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THI OTUNGSTATE ANALOGUES AND USES THEREOF 1. Field The
present invention relates generally to

wotebeablisot ungst at e derivati ves, methods of neKITNGE2004/016948

novel tetrathiotungstate derivatives, pharnmaceutica
conpositions of novel tetrathiotungstate derivatives,

and pha QLR TRLE g PRES WU TGl ace
derivatives to treat or prevent diseases associ ated

wi t h aberrant vascularlzatlon copper netabolism
di sorders, neurodegenerdtlve_d&gorders and obesity. 2.

Eac KRNIk LR Rl hRARETa PRAIETALER diplog)

mﬁlﬁﬁdﬁﬁﬁnalwhg obveh tormtipotongatate éem\saﬂtlae&, pharniaceutidal d_:brnpdsmons

é ﬁpﬁ'i(%UChtaS t he.use &1d clonal anti bodi es and
GGt SRS el e S gBRmads e novsh eirpietingstate
ddrivaatd¥RIRt pRhmeRBGRNAI ¥ASpHANAL Gp%ﬂaﬂch'i&ﬂﬂ%sha@e HGHRE0ES ﬂo%at
that solid tunors require angi ogenesis ., new
orirenset Jiseases asteriatad vath)abemant yassubairizatibrg copyien mickabiokismn,

S 175: 9-41 | k Mo/ . Med.
aifYs W Giaebeiis Sod et Vel ot Cancer Res.
Treat. 1995, 36(2): 109-1 18; Hanahan et al, Cel

1996, 86(3): 353-364). Efflcacy of anti-angi ogenic
therapy |n anlnal model s enonst r at ed

(B(I;Ar lgst rom et fg{anceg% r at e%‘fgé%?gégégrs%gﬁé@%za}%l Anl% N.T.

Aa@ld, Sci. 19911] 617:369-882, whifR favelfd3venlib8staniin th&&l&jw & thefapies

|, Proceedi ngs  of Sp ci.al AACR Conference on
S‘%ﬁ@% bgdnesi o el RO IES 6B TSRO S 4Bt aNgiogamiG Ayapy
fo?%e%ﬁ‘ahtmén@ of %c%&%@el@?ecﬁﬁ%qggfé%§ tiodh ﬂ{aﬁgcﬁﬁft fifohd

| ayers of solid tunors ate inad equat 'y nouris ed.
requre MIogea%ga (@genesibyod/vessl formabem)rfansustained growth

(rYRER Bl (e 15075 AR, PRt P B 4855 D TP 9o

Follega!) Bradst @anerrm%b' nBLe 1995, Bb{zb 1109118 Slahaha¥R¥ 81, Cell 1996,
recent | I ogenesi s i nhibition has been directly

866D 323 26 Eiieasy ad Ppibsegippyiudicrapy $n amithaheioghls hapbeeni n
o e Bl 1 Lo BAPRER Mdod AR BB ot DR

PrBstadre 1D88,135: muacBenﬁmhn 2D012.J. B8 hOL3Q999,768) 159-165;
Contrastin ly, normal tissue does not require
Merarbgetie STeceedtent’ Wnieier 1468 Goafargnag o Ansivaanasic aad
ir fena
Gt oms, R REact PBANT Lonfii0i22 AP R kDB bilh iRl
intetnal gell lagare bﬂscﬂgll tumoes areqmdécpmbt néwished gFargenemigiogetesis
.a ﬁ%%hificgﬂt difference betmeea tunor cells and
(- ofeEnt yasetiiqahpek hag beer ImRlicated dp Byragrouy ober digeases (e-g.,
octlal héovastuPh ARILNE b ar d’t{é@ﬁ*ﬁ Hlatcﬁd DRRER. ef&e)l INtore
I's quantitatively greate an d erences in’cell
reqeaidy i apgtogemesandhibaion hde bedn, dlmetlyvecamlmd math ddipsse éisauedoss

uno ssue i ch . ar ten [oited in ancer
and {R b3 B iimilinedy € il 1 Ble R By pteioasaih (&G mpy be
usafapmr@%nﬂyﬁsfmltﬁ Riginfsk JJBWPI%CGN@JZ -AcayciJ2003at hol .
1988, 137:173-178; ju et al, Natl. Cancer Inst.
991 HF30- K935 183- 1188; Zi che et aI Nat | . Cancer | nst .
198 5-4 I ncer Res
b o onifasinglRnoR il doBOpo AL EAMEREeIER: o 8dinder
spétiulizb@ bieeurhdiarREs G HW buridrepdit, pedlifemeen sf i ifteHaClifgg iof
vi vo ampunts of copper have been regprted in the art

theergpduting the mengtreal Gyglergfc. ) 0decordigglyng resmgemppieier et

anép gerﬁg{% id)a si gﬁ ?E%gg}%‘&glg%ge@e%%@tmgé#%% géé’ %g%a\f Qﬁgﬁ

approaches i ncor por at ed bqth copper chelators and | ow
copper diets. Mre recently, Brewer et a

I nternational Application No. PCT/U899/20374 have
shomn that the copper chelators {e.g.
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suggests a direct effect of copper chelation on tunor
survival. Accordingly, novel conpounds such as

Wa B04/at0B640t ungst at e conpounds, whi ch are copparCT/US2004/016948
chelators, are required to fully explore the potentia
of copper chelators in treating and/ or preventing

BB R B MTREREM s B iR

ndrmbddlls,gs vaaritivats/etl greasethamddfecénat e o&iltrbplaﬂgb@ gededi s
sych as cancer .and obesity along.wth
degthy gﬁme?% YA Gesve e ng%&élgee Meich ars efte Sepleiisdsin cancer
thggﬁilty as well as treating di seases where the NF-kB
way i s dysregul ated such as inflammatory
d| s ohulipgen8sis ByuTres sopphe aphadean showreby nememas seiflies ¢Parke

ety B BTGP & o VB Roucer R R donser e 1age. oo

11r39v1388 { ELR @i OMIN ISR FEIOR BLGOY 854N B WBEE U AR Bhcer
q£63|t|ons of novel tetrathlotungstate derivati ves,
Réﬁel (201 15dsk58y Agomptsiabpiexentingtanaipsennsis andrhiones fues

t. t
oSl S RS R0 AL I PSR e boen rpora i
therenti (R@depe mé [ Nedrosurgesoiogey 26: m“idﬂﬂ;@irem)et ahy d4;maf kol of
u3|%%ﬁﬁharnaceut|cal conpositions o

1998 } btainbldeaeshids eaHs M@rsosvr(gem 95 3i(2)p28V@AP)- These
oSSR Al et AL B ey,
Brawsior:dér Biteroigesiat &Lppircahlﬁn KB. BYTARAN 21374 thavhrshoawif ihasthe

[ t|on ovi.des a conpou
cofpR sheheky (¢ By (b iom bl R Eb Gt b g iseases (e
sol %&%Té\b&? e@licNRQURE Bhgifdoncld. R3, RS, R6 and R7 are
i ndependent |'y hydr ogen, I yl, substituted al kyl,
ar yIIn additien fo ﬁht: erdiuati% of @qugan«syq Combmab'tallmddlve a direct role

r bst.i t
in @yr%f: r%ﬁh éTd\%tgl)é d urv1 aL It-hgtl!ll ctogaer ﬂé%:t dn %g{flﬁbfz plasma and in
tuhet eyseafry, paﬁHﬂﬂS wlmuh@@ diﬁh%ﬁps’iih}ﬂcamfb?é $U'H&&fay/|aﬁ& keyhi,, J
substituted heteroaryl al k het er oal ky

Cagggrshast tbe el 984 105t 3 14¥<ai%)n Rerenthp eetqaﬂu@ﬁelv@éwp |h9s been

0 upsti tut
SUS1ORSI 18 o SO0 SN g AR
theslasdus ﬁmﬂﬁdnﬂ:aiﬁﬂl@t@bkb’rleast edepbel Bk 149 f‘dh%t bt \Chider

cycl ohet er oal g het eroaryl, substituted teroaryl

Reﬁem@ao@r #4319, 33T ekt oudrtdnyalubdit modiatng imor

bstit d. het
co RUSRPE s GEloe B B b Pl RSB g
suﬁ%sﬂs akderdct erget Wop?érﬁ:h@lahmh dh Yimorsupatdlt ut ed
kyl di yl, heteroal kyl di or substituted

het #é@ndmgﬂ)dunyvel@smp@h@da sych assteawamm@lgs@keewmmgmdhevhlch

areaJ u ot %ﬁagi rﬁegp E%dottgl ﬁ? 8@151%' tgé if&tgntgﬁ {:c?;?éfir( éﬂﬁé atéﬁ m
trehtﬁ{ga{mdio@ gﬁévbﬁ’tﬁng R&l@g&des‘@addaheﬁmbﬂ@ﬂ?ﬂ\hﬁﬁh@n Bush nanel R4

taken together are al kyldiyl, substituted al kyldiyl,
tetRgiupgtaly compoungs n@w@tqffieawdnﬁ@@fé%wm disgpses associated

R

LAy O S 98008 ol P e
nex&db@enémﬁeﬁdlabrhyﬂsmbehlxy h}ﬁ/elll @@ﬂrwﬂngldydeasb& mbémbtbm =B

het eroal kyl diyl; optiqgnally, R3 and R7 taken together
pathpay & dpregripfed syelbas inflamgitory @jaoeeys-, het er oal kyl di vl

or substituted heteroalkyldiyl; and Y 2 is (Ws4) 2 ,

(MeS12) -2, (WeS9) 2, (WeS7)-2, (wWes8)-2, (Wesl1i)-2,

(WS6) 2 or (WeS13)-2. In a second aspect, the present

i nvention provides pharmaceutical conpositions of

conpounds of the invention. The pharnmaceutica

conpositions generally cogprise one or nore conpounds

of the invention, hydrateS or solvates thereof and a

pharmaceutically acceptable diluent, carrier,

exci pi ent and adjuvant. The choi ce of dil uent,
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conposition of the invention. In a fourth aspect, the
current invention provides pharnmaceutical conpositions

wo o4titised i Nng or preventing di seases or di sor dBEBUS2004/016948

characterized by aberrant vascul ari zati on, copper

nmet abol i sm di sorders neur odegenerative di sorders,

obesity or NF-kB dysregul atd LR, a patient in need of

such treatnent or pre@éntigﬁéﬁhﬁqgﬁ ef Description of

t he ThegpresegsinFergiohaatisfick lthis nidbdthsr naelis by providing novel

angi ogenesi s .by. ammoni um t etrat hi ot ungstate in o
ety gftew)deﬁrf%lfafeaslg%iwd%qf rlting NeYF! ISUEUROBRETHe derivatives,
ph@ﬁﬁé&hﬁda@@&né&qm Wrdsvel rt&fa%{iémhgst&te ARRIARS, methods of using

enconpassed by structural fornmula (1) disclose Perein
nogeldetratbiotugstaterderiypieds to treat alngsasen dssopiatedi with hlzerrant

R S e SN R A R A
ob‘éiifymﬂliﬁ&h@dkdff%ing@ﬁﬁ?n%'eutﬂﬁﬂ@om?’&ﬁtfbds RE tethiib@ALstate
I CU,

structure and chem cal nanme confl | t he chem ca
degiyatipes th Eedt o prey et idlissases wasogfatadrwith glesrant yasglaripasion,

conmpound.. Coppounds nmay,_cont ai n .one, or re chira
coB By AN P el f 6 Bt PRI s Rb
dygegslh&sgoi sonmers, such as doubl e-bond isoners {i.e.,
geonetric isonmers), enantiomers or diastereoners.
Ac c dn diftig|agpect tlee prigegrit Ewientien providee s comppwndeaf shruetaral
ibﬁﬂﬁ? ass all possible enantiomers and stereoi sonmers
0 ' il lustrated conmpounds including the
stereoisonerically pure form(e.g., geonetrically
pure, enantionerically pure or diagtereonerically
pure) and enantionerilfg’ and stereoRsonmer”™ m xtures.
Enantiomeri c and $i%enmoR$one? RouNet-pBes can be
resolved into their ggﬁponent enaht i oners or
st er eoi somers usi ng paration techni ques or chira
synt hesi s techni ques wel | own to the skilled
artisan. Conpounds may al sO exist in severa
or haclveweEtiydeaté or Neoxideihedofightfet:enol form the keto
formand m xtures thereof. Accordingly, the chem ca
structures depicted herein enconpass all possible
el . , .
R e & B L e M PP oy
sulysitiéuted @b agialkyls substions] drphatkyd cyelpelyl subssisutet] ¢ oboadkt],

cyellisbaky ptRlGu b eR RSk Hilerpib A B RO e
he@RIAPAMRES sitfstiful ﬂé@éf@ﬂgla‘ﬂ?l,i HeedrsiRyl RUlibsi@edRiteroalkyl;
d't 3¢, 5 170 and 358,

limted to, 2H, 3H 1 4C, 15N,” 180 , d 35
Compounds may exi st in unsolvated fornms as well as

sol vat ed f or i ncl,udi ng hydr at ed, f.o and as..
R RE P B Ind R Bennly A arseeR i Bb e R0 25 s B meecany
aryMlRy] §l@Stitdted anylhiRkiyT) cld18al& g0 BbsAfutdd &/ cRaBSE Wycloheteroalkyl,
i nvention. Certain conmpounds may exist in nulti

|
substijecayIoneleprallHkoropoua PeRsHBILd helgieneildicteredryTally,
. . .f
sutB R Rrerb B R FORlEs S0 o hGrol G o e e ghen

N isfpe opad hioalatis ringet ur es of the conpounds are
illustrated, that brackets indicate the point of
attachnment of the partial structure to the rest of the
- e, 4 . j : her

op@HBE A Tand K i o Bt Bl B A e MR,

hetbroatkyhiyl, or substigbd hetbmialkybhylcycl i ¢ nonoval ent
hydr ocar bon radi cal derived by the renoval of one
hydrogen atom from a singl e carbon atom of a parent
al kane, al kene or al kyne. Typical al kyl groups
i nclude, but are not limted to, nethyl; ethyls such
as et hanyl, ethenyl, ethygyl; propyl s such as
propan-1-yl, proran-2-yl, “cycl opropan-1-yl,
prop-1l-en-1-yl, prop-l-en-2-yl, prop-2-en-I-yl
(allyl), cycloprop- 1-en-1-yl; cycloprop-2-en-1-yl,

o, o
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preferably, from1 to 6 carbon atons. "Al kanyl" by
itself or as part of another substituent, refers to a
woat4inetced branched, straight-chain or cycli cpralrkigko04/016948
radi cal derived by the renoval of one hydrogen atom
froma srngle carbon atom of a parent al kane. Typica
optiokalhy IR gind wmenabgaﬂm amltrkﬁa@r hrs@bsdmmi bﬂ@r&iﬁ 5
propany s such as propan-1-yl
heéerBQgg%l@rl FS‘EHSE shspervalkyldiilopr opan- 1-yI, etc.
but anyl s such as butan-1-yl, butan-2-yl (sec butyl)
2-meth .- Propan- | -yl (|sobutyl) 2- et hyl - propan- 2-yl
optionglit, ﬁ ynd Byééﬂ@b mamet,-lgfl andeR’ dal;enangletlti]é”tanh 'RE @nd R* taken
. t of angt her subpstituent,
topdhe 30 vttty B ud TP B heseanSE Y v gresiowed n - or
hetyredlk@dd;ky | rad|cal havi ng at | east one
car bon- car bondoubl e bond derived by the renoval of one
hydrogen atom from a single carbon atom of a parent
5 gfQ 6|n r th cis t S
o R ORI T sl & e st gt BE e R B
tog,qtrmn,ase alhﬁﬂqrueubhuﬁtedﬁkymjd hetaaomghdﬁ;q,or eﬁmﬂuéd

such as prop-1-en-1-yl, prop-1-en-2-yl,
h%F%@‘QX‘éﬁ -yl (allyl), prop-2-en-2-yl,
cycl oprop-1-en-1-yl; cycloprop-2-en-|-y|; but enyl s
such as but - 1-en- l-yl, but-l-en-2-yl,
opeomaéltvh& afFﬂ’Bptakeretngbthyﬂ are Ialhy}cﬁyleﬁuﬂstlmltcd difldizt en- | -yl ,
buta-I, 3-di en-2-yl,
he‘%}J chb‘leJ%" . %‘ﬂ’s “t‘)’ﬁdq‘e&%?‘aﬁlgﬂatyl’r aﬂén 3-yl,
cyclobuta |,3-dien-l-yl, etc.; and the |ike. "Al kynyj
3. R&'It self or, as g?rt of another substituent, refers
Y tlé( S4lnEWe S bt €W 2B Ar(dWiSd) >, €WhS) GHIV ShaP n(VesSs e i ¢
ﬁﬂ radi cal having at | east one carbon-carbon triple
d derived by the renobval of one hydrogen atom from

a Shﬂgbeﬁeoﬁcﬂﬁ@)@& te@ireseht 1ﬂv&ﬂfoﬁlﬁo@hé‘syﬂ'lﬁnnalaé9h%|
K roups include, but are not limted to,
corggq%ﬂ%rp P8 cg).mgip of grqdnvea@om &he pharmatenyical composmons
h
gerﬁﬂ:?@/ c%nglbﬁls% o§ or rngrCe cgn@ldm{&y f%héS l111(\:rex1t§iosn ﬁ%cfratﬁ%X{ ecﬁ@{es

thereaf kyd @Jplydrthabgutlrcald;ﬁhdceptablaﬁllpa{tl cdﬂﬁe@ébﬁiﬂi@rﬁt and adjuvant.
ref.ers tog a saturated or unsaturat ed,

n
Th R drdThen, Sif Sedieipnt 90 aarriovidegmpon among other
factays ﬂeqegf@@mm@r&@ypad#ﬁms&a@?rpy the removal of one
hydrogen atom from each two di fferent carbon atons
of 1a aghirdaspest, Kzarpeseal lovemticorpralikyswecthods fy treliténg or

pref iRl lseep b Bt Rl fac Br e \Sra';sn Lr?zpﬁgﬁfq%gper
met@BI1RUAdSEYders Bstub e g e R Xi dé??%lﬂeé’ng %gregglragon

di val ent radical cénter can orﬁrbon
Thegnethipdst gsnenatly anvoive adfipisteaing 20 & phiiking in ﬁeﬁ @w Sudhrtﬁéatiﬂ&t or

ut. are not |.imt to nethandiyl; ethyldiyls such as
pre\pe{rh%rha elrap&f.lbﬁ:aquﬁﬁgqu argormt Ea%@pg ang/ oé,pyarmaceutlcal
confPoliion bf B dhuntioRr 0pY! di y1 s Luch as propan- 1, 1-diyl,

propan-1, 2-diyl, propan-2,2-diyl, propan-I,3-diyl,
cydn @pf@lsﬁmtspeqt the cditgit, ineptibo pravpdes pharnxceitidal cqpdditions

for t}eaﬁﬂg er‘gr‘levinﬂkyg thsq%ses olr (Slbsordeéﬁqc%]ag%}%izﬁqi by aberrant
Vascmj,arizamm Roppet Imdtab%hﬁh)dlsor@dt‘@h@ﬂé&b%eger%el dio; gérxl obesrt or
cl oprop-2-en-1,1 -diy P E 1-yn- 1, 5
NF- Eé F@WP@OYSW%@M lbwteafho such tregffimyeing Oltprbm‘ntllonZ d| yI
butan- 1,3 -diyl, butan-I|,4-diyl, butan-2,2-diyl,
2-met hyl - propan- 1,1 -din, 2-nethy|-propan-|,2-diy|,
cyclobutan- 1,1 -diyl; cyclobutan-I,2-diyl,
cycl obutan-1,3-diyl, but-1-en- 1,1 -diyl,
but-1-en-1,2-diyl, but-1«4en-1,3-diyl, but-
l-en-1,4-diyl, 2-methyl-prop-1-en-1,1-diyl,
2- met hanyl i dene- propan- 1, 1-diyl,
but a- 1, 3- dlen 1 1 dlyl buta- 1,3-dien-1,2-diyl,

1 4 oA~
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such as propano, prop[l]eno, propa[l, 2]dieno,
prop[l]yno, etc.; butylenos such as butano, but[l]eno,

wdanf/Rlossso, butall, 3] di eno, but[l]yno, but[ 2] yraa/us2004/016948

but[I,3]diyno, etc. ; and the like. \Were specific

| evel s of saturation are intended, the nonmenclature

al kano, al keno a‘pd/ of (DO dS Hﬁeq)rawll?fer ably, the

al kyl eno group is P%irié%g;éhiq#1ﬂﬂr—ﬂﬂnréipreferably,

( Clzutd O)llestratek éntibition sf arpiedeaesddby amfrichiund)et@tiytusfifate in

Mgrefﬁér d are strai ght-chain saturated al kano groups,
t: et hano, propano, butano, and the |ike.

Acyl by itself or as part of another substituent,
refers to a radical -C(O R30, where R30 is hydrogen

al kyl, cycl oal kyl , 5.cycl Dbtailed Desdrytionar yl , aryl al kyl ,
het eroal kyl, heteroaryl, heteroarylal kyl as defi ned
herei n. Representative exanpl es include, but are not .

5.11 m pewhitiond or nyl , acetyl, cycl ohexyl carbonyl,

cycloﬁexylnethylcarbonyl, benzoyl, benzyl carbonyl and
the like. "Acylarnino" by itself or as part of another

su bs‘ta(_fr#ﬂ%%@;rgfegg %hcto% gﬁ(gsgé ngJ{nPasl\%sbd)? %&u@?ﬁow}lﬁ (F)

disojaded hkteid andaylclhddfs&!tngrspailﬁglbom[&ﬂmﬂs w@th}d thhikgeneric formula
het er oal ky. het er oar.yl heteroarylalkyl as .defi ned

whisf & %Ct“rﬁéﬁii'é%?& o8 Eemppinds mayche identifing citherbyeemical
st[lubtm'é ﬁﬂ/&rQ:helanfa[ ﬁ‘éﬂx@ Mien ARTh¥nAA Rficture and chemical name

cycl ohexyl car bonyl am no,

copilet,dheshenned] Istrhctomrib dctyhmnat[m: ofbhmzieyﬂltamflﬂm compound
benzyl.car bonyl am no and the

CoPEbaS By Sa tine e HF e andlor ol Bonedsaa ca

ther€¥333 nYedxest BS efcBREASANEIRh AL dahti¥boRd iseifetO@L! kégometnc
group as defined herein. Representative exanp

1SqURgE$ ), SREANtIpIICT ST dligstarednars-t é@ICOtrdinglyetHwhymloat ﬁmcymes

deBilr&%@g?)%Yeé% ?AE Qxiﬁés %ﬁl&gs? b?x nan arg %gé ftexbeplsgﬂlg{%céfrthe

illsstrasdi obttfpntmdshﬁéleﬂﬁgttl& aexe@dcbrﬁahcan%ﬁ»maa (whe r‘g@oxﬁ&%aaﬂy
is as defined above. " by itself or as part
PULG SRdiomerisally pwie A dlaﬁtélfeemﬂ@?élya)%r?@d &n@romr&mﬁu c
stel?é{)q{o%‘fe"i‘fc%'itlfr@sd I mlntlgl%élllé/ ?ﬂj J?é/r C% Q&néx?cmi%a reQ]::arQ Qe resolved
drogen atom from a single car om0 nt
lnta ltlmfrm¢qmpdn|emtg:rm§xt$¢mers oﬂ'ytpneoebmarsyismgrsepmﬁtmmtébmdquesb:lﬂt

Chlg%l:s n@‘ﬁilﬁgﬂnhwggest O@b%r OUES ger Iﬁ ol fr om aceantngg %/nla(;r;ﬁo
exREH B0&a] REVERAS foxﬁﬁrlﬁaﬁ@iﬁg ;]Héé‘%rnﬁpﬁ?ﬁ%etl‘felléé% ﬁ)ﬁg%ﬁ nixtures

fl uorene, hexacene, hexaphe s-1 ndacene,
thesedfn deccendingly, thkaetemical devayres depictad henem erootpassrad], possible
aph ene, .oval ene nta- 2, 4-di en
S BRB of B At P tiste RO MR Drincie inatepially
labelRaRBHPBHRIREYVhdPE 686 mElcRUARERE ¢ aRBFRIE mABY Bffﬁitr t%?n the
rubi cene, triphenylene, trinaphthalene and the
atomléfr@ﬁ%mryentmaav ;ﬁpungn@ nptuco fprampdes dfisotores thmt atry be

iR BB 5 6L g SIS s e, .

‘Hs'dostCy Usmtso 3] ards”s ocanpa@xmlmaéy Xidf Yk uRWatA folfs as well
whi ch one of the hy dro%gn atons bonded to a carbon

as slated foyms.daelpging hydrapad farmspmdas N-exides ningenaral,itke
hycir@f%}i a%%te\@fuéoﬁgggncﬁgydﬁlﬁ%%@ltlgxQﬁeg?cloxz)@fr)y h%l é’slentgi i ate 101.
CeRaip lmempbmtdsanla}l exy:tt in Bnftipdeyysthiien ok ambrphous forms. In general,

ﬁ Ineth apht hyl et han-1 -yl , . )

all ph \ESA CH‘WS@{%@HUYEII t for %meﬁagrétﬁtpyra,ted herein. Further, it should
2- napht hophenyl et han-1 -yl and the |ike. Were specific
al kyl noieties are intended, the nonmenclature
aryl al kanyl, aryl al kenyl gnd/or aryl al kynyl is used.
Preferably, an arylal kyl group is (C6-C30) arylal kyl,
e.g., the alkanyl, alkenyl or alkynyl noiety of the
aryl al kyl group |s (Cl ClO) and the aryl nDiety 'S
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limted to, NN P, O S, Si, etc. Were a specific

| evel of saturation is intended, the nonmenclature
wo'myaiiob@at er oal kanyl " or "cycl ohet er oal kenyl " RCI/UfRe@ /016948

Typi cal cycl ohet eroal kyl groups include, but are not

limted to, groups derived from epoxides, azirines,

bet itiderstivd swhénpAAZAGEuRR of W&Wo‘uﬂ@s arP 'llﬂ%frgt%F ntgat brackets
pi peridi ne razol i di ne, pyrrolidine, quinuc I ne

m@’ﬁ@e tiepaintiod a%/taq.h@@e@lt gfathlzyoartlal—stwmra Itfktilﬁytst of the molecule.
Het er oal kenyl, Het eroal kanyl, Heteroal kyl diyl and
Fbteroalkyleno " by thenBeres or as part of another
S Iu ES tAlkyld bly l,1(t86}51§f)le€|[8 ﬁaﬁd@ a:ﬂﬁﬂhler subkaayiht, refdrk @ baturated or
a al ky |y and. al kyl eno groups respectivel

unﬁﬁu%rﬁyd Prapehedostrayghtechain o Kyclicapernyalen hxdrpearboraraglical

deASEPEY A eEmbYA bPaRI )
erepla%ed with the séﬁgg%ﬁuﬁé??%ﬁgﬁ%ngg%§?§§%%%§°¥apmfnt
allgmg,@lgene'py pikyn¢. FRytied atiktyd grompgmolqu htiacdnat difnikd to, methyl;

etliyrl]scsl,u%g}as et n ! h%%l’@? rC%l)%yb{p?Ocpl_y %Ch gg tRnglgé g? t prloixgrg‘t%g/(lj

83 0-P(QO
cyclbthpan 1%%%3 ﬁyl EP(??Q%EH -2=( d&bﬁ%en—??ﬁ?ﬁmﬂgr . ( )
quisnropﬂsqn 11?(1’,83,}'011239313 Raw,1- )F'EAperdﬂﬁl R4, paope2-yn-1- yl etc butyls

t d k
s ARERLED bIYEL 2850 8 LA S .
cyaowtai-kw,,buoyaanoalykysbt 180T DRl 1G¥6p-Qadnkiy. 51 but-2-en-1-yl,
het er oal k substituted cycl ohet eroal
b“h% %@éh -1 %%‘E%Tlrif]u'?‘é&“lﬁe@@?@a)rlkwdoméﬂ éyw
cyﬁ%ﬁll' &t g,{j E@ﬁ)ﬁﬁtgairy hrennegleﬁﬁg{/—%-?- it utolryﬁc‘ gbgt i tuted

het er oary H&t er oa or’'as part of
butahrgntieyl, @tabamdﬂxuétkb refers to a nonoval ent

het r ona radlc derl by the renoval of one
hydﬂli‘g %H“a?@‘%ff‘ﬁ 8&’&?0 E%ffegr?? é?chéiepﬁ?wmavmg any degree
or REEIVTRAUAMBA, i%. rgr&ﬁbsshﬁﬁn%rEkclTQ’l%l?@tngll‘@&a%d&?Eéﬁ)o &lﬂgs

i ncl ude, but’ ar'e not |imted |ve
groypy h@il%oneanrsmrd dpbeble carbbazatben bbndsa gmubs haavmg hﬁ@d&‘f&ﬁ@m

nnojl_i fur azol
e PR n AR 0F st Bving FodREanE Yneleaouic ind riple
carb&ﬁﬁd’rbmﬁﬁd’tﬁls Weleir 6l epeRifid 1801108 9dthRABon | '15519%5&9 |tl'1€‘&~press10ns
sot hi azol e, isoxazol e, naphthyridi ne, oxadi azol e,

“al b%f‘?éke%r PR LKyl parsrisest. Hireferabdy, apradind grdupalompeises
froB 020 cAfbon DIUHE HARL BlbterliS] 050 1B RIS Al Bt e,

prefeyabiy|fesm pys 6 ohibsh a®msui nazol i ne, qui nol i ne,
qui nol i zi ne, qui noxaline, tetrazole, thiadiazole,

t hi azol e, thiophene, triazole, xanthene and the like.

Pref QraR) Yby f10er ek 8%?%{10@%%18& rgpé::rsg gzaos&ﬁg;g red

het éroaryl,” nore pr era
branphedrstraight- -chatn ef eyclie dlmtm@adgrivegrb@up@reamat HOSR
om t.hi.oph ol e, benzothlophene

h dderi ved b gne
yiieh a1 T 4 SR Garop Aol fics PR AR yplﬁiilopélz@wbgroum
1nc1Qél@bQ{ &e ﬂBﬁln’ﬁMéff%l Hﬁethan?let:ﬁq%ﬁ?r ¥l %r@fé sutcmﬁs %fll ﬁt

art of another substitue Cyc
prom £[yl (ispgrapal), pyplWro]qzm bk eaf; liultimylsysﬂblogs‘;‘butaﬁ-(brsﬂ

n.ato cal | ln nal or s
buco BEled Budn 7 e?*é‘/& sty G BBty Zred JPTgpasgsY L
(e-b¥WBY €yciidagint i- e alckyhd iR 1Bt es are intended, the
normencl at ure het eroaryl al kanyl , heteroarylalkenyl

and/ or heterorylal kynyl is used. In preferred

ST 0 IR P S LR B o e

branghed Isteyighyt-chati @tgycbcf, akbbrahehler[@&fgydt ddakd/dnel carbbnlérbon
menbered and the heteroaryl noiety is a 5-20-nenbered
heteroaryl, nore preferalyy, 6-20 nmenbered
heteroaryl al kyl, e.g., the al kanyl, alkenyl or al kynyl
noi ety of the heteroarylal kyl is 1-8 nmenbered and the
heteroaryl nnlety |s a 5-12- nenbered heteroaryl

g, Y
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woretL£riosdom Typi cal

atons (and any associ ated hydrogen atons) are
i ndependently replaced with the sane or different
het eroatons to repl ace tPeTOE20@I016948
atons include, but are not limted to, NN P, O S Si,
etc. Specifically included within the def|n|t|on of
dou,béqlmd dqamt mathe rerhb eal loif B ByE6 @MEtorA Fdn{ Q&%glerclan)gm atom
ofVSLE lk \Qﬁ}:lch one or nore of the rings are aromatic
arf" 8 8?6 CETGRP {1 bejim gighes the aigeiirensegnbormation about the
doubRaiont @) etynis I L
benzodi g?(anyp béngagk oeﬂ Z}r%&)% X 1ﬁ§1§%rl])gt argﬁl?sofr}rgﬁggtq ﬁ%?g

Propeaylsi sueh amﬁpﬂe«nel ydstpu:op-Tmec;alL ppraai-1he(fnggar omati c
otllmtedto

l,ud
prgé 2%51 C o-?lt gyaaérrgéz gffngl yg 4 {3’%11’ e 1 oferastienyls sushesnene,
bugl remel - yhbut fuenanyl, 2-MdHlida Prép-11eAABFOb G- 2- bﬁ“i%h Sut- Z-en-1-yl,

b }gdol#d i ndol | zi ne, isobenzofuran, isochrohen
u- ¥b Butat lsSsdieaol- Viwbutarlsbq@rzoyh, me:lohusmdm-az/nl e,

&1 r adj.az oxazol e,
CyLIROHIRE- 9eylrb§?]f6%ﬁbé % ¢ % %ér?g f}f'ﬁrlg‘f fne, phenazine,

perimdin enant
pht hal azi ne, pterldlne purlne pyran, pyrazine,
yr|d|ne pyrimdine, pyrrole,

pyrazgl e r.i dazi ne,
pyrr é&%g}/ TG RR fﬁpﬁ“ﬁ af anether é‘llbsﬁélen%] tifersito an nesaturated
bra@ibhdd0 ¥tedibMhafner él‘i)é ﬁk%ltxﬁﬁl’@g'haéﬁl %{ h:asr}lo%é gar%on carbon

t hi ophene, trlazo ene
triplphenidaraad by @he Icmp@lsnftane hydropef £6& ffdin alsing@AGHbSH Hom

f ven i on and a pharmaceuti cal
of SRERARE JaRRal D e bk e ot s imitengo, ethyny
propginyl sishes @eopl- - 1|O t2_ynfPhar gac
accept abl e saltyﬂ ?ibﬁﬁ oy% gg 1t o?Mgﬁ@%%%%und of the
but; ]ﬁ%ﬁtbf oHt-lnt-3 1yl pes Sems byl tetvg andshe ldcs. phar macol ogi cal
activity of the parent conpound. Such salts include:
(1) acid addition salts, formed with inorganic acids

su C‘M]kgldhﬂ’d bpatke1 D6 £5 paet oF anbiel KBSRGLR, @Fe'réjto asiﬁltlfrh'treh Gr
ac q%jd%l trjc acid, phosphoric acid, and
UNSRISF %ngaalﬁli“ccham %rscygkmivalgntam@mcarb@mguoup denved by

the PSTRRIaPHE &eqﬁld% el %gﬁﬁ] gj)(/)%u%?ié gg %x?&/d&ffgg élF %{g

acid, gl ﬁ@o iC aC|
parens plkgng a nelor slligd, ot by dei r%o@lolft?w@ﬁydiogé'iﬁdt&% iR 9

c_.aci tarta ic acid, citric acid, benzoic
smé‘gg%f;onsat?lﬁl oﬁ’)? 6‘3&']5 5% lﬁeng,ghzzlgyrg’e él&]edwo@qmaient radical
centefsl ¢t eadFrdl@ldy o rad (ﬁvﬂ?ﬁtmgﬂl&ﬁ@ma‘ﬁ onl I&ds jifythe same or

et hanesul fonic aci d ane-di su

differenfyatpras yBrmeai @qullchplrgroumanduddg eozaaasulirhied © rﬁ@th@hdlyl
uI f,0 napht hal enesul f oni ¢

oty B RS R T cbinCihv. Eiiphdranh Fband vk
prop@vmltshwrmsqaycmmalﬁ] piRphm-E2GHRL. brop@. Byl ¢ aci d.

p% B toni c acid, 3-phenyl propi ¢ adid
Propapy lpgs W@ICX%IQPFO@a%rdﬂddIY @V@lpmpatbwydlylcptolpel a1 (l-diyl,

prop| ﬁUﬁWZ & {RH“JOI gg;ﬂc? glyglé)g&? |€§ gbyl,d;%rlcg)tpgg)]rf@g%gdglyl
cyclmropam-amddyl eytoprbe 2ldnkeet -3, ;{raa 1581 §- dL%f&Edb%QFd?yls

han aci di ¢ r ot on resent I n par ent CO ound
such,as fputans lﬁﬁylab\ﬁ%véﬂ -fiyh bu@angl 3 daﬂx, baitdval #-digt Butan-ar2-digl)

-mé!hﬂ‘l%irbﬁh% Efl r?h X g{%ﬂgqgu%ﬂal f@{yﬂum | E}lﬁaﬁgrl 8lo?r di nat es

an ora

cyclqjquéztmba@h)dmymk)butanl-EBhiayipblﬂm—éiﬁl 1&3@%@/1' ﬁ"‘ mqa@;wef and
e ve IC e reters

P || t
buc LB BT SRl ettt v o
2- meutunghd@egﬂamum d%fl EJ&-Uzﬂeﬁ@ﬁtﬂ 10&1?11 Bufdc uﬁa',e%t. £2 éidyl

Patient” includes humans

buta-1 gadiper 3-digh butasbd-dien b ehngekdbuy 1 harigl-diyl,
"Preventing"” or "prevention " refers to a reduction in
risk of acquiring a disease or disorder (i.e., causing
at | east one of the clinical synptonms of the disease
not to develop in a patient that nay be exposed to or
predlsposed to t he dlsease but does not yet experlence

_______

e Y e
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functional group within a drug nol ecul e converts the
drug into a prodrug. Typically, the pronoiety wll be

wa@tdoatises t o the drug via bond(s) that are cl eewBEUSI94/016948

enzymati C or non-enzymatic neans in vivo. "Protecting
group” refers to a grouping of atons that when

t hed ) ti f . I I
oy bie eF gl oSk 2 BRIt it B Ry Cou ©
cyd19BGA11den AT PR1, bEXATAL €3-dB, Hi-0LBCl un@ylgr oups can be

found in Geen et al, "Protective Goups in Organic

bu@hk fridis- 14-diylyyee g gnd titnchlkédWhm@SPFC@ﬁdewq&wf saRation a5 |

o SRR haRULS G, B0 M ?

