9%%) E’éc%%r@éi RhPihe %01119119(3 JIRL Coosf) A Wrad 6F Towér Pty but still

) was partially di Ssol ved in chloroform
SUff(Cm’ffﬁf)furtheﬁéﬁacmpeny on was sonicated for 5 mn, then

zzcﬁq:] dene- %hffr%yp?ﬁ&u%g cﬁ% ?rag?aﬁ F)mld%’ sﬁqﬂ%l-feg&ro agsgfé H% 5 ?le) by
furth@tl emﬂichly befe] eqhpe vaiti 5% Meﬁ)Hi 1%NEet:;N in chloroform was a compound
suspected of being 5-(1, I-dimethyl-allyl)-3H-imidazole-4-carboxylic acid (0.27 g, 9%).

[0252]  HPLC (245nm) g = 5.14 (68.9%) min.

10253} 'H NMR (400 MHz, CDs0D) & 1.45 (s, 6H); 4.97 (d, J = 10.6 Hz, 1H, -
CH=CH,); 5.01 (d, J = 17.7 Hz, 1H, -CH=CH,); 6.28 (dd, J = 17.7, 10.6 Hz, 1H, -
CH=CH,); 7.68 (s, 1H).

[0254]  LCMS #z=4.72 (181.0 [M+H]", 361.1 [2M+H]") min.
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(1.82 g, 54% (Hayashi, Personal Communi cation

(2001)), mp. 239-240 (dec.). [0269] HPLC (214nm tR =
W@ 2@8/0(7402) min, 7.33 (95.01% . 102701 1H NVRPCHOS82005/003636

MHz, CDCl13) S 1.53 (s, 6H); 5.18 (d, J = 17.6 Hz, 1H,

- CHECH2); 5.21 (d, J = 11.0 Hz, 1H, -CH=CH2); 6.06

(dd, J = 17.6, 11.0 Hz, 1H, - CH=CH2); 6.99 (s, 1H,

-CC=CH); 7.00 (s, 1H, -CGC=CH); 7.30-7.50 (m 5 x

[5-Co3 Byge ha?aﬂafaiﬁff-wz)ﬁ]fﬂ%&hbw Y 22 (3455 [ Wt +.

E isoner), 73(3495[I\/H-|—|]+ 6974 [ 2M+H] +, Z
i somer) m n®: ESMS nf z 349 5 [ MrH] +,
[ M+CH4 - 60 V\D 2005/ 077948 PCT/ US2005/
[ 027313 Lijon of thé&Throroradrm sol A
addi tional Q=g-benzylidene-6 N=/
[5"-(1,1-dinethylallyl)-I1f-imdazol-4"-Z-yl nmet hyl ene]

- pi_per azi ne- 2, 5-di gne g .76 g, 299 [02741 HPLC

( Zi&ﬁﬁ t RA sofption of 841 Wmﬁh%l:-allgl)_ —Bmélﬁé%}? fhsarhexglic goid ethyl
este( g’ f31§r }EP @gl?f llﬁl—ﬂl‘w ?68 E}Igb"\%e{y a%géﬂh oﬁvvls,% 'ﬁx h{jﬁkﬁéﬁsﬁ)ﬁf lithium
alumlmurrl-lhlydxiide ©5% @13][)6@1217)5] 1.p9 @paﬁ Atramel) HRUIEH (#0 fl)cadi ther mixture

was é ‘IFS‘?' atreude 2 angraﬁ%? %qrg%t 2@%@( wad actlcpe nﬁFg‘le evolu?lon oF gas ceased,
“the @rifruRe Ry étﬁ%& &P -1 Smirf, | thdrr d&aﬁlf&@cﬁkﬂr&ﬁg‘l 4 Hintered funnel The

i m dazol -4"-Z-yl net hyl ene] - pi per azi ne-2,5-di one (1.7
precifjtate 1@p reashedpyath THAR Mpen; with leethstw(l,sﬁle?ﬁlfrafﬁ and v@slings were

com%ﬁl g‘“%&“x%%d%g%@eg% %ff‘?@ (651 }GAE%e@Lél%zlﬁﬂ{{-lrhldazol 4y1]-
metite G236 g,6.00%).( Besiduhl Wabe was rehidvéd bz azebtdppifiptw@hiZhloroform prior
to fq?ﬁh%l3 g:%%ﬁcgll%ﬁa%s 3 ; 14.7 %ﬁﬂg&ﬁ@kﬂ( ég :84 OEDBng%\%OO% ESVB

SO RS oL ) 2

yl f8thy| en8] NMRBeror Mgz, CHHD)i Hhd3 (2)6H); @57 (s 2H); 5.01 (4, J =
10.5 Hz, 1H, -CH=CH,); 5.03 (d, J = 17.7 Hz, 1H, -CH=CH,); 6.10 (dd, J = 17.7, 10.5 Hz,
1H, -CH=CH,); 7.46 (s, 1H).

[0258]  LC/MS tx=23.77 (167.3 [M+H]") min.

5-(1,1-Dimethyl-allyl)-3H-imidazole-4-carbaldehyde

OH o /O
MnO, S
N=/ n=/

[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 ml) and the
resulting mixture was stirred at room temperature for 5 h. The mixture was filtered through
filter paper and the residue was washed with acetone. 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) #z = 4.08 (91.5%) min.

-58-



0O/ OH fi O/ h YNH"NH OO _j 1.000 NHNNH
N=K HN~ NH'NNHV OO0O0. _ 2 [0279] Reagents: g)
WEBS02i94h) H2NCHO, H2GO, 1) Li A1H4; j) Mi02; K)PAT/852005/003636

di acetyl - pi perazi ne- 2, 5-di one, Cs2CCBi 1)

benzal dehyde, Cs2CO3 2-Chl oro-4, 4-di net hyl - 3- oxo
pentanoic acid ethyl ester CI S02C2 0 0 0 0 [0280]
Sul furyl chloride(140m 0.17 nol) was added to a

o P87 16" mup> MM MBeoFhE 001 s Siies 1 €Lt g s, 1 -
CH—@H% iy ?) @N@& A4 guedriarienn 59) ir(gcﬁmii BP0 1 R0 =CH);

was stirréd for 30 m'n heat ed
7.75(deD 1062 (@x1H,g7C@).5 h. After cooling to room

at u r.eact i ] re was diluted with
E’\%/Mﬁ _\Bae&éégad[ﬁﬁﬁggﬁlﬂm bi car bonat e, wat er
t hen br| ne. -62 WD 2005/077940 PCT/ US2005/ 003636

[0281] The organic phase was dried and evaporated to
I-Acetyt- (Ialgdzgzeéhyég}lylbﬂﬁ-zmziazol 4’-Z-ylmethylene] -piperazine-2,5-dione

chl or o- 4, 4-di net hyl - ox% pent anoic acid etgyl ester

(33.1 ¢g© 102% . (Dur ajjt "Am noal kylli m dazol es

a Priocess for thei ctlon Pat ent . N
Grea*t rta 1973)})—p0282

tR (92 Q%ng [02831 1H NWR (4

9 Ot, J= 7.2 Hz, 3H):04.97
7. 2 Hz 2H) 5 22 (s, 1H). [02841 13c NVR (100 |sz
CDClS%blSS 26.3, 45.1, 54.5, 165.
5- 102481 BufEpa mhmommféa@dr@m&ﬂ@a@uy&qul@ldmla4é1argaldehyde (1.78

g, 0.6 ﬂn%'i) 19]5?\/IFC()3%1)QV% added 1,4-diacetyl-piperazine-2,5-dione (8.59 g, 0.04 mol)

and the mixture was evacuated, then flushed with argon. The evacuation-flushing process

was repeated a further two times, then cesium carbonate (3.53 g, 0.01 mol) was added. The
evacuation-flushing process was repeated a further three times, then the resultant mixture was
heated at 45° for 5 h. The reaction mixture was partially evaporated (heating under high
vacuum) until a small volume remained and the resultant solution was added dropwise to ice-
water (50 ml). The yellow precipitate was collected, washed with water, then freeze-dried to
afford 1-acetyl-3-[5°~(1,1-dimethyl-allyl)-1H-imidazol-4’-ylmethylene]-piperazine-2,5-dione
(1.18 g, 36%). (Hayashi, Personal Communication (2001)).

[0264] HPLC (214nm) tp = 6.01 (72.6%) min.

10265} 'H NMR (400 MHz, CDCly) & 1.53 (s, 6H); 2.64 (s, 3H); 4.47 (s, 2H);
5.19 (d, J = 17.3 Hz, 1H, -CH=CH); 523 (d, J = 10.7 Hz, 1H, -CH=CH}), 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. (n.b. different

system used).
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C-l NH2 OON O [0285] A solution of
2-chl or o- 4, 4-di net hyl - 3- oxo- pentanoi c acid ethyl ester

W@ 285077990 0.12 nol) in formam de (47.5 nl) anPCTESMN5/003636
(2.5 mM) was shaken, then dispensed into 15 x 8 ni
vials. Al vials were sealed and then heated at 150
for 3.5 h. The vials were allowed to cool to room
tenperature, then water (20 nl) was added and the

_Z,%]ﬁé;y ﬁq‘mg\-l% b r(:\ﬁ{?%St | Vmg d X%{lgq Zg o gtgﬁ}legé(?éggrgzme-Z 5-

dioleOr mam de solution (22.2 g) which was added to a
flash silica columm (6 cmdianmeter, 12 cm hei ght)

packedin 1% MeOH 1% Et 3N jaxghl orof orm El ytion of
t he cofjum wth 2.5Lis m xture folldgwed by 1 L
of 2% W&t 3N i n chi?or of orm gs I TR

fractj on ™ duct _suspect.ed of g HN
5- D¥r t yfbut yl - pxazol e- 4-carboxylic acrd ethyl
(6.G_gp 26% 86] HPLC (214mm) tR = 8. 77Om' n

102871 'H NWVR (400 MHz, CDC13) 8 1.41 (t,
3H)I0267] 43 a5, a 9kplutian 4gf t-geety3-[6 41, Mlmgthyl-altyl)glﬁ (rgldazol-4 -

s A HRERAE TR 108 W K i, 75 o ot

benZdldehydO@. B 1{1%?‘]]1 'h‘il_xunal? Qndthe Mi@ﬁlél{ﬁhd}lsl-evamlidﬂ@ CHen HIGARB Wil Argon.
= 7.97 (198.1 [ M+ -63 WO 2005/ 0779
Thermilob o B5 BaD ek B TPAHFS o i costum carbonate

-@4.7b gaﬁ b ARS01YRSs gﬁdteﬁ r tl“h@é'&a%ﬁah%hl'ﬂu@?ugééﬁlc@s‘s %a@ @6&9@&& bifgrther three

1y? ester . Dur ant
timeésAfliem dalrkgplltamtlmiIaMd: wgs mwdmd@éhtsteﬁmpratlh@ gnadlent ad shown below.

193@#@- I [Ogégeflghe’{@:t%ﬁ% ﬁsg—%wgu G‘\%%g ]%I tajto tool to room

tem aﬁ%anﬁ%“ﬁlﬁﬂ@%dw%deml&)coﬁi ikfaﬁs (500 nﬂ) TKe @rddi'pﬁate was
; 1.47 (s, 9H); (g, (1

collsmtsd washalwith wtwn@OQ 11@)3 tmﬁeeeeén}sé t%affgdﬁ Y@i’@wsso id' (2.80 g).

sfed 91% d
migSaR s A2 SRR P BRSPS o
eva@drated a0 agdotiope reodinimg wateth The ciid58h Yeich/ ]bI%IEttﬂN (@9 e, HPLC
congo s ct ed, of bei . .
1oty Soddy SHPPritE ore Bl disye it iclioroRy @O mb. the
susgelﬁlon w[agggtﬁ]:atéf fe@S(rgﬂﬁﬂl@x tlteMSofid 4va§ Bolidttod il affl diied to afford 3-Z-
1 1H NVR (400 Mz, CD3OD) 1.36 (s, 9H); 7.69
ben@ﬁldem-ﬁ -[57-(1,1- dlmethylallyl) 1H-imidazol- 4”—Z—y1rnet ylene]-piperazine-2,5-dione
(1.82 g, 54%) (Hayashi, Personal Communication (2001)), m.p. 239-240° (dec.).
[0269] HPLC (214nm) #z = 6.80 (1.92) min, 7.33 (95.01%).

10270) 'H NMR (400 MHz, CDCls) & 1.53 (s, 6H); 5.18 (d, J = 17.6 Hz, 1H, -
CH=CH,); 521 (d, J = 11.0 Hz, 1H, -CH=CH)); 6.06 (dd, J = 17.6, 11.0 Hz, 1H, -
CH=CHy); 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]  EBSMS m/z 349.5 [M+H]", 390.3 [M+CH,CNT".
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[02991 1H NWR (400 MHz, CDC13) 8 1.37 (s, 9H); 7.74

(s, 1H). [03001 "H NWR (400 MHz, CD3SO 8 1.28 (s,
W@R)05/077968 (s, 1H). [0301] ESMS nfz 169. 2 [ MHMFS2005/003636

210. 4 [ MFCHACN] +. (5=tent-Butyl - 3Hi m dazol -4

yl)-methanol 0 OH IiAIHK4 H----~- NH N N-J [03021

A solution of 5-tert-butyl-3-im dazol e-4-carboxylic

acid ethyl ester (3.30 g, 16.8 nmmol) in THE (60 ni)

wa ed _dr opw. se suspensj on of |ithiu .

A Dl o G ERE e n Sodglordl 2 ogprfienc-s-
[5”-{1[‘1-&3‘1‘1'5t}(y‘m1yl§tI)H-ﬂﬂi@aidllﬂ”m-%hiéﬂﬁle ibéraFih@0,5ationd (0TI g, 29%).

enperature for 3 h, Water was added until the

evil20¢] on BILGRd4mmhked] 22 (fd- Y nilr e was stirred for

10 mn, then was filtered through a sintered funnel.

The precipitate was washed with THF, then with
3-FBEMSN@ne-a-[52-(1 j1 L dimhathglaiyi) | Weistidaagb4 WErydmethytbina] gt eeaviine-2,5-

evapor ated. The residue was freeze-dried overnight to

afford, as a white solid (%°8%rt-butyl- -64 WO

2005/ 077940 PCT/ US2005/ 003636

3H i mi dazol -4-yl)-nethanol (2.71 g, . (Durant et

al ., "@n’noalkylim’dazo S AR, fer their
Prod:?u\on. " Pat ent No. 341375 (Gegt Hritain,

1973) y~ "NBBO PLC (240n) tR = 3.70 .
[ 0304y A0 MHz, CD3GD) 6 1.36 (18
(;%QH) . 1H). [0305] 13C NWR (1
CD3OD) & 31.17°3%.0, 57.9, 131.4, 133.9, 0.8, 7
[0306] LC/MS tR = 3.41 (155.2 [MtH +) m n. [0307] This
mat eri al was used wi thout further purification.
S- {®275] Butptbpaditive HEAZ phefidhtioRbbal cgeleydipld-biOmattdal synthesized
VMhO02 NH JNH N N [0308] Manganese di oxi ge,, {)ISO %ﬂ 0. SF
as 3pory affrdeddby) gepmairiseisemsh Shbdirazdiseng-o-bn -ds 1 -dinethylallyl)-1H-
AL Dot B s = 31 i Ol s 4=yl ) anol (4.97 g, 0.03
lmld%g?l)@i%yg%&e%{%%%ﬁiyg}&gﬁﬁ%%’s glr(%é glhgﬁ gsul ting mxture
wa 02561 r r Pl (21dom) trerp@f Q7% nfinr 4 h. The mi xture

wasy,$i | tery r d..af i fe_an pad was
wai2h i o b e R B o C 2o fion{h Gy e A, 1,
CH=CH,); 5.22 (d, 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, 7H).

[0278]  ESMS m/z 349.5 [M+H]*, 390.4 [M+CH,CN]".
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conbi ned and evaporated. The residue was triturated
with ether to afford, as a colorless solid,
w®G2aG080t™but yI - 3H- i m dazol e- 4- car bal dehyde (2. 5PCTUS2005/003636
519 . (Hayashi, Personal Conmunication (2000)).
[0309] HPLC (240nm) tR = 3.71 (89.3% mn. [0310] 1H
NVR (400 MHz, CDCl13) S 1.48 (s, 9H); 7.67 (s, 1H)
10.06 (s, 1H). [0311] LM tR = 3. 38 (153.2 [MtH] -")
Syn rs:?S{ uLa?I}o%]ﬁBgi cpe;’tgg—(? P—ée%a r)azle{ﬁé'r%zt ZC{Z— ”ff Omeglg)?ene) -piperazine-
2,5-dbné (A)dazol e- 4- car bal dehyde (1.88 g, 389@. -65 WO
2005/ 077940 PCT/ US2005/ 003636
1- Acﬁ&%};éré5'-tert butyl -1 Hindazol -4'-Z yl net hyl ene)
pi pera “-dione .00 0O O N- (NH N="NNH~N-NH
N-J OD ®[0313] To a solution of
5-tert-butyl -3H i m dazol e- 4- car bal dehyde (2.50 g,
164. 4 ) in DVF (50 M) was added
1,4-diagg?yb-piperazine-2,5-dione (6.50 g, 32.8 mmol)
and the 'solution was evacuated, then flushed wth

argOﬁéﬁgﬁﬁgfvacuation-flushin CyPoctess was repeat gd %H
furthed tlw dipes, then cesgyﬁgZarbonaté £5.35 g,X1gM4
nmol ) ddége he evacuati Efﬁlushlng process f;f”

repeate& afurther three times¥then the resultant
m xture was surredatroomtemmr&ureforS h. The
reaction mxture was partially evaporated (heat and
hi gh vacuum) until a small volume renai ned and the
resul tant solution was added dropwi se to water (go%
m ). The yellow precipitate was coll ected, then
freeze-dried to afford 1-acetyl -
3-(5'-tert-butyl-1H i m dazol -4' - Z-yl net hyl ene) - pi per az
i ne-2,5-dPone (2.24 g, 47%. (layashi, Personal o)
',@n §2000) ). [ 0314] nn) tR = 5. 7
' A81 THNVR 13)"8 I.4 T pH
, 4.47 (s, dHo 7. (s, 1H); 757N

1H), 12.14 (s, 1H). [03161 13C NMWR
CDCI3+CIBCI» 8 27.3, 30.8, 32.1, 46.5,

110. 0, 133 2, 131.4, 133.2, 141.7, 160.7, 162.8,
. 173.0 [0317] LC/MB tR = 5. 16 (291. 2 [N%ku+ 581. 6

[ 282791) nRengentS- gy BORCY] hyléhdtiBIQ,5H;01 HLIARLY ) MnO,; k) 1.4-

dincits) Plpasiaine s-dions CEOIM) BRhiRhHE! B5LRS 2 S i one

2-Chloro-4,4-dimethyl-3-oxo-pentanoic acid ethyl ester

Cl
M~por 28 Ko

O O . o ©

[0280] Sulfuryl 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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~O0 OrC~ NHN==1 NHN\ %N NH ,. HN~. NHOO
O [0318] To a sol ution of
wa2@setihe 3- (5' -tert-butyl -1 Him dazol -4' - Z- y| Pet/biyioe51@3636
)- piperazine-2,5-dione (2.43 g, 8.37 mmol) in DV (55
m ) was added benzal dehyde (4.26 ml, 41.9 mmol) and
the solution was evacuated, then flushed with
nitrogen. The evacuation- -66 WO 2005/ 077940
PCT/ US2005/ 003636 fl ushi ng process was repeated a
f ufQ288} tv’ﬁletqrmc phdse vas elsied rand svinewaied tq affd, gs a sleapoil, 2-

o Ly PRy IRS; SRCHRLL gl 2, RO 0SB E Rl « .

“Anﬁhowlwlmmsleb eatl toctssidor thbie Hredupaomt Haeeng NadiGL344375 (Great
hown beI ow. After a total time of 5 h the reaction
Bﬂt%&swg?’) owed to cool to roomtenperature and the
A | er (400 m). The
E‘?:. th ate gﬁ gictggomg%y%hwth wat er, then
fré’ésile dr1HeNMR)(4@DfMHd, @DYL) 5 0ATLHIHY; (.29 §7Jqr 7.HPCIH); 4.27
J( 5(-683(831% mn.). This material was
(@ d‘gg(ﬂzvéﬁ @ Ylof or m (100 m) and evaporated to
az @edr o0pe 1BERRIRI( ftﬁ)M%e?DcL?g%ts' 543, 45“1 34181 0 195511, 203.6.
Thi s was dissolved in chloro orm(2 and’ cool ed I n
ice. After 90 mn the vyellow preci p|tate was

nd air-dried to afford
s b b v el sa e EL B ST 1
i m dazol - 4" | met hyl ene) - pi per azi ne-2, 5-di one (1.59
g, 56%. (Haya%'mn Per sonal o Communi cat i@noGi2000) ) . 00"

[0319% HPLC (21 tR=/ 6138 (2.19, \& (95.2) myy.
%ﬂw (400 Mz 12) 8 1.4 )t 7. 0L
5 O C C=CH); 7 03 ;:JlH -G C=CH) y=¥. 30-7. 50 o_!)\l
(m %HC Ar): 7.60 (s, 8.09 (bs, N 951 (bs,
(b = 5. 8¢
w%ﬁlﬁ% éoAgelﬁ@?l} NF%; @% f‘lf&ecff“ G DRREol aﬁ%ﬁqeﬂﬂ 25.0
g, O%Z'%_Sﬁrfimﬁélﬂlde 5%?%11) eﬁél\@t{ﬂ(l 53&7w§s EleEﬂ ,thendHi$edsed into 15 x

Evaporati on of the chl oroform
8 mkwlalst M\thlglav@rfawdled iand tien Begtechair 29 fos di3dL gLhe vials were allowed to

ook B AL PLERER o M OE DR RL O v

extradted G¥h diiofefofte N ahalkhioxdieti wentealoved to give a concentrated formamide

solution (22.2 g) which was added to a flash silica column (6 cm diameter, 12 cm height)

packed in 1% MeOH/1% Et;N in chloroform. Elution of the column with 2.5 L of this

mixture followed by 1 L of 2% MeOH/1% Et;N in chloroform gave, in the early fractions, a

product suspected of being 5-tert-butyl-oxazole-4-carboxylic acid ethyl ester (6.3 g, 26%).
[0286] HPLC (214nm) ¢z = 8.77 min.

[0287] 'H NMR (400 MHz, CDCl3) & 1.41 (t, J = 7.2 Hz, 3H); 1.43 (s, 9H); 4.40
(q, J=17.2 Hz, 2H); 7.81 (s, 1H).
10288] 13C NMR (100 MHz, CDCl3) & 14.1, 28.8, 32.5, 61.3, 136.9, 149.9, 156.4,

158.3.
[0289]  ESMS m/z 198.3 [M+H]", 239.3 [M+CH,CN]".
[0290]  LC/MS tz=7.97 (198.1 [M+H]") min.
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[ 0324] Sodi um bi carbonate refers to a 5% sol ution.

[0325] Organic solvents were dried over sodium sulfate
waoi0e8%790t her w se stated. Anal ytical Conditi oPST/NRER05/003636

Conditions [0326] 1H NWMR (400 MHz) anal ysis was

performed on a Varian Inova Unity 400 MHz NMWR

machi ne. Sanples were run in deuterated chloroform

containing 0.1% TM5 (unl ess otherw se specifi ed)

COTT o304t PO DS BOURL iy Bt

amd%@ést@ (632038, 169, f(@furﬁﬁréphles‘An‘riﬁoﬁﬁﬁ@dazG%é%ﬂ 'Tgocess for their

corist ants are expressed in ‘hertz ( z). Anal yti cal
Proddptich. CBMnﬁNwﬁEIPGMKMB@mm 198%ki ti ons: [03281

RP- rosorb-wW C18 (5 m
10(5‘?)%%0%'2‘9?1 D Rﬁﬁrﬂ(%o%g’l‘“suffer A 0.1 %

aqieBus TP NHE88CH0 BukEerD8I;) §1B%H GA= 7.0 18)%HRAUEDPES 9H); 4.36
MeCN [03311 Gradient: O - 100% Buffer B over 11 mn

(9, f0333z, BHyW -¥bfselH). 5 nl/nin LCVS Conditions [03331

LChaper e i i
i nstrunent 6Wgégqlop@cg ?lzﬁ%c}r‘?s%cb?&?;? 5&%\%%42 133.3,149.2,
162Bhase HPLC anal ysi s [ 0336] CoI um: Monitor 5m C18

50x4. 6 0337 Sol vent A 1% TFA in water [0338]
Soll029%1 B: "B ﬂ/&%ﬁ[MﬁHb@ﬂ/é%LMésG@%bN [ 0339]

G S BT o BB 1 OTIR i

comqbouilﬂi slfuispm&d df 634 -rerabupbaHeeiddz olasipraaboxyiO344 {0.50 g, 2%).

SR BRGS0 1 s

[0298] 'H NMR (400 MHz, CD;0D) & 1.36 (s, 9H); 7.69 (s, 1H).
10299] 'H NMR (400 MHz, CDCl;) & 1.37 (s, 9H); 7.74 (s, 1H).
[0300] 'H NMR (400 MHz, CD5S0) & 1.28 (s, 9H); 7.68 (s, 1H).

[0301]  BSMS m/z 169.2 [M+H]", 210.4 [M+CH,CN]".

(5-tert-Butyl-3H-imidazol-4-yl)-methanol

0 .0~ ‘ OH
)4): LiAIH, %
%
Z NH e NH
v n=/

[0302] A solution of 5-tert-butyl-3-imidazole-4-carboxylic acid ethyl ester (3.30
g, 16.8 mmol) in THF (60 ml) 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 until 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-tert-butyl-
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colum (1.5 nL/mn). ESMS Conditions [0346] ESM5 was

done on a Perkin Elnmer/Sciex-APl 111 LC M5/ MS using an
web@sohrm4epray inlet. [0347] Solvent: 0.1 % ACEH/US2068003636

aqueous MeCN [0348] Flow rate: 25 L/mn -68 WO

2005/ 077940 PCT/ US2005/ 003636 [0349] Ilonspray: 5000 V

[0350] Orifice plate: 55 V [0351] Acquisition tine:

2.30 min [0352] Scan range: 100-1000 amu/z [0353]

s R PSR otk 7 PSSt 5o A Sttt

Procpsk! el thE@bLRR GRS F@&ﬁ NSAGRYS4 1455 Qere%'@bﬂiaﬁx pW1dy).t he
Waters XterraMs col um (19x50 nm pm C18) Using the

f ol0BO%} ng}mirﬂj{m{)mn)stgﬁﬁ%@y 4%3Inwant A 0. 1% aqueous

[o5ed)” & beRomicin S EPAIB) 04 Th G Y DE08] Crodh TR 11D

2010m1/ m n 13 ﬂﬁfﬁ%lowﬁk Qﬁg}db) 623]141 @@o[ 92601314, 133.9, 140.8.

Abbrevi ations are as fol broad” si ngl et
Bu[i306] n- MG/MS # FBHMIUESS. a{M+Hdl)mmet, DBU:

SR e T ﬁ.‘éﬂ:“ﬁf gh

5-1er RSl IBRG a0l ML S e AERBL Ogr aphy; LCMS: 1iquid

chromat ogr aphy mass spectronetry; LD I|th| um
- diisopropyl am deH M+: nol ecul ar ion; mDI tiplet;
MecN. acetonityile;, M maggosSpectro y '

nmol ecul ar - NVMR  nuclear magn /esonance; q:

quartet; §: s Egﬂ"ét ctriplet; tR tet&ntNon tine;
TFA: trifluoracetic acid; THF: t et r ahydr of ur an
Det ai |l ed Procedure for the Synthesis of

De fpsasPPhayiAhisst dibxid® (36 g 0.95 Qndl) WasPGdded NoNE ¥erogeneous
solution of (5-tert-butyl-3H-imidazol-4-yl)-methanol (4.97 g, 0.03 mol) in acetone (700 mi)
and the resulting mixture was stirred at room temperature for 4 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 colorless
solid, 5-tert-butyl-3H-imidazole-4-carbaldehyde (2.50 g, 51%). (Hayashi, Personal
Communication (2000)).

[0309] HPLC (240nm) ¢z = 3.71 (89.3%) min.

10310] 'H NMR (400 MHz, CDCl3) & 1.48 (s, 9H); 7.67 (s, 1H); 10.06 (s, 1H).

[0311] LC/MS tz=3.38 (153.2 [M-+H]") min.

[0312] Evaporation of the filirate from the trituration gave additional 5-tert-butyl-
3H-imidazole-4-carbaldehyde (1.88 g, 38%).
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NNHNNACHNTtJ/ { NHN1-1 0 Cs2CO31DWVF O

Cs2CB1DVF 0 1 2 -69 WO 2005/ 077940 PCT/ US2005/ 003636
waz0usetihe 3-{(Z2)- 1-[ 5- (1, 1- di met hyl - 2- pr openy| PeWHS2005/003636

i dazol yl] nethylidene}]-2,5- piperazinedione (2) Ac,,

N YNH N=/NH O [0361] To a solution of

5-(1, 1-di nmet hyl - 2- propenyl ) i m dazol e- 4- car boxal dehyde

(100 ng, 0.609 mmol) in DMVF (2 nL) was added conpound

1 1.2 an so] ution s repeatedly
1 -A%nggét Ryantpifie %&) Ok { ngy%ﬂ%eﬁav@mg%mﬁ S5#i8"4 | ushed
wth Ar, followed by the addition of Cs2CO3 (198 ny.
0.609 iyl ) and the gvaguation-flushing ocess was
repeated again. Th | of oxygen is Hsrn\a.g\
auge such+rermv i bel i eved to dec}eage \ NH
i d@t inh of alp bon at the posit t
e16i perazi ne ¢i ng The resul tant\%oxt(yre
stirred for 5 h at roomtenperature. After the sol vent
was renoved Dby evaporation, the residue was_ dissol

i n[94&] i xkud olgtioEpDaderihey t YT este-4-caphaldefipde (2. 50 ga 164.4
mn) BEONE (OFHE W SN Galfi it EARZ PibrB 980D S mumpl) and
the sodwivanyasa¢vaduatet, Vianudushdhwith esgotlu al'heodviacwaionflmshifig @cbcess was

b h t h |
epeibhes R bt RS B RSl S0 B SR i e
evaoaadlﬁl-nﬁ‘dhh@%@&ésg Wa@repgﬁm’:ﬂfu@lﬁ&f%ﬁﬁéla &5 théh thk OGRInt Fxire was

sol ution of 9rmo|)|nDl\/F(08m_) was
surraij@tergomti@m@rmem%g%( SHhe{reaction grexmfmwas @r@ﬁl)y eyappretad (heat and

hlghS\QacHﬁﬂq?{fntm Satlyt zﬁlﬁu z e atlﬁﬁttﬁéjres tg&bwg el %ropvv]se

renove oxygen a n
to Wéﬁd (IOO&ﬂl)Dﬂ‘hQsé?lﬁQBp(eS@ﬂﬁfg was Golleé&dnﬂlieﬂl freézcﬁir&d)to affoird 1-acetyl-

he evacuation-fl ushing p o ess was at ed 0
35 rhra PR A Gl Y B S GBI Ps L@ a@g%oc & 47%).

(Ha}ﬁa IhepSsme taliiRicalbi$ f2006) | ncreased slowy. Rapid
eafing I ncreases the product| on of E-isomer at the

belﬁ(ﬁml derféhiC €2 inin) Af+ 264 (Hed%plnrent  was renoved by

. fi . I . ¢
vecban i oA M AREMELSITIRIN 500 AR BTy & 2

719f(9f1H')hl7$¢(§ 'IP% 26l(si eg @5!@11(&\'@ A$O4 and concentrated in
vacuo. usi ng 1 (10:1 you can

obse) \/e a '4p VMR (wobwﬁflghcrg}lg@a3g)@)| \',3,73 30.8, 32.1, 46.5, 110.0,
123.2, 131.4, 133.2, 141.7, 160.7, 162.8, 173.0

[0317]  LC/MS #g=5.16 (291.2 [M+H]", 581.6 [2M+H]") min.
3-Z-Benzylidene-6-(5 "-tert-butyl-1H-imidazol-4 -Z-ylmethylene)-piperazine-2,5-dione

=0
NH  N=\ ‘ NH N=\

s AN ——— . i A ANH

[0318] To a solution of 1-acetyl-3-(5’-tert-butyl-1H-imidazol-4’-Z-ylmethylene)-
piperazine-2,5-dione (2.43 g, 8.37 mmol) in DMF (55 ml) was added benzaldehyde (4.26 ml,

41.9 mmol) and the solution was evacuated, then flushed with nitrogen. The evacuation-
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| um nescence at 365 nmW The purity of this crude

product was nore than 75% from -70 WO 2005/ 077940
WEMNSBRO05/ 003636 HPLC anal ysis. The resul tiPgr/us2005/003636

resi due was dissolved in 90% MeOH aq and applied to

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 ni/mn,

flusBRE piddss viS Sbdeida b radlel Ao WRSs, Q}%llcgﬁhﬁ%sﬁ@gate (tt % 0576 12.6 mmol)

concent rated "by evaporation tdo give a
was atlddﬂbuéhe temcuymfmﬂ@hmgepmmss Gpﬁlrnpeam 4 ﬁnﬂsadheeshmes, then the

ow. col or. dro hen ahl
resufng 8y L PG B dieb ey el n Al ot
tlmew'ﬂ/lii fejréfreioy akhhBéwda bﬁ%bﬂ@&oorﬂ terﬁ}béi’ét@ﬁ' #dlthe mixture was added
Eval uation [ 0363] The bi ol ogical characteristics of

to icgyreldywater ). dewyapaRineh rapelleeted, waghgd with water, then freeze-
. d
aicSSUSATIEI, PP L1 i) AL B D,

was klﬁ@ﬁ#@d iohRRofoAd (IOOI-ﬁB—aB& Evapoluie acalirope tdndlining water, resulting

i BT ERGE S Shramr hrineob o) b i . p min e
yeuddEEﬁAFe%p&uﬁRw&n&&sh Md 53-8 ﬁ%%ordlmztﬁ\&\zﬁycfeﬂéf 61(9” -te}%utyl 1H-

- glutam ne, and Pen/ Strep at
lmldgmjgd," - ylme@g@@@)—pmgqayi)le -2paligne ((A1EC g;R|§6%1435§Hayash1 Personal
g? e adenocar ci nona, was nai ntained in F12K
con‘p ete ne um (F12K nedi um suppl enmented with 10%
FBﬁ)319]ﬂ\/I Gmnca(mnﬁm) ﬂR% dS-.IEEk’ESl%)M(BORBﬁQﬁh&ﬁp at
F), gnd 1009/ lsect ively) l'ines
tur ed aHW 40@@41@‘,@0 @lsl0 @é%(smapi (edH, C-C—CH),703

C [ F0dp t t | £
G 1“‘ BELDNER I M LK TS O AR, Bt 1240
(bs, Nifﬂ)pl ete nedia into a Com ng 3904 bl ack-wal | ed,
clear-pottomijssu C ure plate and the _plate
niBBaF e 15TMs gms se 5t 7 68 Buf 1S ispBens 0 2610 S BT, 6734
[ZMer{?:teg@ger pll;@se growt h. 20 mM stock sol utions of
dr ophenyl ahi stin and t Bu-dehydr ophenyl ahi stin

mei@zé}ep@%dsmmc%\mmﬁ 3itedl B\ﬂﬂﬁﬂc@&l -20 C. | OX
w23} cpdbantiinoSas e el S P rnR o vaidenes-

(5”-&ﬁrﬁiﬁﬂl1[Hiin|11@£1§)1—ﬂwgylﬂgthyfeﬁéatﬁlﬁer&lﬁ%-ﬂ-@'d!i_bdM (0B22 g0 28%). HPLC
Ten J volumes of the I OX serial dilutions
(214\%’()@36@8&7960)% test wells in triplicate and the

G A fstyyned to the incubator for 48 hours. The
en?lla ?ﬁeréoncentratl on of DVBO was 0.25%in all sanples.

[ 09pB3H] FolJodwimbjicdiBotmtereserofo adi%agoletimosure 10 | of 0.2
ny/ esazuri.n tained from§. drich em, cal
[§925L wgfrgameﬁ%(ﬂ T e s A8 SB ° Walers g ise ated.

Analytical Conditions
NMR Conditions

(0326} '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
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-71 WD 2005/ 077940 PCT/ US2005/ 003636 and the pl ates
were returned to the incubator for 3-4 hours. The
w@b@smezower e renoved and resazurin fl uorescenPEr/vam05/003636
nmeasured using 530 nmexcitation and 590 nm em ssi on
filters in a Fusion fluorineter (Packard
I nstrunents). Resazurin dye without cells was used to
deternm ne the background, which was subtracted from
ppn B b e e C D 2, R P SRR e Sqprgsscd in
hertedéfl2). were nornalized to the average of the cells

rea i edia only (100%cell growth) and EC50
An%&?ﬁiﬁ\k&@ﬂ&?’@f’ﬁi ned using a standard si gnoi dal dose
regePge Coyswtn b béddimesal gorithm [0367] As indicated
in Table 1 bel ow, tBu-dehydrophenyl ahistin
deri®38] r at BE-HEISowes done-qn arBaingr MeresorbM Bt@h%i (6 pm, 1004) 50 x
46 act iféi Ly in conparison with dehydrophenyl ahi stin.
O HIHTEY oyt ot oxi ¢ Effect of dehydrophenyl ahistin and
dernymyi veBuif® A oMb dfbealsNEAN N N, /

Dehydr ophenyl ahi sti n t Bu-dehydrophenyl ahi stin EC50
(nNP330d| | Rpifen B:BO1% FiAin pHpoquemuy BleCPC. 3 5.4 1.0
[

0 Seea| .Fi jtional data at
I—Wigﬁ;l] PC- Q?adieﬁa B?gg@&é]%ulf{egﬁ Oggldgtllflglct ure and
Act[o332]y SFigdpatef 1Bahlyeriophenyl ahi stin Derivatives

0369] . The cytotoxic effects of phenyl ahistin,

LCH& G oYy ahi stin and various derivatives of
defysspph eﬂ@@%&& infh S PerRhATIREScib0 APRSS) Muhidiént.
| eukem a cells, HT-29 human colon cells, and PC- 3
pr d83¥]i ¢ Bdenadibersi noma cells. [0370] As expl ai ned

ab HT-29 a ma orectal adenocarci nona was
rmicm%ﬂ]ned FWIW@%GV%%(%W?Q% nmedi um (I\/b|Coy' s 5A
medysgy Wi t Boknl UNIEIBES BRCC1PRRNGHERES Suppl ement ed

wi th 10% FBS, 1nM Na pyruvate, 1X NEAA, 2nM L-
gl U03ilne, Seimeht PeA/1% TEM imwatt001U/ i and 100g/ ni ,

re ive . BPC- m oSt at =42 WO
203@?@794%&}5@1‘;%%%6%/#&3@6& A e %Sgl\é[FgllZInorm, was
mai {0335] e dGrddtidnd: 2 §- 10099 6¢& 1m®dhiam . (F12K medi um
supgl emented wth 10% FBS; 2mM d ut am ne; 1% HEPES;
andOBtH/ st Flow rate: 1d0nmir and 1009/, respectivel y).
Cel i,nes [ tur 37 C, 5% CO2 in a 95%
hurl’nb%jzlhf]i ed\?\%’&ﬁ@g?é or. 5941%

[0342] MS conditions:

[0343] Ton Source: Ionspray

[0344] Detection: Ion counting

[0345] Flow rate to the mass spectrometer: 300 pL/min after split from
column (1.5 mIL/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 in 60% aqueous MeCN

[0348] Flow rate: 25 puL/min
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[0371] For tunor cytotoxicity assays HT-29 or PC- 3
cells were seeded at 5,000 cells/well in 90 |

w@e 0vplozEoe0 medi a i nto a Corni ng 3904 bl ack- wal | BCT/US2005/003636
clear-bottomtissue culture plates and the plates
were i ncubated overnight to allow cells to establish
and enter | og phase growmh. 20 mM stock sol utions of
dehydr ophenyl ahi stin and t Bu- dehydr ophenyl ahi stin
were prepared in_100% DMSO and stored at -20 C. | OX
coWééﬁtrai@&P@ﬁzr PHO¥ilutions of the two conpounds
we rep ' priate culture nmediumfor final
coogg tra?jirg%gbggﬁgﬁ}\g from2.0 x 10"5 Mto 2.0
X-[DASM0 MAcTeisition Violeu2e® moifn t he 10X serial dilutions

we dded to the test wells in triplicate and the
pl @Sé@ re ﬁ?“rf@ﬂget'om:ﬂh@bpﬁ@ﬂ@ator for 48 hours. The

fi g@l_g:ﬂ COREANtEAiL O . DhmBYBO was 0.25% in all sanpl es.
[ 037 i

2]" Foll owi ng 48 hours of drug exposure |01 of 0.2
Prepagitive REJHAL PurificatiemCorditibnom Si gma- Al dri ch Cheni cal

Co LN t+, Cag2+ f PB s add Iy .

anP5hE ot R AT PG FHE Snlel 5P Bl Slebuga it the
Watd9 KictraM {1 ol ind i B85 50848, J GRDUES) uaing the YR gl ddnditions:

fl uorescence was neasured using 530 nmexcitation and

5903881 eniSobicohAfQ.1Y%agecoun TFA Fusi on fl uori neter

(PRESPL SORGhBRII Rr FRRR kit nout cel I vas

suf3sact edsrhaionn thresWE evek dmial | experimental wells.

