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WO 2004/ 110364 PCT/ US2004/ 016948 THI OTUNGSTATE
ANALOGUES AND USES THEREOF 1. Field The present
wonvewtiozsm rel ates generally to tetrathi ot ungsParas2004/016948
derivatives, 5 nethods of maki ng novel
tetrathiotungstate derivatives, pharnaceutica
conpositions of novel tetrathiotungstate derivatives,
net hoGHITUNGEE ATy ANATDELIES AN YSES EHEREOVat i ves
and pharmaceuti cal conpositions of tetrathiotungstate
derivatives to treat or prevent di seases associ ated
wi th aberrant vascul arizati Bield copper metabolism
di sorders, neurodegenerati v di sorﬁljgrs an besi.t%. 10
m

2. b REHBLRICPBECIRiSs RNt Ne g e g hiphbedial drsariy
metfi&ﬂg &t r%d#;ﬁg éo&ﬁ%%ﬁt}ﬁ &ﬂnﬁ%at@&envaﬁ‘%b gﬁﬁr?ﬁaceﬁfc%ﬂcorﬁgdsmons

67-382, which have proven resistant in the
of noValmetmthwtmgsiam pileﬂsatlvssl,aheth@da dfaisingaoytl tepaibiitengstate

.ant i bodies and i not oxi.ns ni.c.ther
deri{iven ang AR PeErpRspsans of Phab IR SR AT RS Bt
or pfe@aeﬂgdigéabéyhsgdb@éte@@ith Abd ki K SsculaBigbti o1 captitr AgRARSE
e., new bl ood vessel formation) for sustained

d1sogd®$m1¢ur0€1§gﬁnl©mﬁe disarderssumdgbesityz2. 175:  409- 416;
Fol kman, Mol . Med. 1995, 1(2): 120-122; Fol kman,
Breast Cancer Res. Treat. 1995, 36(2): 109-118;
Hanahan et al., Cell2.199@ack@8fdudd 353-364). Efficacy
of anti-angi ogenic thera in ani mal nodel s has been
20 Mesidprns eftcencer kg 4%@5 em splid tupgrsehogdey etrdodnn. N.T.

1 .
AcaggY %Gl%gl @270 JBgﬁ]g %Qe 1 1§Jejﬁgxﬁn reﬁgl?%tf/ 1@3@?01%8& thfbatg%es
suc}ilﬁﬁhé @be of ivemajlomat ar&ibodies an®Pirnmesdiorys. ahtiSmeigehicAllerapy

CR Conference on enesi nd Cancer, 1998
for thp &repleant gheapeer, W%%Ma!gg?e(géow e rqcpgifan g afikiugtors
requitfeH %ggﬁ&hé(t e, h& Bldalvese! foﬂrﬁﬁ@ﬁ)sfopgusﬁﬁﬁécﬁg%mr S

are nouri shed. Further, angi ogenesis 25
(Fol(qnae Amahi'arg dﬁﬂl MAS c4%4 1 G Folkemdn, k. Meéri%ﬁpl(%a@@dlﬂ

Ptk JE6 hedh e+ diintio pore) 15eL RE LR AF a4y £l oo,

86(f)t $53-364%0 '}ﬁﬁcarc?%%ﬁﬁtll )éngl@@éih@ﬂ%[’%%ﬂ i ahiit]l BiddeRhab ®Sen
been directly Correlated with ose tissue |oss and

demppsiggied (\MEkuenes ahi GarcenBde1996,ii6: KH Ssig@eBergstrom ef al.,

[ t her.ap S [ [on
Proffie SRR RO R DAY o™ I SR ool ¥R
Merdf¥e2 et AQ) PP8scedfAg36F SHoéidb)iA C@Cﬂﬁr{fé}@h&d@i Mngingsnesds and

