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1oBreast Cancer Res. Treat. 1995, 36(2): 109-118;

Hanahan et al., Ce!! 1996, 86(3): 353-364). Efficacy

of anti-angi ogenic ther&apy Eaﬂﬂmmmﬂl model s has been
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Cancer 1998 Abstract #B-11, January 22-24). In the absence of angiogenesis,

internal cell layers of solid tumors are inadequately nourished. Further, angiogenesis
25  (i.e., aberrant vascularization) has been implicated in numerous other diseases (e.g.,
ocular neovascular disease, macular degeneration, rheumatoid arthritis, etc.). More
recently, angiogenesis inhibition has been directly correlated with adipose tissue loss
and weight loss in animal models, which suggests anti-angiogenic therapy may be
useful in prevention of obesity (Rupnick et al., Proc. Natl. Acad. Sci. 2002,
30 99,:10730-10735).
Contrastingly, normal tissue does not require angiogenesis except under
specialized circumstances (e.g., wound repair, proliferation of the internal lining of
the uterus during the menstrual cycle, etc.). Accordingly, a requirement for

angiogenesis is a significant difference between tumor cells and normal tissue.
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V\'hdr@&pper chelators, are required to fully explore the potential of copper chelators in

treating and/or preventing angiogenesis and in tumor cell viability. Such novel

tetrathiotungstate compounds may be effective in treating various diseases associated

with angiogenesis such as cancer and obesity along with copper metabolism disorders
30 neurodegenerative disorders, obesity as well as treating diseases where the NF-xB

pathway is dysregulated such as inflammatory disorders.
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are copper chelators, are required to fully explore
the potential of copper chelators in treating and/or
preventing angi ogenesis and in tunor cell viability.
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c@mpaung: of structural formula (1): R~ RS R2-N+-R4
,-2 R6-N+-Rs R3 R7 m 15 or a solvate, hydrate or

N- oxi de thereof wherein: R, R2, R3, Rs, R6 and R7 are
i ndependent |y hydrogengt al kyl, supstituted al kyl,

aryl, substituted {_)“+,_ aryhba J;(_)“ ,opubstituted

aryl al kyl , cycloalkgl, Bbsfi ¢ Bt e gycloalkyl,

cycl ohet eroal kyl, subsRituted cycRohet eroal kyl ,
heteroaryl, substituted hetgroaryl, 20

het eroaryl al kyl , substituted heteroaryl al kyl,

het esobatekyydraze orNHogide theteefiwheetimr oal kyl; R4 and R8 are
i ndependent |y hydrogen, al kyl, substituted al kyl,

aryl, substituted aryl, arylalkyl, substituted

aiRy|RE| RYR?, Réyand RAdrk yrldependdnsly hydroged, adkyd, sobstikuted alkyl, aryl,
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cycloheteroalkyl, substituted cycloheteroalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, substituted heteroarylalkyl, heteroalkyl or substituted heteroalkyl;

R* and R® are independently hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl,
substituted cycloheteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl,
substituted heteroarylalkyl, heteroalkyl or substituted heteroalkyl or are absent when

N is part of an aromatic ring;

optionally, R' and R? taken together are alkyldiyl, substituted alkyldiyl,
heteroalkyldiyl or substituted heteroalkyldiyl;
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25 substituted heteroaryl al kyl, heteroal kyl or

substituted heteroal kyl or are absent when N is part

of an aromatic ring; optionally, R and R2 taken

together are al kyldiyl, substituted al kyl diyl,

het er oal kyl diyl or substituted heteroal kyldiyl; 30 3
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phar eytical conpositions of conpounds of the
ﬁ?@%?&gHWtThe phar maceuti cal conpositions generally

conprise one or nore conpounds of the invention;

hydr. at es ar jvates 20 thereqf . and. har eutically
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wi || depend upon, anong other factors, the desired
node of administration. In a third aspect, the present

| e twel) 2 AMes | 5 swis i oatss, oW iSs Fatw 136, (w8 2uent i ng
dI§F§S§S or disorders characterized by aberrant
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PrIBY cibice of BidRE e Rk, 6:3ipish® I¥QEjul/Ar® W11 depend upon, among other
factors, the desired mode of administration.

In a third aspect, the present invention provides methods for treating or
preventing diseases or disorders characterized by aberrant vascularization, copper
metabolism disorders, neurodegenerative disorders, obesity or NF-xB dysregulation.
The methods generally involve administering to a patient in need of such treatment or
prevention a therapeutically effective amount of a compound and/or pharmaceutical
composition of the invention.

In a fourth aspect, the current invention provides pharmaceutical compositions
for treating or preventing diseases or disorders characterized by aberrant
vascularization, copper metabolism disorders neurodegenerative disorders, obesity or

NF-xB dysregulation in a patient in need of such treatment or prevention.
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30 for treating or preventing di seases or disorders

characterized by aberrant vascul arization, copper

nmet abol i sm di sorders neur odegenerative di sorders,

obesity or NF-KB dysregulation in a patient in need

of such treatnment or prevention. 4 WO 2004/ 110364
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eﬁp&%o Szlgs,truct ure is disclosed herein.

Cbnpounds may be identified either by chem ca
structure and/ or chem czraé r}?g_vj?( V\hgn t he chem cal
structure and chem Cal € , the chem cal
Sstructure is determ native of the identity of the

c ou npounds may contain one or nore chiral
EL%¥¥H4§' doubl e bonds and 15 therefore, may

eX|st as stereoi soners, such as doubl e-bond i soners
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[ [ the enol ,form the

gﬁtp ic forms in Iud|n$ E to

erfin epepmpass alipessihy e“a‘)&E’E‘t’iFSdi“ﬁé‘FS‘r‘°‘s?'H%‘58 fii cal
Stinukerhted S&nﬁﬁﬁdﬁhﬁﬁ’dlﬁ%lhekt&eﬁm&%uﬁ fbnngsl gebmetdbally
tautomeric forns of the illustrated caonpoun

C¥roeratiomgrically pHee ofcfliastessomsngally pyrg) and QB‘E!“@H‘C%?F}S‘O unds

WNeI &iBRBrOMIXIRES FHafiBneRayRl stheofbRBHEmMIAESs ¢hn bk edseWéd
fromthe atom c nass conventionally found in nature.
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t%.ragmﬁa&d&h&fquésheem l&W\eﬁ‘fo'tﬁmskilléﬁ bidgd. dUipodhid mMitalso
limted to, 2H, 14C, 15 N, #§%§@ "O and "31S.
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N-oxi des. I n Qgenera
tautomeric forms of the illustrated compounds. Compounds also include isotopically

labeled compounds where one or more atoms have an atomic mass different from the
atomic mass conventionally found in nature. Examples of isotopes that may be
incorporated into the compounds of the invention include, but are not limited to, 2y,
*H, ¥C, "*C, N, '*0, '"0 and **S. Compounds may exist in unsolvated forms as well
as solvated forms, including hydrated forms and as N-oxides. In general, the
hydrated, solvated forms and N-oxides are within the scope of the present invention.
Certain compounds may exist in multiple crystalline or amorphous forms. In general,

all physical forms are equivalent for the uses contemplated herein. Further, it should
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i nclude, but are not limted to,
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hydrogen atom from a single carbon atom of a parent alkane. Typical alkanyl groups
include, but are not limited to, methanyl; ethanyl; propanyls such as propan-1-yl,
propan-2-yl (isopropyl), cyclopropan-1-yl, etc.; butanyls such as butan-1-yl,
30  butan-2-yl (sec-butyl), 2-methyl-propan-1-yl (isobuty!), 2-methyl-propan-2-yl

(t-butyl), cyclobutan-1-yl, ezc.; and the like.

“Alkenyl” by itself or as part of another substituent, refers to an unsaturated

branched, straight-chain or cyclic alkyl radical having at least one carbon-carbon
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30 butan-2-yl (sec-butyl), 2-nethyl-propan-1-yl
(i sobutyl), 2-nethyl-propan-2-yl (t-butyl),
cyclobutan- | -yl, etc.; and the lIike. "Al kenyl 'by
itself or as part of another substituent, refers to an
unsaturated branched, straight-chain or cyclic alkyl
5‘8)8{' Wlllﬂfg ving at | east one carbon-carbon 6p&fls2004/016948
A 4 PCTI US2004/ 016948 doubl e bond derived by
the renoval of one hydrogen atom from a single carbon
aaansne tohd derpad Bf'lthe&élj?@ﬁﬁef0ﬁhﬁydﬁ{)g9Mﬁtoﬂﬁ&bnb£snh%lr: irbditdtom
CIS s confor IIO out the e
Fasgecse Sksps TF sxzbm ey be tregies eH o (rkes copfprmation sho the
| umbueadma(@) le,bhemnkenywmﬂu&e Slcie @ lipitePto, eBenyl- v |
rop -I-en g Q ré% (aIIXI%, ﬁ
pP’E?Bc'Q' SéH°h2*‘5>H‘°P' §Re 9] .Psw ‘r 7Y} prgp-2-en-1-yl (allyb),
Cysfobczpdnoz:ylzcﬁmplropyi en-blyt eybydpsopsz,lerhl -§15 butbills duckBs | - yI

bEtlt-llzéngﬂy‘zbérl-en %nfazxcél}}}? 0§11 en 1|bl¥2§n§ut 2- 353:31-}’1

bBﬁtlalt-%n ﬁyF bamz; cuén 16Y e{lnalg gtdléxrlzayl ¢yclobut-1- crlx- 1-yl, |
cyc ut-1-en- c) obut.a ien-1-y etc.; an
t ﬁ@‘? uk &ren iO’l C)&?lg'?ﬂﬁ J%W““ltﬂe‘l“f a9 E{Qg'kfyart of anot her
substituent, refers to an unsaturated br anched,
straight - chaln or. cyclic alk radi cal having at | east

one carbyyt hyptself o asipart at g EF syestifusRtgrefRys OR8 unatsted

ObraRéHRd wglrgmg&lam%tr eyBlit amfm rﬁdléa'l nm@ a2t RAIBfe ErkiLcaftona
parent al k pical a groups_ i nclude, but are

P iplq bassdeved by ﬂ@trﬁywl of ona hxﬂ&g&w ptemdfrpaha sigglp Feshon atom

| -ompdrenx bty %@a%ﬂkyhyl?@roup?%@lude, tawatyem??lt ﬁﬁﬁ:a&!al, @tﬁgyg
but - 3- -yl

aﬁ@pwwés q‘\{lpw pwwwwow ARFOp- %yn hyh glet, bwnxi%s%ﬁ of

apRt NGI-1-5H BSLI- (AR but 8L L1 S1, kR ; andSifit likat ed or

unsat uraf ed, branched, stralght chain or cyclic

di val ent hydrocarbon group derived by the renoval of

one hy @i wfbw@uf5rcw?ﬂasﬂ’hn@mertsu&ndkﬁtf RfeBd Vo ac:e,atmfba or

atons o ar ent kane, _al kene_or alkyne
t HesapuEiely hqanvévd,tsmgwaﬁlagéwchﬁ Gialent hysipcgrd °§|8Ff§lpé’m"°d by

C He2oHoval &mnei.ycﬁomraﬁm fréth KRABE twdl K@t @&b@A ¥RSofal he
two nonoval ent” radi cal centers or each val ency of the

diPgrantatkang, alterear alkyng, f byctheremgy s ohedydipgemateragfram ge

OLing@ickrb&H 86th ofih A alk¥i, snaéne 3t mndl srhe %qyaﬁwamlrm@u
but "are not lim to net handiyl; iyl's such as

e CEMeTS ar, qachyyajancy ef thedivalent ragicg) centat qaa fpnn bpnéﬁ vyith the same or
etdnﬁfkni]-at&ng ' 'Wprca?glkﬁ&@%@k lecﬁxdus Behréiot hmltcd to dmethandlyl

propan- 1 , propan-2

pp@plgry.lslsugx i qhan— lcly@yl@pthgphﬁ-dly gthgn-yﬂ-dlyl ethcn-l 2- dlyl

fp§ie; %%%A{'ud [ SWBpanl 1,285 propan®, ¥ liyl,
o O D Breayt sy PRl L aigh At LAAIgh propqu sl

| propart-1,3-dgyl Wclowmb}ﬂwl [cyalopropar-1 3idjyl, pr0p- -en-l ,1-diyl,

C YR Pza %22 A1 ¥ldiyl ﬁ) -0 dfyl‘% 1dprbp-Fiehl 1, 2-diyl
B A T
cycloprop- -en—l 2 -diyl, cycloprop-2 en-1 l-dlyl prop -1-yn-1,3-diyl, etc.; butyldiyls
such as, butan-1,1-diyl, butan-1,2-diyl, butan-1,3-diyl, butan-1,4-diyl, butan-2,2-diyl,
2-methyl-propan-1,1-diyl, 2-methyl-propan-1,2-diyl, cyclobutan-1,1-diyl;
cyclobutan-1,2-diyl, cyclobutan-1,3-diyl, but-1-en-1,1-diyl, but-1-en-1,2-diyl,
but-1-en-1,3-diyl, but-1-en-1,4-diyl, 2-methyl-prop-1-en-1,1-diyl,
2-methanylidene-propan-1,1-diyl, buta-1,3-dien-1,1-diyl, buta-1,3-dien-1,2-diyl,

buta-1,3-dien-1,3-diyl, buta-1,3-dien-1,4-diyl, cyclobut-1-en-1,2-diyl,
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such as, butan-1,1-diyl, butan-1,2-diyl,

butan-1, 3-diyl, butan-1,4-diyl, butan-2,2-diyl, 30

2-met hyl - propan-1, 1-diyl, 2-nethyl-propan-1, 2-diyl,
cyclobutan-1,1-diyl; cyclobutan-1, 2-diyl,

cycl obutan-1, 3-diyl, but-l-en-1,1-diyl,

bwo toofilosks 2-di yl,  but-l-en-1,3-diyl, but- pcrysaoeso16948
| -en-1,4-diyl, 2-methyl-prop-Il-en-1,1-diyl,

2- met hanyl i dene- propan- 1, 1-di yl,

pedosti-Fefl g, Gifapt 2enshp Aivk sl Fafpnch i,
Cygdietatit 1, 3-da-13-Aykibytl Lyn7l, Ay R BG4Il N3G,

St E i A e g e TR W Bt 1§/ elfiof arurgtion agp

cymérmlledr&l&rbnﬁndatmakaayldwhlkenbutyl indyar-alkyRyldiyyis used.

1, 4- | : d
P BeerceafD el gt (GG Bl s ptelibt fCSpl °
i ratkgmerednost brefcmbme(ml(a;p alkyad@l Raetyttediayd satuadtéceavytlibi v

L. di Pr ef bly, t
g RS i 8 o4 3 s gia i fonmif arbons, e
prn&ireha I hethiahel); éﬂi@)r 2-ailyk(¢ihekoy; propana [3-diyigpropatl;y

bpeawoqa'xri‘%wﬁag ?&E raisﬁ% RS AR HEBFCEL o

the term nal carbons nethandryl (et hano) ;

et han-| , 2-diyl (ethano o ropan

but an- |_llrxlam/¥ Iy el onds part %ﬁa&? éu‘rs 1went(raf°§sg‘° raéresr)ﬁéaam
t QueRilgkp Adng Safter@al inBidvalknt radldd] cofteleydesingd bybisie

itself or as part of another substituent, refers to a
s treravghef.opp Rydsoges plon famy pach pEfhietoLemyinal £3gBon #PmF ofa
m%ﬂﬁﬁlﬁlcﬁﬂh pﬁr@r‘i*'a%hc Gﬁmeeﬂrﬁlkﬁﬁer "?ﬁi@al RikyleR& grolif MM ade, Biit

one rogen atom from each e two term nal carbon

atatﬁﬁ?t tmitedsto, raethane: ethydenas sgh e?ﬁthaap kegiFBO; CHIYRRPEORyjenos
als{féh% pro§¥rﬂi ?l%b[l?énh r@rﬁpl Eﬂl@lﬂboﬁrobﬂ%Hdc% Mlcn'@ s@thQs

not enos such as eth ano,
eth@ﬁ‘b butgtIega eutrzgmpwaéha@enwerlrmo, Bt ¥iee butpl Ygiymo,

1lefNQnd e ARA[ Wnetk Q;reema levels epJamHtm Bre iftbrided, tRaHoMANRSIre
such as_ butano, but[1]eno, but[2]eno, buta[l,3]dieno,

batkang, plkeno andfor QWWdS usgseht frzfee]vkrr ghﬁ alkylegq group ikEhi-Chd
| 'ah&lenWﬁJr@ RREMYY, | t@. ¢, yﬁn@fmé?ﬂr%ﬁuy%lﬁfﬁalkylem

i nt énd e norrencl a uré al kano, al keno and/or

alH@fﬁoedrasc a!r@rsht chainesplaratad|alkanq greups) 441 aetangr @hamo;j rropano,

( iigd Kyl eno, nore preferably, (Cl-C10)
%%&ﬁ%%%dg%ﬁst preferably, (Cl-C6) alkyl eno.

Preferred are straight-chain saturated al kano groups,

&I o1 TRy ngfs];ﬁgipég% oP&n‘Bfﬁ@x”s‘absqu L s oaarlrgdlwecdd)ﬁ”

art of anothér substituent
r avheresR’t is hadrogei alksyl, cy@p@mmcloh@z@omnéraeylmlalkyl

Q*g{cg)?@rl P&L%%&l, h&UGArPRIYs deffnéd hQBR! RERBLekMlive Hadhbres

include, but are not limited to formyl, acetyl, cyclohexylcarbonyl,

cyclohexylmethylcarbonyl, benzoyl, benzylcarbonyl and the like.

“Acylamino” by itself or as part of another substituent, refers to a radical
-NR*'C(O)R*, where R*' and R* are each independently hydrogen, alkyl, cycloalkyl,
cycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl, as defined

herein. Representative examples include, but are not limited to, formylamino,
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het er oal kyl , heteroaryl, heteroarylal kyl as defined

herein. Representative exanples include, but are not

limted to fornyl, acetyl, cyclohexyl carbonyl,

cycl ohexyl net hyl car bonyl, benzoyl, benzyl carbonyl and

the like. 30 "Acylam no" by itself or as part of

qﬂﬁ%@ 1 Egstituent, refers to a radical PCT/US2004/016948

- ?{8§; 1, where R31 and R32 are each independently

hydr ogen, al kyl, cycloal kyl, cycl oheteroal kyl, aryl,

andetybdnkind, pydhcﬂte&ylcmbdﬁyimldaawrobmyththmmomamhal kyl ,

a deflnledbe &%P 1 res ﬁﬁlve exanpl es i ncl ude,
bBFZRAITPep4Y 8&”’6‘ i no, 8 WO 2004/ 110364

PCTIU82004/016948 acetylanlno

cycl oh |.car bonyl am naq, . . 1

ol onSRTEby Siet o R syethee sebsigasns a5fp g ppdical OR

behery R&’ae;hesremls amalkyl oanyzudancgl grovpeas défield duerein. [Repiesenetive

or as o not .S uent ers a_ radi cal

erpieR el buP oty B I e, oo PR BB ey

gbﬁmmmq&n@ehdnemkhereln Representati ve exanpl es

i nclude, but are not limted to, nethoxy, ethoxy,

pr opoxy, but oxy, cycl ohexyl oxy and the |ike.