Preﬁ‘ét&b@&l}‘ themy()gthUmup ?;lc(Curdb@) amﬂ?@r gtaneprlelfgrablye(djlt(bm)
r.ny ace tri cet nz .
ety TiosSiesictshy K COmylag. Prelosil g e gryeli

|
kg R e UTFREH R el op R p el sxboms 28y
meshangyil (meuhelnct)r ¢thyt- I,QFCb)alr(stham)t piopsy-¢ 3rdighiprgpano);

ot AT T S G BEBR e B o, e o

Representati ve hydroxy protecting groups include, but
are not limted to, those where the hydraoxy group i

ei t FAlkvlens” bydelfer a8 nayt efiaaathstssiiyedierefsrs to agght-chain

t | .l
sy B 5 g MRoR iy BUPE oeraditved oyt
rerddvay bf eddefdsogen Qtdis fokagh of theften Sertrﬂnzﬂ carbotl ptdnms Mhl ch

one or  nore h){l@pogen atons are_in E’E ﬁtygent ly re eg
strgightchatepayentalkape.dillkong P& AR bEYRI¢ah alkteap graupgsiiacipde, but
substi: t r
SO, ot
suehGEEGrop4odl, propdijeno; BOMa[ 1;23eno, NGh| 1 NG, ete. NBytyleSo R as

i e, FHEN Bl TRSD RIS SRl S

etc;dnkitbhce. -Whédk i eGP N R0l are Ghtedded, thie@otmeatiafire
UNR62C( O) NRBOR6 1. - NR62C( S) NR6OR6 1,

alkaNRGRIGHNRE S PNRBHRGis Lisedh dPre o ke 2h b BIRBO Zroppds €Cinfiok

s FRSPERTSRHpy DL A 0 8 B, PG

PréfbkO¥re sEbight-EHall Qeuraled @li¥ino gioubg dyhethand) &thah@,t;ﬁﬁbano
cycl oal kyl ,” cycl oheteroal kyl, substituted cyclohetero

buﬁinquﬂdtb?We substituted aryl, heteroaryl or
substituted heteroaryl, or optionally R60 and R |
together with the nitrogen atomto which they are
bondadyl” Qiymsalfcyed lﬁdne(tfemomlekwbsmmexstutﬁtrs tasa emdlical -C(O)R™,
cycl ghet er oal k

yl n
W}leff‘d%péﬁblﬂﬁ’gﬁﬂ ANy 6153?13“‘3&} ‘R);fi@%%atuf {ﬂa’éﬂl?&}'l’ aryl ,
| C 1
S e e R S R
indmﬁteebﬁtatrg/hotdrmmnibstfomnw aatetybtcgclobexplicartamybpt i onal |y
R64 and t her tht e _nitrogen atomto which
CYTIHE?‘YHF@E%GW&?Q% %%V ﬂ%’f’%ﬁ‘lc?ﬁgﬁw Y6t substituted
cycl ohet eroal kyl ring. Preferably, substituents .
include -M -R60, =0 -0OR60, -SR60, -S =S, -NR6ORG 1,
=NR6Acyladi®” bydnel f-oOaNparsefanothgosubsiruent, #qfers to pygadical

= S%gb%@gg%ogé 0321@%32' %ﬁ%&xﬁeﬁq%% alkyl, cycloalkyl,

cycl@ftec‘&ﬂaﬁ Q)rﬁﬁﬂ&)l he@f@lmmb&?gl@h@emarylalkyl as defined
ZC(ON OR6 nor e preferab

henemd@epre%mve emﬁdﬁ@nﬁtu g Bare Hmt%@ erS{Y@)@RBo
-P(OQ (OR60) (O ), -0OP(Q (OR60) (OR61), -C(O R6O,
-C(OOR60, -C(ONRBORG 1,-C(O O, nost preferably, -M
-R60, =0, -OR60, -SR60, -NR60OR6 1, -CF3, -CN, -NO2,
-S(O) 2R60, -OP(O) (OR60) ( 1), -C(O R60, -C(O OR60
,-C(O)O wher e R60, R6 1 and R62 are as defined
above. Treatl ng" _or treat rrent of any d| sease or

o Y s o o o a o o o,



to be treated. Reference will now be nmade in detail to
preferred enbodi nents of the invention. Wile the
wa woend@an W || be described in conjunction WRAT/US2604/016948
preferred enbodi ments, it will be understood that it
is not intended to limt the invention to those
acptwurrenci,@ciclehmmanmmmlfr@ cybiehe/ etk carbénylsming! ended
bmmo gggr a%tg_ E es nDdific ons, and edqui val ents
B’ Ry AR ﬂﬁéq§birit and scope of the
invention as defined by the appended clains. 5.2
Cbnpounds of Structural Formula (T) In a first

enbodilkaxyt by telf @mn@amfgn@theit Ehlbstlltnmerntelf@mtd neddiede-OR ™
or a solvate or

s wRSROBH BT Bl LT oo o 35 e

exanpieRﬁtchrde bundenn et Yo, hﬂéﬂﬁ&@ﬁ&hoig* %(I)poxgu 3: gg

aryl, substituted aryl, "aryl
Cyijlgﬁiyxé(i%yiand Bedtksal kyl , substituted cycl oal kyl,
cycl ohet er oal kyl , substituted cycloheteroalkyl,
heteroaryl, substituted heteroaryl, heteroaryl al kyl,
sub$§ “elryoizseifl calak phrt ohaiottier @likseituedk, refers to J radical

shet er.0 R4 and R8 are independently
10 C@@iog‘é’ ore i*r |38 dgﬁ'b"gﬁbp&? ed al kyl, aryl, substituted
aryl, aryIaIkyI substituted aryl al kyl, cycl oal kyl,
substituted c cIoaIkyI, cycl ohet er oal kyl, substituted
cycl bkt by ti%ﬂl |las phit b€ amdher|subssiniesit,irtfetstd anpbevaray | |
ed heteroaryl al kyl ,

aroftEHE AR B S alca bR il iy Bk ok Mook aiamsera a
smgi/e earbbh bSnPef 4 pd %efntafbrﬂdtwm{g /stehd) 05y h{j;)t giddutés indtud®Nshie

t aken toget are al kyldi'yl , substi
15 are gpklyrltir%o mepe%arert;fiom gdeanthrydertss adenapleblylene,

DREBEARING BeklazertRhBOR, bohzp® cBRSHC. rrpBsBalRg Peihohe
flucgenes hb@beneu h@dphﬁieeh@@ldﬁy | dbtiyilaceRBtsLiaBA&chy, ind3he al'ﬁgergz

@@ﬁ@n t oget her, and R3 taken together and R2" and
nap Ae-{05 5 ¢ e PCtaPRENS, Wl%ﬂevaals‘WoBtfittﬁt“e@lem, ipyzntacquie,

enbiBdnR! ek 0
P e e P A BB BB, Rl avesne
20 pyrqr@igenqr;eublaqm mhar}dierﬁStrhmhlﬁhalbm@ﬁtd‘thé liRe ePriifdeybIdl] 3l aryl
u SN i tut a({/kyjo het er oal kyl dlep/l or substituted
gro erpoaSFT< P o‘:ﬁ%/liodr?a‘?‘ili/ mQzs pEcerally, frameniot l3gethenr
znmﬁge al kyl diyl, substituted al kyl diyl, heteroal kyl diyl
or substituted het er oal kyl di yl ; and Y2is (W&4) - 2,
(M2S12) -2, (WeS9)-2, (WeS7)-2, (Wes8)-2, (M@Sll) 2,

ool e afaar de 0l SIRARGAT Rarshp aa percho blky!
25 radtmmh abieh.onk bf Qieh@ﬂro%@@ @dhﬁ%héed % d c%rﬁo\ﬁ%amztyg{%guf‘k '

;R2, R3, R4 and R8 are not
tem*éliﬁil oF Slbtcﬁiéionéfﬁ%dﬁ rﬁ@haicgd wnh@ﬁ@neliﬂrwp Ylyipsical ViSdia)lk)’d grodpts

i d R4

R L TN aer P R W R A

napﬂilyidmgeh 2- ﬁpham/dthanrt s}y b&taphtuyrédleﬂl 1k9mMitaphht1|E’6b%B§§1ab' Y
or ethyl . st

ar e drogen
| 2- “ag%thgi’%@%%gw nletﬁ‘t%ld tirgylilegn V| hgeap@clﬁa; klémt/monenceme mtbided,
30 th rBine%Bd
e IO RO St 1R ek RS L S rgferabty, an
arylaélryl enytp, is §UbE10) byl adclyl . geﬂtlﬁlajlli(aalyy hlkeﬁ}lzlbﬁltall(léyﬁyﬂﬂoiéf)%ﬁ
i\t ut al ky. cl oa
the oY ¢ b s (m: @a’i“ﬂsl'l‘ BPIEHASIG -Cre, mpes mefetaike an
aryldliog @Fdupr C | u
o kol ons o a?ﬁ%ﬁ%ﬁ*?%é‘*ﬂﬂ%’?%t%@i%ﬁﬂﬁnﬂ TRiely of
the apylalkl grpryis (Ri-Cahandrbe ek swidty ipeiCadl )ar e al kyl eno or
het er oal kyl eno. hi still other enbodi nents, RL and R2
taken together, R2 and RB taken together and R2 and R4
t aken together are al kyl eno, substituted al kyl eno,
het er oal kyl eno or substituted heteroalkyleno
Preferably, Rl and R2 taken together and R3 taken

g a o a o,
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the structure:In still other enbodi nents, R3 and R7
taken together are al kyl eno, substituted al kyl eno,
whatenoabkyl eno or substituted heteroal kyl eno. PCT/US2004/016948
Preferably, R3 and R7 taken together are al kyl eno or
het er oal kyl eno. In still other enbodi nents, Rl, R2 and
R4 are hydrogen, al kanyl or substituted al kanyl and R3
is alkyl, substituted al kyl, al kenyl, aryl, arylalkyl,
cycl‘gatlsylkyiObyREcHRE af?art &fantied gtistitenf tferd lti X k&tited or
substituted al kyl eno et eroal kyl eno or substituted

ungpsyrated £VRiA kY., rhdtealf SV bise # spific el pf qatpeptign és intandgd, the
d I
roffep N 3O P e o B AP B

indlmgaebxhtelre potdinaitddytb cgroupy demsté froal dyglopnapan&roytiebatahg;,

. and. R4 are hyl th and [ al kyl
ey et fip e i and gho sy ety (i el el (Co-Cuo
di t
U TRl (G o) BRI
errbodl ments is In stl Il other enbodi nents,

and & Qér I\IIbyo gtséII’éIﬁgI Iheﬁg%fgI“ Irle rgé%Ilher

sat@fa€edadrkinb fntedrcybld ﬂkﬁ ledadih16A vhidl @feesr aidry carbon atoms (and
Rl(R2)(R3)éR4)N has the structure: In still other

any pgseeiptes hydrogea atoms) %fﬁdn@.@e%deéﬂhwi@g@ Wlﬁlrfhe fang e different
t I I
heR AR ) Beltbaori A e RechBH AR AP Ehl A ot g o
limited $6,iN,|P, &) &t Ee@tcerwmﬁb mpec;lﬁchbvelmf sﬁ%ﬁremoe mid{aﬂydl tmd
R3 and 4 realk subst i aryl, .
nomeyA aiIe e helriRg ey Oprrlabtopepy ! in et Tapicel
I SiRgt
cyd’I@lIéﬂéfImlﬁ?ly?EIfﬁé mélg&Iek I?I%t %?%g%nﬁécﬁg)abﬁﬁﬁlb% %il of{dﬁg Efskides,
azxanmmlmcssmlmz@mmemmmm atpevahmeeplpermnc,swaazohdme
m xt.ure of ai n al kanyl groups which have at
pmglgtﬁpe,&uw ‘I:‘B? B‘g(ﬂ{hﬁﬁgﬁs and not nore than eighteen
carbon atons. In still other enbodi nents, RlL, R2 and

R4 are hydrogen and R3 i s substituted al kyl,
subSHetersaliyLHatetoalkanyl, Hetgraalken iy Hetgroaliianyl. Heteroalkyldiyl

ancI:> efda 1&0”%@&@ %IRLI%QIrII@fS nhgw%{ éﬂ)gﬁﬁlt%% ge{ 1It9 alkly L

alkahyyAlRéryl, atkyst, iallyldigl aidkai@am, grogiserespdckiy lonin v@llilch one or
substituted heteroal kyleng, R3 |s alkyl or substituted
moge pbthe gargorRatoms (ﬂ%%rwéﬁp%ated hydieecatome ass e3chp| Y,

b e e
hetBﬁytohﬁc ghiugs waithwaa be dmohedediim tieke gxy)npshmt:lude rtet hedot

S 35 <3 S 7+ 38
e {008 pPadar g CovpNRAE: Hogem bed-Nor SAC ARTR™

PRAL eﬁ(@ﬁzdl PRt t@rpfeeﬁ ake. C-@@;rﬁrsm@lw APinb @IRI: Bwire R*S,

3can7 b3 prgepqored e 1 -known “Synt heti ¢ net hods.
RSBAS R B ® aIRTI)de&w sad indegeadenitly Iamhngen;a’rkﬂymbemutbd

oGl TP A T3t R LRI RIRAST b e,

Aty KR WheRYHIBAL Sub SRLIRALGCIOMEEOAIR nh@tte dlkyl, substituted
o n}';gdrIglu?nof I§§ntu hetic O?Canlc I\/b? - y SuSllg

heterpalkkil, Weteroprdnenbsiatnted lmgfrqarm b@yt‘oar'ylhdkylsxr éulvﬁtlltlaﬁdj book
hetag')arOIaqg}?II c Chenmistry," Beilstein Institute of Organic

Frankfurt, Germany; Feiser et al, "Reagents
for Organlc Synt hesis " Vol urres 1-17, Wley
Interscience; Trost et al ehenS| ve Organic

Sy ntAggioaryl” I”Iéftﬁ’éﬁ?frﬁs PRESE anqtb@fubstrrv@u RETsiora onovalent
hetla%gttoIPr%Iﬁ'c T@%’zﬂ IaQH\?euﬁJy t%g%g%‘c%é aﬂ“%@ ké&iféége&ﬁm %ﬁlsa gmélé
Wley Interscience, 1991; 1g-ar ock " Conprehensi ve
Organic Tr ansf ormations, " "VCH Publishers, 1989;
Paquette, "Encycl opedia of Reagents for Organic
Synt heS| S, " John WI ey & Sons 1995) O:her met hods



10

15

20

25

30

to thiotungstate in the presence of water |leads to
cation exchange (equilibriumto product is driven by
wo et aiBeHf vol atile ammonia) to provide the dBSI/USM04/016948
thiotungstate derivative. Schene 2 W4 4 2 3 As shown
above in Schene 2, addition of a quaternary anmmoni um

ato li o?e]ar% hlte{ty (?atrgtﬁgt%(% artl% Q{S&n{ he a?ﬁ@t@ﬁ)?gﬁ Grqupg include, but

0 ange riumto
areﬂ{dﬁﬁﬁﬁtfed it§ gildups@erited frerh iBtidine a@sfmcﬁdmﬂtbumlb,% ca®dlite)
provi de the deS|red t hi otun state derivative.lt should
chigmanetcheprmeng: cinneliteu figan anslagele ipdazplre iidglte indoline
r
e L Do

isothiddody, mtcazaimmapmmmu@toeadlmle Sumla peammctm@n woul d
be expected to produce a.sta |sf|cal ture of
Ph?ﬂ*‘&ﬁ‘&'@t%e plisanthEpline; phsaazing, Pafbalapineypteyidng urife, gyran,
h@AtnI&hE QR Profd PPirb 52 line,
treat nggoﬁeukgﬂg%th%qy\nﬁtﬂ% an - anmmoni Sﬁnﬁgal %nd lﬁ% ub“é‘é%me
quilihé, deinotiginbejuisedling termolsthiadazolgnthiagblet theophene
ounds desc s Thos
ig Rl Rt g e B, BEfetdiRefetRadY RroBp RS Bolss2l,
meméﬁbdafe%aa%ypﬁﬁs‘r@bretaﬁblmausno%amratqtdtefbtryt refeied
compounds described herein are illustrative rather

heitemrvlcgmms areethesederived frolm thipphgnes @yrr%dt@pwhtoaherelel |
belfoBlBl iR Bl IR ol T pRE Al Al ARSI 2

200 nL of the coIIagen solutlon per transwell, then
i ncubati ng overn|ght at C. The transwel | s are

ass eHsteeaarylalkxl” by i{gelfor ag %&rbofamlathsf hstiygnt Fefers 4 an
R e
typ&&llbrwtmmmﬂtur Ispcaarboreitomeis detlivet ivdth a:lmitérsalyl EtoVBCWhere

b det f I t i
PRt TP RSR (oAb AR B e e ka ot - about
hetl:tQﬁr Akésy1 Thd/8t hdlerSB/IMRY Y R8ustB dirPprafished edbBlintintd, MeS

suspension is added to the upper chanber of each
heneroarndatbyt growmisiai- B@mnﬂtﬁ@dé@@e@wb kybets. tthealippd, allsmwl or

o BRTRC Ry RO R 1 5 BB A1 iy e
5- 2Bhﬁeﬁlbae§medetoirﬁrmofequféa%f 6D0 h&igbgrtdheembpilalkdl, e.g., the
using DiffQuik(r). Cells which did not mgrate are
alk«aeﬂowl&@nm ebatkyrd maiglyof éheietraparpipliat isalpP migmiferss and the
t det ached t ed
hefab ol b £8 A e R bR Jover fiel o' (4000 (o
deternmine the nunber of cells mgrated. 5.4.2

Bi ol ogi cal Assay of Anti.lnvasive Actiyity Conmpounds
and/ Barertgenutic RipgSystel t@é’ctgi%cfr(?ls P?‘ﬁd?“‘émr nBﬁU‘é"é’iWe

reféf} Q@% tnxsa um@d egaqc o%fgfcg]afc' ‘JB% %yﬁgﬁl nrgaﬁmg;hg@g.@gaga'

eleeatsfcsy%wifa) s;featﬂoelly incluted ehdthirhthe definicion ef Grusérit tatdreatic ring
basement nmenbrane (Matrigel (r))in an assay known as a

systam'r rgdned yingsysisms in whishyne )T WorsRirtheringy are aromatic and one

C

or @ggecégﬁgﬁ ég%sy ar% gﬁgn;lg%soé &%&@ﬁeﬁ sgtg Fl (qk Stﬁr ganﬁhe ﬂu@tene

mdaﬁé:,omi?dhb,tplteﬁﬁlenhlﬁ%&ﬂﬂ?}lpldﬁbpd)blﬁmmma.‘m:ttatg’nyatgmsypxﬂucﬂélbut are
col | a in, sulfa oteo ans such

notlimyjeioe toeeco?ﬁnt SRR A e %r

azateﬁef B&%ﬂé RhAReE béroacsnet NasaAMERE, ﬂqoeﬁametaaéea@tmap&ne
( TGFb, ur oki nase-type pfasntnogen acti vator (uPA)

heXalmuei midacemie noigdacenctindancomd¢neppyphtizatenet msa@@ﬁmqtﬁphene
known as pl asm nogen activator inhibitor type 1
(PAI-1)) (Chanbers et al, Cane. Res. 1995,
55:1578-1585). Results ob[ﬁined in this assay for
compounds whi ch target extracellular receptors or
enzymes are typically predictive of the efficacy of
these conpounds in VIVO (Rabbanl et aI , 1995 Int
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wells of a 24-well plate. The nenbranes are dried
overnight in a biological safety cabinet, then

wo edwdrasted by addi ng 100 ni of DMEM cont ai ni NBCT/US2004/016948

antibiotics for 1 hour on a shaker table. The DMEMi s
renoved fromeach insert by aspiration and 0.8 nL of

M 10, % FBS ibiotics is ad wel | t he
ot el e R e PP et Dot Sreul
phéigent| sHeahlené, dicinerpleihdembSyrene, py@athréddHvbicene,

~antibiotics éﬁ ), human d u-pl asm nogen (5 ng/nL),
triphenylsngs tieapbBakeas abdthsdikeest ed are added to the top

inside of the transwell ("upper chanber"). The cells

which are to be tested are trypsinized and resuspended

i n CRA&kbitdidtedohmniatis RindSystanltieyitsedf driae padpf ehethirer of

t he traQ§meII at a final.conc?ntrat'oE of 800, 000
subsgfeB, fELeTs 1 PRCALTOANSHRE BYEtam & YBiSA o ALMBLs caron

' G AR InAepdAdaitey feplab&EWith the same

ato?‘%c(g%%%g’d&i@%&%%%m églg% C(% at rmg%her e%;‘ o? 72 hours.
or diffeeant hetexpatomi. oRypiedh beterslajomsdpaeilpseethic aarbion atgmsauclude, but

i ng.Di.ff Qi G in). .
e PR L Rt . S SBe El Bl PRutiBRCio st
“pdYBhitHcfRddréthatid n@ENstedR!” lafe fvkedotingldydtenBtin whveOenetdimeorg bt

t he menbrane. The nenbranes are detached fromthe
the; hings SyarPmatc ARl ene oxmere 8f the rings ats saipipd egunsatugatpdysuch

' ( -l DS . r
as 54 O, TR by BE NG AR R, ERUHRE e
indolived@flthese, @at arypicabphréntdmeboat@néticetinssyseurstisdude) dut are
%hgtted as a function of inhibitor concentration.h. 4.3
notrijped-er Artndels, gskargls, Breampline, AREAMARE HEhEOmERS, Gingline,
furg TRGUBHE, (N Re RN Sdofbe A AR BOGDD fur 6 idokhiofhch®
isoidtd, ivelridaling édogainofing, iextdaaole isolxarde naplthjridiaé, oxediazole,
endothelial cells ("HUVEC') or human m.croyascul ar
oxgzqlfo PRaNIdine; egmwgﬂéﬂ-dm/éénﬁm&mlwﬁ, R ,3?4@16 B9 or
QA COMIR S ideY pyrdb Qe Py¥adzift, pAriaRRCHHMRAAOPy®dle,
pﬁggkéi 5 é%?ﬁgﬁéﬁkmftﬁp ibr?ggggn}(gég?ht |ﬁﬁ%ho§pﬁate ©
pyi_wlﬁzfieeé qdirm?blim_eql(ii/‘nﬁLBS;,c' (_)uihtlrdizanel qainpy4lue, ie)aaiﬁz, tmﬁfll@mib,n
.i s adde uni ts i nal .concentration) and the
th‘?ﬁo&](?’glpggl? 5 HE ?,ggjéqhﬁne“agc}]@pg ed to a 24-well plate
(0.5 nmL per well). The fibrin gel is allowed to form
and then VEGF and bFG- are added to the wells (each at,
5 nﬁPhﬁmxaceuﬂlcalmnmﬂsmp@’{ xieﬁqﬁ; togt d@g@t Quergempeeng akthe invention
onpound. ..Th el [ e.:l.0c j % :
and § GG e e BB RE Wi Ehe o fippiha ¥ btidifled
to@pu&mﬁd and cl assified as either rounded, el ongated
w th no branches, elongated with one branch, or
el ongated with 2 or nore branches. Results are

EXPESE, %%q &%ic{il acYSthid6a 9’frjf_érsdﬂofalf ﬁ%[t%@td c%hb%& Sftngac h

conc . Typically, in the presence
invehti@r) grhigepussessasithdddsired phariatdogieatedctiviey dfitae paeunded

or form undifferentiated Eﬁbes gg.%., 0 or. 1 branch
comppundy Suigl s3lts ipcludsy ) A additanesalis, fommpdpuith inoggapiq arids

; . o (o b . . fi i

sudhigs I RARRE GoldOhy AU bRROMAEIG 450 HiGR LI Prosplcyi
acid) 4rerthatike; @5 Saymed evithorpali¢ a¢idesich as agaticfagidgprapemi¢ arid,

observe en endot helial.ce|ls.are,cultured.on.. .
hexmR A8 er5loReaEranis; i Byedii€ b Pt Bfig etiegpia
maldmOad® kudcidi®)acidERERt hallj mleiealclds fildarid) 404, €ataris/aek Eikric

are transferred onto Matrigel (r)- coated 24-well = .
acig) enasic anid, 3ihdydoxyhenzex) benzeigasid, einpenicaoid mangdelic acid,

hours. Inhibitors are tested by addition at either the

same tinme as the endothelial cells or at various tine
points thereafter. Tube fprmation can al so be

stimul ated by addi ng angi ogenic grom h factors such as

bFGF or VEGF, differentiation stinulating agents

(e.g., PMA) or conbinations thereof. This assay nodels

o o o s oy o o




10

15

20

25

30

wells of the plate (0.1-1 ng/nL in PBS, 0.1 nL per

well for 30 mnutes at roomtenperature). After
wonmsdiirgedt he plate (3x w PBS), 3-6,000 cells aca/yd2ae4¢rd6948

per well and allowed to attach for 4 hours (37 C 5%

CX2) in Endothelial Gowth Medium (EGM C onetics) or
mbthaRQuiiEdt aci@ etk AlcEll RG] %. di | aqand any

unattached cells g?gﬂ?g%%§égAggﬁéﬁgﬁgﬂgﬂggéﬁhhours and
2-hydrexyethaaesulopin asidh baezenesaifotit-agid, Aghhidbeazendsdoniclacld)

_ ' ed. ch [ .. ounds be tested

2- Rt lolereRh RACH4, - B Resipnic s BB ot Bnidricisbat o

4-(Bthy i G dTIR2)2]00r-2 2 e 4 & atosylidvAshd (FhidRBEIBhiciasigadded to
each wel.l .and allowed to incubate Trom1-4 hrs. The

3-Ritfoalppeec atidsouthylagstie roi sesianplitylaoetis acids laungl sobflutic
i hodk R TERUE A L0 AR L5528,

inproliferalion betwe
mugontcaacty, agd thedike cam(@psaltd Sormid sven aarachisspionyit LR hahe

ith h Ils.
paftit Pohpatiadt fellaSh by b Btetatfoh Rizo o Ik CtahinprancabtAge carth
iorl, ®r @n alumhif@Rionl 8r BNRGWEkL With'ag of zﬁﬁcelqas@t ehﬁ:ls[ae%glafnone,

_attach overnight. Serumfree nmediumis

digthamolgaying trgihanofamise) N-metindgloyancine and thedikeor 24 hrs.
Medi um contai ning 10% FBS is then added to each well
to stinulate proliferation. Conpounds to be tested are
| ncl'BhgthacsutisaliPacobpthble viRtleS refbs 4&h dfttedi! RtjuhS ekdpient
added to the plate and the assay devel oped and read as

or eatael Vi Whigha\compausd af the investiopsaidougistered. al so be
enpl oyed to evaluate the effects of the conmpounds of
the invention on the proliferation of other cell types
i nciRatienty inclnaas huelans. Eeephs tHimianVEEF “garnbREEuvaul d

. tnolt1 be ﬁﬁd to stimulate growth of the cells. If there

intgrehangpably Beret anti proliferative activity, induction
of apoptosis may be nmeasured using Tunor TACS
(Genzyne). 5.4.5 Assays of Cytotoxicity The cytotoxic
ef f elteventing’confpuenerdtionerstars toecretiestivinrin rialy obsoquiring a

. ] .Qr vario cell types. including tunor

ais 85 BEENIRE R rA R FoSone o ATinscbl s Oms of e discase

notnadéaiditigespafichtytRatGad B‘éSéS(PMs' i i ‘
a densi tyapspf 5-10, 008, cells éggyg\}/\gﬁals%&gtgg{e&gﬁa&%

doesngt ¥t exparisBemerdisnley symntomslofdie discaseyar i ety of
concentrations and allowed to incubate with the cells
for 24 hours. The cells are washed 3X with nmedi a. For
cyt‘@Prodiug? teferaasayaivativasty dmg nesbduld thai huird £ omMega

otoxjicity kit is used. 5.4.6 Corneal

96- wel. | .
tfanAﬁ’ﬁ%@%h%éf‘l@ thpbrdy torelegse sherctive dsigd Rredrugsamtficghently,
althi 1GRbesk 0 Lhad by volpert et al, J° din.
BTNl g SRR, Bty LTl e

nvest .
drug. 180yduBybemsitaining daraasyed éaedriedd, ﬁﬁlekﬁhpleﬁé d¥ulfonate,
e

conprj sed of dron(r), bFG- (150 n and t
estef SRR RBOHY VRS ey e a b detivp i Brovideyhe hydroxyl
. H . . . . h
compBGh®| AR EMIRA®ntdiihd fnigQh donFerted f%%ﬁ@i@ako dae 7 days

i mbus. Neovascul arization i s assesse

carbamats; ainifls) enaming, omineON-playplionyh IN-phdspharyeorNaslfseli zed
carbon to

infused, wi t dye such as col | oi dal
ool G R pEbigholo S & ST (it viF inecanuine eoimnames o
carboRBliCaid@Ras rhd ko éred 9 %H%ét%ﬁéin&ﬁﬂn% Bigy1 ggtreﬁeﬂnﬁ
flattened and phot ographed to assess The degree of

thiogsievaamisicarihydiiazidn prodees; el e yyolyeedguanol tb at@dddote

' j ak,_ Vv r,.length or si b
car e R BT By B by e St han
thosa distay abovepee fvell imowe ssthptskidled yrtasn.descri bed by
Passaniti et al., Lab Invest. 1992, 57:519-528.
| ce-cold Matrigei(r) {e.g, 500 nL) (Coll aborative
Bi omedi cal Products, Inc., Bedford, MA) is mxed with
heparin {e.g., 50 ng/m), FG-2 {e.g., 400 ng/nm) and
the conpound to be tested. In sone assays, bFGF may be

o "
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abdom nal mdline, and the Matrigei(r) plugs are
recovered and scanned i mmedi at el yat hi gh resol ution.
waPlongsioagde t hen di spersed in water and i ncubatred/e8208i/0T6948
over ni ght. Henogl obin (Hb) | evels are determ ned using
Drabkin's solution (e.g., obtained from Sigma)
according to the manufacturers' instructions. The
anmount of Hb in the plug is an indirect neasure of
angl PERAGISHYS ré¥Srsitd afeinl 8CHrtebie: abmy fHat heli@@do 'n{hsk Be
anple. In addition, or alternatively, animals m
fumqﬁ]OQéltgé@iumwﬂbm a dyug molgonlecqonygrisihaduiginio anpdme. yplcally,
t I .
eBloFlo B R o ke O R Bk B E ) R e ¥ lmanic
or abweniynadticfrhesns e@sgemce in the di spersed plug which is
determned fluorinetrically serves as a neasure of
anglogene5|s in the plug. Staining with mA\b anti-CD3 1
( CD?"Pilotéém ?Efe?srtg QP& r?étofca%ﬁls AANRRLPRAREPLY ©
may al so be us o confirm neovesse
reafcmvﬂﬁtﬂcnmaah grbupiio rovalesid mdskssiedyces or pm,rerp‘s ugstiviby o tBe

Chi h | | nb
ruslof) St R rEuPT e ERs e FEART SECGEEL ped
“PR¥tedNIBYRBuRtin Drgadit ChOMRESY(WiledRe ed. 91%1) 4d B eful.,

mesh contai ni ng either ang@ogenlc factors (bFGF) or
“Compenrdiga|af Sypthgtic Qﬁgﬁnm Metheds’s Vplsat SdJ ol Wikeli@ntAns

199} 139 a%ke Sregenqm&e al RYO ?C%Pg ggouis %Md%bglﬁra\rlee go Prrrute?(’i tg

days anta Angi ogenes SIS

fommcbtyattﬂﬂu@yamylmmm B@ztyl'dﬁymlbdl@dl’lt agﬂz QI squar es
n the nes contain vessel s.

[
terkggf@&%bﬂn% aoeg)eﬁ*égwgylﬁm(‘BTMSoh ZéHaIGMSILy#s%Pesulfonyl
“ ra @tﬁﬁfl‘y wi th Tunor
( 5@9&{ ?ghfyrl] Flg)sg{sﬁgegl\{mﬁ g&ﬁl F g’c e]lyFJg ,Wafror exanple, 1-5 x
9- Mergdahbthyh»kydzdnbo@ﬂ.[ﬁ‘M& hitrgvaratrydoxyearoayl ¢ Né/(b(a’t) and
rostate cell line MatL are m th I\/at )
 offeresrpa e RO e SaiRs B ode ke b Sl
tthsB %vh@fe%@ ﬁ?&roﬁ'ﬁ §Fdi1b beditep ac%@sﬁ&d SMalkyldted s@CKDendyITRRS
tunor cells and a powerful angi ogenic response can
trlttvleetb@s @s well as alkyhethers) fgahydrapyraalybethers, triglkylsdlal/ethervland
auaﬂéiétunnr and anti-angi ogenic action of a conpound in
3 %5§ual tunor environnment can be eval uated by
including it in the plug. Measurenent is then nmade of
tumpr weight, Hb levels or fluorescence |evels (of a

dext Sebstituledrefshoion grew) Wigkhieh prg idnerig hydragen ptpms are

R s TR B P L BESRGBIGE T B b
incKeRepButakd ndt/bdxatedctfa MbR&‘t adee0s-ORMPISRE, o8k RS NOR R ce
are inoculated wt A- MB- 231 cel | s égunan br east
=Near ct-Fonl\: éﬁ@NwaiCrN,géﬁQ rNOp Nox-NpeSE Y s- 3@ )
RS imals. Th
-S@Bﬁ?é%s?%%@t oL O O B P U et i -

-OPE)(ORGyiomFhg- (E(Q)Rﬁ° t(E(St)Ié(H crome Oy I(ONB “R°E-@(er)ai, ned

ke, P AMRA, MEELOR RS L R Kol °

-C 69{“‘ IWheRREL ‘?&Qper{ﬂeﬁﬁyﬁ ﬁ&bg@ﬂ R‘gQE Gl Q(f’g aﬁ’(i Rﬂlﬁe
unDrs are anal yzed by E, anti-
indepar@emily hydrdza@Da8ys sebsmuﬁgi alliylh@lkoxw nmstmuncbalkwey,

oy, 3B Satferideb ol S iyl Sl St ER

aryl &abstitived anl, retetdmyl GrGubstitityd Bétefobsy, cRBPALRAE R* and R6'
described herein in a simlar manner. 5.4.11 Xenograft

togetgewiththavmitrasensaipm topdichdheoya &gncfrﬁélyfoan a6 ypleheterpalieyl or
I
sugsﬁ{utéd’]{ye R)tl&{ep&l %gsiﬁlgr% %&F R® o%ﬁgg@xg?ﬁ 1y I’lyq_r,(r) gen, alkyl,

NatI Acad. Sci. USA 1993,,K 90 5021-5025). Late
net astasi s i nvol ves the skbps of attachment and

extravasation of tunor cells, local invasion, seeding,
prollferatlon and anglogene3|s Hunan prostatlc

AN M\ o s o T
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Animal s are treated with a test conposition at

| OOng/ ani mal /day given g.d. IP. Single netastatic
woeebd/sioagad foci are visualized and quanti t at eddayus2004/016948

fluorescence m croscopy or light m croscopic

hi stochem stry or by grinding the tissue and

subptiaund dlﬁj{ll a1, cotledikpre substtubiisyloalkyl, RocldRétefafdit, Substituted
| abel . 12 I nhibition of Spontaneous Metastasis In

cquweraykﬂpml éﬁbﬁtlﬁﬁﬁ@:?ﬁ}'&r‘i‘ﬁef@&‘ll(\yé!“i’sx'?’él§3¢h@ei0&f}'l or

o TARAT I’ Bt Falp RS RN SOhIE ShoiPthey atdonddd form

a cgcloateroalily] & substituted cyadlblsaxerbaikylm@mﬂrefesdbm tsuliddituents

inc up yﬁfathg%éwn}SRf ﬁ%i F ng{‘@g @30 hfpr?é‘lof

-smam aNmn;N? ﬂJ - S A 609@9;@1 CoS@G)ER Jmob@) )2,
a6r01 intra erjtones al’l se 6%st

-P(&) )6@) TG o)ﬁﬂ& s Oi%o,l{ﬂé Rtn-@ES)Q% , 200

AP AR ODRLRS, W BLAgS ByL B

-SEOBNINRSTRANIOFR -EN, eN@h V8(OBRI’cIPgOf(ERS))(O) amn)((y)(@“)(ow‘)

hicl h -
USRI SO B BSS, b e P o P 0. G5

} PRFcoEMt Si eoal 6 at e
RISt a Vel G/ ptliol it N R
-C(m)om“z £Cte" wineaRERD'r andat’f aﬂe.aeaeﬁmsmowbed supr a,

i njected through the tail vein of a nude nouse.