tissue does not require ang ggne3|s except under

Canggreb%&l, Absigace Bl mianaAyeR-149: dn th (o gagipgenesis,
i LA EOS O B 0L PLERL b R, e
(i.e.] Spuiah eV Blilafiition) has been implicated in numerous other dlseases (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 ez al., Proc. Natl. Acad. Sci. 2002,
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, efc.). Accordingly, a requirement for

angiogenesis is a significant difference between tumor cells and normal tissue.
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angi ogenesis is a significant difference between tunor
cells and normal tissue. 1 WO 2004/110364

wOeCTi4192604/ 016948 | nportantly, the dependencyCofUS2004/016948

tunor cells on angi ogenesis, when conpared to nornma
cells, is quantitatively greater than differences in
cel | | ication and cell  death, bet.vve‘%{] nor nal

r
Importatha PERGRACY Of BERRE celfion pReipgsngsis- PG Hoi n

norf8NGHE, is {RAItARWelPerARS)} A8E AR ShcbSRIAIGSp KEUBRA land 38
has been 'shown by humerous studies (Parke et al.

death, Peiwieon norhgd §issue3nd Wpgoriiizgue, Rajich are ofen explaited inGanedr
Inst. 1982, 69: 1183-1188; Ziche et al., Natl. Cancer

therpp¥; - 1982, 69: 475-482: Qullino, Anticancer Res.

198Kngibgetiksis 1BirtSEppetiat BaHcen 3howh 8Y @ldfdeRths studies (Parke
angi ogenesi s and hence tunor g I n ani_mal nodel s

wt h
et abyselibeiied. 1988y 151 EmblRa e s do ot Chaseé bdet982, 69:

I ' 0 tcql .
11553085 Bfine, @ ot a® Bhder B A8 6P 75 MG ORI g
Res | BIBE55(2)-111531 1 SR) 4 AtteMpishit geoventing angidyenesis adjinge 196

37(2):.287-2 T .ap h ' ted both ..
e300 Ao T LS of AR G
the %& : I 8lal aWeurdsﬂ{;EWO?@@@ £BDbI BRk 8% NAwm. J. Pathol.

US99/ 20374 ha shown that the copper chel ators,
1990£135(3): 1 €2 ¥-4149; Moshidh dadle Wemegsuhgere 1 92 8 7(@% 287-295). These

treati.ng di sease e.q., solid tunor grow whi ch
soicao B AR AR oBbth drelihrs fnd o e e M btegER
Bre®88400 € 1R SinStiorf? ARBlicaidY M. PO TNEY99/2034 19/ shOWE that Fhe

tunor cell growth and survival. Hi gh copper |evels

coppstichelatons, fegh tettathipmalyhdatehaay he effestiyie it tresling dipenses (e

.patients with n i fferent solid cancers
SOII%{%?Jr%?/‘X}Iﬂ)yWB‘?CBé?‘l“%ef ng}eg%%eglrs' Res. din. Oncol. 1984,
108h addifiod 1&)he iMOGEOH bﬁangi@%dhaéiﬁioap”péryb@ailgo hase Héiedet role
t

20 shown to down-regul ate e expression of NF-KB as _,
in tyyagn cellgrovii asdtsurival Haghseappat lewels ewist inthoth the pigsng apd in

AT B RT3 S oL ey S R
CamsysSReMOfay Oheoli 108d| V@8] 3il -38Yi Rédently,t tetrathionsdibdate has been
survival and thus its down-requlation |n_tumor cells

showy tq dewarresube thesantesion ghbis s as weH ¢ inhiit ge fragglocation to
the ﬁ&c@@.ﬁrin %Eeilnﬁg %toqg Il%}éé&ogant?éll rcgﬁ Yiﬁlta S 1&? gpé:l{jétrbg.l, Luncer
novel conpounas su as tetrathiotungsta conpounas,