" Al koxdisixlgenriydnyl” by it'setl&ﬁflaﬁ pat of asotiva siibstifuestrefdneto a radical
Hent efer radical 10 -C(O OR33 where

R@aﬁéﬁ hgre n'éds‘z %% ¥Aryl" by itself or as part

of another substituent, refers to a nonoval ent

ar omat, h dro rbon ra d|c€ 8fr|ved the r ey PI

one hyd¥¥y P8 PR N0 PSRV TBSH 'GP BT

padoatic Wdﬂﬁ&‘bblﬁl radicaldiefiyedibg the rdnidhaCed ona hydrogEnQitdds from a
|nclude but 15 are not limted to 9 ? f deri.v
{5 Typica a.rg'

£ FIBBI SRR AGR §T RSt HOBALTRER TSR groups e, but

aeRmbanmNdhs, )gl'cﬁxﬁﬁderﬁed Hﬁrﬁ@@ﬁﬂhry&ﬁéﬂa@ﬁ&phmmﬁne

chr sene oroqﬁgﬁ quPra t hene,, fl uorene, exagﬁ
anfrylepe patheafne, azulene, fepzens chrysene, coraneas,

i nd@&fe, hexa@aamhﬁdpme, heQﬂEr&{Jmﬂdacétﬁ:t Splasdese, uﬂﬁhé}hr&ﬁﬂ:

oval ene ta-2, 4-di ene, cene, _penta

pé?ﬂhgﬁl‘?@‘h Qcmii’éf wpriaphene, ﬁﬁ%ﬁ%ﬁ 8 ene fea &rﬁ FI‘F% 8°“‘1?F'&°e ne,
? b&itﬂéjﬁ n;?%ntaﬁhﬂne %ryle%ﬁtdlgh’lfaﬂaﬂé I@h&glﬁt?rehbl lkpidfﬁé’l Qlelad?ne pygtlane

ri phenyl ene, trina al.ene an j ke era
aﬁyrg'i‘ ere, sy s pPBRRBH: 494 S5 L st ey’
n%oef @Jrﬁffrﬁésﬂbdrﬂ6 td 20003 dn bOmé, ndiepraferablyg HOHES to 12 carbon

al kyl" by itself or as part of another

sﬁ%§¥|tuent refers to an acyclic alkyl 25 radical in
whi ch one of t he hydrogen atons bonded to a carbon

atom typically a term nal 3 carbon atom |s
repl ac e‘éﬂmﬁuh by ifsedf gfjas Wﬁmﬁﬁv rbsttuent, rofer (R gn agyelif Ayl
| BalHAR whitHlon@bBhdRdrdgeihtbRblbdrded BQRENBbA atlom, typically a

2-phenyl et,han- | -yl, "2-phenyl et hen- -y
terminal or sp® carbon atom, is replaced with an aryl group. Typical arylalkyl groups

of

include, but are not limited to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yi,
naphthylmethyl, 2-naphthylethan-1-yl, 2-naphthylethen-1-yl, naphthobenzyl,
2-naphthophenylethan-1-yl and the like. Where specific alkyl moieties are intended,
the nomenclature arylalkanyl, arylalkenyl and/or arylalkynyl is used. Preferably, an
arylalkyl group is (Cs-Cjo) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of
the arylalkyl group is (C,-C) and the aryl moiety is (C¢-Cy0), more preferably, an
arylalkyl group is (C¢-Cyo) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of
the arylalky! group is (C,-Cs) and the aryl moiety is (Cs-C,2).

9
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napht hyl met hyl , 2-napht hyl et han=I -yl ,

2- napht hyl et hen-1 -yl , napht hobenzyl,

2- napht hophenyl et han-1-yl and the |ike. Were specific
al kyl noieties are intended, 30 the nomencl ature
aryl al kanyl, aryl al kenyl and/or arylal kynyl is used.
Phaf posfidags an arylal kyl group is (C6-C30) aepisdobayicoss
e.g., the al kanyl, al kenyl or al kynyl noiety of the
aryl al kyl group is (C-GCo) and the aryl noiety is
(C6-C20), nore preferably, an arylalkyl group is

(C6- C20) | al kyl, e.g., the al kanyl, al kenyl or
al ky nyTQIﬁLQ&&V_‘y bysfitself dras partofanather S@S@ﬁup}m refefstp aGafyrated gr

R AP il i e AR g Einentes, v

armommiattsubmlloallsm orf‘esfctmatienyd’ 1aus;ét Typicad dycrbwalkyl groups

i ﬂfd&é rb@l pors iled tc?"gI(oIG}; eﬁg%ﬁgdm %QN&SFoﬁm?e %?o%hfahec

UI‘ atiron I1’s
cycddmatlam nxalldheme ‘and/tht bled. Raeforably,ithe ayslodlkylTgrpipda(Ci—Cio)

t t | ted t
o Eror B AR e R vl obut ane,
cycl opent ane, cycl ohexane and t he i ke. Preferably,
th ] - I
prof or ApEEaaff D (s d s pas it noet BURRLEN e,
i tsatetafed or urgstuptedicydic aﬂ«ybtauie:l iswhish orteoe mtore ¢aelicaraspntsc(aml
1 gmi %tsc%a edq'g'dx?rgen zﬂ&%) en%gﬁky r%p&ﬁleclf ﬁ’llth 'il%dslar?lg eor dlgerent

carbon assocl
h;hduemgtem alypm)hearoetomsd@ppiaehahd: ¢aybonermlnt(s,)enblwa but tteaot

B}ltg&) [o ﬁhé f(? rSe 1 etc n{e a)%ia&rﬁcl l;r»}é%tcsgtlu?ﬂgﬁ ?srlgtg?&gﬁht 0

€ c’ar’ on ato
I |mb®¢htttre)“cybl,oh&¢roﬁlkar@l" o‘BI“qycbho:tcromtnayé’ 1sausqhe'6y[ﬁ¢a¢l:
ev f auratlo nt ended ne
Syl o o B Rse 1T GraREGTR FoM blosgges.
T)apxhnesl thﬁﬁncsymh&zehahn@ aiomhblnm pipgrazinenpipertiine, pyrazadidipe,
not II#E ] ? %g%stR der| ved from epoxi des,
a VTP HEE: anch itig W¥€dazol i di ne, norphol i ne,
pi perazine, piperidine, pyrazolldlne pyrrolidine,
qui nuc) di [ t
Het er oaf k&t Etreroar Ka
H&hdaHetaﬂok Idn ’I by tli’dhsallveisdﬂatmmlakotlhey sﬁsﬁtﬁexhyrefer to alkyl,

I h bstit
BT SRR Bl o IR BP0} Rt 2
aI oyt efithe @rtodpoms(aizag bisvaityd hydrogahitahs)areeack nor e
he b d t ed. hyd .
avietrespecty Rt W SRR P ae ooy T ehre
Orhe@tohfoficStbups ¥hesh@adh Bénnﬂu@bﬁQlUtthe girmps nalude, but are not

heter at o gro ﬁ uddlnt_ a8
gr’é‘ﬁ?ﬁg I%d (gufs'ﬁ{n' E -NBER| |’ -y geﬁ%mn
- OPRY., -P(6),$- POR’@ Saﬁp(e»lRﬁR;’»Goa- -'SNRNR‘Z- ad\hhb like, where R,

'\ENRNRéog‘Z’B R 4’242 afgﬁglneﬂ%‘mwﬁ@% OghAlY, ﬁ%%*)"mtéd

alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted

cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl, substituted
heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or substituted
heteroarylalkyl.

“Heteroaryl” by itself or as part of another substituent, refers to a monovalent

heteroaromatic radical derived by the removal of one hydrogen atom from a single

10




R36, R37, R38, R39, R40, R41 and R42 are independently
hydr ogen, al kyl, substituted alkyl, aryl, substituted
aryl, arylal kyl, substituted aryl al kyl, cycl oal kyl,
substituted cycloal kyl, cycl oheteroal kyl, substituted
cycl ohet eroal kyl, heteroal kyl, substituted 30
hevesmaiyds, heteroaryl, substituted heteroarpdrs2004/016948
heteroarylalkyl or substituted heteroarylalkyl.
"Heteroaryl™ by itself or as part of another

S Ulgshh b d4fafkdnt th&f)f‘fBl%adc%n@ mﬂp\@p@aﬁhctem}ﬁ ERAPOTIBIEE but

radi cal derived by the renoval one hydrogen atom

f rasgmod limiterhloegrouns degiyed Gony @&@)%AISP@F \93hazl¢, Biadhedne,
at QoA I r , i cal
heteroa?gwggfgﬁtgn?ng1@§$?gﬁﬁdﬁeqgﬁﬁg§'ﬁ%ﬁ?ﬁdg%&
grmctqd:smdesqbv@dﬁxmom@mmedb,ri@mdalpssmmblllee, isoquibelingl e,
r ! ﬂ@xaz Eh{a {]Ja&%%ike aghIe rb@l-dnﬂ%nﬁ furan,
azo azo e , |nd I ne i zi ne,
| sphb@nmoﬂmp aahenan&ladhp,qmmwne ipktbalarig, pteridine ipndud, pyren,

ine giy}ﬂgle@nh?z‘ﬂ’ie %% }nf’of?ﬁ%agﬂi ?ﬁ&ﬁ d‘l}yidugiz&ﬁie

p hpnahneh naholizane, ghmxalznentetrathI thiadiazoien ﬁuupbeﬂnodhm,

B;{P%ZQ% x:ﬁ% ﬁ‘e Zand tgg il%'[ﬂgferaﬁy rtﬁezi%tc?oagﬁyduﬂ ?sZﬁJ}SS 20
10 qunmizcddlhme;oaryqumqmbnefwablytﬁumw mcmbqredjwtamnrﬂl iPreferred

azol th| i az |
S b A0 e ALARRG DR
heu'eezo:ﬁaaryindgrcommdlrs cimrmﬂmﬁarﬁjﬂaiblb mamjemeicbykwtrer oaryl,
nore preferably from 5-10 nenbered heteroaryl.
Preferred heteroaryl groups are those derived from
t hi 0 p heH etgrog_ryralﬂ "eby itselfigrais hiro:pﬂnﬂanbe,r sutisdtventf tefeasito an
15 D yar(;échc alk‘y)yraﬁi_‘e%ler %flél?@ i:ugﬁo({g Iﬂ}%%y%ro ntagae sfb%g?e%)ig A gg.rg?n zﬂ?m
angqumuy ase.tmatal dsnsphd:arbmefom & reptacamwftﬁa ho:tymhnybgrah}k yWhere
radi ¢ M%k en. at or bonded to a

c as|p506 c aalllfy(s Fﬂonetlfs arer- m?eln?g/d het%er enclaty e heteroary al a'r bon
atlmtéroar)salkeapl emd&ad hmrb*ylaﬂcyhyfltxmsenhrlyIpregﬁmdpmbmhmems the

et sRyPASean e &0 SEuRad RO ctapCAREDE ot G

20 hedligm@lrmydietly bf/'lhy hetbtﬁa@hﬂ@l is 1410 prembered ad tbmmd-ba‘phhaﬁty isa

et 2B e hefiroin ort et 630 Fremoefth gl aglalioh e the
al Hwanyl| alkﬁhiyedr)al@ﬁyltrﬁt&eth of tﬁé qudrﬁhlkylhs i-8 nilemb@redande ed
and the heteroaryl, noiet 5-20- nenber ed

g}CE’P&Q’H Jpletyisa g l&r'@?’%l?eé IhS"/temé'y b0 nmenber ed

heteroaryl al kyl, e.g., the alkanyl al kenyl or

al kynyl, of t.he_ het eroa |, is 1- nber ed
25 and 1 hePL Aesughe Sink Sy by Bief st Al fadh e bshiven,
hetRfsQ@an/ knsatdfated RdIR b peﬁ% g sﬁuﬁﬂ hawie £66njupiited ksel f

or as part of another substitue
electron system. Specifically included within the deﬁmtlon of “parent aromatic ring

system” are fused ring systems in which one or more of the rings are aromatic and one
“or more of the rings are saturated or unsaturated, such as, for example, fluorene,

30 indane, indene, phenalene, etc. Typical parent aromatic ring systems include, but are
not limited to, aceanthrylene, acenaphthylene, acephenanthrylene, anthracene,
azulene, benzene, chrysene, coronene, fluoranthene, fluorene, hexacene, hexaphene,

hexalene, as-indacene, s-indacene, indane, indene, naphthalene, octacene, octaphene,

11
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refers to an unsaturated cyclic or polycyclic ring
system having a conjugated it electron system
Specifically included within the definition of "parent
aromatic ring systent are fused ring systens in which
one or nore of the rings are aromatic and one or nore
ofwdg faey/1b339S are saturated or unsaturated, S@efRuUSHe4/016948
for exanple, fluorene, 30 indane, indene, phenal ene,
etc. Typical parent aromatic ring systens i ncl ude, but
ar 0 | 171 t Y. t ,

2 oBapliCbuort o2 Ry FARLCAE YRR, BERAARIY, DY \RRE

c iphenglenrs phenanthnend: picerfel picindene, iperene, pt'tlambreenesxbim;,ac ene,

h ndacene, s-indacene, indane,
iﬁﬁ%ﬁgﬁﬂgtnﬁ#ﬁ“@%ﬁgﬁnggﬁa%ene oct aphene, 11 WO

2004/ 110364 PCT/ US2004/ 016948 oct al ene, oval ene,

pent a- %’ar%n%ﬁ%arlgﬁgﬁgﬁﬁﬁgﬁteﬁ;{a%ﬁmt@él?&% gﬂﬁﬁéﬁg{ﬂgﬁe
peryl e ene el adene,

pymtmtnts¢nt,pyf63rto h payems aromali¢ Gegwystemtin wplhlenl}d @megre carbon

{oﬂg td?%%?%cnﬁ&ﬂ?g{&?exyrt&g a% all}(f ggn?%lﬁ}?ﬁg{eg @fltﬂ%tsh&le

s ab@ffmleutelmtcroatoaf eFypicalheterqatoms g replacerthe ¢acbani atgmssipeludgprbut
in mh I r oy d
LS 2 S8 M PRl SRR
s ameent beterdarbmetienirg dysiems’ (aaiﬁ)scd n‘m’g pysteads imwhich opd cmmore of

I th bo I d
t gl[i) rﬁrfc ege a{e?m% £ a.rgn one 8? more §g@ IH RES arg ﬁaEurzllt%fC <rer ug;ga urat sﬁc%
t lag, fetekample, |amm<bfe Hdﬂqulmm,rbmzhﬁ:tar dmmamt GhI:omttnngndole
o adoffl xanletie " dSniee TRl B e frelisp ol &
I inBQO§midd@o, ARIndoR] cathagdle, Brafbblificpt@omans) khfomdns, cifroline,

exanpl. e, arsindole, benzodi ox benzof ur an nane
D i Lol e Bz gL Ot benzol o BingSHEoene

P adofidbleiedifdoling, 4EQiineling, istdhi v Re] SoHazdlE) thlﬂh@mdbiét oxatiazole,
mted,to, ars zol e,

t | e, b I
A %ﬁﬂﬁkn%enwﬁﬁaﬂ@nt‘@ﬁ%gﬁn%&% e phshszine, PHPARERS o

| pebRak Hurihe) @lak, pytadite)| pyiaeole, pRfidizing, pytidine, Pyt Midi A, py’r&ﬂc
i sochronmene, i soindole, isoindolin

li.ne,
| BT e SN B DR T i, BSleaipoEole
OXRigAleL thidpRéreTiridiole; xanWeae) and fhé likd. ne, phenant hrol i ne,
phenazi ne, phthalazine, pteridine, purine, pyran,
pyrazi ne, pyrazole, pyridazine, pyridine, pyrimdine,

Py 1 ol €Rhamiti¢étiohlicainp@itiofiicRato lai 188t orgWomPbundef the invention
gui nol i zi ne, . qui noxal I ne, tetrazol e, thiadiazole, 20

t Bndg @}agnacemca%h@ﬁ@tabme@fm with which the fempound isiadministered
" Rapdiepeut i cal conposition” refers to at |east one

conpound of the invention and a pharmaceutically

acceptabl e vehicle, with which the conpound is

adm ni ginghtdeuticlyhcRlablR 341" refers to a salt of a compound of the

invention, which possesses the desired pharmacological activity of the parent

compound. Such salts include: (1) acid additign salts, formed with inorganic acids
such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like; or formed with organic acids such as acetic acid, propionic acid,
hexanoic acid, cyclopentanepropionic acid, glycolic 'acid, pyruvic acid, lactic acid,
malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric

acid, benzoic acid, 3-(4-hydroxybenzoyl) benzoic acid, cinnamic acid, mandelic acid,
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25 "Pharmaceutically acceptable salt” refers to a salt
of a conpound of the invention, which possesses the
desi red pharmacol ogical activity of the parent
conmpound. Such salts include: (1) acid addition salts,
formed with inorganic acids such as hydrochloric
acid, hydrobromc acid, sulfuric acid, nitri j

PO 3WHE0PE 30 acid, and the like; or formed P%Taﬁkﬁmmg“
organi ¢ acids such as acetic acid, propionic acid,
hexanoi c_aci d, clopentaneproplonlc ci.d, chollc

a @pethangspif Wiﬂ%&%&wsw&eﬁa& dalet-gh meﬁéa"@wrlea%i

S QA FdK FetltibibsdiforTBLdiE, be,czleﬁlasulmlc&biq ﬂ@lﬂ&obéxﬁ&ﬁ&ﬁlfbnﬂ@bi@
tartarjc acid, citric acid,.benzoic acid