Typically, these mce are sacrificed 28 days after

t uneFrea@ld or PREHIEAT OF aemséa!g@ bf dllsMﬁglsre?é@llH ghed for

t he presence of metast ases. Lewi s Lung
emiBzchmientp treamdoiratangythd disease G mmeﬂﬂws atrastmg driredncangtbe

oo BB TR et S0 ERn S BRR e HOB

anoMidr a4 o@iment ¢ trell{m%‘abll “trelafhitht” xle[b% to akdelforatiiZit 8sB&de
It is propagated assage in C57BL/6 mice b

y
physisabparametsty gvm@ibr@w a@tu h?rfh%?ﬁﬂllblg by tha pagienfy In yet another

emt?cﬁﬂn@!ﬂl otgeeaﬁgg’iprc%%gﬁﬂe?xt re %A‘fozmﬁl%ltmgatﬁe {seés% or dlsorder

ehel C oup
eltﬁeophmuyl (a@e&%ilwatxﬂipbﬁmﬁlsce@ﬁlblee;ynfpm‘m) @hpﬁmugmunﬁ eg.,
npl ant are us i npl ant ed by

Sta@U%ﬁé@péﬁﬁ é@hxsw eerem&tqrb AT B%tha Irzyq appihey %f@h%{neﬁtr “treating”
d I | anted as

o RSN SSAL AL o ) SO BRI o
-cells. Treatnent begl ns 24 hours after inplant or is

del ayed unti unmor of spec:lfled size (usu
o, Lieranbiisalls Seactipantiunt Fcaps iAot ohe cpaapind that

whéipzi'ﬂ?ﬁHﬁférécﬁtoaaqﬁ'n@ﬁt%lefr@ﬂlng aRtisel& tsuffientto €B¥& such

Animal s are fol ovved by wei ghi ng, pal pation, and
treatmer fortire disease. Thabthemipeetically pffeqivetammnt vwnlbﬂury depending

nt r eat ed n Cj pi ents 12 .after
on {HR P SR St EiSeRis AR R TS 8D Bep0eign oLt patent
to bdBEEh@Y, survival tinme is 18-28 days. A positive control
compound, for exanple, cyclophosphanide at 20
nmg/ kg/injection per day on days 1-11 is used. Results
co
c RS AL YP oAl A0 LB R e

invéhi@ha wéluld the asiehtvort will bddestrétadd in Gﬂi’gﬁﬁdtidnCWhtIS the\prefered
tested i.n two dose 4.14 3LL Lewi s Lung

embsginaenis HawilHg ‘PFE‘FSF“GdGWHta 13332/ 195@6%%&9& thsinyention;te
h l:
ol Bk e b, B,

J Nafl. Cane. Inst. 55:1257- 1264 Corelik et al, Rec.
Results Cane. Res. 1980, 75:20-28; I|sakov et aI,

I nvasi on Metas. 1982, 2:12-32; Tal madge et al, J. Nafl
Cane. Inst. 1982, 59:975-980; Hilgard et al, Br. J.
Cancer 1977, 35:78-86). Test mice are nale C57BL/ 6
n1ce 2 3 nDnths oId Follomnng subcutaneous

Y T . M L
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20

25

30

days after dorsal sc injection of 106 cells. The day

of tunor appearance and the dianeters of established
wa 001 3@r e measured by caliper every two dayCTIos2004/016948

treatnment is given as one or two doses of conpound,

per week. I n another enbodi nent, the conpound is

del.i vered hy osnptic m nipunp.  hi experinents
S G O AlERis s et Bl T S sopRs e
int&RoR 28 Reed 5 ARe BFPRnid b, M ce are randoni zed into

two groups: (1) prlnary tunDr is conpletely excised;
5.3r (Comphumds : -d and t he tunor |s | eft

i ntact . h t.umm 0
ar o P SR e eaé s iR PR @pgund of
st tulf yrniudlag): that can be safely resected with high
survival and w thout | ocal regromtg After 2 1 days,
all mce are sacr|f|c$ and autopBied. Lungs are
removed and wei ghegR—N+wpgs @f erfiNe®si n Bouin's
sol ution and the nunbgg of visiblgsnetastases is
recorded. The dianeters of the netastases are al so
nmeasur ed using a binocul ar (gt ereoscope equi pped with a
m cr onet er - cont ai ni ng ocular under 8X nagni fication.
or@kolvhae: drdsidmtodr Niogideabaeosewhaeianeters, it is
possi bl eto cal cul ate the vol une of each nmetastasis. To
determine the total volume of netastases per |ung, the
mean nunhgr pofpvisi [ [ A o1 y the
mean volnargtéRofR rrgt zﬁ%gg%mﬁﬁﬁdﬁér%%g i ﬁfeiyf?
subsetuasit it ylcargk srwbtshtuted aryk apm'l]sylbtuﬁ)sﬁmtedmslaﬂ@l cycloalkyl,

R A I A AT M R ]

suﬁsetutmeteoetrymaewmw QbstidiedWbt@barylalkyl, heteroalkyl or
| uor odeoxyuridine’is 1noculated into the peritoneuns

SmwﬂHK%Mnﬁﬁ@@bﬂing (and, if used, tunor-resected nice).
After 30 mn, mce are given 1 nCi of 1251dUd
(1 ododeoxyuridine). One day |later, lungs and spl eens

are renpvEtnd R} areingbgshdamty l@cﬁ@@hﬁﬁkylf sdt%ﬁtuté& zﬂkyl aryl,
i ncor por ation i s nmeasured usi ng

substitatediatyh, ayatiyh quipstifed arylatien qycl?@tl@yl ﬁéb%ﬁutaésmloeknlo
oy PR it B ERHFr ARAP IR BB BEOHRRyL
heﬁd@mtylatldyd: slslbﬂﬁ:utpd)hﬂbmaryMlklebrctanoaH{yhdnesub&rittlteld hietecdallad or

nona ated tunorbearing controls. (Anputation of a
ar?'t‘rl?’?ﬁ eé’eﬁll%w ‘?1{355‘ FURBICB&Zr i ng nouse has no known

effect on subsequent netastasis, ruling out possible

ef fects of anestheS|a stress or surgery). Mce are

killed 1@ptiendbyR' and Bf taétmptﬁgathreoare alleidizt, ashstitwedbalkyldiyl,

as . descri bed 5.5 Therapeutic Uses A

he%?ﬁ;%ﬁh‘é’%? substityted hetgro a?@ﬁ%m’a (1) and/or a

phar maceut i cal conp05|t|on thereof is adm nistered to

a patient, preferab @ﬁ g human, sufferrn froma

di sease ciptipaallyeR; 2ediRhiake tagether are alieyldizh, isubstitused alkyldiyl,

nt,vas a a udes abnor mal
heheé%a&}%@gw gﬁ'ﬁu u‘ftu{eﬁ%g{?r%aﬂ(ayl&t"lte formati on of new bl ood
vessel s, larger blood vessels, nore branched bl ood

vessel s and ané’ ot her pechani sm which l,eads to an
i ncr easeerb‘P'éﬁi Rapnd/Rntpken jogethey R @néRm@@aéegfﬂtqrég%

fry 4 t tions
G e R S S R L S S VI A
mwaﬁcmhaéwﬂamwhhﬂ,Preferably, di seases characterized by
aberrant vascul arization include, but are not limted
to, cancer (e.g., any vascul arized tunor, preferably,
a solid tunor, including but not limted to,
carci nomas of the lung, breast, ovary, stomach,
pancreas, | arynx, esophagE , testes, liver, parotid,
bilary tract, colon, rect a] cervix, uterus,
endonetrium ki dney, bladder, prostrate, thyroid,
squanous cel | carcinonas adenocarC|nonas smal | cel

e




degeneration and rheumatoid arthritis. Further, a

conpound of structural fornmula (1) and/or a
woed/mm@a@ut i cal composition thereof may be admaT/sd2e04¢d6948

to a patient, preferably a human, suffering froma

di sease associated wi th copper netabolism disorders

(e.g. pmﬁaﬁy @a;%ﬁ&\ €}kl t(i%:ﬁi%g, lﬁg)%?.i [ e"gge};%qs“%&‘lz

a |sease Stil urt

anfl gk rifea tegqthcamjd aikylaxypmbsmmed hn@mxymm@slktymﬂ or
dm ni stered to a patient, preferably a

Suhgﬁﬁtggk?ter% kgi‘l and/ or prevent obesity. The conpounds

of structural forrmula (T) may be al so used to reduce

| evel s of infla tor cytoklnes (e.g., TNF-a, TNF-b,

5 I L-8, et @Pjiondlly, Br ardrRhtadsem tagethey are aikyidipi, bitistituteddik gitiiyl,

hefBYaB8d ngi.ogenesi s and obesity
efffoalidis ?’o&bgﬁtﬁgw‘%&ﬁc’n@“ﬂﬁ\‘ég it . 2000,

902: 212-2%; Pan et al , Cancer Res., 2002,

52: 4854- 4859 da_ et oki ne ow h Fact or
o 008 BT S S a(WzSS):Q Wo893008;50)"

(“ggg 21»,@24} §|K)M yake et al, J. Neuropathol. Exp. Neurol.
59:18-28; Koch et al, SC|ence 1992, 255:1798-801;
10 Csama et al, Infect. Inmun. 2002, 70:6294-6301; etal.,
Med, 1 4:923- Stillofurther campound of
str &%f‘ﬁ?%?mf?%gmwa%ﬁ)(&)%h/ gd all %fﬂ%\lr 3URI IETRQ R' and R®
areG RO eromntdmr%ai‘boﬁﬁﬁen*@se Yalgf(f}vg FL &1 JfR2RPAE BMIRS
6pr,efer ly a human, erlng om a neurodégeneratlvé
R° R 'sandderare pet alikdat and/ or prevent the

neu i.sorder. Elevated | evels of copper
hav gp ggﬁﬂ§g§@$¥ﬁ 9 % the art to nediate the

pat hobi ol ogy of various neurodegenerative disorders
i ncl udi ng Al zhei nR!' s dlseaseR5anyotroph|c | atera

sclerosis (AL qQﬁFgrlon $ (LI anos et al , DNA
Cell Biol. 200 259-2 et al, Fund. Neurol
2001, 75:181-188: R erry et alR CNS Drugs 2002,

15 7(5:339-352; Kowal i k-Jankowska et al, Environ Health

PreRgAiDEgt 2, 5: 869-870; Maynard et al, J. Biol.
refgra n?e%o(zvgg 77, 44670- 44676, Gnjec et al , Front

Bi omomemdlmaﬂzax leSétrong 8R! a2 af ancBRaisrho?ﬁﬁ(ill Bl dther

Br own, Brain Res. Bull
eméB‘PTS@S P%%n arch}ygrQgss aligmy! orsubpiatued@pkanyl. Preferably,
R', 30 az&ﬁ“yeﬁ)ydro%e'nl heliil byt | 1 accordance with the
‘i nvention, ‘a conpoun ¥ructural formula (1) and/or
20 a rihestlﬂﬁmlmnten‘dnaﬂlnmntmﬁé ahd RA ateluditapof Preferdiy, R' and R? are
1naﬁ nlsﬁered to a patient, preferably a human, to
égt I'seases characterized by dysregulated activity

of Thkan NGk BrBbdinL LY Sagligaﬁlgl REbRRIRY %lﬁgnrﬁfalkenyl

i nfl ammatory responsé. Fur In cer
subgitwiedintkenylsaryh subsmwam gy, anyia]kybl kabrstinhed Attt galoalkyl

f t d t t t
or SHMRARA by 0ighy Brd o R LR, Bk akebogtuweraraaliotenagai not
25 substmiﬂed) Hchﬂ:lnS SlasésalRyleld SPSUBSHR A MRIAGHIE li‘:rfoe q\/Igye pre fgrab Ly,

; aberrant vascul ari zati on, copper metabolism er
R’ a9d & dekegdpesthariapealyleen @Ileh%eroaibpalsm .y or NF-kB

013t O 5EALCK A RUEBIAGE B o0 Y 2Bt

and RApnd8* teked tégethet b d@kﬁmkmlﬁﬁnﬁéd ARFekY, %@@?&auaneno or
ytreating anot her

sorder and concurrentl (e
Subsg'.t eiﬂ?tﬁrﬁ@ KiiengoRreferaplyekbantR iksntseatber, & and Ra taken
30 to g € Iy
B T R R el e R Zre BBl KGN R R AN s

the sirvgfupe: pharmaceutical conpositions thereof may be
advant ageousl y used in human nedi ci ne. As previously
described in Section 4.5;7supra, conpounds of
structural Formula (1) and/ or pharnaceutica
conpositions thereof are useful for the treatnent
and/or preventlon of varlous dlseases or dlsorders

g, S - .

e
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animal, nore preferably, a mammal and nost preferably,

a human. The present conpounds of structural Formula
W@ do4ardé4or pharmaceuti cal conpositions ther ecPCT/HS04/016948

preferably adm nistered orally. The conmpounds of

structural Formula (1) and/or pharnmaceutica

conposi tions thereof y al so, be adm ni stered by any

ot her conveni ent rout anpl e, by infusion or

bol us injection, by abgonpti®n through epithelial or

nmucocut aneous |ini ngs\(6. g#gral mucosa, rectal and

intestinal nucosa, etc'). Adm nistration can be

SYSHUREHIE offer LAEHimeRI ROMRI etlilke\ﬁetf)é'etﬁéfsd&e iR l%ﬁﬁ? KO ed

(e.g., encapsulation in I1posones, n1cropar¥|c’es,
aligvilenoobetproalkgleno onpshstieged letarodlkylbat. Rraferdidy, RSemdtRI taken

adm ni ster, a c ou of structural Fornmula (I) and/or
to%ﬂ%ﬁr ﬁffcaé%l%oa?rqgg%%gﬂf‘?oon thereof. Methods of
admia bl bkt @bddimkad R, REbn @R ald My dldglh tfthnk Por substituted

i ntrader;mal , intramuscular, intraperitoneal,
alkapylramddt ddialkyk sehstituierbalky, alkenyl.cangsarylallsdi dwtaalkyl or B and

e R AR S gl

hetearatliybanoarPryfetablyt, RE, Réadrsl, R ‘nos methgy St @rang IR>ns alkPe

referr de of admnjstration is Left to the
S“‘gﬁt‘%?cﬁ%‘ﬁg‘nfrﬁgfn lﬁygﬁ%ﬂxli SRR ar Bv% and Blé%%tqgﬁﬂlpm‘rﬁ
alkyRAB ok B@teﬁiaﬁéglé_ﬂh eﬁﬁ%‘, Ralr2cHR %ﬁaké)fﬁethglp 0B and R? is
instances, admnistration wll result I'n %e rel ease
alkgt, substitwehplyln dkenyl, @yh, agtlalkdlor Epeloalkgl. (1) and/ or

pha ical, co Si i 3 reof into the

D1 o SR SrorBRER i LeIRMATRE R 5. " ¢y be

desiraple to adninuster one or ﬁnre conpounds of

st r uchyrak k& l_ané and/ or phar eut {|cal LJ/J\
conposj tion theseof| JI_)o\ca’I’gy\t’O“Nh ar e@/IUT?\ neelee OH ,
treatnent. This may be achievedJ for exanple, and not

by way of limtation, by |ocal infusion during

surgeny, iopical application, e.g., in conjungtion
vvith_ﬁLdressi ng| aft ar s/uLg/e@(S by i\nj eftoit g\ by
means [of \g theter,—%ty-f:é@s o a supposi blﬁy,
means of an inplant, said inplant being of a pokausg,
non- porous, or gelatinous material, including

menbr anes, such as sialastic nenbranes, or fibers. In

one enhodi nent, adm nigFMation ¢can be by direct
i nj ectyjpnsat t_h_%ksi t o f or [r_eJ+ site) of ab,elr_gﬂﬁ
vascul gri zation’(e. g., -eahcer o '5$§ﬁpitis;N+ OAc

certain enbodinénts, it may be desirable to | ntroduce
one or nore conmpounds of structural Fornula (1) and/or
phar maceuti cal conpositions thereof into the centra

nervous system by any sui {abl ute, including
intraventricul ar, inK*arﬂEtarﬁgzg epi dural injection.
Intraventricular injection may be facilitated by an

intraventricular catheter, for exanple, attached to a

reservoif, such as an Ommya heservpir. A conpound of
struct urﬁstlﬁcﬂtbﬁme@beayn%m Eﬁgﬁ}?{g@éﬁlt i cal
conposition thereof may al so be adm nistered directly
to the lung by inhal ation. For adninistration by

i nhal ation, a c nd ®H structural Formula (1)

and/ or pharmaceutical conposition thereof nay be
conveniently delivered to the lung by a nunber of

di ff [ . Fo. , tered Do I nh
(vt I e e RIS Conc arm &

suitable | ow boiling propellant, (e.g.,

di chl or odi f | uor onet hane, tfri ch) orofl uoronet hane,

di chl orot etraf | uor oet hareN+ear bon di oxi de or any ot her
sui tabl e gas) may be ungJto del i ver conpounds of
structural Fornmula (1) an@/ or pharnaceutica
conpositions thereof directly to the |ung.

Al ternatively, a Dry Powder Inhaler ("DPlI") device may

. - . o
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may then be directly inhaled into the lung. In one

enbodi nent, a nebulizer is used to deliver a conpound
waoofoostmos@t ural Formula (1) and/ or phar naceut i @alT/US2004/016948

conposition thereof to the lung. Nebulizers create

aerosols fron1|iquid drug fornmul ations by usi ng, for

exa e | trasonjc enqu% to formfin articles, that

g RiRAnSY K| ctand Ry ar methyl Absind and 1 and R
ta@éd fog&her]are GRYLR6 or gag%alk%gmo SP%mb%ng@?)éﬁaf?ﬁgl l‘gﬁ the

of nebulizers’inclu evices suppl
stPigtwreraceut i cal s, hie (See, Arner et al, United States

Patent No. 5,954,047; yan der L|nden et al, Unlted

States Ratent No. 5,950, 619; Jan der nden e

Uni t ed_3f-ates IB\Q}WJQ74) _an )ﬂ/ck\/’\N+_

Pul monarly Therapeuti cs, (%blunb OH. I|jn anoth

enbodi ment, an é?ectrohydrodynan1c ("EHD') aer

device is used to deliver a conpound of etructupﬁl

For mul (I) and/ or pharnac i cal conposigjon th reoﬁ

to the 0 vices use el eftri ene gy

to a Ji\}lzecpqu|d drug sol uti ons or suspefsions |

(see e Noakes et al, ited’States Pate
4,765,539). The electrochenical properties
fornulation maybe i nportant paranmeters to optimze
when delivering a conpound of structural Formulg (I)
and/ or harnaceutical conp?3|t|on thereof|to th [ un
with an @ ;and such optle is
routlnely perf rned by one{of skill in th N+— |
aer osol deV|ces nmay nore e4f|C|entIy del i ver conpounbs
to the lung than other pul nonary delivery —N+—
t echnol ogi es, m sone enbodi ments, the conpoufds of
structural Fornul a (b and/ or pharnaceutlca

-

conposi tli ons. t hereofgtan bé¢ delivered in a heS|cIe in
partlcuNar//\Tspos e Seérhtanger 1990,— cel
249: 1527- 1533:OFreat et al] in "Li posomes ih th ﬂ*‘ ’

Therapy of Infectious D sease and Cancer,"
Lopez-Berestein and Fidler (eds.), Liss, New York, pp.
353-365 (1989); see generally "Liposones in the
Therapy of | I nfectiqus Disease and Cancer,|[’

Lopez- Berestei n and,Fidler (eds.), Liss+N Yaor k,

pp. 353- 365|(e§89’— I'n other enbodinents,| th N+—
conpounds of structural Formula (1) and/or

phar maceuti cal conp03|t|ons t hereof can be delivered
vi a sustained rel ease syst nB prefera ly ora
sust ai ned rel ease systens™N ﬂ\QDﬁég(’— joent, a punp
may be used (See, Langer, upra torn 1987 CRC
CrU. Ref. BionedEng. 14: 201; Saudek et aI 1989, N
Engl. J Med. 321 :574). In yet other enbodlnents

pol Yiefli 6thEPéRbddHnen AL, RE alSRY ateIArogh dh& &P is substituted

Ag plications of Cont rol I ed Release " Langer and
alkyb¢yclpalkgies sebgiguted Bgt@a)aadtooﬁ amd Br taken (dg@they are alkyleno. In

i LU Pl SR bt o B k! A
alkyQrakyl( 9Byl ot alkgRRO. epreaérabl A8Band RVRE FrRAm 0S6thy R R
Magronol Chem 23:61; see also Levy et al., 198%,

a“@;& arscdkyobstitytyd afiiyliany, ayladityl o1 alglengnn.  Neur ol

at T PP R YR Rt & 4 < ard usec

for oral sustained rel ease delivery. Preferred

pol ynmers include sodi um car boxynet hyl cel | ul ose,

hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose
and hydroxyet hyl cel | ul ose (nost preferred, .

hydr oxypropyl nethylcellul ose). Qher preferred

cel lul ose ethers have been described (Al derman, Int.

J. Pharm Tech. & Prod. ?., 1984, 5(3) 1-9). Factors
affecting drug release are well known to the skilled
artlsan and have been descri bed |n t he art (Banba et

-~ A NN ~ N\ e o, . T
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3,845, 770; Theeuwes et al, United States Patent No.
3,916,899). In still other enbodinents, a
w@ontnaisbed- rel ease system can be placed in prexi/mE1094/016948
of the target of the conpounds and/or pharnaceutica
conposition of the invention, thus requiring only a
fraction of the system c dose (See, e~g., Goodson, in
Medi cal Applications of Controlled Re

n H O N2
vols 2, pp. 115-138 (1984). O her contrulfﬁa/rzﬁggge

sysNke di scussed i LaNger, Q, SciEnts L\
243@2557-1533 navchlso be usH 5.7 P ceut i ca
Co i ti’ons The present pharimaceutica onposi tions

contain a therapeutically effectlve ano t of one or

nore conpounds of structural Fornmula ( 2preferably

in purified form together with a sU|tabIe anount of a

pharna@egtlcally acceptabf e vehlcle so as to provide

t he fonﬁrfor oper agd i str. to a aﬂlent Wien
> th.

a stered a g o@pndB aI
a (I) ¥ pha
a referably steH

zreut|cal y acceptablé veh
e. Water is a preferred vehicle
ohe co mpoun of strucHﬂral For mul.a (

W‘&ecr?rn# dF B AU rSHgEhbeRaty alkanyligrpups &rhmh fawg abjegst cight
caBSURaROS SRIAJt Picte aad eaémse%rcqrboﬁ%&ﬁg ons can also be
enpl oyed as |iquid vehi Ies part|cularly for
i nJ eIctSaBIOQIesembOdlmts BLR i & ptrahyrhc@mamdél iy gfbisttus]

c excip uch, a

1Rl BB P RN O Ruffend Prcfln PR RSB AR b
thésthictaegel , sodlunrstearate gl ycerol nonostearat e,

tal c, sodiunrchloride dried skimmlk, glycerol,
pr dysene, glycol, water, ethanol and the like. The
present pharnace HBtaI conposltl i f desired, can
ont aiHOWi appunt s of £ iy g or

: f yt ngagent or pH baHENETI §/ g8 SH.N \
addi tion, auxrlrar@H stabrlrzrng, thrckenrﬁg

| ub |
Phaftb o Sroadisss: R eRae ahgr ki 4 ebmssarubsituted
all@}lédéchétéx%lal ?%H‘ér %&llhté@%t&galm@% 36t Fﬁl‘ﬁ?l BsubBARRA Qky!

onventional m xing, dissolving; granu
and Ra geleydreganreyg is atsentg Rréfagblye MR%)(Ry)Nrgr Réaé)ap’s)m AN ihagthe
ot ent rapplng or lyophilizing processes. Pharnaceutica
I%%HpOSltlons may be fornulated in conventional manner

sing one or nore physiologically accepta gﬁrriers,
kluents, ex0|2khgts or|aUX|I|ar|es R litate
0

/pr cessing oun @5 tural la (I) into
paratr |ch cah be|juse Eharnac utiially

oper, f tlon IS ndent ug ute of
dnrnlstr i on chosen. The present pharn@ceutlcal
conp05|t|ons can take the form of sol utions,
suspensions enul sion, tablets, pills, peIIets,

53cap s % engent ai ning | | qui ds, powders,
?grne§-reg§a§%—90rnulatrons suppositories,
e mJ Thi oompowrrls dsstribed hereayaay BeISRRINSd Plaon@dntidAM sﬁ)ﬁﬂl’a@flc
fornh§§|ta lLe for use. In one enbodi nent, the

trated dm Prhemes deAnd 20| Sarting matesialssusslid fyquenaringee
oy S0 U8yt 6B M o
can/bfhpm:p&rsd hpwelldewwndysitetibamgthiods.t ﬂlﬂ)saﬁite(( A/m@onium salts (e g

Remi ngton: The Science and.Practice of Pha nacy,
s i e T g g BRRAEy Biel e pUREE S S
corﬁﬂieftdlﬂr&ou@@@&) ch |the§f7z|€<‘1[i it GR11IQBwa sGREBRUNd
of structurallggfﬂ%€a§%¥§yﬁ ?o%nu | at ed gs
sol utions, gels, ointnents, creans suspensi ons, etc.
as is well-known in the . Systenic fornmul ati ons
i ncl ude those designed fof adm ni stration by

injection, e.g., subcutaneous, intravenous,
|ntranuscular |ntrathecal or |ntraper|tonea

. - - " o - o I
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formul atory agents such as suspendi ng, stabili zing
and/ or di spersing agents. \Wen necessary, the
w@banmeaseut i cal conpositions nmay al so i ncl ude BCT/US2004/016948
sol ubi l'i zi ng agent. Pharmaceuti cal conpositions for
i ntravenous adm nistration may optionally include a

mp RER (PRRG F L. i ORI A i e G 8
(JaeWalepRphd 8eng llt)|7'f-‘11 9§<9p@ﬂ§eats€eluyH9ﬁd%bPé %fiotgm‘é @ﬁémlst?y

unit dosage form for exanpl e, as a |yophilized powder
Beilsteia nstitute eeOrganisephomistey, Frankfir Grempey IReiseseradl. edReagents

het t
o PRSI UL 95 B0 M WIS SobBEhES o
(Sirmpreltdml%ﬁrle (H'g:lirﬁv ng(lbs)xs T Bergstmnm PEds€ 1991 ;,0ThehdimePs, it
can S ensed faor exanp Mﬁth an i nfusion bottle
ST M o Ehc TR L SRS G Bkt dO By Match,
“ASBhOR o@& db FuGRPRR Intrsatﬁéecwla' o%t(ﬂtéoﬁl@%m%e{lté@e

adm ni st y I njéctioh, an anpbu 5T er
Olfg@mc{l]tjmafctmmnom,” Y&IH Peblshers b1e989r Paguelite) “Encydigiediatd

in e.m i or tration.. For
RS S Bren S SAnRrE fon Biey ebier SHsY Bt enshadedSi o
syhth@sibaf the @bmipBurRf &%riﬁ%@h@l‘él@@dﬂ%?&%ﬂg@ﬂﬁt@ﬁals are either

formul ation. Such penetrants are generally known 1n

desgitbed in theppigriaitidetreashlly apparpadd tthecﬂksllddcmﬁsana |Acdetdingty,\the
h f et.s ous or
S LR R A S e
conppshigh€ise. syrups, or elixirs, for exanple. Crally
adm ni st ered pharmaceuti cal conpositions may contain
one or nore optionally age¥heneior exanpl e, sweetening
agents such as fructose, aspartane or saccharin;
fIavorlng agents such as peppermnt, oil of
-MAnterg$een or cherry coloring agents an preﬁer i ng

agenps-N+-g4poOwi d maceut i % X pal atab WS
pr epar at i on. Nbr ey ghgﬁere in tabl et or Eﬁ hgf%rn] 4
the pharmaceutical conpositions may be cod ed R% | ay

di si ntegrati on and absorption in the gastrointestiha
tract, thereby providihg a sustained action over an
extended period of time. Selectively perneable
mentyshewnsheve imdthemedn addion Of:aiquayeramv javeneiriumihydroxide

o SRR e 8 SRl ) AR BB o

prqnluat ik driven by kemdlaf 60vol4the afohia) FRRYidS Whe @uaned ﬂﬂotﬁﬂ@state
capsule is inbibed by the driving conpound, which

deqy@ives t o di spl ace the agent or agent conposition
through an aperture. Thesg %very pl atforns can
provi de an essentially zero order delivery profile as
opposed to the spiked proflles of i mmedi atg rel egse
forg;idﬁlogs A tine delay {53 guch S ghyce ol
non slarpt exor gl stearate nmay al sp_be .
O al cq?p03|t|ong(§gﬁjlndlude standard ve Bcﬁgg anS4
asmanni'tol, |actose, starch, magnesium stearaReg, 2
sodi um sacchari ne, cellul ose, nagnesi um car bonat e,
etc. Sugh vehicles areypreferably of pharnmaceugi cal
grade. For oral Iqu|d preparations such as, for
exapiskows algyenisi Sohsme 8| additian cfrec)ustsimeary omsjonsurn halideeto

thltg‘\tﬁfnéslta% i tlh HF ggrléc%l%tfs &g onlflnle %crl]st tS) cgﬁg%ll gﬁ zxaﬁgey@gw)hbnum to
proﬁottyauﬁyéﬂ;efoghyw & a{nan@numpﬁha@ttb provive ek Mestell Oi | s,
al cohol's, .slightly acidic buffers between pH 4 and pH
thifupgstafe deriy@tivat e, citrate, ascorbate at between about
5.0 niMto about 50.0 m\M) etc. Additionally, flavoring
agents, preservatives, coloring agents, bile salts,
acylcarnitines and the Ikﬁe may be added. For bucca
adm ni stration, the pharndceutical conpositions may
take the formof tablets, |ozenges, etc. fornulated in
conventlonal nmanner . quU|d drug fornulatlons SU|tabIe
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cont ai ni ng conventional suppository bases such as
cocoa butter or other glycerides. In addition to the
wof wo4rubaddi ons descri bed previously, a conpoun@CafusS2004/016948
structural Formula (1) nmay al so be fornmulated as a
depot preparation. Such long acting fornulations may

be a nj st.ere nt at i for
subc S{ng n G@LPS |f§?gec9r%?tﬁgﬂghwﬁ§t8‘ﬁ|d§1?‘r’§} Ve ?’V nBﬁ AGARYY| ar
cbﬁljtaﬁdﬂsﬁl’e diffetenit ma® be PrepaRl FrondcSRPRMdE Q b(f}ftre%hﬁgJ RhtHloAk
Formul a ( may be formulated with suitable polyneric
e&wﬁwﬁé ;9 rémr?a'lﬂéialﬂlam§0€ﬂf§ﬂo@x§mhl aeagiipnamowlehbk skpasted
A ALGARBAL xRk br floahgQ_exchange resins, or as
s aringly soluble deri atrves, for exanple, as a
spar Foghar, thobaudl skilbil the an\vélh agpreciagp tln do@éen&bﬁalchﬁétliais
For mul a él is acidic, it may. be included in agy
CPHBIISIR FEAELERSSHALG Wt pRAMEIANGHE safkarndaydregea sykidg may be
uRd¥ab @?ﬁﬁé&ieqﬁéd}b’ofﬁtﬁé% hgs §&ktib d%e%ahv ate or
hydr a Phar maceuti cally accepta %Ie salts
substantiallyretain the activity of the free acid, may
Qe pr.epared by reaction with bases and tend to be nore
Soluék%ﬂﬁn aqueous and ot her protic solvents than the
cor r gapRdiskigl ih teeard®ilfa éfp%diﬁte maBthEh@ DARLAHA if VERSRS A
conpound of structural Formula (I), and/or
ussiial frpmesuriag thecastiyins pE %ﬁomn@r@@ﬁesmbpqi hefsiveara illystrivéve
rdfﬁe?%dn%ﬂ@ra{éﬁgi% effective to achieve the intended
pur pose or use to treat or prevent diseases or
di sorders characteri zed by aberrant vascul ari zati on,
copper netabollsn1d|sorders neur odegenerati ve
Sdils oAssaydor Endathelial ¢ Hgeatiolounds of structura
For
th e?ggl?enﬁg%lgﬂg%/r%g mlgﬁer e &gg&'g%p B eg In iatfl lt%% collagen (30
pg/mir)d}yevdﬂlrxgﬂOD ywledfithe tdllagera@rﬂlxﬂttn pe'flft@nﬁmil) Ilitenoflcwbatmg
g 3 ructur For mul a S Wi | |
o\éelr‘P‘g t3tyd “fn Thedrapsw Sr?é%f'ss%‘f‘blﬁ Hht t7~“|" é"(ﬂuaﬂlaté |a§6 Ader or
RO 40 D 2T ORI Bt b AT ERI A T Ml Rl o 0.8
méraediar Bnditheliat edlistsecthas lymrem uontolicel iveintendothelial calls

y LQusl y. descr ition, in vitro.or in vivo

BB aihr e heaPidp oghe Lim ydtaver e RelBhnpyn ar

difd 158 firkh) SRk AN abdiit8 02 BAUL WithescARATRE LIRS and 0.2
structural Formula (1) adm nistered wll, of course,

mpeof dieip eeltisuspension ig to thvapptadtobsy of ¢aeh srabjvedt. Inhibitors

h i.gh f.th b h
arg PR BER R bt End TR Thtendes and B Rkt F afiSuftde Y
probeed) fordY il aGhmidigePat@foRplidié B QY TiheitARswERNare removed

exanpl e, the dosage na e delivered in a
frﬁﬁéhmé'@@ﬁlw usm?%'égl ¥ @nc?ﬂﬁ vghigh diginet srigrats asrc reegved,

r I.n_one
P L LSRR 5105 00H 5O 55y 085t
dmohediexhomwd&dl sibl)de@ aad causdédundeda highgrser ﬁeld (400x) to
adm ni strat | Preferably, in this enbodi nent, the
g8uy ers‘t feglls migiptedtor mul a (1) are admini stered
twi ce per day (nore preferably, once per day). Dosing
may be repeated intermttently, may be provided al one
or in conblnatlon with other drugs and may continue as
5.4.2Bjolag AsH yhfin ity r eat nent of the
di sease st r d|s order . e dosa e ranges for
o AL ol SedalBhe BFlhan T B Capacty
THEEDEIRbE YelRSUVER erdbdidliale10dr tiBhot @elﬁt@%t P08 hﬁﬁlaﬁbr@tam
conpound of structural Formula ogr am body

cayganqing) celbbiodgeadedhrgagh ﬁwowtuteéummeuwemhvfm Mairigel®)
met hods known to the artisan of ordinary skill the
art. Suitabl e dosage rangg; for intravenous (i.vVv.)
adm ni stration are about 0701 ng to about 100 ng per
ki | ogram body wei ght. Suitabl e dosage ranges for
|ntranasaladn1n|strat|on ar e generally about O 01

1 . a I

!-hh
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conmpound of structural Formula (I) or a conbination of
conpounds of structural Fornmula (1) is preferred for

wda r0e&1i08¢ or preventing di seases or di sorders PCT/US2004/016948
characterized by aberrant vascul ari zati on, copper
nmet abol i sm di sorders, neurodegenerative disorders and

R g MG GVRPURT s s SL AR K Blomafl el Pl

1989, 054 3 1203468t Paryshit 2 &8 ; Inbr B Tanah 1992 @2tmrm3§%UM d® is a
effective dose of a conpound of structural Fornula (1)

regeasityterbbRsRRF Memblane porsvintg tynreVagdlaee lammerf, |ht:paran

t
sta%}ﬁ’H 8%@9@5&9?13%5?% P&rLnghrlﬁIJ %hf{ to) ahd 1&9 128 g%?}g ; Yﬁtrﬁ%%‘:tm
auwtlhgs simfdming goetnRceud (T@Fpp umeﬁw Bﬁ»e @mémmdgeh Qctivator
readily ascertained by the skilled artisan. The dose

(4P4y); GssheplreBinogeactivaien (tPAdrand dha seepiakpewp af plasminogen
c
ngoﬁﬂﬁl{ﬁl%?é S*ZE@I’* gg%@ﬁ@gae?t L SEES fzgf. ﬁ?gﬁ%%ﬁ.lsss).
Redudts apmined ¢n thikssgsfor nompa&tds vdpicchi ta@ase(tandhdmsleééiﬁrrs or
ural Fornmul a

The dosage u struc
CRAJEES i AU PTROGINTS Ol FEica 3 b GPRRPHIGE i g SRabani
etqzllrfggsay,;,ng (CAR&SY Rabjsase that include an effective
dose with little or no toxicity. 5.9 Conbination
Ther Syeh assaye empmyrtrasﬁwgldj tissmatceltwt IItShHS pinessve cells are defined

st BB IS PR BB e SR e b ateti s oo

pdl?ca%liﬁ’@tel’iﬂémb}ﬁné HRT AbYretb e BttohféSthe RIgbRAHRE Transwells
t her apeutic agent or with radi ation therapy. The

(@éﬁ?ﬁcﬂﬁ?ﬂ@lr@lﬂg Belyersbenatd mpmbranks(8(Q Mmapodk size) are coated with

BP0 oS R RO P B e 1061 i e M 0 i
coﬁEﬁft@ﬁ@@bf’?S RYF ucgoqIL 6£8diluted Marrﬁg;el@ pm’gggy) BRI Slace in the

conmpound of s For mul a and/ or
quihsacrf redeutll platec dieasé¢mbronestane draf oviesnigltrin mba;ctlegxeal safety

cafitgh WisniPvdfarfibht addife B0 DT Confinipi aniipics for 1

hotP8h ABRR&EE bRl TQQMM isHBmBYed f?&n%gé'ﬁjﬁ’i%ﬁjgggs iration and 0.8
structural Fornmula (1) or a different phar duti caf

mb 9fPOSEMY Idh’e HBH/antibeotics nmrtﬁedme@h veellpifahe2d-wietliptad such

i BrRhd Mg Shustikiod Helr mE Rl Ty hateot) SFBHRORENT
anhBi%ﬁé‘@ﬁ@OhE) ﬁﬁﬁﬁﬁ lelaggmg@ﬁ?yag/mt &hd Jnlgl%ogg,lqa&dm $e

of structural Formul a or- phar maceut |
testeshgro 9ddaddn thet thpriosifie oﬁtlne nsywett(“upper chdnbat’). dFhe cells

t.her a i th.other che er apeut.i c. e.g..,
whiPRGRRY pRlssiag Bl Emeitgpt and st ndD SN o, ten
ad@yTloarbeprhambeef thd eafsaiides filBdoh&relalla b 00,000 cells/mL.

nmel phal en, chl orambucil, hexanet hyl nel am ne,

TheHinet miar)le Oﬁtmmpsnﬂhhmbat isadjueted tq 20ugL T hm)lssembled plate is

1 ti t it .g., fol
o a8 3 dumid 5 o nodler i 30 Bow: AeE it e
cefld &% WixedhMtPstain¥d 8§hE DlﬁQ@ﬁk@n@ﬁé&l@a st&ihfand theWpp&hamber is

anal ogs (e.g., nercaptopurine, thiogunhaine,
thqﬂeﬁﬁfaﬁ@{i Hangla ceftan ywabrigtremaye the Mamg@®(wdgny cells which did not

ncristine eto 0Si si de
g8 R 85 B e e s Bm S G itie ogt 85 el sing
anrH hhb%kﬁdél mdtntednatcilideSusihg Remuadh aﬂlﬁ&@veﬂ-dﬁp@ rther &dunted
pl ati num cqor di nati on conplexes

unewadp&li povipred €400x0 Held: iAn average)of the qellx amadm%é determined

frofff 11O SGuni B AEAPRALA s ADSATPAAINRNGE ARLAGAROR! ©
pre ni sone, " hydr oxypr ogest erone capro ,

nedroxyprogesterone acetate, negestrol acetate,
di ethyl stil bestrol, ethin 4 estradiol, tanoxifen,
t est ost erone propi onat e, uoxymnest erone, flutam de,
| euprolide, etc. ), anti - angi ogenesi s agents or
|nh|b|tors (e. g. angiostatin ret|n0|c aC|ds and
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thereof) or may have distinct container for each

conponent. Preferably, therapeutic kits include a
wamopowsed of structural Formula (1) and/or a PCT/US2004/016948

phar maceuti cal conposition thereof packaged for use in

conbination with the co-adm nistration of a second

conpound (preferably, a chenotherapeutic agent, a

nat ural product, a hornone or antagonist, a

5. 89U IT RO QISR BssAPEOE ARG A Rk etivify

apoptosrs-Tnaucr ng dagent _or da cherdator) or a

phar@mn;munds:mlay berestedifor ami-drigaygenik.activiey inemp ofi &énd dxfﬁefent

t he be pre-conpl exed or each conponent nay be
asyay s¥s g‘@f)é{’réfré di stinct container prior to

admpigstheRilices, e &aRPld, Bhan Iﬁ%ll&@l‘%ﬁﬂ&[ﬂoﬁle‘%l ddig kit
may be provided in one or nore liquid solutions,

( Wfﬁé}’ abt brumanmmqmudammkigﬁmbﬂ ceﬂfo@ éﬂ\fbVECe} ‘erbicy calabe
ster, ous_sol.u one ts of.th

prsfPr SRRl e it G SRR i X T Sibvn

withfilsriddgem! (ﬁﬁg/bl)L iagAotpHate taiffesed sta&bé (e‘PBsr Viert 51 (Wh) eikio.
are preferably provided in another distinct container.