The data were anaI%ried using Prismsoftware (G aphPad
Sol®3r8k e) FlorhgateidGmi®iB  normal i zed to the average of

th l's Wi thmedia only (100% cel | grow h)
ang)sé%o \&g‘fezéengﬂl\}\ere eterm ned using a standard '

si (pse0pal Aldseviateaparse falowsebr s btdad ginglagdBulii hmbutyl lithium; d:

i S e S

HC1d &Y ei1bNE cidf @Iﬁl@mgﬁ g@ﬁoﬂnﬁna_@lﬁh@idzclﬁ@fh@thrapﬂﬁ MIMS: liquid
2005/ 077940 PCT/ US2005/ 003636 Table 2. SAR study of .
chrofriatagraphs hass ispectiomgty P oty disnrsenyiamides M- molecular ion; m:

mulr@%%%%%&%g% &‘%@ﬁ%ﬁ\l‘:‘nﬂ%%y‘%@%ﬁ& lg%:%&l@g@lalj V@éhtpN MR: nuclear

maghetic- iRbaayita hy: Sfubitet) s:NdIbtNHuABEO 140 rétent8B3time;1BBA: Fifluhidacetic
1O (n=h) }§PU-1 0
acid; THF: tetrahydrofuran

Detailed Procedure for the Synthesis of Dehydrophenylahistin

O

v
, -
0 | N'—NH 0 ' 0 :
Ac X Ac
.\NJ\’ » N /NH\ —s HN™ /NH\
'\(N I\n,NH Na/ A NH Ns/

“AG
0 Cs2C03 /DMF 0 " Cs2C0O3 /IDMF o

1 ' 2

-69-



OPLH /-=N NH 48 4.7 36+12.8 NH NH O (n=5) KPU-2 O
tBu-APLH /=N NH 13 1 31.8+5.0 NH NH i (n=5) O KPU-6
W@200B078RLH p- OVt /=N NH >2000 n.t. 9333+ NH MA/USIONE003636
5457 O (n=3) KPU-8 0 We tBu-APLH 0-OVe /=N NH 89 315
+ 137 NH~/ Y NH (n=4) rOKPU9 0 tBu-APLH M Owe
/=N NH W 31 20.8+68 NH NH (n=4) O Colchicine ---
20868 (n=4) -74 WD 2005/077940 PCT/ US2005/ 003636
[0374] Modifications to the phenyl ring have
1-Acetydrr {ZL-im-(bl fdimethy}-2 prepeny )okfbﬂrlmuéwm]mtbghdepﬁ}l-2 5-

wth the activity of
plpe?%m‘gi;ﬂ?d@%phenyl ahistin (#6), the activity of the

met hoxy group at the neta-positien (KPU 9) exhibited
t he hi ghest activitytha derivatives wth
an |1 C50 of 20.8E3.3 ce\l s. The KPU-9
derivative al so exh|b| ed otlsmlc:ltyln HT-29 cells
(EC50 31 nM). Dehydroph‘?eﬁw

t Bu- dehydr ophenyl ahi sti ng

[0361] To a solution of 5-(1,1-dimethyl-2-propenyl)imidazole-4-carboxaldehyde
(100 mg, 0.609 mmol) in DMF (2 mL) was added compound 1 (241 mg, 1.22 mmol) and the
solution was repeatedly evacuated in a short time to remove oxygen and flushed with Ar,
followed by the addition of Cs,CO; (198 mg. 0.609 mmol) and the evacuation-flushing
process was repeated again. The removal of oxygen is preferred because such removal is
believed to decrease oxidation of alpha-carbon at the position 6 of the diketopiperazine ring.
The tesultant mixture was stitred for 5 h at room temperature. After the solvent was removed
by evaporation, the residue was dissolved in the mixture of EtOA¢ and 10% Na,COs, and the
organic phase was washed with 10% Na,COs again and saturated NaCl for three times, dried
ovér Na,CO; and concentrated in vacuo. The residual oil was purified by column
chromatography on silica using CHCl;-MeOH (100:0 to 50:1) as an eluant to give 60 mg
(33%) of a pale yellow solid 2.
Dehydrophenylahistin

[0362] To a solution of 2 (30 mg, 0.099 mmol) in DMF (0.8 mL) was added

benzaldehyde (51 pL, 0.496 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,COs (53 mg,
0.149 mmol, 1.5 eq) and the evacuation-flushing process was repeated again. The resultant
mixture 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
times and saturated NaCl for three times, dried over Na;SO4 and concentrated in vacuo. On
TLC using CHCL:-MeOH (10:1), you can observe a spot with bright green-yellow

luminescence at 365 nm UV. The purity of this crude product was more than 75% from
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(KPU-2) and the KPU-9 derivative all exhibited

cytotoxicity in P388 cells. C Structure and Activity
w@Eeadp719i0 Addi ti onal Dehydrophenyl ahi stin Der i REr/USm®85/003636

[0375] The cytotoxic effects of phenyl ahistin,

dehydr ophenyl ahi stin and vari ous additiona

derivatives of dehydrophenyl ahistin were exam ned in

HT-29 human colon cells and PC-3 prostatic

HPLglgngF Cs{flsrrg g rgsu?tg&Rteglt u%i fé}%sr?gfegllgﬂ%f %ﬁegﬁ aq ar?f applied to

revefi@@}d@d’eqﬂ)ﬂ’m yd)laﬂﬁhw MC-ésk, 0DRAN, ROKTHO mm) and eluted using a linear
4 deh % ro hen | ahi stin derivatives COVOUNDS STRUCTURE
.gra

HleQbl inwatgr peer3 6 rgn(at p_fisve raj¢ ah1 % mlAmin, and the

dem%'éléfﬁzﬁ%éﬁ:°§ﬂeiﬁ%ﬂﬂﬁnmﬁ% b Yoot gylp Y e 60%)

althdB@B 1180yid1ds dre hBLopiRtitédNbE éddh kteb,. ofelléRdoboréd=dehHophenylahistin,
366. 41 >2000 n.t. tBu- Aggg%@ NHNHOVe O -75 WO
2005/ 077940 PCT/ US2005/ BL OUNDS STRUCTURE

BiGsRl cM&é{enEﬁéQ)f UEh%_% g@.ﬁgah@tirfﬁudﬁﬁ’é_ﬁyérdpheﬁldﬂﬁﬁn Analogs

A. Blologlcal Evaluatlon

[0363] The biological characteristics of synthesized tBu-dehydrophenylahistin
and dehydrophenylahistin were evaluated in both HT29 human colon cells, and PC-3 |
prostatic adenocarcinoma cells.

[0364] HT-29 (ATCC HTB-38) a human colorectal adenocarcinoma was

~maintained in McCoy's complete medium (McCoy's 5A medium with L-glutamine and
25mM HEPES supplemented with 10% FBS, 1mM Na pyruvate, 1X NEAA, 2mM L-
glutamine, and Pen/Strep at 100IU/ml and 100pg/ml, respectively). PC-3 (ATCC CRL-
1435), a human prostate adenocarcinoma, was maintained in F12K complete medium (F12K
medium supplemented with 10% FBS; 2mM Glutamine; 1% HEPES; and Pen/Strep at
100IU/ml and 100pg/ml, respectively). Cell lines were cultured at 37 °C, 5% CO; in a 95%
humidified incubator.

[0365] For tumor cytotoxicity assays HT-29 or PC-3 cells were seeded at 5,000
cells/well in 90 pl complete media into a Corning 3904 black-walled, clear-bottom tissue
culture plate and the plate were incubated overnight to allow cells to establish and enter log
phase growth. 20 mM stock solutions of dehydrophenylahistin and tBu-dehydrophenylahistin
were prepared in 100% DMSO 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 x 10° M t0 2.0 x 10"° M. Ten pl 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 DMSO was 0.25% in all samples.

[0366] Following 48 hours of drug exposure 10 ul of 0.2 mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg?*, Ca®* free PBS was added to each well
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O HW - 366.41 31 KPU-9 NHi N NH NH t Bu- OPLH- m Ove
O OW KPU-14 /-N NH W TFA 396.44 610 96%
wao BwsAPlo 2, 3- NH NH 510. 46 di Ove O (+TFA) O RET/KPe3a3636

/=N NH/ 5 - 396.44 4980 tBu-APLH 2,4- NH NH W di Owe
O O W KPU-10 /-N NH - 396.44 1350 tBu-APLH2,5- NH
NH diOve OW .O W KPU 15 /-N NH TFA 396. 44 4430 96%
t Bu- OPLH- 2, 6- NH NH 510.46 di Ove O MeO (+TFA) O
KPU-13 / N NH Owve - 396.44 2130 tBu-iPLH 3, 4- NH NH i

and tHp QlatesOvere rejurneddo WS POEBIW Io03d toery USKDBIBIS gisesEmoved and

resaz%f%%@ént?g @%Q%&%MgMS%n%ﬁaMn 44li-599 h Efisdon Bilters in

a Fusion fluorimeter (Packard Instruments). Resazurin dye without cells was used to
" determine the background, which was subtracted from the data for all experimental wells.
The data were analyzed using Prism software (GraphPad Software). The data were
normalized to the average of the cells treated with media only (100% cell growth) and ECso
values were determined using a standard sigmoidal dose response curve fitting algorithm.

[0367] As indicated in Table 1 below, tBu-dehydrophenylahistin demonstrates
about a 4-times greater cytotoxic activity in comparison with dehydrophenylahistin.

Table 1. Cytotoxic Effect of dehydrophenylahistin and derivative.

HN 7N H\ %/ Z\H
S

= NH N~/ NH Nx/
Dehydrophenylahistin tBu-dehydrophenylahistin
E C5o (n M)
cell APLH tBu-APLH
HT29 48 13
PC-3 5.4 1.0

[0368] See also Figure 41 for additional data at HT-29, PC-3, and P-388 cells.
B. Structure and Activity Study of Dehydrophenylahistin 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 human colorectal adenocarcinoma was
maintained in McCoy's complete medium (McCoy's SA medium with L-glutamine and
25mM HEPES supplemented with 10% FBS, 1mM Na pyruvate, 1X NEAA, 2mM L-
glutamine, and Pen/Strep at 100IU/ml and 100pg/ml, respectively). PC-3, a human prostate
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KPU-16 /-NNH/ .. W - 396.44 42 82% t Bu-APLH- 3, 5-
NHNHI / dioOve OW 0 KPU-11 /--N NH W 426. 47 >
WQ@0050B940 PLH3,4,5- NH NH W M tri Ove O W  ETTINE2005/003636
KPU-17 /--N NH W TFA 426. 47 4060 94% t Bu- APLH- 2, 3, 4-
NH NH Ove 540.49 triOve O (+TFA) O Cl KPU-18 /-N NH
TFA 370.83 42 100 % tBu-APLH-0o-CIl NH /O NH / 484. 86
- (+TFA) 0 KPU-19 /--N NH / cl TFA 370.83 20 98%

t Bu- OPLH-m CI NH NH Cr_484. 86 +TF K
adenpqareirigIe, 3743, m@nfszmd i ﬁ&ﬂéﬁmp @%8 12§4m8%1}u’(1+31* Siented

with 3I9|€/;INEI§§ U&&%\g Gl tapil e, g@?\@g@ T I%i(; piHR tre %O@%%%%%Oug/ml

respdaﬁ{}'élﬂsmair@@%fbﬁcultured at 37 °C, 5% COz in a 95% humidified incubator.
[0371] For tumor cytotoxicity assays HT-29 or PC-3 cells were seeded at 5,000

».-‘

cells/well in 90 pl complete media into a Corning 3904 black-walled, clear-bottom tissue
culture plates and the plates were incubated overnight to allow cells to establish and enter log
phase growth. 20 mM stock solutions of dehydrophenylahistin and tBu-dehydrophenylahistin
were prepared in 100% DMSO 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 x 10° M t0 2.0 x 10" M. Ten pl 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 DMSO was 0.25% in all samples.

[0372] Follovﬁng 48 hours of drug exposure 10pl of 0.2 mg/ml resazurin
(obtained from Sigma-Aldrich Chemical Co.) in Mg?*, Ca®" free PBS was added to each well
and the plates were returned to the incubator for 3-4 hours. The plates were removed and
resazurin fluorescence was measured using 530 nm excitation and 590 nm emission filters in
a Fdsion fluorimeter (Packard Instruments). Resazurin dye without cells was used to
determine the background, which was subtracted from the data for all experimental wells.
The data were analyzed using Prism software (GraphPad Software). The data were
normalized to the average of the cells treated with media only (100% cell growth) and ECso
values were determined using a standard sigmoidal dose response curve fitting algorithm:

[0373] ECs and ICs values of phenylahistin, dehydrophenylahistin and

dehydrophenylahistin derivatives are summarized in Table 2 below.
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COMPOUNDS STRUCTURE SALT MW HT EC50 (D' 29 PC-3

FORM 0 KPU-22 N NH \ TFA 380.40 82 95% t Bu- APLH 3, 4-
WORDSANIME | O 494. 42 net hyl ene-di oxy O (+TFAYCTUSI05/003636
KPU-23 /=N NH rNH Ove TFA 382.41 5870 86%

tBu- APLH-2-OH NH | i 496.44 3-Owe (+TFA)

(o-vanillin) OO0 KPU-24 /-N NH TFA 364.40 7040 100

t Bu- APLH NH N 487. 42 %cycl i zed-3-MeO O OVt (+TFA) O
KPU- 25 | I\}I; TEA . 544 ,98%t H-4- NH NH I N
565. 42 ﬁyl‘ﬁ gyl phenylahigis) prde PRGY:RRSUB 37 38
> 20 99% t Bu- zaawfaehyh&apmymh4su§@§neazww pyri dyl

_(+2TFA Q) 0 KPUF76 /=N 7 T1EA 376.135 600 88%
tBu- OPLH2-furyl NH NH 440.37 (+TFA)| O 27 3.
inB M TFA SRberoRe 7 Bt gl @M
O70 47 HT-29 | PC-3 P-388
(- )-Phenylahistin
R NH/U\f' 1600 | nt | 833+153
AN NH
A 0 ' (1’1=5)
KPU-1 o}
APLH /=N NH™ ¢ 48 4.7 36+ 12.8
NH A L __NH S
\ 5 (1’1— )
KPU-2 0
tBu-APLH /=N NH™ 13 1 31.8+5.0
NH L L __NH
(0=5)
o)
KPU6 0
tBu-APLH-p-OMe /=N NH™ >2000 n.t. 9333 +
NH L L __NH
OMe 5457
o)
(n=3)
KPU-8 O OMe
tBu-APLH-0-OMe /=N NH = 89 315+ 137
NH L __NH
(n=4)
o)
KPU-9 ~ o)
Z OMe
tBu-APLH-M-OMe /=N NH 31 20.8 + 68
~ NH,__ A NH
(n=4)
0
Colchicine 208+68
(n=4)

T4~




2-thienyl O (+TFA) -78 WD 2005/077940

PCT/ US2005/ 003636 COVPOUNDS STRUCTURE SALT MW EC50
WO20d50294PC-3 0 KPU-29 NH N NH S TFA 356. 44 4BCB1S2005/003636

t Bu- APLH 3- Me- NH. 470.47 2-thienyl 0 e (+TFA) [0376]

Addi tional cytotoxicity assays were perforned as

descri bed above under this exanple, using Resazurin

fluorescence as an indicator of cell viability. The

r ef0374p amngodifieudions Rethe\whédyi Tiabheveda dignifielit@fi8etlof the cytotoxic
Study of phenyl ahi stin, dehydrophenyl ahi stin and of

activiisRsi 1R sAEDATIRIYEY B HERYINa0] Burdehylpphayialisen (e pytivity of

the g lBlp e BREMRBHER (RDE/M)SRh a8 s R aD other

derivaByesRinizhyh 304, SF L0333 N2 BEPB YIRS T KPUH BerB4fivdilso exhibited

oo SR R AT S By it

(KPG—%@Ed 8 Kp08EeR*itRe af eﬁhib&&i‘%tét&il:\l&'in Pkl c&stHaH
KPU-4, D, L-bislactim2354 3H3C PLH 52E-05 NA 4 NA 2 O
C. NHSthudtund and Activity Study of Additional Dehydrophenvlahistin Derivatives

[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 described above.

Table 3. SAR study of phenvlahistin, dehydrophenylahistin and of additional

dehydrophenvlahistin derivatives

COMPOUNDS STRUCTURE SALT | nryw, | _ECs (nM)

FORM HT-29 | PC-3

(-)-Phenylahistin

0
/=N NH/U\"’ - 350.41 1600 | n.t
NH AN NH
N\ o
0

KPU-1 /=N NH% - | 34840 | 48 | 47
NH
APLH \fWSrNH

N o)
0
KPU-2 /=N NHJ\%\© - 336.39 13 1
NH
tBu-APLH AN N
O
0
KPU-6 /=N NHk(\@\ - 366.41 >2000 n.t.
NH
{Bu-APLH-p-OMe f\/\‘(”“ OMe
o)
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CH3H3C ' G'2 KPU-5, D, L 2355 H3G nonol acti m PLH >2E- 05
NA 13 NA2 O\ \ NHN H3co / HN\ \HGH 2356 H3H30 /

WQ 2B B46. 5

7E-06 NA 63 NA .2

~~NH N'NH HN 2BGugiens/003636

8.25E-06 NA 63 NA 2 O\ \ NHN_HN\ \Hrl,
t-butyl-delta-PLH 2358 H C c9,1 KPU-2 1.49E-08

3.77E-09 86 2 5 -79 WD 2005/ 077940 PCT/ US2005/ 003636
~0CH3 0\ \ NHNg / HN\ . H 2359 "AkR KPU-8 7.55E-08
N8 8733 0 H 7 AN\ | sRLE3BU, U HC Bo3ihn)
Cér?‘ﬁ’? .%61E- 08 8. 54%‘%@%3 3 OCH3rORM |NHINY- T:;él PC3
OCH3 2361 H C OR ' KPU-40 9. 7T@md7 86 INA 2 H, CO
\ HCOIl / HN\ \ 362 OCH3| 0 H=Q qQH~H, [KPU-11
8.@3@-06 NA 78NHME NH™ - 966.41 %5
tBu-APLH-0-OMe L,
O
0]
KPU-9 Wai NHWOMG - | 36641 | 31
t{Bu-APLH-m-OMe NG~ N
o)
Q OMe
KPU-14 /<N NHS N OMe |\ TFA | 39644 | 610 |96%
tBu-APLH-2,3- | NH _\ __L_ NH 510.46
diOMe I (+TFA)
0 OMe
KPU-12 /=N NH™ - 396.44 | 4980
tBu-APLH-2,4- | NH _1 I \H '
diOMe , OMe
O
0] OMe
KPU-10 /=N NH 7 - 396.44 | 1350
tBu-APLH-2,5- NH 1 _I_ NH
diOMe
OMe
OMe
KPU-15 /<N NH N TFA | 396.44 | 4430 | 96%
tBu-APLH-2,6- NH Ll NH 510.46
diOMe 1 meo (+TFA)
o]
KPU-13 /=N NH™ N OMe | | 39644 | 2130
tBu-APLH-3,4- | NH__J__l_ NH
diOMe I OMe
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ocH O\ \

NH H, co |

/" HN'\ \' NH 2363 HC OLR="'

KPU- 12
5.08E-06 NA 79 NA 2 O Hco \ NHN H3COH\ 2364 .

WO 3005/0KPW 13 2. 02E-06 NA 76 NA 2 0 Owve /--N HECT/USIORS/003636

HN NH o KPU- 14,

8. 68E-07 NA 84 NA 2

KPU- 15,

tBu-delta '2366 H.0 OL"'

tBu-delta 2365 HC 0 PLH 2, 3-di Owe
o O /--NHNHN~/ NH~/ O MO
PLH 2, 6- di Owe

5.17E-06 NA 81 NA2 O /--NHN/ \ onme HNH O one

KPLL 16 tBy-delta 2367 HR 1"' 3 5.djiOve 4 54E-08
coMUEN® 87 2 3 o swrudyury Ove  HN SAKL oneve K (M)
t Bu-del ta 2368 HC 039="" PLH 2 3 4 tFPOVE 4-80E|0 PC3
78 NA 2 ofci NHN Hi o KPU-18, tBu-deltla 2369 |H C
OKPU-1PLH - Ol <4y 6365 8Mse| 3 3 | 39644 | 42 | 82%

{Bu-APLH-3,5- | NH(_J A _NH

diOMe OMe
KPU-11 /=N NHT NP OMe | _ | 42647 | >20
tBu-APLH-3,4,5- | NH(___L_ NH M
triOMe OMe
0 OMe
O OMe
KPU-17 /=N NH™ OMe | TpA | 426.47 | 4060 | 94%
tBu-APLH-2,34- | N __A__L__NH on 540.49
triOMe I e (+TFA)
0] Cl
KPU-18 /=N NH TFA | 370.83 | 42 | 100
tBu-APLH-0-Cl NH _J__J_ _NH 484.86 %
: (+TFA)
O
O
KPU-19 /=N NH NP Cl | TPA | 37083 | 20 |98%
tBu-APLH-m-C1 | NH__L_____NH 484.86
(+TFA)
0]
O
KPU-20 /<N NH TFA | 370.83 | 545
tBu-APLH-p-Cl NH I\ _NH 484.86
Cl (+TFA)
0]
O Cl
KPU-21 /<N NH O TFA | 41583 | 51 | 100
tBu-APLH-2Cl-5- NH A L NH (529.85) %
+TFA
NO. o) NO,

-77-




0/ -
oL=""

PLH mC 2.45E-08 8. 73E-09 85 3 3
WQQB500793040 PCT/ US2005/ 003636 O ci

KPU- 21,

5. 34E-08 4. 85E-09 86 3 3

N C' HNNH QKPU 19,

tBu-delta 2371 Hc D1"'

tBu-delta 0 PLH 3, 4- net hyl ene-

8. 73E-08 1.10E-08 84 4 3 O OH OV HN -N |

", NNNI -

tBu-delta 2370 H c
-s0 WO

PLH 2- Cl - 5- NO2
o KPU- 22,
2372 Hc OL="" di oxy

NH KPU- 23,

A--i5)

RN HN HN MET/0S205/003636

t Bu-del ta, - - -

cOVPORENDS NA 79 NA ZTRUCTUREN HN HN 24 _ECs (nM)
 tBu-delta 2374 "'~ 013" DIU evel| _gaIEg | PC3
NA 58 NA 2 t Bu- del|t a
28%5-44 0 01 2380M@ | 082 N | 95%
B P - Bl 494.42
methylene-dioxy (+TFA)
OH
KPU-23 /<N NH™ N OMe | TrA | 38241 | 5870 | 86%
tBu'APLH'Z"OH" NH ' 4 6 44
N~ NH 96.
3-OMe (+TFA)
(o-vanillin) (0]
0]
KPU-24 /<N NH™ TFA | 364.40 | 7040 | 100
tBu-APLH- NH _J 1 N 487.42 %
o adoa +TFA
cyclized-3-MeO o OMe ( )
KPU-25 /=N NH™ N | S TFA | 337.38 | 544 | 98%
tBu-APLH-4- NH A A Ne LN (565.41
: +2TF
pyridyl o )
KPU-28 /=N NHTOPYTS TFA | 33738 | >20 | 99%
tBu-APLH-2- NH I A NH N~ 565.42 | pM
pyridyl (+2TFA
)
KPU-26 /=N NH \0 / TFA | 32635 | 600 | 88%
tBu-APLH-2-furyl A A NH 440.37
(+TFA)
o)
(0]
KPU-27 /=N NH NP \S ) Me | TFA | 35644 | 80 |97%
tBu-APLH-5-Me- | NH _____L_ NH 470.47
2-thienyl 3 (+TFA)
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0 KPU- 28,

Me HN ,

/ BSI

PLH 3- Me-2-thien |

t Bu-delta 2376 "'c 013"
NA 39 NA2 O HV---NHN NH 0 KPU- 26,
w0 2501840 PLH- 2-fu |
NH KPU- 27,
PLH- 5- Me- 2-t hi enyl
NH O M KPU- 29,
4. 70E-08 1.30E-08 86 3 3 N HN NH

PLH- 2-

rid |

tBu-delta 2379 HO 013"’

>2E- 05

tBu-delta 2377
7.12E-07 NA 80 NA 2 0 /PaU/Hb2005/003636
tBu-delta 2378 HC 61 "'
8.52E-08 1.35E-08 85 3 3 0 HN N HN

J-butyl -delta: PLH p-CI'T 8ALFA sal T 238Ec,, aM)
dﬁﬁm 484) 7. 09@8’#4@‘581 NA 2 | poam-|\ , MRPU- sﬁT_;;'( PC3
tBu-delta HNN es NH1 ,0 PLH 2,3 HD-T H
@Ey ndi oxlyf'NNTFA 238 I/K sallt %494 §§6§420E'97 81%

By é’ 5 E I\% "' Balt (I\/W@é% 42)
12-Hdenyd7 1 16E—O 86 3 1 WD 2005/ 0779403 FA)
PCT/ US2005/|003636

[0376]

Additional cytotoxicity assays were performed as described above under

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, dehvdrophenylahistin and of additional

dehvdrophenylahistin derivatives

ECs, (M) % cytotox
NPI Structure Chemical name Mean SD Mean | SD
Q
O/INHL LQw | O{S)-Halimide, (-
T oo™ | (S)-Phenylahistin, (-)-
2350 He (S)-PLH 3.94E-07 | 9.49E-08 | 87 2
[<} s
S Sy
° ne * Dehydrophenylahistin,
2352 i delta~-PLH, KPU-1 4.26E-08 | 1.08E-08| 86 2
OCH,
Oty o7 KPU-4, D,L-bislactim-
2354 He PLH >2E-05 NA 4 | NA
[o]
T
oot | KPU-5, D,L-
2355 monolactim-PLH >2E-05 | NA 13 | NA
Q
= NH  N=
H,60 H X \H c\'\‘"ch2
2356 HiG KPU-6 6.57E-06 NA 63 | NA
%CH
2357 ol KPU-7 8.25E-06 NA 63 | NA
o]
U
" t-butyl-delta-PLH,
2358 HS off KPU-2 1.49E-08 | 3.77E-09 | 86 2
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OCH HN-" HHI KPU 32, tBu-delta- PLH o-Me; TFA

salt 2383 ""4'"" (MN 464.44) 4.58E-08 1.15E-08 86 3 3
W@20P07B%) tBu-delta HN " *14H r; PLH 3- Me- 2- pReT/tiy10p5/003636

2TFA salt (MAN 2384 H3C H3 o CH3 579.45) >2E-05 NA 37

NA 2 O HKPU 34, tBu-delta- F PLH4-F, TFA salt 2385

"~ 013" MW 468.40 5.01 E-07 8.48E-08 81 53 F\ |I H

O N\ NH KPU-35, tBu-delta- PLHmF, PLHmF, TFA salt

23 I—I(‘(‘J—R"Q (I\AI\!ARR 10) 1. 31E-08 5. 32E-09-85-2-56-
CH NH KP 6 Bu-delta /=N HN -- PUH5-Me-{4-im HNr
, NH N~/ EN —\aflt p387 "'o Cl, "' (MN584.747)
2. 34E- 06 o2 N ~" ~N N 3
= A7E-08 | 87 3
,2§5%a del %a P56 q‘."!):nglsalt 2388 73%%%6 %V.MA\]'E
468. 4O)Ha - E-08 86 3 3 0O[Cti3 HN~" HI
KPU-3 H-ml\/b TFA salft 2389 |'* iv"'
2dehY) 464, 44) 4 67E308| Rp4E- 09 86 3 BrefEog [ 8bathdd [ 67 | 3
KPO39—tBy- Cg;‘llor
HN Ni N\_\H
OcH, © H
2361 HC el KPU-10 9.70E-07 NA 86 | NA
o
H,CO. -
: OcH, © H
2362 Heel® | KPU-11 8.19E-06 NA 78 | NA
ocH, ©
= NH =\
H,CO HN s A NH
2363 T oadS | kpua2 5.08E-06 NA 79 | NA
[e]
H,CO, ~ =
2364 © wdbs | kpuas 2.02E-06 NA 76 | NA
Q OMe
/=N HNT NP OMe
N A NH
S KPU-14, tBu-delta-
2365 meGigr PLH-2,3-diOMe 8.68E-07 NA 84 | NA
Q OMe
WL
M Heo KPU-15,  tBu-delta-
‘2366 P e PLH-2,6-diOMe 5.17E-06 NA 81 | NA
Q
WSSO
OMe KPU-16, {Bu-delta-
2367 MG 3,5-diOMe 4.54E-08 | 1.21E-08 | 87 2
[o] OMe
N HN” N OMe
Y™ e | pya7,  Bu-d
i <17, u-delta-
2368 M cits PLH-2,3,4-triOMe 4.80E-06 NA 78 | NA
[o] cl
WA ST
& KPU-18,  tBu-delia-
2369 Gt PLH-0-Cl 4.63E-08 | 1.35E-08 | 86 3
[o]
W
KPU-19, {Bu-delta-
2370 ol PLH-m-Cl 2.45E-08 | 8.73E-09 | 85 3
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H3 PLH p-Me; TFA Salt 2390 "' "'
6. 15E-08 84 4 3 0 HN:"

HN H |1 KPU 4

Ol

MN 464. 44 4. 83E- 07
t Bu-del t a-

Br

weRddsp7Brg TFA Salt 2391 "' C (MW 529. 31) 7. 14BCDUSNNAS/003636

82 NA 2 O Br

HN -

Hl

NH | KPU- 41,

t Bu-del t a-

o

- PLH-mBr; TFA Salt 2392 "' C 013"' (MW 529.31) 3.11
E-08 7.29E-09 87 3 3 O HN- " NH Z S KPU 42,
t Bu-delta- PLH 3-thi enyl; TFA 2393 "' Salt (MW
456. 44) 5. 58E- -09 86 33 O HN--"[" NHIJI
KPU- |4 tB\”d%ng p-CN; TFA Salt 2394 H3C C HB
( MN 475 E- KPY-2INA ABu-d@iz2- WO 2005/ 077940
237¢Tluq900%7 03636 PAH-RIG-ONO2CH- | $PHE-08\HU.B5E-09 | 86 3
KPU-44, tBu-d "' |PLHmMEtO, TFA Salt 2B95 (MA
494, 46) g Eﬁ%[ﬂ 'KBB—28,5 4BBdelta’ QN KPU} 45,
t Bu-\del tigphrve " H 6'@% nltiiepe-4 I6- Tri OVe; bH, | TFA
232 + (I\AI\-I ‘)QOR "'OH oldigy 2E. 05 NA DR8REE-88 | {1 QEW NE4 4
W U™ | KPU-23,  tBu-delta-
Wi PLH-2-OH-3-OMe
2373 o (o-vanillin) 5.36E-06 NA 79 | NA
o]
Yelgas
woke, & bwe | KPU-24,  tBu-delta-
2374 ot PLH-cyclized-3-MeO | 6.92E-06 NA 58 | NA
[o]
”N/iN iN N: l:N
ohoy O KPU-25, _ tBu-delta-
2375 ik PLH-4-pyridyl 5.48E-07 NA 82 | NA
0
LoD
X KPU-28,  tBu-delta-
2376 cig PLH-2-pyridyl >2E-05 NA 39 INA
. (o]
) iN)l\m
HCM KPU-26,  tBu-delta-
2377 o PLH-2-furyl 7.12E-07 NA 80 | NA
[e]
"S5 0N Yas
1o s KPU-27, tBu-delta-
2378 o PLH-5-Me-2-thienyl | 8.52E-08 | 1.35E-08 | 85 3
o]
HN/iN EN N: \s/
Ho Me KPU-29, {Bu-delta-
2379 o PLH-3-Me-2-thienyl | 4.70E-08 | 1.30E-08 | 86 3
H,c%)\ifm « KPU-20; t-butyl-delta-
PLH-p-CI + TFA salt
2380 (MWV: 484) 7.09E-07 NA 81 | NA
_ HN° I | KPU-30,  tBu-delta-
WL T PLH-2,3-
o methylendioxy; TFA
2381 o salt (MW:494.42) 5.20E-07 NA 82 | NA
(o]
) O KPU-31,  tBu-delta-
Hcm N PLH-3-pyridyl; 2TFA
2382 ol salt (MW 565.42) 1.03E-07 | 1.16E-08 | 86 3
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~"N  HNI

H KPU- 48,

KPU- 46,

t Bu-del t a-

t Bu- del t a-

H/ N

"' Salt (MN 495.41) >2E-05 NA 23 NA 2 O NHN;"

KPU-

49,

t Bu- del t a-

PLH m CN, TFA Salt 2400 "'
(I\A/\f 475 A?\ Q 56E-08_ 1. 40E-08 85 3 3

o0 BrHN =]\

013" 3

PLH-0- NO2; TFA 2397
_H Salt (MN 495.41) 5.03E-08 1.24E-08 86 4 3
WO 2005/0F19KPU- 47,

H

H

PLH m NO2; TFA 2398PCT/USBS/03636
Salt (MA 495.41) 4.47E-08 1.19E-08 86 3 3 0 HN ;"

tBu-delta- 0 0 o PLH p-N02; TFA 2399 Ho C1

NH I KPU—5 -dg‘lta- PLH o-Br;| TFA Sdlt 2401 H
1" (MG 1) 51%9@ 1. @Eie@%l;
/" KPUk, toBu- deltsﬁ -l Ag?'iﬁﬁﬁ
2383 v MAL /I%’HR A1 D pA 34"@& n=z ad 3
L U L J. =1 (] Lo OUL" U1 L =
O N|~0 KPU.5 . -del'f%lJ 9. H- Busiiag
( MAT 2403*”'/ Dt dod 5P LAES-Me- 9’7?’:“(
o HI 5" WIE KPU- 5B, TaelTh NA
2404 Glo (M6 41 6. 10E- 1)6
wL T KPU-34,  tBu-delta-
ho ! © | PLH-4-F;  TFA salt
2385 o (MW:468.40) 5.01E-07 | 8.48E-08 | 81 5
o]
F.
W”ﬁ Y™ | KPU-35,  tBu-delta-
MCH PLH-mF; TFA salt
2386 RS | (MVV:468.40) 1.31E-08 | 5.32E-09 | 85 2
- N° # | KPU-36,  tBu-delta-
wC A Ow | PLH-5-Me-4-im; |
o 2TFA salt
2387 i (MWV:584.47) 2.35E-06 | NA 84 | NA
F
T KPU-37, tBu-delta-
o J PLH-0o-F, TFA salt
2388 ciffh (MW: 468.40) 3.00E-08 | 1.65E-08 | 86 3
)‘Y\@( KPU-38,  tBu-delta-
ho PLH-m-Me; TFA salt
2389 ol (MW: 464.44) 4.67E-08 | 9.64E-09 | 86 3
m KPU-39,  tBu-delta-
PLH-p-Me; TFA Salt
2390 R cighs (MW: 464.44) 4.83E-07 | 6.15E-08 | 84 | 4
JY\CL KPU-40, tBu-delta-
ho PLH-p-Br; TFA Salt
2391 o (MW: 529.31) 7.14E-07 NA 82 | NA
*K\Cf KPU-41, tBu-delta-
o PLH-m-Br, TFA Salt
2392 o (MW: 529.31) 3.11E-08 | 7.29E-09 | 87 3
iJY\C KPU-42,  tBu-delta-
HCM PLH-3-thienyl;  TFA
2393 ot Salt (MW: 456.44) 5.58E-08 | 6.23E-09 | 86 3
JY\Q\ KPU-43,  tBu-delta-
o PLH-p-CN; TFA Salt
2394 <o (MW: 475.42) >2E-05 NA 14 | NA

-82-




0 OH KPU-54, tBu-delta HN ;" ~ H PLH 2- O+ 5- Owe; TFA

Salt (MW "' t "' "' 496.44 >2E-05 NA 25 12 4 2405
W@2@509N | N NH o KPU-55, tBu-delta- PLH 3-f uPeryk005/003636

TFA 2406 H Cl1"' Salt (MW 440.37) 3.59E-08 1.03E-08

8? 2 5 -83 WD 2005/077940 PCT/ US2005/ 003636 O OH HN

;" ~N H 1 KPU56, tBu-delta- PLH 2-OH5-Br; TFA 2407
HOOL H3 s Salt MM 545.31 >2E-05 NA 13 6 3 O OH

KPU R7 1 By del t-a—HN " NP2 O A O RO Lo
—P NI T T O Xpr I - VLY, LIL A4 LY
C

5 6 2408 013 ' 496.|44) 7. 48E-06

) ‘fi 2 (ﬂeltaHN;"HI
PLH bl ; & gthog HC dly3"' cH3
| golts) 2€05 e s bl L N atetteL G e |
‘ a=—PLFF Z COH| C Sat
( M soo.gﬁwﬁtgf N # Py &%u 60, tBu-deltal 00
HN i OH BEHSaE22.5% uf Ay o0 TSl t (MY 2411 H C
2568 4"' 45Wr40) 5. 72E- o&oz;gpoe 08 85 [2>BE-05 NA 2 | NA
L KPU-46, tBu-delta-
“ PLH-0-NOZ2; TFA
2397 HC"Cigte Salt (MW: 495.41) 5.03E-08 | 1.24E-08 86 4
[o] [o]
WYY | KPU-47,  tBu-delta-
o 3 PLH-m-NO2; TFA
2398 oo Salt (MW: 495.41) 447E-08 | 119608 | 86 | 3

I o | KPU-48,  tBu-delta-

woke B & | PLH-p-NO2;  TFA
2399 it Salt (MW: 495.41) >2E-05 NA 23 | NA
[o]
//N
wo T KPU-49,  tBu-delta-
o it PLH-m-CN; TFA Salt
2400 o cifh | (MW: 475.42) 3.56E-08 | 1.40E-08 | 85 3
[o] Br
wC) T KPU-50, tBu-delta-
e | PLH-0-Br; TFA Salt
2401 <7 ot (MW: 529.31) 4.05E-08 | 1.09E-08 | 86 | 3
o]
OH
wZY O KPU-51,  tBu-delta-
o I PLH-m-OH; TFA Salt
2402 ik (MW: 466.41) 3.64E-07 | 1.86E-07 | 86 | 2

o oo | KPU-52,  tBu-delta-
ol iukm PLH-2-NO2-5-Cl;
TFA salt (MW:

2403 ol ° 529.85) 0.97E-08 | 2.63E08 | 86 | 2
[s] H
WL T KPU-53,  tBu-delta-
HCM PLH-0-OH; TFA Salt
2404 'St (MW: 466.41) 6.10E-06 | 1.23E-06 | 66 | 10

P ™ KPU-54, tBu-delta-

e PLH-2-OH-5-OMe;
Hcm b |TFA sat w:
2405 S : 496.44) >2E-05 NA 25 | 12

AN A L KPU-55, tBu-delta-
H CM PLH-3-furanyl; TFA
2406 i Sait (MW: 440.37) 3.59E-08 | 1.03E-08 86 2
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/-N HN O KPU-61,