3 2¢naphibalenssuligris 26igi 4-tolencsulfanicactdgcamphersulfanic agid;
ManHhylSicyRd[22. Zjl-gct\QQng-Q%Mﬁg 6dd Féﬁl;u@m%cmwm

met haniesul f oni ¢_aci d, et hanesul fonl ¢ acid
1 3rhenyipiprionts aqif. ramethylaccticpeid, tertiapxbusvlgsctinanid duryl spific

acabnd,, gl&%&é @Elﬁs%!utﬁrﬁf&'a&d xyrfhapthdi® i) 88179 € foid, s icCacid,
acid ht hal enesul foni ¢ acid, 4- toluenesulfonlc

a@@omg%ﬁ.@q the like; 91 ) salts gormed when an acidic proton present in the
4-paRhity Pblﬁmqi Rpideed- ]an%n ro% eegleml alkaf R ¥ni &n Akdlidle earth
gl ucohept oni c acid, g pr opi oni c aci d,
t rionyet apAluseiaym fonyey ceordtr@ E B gn qxaqnyq beseyuch aggthagolamine,
| QaiinthotSHing UhbthanoBidift, N%ét'l%@éiﬁc%mﬁﬁ'aﬂd thghiké.am c acid,
hydroxynaphth0|c acid, salicylic acid, stearic acid,
muconi ¢ acid, and the like; or (2) salts formed when
an aci vehlolb eferighd Ok bt
Fepl ace caftfaﬁ_]t_fqrc | onfe o g]l- f‘t% erﬁ@ n\ﬁcn? QHﬁ +HPI énlﬁlent
alok eﬂmweW@awfnw a Gogypoungiof the nadcutmnnﬁmmlmﬁiereér
coordi nates with an organi c base such as et hanol am ne,
10 di et hanol am ne, tri et hanol am ne, N-nethylglucanlne
and t hePatientpincludgsiumarse de feoms ‘Thymant ang 'patient” qeetised e
r ent, adjuvant, excipient or carrier
mﬁ%ﬁ%ﬁﬂﬁaﬁgggg%ﬁpound of the invention is
adninistered 15 "Patient"” includes humans. The terns

hunan“ i
ner of n. PeingE 8 o RlentGF SerS s B £ 48R 0Pl Hng o
r ei@baasc podisdrder (i es lcausfngat l%ﬂt piered the clivical eanptows ofjihe disches
(i '

noﬁﬁ %I?o@g g gatﬁgbthﬁgx?a& tbg Q)gogg,!glt% Gﬁ)rgdnéa{,'aée‘a% th%m%s@ Bt
nuiyesbtet Bt psaehce or djsplzmsemptpp\@séthe diseasd)e di sease but
does not yet experience or display synptons of the
di sease). "Prodrug"” refers to a derivative of a drug
nol eculRrodrin gi’trefessqol b dervative df ia dn:gfnmlmleithnn requirdsian t he

b?’éﬁ’ﬁ el wity %“‘§| Pﬂfa&‘]téﬂgaﬁ% ¢ %'Egg@gr f’fogmgs are frequently,

p hahdngn ﬁd)tmgctesahlyy pharaadologieallynhactivewrtiv eonivertkdito tHetparent

paclirug A hydroxyl containing drug may be converted to, for example, to a sulfonate,

ester or carbonate prodrug, which may be hydrolyzed in vivo to provide the hydroxyl
compound. An amino containing drug may be converted, for example, to a
carbamate, amide, enamine, imine, N-phosphonyl, N-phosphoryl or N-sulfenyl
prodrug, which may be hydrolyzed in vivo to provide the amino compound. A
carboxylic acid drug may be converted to an ester (including silyl esters and
thioesters), amide or hydrazide prodrug, which be hydrolyzed in vivo to provide the
carboxylic acid compound. Prodrugs for drugs which functional groups different than

those listed above are well known to the skilled artisan.
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drug. A hydroxyl containing drug may be converted to,
for exanple, to a sulfonate, ester or carbonate
prodrug, which may be hydrolyzed in vivo to provide

t he hydroxyl conmpound. An ami no containing drug may
be converted, for exanple, to a carbamte, am de,
eQhdifisoskd ne, N-phosphonyl, N-phosphoryl opernys2o04/016948
N-sul fenyl 30 prodrug, which may be hydrolyzed in vivo
to provide the am no conpound. A carboxylic acid drug
may be converted to an ester (including silyl esters
and thioesters), am de or hydrazi de prodrug, which be
hydr oI yRremoiety” vafer® td aOfoﬁﬁ ofprétecting groug eiabwbenl used @@k a

un Pr od f or whi ch .functi on
<GP roph A Ao et Rovis e A TS £l
t hﬁc grémbie iR bE httadRed td the WRlgafbhd(3)XABA 4re cleaved by enzymatic

PCT/ US2004/ 016948 "Pronoiet ' refers to a form of

5 pr5PYEEENYRUBEES AP when used to mask a functional
group W|th|n a drug nol ecul e converts the drug into a
pr odr ug, |cally t he ronnl w.ll be attached to
the dr {isfert e Fospeel BUmE PR AT P &
Olredtfive ﬁﬁkitibﬁatg’rdhp i@ mdletule Mhsks) redubds 0f preveéntOreaptiolepof the

g n.atfached to a

ers ng.of atons that
" Setiowl Bt e S5 PSR raba i Bt B P GRRER Srtleio oo

10 O r“PE&&M%\Gﬁuﬁﬁﬂ@rga\(ﬁd Cheistrdyt) @Wilkyy) n’t‘!teu 01981) 38 Plafrison et al.,
| es of%‘jtorot ecting groups.can be found in Geen et

aI Comwdmﬁr etheleOrarie Methoss” oY i U eetfile gag Sons,
( W9|7ﬁY996? ﬂeﬁ&ent&ﬂ%@nlmt&!ﬁﬁﬁ Erog iflluda! but are not limited to,

Conpendi um of Synthetic Organic Methods", Vols. 1-8
( JommyLapatdytriflnerozsstid, benzyb panzylgmysarvomyd 5iCRZht at i ve

a%ﬂﬁut@iﬁ&r@&ﬁyl @9309"‘)0&'191% ?Fﬁ%&?%gse? tha{egﬁrzasfl -dthafbdufitnyl

15 bén%@ﬂ“b*%‘a‘i“ﬂé\*ﬁﬂ‘x‘ °dG!E§Zl %m“Ps»taEY‘PXX%F ep¥hcar bony|
("Pforen Irﬁe’iﬂﬁﬂ%‘&mﬂ)&iﬁ'i (YFM()C_"'_jVﬁtlbaveratrylox carbonyl (‘ ‘NVOC”) and

-trlrrehIS| anesulfon 15 ("SES"), trit and

s ubesliket l&eeresemarlwhydgw @pptecting grwpé jnglude. hytare not hml}/ed to,
9-thésk ¥hére me'@am& W%Qrehﬁkrﬂ X&yl!tedw;a’-ﬁ?yl)ltgd Sttlcrl]l as Ibc:nkzyl and

nitro-veratryl ox

Retptybetbars astwalleasialkat eshays, mtrelwcqpmgyl gtheuspsiaiklsily] gthersiand
20 & fyf¥erd i Mted to, those where the hydroxy group is

eltﬁer acyl ated or al kyl ated such as benzyl, and

trityl ethers as well as al kyl ethers,

tetr ahytﬂibgt?g{e@nﬁékersetya%{'o% ﬂ \('l'ué“ mloﬂnl)ﬁél hyﬁltolggl{ ﬁo:ﬁ@g'c Zg

al | Subst|tut refers to a“group |

0 nedﬂnmdnmfyerewwd oG nhmmr dafferent subgiétpent(@h rikypical %lb#itm&
by e ST Bt b\ B BED, SHLBL DR Ls, JyMRTe,

25 - RNR ,~CF3, -CN)- OC&NSCN SFBONO:,SN,, -NS, -S(OWW GR86Q@).0H,
-S(0):R%, -08(0,)0', -0S(0).R, -P(0)(0"), -P(O)(OR¥)(0),
-OP(0)(OR®)(OR?), -C(O)R, -C(S)R¥, -C(0)OR®, -C(O)NR*R®',-C(0)O,
-C(S)OR®, -NR®’C(O)NR®R®', -NR®C(S)NRPR®', -NRZC(NR®)NR¥R®' and
-C(NR®)NR®R®! where M is independently a halogen; R®, R®!, R and R are

30 independently hydrogen, alkyl, substituted alkyl, alkoxy, substituted alkoxy,
cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl,
aryl, substituted aryl, heteroaryl or substituted heteroaryl, or optionally R® and R®
together with the nitrogen atom to which they are bonded form a cycloheteroalkyl or

substituted cycloheteroalkyl ring; and R* and R® are independently hydrogen, alkyl,
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25 =NR60, -CF3, -CN, -OCN, -SCN, -NO -NO2, =N2, -NB3,
-S(020-, -S(O2H, -S(O 2R60, -OS(XR)O, -0S(0O 2R60,
-P(O (9)2, -P(O(OR60) (O), -0OP(O (OR60)(OR61),

-C(O R60, -C(S)R60, -C(O OR60, -C(O NR6OR6G1,-C(O O,
-C(S) OR60, -NR62C(O) NR6OR61, -NR62C(S) NR6OR61,

- NS 26/ N6s3) NR6OR61 and - C(NR62) NR6OR61  whelpeTMs1084/016948
i ndependently a hal ogen; R60, R61, R62 and R63 are 30

i ndependent |y hydrogen, al kyl, substituted al kyl,

al d(nbstiyutecsalh& tar;tl;ﬂyeldalaylksmbyntutedwclbﬂhﬁqubl,ohstuﬂbslk[yt, sitbstituted

cycl k et er al bst
cy‘@'ﬁ ?%?’%%1 %ﬁt su Stﬁ'l’ lk%%%?air’? S‘;’?hetﬁr@?’g boXryI
o r o;sluﬁniwlm“‘tﬁnéd(‘heg&ue@ anity khe nufogermorm ma%:yh 690 arerbdnded form

bohEETEPHIA 5Bt BRBAFRYRRY e sty 1 el s
cymbmdmatsem‘&#cyl ORPNGR® s8] =RENRERS, REB®arGF;, -CN, -OCN,

PCHCEa s Brette S houRs [ostoA SR O O

cyirl(comw)(msweco)@m"xowy cC@RRYL(S)RYIarosorPpal kyl

et dPBU o o OUG S GRBRR I aptsterbly M, ) RO

R64sRa°n MW' 1085 LEer-NGL,I-B(0)IRE, rB(0Y(08EN Cay, anr(OYORF)R),

oM LO908, REMaAt b0 Pt sy ol . 0. -on,

g utmq tme‘m% @}jg rR%rg UN©),,- Moha%cbp(e&ow‘tﬂ@g\)l @Egm“ -S

-_r\@io)mhz C(CN@ thffé)m ggc?"dkcﬂ(‘w%\‘l‘ed ape0) 2R60,

-P(O (0') 2, P(O)(OR61)(0) - OP( O (OR60) (OR61),,

- C( O R6Q, C(S)R6O - C(O,NR6OR61, - C(O O,

- NR62C( Tieatings o itreafmeng’ 06 AR @?ea%ﬂoydlsorﬂ&r refe¥sin ong.

mxmensiﬁﬁgnehowﬁﬁ %ansesggﬁdxsor le N%tm &@&E@Qhe

P(O (ORGG) { (Ok( &‘ , -

- Clievplonpment o ast epecyfthe °1'H'ﬁ§ts>’fﬁP‘@F'é .ﬂszffﬂ;ﬁ In

- Rﬁcherano‘d%@‘ treaté%?@g ‘treaHBﬁt@ Iﬂiﬁ‘é‘rs to‘a@Feﬁoratl tled‘s‘@ne

- S( O | 2R60 )Rg 0) OR6
ghparapeis, é"h enaymet bea%*faermw barﬂts P&gﬂueh ¥Fé6"°o\’ﬂf6ve

) Térﬁﬁadimt Géatm%f&atrgﬁxﬂﬁnt @fersaamnﬁ@aﬁ@d@aseﬂéwodﬁr
refers, in one 15 enbodi nent, to aneliorating

di eithsErhysieally; e d@Pll‘E?t‘Oé of a giscemibls YRIPEAm)y @tya@i%ga&lh &8
de})’t%l%ﬂﬁp&f Ghydi &@ Ham eg\? Qr Bth. & ykEASther¥htbolimdnk) e‘treatmg

cI I nical synptons I'n anot her enbodi nment
"t predneatpagnt” gnfers twd@lfmwﬁﬁteweép@h%dweeswélsp@pat ing at
| east one physical paraneter, which may not be
di scerni bl e by the patl ent. In yet -another
enbodi rfdherapeutically effegtive amount’reeans hetmount pig epmpgund that,

' n%Q{ Jdrrrﬂst&?@toql' pRar %or%at g%qrsgagz is Sfricdrk RELrect such

physi ca g., stabil tion of a discernible
Sy hptiony for Byiseaeo She AhsrgpeuicallyelTectivragstant” a¢ill veny dspending

gpré% gllg ﬁéﬁ%ﬁﬁﬁ&?&éﬂi{%ﬂﬁ 59& 1tp&%}lty Lﬂ tﬂceatge,wm eertc., of the patient

to be treated.

Reference will now be made in detail to preferred embodiments of the
invention. While the invention will be described in conjunction with the preferred
embodiments, it will be understood that it is not intended to limit the invention to

those preferred embodiments. To the contrary, it is intended to cover alternatives,
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or "treatnment” refers to delaying the onset of the

di sease or disorder. "Therapeutically effective

anount"” neans the anmount of a conpound that, 25 when
adm nistered to a patient for treating a disease, is
sufficient to effect such treatnent for the disease.
TH® 206di¢dsgpeutical |y effective amount” W Il y@Fnysae0a/016948
depending on the conpound, the disease and its
severity and the age, weight, etc., of the patient to

be treated. 30 Reference i etail
o EPGRORS 3 S NRIFREES gAY OF CARRRETR N S L
| NikesAtioDs defihdd byeheppendedaams.n conjunction with the

preferﬁ%ﬂ@ﬁ@g&éﬁw be understood that it
s>hot uctural lafBvention to those
pr ef er esfishdesbidinmnt, the coMpounds GRakd inGenyion includé compoanded
to cover_alternatives, 15 WD 2004/ 110364
3 P(f’FI“fE’?B@Z?Hi )48 nodi fications, and equival ents as
may be included withingthe spiritgand scope of the
i nvention as defined: e n gclains. 5.2
Compounds of Structurgﬁ orrrYatjlpz%@('qE na first
enbodi nent, the conpouﬁds of the vention incl ude
conpound of 5 structural fesnmula (1) R1 R R2-N+-R4
Y2 R6-N+-R 8 R3 R7 (lI) or a solvate or hydrate or
N- enaisolzatt behyedadfte oidepaidatheddf wHeRin: R3, RS, R6 and R7 are
i ndependent |y hydrogen, alkyl, 10 substituted al kyl,
aryl, substituted aryl aryl al kyl , substituted
aryl al kyl , Ry@l’ndt RYR’ an tmtmdapmﬁm@ynymek,myl

10 B p ST St sueR b AR R AR RSB brelpioh

s wiitstituted tydoalien, eyddte;drcall&yy Isybstitated ny:MHc;ctoaﬂcyl heteroaryl,

" el biteash i P Rysionmbsiti-E il o iy eophort o
arsydstltuteﬂhéxsﬂoalk)dt ed aryl, arylal kyl, substitut ed
aryl al kyl , cycl oal kyl substituted cycl oal kyl ,
cycloheteroalkyl substltuted cycloheteroalkyl

15 het eroaryl, R&mﬂﬂslarmhdnﬂemntmlqmogén, alkhlekmblsmarey Iadekyﬂyl,

BBt o Aty E Sophied svaE oSIeBnE il petonioy,

of cyelohereroslRyl| ﬁtbftltﬁtgj cycloheteroalkyl, heteroaryl, substituted heteroaryl,

heteroarylalkyl, substituted heteroarylalkyl, heteroalkyl or substituted heteroalkyl or
are absent when N is part of an aromatic ring;
20
optionally, R' and R? taken together are alkyldiyl, substituted atkyldiyl,
heteroalkyldiyl or substituted heteroalkyldiyl;

optionally, R® and R° taken together are alkyldiyl, substituted alkyldiyl,
25  heteroalkyldiyl or substituted heteroalkyldiyl;

optionally, R' and R? taken together, R? and R? taken together and R
and R* taken together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or
substituted heteroalkyldiyl;

30
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20 optionally, R and R2 taken together are al kyldiyl,
substituted al kyldiyl, heteroal kyldiyl or substituted
het er oal kyl diyl; optionally, R5 and R6 taken together
are alkyldiyl, substituted al kyldiyl, 25
het er oal kyl di yl or substituted heteroal kyl di yl;

[ . R and R2 taken together, R2 andedifusaevs@is9o4s
?@B&ﬁﬂﬁhbghd R2 and R4 taken together are al kyl diyl,
substituted al kyl diyl, heteroal kyl diyl or substltuted

het er oal kyl 7 6
PCT/ US2004/ @i‘ébﬂ@'zﬁs ‘g't R%@éét%’qg%ﬁd Re &g (gpether and R

t ogdRftaken Metamremkmmewbstwggt HlofdidnkterealiyidiyRs t aken
tosﬂ@stntﬁﬁ{q(t?é ego &%}Jﬁqﬂdl yl, substituted al kyl diyl,

het er oa [ substi t ut ed heteroalkyldlyl 5
optlonally R3 and R7 taken together are aIkyIdlyI

substituted; dipy

het er oal kyl o& JOFMlya WRZ%&E%%%%%%\@@ﬂ@&?%a 519;51891

(\Ak&ﬁ)all@ldu(l‘nzswymmed huasgkyldiyl, adp1 | 12A [~~~ (°

256) 2 or (wWeS13) 2 10 In sone enbodinent Yis

(Ws4)' 2 and all of R, Rs R6, R7 and R8

are not hde&gﬁs(IWS4bh(Wh$19rz (m&.m@sws (WS4, (PaBa)’, 2
é& IlzopW 2R2 R3, R4, RS, R6, R7 and R8 are not

y$ In st 'other enbodinents, Rt R5 1 R2-N1+-R4

= R6- N+ R8 R3 R7 15 Preferably, Y is (MB4) 2. In sone

enbodi pent s ea 1] A d 87 Notns

al kyl . f 7O R roanRE PATS S a"%ﬁ“ °?é2 ERRy R R IR

hyaie o &pdrogdnk dmytherombs diehts; Yits €W Sal laadall of By B, & 451 B,

RS, R” and R® are not alkyl.

In still other embodiments,

ol ol
R2_N+__R4 = R6_N+_R8
R R

Preferably, Y is (WSa)™.

In some embodiments, at least one of R', R%, R? and R* is not alkyl. In other
embodiments, R', R? and R* are hydrogen, alkanyl or substituted alkanyl. Preferably,
R', R? and R* are hydrogen, methyl or ethyl.

In still other embodiments, R' and R? are alkanyl. Preferably, R' and R? are
methyl or ethyl.

In still other embodiments, R! is alkanyl, substituted alkanyl, alkenyl,
substituted alkenyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl
or substituted cycloalkyl. Preferably, R' and R? taken together are alkyleno,
substituted alkyleno, heteroalkyleno or substituted heteroalkyleno. More preferably,
R' and R? taken together are alkyleno or heteroalkyleno.