Thrgrabiadnedderd? upits/mLfinst egnegriration) andiihy migluge igiigyme diagely
oo 4 £PLc AL o5 RUEAR YR IR 15 Ao B nd
themOVEGF had bBOE atoagied enthe vdils (&ach anb Ing/m:[o fih@iconeensratiamd

vi al. or other conta whi ch | ows r. ate
alofgifiihe b campoumiy The el aie appmed el in STECPAF 4days

at FhRAYEHE %El'lﬁﬁ'ehd‘n @EI‘P eRlRRhRd hhd é'l'aﬁiﬁéara%feﬁhébﬂoﬁndéa
therapeutic kit will contain apparatus (e.g., one of

elomgated maddiodwandhys, |eh3glgsted eyt ahebpprehser qlnqgetedewtlel or iore

Ies adm ni st tlon of f the
oraithés” SRR 78 e RURRRRL S 1Sk PRanos L AFEFPNERIGE ol by
cofich@ RIS doghpolifd.f DYieaNyNGh B preagéRs ofwngl@gbn@teﬁlﬁwltbﬁ; télls

detail, preparation of conpounds of the invention and

remein by rpwided 95 SymrndiBerensiasedigbesde. gadk andi hrgnch) Tiysjassay
s REoPPRRIT s Ao SN B e e Bt e BBy

vivpI(Bih @l CricbrORYs. ﬁalbawsmmsmmlm t he saope ?f t he
invention. 6.1 Exa e 1. General_ Procedure for
syniha@splierpgte WY@HP@F%@@H 5be formpatipgs oRssrvedavhen
enbifOIES Dok SOTRRNANT DU KD Cctindn i b, T, Prysipl 1995
1651l 8m Ereibtlailhll etls (ﬂgzst(htcells(/w&ll)saqe Yrarzafeiradainom Madaigel® -
s .added unt al.l the sol. t er.i al .y
colfE Tl A B e Rtions Wit Bk oS gy, Ribitors are
tes%\dabgloid@tt% a4 BRI t%as‘ﬁHiémrﬁ@@s th@ eAddthal éell‘é"oir Bt Mﬁ%ub ahdd
for one hour and the water was replaced
pomeatiedafter. Fabe farimation caonalsabe stinallad by Tdding e@giogemc growth

faclrd R s R e P PGP R SERRAA 6 s e P?
coﬂsin@mﬂzsqﬂeﬁg@ﬁ er and isopropanol. The solid was

collected by filtration, washed with isopropanol and
di eflhiplaseayiedelsangiagenesischyl Rasanng A Phitighlay bpa @fbassment

[ S
e B AR SRR ol DRSS EEE R o
dxﬁl’eeérrtatlhg eﬁdunl@itaawls bephtiatdxpeded wefistscaumnal Yin addiion,uhe
halide (2 e a solid was added to a suspension of

ma&?ﬁrﬁ?ﬂlllﬂﬂe{l’é&?%dﬁﬂ HatrigeR4erd m basggent membypges tn situ) or

pr(ﬁﬁtﬁ% Pﬁc!t?th@éoﬂna? GlsoHeR lm‘atat&rgtf&aénabf%ffﬁ Qshaie) and
e resulting mxture was stirre roomtenperature

foruratien whidhrrogies thiomodl8l domyplgmentdry tthits fibringetiamgiogenesis

o Ry Ao GBI F 11s SR B i SO 0BT A 1S:
and was recrystallized from dei oni zed water and
i sopropanol . The yel |l ow c?‘ﬁ/st als were collected by

filtration, washed with isopropanol and diethyl ether
and dr| ed under h| gh vacuumfor 24 hours |n ~a vacuum

- A~ N N ' a1

. o
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mL per mmol of tetrathiotungstate) was added to a
suspensi on of amoniumtetrathiotungstate (1 eqg.) in

woy4/aioed4oni trile (20 nb per mmol of PCT/US2004/016948

tetrathi otungstate) and the resulting m xture was
stirred at roomtenperature for 18 hours. If

iRy FeﬂMrﬁlaE eﬁh% 11891, 4b: lailpfﬁl§' @h«%@&ﬁpo&nﬁ? iRl Chddretial

col | ected by filtration,
cels tybe dgraratibn amblothliassiais lee¢ﬂml|gges$a1tdiatt the pordpowrds widalso have
high .vacuum for 24 hours in a vacuum desiccator in the
a‘btll gg%ﬂ%é“ﬁ%‘ YW If the solution remained cl ear, the
reaction mxture was first filtered, and the filtrate
was concentrated in vacuo. The resultl ng solid was

et r pasays for bnhibitiomofi Rrelifevationnat er and i sopr opanol ,

t he i Q

i g hﬁl‘lﬁ{% %}S&r 8@%%@% %a{ﬁnpdp%g;lhée ﬁg}ﬁ‘%ﬂ% én‘ohfe"r { &eg%ﬁgla‘?ceus
mag de rdeienghnea acu 06welirfordathQyps1 collagey @elatin) dased aodoat the

o
W?Qf ?gf?lﬁp n@? Qf%na%g,g?gh 811%%;36%?1&@(%9&6%@5 floom

te%{p%@ﬂﬁm%m@h%%?@E%@fag?;me@s gy o
achalloivred mymm&pué hom@ /5% ©09 imEod)thelint GrawthgMedium

a5 i gRaE et MR e atiningD iy B mida A8y .

uhdtalhedrcells Hffe]rbm34&12at tlfé’e%d 01" i lﬁhmnﬁaﬁ@h i¥iddia c@ﬂﬁ@uﬁgbleF
5. 21 (t, J =4 3.81 (m 4H), 3.46-3

(I¢ W ne/ml) os Vfﬁli g 101@%911L) SRR ¥ Wty DB oY be ested

w4 by e Sl e St (7200 Cof b ERu B

MTE (Pt MN24dAed W each wH.208 allblvedbtodrcubbke féorﬁﬁr4 Bs. The
24.65. Found: C  23.17; H 5.28;, N_ 5.43; 24.87.

absorpapgeatdofnm, wirigh isRmpertigngde feeell pratber iwetihm measusgd to
dAETRAL 1D FFESeeS HRGatASe %@%ﬁﬁ&iolfvc&g‘ gmd%bki tamlng
164 o, . Yo

tetrathiotungstate
tesﬂogtnouadm ebuisnikohsshy oystanh car baetehy mﬂhh:yltanﬂtadhuamt tumor

d 941 di to
cofi oo &1 gy Be pmiyg @riis Rorte Bdar<sls 514008
16,560/4/b1) Se pRERICHAG B P Akh Meérh%)m. os&éxhqﬂre% médiuh KShen
cm 1) 460; 1 NVR (300 MHz, DMSO-d 3.29 (g, J =6.9
added tal thelwellg agd thegell§afe synchpanigad, fog 24Brs9 Mlurm&ngt;ami@ 0%

e hépaicting SARN P AR kit riocrbgs ok pted are

inCIdéd inxdgheDo M wells™ W@Q)hrs MBS is a@ﬂé&ﬂ) the blate and the assay
Cl4H36N2S4W C, 30. 88; H, 66; N, S, 55.

devsleped and read agdescbedgbgge. N snsllarsneﬂg)dcrmﬂuay alsqsb@
r@‘ﬁ%@ 6 r%@alﬁx%t%ttﬁé‘éf?écf’st #Elgééo%p%un& S’t(téé n%ﬁt%rp&?ﬁ%l

IS conpou rom anmoni

prbeetz&iohlo(ﬁ btiregsélbtypey ihblading, turﬁoﬁéb‘lls RREp) thaﬂVEl:l}Pfl&ﬁbHH}F
ght aqueous sol uti on_of

W?‘F‘F‘@Ph?ﬂ UIed 159 PEAIBNS SUOMHIRA B epdls-( I th@regse‘@de@sgoml)
oSN SR R g st g

(Geakymoe). crystals: IR (KBr, cm1) 455; 1H NWR (300

DVBO-d6) d 7.92 (d, J = 8.4 Hz, 4H), 7.71-7.57 (m
6H), 3.91 (q, J = 7.1 Hz, 12H), 1.06 (t, J 7.1 Hz,

54§H)Assl ofdkicilyiz, DVBO- d6) d 141.7 (2C), 130.4

(4 )‘%—%2 6 (40, 3 (6C), 7.8 (60 ; ES
MBS rifhe qytatpecie qﬁheﬁ«,ﬂmmm‘ésww bed 7@ maylbe derpo) ned for
393,
vagigi ol G Taclydine Nirhar 408 caddBeffel R shipbiR g, oo

mitrophages. N, 4.25; S, 19.31. 6.7 Exanple 7:
Tetrathi otm gstate, bis(l,4-dinethylpyridinim) This
conpound was prepared fropsamoni umtetrat hiotungstate
(163 ngy, 0.467 mmol) and 1, 4-di net hyl pyri di ni um i odi de
(221 ng, 0.940 mmol ) according to the procedure of
Exanpl e 2, which provided 143 ng (58% of the title
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bright yellow crystals: IR (KBr, cm 1) 455; 1H NWR

(300 MHz, DMSO-d6) d 3.53-3.47 (m 8H), 3.13 (s, 12H),
wWOo20aH23608 (m 8H); 13C NWVR (75 MHz, DNMSO d6) PATA%284/016948

(4C), 51.0 (4C), 21.5 (4C); ES M5 'z

(1,1 -dimethyl pyrrolidinium + 100.3; W (H20 393.5 nm

(e =,16950). Anal. Calcd for Cl2H28N2 , 28 12; H, .

5 5 1A tN)IC Pazf?ay 1§vol§%s Id%““&'—‘:&hﬁ gta @nsﬁy Sggy 1 OSQOO 5eljfs7per Nfell in

2963011 phate2 Tothbofin® 45 #H¥R1a8dSY at helaFidkHfebAEEh@SR and allowed

bi s(trinmethyl phenyl ammon Thi s cofrpound was prepared
tef ingwhastivish thﬂﬂeﬂefcrra%mogtm tcakleare Paghed3 X ovithAgedimoFor

e N UMpe Ior| 6 .0..968
AR AY G o AT RSL ERE i R St Ea BciGER usea
provi ded 139 rTg (50% of the title conpound as bright
yel | ow cryst als: IR (KBr, cm 1) 459; 1H NWR (300 MHz,
DVSO- d6) 7.99 (d, = 8.2 Hz, 4H), 7.68-7.55 (m
Sét9 Q—MMH—LS—MQEQ\INR (75 Mz, DVBO-d6) d 147.3
( 2C) Th%?x%té'co( 4l is és%&t&ll&%ﬂcél%@ that ﬁ&@lbedsﬁy ‘Q'ofp?ﬁft Sd , .

tri met hyl phenyl amoni um +
CEQAInOeSn rih9eé 3 QEG@Z@ Brmfb/L fen@d¢ Edclianrate(mﬂzwélxlarec

aqpesst}xggzqq anﬁ pgﬁets § 1h fO@lerSf‘éi c%é—[ o ﬁ%ﬁ&ﬂ@sco nM? (? .theH’
&Hbtd%é’tggéd HeGm %&ﬁm& 1bﬁkel}1aa—g]1nsth@9%§%ﬂﬁa.5

repared from almoni um te rat I ot ungstate
min ﬁ@m thtvrbtn))uan]lie(a{aectlydrtzlat)bn sasshéadrat dand T daysgfter0. 987

G OGN A Gah S5RETEEIEr P EORERR et L
cOlR)id20VarBb1Y & shifi thd \Rs&}ﬁBrTheCdﬂuﬁils WrcAfen dutRéhizdl! the daRas

1H NVR (300 MHz, d6) d 4.47-4.41 (m 4H),
figedrwitls fgmaliny andrtl}e ccanas agienetigyyl photogmphed togsyess 1®cdegree

of ey s lglpion Xl 580 P el b de e B sghares

orlléfgth or §Mply B} ouddidg essdls(e 15400). Anal . Calcd for
Cl4H32N2O4ASAW C, 27.82; H, 5.34; N, 4.63; S, 21.22.
Found: C, 27.62; H 5.12; N, 4.68; S, 20.71. 6.11
Exanpl e 11: Tetr at hi ot ungst at e,

shiﬁ[ﬁia@i demLbwscanenyl net hv amoni um  This conpound
mérﬁ_l’??ﬂfgpmnm um tetrathi otungstate (320 ny,
O 92 1gg§)s|a% dala;% chﬁéséx&mu EQJCEB i’gs%#n H%t all L?aééhlnvest.

acco pro ure 0

19§X’Z§ 67 deatso6 1Icﬂlj:o(d71‘4[%1gef® tde, 500 ke (Gbﬂ@lﬁdtﬁl@v@&oﬁledlcal
thick, red oil: IR (film cm1) 466; 1H NVR (300 MHz,

ProNss, d@g BedfoigMA Vg nr(lmd withhepatindgg(, §0 pagfml), BGBL- (8 22300

é/{ﬂl) aES'_Bne cz%r%z%&a ’t%%z ed. 6% s’on:észzc,%fé'(sm]%émay]be SLzlstfltu?ted with

delf\ds GhdEighod {
tu[@?t r g%jdgcyl di neteﬁgl%?@%n%l Eé\gﬁﬁ?@’aﬁrﬁﬁ% lﬂﬁ]ﬂlfelc?esc’lS 7;

tamosely 1899 - waek-old ma@gye ancrzat Eiesrnspethe 2bdominal

e vk ound
’&153} gpaﬁ:)r ot g ttl%trﬁ ééf%[%% %cﬁeéis {n e@gcg’ms a paYvagle
soqxd&eo Injeotion sired afsdheken dlick hmk ezmh airhg1decteves 5&5%6 control
rnnpl) according to. the gr ocedure of Exanp
1\

plm (seﬁh aff ¥l delghepasinyg negaivne contrelplug (aq- ebltf&ﬁﬁotwﬁan@)sand a

PR LB Bl gl B Rt R ror

2 ShEI&rBL H6oripaund}) All Bredifnenss, ard Bidferaldly 3in {nt triplicate. 7A14mHZs are

sa cedémvd%aj %H; %?tzoggt(aﬁgytsg%@s -pogz’%lfct? ’r7an()§\€5 timg ag
méﬁ@ @pt§§a1 Fol cﬁ)@:rvu%ga %xo(ggl@ms 2%he IndudEbkin Wadithidl a?b%é s
nm (e = 15570 le 13: Tetrathiotingstate,
abdermrh midlirs, andst@@ Mzmagqi@l mrwgsomergeored ambsmmmddmmlately
prepared from amoni um tetrathi otungstate (140 ng,
0.402 mmol ) and L
, 1 V- pentanethylenebls(trlﬁéthylannnnlun1|od|de) (195
ng, 0.442 mmol) according to the procedure of Exanple
3, which afforded 109 ng (54% of the title conmpound
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nmol ) according to the procedure of Exanple 3 and

af forded 185 ng (66% of the title conpound as a
wdizoogintozssel | ow powder: IR (KBr, cm1l) 456; 1HRNRIS280(0016948

MHz, D20) d 3.45-3.35 (m 4H), 3.11 (s, 18H),

1.92-1.82 (m 4H); W (H20 394.0 nm (e = 15990).
at lﬁ@ﬁl kesoﬁﬂbﬁ de %E a%ﬁﬁ%ﬁ%\%n Gﬁateg ﬂn@ ﬁrcuﬁbte(isat‘?‘jg/ °C I}Jv,;_%emlght
Heﬁ@ggmm (EHbJ)SCVEiGwrp detedBined eetmeDmbckm ﬁgdufmte(e g obtamed from

Sie R BRI 0 e AR ARAOBF uh e A g PoHD Thdfpius i

an thdré& mEmhine dTRfAgiogenesis'ak IBEMackche bﬂn&ﬁﬁtrdfl[ﬁ&idd)dh AIGRRIpIN
i odi de) (263 ng 8 635 nnDI) accordlng to the
D

In gidatéayl QF altesmatig Empmela@ maybe feckRdaate %acﬁﬁc‘{ withgp Qof ml

vulglplerdray D BAE Rl ol R QO B £

corijogaté RdNBHHANé. Th 2mBhit olﬂﬂuSne?.&;ncé\in the QﬁperSed ﬁlﬁg Bhich is
FoundC2294H501N6?1826 16

det%ﬁﬁq guq_rgnetipégl;l)éqqqugtaa Ageqasiire of angiogenesis in the plug Staining

withlohXb GRE! @pﬁ%@ﬂ@qt@ o ATRAHSthE LA cdil héhegemeanéﬂes
prepar ed anmon umtetrath| otungstate (200 nyg,

“PRCBIE’) mmayla)sochedised toydaafighinsvasialermatiamanhinigrovesddl depsity
%%4&#9 0. 623 mmol ) according to the procedure of -

in and afforded 171 ng (65% of the title
conpound as a bri ght yell ow powder: IR (KBr, cm1)

459; W (H20 393 5 nm(e = 15720). Anal Cal cd for
54@3 Chickcha ll 'q_’ri nhrang ;,‘._u_. anloe @SSR, gg.

Fou 'T’HF a%ag Qs é&forﬂed %ssymal@; as@e%be@b Ngu?&l et@zl 1 7

etrathi otun
le:no&éxﬂ#ab Rag 992, 41:3 le#Q.| Atringsh cammmgnnheﬂ' mgogrorplacn

(RGBS TS 1 s bRy e E Al RS ot ok

em6RJoQnt @ CARRobRrved -f6103-9TRYd afff ‘i&ﬁ{)l‘dhtﬁﬂoﬁ 6f thB8ample.
procedure of Exanple 3, but with the addition of 6 nL

Anglogerdsisns qwtlchbby deferenining dhecesticeptage ol SQBIR)IN die mpgh
title c an orange solid: IR (KBr, cm1) 455;
hfﬁ%ﬂ‘)ﬁ‘o@%‘y s OVEO d6) d 8. 83 (br s, 4H), 7 57-7. 82
(m4H) 7.48-7.40 (m 6H), 736723(m10H) 4.22
(s, 4H), 3.21-3.15 (m 4H), 3.03-2.95 (m 4H); 13C NWR

55 DI\/BOdG) d 137 4 (2C)

( ZCiJSInEQEg B_/;a?t%gl@f' gl# A%% wn%l{ @m(nzalls ESV N(SDR/jBé ) [
399Nibthismastay, taniG 221, forGaxaBpkex &1t £0°L8Hs of the 3LL Lewis lung
Tet r at hi,ot ungst at e

cargingiog o R BOHAEIGHL g MaTy g 268 i Wt Yatighif pithen
mj%fz@&i lafoqraeﬂsﬁc of Qﬂibﬁé)%at tbﬁB\bin%tth@ﬁ%Eo%dees@ﬁ&(dﬂH@@JHoWIM 7

abdveetAhnyahss@f mnanmwells Afd po‘dafmil angiogeit msporese(can B nbs}rved n

the s A0 o £ & Syt bl RoR SRS Blost RIS o
coﬁd und\h 8@hdtdal thifof &RiroRflehtedan be rasvalhatacﬂsfs incBBy it 1HGS,

60, 1169, 450; 1H NVR (300 MHz, DMSO-d 6) d 9.22 (s,
plug Measqzemgnt(lg thep mpgde of turgor(weight, H}) levelsoor flugrespenqe leyels

okl e ity e, i 95

flud@esdence] thelplugdaretizst hGimbideni 2 d-willild tiGue bbinog&er394 nm
(e = 15,891); Anal, calcd for Cl2H22NAWB4: C, 26.97;
H 4.15; N, 10.48; S, 24.00. Found: C, 26.91, H, 3.92,
N, 10.55; S, 23.67.6.19 Exanple 19:
Tetrat hi otungstate, bisQO enzyltrinmethyl amoniunm) This
conmpound was prepared fromtetrathiotungstate,
bi s(ammonium (0.200 g, G574 mmol ) and
benzyl tri met hyl anmoni urn hydroxide (0.48 g of a 40%
aqueous solution, 1.15 mml) according to the
procedure of Exan'ple lto prow de g| VI ng the t|tIe

o NN A -_—r~ A o o 1~
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147.3, 146.7, 144.8, 141.7, 127.1, 124.7, 46.1; MS niz
(CTHON20) + 137.2; W (H2O 394 nm (e = 15380); Anal

waahetiober Cl4HIS8NAORWS4: C, 28.67; H 3.09; NCTOUSRBH04/016948

S, 21.87. Found: C, 28.51, H 2.87, N, 9.63; S, 21.55.
6.21 Exanpl e 21 Tetrat hi ot ungst at e,
< nd was prepared

=t & TGS ' ---!.'H: }0.200 g, 0.574
| d acetyl - b met by 0,235
1 20 ”rryé"ce iérwamge%mﬁt »@%M‘ﬁ@% edlefhima gt Groinoma)
afid Mafgpel® €] k1o @eleQH{L‘; s(t@cu%anl:éuéi’y 1&%@@@%13%@&%{‘ _}gé;t

yellow solid: IR (KBr pel cm 1)” 3452
anippls. Uw4umony axptagedoo 2ﬁw+mm DivEChaityeat&nt 37 tH arfestlcdmpound

Ay bl bR S BBt >

saibﬁﬁc&i aftef 26vechb oPtrediidiedt, Thé tdmdi aks ext¥iRedl] weibh&HHANLrtin
160, 3; WV (H20 394 nm (e= 15831); Anal ‘cal ¢d for
e‘@P%ﬂ@é NDlesielagiralsectims 96 theypmgrszae aglyzed b3 H mid BoarpisCD31,

K84 3868 2, N, 4.47; S, 20.47.6948 6. 22
Exarrp e 22 et ratﬂﬁl g’l ngst at e, (sncci nyl choline) This

conp re fro tetrat hi
bi 3(9%?%?‘“%% Rt @ﬁﬁes ipe E%‘“Fn‘?ﬁf i %kﬁ% CWE22Re
SKtﬂmra A2 780,ysh9a HE T(126 4362 Dmay alkd bHﬂPéd) to 3€s€ BeCHnfiOtubrdr
procedure of Exanple 3. to give the title compound
aC(“d ltM Phths, Coemam%sdeacrﬂ)ﬁfi &Btein ia| 3 sinilaronarner.| R ( KBr
pellet, cm 1) 3005, 1732, 1208, 1150, 455; 1H NWR (300
VHz, DVSOd 6) d 4.47 (m 4 H) 3.68-3.72 (m 4 H),

. = Hz), 2.66 (m 4 H); 13CNVR (75
S&ISOX fi poqel gt 30 52.9, 28.4; W (H0) 394
ran Tle condfoaddy maf@l@b be adsed FEiGRhiGitHHAANAOARMNasfs, Jusing an

27.91; H 5.02; N, 4.65; S, 21.29. Found: C, 27.84, H
ex‘peg@lentﬂl mgtastgsns g;lodgll(C@@vleg eba., Brag¥adl. Agad. Sci. USA 1993, 90
t e
S RS U BT A L o
tutnos ¢ellsntmaalinyasidd, 8@0ing, prdliBGaiamant angiegenesisU mw.riﬁn(mbﬂﬁic

O 092 nd. et hyl enedi am (57.6
”é%ﬁa ﬁ%’(‘il&ca{?é@%‘%&fﬁ‘? pheg %W&&%‘EFUPE@??{P lzilaween 3 to
i t
P Tt S, s
engpmes dipryviRh¢rBod angdyl-trovBCsdgCAT) ﬂu&ﬁerésbsqr IacH)ar8. 09

75 NMHz 3 H2O
APV Fn o A
m#rkérd (ﬂh’bre&eﬁ& de%ctlan 69GF Bor ﬁi@to%ﬁemﬁgp&%nrﬁetné defectiéh of

2.43, N, 7.49; S, 6. 24 Exanpl e 24: Mbisture
engymaig @Ctﬂyltb)fm'felﬂqvatml f@ﬂelﬂf @@Seﬁdlssélells a@ahjestedf preferably, i.v.,

an ac
ol 1 S LRSI VAL ORGSR e SRR
regieed $ymplhrodeaemess anareaian Ehbsm%léghe BiHah ttdopaae 6f Shtidlly
to the previously reported nmethod with the exception
OCEHENS MdastAse N IaEa Pirsiatereaiceto rhiog examplo kP gxpressieg PC-3

IR PR SSRGS AT (RNl mie

Ardmalsraepoédtativhieh syt Eompasition at 16@@/&1111{55&@[ #9én §4. ﬁ’ Single
data points 6.25 Exanpl e 25: Copper-binding Ability of
metastatig as| 1y rashigst afe élsgalmeé angh guansigased bivflnetesagneiniqresgopy or

C gto
lighPhiGhpfiE ARG Bt e by R I ERALP B QERRLRMEY,
cobyimietiinassayus ftbx detadtatsln labsl. r eport ed i n Tabl e 2 bel ow.

Table 2 Inhibition of Cysteine Autooxidation (I OOrM
Cys, | O™ counmar m 3-carboxylic acid, OO M

CuSUATHI OTUNGSTATE ANALOGUES AND USES THERECF 1. Field
The present invention relates generally to

tetrathi otungstate deri va%%ves, nmet hods of maki ng
novel tetrathiotungstate rivatives, pharnaceuti cal
conpositions of novel tetrathiotungstate derivatives,
rret hods of usi ng noveI tetrat hi otungst ate derlvatlves

. ..

. e e o
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Acad. ScL 1991, 617: 367-382, which have proven

resistant in the clinic to therapies such as the use
woaboamngal onal anti bodi es and i mmunot oxi Nns.  PCT/US2004/016948

Anti - angi ogeni c therapy for the treatnent of cancer

was devel oped fromthe recognition that solid tunors
vessel

R

d _onal

DIl 0f SPE AStASES
1972De|3iw7ra5uve€109 416 FoI kman I\/bl I\/led 1995, 1(2):
120- kman, Breast Cancer Res. Treat. 1995,
36( 2The mowngm&-lc biaaﬁharmeesysedm (Xi@gler a1.996,). 88Ky 1996,

o2 B A b PR LR} SFBD ik AR or gt s
1S3 0§RNdd36S 0. LALPBS; GrelifdbrlatéR fito BRmaEhmen fat ﬁdd,s of female

Prostrate 1998, 35:1-10; Benjamn e al., J.
Fishgraats. Atgpgimeofanocuigionss 1 4-gay Ajlzagsmatic apini- pump is

e esi s
i SREE Rt Bl SEUSen W R BORREINE 112 /ORGLORFRS
disdodvedlia PBSe.gf, 280 giM gk sterild filteeedhald mladdd 1h shyemimimfmp to

olid tunors are inadequately nourishe Furt her.,
%ﬁfgﬁ dgeiesiraeof a‘éout%b%k@gm Gl prmasEeces VALl KRR
albfiPbd LAhEe ¢ ESht OV PEStAE $n e hShi- Qﬁrﬁﬁ a?\%ﬁnzﬁl@ afd sac@GHdat about
neovascul ar di sease, nacul ar degeneration, rheunatoid

dartdhritis, etc.). Mre recently, angi ogenesis

ot el Sb eSS  Shatd b AR

cotHARES FesBidd-tRAGH OVRSRE enddBR AR d ﬁﬁtuzértﬁe HEMbA burhdt cell lines
prevention of obesity (Rupnick et al., Proc. Natl.

dqe\erdwd Sora.Jugted dgoughang Gilnenaeha nsrraeusst iTygicplly, these
mlce éac}lhg’e ufﬁ grg %ﬁ&cﬁlm&e ?elff 1580&%%&391%'1&51{ ﬁxg@é &eilated for
Ui der Speci a rcunstances (e.g., wound®répair,
thepfﬂsbﬂoeroatnemm@és.t he internal lining of the uterus
during the nmenstrual cycle, etc.). Accordingly, a
requi rement for angi ogenesis is a significant

s 4181 SLRCROEhIPRrhiTRE; ol Sy N inBPGB | S5ue-

angi Blge nmsirdine whusa spontpepedy tnol 93d rasghrcominiasof the lung in a

b aiienlCatra REr 1545 40 7. SesaerMarseols Plerd Gree

Inglu 1979, b SILER). W %pégaeedw;%@sa%ém esmﬁ/@ 1ﬁlc§ wcsascutaneous
t her apy. Angi ogenesi s requires co as has been

ingtidetrontapdnaieste ussegtld&ngésele @éﬂzé/ D&!A/Mmmge oRat hol .

e (38 g2 105 5y Db Rl mptn.o
ted 9¥3ntr&Buscdidbmifldit a@Hidell NTumbP fria§ ®B8G@PlakRd.bykdBEutaneous
6(2): 153-158). Attenpts at preventing angi ogenesis
inpeatinarasa 24 e Tagmentior inramnisealprlyrisaRinBics o subeutaneqysi n
ViV t.edhei h
m(péa ?ef@a%%&u%ﬁf%g %néiggxabsgcg"%ﬂgﬁtﬁ?? "chgfb é{élé%n zreg{n?ent
befihs 24.hobatdfiet 1m15|191&Q>,r 181&74)5)1 unfiPd tubrof 2f spéesivddsizequswilly
Neur osurgery 1995 2): 287-295). These approaches
appHEMAE AW BRA be Bﬁlﬁéﬁedc [Y:1- &Sb@nmd IoRRIBsEed Lp- daily
ol e P§y More recently, Brewer et al, International
iCation No. PCT/US99/20374 have shown that the
c opp&mnmlsedrafcdbwed (be vepighing tpalphhom rmod yrmaaner)nenmf tlmgor size.

ctive i.n treating di r
T R FRGH R oael BBireG & dayTi Zatter tntBRhsgtar
inbQiRatldAdY §60-250(Phg 2 TYhRAGNERASsur¢i9RINGhe 11824 §®sh§‘5¥ sitive

direct role in tunor cell growth and survival. H g

comrpbmmpoemél for ewmpﬂe, |CMclbIdtdsphmdp Iah%(}rmgéfrgﬂnl eationipesrday on

e fr ents ny differ a
b el s A SRR ol W A B il o 5 i or
108: 312-315). Recently, tetrathl onol ybdat e has been
shown to down-regul ate t hé? expression of NF-kB as wel |

as inhibit its translocation to the nucleus in the
|an ammat ory breast cancer cell |ine SUM 149 (Pan et

~ —~ NN PN O ~ N AN A AN N\ o~
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tetrat hi otungstate derivatives, nethods of making

novel tetrathiotungstate derivatives, pharnaceuti cal
waEDmopoBBéd ons of novel tetrathiotungstate deriR@EVUS2064016948

nmet hods of using novel tetrathiotungstate derivatives

to treat diseases associated w th aberrant
woi SR Gl SRRl LiRR, FEPPRATMIB URPPhBIGvVI9! #e rte?st t composi ition

neur odegener ati ve di sorders and obesity and h ds of
showld by teskesrimtve mulid-aosecassgissi t i ons of

tetrathi otungstate derivatives to treat or prevent

di seases associated with aberrant vascul ari zati on,

5.4.0p 3311, ITed BRIk SO A 1S ma PE GO BOSIE SpbhdAeous
di sorders .obesity or NrF-kB dysregulation. Tn aTirst

asp ent invention provides a conpound of
St r Bhel hag :
gt 4 B o

Gonhldt iah;, 1980, JRYqt IRBandBnst. Rﬁi maﬂma; Gorchidepehdeat Rysults

g stit dalk ., ar S tituted
CapREERp, Bridtios: BB sty Bedloy Metasy 193% 2003 plmadze o
al SYDGIAIt CdRITGEY AbgR dovd7s- wmgﬁw 9l gy, c&h&?&bwt ed
cﬁycl oheteroal kyl, 'heteroaryl, substituted heteroaryl,
35 ét&;ﬁr)oapgilrmpkyne mdgﬁéﬂBL(ﬁmwehéﬁemthIAl lellg)wmg
subcu‘i %eguasl K Earn%ré%u allc'lbet Ittaﬂ%o gﬁé\? 1mpL gﬁ % tEH R4 and uceasr €
ndependentTy r e TRMRAR MPEATLON THSYMEF REAC
me@:!sydses pt&fe’enﬁaltyeid tiey ths awyth 3bi¥ lineSogé tdnhﬁredxe primary
aryl al kyl cl oal kyl, substituted cycl oal kyl

tu@%?xs%wre@ FRlpfic ¢ <E$§ and gagdirgihe e@ﬁ@@@b@farmdy of the
t
méefs Rl g)gg%@ e(sei%%bépogrgﬂl?% EF Gli a@fines F@Eﬁrﬁ@%ﬂ %),
s ubSinglestdbsuspdrsiona lafeypremechfr@mabﬁda nImcwb & tidaiiseg Paickd

turpesgBoWEr R RR co iRy PO 3 P isttier sl eekivathe pom{;?skv‘iﬂh PBS (pH
74'7%@5&9méh%pbsowl%wdf%ﬁib Lgﬁ s é\lqkﬁélwday i

optionally, R5 and R6 taken toget
gersud bt dbout %9%%@1/ tiypan binetiye oxlusydn)i Wiabde tlsmmszblls Geto? -

S sl R8P0 LS pO SRR e SRR R sh AR Bk i B
reg@cneoxahd@dnalhyﬂd fostipd dﬁ@ﬂmu@hﬁoe Wi¥ible faGioRs Adeliya it ¥lg

or substituted heteroa I diyl; ionally, R5 and R6
daysgtiendersgse muectlom)fdﬁdc . Thixday o&gemheppe@mnwﬁmhtm R8

oS0t SN BRSSP S Bl 9
Opt Irﬁﬂﬁrbzitmentﬂg gied aRéné ke do@%@ﬂ&fnp@ﬁﬁd el Wedlt.YiIn another
substituted al kyl diyl, heteroal kyl diyl or substituted
emh%@aeataﬁh@womwnd& liyergd by oppgig mpmibymps ) 2 (WS )
2 fnvgxi mgnts (uy‘vo%n)g a.hmér \WeSistonf dg}%lstu)no?s %heﬁwd%ox)s'rgach
Inas aspect resent I nvention’ provides
aquiuzhﬁ tin izé, mmerpmndcmnnsed)mto:mmmnpbs (D)fprtd’m&y tumor is
t| on. The )o%r maceut | cal r’dethl ons general |
comglelsPy eisaerTa? w%%ﬁ%ema@ finthe fyraeK s deft ntact.
AlRYSHALRS O ord 80Y 2066 ninFeinRidft g%kdthaqfrex'i@m&sg@q b ﬁ{n“ﬁ is the
acceptabl e diluent, carrier, "excipient an J uvant
largaisesizdhwiroarydgimdi Ihatecmn,becsafdy esectakwitip heghtsuandal adg wtanut
i 11 depe 0 anpng ot her .factors, the desired
‘0"%8%“’3“?‘? ‘gﬁ'f"#)ls&ryﬁ’t%‘ﬁ%elaﬁe sepfipedpndaytonsied; e pr esent
| NVEfidsQie Rnved asd Welghed! SLis atd £24d il BRAin’PESUEHM AliChe
di seases or disorders characterized by aberrant

nurpbes of Visitle mefastasesds prserdede Thp diamstarsipEibie destastases are also
e ty or NE-

me %gé;dglgﬁféae{]l? Bgédl ﬁs(teeq%roz ?ﬁ% dgq% d) gg r%z Q/mICﬁ%Ft\?xécontammg

ocnﬂﬁi@nﬂtxﬁ)éﬂiag@lfhﬁh@ @ {herbasib Bf ﬂﬁ&ébo@ﬂecﬁdiﬁrheﬁefse aligpskkible
or prevention a therapeutically effective amount of a
conpound and/ or pharmaceujy cal conposition of the
invention. In a fourth aspect, the current invention
provi des pharmaceutical conpositions for treating or
preventlng dlseases or dlsorders characterlzed by

S - T o



Matrigel (r) plug assay. 5. Detailed Description 5.1

Definitions "Conpounds" refers to conpounds
wemoompasised by structural formula (1) di scl osed/bs20ei/016948

and includes any specific compounds within that

‘generic fornula whose structure i s disclosed herein.

oRFRRAIPE EedH efchFisnha h t R RS ERmsof

mé&thdtiet péuaf dhe e G@hbaTRisHe fdetaetasestlb St ¥dG3 the mean
Structure is determ native of the identity of the

vabgne elimetastamsp d erfughergptesmine angiastiiic ewihp ids ppgsible to
m@a%ﬂ}e‘%ﬁéor@&%&{ ofO4RE BPJ‘ﬂg% @gfs (‘rE QLETPLE s FBY, @f% %Uted

tereoi soners, suc |sdners (1

1999 08%2 17-228)S AR ﬁsys, follafiigl tOMBF anpmtaﬁbxﬁss @lgRsINEr S.
Accordlngly the chem cal structures depicted herein

w@@pwl@ﬁ is ipsyilatest iatocthe peritonenas offumer-beasigdendikused,
g}kl 0 < BB G AR WSS Are g T Gl Vi 1

(idieteoxyanaint). CORY dGakley, Idtds@ana %pl@érﬁé‘afr@fm& la6@Mleyghed and a
pure) , nd enantioneric and stereoi soners ni xtures.

degregiotf| ol%kﬂ ENRMPTaHQEYis HlcaBied NG SUDMESOURIAT  be
res %\ﬁﬁge {vﬂh(fo&tgfd {unﬁ)?m{%ﬁ Qﬁm&@? h%ﬁ@ﬁt‘% 1 mr% n diflmeter,
stereol soners usi ng separation ni-ques or I'ra

mity afrasd@nizatinm guegrowss: I(l)klagmmltlt tnntche arglampuedded after
artisan. Conmpounds é%also exi st in severa

ligation abayeithe kuseaginisher (Fammice A ATbRiAC FormampHERteddgior-

beEu‘?ﬁ 1T ?a%oh%%?%or-ﬁ@é?f&g‘gﬁ Reny r-ﬁé&ﬁng 'ﬁﬁiﬁ%@ﬁis no
str ctures d icted herein enconpass all posSib

knpwmtedfzerincsubsgquentahetadiasis, h'lhlugtauapwl‘tﬂ@ﬁﬁﬁcnnmdﬁanesthesm stress

Conpoun al s cl u i SO ically |aheled co
or B o NBebire File e B apE sttt M Eset A ralige as
debdriy@itabsveat om ¢ nass conventionally found in nature.
Exanpl es of isotopes that nay be incorporated into the

conpounds of the invention include, but are not
S5imk ticlUsesi, C, C, N, 0, Oand S. Conpounds nay

exi s unsolvat ed r s sol va

bR RO ReAR b rustd) 480 heiBactlic safapson
thérB6Y D Yath i Réted S04 YateRtl phareraBlya ehndmO Ki feTh g ¢in Wididehde

the scope of the present invention. Certain conpounds

chpmagtedizedshy ahermant asphlerizatipnt Abpirans vasculamgpiigroinsiudey ns.
|
abll}é}ggﬁ gg(%ft%gwlfﬁ'utangﬁ %l? rhga? rt]hJ @Hﬁgthoq{ &t nl%g}'fg u?«g&%egg,qﬁrg'épﬁood

vebb&liemt@mdnchbh ®dloddarebdetd andtanyi other ﬁfbcl@fnlddile)vlﬁollirmdmd&n
are illustrated, that brackets .indicate the point of
lnca@atsaé Rlpgd cagying ﬁepqs&m adiseased pgue or pite-  Hae qamapougds ande
a%%Htjlc%l c xf?]gc;‘s)/t ons Weré&fstﬁels)f beQlsed o RSt hndbr ?r%%xﬂ% errant
STItuent 1eFs turated or unsaturate
vahmammhmml stralght chain or cyclic nonoval ent

hydr ocar bon radi cal deriv by the re of. o
hy dif 6@‘2??%&' gIsFIsed aéa“é?rﬁﬁﬁ SY@\B/?IB%‘F. Vé%‘:g%“éf‘“%{l ’ﬁﬁﬂ‘gﬁtbut are
no?hﬁﬁt@@ to, Rhic@P&. £ arly! \}ﬁ)!&ﬁanz-gﬁ I?l!lrﬁ&l pﬁ'féﬂﬂ!)ly,% SH¥Stumor,

I ncl ude, but are not limted met hyl ¥ et hyl s such
incledieg hamalt Jiméted émycharcinemiasio Ithe lpng; bydast, ouaty, stomach, pancreas,

lar&p)b%‘réltgl_phgﬁx§ ’tt%;PesOlg‘FJ}aJr;,ppzalrthbq1 ngryltrae{j IcglgnQrecé%m? CWIX uterus,
enfiéthétYiln, kiMey, Bpddaer, isrd%&aie mlyrm@ Y%L ARG RRA c@Rtitords,

prop-1-yn-1-yl, prop-2-yn-| -{ etc.; butyls such as
aqucawmn}as spalt @fhhczr%mom@, melangmas eligmas,neyroblastomas,

r opan- 2
aléu X: % _e\é%,_%n_gy s,arcg_ ms,tcll]lo 1 S%ag (H+ @h-}ﬁt fS 8 ?tls%%pteh?s)ékeirosm
artetib venoa) Tr&-ltbhnatﬁhﬂsacdmé}ﬂ @tmhdovadculabwdtaml déaﬂhd&ﬂolﬁtdy I
cycl obut-1-en-1-yl, cyclobut-l en- 3- yI
cycl obuta-1, 3-di en-1 - ﬁt 1-yn-1- but-1-yn-3-yl,
but-3-yn-1-yl, etc.; and e like. The term"alkyl" is
specifically intended to include groups having any
degree or Ievel of saturatlon i.e., groups having
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but an- 2-yl (sec-butyl), 2-nethyl-propan-I-yl
(i sobutyl), 2-nethyl-propan-2-yl (/-butyl),

wocaned/olosd4an- 1-yl, etc.; and the |ike. "Al kenylPCTngS2004/016948
itself or as part of another substituent, refers to an
unsaturated branched, straight-chain or cyclic alkyl

i Bt Ao P ) SRR By
heptdptliR Jsﬁtﬁdo BHufafiil Rifthriti D BYRRiropHik SUaes, n&t\%s&ﬂ&“%laﬁ'ﬂéﬁla,

bein éither the cis or trans confornation ab t he
nogniohdragiwes; Opier Waber Sindzemempprizpis granulomd, meteletialt

ﬁbgr?@sg}%peténljyg. {‘r}egcltm%der%ltlah Xl%imzf) QQJ.%‘EW' ghe%ﬂ) b oacl%lar

‘ ne()ahdculahzatnmoparas*lﬁcﬂ dﬂcasbs, hwa{rompmlawerg slurg(éry, 1nh1b1t10n of
cyclo - 2-en- (I buten%l s, such as but -

ham&rowf ﬁlaQ“lf}r deggn?réilwy(m Epe potbrvgt.apd ¢ drsbupe)z fl%f’r\‘mal‘i}fi
rﬁn&‘:‘ils %P@ gstleanhn&lp uPls%as%Q cl%gé(éteni%ﬁtb% ajbeﬁ‘ aflvaBsularation which

di en cycl obut-1-en
are pmlfccrbbly {xleatted aﬁd/yt preesriédin adimlms&atimenﬁ 4 eqrhpowsklf stractural
ar.t .of anothe

th | tsel f
oD eaar PR Sripstioh thatei At b tanels mhcular

de%&ﬁé\mgj’htalgf}ﬁéd}n&&d%hhg al kyl radical having at |east
one carbon-carbon triple bond derived by the renoval

of &mfthlqy @rcgg@nu@d ofatfucyinal afoxsmtrlg (13 andiphd pharmapgusical
copng)tro 1|t101r1n ?1% qemayTt}/ep%i%?mlséregl?/tg 35 ?rarﬁ u;gr%feﬁ&(ik 4 ‘ijﬁim ag uéuﬁ%[‘lﬁg

frcﬂﬁ Qréhsbas}b’hsbocydted withRoppey ﬁrekabysllsm disdorderd@ gy Whikoydive@s) to
qai but- -yn-3 -yl, but-3-yn- -yl, etc. ;
treéh@FlQ/Wd)fPY suchjadjseas§/l by itself or as part of

t .
ot cufe b cbitAiind SrSlifitciud R (HARYS Harmaceutica
cochpoaxltlen thdnged hoayereldmigistergd tdarpatied, fryferdbtdy a hmmaj toafeat
qne dr ogen at mfrome ch of t di fferent car
a“éfoéﬁ‘ﬁg/ VGt APCHLY- e e %’WQH% SEEF\%‘V% fo%}%hémaéfr% B‘giot"ﬁ%d to
re&@c'gqu%? &fmﬁéﬂﬂmg%g;f §hn&d (I‘ég ; TNRQ & y@% )beﬁﬁl

atom of a parent ane, e or a The 't
plasorinvgeneiotivatadinhibitog esrlﬁc&rmayobe moha&dhenmngufgenm and

o b S A L RS A b e

RAUDOEY, %2%5-4 '4'88@ tffﬁxaﬁé’eﬂﬁt @rmw Groqttmrbg&byhév 9968 as

et han- diyl, ’ethan-1,2-diyl, ethen-
13e4113e4r?rll Chetmletydl,, Spem@y%@ﬂyl’% H3dkD; Mlypktvptamﬁ l/ N@tdogdthol

E),% lg'gilﬁd#Sy |Ko&ﬁ)7f) B2 %@PS%?%%&H‘S? lig%ag% Ogsawa et al., Infect.