PLH 5-Cl - 2-t hi onyl ;

t Bu-

delta Hr~ NH

TFA Salt (MN 2412 "' C 490. 88)
wQa28587070 3. 32E-08 85 3 3 0 1-N HN/ S HN NH BCT/US2005/003636

KPU-62, tBu-delta- PLH 2-thionyl; TFA 2413 H3C OLH
Salt (MN 456.44) 2.74E-08 6.29E-09 88 2 3 CH
KPU- 63, tBu-delta /-N HN NHN ? s NH
PLH N- Me- 2-pyrrole; TFA Salt 2414 H C 01Q"'
(MN[453.42) 1.:17E«07 [3. 14E-08 88 3 3 0 Cl "
NH |/ KRi&64 def gpy.56C.  Blubieda.d-di O ; |TFA 2415
H C|01"' al T 519 A6 ;_90|4_%%r08n:5 O5E-09 187 3 31 OF
24b% | (/" FERPU- 65, t Bul-Shal (vav: sBiLsH)m QFS2E-BFA Sala 24163 | 6
H C[01~"" (MY 518. 41)| a6 OfbulucfE- 09 87 |2 3
KPU 66, #BY- -- T@IHN, ~rIHN-bHls-dllidt 1-Inapt haljene;  TFA
Sal (NWO 7 4&7 "TFE 1"Salt 1. @WWE-08 2. 12+E- 09 88 2 3
24gPU| 67, T PI-delta HN LA9KAY | Pl H 2-|TASEHS! [ehe2E-0TTIEASS | 4
Sal f (I\/W2418° H3Q@' 01y[3tpu-56)0. &l)dela-13E- 06 NA 83 NA 2
-84 |\WO 20050 7% @' PCTPWSEOB&‘@%GSE
Ho ) TFA Salt (MW:
2409 ot 496.44) >2E-05 NA 8 10
o OH
w4 T KPU-59, tBu-delta-
HCMNH [ | PLH2-OH5-Cl, TFA
2410 ol Salt (MW: 500.86) >2E-05 NA 37 |17
i KPU-60, tBu-delta-
Y ﬂNJ\'Nf\IT\(}CHa PLH-5-Me-2-furanyl;
LY TFA  Sat (MW
2411 ik 454.40) 5.72E-08 | 2.00E-08 | 85 2
i KPU-61,  tBu-delta-
i) i”ﬁf\\f/fon PLH-5-Cl-2-thionyl;
HCM TFA  Salt  (MW:
2412  omfh 490.88) 1.65E-07 | 3.32E-08 | 85 3
o]
WS | KPUS2,  tBu-dela-
o i PLH-2-thionyl, TFA
2413 o Salt (MW: 456.44) 2.74E-08 | 6.29E-09 | 88 2
i e | KPU-63, tBu-delta-
AN Tm PLH-N-Me-2-pyrrole;
o I TFA Salt
2414 o (MW:453.42) 1.17E-07 | 3.14E-08 | 88 3
WY Y | kpU-64,  1Bu-delta-
e o PLH-3,5-diCl,  TFA
2415 cifgfe Salt (MW 519.30) 0.49E-08 | 5.05E-00 | 87 3
o] F
YT ¥* | KPU-65,  tBu-delta-
. W PLH-m-CF3; TFA Salt
2416 Rk (MW 518.41) 4.40E-08 | 7.40E-09 | 87 2
g O KPU-66, iBu-delta-
Y R O PLH-1-napthalene;
" ) TFA Salt (MW 500.47
2417 cigfs ) 1.49E-08 | 2.12E-09 | 88 2
i KPU-67,  tBu-delta-
wCY T U | PLH-2-napthalene;
o TFA  Salt (MW
2418 o 500.47) 1.73E-06 NA 83 | NA
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0 d
TFA

HN ~" / NH/ C KPU 68,
mlll

2419 HO

W@2003/03794©® N HN /

t Bu-

delta- "' C O1"3 PLH m Vi nyl ;

"t C HNR NHI -

t Bu-del t a-

PLH 2, 3-di O ;
Salt (MN519.30) 2.99E-08 4. 46E-09

Hz 0 KPU-BOI/US2005/003636

TFA 2420 Salt (MV

476.45) 1.70E-08 1.52E-09 88 2 3 0 ;N HN NH + KPU- 70,

tBu-delta 0 O PLH oxazol e;

TFA 2421 Sal t

MA 451. 40

2.22E-08 3. 28E-09 88 2 3 O r KPU-71, tBu-delta- h", C
—— NP2ty drpxybe : a .—. O TTFA Satt—(Wv2¢22
495, 91) S2E6 4 12, tBu-{delta HNi N
NH NH 0 ﬁzgpﬁrﬁr- -t hj i FA |Sal t (MW 2423 ['30
2494""| 484¢8®) 1. 71E- 07| doy %'5383&6 3|Dod-0§HU 46800 | 88 | 2
tBuqdetta AN N'H N CH  PLHS-E-Z2-tlhiron T;{ NHy A
Sal t| (MY ; %' | 0 535.34) 1.32E-07 2.56E-08 87 3
3 6 HN o~b~ Br K%Jég' t Brqdied-tla- NH O
PLH{5- Brfég: fury-; TFA PLH-m-Vinyl;  TFA
2420 Salt (MW 476.45) 1.70E-08 | 1.52E-09 | 88 2
[e]
s KPU-70, tBu-delta-
"o PLH-oxazole; TFA
2421 < ol Salt (MW 451.40) 2.22E-08 | 3.28E-09 | 88 2
o]
T KPU-71,  tBu-delta-
Sjg A~ PLH-2-Hydroxybenzyl;
Hy ° TFA  Salt (MW
2422 495.91) >2E-05 NA 14 | NA
s KPU-72,  tBu-delta-
NSO Y AY, PLH-4-Br-2-thionyl;
o e | TFA  Salt (MW
2423 ol 484.49) 1.71E-07 | 1.86E-08 | 86 3
i s KPU-73, tBu-delta-
wY WU en, | PLH-5-Et-2-thionyl;
o 1 TFA  Salt (MW
2424 o 535.34) 1.32E-07 | 2.56E-08 | 87 3
o]
regg Cr® | KPU-74,  tBu-delta-
e I PLH-5-Br-2-furyl; TFA
2425 et Salt (MW 519.27) 3.05E-08 | 8.71E-09 | 87 3
o]
e (ew | KPU-75,  tBu-delta-
e PLH-5-Et-2-furyt; TFA
2426 ol Salt (MW 468.43) 2.42E-07 NA 86 | NA
[o]
T (r® |kpu-76, tBu-delta-
e I PLH-5-Cl-2-furyl; TFA
2427 o Salt (MW 474.82) 3.82E-08 | 8.88E-09 | 87 2
o £
nNegg KPU-77, tBu-delta-
HCM 7| PLH2-F-5.1; TFA Salt
2428 ol (MW 594.30) 4.17E-08 | 7.78E-09 | 87 2
¢ | KPU-79, {Bu-delta-
SH e PLH-2-(Methylthio);
TFA  Salt (MW
2429 Mot 496.50) 2.86E-08 | 3.59E-09 | 87 2
[o]
-
el o200
e I KPU-80, tBu-delta-
o PLH-m-OCF3; TFA
2430 Salt (MW ) 1.43E-08 | 4.93E-09 | 87 2
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2425 "'0 01 Salt MW 519.27 3.05E-08 8.71 E-09 87 3 3

HNN HN

0

~C~ CH= KPU- 75,
wekidsH7 @6 2- f uryl ;
2.42E-07 NA 86 NA 2 H 1--"
tBu-delta O PLH 5-Cl -2-furyl;

t Bu-del t a-
TFA 2426 "'0 f"'

/I NH O

Salt (MW 4BGI/%3005/003636

0 N 10/ cl
TFA 2427 "'C ="3 Salt

KPU- 76,

(MNV474.82) 3.82E-08 8.88E-09 87 2 3 OF HN -" HN NH
KPU-77, tBu-delta- PLH2-F-5-1; TFA Salt 2428 "' 0 "
[ NAALLECOA A0 C N —7 Q- _Ng—-Q7 n N r\vﬁd_f LLDLL-Z0
VN v\.)af-r.ou) CFCJ.IEFUO —78E=09—"187 J U~ O NFUIT I,
t Bu{del t a_ ki e PLEE 1( hyl L Hi o) ; TFA Sal t| (MV
1-0 24294@@5{ . B 2 6el‘b 59E-09 87 2 30
24QF |/ - - Nk F ” b° NH KPU- 80, odeBhé- 02hdm800 | 88 | 2
PCFHTFOCF3T TEA 2439 [Sal [ (IW\) I 43508 4. 938E-09 g7 2
3 -85 WO=20 ,40,5@32 éL 3636 o F HN -N HN
H e |KPU- 8% ™ Ftalp @Fg 2- F5- Ovel TFA 2431
os5al t| (M S, 03E- 08 2. Q.@r-0N , MAH N 85 | NA
o] CH;
SLeNOL .
HCM b KPU-83, tBu-delta-
o PLH-2-OH-5-tBU;
2433 TFA Salt (MW ) 8.53E-06 NA 80 | NA
o]
mC T KPU-84, tBu-delta-
" CM PLH-cyclohexane;
2434 © ot TFA Salt (MW ) 7.89E-08 | 1.41E-08 | 87 3
o CH,
WYY | kPU-gs,  tBu-delta-
) PLH-2-Me-3-F; TFA
2435 © o Salt (MW ) 3.34E-08 | 6.66E-09 | 8 | 3
F
w3 T KPU-87, tBu-delta-
I L. |PLH-2-F-5-Me; TFA
2436 g Salt (MW ) 2.50E-08 | 3.52E-10 | 86 3
o F
(. i“ﬁ@@ KPU-88,  tBu-delta-
o " PLH-2-CI-6-F;  TFA v
2437 ik Salt (MW ) 2.49E-08 | 1.31E-09 | 86 | 2
o] F
T KPU-89, tBu-delta-
1 PLH-25-di-F;  TFA
2438 o Salt (MW ) 3.07E-08 | 2.14E-09 | 87 3
CH,
Hy
WS Y™ | KPU-90,  tBu-delta-
He o PLH-2,3-di-Me; TFA
2439 ciffhs Salt (MW ) 2.96E-09 | 2.27E-10 | 87 3
o CH,
ey KPU-91, tBu-delta-
Mo PLH-2 6-di-Me; TFA
2440 ot Salt (MW ) 4.30E-07 NA 85 | NA
No,
W 0-CH,
o NH
Hcm KPU-92, tBu-delta-
ot PLH-2-NO2-3-OMe;
2441 TFA Salt (MW ) 6.63E-07 NA 83 [ NA
o CH,
wt T KPU-93,  tBu-delta-
o L, |PLH25-diMe; TFA
2442 ot Salt (MW ) 8.82E-08 | 1.40E-08 | 87 3
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NH |

O N HN HN ~ tBu-delta-

I F KPU- 82,

t Bu-del t a-

t 6u-del t a-

o CH3 |,

Hh O F PLH 4-F- 3-Owe; TFA
2432 f 3 3 Salt (MAN 4.93E-07 NA 85 NA 2
wodosmr i NHS CHHa HO o KPU- 83,
PLH 2-OH5-tBU; 2433 TFA Salt (MAN 8.53E-06 NA 80 NA 2
NH KPU- 84, PLH cycl ohexane;

H, BCT/U5005/003636

2434 HC C"' TFA Salt (MY 7.89E-08 1.41 E-08 87 3 3
0 OCH3 HHN HN H, F KPU-86, tBu-delta- Hc OHS, 0
PLH[2- Ve- 3- F,; TP 243p Salt MN 3. 34H-08 6. 6pE-09 8p 3
3 d F HNSHU YRROr 8%, | t Bu-del ta- PLH 2- F-5-Me; TFA
2439 "' o F™=U 07CH3 Babt-94 M\iBRadk@E- 08 3. 5PE- 10 8F 3
3 dF Fe8 N KPU- 88, | PiBis2-tieiR3e0Me, of | PLH-P- Cl - 6- F;
24B6A 12437 £ Salt (MA DTROSaMDg 1 31 F-94PE® b NAQ F 87 | NA
HN /| NH KPU- 898 _tRBu-delta O F PLH 2, 5-di-F TFA
w1 SFJTKTXLJ KPU-95,  tBu-delta-
ho o “cn, PLH-3-OMe-2-furyl;
2456 SR TFA Salt 1.25E-07 | 3.68E-08 | 88 | 2
NH,
L T
Hcm " KPU-96, tBu-delta-
2457 o PLH-2-NH2; TFA Salt | 4.32E-07 | NA 86_ | NA
SN N NH,
N A NH
) M KPU-97,  tBu-delta-
.C iz]
2458 ot PLH-m-NH2; TFA Salt | 3.10E-08 | 1.71E-09 | 87 | 3
WCUOYT | KPUgs,  tBu-delta-
" [ o®on | PLH-3-B(OH)2-2-
2459 o thienyl; TFA Salt 2.53E-08 | 431E-09 | 88 | 3
SPeUS"
2460 "M | (Q4Bu-PLH 2.55E-07 | 1.24E07 | 87 | 2
EXAMPLE 5

A.

Other Dehydrophenylahistin Analogs

Modifications for the synthesis of dehydrophenylahistin derivatives

[0377]

Other derivatives of dehydrophenylahistin are synthesized using the

foregoing techniques alone or in conjunction with other well known organic synthesis

techniques.

[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




2438 H3c 019,"' Salt (MN 3.07E-08 2.14E-09 87 3 3 O
CH, HN/--N HN H cH KPU-90, tBu-delta- o

WOeRHsA7R4di - Me; TFA 2439 11300rr3H3 Salt MN 2. BEEUSB05/003636
2.27E-10 87 3 3 o0 CH3 HN _N HN NH KPU-91, tBu-delta-
"_ PLH2,6-di-Me; TFA 2440 "'~ ol"' o Salt MW 4. 30E-07
NA 85 NA2 ONO | NFINocH HNNHH3CKPU 92,
t Bu-del ta- ' &Y3H3 PLH 2- NO2- 3- OVe; 2441 TFA Salt (MN

oo M oS R gy s o
skill (MlNe aBt. 82E- 08 1. 40E- Oé 87 3 é -86 WD 2005/ 077940
PCT/ US2005/ 0036 HN, NH"'C o

KPU- 94, t Bu- del ta- PLH- 2- NH2- BBOI\/E 2455 TFA Sal t
3.49E-07 NA 87 HN , NH / KPU 95,

HN S o
t Bu- del t a- H,C % -2-furyl;
N

e

A 1) Modification of the phenyl ring besed on the structure of known anti-tubulin compounds
Alkyl, Halogen, Alkoxy, Acetyl, Sulfonamide, Amino, Hydroxyl, Nitro, etc.

H3CO l S
H3C0 OH HgNOgS
CH30

OCH3 Mol. Wt.: 385.85
E7070
" Combretastatin A-4 0.15 ug/mbL
Colchicine P-388 Phase |l

2) Introduction of other aromatic ring systems

/
Q=1 0 OO T
‘ etc
B Position of the aromatic ring

Lo 77O

C Change to the other ring systems

/NH
efc

D Further modification of the 5-positin on the imidazole ring

/=N /=N /=N
HN, P HN P HN P
—
etc
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2456 '"' TFA Salt 1.25E-07 3.68E-08 88 2 3 ONHZ /--N
HN HN NH i KPU- 96, tBu-delta 2457 HC CkH PLH 2- NH2;
WA BASBzi980 4. 32E-07 NA 86 NA 2 O N HN "I NHZ »O/USNBE/003636
KPU-97, tBu-delta 2458 1"~ PLH—W}NHZ; TFA Sal t
3.10E-08 1.71E-09 87 3 3 HNL HN O ' ° S/ KPU- 98,
tBu-deIta 2459 ""Cr__-'yN o HOH PLH 3-B(OH) 2-2- H
thien |; TFA Salt 2.53E-08 4.31E-09 88 3 3 0 NH N ~
d

OBl BSR , Bh bi, R AT o BB Bl

com&unﬁ’b@éﬁxia@i@éd 0N $hef %mﬁ&iﬁdsﬁﬁﬂf hesid @k following substitutions at the
dehydr ophenyl ahi stin derivatives [0377] O her

phengbring 48):veStof-SeNi r(v%é‘i&ﬁah S$OsH, aFENE{+HE8RaB), ~COOH,

etc. %ﬁr%&%??s&emw(s%aa{]ﬁ%o lg ?ﬁ tﬂg%‘cllo%}n? e or

techni ques. [03
di acyl di ket opi p
al dehydes Pnv

according to t

ring and/ or

gani-c synthesis
] Modifications to the
azine and

d ing

s WB361 o

disclosed in the Table 4,

Table 4. Additional synthesized derivatives of dehydrophenylahistin

e first and
nthesm@?ziipuéa

- deS|redhgd i vati veM.o / produce.
Derivatives are synthesiz€&d that:
i ntroduce ot her

B. al E_&a;mljuka:imﬂlesimd dshydr
"Pﬁ Lo

econd
vary

A) Todi fy the phenyl
aromatic ring systens,
$ C) alter the

bigheaylabisiin derivatygs
pE%Z@Ys%h‘%?ﬁae%ngeﬁg&ophe)nyﬁgghg %eﬁb‘a%lves are

B)

SALT

COMPOUNDS STRUCTURE rorm | MW
(@]
KPU-20 /<N NH N TFA | 370.83
tBu-APLH-p-Cl NH A A NH 484.86
Cl (+TFA)
6]
O O'—\
KPU-30 /=N NH%O TFA | 380.40
NH
tBu-APLH-2,3-methylendioxy AN NH 494.42
X (+TFA)
O
KPU-31 /=N NH S 2TFA | 337.38
NH
tBu-APLH-3-pyridyl NN N 565.42
(+2TFA)
0] Me
KPU-32 /=N NHJ\/\© TFA | 350.41
NH
tBu-APLH-0-Me N~ -NH 464.44
0 (+TFA)
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[0379] The figure bel ow depicts regions of the
dehydr ophenyl ahi stin conpound nodified to produce

walersezvisves of dehy
exanpl es of
nodi fications are d
di scl osure woul d be
the art. CB

dr ophenyl ahi sti n.

i scl osed, and based on t
under st ood by those of

hi s
skill

Non- | i m PCTIYS2005/003636
-87 WD 2005/ 077940 PCT/ US2005/ 003636

in

-N 14--a HNo A D A 1) Modification of

thephemH—rihg-—besed—on—the—struecture—of—khows
anidodpoUNDs conpoyinds  Algpructiairagen, Al oSALT | yiw.
Acetyl, Sulfonam de, Ami no, Hydroxyl Nitr F RM | 3co
Oy--CH3 H3C0 OZ ,H NH H3CO0 H3 H2NC2s \ [O CH30 |Cl
CH30 Wbl . W.: 3857354 xComar etrggt at i 951 .40
A-4 0.15 ug/nL Collchin nej P-, 2)
tBurdRIddaeVle-drpywiiylot her arpimatd ¢ temg L J/ |[~139%45
-, ~1-1 s etc B Positiqn of tde aromgtic jring C| (+2TFA)
Change to the otherd ring systens HN-N NH /~ S/--Nletc
D Further nodification of the t he
i ni dageples4ing HN {-N BN N -BBAVD 35438
2005/ 077940 PCT/ US20 Q/ 6&, di ng on the
aboBe-MIdHAikat | ong to ¥he~de ilstin 468.40
(+TFA)
KPU-35 /=N NH TFA 354.38
NH
tBu-APLH-m-F FNF 468.40
o (+TFA)
Me
KPU-36 /=N NH " NH 2TFA 356.42
NH -
{Bu-APLH-5-Me-4-im NN N 584.47
o (+2TFA)
0 F
KPU-37 /=N NH/“\/\@ TFA 354.38
NH
tBu-APLH-o0-F AN~ NH 468.40
0 (+TFA)
0
KPU-38 /=N NH)H/\Q/MG TFA | 35041
NH
tBu-APLH-m-Me NN A 464.44
o (+TFA)
0
KPU-39 /=N NH/H\Tff\T:::l\ TFA 350.41
NH
{Bu-APLH-p-Me NN Me 464.44
o (+TFA)
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conmpound, derivatives of the conpound may include the

follow ng substitutions at the
WO @B3/0779802NH2 (- SO2NRI R2) ,

- COOH, etc. Oher

the following: 0 Se

. phenyl
- SG3H,

ring (A:
- CONH2 (- COMRI/BR2)005/003636

ring systenms (C) may al so incl ude

dehydr ophenyl ahi stin derivatives [03801 Additiona
exanples of synthe3|zed dehydrophenylahlstln

N N B. Exanples of synthesized

UBI rvatTves are bLl UbCU 11 llle IdUI [S] 4 IgXLT 4
. AdIONMBOAINRY nt heS| zed derSTRUCTEREf M.W.
dehydrephenytahi-sti-r—COMPOUINRS-STRUCTURE—HCRN-W—O
KPU-20 /=N NH rNH TFA 370.83 it Bu- APLH-p-Cl| NH |
484. §PUGD O (+TFA] 0 p=\ tr |[OTERA | 415.28
380 4;§ Bu APLH-2 3Nt Hy | ehdi Qmy H LY 494.42 Q..
PLY-RBU- 31 / £N NH 2TEA 337. 38 Br A
tBu APLH—3 pyridyl |N L N 865.42 0 (+2TFA) 0| NMEFTEA)
KRU-32 /L =N-NH FFAL350 41t By APLH6-Me—NH-NH-+—
464.44 O (+TFA) {89 WO 2005/077940 PCT/ U32005/ 003636
COVPQUNDS ISTRUCTURE F =N NEFARTFA 415.28
(321. 40, 1 BU- APLH- 3 - .45 O Me 9,
o (+TFA)
O
KPU-42 /<N NH® NN s TFA | 342.42
NH —
tBu-APLH-3-thienyl NN NH 456.44
5 (+TFA)
O
KPU-43 /=N NHW TFA 361.40
‘ NH
tBu-APLH-p-CN NN CN 47542
3 (+TFA)
O
KPU-44 /=N NH)H/UO-E TFA 380.44
NH
tBu-APLH-m-EtO NN 494.46
3 (+TFA)
O OMe
KPU-45 /=N NH/U\(Ij\ TFA | 42647
NH
tBu-APLH-2,4,6-TriOMe AN OMe 540.49
0 (+TFA)
0 NO,
KPU-46 /=N NH/“\/\© TFA 381.39
NH
tBu-APLH-0-NO, AN~ N 495.41
o (+TFA)
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0 KPU-34 /=N NH TFA 354. 38

468.40 O (+TFA)
WO BsOPiokh m F NH NH

/-N NH 12TFA 356. 42

584.47 O (+2TFA)

t Bu- APLH 0- F NH NH

| - 468.40 O (+TFA)

t Bu- OPLH-4-F NH NH |
0 KPU-35 /-N NH F TFA 354. 38
O MePKRPUSRB5/003636

F

t Bu- APLH-5-Me-4-imNH / NH N-z /

OF KPU-37 /=N NH / TFA
| 468.40 O (+TFA)

354. 38

0 KPU-38 /-N NH

CH Me TFA 350.41 tBu-APLH-m Me NH 464.44 O (+TFA) O
KPU-39 7=N NH TFA 350. 4T U BU- APLH-P- Ve NH I\E %
4650MPQYNDSFA) 90 WO 2BERD PCT/ U2 03636W.
COVPOUNDS—STRUCTURE—SAETM-W-=FORM—0—KPU- -
TFA 415.28 tBu- OPUH-p-Br NH JH Br 529.31 [0 (+TFA) O
KPU-47 /=N NH 2 | TFA 381.39
tBu-APLH-m-NO, NG NH 495.41
(+TFA)
O
KPU-48 /=N NH)m TFA 381.39
tBu-APLH-p-NO, 2 NO, 495.41
o (+TFA)
O
KPU-49 /=N NHJ\(\@CN TFA 361.40
NH '
tBu-APLH-m-CN AN\~ NH 475.42
o (+TFA)
O Br
LPU-50 /=N NH)J\‘/\© TFA 415.28
NH
tBu-APLH-0-Br N~ NH 529.31
0 (+TFA)
O
OH
KPU-51 /=N NH)]\/\O TFA 352.39
NH
tBu-APLH-m-OH N NH 466.41
o) (+TFA)
o) NO,
KPU-52 /=N NH™ TFA 415.83
NH
tBu-APLH-2-NO,-5-Cl R N L 529.85
& (+TFA)
0 OH
KPU-53 /=N NH% TFA 352.39
NH
tBu-APLH-0-OH NG NH 466.41
o (+TFA)
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Br TFA 415.28 KPU-41 /=N NH CH t Bu- APLH- m Br
0 KPU-42 /=N NH TFA 342.42

529.31 O (+TFA)

WO BwsAPLke 3-t hi enyl
/-N NH trNH TFA 361. 40

NH f NH 456.44 O (+TFA)

(+TFA) 0 KPU-44 /= N NH O E TFA 380. 44
t Bu- APLH-m Et O NNH 494.46 (+TFA) O W KPU-45 /-N NH

NH |

PCKBE2043003636

t Bu- OPLH-p-CN NH CN 475.42 O

- TFA 426.47 tBu-APLH2,4,6-TriOVe / NH NH | W 540. 49
> = HH-FFA-384- 39T
t BeONIREUND®2 NH ItIHI A9 B PRUCDURET FA) gg}?%%L M.W.
2005/.077940 PCT/US2005/ 003636 COVRPOJNDS STRUSTIRE
SALT MW FORM 0 |KPU-47 /-N No2 PHA 381. 39
KPU-54 /=N NH™ & TFA | 38241
NH
tBu-APLH-2-OH-5-OMe 2T N 496.44
O
KPU-55 /=N NHJH/\@ TFA | 32635
NH
tBu-APLH-3-furanyl 2 N Lo 440.37
(+TFA)
OH
KPU-56 /<N NH™ TFA | 431.28
NH
tBu-APLH-2-OH-5-Br AL 54531
o} Br (+TFA)
O
OH
KPU-57 /=N NH)J\/\@E TFA | 382.41
NH
tBu-APLH-2-OH-4-OMe ZN\ N oMe 496.44
o (+TFA)
0] OH
KPU-58 /=N NH)H/\CL TFA 382.41
NH
tBu-APLH-2-OH-4-OMe NG~ OMe 496.44
& (+TFA)
0] OH
KPU-59 /=N NH™ N TFA | 386.83
NH +TFA
{Bu-APLH-2-OH-5-C1 2y (+TFA)
o & 500.86
O
KPU-60 /=N NHWCHZ TFA 340.38
NH
tBu-APLH-5-Me-2-furanyl NN 454.40
o (+TFA)
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t Bu- APLH- m NO2 NH NH 495. 41 (+TFA) 0 KPU-48 /=N NH
TFA 381.39 tBu-APLH p-NO2 NH NH NO2 495.41 r~o0

W@ 200547940 KPU-49 /=N NH CN TFA 361.40 t Bu- APPG#/IrS10N/003636
NH NH 475.42 p (+TFA) O Br LPU-50 / N NH TFA 415. 28
t Bu- APLH-0-Br NH NH 529.31 p (+TFA) 0 OH TFA 352.39
KPU-51 /=N NH tr NH CC 466.41 tBu-APLH m OH NH 0
(+TFA) -1y ONO2 KPU-52 /-N NH / TFA 415.83

TEA)

tBt=—OPEH2=NC2=5=C—NH-NH-528-85—0CH(+1 %G‘I
KPQCMPOUNDE / TFA 352. 3STRBOTOREH- 0- OH %&M‘ M.W.
466. 41 p (+TEA) 102 WD 2005077940 PCT/USZHEBMY 03636
COVPOUNDS STRUCTURE SALLTM M
KPU-61 /=N NH TFA 376.86
tBu-APLH-5-C1-2-thionyl SN 490.88
(+TFA)
KPU-62 W= NH TFA | 342.42
tBu-APLH-2-thionyl ZNF 456.44
(+TFA)
KPU-63 /=N NH TFA 339.39
tBu-APLH-N-Me-2-pyrrole NS 453.42
(+TFA)
KPU-64 /<N N NP TFA | 40527
tBu-APLH-3,5-diCl NH_ A __NH
6] Cl
O
KPU-65 /=N NHW CFs | TFA | 40439
tBu-APLH-m-CFs NH I _NH
0
KPU-66 i ‘
N NN TFA 386.44
tBu-APLH-1-Naphthalene NH I NH
0]
O
KPU-67 AN NH NP OO TFA | 386.44
tBu-APLH-2-Naphthalene NH L NH
0
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FOR O OH KPU-54 /=N NH H TFA 382. 41

t Bu- APLH- 2- O+ 5-Ove NH NH 496.44 O W (+TFA) O
WKRIO55%7946 N NH TFA 326. 35 t Bu- APLH- 3-furanyl MNA/NE20D5/03636

440.37 O (+TFA) O OH KPU-56 /-N NH H TFA 431. 28

t Bu- APLH- 2-OH5-Br NH NH 545.31 O Br (+TFA) 0 KPU 57

/=N NH a OH TFA 382.41 tBu-APLH 2-OH 4-OVe NH NH |

Owe 496.44 O (+TFA) O OH KPU-58 /-N NH TFA 382. 41

TBU- APCH 2= OFF 2= OvE] NH NHWe 49644 O (+TFHA),
KPEGMROKMNDS TFA 386. 83  SBRUCGTURE- O 5- Cl %3@% | MLW.
(+FFA—O-E—566-86—6—KPU-60—\NH-CHe—TFA BHE. NH
454, 48‘?’%&% APLH- 5- |Ve- 2- furany NH O T+TEA) | -93 VD
2005/ PCT/ US2 CSTRUTFWRE  405.27
SABL- A2 3-diCl
O
KPU-69 SN NH N X | TFA | 36242
TBu-APLH-m-Vinyl NH L A NH
O
O F
KPU-77 SN NHT N TFA | 48028
TBu-APLH-2-F-5-I NH L _NH
0] |
KPU-79 0 5~
- PN TFA | 368.45
tBu-APLH-2-(Methylthio) NH L NH
O
0]
KPU-80 /<N NHT NP OCFs | TRA | 42038
TBu-APLH-m-OCFs; NH L L _NH
O
(] F
KrU-81 <N NHT N TFA | 38438
TBu-APLH-2-F-5-OMe NH A _NH
O OMe
(@]
KPU-82 S=NNHT N OMe | 1pa | 384.38
TBu-APLH-4-F-3-OMe HN A A _NH .
(0]
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FORM 0 KPU-61 /-NNH/ c CI TFA 376. 86

t Bu- APLH- 5- Cl - 2-t hi onyl
WOHKRGs0279MH N NH TFA 342. 42

456. 44 O (+TFA)

NH NH 490.88 O (+TFA)
t Bu- APLH- 2-t hi ony| PCI¥US2005/003636
O CH3 KPU-63 /=N NH TFA 339. 39
t Bu- APLH- N- Me- 2-pyrrole NH NH 453.42 0 0 (+TFA)
KPU-64 /=N NH / Cl TFA 405. 27

0

y

0

t Bu- APLH-3,5-diC NH i

NHI OC 0 KPU-65 C3 TFA 404.39 tBu-APLH m CF3 NH
/N ﬁk ~ KPU-66 O[T 7 TFA 386. 44 =N"NH TBUSATH T
-Naf% E’éﬂ‘g‘)grS NH O CTRPOIVREFA 386. |44 Rpp | NFMLW.
=M=t BU-APtH2=Naphthatege—NHt-FNH-0—=54
KPU-83 /=N NH™ N TFA 408.39
TBu-APLH-2-OH-5-tBu A _NH
OH
o)
0
KPU-84 /=N NH™ N TFA 341.39
TBu-APLH-cyclohexane N~ NH
o)
(o]
KPU-86 /SN NHT N F | Tea | 36839
TBu-APLH-2-Me-3-F HN L _J__NH
o)
(@] F
KPU-87 /=N NH = TFA 368.39
TBu-APLH-2-F-5-Me AN NH
o)
(@] F
KPU-88 /=N NH™ TFA 388.83
TBu-APLH-2-Cl-6-F A ___NH
cl
o)
(@) F
KPU-89 /=N NH™ TFA 372.38
TBu-APLH-2,5-di-F HN L A _NH
o) F
@)
KPU-90 /=N NH™ & TFA 364.38
TBu-APLH-2,3-di-Me HN L L NH
0]
(@]
KPU-91 /=N NH™ N TFA 364.38
TBu-APLH-2,6-di-Me %NH
(@]
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WD 2005/ 077940 PCT/ US2005/ 003636 COVPOUNDS STRUCTURE
FORM SALT MW O C KPU-68 /-N NH CI TFA 405. 27

waBwsOPlok 2, 3-di CL NH i i
TFA 362.42 NH NH OOF KPU-77 /-N NH -

TBu- OPLH- 2- F- 5- |

TFA 480. 28
NHNHO OS KPU-79 TFA 368. 45

t Bu- APLH 2- (Methylthio) NNNH O O KPU-80 /-N NH /
OCF3 TFA 420.38 TBu-APLH-m OCF3 NH tNH O O F KPU- 81

Vi | N ] /

1 NLL

O O\

NH O 0 KPU-69 H N NPCFHUS1005/003636

=N NH

TEA-Q2QA .0
ImTAO04. O

TR APl .9 L. O\
I'DU-"AFLTTr Z2= =9~ JUvE"™

0
U

I =1ININIFT 7 TN
KPICGMPOUNDSH / W4 TFA 384TRYCTNEREOCPLH 4- Fo4 HINL.W.
tyNH F O 95 F
Y o) NO,
KPU-92 /SN NN OMe | Tra | 41139
{Bu-APLH-2-NO,3-OMe | TN _A__NH
0
O
KPU-93 /=N NHT Y TFA 364.38
TBu-APLH-2,5-diMe A A _NH
0
0 NF
KPU-94 /=N NH/UH/A@OMG TFA | 381.399
{Bu-APLH-2-NH,-3-OMe | TN A _A__NH
0
O NHs5
KPU-96 /=N NHJ\/\© TFA | 351.41
TBu-APLH-2-NH, A A _NH
0
O
KPU-97 /<N NH/LK/\©/NH2 TFA | 351.41
TBu-APLH-m-NH, HN L NH
o)
C. Evaluation of dehvdrophenvlahistin derivatives

[0381]

Evaluation 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 vitro anti-tumor activity against cancer cell lines, etc. Some evaluation method

protocols are given below.
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WD 2005/ 077940 PCT/ US2005/ 003636 COVPOUNDS STRUCTURE
SALTI MW FOR O KPU-83 /-N NH TFA 408. 39
wWaBWwsOP 2- OH5-tBu HN NH OH O 0 KPU- 84 / - NPQWAUS20057403636
341.39 TBu- APLH- cycl ohexane HN NH O 0 KPU-86 /-N NH
F TFA 368.39 TBu-OPLH 2-Me-3-F HV NH O O F KPU- 87
/-N NH/ TFA 368.39 TBu-APLH 2-F-5-M HN NH O F
KPU-88 /-N NH/ 5 TFA 388.83 TBu-t\PLH 2-Cl-6-F HN NH
i Cliy O
T84 1,)0\PL H@Zﬁ'gfggflfér%ﬁ[ Inl [}lbmgﬂ:f@cg’%ﬁ?\%%lgoghejnygh Its Analogs
364 [B82] TBUntORtk RelB-of ia-ewdthmidrb@iedhihte 91001 N W49 cells derived

from human lung cancer prepared to 10° cells/ml in a culture medium obtained by adding

10% bovine fetus serum to EMEM culture medium (Nissui Seiyaku Co., Ltd.) having
antitumor effect against A-549 cells derived from human lung cancer are placed. Methanol
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 Jots of 10ul with MTT reagent (3-(4,5-dimethyl-2-thiazole)-2,5-diphenyl-2H-tetra
bromide)(1mg/ml » 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 untreated cells to that of
cells treated with a specimen of a known concentration, the specimen concentration that
inhibited cell proliferation 50% (ICso) is calculated.

2) Cell Cycle Inhibiting Activity of Dehydrophenylahistin And Its Analogs

[0383] Cell strain A431 is derived from human lung cancer. EMEM culture

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-growth 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 Relationship Of Synthesized Dehydrophenylahistin (DehydroPLH)
Derivatives
1) Overview in derivative syntheses

[0385] Many, but not all, of the derivatives of dehydroPLH disclosed herein
include one, two, or three modifications at the phenyl ring (Figure 5 below). The derivatives

were synthesized by the methods described above. As shown in Table 5, certain compounds
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Table 5. Synthetic potent dehydroPLH derivatives )
Structure ECs (nM)
0]

/=N NH™ oM 31
%NH

Compound

KPU-9

0]

0
KPU-35

0

/=N NH = F 10

KPU-18

0O

/=N NH =
NH L L NH

0]

Cl

42

KPU-19

0

/=N NHT N cl
NH L L __NH
0

20

KPU-38

(O]

5]
/=N NH™ F Me
%NH

45
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OM 31 [NHNH I / 10 NH/ |INH I /
O OC RRU-48 / ) KPU619 /- N NH
Cl 20 |NHNHI / 5 NHtNH -99 WO
2005/ 0y 7940 PCT/ d Structure EC50
(nM OF
KPU-80 13
o]
o) F
KPU-81 /=N NH™ 19
NH_ A NH
O OMe
o]
KPU-90 /=N NH = 3
HN A NH
0]
O
DehydroPL /=N NH =z 48
H (KPU-1) NH A L _NH
N o)

Introduction of the methoxy groups to the phenyl ring

[0386]

Colchicine has four characteristic methoxy groups on its A and B rings.

Colchicine recognizes the same binding site on [B-tubulin as PLH.

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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[/ 0 OVt O MET/US2005/003636

KPU-32 /=N NH 42 NHNH O O KPU-42 /-N NH 54 NH NH
ONX®R2 KPU-46 /=N NH 44 NHNH O O KPU-44 /-N NH CE 43

NH NH /. O -100

" Table 6._Effect of the methoxy group substitution on the proliferation of HT-29 cells

Compound Structure ECS0 (nM)
0O
DehydroPLH /=N NH = 48
(KPU-1) NH = NH
N o
0O
tBuAPLH " /=N NHJ'K(\© 13
H
0
O OMe
KPU-8 /=N NH = 89
NH A A NH
O
O
KPU-9 SN NH N OMe 31
NH__A A _NH
0
O
KPU-6 /=N NH)S/\@ 6730
NH
NS NH OMe
0
O OMe
KPU-10 /=N NH = 1350
NH L A NH
0 OMe
O OMe
- KPU-12 /=N NHJ\/\©\ 4980
NH
AN NN OMe
O
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WD 2005/ 077940 PCT/ US2005/ 003636 Conpound Structure

ECso n 0 13

WHKRIO589794=N NH 16 NH
13 NHNH O OF KPU-81 /=N NH 19 NH NH I

NH /

tBu-APLH N NH T~a (KPU-2) NH/ O O
O O KPU 80 /- - Ne@WHUSIDF3003636

/ 0 Ow O

KPU-90 /=N NH 3 HN NH O O DehydroPL /-N NH/ 48 H

(KPU-1) NHNH 1 / O
groups to the phenyl

2)
ring [ 0386]

I ntroduction of the nethoxy

Col chi ci ne recogni zes

t he|sa bi ndi.ng |site on -tubulin as PLH EC50
cOlc”;gﬁﬂg"wgé ?cur cha¥agL%?9§f?c ret-hoxy gfguégwgn
its|A and B ringg. A seriesjof substitutijons with the
singl e &@PUMIBtI plle npROXYH or mad3@nd
thejresults of aqy ' wn in Tablle
6. {101 WO 2005/ 0779
0O OMe
KPU-14 /<N NH N OMe 610
NH A L NH
0
0] OMe
KPU-15 /=N NH N 4430
NH A A NH
o MeO
O
KPU-16 S=N NH N OMe 42
NH A N
0O OMe
O
KPU-24 /=N °'NH = 7040
NH L N
O OMe
[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)
[0388]

Modification with the electron-withdrawing groups

To study more expanded structure-activity relationship on the phenyl ring,

a series of different functional groups were introduced, which include both electron-

withdrawing and -donating groups. The result of cytotoiicity against HT-29 cells is shown in

Tables 7 and 8, respectively.
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Table 6. Effect of the nmethoxy group substitution on

the proliferation of HI-29 cells Conpound Structure
weEansofi) O DehydroPLH /-N NH 48 (KPU-1) NHGT/USNBE/H03636

O O tButPLH /=N NH 13 (KPU-2) NHNH/ O 0 Ow

KPU-8 /--NNH 89 r-~/YNHO O O KPU-9 /-NNHOw 31

NH/ NHO O KPU-6 /=N NH 6730 NH/ NHOw 0 0 Ow

KPU-10 /=N NH e 1350 NH NH O Ow 0 Owe KPU-12 /=N NH

e 0 PAA - / ..