In still other embodiments, R' and R? taken together, R? and R? taken together
and R? and R? taken together are alkyleno, substituted alkyleno, heteroalkyleno or
substituted heteroalkyleno. Preferably, R' and R? taken together, R? and R taken
together and R? and R* taken together are alkyleno. Preferably, R'(Rz)(RJ)(R“)N has
the structure:
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R, R2 and R4 are hydrogen, nethyl or ethyl. 20 In
still other enbodi nents, R and R2 are al kanyl .
Preferably, R and R2 are nethyl or ethyl. In stil

ot her enmbodi ments, R is alkanyl, substituted al kanyl,
al kenyl, substituted al kenyl, aryl, substituted aryl,

awh'28daliYdsss Substituted arylal kyl, cycloal kyl pcious2004/016948
substituted cycloal kyl. Preferably, R and R2 taken

toget her are al kyl eno, 25 substituted al kyl eno,
het er oal kyl eno or subst'tuted;feteroalkyleno. Mor e

preferably, R and R2 t\oget her are al kyl eno or
heteroal kyl eno. In stili\_gth
taken together, R2 and\R3 t n together and R2 and

enbodi nrents, R and R2
R4 taken together are al kyl eno, substituted al kyl eno,
het er ofalskl bthaentodingnissR | and RE tikénsogethen ieyalkyteno, substituted

Prefera : er n

sl BhE s RicAT: SR BAARE eSO Sl Y
Pragetheicdnd alkyleio dRBteR3kyIRM N has the structure: 17 WO
2004/ 110 P i1g9 j .
2008 QTEAECIAMHRR L ISAR K Wb bbb f e
s ahany! it Rbis abkyk substiroted hleyleaiieayliarylearylatiyl, sytiedlkyl ot Rband

hej,er 0al kyl eno. .Pref er abl '/ n her
e PR p G U oo Btk R el B8R0 o7y BHRAES
e mbetbalkplend , PréferabiR?R 5 RA arfd/R *areanedityydl pogiieyi andiRkianmikiyl, or

subst.i t ut ed | kanyl, a i l.kvbs_ s i tut
SRt pRers Ty, R BB 6 R? at b Yo e
Ralkykke or Hetmeillybmo a Pefeadblyy RS RS andsRitrse intthylaxt etblykand R ds
het er oal n r,Substij tut het eroal kyl eno.
Prahﬁ‘ygrs‘g’ﬁwgeg ﬂﬁ(y g R ?{da wﬁéfryalléjgl ﬁ%‘iyﬁlgj?lgglf ethyl and R3
i s al kid still othebanhbddirhents, BIRHRHR)Nényl , aryl,

aryl al kyl, cycl oal kyl or R3 and R7 takenot oget her are
10 al kyl gno het er gal kyl eno. Pq‘e-fa']e/t\abl/u,suR, ’FZ amd
R4 are Tt hyl G et iyl aneOR3, N+l kYO~ Substi u;t«e(:g\(m,
al kyl, al'kenyl, aryl, aryl al kyl br cycl oal kyl . 1In

still other enbodinents, R(R2)(R3)(RA)Nis -N+--"~CH
: -N+-\i|?~ =-~0 -N+-"~0OH -N' +\ / -N+-~Fp~~/per

N+ J AN , —N|+—-/\o/\/ SN N+

l | ’ /,

o O, g
_N+—/’ —N+ ] _N+ 1] I _/L
| | —N|+ OAc

?

or —N:'*—/q
In still other embodiments, R'RH)(R})(RH)N is
—-N:+—/\0H
In still other embodiments, R'R})R)RHN is

-

+

Z

[y
[~ -]



or -Nt-~ 15 In still other enbodi nents,
R(R)(R3))(RA)Nis -N+-"-OH In still other

enmbodi nents, R (R2)(R3)(R4)N is 18 WO 2004/ 110364

PCTI US2004/ 016948 I n still other enbodinents, R, R2
and R4 are nethyl or ethyl and R3 and RC taken

t Q@lob@iios € al kyl eno or heteroal kyl eno. Pr ebetfasdodanicoss
R (R2)(R3)(R4)N has the structure: Ol+p*t N Il O
00 OH -+N- 11 02 - N+-' -~S—-~SN1I\I+ I+ 1 02 or +
In stil] her e di nent,s.., dR4areh rogen
ond” K3 ek tBererpatamed k§|md@ye'i° e gy and R fand0

S U b&én toghtied ale@lkeTend bihetedsaliyiena NPreforablyd RER)(RYE@ ehas @tice
al kyleno. In still another enbodinment, R and R2 are
al We'and R3 and R4 are al kyl, substituted alkyl,
aryl, aryl aI kyI or al kybeno. Pje ferably R and R2 are
nmet hyl or are a

substltut'é‘t! W QQPéI\kyI or gmnmo\/\’r’"
still het enbodigrents, R (R2)(F\’3)(R4)N are 19 WD
2004/ 110364 PCTI US2004/ 016948 O O_° +HN-|_~ N\ ~ |

o \_*_/\0/\/ \/\N':/ }1+ r1|+_.
/L S _T_ :

! i
—N:+—/\O/\/o\/\f‘1l+— , /'1+ +—
_'\14._
l_/\ /\/(""‘)2\/\| |
R S SR o R
| | |
_N|+\/—NI+_ , —hi+\/\h1l+_ ’

°r —+\/\/—+—

In still other embodiments, R', R?* and R* are hydrogen and R? is substituted
alkyl, cycloalky! or substituted heteroaryl or R’ and R’ taken together are alkyleno. In
still another embodiment, R' and R? are alkanyl and R? and R* are alkyl, substituted
alkyl, aryl, arylalkyl or alkyleno. Preferably, R' and R? are methyl or ethyl and R
10 andR‘are alkyl, substituted alkyl, aryl, arylalkyl or alkyleno.

In still other embodiments, R'(R)(R>})R*)N are
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NH2 H2+ or RO I+ ~ wherein RO is a m xture of
strai ght chain al kanyl groups which have at | east
ei ght carbon atonms and not nore than ei ghteen carbon
atonms. In still other enbodinments, R, R2 and R4 are
hydrogen and R3 is substituted 5 al kyl, substituted
3%?@9?%% cycloal kyl or al kyleno. Preferalplofus2coa016948
(RN has the structure: NH3+ NH3+ HO --,t

~ 1 +H3N SAN or +H3N NH3+ OH In still other
enbodl ments, R and. R2 taken toget heb are al kyI eno
substituted al kyl eno, heteroalkyleno 2

hetemaJ/kyI eno, R3 is ahkyl ubstitdted al y\ 10
and BN hydrogen r/\s,se Pr.ef g Y

R ( (R3) N or ) (R3) (R #S t hd Jructure: N+ ~
(OH N+ +HN JJNC]—|0) or \ 5.3 Syfthesis of ,

Conmpounds 15 The conpounds descri bed hRHgi n may be
obt ai ned vi a conventional synthetic methods

illustrated in Scherres nd2 Starting materials

useful féetpr i ng oun escr | bed herel n and

i Nt epAEC @ aoIIyRamu Qr

can Dr epar known thetic mdt ho

Sub ut ed anm)nl umsalts (e.g. ammoni um hydroki de

and a ni um hal i eit her urchase from 2
wméqasr amyirE e strarghhﬁ?mn@%m% emfwsgﬂzeaﬂ&%t. ng

V\‘%Lrborkzﬁ&w‘arﬁ)ﬁﬁi R6veitian e?gﬂtemmlﬂoﬁﬁc}:% 64
PCT/ US2004/ 016948 net hods, (Har,ri son et

" Conpekidiill atheg embipdimeats; % B R’ erwflngwnd Ry sbstifuted
alkyl, substituted heteroaryl, cycloalkyl or alkyleno. Preferably, R'®RHRP)RHN has

the structure:
Iy Vad
HO i/ \
, \)E/OH , +H3N /N

NH3+
OH S or +H3N NH3+

In still other embodiments, R' and R? taken together are alkyleno, substituted
alkyleno, heteroalkyleno or substituted heteroalkyleno, R* is alkyl or substituted alkyl
and R* is hydrogen or is absent. Preferably, R\RY)(R)N or R'R)(R*)RY)N has the

structure:

I | (oH

5.3  Synthesis of Compounds

The compounds described herein may be obtained via conventional synthetic
methods illustrated in Schemes 1 and 2. Starting materials useful for preparing
compounds described herein and intermediates thereof are commercially available or
can be prepared by well-known synthetic methods. Substituted ammonium salts (e.g.,
ammonium hydroxide and ammonium halides) may be either purchased from

commercial sources or may be readily synthesized using well-known synthetic
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(John Wley and Sons, 1971-1996); "Beil stein Handbook
of Organic Chem stry,"” Beilstein Institute of Organic
Chem stry, Frankfurt, Gernmany; Feiser et al.,
"Reagents for Organic Synthesis,” Volunmes 1-i7, WIley
Interscience; Trost et al., 5 "Conprehensive O ganic

SiwolbGakses Perganon Press, 1991; "Thei |l hei nE¢1/6s2004/016948
Syntzhet |hc Met hods of Organic Chem stry," Vol unes 1-45,

Karger, 1991; March, "Advanced Organic Chem stry,"

Qs BAeFe i e pBPReiom bRy CERBl Mtosly Vol. 1

PaiphatWitey andE86ns¢ 1 9ME996); ‘Beilstér Hamidbsk ¢ fDrgani¢Gheéntistry,”

DY St Ol e, 6 1 i

arfor Orgaiit Syrithds, Medl@hdsal .9, Wiley Bietdiehice; Tdsidrahed in the

art.or Wwll he readily.apparent to gkilled |
5 o CoBaheosye Sreinir Dyt ner e raioh Btree 00 SfneahSinge's
Scsyenmﬁc Niethods otda%h&i (Iheﬁ\isl&y,il"?lMolllgeﬁ _tm's,\&ealr\ﬁea,tRma_l Mion),
cQnrrehensi ve. Schene, 1 . » 2= N+- R +
(NPRY e Orpani SRRy Jley Iniasciioe, 1995 agocie omprebpiyg
ﬁ@d!‘gﬁ]iq Tzlans%@:hﬁt ?ﬁ:}sl’,vmmtlﬁlitsﬁ&?s_, W89ﬂPﬂuateeTmy¢lomf tl um
ydr oxi ae o . tnrorupngstate. I n e presence o er
|é’a=ager483‘°rc%'t%ﬁs 94N d@w@dw?m [hosk o&gﬁr’B fors
10 drsyBEsisf tHeROMpAlndS Bestiied hérkif aRIEFRAM)E nidlerfalsQyé élthet he
desired thiotungstate . derivative. Scheng 2 2

R
Acdstcgined injthecartgr wilkbg readifyapparent tothg sijlisthartisan. Aggoningly the
ViBAeihdd3 plebdRfeddn Sotdmas 1 22 Akreh @NNuRREVErattiePhagherre 2,
addition of a quaternary amoni um halide to
t HOBPEREEY&t e in the presence of acetonitrile |eads to
cation exchange (equilibri gghdnfed 1 product is driven by
formati on of ammoni um halide) to provide the desired

R’ R’
- Wat ]
R2-F‘1+-R4 OH + (NH,),WS, el R2-N+-R4 WS,
R? R3
2
1 2 3
15 As shown above, in Scheme 1, addition of a quaternary ammonium hydroxide

to thiotungstate in the presence of water leads to cation exchange (equilibrium to

product is driven by removal of volatile ammonia) to provide the desired thiotungstate

denvative.
Scheme 2
R . . R!
20 4 Acetonitrile )

R "T""R X'+ (NH;),WS, Rz—l“f*-R4 WS,

R® R3

2

4 2 ' 3

20 As shown above, in Scheme 2, addition of a quaternary ammonium halide to

thiotungstate in the presence of acetonitrile leads to cation exchange (equilibrium to
product is driven by formation of ammonium halide) to provide the desired

thiotungstate derivative.
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thi otungstate derivative. 21 WO 2004/ 110364

PCTI US2004/ 016948 1t shoul d be noted that

t hi ot ungstate derivatives where the anmoni um
counterions are different may be prepared from
conmpounds 3 by treating with one equivalent of a

divlof B64BRG368MMONI um count eri on. Such a react i por/uR2004@16948
be expected to produce a statistical mxture of

products. 5 Further, those of skill in the art wll
appr eci a ti.on Py Jsin
20T ! B AR TR PR

s ulchurde@ionnare differantmay be{prqweﬂ frosi compormdy 3 b§ tredting wnth one
aund e ed herein. 0 _Tho
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transwel |, then incubating overnight at 37 T. The
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chelbat A52 ant (e.g., FGF-2) is added to the bottom
1chanber Thdze of ikﬂt ialthe/£ wiliapgrécidle fat thein WREb and in vivo assays

Endot ial cell such human vein . .
endiﬁ'f‘JIj\'e‘JPT 'B?as'é‘?élgl e agvity LR?éﬁ‘“P““aiwn%&‘H‘bﬁgb%’e‘b‘é‘é%'"“s‘“‘"vc
detratictakhnfcoMmpren@mgiokayer culture using trypsin, are

diluted to a final concentration of about 106 cells/nL
wth serumfree nedia and 0.2 nL of this cel

SUSHENS A 'f&mdﬂﬁféllhm&ml ﬂﬁﬁf chanmber of each

transwe tors are to both the ra
lﬁ ovver C ﬁ%frFB%?' e“"é‘r‘?& npigratiop, Ei“‘ét"F gﬁ‘“ﬁ coatggd W&\g\é’ﬂ’ #ggl?ag"'" 88
QEARL) tfy%dlﬁg DAL 6f the EoMdge isSli pai FRSWEE itRnafcuBdin

The transwel o are reanegQZS fromthe plate st ai ne
usiqyemisht 4t 3| Q( The trangyells aggrassembled i adrwell pjatgped &r e

re rmyrﬁs*mfcgﬁm.gh RGHRY R 2dGLIASTRE bothn HafBE NG tothIVBIushe of 0.8
cotton swab and t he nenbranes are detached, nounted

on 1), mgdis, Exetheliegelisceich asdumansrshiigal yswendomitial s 00x)
6 0 (“ﬁ@VEén)" Qﬁlcﬁ Hﬁ/c%gémﬁfacﬁgﬁ \5‘1‘631 rﬁo%ofﬂ'é} a&@r@ usxﬁ tr?psdn gre

Bi ol ogi cal Ant 1 - | sive ACtivit ounds
an dfilyted m@u& pans@w@tlmqf abaug { @ gelfsonL witk smﬁtqequmd 08

Rfi‘]g bf this celﬂh@pe@@la*n lss a}f%&fﬁgﬁ) fﬁ@ @é&ﬁﬁﬁgﬁ% eféﬂq%a’%lf. Hhibitors

or tunor prostatic
are added to both the upper and lower chambers, and the migration is allowed to

proceed for 5 hrs in a humidified atmosphere at 37°C. The transwells are removed
25  from the plate stained using DiffQuik®. Cells which did not migrate are removed

from the upper chamber by scraping with a cotton swab and the membranes are

detached, mounted on slides, and counted under a high-power field (400x) to

determine the number of cells migrated.

30 5.4.2 Biological Assay of Anti-Invasive Activity

Compounds and/or compositions are tested for their anti-invasive capacity.
The ability of cells such as endothelial cells or tumor cells (e.g., PC-3 human prostatic

carcinoma) cells to invade through a reconstituted basement membrane (Matrigel®)
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carcinoma) cells to invade through a reconstituted
basenent nenbrane (Matrigel (r)) 22 WO 2004/110364
PCT/ US2004/ 016948 in an assay known as a Matrigel (r)

i nvasi on assay (Kl einman et al., Biochem stry 1986,

25: 312-318; Parish et al., Int. J. Cancer 1992,

S%6 h1dsz) - Matrigel (r) is a reconstitut edchastoBeGoss
menbrane containing type IV collagen, |an nin, heparan
sul f at-e proteoglycans such as perlecan which bind to
and_ | ocali on
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concentration of di
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a
2 TOHRA colaife noREIRADR G (€0 (i pB, DUPL b i

cabi net drated by addi ng

10@atnsq_®<ﬁ€ollabﬁmvcecﬁ=ﬂseﬁr¢h) nﬂu@ﬁm hﬁe@tilihaed ingterile adinalg

Shc%#c%r zItx%R F75 J%ﬁéw %‘){dlﬁl af ge{%}%ﬁl@%@? cre& rﬁges

aspl ra I on
i swelld démlzzt-welbpiath Tia¢ inerobraneds ereddedwemight at zebxeloghal saﬂatyt

R B s Qo LR bk

d Mumnaessﬁme @bRk. Che DMEMis)remevad fram eachdngeaibydspitatiognd 0.8

teste o.t.he top,, j.nsi f th nswel |
ol S RER Rl b esus fited Qgachfyel og e 34 s ThIA s
artRat itrsMiPGnB4 the Sutsidélof the ttmeweIEd wet cthhilvbdyF )2 Fedsh DMEMS ,
then 25 added to the top chanber of the transwell at a

f | 39Hpioticg ALOOHE), BWHhG’&fP‘§§G‘U‘°G?M5 #8imLyyand any qqapounds4e be
v qkm&fddm@ HERBS r.nste%m@ &xaﬁssle@(iiuyﬁe} asian{ber ?%éceusT he

assenbled plate i's then I ncubated in

atwm@mﬁoéemwd 7z trypsiniged ang resuspprded, wd?MEWarttlh@tlcss tahen s
afa%déd' t& 8 i WHamb@ioP fd tdriwal ald ﬁJaQHnKégErluc{an%ﬁﬁ B0GdeAl/mL..

r chanber is then scra using a cotton

v@b ﬁn@i vpgms\ﬂé the hequahmbgeis gdiysteditol 20(hyL.c Ehe assembilasiplas¢ id

NQen incubated in a humid 5% CO; atmosphere for 72 hours. After incubation, the

-

cells are fixed and stained using DiffQuik® (Giemsa stain) and the upper chamber is
then scraped using a cotton swab to remove the Matrigel® and any cells which did not
invade through the membrane. The membranes are detached from the transwell using
an X-acto® blade, mounted on slides using Permount® and cover-slips, then counted
under a high-powered (400x) field. An average of the cells invaded is determined
from 5-10 fields counted and plotted as a function of inhibitor concentration.
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30 invade through the nenbrane. The nenbranes are
detached fromthe transwell using an X-actoo bl ade,
nount ed on slides using Pernount(r) and cover-slips,
then counted under a high-powered (400x) field. An
average of the cells invaded is determned from5-10
f ived eib4/ci03sat ed and plotted as a function of ipoiniUS2004016948
concentration. 23 WD 2004/ 110364 PCTI US2004/ 016948
5.4.3 Tube- Formati on Assays of Anti-Angi ogenic
- Activity Conpounds may be tested for anti-angiogenic
activity in one of tvvo dlfferent assay systens in
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Vet O o1 e 154 ?aﬁfé-%ﬁ%a |- Physiol . 1995,
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tinme t ndot hel i cell.s or . at. various ti 25
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factors such as bFGF or VEGF, differentiation stimulating agents (e.g., PMA) or

combinations thereof.