ResVE002062: 21864 8P PR I THNEF - aByStentihey be viohed ih enddidting tumor
expl ore the potential of copper chelators in treating

cell spyivsl amd B ifs idagnangilainaria swnonerilsiby tetgatbiomodyhdate
suaf Y DG SEE i lp BRORAEL S oo

vari ous di'seases

as yaebatigdly, veDcangimgentaias i@tthiofsgaaeeempanads, which
obesity along with copper metabolismdisorders 30 .
are ppppebeledonsy ae romingfl & rudlyrexplosy theinojentigl glegappgischelators in

treaﬁﬁ§ %d/&gprg{/&%ﬁ %ﬁgiﬂ@ﬁe@is LHE ilundSR 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
neurodegenerative disorders, obesity as well as treating diseases where the NF-xB

pathway is dysregulated such as inflammatory disorders.
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pat hway i s dysregul ated such as inflammtory
di sorders. 2 WD 2004/ 110364 PCT/ US2004/ 016948 3.

weunang3cdhe present invention satisfies this aad/ustdeenico4s

needs by providing novel tetrathiotungstate

derivatives, nethods of maki ng novel

tetrathi otungstate derivatjves, pharnmaceuti cal

conposi ti ons of novel’t et Mngst ate derivatives,

netRdSeseht Mo bn sati s ehis bRl b@EPhEHL BY ptiding novel

derivatives to treat di seases associated w th aberrant
tetrathistugstpiezlgtivatives copibeds ofonaling neyal HtedHewpgstate derivatives,

ur odegener atj.ve di sor.ders,.and Lt V.- .
L e e
novbEbirahidheiosagsdeivativetas iréaidivasestadsdeiaat with a‘pexeam nt

di seases associ ated with aberrant vascul ar i on,

vaseuFetonsoRRB AR isEudisudes, rﬁfélmd@a@&é%vre ifpgers and

obegk};‘ﬂ{dqﬁétﬁodso%l{f LAt cdf QQ{ﬁS&%f{t@t‘idtﬁl’%tuﬂthaﬁ
aspect &n present | nvVentron provi des a

derieoatines ttteafor ptavent disakes dssromiddiw(th )abermrt FascRbarigatiew

Y- 2 Nt-R8 R3 R7 m 15 or a sglvate dr at

COPRPTGWE@F@1lsﬂ’e¢1§%fieWé<P4?gefmaﬁVR2hSq1§e F@?egl faﬁﬁ K7 are
dently hydrogen, alkyl, substituted al kyl,

dyer’lggllgﬁggsubstltuted aryl, aryIaIkyI substi tut ed

ar y[hal fleyt aspect cthe prdswit, inembioh ptavided acnptﬂp@ah& ¢f structural

cycl ohet eroal kyl , substituted cycl oheteroal kyl,
form@aéDoaryl , substituted heteroaryl, 20

heteroarylalkyl substi tut ed heteroarylalkyl,

het er oal kyl or substi t ut ed het eroal kyl; R4 and R8 are

i ndependent |y hydrogaﬁ aIkyI saﬁstltuted al kyl ,

aryl, substituted,ar LA 4 af ebk L.gsubstituted
aryIaIkyI cycloaB substl ut eg cycloalkyl
cycloheteroalkyl ﬁ%stltuted cﬁ%loheteroalkyl

het er oaryl , substituted h eroaryl, heteroarylalkyl,
25 substituted heteroaryl al’kyl, heteroalkyl or

orass?%{é h#l a6 9 eLRR Lo nagig: absent when N is part

omatic ring; optionally, Rl and R2 taken
toget her are alkyldlyl substituted al kyl diyl,

R, ?{Q,t 1%{ &g’l lj{walm%i ly are mdsep &enﬁ}llj h}? rogeer% % o?ls Xéthlllf\éld ;alléri), a§y1,
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 heteroalkyldiyl;