P Ci?%%gOOS %tg%i%ﬁ b {he%r On posl@c% é@@a%@éi? bt dR4P activity. These
results were well consistent with the case of the methoxy group.

Table 7. Effect of the electron-withdrawing group on proliferation of HT-29 cells

Compound Structure ECso (nM)
0] Cl
KPU-18 /=N NH™ 42
NH L _A__NH
O
o)

KPU-19 /<N NH N cl 20
NH A A _NH
o
0
KPU-20 /=N. NH = 545

O
O Cl
KPU-21 /<N NH N 51
NH I A NH
NO,
NO,
KPU-52 /=N NH = 110
NH__L A NH
Cl
0] F
KPU-37 /=N NH% 21
NH__J A _NH
m
0]
KPU-35 /=N NH%/F 10
NH A NH
0
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effectively increased activity. These results were
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Table 7. Effect of the el ectron-w thdraw ng group on

proliferation of HT-29 cells

Structure O C
OdCd 20 KPU 19

KPU-18 /=N NH / 42
[-N NH trNH NH | /

EC50 (nM  Conpound

| Z---~/ NH O O
O O KPU 20 /=N NH

545 NH NH T OTO T RPO-2T7-N NH 5T N O
NOR|__Sompoundp 152 / N NSHMEOURHS NH O CIHE (o ‘:PM)
KPUL37 /- NNH/ 21 NHNH P O
KPU-49 /=N NH = CN 28
NH L NH
O
KPU-43 /=N NH/Lm >20 uM
NH
AN NH CN
(0]

Table 8. Effect of the electron-donating group on proliferation of HT-29 cells

Compound Structure ECso (nM)
O OMe
KPU-8 /=N NH = 89
NH__\ A NH
KPU-9 <N NH™ N OMe 31
NH_A A NH
KPU-6 /=N NH = 6730
NH
AN NN OMe
KPU-44 /=N NH NP OF 43
NH = NH
0]
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PCT/ US2005/ 003636 EC50 (nM Conpound Structure O
WOKRO58247946-N NH / 466 NH/ NH F O O Br KPU 50P¢ENSNBE/H03636

38 NHNH! 14 0 0 KPU-41 /=NNH/ Br 31. NH/ NH O

0 KPU-40 /=N NH/ 623 NH NH Br O O NX®2 KPU 46 /=N

NH 44 NHNHI / O 0 KPU-47 /=N NH/ NO2 40 NH NH/

0 KPU-48 /=N NH > 20 M NH NH NO2

Compound : Structure ECso (nM)
0 O—\
KPU-30 =N NHT N © 477
NH NH
0]
0
KPU-22 /=N NH™ O> 82
NH_ A NH
O
o
o] Me
KPU-32 /=N NH = 42
NH__ = NH
0
Me
KPU-38 /=N NH = 45
NH__A A NH
0
KPU-39 /=N NH = 460
NH
N NH Me
OH
KPU-53 /=N NH = >20 pM
NH NH
KPU-51 /=N NH™ N OH 617
NH = NH
0
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8. Effect of the el ectron-donating group on

proliferation of HT-29 cells EC50 (nM Conpound

Structure OOV KPU-8 /=N NH 89  NH/ NHO 0 KPU9

/=N NHOWw 31 NH/ NH/ O 0 KPU6 /-N NH 6730 NH ,

[ NA7T—Ove— O 0 7T KPOZ44d/=NNH7TCE 243N ;
Compound Structure R Cso (M)
0O OH
OMe
KPU-23 /=N NH 5870
NH A NH
) OH
KPU-58 /=N NH™ >20 uM
NH
FNF NH OMe
OH
KPU-54 /=N NH = >20 pM
NH A NH
OMe
OH
KPU-57 /=N NH = > 20 uM
NH
AN NH OMe
(0]

[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 interpret
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 B-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 B-tubulin,
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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[0391] As shown in Table 9, the effect of the substituents in the cytotoxic activity
at the o-position may be ordered, as in the case of m-position, as shown in Table 10. The
compounds having effective functional groups, which showed higher activity than tBu-
dehydroPLH, may also be further modified. And since the migration of the stereochemistry
from Z to E under the visible light irradiation was observed, substituents that decrease the
electron density in the conjugated double bonds may contribute to the reduction of Z to E
migration by the light, results in more physicochemically stable structures. Temperature can
also effect this migration.

[0392] Modification at two parts of the ring can be preferred for the development
_of potent but also biologically stable compounds. The phenyl ring of phenylahistin is
oxidized by cytochrome 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 ECsp (uM)
0
KPU-2 /=N NH 48
NH L L __NH
o)
: 0] OMe
KPU-8 /=N NH 89
NH L L nH
' o
0 F
KPU-37 /=N NH = 21
NH A A NH
o)
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O Me

KPU-32 /=N NH = 42
NH_ A NH
0O
0] OH
KPU-53 /=N NH = >20 uM
NH AL A NH
0]

Table 10. Summary of modification at the m-position

Compound Structure ECsp (nM)
0
KPU-2 /=N NH/“\,/\© 48
NH__L A NH
o)
o)
KPU-9 /=N NHJ}/\@‘M 31
NH L AN
o)
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EC50 (nn 0 KPU-2 /-NNH48 NHS O 0 OM 31 KPU9

/=N NH CH NH O

Compound Structure ECso (aM)
0]
KPU-44 /=N NHWOE 43
NH A Nn
0

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 cytotoxic 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 the heteroaryl ring on proliferation of HT-29 cells

Compound Structure ECs (nM)
O
KPU-28 /=N NH 7 i x >20 uM
NH L L NH N
O
0]
KPU-31 /=N NH YN 96
NH A L
N
0]
KPU-25 /=N NS 544
NH AN NH N
O
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[0394] Replacing the phenyl ring with a smaller furan or thiophene ring, for
example, KPU-29 or —42, exhibited 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, ()-phenylahistin was freated with rat heﬁatic
microsome or human hepatic P450s. In human case at least seven metabolites were detected,
and two of 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 P1 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
dehydr’oPLH. 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 room light. In the cytotoxic assay, some of the compounds migrate to E-form during

the incubation, although this migration probably equilibrates at the 1 : 1 ratio in the case of
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- dehydroPLH. This migration can be controlled. The Z to E migration is also known in-
combretastatin A4, a same type of tubulin inhibitor, and a few studies for improving this
problem were reported. ‘

0)) Prodrug Synthesis

[0398] The E-form may also be used as a prodrug of dehydroPLH or of one or
more of its analogs, including those analogs described herein. One of the undesired
properties of anti-tubulin drugs involves its low selectivity between tumor and intact tissues,
although these drugs belong to one of the molecular target therapies. This causes undesired
side effects. However, if the compoundé functions selectively only in tumor tissues, 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 reduced.

[0399] The E-form can be protected chemically by the addition of a bulky but
biodegradable acyl group, which is introduced into 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
summarized in Figure 9.

EXAMPLE 7

Pharmaceutical Formulations of the Synthesized Dehydrophenylahistins

1) Formulations Administered Intravenously, by Drip, Injection, Infusion or The Like
[0401]  Vials containing 5 g of powdered glucose are each added aseptically with
10 mg of a compound synthesized by the method and sealed. Afier being charged with
nitrogen, helium or other inert gas, the vials are stored in a cool, dark place. Before use, the
contents are dissolved in ethanol and added to 100 ml 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 a 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

-115-



0 -113 WD 2005/077940 PCT/ US2005/ 003636 Conpound
Structure EC50 (nM 0 Me KPU-36 /--N NH 2790 NH NH
wORGoBle77946-Y O 0 CH3 KPU-63 /=N NH / N 105 NHPFUS2005/003636
[0394] Replacing the phenyl ring with a smaller furan
or thiophene ring, for exanple, KPU 29 or -42,
exhi bited activity. The phenyl ring can be changed to
~other aromatic structure while maintaining the potent
. t [ t he
G R R S e A ek B
2) raﬁbhﬁﬂamnﬁnbHMEhDE@WEddMﬁﬁW@&mthmﬂtIC P450s. In

ﬁ ag]? ?rh)éth,%a ttaér?e%vq(;rllchgq%ég B! agiﬁ%\{\erggﬁaggﬁl%&tlfdd synthesized
by tﬁ@fn@@@h' 4 of lraaﬁ§@§1ﬁnlt §Qf g@ﬁ&;@ﬂ%@l &DUPR¢ istiBfned into granules by

recovered Tet abol ites. i N"Ce there is no
- any esuoveotierfal medtady cTh@rganuheSt@mimmthtyoﬁLeﬂ ané rsiftedrip obtain a granule

prepg%&og fultéﬁ v\£ elpac %éllné Iel§ a@o%%e% SQI‘SB% ﬁe%;s?e% on ’fc}{elégesultant granule
prepfaﬁdhﬁﬁﬁ afdUWrhINGadohigisttediadtl K‘et\ﬂ%a@ﬁfdxﬁfﬁtelyaloomﬂ!aay to approximately
erivatives, which prevent such netabolism ar

100%@@@%@@@%@@3&%11@ sy as deeaad RIORTIate B thave ﬁ??rdmary skill in
[ n also be nodified to

the %rt/%\?%eataﬁgdﬁlg@%@g@rseﬁ%lg% aétal on. 6) Physicochem cal

3) stibnﬁMQqubbd@ﬁMﬂnm@kH1ﬂﬁﬁLl The phyS|cochenlcm

St ﬁ@z{ﬂg t yké(?rpﬁ?sgrﬁg%ﬁ he 4 ?Vﬁ uoai PEE’% e ng eapnj,:;)uﬂtoof the compound
can ﬁﬂg ibk a8 p LIS & thpicaly Wlﬁlsﬁhné ﬁﬁ oQﬁi@éNﬂd(@Qﬁﬂecﬂy ohB& Bffected
is no such problem "However, dehydr oPLH,
areatydilze/$kiind eﬁ@e insiieidyalc Hor this Rauame ythe pepopad éélmllm’f%@ B gpplied is
in tl%erfégn& tgﬁ 7 Fom ocsgt:l L?r% Sllmcégg}x% a %ﬂe?ﬁxt Qoq x‘%s%llg/ r?g% 'f%l%[ﬁatghlgﬁ carrier, such as

a gef, o) oig@idnQ i 10fiod, e ad@etpd, ezv}ﬁélﬂﬂwluabﬂ svithiogtr lahltam)n such carriers as
occurred even under g’P room.| i ght

I h
wategygb(pgglr @ cggglayropglgﬁ% ghcok I#@tycﬂﬁ‘ﬁ’@lfn &gl}zﬁegqi%t g‘at{yoacid esters, or
min&ral 0(511@ duf)ﬂﬂg to%ﬁgl 'cgﬁféﬂatlh&ﬁﬁe Al {0 Wefo1EdRh S i80p86 5 | PMimitate,

probably equilibrates at the 1 : 1ratio in the case
polysthyleng glycol ethanol (95%), polyoxyethylene monolaurate (5%) in water, or sodium

lauryl sulfate (5%) in water. Other materials such as anti-oxidants, hurnectants, viscosity
stabilizers, and similar agents may be added as necessary. Percutaneous penetration
enhancers such as Azone may also be included. In addition, in certain instances, 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.
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alteration of the drug’s target, increasing repair of drug-induced DNA damage, alteration of

the apoptotic pathway and the activation of cytochrome P450 enzymes are other examples of

mechanisms by which cancer cells become resistant to anticancer drugs. The selected
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2) Human Acute Promyelocytic Leukemia Cell Line Pair: HI.-60 (Mitoxantrone-Sensitive)
and HL-60/MX-2 (Mitoxantrone-Resistant)

[0413] This cell line is considered to have atypical drug resistance properties with
altered topoisomerase II catalytic activity without overexpression of P-glycoprotein.

[0414] As can be seen in Table 14, these results indicate that the potencies of the
selected novel compounds are very similar in the sensitive and resistant HL-60 cell lines. In
contrast, Mitoxantrone loses efficacy by a factor of 24-fold in the resistant HL-60/MX-2 cell
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 no cross-resistance

from Mitoxantrone to these selected novel compounds in this model.
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and reinstates activity in the resistant cell line for

t hose conpounds for which the resistance is due to
web@sarmdo P- gl ycoprotein. [0410] As can be seePCT/U8190%$/003636

Tabl e 13, KPU-2, and KPU- 35 have the same potency in

the resistant cell line as in the sensitive |line and

the potency of t-butyl- phenylahistin was only

slightly reduced. Cyclosporin A (CsA) pretreatnment did

Tati@la. Al bPRPTRLREANs Al REnSRIaREE dnd SARQUANE id the HL-60
Bﬂq’n%cﬁte%ﬁhﬁd’hbcv&e Leulteniig Tumbes @eisive ind R edta (et IidsPair

very p@rt ent i nthe sepsi-tive cell line CsA-treat nent

restored the Mrsemlﬂve a_t a)H)L 6QfRe§l§t=“mK/F‘§- DX5
céiqmnquﬂé. The VB8N DXb K&0InM | Ratiglts Sersibvied

Kl:h- ULCU Dubbttﬁl/ldl Lu. | Uy 1TU gl:fpubl l:llj UU | Ul UT,
ATy 1 ( [UI d} N h V2nn L20 £

ol L WSV Y
A LI ZLANAYZA LA \\J_l'

an
TCATTHA I U UATAONTT LILA 2 \L\J T Ul )-

These |dzt a indicatp’fhat thd78ffects of KPU 2,

tbmhmymtm- byl - phenyl| AW stin|868 not suscepti bl e
Mitexantienet axol -|r28Rat ed resi $¢8itfce meéhdni sm
(p-glycoprotein) in this cell line, and that

-‘! 1 \_ ¢} TIel 5 G all. \y 1 ! S CA -

(Ta,gaq:ﬁeg;mgps/ 003636 Tabl e 13 Acti vi ty of KPU— 2, KPU— 35,
ut yl - phenyl ahi stin and Taxol in MES-SA Taxol

Se H416] v e BriistnsingalveskBPPak 81 comgparisemmior taxplndd W dlemgastrated

e e e
taxoPrveds resthallyCaactivesth tHeSRsiRani oell G5O vRkgtdas the@d OvdRatowmo nanomolar
No CsA nM MES- CsA 2 .5 -
WEPEAQ Fqg%NZ KPU-2 Study | 8.5

potencsmlvg ¢ sengiiive ce 27.4 1.4 21.7 1.1 37.8

1. gﬁﬂgpuﬁése&sé&qﬁés |coﬁﬁ§n 1n5ct Aiffrt humadttehr bl 13ie%hat taxol
2.0 0.5 2.50.6 6.7 2. -butyl phenyl ahistin 144 - -

resigfBe §oeg not tra@lf@IGQKIPUIQZ 162 1.3 694 4.3 622 0.9  Study
Talbll(!, 15. Activity of KPU-2 and Taxol in the MCF-7 Human Breast Carcinoma Sensitive

and Resistant Cell Line Pair

MCE-7 Sensitive MCF-7/ADR Resistant
C d :
ompoun IC50 nM IC 50 nM Ratio
to Sensitive
KPU-2 39.6 27.4 0.69
Taxol 2.6 >>100 >>38

C) Studies of the Mechanism of Action

1). Action on Microtubule Function

[0418] Human umbilical vein endothelial cells (HuVEC from Cambrex) were

used in this study, for evaluating the effects of KPU-2 and t-butyl-phenylahistin in
comparison to colchicine and taxol on tubulin by staining for a-tubulin.

[0419] Thirty minutes exposure to KPU-2, t-butyl-phenylahistin or colchicine (all
at 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

blebbing (a clear indication of apoptosis) in the HuVEC cells, whereas taxol did not induce
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Taxol Study I 4.4 - - >20,000 >455 - - Study Il 13.3

7.6 0.6 >>100 >>8 40 <<0.25 Study IIl 7.3 2.8 0.4.
wW0O-200500040>3000 2.0 <<0.001 [0412] See al so thePCT/US2005/003636

additional data presented in Figure 43. 2) Human Acute

Pronyel ocytic Leukemia Cell Line Pair: HL-60

(Mtoxantrone-Sensitive) and HL-60/ MX-2

(M toxantrone- Resi st ant) [0413] This cell line is
iR BRSNSl FURORES: PISRSH ot

dep(ywmb@zmg cagattewmrmstam ©fa Briuliy @ﬁe[bﬁl@ﬁ@ Agent. OLSllﬁﬁlaASesults were
he seen Tabl e 14, these results indicate that
Obtai.‘ g &eg? qb‘fe § fare %‘@P@ét"%@%@/@c‘)&%ﬁi’é‘bnds are
very siml ar in the sensitive and resistant HL-60 cell
no rast, Mtoxantrone |oses efficacy by a

2).
If Iax&e&rﬂﬂ 1%? p%s% sdaﬂcf] {;Qg“é%%ﬁf‘@??%’ ?Plrﬁgér%f 216 S Ioncology, the

seled;ti&tudh@etpherf;thabr(gtamnal eclhadéatls ugde pt tubdoe celds ishibe goaln®f many
i st ance mechani sne as Mtoxantrone in thiis c

cherp?tﬁ%rap I dISCOVEry PEOSERTES < L his iduetionof apeptasis can %e demonustrated

by MiffQ¥antrhQnsist Qn&h!ftﬁﬁ% 82! @Ride@Me celt OTRAMPRAS 'bﬂebBﬁ'l' S DNA
nmodel -120 WD 2005/077940 PCT/ US2005/ 003636 Tabl e

fragmentaiion, horptey)hmphlz{mt@p Wmesﬁltlapommw IfaopcneBylkbhaoswaupn of the

casif ca%ngg ?EI%QV% tl\g&llgqbnﬁlg zlﬁnia eliee gﬁs‘&@&ey st ant

Ce|[ll)42]1I] ne ’F}&J 6harddl;erﬁﬁ)c SRS | dfi apeptolic @Ol @%Sﬂlslhalﬁﬂe cell membrane
und 1C50 nM 1 C50 nMRatio to Sensitive
blebémgy d@ﬂ@@fm lebuudlsi, gelp shrinkage zud cqndgpsaiion g ﬁwlb}h@k ﬁwth very
%@ﬁ;g])
dlstléc?’tgvg;tﬁé Pc%?cﬁbc'r\:l:aélpﬁ%ﬁﬁ L aﬁnrdﬂ&édl_‘;% mfnlﬂlﬂm?)glcal changes
assoSetrdi witly erliastdgdVCE-apo DIt in( hamal piestsiestiamot pel[sO44 Gjmilar finding
Thi s, stu i nvol ve LN G ri.son to taxol.
was gl 53t i PR Pt HAVRC B 3RS T bot h ¢ he
n t|ve and resistant nenbers of this cell line
3). WErast, taxol was virtually inactive in
t hTOAfZQf' St Adte %ké cHakdeerMRELE ﬁ)%%){o@ﬁ r1§1n\ﬁ§§udlé?>\§bmal DNA cleavage

- nanono pot en@y in the sensitive cell line (Table
that repplts [romﬂm}lncmeé det paticesthebean hemmuah@edchyfgeé eleptrohoreais. This

appr%%?&za& useld tJ) tfff: t O%U—Z on DNA laddering in Jurkat 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 treatment with all three compounds in a manner similar to halimide. The caspase-
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resi stance does not transfer to KPU- 2. Table 15.

Activity of KPU-2 and Taxol in the MCF-7 Human Breast
w@2a00sformome Sensitive and Resistant Cell Line Ral/DS2005/003636

MCF-7 Sensitive MCF-7/ADR Resistant Conpound Ratio

IC50 nMI1C 50 nMto Sensitive KPU2 39.6 27.4 0.69

.Taxol 2.6 >>100 >>38 () Studies of the Mechani sm of

Act i on 1). Action on Mcrotubule Function [0418] Hunan
3 acHUPL on o%%rré’cf&%tr%ns%%l X a)lngelmgr%@nlegagé HQVF tflet ﬁf?oc?’?r C 3%2>x1clty in
themﬁkaKE%J&&ea(ﬂ‘db]te et yl - phenyl ahistin in conparison to

col chi ci netand tafxol aon tubul in k])ay st al ni ng for

t-butyl-phenylahistin of rnl (‘hl cine (al l at ? I\/h

i nduced i cr ot ubul e depplynerj zat | devtatoxigiy i ndi cat ed
by the NREfogmoupdact i cr dtadéndye st fuct ur Effieacy
contrast to that observed i BCShaMDVSO| Cont% @elldhtice! |
nmemplape bl ebbing (a clear indicationp of apopiosis)

| NAR3FUVEC CelTS,whe[eas taxol did|not indgge - 121

SRR LR RCTUS2 003% mcrot UDUI €
d !t ﬁbﬂgn%;ﬁ?égﬁ UIICIICI ICST lﬂffljll.ll L I US . WI bggbl 195
a LAY ‘m..%er ot-tbul-e—depelyrerizing—agent whe?—e&s———
5 axol I. biIi [ I8 . S 'Iar results

. Q C l = 2\ )
KP@A@SPV ag! cﬁ'HlérCtb rh@sesgihe db'ﬂdy' Q)‘f itidRe Qﬁmﬁ&ﬁﬂﬁ 96 lirsdub®4p8tosis in

Agotosns and its regul ation play an inportant role
Jurkphcallscelpagge Of n@Y(As%P-é@@se) ®olynsLce BY waphgonitored. PARP is a

116 Fi{]ﬁgﬁ@c’i@?g»ﬁ hQF A Bh LYl g ﬂlﬂn Mell&lﬁl lt:ﬁ%étss of '&%sr%’@k The

era eutic I scovery
cleaVdpesof H(ALRH |gan:ra:tés apﬂﬂﬂa@%k@amrdimwtjemﬂnﬂm @tc&dss mn be easily

moq%%flrﬁlﬁ&g%?rgﬂﬁgﬁggl %%e? s (IR gxylacr@?p%tseesr 1|s Sotnle %f %I?e Lallmarks of
apoﬁ’tbfsﬁ@ rRACI PR ¥Latd Qéqarpgxéehﬁlt%irké}pﬁptﬂﬁﬁ ipfock@ct KPU—Z at 100 nM

Bcl -2, activation of he caspase cascade and cl eavage
induged gtﬂayageA@‘PPAmoge)qubm galisr Hk doyre ARy  exposppe] of The cells to the

comggu]%{da%lﬁé égar c}i%rhge e & %&Qtﬂ%tnle?thgrqlailmqgealfrlkﬁﬁql ude

ing,

I'sruption er, cell
" flnally cel |l death,
<lls cell death. KPU 2

. J 111 =
i nqimeqi tf@orhy@inaﬁlthﬁoa@hginfeﬁz@ 3hicFRGIBRS (e.g. combretastatin A-4-

phosphate, ZD6126) have been shown to induce vascular collapse in tumors in vivo. This

vascular collapse is preceded by a rapid induction of vascular cell permeability initially to
electrolytes and soon after to large molecules. The enhanced permeability of HuVEC cells to
a fluorescent-labeled dextran is used as a proxy assay for vascular collapse.

[0427] KPU-2, KPU-35 and t-butyl-phenylahistin all rapidly (within 1 hour)
induced significant HuVEC monolayer permeability, to an extent similar to colchicine. The

microtubule stabilizing agent taxol was inactive in this assay (Figure 12).

7). Profile in A Broad Kinase Screen

[0428] KPU-2 was initially screened at a concentration of 10 pM in a panel of 60

different kinases; the ATP concentration was 10 pM. Four kinases were inhibited by greater
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associated with early stages of apoptosis in human
prostate tunor cells. Asimlar finding was also
w@b@an7iom t he treat ment of HUVEC cells w th KPRERUSBYP5/003636
DNA Fragnmentation [0422] A late stage characteristic
of apoptosis is internucl eosonal DNA cl eavage that
results in a distinctive | adder pattern that can be
vi sual i zed by gel electrophoresis Thi s approach mas
to stu t he effect PU-
thary 35‘%&1{“ &8 P ‘Pfu?‘r‘ﬁ??nTandc&e I Q&ki‘?ﬁrg‘lm S‘?"ﬁn ary Soreening are
preseRi¥RaL I TOR 1D hal ofise 1@ vaehy se an hﬁaydvahmﬁidn[blar range, which
(KPU-1). KPU-2 induced DNA | addering at the 1 nM
indigefee gt rinhibibian \itfetheses kinases ik chot aplateFio- the \lew enangaiolar activities
t vati on of the Caspase Cascade
obs%r%%cﬁ@?ﬁéﬁ&\%&%@tgﬁ?% s in the caspase cascade are
activated dublety. 2R0pitwsf EPU-J dpansiegtdddSpase- 3, -8

Jur kat _ceKI8ASE 0| | ouj ng treatment withIGH M) Kpip 35

| CDEMEyelibBt(pemaBeny| ahi stin. [ 0424] The red0ilts i ndi cate

c-RARghum@dpase- 3 was activatdgd i n a dose- deh2ndent

INKm@apr by treatnment with al|l three conpoungls in a

LynBioa&)) simlar to halimde.| The caspase- 11322 WO

20057077940 PCT/USZ005/ 003636 3~ activation occurred
over a simlar concentrehtl l,r]?pge as for the | C50s
for cytotoxicity in the Jur cell line (Table 16).
Tabl e 16 Cyoot oxi ci tylmﬁzvd@urﬁaco@g- 35 and

it P A ) o
andlﬁﬂza GdoR xen o@el@ §nd Hrebrib yd nﬂl@l‘ﬁ@ﬁtﬁt@mﬁ fubhol @20d3B in the

toxant rone 4 5). O eavage of Pol y(ADP-ribose)
moRg) y}ﬂmrmor(rm@ﬂz) seiqu:tes]lmnnhw bagel dfacfi0y28 the in vzfrcd@unqravanel were

the 3%@3?% gosta]ilgl I¢E_go Ebgéz?; 2%11(@ ({gg\%{kgsg‘g og)I ge%u fifies. The human
panPihiyd AR r(MIgFE£a- Z}Oskfa/snﬁéca&@hﬁE’d\Rﬁhe WRSclnRipoan@dweldAlItlied as
is a 116 kDa nuclear protein that is one of the main

mopqihgrapyegnd n gpmpHRHer ¥ithra ddggHrasel chrwetheap@%@gémoﬂhe doses
of HEREIGRIChETE Scotn ﬁhﬁ@ %ﬁgeﬁ Id{é@g%@(ﬁ% th@%u%h‘m?erablhty testing

process can be e y western blott
(MaBiredlyafelenfedHAG¥R, MTE)aeaﬁa\s@s afljmstod éf wecedstny dusink rvacrli@udy The
dosgsf 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 subcutaneous xenograft implantation
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 circumvent
this possibility, two other tumor models have been incorporated in the research. One of these

is the observation of lung metastases following the intravenous injection of B16-F10 mouse
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apoptosis, and as such serves as an excellent marker
for this process. KPU-2 at 100 nM induced cl eavage of
wWe2RP0TT40ur kat cells 10 hours after exposure BET/UR05/003636

cells to the conpound. KPU 2 appeared to be nore

active than either halimde or KPU- 1. 6). Enhanced
Vascul ar Perneability in HUVEC Cells [0426] Conpounds
that depol yrreri ze rri cr ot abul es (e.g. conbretastatin

een. s

melangg'lg % RO g’h er or(Ti‘S ¥s Ifh 1m\p}ang %Iﬁf;ﬁdb%d%ep%xpan breast

u ar co vascu

tumdiQkllase hﬁ)uﬁHlﬁﬁlﬁﬂﬁﬂ/ foypad. mmnﬁhimmmml Bfa xeas@ bt afodel, the
cell permneabili ty initiall y to electrolytes and soon

subcytapequsivgsquiptyye dagsinet Hpea ol§he enhanced perneability of

MethdiVEC cells to a fluorescent-1abeled dextran is used

T as a proxy assay for vascul ar col |l apse. [0427] KPU- 2,

1). XeRbkr3f Matbld - but yl - phenyl ahi stin all rapidly (within 1

hour) .. induced si |f|cat HVECm)
poReaahi 1 AT o] i oS A PRI, fircindividuph studies):
femaﬁé Rl R |(r‘?u/§zl§)39%tdféeﬁ 'Srbﬂd%%%ks b2 (Y85 HaRAD! k8D ke was 9-10
his assay (Fi'gure 12). 7). Profile in A Broad Klljnase
mlcmemp[mapthwezma@ed nitiall y scr eened at a

i RESEL " * sl s g s el P8R 2% g0 Ml solop tomor
MCF\erﬁmhaﬁhhblbastt a6y AP4 dhv@dan nolqzs’inmaﬂﬁﬁg&ﬁﬁeﬂamaPaCa-z human
- PCT/ US2005/ 003636 than 50%in the prinmary screen and
pancrgps tyneep D-EY leppanaestate W¥ondar y screening are
pr ed b | Le
PSR s hdtel Com@hlndR vk SaiAE MRS Eelfly via the
intraipadilﬂobé:dl iign) mhtetdn dmalokesniadiested for rind indwidatkestudyy fctrtthe t@ubination
nanpnol ar Vlt S bserved for tunor I1 : :
studif 67 perd getents Sheppiieni, Bty B KBeRd g0 in prior to the
comadlfct ed Kinases Kinase |C50 CDKl/Q/cI in B (hurran)
0.1 c-RAF (human) 8.9 JNK3 (rat) g nouse)
11[(143§}<AM5£@1@68| wsed iy theph atudige me@@yu[mm]l Pr aVoi Giomapyor and

82. 5%) Peeagélf f)W t{)P the eﬁ‘@&% 0?1 %;J )‘%{éx?%g I(H?jt P(?%%)I?ﬁa :é3" ohethanol for

taxoféré}&$ lmrtlﬁ@hbﬁéﬂiaml dort paotitax¢ipfbe ICPT-1l édoh mInbﬂ sdtution contained
unor_ nodel s sel ect ed on the basi s of acti vi

20 m&of %@owalvhx%chﬂ%r“pméaf squbitel NF e wees §ad0.9 mg of ot acia
the- é}\@ rﬂeﬁltgaédﬁastedwz Witd @A Jor HEAD $oiBe AfRods! HOHdedCB! dchieve the

I nes
injection concentrations 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 into 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 tumor weight using the formula (W?xL)/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

-125-



pancreatic tunor (M aPaCa-2) was al so included. The

novel conpounds were studied as nonotherapy and in
w@ooebiormge on with a clinically-used chenot her apenUs05/003636

agent. The doses of the selected novel conpounds were

determned fromthe acute tolerability testing

(Maxi mal Iy Tol erated Dose, MID) and were adjusted if

necessary during each study. The doses of the

i ni cal L y-used chermt i ts ) | ect ed
caleyie IS sFeRPRELRE LEAGHES Sokeanile] Tupaes ai 100%
mintid ehef dhbabide MOMBAhed thedtedQumbll tlieRbt/ih® chi@%ein fthy gheht! BBMitrol tumor

nodels. Following the initial results fromthis
weightgrd?0. al | three conmpounds were conpared in the HT- 29

hu ol .

N0 8 e b PR BB P T B8 et
novelopotitiel e ahjected mtiapaitontaliy teene titel degfograddys [1, 4, 8, 11 and

igfl antation technique and are potentially subject to
15 (géadh (U d-Hrvasadaigistored defapstivacaoly oniiayshi§cnd dn dewss):
MCEESGMhA! B SstAfuafiGisi @ Magni fied (or apparent)

antitunor activity. ITn order to circunvent this

po4e438] | i tEemalevmude heicet @O rg)nwerel snplanted beernwith 21-day release

..inco ated in t researtch e of.these. is.
estrigfSIbEY Figh Tt o, HhBaRihetes Mo Folmigraiio Vit HICP-7 tumor
fraghidhfs qUSReHs] Hohest] Mosf inBhiRichhide MOMSE Thd 2thdy¥hen proceeded as
2005/ 077940 PCT/US2005/ 003636 nel anoma tunor cells.
described &g Higdanoded, ushig tixefsirant the plavdasd chometimzapysgerin

| %ﬁﬁ@g h't UiOhyisCibhel dg&sg P%emyes ﬁot@@%ﬁé@iﬁggﬂ%udy, the novel

/ IS Ia%ter no S a Xenogra
computitistvedre anjsctvd siauthatintraperdions] patte ghityyom Dagd &-5, Metsd@qqdx5);

1). Xenograft Mdels [0432] Anjmnals use re
tax oy Fapt it Do brdraisdaarbt ud es):
Asdoaiah& NuLerdh&aédyy/ nu) between 5 and 6 weeks of age
-7 7

( g, Harlan); group size was 9-10 mce per group
unl{e4®] ot hanimate wieredinaplandedl s.p.0lB 8pcaCetvith [Hagmenty & A A9 tumors

tunor. i npl antatiqn wer.e: - 29. hymap..col.on tunor ;
hary B8 o i P e P i o airs Pt VS R S oo 5 mm
x 5 i gibbeior 17 ddyaRhEanidaliuied maRAed nfRGedibitland Bbhtdod proups. The
human prostate tunor. [0434] Sel ected novel conpounds
rest\o fhe shiglyi pipesededes descrifsd demiae Bdy2/madelpesing taxotere and CPT-11 as

the #t%da?q?ﬁ{e%g{g\gﬁ}g&g%mg.) route at the doses indicated

or the 1ndi study; for the conbination studies
t hg04H] ect lndthisemeda? nméesc hthantitenapy fagbeatislividua study, the tested
injected 15-30 m rior to the . conmpound 0435
compBEIEge ATBTFE HEShS brRbe ek oo o1 SHxEes hegule fo the
CPT1 £ BBRBARLEASE on a qdx5 dose regimen for the combination with taxotere; CPT-11

was administered via the intraperitoneal route on a qwx3 schedule; taxotere was administered
intravenously on a qodx3 dose regimen.

MiaPaCa-2 Human Pancreas Tumor Model

[0442] Animals were implanted 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 matched into treatment and control
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82.5% peanut oil for the selected novel conpounds;

(1:3) Polysorbate 80:13% et hanol for taxotere; (1:1)
w@e@sapiaar : et hanol for paclitaxel; for CPT-11 PEDOS905/003636

of solution contained 20 ng of irinotecan

hydrochl ori de, 45 ng of sorbitol NF powder, and 0.9 ng

of lactic acid, the pH being adjusted to 7.4 with

NaOH or HCl. ' Saline dilutions are used to achieve
grdupe. ThéjesCdithdstEdNEBEctad As f

0 nds. HT-29 Human %ioéll gir%&%?r%?or tl(&rdH FQ?dﬁ,%{gf ugﬁ%%emmtabme
aS%W%H%r \RB?"éOth?FﬂPh?ﬁeﬁﬁ subcut aneously (s.c.) by trocar

wi t gmgnt §.: 0 rs. harvested from.s

gr ovi}n)“%g]at H%r@nsl fmor%l E[géﬁ%sceq%%’tsg rfort the l“EfjﬁS‘Fiu@l study, test
compepide avebe administeredes(eay thikd dh?viaﬁh@@ﬂtﬁa)peﬁfbﬁeﬁ%ﬁ@loﬁ Days 1,4,7,

10 3525&%1( Hed |nt treatnent and control groups.

e dxhk éewt %@4@1%@rqdmfheﬁ@mmmﬂgumneDays1 4,
7 2081 @{(dPag4). usi ng calipers twice weekly, starting on Day

1.