This assay models angiogenesis by presenting a particular type of basement
membrane to the endothelial cells, namely the layer of matrix, which migrating and

30 differentiating endothelial cells might be expected to first encounter. In addition, the

matrix components found in Matrigel® (and in basement membranes in situ) or
proteolytic products thereof may also be stim;.llatory for endothelial cell tube
formation which makes this model complementary to the fibrin gel angiogenesis
model previously described (Blood et al., Biochim. Biophys. Acta 1990, 1032:89-118,
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Thi s assay nodel s angi ogenesi s by presenting a
particul ar type of basenent nenbrane to the
endothelial cells, nanely the layer of matrix, which
mgrating and 30 differentiating endothelial cells
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ra et al., Phar mac. Ther. 1991, 49:111-124). The
conpounds inhibit endothelial cell tube formation in
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would not be used to stimulate growth of the cells. If there is evidence of anti-
proliferative activity, induction of apoptosis may be measured using TumorTACS
(Genzyme).
30
5.4.5 Assays of Cytotoxicity
The cytotoxic effects of compounds described herein may be determined for
various cell types including tumor cells, endothelial cells, fibroblasts and

macrophages.
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25 enpl oyed to evaluate the effects of the conpounds

of the invention on the proliferation of other cel
types including tunmor cells except that VEG- and bFGF
woul d not be used to stinulate growh of the cells. If
there is evidence of anti- proliferative activity,
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tiny incisions made in the cornea 0-1 mm fromt he
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quq,pfe ﬁlglegm%bymnngvgsg@stotal vessel area or

| engt 'y by counting vessels. 5.4.7
Matrigel (r) Plug Assay This assay is perforned
essentially as described by Passaniti et al., Lab

I nsest . Maﬁewgmg ,@353_519- 528. lce-cold Matrigel(r)

(e.qg., abor ati ve Bionedi cal Products,

| nc. Bﬂﬁﬁ %@4 is plforined éxkoneiallys Uéschtddy IPasshsiti @ al., &b Invest.
1992 67: 519 528 (Ice-cold Matrolgel® (e.g., 500 pL) (Collaborative Biomedical
Products, Inc., Bedford, MA) is mixed with heparin (e.g., 50 pg/ml), FGF-2 (e.g., 400
ng/ml) and the compound to be tested. In some assays, bFGF may be substituted with
tumor cells as the angiogenic stimulus. The Matrigel® mixture is injected
subcutaneously into 4-8 week-old athymic nude mice at sites near the abdominal
midline, preferably 3 injections per mouse. The injected Matrigel® forms a palpable
solid gel. Injection sites are chosen such that each anitﬁal receives a positive control
plug (such as FGF-2 + heparin), a negative control plug (e.g., buffer + heparin) and a
plug that includes the compound being tested for its effect on angiogenesis (e.g., FGF-
2 + heparin + compound). All treatments are preferably run in triplicate. Animals are
sacrificed by cervical dislocation at about 7 days post injection or another time that
may be optimal for observing angiogenesis. The mouse skin is detached along the

abdominal midline, and the Matrigel® plugs are recovered and scanned immediately
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Itors 1s
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QGREATAPFle FRBBaR Bhbeefa Gy Ll da a5 ik MilgesiBand then
25 WhhjedledGR i flank bPPMoYR FSIRWEng thdbrotocol described in section 4.4.7

above. A mass of tumor cells and a powerful angiogenic response can be observed in

the plugs after about S to 7 days. The anti-tumor and anti-angiogenic action of a

compound in an actual tumor environment can be evaluated by including it in the

plug. Measurement is then made of tumor weight, Hb levels or fluorescence levels
30  (of a dextran-fluorophore conjugate injected prior to sacrifice). To measure Hb or

fluorescence, the plugs are first homogenized with a tissue homogenizer.
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5.4.9 In Vivo Assessnent Angi ogenesis Inhibition and
Anti-Tunor Effects Using the Matrleel (r) Plug Assay
with Tunmor Cells In this assay, tunor cells, for
exanple, 1-5 x 106 cells of the 3LL Lew s |ung
carcinoma or the rat prostate cell line MatLyLu, are
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rans erase erase or
and metastases identified aﬁer about 14 days, particularly in the lungs but also in

25 regional lymph nodes, femurs and brain. This mimics the organ tropism of naturally
occurring metastases in human prostate cancer. For example, GFP-expressing PC-3
cells (1 x 10° cells per mouse) are injected i.v. into the tail veins of nude (nu/nu) mice.
Animals are treated with a test composition at 100pg/animal/day given q.d. IP. Single
metastatic cells and foci are visualized and quantitated by fluorescence microscopy or

30 light microscopic histochemistry or by grinding the tissue and quantitative

colorimetric assay of the detectable label.
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25 inoculation as a 2-4 mm fragment or intramuscularly implanted or subcutaneous
implanted as an inoculum of suspended cells of about 0.5-2 x 10%-cells. Treatment
begins 24 hours after implant or is delayed until a tumor of specified size (usually
approximately 400 mg) can be palpated. The test compound is administered i.p. daily
for 11 days _

30 Animals are followed by weighing, palpation, and measurement of tumor size.
Typical tumor weight in untreated control recipients on day 12 after intramuscular
inoculation is 500-2500 mg. Typical median survival time is 18-28 days. A positive
control compound, for example, cyclophosphamide at 20 mg/kg/injection per day on

days 1-11 is used. Results computed include mean animal weight, tumor size, tumor
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the 3LL cells prepared in this way is
In experiments involving tumor excision of dorsal tumors, when tumors reach

about 1500 mm” in size, mice are randomized into two groups: (1) primary tumor is
completely excised; or (2) sham surgery is performed and the tumor is left intact.
Although tumors from 500-3000 mm? inhibit growth of metastases, 1500 mm? is the
largest size primary tumor that can be safely resected with high survival and without
local regrowth. After 21 days, all mice are sacrificed and autopsied.

Lungs are removed and weighed. Lungs are fixed in Bouin’s solution and the
number of visible metastases is recorded. The diameters of the metastases are also
measured using a binocular stereoscope equipped with a micrometer-containing

ocular under 8X magnification. On the basis of the recorded diameters, it is possible
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general |y about 95-99% (by trypan bl ue dye excl usion).
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Preferably, diseases characterized by aberrant vascularization include, but are
not limited to, cancer (e.g., any vasculanzed tumor, preferably, a solid tumor,
including but not limited to, carcinomas of the lung, breast, ovary, stomach, pancreas,

30 larynx, esophagus, testes, liver, parotid, bilary tract, colon, rectum, cervix, uterus,
endometrium, kidney, bladder, prostrate, thyroid, squamous cell carcinomas,
adenocarcinomas, small cell carcinomas, melanomas, gliomas, neuroblastomas,
sarcomas (e.g., angiosarcomas, chondrosarcomas)), arthritis, diabetes, arteriosclerosis,

arteriovenous, malformations, comeal graft neovascularization, delayed wound
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known effect on subsequent netastasis, ruling out
possi bl e effects of anesthesia, stress 15 or surgery).
Mce are killed 10-14 days after amputation.

Met ast ases are evaluated as described above. 5.5
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Still further, a compound of structural formula (I) and/or a pharmaceutical
composition thereof may be administered to a patient, preferably a human, suffering
from a neurodegenerative disorder, té treat and/or prevent the neurodegenerative
disorder. Elevated levels of copper have been reported in the art to mediate the
pathobiology of various neurodegenerative disorders including Alzheimer’s disease,
30 amyotrophic lateral sclerosis (ALS) and prion disease (Llanos et al., DNA Cell Biol.
2002, 21: 259-270; Carri et al., Funct. Neurol 2001, 16:181-188; Perry et al., CNS
Drugs 2002, 16:339-352; Kowalik-Jankowska et al., Environ Health Perspect, 2002,
5. 869-870; Maynard et al., J. Biol. Chem. 2002, 277, 44670-44676; Gnjec et al.,
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Further, a conpound of structural fornula (1) and/or a
phar maceuti cal conposition thereof may be
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pr event the neurodedenerative I sord
El dispederahd| conaukrentlyf tregtingraotherAe.¢., prekenting Polsore sl dnswsw ore

21 1 oI el cafi@h10D1 01 00y OF var ous

euro egenerat I've-disorders including Al zheiner's
d| sease, 30 anyotrophic lateral sclerosis (ALS) and

prd on gy s (] ty d i Cell Biol. 2002,
2156025 I g’lﬁ llﬂo ctl@ d?lll Str Neur ol 2001,
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o Heor gy B KRG Booily Bied i fuith QRIS Al Bl P Bfbribed n
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wn, Bi ochem Soc ns ,2002, c{42-74 Still

Piers: nep EERnERe B PHeE T NEOKEL (BB o, o ound
of St I WHeh! G to {réuk B/t p(elx}nt @edb&Ve disesa AF HBSTRLLS Ioaa.bounds
conposi tion thereof ma be adninistered to a

p of ptejstural Ig‘p@plgq gbqrsgll utigarompasitiongimay be égmlmstered or
c h@ﬁ l%@tsﬁnﬁlyzﬁdn E’Mnlﬂﬂa‘iifoﬁ Qith dtherageiRt.| TelcbmPbunds bEstiEuaB

sre? ated inflammation of inflammatory response.
Flﬁ"f‘ﬁ‘é? (I pnd/z eharaipeputisab eRTRRQEIHORS thereof B3y alsm b adspigistered or

angpiu sﬁE@'r fAR6RABinkEGA with other pharmaceutically active agents (e.g., other
anti-cancer agents, other anti-angiogenic agents, other chelators such as zinc,
penicillamine, etc. and other anti-obesity agents), including other compounds of
structural Formula (I) and/or pharmaceutical compositions thereof.
Methods of treatment and prophylaxis by administration to a patient of a

therapeutically effective amount of a compound of structural Formula (I) and/or
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conpositions thereof are adm nistered to a patient,

preferably, a human, as a preventative neasure

agai nst various di seases or disorders characterized by

aberrant 10 vascul ari zation, copper mnetabolism

di sorders, neurodegenerative disorders, obesity or

No i&&/ﬂmf egul ati on. Accordi ngly, conpoundsp@ifus2004/016948

structural Formula (1) and/or pharmaceutica

conmposi tions thereof may be used for the prevention of

one dlseas di sorder and .concurr treatin
s ! gpmposiian BIeh gL WY S hetsiy, i piienpmay be h

A|aiﬁhﬁl fRfe fieféhblya h\&ﬁﬂkl Mg mRRPETErbly, hhumab.

Ther agguti ¢/ Promh C Ad i str e co nds
B A TR R R AT R S A
ceampzﬁitfohm&eoﬁ herp&xﬂéramsawnhmstadw a;ranﬁgﬁmtshmowe gfin
human i Ci preV|ous?% descr.i bed | h

4 stuct PH““‘EE%@Z?T(!’Q“B‘F@F campositions sheten E‘aé' lafw fid/ or
PhamiReeddibyaal ofier coaveaat foute)Tor dxampledy infusionse8dlls f or
the treatnent and/or prevention of varlous di seases

oAngftieR by éP%”F?}WaF}HE‘fEé‘reP%‘E aligy mygncptangops linings (e.g., oral

V @fifebla FedtdIahll fifestifd) RUSsa s 2 RS fatich &@Ibe @{l(ﬁemlc or local.
neur odegener ati ve dlsorders obesity or

d\Veriens delivernsystepws are knewy (6.8, neapsylatigadn BPOSﬁW@ﬁf ent the
am&@?ﬂﬁﬁéaﬁﬁr&ﬁps‘dlé QapiBIes erc) MDA ised@b adrhinistet I al
Formul a (1) and/or pharmaceutical conpositions may be
a@pmpquad af Srciyral Fomnula(ly and/gr phammpceuticy) compositiniheseati on

WinNtdthod BEJdnRdifFiSn intliBe, BRIEROMR Hite toSihiratekrhdl ShtrdrRisBilArd
(1) and/or pharnaceutlcal conp03|t|ons t her eof

may
alifegpesiiongalyintraaneyse shbgytaneguspintrangsal, epigural, orgl, sublingual,
C‘?&Bh&é‘it inﬂ'gceY’ébHi IB&M indl m&wtrwﬁiy Y fd1hen, A465aty,
(e ant1 - caicer agents, ot
amsrltlcualwgd t@ @mﬁa@, BRFOIFYES, ordkm . h@wefeascbmgdw@ﬁmggstrztlmls
PGH 6 e B ofthé a&ﬂﬁ% PR A Bt o n3GARE 51 th
I ng ot her co ound truc Formula (1)
amhdml cohditioradn mos@astm@mmmstra@nrsw}m%ﬂ thenelease abthe f
pat SARSTRES o 06 B ORUL St ol el ol herootino
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by means of a suppository, or by means of an implant, said implant bemg of a porous,

non-porous, or gelatinous material, including membranes, such as sialastic
membranes, or fibers. In one embodiment, administration can be by direct injection at
the site (or former site) of aberrant vascularization (e.g., cancer or arthritis).

In certain embodiments, it may be desirable to introduce one or more
compounds of structural Formula (I) and/or pharmaceutical compositions thereof into
the central nervous system by any suitable route, including intraventricular,
intrathecal and epidural injection. Intraventricular injection may be facilitated by an
intraventricular catheter, for example, attached to a reservoir, such as an Ommaya

reservoir.
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adm ni stered by any other convenient route, for
exanpl e, by infusion or bolus injection, by
absorption through epithelial or mucocutaneous |inings
(e.g., oral nucosa, rectal and intestinal nucosa,
etc.). Adm nistration can be system c or |ocal.
Various delivery systems are known, (e.g.,
eWOABY(%G64 on in |iposomes, 10 microparticl gbe/US2004/016948
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p h adermaale fbindighid dougfosnulations by using, for example, ultrasonic energy to

form fine particles that may be readily inhaled (see e.g., Verschoyle et al., British J.
Cancer, 1999, 80, Suppl. 2, 96). Examples of nebulizers include devices supplied by
Sheffield Pharmaceuticals, Inc (See, Armer et al., United States Patent No. 5,954,047,
30 vander Linden ef al., United States Patent No. 5,950,619; van der Linden et al.,
United States Patent No. §,970,974), and Batelle Pulmonary Therapeutics, Columbus,
OH.
In another embodiment, an electrohydrodynamic (“EHD’) aerosol device is

used to deliver a compound of structural Formula (I) and/or pharmaceutical
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deMil08). ils still other embodlments polymeric materials are used for oral sustained
release delivery. Preferred polymers include sodium carboxymethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose and hydroxyethylcellulose

30  (most preferred, hydroxypropy! methylcellulose). Other preferred cellulose eihers

have been described (Alderman, Int. J. Pharm. Tech. & Prod. Mfr., 1984, 5(3) 1-9).
Factors affecting drug release are well known to the skilled artisan and have been
described in the art (Bamba et al., Int. J. Pharm., 1979, 2, 307).
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vehicles are preferably sterile. Water is a preferred vehicle when the compound of
structural Formula (I) is administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed as liquid vehicles, particularly
for injectable solutions. Suitable pharmaceutical vehicles also include excipients such
30 as starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, siliéa gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol,
propylene, glycol, water, ethanol and the like. The present pharmaceutical

compositions, if desired, can also contain minor amounts of wetting or emulsifying
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active agent that improves mucociliary clearance of airway mucus or reduces mucous
viscosity. These active agents include, but are not limited to, sodium channel
blockers, antibiotics, N-acetyl cysteine, homocysteine and phospholipids.

In some embodiments, the compounds of structural Formula (I) are formulated
in accordance with routine 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 strictural Formula (I) may be formulated in

aqueous solutions, preferably in physiologically compatible buffers such as Hanks'
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compound are also suitable for orally administered compounds of structural Formula

(D). In these later platforms, fluid from the environment surrounding the capsule is
imbibed by the driving 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 release
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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formulations may be administered by implantation (for example subcutaneously or
intramuscularly) or by intramuscular injection. Thus, for example, a compound of
structural Formula (I) may be formulated with suitable polymeric or hydrophobic
30 materials (for example, as an emulsion in an acceptable oil) or ion exchange resins, or
as sparingly soluble derivatives, for example, as a sparingly soluble salt.
When a compound of structural Formula (I) is acidic, it may be included in
any of the above-described formulations as the free acid, a pharmaceutically

acceptable salt, a solvate or hydrate. Pharmaceutically acceptable salts substantially
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or disorder.
Suitable dosage ranges for oral administration depend on potency, but are
30 generally between about 0.001 mg to about 200 mg of a compound of structural
Formula (I) per kilogram body weight. Dosage ranges may be readily determined by
methods known to the artisan of ordinary skill the art.
Suitable dosage ranges for intravenous (i.v.) administration are about 0.01 mg

to about 100 mg per kilogram body weight. Suitable dosage ranges for intranasal
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- 5.9 Combination Therapy
In certain embodiments of the present invention, the compounds of structural

30 Formula (I) and/or pharmaceutical compositions thereof can be used in combination
therapy with at least one other therapeutic agent or with radiation therapy. The
compound of structural Formula (I) and/or pharmaceutical composition thereof and
the other therapeutic agent can act additively or, more preferably, synergistically. In

some embodiments, a compound of structural Formula (I) and/or pharmaceutical
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kll

5.10 Therapeutic Kits

Therapeutic kits comprising the compounds of structural Formula (I) and/or

30 pharmaceutical compositions thereof are also provided herein. The therapeutic kits
may also contain other compounds (e.g., chemotherapeutic agents, natural products,
hormones or antagonists, anti-angiogenesis agents or inhibitors, apoptosis-inducing

agents or chelators) and/or pharmaceutical compositions thereof.
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describe in detail, preparation of compounds of the invention and methods for
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many modifications, both to materials and methods, may be practiced without

departing from the scope of the invention.
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6.3 Example 3: General Procedure for Synthesis of Tetrathiotungstate

Derivatives
30 The quaternary ammonium halide (2 eq.) as a solution in deionized water (10
mL per mmol of tetrathiotungstate) was added to a suspension of ammonium
tetrathiotungstate (1 eq.) in dry acetonitrile (20 mL per mmol of tetmthiotungstaie)

and the resulting mixture was stirred at room temperature for 18 hours. If this
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conposition thereof packaged for use in conbination
Wth the co-admnistration of a second conpound
(preferably, a chenotherapeutic agent, a natura
product, a hornone or antagonist, a anti-angiogenesis
agent or inhibitor, an apoptosi s-i nduci ng agent or
a pharmaceutical conposition t

ggﬁﬁ@heﬁ%s of the 10 kit may be pre- conplexggﬁggmmﬂaﬁas
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k6.4 mEBxamiplect: d‘em&ilmumgggis(chghtgii ner for a

h t | | d.. P 0L Y,
P T b3l PR 1 BORGG5GRL g g,
N &4 rnmek)i hiela 5096y welglaaqueeyesothtioqnpiauhehnqﬁypthde (222tmg,) ,

P ofo oSG 5 BHRITUE phickdths OheBal | wSPIRREH B pfe bl

byf thetitizroempeund as bifight feowanystals: R@HY] @s-1) 020459, 'H NMR

UG MefoRMAchERE b ab ) T RR M 48 Ra SO Mo afo e v

agy), Yirh §; 19H); W INMR €75MAR VS 01d6) BM?@ kisld @@),i 9 1%@
art’ that 30 nany nodi fi cati ons, materi al s an
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f A3, SyM.8iksi s of Tetrathi otunestate Derivatives The
quat er nary ammoni um hydroxide (2 eq.), as a
comerci al | y-avai |l abl e aqueous solution, was added to

ameéini Examiple §: Tetvathiotnopstas¢, bis(ttiethylmetlxyl dnuponimmy ed

This compound was prepared from ammonium tetrathiotungstate (164 mg,

—

0.471 mmol) and a 20% by weight aqueous solution of triethylmethylammonium
hydroxide (627 mg, 0.941 mmol) according to the procedure of Example 1, which
provided 147 mg (61%) of the title compound as bright yellow crystals: IR (KBr,
cm-1) 460; 'H NMR (300 MHz, DMSO-d6) & 3.29 (q, /= 6.9 Hz, 12H), 2.91 (s, 6H),
1.21 (t, J = 6.9 Hz, 18H); 3C NMR (75 MHz, DMS0-d6) 8 55.0 (6C), 46.0 (2C), 7.5
(6C); ES MS m/z (triethylmethyl ammonium)* 116.4; UV (H,0) 393.5 nm (¢ =
16730). Anal. Calcd for Ci4H3sN2S4W: C, 30.88; H, 6.66; N, 5.14; S, 23.55. Found:
C,30.87; H, 6.33; N, 5.18; S, 23.77.