10

15

20

25

30

WO 2004/ 110364 PCT/ US2004/ 016948 optionally, R5 and
R6 taken together are al kyldiyl, substituted
walbbos1dodgh, het er oal kyl di yl or substituted PCT/US2004/016948
het er oal kyl diyl; optionally, Rl and R2 taken together,
R2 and R3 taken together and R2 and R taken 5

toget her are al kyldiyl, substituted alkyldiyl,
optidnellarR R drkan togetbensse phyidad. quéfﬂfél?eéa‘ﬂ)ﬁ@aﬁ'i%d’y| :
opt i opal | .together, R6 and R7 taken
ham?% 3?&@#“§W§ﬁ%gggggggg Saﬁg% toget her are al kyl diyl,
substituted al kyl diyl, heteroal kyldiyl or substituted
.10 _heteroalky] di yl; opthonalk and a 4
optiqralis i eHsEHhgh K SHE: fah tg? e&@%ﬁy RR aken
diybstiflied MRSl WetdohiRyiangal kotlsdiutéd and 15
t°ge@%§‘{egﬂ%’}f\%¥)’- 2,Sl(v5512?_2f (vngg)yz,ﬂ(vxzsn 2 ("
hete@SKyldyl, (W2s11) 2, (WeS6) 2 or (WS 13)_2. In a
second aspect, the present invention provides
pharmaceutical conpositions of conmpounds og t he
optibAYIgNE! AT RHARerDIbREMBE @lahe B ta@mpssilicr and R° gah! sy
conprise one or nore conpounds of the |nvent|q£,
togethed arstadley1diy], sebsiisuted abyldiylcheerpalknidivg o subsHitedit i cal 1 y
het acgg@ﬁ ol e diluent, carrier, excipient and adjuvant.
€ el-‘ﬁ,?. X s

ce of diluent, carrier, excipient and adjuvant
wi || depend upon, anong other factors, the desired

node of adnmi nistration. | third. t he present
Opti@fm]flé(nﬁ ol }Er?r Blrrogethst ?‘F@&ﬁ(y?‘wﬂ %?@Hﬁ%%ﬁfﬁiddlyg’r e\e e n? i ng
hetegogggﬁ(ﬁgf?rg gt%b@{iﬁﬁédjl%téro‘&m?fg%g,t &ld zed by aberrant

I'on, copper nmet abol i sm di sorders,
neur odegener ati ve di sorders, obesity or NF- KB

, dysregul ation e : ral |y & nwo 2
Y? wﬁ%ﬁqg ﬁWﬂSﬁSZ’t(§p2§9)p ah;}oégs 25@?2%% o k%]?é@u ¢ LW??@ atrent
(W82 Pr evention a therapeutically effective anount of a
*6hpound and/ or pharmaceutical conposition of the

i nientseand aspecs thopresent agyjsaten proneleg phaEreeytiidbnt i on
pravi des. phar maceutical ¢ [ L bhdo
con S PRGBSl bl
gen@BY E@prise Gk G nadrt ZainbOihds 0O e nvertioabiofdratns di sdvaier s
neur odegenerati.ve di sorders, obesity or, NE-

KB ..
therdyfand guibatansutieplly ssaentaiie dilpenbhedH1os C@LR%?P@PE At agt.

o Leyantdon. 4 / Gt il e QA RO Sh8ng Bther
The_Eﬁli“P&e _0 _ ’é%%?’p(iaf%eﬁf\%%&@gé#g%ﬁngsQE!{ ggﬁ e 1 éa)l}ll’ Ustrates
factbRNinBidedifA Rédoetidagaiasticn. by ammoni um

tetrathiotungstate in . ) ) .