The turmr nmeasurenents were converted to estinmated
pan Reastabet Tummonddoddie fornula (V2xL)/ 2. Wen the

| i ght h trol hed
es @glrl]z efl\/gzﬁo rlinéc\'(’?%vlv I P]lé tﬁﬁsﬁ‘g h%é]r;]c@g%@}t ;r?rgégenrtse glig DS—145 tumors
haxs'éem‘d frdnﬁe;d: griwving BEndrd P hudeSHRY Glce ARG, AT fe Hﬁ"ﬁoqi ggached ~ 5

ghed and the nean tunor wei ght per group was
85 @7 2o 18Ct7 Wsv0 0By agBeBovere anateliedtint temtingtiend control

grohb'émfhéye g%n et &h[hg Eﬁl Bro%eegea as o% {l}%gﬁﬁgg]ﬁ?@%g;@lr@g Ef‘axotere as the

group m nus ange
Stamdmanqzhevml@mﬂytagmtchange in the mean control tunor

x 100. [0437]. I n this nmodel unl ess otherw se
not @gﬁﬂor 3}1&}1 neregFlailesss plharyisq mated efoscthedindpvadual study, test

corglwmgsé?@k%u%ggét%ﬂ %&ﬁ@'ﬂu@{ie%ﬁglﬁegi ltog%%?x%’ Z)f'@’ Lhl 'ifl’i 3dx5);
taxgiete wmmlmteneémtra}wmpbvmmﬂyew 3 snddn(qday®. 1, 8 and 15

ast r Model [0438] Fenul e
2). ﬁgig@ﬁ%ﬁm%&s rmp"lj?'l?r}mn:[%morl\/g a0 with 21-day

wer et fhptrarted S. C.

rel[0dsd] eSh¢ agianaly edSverd) foRlel RIds e kLD (MIDRrZStI tudy) or
Baéjﬁqlglr Fef&rrplantatlon with MCF-7 tunor fragne
@& sudies) dnige betiyiest § and Orivieskss of ege (T@QE,Sl)Iaﬂa'ﬁMegroup size
wassidhﬂiéefp&eg}oﬁg JalcT=TTol-To M- T- 0 Y i bed for the HT-29

using taxotere as e st andard chenot her apy

ag e[ﬂﬂ47 1[ 048 cellirirtehnsednage MDAHEBS2 W tHieian bs@sNORE afPB 16-F10
muf ﬁ]ee i.ndi vi d I study, the novel conpounds were
BAPI50St he i ntraperitoneal route daily on Days

1 5[0448] cl UNPI/&)IIG%@ Weretaﬁﬁﬁ)ﬁlg&%d %’g%ﬁ}g@ﬁﬁg@ S{%rtﬁfg intraperitoneal

i ntravenously o 4%@ , 3 an
routie gh greudoses IWG@Pd fo4h0indmduabitedydorethe nqnhbmmﬁﬂl sudies ﬂhy selected

refe}é.ngg age}l)({)g\;c\]}l%ea'f a% efc’e i ﬁ:ﬁfo‘ g %%3@ %qﬁ é}i?l‘sto mﬁf ({eq%groglgérno r
MDg\-2¥ HeaahBrbakt 'Ji’ﬁﬂiior

[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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X 5 mm (about 10-17 days) the animals were matched
into treatnent and control groups. The rest of the
waeewdp7proceeded as described for the HT-29 noPEl/PS2005/003636
using taxotere and CPT-1 1 as the standard
- chenot herapy agents. [0441] In this nodel unless
ot herwi se noted for the individual study, the tested
conmpounds were adm nistered via the intraperitonea

Eg%‘ﬁ%’g? i glﬂ%zlfsxglﬁg‘gslﬁl&%g hoggg‘{g?spg‘gq%qéﬁ)%ftgg%ﬁéﬁual study, the test

compEwiis N@Ede OdlinihisRrddaviat Be ntrdgitohdal B @Matd 3t @l 8d 11 and 15

via the intraperitoneal route on a ggxs schedul e;
(q3dxg ) araelitaxelais adminigteredyiadhe infrepesijanseluanty ob Pags &ddsudxs).
B1605AVEAG: APl RABA bR Pancr eas Tunor Model

[044 7] rmat s were rnpranted s.c. by trocar with

fr goit s MiceMead?addaB 26-Fil 01wl (gregaveisfred 4o BnmvigroCeell culture of

[ OW tupors in nude mce_hosts. When the tunpr size
B16 el bsingy seus b b doi Dap 1 mige yeigdyndopezedripigdreatment and
r‘ n . - .

e O 70 S BB BT W SRt e r O parting on Day
1. Allmige preceetiied oadDajels thdkdgs emotvbd wWélghzd and del surface colonies

Si ncitabine . as the standa henot her apy . agent
couglid Ses i et PR mipee Do B frte RAR R R of contol
micé (UTY kdads) s THelhetab@sis grot@NRAILIESH (MG iR MinSiee bidfracted from

every third day via the intraperitoneal route on Days
100%, Pgclitaxel weg thepndard choaibyrapy agraf veed ithdissdady.

adnp fHLst er [ 1Ok T [ I Y
3, Y SR ol ) ARG ARt En gt Andy, o tost
comlpbaels &4 Adnikikibred mic theviatraperitgeainbe @ Daysbl-St(gdchy paclitaxel
with fragnents of DU 145 t r harvested froms. c.
Wasgﬁ&mlﬁaregw ?QleﬂBdéayﬁﬁT%‘mie hosts. Wen the
L unpss3) " eafMes apprprfl th S B &@ﬁl‘csag@u%regélte'dlzs dasl + SEM.
the aninmals were matched into treatment and control _
Statggtioal panalypiseof etwdies deith gbvartlegrotped ywap risciondesd using f ANOVA with
t he - 29 del .. USi t axot.ere. as the. ar
NeuC aél-lﬁ%%r lse %lspyesg glyﬂélr?%S. ot %EJ mélﬁat‘f’% 1§ one- éﬁeatl’ﬁ%rnsggvgg also used based
on thkNgpethssis nhdtetle fcompbingl binding, duahe sdbmbiyatidreStould reduce tumor
conpounds were adm ni stered via the intraperitonea
goWlute on Days 1, 3, 5, 8 and 11 (g3dx5): taxotere was
admi ni stered intravenousl yzQpPays 1, 3 and 5 (g2dx3).
2). Non Subcut aneous I nplantation Tunor Model s [ 0446]
The ani m&lagliegde thedEr-29 Huarmal(a i '

_Hy. 0§ 5,5_3.7-_ L~ CPT-1] in th 5,! t#u!;gd Ig%e?olom% g;;gr‘gor Xenograft
Mod&dize was 10 mice per group unless otherw se

I ndi cated. . .
[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 (qodx5)
and 7.5 mg/kg ip every third day for 15 days (q3dxS). 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

-128-



[0447] The cell lines used were: NDA-MB-231 human
breast tunor and B16-F10 nurine nel anoma cells.
WO Q0048779PI conpounds were adni ni stered as noNPCTIESAPY003636
via the intraperitoneal route at the doses indicated
for the individual study; for the conbination studies
the selected reference chenotherapy agents were
injected 15-30 min prior to the NPl conpound. MDA-231

comp TR Rl S Ao U Gk L5 fese gbservations

durif@teSnid Y&rEbe of fhe @AY Rvevd éonbirBi@ by fhid niddh @rouliBil fuffor weights
tunor size reached 5 nmx 5 nmm (about 14-28 days) the

at aylapsyafos Whieheomfyithe sembinetion: gravp gEHbitedny siebisticplly significant lower
tum%_\?égﬁt n‘%%lg %ontls‘otléJ diﬁ Jtcgl‘gtﬁn%g qandad. %%tvpe%ﬁ (fﬁcg Bgegn {ug{or t\xne?ghts of

usi'ng taxe as the sta
the cottimitioa I't]@qﬁmp}&gldrﬁPT-l ﬂ&%nM&r&@OﬁrbﬁHsM&tatlstwally significant (Figure

P US, 005/0 0450 n this nodel un}e
14). nghé’rP dg‘éﬁg %i“é‘r PRE e‘r%iﬁs\ﬁt GHQPSYHg &iiamlnﬁi theegrpater effect of
coth%ﬂﬂ? %15‘1@% éﬁé&e QQJ’” *Fhé tI“G!'[ ed cc\/th@raﬁ)h Qrab ﬁk%a&eédn{@%% 38.9% for

route on (g3dxb); paclitaxe
CPTwhls alade fi‘hs fréﬂd”dr theasomhmed rhherram@roumc@aedsrtbw NEIgniteDiaypof 58%
for gﬁ%dx5b B16-FI O Metastatic Mirine Mel anoma Mdel

T%ﬁ e received B16-F10 cells (prepared from an

2. Study ¥f KIPU-Z &)-IStaidbid CiRnetherdBy 16 -Five Bumeh TehobXeldpeafi Models
route on Day 0. On Day 1 m ce were randonmized into

t r $Q45¢bnt Hﬁ@l stuézzsmorlmts @ divssdiffergnt prans: wach Wit riffepiwi grotocol,
timl% C(ﬁ)sill\% %%%drege%neg c E&M 1%.&?1 aﬁr‘gr\gﬂlo& Ch¥iderkd within the

Bre sacriticed on ' ungs renoved,
pmﬂﬂﬁMgheﬂkbmﬂmﬁhﬂm&uﬁmanmdﬂoIon|es counted. Results are

CoNBEe ol ahe LRGP & SEaOuo THEERERe @ lighly higher

dosd"BE RPURS (F0 SAM B 3695)thth@ﬁ"[(-iﬁ1ﬁmér§cdlbh funfd#RAbgraft model as
subtracted from 100%  Paclitaxel was the standard

commﬂmoh@p@pysedgmnthmﬁi@b/ dwcmbﬂdsawgdyl whphsp marked; singrgy was
unI t VI I dy,
s R sl e Rt AL iR AP B P e v

l nt[omsqer | teneal be Gbseted®n Byt 15, Ele(cgmwﬂatlonmmx @hd CPT-11
was adm ni stered intravenously on Days 1-

in thiggrodel W’ﬁzd alb B ipskgd-symergn 1n>the g)hlbmg% af 'Ellg’lOé Igg)wt ‘with the tumor
gro \gt;hf}%ﬁ'gt o t X fg@%y infEed ustAt 1'e§lrrrleﬁ DaPPR yfb §or9|§11|<alo\tlyg therapy

vera groups was orned using A
growy. t The dgnibinert Herdpy nnamstalne«bsiﬂcaaymrndsthe ettheated tanor growth for this

. di cated. . A tail d t-t | db ;
grOIipnn e\;w%a/ 6&1‘“@ g{l] te }?g(faelr t Fan . g%g gh]i)]%ya 21}0%8&% %?, © groelﬁ S¢€ Acc(:)or%dmgly,
admEQ SRl tRa I KR UM CFedy ﬁﬁnﬂdéﬂ‘&imo%@%ﬂ"‘andﬁ@ SHleffSctive anti-tumor

treatment.

[0459] The observations of the in-life portion of the study (estimated tumor
growth, Figure 15) are supported by measurement of the weights of the tumors excised at
autopsy (Figure 16). The tumor 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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Studies in the HT-29 Human Col on Tunor Xenograft Mode

1. In Vivo Evaluation of KPU-2 +/- CPT-1 1 in the
wOiI0020710man Col on Tunor Xeno g=aft Mdel [ 04BA/UTI0F003636

study assessed changes in dosage strength and dosi ng

reginmen for KPU-2 alone and in conbination with a

rel evant chenot herapeutic CPT- 11 in the HT-29 nodel.

[0455] KPU-2 was admi nistered at doses of 7.5 ng/kg ip

0 d bid for.
contpfhgishgyy Ind LT of Ml Bamb il v il HeipaRaPhnpiiges oftot by
the NQDd%t&)ion il fadhotfaleg didnd® YEREY the INCIGrittion @ TGES> Th9yS

g3 . _The conblnatlon of CTP- 11 with NPl - 2358 at a
B 17037/ 1:‘;‘:.-.! 2. KBU3 e t-butyil lahistia S 0. I [
Gt than for elther -128 WO 2005/077940
Thﬁ%&%ghigggg%@USGSG conpound al one, which |asted for
t h¢04ﬂ1] at idre efultshef thisudydy(dre guesentdBin FiEh@SE7 and Table 18. The

ervati ons durlp the in-life portion of the study
mﬁ)@?@% 3Py rRERPPS ) Pirioatsd Armgks Wra%/alpetwmﬂwvv&w@mcgnpounds
and "@PTaPlt OPBY irdd®Fidud iteoORtighd EmEAHRtN@E | 'e@f@ctﬁfeﬁé@ of the cotherapy

exhibited a statistically significant |ower
treaiwmng ftigurh dR).c dmeadhl ease the HGHforithe carhlgnationf gpem swpasses the NCI

cntetmﬁg\rl{gre€ ptglﬁgvecﬁ%\ect,ﬂ_ %%%ﬁ\é\ﬁ% g&igg/ro%?’%&ggnc&}g e{*arf)?/t(iig Hot reach this

leveitatistically significant (Figure 14). Wen the
i ndi vidual final tunor weights at autopsy are exam ned
the greater effect of cotherapy is clear (Figure 14).
The TG of cotherapy was 78% as conpared to 38. 9% for
CPT-11 alone. The TA for the conbi ned therapy group
exceeds the NCI criterion of 58% for a positive
result. 2. Study of KPU-2 +/- Standard Chenot her apy
vs. Five Human Tunor Xenograft Moddels [0456] This
study consists of five different arnms, each with its
own protocol, timng, dosing reginmen and reference
conmpound. Each armwi ||l be considered within the
presentation of the particular tunor nodel. [0457] The
aimof the HT-29 armof the study was to investigate a
slightly higher 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 mg/ kg ip g3dx5) and CPT-1 1 (100 ng/kg ip gqwx3).
[0458] As can be observed in Figure 15, the
conbi nation of KPU-2 and CPT-11 in this node
resulted in a marked synergy in the inhibition of
tunor growh, with the tunor growth being al nost
conpletely inhibited up to Treatnent Day 29 in the
conbi nation therapy group. The conbi ned therapy
mai nt ai ned efficacy and the estimated tunor growh for
this
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group was significantly |Iower than for either

nmonot her apy group. Accordingly, admnistration of
wRgsA7Amd CPT-11 inhibited tunor growth and i BCEHIS2005/003636

effective anti-tunor treatnent. [0459] The

observations of the in-life portion of the study

(estimated tunor growth, Figure 15) are supported by

measurenent of the weights of the tunpnrs exci sed at
auftopsy (Figure 16). The tunof weights for {the
combi rg@ti on group vva&sn %lfl(anﬁﬂl& | ess tihan the
Controfs (p<z001), %6 58 t hest rgvvei ght|s for CPT-1
1 al o (p<0| 95) [g? 2hen E}h@ Rh8i vi dual fi nal
tu r%ightsnare mnmsm%‘ed , the| tunor size
for Thé conbf nati gn grouyp was|genergl Iy small er than
for the _other tredted o -129 WO 2005/ 077940
PCT/ US?!Dog/E@OSGSG contnol groups. [The TG jof the
combi nél I OE oup Vs 6‘5@% Bdi cat§ng a positive
weffect | Bys Alhe NCl|®ritei on, |Ie‘$mnotherapy di d
'§nol greaﬁm“tagm g. terlgon o1_§prG| >~58% 3. Study of
Saclavi t¥ ofSKPU 2,| &KPU- 38 and| E- buty% phenyl ahistin in
8t he:aHT 29 HufRn Cglon  Twnmor Kenogri@t Study [ 0461]
=) hegresults of thils study are[presented in|Figuke 17
angUTaple 18 The | conbiinatiop therapy groyps akl
Si ndi cal -‘§dEa mar keq synergy between t he novel coﬁpounds
Sand CPI%i3. [The indi vi dyal tufror,, wefi ght s denonstrat e
=the ef f¥dTi veness |ef t hércBt henahy treat ment (i gure
g18). |1h each Rdse thé TGR for |BHe cowblnatijon gPoup
. Esu pas§es the NCI [ criterion {or apositive efféct,
<3\Wh(35ea54_:tc e TG fqr CPT{ 11 npnot herapy did notqreach
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4. Summary of the Effects of KPU-2.KPU-35 and t-butyl-phenylahistin in Combination with
CPT-11 in the HT-29 Human Colon Tumor Xenograft Model
[0462] When combined with CPT-11, KPU-2 enhanced the effect of CPT-11, the

standard chemotherapeutic agent, to a level well in excess of the NCI criterion of a TGI >
58% for a positive effect. The results generated in the three studies are very comparable for

both the in-life observations (Figure 19) and for the weights of the tumors excised at autopsy
(Figure 20).

Studies in the DU-145 Human Prostate Tumor Xenograft Model

[0463] - Two studies have been completed with this model: the first study involved
KPU-2 alone and in combination with taxotere; the second study compared KPU-2, KPU-35
and t-butyl-phenylahistin alone and in combination with taxotere.

1. Effect of KPU-2 in Combination with Taxotere in the DU-145 Human Prostate Tumor
Xenograft Model

[0464] As can be seen from the data obtained during the in-life portion of this
study (Fig 21), the most effective treatment of the DU-145 human prostate tumor was the
combined therapy of KPU-2 plus taxotere. The treatment effect was most pronounced at the
beginning of the study and appeared to be reduced as the study brogressed. From treatment
Days 20 -27, the combination therapy did provide an apparent TGI that exceeded the NCI
criterion (TGI > 58%), and the estimated tumor weight of the combined therapy was
significantly less than for either monotherapy.

2. Activity of KPU-2. KPU-35 and t-butyl-phenylahistin Alone or in Combination with

Taxotere in the DU-145 Human Prostate Xenograft Model
[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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WD 2005/ 077940 PCT/ US2005/ 003636 4. Sunmary of the

Ef fects of KPU 2, KPU-35 and t-butyl-phenylahistin in
w@oobiorage on with CPT-11 in the HT-29 Hurman G@dDOS2005/003636

Tunmor Xenograft Model [0462] Wien conbi ned with CPT-

11, KPU-2 enhanced the effect of CPT- 11, the

st andard chenot herapeutic agent, to a level well in

excess of the NCI criterion of a T@ > 58%for a

%}621 € ar e €& Flyse% n em(gres %lrgltétg fag gﬁ]tgésg{ ﬁo%tfi e& rhe &%egfgtlons made

dum@é)ﬂ&f waife eegméxﬁlcguhe sa@ and chb@binatien mb@t&m 2t (Fegure 23) or
tunors excised at autopsy, (Figure 20). Studies in the

KPUp3p {Hrgurq afRivith daolire Wag miarnianbymers oifediue thapsagpterglone in

o D94 1 CAEPL 5O b g o
shnmlageat €fte; tutive gewmnﬂlhﬂﬁuiniylmimmmw@a}rﬁarkwwﬁﬁuomnﬂ tumor

h hi st
ot {5 P Etdpasic B Fibena S fimeB SRl e PofrLfe» Leroup mean
= oA S%Pt GLLotbR AR Erbé eabl MRINET 6siRdsBedl SHitefion KRNOFsaATVe effect
Model go 64] As can be seen fromthe data obtained

(TGdLRﬁﬁ%f»the in-life portion of this study (Fig 21),
3. SELBICS n lt"-%cﬁdr}{a% G2 R Xgl];O 1\/I|-0)¥ijéll45f hlégﬁn 2 plus
t a)[ﬂlt@[ e. THie Sftllicﬁﬁtcﬁ’ﬁmtu‘e&f fhectffovdss afoEPp2,0 KRINEEdamt t-butyl-

he . begi nni of the study and a eared to educed
hogdehisg. i Gy MFBY: BUSER bbb M P SPHB TAE B dogs of the

| comg)t;@ncﬁ QP4 ﬂgﬁ 'g%ﬂ:réd" ShaRys 914 3p§ ovt e}eTﬁ‘ﬂ)tﬁg %E ﬁ&‘&m]—ﬁred on Days

hat excee criterion (TA 58%, and
1,3esd Vmat ed tunor wei ght of the conbl ned therapy vvas

si gpj tha for eit .2 .

Ac A0 oo HR R5e) semEnos tR G pHeRp 1 Bpuppy sisnficant
effebls ¥Rn Qt'éed A doaipafieh vath twkdifre id BOIOEE, h}fpafdiiﬂy [Ahdsd Dompletely

Human Prostate Xenograft Mdel [0465] Based on _the

blockinecestieH regongoRtiktigwe 25). 3 ﬁ%ﬁe? ewnmqnﬁsatls&fétzeap@eamd to

v e AP, o AP o

taxdtete.combi nation with taxotere was ini t| ated. [0466] The

or [md'] 35 T’ﬁet ﬁ-ﬁi@x{ﬂk%ﬁldﬂﬁ%uﬁng "tlﬁ@fsﬁlﬁy r(?%ﬁfét 26)r11n@16ated that the
tunor "growth than for taxotere al one 1z(gure 22)

combination gf BRIUK2 (8 neg/keipy qécoiidttaxofere msgb | aoylawgsbltwn of
T T Ay ——
by B b@PSy t606f WEIFRE, AW alkae6it comsrapRg®eup was 31gn1ﬁcant1y less than
that of taxotere alone or the Control group (Figure 27). The cotherapy group tumor 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 0f 26.1 %.
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during the in-life segnment of the study. The
conbi nation of either KPU-2 (Figure 23) or KPU 35
W@ Fogar®4®R4) with taxotere was significantly nRPCBEUS2005/003636
effective than taxotere alone in bl ocking tunor
gromh. In the case of KPU-35, three of ten mce
showed evi dence for tunor shrinkage. The tunor growth
i nhi bition indices indicated a marked inhibition of
7. STUdiR" nt@rmmhzzﬁqliud@n%% G GLMP OTRBRpE XehodrafIMghd an
al nmos group mean % .
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KPU-35 and t-butyl - ﬁ%ﬂiahl stin in the MCF-7 human

avoigdedaskhiy givdy crepdgd dhe efferdcaf KRS ok e/l iy 198dx5) alone and in
n Days 1, 2, 3, 4, and 7;
Com%)g{)%g?ere {tgx ?ﬁﬁﬁrg%&%g%agxﬂDaysy 1, 3and7. [0469] The

sel[@e£73¢d rTDhteé weelkinn dise kade tieas ks @rﬁgﬁﬁcant 1nh1b1‘uon of tumor
statistically significant _effects when used

grow B itheatarehindlion Ahsrapy ey aitpehin pignifieas effecty Eékseqﬁepfyappeared to
be n%rm&keqqm ot ﬁké(terebil&fék{w@lrgéi)' mated tumor grow h
( ] gure 25 he three corrpounds KPU-2 appeared to
d ; gf MelahompaB16 914 pheMedelini stin al so

T W T (T O S
pheﬁSﬂﬂﬁﬁﬁﬂfananadﬁ' il @4rhBinafitie wiflr lphdiR@DSAY YRt hefBerduf |ﬂi‘é}astases

this study (Figure 26) indicated that the conbinatio
appesringy- the(sprigeqrpf Ky fupe 1§odamy affet thetialioteape misstior of Bl6 F10

mel%lxﬂ)e o { ktg qhé %{1&' tT}‘ﬁQ n?Jdel ker ara 383918%@1& rﬁ(?(kef: %%Rx&d it es not

rol or elther nonot
invoteand highddgredoyf \tabmlauhﬁmsmtd mmmamenaght s, as the rrean

of h cot her ap roup wa |f| cant | than .
O hdbi L R el BBmpnt erRu R eefamt s KPR ol Figure 29),
hav1% Ja: medNEMERSHENRE BRIt FHSW ﬁo%qgﬁrthé‘iﬁ!ll%?pacﬁl@ixeﬂ @/IGislb‘-i’MQ [6% and
| ow tunmor weights, indicating the consistenc

35, Ot fhe respéasively). [ Mﬂlr]thwwmdytdhes nairiself gytedvlish thag d@mbmgtlon therapy is
mor%aef%ec i@ etg L h%oﬁl%g r ap 36095”% ca]tgei Qha%l D) OIEP\‘ZT%SA' 2§ S-butyl-

npare e COI’] grou exces

pheﬁﬁhls’tfn dre frio@lfbffe@ﬁivean mﬁgﬂy vasa;la@zfeﬂ @ahorg TG > 58% .
Taxotere alone had a TA of 26.1 % -133 WO
2005/ 077940 PCT/ uszoos/Eé@é\GBL A0 stydies in the

MDA- 231 Human zBr.easd, Al A1 B0 - AREnikERRGY af t  Model
[04721 This no é‘ |nrvo Ve € paacerreln of the human

t urf476ii s sUenparstovet dgivitpod se detgdrophgnyldtistipaat, ita analog against a
surr.ogate of the natural ropnment. I.n thi
pattBREHC JUREISD IPFYP &1 Ao BBS B PR e s o bove for use in
detetRfEhd he deBjdrépheRatlifit SURGUHLIBRS AVAS WaRkie W MBastRA digctly 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

-134-



avoi ded. This study conpared the effect of KPU-2 (7.5

mg/ kg ip, q3dx5) alone and in conbination with
weawbsiotmxel (16 ng/ kg ip, gdx5). [04731 Thr ee MEEKS2005/003636

into the study there was a significant inhibition of

tunor growth in the conbination therapy group, a

hi ghly significant effect. This effect appeared to be

nore marked than for taxotere alone (Figure 28). 8.

st S G AL MO, BRI AL s e

of dé@ﬂk@heﬂ&ﬂ%{ﬂls’bﬁ aafiid ahalbgl{aybt/for a(hﬁbmhtadms Sshth]’bna looA@radsther antifungal
nmbi nation with paclitaxel .on the nunper of

agenidy ot FOHEVE a&ﬁg&r Peg/\GRhelECIE Ji) aBedielynBegitpe pefore, at the

timed@f})/&‘ ﬁfb%@d'ueﬁtht% 1h£%€ﬁc§%%ﬁﬁ’%§e fuﬂgyﬁc tAlﬁﬂlaﬂfm:%l@e EéaQed once every 24
anoma cells to the nouse i s nodel 1’s not

hourg ewitly rtiaf tseleetee |dosth ofveelerdrophenydgesinnot its |amvlog,vpoatnm ¢fmtrol, or

e .of vascularlza 047
vehifls S SREantiBRCH hlishe bER kb RybinEs bitfRE PRk e kA5 ten auvs
Ani@h198f dbsbFbd for28ihe tinfdficN e reBRN PiRlodSE. 266 tb@u RF three weeks,

about . 10% | ess than that for paclitaxel (M3ds of 41.6%
withamertalifp beinggassesigdedeily gdels appiipwlyhestestioqyinaensy. ygginal and
otve S, GEMARAEE) AN 08 SRBALIRE |hurlBY Bi sy
desigidd@ mikRLh Eﬁnanmbjectnmsgdpﬁblp hxemfécabil.st in are nost

effective in_hi hl scul ari rs. .EXAVMPLE 10 .
é%%&l Fo rTOAED( Q{PSK &i (FSt e, ﬁ?‘ﬂé tRfEming, the) 1§ 4/7¢ therapeutic
efﬁogagp@mgog ¥§, @gﬁrbéfsb& Yo ﬁfg & %Japﬁiéngfahﬁﬂﬂloahﬂs%meg&g subfect), is a

anal og against a pathogenic fungus, relative known
rodeahmpﬂ@lrsg@tbmcd’mps&me,raenouse ds tafrsted, wittothe fgal pathogen such as by
det erm pi dehydr oph Iah St FtS. @ 6
1ntraXE}qu§ V%F Wgﬁ“ rg%%jege? I?(? émtef éOBA) 'Pet A d?ﬁa (ﬁéﬁl&g gatﬁogen (10

C. Abigai sdlls /ﬁh(@lse)by Iiiinediofelyt Sfer ﬂhatﬁ@ng’aﬁ alﬁbcﬁiolnp ﬂequdrdphenylahlstm
‘NCCLS broth macrodilution method descrjbed in Diagn
comppds apsvVethiodhe mopcd d@sedstermmed dassd volyas) The EDso Is caleulated

by t%:fqe{hléagﬂ‘l ﬁnad:etr (}V%lerré’enc(%? AzloPl OB & Hak518951389-412, 1940) from

e- ani fection. For instance,
the ameivalampteerspérdyd bh&0tht @yq:odt—imfeeﬁme d Generaldy, ntiedtechéontrol animals

. I ary nmucarmycosis (Goldaill, L.Z. & Sugar, A M
 die ﬁwgaﬁrﬂoﬁwgﬁﬁ% ‘Chenot her 33: 369-372). By way of
lC{‘ &at | TR Mhnothdr HlEhative leatboWh et 08/ ABit8AOWisconsin (C43) and C.
/ US2005/ 003636 st udi es, a nunber of aninals ar

tropigialie ACHER)d etoydr o Sebpraitdi dextraseongar (SDAN slapl, foy 48 |hoers?~8 C, are
Sungg%b%flﬁaﬁ%% gﬁéf ‘1{1‘&9&8& Ny |4@‘D ! é&nsﬁ]usg{?n vatt %5?. 88 (sq)@g{cﬁ)'hotometer

one or nore other anti unga
Theagedulan ,is Giirtleer pﬂjilsted\lg/ lommicytometee agd cémﬁlhmtldm pllate ®unts to be

respectivel e g_before, th t.ime, 6
approgmastefy dritr {5 15 f%g i, Cﬁnltnﬁw? BES mﬁ?ﬁtjﬁéy in{sctirRy ]s%%gi 10" CFU
into btﬁe ttaﬁ? 3Ligd RNGRNEM Sp¥ntddre RMKRteMd bG8 @6 s@ktutlasSusly in

dehydr ophenyl ahi stin or its anal og, positive
ethaoghwqttgj (10610), 4 h post infection and once daily thereafter for 3 or 4 more days.
Survival is monitored daily. The EDsy can be defined as that dose which allows for 50%

survival of mice.

-135-



vehicle only. Treatnent is continued for a
predet erm ned nunber of days, e.g. up to ten days.
w@\niosmr®4@r e observed for sone tinme after the PCEHESIIBF003636
period, e.g. for a total of three weeks, wth
nortality being assessed daily. Mdels can involve
system c, pul nonary, vaginal and other nodel s of
infection with or without other treatnents (e.g
treatnment with steroid dto mmcahuman
subj ect susceptible toﬁ%@m@ﬁ [0477] To further
illustrate, one n@vhlﬂduﬁgmntﬁﬁibeuicm\ﬁiﬁ@ the in vivo
thera eutlc ef ficacies (EDS .g. expressed in nlg
bph&isprighdazoles agd gmegﬁlém P@gapkgfu‘@&wj agenty canab cpf binding
Sy, r [ C
to fﬁ&?ﬁ S O ol 152 WBinBoyds TRl Bith e 4ifRion and
intracelfvdat iremspartt im apm;rtmel n@hmlsms 1Ebstllit1rrgsmt bell 5i88thl etCrahmercially,

benqloS a?qgs( t@?eye ugq%t ltu]%c %&8 rp&gpt's 1ﬁ:c geléc%:q%g?y ?neeldgc?ne an p‘laezn’c disease
contf YA Ra@henieeA b alnfl spe&isd) %maﬁngaresnﬁw&ﬁeﬁe@ BOGvERRY 885siana,
at” a predeterm ned dosed vol une.
Helmigthospaxivgdsoliny, Smhqremmw ceffevigias ad@ﬂsmﬂaeﬁre(smq@htﬂﬁs’(@ these
ol ak
mollled”, TRRERSGers o Beiridte ch Ml ngie? dily YRkarvety
. impautdd théit ashge. 0 Grisedfulkin k&l clidically td eat Bingwyisn infections of the skin,
post-infection. [0472 I n anot her illustrative

hait b dPHnERuSe byl BRI e o MRy SRo ¥d Epidermophyton
| gl QH 15
o) SRRy e, SO, U G 088 o
Genatodicetyljisistseca signifBentt sidn sffecssi Tambinafines Sthilsranoslteanative first-line
S trophot o er he i,nocul um.is furt ery adj uste .
e oo RETer AR PR ACIRT AL A s Pt Bserved in
TricROIHHy % rifBiiu (helm&or Sawsative dgédt Ermill. defdmtdphtCiafaations).
infected by Injection 1 or 5 x 106 CFU into the tail

veiltt80hant .Ifluﬁwldcagzélnf@s,aﬂécraalhwr%lﬁ@qunﬁtfpﬁv%wau@ gifected
wheIPJ egg?{%;{%}]@g% lt'(?) hl%:eﬂi roh?&uﬁ@lﬂgirbé a :ngfr‘:oéa%&e %9 chléro%ocﬁ)géﬁl. These
resutta)fﬂ;ﬂ:her Sulidaty abe esplmanoﬁ of egtogkmidtyn inhiketoEDBO effectivh eantimycotic

e ROl 0o ull eh ol Loue, or S SRl Ol o

antithcdBéabiaty. Ng Antimicotic Activity [0479]
Benzi m dazol es and griseofulvin are anti-tubulin

. agd8d] capimsridicdly, Bisnl@sngcorrtp@umn’gea¢ evaluatest alengsig commeroially
avai i:e n.kf)lgroﬂl%ugltl hi%ﬁ 1t895rr?$ L{chls % nIIeg(g ?zre? e%%?l J[%ents The test
'Vl sion an race ar tran |n S

con@bﬂﬁi@laﬁmﬁ:onﬁcﬂ§ uhddl 1ﬁghisl’$t|m§?i {-)-SRaiyhhistoKBUEC, HY-2, KPU-11 and
enzi m dazol es are us as fungi cidal agen{s in

KPUré?e Kibvadsy e pheny: tlm &rvfohipinge fommetgiat mpyprotukulip fghibitor
testéﬁa\;e'r&%% @cfndﬁd&ni%late@PESﬂlﬁﬁyl (édﬁﬁh&@aﬁ&l@&h&mﬂ Bhbitbel8Bd versus

Beauveria bassi ana, I'mi nt hospori um sol ani ,
3 Caatich&ohteg); driscefubsin éwcwanfamdl Wgpenbulin mbibdpeand antibiotic control

for ?estlce%rlsusl § %r?nz&gp%y?e isolates), Amphotericin B (antibiotic control for testing

versus 3 Candida isolates), Itraconazole (antibiotic control for testing versus 2 Aspergillus

isolates).
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nol ecul es. Toxicity concerns and increasing drug

resi stance, however, have negatively inpacted their
wis@ge779@ i seof ul vin is used clinically to treR€T/US2005/003636

ringworminfections of the skin, hair and nails,

caused by Trichophyton sp., M crosporum sp., and

Epi der nophyton floccosum Its antifungal spectrum

however, is restricted to this class of funga

or [ Genot oxi Ci I s .als cant

o RS T sl nap SufetS s TPl e it inotudea:
Canliidda\iRédns, | Sanltle APkl A@éﬂ%ﬂﬁ fuifdatsC al'richophyton  rubrum,

resi stance recently has been served in Trichophyton

Trichemwiom reeriesraplpises, Epidermapisiondioncosisr Kith theesxegRtingrf eandida
glabll Jz]tfa ?&% ]8&?‘96 t\[vg A%%?a%eis o ea%% glecq% W DLERAS

mcr anent formation Is affected where
Cel[(b4$331r e Auifosed dusceptiBility aesdiby bwhe aceumpdishal siccording to the
nocodazol e, and chl oropropham Th ults furthe
methogis | Qakined; e thexptinnat F@mr@#e%i?rogﬁw&ﬁ OF PR %&gésaé\m-f\

“Reﬁ Jn%gtMgﬁoé‘:}%f ?’r‘&@llt b‘flut %Htffungqp %E&b%hﬁﬁ T@ﬁiﬁ%ré‘f ®hidium-

e conpounds osed ereln were eval uat ed
’Fonmmgl Hilaoetioos EunglvApgrove{dCBt&‘_lqaer Elhiisf mclaﬂ¢syte§tmg SE MMeIdl 640 with

glut%w %ﬁ@ %Zth\ﬁ?r e%alrva ?%{F %ﬂ%}lﬂon SI d% 8 8‘2?1'1& thoubation at 30 or

35°C @60 hGRE BRE infnimgal mﬂﬁﬁ&ty&)ona_dﬁ&aﬁ(ﬁﬁGMKD@mQ@Hﬂﬁlﬁl Atle lowest
controls used in this stuq¥ Phenyl ahi stin, KPU 1,
congeptzation RpEreshltechin arFa Pedugtinn gstufbkdﬁmaylcompared to a drug-free

contlﬁ?t!r;]lh Eé alﬁrﬁé c@nceﬁ%git@g% g\{jegeeg@%g%gwdlgl ?dsr (}F%‘fr[v@%t Hbl‘leﬁ‘ co1npounds,

I'tor “teste tes), Benony
0016€8)ng’/3ﬂ¢'®1atradmamwmhl@rlsmﬂﬂvﬁn bi tor tested versus 3

Candi i sol at es G.iseoful vin mer ci al .
mi dPEMloul The PHH%‘BW d?hl ‘rti?fya?ﬂ‘ﬁcfﬂ PR @@Jﬁ? (4| Which 2 compound
prevteﬁéh'tﬁg gi’d%tﬁtb? tfe %%Ml%mgaﬁmins\%sais@&)sed ATBRRA LTI Gk Mnodified

B (antibiotic control for testing versus 3 Candida
versigod fthe NCCLIS: prawoola Minémym mliibitey pepcewfrations (MKy) were determined

o B A8 ESR A B bR AR oot e

Theal$fined MIGhk &shthe hesst carpatanids thie eehibist @d80% etdudteh in turbidity
Candi da al bi cans, Candi da_gl abr at a, pergill us.

as pQuRaged lﬁ% t errgrewﬁlp ROt r JBF FRHOImYR; @ﬁeﬁ ypesttation (MLC) was

deteTnied Y #g?ﬂgﬂ%gm L MRediBi6k 984 g&chWthenttﬂaﬁon above the

except | a glabrata (one isolate
MIG. swhaivﬁsc wﬁas ealted asﬁedirascommn@atlfesﬁleﬁexh[l@mé ve or fewer colonies of

TSRS L 5385 SRR i
con@?ﬁﬂh&ﬁ BRI whd idefefidined ab OdsadsO I thie Eﬁlﬂgiﬁﬁicﬁﬁngl&ﬂ&- Aature of the
"Reference Method for Broth Dilution Antifun

compayedptlihg procgdure shipiky dBwtingodiugitigated cgH rﬁﬁlﬁ@les (removed from test
wells co?{m‘ﬁﬁé) &ﬁﬁg\%{g 'f%ﬁr@p 9%% W?f(%ggn @%xgp%un g%ﬁceﬁﬁﬁﬁdﬂg &Renificantly

beldw ¢lger i:‘mhﬂ)afbgf comderitradon lamdtndspcrsﬂmgfthﬂn Hn-agh plate®4, Tencompound is
i ncubation_ at. 30 for 48 hour

scofeR s HREBHEE fhrilpar 8 (‘R/Ff‘é)‘mﬁééo"ﬁg P SR RS rogrowt i
postiBi¥@Rtause the compound had killed the organisms.
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concentration that resulted in an 80% reduction in

turbidity as conpared to a drug-free control tube.
wewgotomcent rati ons were 0.03-16 g/ for thePCT/US2005/003636

i nvesti gational conpounds, 0.015-8 g/m for

itraconazol e and griseofulvin. [04841 The m ni nmum

i nhibitory concentration (MC) at which a conpound

prevented the growmh of the target nicroorgani smwas

s q : . e . ' .