6.6 Example 6: Tetrathiotungstate, bis(triethylphenyl ammonium)

This compound was prepared from ammonium tetrathiotungstate (155 mg,
0.444 mmol) and a 10% by weight aqueous solution of triethylphenylammonium
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5 water was added until all the solid material was

di ssol ved. The solution was placed on a rotary
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(15%3)24’@ dry acetonitrile (20 nL per mol of
tetrathiotungstate) and the resulting m xture was
stirred at roomtenperature for 18 hours | th|s 45
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reaction mxture was first filtered, and the filtrate
was concentrated in vacuo. The 5 resulting solid was
recrystallized from dei oni zed water and i sopropanol,
the yellow crystals collected by filtration, washed
wi th isopropanol and diethyl ether and then dried

ua,ggg 4}“@& vacuum for 24 hours in a vacuum dﬁsﬂn‘fs‘iﬁuﬁkws

e presence of P205- 6.4 Exanple 4:
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ared from amoni um't etr at hi ot ungst ate (164 ny,

044 AN S, 3heR-a 20% by wei ght aqueous soI uti on of

triethyl met hyl anmmoni um hydroxi de (627 ng, 0.941 mol)

according to the procedure of Exanple 1, which

préckdi dExample IMMMQKMMOUM as bri ght

R N L

}(5491 mmah)landtacetyicholige chlggide (1791, O S8R a ccandinggo, the
(trie &iﬁé ?f%’aﬁ'l’f% % fdech PrAf)Q df gd%gﬂg (SZu ot‘t(u,6 e c og,% iz

anmon nm (c

= brighy 3w cmﬁalls IRCKBe, ¢mf r17€14n?64@84lm (39 My,

¢ fisolln By Sy otSye TN a0 S e 0 21y B
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a8 8281t o the procedure of Exanple 1, which
provided 198 ng (69% of the title corrpound as bri ght

yel l ow crystals: IR (KBr,
6.11 Examplell: T etrathiotungstatg bis[alkyldimethyl(phenylmethyl)

ammonium]
This compound was prepared from ammonium tetrathiotungstate (320 mg,

0.920 mmol) and benzalkonium chloride (664 mg, 1.84 mmol) according to the
procedure of Exa.mplc 2, which afforded 651 mg (74%) of the title compound as a
thick, red oil: IR (film, cm-1) 466; '"H NMR (300 MHz, DMSO-d6) & 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 MS m/z [dodecyldimethyl(phenylmethyl) ammonium]”
304.7, [tetradecyldimethyl(phenylmethyl) ammonium]* 332.7; UV (DMSO) 399.0 nm
(e = 10400).
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cm1l) 455; '"H NWR (300 MHz, DMSO-d6) 8 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, 18H); "C NWR (75 MHz, 5
DMSO-d6) 8 141.7 (2C), 130.4 (4C), 130.0 (20, 122.6
(40, 55.3 (60, 7.8 (6C); ES M5 mz (triethyl phenyl

AT 178.4; W (H20) 393.5rim(e =1 $2004/016948
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e o S R I R T

3.¥30ni (5.13970)S, 24.27. Found: C, 31.67; H, 3.77; N,
5.32; S, 24.13. 20 6.8 Exanple 8: Tetrathiotunestate.
bi s(1.1-di met hyl nvrrolidinlum This conpound was
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15 3.ti8 c&rﬁ ouﬁ@k&)a br&hﬁj’elleQGwﬁdﬂ IR{KIBr, cihl§ Mﬁﬁﬁm N80 MHz,
S S b S aate kbt Lk B 0 bt Gomtal T,
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N,S.690S,25%8; Fagnd: 26 25160; H7S.UWON2 6.0%,/S1 20646 4
PCTI US20041016948 6.9 Exanple 9: Tetrathiotunestate,

bi s(trinmethvl phenyl ammnl urr) Th| S corrpound vvas
20 préddar Esiarhple d#:dFe i pt 1A

%478 l %m;%nd Q' pared om an%‘non‘ril m%gatﬂjn}u%glstgtg I(% ng 166
0.574 mmol) and N, ,N-tetramethylenebxs(mmethylammommn iodide) (271 mg, 0.632
mmol) according to the procedure of Example 3 and afforded 185 mg (66%) of the
title compound as a bright yellow powder: IR (KBr, cm-1) 456; '"H NMR (300 MHz,

25 D;0) 8 3.45-3.35 (m, 4H), 3.11 (s, 18H), 1.92-1.82 (m, 4H); UV (H20) 394.0 nm (¢ =
15990). Anal. Calcd for C1oH2¢N,S4W: C, 24.69; H, 5.39; N, 5.76; S, 26.37. Found:

C,24.77; H, 5.35; N, 5.85; S, 25.80.

10

6.15 Example 15: Tetrathiotungstate, propane-1,3-bis(trimethylammonium)

30 This compound. was prepared from ammonium tetrathiotungstate (201 mg,
0.578 mmol) and V,N-trimethylenebis(trimethylammonium iodide) (263 mg, 0.635
mmol) according to the procedure of Example 3, and afforded 192 mg (70%) of the
title compound as a bright yellow powder: IR (KBr, cm-1) 456; UV (H;0) 393.5 nm
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according to the procedure of Exanple 2, which

provided 139 ng (50% of the title 5 conpound as

bright yellow crystals: IR (KBr, cm1) 459; 1H NMR

(300 MHz, DMBO-d6) 6 7.99 (d, J= 8.2 Hz, 4H),

7.68-7.55 (m 6H), 3.64 (s, 18H); 13C NWMR (75 MHz,
DWOQaaR0364 147. 3 (2C), 130.1 (40, 130.0 (2CCT/US2004B16948
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Exanpl e 11: Tetr at hi ot ungst at e. '

bi 12! kEkﬂhﬂEﬂ'ﬂ’yf&mﬂﬂwhM\H@(N-b@miﬂ@?@ﬁgﬂmﬁonium)
conpound . was pr rom ammoni um ot ungst at e
(320 nglhis @"@wdﬁwmmaﬁﬁe frpm ammoRiym tetrathiouagstale(2P 5 08,

ggo &ﬁ @ﬁoaf : O%« gg\dez@g%x%hagn&@]mmm QIR (22%%g, E&em‘&)

he title co%un
as 2egordingite. the progedugs of Exmplef% lrw'tb Hhe agditirrof 6 mL

gﬁ'%itcmgaed31’7né95 11/67)45? teitle cérﬂiuimds ﬁs é@ra‘n‘ée scmd) IR (KBr

1 gp-1)435 *& OM}H Dl\éﬁ%éﬁ)@% (brs, 416):1)7 57f§$§2l\(|51
ot e PO o Y TS ey 38 205 o,

LTWHX Bmwzwsm{znwsp:d@ 510%9(2C), 142.5\(IT)2 0140 (UT),3A38.9

07 RF (A e o B BER e e o 2O ) ABEHES IR

25

30

pr apd Nesdndyl-0+phéyieniyil kfinbiluniit2N 2.0l UV gSMSOF 34X im{E= 16270).
0.860 mml ) and suberyl di choline diiodide (516 ny,
0. 860 mmol ) according to the

6.18 Example 18: Tetrathiotungstate, bis(1-ethyl-3-meth I-lH-lmldazoIium

This compound was prepared from tetrathiotungstate, bis(ammonium) (0.400
g, 1.15 mmol) and 1-ethyl-3-methyl-1H-imidazolium chloride (0.354 g, 2.41 mmol)
according to the procedure of Example 3 giving the title compound (0.217 g, 35%) as
a bright yellow solid: IR (KBr pellet, cm") 3438, 3068, 1569, 1560, 1169, 450; 'H
NMR (300 MHz, DMSO-dg) 5 9.22 (s, 1 H), 7.78 (s, 1 H), 7.70 (s, 1 H), 4.21 (q, 2 H,
J=173Hz),3.31 (s, 3 H), 1.42(t, 3 H, ] = 7.3 Hz);"C NMR (75 MHz, DMSO-d¢) 5
136.4, 123.4, 121.8, 44.0, 35.6, 15.1; MS m/z (C¢H;1No)' 111.3; UV (H,0) 394 nm (e
=15,891); Anal. calcd for C1;H2aN4WS4: 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.
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procedure of Exanple 2, which afforded 115 ng (20% of
the title conpound as 5 bright yellow crystals: IR
(KBr, cm1) 1733, 1719, 455; 'H NWR (300 MHz,

DVSO-d6) 8 4.48-4.42 (m 4H), 3.73-3.69 (m 4H), 3.17
(s, 18H), 2.35 (t, J= 7.4 Hz, 4H), 1.59-1.48 (m 4H),

1 MgP2004/D18368m  4H); "C NVR (75 Mz, DMSO- d6) BCITR2084/016948

(20), 63.7 (20), 57.7 (2C), 52.8 (6C), 33.2 (2C), 28.0
(2C), 23.9 (20); W (H20) 394.0 nm (s = 15570) 10

6.6119 ExaimpR 1831 etddthiofinbitaie Wbt Erimethylammonium
pent ane- 1, 5-bi s(tr1 net hvl anmoni u s _conpound was
pr epar & B‘sf’?’ﬂ?ﬁ“&g‘}_ﬁ P’GWQ@f%FW@P@%P’é(WIW (0.200

%37% afidBenzyltrimethylammonjum hydroxide (0.48 gof a4 % aqueous
ent anet hyl enebj s&t ri met hyl anmoni um i odid (i

ngsolu jom 4435 mypgl) aecerding mﬁgrorqéure%%%b@rpéowe @aaaﬁree
5 ,mrerabﬁisb\ﬁﬁ (@megdvd%) aﬁngr{gﬁ(ly@lo@fsoﬁdh%%gﬁllle? cm 33446

CO ound

D5, 1A 158:  HODMNES00 Mibm DMSD.00 8 .55 15 (el 0 )4 Sbls 7
( Hz)jﬁﬁé%ls th; WM7&7g9503 r% dfr(:}%&ﬁ ﬁg é b 1%@ 1284677,

HASND Seirm/0(C atis)) 150-8; U5 G10) 394 nmde 505,0%)); Adal6dlcd for
Q’s’w Nﬁv éTﬁh B, 557%545')1'3 2082 Found: <% 3648, %8, &4
ﬁz et’rat hi'ot’'uigsta
10 blﬁ@ﬁn@.—?D@ bi s(tri et hyl ammnr un) Thi s conpound was
prepared from amoni um tetrathi otungstate (200 ng,
0.574 mmol ) and
NNQGEKMIQW Betrdthiofungstates lis(2-hydmoxy '
ng, O. din | ) according to the procedure of Exarrpl e
3 and 185 ng (669 of the title conpound as
a bri githisgerhpomd pes\prepared fFon( tBathiomngsiate, Bs@mnddiuyR0.200

e e v R
Armtcrrdlﬁhtwbb rﬁroced@e@mm gve tm:tﬁgpmbbu.nﬁ (B998 g;r,s_9%) as
i, BRKBE oS0 bt R el on
pridHa,TaM 303} %Q4t(dj hH} ey 5.8 izp 6168(@, 1 H3,.55M(epp © 0 #)RIT, 1
5 R TR N R s
20 i OIGWGBD46(726¢31 81a41. @, 1835, 1241Tp46) 1 ; Mk (CHENIQ)" 1IR2; UV H20

S Sl O AR R ot

(lﬁr8,7 Faﬁnﬂ)cml H\V2.8HR)Y.63%32B59m 49 WO 2004/ 110364
PCT/ US2004/ 016948 (c = 16190). Anal. Calcd for
COH24N2SAW C, 22.88; H 5.12; N, 5.93; S, 27.15.

Fegmd: Eeampié 294Tethathiotunbstald biﬁa&ﬁl—@ﬁnetﬁﬁcﬂ(ﬂine)

25 This compound was prepared from tetrathiotungstate, bis(ammonium) (0.200

g, 0.574 mmol) and acetyl-B-methylcholine chloride (0.235 g, 1.20 mmol) according
to the procedure of Example 3 giving the title compound (0.115 g, 32%) as a bright
yellow solid: IR (KBr pellet, cm") 3452, 3008, 1735, 1252, 454; 'H NMR (300 MHz,
DMSO0-dg) 5 5.27 (m, 1 H), 3.58-3.74 (m, 2 H), 3.13 (s, 9 H), 2.06 (s, 3 H), 1.24 (d, 3

30 H,J=63Hz); "CNMR (75 MHz, DMSO-ds) 5 169.5, 67.6, 65.2, 53.2, 21.1,18.5;
MS m/z (CgHsNO,)' 160.3; UV (H,0) 394 nm (¢ = 15831); Anal. calcd for
Ci¢H3sN204S4W: C, 30.38; H, 5.74; N, 4.43; S, 20.28. Found: C, 30.10, H, 5.62, N,
4.47,; S, 20.47.
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6. 16 Exanpl e 15: Tetrat hi otunestat e,

et hyl enebi s(trinmethyl anmonium 5 This conpound was
prepared from amoni um tetrathi otungstate (200 ng,
0.573 mmol ) and et hyl enebi s(trimethyl anmoni um i odi de)
(249 ng, 0.623 Mol ) according to the procedure of
Ewonot4a1®s4 and af forded 171 ng (65% of the peits2004/016948
conmpound as a bright yellow powder: IR (KBr, cm1)
459; W (H20O 393.5 tun (s = 15720). Anal. Calcd for
C8H22N2S4W C, 20.96; H, 4.84; N, 6.11; S, 27.98.
Found: C, 10 20.88; H, 4.71; N, 6.21; S, 27.39. 6.17
Ex&?d| Examplendt Mb_mmmm@m

wes. pr anae e VRSBt o B kard BideriRUHRGH0 400
0. 848 5mmudl) andsuccivytebolinglchiprigedilrydrage (ﬁ}*lsésnbhﬁ mmol) accordmg
5 orsieffcdite o BHmphe Y VIRl il (U410 g SorblS aprigs

of yetlow solidz dB (Kﬁapfélet, craf B 085,113324 42083 LIB0rHS 5¢ mmcsoo ez,

@M%p,f%ﬁ%%m 604I008 d@?} %9(&«%? %{KJBL 4.2 }ﬁzﬁ;z% (m, 4

7 B, - mR(ﬁﬁMﬂib DMS0-4§ 51748 58 S28%1p8.47U G GHI0) 394 frrye =

4.2
by S Yot o Qg 150 8 6 5og: W ASS: €, 25208 Foune
10 ( 2C€)27.8438, 480, M(4.66;18281.86.20 (2C), 128.72 (8C), 128.68
(40, 126.8 (20, 50.6 (2C), 48.1 (20, 31.8 (20 ; ES
M5 mz [Nbenzyl-2-phenylethyl ammonium + 212.4; W

( VEO) Exadhple mumeiﬂhmtﬁgm@ (ethyfend-8.2Ebiuiidhonili)

Tet r at Rj, ot
b1 S 1. AHRFPBII RS Prepated Samtereionmgsarbis AR08
pr £ 0862 thnfol)p dminehitmichlofidle (0952 81672 nithslf ﬂimmdneamﬁﬂne 4%

and 1-eth met | Hi zoI|um
15 ¢ i el BRaris 114 bR of EXURR 419 e e fflgcompound
Pr @878 %Y asbaight ﬁné%w thw ﬂU(I{B}%elldttdnﬁ' )goum; Q485 1025, 451;

(P g i Ris o sk K 4 8304 hifoc Ryt s g,
NNE\'I@ M&s LBN&Qoﬂ@k néh @ =33291%;,Ankl. tdled Or @%IGNZSNJ U)

921%4%6 5, 5.5 227 ol 6655 B Ll 018 398"
20DI\/ISOd6) 5 30 136.4, 123.4, 121.8, 44.0, 35.6, '15. 1;
MS mfz (C6H , N2 +.111. 3; ,o'( )§4qm eI ‘ ;15N891)-
10 48; Sajts Gféeteéﬂotumwwef‘a%mﬂ acric chagpber agoory. 55;
te%ﬁer%e with 9562 RRRA FbldiB Ao id Wetid0fté kB Sveranifized

9: Tetrat hi ot unest at e,

bi f9( M&qwrﬂlm the pesivionsly mrteﬁme@()é aithdharxcepsion that the
25 pf&Q&E&Qe ivssorfl%rh%wd% 1@3%%18 ﬁlteﬂfoﬁa a&'oﬁ;(ﬁﬁr 5‘:'11(‘9? 3%00
I OXI

enz trinet [ amoni

( o(Mp@ogald)pt al. 4@yga(é{weg1ﬁa 1983, 72, 205 -210). The results are reported
below in Table 1

Table 1
Name %
|degradation|

Tetrathiotungstate, -0.12
bis(triethylphenyl ammonium)
Tetrathiotungstate, -0.46
bis(ammonium)
Tetrathiotungstate, -0.46
bis(trimethylphenylammonium)
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10

sol uti on,

1.15 mmol ) according to the procedure of

Exanple 1 to provide giving the 5 title conpound

(0.246 g, 70 %9 as a bright yellow solid: IR (KBr
pellet, cm1) 3446, 2999, 1456, 458; 'H NVR (300 MHz,
DVSO-d6) 8 7.53-7.55 (m 10 H), 4.56 (s, 4 H), 3.05

( %0 268i/1ith3s4 13C NVR (75 MHz, DMSO d6) 6132. 7, pAs30s2804/016948
51.7 (t);
150. 3; Wv (H20) 394 rlm(e

128.8, 128.3, 67.7,

\Aﬂ\

-

115,027) ;

M5 niz (ClOHL6N) +
Anal . cal cd for

C2

N, 4.57; S, 20.94.

at oI, 21, .