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-kB 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

NE-«B dysregulation in a patient in need of such treatment or prevention.
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Matrigel (r) plug assay. 5 5. Detailed Description 5.1
Definitions "Conpounds" refers to conpounds

weneampessed by structural fornmula (1) 10 di seCo882004/016948

herei n and includes any specific conmpounds wi thin that
generic formula whose structure is disclosed herein.
Conpounds may be identified either by chem ca
structure and/ ¢+ BriskDeseriptionof thg Drapmes: neni ca
B B e R onl by b bt in
Matgei®phg.assa@onpounds may contain one or nore chira
centers and/ or double bonds and 15 therefore, may
exi st as stereoi soners, such as doubl e-bond isoners

(i.e., geonetric 51 SoOnNPelled DRSEHPGIEr S Or
di ast ereoners. Accor dth"hTT:%ﬁ cal structures
depi cted herein enconpass all possible enantioners and
st i.soners of the illustrated conpounds including
5‘lthgé%t%%li@%m*som&*ricalIy pure form(e.g., geonetrically
pure, enantionerically pure or diastereonerically
purcgg and enantiomeric and 20 stereoisonmeric m xtures.
Ena Igiess rcomperadTRIcPPATSRY BY sguctan! frgmula (1)

dilect?s%ﬁ 4&Sh addhOubaEHy sHOTRO BERPoGAR Wil TBaP %c?&hg forrmfla

stereol soners using’separation techniques hira
whasy Btrhetaiess tizclsedheesinwelomponndamepbt kiensfied éider by chemical

artisaj. ounds also_ exist in several .
sty SHlon DORGRREATIRCRaT SB LREHEN S hemical gane
confIR @Bkt X sHNESire i§ REfeRRINati RCEOHE M&{ilb@i ofith€c b?gﬁﬂzagl

structures depicted herein enconmpass a [

S

possi
Commpaitndseray cofiermmeneafr mdre chirdliwshiest and/ax clopblgbdsds and

ounds .al so i ncl ude isotopjcall l.abel ed. conpounds
therg R angEigS Rist D atsr SRAVS UefiBlsrthmta et b CoR R
isorhér9)NehABiontOdH Gadl@eSmERN VWRBSIRH, e fHRUNER istrubtatddr €.
Exanpl es of isotopes that may be incorporated into

depicirsl Ieseip eneraepass all pessitle erantiomersraidstrscoigmuperg pé theot
o Linited t H H, 14C, . 0 .
ittt e g oot o Aot Prtercall st orgl (G Pbggianty

pur§ @h¥@ieskricallypureiod diagtbrduindikdll pped) hid erBndoteds and
N-oxi des. . In general, the _hydrated,, solvated forns
sterggisoINEIANEEE e r BnagtioRicHC A sEEopeMSFic IIHE spseea e resolved
R . . 3 .
B0} B SO RTA  ld nDl er
chiphyyaitteals téchnimesvell &gonwvi & thetskilled attisen. u€empounds may also
.contenpl ated herein. Further, it shou

exish g greb Bip i) IORD Y g fudingd. b englSiidas §‘fr‘tg éalv?n A pixtures
oAb o hepEBTRpA A6 bl A1l
tautpaetic &rnstof tet ilingirdted ¢dmepovads. Gomphendsalsednélede tsaiopidally
labegg%%{rﬁf%gg&ggr% o%g ro} m%fre .%ggnts rl‘l%wr/e A akl)t%%nlié r%%gst diftrel(reefn? %r%mt {he
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, ’H,
3H, Bc, e, PN, 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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5 unsaturated, branched, straight-chain or cyclic
nmonoval ent hydrocarbon radical derived by the renoval

wofhomnaodsydr ogen atom from a singl e carbon at oRCOfUS2004/016948

parent al kane, al kene or al kyne. Typical al kyl groups
i nclude, but are not limted to, nethyl et hyl s such

ulr?;e@;;]ﬂa nwylglybn ,‘pirtﬁggg%lwngggt/q? the ggx@p@g% lﬁgtgqtgcf that brackets
X lecul
mdlc(%gq q%y P?l,nt glt‘)atYac gﬁtrogglll 1?%1;1]%1 sYIJui:tqu{: @gh% E)é?»g%tith¥ gnno e::Lcuyel |