Inml&pzd)ozemo l624- @B(‘)’l: BapuaR alv Ko !Mea pbswll, 4:923-8).
prop- 2-en- , prop-
cyc |SSpk fypher, éﬁomp@mﬂh qflstru@tytall &gm&a (2{ anil/or, pphgrppceutical

cofpy PR ORLAL Bl ahlfper O Ryt gy b g jutering
fr&ﬂh&@uﬂod@geﬂbﬁéhve bllsbxﬂer ko Gedliapdl/or Prevaithe deuddddgenerative
2- met hyl - propan-1, 2-di yl,

thtﬁﬁ Eropanl diyl,
disoydaroFlava |le\{elscpf)goppqg Vobepndapqrted-ig thg art to mediate the

pa&?&ﬂoﬁ&é}n y b \gs x‘?ﬂ%u%dgﬁ?*‘&atlve%o%déés g]ICMJdan% Alzhelmer s disease,

amybtrdplyic laté’r-ahmld'tyéls ()Qikﬁ))-andquon dxseme)(lLlanos etal., DNA Cell Biol.

20%3,?1 2?@%%@,0' ars of ghdiginct. @Jeamﬁ%bd@aﬁl pos%dp%y o al, CNS
Dmg Qood 16395352, Iéowhlﬁmankéwﬁika&/étul CEﬁ\Lz%UItIealfheﬁerspect 2002,
7cyclobut- -en- ,3-diyl, cyclobut-
3: 869487§H May:qpcd etut, d- BipB (Ezhean 20022 2d7 3/4467@)}46% Lﬁraec etal.,
,3-dien- ,3-diyl, but- -yn- ,3-diyl, but- -yn-
,4-diy|, buta-l,3-diyn-|,4-diy|, etc.; and the |ike.
Where specific | evels of §gturation are intended, the
nonencl ature al kanyl di yl, “al kenyl di yl and/ or
al kynyl diyl is used. Preferably, the alkyldiyl group
|s (Cl C20) alkyldlyl nmore preferably, (Cl-Cl10)

g,
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al kyl eno, nore preferably, ( - 0) al kyl eno, nost
preferably, (C -Ce) alkyleno. Preferred are

W0os108i ®Bé4 chai n sat urat ed al kano groups, e.g.,PamRU$PAMN16948
et hano, propano, butano, and the like. "AcyJ" by
itself or as part of another substituent, refers to a

FIGR AL AN, SHARER o0 Brinl WAT BEEI200R I¥1175-185; Brown,

cycl oal kyl', "cycl ohet eroal kyl, "aryl, arylalkyl,

Bhwit Ben Ly R001h 69 d06d7§] Bromet, Biawéen] $dck Jrana 2002 INHA-745).

hereLn, .Representative e les include, but are no

¥ SR AFEREGR Reor anE g Ty e, o FRRP T A Strictora
foehalaqineand V&%}Emhﬁﬁkbw kmm?@dﬁz&l\/ﬂlerebﬁﬁéy bé admfibredisla
“the like. " Acylamno by itself or as part of another
padignt praferehly, a usasy to trent dispasds ekaractoRedbp)iRszgulnted retRgty of

a are each in endent | drogen, al kyl,
R R S A A L

het ep@@ekyih ceftdth @idaaYents) & t6MPaNHs Ahd Yhd/oPShaa@hEdaaeal

herei n. Representative exanples include, but are not
cqmpfisitions theredf arempninistescchioatnariant pigferably, a human, as a
AN R R RS EPLARS fissosenor sy iesggined by sberant
vdsellanziah pwppeamttaboldatdisbrdets] feiroddgkmeitiviedisdréeh fobedity or
N%éﬁgart of another substituent, refers to a radica

dysppavations Acceidingdy vompawnds| af girugsara Femata [ and/or
[ in i Repr ive ex les ..
oRRHE e Ao ED e FEBE BB Y AR s o
dipsrdgcand, cobeitrtonyly teythgdixher ¢xy., pReferitiigy Wilken’s disease or
Al koxycar bonyl by itself or as part of another
Alzhgigper s ydile reaipgeancey) a radi cal - C(O) OR 33 where R33
is as defined above. "Aryj" by itself or as part of
anot her substituent, refers to a nonoval ent aromatic

5.6y dr Bhampewtic/ B phallactlie rA dipihidivatidve r enoval of one
hydrogen atom from a singl e carbon atom of a. parent .
At onbd TR GuR TR Bule yptbiod pRace iish (eammpasigions
theleBf MAY bk Wi dnBidcbBly YR AuMES ntaRide! B fRe@BININaYIAB& in
acenapht hyl ene,” acephenant hryl ene, ant hracene,

Segtioh dfesuttrecommoundswiistuntaral Forrownle (B anfion pharmahenisal

fl uorene,, hexacene e ene, hexal ene, s-indacene,
congtSIERE e ARG A8 R IAPRENS e RSB SRS endid ALAGRES
disat @ enrdes tiakRRize@ B laBditant PERURriZattbrglt&iper metabolism -
pentacene, pental ene, pentaphene, perylene, phenal ene,
digthdera,rienrasigeeneptive disorger s oberetyer l\ﬁiech ysregylaten. hr ene,

r ubi ne, triphenyl,ene, tri.naphthal.ene and the |ike.

Pr of WRgH 155 4 frea Xhfor paysnt i Rbe v dtiscase, o disqrts, gompounds
ofGaUSAr] FbAAEa (IRh oPpRir@hddIt¥al donpdkifiohPmAy bé addfistered or
at ons. "A«yjalg%["gby itself or as part of another

Bagog

applip singlyeprin cp withothas peente Bhgkgampoaaiis ef stiugtural
' f
FB PR bR P AR RLTS 00y A BB o

apphgd singlg, ini dombamutian Withgstherpharbygriearidaligraytied doehtsqe.gypsher
i.nclude, but are not limted to, benzyl, .
an$i-GIRESE BB R AR Gr Apii-anglogenis, §Ecis, ether cRglators such as zinc,

P e E ko R SOk FRa g fiing other compounds of

stidetned) irohoyplh €1 \ehdioh pharinayd¢ut@aldconipesitioke thekoér e speci fi c
al kyl| eties are intended,.the nonenclature .
o P BRA CEBES e RGN ER D SaPONER ARy oipetictgf o

th?r%ﬁétﬁ%élw Yfechie Bhphm! df)élcosx[*peulm bSstRlcira Fo¥hulaQI)tnd/ok he
al kanyl ,” al kenyl or al kynyl noiety of the arylalkyl
group is ( - 0) and the aryl noiety is (C6-C20), nore
preferably, an arylal kyl group is arylalkyl, e.g., the
al kanyl , al kenyl or al kynyl noiety of the arylal kyl
group is (C-C) and the ggyl moiety is (C-C).
9Cvcl oal kyl by itself or as part of another
substituent, refers to a saturated or unsaturated
cyclic alkyl radical. Were a specific |level of

ey - e e o o o o,
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azirines, thiiranes, imdazolidine, norpholine,
pi perazi ne, piperidine, pyrazolidine, pyrrolidine,

wopensiuieBi4di ne and the |ike. Heteroal kyl, Het errgalksaneso16948

Het er oal kenyl , Het eroal kanvL Het eroal kyl di yl and
Fbteroalkyleno by thensel ves or as part of another
ubst i refer to al kyl, al kany], _al keny
P %‘1?;?%‘3}'1 ic3 aﬂokgﬂoa’u“;?fl t%ﬁﬁ%Paf&F%RfP%‘ﬂsd Bestnn ﬁ%@&ﬁt&t@m@ an
amﬁlal/\‘m&@ pRIBE By, ARfafinfl ahd ﬁlo§t"’}fr@ﬁﬁbﬁ; AMRindagind any
associ at ed hydi ogen at oms) are each 7i’ndependent!y
r epl BesRresgnt Rompeunsia wé stouctutk Farmakht (Dhatdérrphnonaceutical

o0 ms PRl DR Mo el Pl b oRBP RS, oc
sttustural Gormulz-(J) ar@‘c@p,ham&c&ltlca} @ngosmdﬂﬁetf%ﬁ&fama;}\h

NN NSNNR R38, -PR3O-, -P(O) -, - POR39-, -0 P(O)
administgred by agy other aghperrers Fouipdor erample by infsion oRBBlus

in ﬁon %:} abscﬁﬁon B@gu h%ibﬂhelﬁﬁ’é é}lﬂg ﬁ%egﬁﬁehdlngsb(g%ﬁfeﬂt ly

ydr ogén, kyl, Itute
magopsh,, rectplydngl 1k§,etst,1nsz u’n&bs& wtcHd Aaimlhlairin}dn canbelsogtiid or local.
Vsubstlﬁuted cl oal k ycl ohet ey gal kyl., substituted
JIRUS SRRy Swites are amo |gyA0CansPigEPR 1 iRagomes,
mived Rt sK Mﬁero&ﬁis@l%@% ulesSeHRS tHat BaEGkE ek &S ?(Erﬁ?ﬁ ster a
heteroaryl al kyl or substituted heteroaryla
copgroupdaf vwcttsyl Ifqrm@la‘ (Doandéay ppamacomucahcnmmsmon thereof.

R U R A K
mn‘rmm@esn ngiaeericﬁat Qi @bncdub dh@atasd) eé;ﬁ’d&@lr erRtshBlifgual

tem Typical heteroaré 8roups i ncl ude, but are not

mﬁr?rwﬁ%lelatrfifeﬁrelgab igevaginglyaens ¢r@ml deethldy, by, mlzalzanndoﬂ topically,
ly hro n

paﬁﬁc&?&ﬁl@qg %16 d‘%?(ci I%épé) k%a %IM Ffelqr ngle ol‘,q & 1n1§rat10n is

lefi todthk idiscregipn io§ dtaaqnmftmnarandlvaumbpmmaﬁ@artl@@h mmdu%,ofthe
uinoline, jsothiazogle, isoxazo

?@‘iﬂi ?ﬂfi‘t:“g}e nIé‘I S%(E AT édmﬂ‘ksérfBP’éWﬂb Equlltr’ilwhﬁéelease of the
COH‘ESMWHTG&BI%J F 91@1%15‘(‘1{) Bh@bi Qﬁnn?&%ﬂ@zﬁ 'cgﬁlposmons thereof into
t hal pyrazi ne,

azine, pteridine, puri pyT an,
ﬂﬁﬂvpak@b@n pyri dazi ne, pyrldlne pyri mi di ne, pyrrole,

o B sl Rcem b PRSI LSy P destBblong saflinisiae ot more
cofnpb@RR & StrudtlitaBESnfula (<I§1 Bﬁ@@%arxﬁ%uﬁm cl)x'nggsmon the n{)er ed

Preferably, the heteroaryl group is from
logaly & hgagda in rmﬁ%oﬁr@néﬂab frialsfm@nbesacmbvn@,rfoecwple and not

het.er.oar rou s, are those
by O R o, Bl 08 WS B e 5 Pl S n
cofjentvhuwidna wiond iessify ﬁﬂtﬁlsﬁfger}q Bfl ﬁkgl:dtfdﬂ; b%ﬂ?eﬁ!ﬁbz&fl aoatheter,
oxazol e and p aZ|ne "Het er oar yl al ky itself or
by meapseta ppas é}f ympﬁ 9ﬁ@h1ﬂnpl¢téf S@r@mmara rbemgyxf laiporous,
r h a
no@gglﬁllés o?%bgiﬂg%é blr%%ﬂlt%i/ a.Hé/s 5‘?
meosroes, atfibars. ila ohe pinbﬁ@fhem hﬂlm&ué’tﬁheﬁ @Qd Né bﬁﬂﬁ’é’d@ 1nJect10n at
hV\g}ere eC|f|c%€Ik yl noieties are intended, the
the SR dPHpsrsiehek aberant Maseularirpiion (eeg. changgnr artk@ﬂgm
and{p
mbod et Gl e ey b5 LTSI IS AL B o mpre
compaunds eﬂsthmteal@armuhd ®)yiand/e pharmachetical &amydsiticals kiesasdf into
or_al k nnlet of the heteroarylal kyl is 1-
theFniBl s 5%y B B oy B i pticbber e
intrage€41QA4d ¥piduFap [rﬁed@foﬁf %t?é%ﬂtnc@lmzfﬁ éEF‘in‘Pﬁ{ 2%6 famhtated by an
heteroaryl al kyl, e.g., the alkany al ke %ﬁ
mtrﬁﬁ?ﬂéwﬂ@rfcath@éerh@t exfmrlyl aarhed th @ rdseBroire sm:daras dné)rdnmwe
resé}gﬁeroaryl noiety is a 5-12-nmenbered heteroaryl.
arent Aromatic Ring Systeni by itself or as part of
anot her substituent, refefs to an unsaturated cyclic
or polycyclic ring syste 4haV|ng a conjugated p
el ectron systen1 Specifically included within the
def|n|t|on of parent aronatlc ring systen1 are fused

e o o o o o o o o
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or different heteroatom Typical heteroatons to
replace the carbon atons include, but are not limted

Wwot2004/Mp36R, , S, Si, etc. Specifically includedCmits2003/016948

the definition of "parent heteroaromatic ring systens”
are fused ring systens in which one or nore of the
rings are argnatic and_one or nore of the rings are

sat uratWRPVNd ¢ stanaiat Bermud dhangdéor pharmacgutigal eomposition
t@%?%nene,“ﬁndo|eghﬁﬁggPF%g?Eﬁ%ﬁ#ﬁ@ﬂ?ﬁ“@??ﬁ“ﬁfﬁfcm
agmimasirating by il aiva a compaund 9f strenwral Ferhintke(T) hat/oar e

EOt IHﬂith to,.arsﬁnq%le, carbazoleI -car hol i ne,
PUFFPBRRHIE! CAmRSIsitioa, therpof Bty breconveiReily qeliversd 4o the lung by a
nbMGaZsT defferetdith Res.| FélQixhMBle, h NRLrbd DBSs hﬁ%&Pg‘Mﬁi"jmﬂmh

i sochronmene, isoindole, isoindoline, isoquinoline,
utilznsicpristersahati coptativo sustabled ot tbloilingdirere]lant &g.azol e,

. rida.din enant hri di henant hr gl i ne,
ARARES BuorBIl e, G o BB M BB TR AR gnd. Sarbon
dipxideziragy ohigr suiabk, gapymhh @b iged to B ivied totBpoudds ol stk digral

pyrrol e, pyrrolizine, quinazoline, quinoline,
FeignHa (1) 2ndier phagmacsulics] semppstionsAbereof dirfcty taths!leng.
thia -1 [ ” e Like..
+phap el DB Pouder AR B MU PEuictig g fistr
a compaurmichfefru¢the! Fommula (19 andioopiearpbesutied ehdréstab ltye lung. DPI

accept abl.e vehicle, with which the conmpound is
AR Patie f ueshnitin SHeh =5 Py P eaL ol s § cloud of dry

pACERRAAR Lcciiher, WhIcRMSay tRerfbSRhhle@by eg[%gfr@ﬁtua ggli’lojev}clgf are
)

i nvention, which possesses the desire ogl ca

alge well kngwafin theartp sk penulaorpationds ti8uohltipd dase DRI I(IBDPI”
I i tdon sal.ts ormed with. inorganic acids

S"ssé‘%% %‘gﬂs‘&h%p (révoscfﬁf Rlikgy 8? TRYHN8Y PR heragesty &‘§E-| BFic
exafiplks, chpsulds @n@carthiddel o5 BRI for 88d it anafch1ért? ihduf@atoChay be

formed with organic acids such as acetic acid,
fosmylstedirontaginga pawdermaixof acpmpoendofopuntusa Formpladhiand a

L, ] CJ r uyd ] | actic acid,

s 85 o L0 o e SR fesd GRS 2010,

f umeAnathadiypk of davicerthat neyitd, used tor detivecd ebmpRMAVS Gtructural

aci d, 3-(4-hydroxybenzoyl) benzoic acid, cinnamc
F%Eﬁuga, (ki RharTIRCeica] oofapariBsheBoio dhehium is & liquid spray
deRid3an f Ry ' ; - di su ' id .
AT PRy At CORRrMoR bl CR' Liguid spray
sydtenis|use etiemredy esall hiozrichales td aeDsolietiduid émg Somnfuldtichs that
acid,  4-tol yenesul fonjc acid, canphorsulfonic acid,
may {J?ﬁftl hﬁPBF%t}dpg‘tﬁ?& o the dune. 5 ene-| - carboxylic acid,
gl uankapeRBbLEInRAL, & neBolPAe HsBA RPIHRECa Sfthsbund of structural
trinmethylacetic acid, tertiary butylacetic aci
Farayla/l) andfdr phamnageutital eprugasition thaeef, to gheuluagi Nebuliztrs create
aolc.acid.. salicylic acid,, stearic acid,
eSO 180G UL ARl B! e ForfatpiechBinte Sihe
forn fiae pakiticled KRt ety e @RIy inthldd Seddds. e VerseRSMOLIYL,, BSitish J.
repl ace ., an alkali retal ion, an

d by a netal ion, e.g . ¢ )
Cagrcgral PP 88a$unpliZ Q6). o xamples afmebwlinersanelude desoensdiupplieddy

' j u e nol agi ne

SHgiichy B iaBARc s A0 S At e Bl ORINAETR pristpraosie”
vah lder Linken e/'dPh&inirad Statds PatenelNe eRH 506 B); ek ded Bindébais

t.0 di l uent, adjuvant, excipient or carrier with
Unjigr States RaSens ol a- 99997 fle 2ndi Batste BuimonapiRagsapsusies Eolumbus,
ofgPatient " includes humans. The terns "human" and

"patient" are used interchangeably herein. "Preventing

' orn apotberembiodhent efnelectiobydrod it (‘BHIDT) dekasls] ddvice is

acguj r.ing a di sease or disorde i.e,, causing.at

usfE i Srihoned B seicup Rk nandior phamencsdisg nor
to develop in a patient that nay be exposed to or
predi sposed to the diseasé but does not yet experience
or display synptons of the disease). "Prodrug" refers
to a derivative of a drug nolecule that requires a

o . o

Y - o o
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13"Pronoiety" refers to a formof protecting group

that when used to mask a functional group within a
waoogimsdsecul e converts the drug into a prodr (BRET/US2004/016948

Typically, the promoiety will be attached to the drug

via bond(s) that are cleaved by enzymatic or

R [ [ [ refers

o R o AR Iy sl e L e e i)

acrogelesei ligeid dmg soloharts qyrsospensionsa(semé.gc Moekesees ki, UniexdiRiatss

t L f.t f {
oy BB L2 ooy bt el Gt Broptiten af PB me Tifin b
impértant piiafleed lo\dptitdifdWher dbli@éﬁ h @orﬂb&[ﬂd&if Ishuctukal Fb@iula
2nd ed. 1991) and Harrison et (rg;endl um of

(D spdien Elnama@wgaﬁ. cOMesiHen éhereom the langwith ap EHR pargsqddgvice
am%rglg:zlp Qﬁtl:l)g%sr)outlﬁag Ip @%e%ilt ) n(])q} 233:' ?lgl, 19?186: %ltf,iﬁﬁ aerosol

deae&t iy mbfd dfficienibpdeivet corbpmmylls to ﬂhemmgl thary etedynilionary
CBZ" }m tert-butoxycarbonyl ("Boc"), trinethylsilyl
de](“‘eﬂ(ﬁc ologies i et hyl si | yl - et hanesul fonyl (" SES"),

tri ﬁﬂkoxﬁé‘@ln@étﬁékht"s %@ goﬁlﬁélln)ﬂg oBERIRRal Formula 1) and/or

al I yl oxycar bonyl , I'uor enyl met hyl oxycar bon
phérifaaaicp] ccmnnqsmouetlataof caxlyedalivereylin @ 'VBANCOE ' n partituidna

iopiRite 955 GBS al B h St et Ot 20 S S ER Ar e Lippsomes in

thd B Ap§Yof IR RBBoUs DiSdab O Md B&nckAt £d &EB%&&%%& ¢1cﬂé'xcdéd@§
benzyl, and trityl ethers as vve? as al et hers,

LisselNewi Kodk.apy 8 2h§65 €i9R8); see ganeeallyy Lmqsymesemﬁm Theraply of

il I o 4 S R 0PI ARy o

pp3spi3asesgpt h the sanme or different substituent(s).
Typl cal substjtuents include, but are not |imted to,
M 1o piher embgdiments, thgpmpougdgof strugtural-Fgrmu g Drgml/or

pharg?%%tgalqgm§€8)ﬁ%ﬂlgé§{ Snﬁ%%?hv&gg 61 g@gamehl &&% s%8ms

pref@6iy COOsystaiR¢deldaR JysOn)s, In ORE¢ ONDARMEORE Pmp-rify hdIdded

- S) R6O, - - NR - o, - S ,
S T B AR b SRR
19843(I\N@ )\Iﬁtmlg,y\pgﬂy@ Mis independently a hal ogen; R60,

and R63 are independently hydrogen, alkyl,

su bét yat @tf@d embadiments| padyperic matsriatsican de abddoxge “Medical

R e e T

Fldridh €197a); y"CoﬂfroﬁéthidgtBilelHBﬂhW OBiYd ProdlictAPdsiganld! Y
R60 and R61 together with the nitrogen atomto which

Penfwéyanm, §“bl§¢m=§¥§1 Baﬂr (eds), Y Leye MY@@H 984)okangepet 4/, 108Y J

het. ey 0a a
eoqe‘ﬁcé{elg]etqjl Méx ro yem ??E see I;fs l}gv? ? U 138 ILﬁ(czqnce 228:
19carndnngczzyal qaisby}mn ehedl] zmield Hiyek®ad dy1989, J Neurosurg.
cl ohet er oal kyl , substituted cycloheteroalkyl aryl,

71:40%s i 64 ethepembodiments,RedyyericomasTipls are wped dor oral sustained
I h
DL BARREY s RO ANAL D80 RG0S St
hyd:yxypmdmﬂmlmwsk,yiydmxypmpynmatmlemmse|ana] aydronpdthylteltulosg.
(mo Pr ef gr?etc)lls ydrgég)psfgmftia nkisi q@&%d (arher pre@ed c%ﬂose%

havem(@ex)l déﬂ@qbeﬂmeiemmn I, §( @)zml'»’ﬁ @(ech @(D%c) @{fr 1§§ @3&63%
Factag g;fmmg dray @)\@s@gre wqu(lqjomm tR(;lle sk.11¢§(d@r@san AN hay

ol A 0 985 B 0

OP(O)(OR)(OR61) “C(OR60, -C(O)OR60, -C(O NR
R61,-C(O) O, nost preferably, -M -R60, =0, -OR60,
-SR60, -NR R61, -CF , -CNg -NO, -S(OR60, -OP(O (OR
)(OR61), -C(O R60, -C(O OR6O ,-C(O)O, V\/nere R60, R6
and R62 are as defined above. "Treating" or
"treatnment" of any d| sease or d| sorder refers |n one

a o o o, o o
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treatnment for the disease. The "therapeutically
effective anount” wll vary dependi ng on the conpound,

wa tved/tios@ase and its severity and the age, weiRfWS2004/016948
etc., of the patient to be treated. Reference will now
be made in detail to preferred enbodi nents of the
i nvep & [
conj et ot AL A ine EaFbe el b brgl
suptaledsielsask adnanistrations Rrofenmhbwmgdnatmdls imctude pelymers with a

f t th
PN o 05 BHEL BB BT e Bkl o
pmaimehdenc@td Stsuel 1R dBSBIIGH GHYrSsichS (i BBYinfec B lIdfiRTbase),
within the spirit and scope of the invention as
pefemersdhatiye degsaded hyrenaymey Gie: nﬁnzym@ccmﬁnﬂctbmﬂs.as@)fand
t mhodi
PSR Al by 0 Bt S SRRl e

pxssmcmmlleﬂmlmh)a (1) RL5R- N.-R4 Y 2 R- N+-R 8
or a solvate or hydrate or N oxide thereof

- R7.
wher Iéﬁ %’Fﬂ( er cggpodpmentgsmelac dGlYRY syPlems deresed derarnly
sdﬁm&ggl@aseaidﬂxlnstrzﬁm K/ICIT{‘& L ad?%lépkﬁwb Cl;lg %2}2?5?” ed

aryl, aryl , sub itute
2@@%? P)utle detayhﬂrwaiuogliments; am&’%&msmm yleyicesdrs hsddUﬁ)edral
C t er oal.k hete , ted heteroaryl,
o O e LAy et (TR AR birs B or aieg Sites Fatont No.
3,44, mmwhlswwéaret aLl b@ﬁltefdtgt&@s iﬂﬁ&ﬁw&lb@l% ;8ob and R8 are

i nde endently yofrogen al kyl , subsfltut ed al kyl,
ar y| In s§]io¢her embedimeanis, a Cmtwlbﬂkylleaseesuﬁtsml canbeglaced in

prgﬁ%ﬂ @chft)ﬂé? toal? e&l f ﬁlle kl?{)&rf éfo&p Cl Oglaqoé‘gnosmon of the

1nl7kﬁttﬁnptatls/fequﬁ'mlg9dnil)t Mfr@@hdﬂﬁif@lﬁ@@’%ﬁéhnc B@JCQSé@%)gl ahdodsoen, in
l\é‘%}BSt i tut.ed. heteroarylal kyl, heteroalk or

<l Pviticiions PECaairdlad Release.d susgevnl. upenl N-138 (984).
I d
O SPlOTRIEe b fens MRENTh Line B A, S 218 527153
mipetler balidedl di yl or substituted heteroal kyI d| yl;
optionally, R5 and R6 taken together are al kyl di yl,
substituted al kyl diyl, heteroal kyldiyl or substituted
5 et mkﬂsxh.ﬁh&hcoﬁq@ﬁmkl y, Rl and R2 taken together,
R2 an aken together and R2 and R4 taken together
are Té]lem:s@nwhangmtwal gomgosatiéns|cdntain a thetapeatidaly leffegtive
ituted heteroa | di 16opt ional_l R5 an
anifunP 03 o BIGEY ARSI ol ¥t LRk D PR i oy
forlth, ttédetlier Wl @1 fiffabRIaghodhkyt e%ﬁéhnac%ﬂﬁ@éllytd&&ﬁalﬁé kil Ydoras
het er oal kyl di yl or substituted heteroal kyl'd

to piowvidsithe farm fRBPrenar Rminisketion ogenationt. éVhCIaadnylhdteyttd toa

Sl e e
vel)leEs aleWwr&ejabBy stéMbSWath is éW@eﬂecﬁveh{dM Whén (thSn‘Dpoand of
me enbodi ment, W5 ) 2 and all of Ri,

strpgurahgomgéa (s agﬁapgstegﬁdénﬁ@\fenﬁ%j{y o@@me Sphltl@tlﬁh@}d aqueous
o pEORSRson) ok k20 by ik B St

foranjeotdbWEOh&anlStﬁtaRle—phthmReétldal velldlefalSo thelude ex01plents such
e ome enbodi nent s,

25 flah; BIaRs gacipse, sfesosoRaelainu A Sos dlouackgk, Sl tlyredium

d I n
oeBIROIEOL onRlcwrie SR AL N RUEBor TR Y o001

prapytenegglycol meatery ethanolent yhe liken Etlplrctsemtﬂimrmmebn@hl ment s,
corr%os?tn OqlS,Ri% d%srlreedaclsa%la Q’o COl’lElrlr? In?rgo% kaalll'r}/ohnts o? wetting orremu151fy1ng
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methyl or ethyl. In still other enbodinents, Rl is
al kanyl, substituted al kanyl, al kenyl, substituted

woabdenydes aryl, substituted aryl, arylal kyl, PCT/US2004/016948

substituted arylal kyl, cycloal kyl or substituted
cycl oal kyl . Preferably Rl and R2 taken together are

P TRl el LR R S il

lubricating @rgb(tdienngaagnalrkgy Ensedr het er oal kyl eno. In
still,,other enbodi mrents, R and R2 taken t%gether
and RIPHICERIGE a%fflh%rt%&ownaﬂeammpgw S&gewr?éﬁoan@a

(Bln3H B Ran Fadislcl "o%ﬁéﬁn@bk&@n@&gxongﬁh&ﬁﬁ? Idt‘s%l@ﬂ% %rfnulatmg,

substituted heteroal kyl eno. Preferabl
drageemakange igvigatingenasifiiee, teamnulam@bhfeappmgiomolﬂnﬂzrﬁ@

e. al kyl.eno. efera
PR PR B o B S B ey P bR Linsatirbiipe adger
using oR7 ot mserpHysipigicillyatepaible/dagias, Gt dxetpishts or
al kyl.eno heteroalkyleno or substituted

aH’é‘!lé‘F%?aWﬂaiﬂ dadlitaps pIpesssing of cqmpaunds sfrstrugRisal Roseatar(@yinto
pgé'ﬁgraﬁbhé’ WRRA cQﬁ bd Eézea é)%g‘rln%bﬂf@lll%l Bro tef %ormgfa‘lg oh i A dependent

odi nent s,
upmb&mmmueeﬂwhhhamyhomdeaS i's aIkyI substrtuted
al ky | Kyl cycl oal kyl or R3 and

| k
R7 t%ﬂ%%ﬁmﬁen ﬁ‘é‘?ac rté:agr%rwéﬁ@ns sybiaks thetferm af sajntéans,
siNpERiQR| &ﬁhl@i’(‘)ﬁ @Ble?supﬁlts bR ApaiI6y, Rastek %gf’taml 1 l]!gn

Preferably, are thyl "or eth
pawdsrE,, Suetamsthr@lgase doramla}tions sukpositbriesa eysicausydeaddold, sprays,

k R3 d t th | kyl
TP hrdind P wilpledociis, TS uotied. i ny1 or
plﬁﬁrhml:elﬁlﬁdll)@ccbllﬁtaﬁlb l%hrcleﬁ!ﬂb@iﬂshlét(%é &g k@rossﬁhlh%mﬁ »United

aryl I"al k cloal kyl. I'n still other
S@pﬁgé’@p% Ps3, 6 L)) d@‘xqr(epqam]\les af sqx;ablephannacp;pﬁcal vélicles

h%‘?%r-%‘?i HﬁéNHbé& #‘rﬁ“" e (52t SEMRRALITAE Seichbd a‘%;‘g"(ag ‘§e(‘§> ) (R
Phdxmiasy, IPrhuladlelﬂ:lha Goliege efhathayning Scidhee, R8™ @A, 2060).

nmet h% teﬁ and. R3 and R7_ taken together are
T ke 1Bhistl At GionA Oiftpound of SraBIg FarmaR (Xmey br

fo)n'ﬂuﬁ?e%l Js@@luﬁbﬁév‘ %_'_l'é r(ﬁntments é’reamgL N‘usﬂ%ﬁsmﬁ# g{r%lésr is'wdl-&kd%n in

Insti |
theratiodl rrents Rl, R2 andR4 are hydrogen and R3 is

b | | | k d
bot ey e tofhufions et ot deranh e drainistatioy by njection,
%gswchﬂahe(ﬁﬁ Ofni8VendI® %Jﬁﬁﬁ&ul%t@aﬂ%oéﬁoﬁﬁ@?}%hmw 1nj%9gon

and R4 are al kyl, substituted al
asgvsl| agl thoge d@mga«td(gﬂlr émnsdepmalf rearamuyosara ozal@r Rﬁhmrmr)net hyl
subst.i.t ut ed

i rbfon, Al EPufilioe e b fhade i vorehipglion wih s furher

aceiib aghntreat i:‘mer'vésRnr)doBrli’afﬁlbﬂalﬂfeQ) fhfwhaly Hucih 8F RdAcddIntcdus
a mxture of straight chain al kanyl groups which have

viggosity gEhese pefiie agantp dneludeobus asmeptdimitadde ssodhvam clingblt een
bIGRERE Iy BAOS: e byl Ao EREHE AR ilipidl St ea
het dngaimylemboitehenal, kel coﬁfpoﬁrhdﬁ)df Stt@ctufdl Bb@haR |1y ardToffRulated
in agcor&ange wl}{hhroutme procedures as a pharmaceutical composition adapted for
intravenous administration to human beings. Typically, compounds of structural
Formula (I) for intravenous administration are solutions in sterile isotonic aqueous
buffer. For injection, a compound of structural Formula (I) may be formulated in

aqueous solutions, preferably in physiologically compatible buffers such as Hanks'
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the structure: NHNH + HX , Y+H NN o +H N NH + CH

In still other enbodinents, Rl andJR2 taken together
waoazoed/aloBedl eno, substituted al kyl eno, het er oal kyITRUS2001016948

substituted heteroal kyleno, R3 is alkyl or substituted

al kyl and R4 is hydrogen or is absent. Preferably,
soRit{oR, R{BepMNoitioR, § Bl0gidal M@ pukbe S

N 5.3 Synthesis ofl%cﬂggrrlpoug?}ds_ The gorrpo}a{nerdgéﬁg}égcn??ygg’amn
foraylatony ageptstuciy be sispending, atabidiningraniondisparginighgtits. When

AELNQAS e in Schenes 1.and 2. Starting

ot el ig’leg Mﬂse@ %‘ﬂ{cg g?“%‘%"éﬁ%?ﬂ‘? %Y @enidese 'él.b‘}‘?%‘éégent
Phagnadentieah dompéséti o dbiineravindes KhinrHat GOMAY 'bﬁii@ﬂe{%lé include a
I avyai | agl_e or can be prepared by wel|-known synthetic

O¢f BRHEHIC 8iphasilignecaineareasa Rain atdhe sitq e the injentivoniGenerally,
th Y ilerrd | LSS i ei t her

D T el T L iR 0BG iyt lagpgeyorm.
forsguatripds g @ tyopbilizgd pewderion owater S8 thidehGat @ hbeskstically

rrison et al., "Conpendium of Synthetic O ganic
se{l/%?%"&ﬁ“é“‘?r sUeh & a“ﬁ‘%*’%“?%‘hrr?awqﬂsyn%??dlns&h%quapgmofla@%c) :
agéide Wisdnahe QO s@f ' adbiYisterdd®ly inb&IoR. i
e R RRAOOF ol PRI P B 0 IR,
carrh¢ dispensed, pr exampleysnithsanfinfusion dattiecoSntinge stesle”

- Jl ey l.nterscience; Trost _et al,
ph aﬁ%@@ﬁﬂ e wit %%Sr?"ees{}ﬁ?ﬁ Sompoppd BE sty usaldRagmula ()
is dddisterelitei infeetion; fan SmPY il bicfil dPABORS ifEctOndR Rathe can be
Ch stry," Vol unes 1-45, Karger, 1991; "March,
provﬁéﬁ e they iggrsrlientereayi ba mixed pript eyadministratairence,
199%: " ' ' nic Transfornmations,"”
192 ARl RIRREASIS) Ko ARt R B
perReatgdntesusedin e damidatByn tSueb pencirad@hre WneN1y&no@nSn the

art1995). O her nmethods for synthesis of the conpounds
‘descri bed herein and/or starting naterials are either

despRdrh@euiBallddgpasiti ' Ly . ent

e masrfbutBal fpBulioft okl dchPARL bL P RBRAN bebBres,
lozgngss aaquenision oy hespessidnsagrin@es) poeiderspérulbiohs|shpaildsy €
Schene 1/ RL\ R-N+-R 4

rat her,..t han _conpr.ehensj ve, . . F
S et R AN S o
mapOstithin @fc 6f mArddR{oARIREYENRITHR 'ék&iﬂbl'é)’s‘%&é%rénﬂ% Jgt%ms such as

t hi ot un,gst ate in the presence of water [eads to ca‘fl on
fr“‘éﬁs@hé?ﬁ’@ amegtaceharing Aevasingragents sudhsis geppezmittyoit efroval

; [ ol ide.the desjred .
winfir et o h e BB ech ) A0 Bl os Rt o iR 1 ¢ R
pharrhiteeRtiehlly paltible MBpatatior? MoAsdver AhBreal Qifat or Bil SR Bie

h 2, addition of a quaternary ammoni um halide to
p af’ﬂ‘i“&t‘ﬁ??é; sempesitionspay bereogier de delpy disintegnation dnd abeargton m

. e . duct is dri by
the B el Pner Ao Bl R RS ' i cxgeBecpriod
of tiptd. Helavy v¢lzpernttmblevatmb@nesilibiounding bl oo tRNI§dctitriving

t hi o(i un%Et ate bie i vatj ves where the anmmoni um
compgopnd are also suifable rpfaélryéqnlwﬁggaregecomp@pms&f strpiefral Formula

(D- PTRELRNT pROlnk, (RAL 0% e HRRARCARUINCAEN o oot i
imbihed by peecdristing compound, which swells to displace the agent or agent
composition through an aperture. These delivery platforms can provide an essentially
zero order delivery profile as opposed to the spiked profiles of immediate relcase
formulations. A time delay material such as glycerol monostearate or glycerol

stearate may also be used. Oral compositions can include standard vehicles such as
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to produce a statistical m xture of products. Further,

those of skill in the art will appreciate that
wamayensédonal met hods conprising treating tungITAUS2004/016948

wi th an amoni um salt and hydrogen sul fide nmay be used

to synthesize many of the conpounds descri bed herein.