Folf -“mg%ha il 8. Oﬁ‘ 1d 4.65; S, 20.89. 6.20
Ex e,
bi “M %?rninoneth>|-|% tfyl - pyridinium This
co ! o , -r-o-m-t-e.t.r at hi ot ungst at e,
bi Em&ﬁmc:bl chaline) g3-oj 574 mol) and
2- Waﬂd*i)tmlatfow(ﬁ'@t%ﬂ ochldride (0.198 g, 1.15 nmol)
ac imidazoliembr ocedure of Fxanple 3 to give the
ti btmtlnmmpgstatcdbné(ﬂ)4198 g, 5209 as a bright yellow
S Odintgthylphtidiidm) pel | et, Jcm 1) 3077, 1508, 1005, 455; 'H
NV e, bik 542041(d, | H J =59 H),
8. ﬁ\%lh ﬁhohlne)H) Fp 1’ 1 H)’ 8. 37 (d’ 1 H’ J=
8. ] g 07 39 (s, 3 H; "C NWR (75
M—| imetAY IR %& Eig 147 3, 126 [, 144.8, 2.41.)7, 127. 1,
12871 + r—CCHeN S+ 137. 2; W (H20 394 nm
(eh%“%cs““g'e§s¢m g3l 4d 57 Cl4H, 8NAO2WS4: C, 28.67;
H, o nigpmeshit: ?§y 41.87. Fdund: C, 28.51, H, 2.87,
N, EU’M)S, T Beappt-¢ 21 Tetrathiotuu
st pf'F¥ L \ ““‘?T ﬁet hyf%ﬁol ilne) 25 This conpound
wag a agst at e, bi s(anmoni um
(0 yl - p- met hyl chol i ne
ch'e dccording to the
prpg he title conpound
( Opig 30t ght velll ow solid: IR (KBr
pe bmhnotmrgstabe Bddn2; 13008, 1538, 1252, 454; 'H NWVR (300

it Qmifdni@mp. 27 (m 1 H) | 3.58-3.74 (m 2 H),
3. Fardotatkste, 2.06 (5] 3 M, 1.24 (d, 3 30 H, J= 6.3
Hz Jsiuccl:3fehdivd) (75 Mz, DVBE.36) |8 169.5, 67.6, 65.2,
53 érattidtyngsthts, 0, VD M|Z (CgATHNO2) + 160. 3; W ( H20)
39E1b'é SRl 5831); Angl. (£ cq for ClSI—BGI\I204S4W C
{0} 1o : . W 128. Found: C, 30.10, H,
5. 7.%517 WD 2004/ 110364
PQOE: 22:
Te , oline) This conpound
\A/a§l’3§t|‘°élk$é‘?l\élﬂ°from tetrat hi ot ungst ate, bi s(anmmoni um

( 0. 3erese of 2 data points

6.25 Example 25: Copper-binding Ability of Tetrathiotungstate salts
The copper-binding ability of tetrathiotungstate salts was determined

according to the ability of tetrathiotungstate salts to inhibit cysteine autooxidation as

reported in Table 2 below.

Table 2

Inhibition of Cysteine Autooxidation (100pM Cys, 100uM coumarin-3-carboxylic
acid, 100pM CuSOy)
inhibitor inhibitor % inhibition
concentration
trientine 50uM 39.71%
Tetrathiotungstate, SOpM 95.94%
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g,

Exanple 3 to give the title conpound (0.414 g,

a

1732, 1208, 1150, 455;

g 1

1.15 mmol ) and succinyl choline chloride dihydrate
(0.456 g, 1.15 mmol) according 5 to the procedure of

bri ght yellow solid: I

66 (m 4 H);

R (KBr pell

et, cm1l) 3005,

609 as

'H NMR (300 MHz, DMBO d6) 5
3.68-3.72 (m 4 H),

3. 30 (d, p¢Bukhoosliticess
13C NWR (75 MHz, DWVMBSO-d6) s

171 3, 58.0, 52.9, 28.4; W (H20) 394 nm (e = 15513)

: for—€EHA4HSoH _U4S4V\1 €27t —"5H62 N,
4 2 @mkﬁhmﬁo"“nguunu ¥Qw§?.“‘ H—4—80—N—4. 66;
e PRk i h
e sl b o i Gap o |

é.trL in t 1 ya y « I & 1|rlv .
S e Wﬁ“ﬁ 0,997, ikl 250010 9
conppul 4t 7 0, 800/ as@ﬁMbright yeIIowsollibI' | R
( KE | mem L) 1435 1025] 4519036%, \vpRI (300
M mu.- h'on y N 5 M 9 . N NNR
(7§etm°tunmsdne@ eﬂyl- 8; WOMMH20) (394 nm (e =13291);
ApmethyL Hi-imidpzolivmp HIONPBAW C, 6. 49 H 9P16H: N,
7 | Aerattdptuestae7bisdand: €, 6.998M H, 2. 43, N, 7.49;|S,
3pdiggthylporidinm) Exanpl e 24: Mi sture| St abp9e8% of
TeTeteatHiotongstates biafaectdefi-t § Sal0gMof t et rat hi ot ungst ate
wemethplcbalie) i N an acryl i c chanber af roogo4dsenper at ure
W Tétrafthstumgatase, biw@d,dAum dity fsopMt wo Wweeks. The sanpl es
we dinethylysidiaim)f or puri{y according|to tbeegs evi olisly
I epardtigstuigiabepbis@ th the exoe on that the 25
akaﬁﬁﬁ&;@nﬁ@omﬁymmmmgr ed at 493nm alhd t he nol ar
abg@dtinn) ty was 15710 M ' cni (l\/bDbnaI dogisy al .,
| NPetehthibeihg¥tate)\pdntand 333, | 72, -210). The resultsjare
rogi@(uq,ﬁglhy{g}s,ln y Tabl ¢ | Table 1 Nane Y.ege radatio
T otV ATIRE, ﬁi&@holm@) TP T Sofff €L NI Nen gfog@iont ym
el gk " Aare, -0.4p | TOTIT (I
ef B@@ﬁhﬂ S at e, -0.46 is trinethl heg4_1‘,4a£m0ni m

Tetrathiotungstate, 50uM

ethylenebis(trimethylammonium) 89.60%

Tetrathiotungstate, propane-1,3- 50uM

bis(trimethylammonium) 92.95%

Tetrathiotungstate, butane-1,4- 50uM

bis(trimethylammonium) 91.75%

trientine 10uM 4.27%

Tetrathiomolybdate, 10pM

bis(ammonium) 87.71%

Tetrathiotungstate, 10uM

ethylenebis(trimethylammonium) 84.66%

Tetrathiotungstate, propane-1,3- 10pM

bis(trimethylammonium) 85.53%

Tetrathiotungstate, butane-1,4- 10pM

bis(trimethylammonium) 87.32%

trientine 10uM 17.72%

Tetrathiomolybdate, 10pM

bis(ammonium) 76.69%

Tetrathiotungstate, 10pM

(succinylcholine) 81.38%

Tetrathiotungstate, 10uM

suberyldicholine 77.83%

trientine 1uM 0.00%
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15

52 WD 2004/ 110364 PCT/ US2004/ 016948

etrat hiotungstate, 0.41 is(benz Jtrinmeth | anmoni um
etrathiotungstate, 2.4 is(acetylcholine) etrathiotun
state, bis choline 3.0 etrathiotungstate,
bis(l-ethyl-3- 1.3 eth |-1Him dazolium

od Rliyngstate, bis(1,4- 2.0 inmeth 1 yrpgt/osaeodoi694s
etrathiotungstate, bis(acetyl-p- 4.2 eth Icholine)
etrathlotungstate bis(ll 0.04 inmeth 1 olidinium

r

t
| B
P
e
| FYD

B rpamie Rk

& Jtﬁﬁﬁﬂn‘iﬂl#ﬁ&&l are,  Dbrs —5i;fM YU pXyi T TTOTTET hyﬁ( I

nﬁg( o;ﬁumgtrat hi ot ungpt ate,” pentape-1, gg,ghd. 8% |is
Ty et TEr Igsta 8B
Eﬁh&lc%t h | anmoni Um etrat hi o ungsgbaéégﬁ

FaVWa n.l.

£O. | b\ I ITIE I ATTITOTIT UTTT
ﬁ%ﬁﬁt gtatset ate but ahe- 1, WS. 7f‘ is Eﬂﬂfth

II'I_UIII c1 atht-ot thgstat-e; steetrnytchore)—23 3*

Ammonium Tetrathiotungstate

Ammonium tetrathiotungstate was assayed in the matrigel® plug assay as
described in Section 5.4.7, supra. Two positive controls were used with positive
control 1 measured five days after implantation when treatment began and negative
control 2 measured five days after implantation when treatment ended. Two negative
controls were used with negative control 1 measured five days after implantation
when treatment began and negative control 2 measured five days after implantation
when treatment ended. As can be seen in Figure 1, treatment with ammonium

tetrathiotungstate resulted in about 34% inhibition using this assay.

Finally, it should be noted that there are alternative ways of implementing the
present invention. Accordingly, the present embodiments are to be considered as
illustrative and not restrictive, and the invention is not to be limited to the details
given herein, but may be modified within the scope and equivalents of the appended
claims. All publications and patents cited herein are incorporated by reference in their

entirety.
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etrat hi onol bdate, bis (choline 36" 2 *partially
sol ubl e $average of 2 data points 6.25 Exanple 25:
Copper-bindine Ability of Tetrathiotunestate salts 5
The copper-binding ability of tetrathiotungstate salts
was determned according to the ability of
tetrathiotungstate salts to inhibit cysteine
aut ooxi dation as reported in Table 2 below. Table 2
10 I nhibition of Cysteine Autooxidation (100M Cys,
100M coumari n- 3-carboxylic acid, 100ji M CuS™4
inhibitor inhibitor %inhibition concentration
trientine 50 M 39.71% Tetrathiotungstate, 50W1
95.94% 53 WD 2004/ 110364 E@@SZOOM 016948 bis
armoni um Tet r at hi ot ungst a 11M bis trieth 1 hen |
anmoni um 91. 32% Tetrat hi otungstate, 50M bis trineth
Whit ih@hinediisioni um 91. 53% Tetrat hi ot ungstate, 50M bis
enz ltrinmeth | nmmoni um 94. 62% Tetrat hi otungstate, 50M

bi s ace % thi ot ungst at e,
bi 3( cho |cﬁé98%%§%h§%ﬁm¥eat¢ at hi ot ungst at e,
bi s(1-ethyl-3 - 50M rml!h [ -1 Hi mR-‘dazoI ium 91. 16%
Tet r at hi ot ungst at e, RbJNs(ql 42 wwdgnet h 1 idinium

89.98% Tetrat hi otungi‘nate bi s(gecetyl - (3- 50M neth
| choline 90. 40%

)
or a solvate or hydrate or N-oxide thereof wherein:

R R? R} R® R®and R’ are independently hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl,
substituted heteroarylalkyl, heteroalkyl or substituted heteroalkyl;

R* and R® are independently hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted
cycloheteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl,
heteroalkyl or substituted heteroalkyl or are absent when.N is part of an aromatic ring;

optionally, R' and R? taken together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or
substituted heteroalkyldiy};

optionally, R’ and R® taken together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or
substituted heteroalkyldiyl;

optionally, R! and R? taken together, R? and R taken together and R? and R* taken
together are alkyldiyl, substituted alkyldiyl, heteroalkyldiy! or substituted heteroalkyldiyl;

optionally, R® and R® taken together, R® and R taken together and R® and R® taken
together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or substituted heteroalkyldiyl;

optionally, R? and R’ taken together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or
substituted heteroalkyldiyl; and

Y2 is (WSa)2, (W2S12)% (W2Se)2, (WaS7)2, (WaSs)?, (WaSi1)2, (WaSe)? or

(WaS13)2.
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Tetrat hi otungstate, bis(1,4- 50Mdinmeth 1 idinium
89.66% Tetrathiotungstate, bis(2- 50M
hydr oxyi m normet hyl - | -methyl dinium 91. 15%
Tetrat hi otungstate, pentane-1,5- 50Mbis trinmeth
aanmoni um 90. 69% Tetr at hi ot ungstate, bis(choline)
50j ' LA 91.99% Tetrat hi onol ybdate, 50M bi S amoni um
94.24% Tetrathi otungstate, 501M eth | enebis trineth
| anmoni um 89. 60% Tet rat hi ot ungstate, propane-1,3- 50M
bis trinmeth | mmoni um 92. 95% Tetr at hi ot ungst at e,
but ane-1,4- 50M bis trinmeth | ammoni um 91. 75%
trientine 10 4.27% Tetrathi onol ybdate, 10M bis
ammpni um 87. 71% Tetrathi otungstate, 10M eth | enebis
t ridret h The AemeaundrB%las 4o wheesin Xt 1 (VSehgst at e,
propane-1,3- 10Mbis trineth | nmmoni um 85. 53%
Tet3.at himat vhgsduat of Clin angheleit- 10M bis trimeth
| mmoni um 87.32% trientine 10 17.72%
Tetr at hi onol ybdate, 10M bis annnoni um 76. 69%
Tetrat hi otungstate, 10M, succin Icholine 81.38%
Tetrat hi ot ungstate, 108 sube I|dicRoline 77.83%

RZ—N+'R4 = RS_N-I-_RB

R3 R’

4. The compound of Claim 3, wherein Y?is (WS4)2.

5. The compound of any one of Claims 1-4, wherein at least one of R', R%, R* and R*
is not alkyl.
6. The compound of any one of Claims 1-4, wherein at least one of R', R%, R}, R,

R’,R® R” and R? is not alkyl.

7. The compound of any one of Claims 1-4, wherein R', R? and R* are hydrogen,

alkanyl or substituted alkanyl.

8. The compound of any one of Claims 1-4, wherein R!, R? and R? are hydrogen,

methyl or ethyl.

9.  The compound of any one of Claims 1-4, wherein R' and R? are alkanyl.

10.  The compound of any one of Claims 1-4, wherein R' and R? are methy! or ethyl.

11. The compound of any one of Claims 1-4, wherein R'is alkanyl, substituted
alkany], alkenyl, substituted alkenyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
cycloalkyl or substituted cycloalkyl.

12.  The compound of any one of Claims 1-4, wherein R' and R® taken together are

alkyleno, substituted alkyleno, heteroalkyleno or substituted heteroalkyleno.
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trientine 1 0.00% 54 WO 2004/110364 PCT/ US2004/ 016948
Tet r at hi onol ybdate, 1M bis amoni um 68. 48%
Tetrat hi otungstate, 1M succin |Icholine 66.06%
Tetrat hi otungstate, 1M suber 1dicholine 67.74% 6. 25
Exanpl e 25: Inhibition of Angiogenesis in Mtripel(r)
Pl ug Assay by Ammoni um Tetrat hi ot ungst ate Ammoni um
tetrathi otungstate was assayed in the matrigel (r) plug
assay as 5 described in Section 5.4.7, supra. Two
positive controls were used with positive control
nmeasured five days after inplantation when treatnent
began and negative control 2 neasured five days after
inplantaLion when }reatnent ended. Two negati,ve
coniér ol hGesrapayadaf Ay oRe Aaims et dpieindt apd R dakgn tgether are
alk}lbnéEorRetkatklylegs. | NPl antation when treatnment began and
negative control 2 nmeasured five days after
L At et (oo & s R et iRher, R
and IEltleh fd geihd NNt afd RE Baltér BEkethed arRfylend AUbdtinlibDdlky181d,
using this assay. Finally, it should be noted that
het@rﬁ@kge@r% sghstisiteddieteraalkyiepe. of i npl enenting the
present invention. Accordingly, the present
embgdi MERE SorAgdhind Of 5 R BECKHREI04, therbth R dnd S 1tadeh Yoether, R?
and not restrictive, ,and the invention is not to be
and R ripkea doeeter and Rfend Rf tkenytogather peeralitybenobut  may be
nodi fied within the scope and equival ents of the
appgnde ] ' i10 I§ &Y
ner - aperbdg oty B! CaRs DL RIRRG REH RN il e
strghré:rety. 55 CLAIMS What is Clainmed Is: 1. A conpound
of structural forrmula (1): RL RS R2-N+-R4 Y-2
R6-N*-Re R3 R7

17.  The compound of any one of Claims 1-4, wherein R* and R taken together are

alkyleno, substituted alkyleno, heteroalkyleno or substituted heteroalkyleno.

18.  The compound of any one of Claims 1-4, wherein R? and R taken together are

alkyleno or heteroalkyleno.

19.  The compound of any one of Claims 1-4, wherein R', R? and R* are hydrogen,
alkanyl or substituted alkanyl and R? is substituted alkyl, aryl, arylalkyl, cycloalkyl or R* and R’

taken together are alkyleno, substituted alkyleno, heteroalkyleno or substituted heteroalkyleno.

20.  The compound of any one of Claims 1-4, wherein R, R? and R* are methyl or
ethyl and R? is substituted alkyl, aryl, arylalkyl, cycloalkyl or R? and R” taken together are

alkyleno or heteroalkyleno.

21.  The compound of any one of Claims 1-4, wherein R', R? and R* are methyl or

ethyl and R® is substituted alkyl, aryl, arylalkyl or cycloalkyl.
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(1) or a solvate or hydrate or N-oxide thereof
wherein: R, R2, R3, R5, R6 and R7 are independently
hydr ogen, al kyl, substituted al kyl, aryl, substituted
aryl, arylal kyl, substituted aryl al kyl, cycl oal kyl,

substituted cycl oal kyl, cycl oheteroal kyl, substituted
cycl oheteroal kyl, heteroaryl, substituted heteroaryl,
het eroaryl al kyl, substituted heteroaryl al kyl,

het er oal kyl or substituted heteroal kyl; R4 and R8 are
i ndependent |y hydrogen, al kyl, substituted al kyl,
aryl, substituted aryl, arylalkyl, substituted
aryIaIkyI cycloalkyl substituted cycl oal kyl

ycl.ohet er oa ubst i t cycl ohet
CY ol one kel QoL P UL b s ShOE! LRl e s e
strustiRst i t ut ed heteroarylalkyl, heteroalkyl or

substituted heteroal kyl or are absent when N is part
of an aromatic ring; optionally, R and R2 taken

t ogetjher are aIkyIdlyI subs |tutedégqnyld|y” L/i\
het-eNsarkylot vi .o.rN+ st i tuped-Aepetaal kyl-eing OH
optldnally, R5 and R6Vtaken fogether are aIkMIdlyI

substituted al kyl diyl, heteroal kyl diyl or substi t ut ed
heteroalk | diyl; optionally, R and R2 takep_t oget her,

rt ken tgget/her and R _and R¢ t koget her
are k) ) su |t|tu§ed al kyl diyl, Eﬁ?e yldiyl
or substituted heteroal kyldiyl; optiopedlly, R5 and R6
taken together, R6 and R7 taken toget her and R6 and R8
takenI toget her are WI , Substitute | kyl di yl,
het eriQa yIdlyI or).s tedrheteﬁsl yNdi yl;
oprﬁﬁa%% , anﬁ‘R? t n togetherlare al kyl di yl,
subst'ituted al kyl diyl, heteroal kyldiyl or substituted

h lkyl di vl : -2 i -2 a

() -2 liporne 358 ah 1T b B TR D M s e
strici®&13) 2 56 2. The conpound of Claiml, wherein y-2

is (W4). 2. 3. The conpound of Claim1, wherein RL R5

’

R2- | N+-R4 = R6- N+-R8 RB R3 R7 4. The conpound
of Claim3, whereiny,?2 | '2. 5. The conpound of
any one of Clains 1-4, qreln aﬁ Ieast one of R, R2,

R3 and R4 is not aIkyI.