LT o SaBPOPP HRIDF HERE) Ry shkeh 3h A, Breckl€ against owo
Tridhbi@ronngreeicsietle rmirmads thet pritegpal causativ@laganiufor ihamen dedmatophytic

. ~Where gro cul.d be determined jn . the drug-free,
iy 0 YAHLLS BFIGY BTN RSt e (e osgadptd Sical agent,
Cone4sy]r at tompsiat exbub) t edpen 180%d edkpllonN iPU-35 & t
turbidity as conpared to the growth control. The
butypphenpfiahisiiet Wele earvdentr at iROFNERLET) inesomed spsss ninged pojent  than
sl % Qoo B MBS A ETor i G Bpmaopnyuc
infethiensf i rst concentration that exhibited five or fewer

col onies of fungal growth representing a 99.95% kil |
WhdP4871 M cCompowngs drfdgnylahishnn prd Pz h gy e d@ignificantly less potent
thafABSRRE AR Ve 43 1T TUBAf AR FEREE O pitfic comparable to
the pthes edusnethe semsitive T rentagroghptetgelateeat ed cel | sanpl es

‘ g{,?@@sﬁ gef {mot%steteiggt%\oﬁ%{yb%agtg %)I(u'rl]cg?é: gggn%l{nnedd, ﬁ}e rgguqts indicate
thatFhé3B cbhpaRids ¥re thE}iQNYd RGatiid s T4Y1es 10GAERU).r ati on and
depositing them on agar plates. The conpound is

scored as fungistatic if the cells are able to resune
growm h and fungicidal if no regromh is possible
because the conpound had killed the organisns. -137 WD
2005/ 077940 PCT/ US2005/ 003636 [0485] Compounds

di scl osed herein were shown to be effective agai nst
two Trichophyton species. T. rubrumis the principa
causative agent for human der mat ophytic infections,
and woul d be the key organismto target in the

devel opnent of a clinical agent. [0486] Conpounds
KPU- 2, KPU-11 and KPU- 17, KPU-35 &t

but yl phenyl ahi stin were equivalent in potency or in
some cases nore potent than griseofulvin, a current,
standard pharmaceuti cal agent used for treating

der mat ophytic infections. [0487] Conpounds

(-)-Phenyl ahistin and KPU-1 were significantly |ess
potent than the other conpounds when tested versus T.
rubrum and weaker but nore conparable to the others
versus the sensitive T. nentagrophytes isolate. [0488]
In those instances when an MFC coul d be determ ned,
the results indicate that these conpounds are
fungistatic in nature (see Tables 19 and 20). -138
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interacting at the col chicine-binding site on
m crotubul es. This interaction induces a

w@hb@satoeri stic, rapid collapse and occl usi on PET/US2005/003636
est abl i shed vascul ature in the tunor and therefore
conprom ses the integrity of existing vessels |eading
to necrosis. [0490] Vascul ar coll apse can occur, for
exanple, within 30-60 m nutes of exposure to the VTA
and i nvol ves changi ng the shape of the i mature and

proliferating, but notEXA é3cent and mature,
endot hel i al cell of the tunor.
This different éya'hgm g?%sgglﬁh\r??eg]%%%ggl | s provides a

r a{g489p! e Tudiort had sebladticv@nditibec tan ba tidatedtusiagy thedmalpounds
_to the 'hi,gher ercent age of pr?l jferati m‘na}e

disclopefbgieini he eqstysion; of thylopd, sl Ofwghs?é?sgu piaggting agents

(VT MBbcellr %qgss%ﬁstﬁ A Stum¥ STHe &0 mpBurids Qﬁs%lofsé@ﬁerblﬂt f?lcludmg NPU-

ree overlappi ng spectra of activity: (1) potent
02 ammm a$, fanekamyfletcaxbeaeVTaet dlang ZI)TPpscﬁXéthlt theis vasculpr effects by

el S SRR L LRSS, RSP GG e o

charAGbHistict Yapﬁﬁ JShb 0 Zan@ngtclifeldn 36¢ E@aﬂs@llﬂledAﬂdtsﬁﬁllatuE’@dﬂﬂSe &Iﬁi‘or and
essential to investigate new therapies that inhibit

- there¢fareoponipnernisesithe fgeasife plexising vagsgla deadimg 1R BECAMNS- shed
tu lature h ). .
400! oy Rt Sop QB8 ACb b I Bamp, QWi 804 b of
expéietelo tha vy Tusadl ﬂh@olv@%ﬁﬁ@ﬁg thhehzq:el of shremmakarerapd pFaliférating, but

et al., Mcrovascul ar Res ar 9 212-2
not i gHesopRt IMcBAREH sndehe &1? fé?éd?%‘“?‘h ‘42 ?@ tumor. - This
dlff& thall Bt o ﬁqra%u‘f'zﬂtc@llst ﬂ%v1d953§ %@nzﬂé H}Qfl@ R16ctivt bff€dds on the tumor
e coverslip of a dorsal skinflap chanber was renoved
due a«m theshighér perentge of prodifierating firamaterg enflotbeliad splly inpphe umor blood

s P A S SV ST b ST IS, AR s

of ab®¥ilys (1)rpyisd weRdlanbidicyrbtsio T&ﬁ“ec(téﬂﬁ) pddée &bscufak mﬁhemk Riytotoxic
protein (GFP) were applied. The use of H2B- GFP
effeﬁfﬁaﬂilﬁld@lbl@ﬁelﬁéﬂ%ox& wme%‘fascwseéfgﬂ?z. ng tumor grow h

PORLOSITSs - 141 WO
U O ’ 3636 [ 0493] Fl uorescence
vi de491yi crAﬁm@@ymaldls)w tssenttahao rleV%stlgaxelrgzw theraples that inhibit

non-j nvasi ve st uydy £ro rculatl
g RGP o RS e Bt P, e R e Ry dmigi mor
growfie effects of conmpounds on t urmr vascul ature, tunor

growth, mtosis and apoptosis, and is useful to

exdf#9% thé ra@mmwsmgemfo “Dervdovntbietopict esast:prpees madel Yias used to
add}'ﬁg%j eg a{g}g}%@ ogrﬁa 9‘$ﬂ\fﬁt V\R@?@Qs Blafz ﬁeseylltch éb%deSr)Lg) :222 §%6 which
is 11’1@%5611&&! hé&einl @p&&rérﬁa(ih ngeitietge ITbroaéatenﬁe re p@uéq oﬂhmioplh enilieu,”

regressi on of established tunors %Ftnfelr a_ Si gﬁ?&fﬁﬂ fatpad
the gefriPstiiactorghskipfapodpmest gy enev g e g fatpa
ool TRAL §rd idplafel Tn@ e BhAMb&. On top of the fatpad graft, tumor

spheroids containing N202 mammary tumor cells transduced with Histone (H2B)-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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infusion of 5 ng/kg KPU-35, a 5 mnute i.v. infusion
of 10 ng/ kg KPU- 02, or bolus of vehicle (10% sol utol
W@ 0ap7H4R% DMSO i n water). On day 13, 5-m nutBCT/US2005/003636
i nfusions of 10 ng/kg KPU-02, KPU- 35 or vehicle were
adm ni stered. Treatnments with KPU-02 or KPU-35 were
well tolerated. Mce were observed for two additional
days Tunmor area, blood flow rate, and vascul ar
n t upr
v LAY edtidatey, F4E QHORLOy Ik RR ndHefiivety, nopeinvasive
study' of tPtls rhllcfmtrﬂﬂaﬂiﬁrﬁmtmnﬁtgm&tmicb fihtrosdehoagh provéie data regarding
" microscopy. [0495] This study denonstrat es t he ra% id, .
péqsg and is

the qf@rcﬂsyégema?ur{dﬁ@né%ﬁ BRSO RS, FURRQY (&E0 Ay tosis ppd ap
usefﬁl % eiaﬁ’rﬁﬁé Wgcthtg:bfft o undPehfke a%ne@&rﬁ@emﬂiﬁ@tlon with other

changes I n vascul ions resulted in a
ther@legumsf i Utihiting éhis rraddef,UKBE-02e axdo KiPEJ-3 Snivtergo shovemn to induce a rapid

vascp Sgﬂ}éag%lgfix on t &eé;\r/qag%;: gn gge%res!%lon oril% gbl’llshgcy R\gn Nafter a

ser va I ons

Smg§qu9({,ﬁmgsl&§u(§pl ect [ VI ty and specificity of KPU 02 and
U- 35, which both individually can disrupt

esmausm shéin tdaYrﬂrz of; fween giowitle. micR WTE otr% v+ yitgra 2-minute

. KPU— [ Dk H £
infu mmﬁl §t & ed E%]n@{f@?% %Ef(lﬁloﬁigg%n Igfmgéorobroms °
vehlEEC(IIO%aex)aitol (wewk ed2%a MMISOnir wated)i Ot slawvbﬁs Semmuter mfigdiens of 10

h I b t
e R AR SR K- oMt B e Treplines S RepERsor kpuss
wer€ He8 ¢1e2fed KRYi@ 2verd BbdchRaHlr R% AREtRInal@s/s! Akl area, blood flow

reproduci bl e 1n three studies, and showed a
rate,dambva:hep]en density wilfie aind| sugound‘mg5thvgmn@r Weege visualized. Real-time

o b S L 85 Pl

[ 0 ]SLTh eTIAY OMEy daBGistraRs therrapit) \¢ollaké of the o@ﬁtrd(%bdamure after
35 on tunor vascul ature vvere s(;hargorted b

the ingle iy weasnpricYish Bfhor fid Ustarar KB PR CeRblaF dinctions

S R

in tR@ﬁﬁbﬁﬁﬁ@faﬂﬁaﬁ@&kne(rF@mw)l Uilmese obis¢rydtiong semposti tU@wMthty and

L M T R -

vasdi&et ubul e netvvork for integrity of the tunor
vascul ature. Therefore, disruption of the m crotubule

In Viivst Aasivity of i~ 02z Hgrap Jaenar enogedtsl apse. KPU- 02
|
[ OAUERT RS GHRY DA S SRBMEREL S 011 NG otere o

PacRRE]] exrkeCabilidAbr anbiity waisatrainrthe hahasedioo (HT-a8) breast (MCF-7;

MR S R e b AR o o kpu-0
o A A0S L AT, A o MGG e
effeEGM.,7 . Dmgtkigseasetatisticaliy greater than 2.5 mg/kg (Figures 32, 33).

In vitro Activity of KPU-02 and KPU-35 in HuVEC cells

[0497] 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 in vitro model of tumor
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conpati bl e coverslips (Fisher). The plates were
returned to the incubator for 2 days. [0499] Stock (20

workgoseTiowi | ons of the test conpounds were prepBCEUSI005/003636
100% DWMSO. 400X concentrated dilutions of the
conmpounds were prepared in 100% DMSO. 5 | vol unes of
~the dilutions were added to individual wells resulting
in a final concentration of 200 nM The final

oncent rati.on of s Q.25%in [
endof R0 4 Bl SR B Tkt Pl ARG Supelitfig vascutr
murdt¥EC a@lid snovekiagly! RRie ol Miicr@bile mewrdrh f@Ohtephdty of the tumor
KPU- 02 or KPU-35. [0500] The cells were rinsed in dPBS

vascplatuer- e ThereiprcoristAPtcmoRy /g migtetubale BEHPPRr dUmOF GRYRaF iascular

collab®d 10 minutes at roomtenperature. Follow ng
Tixation, a-tubulin was visualized by indirect
KPU-0avindoéds wapié adehe depBpraiztiicain fuyVEheellsel | s wer e

bilized in 0.2% v/ it - BS f 1
e BEL ' Hhitmapmigglg i ket el (B VER R CpirBlrGo2s1om)
werd DRIRANE & sitRonfiRnP dbsMediih i BEhMCh a0diEbrex)t B@dia. The cells were

coverslips were blocked for two hours in antibody o
cultdved frean incBBtov at)378SAn 506 ODp\whd PSToneeridifed ayPBY)r, tulni staining

co ' were incubated wit | _.of . e
assa, FERYONG FOLeEesorral ot aely o ner Bial Pt el op BB buttur
comPitible ER/EALSs WaHBHNThe PrALks W R alrh«dno Wetilicubatok faf2 days.

gg/ mM goat anti-nouse FITC (Jackson | munoResearch . o

Laboaf or iSsegk @6rmMnsoligons phthe fest gampoungds fuerg prepprggd in 100%

[ hed.. and i 0
oS B RAR USRI A0t LSSy s puaso. 5
volubiR® ol gk dMiiohd Werewdiéd toviadivakhl wtith iediiigoin d fied )ooncentration of
mounting nedia. The cells were i maged g]iin a 6 oi. |
200 o ERe R SPBSSEIHONGRE BNISELPRgR e Bt BL STREIST orpides were
retulRed 19 theTﬁkglbkgggﬁ?O%ﬁ o GV AEI¥ils FaRtiéhRd ftSIoNEindw B0 nM

canera a afire 2.0 software (O ynpus). Post
KPU-oageKpietessi ng was perfornmed in Photoshop El enents

2, b in M P int.. -
S0 70 atrened s orerbu s vor o o ein I AL puttered
forrﬁ(fiﬁﬂtfo%(?&nﬁgut@@g Bk téﬁe&@tﬂie@' Bolio BxdtiehUd tibulin was visualized

polymerization in HUVEC cells. KPU-02 induces dose
by iddipesh demtunofwarkseyee. pSpasifibily.i thy cills mMervEEr@eabilized in 0.2%(v/v)

e T L ECIEN A RS i

to adBMEIdifi@s chambeMhe doasiysewprenmoil@d Fheéwedohs ineagibody buffer
cultured in an incubator at 37C in 5% CO2 and_95% .
(% Kwitv) &S/ Qall %6Y) Tgren 29h 8PBS)er Thepeavasshipy Yeieyngibated wvith 50 pl of

HUVEC cel | s [e eded 105.. [ .
* e e BT ORTRATE (o) B Dl R Srg washing
and (iB&fHafbn BHEKEMSONE 1 Eg/%ﬂ- p&k lanfin@fues FITh &Tacicat BsmumiResearch
returned to the incubator for 4 days to allowthe

Laberaldries &rrosgdieue inthe farey Finpts gby cdisowe swshied ﬁirbstf%ai?ﬂ with 2
ug/rrﬁ%quI (‘i\fo(;fectuﬁl%’ tPr(g‘bcc)arsT})f%liJ ri%sm%{eg HRfE® ﬁﬁﬁﬁjg '1rp H%@Qc%ﬂ mounting with
Vectashield (Vector Labs) mount{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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DMSO. | OX concentrated serial dilutions of the

conpounds were prepared in EGW2. 10 | volunes of the
w@egosal7d | uti ons were added to the test i nserPGI/US2005/003636

duplicate resulting in final concentrations ranging

from2 Mto 2 nM The final concentration of DVBO was
“0.25%in all sanples. The cells were treated with 2

nvt2 MKPU 02 for 15 mnutes. [0504] FITC Dextran (50

iy 5 5 L v

depolyﬁ&@fzﬁtmnﬂhqmvmbemoncentratl on of FI TC- Dextran was 1
The plates were returned to the incubator and

ng/ m .
KPUs@? zwdm dasd c@p@?denw@wm@we%@lﬁé@ ip TV EE qelver

s n

|rret g—fruniagaclﬁgih egﬁ%ﬁgﬁ%&%@é&ll@ gﬁsvhs; @3@81%%@@@51%)
wereaﬁdmﬁ@@@ st QibOonfluchi Hémitivs if GBDE]2 FCqubrex)3thedihowBhd belts were

KPU-02 is able to induce nonol a ero rmeghi| it a
cultugesk én @éd@ﬁ&l@iiﬂ‘-‘ HeHerin Phel Vol L5 HuTH! ? ?A r&}%ufs‘ gynolayer
pem{egl%l %}(s I}ﬁbl 003: ﬁsv}gre Qéedh(h ra?@xl(')sngéfﬁ)e RdeRt EGM-2 Irnedla on

exp e ow int Rat Sarcoma Mode
Flbréﬂebﬁn—&é’e&éd 3 J0Afn[ Bladreblok Linsetts t(Be«:Idn ﬂ)ldmnsmws im84owedleplaien The

plate?wv?égdfe&é‘?dﬁﬂga%n%#%?&;kéra%@éﬁro#élogv poseiRgp el boifency.
tﬁ (1% 0m/ ogg QO W)k&dﬂw &g QOﬁE$%§ head %re ared in 100%
uce t unor bl oo ow t'o 23% of vehicle at our

DMs@t @0X canbentrated satal ditytions odidie tbmwmdmerﬁaﬁemwd@dﬁM-Z- 10 ul
reduced 24 {18 r s |ater

% v.ehj contrast,. .
volupen. o8 119 5hia] SIS NiToPAdeR o8 Jeuieybierert cpEie A ipg o finel
5 nf/B €fhe filad bR emBation o DA MDwas 0.25% i
°°“‘J§g%a§$’5‘%%o Hgth 2R nh O 0507] The reduction in
all sithpled TheowllaveRArdated vaithpbsli-2pNek M) 2rfor & minufeabl e

AT AT ESerhah a2 S g Baga 25 o
in EtGl'l\? 2”q§t C}a(tff Fﬁt(?ﬂextfbtnhﬁis 1R US Sa&X Mishit.t ethedfinal concentration of

uction 1n blood flow skeletal nuscle bl ood
FIT(E-IDmtra:p paan enig/tnb Fe phits sasettanedio the incybaiersandd@gsinutes later

05081 The cts erv M
the b&org@cep%ehﬁ c& Igﬁ S o%tlh SeYVelg tqla\a}(tés gvap Q%Je[d Qﬂ@ge 4" Fusion
fluoReRd (ﬁdcwdtm@uambammr@y* 08Ghit drepQy, E6d0 fror filEhed P

usi ng the same technique. [0509] In_an experinent

vvi 0505he FEigure 3¢ sbewe BrakREGH is aple tpdnduge HoAlpYss Pegneability in
+ th
o ool Bipnb R, TR DA B D PRl R an = . of e
indepefdentl@gerimehtsh the hi ghest dose resultl ng in an
al nost total necrosis of the tunor as .shown in
Figure 37. Al tunors in the KPU 02- treated rats

Blosd) M%Qn?lyé}dﬁqﬁ LS(&I’CO% 9 lﬁuth IMﬁEﬂfas tunmors in
As that have

ent[@s0sd | nTumd)mbloodilﬂmnc was assessed in a model using a quantitative ‘I

iodoantipyrine (IAP) technique in rats bearing a P22 rat sarcoma. KPU-02 (15 mg/kg, 1P)
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 extent at 1 hour (see

Figure 35).
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(e.g., CAAP, ZD6126, AVE8B062) show simlar qualitative
effects on tunor bl ood using the TAP nethodol ogy (or

W@ 095021944 echnol ogy) to denonstrate reduced blpodU$1008003636
in the P22 rat sarcoma tunor and in humans using the
dce- MRl techni que. See Stevenson JP, Rosen M Sun W
Gal l agher M Haller DG Vaughn D, et al.,. "Phase
trial of the antivascular agent conbretastatin AA

R B0 A e OIS B S i
© betwRk? ﬁgsufaé f?)WKPUlOchIBpQG&? ﬂJ v a2 otd) ind2fe 38. The blood flow to
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mors seley Ve for ECHGUER A4S B A1 PRI e RO arh C JpaT28 he same
t“mE%B atlents with solid tunors,” Proc Am Soc Cin Onco

abstract 438; each of which is her eby
i n¢@30|9])r atladn byparmﬂeat with ¢he B2 tetssagotmiarmeede], iCuasdemeniisred that
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houi'srbofsp&‘osg eRith Fhe hipBsst dede feliBtidgliiDin ARbSUStal hecrosis of the tumor as
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ty g
showhds Eiguagdht All ﬁmmm fhst KBY-024 treted et rwredh Seidene ot necrosis,
wheg %%rﬁvlé Irx]fg ic ﬁ-hu “d%%g ﬁ ﬁ&l n\)’TA§ ﬂgl't @ x‘eoéhteré@ ﬂlt(ét:he clinic

recte agal nst VEG- and
(e.g T@\m\ﬂDﬁ@@ ANVEBO62) UG WEhiRD QB4R R@4Adfects on tumor blood using the
PCT/U82005/003636 u

h
A e BB T R S0 EHRPhST e 2

sarc?g%'thledgpﬁnd AChintdds I Bfhg (I8 @a MR techhiqRé.NBEe SRR EIsOL GB§Rosen M,
In addition to cancer ot her di seases may

Sunt We &tallaghes MgHaltee D@ Agaughi £ leb sl Phaseel wial b anlwgular agent
I
oSS B B 83 D PRERIEL S AT s

imaPf@f eviadicy fol eO@redupphot bloodn fhewy” \dasidml &naole 20(1‘18 2P H)et428-38;

O remain abl e and/ or lif t «
EvethoshiJLi Iéﬁgt‘/;ép dMsHsc4- d?@gmaﬁ);( ‘P]ezgn% Eg’é&l \?g’lé‘?“ J}[ﬁn et al., “Magnetic
resdggiz%g I{rxgzifﬁéltlfawhfeta%u\f@tﬁgxﬂé JrUhé res%ﬁﬁé@pé)ieﬁluﬁfle AR &N fumors to the

excessi ve vascul ature i ncl ude
vasbuldiHargeenagent ZH6A et ClpuCircesResndAddd 06Ha3a%hNT7 1 sadudadgeel SM,

i nfl jon,. r toid.agthyitis chr [ :
o, e RG4S0, Syl et
targdeBRP PIOR! I AYG128! in| HARART Withesdlidv asmdes)” oProcedselSec salim Oncol

as di abetic retinopathy, neovascul ar._gl aucoma

20021 abetpaet H38; shchnfavirehiisibergby m@mp@#eddwgéﬁe@na? jngifs, entirety.
corneal graft rejection, retrolental fibroplasia,
rubeosis, capillary proliferation in atherosclerotic

Combiagti@sTiarshyositiepaombils Tareting Agents

[0510] The findings that VTAs selectively damage the vasculature in the central

LD

part of the tumor versus the periphery, which recovers functionality, support using these
agents in combination with chemotherapeutics (Taxol, Vinblastine and Cisplatin), radiation

and angiogenesis inhibitors directed against VEGF and EGF. The new VTAs will
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cancer associ ated di sorders, including for exanple,
solid tunors, tunmor metastases, blood born tunors

WG owh/0240 eukem as, angi of i bromas, Kaposi sar CROES2005/003636
beni gn tunors such as henmangi omas, acoustic neuronas,
neur of i brornas, trachomas, and pyogeni c granul omas, as
wel | as other cancers which require vascularization to
support tunor growth. Additional exanples of

vascul at ur e- dependent di seases include, faor ex S
supDIERICEY TR SR ESe 7RG, B o8GR d5] SruneF antitumor
activitlegdue neovascul ari zati on; tel angi ectasi a; henophiliac

" jJoints and wound granul ation. Furthernore, excessive

Treatyrentof othercenditioss so associ ated with clinical problens
as t of bial.ogical and chani cal i .
(t[iog el o gﬂ&}lﬂlglt%nclag?er’sf) {gﬁ Ié %eéet% %.ﬂ#ynpérﬁgeéaﬁé%sﬁsgﬁt the VIAs

disch@Hﬂ@fHﬁd SCaKH R HOsdel d st el fsnie ratinephthies, tad gt other condition
vascul ature, in_ preferably to preferentially target .
or digfase At Tolies AGPRDITOR B PiSHPRRLk Bloed SHPRIK dignt new viculature in
at L 4s.dhe conpounds and conpositions
mﬂmﬁ?%&%@ﬁb@%ﬁayh tﬁgﬁtrgatnent of such conditions. Qher
di petzles Mamywebnditivias cart arispeitiedn withayexcessive| @r  dagpropriate

oy ok 5, 30k APSURE 30 G OMRE YR e

inflahRdcy dRSAER ©sh §f infRldeARabRIIRRube fifltienabige, helmdted arthritis,
macul ar degeneration (ARVD), diabetic retinopathy,
chrogin dartibgat irkeymagismheido ghesidsisariiiondssn assosiated yltﬁaina?propnate or
. contributi.ng fact t u .of _retinop '
nop G DAY 490 e BLTRBR g et FRAAGPRLAY B8y Blucoms
retindPiify 0oh7 QAnMGTHYUS2R00t 0036BGatidnn ¢dmeeati egreft opgationr refrolental
Kahn and Hill er Aan_Cphthaln%I g%974$ 78 58&67 < and
fibropjfsian f"r@"“%ﬁéﬁ‘ﬂb‘@ rrapleigtatian & AthpRe Pl Bladiesiapd;gplgoporosis; an
cancglnﬁésf)aﬁ%fl FERFdEX Aot fing &L é)ﬁﬁlgl@@@li(ﬂ biors, tumor metastases, blood
neovascul ari zation occurs in 30-50% of patients with
borndtumies isuctr et levbspaiaby afgifiremas, tapasioBrcoptia benigy fHmgrseguch as

al .Retina (2003) 23, 518-52 j .S J .

i 1
g
wellSas06tRéd Ermbert QANGS fodhiré ivastiiiatibation @ sipporousnor growth. Additional

conplication in -10%of patients with m

. ul ar. )

exarglgepbyaseylatre-depprdegt discages IAP‘é‘ﬂ@c%‘hWE’tP}Fol%steI@’é?BbFf Syndrome;
i ; : | vasSulbRERLROtBhEE S Sidhndiliac joints and
myo%ge)rﬁg} Jélﬁé gg%lgélg’t%a ntrfelra‘ééssylh]F%agl%g’l{eVaggal ar t arég%% liaﬁ_domé %m
wouadeptimlaionh &srtGombresteastssive rvageulat@rEAs 4isohassecipiegrivith clinical

oo By ESPb ke APt QU B S, e, o)

The (RR0} koBPouRi3 2n8 38 mpd¥kidih cai® bb NS P asirgttecstudataieninbyreferably to
reference in its entirety. Additionally, CA-4P was

prefetontiailyt wrachidissise vapeilatere] ovgr nae shateuliaRs Yarrbieapd thus the

oS54 300 B8 S LB AR b i1 Gcslisnes

in whishovrapaul@iRtomplagd M rdly, andfte maivhahé mstahiscoprtoundst and compositions

Final ly, CA-4P Phosphate was denonstrated to suppress
can pp asededre ko Ry thepe ?fé%‘—"e’in\r/\fﬁ%%d retinal

necwﬁssiu' aﬁia%@l%so e AREnd ARG tindlitR a8@WRAOP TRAVulRN@égeneration
or ‘cause partial regression of chororldal ] o )
(ARMDY, adimbétar irgtatopathy, Nadridbe elikea| Pathological angiogenesis 1s a major

contributing factor to a number of retinopathies that collectively are major cause of blindness
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I nvest Opht hal nol ogy & Visual Sci (2003) 44,
3650- 3655, which is incorporated herein by reference

WO p0os0379¢Nt i rety. The conpounds di scl osed her ePeT/US2008@3636
used to treat retinopathies. For exanple, the
nmet hodol ogi es of Giggs (2001 and 2002) and Nanmbu are
used to treat retinopathies. Furthernore, the

conmpounds and conpositions disclosed herein can be
sed

.U to . tregt ch_reti.nop ' ' t o
- in i eRet aRl) R B ETh Y SPvnPIR A g, which i
incoBratdd afekdiy ebAMEkitnck Ofn riedwaiifgy. vaFou! edantpds)Sidtinal and disk
and/ or vascul ar, proliferation. -147 WO 2005/ Q77940
neoVAGT AT BEE6360- 1070 ob peients with dighbeticetingnatly fopymers,than 20

o P by 9. 848058 P ot ¥t
its efitirbty. Kurtherfnore] s@bisinal neovascilarizitidmis M sripus/Aooplisetiin@n 0-10% of
patierntsvﬁvith %?acgla; Iéleg%neration. Ferris et al Arch Ophthalmol (1984), 102, 1640-1642,
which is incorporated herein by reference in its entirety.

[0514] Vascular targeting agents such as Combretastatin A-4 (CA-4) have been
shown to cause the disruption. of neovessels in non-neoplastic tissue. Griggs et al Br J
Cancer (2001) 84, 832-835, which is incorporated herein by reference in its entirety.
Additionally, CA-4P was shown to inhibit the retinal neovascularization that occurs during
proliferative retinopathy. Griggs et al Am J Path (2002) 160, 1097-1103, which is
incorporated herein by reference in its entirety. Finally, CA-4P Phosphate was demonstrated
to suppress the development of VEGF induced retinal neovascularization and inhibit the
development and/ or cause partial regression of choroidal neovascularization. Nambu et al
Invest Ophthalmology & Visual Sci (2003) 44, 3650-3655, which is incorporated herein by
referenée in its entirety. The compounds disclosed herein can be used to treat retinopathies.
For example, the methodologies of Griggs (2001 and 2002) and Nambu are used to treat
retinopathies. Furthermore, the compounds and compositions disclosed herein can be used to
treat such retinopathies by applying the compounds and/or compositions to the target area in

an effective amount for reducing vascular density and/or vascular proliferation.
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EXAMPLE 13 Structure-Activity Relationship [0515] The
we@bdosotr79ed activity from various nodificati onsSPONUS1965/003636
phenyl ring of tBu-dehydroPLH is illustrated by the
data in Figure 38. It is apparent that substitution
with relatively hydrophobic and smaller functional
groups at the m or o- position increased or
mai nt ai ned the ' cytotoxic activity at HI-29 cells
whi | & substitutions at the p- position decreased
actl ty Wil e not being bound to any particul ar
this data suggests a «&igorousa ecognition of
tr& 3eny| riflg by tullilin. [0516] 3D &5AR (CoMFA)
afal ysi s (see Figure 39) also supports the existence
v OfE §r| cally favorable fields at m and o- positions
erically unfavorable fields exist at the p-
ition. X-ray crystal analysis (see Figure 40)
i Gates that the conformation of potent derivatives
uife a certain anount of di hedral angle between the
nyd ring aﬁd the [$eudo- tr..‘EcycI ic &Jr tenpl ate
negl by DKRSand ini d&zol e rifigs. Thus$ nodification
i'th&the appropriate conformational restriction of
@enyl ring may elicit potent activity. Wile not
ing bound to any particular theory, it may be that
bi ndi ng node of PLH derivatives at the chochicine
g $ite of tubulin is different fromthat of
ISCl&es apd its ksdwn honul ogues. EXAMPLE 14 In
ree A@ion @n M crotgbul es Purifi catm on of
r&u e Protein and Tubulin [0517] M crotubule
tein (MTP) was prepared as previously descri bed
rrell Kwand WIlson L. (1987) Tubulin-col chicine
lgxes differentially poison opposite mcrotubule
.gBispchenjstry 23(:46):3741-8, which is
r%or&t ed fierein by sreferenfe in it entirety).
(& epar at i Ons consi-st | ng of 70% tubulin and 30%
r & ubul e- associ at ed proteins (MAPs) were isol ated
m bovi ne brain by three cycles of warm
yngrization and cold depol ynerization in PEMLOO
0 gd\/l 1-4 nH)er azi nedi et hansul fonic acid (Pipes), 1
My
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EGTA, pH 6.8). Protein concentration was determ ned by
w@:2@sader d assay (Sigma Chenicals, St. Loui SPCIMI¥2005/003636

usi ng bovi ne serum al bum n as the standard (Bradford,

1976). Test Agents. [0518] Stock solutions of KPU 02

were prepared at a concentration of 20 mMin DVMSO

Stock sol utions of Conbretastatin A4 (National Cancer

Institute, Bethesda, %Aﬂggﬁs prepared at a
concentration of 5 nM i ) | chicine (Sigm
Chemi cals, St. L@gusturdBtitifliolatisashipr epared at a

concentration of 3 nMin water. Al agents were ,
shitfilged fThenfierbplneiivity fram wetipnsampdificttiope piothe phenyl ring of

‘ t.ubes. i iluti . in e .
L
relatBteBabydrShtbe Mdcsnmilieb dlretibwdl yopmips Masle 061 9] pdditor( hereased or
.mg/m ) was polynerized into merotybules.in th "
maifgRiast i CHOLHC AEGE i FHra St SLHE rab RN it pRptsoPosition
decrge?sgg %bmiﬁg Wit {3t R edddbéuntl! 18 any IMELulL QRERNT that HAR s8fgests a

. 5% Sarpl es were nmonitored by l'ight scattering at
rigo®me revogmitionBF3he phenybringvpyniwbelén. [ 0520] Pol yneri zati on

re i ons [ ept ri ed.and t he. m t i.D-
C oi(g:lﬁf r at%ﬁ@ﬁ%&%ﬁéﬁ B&W?Et & f1ggrecn3{§2§ térg Leé Lﬁ?&%ﬁ&e’g eXistence
of sRALMB Bvbie!fiefisak rBtapady posifAb®, andnterichity wifvdrable fRlds exist at
measure of the mcrotubul e paolynmer, were used to )
the papesifier e Xt1as arysdl tsnalyein (se FiHE yi0 indicgsdhat theqgpformation of
[ 1 I ' ] I :
L
pseudlentitydidgat teniplatd Fme0 By DKP adkbinmilameteoings3 ABps, mpdification with

super patant was renoved, apd the m.crotubul.e pellets .
the RGP HERT ZEU et Bh e BRMLE PaSHRESH g . While
not F&Bg bSuRf tBLR) PartlBliSy MbagLit Ry BY Hab the BiBiOMOdASSPIVH derivatives

0521] The percent inhibition was cal culated in two

at thwagtchinte thirlingsiteeef tobulin W alifferentfiane Hat pheelahiggesaidits known
h c:f{g%ared: In one way, a ratio of the mcrotubule
On't? &'n in the pellet, drug to no drug, was
cal cul ated. Another ratio of mcrotubule protein in
the pellet to the supernatan rug to no drug, was
al so cal cul ated. The nu%é‘rl\él)i@rlg in close agreenent
and the fornmer valpes, yacgodserilemBaee they were
subj ect to | ess variance and experi nment al
Purtitration wd Micrntubiile Pra@n2oebl @nigy0 PCT/ US2005/ 003636

M C[B?fﬁbm ﬁ[ic'\r/gt%gullé%rr] girt]l (gllsli)rviva%l’{otrei:p%yesd as previously described (Farrell

KW and Wilson L. (1987) Tubulin-colchicine complexes differentially poison opposite

microtubule ends. Biochemistry 23(16):3741-8, which is incorporated herein by reference in
its entirety). MTP preparations consisting of 70% tubulin and 30% microtubule-associated
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 MgSO4, 1 mM EGTA, pH 6.8) and 1 mM GTP. MTP was drop-frozen in liquid
nitrogen and stored at -70°C until use. Tubulin was purified from microtubule protein by

phosphocellulose chromatography (PC-tubulin) and stored in PEM50 (50 mM Pipes, 1 mM
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[0522] Transm ssion electron m croscopy was used to
determ ne the nean length distribution of

wor@sotbul es in the absence or presence of teBCEUS2005/003636
agent. At 75 mnutes and prior to sedinentation, 10
gl aliquots fromthe polyner mass experinments were
fixed by dilution into 290 | PEMLOO- buffered 0.2%
gl ut aral dehyde. Thirty mcroliters of fixed sanple

s, sett ont.o f.orjwar-coated..150 | nesh, gl ecf r
vestfict SURETYr PHS Dorroa ERRRRHLT ot SR P& FAR0 assay
(Sighth CeRehied, S LbuidVMOasing bbliae sgapedibunid st e standard (Bradford,

mcroliters of cytochrone C (1 ng/m) was applied for
19780 seconds to enhance protofilament resol ution and

facilitate negative staining. Uanyl acetate (1.5%

was applied for 20 seconds and the excess was w cked
Testfdents> i ds were viewed in a Jeol electron

m croscope- 1200 EX1 1 2000X and 0, 000X . .

malfifP] caritesk sopienyaf ?@pr%pwﬁ ieregi d Cppepi A0 mM in
DM%@?P{QBH@ b 1tid RNGH Bomtbbiadid Wl Qisiof] d:a?:isi@fmnbtﬁﬁﬁt Bsmbet, MD)

east 100 m crotubul es per sanple. C Cpnpeil tion
(CAMsway prep@5@ 3} a RGudentyationrof(S0mM iyDMIO.waslchivingyBigser hemicals,

St. I;%%? 34(335{% \g{%ﬂﬁ I%T Pééeql %?;a %eol?ﬁ 18){1 'é)% I}s/largl(/%l%eé?slétgrq Af %Qénts were

shiclMB@ Ston® ABIbien® flighBiith Gatbeb IDpgéntgrfimbest OB eratilutiyns were made in
DEAE-cel | ul ose filter-binding assay as described

DMBP and/otBEYLI50ve theaigsireigppgentraigns. net hod depends on t he

adsorption of tubulin to filter paper inpregnated
wi th DEAE-cel | ul ose. Whatman DE81 filter paper was
Det¢rtinaéidn off $thadyREMEOMberotubuloPdymet BMaappl i cati on. The

to 00 reactjon vol ume was .applie 2.5 cm

o 0 e R b R R bl Bence ofa
rangB 3P U Skifoe@atfon¥aa NEEMINO | IHRISION WM GTPeand a final DMSO

successi ve 50 m changes of PEMbO, 5 min/wash, 4C

, Lo
congeatration ¢fl 0.5%n Semptes wets wpnitirereby Hghs seraieang efi 3SR gyt 3] °C for 75
minﬁgheri ng tubul i n-bound col chicine were then counted
|?'ectly in a scintillation vial containing 2 m of
Begészap Cordlyaéridaee Yedtionseiveres cantiifuged afd-tild eridrotabule protein

CA). Al of the disks were washed together. Negl.igible
concml?araw@ iB fthe) RSEHEEIACTMAY S Hetlp 531@}?1%&55@ Feendy atats, qud the
pellt%;t,o %t {h@ihs%re[ gg ;t%‘:]e ImitRulbhR PISRENGRrOfusdP IS RGRuREe the inhibition of

ubul i The K; values were calculated b )
polymemeation: efyftesisrdntiod, palytsubtdmicetiupylocukre sgpasated pnd $pdimented

experjnent a a, in osoft .. The K" e .6f
frong JBWPIYH“FI&F& Cﬂ%@&)u Rée ell\{lrﬁ{éga aR pggp ’@@r}}t}él g’c[cj')gn(dtlIl %/n?%eﬁ’s 3\c/%vacs)' The
supdrhdtiit WHRLemBY e dad e tnflichotibllcasetien tvetdldpolyinterizdd Hindeidfiized H,0
app, Kmin -151 WO 2005/077940 PCT/ US2005/ 003636 the
(24 hewsdiEd befpredrroigin detesmination by hedredipdss®nt al | y. The

< (030 PATATEH Hoh U5 o 000 AR 7y o
fronir tiuOtvas 6anNC &efipatipaesic opyoeOBA5 Ja Biivof decmicetubule protein in the
pellgct,e grsulértce) rlrlgndtrgg,mv/?ars eca cﬁfaie?f %n%th%? irar’gi oq’ rrig{olétilbr&ie%rgggn 1|ﬁ§ﬁeo %ellet to
the supernatant, drug to no drug, was also calculated. The numbers were in close agreement
and the former values were used because they were subject to less variance and experimental

perturbation.
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spectrofluorinmeter. PC-tubulin (0.2 ng/m) was

i ncubated in PEM6O, 2 mM GTP, 3% DWVSO, with 0 - 30 M
WHKRW5027940The i nteraction of KPU-02 with tubul i PCTHES2005/003636

reported by 4,4'-dianilino- 1,1 -binaphthyl-

5,5'-disulfonic acid, dipotassiumsalt (bis-ANS;

Mol ecul ar Probes, Eugene, OR) fluorescence, with an

exci tation wavel ength of 395 nm and an emni ssi on

wavel engt h maxi nrum of 487 nm Excitation and em ssion

band passes were 10 nm This experinment was perforned
Mlcf'd/ﬂlﬁﬂel\[l dnglh Didthiduddis f1 uorophore probes the

ydr ophobi c surface of proteins and a change in
i nﬂhﬁﬂ@] t y Tofnsttissidn dectiNs nficisrops e sieedsfogleédrming the mean length
t .of. a

S5y Y GHBRAF s 3P LSl AASEARIAE, 11 A

prio£ kA Bgemédiadions 19 ﬁﬂeﬁlcfub’@ frdml kg pdSlyﬁibﬁ nANSexp”ehﬁfeatst wean fixed by
upon Iligand bi ndi n bi s can

aituipdite 2981 HoP B0 G585omps BT RtIRRISR e TFe Fcpaliers of fxed
samn WEREfrb ) SnivarlnoMed 10 300 sk ffesttofl mio SO for 90

secohtitio Peese saepienwanwicked sffofith éz\élmphas filter paper akhirte thierpliters of

evodiinics el Mep g Bl St B RSB S rsotuon nc
facﬂ@tﬁfé%gﬁg/e ReAMihgl mﬁgf Jtdé&feeﬁ CS%)%slaBpﬁélEfoﬁ 2P e¢dofidy indl the excess
wavel engt h range 528] e Kd was deternin

wasfwiekedrl. eRpdy Wﬁ@rﬁlwe@atﬁaleplrﬁlﬁﬁgﬁﬂw@ﬁco@ﬁﬂ20%89%%?QOOX and
30 Oﬁgﬁ \/\#‘ grfih 1o¥1heTﬁ9 L%tdsopldi’ﬂ'[ \%s Eggaxtoxdét):{rﬁlgg rifictohdbule length

t he uorescence rntensity o
distiibiBoARNTd mbaﬂ lemgthafor hideqst E&emeotabuldsqicabaniplgand
concentration L, Finax 1is the bis-ANS fluorescence
intensity of fully liganded tubulin, and FO is bis-ANS

CL6|&%&§&%H(}3§S£ the absence of drug. Finax was
det erm ned b§)§lott|ng 1/ (Fo-F) versus 1/L and

ext93R23| atI?(Ergl‘tIuan(ﬂQ mg/@fﬂ) Wae ifcnbaied snPBMSBi widh AgnM GTP, 1%

oot o8, AR RAGT il G 2T, 88 TR b St a7

MedQRaERA dsia[f‘Hp mmf blﬁamg waJs If@ajwédvh@SDEzeE&bmmgedﬁMrthdmg assay as
Lfree = L - t he

desqzihad @rrviousty léﬁon ﬂ?@én éfhm Iﬁ%?h?fgd%netl%%on aiss%ﬁ‘ﬁ‘?fﬁﬁo%"f tubulin to

e ) oA LSRR Lt vt

PEMSE poitnutb shiepleabyiietivn.alhototd y 0OKRUgtiqnOBRG e Wmmied to 2.5 cm
and CLC were psa ed f t hei r,. abi |
i 4 G PORRErT SR PRBGT ONRE: AP ROC SURT () o 2 ffmersion in
five T debssivieNs® 1H1E bharlgb€ S SHENISIN 5 Nminlwdsh, 4POj td aérhwe all unbound
i nhibition of polynerization was assayed usin

colqbiriiegp h dhe | napkio disks wvithf pdhgringritehubnpaund colghisiie; ‘é{?réothen counted
R —

(Fulldryong CAI) Al rEASAsIserds washed dogetiee dNeglighiils badsgmifusobund CLC

I n . . :
to the paper disks occurred in controls, either in the presence of absence of tubulin.