prop-1-yn-1- yI prop- 2-yn-1- yI etc.; butyls such as
but an- 1| - but an- 2- yl

2- met hyl - -1-vyl
o ke Vyieshaas 28 pot of w@%‘éaﬂ%%grﬁc’%f‘e?s B Setprateg gr
unsa%&f%teg b&ﬁncfed s@&g%ﬁ-%f_lazm éﬁ ?ﬁ%hs%ot%ﬁtg]aéna E}édrgcllﬁg%dnlraﬁical

derivadttarthe Bemimfmh eﬂeryd hydoqgeh@m fiomey smggﬂcarbon atom o¥ a parent

alkalgqﬂgllk%?lg%r ?leg;pe 3]65}3)(1631 ]ggﬁg{ gr%;tl}{)sa 1n%]5u%6 dt%ﬁ%re]néf lh‘rri}ted tf’ , methyl;
ethyfRidhch as 8Ashy1N&hdnyK&thyhbE pl&syie sush lay bropiaﬁ— 1S§|dep:rlopan: atylly

intended to 1ncluade groups having any dIe)g 5& or |evel
cyclopropat—ﬂlf}duproprl -gn-kyl, Peiro B‘thélvpliﬁ’ﬁ TSl vl l)y single

b nd
Cyo IR RO B B AR b Jaraope yEr s f g
suctCR A P—g'[ RfnoRgs- rﬁétﬁy]&fr@pkﬁﬁlhla\ﬂ -mgthyl- ptqplaa@ -y
0]

| bl dtriple 20 b b
cycloMEe a1 vl <512 2R Ry BPOPS Pt Sl 2 kL
but-g-segge—ylépgtge . ag%lnkla% hté a-1 ldi%%[‘%g} cy@Bbut- 1%%1’%21 | " are

ky grou conprlses from1l to
cydag)utcp,elbgrylpd}@mmmnsehm biyebabllyyn-F-ybimt149-3t0 car bon
- atons,  nost preferably, from1l to 6 carbon atons. 25
but-37édllk]abﬁllet'c SR dithesltG or " as part of another substituent,

r ef %f%ﬁ pabigidallPhane 9&{1) inshidaie@ips Bvihg a0y degree

cyc |cal derived by the renmoval of aqne
or léwﬁobzgaanataxtmmt gmmpahzs&{ln@bEI@adeb pinglesarbon- Céﬂﬁ)élr bogds,

al kane. Typi cal n
groyps rhay]élg otn% %r H@{fﬁ&(ﬁ&? é/aé?c%g on b?rg%agrgﬁg 1 C lfe d%ore
tnph‘% Qﬂﬁaﬁ JarBGn’bonﬁg Qrﬂﬁgi‘oa é’lﬁav(ﬂgstﬁﬁdtﬂﬁs/ bf smgly,cdombtaoqmﬂrtﬂp]e

; butanyls such as but an-
carl:tmtca[bcm-l;dnde s&&mm speyificdevpbph §arturlgp% gﬁntfng}@d the expressions

H%V b‘m 1,| § allgx%ﬁgi’p{rgﬁ 2Per¥felrat(bg§_}, aﬁwg}%rciqp cg;npnses

frorh 19600 c@fboﬁ%td?ﬁ’d inod prRiwiblefraulisbillwarton atehgmost o an
unsaturated branched, strai ght-chain or cyclic alkyl
preferadily; &fonh4¢0 AGaRON RWARE one car bon- carbon 6 WO
2004/ 110364 PCT/ US2004/ 016948 doubl e bond derived by
t he renoval of one hydrogen atomfrom a S|ngle car bon

at o Rhnyd” BRI oredslpartef airdsthelgmmsmum;yretﬁsrs ma griterated

the cis or trans conf rira on ab#:t'g tff
brapehed, sttpighirghaia gr cmlw@ﬁw @il%?& geryshy, Sfe‘B%Ya 3t &%ot
hyd|rc|> grgnta?&‘l 53m ggiﬁgﬂyclarbon 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,
butan-2-yl (sec-butyl), 2-methyl-propan-1-yl (isobutyl), 2-methyl-propan-2-yl
(z-butyl), cyclobutan-1-yl, etc.; 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