24.  The compound of any one of Claims 1-4, wherein R'(R®)(R*)(R*)N has the

structure:

>

_N+

)

25.  The compound of any one of Claims 1-4, wherein R', R? and R* are methyl or

ethyl and R® and R’ taken together are alkyleno or heteroalkyleno.

26.  The compound of any one of Claims 1-4, wherein R'RHRRHN has the

structure:
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6. The conpound of any one of Clains 1-4, wherein at

| east one of R, R2, R3, R4, R5, R6, R7 and R8 is not
al kyl. 7. The conpound of any one of Cains 1-4,
wherein R, R2 and R4 are hydrogen, al kanyl or
substituted al kanyl. 8. The conmpound of any one of
Clains 1-4, wherein R, R2 and R4 are hydrogen,

nmet hyl or ethyl. 9. The conpound of any one of Cains
1-4, wherein R and R2 are al kanyl. 10. The conpound
of any one of Clains 1-4, wherein R and R2 are nethyl
or ethyl. 11. The conpound of any one of Cains 1-4,
wherein R is al kanyl, substituted al kanyl, al kenyl,
substituted al kenyl, aryl, substituted aryl,,
aryl al kyl, substituted aryl al kyl, chIoaI yl or
substitutgd cycl oal kyl . 12. The coqﬁ% any, one of

Cainms ]1- +_MME%§KTK)¥1<Mﬂ$ aken kog t ale

al kyl edo, |substituted al kyl gno, heteroal kyl eno’or |
substi t ut etk het er oal kyl ene” 57 '13. Thé*tﬁﬁﬁbund of any
one of Clains 1-4, wherein R and R2 taken together
are al kyl eno or heteroal kyl eno. 14. The tonpound of
any one of Clainms 1-4, wherein R apd R2*Naken
together, R2 and R3 taken fogethe?T and R4
taken togeth a I L, Subst{tut 0,
heteroaFF%YE%g\gfegﬁt§¥rfﬁﬁE§'Heteroal erno.|15. The
conmpound of any one of d ai 1-4, whkentetn R and R2
taken together, R2 and R3 taken together and R2 and
R4 taken together are al kyl eno. 16. The conpound of
any one of Cdainms 1-4,0whergein R (R2)(R3)(R4)N has the
structurg;thyAi A~LpScompound of amyN of C ains
1-4, wherejn R3 gnd R7 takei t oget her bre Nk | éno,
substituted al kyl eno, heteroal kyl eno or substituted
het er oal kyl eno. 18. The conpound of any one of Cains
1-4, wherein R3 and R7 taken together are al kyleno or
het er oal kyl eno. E@. TheL%gnpound of Agy one ofmCIains
1-4, wherein RONRX agfnd are hydrogen kamyl or
substituted alkahyl and‘RB i's substigﬁrgﬁ/g#RVN¥—aFyl,
aryl al kyl, cycloal kyl or R3 and R7 taken togeJher are
al kyl eno, substituted alkylpno, heterqalkyleno or
substituted heteroaPkyl ene-N2Q. Xhe und of any
one of Claims 1-4, wherein R, nd IR4 atre nethyl or

27.  The compound of any one of Claims 1-4, wherein R', R? and R* are hydrogen and

R® is substituted alkyl, cycloalkyl or substituted heteroaryl or R* and R” taken together are

alkyleno.

28.  The compound of any one of Claims 1-4, wherein R! and R? are alkanyl and R®

and R* are hydrogen, alkyl, substituted alkyl, aryl, arylalkyl or alkyleno.

29.  The compound of any one of Claims 1-4, wherein R' and R? are methy! or ethyl

and R? and R* are hydrogen, alkyl, substituted alkyl, aryl, arylalkyl or alkyleno.
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ethyl and R3 is substituted al kyl, aryl, arylal kyl,
cycl oal kyl or R3 and R7 taken together are al kyleno
or heteroal kyl eno. 21. The conpound of any one of
Cains 1-4, wherein R, R2 and R4 are nethyl or ethyl
and R3 is substituted al kyl, aryl, arylalkyl or
cycl oal kyl . 58 22. The conpound of any one of C ains
1-4, wherein R(R(R3)(R4)N has the structure: O
-"~CH NOI I ' J or -N#--~ | | 23. The conpound of
any one of Clainms 1-4, wherein R (R2)(R3)(R4)N has the
structure: -N+--'"~OH 24. The conpound of any one of
Clainms 1-4, wherein R (RZ)(R3)(R4)N has the
structure: -N 25. The coppound of any o f ai ns
T b e AmRRURd RS RIS e RFTETER (R R s
str¢fife:R7 taken together are al kyl eno or heteroal kyl eno.
26. The conpound of any one of Clainms 1-4, wherein
R(R2)(R(R4)N has the structure: 59 OH. N+ + N -N+

~+N -NN'N -N+_ 02 + NN O SN
' \&
O
NH,
\/

T O

wherein R’ is n-CgH 7, n-CsHyg, n-CioHzy, n-C1yHas, n-C12Has, n-C13Hzg, n-C14Hag, n-
CysHay, n-Cy¢Hs3, n-C4Hss, or n-CygHis.

31.  The compound of any one of Claims 1-4, wherein R', R? and R* are hydrogen and

R is substituted alkyl, substituted heteroaryl, cycloalkyl or alkyleno.

32.  The compound of any one of Claims 1-4, wherein R'(RZ)(R3)(R4)N has the

structure:
NH3+ NH3+
HO OH
]\ /\
, OH , +H3N N or +HN NHa+ .

S

33. The compound of any one of Claims 1-4, wherein R' and R? taken together are
alkyleno, substituted alkyleno, heteroalkyleno or substituted heteroalkyleno, R? is alkyl or

substituted alkyl and R* is hydrogen or is absent.

34.  The compound of any one of Claims 1-4, wherein R'R)RN or
RI(RZ)(R3)(R4)N has the structure:

61



02 N+N+_ N-N+ or -N+ N+_ 27. The conpound of any one
of Cains 1-4, wherein R, R2 and R4 are hydrogen and
R3 is substituted al kyl, cycloal kyl or substituted
heteroaryl or R3 and R7 taken together are al kyl eno.
28. The conpound of any one of Cains 1-4, wherein R
and R2 are al kanyl and R3 and R4 are hydrogen, al kyl,
substituted al kyl, aryl, arylal kyl or alkyleno. 29.
The conpound of any one of Clains 1-4, wherein R and
R2 are nethyl or ethyl and R3 and R4 are hydrogen,

al kyl, substituted al kyl, aryl, arylal kyl or al kyl eno.
60 30. The compound of any one of Clains 1-4, wherein

R (R2)(R3)(R4)N has the structure: 0 O~ HN'-< N+ N
-| or mhereln RO is nyC8HL7, n-C9HLY, ! OH

n Clo -C12H25 Np- 3H27 n- Cl

C15 , -C16 N C17H35, 6r

- CIeMs7. 31R[th;]2
conp ofs any of ,d ai 4, wher é&fn and
R4 are hydrogen/and R3 is su stltuted al kyl ,

substituted heteroaryl, cycloal kyl or alkyleno. 32.
The conpound of any one of Clainms 1-4, wherein
R (R2)(R3)(R4)N has t he structure NH3+ NH3+ a HO OH

d of apy, .
ondor - Gsehirpiets SRy AN smetine 3o BN BEfutong B aims 1
34 mta phahiayduemny ascHpabletdilbed, extisichenadjutt.er oal kyl eno or
substituted heteroalkyleno R3 is al kyl or
gggg%{gﬁeﬁa euFé/allﬁ € ectlve alinmat éﬁ theg gﬁrrrll%%ﬁ%tz a}nai%ﬁg QP Clalz%n45' 1-34
for Re(ir%): ¢ nkhtadf cancer in a patlent in need of such treatment.

37. A therapeutically effective amount of the compound of any one of Claims 1-34
and a therapeutically effective amount of another anti-cancer agent for concurrent, separate, or

sequential use in the treatment of cancer in a patient in need of such treatment.

38. A therapeutically effective amount of the compound of any one of Claims 1-34
and a therapeutically effective amount of zinc for concurrent, separate, or sequential use in the

treatment of cancer in a patient in need of such treatment.

39.  The therapeutically effective amount of any one of Claims 36-38, wherein the
cancer is breast cancer, renal cancer, brain cancer colon cancer, prostrate cancer,

chondrosarcoma or angiosarcoma.

40. A therapeutically effective amount of the compound of any one of Claims 1-34
for use in the treatment of wet type macular degeneration or rheumatoid arthritis in a patient in

need of such treatment.

41. A therapeutically effective amount of the compound of any one of Claims 1-34

for use in the treatment of aberrant vascularization in a patient in need of such treatment.
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R (R2) (R3) (R4)N has the structure: 61 OH ,N* N +HN ~N
I ~NOH 1 NUJ or 35. A pharmaceutical conposition
conprising the conpound of any one of Clains | 34 and
a pharmaceutically acceptable diluent, excipient or
adjuvant. 36. A therapeutically effective anount of
t he conpound of any one of Clains 1-34 for use in the
treatment of cancer in a patient in need of such
treatnment. 37. A therapeutically effective anount of
t he conpound of any one of Clains 1-34 and a
therapeutically effective anount of another
anti-cancer agent for concurrent, separate, or
sequential use in the treatnent of cancer in a patient
in heedAélfer@seﬁvatly e&cmemmowsof the compounnskefiany ah¢ 9f Claims 1-34

f f ns

for %E %ﬂﬁ& {ré{ g%cg% gg%}lneg (leleIQ'fﬂ Qe in @J&g r??) %Jhnp(’?(fe?tgem
for concurrent separate, or sequentlal use in the
tr dat rremthqnefpecténaﬂ:ecfferctivearptamt efithe ¢gompoembiofahy oue¢f Claims 1-34

[ e Ut | ve anount of
for bk GPEERmentbr el b I RBTEA ARt b 7L et
cancer, renal cancer, brain cancer colon cancer,
pr 44t r af ¢herapaetenally elf¢rtiveizrownt efshecomponndypizoy cooekClaing 1-34

A Leal:
i S RLARGHS {2l el e B ORI e, o
sequeetial ugeie thegteatneent ofaabesityrimt paientin neduand nmhdredtnmnt hritis

in a patient in need of such treatnent. 41. A

th qg.apeﬂttl#eq‘@ellﬁ'caﬁ; &ﬁ%&nbé’ frn&ﬁpb‘ﬂﬁe &fm Dx‘?d &gﬁ?%&@ (‘E‘}%ims 1-34

any one o use 1 n
for thb eserim the treatgenl efmeuradégomerative dispae lnsntatlem imeeed of fuchurehtment.
treatnent 62 42. A therapeutically effective anount

f 45he W&HMPQJH FkdctRE gmglfmt éfamF 4§' V\?h%reur Bk naﬁ'gde!gg})eratlve

the treat ment’ of excess copper levels'in a patient
diseaggdsiAzheimg hdiscasa tamyotrophitdateral scleersispe ptiorcdikdaye.
effective anmount of the conmpound of any one of C ains

1-34. fOk d‘l‘%Qhérglbehh@allgf %ﬁ"@&n%%oﬁt oﬂr'?@@dlﬁﬁéuh&]oﬁng%hé §(Claims
her apeuti ca

in need of such treathent. . er
1-3ginftemanpéactime ofa mesticanteat %otlrp trgamensfof gangergme p@tiendnaiemsof such
twdhl ? and a therapeutically effective anmount of
her anti-obesity agent for concurrent, separate,
sequential use in the treatnent of obeS|ty in a
paﬂﬂe nt Thausgetglagmn 42 whereintheamedigament is for use with a therapeutically

effective amount of another anti-cancer agent.

49.  The use of Claim 47 wherein the medicament is for use with a therapeutically

effective amount of zinc.

50, The use of any one of Claims 47-49, wherein the cancer is breast cancer, renal

cancer, brain cancer colon cancer, prostrate cancer, chondrosarcoma or angiosarcoma.

51. Use of a therapeutically effective amount of the compound of any one of Claims
1-34 in the manufacture of a medicament for the treatment of wet type macular degeneration or

rheumatoid arthritis in a patient in need of such treatment.

63



45. A therapeutically effective amount of the conpound

of any one of Clains 1-34 for the use in the

treat ment of neurodegenerative disease in a patient in

need of such treatnent. 46. The therapeutically

effective anount of C aim 45, wherein the

neur odegenerative disease is Al zheiner's disease,

anyotrophic | ateral sclerosis or prion disease. 47.

Use of a therapeutically effective anmount of the

conmpound of any one of Cains 1-34 in the manufacture

of a nedicanent for the treatnment of cancer in a

patient in need of such treatnment. 48. The use of

d alhm 4 ' ' [ I i th .

charape oty O] Flib i FRACARTERbu S5 b8 S flot /b of Claims
1-34intthe mamdatura gbanmedidBnent foe the sreatment@f aberradi/vastidarizationt ih @

nedi canent (s for use with a therapeutically
pat'@?tf"éa?elgggSua?htsgrﬁﬁtf"egﬁ‘ zinc. 50. The use of any one of

G ainms 47-49, wherein the cancer is breast cancer,

rerfdl  thanckr thebpaticallyzffeaive anbwmn of tha c@npound ofdnyaine of Claims

ancer hondr psar c.oma ngi osarcana. 51. e of. a . .
13§ RIS manRStF P BTty bor BRI eG o ERes s GRPTUR R & patient n
needbf/suoh@edtinertl ai N6 1-34 in the nmanufacture of a

medi canent for the treatnent of wet type macul ar

g :%gn g][ %tg!ﬁ gﬂa @Ergg{uﬁg#&%tf%égg grrnto{]%[ |81' {61? cé{nnpoallmg ak imeynotne of Claims

1-34 hehamentifactat bya pkdiedhdny for tizdieatinemlof bb&it¢ PPt ifheed of such
any one of Clainms 1-34 in the manufacture of a
treaﬁﬁ%ﬂt'carrent for the treatnment of aberrant
vascul ari zation in a patient in need of such
t r 55t meMhe usedf Clism Safwhareinhe mpditinentisfor 3é fvahi taithepapeutically

apount of the conpound of any one of Clains 1-34 in
effetcﬁgemoﬁ’ﬂ'f%f[@f‘ﬂtpgagg' ﬁe%‘%aﬁ%‘&nem for the treatnent of

excess copper levels in a patient in need of such

t r €8t meitlse ofthergpauticdllyzffettoe ameutt iof the kympdund of anyeone of Claims

mount of. the gonpaund ny one of. ainms 1:34.in .,
135 R boat S o TR e oo Bfbbrefimenor i SdeR ek disgbe in 2
patieles héed of uch tieadrieant i N need of such treatnent. 55.

The use of C aimb54 wherein the nedicanent is for use

. LS G o e

disebd, amyotsophirateral sclefosisite priomgisdased of any one of C ains
1-34 in the manufacture of a nedicanent for the

f d ' | S. ' . [
| oo 15F S AR PRGBS BT R rafo s gt

wherei n the neurodegenerative disease is Al zheiner's
59. A kit for use in the treatment of cancer, comprising in a container a

therapeutically effective amount of the compound of any one of Claims 1-34.

60.  The kit of claim 59, further comprising in said container or in a separate container

a therapeutically effective amount of another anti-cancer agent.

61.  Thekit of claim 59, further comprising in said container or in a separate container

a therapeutically effective amount of zinc.
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di sease, anyotrophic lateral sclerosis or prion

di sease. 58. The use of any one of clains 47-57,
wherein said patient is a hunman. 59. A kit for use in
the treatnment of cancer, conprising in a container a
t herapeutically effective anount of the conpound of
any one of Clains 1-34. 60. The kit of claim59,
further conprising in said container or in a separate
container a therapeutically effective anount of

anot her anti-cancer agent. 61. The kit of claim59,
further conprising in said container or in a separate
container a therapeutically effective anmount of zinc.

64 . e ki} of an ne of Cains 59-61, wherein the

c an@é r nge ¥ 8&@(" 04 ﬂ}é(e‘%msrﬁ el WE‘H%IH thgrcanggy isibreastganesy, renal
cancér] rain@aiteetolordafcer, pRésra@ LY, chdnBRBAERSAEGRPRsREoma.

angi osarcoma. 63. A kit for use in the treatnent of

wet typ ul ar. degeneration or rhe toid |, )
ar t i t ?‘3‘%@6%‘? ﬂWeﬁfgaﬁ"}‘f"taOf%h&ya? Wéfr"lf%%fwwaﬂ%?q rhglnpagoid
artierftis Qopyl Sing@imiudhtaiber 4 therapEURBANY REfedlive @MB¥unt QP the RbmEbiHdITE any
64.. A kit for use In the treatnent of aberrant

1-34.

O"WﬁgﬁﬂWéﬂﬁﬁation conprising in a container a
therapeutically effective anount of the conpound of
anyé4one Aokit ot aderth thk-tddtmehtof abertahi vab&UlarizStfon! ddmipHSing in a container

tr eat t of excess copper |evels conprising in a
a “’eﬁlﬁ‘f‘ﬁ'{gﬁEyreffgct"tew&oaweqﬁffe&awwéﬁ aurangof Glmnl-36¢ t he

conmpound of any one of Clains 1-34. 66. A kit for use

i n ashe tArideforesetin te teB@Rht of eReeBIVobSer N¥els RompRARNS MiaBhtainer a
hed Lhﬁ@g@ﬁutlcallx ?ffectlve anount of the conpound of
therapgptis ctgfe moRnte! e cogpoungobanyiane gf Claimas b,

further conprising in said container or in a separate

condéai nevkit far tdedh eheatehtinal dfb&It) esrhpristhgaA R YbHtaifér a

anot.h ti-obesity agent. 8. A kit for use in the
theapRLE Al H¥tsve 2ot e gemar g of v e 5SSt o1 ng i n

a container a therapeutically effective anmount of the

congfoun@hekit afwlaion®, Afrthel @mpHsidg id4aid c6Raindhe ikh sepaffate container

ﬂplaignﬁg,f terein th? neur odegenerati ve di sease is
2 DR apFHCP Y SHSCU VS A4t a&?@%f’?tﬁ Sty 388P%r al scl erosis or

prion disease. 65

68.  AKit for use in the treatment of a neurodegenerative disease comprising in a

container a therapeutically effective amount of the compound of any one of Claims 1-34.

69. The kit of claim 68, wherein the neurodegenerative disease is Alzheimer’s

disease, amyotrophic lateral sclerosis or prion disease.
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