[0524] The K; values were calculated 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 to -1/Kn. K app, Km in
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the presence of MAPs that copurify with tubulin

Al t hough m crotubul e polynmer in the absence of
w@r@bioriozo ng MAPS di d not reach steady state ORET/US2005/003636

2-hour period, these assays denonstrated that KPU 02

interacts directly with purified tubulin and that it

does not exert its primary effect through a MAP

[0530] KPU-02 and CA4 inhibited MI pol ynerization nore

e BRSS9ty R R, SORSHESLP bt K §PbL g Pusin e
relatMBng‘kma Mo/ K Waskd R@Ebﬁﬂﬁéﬂtﬁr@%ﬂﬂh@n ryse de] Hb[l]!]/ﬁf) in the

presence of a range of drug concentrations and

allowed to reach steady state as nonitored by |ight

scatter at 350 nm Figure 41 depicts turbidity
Fluosrﬁ%%{‘?"aé‘?fgtrﬂfcé’%t ubul e protein polymerization in the

p r m te afluorbIvEideGhdguré@bBhts herd ﬁ@rfonﬁec?ﬁs@é/h (P@ikln—ElrEer LS50B
-), and 5 [LM (o NPI - 2358 (a) and

speocr@;luwt@z Afdtublin { %.Ibg/t@jwmlwwﬁ%ﬁm %ﬁM%‘h %le‘ﬁ GTP 3%
DMEGTRE %‘ ?o Rk ?;%' 65 T%fé S Sotioft D ¥8R1-63 §11t'hnc[1‘l51ﬁint\5v&nreg$rted by
rot ubul e pol ymeriza

m Ion I n the absence or presenc
4.4’ afiandlirfoa nge -tohiaphtiiyl- )2 - dlsx)lfoﬁihélac(ld}) dipaasdivoo kdh (s-ANY; MYlolecular
concentratlo s. The tot.al

ft 75 ..
ProlipoHEge oI EEy oL EPEH IO B TS0 G P 4rhgn emission

wavElch@h R&GERuR ¢ £7anearscAR6haht Uissich BB JabRIWR 8¢ nm. This
experinments. The concentration at which polynerization

eXp%HBﬂﬂMhﬁbﬁﬁEdES@@&e(lC50) is 2.4 0.4 gMfor KPU 02,

f .
22§05 eSS Rl P B RonE bl B pfbgins and o
chardgRAR ikteehitdof SHABISANS deeabh@sigal isesresulnbes Sh@tgaﬁle the solvent

ot herwi se). At concentrations over the | C50 for
accapsiblesupfareyanes o2aRP IS I thersts spyog FoRigBRAtoRal dhmmee that changes the

tubugjlhg;ﬁ%%%ﬁss 2G0L883! LA Iﬁ?{ﬁﬁt bimdin gf WG Bisl 1gs tdagt b&%&é@ o report

equester ~protein to prevent mcrotubule
binch@enbl y. -153 WO 2005/ 077940 PCT/ US2005/ 003636 Tabl e

rot uIe ner | tlon |nh|b| n o
oAl 1 arh R GER T Ra R eroHidaeh 0 ag0 1M Kay-03 gt 25°C
for ﬁMmm'ﬁE’sU‘ B%-AN4Q24 i) $Aihén a@dea and rélafive/ flfatesbesce intensities of
31] As shown in Flgure 44, all three of the tested

samalgervme peatrdad 25°C withinelt miguicsn Bydsehladnsoertin e Gollacted and
sho@é%&%l@?%@? 1198 bl@[ﬁﬁ@&)&%&dk? n?éhé'lﬁ)?# 'ﬂﬁ@ltegc%ﬂcef fP Eﬁe e)&énmental

are fWo i erences to not
wavalengy rhifpe. spectra. Flrst the initial rate of
i ncrease i n absorbance oqgver. time decreases

i ndP¥i nghfr By esndedsmined; Bh fftmegerperipgpal sk Sigmaplot and
Microsoft Excel using the equation F = ((-Fmax x L)/(Kq4 + L)) + Fo where F is the

fluorescence intensity of bis-ANS-tubulin in the presence of total ligand concentration L, Fax
is the bis-ANS fluorescence intensity of fully liganded tubulin, and Fo is bis-ANS
fluorescence in the absence of drug. Fp.x 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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and 44B). The spectra indicate that there is a |lag

period for MI formation in the presence of KPU 02 and
w@2obs/0Dowgs that significantly and rapidly redeCBEUS1005/003636

sol ubl e, assenbly- conpetent pool of tubulin would

decrease the initial rate of polynerization. In

contrast, the initial rate of polynerization 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

InhiBitith of 3ficidianRle PulynnPizahewbPRPAR0Yal ues that increase
linearly with time (Figure 44A and 44B). In contrast

- MTEOSR8] t h&IPi-62e fidet, omdCCECT wateh assaxade Sty thew atlitg to alter the
.. high.dru ce 4C) T
lyglﬁﬁﬁaﬁaton ?I\Edgg-acgélabﬁllil}@lgﬁtl’g Ei lglgfr@ #1 11 irrrée)ers%taltn zg Ezmbo Initially,
inhitif0a (of GRélymuvasationl evar adsawd ﬁsrmgnphh@hamyse-mnﬁed, hﬁlcrotubule-
linear rel ationship between

t he in
assoRiPiGH GISH-Bee SOTPHCIASCRrBVBY B (Aot 4 BaTP Gl cphibitr
towatr&eM’I@Carsge%?cﬁed RitH rgi’}gzel%i) REEDMRD Qs EOHpHed B MTs BI®mbled in

error bars I1n Figure 45 represent standard devi ation
the pabanes dfrMPatthiteepuriffhwith tubulite pdivugh negiosbulsepelygmer in the

Decr e.in r ot ub h
PR ARG e R R B RO R b o B3 2550 B, g s
dem6hBated GRat HIAI-03 GREMcHE Ty it piidicd ubayf Bhd thatit amkmt exert its

pol ymeri zation reactions to describe the polymer
primiany ¢ftagt trougha@ddpPst ate and to eval uate concl usi ons

an@lygél[_)f: a:‘%lt’ -g)glr %@2?@%?%&%@63@?’%{}%28&? lﬂi&g'po%ﬁully than

CLCPQJ IdS2065 b9 ARHB Scatteting KBpghet) ahd tshdinmentation abalyss (Figure 45).
essi ve sho

rned at steady Sta Iro
ST C IO (T e
con@Barft) anf 'aﬁb‘\rvgd ﬂ)@e%@t&ﬁ? stafeeUROEbredbysli € lsedtferifif at 350 nm.

mean mcrotubule lengths in vitro at steady state In :
Figurd1 @amssrtwld;fy qppgu«mlcwubtv@@pro@mpomnmpn@l@e pragnce of

oG85 Lo TR VR £ 55 BT RELOTHBL e GO o

CLA)KPDY beS CPErinkibiigl MQTtﬁl)eﬁﬁe’rﬁhn@ﬂwvth bempz(r@lbla pedncies. Figure
Figure 47 depicts el ectron n1crosc®§éhused to reco

45 depietsonhibiioacofjmicioigbulgedypagizagion EBCHPT H%%‘*P‘"ef‘d"fda range of
{ r A FBlyn{¥R Sifass after 75

CREIENES, P EE) OB ol s o

mindieslof ealssmtbﬂwwamdchensmabby :s@@@lemx@m &rroz@@wre standard deviation

nlf cation sent at.i 0
valum o 1 eﬁf‘B"F{}?ﬂ‘g{i tl“gg c?ng?%a OPH W@l&:{np ym[e 1Zati) h?l%lted 50%
(ICSQn idhe iﬂf@ﬁﬂli‘o@ KPU-0A)2. KPY30M 600 A GARd Tans z@Q)M (fduGSLC (Table

cale bar, 10 R M Flgure 48 depicts a graphic
22).s uﬁﬁarapcewbtwed by glafistiral predis e TeRqsied S st %VPH%H values

P -
unlcp E g%%ﬁ/l%ﬁlgg\&rlsgh ;z%gzén egrﬁ‘gmo@%gerﬁtﬁé gi;‘ ?drrz‘}:?}z]ztr? Ejgl}ég%étﬁoéleof MAP
ricthﬁbLKﬁiUM)ﬂ,’ dapEyCiebreghfion inetiqay mggmsg Vielt KPSROZ tet Cvdtshquester

i ncreasi ng ,druqlconce tration, until the drug
protepie OFVERY ISFOURUIGASERO TP di spI ays aggregation
ki netics
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as detected by turbidity, and no MIs are observed.

Error bars are standard devi ation values fromthe
wore@soroaent of at | east 100 m crotubul es. [ 058&{/US2005/003636

KPU- 02, CA4 and CLC did not affect MI nucl eation. The

nunerous, short mcrotubules forned in the

pol yneri zati on reacti ons evidence that the presence of

KPU- 02, CA4, or CLC does not affect nucleation. If

Tanff e rvi& a%%rﬁ%a&@% lv%'ﬂﬁwmaa%ntmgwﬁg?er

n1crotubu|e. : e Sedved Ih drjug-treated
versus contyo M wer e
conpar ably | dup

| engt h. At lﬁ@St drugj]concentrafion

Lopy

K and] CA4

concentr. i ons over

the 1 C50 fO!CAﬁl VITTo m g_@q_t(ypul e |polyngerizption,
m cr ot ubul e§ are not obgerved by ellectron_nifkroscopy

for KPU 02 %C‘AA I'n I(;gntjast i crotaubul s were

observed by gsconv fol all conckntrations

of CLC assayed. At concentrations over the IC50

m crotubul e protein in the pr?s nce of KPU—ﬁP q

di d934)s ayrbeuri BnFigfedfcdl r §E¢the it B§elﬁs pro fuced a
comlflft £ deg&{?ﬁ.sﬁhibﬁldd Se ex@@ﬁ Qf RENGELAY EBI&ieﬂ%’clﬂoﬁ'fﬂﬁﬁ €25-5

A and whereas in the presence o
pMs Tateers twp impbsEniNRE oS @W@d 6P feSPEs/ (mszl@ initial rate of

e TSt SR e 5o it LA 849 sonBBRRLE e 40

and aBBYI D GRcted indRBRThA R {sidTeg p&[ddlgbﬁpﬂtfofrmmlcm mttké presence of
ates were not observed. Fluorescence

KP @'ggcq 0S&4py Pomsthatraignificantly sng mapidHH Jeditess thentalgle eapsembly-

confbh. ] S 5 BRI TER A We. o
initifl woe ef thymerizlatlm 4o rumelmngai BlD al-l cb@p@mﬂemnsn@fnﬁ?éﬁ (Flgure 44C).

Fj J49A) . For ulin as

Seoiish N T o0 508 PbIRFURH Gt 4% gPoh P ARG TREH Sk Al high ame
conéﬁ%ﬁ@st%@% 5 LS, KEhSFh O thPdstibamceklies it Incledbe gﬁéaﬂy with

(standard errorg]| é@ gure 49B). The doubl e reciproca
tlmq)(}‘@gur];ngA Eﬁd ¥AR oagml MZEB 312 FrePgesanas; (}f gﬂI«f R ﬁtjady state at

e for ulin i mer i el ded a

hlg*a‘h%‘ R R L (Fi gu?/e 49C). The two

di fidss2ent 'Keb aadbume f dalptraquied tbjnhitdnpdlyreenization bl i50BaCso) was

deterg%%{e?ls 7 In? ?}}ga%ggr% Sl éﬂeé%gg geéq\f’\c@%%‘gg g{elfa\lsgg | Gt 4%re%lseol%emicrotubule
polfH s%@%n‘feﬂ#ed l%:}}bgéﬁﬁﬁfuéﬁi%nd@ﬂi BleSiné kAR IEEN 6618 Ah QRigure 45).

spectra o ultn Tn the presence of increasing
TheKBtdoD DarsDiru Figiradd ngepressal sendand clesiatipn nipluesf fipins afad@st three
qu$ scence.  Figure 49B depicts fluorescence em ssion

independent SXRETIRERIS, L 1 it t o

Decrease in mean microtubule length measured by transmission electron microscopy
[0533] Transmission electron microscopy was performed on agent-microtubule
polymerization reactions to describe the polymer formed at steady state and to evaluate

conclusions drawn from the light scattering spectra. KPU-02, CA4, and CLC all decreased
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obtain the Kd of tubulin for KPU-02, 10 M standard

deviation 1.6 M Inset, residuals. Figure 49C depicts
wao b@sdoeml e reci procal transformation of the bPeUSZY05/003636

data assumng a one nole drug/nole tubulin. diner.

Conpetitive Inhibition of CLC Binding [0538] KPU 02

and CA4 conpetitively inhibited CLC binding to tubulin

(Fi gure 50). Figure 50 depi cts the results of an

e T S P BESRIRGE P P st v

Be&}haédneaﬁr% Bidufds C16,N41 had Ay en®eurd b, déficts fr
R A nKFgui_gﬂ(')lz Qéé 41 hage: AL R Hicts frequency

histoErdms ¢frm@nGnicratyiade Mgtha zmvzmm abigadsnsiathin fherpresspest ofifig KPU-

o, [ TR S L5 ety 0T el

distriagieRe BAE Rhica@ XIRAEthdTEAL SeastTIE0 neclotibules ey tdu |cbllibentrat10n were
bi nding reaction is tinme and tenperature depen(ilent 1:;md
countiede BighIs ngepmt%gle‘aroaltmwrpsewSltss fo yegomdnicraiubyiies ifythe absence

or p%ﬁ%% %lfrt]& e‘&%@%@§%§é§n did 9 u‘?és 18526 p()%e? Xhsk experiments

The mec anl 5m of acti1 on ‘of
werd (ﬁilxe(hlaﬂd rseaine@odmhvieiveé ibiandkioh gplestrop emitiosepefl 200 I56L W@ 2000x

2005/ 077940 PCT/.US2005/ 003636
mag ROy REPTST T R0 GRIRIAD R SN AT P FRE ebfts' formed in
vmo5§t(s’§éad}<a%telﬁlt WhtdabndeSof (lA?“I@IPOI abpdaenei (C)bGZLC Scale bar, 10

reference inits entirety Under the test conditions,
th Wegq(w&fdepmm eraphitglrsugin@ry of MT lepgih dcreppe alripadyystae in the

pres%%ce of%[? 2t 8540 i &)l&hlé(ge ofBla‘é %5‘1'5' {]2§ ?t%[_%hg shacfied bars, 2.5 uM

wever e t1nme- depen ence o
drugl hE ﬂimpté‘selgfe edtRU-0Damd Qa4 s nteplognestieds sHooter twlnth increasing

e K f KPU- 02 d CA4 was, 3. . . gM d 2.4 .
Ao Rt SYABL eV CompuTARO AL aish B CisglaPhesiaating kinetics
as dBfectdd ¥y nh BRIy 8 dooMTS ra\ké%ﬁser@le@ PHPAHBE aldYstanad AW ROMLibA values

I's based on the anobunt of radioactive CLC bound to
fromthbmmesamreﬂihtsOKatlc@tQOQremeﬁubule%f the drugs' ability to

gmgﬁﬁbm ]%EU&%ICE 4 ngz)%l?a t°r én te@@%{% ' T% umerous,

shorBhiBRMubulbs WatEE] Bi lﬂdﬂ paly@tdfizafioh ftedcHotise padéred. thﬁemalﬁwsence of
At all concentrations of CLC assaﬁ/ed MAP- 1 i ch tu ulin

KP-83chAd. er Gheyloss neteafferhnuclestion o nucleption wersratfepigdghien fewer,
longg,{ T %92(?@2%5@% sherdBPshdrkl ﬂlié%ﬁtf‘esd 'v&@uﬂio'have been

ynmerize to tate and m crotubul es were not
obs@bﬁﬁn\cbwg-hyat@i wrdus onntmlcsamlslempy KPU- 02 and CA4

effectivel eGreas t he concentr at,i avai | abl e
custash. S BBRachs Were SEREEOrBR T puBtes BB ar e MT
lengtﬁ‘ cheassdm g Mhe@ldrigd GmbertRnseMatbd Bylela&tﬂmnﬁﬁma&;gamuoz
ol ynerization. The stoichionetric amunts of KPU

and&wt dareasadqueanddT dengthelor appseximately 0¥ meGL(}rbérr‘*O%@sgure 48).
COUfAg, AL 505, S0k TRELO AU, P 9 b ot
polﬁb@ﬁ@ﬁ&ﬂ g clofmuleKitd- o2 obdegyedAd mﬁobmlcﬁo@egﬂﬁﬁﬂ@ﬁf -y and CA4.
In contrast, microtubules were observed by electrén microscopy for all concentrations of
CLC assayed. At concentrations over the ICsy, microtubule protein in the presence of KPU-
02 and CA4 displays aggregation kinetics, characterized by a linear increase in light

absorbance over time (Figure 44A and 44B), whereas in the presence of CLC, light scattering
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mechani smin which soluble tubulin is bound and

prevented from pol yneri zati on. Cbservations by
W@R@SHT79M0 i cr oscopy on the steady state, MAP-PET/IS2005/003636

m crotubules formed in the presence of the tested

agents were consistent with the proposed nechani sm

that KPU 02 and CA4 sequester tubulin. There was a

concentration- dependent decrease in the average

m cr ot.ubuy t
poby eSS o AR Riea 105, B RRBP R ot e MEY will 002
or CAUUECreaRs abdoitiint® it 3Popandentimdedingapsifiprotetn aghrégats were not

rate of polynerization, indicating that these drugs
obsepeeduce the tubulin available for el ongation. This

decrease in the initial polynerization rate was not
seen with CLC due to its slow association wth
Fludredwehé¢aSpdettosdopynor e, m crot ubul es were fornmed at CLC

CORRRL 2 835 L7 i 3 SRR VB il B

cono‘éﬁ@&tﬁ)% IE&t 2@ REmAYESt 25008k PEMSP0aridor nid@loyner KP@T-OZO%\lenched bis-
Wi [ e not being bound by any particul ar theory,

ANS f@arewange)@ns&ocz:ma@ra@mﬂ@ea@ﬁmsmaes@*lg@@ f@ént rEarilRU-02 and

ol ubl e .t ubulln bo
toufiy g8 RS o iRt S o Ch S, Tbeckfe,piapsiy o
the PlsyidRI hZaia) Ko=procerd. ul\[I Q538darBiendi)NFigitrel (49B}a The double
indicated that tubulin has a Iomer?afflnlty f

reciprpgd) plgttofithe bighnecdats, aﬁwmlm pisBIgloPIngneg SHP Hef ’%EU@& ber tubulin

I
im0 O MG Yt oty i

obtaired dryi raviniinerr whd hintau begresslonappimamﬁ@dew@rel guiffidiently close and the

SR e ——
specith oF tShIR iAVRE h@@éﬂb@ g MbichsithEPOLIC: leﬂ@lmJgilngStefsﬁts in quenching
consi stent with _studi es characterizing phenyl ahistin

of bishANP fugesscquran Bigure 49RdleRtstsgluoreegensg smasswmé A 487 nm fit to
obta?rpgleqa ttub(lﬁg%p ulooPhe EL)KJI[ A ik dndéi‘f[a!ﬁ@ﬁtl% g8 ﬁlsétnremduals

Inhibitrng tu in po ymeri zati on.
Figule upﬁalepmfs tAa dbithle tdcipsodal (r2)sfarButidnt of thefbircing @ta assummg a one

cor por at erein by reference inits entirety).
md@%ﬁlg/rﬁo@ kl‘x’giflgifrﬁ I anal og of CLC, also conpetitively
i nhi bited CLC binding. Wthout being bound to any

particular theory, it appears that despite sharing a
Compusitiviednhibidiomef CegiBindingt h CLC, KPU-02 and CA4

I nt | tu Lh.and i A

A B A0 W MR e i

50). ngué\csbl Qi ﬂM @ tudis WFUineighib@Rinl aseayl whiere p&bmneelulose-punﬁed

054 O MCF/ human breast, carcinoma cells i i

tub efrab) avasgneubeter gith vapieus seaeentiajiens of C'fa the absence
Hz%fe td N1k e b Phiardt gt AL édmhﬁﬁJGLcPﬁhpwas 11+ 44

kaﬁ?o,lgﬁo \M #qzu?gg in %ﬁ becég s nodi f

pM Ead| iehibltmduomlnstsl el KREAReahdWCAth vE%6 BEt-all. 7by@M ml 24 £ 03 pM,

resp%gtri\%rlr}]f. 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 I. (1973) The mechanism of action of colchicine. Colchicine binding properties of
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0. 1% penicillin/streptonycin and nonessential am no

acids (Sigma) in 250-m tissue culture flasks or
w@2osnT®ix- wel | plates (doubling tine, 29 hourB)T/E82087W®3636

in 5% C32. Cells were incubated with KPU- 02, CA4, or

CLC, prepared as described in Exanple 14, by replacing

the original nmediumw th an equal vol une of nedi um

cont.ai ni ng the requi red concentration of tested agent

e R N B

incoffordi@] hegeih DyFefebs indits utighty)e Uidktithe G0 caiditicas) tha Ky, of tubulin
mtotic index) was determned in the br ast cancer

EE1is 1 fe4Hos. B@t Ke migst ke mrﬁtd@&datbe gveraiidia of ypulin for CLC,
howc\?]égclh}xéqozﬁg Q{n% %%Qdeﬁg %%0??{6(88 Ce 7 18 %kgﬁerctﬁbﬁ #eMeported

valuba farbihe & | ths e fabK@ihb@Z ond qm'4ewesn6é Bfl. Hpdd aod&rd & 0.3 pM,

ran cgncentra 1 .faqr, 20 . e
respRRAPE: Wek BolEet et nwd) pb g eI ded PRI binding by
SO‘VVe@l’EﬁLeﬁ ®adelidDh tHVENBEAL of Zadloabtd K EC bdurkl OTRBUHAPDhe K; & almeasure

2POX4, and 0.5 nM EDTA), detached with trypsin,

of tlqumad chbilitls de leompete iith £8Ca ittig noppglieet mpasITeMiEhPf Agie-tubulin

bln(‘féll}gedlpsgg . 1(¥n Qectav%e tﬁ%%e THV\%EIQ& | 4 egl l!nﬁ(thﬁg [ig'bp'ltp fﬁgﬁﬁierﬁl' Inn

PBS over n| ght at 37C, perneabilized in nethanol for 10
m nutes, and stained with 4, 6-di am di no- phenyl i ndol e
Resultynp1) to visual i ze nuclei. Stained cells were spread

on AqoaYleéo?Jcétﬂfat1b§] @Qés%beq RPN QuitBie | :Bached steady state. In
(Burl1 ngane sealed onto slides with nail

contpast,i sth higheu di%@fﬂén or (¢ rdug oppcentistionse MAS -ty dptwlinedid not

pof B o S5 R ot B, B, AR roson

KP-09 3h& ¢ Aluairfeeaedly 66uneed ﬂhabblﬁﬁntrdﬂ@ﬁ olf erdilavRsutidia. dhigdecrease
concentration that experinental ITy i.nduced 50% of the
2

in thegoshlof nsoluhle dubmling Mereassdo freaMD Grifien), concentration and prevented
pol Qt‘i)JA u?ﬁeeggﬁﬂﬁﬁieﬁli& LASERP Y KBPAR afRlolAS MBhi®ed to decrease in

prepared as mtotic progression, except that cells
vitr M@ﬁl@mesmeskaﬁ)uphﬂuvmoﬂhy dhta [tlys mnem(@@legjrqﬂem & gotieach steady state

reated coversli t he.da tai.ning, cells .
abotfo P | SHORETOPBS AT PE B KT U806 P8r (AT RS o Peiesterng
mecfﬁ&nlgi'z Gn whEh!sS1uBR t8bUlin 1S BShndAind B@vent&ﬁfrﬂiﬁ@blﬂm&ﬁdudm

nmet hanol at -20C, and hydrated with PBS. Caoverslip

we (Qbsemvatians doynieleRtrom s TRENoRE longidatstesdy i, N#BychB@}S%mtubules
6%0@1 tf of 8&351196 9ftth£ PGQ%E?E&R&S{V&% ld{n?mst (;ﬁlwlltﬁ tﬂ\%?r%posed mechanism that
baetpe nocl ona all o

I NCu I'n a nouse cocC
KPW@u0Ri and| QA4 seqistebaibalih.ubidre was MbAcénbviér-dehehdént dle¢maase in the

PBS/ BSA for 1 hoyr at roomt (ﬂ st.ai ned
avergee Fuigrptpbuledangiydp By PressRsH Z‘%&’Q?t ﬁégdgtp ﬁﬂCDA’?’Ithe presence of
KP ‘éei'nﬁl(FzQé tﬂ@[reewﬂoauﬁhﬁckoi%@énﬁ%d?{ &peidinf Bédréa6 en E@Qhﬁlal rate of
Probes, Eugene OR). Preparation of cell
polymerizatier, yedisatiof thatcth@t: dbngs eedype theitelnlin available for elongatlon This
decrease in the initial polymerization rate 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 ICso for polymerization. While not being bound by any particular theory, the
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[0543] Cells were prepared as for mtotic progression,

except that to pronote cell spreading, cells were
waemdedroent o gl ass coverslips that had been prRCT/ES1008003636

with poly-L-lysine (50 g/m, Sigma) for 2 hours,

foll owed by Iam nin and fibrouectin (10 g/m, Sigm)

for 1 hour at 37C. Cells were incubated with drug or

DMSO for 20 hours and serumtstarved. Before anal ysis,

concgg%aﬁ{q?}lr I@p E@V\ﬁr 15’1%” au%{.l EY] C]{%POU Oic o %ﬂ g@g%;i%é; J,lggled the critical
'conc\'j)vI %ét%%@&ﬁfe@ Q&Qﬁ@lm&%@mﬁ&ﬁaﬁ&{jﬂo%&b& arbonat e buffered

25 mM HEPES and suppl emented with 3.5 g/L
suf0539k) . Bindipg studics lqdmatedbh%adllﬂln as Peyienaldingtydor KPU-02 than

o T PR Y 292 A Ak Bevn

20-m0iakR| RcEAVieh Fetipd ematcatg tha PBOD . andi GA4 ;&pm’uon Wlth tubulin
m croscopy and i nmage acqui sition [0544] M crotubul es

apprpeghes oppaityism JeHEly e bﬁh@c|f9fp§eLCE8(é@taf PRl SR ¢ LEPU-02
comg%ﬁ:t{v%ﬁpﬁﬂﬁ)ﬂt% Hi,(?l_wﬂhﬁg 6 Qlﬁﬁlli‘iﬁ gt rtg- of}erupémg)ﬂvﬂﬂ) fhe CLC-binding

ens age was enclosed in ~a Pyrex box
site, acnﬁlsmnnbsmhrmﬂlast cl%acte‘rﬁlrtgyplwn&lahlsmd (lallnmd@aﬂ{mgh K, Kohno S,

yte hirty es_o0 re ac U|r d. at .
Katakag),i Fi‘l@l{ﬁh’ E’%‘{rﬁg’ P&r%@n@?’?ﬁ Esﬁﬁ?fﬁ I—ffl i O fdosis by
1nh1&@iﬁ§rtﬂbulﬁ1T'§6§Iﬁférle}1 drripy erdubial WWE@J&S SS.’ZI(S!)V\HﬂeMI whlch is

(Unrversal "I magi ng, Media, PA) at 10 :

a
incomporated dwteite by ireferenge daiit e@ﬁregf) ahfdpa )g;trgctgqa}] ﬁpzﬂ@g tog CLC also

enhan r1.ght byl
comPRRaT 1 AT B ratiE' Yo bR B B EREENES theory, &
app%‘f@ﬂlat ﬂ@ltlﬁ\@ha&lligraaﬁﬂb&ﬁin bﬂﬂfjﬂggeglll\i/lﬁ “MhI@h@,r KBUJOQal aid CA4 interact
oi nt's plication exp rte 0
w1t1awavlyz@uﬁnhr§1t R ﬁé“ﬁé‘g@lﬁ%ﬁ’é F’Eﬁ& of Cﬁg
| engt hs of individual mcrotubules were graphed as a

function of tinme. Individual growh and shortening
rates were deternined b!EXAIMBbErISr egr essi on. Changes

of > 0.5 m betwee ol nt sidered to be
growth or shorteni tlnonSM b Lﬁ‘%nes of < 0.5 m
CelPallEEStddi@® POi Nts were consi dered to be peri ods of

attenuat ed dynam cs or Pause At | east 25 mcr8tub Ce? ;
werl854fal yMEFTihwmanduepst easeiapme 6ells (Aot TypeCpigge Collection,

o8, 10 A SR8k R Sl st ) wr

cultGRidds Duljpoen’§ nmdf@dd—:gagretsrmemmh suppiememmmah Worsfetal bovine serum,
0. 1(%%%%1@%/3&@%9@# \élllgl séeggﬁl{] alilgﬁoe ré?lngﬁ St rZ%Bb elstls%ue culture

flasid b @5'% Qﬁc-waihﬁla&i's '(@od?f'ﬁ%% GintcC 99 BBurksy WGCM F9EICO,. Cells were
m cr ot ubul e was” cal cul ated by dividing the total

mcuhatddemﬂoKPUéé’cGéé @E@L(Em mem@mﬁldésoblye nExample %‘b@ﬁfﬁplacmg the
Th d
o RSB SO AP i o

testBd E@i%f oDMSO vehicle, and incubation was continued at 37°C for 20 hours.

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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transitions by the I ength grown or shortened,

respectively. Mcrotubules that were visible for < 2
worzowsereo i ncl uded in the frequency anal ysis. PCT/US2005/003636

Dynami city per mcrotubule was calculated -160 WD

2005/ 077940 PCT/ US2005/ 003636 as the |length grown and

shortened divided by the total life span of the

m crotubule. M crotubules that were visiblefor >:

pere i n },Ci t |s Cel |

3 x Qg ol s R RO R B A n DAL St BORakE i oy Bovonce or
pres6RROTHHBbVR R ARIST doffentilibddZ] nio andNJeE20HetrsWNEdla were

cells accunulate in mtosis were determ ned. After 20
collgeirdrand cglis werptimed with gesiened 13 hpbNagd) 2ot mM KCl, 1.5 mM KH,PO,,

8.1 IBM){IJ?%J 4h gfo. 5 it p’lgz?)),/ h&aﬁgd %\9‘%’ tg&)gi%?%lisdsatdﬁgd ch‘k%’ IE}fé‘c‘rﬁedla to

in s &S on nMeri zers e Vvinc
ensuad Kialt (ﬂodﬁn@ﬁhdi BedrBt my@lsmrtawﬁ cdlls waerd iddludtiahithe zmadﬁls Cells
such as epot hil one B, and di scodernoljd

werg figedrgifh M&‘%{ ﬁ%lzbm e BRS AVSHED! A CoRerieaBiesd dhippthanol for 10
t
mmtggjéJ %dt% éf {ify r4aé:%§|em b ?i&éhﬁz Adrt:)@c% _]?ﬁPﬂ%l vidhBie ﬁhcle_l Stained

I cl nal cer Agents 2:
cellslwdré spmlad oh cogerslips dut N@ctadlnﬂid heusting toydia Bwilinganes, Ozi\)m(nd sealed

ret dr. concentration nec S ar for 9
ot I SO G p T eR0yoReY SPA RS B deyir Re aRiope indices.
ResﬁlM waiddhd nttith @6 GtahEdr@ WERafich) of 47HipErihdnts @Pivhich J00%ells were

Drug] response curves for mtotic progression

countedifey eschreobgenkptipry2 Thes wasdtheidmg supeynteasion ghagegxgerimentally
1nduce<5 56{") o(ilthenmetugr%(lgrga%gtﬁcna%gum@%%w At 26%% rs( 0), CA4 (o),

dlch mtotic indices, M7
eIIs were plated at a density of 3 x 104 ceIIs/m in

six-well plates. After 24 hours, cells were incubated
mm\'fquhlé’r%§’§’ﬁdﬁlcbqs“?ﬂyesence of drug over a range of

d lr o Ca&s“&% %%%Qd 3 %r Bﬁﬂbugq)mé}%fﬁ eﬁ,%&){ $hatReBs were

nd stain to visualilze nuclei.
seedel mtoe;mi&melgmm (ﬁOq&tmb)‘Blgm@STeaI@é dove@slwgt Onrthgdaymfistaining, cells

I ndi ces. S 4 an _and Eaﬂfi deviat l.on
Wer%f“n“faﬁrl Léf‘%ﬁ?fi i?)/é?:}ﬁmﬁ sovle'ﬁ11 e gOCdF LRI (g n PBS,
perfaéibNt-ed ih Gﬁetl%@hatdaw @ad %?dlﬁfedtmﬂﬂPBg heoveistif Were treated with
bl ock 1C50 for KPU-02 was 17.4 nM CA4 was 5.4

20% nprmal| gash ¢eITIMEBSE B (B} fle (hr&b Feonp gmperaipice S8lls were

mc%?%é aht i/lglgus%f mp@gén'af c&?c&%) &ia%)ﬂ_ozg%haogmﬁ’ %UQ%MI&O ﬁjl\/(f 1A /DMIB

dilufed4inOPBS/BSACHG P Jobr aBrobnﬂtempbﬁilurVDhﬁﬁ)@ﬁﬁr&am FITC-conJugated
PCT
secondar/yUaSnZtR)og{r %913 q)./gPI. Coverslips were mounted using Prolong antifade media

(Molecular Probes, Eugene OR).

Preparation of cells for analysis of microtubule dynamics

[0543] Cells were prepared as for mitotic progression, except that to promote cell
spreading, cells were seeded onto glass coverslips that had been pretreated with poly-L-lysine
(50 pg/ml, 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

-159-



[0548] Mbst Mr-targeting agents block mtosis at the
net aphase to anaphase transition. Mtotic block at the
woreioaprmge to anaphase transition i s associ at ePCTS1905/003636
suppressi on of Ml dynam cs. Wthout being bound to any
particul ar theory, the earlier pronetaphase bl ock,
together with the depletion of MI polyner, suggests a
di stinct nechanismof action for KPU-02 as conpared
wth other MI depol ri.zin rygas . 0, , .
red. 5 aR Pivacbonpis EHIGEA| ) &R L swpkmepted ovig 5 oL
am RenetoniREhiAALd {30 PRPmING:8kdse 150 MehFicRN OH
Sucrtﬁég ?ar)} zervghas eE arr glgl/lﬁ%lgﬁ?%sgfé] tﬂﬁPU— O)gl,& %Ahifp lgﬁllél CLC ) wias
addeddo theabewding tadin inengsiately beforecicalingoslle in adpbls eaveiskipregclosed
h i.n MCF7 cells. Although mtotic spindl e mcrotubules
chamBet ore susceptible to depol ymerizati on and/ or
i nhibition of polynerization than interphase array
m crotubul es, both mcrotubule populations were
Timegpse pieroseunyang igmee agyysitien 52 depi ct s
I l uqr, 1LCr [ . G S
| SR oo SUERARNE et AREORY opfiRAF Nn, Moighe GRS uoresoence
micrd €@t i rai piat apoohioynakKPYNIR, x CiolgendivEld@st Maea stagd wes enclosed in

o Pyab B B B socnd ¢ U B RATHETE WDt | LY dmeecs of
cach! &B0vert QEqRRA At ALsUigtehMls wWih P PRStombiic So¥BNAT NQUAIB# A Gamera

In a nouse nonocl onal cocktail of anti-_ alpha- and
(Tudsen, aAZ)udinenrhy Mietasicipi Boftvsn (Grigersd dmaging, Media, PA) at 10 MHz,

.. FI.TC- conj ugat ed secondary td (P
wit O Es o 0} Png 07 Dfibe Rigpmatie wighes
(d) treated cells, and e-h, DNA in control (e),
KPU-02 (f), CA4 (g), and CLC (h) treated cells. Narrow
Analysispfgnicrpipbale dYRRRESSi ¢ spindl e pol yner and nitotic
chg 0 itldAl b gl ' @S#ere tracked
ar AR G eudonlt e, B M of AEBRbELS T RRESere o
usinp| the BetitRbiph Zlrdeka Rainiscaipliyatmh t expediedstoi Md¢resoft Excel and analyzed

. hor phal.ogy, . Figure 53A-C depicts i,mupofl).uqrescen

i D e o A SRR RBR s e
graphéd as $AndtBh .ofdmsk. Claividubl &R Bnd SHoiRninlyIrhied n@re determined by

spindl e destruction wth increasing drug
linegrgngressianat Comgesiof4; 0.A|ush beterpen therroints igrd qenifered i pogrowth or

1 a _co .o of 5 ' ' )

o Bsgf IS TEBEL 0, 204 FRPIRETIE b R edfhord o v
perib@y offitieatidted Bjraedicy d) pauSe. 8At astrBsponaithdes wagemalyfed for each

DNA for the adjoining panels, There. wefe no r mal.
condiipl oot e GEe TOaE 1| CREIASPIg03! G Il et idependent
exp&ﬁjlgﬂg_es 53A and B). Conpound-treated cells had

monopol ar or bipolar spindles with uncongressed

c hr{@54s$ oneEhe titherbessd icrtagtophe Geqrencibiop etchrmisritydilewas calculated

o TS b 00 S AT ke e v

attefifoRS ThOBmitasdd ©se ifle§uemofpainietnauteewss dalcufatsl byafividing the
tubulin, and the renmaini ng cells had no detectable
totahpmbércofesopaeper Mipratiulp P denime spereshortaniies Bhe digfance-based

cata%ﬁéﬂh% AR FesBlep ﬁL:c?Jencies were calculated similarly by dividing the number of

transitions by the length grown or shortened, respectively. Microtubules that were visible for

<2 min were included in the frequency analysis. Dynamicity per microtubule was calculated
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wi t h uncongressed chronosones and the remai ning half
wer e nonopol ar. At concentrations of twice the | C50
wo ooosiidad i ¢ bl ock, there was little detectabl BCIMIS2005/003636
polymer in mtotic cells treated with KPU-02, CA4, or
-CLC. [0551] Mcrotubule interphase arrays were nore
resistant to depolynerization than mtotic spindles
for all of the corrpounds exam ned (Fi gure 52).

s AL 5L S 550 PR Bl g i

Mlcl‘éﬁfm% RS wetcRligbte ?01540 Axnfth werd @blu@e b A dydiamiditymalysis.
I mrunof | uorescence m croscopy i nages of MCF7 cells

treated with KPU-02 (a), CA4 (b), and CLC (c) for 20

ho I nter I t th
cengitfe BeogrierprpnGe  prifeapERE .03 bera tubul in in

cofusap| (the,cobcamatenrimkifon KAU-0L26A% omdnCLOt dver which cells
e e B oS WA BB o B 85 s
prongg%hg&r collf @(flioo%]@ 6 AR ﬁtme 151%§é’ﬁp‘?chdies sa Rt | ldébdlﬁnenzers

esfere I n these |nterp ase cel S, desplte t he
suchpae sienemcofalkalaids and|-methoxwgsadlioli and d\/IW@blhms tsuehs as taxol,

ool A 20 3 P00, MoHa? P emmor

drug%ﬁﬁ@t”in@erhﬁ SHAP inibloYablutes | dn¥i t0BuIMCFTuredik |0 BedididSChemistry — Anti-
, as well as CA4, did not have a neasurabl e

Caneefrf@mtso% IMT7, orghmsoncqrp@wa@a ipreinybisrelaence dhits splihy. The drug

B

and oy diyg @nyurpadl).i CEibade jlhdermyts lbi]@@ﬂlgdjae@on@uggeest for mitotic
that the antiprolife

kb s AR L B PSSP e g
I fi
L 81y 9, S

plataizlat al\dlénsiyyrmfm x 10°nstlsthil fin siy-veell plates. M ftest2d doprspeglls were incubated

sd NPl -23 sd CA4 sd
in PR OF REPBITTOD0ME 01568 e g6 caioyriBRE( FEDo 1 gy for 20
houf®: 4%11s SREJ 1iRddl dhd sthinBSwiliBDART Blvidualizdmiclei 4Flu&rbscbﬁce9ﬁlcroscopy
29.17 17.13 Mean duration &mn Gowmh 0.41 0,2

wasQusgd topdetgminepmitefic ipdiges gResults are %W@h‘imrﬁlgs #Fdarsl (%?VWOH of three

o BuEGRAE AR s F ok LA  Bbiion. T

mitotic block ICso for KPU-02 was 17.4 + 1.2 nM, CA4 was 5.4 = 0.7 nM, and CLC was 23.8
+ 3.1 nM (Table 23).

Table 23. Inhibition of mitotic progression.

|Compound [Mitotic block Ave. n
IC50 + sd (nM)

KPU-02 174+12 4

CA4 54 +0.7 3

CLC 23.8+3.1 4
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%time spent Gowh 41.83 29.66 35.31 33.07

Shorteni ng 18.57 20.53 25.19 25.96 Attenuation 39.60
wa@2008078% 50 40.97 Freq. of (mn-1) CatastropPer/LS285/003636

1.27 1.52 1.57 Rescue 3.05 2.79 1.90 2.95 D n.

(pmMnin) 9.87 10.07 13.87 11.31 Mrs/cells 16/30 11/33

13/39 8/ 26 Mnutes 40.66 43.69 39.62 35.29 Table 25.