6
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propenyls such as prop-Il-en-I-yl, prop-Il-en-2-yl,
prop-2-en-1-yl (alkyl), 5 prop-2-en-2-yl,

woyel4apedsp- | - en- 1-yl ; cycl oprop-2-en-1-yl; but eayius2004/016948

such as but- 1 -en- 1 -yI, but- I-en-2-yl,

2-met hyl -prop-1-en-1-yl; but-2-en-1-yl, but-2-en-I-yl,

but - 2-en-2-yl, buta-1,3-dien-I-yl, buta 1, 3-dien-2-yl,
doubdzg/bmxdbiﬂwbd by thexymovalcyf @h@b}lﬁimgﬁfbfﬁomfwm a'single carbon Xtom

0 3-dien-1-
of a BakFAIRFTe. §° EUBFNe b he B Se i byt bout e
doub‘i@l&ﬁfd%s)t Typitalilked Wl Fﬂiu@@l mcbrda,rimhaﬁb nattlinaiiegiht ; ethaiyhy or
cyclic al kyl radica

havi ng_a e b
provemipsuhiss Rt ppor he P Shar S DALY ogon o

ho I
T
but—I—@m—l%ﬂhMﬂ-yll 6n-2{yﬂ,(23m§liy‘&pﬁlp€hela-§ s op-2-¢n-Y1yl, o2 en-1-yl,
but-ﬁe@'gﬂdy‘%lﬂt&‘lyﬁ dleBL}f Yllb'&}?flg @%Q%@at f r’\l?'i'e)'f’l'l Yetc.; and
cyclcglﬁg 1- ért@ g}itc%ll&‘? Lys_gieAvi -1t 8Rl; fan@fheﬂikepart of anot her

erd to a saturated or unsat urat ed,
branched, straight-chain or cyclic divalent

hygr car r deriv

d&ﬁ@@bﬁ%yo‘ﬁ% fR s Bk e s AP pleBP B3 1Rts 8 p A Satyrated

branglfledast%g RAHH ord K BOSlkyBrafie Meha®Tngalt kdaseoneasartion-dakteon
renoval of t wo hydro en atons froma_ single carbon

triplabomd ddrivad foarﬂemermvn ne A REOFED Bfompfi Ry AeSNEtR garpRp atom

nonov ent |
of B} e aPLr Sseigpo B iac Bt BoCREHelo, WG
propg'ﬁ 1s iadHf @ﬁﬁﬁ? 18008/, pRypR-gat1-9l, kiel; dujynytsrsoapss i ncl ude,
are not limted to nethand|(£ hyl di yl s such as
but-ByhalnylL but by 13-ylebatyn it atbgdfer 15 ol yr
ethen-1, 2-diyl; 25 propyldiyls such as
propan-1, 1- d|yI propan-1, 2-diyl, propan-2,2-diyl,

pr Cf{&iﬂ_f},d yB-tli Mielf arys bap Dﬁqumﬂae:t ,sabaﬂuttydm refers to a saturated or
cl opr opan-

unsqturéﬁ'd; brgnca}eg} str%gcig p:lh%mé)ﬁ C cly ddy{}?nt hgfiBorSXrbon g%l.%pdenved by

the Jem%@all of?bng Eﬂffhro g‘éﬂ ‘é{oi)rpfr&lﬁ eIaCI?éS‘f tholdiftedtht carbon atoms of a
en cycl oprop-2-en-1,1-diy

parent ﬂhand agknnd pﬂalk{ylgd pr by the rergmg} oditwe Bydrg g@rhatg@s from a

smggallﬁag?pnla gfmdqfﬂ paremg P@(ﬁnez aé(eg% %‘/ﬁ alk%g%t afhe]tw% rgbﬁ’civ'alent radical