5. 4 says Those of skil] ip the art w | rneci ate
i, BEYE gt Fgasnib Segelfosoifuf e, PARISE
magR&HHh cABoh I8 AC KUV {ohidlks A8 preferapgwigiartieseutidabgrade.

erein are illustrative rather than conprehensive.

5. 4For greklguid prepEationswich as, fopgnampley suspeasionseglixirs and

endot hel i al I ks I Q. repgoated with
solf 8" Aiabl i BRIl b EREHEG by RiRGRt P

alkgthb@gests &of. Uropylemeglytaln poiyallylent lgbreolsregh ablyethylene
overni ght at

37.C. The t [ d i
elyzal) i 5ol ehy A irdtHUES bEEr fang Pl (e Aol
citxfrbgeglﬁgcohgrt%%ﬁaﬁe Ig?&%&%@@ﬁﬁ’i td Sbodt 5@ MY el UnRIdonH B L

cell's such as human unbilical vein

flaeoritns dpehts gpreseevatives, 'tHIOVRE 2gentsytbile Raltsaseyldaee tinefeand dhelike

fron1gggolayer culture using trypsin, are diluted to a
mayihgAddehncent rati on of about 6 cells/ml with serum

fr egoPBelcal ARfniQtraidh. tifpbhfthfcet@dal c&ﬁ?&ﬁ&ﬁis @yl tak e é6hm

to the upper chanber of each transwell. Inhibitors are
of tatibitsd lazengpst ¢fc.tfhenwlpisain eoneyentioual m@pRgfber s, and t he

m grat . [ | | j -

-t Do RRURRER bt R R el 1fuid spray
deviesanaEHD astobdlelepicas wilbtyplcaby inehide@ coifpbGud &f stjuctural

Cells which did not. mgrate are renoyed fromthe upper
FognulaitBrvikya rharmpcangcalit acceptalje F%‘Hc@mébe(%%fﬁélyt the

RS Sy T sy v
glyvohdres perfluaetdrbonri @ptadnetly, @otheR miepiabigay b addeddy _abﬂ the
acippel AUt of 1 ToMIon L EPPRUG T ML £ O TR
Pr%fgﬁia})ig‘, }(hésolféla@ﬁgg? :lglﬁhli‘al%uéﬁ aER0AEARN, | gl ot Pol il ol bRty acid.

3 ‘human prostatic carcinoma) cells to
Othenvaetbodshof dorgiulatingd ks diug sowitionseerstenensing sWifabirefor use in

trigel (r 22in.an a . kno Lgel {it.)

set sy B HeAbg T RN SRR PN B3 e Bl I bt
Stadd?P a3 NoP3/1i1 3398 Bidalski,/WUnited Stétas BREnt MR 3,556,611).

52:378-383). Matrigel(r) is a reconstituted basenment

ey eamepawd o4 piriaterat X%Q;@qla/(l); oy alse ke forgmlatediin eelpeTan

sul fate prote ] y=To LE i t
vagifel ihsfafSUg P BHorB 4t APauBEEBRB or e ith Bl O
coBtaidcon@eitivnal suppdsdoby baseokichas eedopbattpl arsithergiearides.

activator (uPA), tissue plasﬁ%ﬂo en activator St?@%i 1
and In péditen {9 the Qrawiatioas fesqd Efg‘é‘ﬁu ¥4 SPRRRSpund of structura
[ i bint =l et i .
rollathisRly A4S pblitilaganh dpORREAICR! Sabh jdranBnE U
foiraulatkaR Py e dwhinisterdderygetplandtiond fir ewaraple seaitangouslyypr
_enzynes are typically predicti of. the efficacy of
inle AU BB K BT RRUSFRARS )P g forgXampli & COfhplindof
st ! 08 Fo '1? ﬁl‘?%a%)fonﬁil%d Qﬁﬁx%ﬁﬁalﬁi?bl%eﬁ& 3PEY@bphobic

I'ssue cu e inserts. Invasive cells are defined as
matedidls (fohéxample, es abemulsiontin av @eesptabler @l @h iqnhexchange resins, or

Matrigel (r nd er. aspec ol yc e

os e e VR foy SRERlso B o el ENBRRIS .
Tr anghgl 4 SorhFRBH AT MreediaBF sinfiga (Plsyeidid) dnasebarznhuded s
(8.0 m pore syz;é are coated with. Matrigel (r) .

ang Gf teaboveaxtéserbebiommpletipns agthe frepagid.rarharmaaqeutieadlyi n
sterile PBS . to a {] '

scirCae s gyt PR, PRIGEREATENT Ao bitl e Sloaleilally
the wells of a 24-well plaée. The nmenbranes are dried
overnight in a biological "safety cabi net, then
rehydrated by addi ng 100 nL of DMEM contai ni ng
antibiotics for 1 hour on a shaker table. The DVEMi s

o - T o, . ~ o~
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cells are fixed and stained using DiffQuik(r) (G ensa
stain) and the upper chanber is then scraped using a

woceai4t1oe86swab t o renove the Matrigel (r) and anpCtiSk@4/016948

whi ch did not invade through the nenbrane. The
menbranes are detached fromthe transwell using an

[ P

rGABENE Sty G R F R P Rp e SATRAR) a0
bieinedrd solahleau eqeapas afid dther meli¢ solventsitien thesotrespndingdtte acid
tfrom5 10 fields counted and plotted as a function of
PH%i bi t or concentration. 235.4.3 Tube-Formation Assays
of Anti-Angiogenic Activity Conpounds may be tested

for anti-angi ogenic activity in one of two different
5% s ayheyapeutic Doseyi t r 0. Endot heI ial cells, for

exa il t

vk cors PR MR et Fort 4 SP0B1 Bt dpmpgsion
tl(lerbM/Eﬁl genshillgtbeamed eaningiumt effecdive ePichidvedhe intended purpose.
commercially, are mxed at a_concentration of 2 x 5

Feg P?estpﬁwfawrtme\fqnbﬁ%w disprdgricharactenysd by aberanss f er ed
V?S Wt afiod @%p)er gfétéﬁoﬂlsrflr disbldbs E@rb&?ﬁegﬂ'ﬁﬁw& oxjdgrs%gﬁled

uni t s/ AL concentrati on
obcﬁy;thatcahpt?mganﬁsftammai HomrlnlalaZ(IDdamﬁIolr %)birﬁfaeelgﬁaﬁcdﬁ.pd@ﬁfons
we . The. fibri i.,s all owed._t m, and t hen VEGF
SR R R b B e A
CoNC qMRE bRV adloRpuid Bhstﬁllaﬁlrz{l%ﬁmﬁ@@QH&%nllm%fﬁ%\Lesln

are incubated at 37Cin 5% for 4 days
therfecagraent of p padigular disbtdenprcondilion elgschnseld bedraimsvitli de;ieralson the

t th b
oGOy SHBRERSRa s o en B o S o
tdohAidlésSkrding QX 8896 dredfousiileddreddth &fdlt!i:bﬂj i Tzz%%tm Vivo
wel I's for each concentration of conpound 'i'ypl cally,

agsays may ppieanaty be emplaygd ykaip identifyi apitimsd dosage lrange$ e Hled n
oo IR LR A DDA RS e °

ranc ogni ze
deeenferg dncirmueg atherafagbsgeiiisabjearbeiiplticatdgihe $esigie of the
f.ficg Vi vg gfg&:n et al, Cancer, Res. 1996, 56;
Supjoss. t aé%*f)e ity of th, atiligtionnthe aanaersf adpyinisiaiioniaaf thejufgment
Opm@?rgsgﬁmgb ibigp.observed when endothelial cells are
cul tured on trigel(r) (Schnaper et al, J. Cell.
Phy sFoi exafrp®s5 theldBagelfdy bd &livefeddot Iphhmaalcemejal sor(qiosition by

R AP by BB R B
eifib@diineh@ iRt oR{poRhd<6T shastum FoRMIB (D Qfesdeﬁ(/&e& % Péfamed

addition at either the sane tine as the endot elia
reé@;se; gdromlséqatlmar memhly,rm tlupembeditrieat; &a:fqompouﬂ'dﬁmf structural

B 0\?\? LI ? 81’%‘ ‘t")’ggptﬁlf:@' @‘5“92@*—“3 4 f? ?ﬁh&al Sing

may bmﬂpahﬂea %t&@ﬁﬂéxﬁly{ €ha§ be pRVI edMloreUTih B&hbﬁﬁﬁon with other
thereof. This assay nodel s angi ogenesis by presenting
drygpand may certinug ge lapg ap sequired for iverfecatment o€ the disease state
oflignude! ial cells, namely the |ayer of matrix, which
m grating and dlfferentlatlng endot hel i al cells m ght
be eSyedledbshge xfahgéstfoﬁmbadmﬁlﬁfstraﬂldh &geid b@ﬁoteﬁé}@ but are
matri x conponents found in Matrig

g%agaélm twess Bl k@l me & %h?jit &0 *ag@f érs%ylppwldpcl?fcﬁéruewéal
o e e e T

metheds krtirwmtogh¢ ardingi Qfg&(hmanwkdbﬂhelartpr evi ously descri bed
(Bl ood | , Bi ochi . Acta.1990,
70355 gBlediesfenen 4 i = ROty pRision afeghout 0.01 mg

to4Bodtlb0kRg ber kidDErHPHIRAUREEH. HuitAbIE dSELO L ks A iftBidasal
tube for rr%i)l on ??1 bot h asggys whi ch ﬂigug&g}gglgts,rtlhat tae
conpounds wi Il al so have Y ti-angiogenic activity.
5.4.4 Assays for Inhibition of Proliferation The
ability of the conpounds to inhibit the proliferation

of endot heI [ aI ceIIs may be determ ned |n a 96-wel |

o o o o, a oy "
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determ ne the differences in proliferation between

control wells and those containing test conpounds. A
wosiopd/11as64assay system can be set up with cul t PCadrS2004/016948

adherent tunor cells. However, collagen nay be omtted

in this format. Tunor cells {e.g., 3,000- 10, 000/ well)

oo C e Rttt o OF AR TR b e R bodY

w§iﬁﬁt@ Suppodieeict BénedytofitairlMibduti0n ¢ eilligrdih Bgabdd¥s 6 BSiligfams
then added to each well to stinmulate proliferation.

ofasamenad of grustureldirayladDeper kdogramdod weaght apg cemprise
j t t
oA 8Tl AR 20 R 0L Bt

davegdsdoninogdernml isttamsbdar mtapyddnead, sabaltaroes,tepiiural,
effects of the conpqunds.of the inventi.on on the
sublibeial g Biraesehsl 2SPHBIRURHAR arg {BE TagE of abot, Orqape to about
2RFthk PeRifEPIm bPBsd SRR Ity BO exRhotier b
stihul ate growth 3} the cells. If there is evidence of
daseirésppnssl dufess aefives fagm i vitrg, or ianianed micgial g6t saptems o Siich
may, be asured usi ng . Junmor TA! nzynme). 5.4.5
a“,&géla?gdeg?e YSEBRi2E ¥g‘§}l' Ve iﬁqgf égiec effects of
CONPHY b fdRAEY o addctien EornulRYI) e stefeedbly A8alyddan vitro and in

various cell types including tunor cells, endotheli al
vive [ferthe fesied phesaneytia avpreplylapicaghyity, PEiar foyseda hugansg For

j .. pl i C i - )
e B irB 2B Bt {8 ¢ Ao kb st ueibh G, ppfeific
co&ipoﬁn& ﬁf istﬁIclyi,llrb)Idelmntae(ln)Ld’raltdoﬁﬂﬁr;]aibd oﬂ:d)rﬁp@lhds of irs]tnmmlrd al e

with the cells for 24 hours. The cells aje shed 3X.
Fopmuip (hwipgeferres fog W%}twr@rwn%%é%#fwaéw g chagpqierized
by %}h‘%ﬁb valcdTs g& c%8}3é’l"‘:r‘llxéta%‘l’i%ﬁtd?@ﬁr&éé,Xlehfoﬁegéle%%g- _

5.4. 6 Corneal Angiogenesis Mddel The protocol used is
diszdentndbbasity. d&ht campounds o hsituctiesldiormak (bymajohlpebe et

al ., J n... | nvest 996, 95:671-679. Briefly,
demapsirediosRe effectiyy %n({%gfogsi%ané??ﬁl)mg A SEHY het iyzed and
pel | Beferdbdy, M therﬁﬁéﬁﬂ&ﬁlﬁﬁ&f&ﬁvw&%@f@Fcbmlpbiﬁﬁ:of(slﬁ@tum

I mp

and the conpounds to be tested are anted into tiny
Farmuias(lodescmlsedeherain wild progidedherapautic bgnefinwithont eawsing
i mhu Neovascul.ari-zation J s t .5 days
ST o e a0y O Oy St SRREAEForRh rERx b 22
debdtthinddNusERtardald phaflyR et pRsedintd fiddaky bardadily hseertained
stain the vessels, The aninals are then euthanized
byt the skiled amisar. | Kasadase fatiorbshresntxic anditherpois fidecd Is the
a r‘ oy e
Bk R P R AR RO EATRARE) MR RORAT cBhipi
parti@darhchith éherapicatic indisein tevadiag disedseragd disordess. rifHeydosage of a

counting vessels. 5 4 7 Matrigel (r) Plu S This
copoyyd pgéwlfr@rqugs@éWmeﬁ%e&in yiberefsady By within'a range
ofie cﬁ%ﬁﬁﬁf%&orﬁ:%nﬂtio h‘fAPin’CﬁM@ ah effddR4.doS/ wrh hiiedho toxicity.

I ce-co Matri ge Er (e.g., 500 nL) (Collaborative

Bi onedi cal Products, Inc., Bedford, MA) is mxed wth

Fepain €. . 20 /m), FG--2 (e.g., 400 ng/m) and

5%he @%&&@—M@& “_ ested. In sone assays, bFGF may be
s ubsthickMAiREmMoliindnWBiTthS frlebent Aivehtich, AMoRgRNhEs of structural
stinmulus. The Matrigel (r) mxture is injected

Famubu@peandbuphgrmaseetical @mpasitions thezedh gan be nipddn gpmbingtion

sites.ne t.he ahdomi nal m dlipe r ef.erahl
g€ Rihah ooty e AL M Peutt Sichl o HoR BB Ierby oThes
copffonad bestiRbirsl [@hulal (D) #:@tor Phardidcgtical ConsfRidin theredf and
that each animal receives a positive control p

|
the sthenthgepreic geent ragat addjtively oreBiar Rfefee@a%y,rsanerggggaﬂy- In
soft ibodBHLAE"s ERRBRRL b BnBlith FoRhtil 4Rkt Bﬁmgmfcgﬁ
conp e sted

oun I'ng or 1ts effect "on angl ogenesi s

(e.g., FGF- 2 + heparin + conpound). Al treatnents
are preferably run in tri f)lgl cate. Aninals are
sacrificed by cervical dislocation at about 7 days
post injection or another tine that nmay be optimal for

o o o o o s — o o s o,
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"PECAM') may al so be used to confirm neovesse

formati on and m crovessel density in the plugs. 5.4.8
co%ll;éo%hio%r{f?&%&% laéllg]l%n(i)sltgre Sﬁ%{lﬁ-a& e); Whe 18§ﬁ rine osf anBthar

assay I'his assay orne ssent | a as descri
thbtsapéigtd:y@ﬁntebvhwh sz lﬁd;ﬁ&tﬂﬁﬁkﬂé @indiﬂﬁlrmﬂ&ﬁﬁcal 48m§&sﬂ48n ashthe

mesh contalnlnﬁgalther anglggenlc factors (bFGF), or
comppaypd oEstructigpl Bormyita (1) oGt diffprenphasmaceytied copposiign.ofn

ot BrttR¥mehd] oGlhafitfack Y Cotffhidhor @D EbMRMa (Bl 39

ays after 1'nmplantation e sanple. Angiogenesis is

adyuiaistar¢dayprent dpyulseqempionidngnishiatiqrerfeaothagdenpeipgents

|n t he mesh \Agl”g%’éﬁi t‘g%ln{]l’r?ﬁ{l df gti%&%ﬂﬂ??lafﬁ In V| VO
pﬁ%s&hﬁCMbagoglﬁalsNﬁé&bﬁ%(be)usetd llﬂgzom{?h‘ﬁoh\ﬂtﬁéi‘apmﬁ other

s In this assay, tunor cells, for exanple,
clmmo@@rap@mc ngﬁatss(m ladilating agents b & i PiRgErOMUSthTs n(tag ,
d MAt Matrigel (r)
e IeiRb A Latrafl el R otfintmaiif, Mafsitictt bloMhneAe (0
hdthem@rnﬁ@aﬁinedm&ﬁépabaﬂﬂcyl Rulf@titds @8 g4 bdsulfadf) AiteosodredHS S
of tunor cells and a Eomerful angi Qgeni ¢ response can

triggingy) SBHRPEgbolHes feg- plo @gmaﬁtrré?gs@emmldanq Yajoggdge., The
n@tbheadit TR Afle A RIBMAIETC oS! fifRe GhaBecPOUNd 11
an actua tunmor’ envi ronnment can eval uat
meneaptaphirng, tlnogunamh,qaeptdsgmm\ba; un&malmrodm;tst(hgn vigdastioé,
dunor mei%ﬁt, Ho. |l evel s or fluoresce gvel gof a
VigE IngFIeROg e JpHRcR e diae trprpen, o lé‘&‘{r% C‘ﬂr urghjein
bl§&ﬁ§duf1 | firmyER, ARG ¢ Qipaidgﬁ%g %ﬁt‘;‘eﬁﬁl‘:‘oﬂ aldiR), 1t iem
are” first honngenlzed Wth a tissue honogeni zer.
c@?dinamon@om&ﬂms Gfg. Mmtaltmmh, @nlmmtah e@dsmmmm@ﬂt,ovw h
hi# mce ar I.no uIated m¢ q tN@ qg s (human
RS eac%‘r"&?r o]he5y] BHH"‘I\?&FP GRYSR & MEQURITS |
hydradiyblogestbout aaaoas) iedrdx jphegdsietdtic actarkmefestiobacetate,
animals. The tunors are staged to 200 nmB_and t hen
digthglsti lpesirolathinylestradiol, ACLCFLestprRne PEPEMAteT unpr

t
RIS OB B BNEL 0 B fYe 0 LB b
(e@r angivsiatgdetint gliédarainshciakelf éstradeiriaticeides,

Hi st ol ogj cal sections of the tunprs are analyzed by H
thipgefopyrigiine dopyativey; €6 ) APIRIRES-INAUGHIBEBEYS &¢ & ARLIRGNSe
nﬁ&ﬁ%sqﬂﬁw{) %ﬁl@%\/vhgc'hQ@I%% %{5&%\%‘2@ Qupt ﬁuBgfesédréné[g@QL,

TRAIL pélgpepbide, e distoviatezisfactoh®, iartleukintBreoactiting tyzyofe,
t he conpounds .descr.ibed herein in a simlar manner.

phosphotyrosias, BiHbAOFS, Be%retlapldws?eagqrag%stw@rwnﬁé driaetives,
et@%%ﬂelgﬁré @eﬁfsﬁ afdfe, L] aehel&n b tﬁasaﬁrk,%ggﬁg ng
an experi met astasi s nD ey et a
Natl. Acad. Sci. USA 1993, 90 5021 5025) Late

tastasis | nyolves the steps of attachnent and
5. L0t lﬂ&ﬁﬂﬁﬂJﬁE&ﬁ»tlﬂﬂﬁ cells, local invasion, seeding,
pr 0' Tlfe?ip@ﬁﬂl@ﬂt QR P&RpSund IR Mnluta (1) and/or

éﬁ&h
carci noma cel 5§ﬁ trans?ected with a reporter
pfgen@eumaéf:@nmnyorts hleergtrfeaefnalscb provisksd dnteinp rTitaeuhnrap@w)klts

an al tern t|v ne_encodi

SR S A B R T R
hdrhi@hés&fr%ﬁ@g&{lstb%ﬁra@[@ehé%&%gbﬂ& o€ irhiBifdrd) Upeptoiis-enducing

Thi s approac ermits utilization of either of these
agaals mﬁlselz(tonsma&@rdéﬁ@@a%tl@éWl@nosmm@nhrr@cr

hi st ochem cal colorinmetric detection of enzymatic

activity) to followthe fate of these cells. Cells are

injected, preferably, i and netastases identified

after about 14 days, part|%ularly in the lungs but

al so in regional |ynph nodes, fermurs and brain. This

n1n1cs t he or gan troplsn1of naturally occurrlng

..
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The rat syngenei c breast cancer system (Xing et al,

Int. J . Cancer 1996, (57:423-429) enploys Mat B rat
whemagtoseancer cells. Tunor cells, for exanpl eP@EhUSX00£016948
suspended in 0. L PBS, are inoculated into the mammary

fat pads of female Fisher rats. At the tine of

i nocyl ation, a 14-day Al.za osmatic mni-pu IS

ool LG T it by SYBHL oHHEE thsgpmpound of
stiviORPA WBehuld 15 2R QAP pHhabSuidhiToRIpY§itlon thERSE &&h Ir wihBR

M stock), sterile filtered and placed in the m nipunp
othes campprants (g altecasempavisahd/abpharmacengickigrogmppsitions

nGr3R oFtrad BT s Een B il oM p bt e ragpigic
kisagdlidd £&thpdundBOsttuctiayl Htmuld (Hedndreedglhsrdceutical

experinmental netastasis may al so be used to eval uate

coppasitepHsiod packaged fosase eombinatipn 3did the se-pdmigasiragion of a
1 i . . a.

sl o Dg b AR, A i (R Crap BB R AP froghiih
hofippnecal dnyagohise s @ntiiaagiogeress ageritfor atibiRB, avapepbisanducing

t unor Eel | jnocylation.and their | &Jlg‘%s eval uated for
agPH T 3CHEBREROTGE PIETSHEEAl SomBosylionsiheiept. | B comngignts of the
kitGAh b B onTPldxEBbY cadhBipEhinthy HRiig a ktiR4te bilsBRctoRBSher

spont aneously in 1951 as carcinoma of the lung in a
prigs kBRIdnEnistratsan tp@patient. Res. 1955, 75:39. See, al so

Mal aye et al ., J t' . .Cane.. lnst. 1979 2:.83-88).

e (1% s bphrys o R oy b dnevioediigne &7 ot gy Sotdibns,
préfeRBLt aieQiedud sdeidnaiiopdipraftdatl P, al e&f1€8quedus solution. The

sem al | ogenej c C57BL/6 x DBA/2 mice or in allogeneic
comppnetcel thalidmay alsp beiprovdedas soligs whighompy pegonverted into
. . ml o f ' .
i BB OOl Aol e BT RGP
disinbioashesivepus i nocul ation as a 2-4 mm fragnment or

i ntramuscu] ar | npl ant ed or subcut aneous i npl anted as

i ted .
an 146 GallltGWPb?fy wihersppuficdkicupy ke yiahiesttubg, Hask, hotilg,
i 1 ' 4 Bt §Fo b i
B, o TR AL PSR BBl L R
map ffraooneadmpynehq Oherky) wilhoortyan pabqaitdethl of bthet emttainer, which

d i dm nistered i.p. dail day. I mal
oGP R RSB AR LRt gy obBicpAmtoliEh et P font
ph&timdcbitRAILF hdRptabMRiqedl. tunmor weight in untreated

control recipients on day after intranuscul ar
i no®uiferablyna tl@rmguczmmﬁrgontmpppwmuﬁé@g apnesarmyorgaieedles,

tine is . 18-28 days. A .positive.contr.ol conpound, for
SRR VR RpEo BRETe b BBt S 6t BistrARER St B, coygPOnents
of d@)kiton days 1-1 is used. Results conmputed include nmean
ani mal wei ght, tunor size, tunor 29wei ght and survi val
time. For confirmed therapeutic activity, the test
co itikon should be tested in two multi-dose assays.
6'5.2@% Lewi s Lung Carcinoma: Primary Growt h and
Spo ThaisentsorMs tfastica gl inddigalefefdrics torhddblldwing kR@&fples, which
utilized ‘t% a nunber, of investigators (See, for
de%‘&*é?rm taipreprratiop of gpmpaunds of the ingention agdymgthods far
: = ; [ I : .
oS3 00ty ALY, Kol b8 o 0 TSR IRe g5
mady hid¥iatidad, baitige netteralls andInethiads, may Gapeactitedswithd@82,
d 69:.97 _988; Hilgﬁﬁrd.et al, Br. J. Cancer 1977,
epaglinggirom the seope SHihe dnveplong| e C57BL/ 6 nice, 2-3 nonths
ol d. Follow ng subcutaneous, intranuscular or
intra-footpad inplantation, this tunor produces
net ast ases, preferentially in the lungs. Wth sone
lines of the tunor, the primary tunor exerts
anti-nmetastatic effects and nust first be excised
before study of the netastatic phase (see al so,
OReilly et al, United sttt es Patent No. 5,639, 725) .
Singl e-cell suspensions are prepared fromsolid tunors
by treating mnced tunor tissue with a solution of

~ NN L N ”~ 1 " o " .
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woawet/riassdoni zed into two groups:

I n experinments involving tunor excision of dorsal
tunors, when tunors reach about 1500mmin size, mce
(1) primary tPOmOrS2008/016948
conpl etely excised; or (2) shamsurgery is perforned
and the tunor is left intact. Al though tunors from

OOOg@‘r{B :nhl Elt croth o{ ﬁt asst[ies, h,’L500 rmttg S

reseggﬁdatwegh hi gh survival and w thout | ocal
regrowth. After 21 days, all mce are sacrificed and
aut o}“m qQaternagy g@nmnelm Bydroxide §he. wab gwedlmq_m@ea‘ambble
aqm% us stoglstlé)go\?i’ésnard?g% 90 Lf'xérhgﬁltﬁgﬂgtr%tﬁ%)tt eg@a&r (1 teﬁe) anald%lo?nzed
wiret wad ailes uatileallaths coliiaasterisidvassdinglved biThe ssluéién was placed
st ereoscope equi(gged Wi th a mcroneter-containing
oy tatary eMme"rwlsw ysuEmdas-iSoH) togn veithethp hathat g9 °Crfer one
eco t 0 l.c he
AR ATR B bR TE B ARl o

remiounﬁxafre wat thish al@sed@revapoigte to dBmesaamdnbigenltial yellow
visible nmetastases i s rrultlﬁ:ﬁ]aed by the nean vol une of

sofid pps recg pdallizesl fromp dpigpizgd e E*Fe‘sﬁ%‘toaéltoét iLae seliduvas i t
It f 5,
co'llﬁcr:]tg&’ gz Fﬁtﬁtp%% r@& ké{{nﬁ é%db%g{aﬂel %‘ﬁi dglhﬂ etﬂwcéddrﬂ%% U
urer Righ va@sin fof@d hdmgsn & ghduowmi dagiccaopm thepraserdead, P,05
nmg of fluorodeoxyuridine is inoculated into the
peritoneuns of tunor-bearing (and, if used,

6.3 U_”UE)Zzﬁﬁgl@ 9t €finBPal @}oceém@ror%nméais o1 I&RrAAh Rt géedte 1
nCi of 1251 dOr ododeoxyurrdr ne) . € day later,

Iun@_rém'_vs_pl eens are renoved and wei ghed and a degr ee

5] d I ncor por at i asure

coutbe iy MR el oA P EE iR B la B BRasion
oﬂaﬁﬂﬁdiht@rh%tfatlﬁoﬂa@gm (Dedl) mnay atetomitrile (Al permelasi gfed

into two Llesvvlthtum)rs are anput at ed
tetarth@tungﬁfgae arerﬁthsbw ingHalX e was shiredsat repm temperptyee yidsr

S r

i PRI £ BburEICIRPRIREAR R LB SRR APLOR B
coﬂethtsdébj?l ﬁﬁramOnk\mathd efltheaiprapansiudnd eligtkyltetiee tand vasi s,

rul i ng ssrble effects of anesthesja, stress or
re%fdﬁt@’éllz?f o éma%eé WAl§T|280 1SPBLOPANYa eé’f’{ lgyy t ¥Fi%n.

coNEétééWﬁﬁau%ﬁ ewssvl@t Wath %t)p?o}aga%ald?a HyI2BRY &nd anéd under
Therapeutic Uses A conpound of structural fornula (1)
hlgnddomumafop%hms aut vacaumcxd@nrpcﬂmt inghe pigsaneopf Ps0s. If the

t. t t bl
sof{iPnapmivged tisth e apQenSersanided aprotas s 4SRN papfaken up
in \IfshEdtbREIhARd, mRABheJARRE fiits wrﬂtsmtbxabhcz@wp Brihé) Ari¢d €Na,S0,),
abnor mal neovascul ari zati on such as the formation of

andéw wilgsm wasoatentratedr Jhe rashbiing ovleas selid wagrdried prdes dighd
sesanda ot.h ] ' ' | eads to
Vaﬁ'i!rum rcﬁlcr ea °é‘as B1%086"t ::}érd ??Cﬁgor(ﬁ%giq%sé@eoggﬁz Pseased

tissue or site. The conpounds and pharmaceuti cal

conposi tions thereof rray be used to treat and/ or
6.pr evexamplpd; aneral Reoaediire fox Svnthesis,of Tefrathiptungstate s e

char d by aberrant vascul ari zati on incl ude, but
areIil tiv{Egt ed to, cancer (e.g., any vascul arized
t unoFhe quaetrerpihmnonainshdlidd (2 aqipas a solatierdinndpidnizednedter (10
[imted, t t?erI noma of %glal un br.eas ovar

mk PehEE! ogtétre ioangsta aﬁa'?gﬁ&enﬂpeg é@man%r

telPA ratdn stafd r%h ey i aa%etoﬁrdue 20 M@ Sey mmaqrf\faratm%ﬁgetae)

riu dney, der, prostrate, thyroid

and ((]]nmmllsng: plitucarasi smmd\sl; roadletnmparamm tordl$ hosrsal|IF thie! |
carci nomas, nel anonmas, glionas, neurobl astonas,
sarcomas (e.g., angi osarcomas, chondrosarcomas)),
arthritis, diabetes, arterjposclerosis, arteriovenous,
mal f or mati ons, cor neal 5 t neovascul ari zati on,
del ayed wound 31hea|ing, di abetic retinopathy, age
reI at ed rracul ar degener ati on, gr anul ati ons, burns,

.
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conposition thereof may be adm nistered to a patient,
preferably a human, suffering froma di sease
wasmweaimted Wi th copper netabolism di sorders (BCTUS2004/016948
Wl son's disease) to treat and/or prevent such a
di sease. Still further, a conmpound of structura

f | d/ t i t]
MCIALTE WARPRIJCTR il MR et
watdt"BEprophol amlempﬁétﬁér M@M@Iﬁ‘ﬂn&b@ﬁd& Yiigh Fagu G SO Yebsurs

of structural fornula e al so used to reduce
in h gy@ium dsiccaipt @ﬁh@p@sgncwf Bk(gsn df thegolytion Taqpained gigg, Bie
reaﬁéon B‘m‘(‘atgrs?s\)é%sl a?te@ e?éc'({nﬁﬂé) gl%rhléenle‘%/a%s 8211%(43%%@;}1 ?&uowb['h%h

resﬁ.lltﬁf;gl%uh@ﬁvfas ﬁdcr)&ta.lhz%ﬂrfronh\ldéiomé%d'ateSmhd is@fdPanol, the yellow
902: 212-2% ; _Pan a Cancer Res qu
crystgs opdlsated b éltra%zﬁawa%x@d Hith iggpromanabang Gl etherrag then
: |
dnggén%_%g va/c%, %i} ﬁ%urﬁqﬂ%r\fa‘éﬁl\%rﬁl rdgﬁ)l%(grrlﬁ glxeslg‘ggena? gf P,0s.
59: 18- 28; Koch et al, Science 1992, 255:1798-801,

Csa et al, Infect. |nmu 0 70: 6294- 6301; et
6.4, . \%} M&—“M&S&cg Il further, a
co mw&m@foum WHE pléparkd FORMMhRohiun @H%thuﬁ’gstate (158 mg,

phar maceuti cal conposition thereof may be adm ni stered
0.454 mphan@mﬁO%myeﬁ@gmqye@shgh@nn of ghidlmeihygroxider(232 mg,
urod ene dIS L d a e
o {RYESBEDEEY B PBCHED Remblte RISl Rl BiSPb v

of ménm%rcoh@wndo&aﬁlghepard“eekymalst Ire (1Bt chol yeudi2ad 39;  HNMR
(3§athob|oI%%% of varil ous neurodegenerati ve di sorders

OdHza PP (NS 1ed 2kt 5= SHast), Adpck-§lopmi 4 2der343 (m,

a1t 4 B Lnb oo B DU EERBISGRRT 266 5UCk R Bt bioc)

ES;IQ@%%%Z&J&Q)K%%? g? J(Hyo?!é%ﬂk nm%'& 1o Aa{%@%:alcd for

352; ankowska et al EnV|ron Heal t h

CiRexNeSLW: 2003,085H, 889; HY&BSJ\&W&&SdFemmhIC, 23.178H05.28; N,
54§hgn% g?OZ 277, 44670-44676; Gnhjec et al, 32Front
5 4 2002, 16-23; Strausak et Brain Res Bul | .
2001, 55: 175-185; Brown, Brain Res. Bull. 2001,
55 165-173; Brown BIOChEW\ Soc Trans 2002

t s | t Ul ‘ | £ ‘
e °e@aw%g?%rgngs@F&oﬁloa%l‘f@ﬁélﬁ%o%e ﬁt&“‘f%%s‘a@ﬂ%ﬂ%
0.8 Mb bed £d0%bydwdlght QEousROREIBH @btﬁ@ﬂ@lﬂﬁ@ﬂ@M@mum
treat di seases characterized %ﬁd ysregul ated activit

hygoxidgd6me -84 1 mynolleasaeraingdoths pragedyre @%E’eaﬁnple 1, whic
pro%&:ldgwrg Q&i"/g%%ﬁ%’]tﬁ% 'r:ﬁﬂ’o'ixg& lc)jl;l%ht%L stals: R Eg(Br

ounds ran ceu
e DMAB0s | H NOR (3603(/1&{ DMSO-Adys I3|2:9t(qr£d 61%H2, 2a)| 291 (s, 6H),
preferably n, as a preventative nmeasure agai nst

L. 2\16(t,|Jo=u@9dizs é&H)as GNMR €57 MéFzs DMSPa6) 855 A@Ohy46. (2C) 7.5

T T U R

mg%o?.nug%gi. gfagcarfor 491931\@55\91 ¥, 3@%@99@@% Nfssaryoztz%akound

and phar macéuti cal ’conpositions ther eof
C;ﬁﬁ$7bH,®§Edﬂﬂbt8ﬁhé3ﬂ7event|on of one di sease or
di sorder and concurrently treating another {e.g.,
preventing WIlson's disease or Al zheinmer's while

d.6 eitxhﬂﬂ)l@@'npéifﬁthlo'iu@s?ﬂ@{lﬁ%ﬁktﬂ‘ﬂ&ﬂe‘ﬁﬁhﬂl’nﬁﬁﬁil&m[
Admr*ms% bl wadFrep 280 &Y nish] Eh#HiAhndsRidUI58 nid,)

and/ or rmaceuti cal conpositions thereof hay be

0. zﬂdmnolaged)al $0% hyswelghtraghenmssohutidi of trethylshenyapineeniim
described in Section 4.5, supra, conpounds of
structural Formula (1) and/or pharnmaceutica
conpositions thereof are useful for the treatnent
and/ or prevention of vari®us di seases or disorders
characterized by aberrant vascul ari zati on, copper
netabollsn1d|sorders neurodegeneratlve dlsorders

I T e— .
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animal, nore preferably, a mammal and nost preferably,
a human. The present conpounds of structural Formula
wo(b)4/"anzb4or phar maceuti cal conpositions ther e®@CT/isR@4/016948
preferably adm ni stered orally. The conpounds of
structural Formula (1) and/or pharnmaceutica
conposi tions thereof may al so be adn1n|stered b

hygdrevdde ottt S&?tmm@l)taécorfieg te therspesdursofi BExampl %ﬁ %*rlch
| t
R e e e
cmm ess i HaﬂMmJ@os MHeth)so A6)ri D2 (d, at= &4 HanHYe7.71-7.57 (m,
enic or Various deljver SM%tens are knomn