MI' dynam c instability at the mtotic block. Contro

. 55”6 Med T aSiec MR SRF TP 4B gt b Saphase
tran%rpfsl\/ii?otﬁ‘lb%%k% 3. &Etapﬁﬁéntod HhphhRN trhfditin & A¥éddiated with
. 0.27 0.30 0.18 0. 33 18 Shortening 0.20 0.07

supp@essl@nmfdmmdmmsoswlthwtebﬂm bermdotosgnop@towasthepryy the earlier

N o

mecﬁéﬁllsﬁs of gﬁt@cﬁh fop FKIWH0D -al)coﬁi@hﬁdtvhﬁphﬂheﬂl\/ﬂISdépoE@aehzﬁ& drugs, e.g.,
escue 05.2.60 2.79 Dna pm mn) 9.87 10.64
vinblpgting whighat doy P%ncswailenszﬁ?bi I#"gi(yn?wwat es 40.66 33.13
39.14 [0553] The exanpl es descri bed above are set
forth solely to assist in the understanding of the
Depolymlz'atiom ofl thesmtdtmxpm(ﬂk hixd e ihterplme artayvl)ml‘ls

DL S (081 G085 e LR 2 e OBBOH YRcrotut
depdbhiYRld MORCFOlcelie hb(ﬂli&igﬁ ) rébﬁﬂiilerk?ucro’cubules are more susceptible
to depolymerization and/or inhibition of polymerization than interphase array microtubules,
both microtubule populations were affected (Figure 52). Figure 52 depicts
immunofluorescence ‘microscopy‘ images of MCF7 cells. Interphase arrays are relatively
more stable to depolymerization by KPU-02, CA4 and CLC than mitotic spindles. Cells
were prepared and seeded as for mitotic progression and treated with the mitotic block ICsg
for each drug for 20 hours. Cells were incubated in a mouse monoclonal cocktail of anti-
alpha- and beta-tubulin, DM]1A/DMIB then stained with FITC-conjugated secondary
antibody and DAPIL a-d, Tubulin in control (a), KPU-02 (b), CA4 (c), and CLC (d) treated
cells, and e-h, DNA in control (¢), KPU-02 (f), CA4 (g), and CLC (h) treated cells. Narrow
arrows indicate mitotic spindle polymer and mitotic chromosomes and thicker arrows
indicate interphase arrays and nuclei.

[0550] At the IC,s for mitotic block, KPU-02 dramatically altered spindle
morphology. Figure 53A-C depicts immunofluorescence microscopy images of MCF7 cells
treated .with KPU-02 (A), CA4 (B), and CLC (C) for 20 hours. Mitotic spindle destruction
with increasing drug concentration. 1-4, Alpha and beta tubulin in control (1), a
concentration of IC,s for mitotic block (2), the ICsq for mitotic block (3), and twice the ICsg
for mitotic block (4); 5-8, corresponding images of DNA for the adjoining panels. There
were no normal, bipolar spindles at the IC;s for KPU-02 or CA4 (Figures 53A and B).
Compound-treated cells had monopolar or bipolar spindles with uncongressed chromosomes.

In contrast, normal bipolar spindles persist at the ICys for CLC (Figure 53C). At the ICs for
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-164 WO 2005/ 077940 PCT/ US2005/ 003636 [0554] One

skilled in the art would readily appreciate that the
w@e@serto40 nvention is well adapted to obtain, POF/US2005/003636

exanpl e, the ends and advantages nentioned, as well as

others inherent. The nmethods and procedures descri bed

herein are presently representative of preferred

enbodi ments and are exenplary and are not intended as

i i on the scope of _the |

RPUEy b oB i BRars el ESTingd st PO R, end e Sepiping oells

had tnB ede@Jc%abY@"ﬂnﬁBﬁ@F@lgnﬁf‘ CRIMAB $R6ncd JFTTINC,IAF Sk cbllPHere bipolar
he invention will be readlly apparent to

w1ﬂoutre>osg<cpssleé dhriomog¢raesaand thmmam@h%wergmwpolat i dhepngendrations
| C
ot R0 b Kb BEFTIES +9 0 nbCUBBBOR AR B g cn

treatel vith RZBULOROOA 4] &536F. As not ed above, aII pat ents and
publications nmentioned in the specification are
i nd9¥d i veMisrotuhgle| igtpahaseofiavh 8@ JRPTP| TEBiSRR fohdenglymerization
{ t
S8 ok B G B lnin i E L2 o, o qualitaive
decﬂeecreemnpctlsunbmwwmbmtredaid oWalx-depetndent aw,nn&ufoln dilhtireceamhpounds
I ndivid pat e n ubl i cati,on may be.treated as
Figafiedd b PP A BT P Hy S i EopRy tmikes of MCF?
cellé Q&Q{e@ of /4 atp)oor e ecanch), bRPTIC be fmye rHo'uﬁ;n Interphase MT
l'ustratively descri bed herein SU|tabIg @Ky
deppiwmcnza@eu with inticasiaghdwgcenashiration. d-bnilinha and kgtabrkin in control
(0, & LapBoalioh BF 157 R Rl af dnd B B BREE b3 ang 2x1Cio
for bﬁmmce BcRYQY; 3rE tuetp@singe imagesfof BAECTrioptthe nadjmdmg panels
ot _of limtation, and there is n |ntent| n thah
Prosupsblys JUBHLITS dfs (FoquissiEedal thesy pREEadh Sellsh diechite dhg peesence of
1ntr;§?éﬁlllgls %th%thBg QuipY 3h ek Svab- rfclﬂqmglﬁﬁitfér $BucSRMNn AR qzztro polymer
escri be por tii‘ons t her eof I's recogni zed t hat
masgassagrls nodi fications are p033|ble wi thin the scope of
the invention. Thus, it should be understood that
al t hough the present invention has been specifically

Ladlti (T&hp$128sidlY oPhRUAIIRE o€ VDD Y Keiiic SnsA4awi1i6ihi I MCF7 cells

features, nodification and variation of the concepts

herl8552] di sEPHs®4 anirgll peChdsdis peihayea B}ﬂaw&@ eldgat pp ML dynamic
1nst!alﬂhﬁh c%%enttaﬂgns éﬁ&tt eg lig@’ gﬁgief %@acfr (?51ﬂe 25 of the maximal

i ons are consi
m1t6tiwbbclofm tNAEF7 Idelle nWidut bdi6d b\ﬁﬂuﬂb@&h@?ﬁéﬁibﬁllar theory, these data

PCT/ US2005/ 00 I .S CLAI.MED
sugﬁﬁmhﬁbt%te ﬁeﬂ@fpﬁ ERHYF dneghangsh %‘f%‘% Py ﬁUFéﬂz & 2%%‘%&5 prigparily due
to ifikibition of MT polymerization, rather than suppression of microtubule dynamics.
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Z? pn 2N X~ R5 NN' \RR Z4 6 XZ wherein R1,

R4, and R6, are each separately selected fromthe
w@e@ap7™aensi sting of a hydrogen atom a hal ogRCT/ES2905/003636

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 heteroaryl, am no, substituted am no,
ed n| r henyl , and
Tabg %St | Fe}@eg%’“ﬁlﬁ%ﬁg&w{ dc rlg%/l? car boxy, -
CO O R7, cyan, Gahtky| shi cblPl Zaaal ogenatd atkyl G-Hcl udidng
pol gP?ﬁI'ﬁgenat ed al kyl, | hal ogenated carbonyl, and
car BEEYL - OCO- R7 g onhebdli n (R, | $255€li664 eghsl] T om.a 8.46
hy dT ega&ingt OM _ a2Bale6EN &k 8Mis. 2N d seat usal ed2dk{ C247.13
al Kykan duratisat ur at ed CLl- [C24 al kenyl, cycl oal kyl
cch"@’&I kenyl al koxy ycI o.aLde%%}, &57yl q,125’Ub$5.§6t utegd,,
ar ,Sho Shing S5 O CT DS Va0 [AMT GBI 020
su lhfEgd am ”‘dsa M 54]0, 843 UPse| SHBSTA T ETU0 S8 TT 0043
pheRyihe s;@fd substi tut ed phenyl grioups; RI| and R~ are
eachgionlependent4iys sel ect ed.sd r om|t B831gr oup c8WYi|st i ng
of ashyelinogen at@s] a Hal #96h at qm25.8nd sat urai%d
Cl-i:ﬂ-';ﬁ_l&!ﬂ&*l_,_wﬁéhmaLed 2984 24 #-Benyl | et 0al kyl,
cycfi ‘QPfIE{ m/)l al kgxy, aycl gg) koxy, aryl, subs;_gﬂt ut ed
y'I—R—e;%IEL er-oat y| ,30§uum| tuteg—teterygg yt, [arm 2w,
: suog J (HeE A NQ,e7 NI LT[0, @4+ 00, | SEBSTI LUt edidiltro,
phemys{/eeusand subsisizb ut ed phenyl grloupsy hydr oxg§/26
car boxtgs, - CO O-4RPE6 cyan, 4bkylt hi ¢9-6hal ogendt#d al kyl

i ncl udi ng pol yhal ogenat ed al kyl , halogenated
Tabf2 ROV dyrdfiflc ARtAbNY at tiK Rk toic blbierein R7 is sel ect ed
froma hydrogen ato a hal ogen al\t om and, s ;\%Jrate
CL- C24 g unsatur TEd 1t 2 HaPRenyt ?c oal RYI ,
cycl @ e %)/T "al koxy, $04C1 08 50X Y4681 Y1 678 UDBIL T UL By
- 1077940 PGJE4ISZ0B/ 003686 @BY| . 2088 18.87
het %Q,Q{,Mﬁon(nﬁ,qbst rtut ed heteroaryl, am no, | substituted
am N@yowti t ro, azi do, ' ®abstid2at edosd tro0.1phenyd , ardds
substshdrtertirgd Dhenvl groidds; RO7RI ' 0ahd RI008 gr 822 t hef08
covaltendign hound t 0 on58anotdB8r oPShre 841 £8%al ety
bouddmeePedne anot her; R2, RS, and&SRg are eac!&364

sepurgﬁurte&[% setected .‘%gt ooty HONSTStgy 3
Attenuation 39.60 46.06 36.23

Freg. of (min-1)
Catastrophe 1.15 1.22 1.09
Rescue 3.05 2.60 2.79
Dynamicity (um/min) 9.87 10.64 10.91
MTs/cells 30/16 25/11 29/9
Minutes 40.66 33.13 39.14

[0553] The examples described above are set forth solely to assist in the

understanding of the invention. Thus, those skilled in the art will appreciate that the
disclosed methods and compounds encompass and may otherwise provide further derivatives

of dehydrophenylahistins.
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of a hydrogen atom a hal ogen atom and saturated

Cl-Cl12 al kyl, unsaturated Cl-Cl12 al kenyl, acyl,
weywbozioky! , al koxy, cycl oal koxy, aryl, substiPpct/Es2005/003636

aryl, heteroaryl, substituted heteroaryl, am no,

substituted am no, nitro, and substituted nitro

groups, sulfonyl and substituted sul fonyl groups; Xl

and X2 are separately selected fromthe group :

ol o e b S IEAET @ dsaly PonretrtE o PRt o i

wellWdbbted tRobRIL YH: e@&p@@&l‘l@&ﬂis 23R8 VBVvantageS Hﬁbﬁﬁ@riéﬂegs WeR M others
t he group consi sti ng anitr ogen atom a nitr ogen

mhemnic)m ‘Elgh sneithods esard vwrmdms descrbey desreim tagrrpregedlyl fepresentative of

prefgrr dt(i)l%(lglq qqﬂar? élﬁgen%larg &%8 Te n%t rﬁérﬁiﬂl ?pffm ?t{itgoglg ?Qfge &ope of

the 1Zleérmono [Ghafges ttddein 4nd 6tlhlér 66 |Wﬂ$ ectﬁur ai ’fhoﬁb, skuliednﬂ thezeaet Which are

and Z1, 72, Z3 and 74 are each separately selected

encoﬁ’%‘ﬁ‘ieé vEiyn 815 SeEG AT the INEPEYR at om a nitrogen atom or
yoe be 214 dgii {8y iReths! bielhat

e or q}jg\& ebon%ﬂ};heapggrgﬁem%eﬁg{gngsgi@yd 1c:onrpoun at varying

substlndmme sand amoahﬁeettwme myl bamsele @. th¥hevantiopalisetbsed herein without

according to cl erein said first al dehyde is
depagfing fram i gpope & Ioé\g%}ﬂ‘ée g0 The conpound accor di ng

t 0 @351 M Las NAIES R Re, Sl FhichRCRAADuBlicEBYIBertfonad in the spe01ﬁcat1on
benzal dehyde. 4. The conpound accor di ng to claiml

are wldeua@vm ofthsHevdls pPthomaskilks! mnthe RE: toswhich Hgdinpesion pegains. All
pate&tf anHe u§ f%Hsn gre re%g %c%%%otre?cec? Ej? k#%t%ﬂce%%u? kd) th%ae&]c%n{) Ellowable
oxygen om 6’ e compound

by IQ\QCchﬁltﬁﬂ da@h Q{cﬁ\hﬂilal patehesrgl pubRéation maysbd treatdas Gkeifib2lly and
-167 WO 2005/077940 PCT/ US2005/ 003636 7. The
mdl‘é‘éﬁﬁ%ﬁ@l‘%"é@@r‘éﬁ lﬁb"r?‘&a@ﬂgiyﬁ?f%ﬁen%er ein sai d saturated

co;lrpo aI ke fnFertion! 1ﬁﬁsftﬁaﬁ{|}e¥[¥ ?’E’stcﬁi)ecgﬁé?éﬁﬁ -suftably By be practiced in

d according to c wherein Rl conprises a
the sheoste oflisrgdelepbeyl eler@entsT Hizitbinp ou dithittowy which 1$ oot specifically

dlscﬁ)g?%g%{ we\ﬁ@gr %‘m@ als13 Ie}gprgs%Posnts Wthlc]"hehcalwgJ gge%yemlﬁcgy%g Are tved as terms of

description and not of limitation, and there is no intention that in the use of such terms and

expressions indicates the exclusion of equivalents of the features shown and described or
portions thereof. It is recognized that various modifications are possible within the scope of
the invention. Thus, it should be understood that although the present invention has been
specifically disclosed by preferred embodiments and optional 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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10. The conmpound according to claim1, wherein said
first aldehyde is a benzal dehyde. . 11. The conpound
w@ewsndiony to claiml, wherein said second al detytis2005003636
an i mdazol ecarboxal dehyde. 12. The conpound
according to claim1, wherein n is equal to zero or
one. 13. The conpound according to claim1l, wherein n
is equal to one. 14. The conpound according to claim
r gy s equal to one and Z, Z1, Z2, Z3 and Z4
WHATI% 18 on atom 15. A rrethod for treatlng a
cohdi t i Ancontpoand Amiingihe sicwengee bEForgudad{@:ni stering to
the animal the conpound of Cdaim1l in an anmount that
is effective to reduce vascular proliferation or in
an anount thdkiis e ﬂ'ectivg(dto r eduds, vascul ar
density. 16. Trﬁg t hd& of ai m 15,/ wherein the
condition is &elect¢dnfr copsi sting of
i mmune and no 1|mTun in tio r iethét oi d
arthritis, chiZgelc-aty rtheN ism psoriasis,
di abetic retlmppa?l4hy neov cu\N%@" conma,
retinopathy of prematurity, macul ar égener ation,
corneal graft rejection, retrolental fibroplasia,
rubeosis, <capillary proliferation in atherosclerotic
pl aques, ;and osteoporosis. 17. The nethod of O aim 15,
wherein sald condition is a neopl astic condition. 18.
The nethod ofRi(Raiam RZ” arpvasheseparstalycselvetsg Ifeom the group consisting

conditio S cance The tho of 1 M~15

wher ei n ? ﬁé"y{?fﬂga’i‘la %h al alqgsy g}s.gg Sa?f?%ﬁggb%ﬂ%lﬁ Rypturated
dai m 1g,qf,, Jxﬁten RhalkyB 3y dogiendl, bikeRy,ic§cldalkoxy, aryl, substituted
reti nopat hy. 21. The nethod of C aim 20, wherein said

r et i nopatyyhsterogiyh pelisiititaddicterensy Wlnogglbsf}wg?drﬁ‘éqlﬁ(bdlﬁéq}, azido,
- Caim 2Q %ﬁ&? hﬂli ghg’lYE%‘M _?;E&ﬁm%@hgig}e 2?%&[124 %Sz&x%xy, carboxy, -

macul ar Su%lsegenera 'm 15,
wher ei n GGIOAR @ Riyam, alikglildo, halogenated-41168 mmmﬁﬂﬂ%ﬂ?@é@ated alkyl,

PCT/ US2005/ 003636 . 24. The f_Claim.15 .wherei
the compalagenated sasepnyh an@garbqwg g@ﬁw%ﬂ Vg]?er‘?j‘ Ui féege‘p from a

wher ei n y é,b.l% 6P Bkt 20kh1d n A rh%utshﬁeat@& B, AR, Whidfurated Ci-
hyper vas §r| zatron. 26. met hod of i nduci ng

vascul arCo¢ alkeapls @yéloaligyl, em’lqaﬂienyle @Hﬁ@ﬂ@s%ﬁ@aﬂiﬂé&t §1pilg substituted

d t her f
2 fal : Cgme&erg?ry %bsﬁgﬂt%e etr%afry 1¥1 n% fS\ﬁa%{ﬂ:u\t’e% %@Hb‘ rHltro, azido,

t'her ape wibgtiktbd nidof chﬁdﬁﬁuﬂﬁte@f)héiﬁl gkoups;rpound
causes tubulin depolynerizatjon in 01%?80 at ur
and wherein $ail# nﬂgﬁjmlmpme@t}yes qgfqd 1 the group cons1st1ng

structurg:, hydrogen atom, a halogen atom, and saturated Ci-Cy alkyl, unsaturated

C1-Ca4 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-0-Ry, cyano, alkylthio, halogenated alkyl including polyhalogenated alkyl,
halogenated carbonyl, and carbonyl -CCO-R7, wherein Ry is selected from a
hydrogen atom, a halogen atom, and saturated C;-Cpq4 alkyl, unsaturated Ci-

Ca4 alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted
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R RI" R X, R& ZZi ~ R 14Z)n NY-Rs Z3/ NN R

\Z4 ~3 6 X2 wherein Rl, R4, and R6, are each
wGaepanzel y sel ected fromthe group consi sti ngpCDUSH05/003636

hydrogen atom a hal ogen atom and saturated Cl-C24

al kyl , unsaturated C1-C24 al kenyl, cycl oal kyl,

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

aryl , heteroaryl substituted heteroaryl, am no,

substit ut itro, . azido subst j e
e, wb e OB P Rive,
car boxysubmt@Qd%tR? ph&¥Rnd @hﬂﬁﬁh&é@ Penfi@r@genat ed al kyl

i ncl udi ng poly halqugenat ed al kyl, “hal ogenat ed

car bonyl anB, BdrasdRl" areoatbeRvovalﬁméyéqonndqw pae arqthestqsgre not

froma |.ogen atom and saturated
Cl-c24 %Pﬁgg%%atgpg gn I "c24 al kenyl, cycl oal kyl,

cycl oal kenyl R,, at;k @iy R ajecdaoin bdparyely aﬂydted frubsthi tgtttu@dzonsisting
aryl, heteroaryl, substituted heteroary Lﬁanggj 1 d
subst i taf é&y‘gﬁg%ato’ﬁ‘r f‘rhél"g%‘k ptge, and %%‘lafefl gz fileylginsaturate

phenyl, ] Eg?ﬁ %r Vlallg)& UpRioallloxy 291, Fgllbstﬁﬁt@d aryl,
€l ect e

each in epen f’rom he group” consi sting
of a hyHetengenyl asmnhnedwdiewg@mlataamno aﬁ@bsgmtwr aam:uo, nitro, and
Cl-C24 al k unsat ur ate I kyl,
cycl oal R‘&ﬁéﬁ“’ted&ﬁ{%%ﬂ?up%ﬁ‘é ifodlg’}l?{%b&g?hyagulg lﬂlgs%r PERit ed

aryl, heterogt hd B4 Bt idpbibRYy BaéRsd0abil theagfoul® consisting of an
substltuted am no, nitro, azido, substituted nitro

phenyl , ozyggn gmtq nifrpgan qgcp@rp}nﬂ ags,uéfg glomy, %ﬁhﬂtyer unsubstltuted or
car boxy 'substltu%e%gw%() %?%é/ug %ﬁﬁnéjdqg/ p152005/ 003636

CO O R7 ogenated al kyl including
pol yhal ogenalYeld sallektydl fromhihb ggmpa;bnesistmgrdf@nytrg)gmraruom a nitrogen
car bonyl - ' [

R7, wh R7 | t
Py 0o AT HRUR Aot 28 HEATPTGA GG diPTes o @sifized sulfur
al kyl, ypsp ta‘fﬁéi‘ﬁﬁ&le%%up%ﬂ a%hk#ﬁycl:d medh ?}kﬁ@h{ﬁﬁb;

cycloalkenyl al’koxy, cycl oal koxy, ary substituted
aryl , heteroarlglanm@gmq:u@h}pé@tor@teéﬁ@ﬁ%yl am no,

oy 4 TR A B O 12 0 5% e

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;
and wherein said compound induces vasculature collapse.

2. The compound according to claim 1, wherein said first aldehyde is an

imidazolecarboxaldehyde.

3. The compound according to claim 1, wherein said second aldehyde is a
benzaldehyde.

4, The compound according to claim 1, wherein each of Rz, Rs, Rs and Rg is a
hydrogen atom.

5. The compound according to claim 1, wherein each of X; and X, is an oxygen
atom.

6. The compound according to claim 1, wherein Ry is a saturated C;-Ciz2 alkyl.
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R, Rl' and R1" are either covalently bound to one
another or are not covalently bound to one another;
wWeR2005RB794@nd R5 are each separately sel ected fPORUS1005/003636

group consisting of a hydrogen atom a hal ogen atom

and saturated Cl-Cl12 al kyl, unsaturated C1-Cl12

al kenyl, aryl, cycloal kyl, al koxy, cycloal koxy, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,

am, no, . i , : j | :

o, otbe g AcAmiag 1o B 8, wAltn IR €y alotis 2
tertigy bugbgrod. and X2 are separately selected fromthe

group caonsistin

g of an. oxygen ato a nitrogen ato .
2 & SUP GPRPK, SSAHREIY HBH™ noTHSETR i GQHIpSes 2 ubstituted
pheni,ybstituted with a R5 group, as defined above; Y is
el ected fromthe group consisting of a nitrogen atom
a i t r ofbncorapamd scivsding bt JainwB,tvheREn sz sebsjitiied phesi group is
a sul fur atom a oxidized sulfur atom a nethylene
1nﬂﬁﬁ&5‘ﬁzgﬁﬁ a substituted methylene group; n is an
I nfgger 188 L@knfpb@n@ QEQrdi@peto0tlai0l, Wherbi@r sddcfirst aldehyde is a
separate n, if non-zero, and Z1, Z2, Z3 and Z4 are
benzglehydesepar at el y sel ected froma carbon atom a sul fur
at alt g g O i
abhiea” Bk SERREhEARTARE B ol ) SRy Bl R E o] Sldchyde is an
imidﬁiolecﬁlﬁhbmhlb]nﬂé. of Claim26, wherein said animal is a
uman. 28. The nethod.of d aim 26, wherein .said human
has®a dil§eseBPR éE?%ﬁn$PUH?Fh%Vﬁﬁ?ﬁhﬁ“ﬁﬁﬁ@ﬁ%??ﬁﬁr8F&a
tupr,  gudbahsdung _a&&irdiﬁ%ﬁﬁdmﬁm 1, ¥ ot @gRuileb 3hed
macul ar degeneration. 29. The method of O aim 26,
whét.ei n Thheompamd ecirding de clotmdewhergn, 1 Fisguaee Ree 2wt Z Z1, 22,
im26,. wherein the conpound is KPU-02. -170 WO
Zs a%%s?ﬁﬁ@%"%@ﬁ%%ﬁoow 003636 31. A pharnaceuti cal
co ur?.pfl 1A Rthbarfoil frediby Agoaditiph év embhingl,waspukag administering to
roliferation c I Si [ [
the gwm %tth%po%p@mpo&pég?%:? Ig 61? g}q hrﬂnpar T@gg}é} Iﬁé %ké&%'v%ftger%aﬁ%evascular
prolRBAGIREEM N G ohfcfﬁ HRGSHERRLS10GRAdck ShschiRetglsRY.. 32. The
conposition o alm 31, wherein said vascul ar
pr obi f effht ingethads o Clagy st oviersin thediondiion is e¢lecied oy i group

cancer,. age-rel ated nacul degener at i on. ] I .
confighejae 254 2R e i RRE RSl el ARRE artioutar
thedntiRfn, V diiakia] UdiSbedié e fretitdPathiiMieovdso8lue gliadaa, atatinopathy of

conpri si ng: i _ )
prematurity, macular degeneration, corneal graft rejection, retrolental fibroplasia, rubeosis,

capillary proliferation in atherosclerotic plaques, and osteoporosis.

17. The method of Claim 15, wherein said condition is a neoplastic condition.
18. The method of Claim 17, wherein said neoplastic condition is cancer.

19. The method of Claim 15, wherein the condition is not cancer.

20. The method of Claim 15 or 16, wherein said condition is a retinopathy.

21. The method of Claim 20, wherein said retinopathy is diabetic retinopathy.

22. The method of Claim 20, wherein said retinopathy an age-related macular
degeneration.
23. The method of Claim 15, wherein said animal is a human.
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adm nistering to an animal a conmpound having the
structure of Formula (1), wherein R, R4, and R6, are
weawh/osepar at el y sel ected fromthe group consiBCT/OR00H603636

a hydrogen atom a hal ogen atom and saturated Cl-C24

al kyl, unsaturated C1-C24 al kenyl, cycl oal kyl,

cycloalkenyl, al koxy, cycl oal koxy,- aryl, substituted

aryl, heteroaryl, substituted heteroaryl, am no

supstit [ : nitro,

SuBEt | e ARl 15wl R conpinl L etet

C aISboxyThe meRoDoRTlaimylanwherainklyd tdnditionnah egediddreaksociated with

al kyl including pol yhal ogenated al kyl, hal ogenat ed
hypepg@s@t#iAatiolmnd car bonyl - CCO- R7, wherein R7 is sel ected

fr a | ing sai

Cr 2 AT OPERBRE R, UG BN SRbHIA fehing said
animel gfithed therapbuumllk effgtive yolooal ddox gempeuypkd, of S Eetnula wherein

said g{%!g)’(e}l{%%ﬁ %m\{woansl’#ﬂ%? rot salégzglaagg&n ;(%glé% t{lblfhél d@eﬁb{ymenzatlon in
said PR IMture %H@ whRH datddoRthoRRERMWingdhe EBwilidstriatige: Rl " are
each |ndependently selected fromthe group consisting
of a hydrogen atom a hal ogen atom and saturated
Cl- C24 al kyl RunsatRBat ed xC1-C24 alRkenyl, cycl oal kyl,
cycl oal kenyl , a\EQXy Rycl élkoxy ryl, substituted

aryl, heter an st N ar yIR am no,
subst i t ut ed a¢} nltrol\l a2|do substTtated nitro,-
phenyl , and szp tlt ed-phe , hydr oxy,

carboxy - Cﬁk B cyano, aIRYch|o hal ogenat ed

al kyl |nclud|ng polyhalogexgted aIkyI 6 hal ogenat ed
car bonyl, and carbonyl -CCOR7, wherein R7 is sel ected
froma W@é% ogen atom a hal ogen atom and saturated
Cl-C24 a unsaturated Cl- C24 al kenyl, cycl oal kyl

cycloalkenylkhahkamyR@aysamhhhmmydyadyupd§ubgm¢@um9¢onmﬁh@
-171 WO 20 5/ 077940 P US2005/ 00363 Y
het er oaP P YRR #PT g:d[‘ latLrigny )91“? %Wi %8 é‘s(a?éftufytl Jprggpurated

am no, i tgPalké}iéyt %eloalﬁﬂb@klaau&ﬁﬁ zﬂkMyO cydhMEaKly, 2 n@hbsututed

substitute gr oups are eit
coval entiyls H@ lt pibsiitated rhswmwlmmla@éuhﬁttuteé SV ﬁtttffy azido,

bound to .0 ang her h
h boxy,
separ at glflvpglgf e,de}engz alt“ﬁg b&?@%& Coﬁg %rt I'n y%"?xyé CAIDORY; -
hydr oge@cabar,, cji’anb,adlk)j@ﬁhib aalogenaaﬂdlmﬁmnﬁtrgcpo@hamgalated alkyl,
al kyl, unsaturated Cl1-Cl2 alk ¥ ¥%$ ﬁt ﬁy £
al koxy, helpasratedicastenyla agd carkepyd ¢ €9f%7d 7 15 selected from a
het er oaﬁ (Jlro &u%{? LY E)geth Gloftl, QR ¥htura®dl @90248511% hﬁsH@u@Qed Ci-
am no, % titutéd nitro groups, sulfonyl
and s ub€&4 tleed, sywlldadi{yjll cygloallpsyl, alkoxy, cycloalkoxy, aryl substituted
aryl, heteroaryl, substituted heteroaryl, amino, substituted amino, nitro, azido,
substituted nitro, phenyl, and substituted phenyl groups;
R;' and R;" are each independently selected from the group consisting
of a hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl, unsaturated
C1-Ca4 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, -
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Xi and X2 are separately selected fromthe group

consi sting of an oxygen atom a nitrogen atom and a
w@iobar793t om each either unsubstituted or sSuPSL/US20%ED3636

with a R5 group, as defined above; Y is selected from

the group consisting of a nitrogen atom a nitrogen

atom substituted with R5, an oxygen atom a sul fur

atom a oxidized sulfur atom a nethylene group and a

substituted _nethyl ene._group; n |j n,in er ual t
zero, oIEIb'g‘rRﬁ %IQO’Z‘III‘}fI%IO’ ﬁ@eﬂaﬂé‘%ﬁ gﬁ?I @Cﬁﬁ%&poﬁg‘ﬁgﬁwgﬁd allyl,
and ZI, hAdeendidd 2BBod, BRI -CEORAWRkkiS Rl @ fefstted from a
froma carbon atom a sulfur atom a nitrogen atom or

an oxylshogmoriemandalogen atamhend priwatdrayChealleyls wsaturated Ci-

i ngl ble b 34, Th i o
aher et nCenaRih URaISH: ok PBBUBE Yoot substituted

group CaRsinsterddgylofubStituied hekfah®, anbiha) substitui@d @yhino, nitro, azido,
heart, spleen, and gut. 35. The nethod of C ai m 33,
wher ei nsubstituted piro.pPRewl aad sylstiidedphenyd eaounsal | v

targeted ove on- roti. |
10% 209 308 TR0T Sodke EBE CoTY b T B it or ave ot

The net bodlaafly Gbadtodde andilsrei n t he aninmal is a human.

37. A nethod_of_preferentially target.i uno L
vascul ature 8%’63‘3’ AB iﬁ GIﬁ)‘?agI? F%‘?E%’Ig@gg‘g% g‘?ﬂ‘r %’e group consisting
conpri spfg h?SI'Eg&I StoBY, laNldgn AR RhdBAARIACLO!, kAl unsaturated
preferentially targets tunmor vascul ature over

non- t umbn-Ghi stkenyly agdutystoatkel, alkoxy, woloadiosyozybagbstituted aryl,
PCT/ US2005/ 00363 38, of_.a 0 : i 1 he_.

d
struct UB%te%)]aryio rSI'I)r%Slhﬁ%CI )LI'Sel?eﬁoatnIIé apr g%a#glgslﬁgﬁydo%&w’ nitro, - an
medi canmgwstifuldd ditte gioupa syl afd sabstimted sulmybgoops; at ed
with increased vascul ature or V\gi ch. relies upon . .
vascul at ur e, XuideXn arergepargiply s¢leptess fromy theagropp consisting of an

separ at t L0t b b QAtd 1 Candl 04Pruf B, ShdbNGthePlinsBbstituted or
hydr ogegkg%egre;l]lt&% aﬁgl o%en atom and saturated Ci- C24

al kyl , wistitwedwithla REgraOpAasalekraddboveycl oal kyl

| oal k I I | k . I It d, .
cyctoal ken v 8L SR EChRHR b r SR 8% rivose

substi t Yload saixtin@ed WithQ, aRdk@@n atGrhPs kulfuit AcmNb tokitlized sulfur
phenyl, and substituted phenyl groups, hydroxy,
car boxy atom, @methyine grguand asuRsibited sethylong geona: ed

R T o
froma Z, for each separate n, if non-zero, and Z;, Z,, 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 double bonds.
27. The method of Claim 26, wherein said animal is a human.
28. The method of Claim 26, Whérein said human has a disease selected from the
group consisting of a tumor, a diabetic retinopathy, and an age-related macular degeneration.

29, The method of Claim 26, wherein the disease is not cancer.

30. The method of Claim 26, wherein the compound is KPU-02.
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hydrogen atom a hal ogen atom and saturated Cl-C24

al kyl , unsaturated Cl- C24 al kenyl, cycl oal kyl,
weywsoziokenyl , al koxy, cycl oal koxy, aryl, subseCT/USBEAS/003636

aryl, heteroaryl, substituted heteroaryl, am no,

substituted am no, nitro, azido, substituted nitro,

phenyl, and substituted phenyl groups; R' and R" are

each i ndependently selected fromthe group consisting

of _a hydrogen atom a hal ogen at and sat ur at o
Cr3leon” Mg maciiia) pitugtaion e i PRERYTONE Y Rpfiferation
comp§h® alghSM¥dceutRhiP ¥ifectiv¥ GhRAhKEPY cordfdiind of el T thigeter with a
aryl; heteroaryl,” substituted heteroaryl, am no,
phargaabestticellst asderdahileearrieri therefor.azi do, substituted nitro,
phenyl , ~and._subst.i t ut enyl PS4 Y rrali PR
e boy TS aBPBhh e SIARCTY, RBHDSoig JASEAY proifration s o
symptoly bf & Aiskakdi s8R cle | fivha kbager) atedelatk yaculahdégegentidednd diabetic
_carbonyl, and carbonyl -CCO R7, wherein R7 is selected
retinppghy-a” hydrogen atom a hal ogen atom and satur at ed
ClsL24 4l U315 thrfeting ChtlordbAsatl: tumor ti
cy%: ‘oal %y#&ﬁ%@gf‘g% kenyff a{%g%y, (c):ycl oal klgex(;xer g?ri/l ,mor e
vascglabst,icoutpeidingar yl , heteroaryl, substituted heteroaryl,
am no, substituted am.no, nitro zi.do [
otro. pERerhE TS TR ¢ St BRYRE e SRk g HhERue 0,
and Rl" yaerirei t her coval ently bound to one anot her or

are not covalently bound to one another; R2, R3, and |
R5 are each Begiw atdbRy asepashoerprstplymeieried foBuhe group consisting
consi st r t

Cor S ot 50y By AL RIS O, g6 GLOMuBM s

2005/ 077949, HETH WS O05kH) 3ERaIkea]l; Skéxyaikdralkoxyaayl, substituted
cycl oal k

| ,, al koxy, .cycl qal koxy, aryl, sti.tuted . .
aryl, ﬁ%’i’éﬁ%‘?ﬁl}ﬁ: S‘&’ﬁ%‘%"ﬁﬁ?\?‘?&% e?%%Ba@%&utﬁﬂiaﬁﬂ?o’ nitro, azido,
substi t Widnadd Mo, PhdnbD an@@ﬁ’ostiﬁ&%ﬂehﬂt Bupdl, hi@oxy, carboxy, -
groups, sulfonyl and substituted sulfon gr oups;

. onyT ps; X
and X2 &Q=0skpayanoetlyylthis, delogenatad ey n@Yugrwlyhaiogenated alkyl,
consi st i of .an._ .0 A~Bhik.0 m;
sul Tur SRgRT YR E BB BoPOLERQRR BTk B from o
W th a Bodggalgomasa HERigenathng kad extuditddsCsEhedkgdufisabmted Ci-

the group consisting of a nitrogen atom a nitrogen .

at om subst ﬂk‘@’t‘ﬂdcwl‘%allhﬂQS?ycg}ar}kGR gaoxy. &Wloéﬁgﬁy’fag%’ substituted
atom a a%,g%&%lrs WisHhutedlc®arl, HRIBY LuBBRuRE QB ARE& azido,
substitut'ed net ene group; n i1s an 1nteger equal to

zer o, owebstitut¢dmitroBhefidy andasobstiswgpdiplengl grousf non- zer o,

and Z1, 72, 73 and, Z4 are each .separately sel.ect -
froma carbo 16?1113%’1 ﬁreselﬁl?tf e%e(ngf‘ﬁﬁ%aseﬂef%?%ﬁ) gr}lhgtgcr)&n&o?onsmmg
an of a hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl, unsaturated

C1~Ca4 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-0-Ry, cyano, alkylthio, halogenated alkyl including polyhalogenated alkyl,
halogenated carbonyl, and carbonyl -CCO-Ry7, wherein Ry is selected from a
hydrogen atom, a halogen atom, and saturated C;-Ca4 alkyl, unsaturated C;-

Cys alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted
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oxygen

atom and the dashed bonds may be either single

or doubl e bonds. 39. The use of Claim 38, wherein the
w@oeodiotidan i s cancer. 40. The use of d ai m 38, PAYESTO0F1003636

t he con
wher ei n
consi st
r heunat
psori asj
retinop
cor neal
rubeosi
pl aques

34.

dition is not cancer. 41. The use of C ai m 38,

the condition is selected fromthe group

i ng of immune and non-inmune inflammti on,

oid arthritis, chronic articular rheunatism

Lu?h ridle ?&%‘;1' &bét%hﬂe& %RRLRA 1, fEASAS Bthfeq ShAtS A, azido,
a rematurity egenerati on,

sxgjsafutedrrmjrce@henm and smbsnhmdlﬁienﬂ gooups) asi a,
LIl ary rollferat| oscl er

S angﬁgg‘ e%‘ﬂc}?l gFeSenherl?gfva entlyq)oumli] g?r 0 one anot er or are not

covalently bound to one another;

- Ry, Ra, and Rjs are each separately selected from the group consisting
of a hydrogen atom, a halogen atom, and saturated C;-Cy» alkyl, unsaturated
C1-Cy2 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 conmsisting 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,, 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.

The method of Claim 33, wherein the non-tumor tissue is selected from the

group consisting of skin, muscle, brain, kidney, heart, spleen, and gut.

35.

The method of Claim 33, wherein the tumor vasculature is preferentially

targeted over non-tumor tissue vasculature by about 10%, 20%, 30%, 40%, 50%, 60%, 70%,

80% and 90%.
36.
37.

The method of Claim 33, wherein the animal is a human.

A method of preferentially targeting tumor vasculature over non-tumor tissue

vasculature, comprising administering to an animal an agent that preferentially targets tumor

vasculature over non-tumor tissue vasculature.
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38. Use of a compound having the structure of Formula (I) in the preparation of a
medicament for the treatment of a condition associated with increased vasculature or which
relies upon vasculature,

wherein

Ry, R4, and Rg, are each separately selected from the group consisting
of a hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl, unsaturated
C1-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-0-R7, cyano, alkylthio, halogenated alkyl including polyhalogenated alkyl,
halogenated carbonyl, and carbqnyl -CCO-R7, wherein Ry is selected from a
hydrogen atom, a halogen atom, and saturated C;-Cy4 alkyl, unsaturated C;-
Ca4 alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, amino, substituted amino, nitro, azido,
substituted nitro, phenyl, and substituted phenyl groups;

R;' and R;" are each independently selected from the group consisting
of a hydrogen atom, a halogen atom, and saturated C1-Cos alkyl, unsaturated
C1-Ca4 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-0-Ry, 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;-Cy4 alkyl, unsaturated C;-
Cas alkenyl, cycloalkyl, cycloalkenyl, alkoxy, cycloalkoxy, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, amino, substituted amino, nitro, azido,
substituted nitro, phenyl, and substituted phenyl groups;

R, R;' and R;" are either covalently bound to one another or are not
covalently bound to one another;

R,, Ra, and Rs are each separately selected from the group consisting

of a hydrogen atom, a halogen atom, and saturated C;-C2 alkyl, unsaturated
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39.
40.
41.

C1-Cyz 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;

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 sepafate n, if non-zero, and Z;, Z;, 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 double bonds.

The use of Claim 38, wherein the condition is cancer.
The use of Claim 38, wherein the condition is not cancer.

The use of Claim 38, wherein the condition is selected from the group

consisting of immune and non-immune inflammation, rheumatoid arthritis, chronic articular

rheumatism, psoriasis, diabetic retinopathy, neovascular glaucoma, retinopathy of

prematurity, macular degeneration, corneal graft rejection, retrolental fibroplasia, rubeosis,

capillary proliferation in atherosclerotic plaques, and osteoporosis.
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