6@@ 39?1 (dehc Zp}sﬁh étZHdnl Pat p&sloﬂésl
o T T AR 17 B0, 70 Ay

MBShak (Riegiyipheayl menvdem)T prs.4;hev en{e) %Hlﬁﬂf(e ef15600) Anal.
adm nistration include, but are not limted
Calpd foadortimN;SaWit Cafbid EULA-03:iMNthr kS5 19- é&&aﬂund C,42.99; H,
Sbﬁt qyﬁp@y§93§ubcutaneous i ntranasal, epidural, ora
i nguaf,“Tntranasal, intracerebral, intravaginal
transdernal rectally, by inhalation, or topically,
particul arl to the ears ) ) k|n The
Brief Examplefp Jotig stade. bis(].Apdimeth :
dis t [ t
d poﬁﬁtﬁ% P@Iéld o‘@% ;ﬁ’éeﬁ%d dﬁbmﬁﬁnag&nn 3 :%ottﬁthlgﬁﬁgggtte (T6PRAE!
0. 46175maw¢)ezm,d la¢hdinmétBylp mtidiolumniodider(23uintg, 0.849 henalphcsaskng to

oSS TREAMSR 2SS TR b B0 Shpouna o
r%e POLRIW 63%als! IR BOBE ch-§) AR OYINNRY(300 MHATDMBO- 46) 8 8.88

rable to adm ni Ster ‘one’ or nore compounds q3
(ds¥ =60t He AH G927 € b)Y Bty 4.9h &g, 6HD.cL00 sabH); “C NMR (75

Mo BRIAS] oS ek 8% St ny b ek a6 e@res ms
mBBL@ ngfhlyygpﬂdh%ﬁlgﬁ 0813y d\Pﬁi"og 305 %Sdnﬁ’(b dygf Anal. Caled

I'n-conjun
fonCt ML eN8pwn a, dit esangsa,fNes 3G\8, gerzy Fdundt 1(j,8¢1670H, 3.8Y; N,
neans of a catheter, by neans of a suppository, or by
5.3Band4df  an inplant, said inplant being of a porous,
non- porous, or gelatinous material, including
menbranes, such as sialastic nenbranes, or fibers. In

6.8ne Exdhople$e Tetratddotunigstate hisgh, 1 abimebheyl Mrglldm )
s ciis Bt pripard B ST S a8 1o me,
0.861 fnfoh a‘%ﬂtmpluimaﬁﬁpyﬁ&hd{ﬁmnhedﬂewmag e1.ye nin'ﬂdl)’ Ssdding to

one or ‘nore conpounds of structural Fornul a (1) and/ or
thp pmcndwe of Esathple Snpbishiprovided 223rmop (5 %) of the title epmpend as

o velnesre i (< PhtrallRa T AN o M B4 o,

83 eﬁraamm RIEGUL. 28 (4, DRAY, Y| 012 UBYmPEHS, A% NMR{(BIMIY;, an
i ntraventri cul'ar catheter, for exanple attached to a
Dhﬁﬁbdﬁh5648suﬁh53§(aﬁ)Qﬂdﬂyﬁ)ﬂﬁ%hﬁwm&r 34A conpound
of structural Fornul a (Eb(and/or phar naceut i

(13ofpsevinars dimen 10 LY SHDSoahImEr dpasD afpalcCrigd for
u ith 0 t rat y
Cp S b 22 NG TP e LU Gy 90 Py s 47:
5.86\@#, @5.0phar maceuti cal conposition thereof may be
conveniently delivered to the lung by a nunber of
di fferent devices. For exanple, a Metered Dose Inhaler
("MDI"), which utilizes canisters that contain a
suitable | ow boiling propellant, (e.g.,
di chl or odi f | uor onet hane, trichl orofl uoronet hane,
di chl orot etrafl uoroet hane, carbon di oxi de or any ot her
sui tabl e gas) nmay be used to deliver conpounds of
structural Fornuia (1) and/or pharnaceutica
conpositions thereof directly to the Iung
Alternatlvely, a Dry Powder Inhaler ( DPI ) deV|ce may

a N - . o o
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systens use extrenely small nozzle holes to aerosolize
liquid drug formul ati ons that nmay then be directly
woizohel1esb4i nto the lung. I n one enbodi ment, a mreIiS2a081016948
is used to deliver a conpound of structural Fornula
(1) and/or pharmaceutical conposition thereof to the
[ un qullzers create aerosols fromliquid drug
Forestn bis(egtager

o-3r & s Latrathiotunastate, methviphepyldmmoniupy er gy
to f@idRdnhRRnR Ak Fép‘i%dtf%ﬁ aﬁﬁﬁ%nﬂﬁn [&@%l&tﬁngéﬂzﬂ@kﬂ m
(see e.qg. Vérschg 'e et al., British J. Cancer, %

0.4319, m@obpﬂlnd pﬁ¢n>961)rnet®lalnph@9umfchtoetdl I(16femg, 0.Aes umapl)

aCfcgéfér(g: i}l}%&ﬁ'@(ée{dgx% okHS Sheﬁ e%%lg}qglppgrgg % aﬂSB%) ot the title
0051, Qbrd &%ghvgalﬁeeryuandﬂn(@r an-1) 439 tIeNMRE(Be(slvﬁm ent
950, 61 van der Linden et al., United St%tes

DM&Oe(iﬁ) NG99 61, g708.9 Hr) 4HxTcb%A6 & (me6kbl Britdrisy \8H); °C NMR (75

MEPdRP BT S I Rt 1 5. L BE R SRS s kg B

Mg Zrléir he&g&ﬂféﬁﬂ%%&ﬁmﬁ}*ﬁ%buw ez@f) Y4 8 ol e ﬁ'ﬂ%ﬁ% Anal.

ceutica 5conposi tion’ th to the lung
Cahet fos O HIEVISG®s 0s36.99; &L e3¢ A, 48e8,R1.94 FaendisC| 3:88; H
dru | utions or suspensions (see e.g., Noakes
He’vggr“d%uﬁ P¥ st ates Patent No. 4,765, 539). The
el ectrochem cal properties of the formulation may be
i nportant paraneters to optlnrze mhen delrverrng a
athiotyhgs - -

6. Mo niamplof 05T e

pha ceut i cal _conp n thereof ] n
P LRl S TR B R ke hl&uhé‘s?%ﬁ thg
0.4AarheblyRed ByetPlaRolede chkdride (179 mgeo ag1 mnﬁruloaefcmsg)to the

devices may nore efficien iLver conpounds to the

t|
proagdgretaf Examplect vighpraxdgd aé Wé??/%t aEWs ditls goapoundyas

b e R o ) TP B0 s st HAH, GRS
DMSOLM5) 15e4147-8.4a (wg 2HY,) 372-B169 g 4HY, G, la’f(saISH)pQS)Gr('e, GCPBEQC

Langer, 1990, Science 249:1527-1533; Treat et
NMR; (ﬁéé@ﬁe@MﬁQﬁ@ STHEX B ) o 3.8 RQe8T- 8&%CD5§86(§€) a?er7 (2C)

eSS e ehIOSTRgE ek AL o, egfs@omaegrrfm

clmsNI@g ARYC 087, M‘ftﬁcstjmkﬁ 41938 S ame2 ANGuAANCES7.62; H 512N,
Lopez-Bérestein and Fidl ér (eds.)’, 'Liss, New York

4(ﬁp53537365 (1989)). In other enbodi ment s, t he
conpounds of structural Formula (1) and/ or
pharmaceutical conpositions thereof can be delivered

6.M 2 Baniié DEOT éh@idctan Syt aleCHE [allpyl@inedth Yl yh Giyhinethyl)
sust ai ned rel ease systens. I n one enbodi nent, a punp
may agemerinl( See, Langer, supra, Sefton, 1987 CRC

CE,T] | ltThl og,pogtq& gg‘g EPe%PreﬁAfr&Q &lpﬂl%?lm rr%ngthléth{r%sjca%g ?BZONng,

et other e

0. 92@' iifiBl)iagd BeihAlkoakin CHBnbe(Gl@Serdg {lﬁenmNBd!cC@‘dmg to the
plications of Contrglled Rel ease, and W se

precedureyt E@mprnf?eévhwrmfe@dmwg 27430 ofifie 859 agmpound a5 a

thwg%e 81?#%{? nCe nD ’en %gw e’@?s?%&\%?f ggtsgiz\?vg i

10M9 rzksc( @9814),,3 uam ge (me4HR2.97 (39831), 7. Swamo(mmgggamm (m,
, al so T
40E3: o8 S35, OIS Mﬁmﬁdd%qecalrdlmqtbsl@heweﬂréhrﬂamomuml
3087; e MR AlprShyinE IR, oA TS0 Ly (PARIO) 18
(e Ea0400)al sust ai ned reIease deI|very Preferred

pol ynmers i nclude sodi um car boxynet hyl cel | ul ose,

hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose

and hydroxyet hyl cel | ul ose (nost preferred,

hydr oxypr opyl nethylcellulose) O her preferred

cel lul ose ethers have beefdescri bed (Al derman, Int.

J. Pharm Tech. & Prod. Mr., 1984, 5(3) 1-9). Factors

affectlng drug release are mell knomn to the skilled

o ' g, Y T o,
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sustai ned rel ease adm nistration (Verma et ai, Drug
Dev. Ind. Pharm, 2000, 26:695-708). In yet other
weewbeotios®nt s, OROS(tn) osnotic devices are used®dToUS20044116948
sust ai ned rel ease delivery devices (Theeuwes et ah,
United States Patent No. 3,845,770; Theeuwes etal,

o 0L BHE 5 o bRl RSOl L1 01

i N prigx cothpoundiwdshgepagddRdm annidifturt dtROMBbEB g SAE/(299 mg,
har maceuti cal conposition of the invention, thus

0. @h@ml)r@déhbvykhqhoam fianrids (51 A angs PSO8 Mol gseordigado the

d

s N o et £opl Gl B R CHpohd &

brighin yeltdw enysuaksl HadEBs yai- DNy3d) sd9s4Ed HINMRNGeo MH2,90,
Sci ence. 249: 1527- 1533 nay al so b

DERETRA S AP A2 € PR8e3 £330 (rndP b Lo l%ﬁﬂrm»uh 241,
R IR o T el D S S DR AR

(2C).)63.p02€H eﬂ”Hb(AC)L 52.8¢6CY, B84 (20), 128.0(@QIRI2IES (20); UVA(H,0)
sui tabl e anpunt of a pharmaceutically acceptable

3%hiral(® 1367Ms to provide the formfor proper
admnistration to a patient. Wen adm nistered to a
patient, the conpounds of structural Fornula (lI) and

6. Tharmmasple 18 ATk athiictanbtated pyiftah &1 SShig(tfinidtRyiaidhédnium)
sterile. Water 1s a preferred vehi cl e when the

nﬁ@%%"%ﬁo"é‘fiﬂi’éme Harmammqniym teiragiaupgsate (k4 me,
0 *@dﬁrﬁr@%%??ﬁ X g SRR A B oS TE g 442
mmebiact@ding pa thei prrodedntewffﬁmmptq Bothadi effardbdﬂﬁ)ﬁbmg (54%) of the

it ”: w5 8 “&ﬁ%ﬁé@?kwﬁgpﬁr@ga' a0 o Vg e uer,
DgH eagir g{‘ 3. 2@5‘3}& 4H) | £67 (s n%ngési?)"e L rsgthlgﬁg 4111)' ?%5919é4 aaYS: y UaY

(qub 094 oam (d = E@SS}( IMamCtaﬂrcd tbf sZQHngb&W O(D,YJGSctIEH 5.64; N,
et hanol ke. The present

5. %}r& ﬁ%ééuﬁquéﬁl Cc@ﬁﬁ@sﬁt? %ﬁé‘l §75 @egf"lﬁéd can al so
contain mnor amounts of wetting or enul si fying
37agents, or pH buffering agents. In addition,

6.BUXI Exmple 144 "ﬂb]rrhthmtnugsthter. bine+1c4-bis(tisimeth ylangmaunidm)

ed Phar maceut.i.cal

coI agen
i Caraaing 377 Prerted o BRBBGHE SRraltis qRgsizts (200 me,
0. mrmog ahh)N ﬁﬁ&r&?ﬁetﬂﬁ@ﬁ’é‘b?s‘%ﬁfﬂﬁ&ﬁylgﬁnﬁﬁ%?lo‘afde) (271 mg, 0.632

convent’i onal’ m xi ng,” di ssolving, granulatin
muiphgeeordmpitmthe presedyaztaf digamplad @idf afforded bﬁﬁoag $eA%]} ofithe

g SpaBed ghiSbrianf SBOY m it REACER SEon B T ARG afif b
Dz@é'&nﬂﬁlg 85%m, 4H85.8. prhcésrm)ogmarl é)’(ré‘%\[?ﬁtﬁbhﬁ()}@@ﬂ'm (e=

| uents, excipients or auxiliaries ich facilitate
1599@))c6931| EglcdffortﬁmﬁmNaﬂsWofC StoQcHus.29; IRoy. et S 2613f7. Forind:

reparati, ot LG be used pharmaceutically.
C@r“?&eﬁ%&?ﬁr %#0% 2l'%?bdependent upon the route of

adm ni strati on chosen. The present pharmaceuti cal

conposi tions can take the form of sol uti ons,

6.Eus Fevamipled5: Eetnathiotnngstatel propanpil}3-bis(tpiméthyls

cap l. es ul es cont i ni n

s st PIRERd s PregpAfed o A O%qr%ﬁifs f{f%‘?trr%%ﬁé (201 me,
0.$18uhmoDRad A@Nﬂﬂﬁl@ih‘?lenﬁlﬁlﬁ(&r}sﬁ&etb&lﬁ&ﬁﬁcﬁﬁﬂnﬁﬁ§d1d@r(2631 g0 01685

formsuitable for use. In on

miyAk preEding te tepyocsdwigof %P@plreﬁq |ae<|l @ffrrgefé 1 %%rredﬁ@%@ gbthe

i Qo RV R TR pole’ B OSHE MR LRI LR 2 o

vehi cl es have been descrrbed in the art (see
Rem ngton: The Sci ence ang Practi ce of Pharnmacy,
Phi | adel phia Col |l ege of P %rnacy and Science, 20th
Edi ti on, 2000). For topical adm nistration a conmpound
of structural Fornula (1) may be fornulated as

. e
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i ntravenous adm ni stration to human beings. Typically,
conpounds of structural Formula (1) for intravenous
woadm/niosur ati on are solutions in sterile i sot®aTaS2004/016948
aqueous buffer. For injection, a conmpound of
structural Formula (1) nmay be formulated in aqueous
sol utions, preferably in physiologically conpatible
NS 8

(EputelaPs AnatiCaded o RRE2Na8B] b RS B hisN.0- LbI1SuBY o,
F&lfndpf@{%?hoﬁl ?g{l;ﬁa&i.bﬂ% byffber. The solution may

contai’n fotnllatory ‘agerts Such as suspendi ng,
stabilizing and/ or dispersing agents. Wien necessary,

o187 BPPORE Hatnio Gl s fenbl i Boboriny
i nt raye B&H?ohlgftam/ﬁ' prbdRdd f?&n%&{?ﬁ:h‘?&?dtﬁibimh@&&!ﬂ%(f‘mg,

| ocal anes i i

ic such as [ignocaine to ease pain a
0.6 hiemsial eandfethylenebis|teotetlpmamBenismaibtliyle) (248 nigy §r6ddinemo

. lied ejth t el ixed t h i n
<GB Eorins St BRREE g aBlod 177 ops APORT e
coipot@d 8% a brigie yeNswSRWdeE: SRI(RBR M1 VELI; &a (M,0E8380hm (¢ =

cont ai ner such as an anpoul e or sachette indicating

15788). duwahGalagd for Cald1Ny®Vig€n20. 961 841N, Golp SuAd 98Found: C,
uet.ural. Eor mul ) is adm nistered by infusion, it
zoscéa%lf_gé‘u&%g%gs?%%dr exanple, wth an infusion bottle

contai ning sterile pharmaceutical grade water or
sal ine. Wen the conpound of _structurgl For nulzil (1) is

Gdam EP‘BW@!‘EW: et MmeM-HHuIMm

f . . . . - - - .’. - . . . i

| ooy 16 Ehb A ShastRud 08 AR lin AN AR iSAnk AR (39¥ime,
0.84amsmolicosaV-beyl-diptien dethglamnpatieh chlhiide ¢P2rmgri. 20 mniod)
oo Ao o STt BEHed o st epriced
witBe afd hfforBBas rmﬁlgl{st%%f el e %bxltng&ﬂﬁi dsQh o?4ride sHRH IREKWB,

may be in the formof tablets, zenges, aqueous or
cnoil) ¥55 dHMﬁi G068 Mldz, DS Esd6) BB (ta s, 4 7 576hS2 (m, 4H),
capsul es rups, or elixirs, for exanple, Oall
74510y B h 2 AkRe 1010 41226 AkDs 3 21 oS G EohDA95 (m,
ne om0 i 0 I '
4@gent s su{:fé hggzlf 1?5@%%12)3@ g?pggztéa?r‘r?%%( as@é 2%%??0&@’ 12859
(2C_b,a\zer7'ar@cnge&.6s (40 1268 (PER pemrriz@y,Asai 2Cyf31.8 (2C); ES MS

W ntergreen, or cherry colqri ng agent s and gr eservi n6g2
m/g i heazyl2ophsnylethyd agmiomitine 24 2¢ BY1 (QMPA) a9%Hmen (e = 16270).
preparati on. Moreover, where in tablet or pill form
t he pharnmaceuti cal conpositions nay be coated to del ay
6.18 siExamylati 80Tetathictangstate, bis(i-ethlyR8-meth v DHvihddadoliam)
tract, thereby providing a sustained action over an
ext eriBEPTIRAYNE yvas PreparRd. fras tdathigEngstyehigapmenium) (0.400
r . ‘ ool | . i
B o B A O O e R b HL AL (O S5 L A fhmo)
accandpguo tie dcesireusftixaalpld=d givirigath¢ Tijle compouneg6.21dtge85%) as

o ELurlony ot R etm ] T4 oo Bt eOnaS0;

NBIRE(E00 Mz, BMB0ALS 59122 QOPEY, P78 RIS RO, D1 (o, 2H,

t hrough an aperture. These dellv%ry platforns ‘can
J D7 3Hz)3.3h (23400l 42NN, § Hedro7.3 ity " WNMR 7§ M aDMEOads) 5

(3P0 W Ak Y B R By ey T A R B3 pm

= (989§ RAdIaéfedfor O FLEN PV S G 2637EHTRY 5 AN S48 9/9840.
Oral _conpositions can 1 nclude standard vehi cles such

Foggd:3o28tHi HoB.92) Mcl®8%,S.28&7ch, magnesi um stearate,
sodi um sacchari ne, cellul ose, nagnesi um carbonat e,
etc. Such vehicles are preferably of pharmaceutica
grade. For oral liquid preparations such as, for
exanpl e, suspensions, elixirs and sol utions, suitable
carriers, excipients or dPPuent's incl ude water,
saline, al kyl eneglycols {e.qg., propylene glycol),
pol yal kyl ene glycols (e.g., polyethylene glycol) oils,
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Preferably, this material is liquid such as an

al cohol, glycol, polyglycol or a fatty acid. O her
wormbkosedof fornul ating |iquid drug sol uti ons ROT/US2004/016948

suspensi on suitable for use in aerosol devices are

known to those of skill in the art (see, e.g.

B: gi‘gkgllﬁle 1232&91 %e higtansstate higRena fri Sé 34 598"

COMAKnousd 5v'd§3§>1"éF)§tled 'ﬁ‘éﬁmé{rﬁth{dtl)ng@ﬁ}é Bis@ﬁ’mﬂ@mum) (0.200
fornmulated in rec or vagi nal (ghar maceut i cal

g, ¢.6powial) m@@aﬂmm@hmmmq% hydrexide (0-43 efa#% aqueous

R

mladelmpmﬁm OR46he76 o3 h&hlgbtrbfelldmhdbﬁﬂ (IpBepeltHﬂ,Sdny ) 3446,
d of structural Formu

2009 66, é‘t5§d L RIVGR Gy DR SBss (relg Tk fisgs. 4

H)f?bﬁig% IH§NS CTRVIRD 87 Al N DRASH- ag;umzlmP )at g, %”12@‘3067 7,
e subcutaneously of intraruscul ar

5157t M&m‘zL(Clem] @60.3puV (Fhal)s394fon (eex anpes; Aaah omtpd) ford

R SaPER, TN i ol FRLIC Bt R s,

4.63%8M) . as an enulsion in an acceptable 0|I) or ion
exchange resins, or as sparingly soluble derivatives,
for exanple, as a spari ngI y sol ubl e salt When a

G.Z@gn}ﬂﬁgnd %0 Jeust ur al r,mi”c Fﬂ | 3 ﬂitﬁ;l-'i-tmﬁil-s

as bPﬁd{lﬁﬁﬁqaCI d, a phar maceutical ly accept abl e salt,
a solvate or hydr ate. Pharmaceuti cal la%;q accept abl e

sal Thiseeppound Was pigpared &g ttrathiotynest PV(%'?mt)Wémf) (@200
d
5 G5 il RO PLEARAGoxihe ERATENRA AL oEHCEs ARfbif ©
accdadivig id the phaedide®f marnp&p}an @jiveghé tile cxanpmimﬁc(t)rtf)S 5, 89%) as

a bright yelan 5L ARBE LG ci0boolB: TPt T SR (00

Mﬂﬁ TR0D-¥;) B9. 0‘43(8‘3'1 Hnsan anpyRtesat fery,isvss dfp aqm{}%\sw @1

e |ntended purposé. For use 1o ‘treat or prevent
H, di=s&6 823, &07 Gpp 6rldd), 4.3 araH);er¢ 2R by 5 ME e RMSO-de) 5

PR gk M SAE R L RS B BN e oo

394‘>tun5(£ EUGHBORIANGR call for(( ) HANGO AW SpIANB®IEH 308 N, 9.55; S,
onposi tions thereof, are adm nistered or appl ied in a

21t8ﬁeiFaw§131G @&lSIIyHe28édﬂ,|9\/@3,§r,TBhﬁﬁ The amount of a
conpound of structural Fornmula (I) that will be
effective in the treatnment of a particul ar disorder or

6.2‘10”@1&11\?&: 21 SEtPRR D LSS0 tE, Bik(atetEPaiéth Ahélee) nat ur e
of the disorder or conditron and can be deterni ned bg
st afdisrcgmpioind wa$ preparhé figuetstrthisiwngsiate; his(ammoniggy) (0.200

s BT GEEEharrBelbinshlils Qg % Bt pgordne
to @n@&)‘ré@hut@%&"@ﬂ@m{a@@ Sing theti R Aoudll (@1 Ppgml%‘)das@cbnght

uctural Fornul a adm ni stered wil | p cour se,

yelbev d‘ﬁﬂbrme(ﬂBrMIICGMn 341223008, 473D11252.14%4; sHlbil\éEt@OO MHz,

oNJ5ORRAS SE7Fet PR ATl 2’ S IS Bos L A
H,U/hkes B MQ;MINMR WMHESEMSICDHA)Q 1I69)5§6E6865 2,332, 21.1,18.5;
exa t he, dosage be delivered

M%m@%ﬂ@m 2160¢5 46 110 a%% B & 51|5ﬁé1)eAaahPﬂP%tf9rat on,

I J 0 I [ H!
it Sale & IS AT LAy 02008, bt £ SEI5 5208
4.43f 8, Biedi vered by oral sustained rel ease

admi ni stration. Preferabl y, in this enbodi nent, the
conmpounds of structural Fornula (1) are adm ni stered
twi ce per day (nore preferably, once per day). Dosing
may be repeated interrritt%]ntly, may be provi ded al one
or in conbination with other drugs and may conti nue as
Iong as reqwred for effectlve treat nment of the

o R a o o o o o r
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dosages for intradermal, intranuscul ar,

i ntraperitoneal, subcutaneous, epidural, sublingual or
WO no4/a0siebr al admi nistration are in the rangecafusabic4s

0.001 g to about 200 ng per kil ogram of body wei ght.

Ef fecti ve doses may be extrapol ated from dose-response

curves derived fromin vitro or ani mal nodel test

systens. Such ani mal nodels and systems are well-known

627 'DEdik 22 TRErS@iRAHPHAeOfsudinehslimd) Formul a (1)
are preferably assayed 1n vitro and tn vivo, for the

desi Phasicarmruag aas rpcepgredrfrm Feytiathdotiagstase.i bis(ammopitina) (01460

R e U S S
to Wé’é&ﬁr@cﬁf Flahipdd 3! t@gwEafermlea;o(ﬂp)aum (oa4 1<z1cgrr50ugtas ammght
onpounds_of structural For 2% Er eferred f
yetlpwplldxg%fK%f m)@htcnhg 38%:48%%»31 Bs 511590 rEINMR(300 MHz,
DERRSAHALTE) 43, IBRLS AN VARE I/ (4274 L0~ £ORAET 66 (p, 4

Ism SOf ers egener ai I ve di sor s and

HpbESNMR (ThiEg HMs0ds) 1758,r3800, 528, 2&4r Bl &,0) J94my (c =

F IR AL RN R L e

?’ gbugodlqsg69fs 31¢gmpound of structural Formula (1)
escri hefein W li provide t herapeutic benefit

wi t hout causing substantial toxicity. Toxicity of

SRR e e

r eadrfiy cassctint a8 996pl§bédtfhﬁn sdtiattiGdngstdte, Sﬁ'!’(amfﬂwud@)s(e 300

rati o between toxic and therapeutic effect is th

g, OrRé2 ayaob i ammenism, chiorids (B 80A &, bFZ gmelrang %hylmaﬁ%ﬂn@e (576
(A P ARl PELAALSH e coppoun
(0D3e g@ls(s e as abrightwilipauotldofR sKBupaslwt aim H@0oR) B136) )025, 451;

BAVEREnn b I BN £ i St R oAy R Y A g
Dgﬁ,ﬁdﬁéﬂyts%é W{}%Ozﬁ%ﬂ@n éQXH@Q@M ARal9c mr@mm&w C,

I'n’cer I ment's “of the pr esent
6.4\BIAL6% N, 7t49eS chiib urmedof, 668,UEt24%N, Fat9nt) 32.93.)
and/ or pharmaceutical conpositions thereof can be used
in conmbination therapy with at | east one ot her

6.1der le 24 28RNt RS Stdbll bﬂ%&ht‘tﬁauh StheBaltsThe
commo A Rk raffi StHedst A efef1dBeH fn If¥mber at room
pharmaceut 1 cal conposition thereof and t he ot her

tetnpemmapewith ©5%gehtive humatity facoha wwklsy Toe samplegwere analyzed

ggﬁ?ﬁfl)tg lrﬁa%lrépg gf’ E%:g?%ﬁéﬁsf al. %[mdlamf d %tgarfg? excep{] iort thafthe

abROYBARERGEAL I SittordtiZh QUBRA iahd BHe thbleF zﬂﬁf)r;itﬁlt?m n53tEMESm
concurrently with the adm ni strati on of anot her

(Mdtmalsett 4l Ieagen€himpdicton 983y7 520931 ©). ofhetrpaulis gpgereported
harn?%ﬁ ﬁlcal conposition as the conpound of
belg it fie! Fornula (1) or a different pharnmaceuti cal
conposi tion. In other enbodiments, a pharmaceutical
corrp05| t |~pﬂ,1€of structural Formula (1) is adm nistered
amme) gbequenl o aqy1n tration of another
therapeutlc agent . odinents, t he conpounds
or pharnmaceuti cal
T%@F@%@Pgﬁt%ﬁs t her eof can‘OHQ uged i n conbi nation
bis(tregtiayiphepyt #m@pnidm)c henpt her ageuti ¢ agents (e.g.,
Tatakhibtahgstge,agents (e.ig. ,-Or41i6t rqgen nustards (e.qg.,
bigmﬁllrmimﬁpham de, ifosfam de, |mechl or et ham ne,
ktﬁ@tﬂgés'ﬁatecm or anoucf T,_ghgxaret hyl mel am ne,

bé(ﬁ{l&&ﬁ enyildsfbniiithfonates (g.g., busul fan),

OSUTT COS, crrazrrt D) aIIL tab0||tes (eg, f0||C
aci d anal ogs, pyrimdine gnalogs (e.g., fluorouracil
fl oxuridine, cytosine ara ?n05|de etc. ), purine
anal ogs (e.g., nercaptopurine, thiogunaine,
pentostatln etc.), natural products (e g.,

. e R o o, o o I
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etc.),

chel ators (penicillam ne,
etc.) and other anti-obesity agents.

zinc, trientine,
5.10 Therapeutic

WOKI0bE1105@r apeuti ¢ kits conpri sing the conpound®cTafS2004/016948

structural Formula (1) and/or pharnmaceuti cal
conp03|t|ons thereof are al so provided herein. The
therapette—kt+s—ray—p-se—eentai n ot her conpounds
T?téat"@‘omngﬁ%tﬁnt her apeut ¢ Addnt s|, natural products,
bisbenphEmehylanmapyast s ant i -jangi ogenesi s agents or
Tetrathibiungstate, apopt osi sti nditi ngl agents or chel at ors)
biafadétgichglivee) naceut i cal | conposi tfi ons thereof.
Tét?aTl'ileuﬁEﬁ%lﬁs(Khél&eﬁm/ haye a |singl e container which
of roctural Formula (1) and/or

Tet a{ﬂ’ugfuﬂ st téebl
L

/Qm

tions thereof with or w thout

T 19@@551%‘?&1{5(1(90 os
dg@wmwwb ai ne:rpf 0

Tt TCT

 _each c

Téthaliiapapstate, ihsetylg
mediHbind)| ) and/ or a

ide 42 co
bhar mraceu

TettithiG{tnestate] q.701
i lhﬁ}mlﬂ{%? on 9]: i

USeglgd €O

a.at

ant i
sthylilaedyhg
M euti cal conpos

T?}Faﬂaﬂ?ﬁé HEASCs anti
hygso

ana %ge

agent or
tion the

Tétraehikiubgstay, feataped;50

pl BExgd o

. conpounds and/ or
ti o t hereof) or may have

nponent. Preferably,
ound of structural
i cal conposition

nbi nation with the

ral product, a hornone

esi s agent or inhibitor,
a chelator) or a

reof . The conponents of
r each conponent may be

2! sebondAconpound (preferably, a
n

bis(frideth¢Rainadreurd) Stincf container prior to
TariDlunkstate] 0N L0 a PRLT ghgw. he component s of the kit
Y D e or nDre liquid solutions,

BFs({ e\(ﬁ}qﬁﬂlﬂoﬂl : gn, nore preferably, a

te conmponents of the kit
blﬁ@mgqhthwm#mlu ded , which nay be converted
Tétrattootungaiateibutaneslgéhi t| onSdF sdi t abl e sol vents, which
big(ttmpthelhamadniympr ovi ded i n andt her di stinct container.
Ttehi6RASAtEer of a therapeutiq kit may be a vial, test
(sﬁé\’:lﬁ‘rylchfo%lﬂ@k bott e, Fyrnnge or any ot her neans of
d DUI l U Ul .

) ual ly, when there is
T aﬁm&“ﬂ% P%’ne conponeht , it will contain a second
her Pnnf

allows for separate

i n anot her container for

(amngﬂmanmaceutl cally acceptable (liquid. Preferably, a

Tétfaﬂflarlﬂelybdaelﬁﬁ (chblihe)coBs'at p gdpparatus (e.g., one or
MyRERBIES, Syringes, eye droppers, pipette, etc.),

awg}hgg%@@iéﬁ%fl@dm ni stration of the conmponents of the

es The invention is further defined by

6g€t:¢enc§lﬁ EP;E?J"BEW,,S'%’&%Y‘."”Q &Sy |ch describe in
met hods T shipding 2dHy 8 @rra@ilwgsm W‘ist“ﬁf‘s et
ap&r&‘lﬂg% ﬁl@tabflf?y Bhfé&gth%ﬂull stk éa‘ﬂs E(hfﬁhﬁﬁtt cy"sfgﬂ{e a'ﬁﬁi&hdatlon as
nodi ffcations,” both to material s and net’hods,

practiced wi t hout depatadiindable@rbeldve scope of the

i nvention. 446.1 Exanple 1. General Procedure for

Synt hesi s of Tetrat hi otungslﬂ%e Der i vatlves The
quat er nary ammoni um hydr ox¥te , as a
mbxbﬁmrttﬁ@steywa‘\dawamt@na(dgw xsol l\énoumm -3gexylic
acaioouMCuS€d,) at hi ot ungstate (1 eq.) and dei oni zed
wat er waghidflgied until all #digbisse! | d [nmat ef indlbitiés
di ssol ved. The sol uti on vacdkagssg aqn a rot ary
tx‘?é’ racor under vacuui {CaSOWlU tarry W}3

TR e ap o o s

T R e

at

CIl chg

m xture was then allowed to evaporate to dryness and
the resulting yell ow soli g was recrystallized from
- dei oni zed water and i sopr Banol. The solid was
collected by filtration, washed wi th isopropanol and
di et hyl et her and then dri ed under h| gh vacuumfor 24

o ~N

e o



collected by filtration,
et her and was recrystallized from dei oni zed
The yel | ow crystal s waGa/US2004/016948
and

di et hyl
wOomb£110363d | sopr opanol .

collected by filtration,
et her and dried under high vacuum for 24 hours

di et hyl

washed with

washed with

I sopr opanol

i sopr opanol

and

biSathnYHrHHM desiccator

I the presen

eof P25 1'f

oI

Pl aibRodSEET medciear
blg(gllé%h‘ybégn esi due

‘?’H‘dt’ﬂ%mg%?tﬁt i on vvas cq
| bys(trimethylpheny lpmeRiu deg

s |t ake
—wat-er,—once ¥
ncent5|0aMed The resul ti ng (o]
hi gh vacuun

RPN
VTITT

in d

)
L

Soupt

chl or onet hane
M-t h ﬁlﬁ%% adri

r

for 245B%urs i

is(bemylrigietiBl anmdoium) f

Telathiotuagstatecat or in tHe preé€gNte of

r_Synthesis o

f 94.62%

Teetartddtahgdtategst at e Deri
HighédAchadi®yl. ) as a sol

vati segmihe ¢

ution I n dei

uat er nary anmnoni

ni zedg(\;\@éuﬁar (10

RefatHiOhgPlte IHIERSINPT U

ngsty Was

O

%lf%ﬁﬁ&ﬁtl%ﬂat? bi Tot M t}?ﬂ)gn |

tett Fotdn
pergw of

the resulti

mxPLi®evwas

IS iy 4&9&&4 nd
gegqa1

iiotungstate, fustl t4enper 4
mimbsyl ted i

t ur e SPM hour
a_precipitat

If this
t h&9.88% i d wa

mabyiclogmepl and di et hyl

Tetratheattieghtdoe, bis(hdetydifi-on,

washer wi t h
ether, and t

wat er ,
hen dsg g5, under

Tl

hiotagaseie, fbpd(1,44 hour
d%@tﬁ%@ﬁd&tmﬁ? 5.

S INnjg %M&CUUH

If the solution rg

h desi ccator 1 n

mai neggh&%o)aar

I"e‘?x@ﬁﬁdtﬁfggest%t %f Wars ]
b

by e

Iﬁtfﬁtlincrfg Féh RRBRNGThA- di
bmﬁ@@petwlq%aﬁ%amm f or )

| ected by fil

rst I'Eeu

11
uo. 1ﬂ)‘r'élvlreesul

oni zed wat er

dlTU U111 IIILI
ting solid was

and i soPr opanol
trati®!%%ashed

~

g

et hyPOdylher
4 hours in a

nd then dri ed
vacuugn.ebssi ccat

Tietrathfpgungstase histcholing? 5

P.

6. d0iEanpl €

4 91.99%

Teehthisnhol9bdangst at e, bi $
bm@mﬁ@ﬁnf)r om anmroni um|

(chokep) Thi

t et rat hi ot ung

s conpound was

st at e94(§45§ ny,

Tatr and a 50%
ol i

[ -)

6@8%6““

A f

Oous Saorutron

) ac o g ng t ¢
'Fnrrh:

SRS ol ae
btotinEsials, pfqu‘t‘%lgom

Jound (H!sMbrl gh
N59:

nmm

H NMVR (3(

it yel | ow cryst 4
Q MHA92.

).
C NMR (75 Mz,

35@aM3. 81

(m 4H), 3.46-]

6C) ; 1G:8NE

4

Anal

T6 73y
3]
S,

N, 5.3

Calcd1tor TH

24, 6587 7Fg}und ¢

54

2
uf)

>ftr|!e(f”ﬁ§l msti

I'ﬂm ammni. U

S l:)\a'llpl €5
hy | ammrél um TI

tetr

L

oo ot

pi ght aqueous
nydr 0X8588%( 627

t

61%9 of the ti

hyl ammoni um
o thEuyMoced

ire of Exanpl e
tle @empaund as

IR (o, cm

1) 46Q.70.6 NVR

b fl ampgiPM) 3402
t{@Gpe 55.2 (20), 53. 1
N
T lowgstetemfpa% ¥-a
bistiriglethylamunoigdm) 47y (
4R 0 3.29°(
i o

d
Z

18'E|§IMC NM

I2H 2791 (s,
R (75 DVSO

W o %
(VIO 11T £

bisgiimethylargmoriufrg,  18H)
br3(MMmSniurmhy- é H 5.
Tefrathiot
et%xkaéfbtl}&n ?195' i
| 3

Tetrghiptungsiate, bfers-tdng
T Hhio

anmoni

T5trgth10(tlgngst31te; bufage- -HA- 2
TelYathidn{dlysfdes, 5 nm (e

at e,

O:I
bisf{rimethylpnamoninmat hy| e
trientight yel | ow crystal s}
bif

zC)5

[t t hyI

1M Ly

_l C (o - ] @
-

HNS W

HO 393.5 nm

suberyddiclitines, 6 Exanpl e 6: Tet r at hi ot

C._ 308888%H_ 5
H 6.33; N, 5.
Ungst avrd3%

trignsid r i et hyl phenyl ampni umjuNfi s ¢

DITPOUN§lodsaSs

prepared from anmoni um t et rat hi ot ungstate (155

0.444 mmol ) and a 10% by %}p
46hydr oxi de (1.74 g,

tri et hyl phenyl ammoni um

ny,

i ght aqueous sol ution of

0. 889

n
P2 5. 6.3 Exanple

DNBOSES) 566.
z (chgbige) 104.

B L~

A2

he

a

um
m

t he

tlhe

te

or

IS
ate

g,

300
d6)

56:
18:

mmol ) according to the procedure of Exanple 1, which
prow ded 198 g (69% of the t|t| e conpound as bri ght

. -

NN R
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15

0.467 mml ) and 1, 4-di net hyl pyridi niumiodide (221 nyg,
0.940 mmol ) according to the procedure of Exanple 2,
wonnahiopisovi ded 143 ng (58% of the title conmpauncs2es/016948
bright yellow crystals: IR (KBr, cm1) 458; NWR (300
Miz, DMSO-d6) d 8.88 (d, J =6.4 Hz, 4H), 7.96 (d, J
"Féiraﬂuﬁ?lol e, 4- 32 (s, [6H], 1? 0 (5,76 CNVR{(75
6) d 158.1 2C) .8 (40, 1%&34&/‘)(4@,

1_4\4\,), F$S—NV5—-Z

&a ‘ﬁ&%ﬂ oyridini ul 10884 W (H O 393.5 run [e
Caled flor C H NS W| C_3868% 4
Eftréihmtr{(lg%atéo S, 24.271. FounM C, 31.67; H, 3.77; |\,
sberyldicholing 13 6.8 Exanple 8: Tetrat hi ot 6hgkat e,

bi s(1j-di methyl pyrrolidinium This conpound was
6. pi e pExaupler2Snishihitionuh A mtiden B ioinMasitigdl® RlﬁgQ\s@i %
861 m"rlol notll1d|rrethylpyrrolld|n|um|0| e 0
ing to the procedure of Exanple

3, WAingfonRlR V8ot fi

as_bright yellow Cré%{dé?gﬁ?%séﬁye%é?%%ﬂn%@ @ﬁgagﬁ%
desgiwd NS et oMt aﬁsypw T8 pGsitve ¢omroBhiyere Bscﬁisw(t]s posirzw

cofl zfégl T %g%%ﬁ&{'ﬁ%ss (@yﬁ lter 1@2&)}3]@% %tmen?%egan and negative

cofilrol 2 theadkduyfivy/daye hftel imipliitatibA Whdh tid¥tniddt Ededd 3“\@) ﬁb aftve
16950) . Anal Calcd for CHNS W C, 28.12; H, 5.

comrolg werye ussd with megati ygeamgol t;megsprg:bﬁve;-{iays aﬁter mmplarﬁatﬁﬁl;
n
St{%}n?%né tbﬁ%ﬂ@l a%eny e%ﬂgtlr‘l%—&ex%ﬁl sggg}rr‘% o(% aé\g Slmplantatlon
w@nemtrmht fndech adnnoan |ba Bedneih Faguie 0f tegatttveit diroRBun

) rimethyl - anmoni um chl ori de (166

‘etFPéhmBmé%étemHﬂ)’—d gb@&%‘ﬁé‘h/g inhybifign ugipg thigigssay-of Exanpl e

2, which provided 139 ng (50% of the title conpound

as bright yellow crystals: IR (KBr, cm1) 459; H NWR

( 300" IIMHZ’ it SMB(E ténotdd thad thefechre dltern@ive wizys of fhplementing the

68- 7.

Preﬁﬁ}gc&l 108 ?&‘%"@“@Efc}m Pfé-ﬁh&ef%me%ered%seynﬂqezed &5
ill{st@live &l bt (&rictivEn¥EhdinFedtion 1§rﬁ$trt8 |b@ hl?rméldat@ R Heg,ﬂ%

136.2; W (H O 3940ran(e: . or
given IheNIISbW may bg mogcﬁedﬁvn}un g’ scope mdmulvglengsqughe appended

n 7
el o S lietnlPand hocled o Mereln i@ By s e in thei
enfliletys conpound was prepared from amoni um
tetrathi otungstate (171 ng, 0.491 mmol) and
acetylcholine chloride (179 ng, 0.987 mmol) according
to the procedure of Exanple 2, which provided 163 ny
(55% of the title conmpound as bright yellow crystals:
IR (BCBr, cm1) 1749, 1729, 473, 456; H NVR (300 MHz,
DVMSO-d6) d 4.47-4.41 (m 4H), 3.72-3.69 (m 4H), 3.16
(s, 18H), 2.07 (s, 6H); C NWR (75 MHz, DWVsO d6) d
169.9 (20), 63.8 (20, 57.9 (20, 53.0 (6C, 20.7
(20); ES M5 mz (acetylcholine)* 146.4; W (H O 393.5
n (e 15400). Anal. Calcd for CHNOS W C, 27.82; H,
5.34; N, 4.63; S, 21.22. Found: C, 27.62; H, 5.12; N,
4.68; S, 20.71. 6.11 Exanple 11: Tetrat hi otungst at e,
bi sf al kyl di met hvUphenyl net hyl ) ammoni um Thi s conpound
was prepared from amoni um tetrathiotungstate (320 ny,
0.920 mmol ) and benzal koni um chl oride (664 ny, 1.84
nmmol ) according to the procedure of Exanple 2, which
afforded 651 ng (74% of the title conpound as a
thick, red oil: IR (film cm1l) 466; H NVR (300 MHz,
DMSO-d6) d 7.59-7.48 (m 10H), 4.56 (s, 4H), 3.31-3.23
(m 4H), 2.97 (s, 12H), 1.84-1.72 (m 4H), 1.32-1.22
(m 40H), 0.88-0.82 (m 6H); ES M5 nlz
[ dodecyl di et hyl ( phenyl ng&hyl ) amoni unf 304.7,
[tetradecyl di met hyl (phenyl nmet hyl ) ammoni unf 332.7; W
(DMSO 399.0 ran (e = 10400). 486.12 Exanple 12:
Tet rat h| ot ungst at e, suberyl di choI [ ne Thi s conpound was

o . . a .. L NN




10

15

20

25

4H), 1.59-1.48 (m 4H), 1.32-1.26 (m 4H); C NMR (75
MHz, DMBO-d6) d 172.3 (2C), 63.7 (2C), 57.7 (20), 52.8

wo(®e)/11083. 2 (2C), 28.0 (20, 23.9 (20 ; W ( HPOI/(B2d04D 16948

nm (e = 15570) 6.13 Exanple 13: Tetrathi otungstat e,
pent ane-1, 5-bi s(trimethyl ammoni um) This conpound was
prepared from anmoni umtetr | otungstate (140 ng,
0.402 mml) and 7V, ELAIMS

Apent anet hyl enebi s(tri nmet hyl ammoni um i odi de) (195 ny,
0.442 mol ) according to the procedure of Exanple 3,

Wit ls Klaimeddtied 109 nmg (54% of the title conpound as a
bright yellow powder: IR (KBr, cm1) 456; H NWVR (300
Mz, DO d 3.34-3.26 (m 4H), 3.07 (s, 18H),

1.1. 8N torgolnd ofdtictudal dymlla3@):(m 2H); U (H O 394.0
ran (e = 15950). Anal ., Calcd for C5H NS W C 26.40;
H 5.64; N 5.60; S, Rb.63. FoundR C, 26.60; H, 5.26;
N, 5.75; S, 24.64.R%. RExam)I@BM RS
Tetrat hi otungstate, bljane-1, 4- bléﬁorl met hyl anmoni un)
Thi s conmpound was prepared from a ni um
tetrathi otungstate (200 ny n0.574 nol ) and L
f-tetranet hyl enebi s(trinmethyl ammoni um i odi de) (271 ng,

orQ.s6 BAtaordlyliradcoraN dixitdg thaedthehgpeincedur e of Exanple 3
and afforded 185 ng (66% of the title conpound as a
bright yellow powder: IR (KBr, cm1) 456; H NWVR (300
R! DRO) 1 ,

RIRERD DR R@an% lfpasrg’l%%)&\%ntﬁ)'ﬁaydrg%eﬁn%f()(slesﬁﬁ)uted alkyl, aryl,
subkstitated ﬁqﬂ aﬁ’,yllalld)dl SubMtiti@ed 2a41aBoy], dyicloslk3h substitBed 6ycl®lky1

26, 37. d C 24.77: H 5.35: N 5 85;:. 5. 80.
cxglongeieplihubstiited EidaertropHy Bt shBiiHad Feterodiy,
hete?»oé%yﬁﬁéy! sty @ AERRdatYRIkyINh&ter® uzgp&rgdbmtea heasafdl;

from anmmoni um tetrathi otungstate (201 ng, 0.578 nmol)

and M V-trinethyl enebi s(trinethyl anmoni um i odi de) (263

R 10 P gl SESRTEA TN, LSRR L ByE SHRIR By
ﬂaiklyl glibstivigtd awialendscloalkiyl, (sfﬁBﬂtltutéth}ﬂc)oaﬂ@G cyU}bhéfdr(Q)kyl

393.5 nm 49&e = 16190). Anal. Calcd for CHN S
squltggd cyloly Qalk)q hge@gryl,gubgnjutgg heteragpd: hqt;rogrzlaélgyl

D -

NTsfpast afanpeamationasg; pr epar ed from anmoni um

tetrathi otungstate (200 ng, 0.573 mmol) and

et hyl enebi s(tri nmet hyl ammoni um i odi de) (249 ng, 0.623

¢ 4 ggqﬂdi BXam and

Opwag%qyél(;Rd%fq?lli Rkt %ég nl%g?&? he t??sgsgonpoukgdgyé a
hebaroakyldiyé bt mbsqnquéwterddH()(lthh, cm1) 459; W (H O

393.5 n (e = 15720). Anal. Calcd for CHN S W C,

20.96; H, 4.84; N, 6.1 ; S, 27.98. Found: C, 20.88; H,
offioddily, R’ afd RY takén tobéthdPare Gl Tdifax awtifutdd/alkyldiyl,

Tetrath| otungstate, bi SSJV— benzyl - 2- phenyl et hyl
hetaroadkyldiy] ormsv stlt@mdﬁ@m kddiyhr epar ed from ammoni um

tetrathi otungstate (295 ny, 0.848 mol)

andi V- benzyl - 2- phenyl et hyl anmroni um chl ori de (422 ny,
opliof A1y RO pd RE eedl] tdg@thb@ R rmad B ket i tint afck RimpheR31aken

but with the addition nL of dejonized water, and
togathes arealk gdiylmybgtsutog a%’“ﬂﬂehftt?rpﬁl&’@&ﬂrﬁé sehstifgedy

g{@?@g plid: IR (KBr, cm1) 455 H NWR (300 Mz,

B0y 8 83 (br s 4k). 7.57-7.52 (m 4.
7.48-7.40 (m 6H), 7.36-7.23 (m 10H), 4.22 (s, 4H),
3.21-3.15 (m 4H), 3.03-2.95 (m 4H); C NWR (75 M+z,
DVSO-d6) d 137.4 (2C), 132.5 (20, 130.0 (40, 128.9
(20, 128.72 (8C), 128.68 (40, 126.8 (20, 50.6 (20,
48.1 (2C), 31.8 (20); ES M5 niz
[ Wbenzyl - 2- phenyl et hyl a niun 212.4; WV ( DMSO)
399.5 nn( e = 16270). 6. 18°Exanple 18:

Tetrat hi otungstate, bis(l-ethyl-3-nethyl-1//-imdazoh
u* n) ThIS conpound was prepared from

4 a o, .. o A NN o A A 1
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Thi s conmpound was prepared fromtetrathiotungstate,
bi s(ammonium (0.200 g, 0.574 mmol ) and

womenzylosadi met hyl anmoni um hydr oxi de (0. 48 g of PETADZH04/016948

aqueous solution, 1.15 mml) according to the
procedure of Exanple 1 to provide giving the title

N, & r t | ow g0l i

or%w‘é?ﬁiﬂﬁa&? R orhet R 55aR aseddoadier RS ot 3 o
g&iﬁ d%’@ﬂ?l(ﬁyldsu sBited- lélm&@rdﬁﬂ 1dylaf s(bstitdted)

H: C NWR ( { 132.7, 130.2,
hqqsalgyldm;a 3, 67.7, 51 7 (t); M5 iz (c H N 150.3; W
(HO 394 n (e = 15,027); Anal calcd for CHNW : C,
39.21; H 5.27; N, 4.57; S, 20.94. Found: C, 39.28, H,
optioB8lly, R’ ahd 5 ;taln (@L:11RD arctallRAdifK 3utstieuteDalkyldiyl,

Tetr tung tate
hgterapl gyﬁiﬁ'gi"&)@y sHtwetBeRtalkyldidi 84 pyri di ni un) This
conmpound was prepared fromtetrathiotungstate,

hi s(ammni um (0. 2007? 0.574 mml)o and ) )
Y3 ipgW B07 nEHISION (WSokt, K0aSH) Br (WesSs 0 (WSS 1), (W45 ool )
V?cstc rding to the procedure of Exanple 3 to give the
Wixipe: conpound (0.198 g, 59% as a bright yellow

solid: IR (KBr pellet, cm1) 3077, 1508, 1005, 455; H
NI\/R(SOOI\/Hz, DVSGd ) d 9.04 (d, 1H J =5.9 Hz), 8.68
(s, Z H),Tls empoappof Claimp) wheregrY (s(WS)H, J =8.0 Hz),
8.07(appt 1 H, 4.39 (s, 3 H; CNW (75 Mz,
DMSO-C) d 147.3, 146.7, 144.8, 141.7, 127.1, 124.7,

46. 13. M5 THeZcopipoldndNoOr1ald 1, #hetd (H O 394 nm (e =
15380); Anal calcd for CHNO . C, 28.67; H 3.009;

N, 9.55; S, 21.87. ﬁbund C, 28F51, H 2.87, N, 9.63;

S, 21.55. 6.21 BExdngher®1: TRﬁLﬁthfbtungst ate

bi s(acet yl - b- net hyl dzol i ne) Th:_r%;corrpound was prepared
fromtetrathiotungstate, bis(a nium (0.200 g, 0.574
nmol ) and acetyl - b-nethylcholine chloride (0.235 g,
1.20 mol ) according to the Erocedure of ,Exanple 3

gi vithg t hEhagompouadapblaim 3¢ wharem ¥ is G¥54) "as a bri ght
yell ow solid: IR (KBr pellet, cm1) 3452, 3008, 1735
1252, 454: H NMR (300 MHz, DMBO-d ) d 5. 27 (M. 1H,
3.58%.3. 741"l(emonibob|)1d oBCladn (ISwhéret)at 1@s06ne(cf R'3RHR’ ahd B4 is
O&d 3 H J=6.3 H); CNW (75 MHz, DMSO-d ) d 169.5,

#lkgl 652, 53.2, 21.1,18.5: MS mz (CHN) 160.3; W
(HO 394 nm (e = 15831); Anal calcd for CHNOS W

C, 30.38; H 5.74; N, 4.43; S, 20.28. Found: Cé 30. 10,

H $.62, The o@mpﬁun@pf 2Rind 1, whdréin2it 1dasiconel of RZ‘ZR R’ R, R5

R6T t7ra4 Epot ungﬁ('ygm : e(sucm nyl choline) This conpound

trat hi otungstate, bis(amoni um
(0. 400 g, 1.15 mml) and succinyl choline chloride
di hydrate (0.456 g, 1.15 mmol) accorgi (g to t he
pr oc7edur eTf@fCOE)P@nml ef @latmlgwheretnr& R ah&Rc argdudragen,
%&y gt @ bright yellow solid: IR (KBr
SR 356‘6 1732, 1208, 150, 455; H NMR (300
MHz, DI\/ISOd) d447(m 4H) 3.68-3.72 (m 4 H), 3.30

d, 18 H_J =4.2 Hz C NMR (75 M
(DI\/S &d ) Hlelcmpgums)sf ©lalr52 'grherzsll?zp Rejong R’ @%Mmgea,n

méﬁgfr%%%& Anal calcd for HNOS W C 27.91; H

‘4. 65 S, 21.29. Found: C, 27.84, H, 4.80, N,
4.66; S, 21.06. 6.23 Exarrpl e 23: Tetrathi otungstate,
(ethyl ene-1, 2-bi sanmpni um _ Thi s .cogpoun S par ed
fror??/ t et rTaheiﬁoatpeH@%? tleimg] gf(lsﬁi?iﬁﬁiqpaﬁi R?@r%bﬁ’@/? 0. 862
mmol ), amoni um chloride (0.092 g, 1.72 mmol) and
et hyl enedi am ne (57.6 m, 0.862 mmol) accordi ng to the
pr odédur hefcompamd ef Glaim 1giviereinR 4ndtR ere mephylindethyl.
(0.257 g, 80 % as a bright yellow solid: IR (KBr
pel let, cnm} ) 3002, 1435, ;}025, 451; H NMR (300 MHz,
DVSO-d ) d 7.89 (bs, 6 H) 3.09 (s, 4 H; CNW (75
MHz, DMSOd ) d 36.8; W (H O 394n (e = 13291); Anal
calcdfor CHNSW C 642 H 269 N 749 S,

A P r— a NN NN
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Nane % degradation |etrathiotungstate, -0.12
bi s(triethyl phenyl amoni um Fetrathiotungstate, -0.46

waoios4/amos@ni urm) Tetrat hi ot ungstate, -0.46 PCT/US2004/016948

bi s(trinmethyl phenyl ammoni un) 52Tet r at hi ot ungst at e,

0. 41 bi s(benzyl trinmet hyl anmoni um) Fetr at hi ot ungst at e,
2.4 bis(acetyl choline) Tetrathiotungstate,

bi s(choline) 3.0 Fetrathiotungstate, bis(l-ethyl-

1.3 met hymre cbﬁ{poum @Ifa@leinh u rﬁzh&@matm hlﬂhwlgﬁibaﬁtﬁted alkanyl
bi s(| 0 di nmet hy r|d|n|u Tetrathlotunastate

allfsansl( a@tétlwted @ikerwl,zaryiefe mt@marﬂegryfpﬂfyll substiuigd gexlalky,
li di
exlofls eyl STRMIENEY T O 6 ) G by mi noret by -

-met hyl pyridi niun) Fetrathi otungstate, pentane-1, 5-

19. 8* trimet hyl amoni um . Tet r gt hi_ Qt,ungst at e,
et h)}lzeneﬂfl@(cpmpﬁ’é‘%?q (A hi ‘MW)‘G‘Pé’? e %zéggﬁ‘?dgg"ﬁ}?"é are

all@flt k a%s&tu@ed ABy18ho, hbé“afﬁyf%%r&ygmédﬂgteroalkyleno

otungstate, butane-1,
bi s(trinmethyl ammoni um Fet rat h| ot ungst at e,

i nyl.¢chol i 3. 3*. Fetrat hi

A RS TER R S S e

an‘(y)éﬁmlhgfg}oa[ﬂe}tlé@ hi onol ybdate, bis (chol i ne) 36* 2
*partially soluble average of 2 data points 6.25

Exanpl e 25: Copper-binding Ability of

Tet ¢ 1t 9GNGRLaE b n [EnGaRRe AT B! e Al

t et rat hi ot ung S was erm ned accor
R*tthienabidthdriand R’ tagd Rétdkle@tdgﬁﬂﬁt atalksidnossibetitundd 'chlqtrleno

cystei ne autooxidation as reported in Table 2 bel ow
he%‘kﬂ“éyl@ol Hsubstitntse heteroelkstedPne Aut ooxi dation (I COTM

Cys, | GO coumari n-3-carboxylic acid, | OOrM CuSQ )

inhibitor inhibitor % inhibition concentration

tri dsti ndhERuMpadud7dN6 e | avhirein Rl gad R dakeB0ogates, R4and

AR AT e

16.  The compound of Claim 1, wherein R'RH)R*)(RYN has the structure:

N+\/

17.  The compound of Claim 1, wherein R’ and R’ taken together are

alkyleno, substituted alkyleno, heteroalkyleno or substituted heteroalkyleno.

18.  The compound of Claim 1, wherein R’ and R’ taken together are

alkyleno or heteroalkyleno.

19.  The compound of Claim 1, wherein R', R? and R* are hydrogen,
alkanyl or substituted alkanyl and R’ is alkyl, substituted alkyl, alkenyl, aryl,
arylalkyl, cycloalkyl or R? and R’ taken together are alkyleno, substituted alkyleno,

heteroalkyleno or substituted heteroalkyleno.
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Tetrat hi otungstate, 50mM bi s(tri nethyl phenyl anmoni um
91. 53% Tetrat hi ot ungstate, 50nM
wodos4/ tiesaayl t ri met hyl ammoni um 94. 62% PCT/US2004/016948
Tetrat hi otungstate, 50mM bi s(acetyl choline) 90.36%
Tetr at hi ot ungstate, bis(choline) 50mM 92. 54%
Tetr ungstate bis( 1-ethyl-3, - ,50m\,nmet
/1 -i daz § qyPoyRd Qé%ﬂr@tls %ﬁqem%né?staatié{ arﬁ@ethyhor ethyl
Ok i a 7
T i i R B
taKet togethératre alysteas er higersalkyleno50nM di net hyl pyri di ni um
89. 66% Tetrat hi otungstate, bis(2- 50nM
hydr oxyi m nonet hyl - -net hyl pyridi nium 91. 15%
5 Tet rAt hi oThN@HpRusd oPERIANSwherein ROMMand R* are methyl or ethyl
bi s(trinmethyl anrnoni urn) 90. 69% Tetr at hi ot ungst a%,

angi K (ig pksy, ﬁ'elastlsmdwlbm gkonyaarylaatylalkdloy bpeloakyls0nmvi
bi s(anmmoni um) 94. 24% Tet r at hi ot ungst ate, 50mM
et hyl enebi s(tri met hyl ammoni um 89. 60%
Tet r2t hi cThengatpdued opCRANEwherdin RYRMR)(R*)N has the structure:
bi s(tri met hyl ammoni un) 92. 95% Tet r at hi ot ungst at e,
but ane- 1, 4- 50nM bi s(tri met hyl anmoni um 91 75%
tr| entine OvM 4.27% Tet r at hi onol ybdatg

et ﬁy eneb¢'gl(q r|87 “3?11% trat N om , —N+/‘\OH

Tet'r at hi ot ungst at propane i 3-
bi s(trinmethyl amoni um 85. 53% Tet rat h| ot ungst at e,
butlane 1.4- 1O bis(trinmethyl anmoni urr) 87,32%
tr

i’i’

| OV 17.[729% Tet rt hi gl y byt (f
um 76-B9% Tetodt hiof ingst at ,
succi nyl chol i ne) I81. 38% Tet r at hi ot ungst te

suberyl dicholine 77.83%trientine mO0.00%
54Tet r at hi onol ybdat e, nM bi s(ammoni un) 68. 48%

Tetr at hi otungstate, mv ci nyl chol i nel) 66. 06%
Tet,{ atp# ot ungst at k. I er yddi chol NM%) 6- 25
Exampl e 25: | nhi it gi ogenesis |in Matrigel (r)

10 Pl ug Assay by ni um Tetrat hi ot ungst at e

b

23.  The compound of Claim 1, wherein R'(R*)(R*)(R*)N has the structure:

|
—NI+—/\OH

15 24.  The compound of Claim 1, wherein R'(R?)(R? YRHN has the structure:

|/

.

25.  The compound of Claim 1, wherein R'(R*)(R*)(R*)N has the structure:

|/

__N+__/
-

20
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Ammoni um t etrat hi ot ungst ate was assayed in the

matrigel (r) plug assay as described in Section 5.4.7,
WO/ H036FWo positive controls were used W th POIVUES2008/016948

control 1 neasured five days after inplantation when

tr eat ment began and negative control 2 neasured five

day ft ant en.tre de

negszté?veef(:: Sntrors: vverggﬁgmg W’tﬁﬂla%mg{ataflqelg %erﬂ’th‘KP)'l g ethyl
andeeisiud & tikievieoghtlys anf dleylend Y dRradlic@Bnohen treat ment

began and negative control 2 neasured five days after

inplantation when treatnent ended. As can be seen in

O TS RO L 0 e

Finally, it should be noted that there afje alt@hhative
ways ofNinplenmenting the p ent inventi
Accor dinngl ﬁ_gﬂmmu;meno
consj/defed as 1llustrative| and not restrictife, and |
the invention is not to limted to the_dgtails

gi ven herein, but may be nodified within the scope and
equi val ent s of the appended clains. Al publications
and patents cited herein are incorporated by—r exence
intheir entirety. 55CLAIMS What |s COainked Is:

N+—

conmpoung, o ot _fosqul a (1) : R15N .Wlk
2 R - - R8 7 (1) or a}solvate or hydkat | ’
N- oxi de t her eof wherein: , R2, R3, R5, R6 andR7 are

I ndependent |y hydrogen aIkyI substitutedﬁmﬂqﬂ
aryl, substituted argy. IaIkyI substltut

aryIaI C | k b tituted cycloa

cyclo e76§¥§%% ubsYi t itted cycloheteroa
heteroa yl tituted heteroaryl, heteroa _F\Tﬂ*
substituted heteroaryl al kyl, heteroalkyl or
substituted lheteroal kyl; R4 and R8 are in endent
hydr ogen, alNk s+t uted al kyl, aryl .

aryl , aryla”kyl sub$tituted aryialkyl, cy IoaIkyI
substi tut ed cycloalkyl cycldheteroalkyl substltuted

cycl ohet er oal kyl , heberoary+N+ bstituteqd heteroaryl,
het eroaryl al kyl , substituted | Z?éfsékyr_ﬁ% :
het er oal kyl or substi t ut ed het er oal kyl or are absent
when Nis part of an aromatic ring; optionally, Rl and
R2 bgkenThe G%Bgﬁndadf@lﬁlnky | le'le)fém FEURE Eﬁcf N‘t &4 hydrogen and R?
al kyl di yl, heteroal kyldiyl substit
is $ubstetntsd akgll, diygloalkyher aubaitulspd h%rcmnyi oR(R taa&Rn takeg eogetier
aIkyIdlyI substituted al kyl diyl, heteroal kyl di yl
a“ﬁ¥3@95§t|tuted het er oal kyl di yl ; optlonally, Rl and R2
taken together, R2 and R3 t aken toget her and R2 and R4

t aken to&ether are al kyldiyl, substituted alkyldlyl3
het &Poal }af: gomppound of (Haini t.uvhetein & end R layd alkyiy] and R’ and

R BEORMRARA AR s Sl T e R B o o e

alkyldlyl substituted alkyldlyl het er oal kyl di yl or
substltuted heteroalk Idlr opthnally R3 and R7
t akd® t odBe FIAPQIHE yYherein Bs @nd Bt are mptlay] eri gjhyl and

RGAE R g&gwlo eMlz\R?)g @%ﬁ@gﬁ@é Zahlnt %y%"ﬁ%)hy QMegoand Y

(WS )-2, (M/S )-2 or (WS ) 2. 2 The conpound of

Caimi1, ereinY is und of Cla

T Wher oTThE Fempeg of CRAImH avlercin R @ HG s e gicture:
conpound of Claim3, wherein Yis (W5 ) 2. 5. The
conpound of Claiml1, wherein at |east one of Rl, R2,

R3 andR4 is not alkyl. 6. The conmpound of Caiml1,
wherein at |east one of Rl, R2, R3, R4, R5,

teﬁ
I
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R6, R and is not aikyl. 7. The conpound of Caim1,

wherein RlL, R2 andR4 are hydrogen, al kanyl or
wodistindeut ed al kanyl . 8. The conpound of C ai BCT/US2004/016948

wherein Rl, R2 andR4 are hydrogen, nethyl or ethyl. 9.

The conpound of Clainms 1, wherein Rl1 and R2 are

al kanyl. . The conpound of Caim, v@erel n Rl and R2

are nethyl or ethyl. 57. The conpounthefO L~
wherei RN+R1 i s al kanyl \ ;subst i tuted al kpnyl , enyl ,
substwed alﬁ_le |, £0DbS tltut et oy yi

I

aryl a , sub Pt uted ary Al Ky, z kyI or
substituted cycl oal kyl . S corrpo pd of Claim1,
wherein R1 and R2 taken t,oget her are EN %/I eno, ’
substituted al kyl eno, heteroal kyl eno o ubstituted
het er oal kyl &no6. 13. The conpound of Claim, wherein Rl

and R2 takemtoger are al kyl enoj or het er oal kyl eno.
14. The ypound Xf Z aig 1, werern-Rl/aAY R2 taken
togeth and R3taken toget her] d R4 taken
toget her are al kyl eno, substituted al kyMero,

conmpound of Claim1
eight @dwn%omammqtmmm eighteeR2 achod aRdng. aken t oget her
are al kyleno. 16. The conpound of Claim1l, wherein
R(R)(R)(R)N has the structure: 17. The conpound of
5 Caiml, vhesehpouRdapdidRnt 1akﬁ1@ret@ﬁétmndﬁ4ear@h¥d&b§apand R’

subst i t ut ed al kyl eno, heteroal kyl eno or substi
istsubssiteed Ryl pebstinged Mteoryhssenalkpkoraliyilencl, wherein R
and R taken together are al kyl eno or heteroal kyl eno.
19. The compound of Claim1l, whereinRl, R2 andR4 are

hydr3men, Tied doaipdun@of Sl tuliefsh al(ké)aRP)(m‘r)lst tB§ theSstructure:
al kMS' substituted al kyl, al kenyl, aryl, arylal kyl,
af

kyl or R3 and R7 t aken togeth r are al kyl eno,
i tuted al kyNEWS, het eroal kyl or substituted
dal kyl ld@Q. 20.o1fhe conpouffd \bf O ai m 1, _wherein

het eq Rkl ™la init BPltddth Sl ahﬁﬁg%%s%% heve o st

2 and R4 ar¢ methyl ortHgNRy g? d 53 4% s kyNH+
substituted al kyl ;08 kenyl , aryl, "aryl al kyl~, 3
cycl oal kyl or R3 and R7 taken together are al kyl eno or
het er oal kyl eno. 21. The conpound of Caim, wherein R
Rzand Fit RhfholtRE BY Claith 18WA% iR YarfdR?
substituted alh%(/)l , al keflnyl , ar;?l a?y | al %kﬁ”ﬁ%&herare
alkylenag atlbeytute@zﬂkylme hctsm:axﬂm@hoofr smmmmd hemmaﬁqymeria RRis
ure: - N+ H- N+ /)
all.z)(l\or %iérbs}lgute$aj§¥1 ﬁ%‘%ﬁgﬁﬁ‘ s @Sg?tm 1, wherein R (R
J)(R)(R )N has the structure - N - 24. The corrpound
of Caim, wherein Rl (R )N has e st
15 25. 3fne Cowsempaued ot (11w mmléu(ﬁ?)RR?)N y(Re[(R%)ﬁR RN
ructure 5926. The conpound of Claiml1l,
haﬁﬂ%%ﬁﬁtu%, rR2 and are nmethyl or ethyl and R3 and R7
taken [t oget her are al kyl eno or heteroal kyl enoK\Z The
conmpaggpd of Claim, erein (R)(R)(R )N has
st ry€t upe: m%‘t\h SN#- - N+-+HNNF -
SNt N - N _J Noh|+ L ﬁ
or .

N+
@)

10

s 3

36. A pharmaceutical composition comprising a compound of Claim 1 and

20  apharmaceutically acceptable diluent, excipient or adjuvant.
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-N+- or - + N+ 28. The conmpound of Claim, wherein R
R2 andR4 are hydrogen and R3 is substituted al kyl,

\Noéymvnahkyl or substituted heteroaryl or R3 amdTRR’2004/016948

taken together are al kyl eno. 29. The conpound of C aim
1, wherein Rl and R2 are al kanyl and R3 and R4 are
hydro en, Iil substituted al kyl, aryl, yl al kyl . or
al kyd’eno. ‘A gysthiogfar ERAUDE OR AreyentEn g anper ifygRaen; RmPEsaS

S AnE LAY pe Tt A RSB RE nFebp E pve

mnmﬁmefmunmnwmdoﬁﬂkmmmln wherein RI(R)(R )(R )N has
the structure 60+HN or wherein RO is a mxture of
strai ght chain al kanyl groups whi ch have at | east

ei ghys. Caf&ﬁﬁtlﬁ)ﬁ&ﬁﬁtr@dﬁﬂgQQPreWQﬁtﬁlgtJ&ﬁE’erQh dphaeh c6ﬁ‘1’£§§’iﬂg
atons. 32. The conpoun Caiml1l, wherein

adgveisgring to thy gatisgée m eaed Oifesuqhstre@ubgrttuattmrepwuckw effective
anﬁlﬂgtséf thggﬁﬂwqg u%&?lacroﬂpfsﬁ]&ﬁ of ?1 6?rR ;7“( :;W) (ego) Nsﬁas

the structure: NH NH 34. The conpound of Caiml1,

wher ei n Rl and R2 taken _together are al kyl eno,
subsPi t utldg mathed efifdainy éé Sirthsr kgmpnsng g imEenng fodke

d

B R R S e
anfi-cameer egent Br § phﬁiﬁaﬁéu)t(cbl deB)pNsiioncomptisidg ﬂldothaSamlh@ncer

structure: OH NN +HN S - ./ NOH or. 36. A :
o AP A BTGRP bl iR FraP e & LBBing. of

Claim1l and a pharnmaceutical® acceptabl e dil uent,

exci pient or adjuvant. 6137. A nethod for treating or

pr event i e exatiasiofi (laim pafurther coroprsing adrginistering to the

nj sterln Lot Lient such treat ment

ol bt et Bl Nigily RS S amBis shifist
anfelcahd®r dgen88r a phdiRiabadichiddonipositibh BGm@flsﬁig eeEsthérthti-cancer

cancer |n a patient conErlsm adm nistering to the
ag@atan‘éﬁmhmaﬁ@éwaliy aeggptablerdilientepcipicntisadpwant cal | y

ef fective anount of the pharnaceuti cal conposition of

Claim36. 39. The nethod of Claim 36 further

conpili si Mhe acbthad G ainngH fmh‘ehmm@iénegwﬁdmmlmfr@ tofthe

such tr atrre t a therapeuti caIIy ective armunt of
PaET BRI Qi pHc é‘i?@@?nté‘dgﬁﬁpeé‘n“c%l wgficwe auppRig!l zinc or a
ph&ﬂ%%icﬁl%ﬁo@ﬁﬁfxoﬁﬂﬁ the other anti-cancer agent and

a pharmaceutically acceptabl e diluent, excipient or

adj uvant . 40 The method of O aimfurther conpri sing

adm |st i n need of, such freat ment

2 t Aer apd F%Qm%ffgﬁ?l BE 41 Gtnet Gumkrisne wisdiiigring to the
patidhlt iir §0 08 5uAARAIM&A: adh RRFUIBABHE fF&ale slﬁaﬁ%ftzi&rbr a

conprising the other anti-cancér agent and
phgnalpreLmrrmsltlyn aowppsiaprmcdnd a@nhannmumqaﬂlermthpttable
dil %J e%llnt1 4 Th% nmet hod of Claim 36 further

¢ ﬁp?‘ s?ef%j 5%%% %terlng to the patient in need of

such treatnent a therapeutically effective anmount of

zinc_or a pharmaceutical conposition of zinc. 42. The

met Add of hmrhwl@f Gl He whetsinp e siapesr adbrieast sarger,menal o
I{ EIS Pgaglté Y Ol‘pg CP!{O\%/E‘S‘% r%l:ijc% t glﬁnérogarcoma or anglosarcoma.
phar rraceutl caI corrp05| tion conprising zinc and a

phar maceut i % ¥ accept abl e
4, A method tor treatmg or preventing wet type macular degeneration or

rheumatoid arthritis in a patient comprising administering to the patient in need of

such treatment a therapeutically effective amount of a compound of Claim 1.
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di l uent, excipient or adjuvant. 43. The nethod of
Claim 36, wherein the cancer is breast cancer, renal

woeancEanie4br ai n cancer col on cancer, prostratePCauSee04/016948

chondr osar coma or angi osarcoma. 44. A nethod for
treating or preventing wet type nmacul ar degeneration

or rheumatoid arthritis in a patient conprising

adm nistering to the patient in need of such treatnent
a therapeutically effective anount of a conmpound of

Cl ai 5. 6A4nethdd fortieating arpreventihg wgt type praevlanégegeration
type macu| ar, degenerati.on or, theumatoid arthritis in a
SR PR LTI R G BAOFRG oS EpPEPleeing 1o fs Ratient in necd
SEReh Heafhéid a k@ SHEBAll e fidteive B L Cat thy pRirhRc titkal
amount of the pharnmaceutical conposition of Caim 36.
oanpositian ¢idclamdp6.t r eat i ng or preventing aberrant

vascul ari zation in a patient conprising adm nistering
to the patient in need of such treatnent a

t her apgut i Aahttfiod fdrandating onprevaitingfabarrastrqaecularigition in a
Caiml. 47. A nethod for_treating or, preventing

RASISP SOTRPYSRE AP EHNGLR the PaliqRL T Reed gl repmgnt o
ﬁ@fﬁheﬁt%aweﬁecm dnitnPéf 4 Edthpdund BEEtiff 1, Such treat ment
a therapeltically effective anount of a pharnmaceuti cal
conposition of Caim36. 4 . A nethod for treatingor

preventing,excess .C r level sin a.,patient conprisi.n
Do nfbt o AT fidtRne sfpravEnthe e CtRonTgREicRdn
PatidA€ EGRPHEiIhE alihihiREAMELD the paidid i né¥d of sGEHReAMRRNPA
Claim. 49. nmet hod for treatingor preventing excess

heppenticallyaffectiveapeuntafia nhermadedtical comnpsitien of Claimt3$.
the patient in need of such treatnent a

t herapeutically effective anmount of a pharnmaceuti cal
conpod8t i oA méthéd for redtthg dv@revéntingtercsts Eappet leeels im@patient

preventing obesityin a patient conprisin )
CRIPRATIEE éamﬂgst%n Yodhp agﬁl%mn nesdplahcts realent 4 thempreigally
%ffééﬂfvre%ﬁ%ﬁﬂt Siﬁh%mﬁéﬁnﬁ%fdﬁixﬁ"@”m of a conpound of-

aim 1. . thod for treating or preventing
obesity in a patient conprising adm nistering to the

patie in,ne uch treatnment a therapeytically .
ot echve Atbtne b HERTE I HE Reb oas foekipabaen
§3r8p RIS adfmmistding: 15Ethe pati&t icheddofUcH tredtheht a therapeutically
conprising admnistering to the patient in need ofp
efiRqtive aEOUALefa Rhapmagenpeal cpmppsitoref Gaim 8. anount of
anot her anti-obesity agent or a pharnmaceuti cal
conposition conprising the other antiobesity agent and
a pha5@aceudtmethod for treatig artprevediing ishesity mvagpapiestrdonptising
adj uvant. S53. The net hqd_.of .G aimfurther conprigsing
SRR G T PR 152 06 Soh raHBeny SceraAseCH e s
SmblY GREMh SRl b refigF1 | ve amount of anot her

anti obesity agent or a pharnaceutical conposition
conprising the, other anti-obesity agent and a

phar euti,cal ccept.abl e di |l uent, excipient or . .
D vl et BERGRE b pithent PR oot b BBl fmprising
BAHIRASURNRRS pARNEINTREE Bf suthareRBridne A thepapeitiallyfective
adm nistering to the patient in need of such treatnent
amohet efgbe phargapgutisat eampasttianafiAeind36.a conpound of
Claiml. 55. Anethod for treating or preventing

neur odegenerati ve di sease in a patient conprising

ad m'h nisat er Mhg nltefmddtfff (lairh 60 tfustiver mee@]{iﬁhﬁ stfliniktedag tEthe
a therapeutica effective ampunt of the

pRUGHIR BeRY Qfsuch %ﬁﬁe@m 2 Sisrapeupeally gtzgtivesgmoyntof spethey
P A e R e it R the BB
pbésity agestemde. phafinacEhiicatiytacerptabie difuentnesdpienheradjuvantie
neur odegener ati ve di sease is Al zheiner's di sease,
anyotrophic lateral sclerosis g prion disease. 64
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53.  The method of Claim 51 further comprising administering to the
patient in need of such treatment a therapeutically effective amount of another anti-
obesity agent or a pharmaceutical composition comprising the other anti-obesity

agent and a pharmaceutically acceptable diluent, excipient or adjuvant.

54. A method for treating or preventing neurodegenerative disease in a
patient comprising administering to the patient in need of such treatment a

therapeutically effective amount of a compound of Claim 1.

55. A method for treating or preventing neurodegenerative disease in a
patient comprising administering to the patient in need of such treatment a

therapeutically effective amount of the pharmaceutical composition of Claim 36.

56.  The method of Claim 55, wherein the neurodegenerative disease is

Alzheimer's disease, amyotrophic lateral sclerosis or prion disease.

57.  The method of Claim 56, wherein the neurodegenerative disease is

Alzheimer's disease, amyotrophic lateral sclerosis or prion disease.
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