cent%rsrﬂ?tegéfﬂ VSQEW "tﬁe éivﬁibl‘{ﬂ radidaligehiey barpfoﬁﬁémnds @itHithyd same or
cyclobutan-1,1-diyl; cyclobutan-1, 2-di

differgatl abdoas. a"ﬁy@pa-adk}gqhyl gratpd inglgde, but aqeyqot ermted to methandiyl;
ethygcﬁylspu aslétﬁala {)rdw]z bﬁ?}%l% i yZIe('ﬁzl% 'ggh_eﬁ_lyi dxffl et%en—l[ ,2-diyl;
pro;?y‘lc‘ﬁ?fsrbﬁéh/ hd ﬁ%{i@n—ﬂ’ rlqnsm pﬂopln—dmldhyl propan-2,2-diyl,

di en- 1, iyl, buta-1,3-dien-1, 2-
Pfopﬁllt w13, cciana- uwhyl qyglogropan=loft-gHyl.-Prap- 3 %rl 1-diyl,

prog;éep%—&&lﬁ Hfg'é[l%n ij'ggcié rqu-glp (1)4’;/ &%pg?é'loprop 1-en-1,2-diyl,
cycl%ﬁfdpoiléﬁ-gzzl- )gd Jay@toﬁto)pl-Z-elﬁ‘r)‘lﬂl-dlbl,lpmpll 3ndi, Iﬂd}}d, ae.tloutyldiyls

suclggﬁ,ch);g;:iqh dlbdd:(pjl.itq?lﬂl 2- d?;yld{)utan-l 3 51yil b¥1tan—1 2? dlylyblitan-Z 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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buta-1,3-diyn-1,4-diyl, etc.; and the like. Were
specific levels of saturation are intended, the

waananadzst ur e al kanyl di yl, al kenyl di yl and/ or PCT/US2004/016948

al kynyldiyl is used. 5 Preferably, the al kyl diyl

group is (C1-C20) alkyldiyl, nore preferably, (Cl-d o)

al kyl diyl, nost preferably, (Cil- CG? al ky |d|¥ .
oycldbued enr b3 diyl ecysirbut-atendl, iyt dyelobafara e LE-dloups in

exelgbugh 3 g harivy e Fabanedh Bk P S, M ethanc)
butanfﬁ@@ﬂ 43l evh . 4dr @PERE) Whefwstpaaﬁfh 1ot gﬂsa(dmncmm)c)

Ad the’like (aiso referred tg as ﬁélenf 1defl
mtendnfﬂ rth9 nomgmylatigeiafiraaylstiylpglikenyddiyka Givlgp vy ot her

Prefedri;l M ﬁ%@&%dlyltr%%o@é & 23 )%2%@(1 Ino?@ﬁi‘e&ralﬁkrkodlcttm

g erm na a ent” radi ca centers -
alkymeﬁl mssi padfetably, (€ eGevakyldifyl. dPrefemed raoeg@ﬁlrateé@pmlwm each

FETRERTG T A
mett%{lgfﬁ) g‘ﬁé‘cﬁgﬁdﬂd harR¥D- d@?l @!hﬁnd) brophiiil t3edin @rop@bhano

0s such as ‘et hano, heno, ethyno; propyl enos

butagUghdas (trtapxrmd the bipg {a}serrgferrpd opes{ allcdprn, dgBned infra).
prop[l]yno, etc.; butylenos such as butano,
but[ 1] eno, but]| 2] eno, butal[l, 3]dieno, but[l]yno,

but. &R)” biskiE oBhelpatner anothie€ substituent, hefeisité e stryfight-ehain
specl evel s of saturation are intend

alkytd:nydegmllqah&m@ tved teammal mpRavalenhFAdIEH CEeTE g‘ﬁ%v‘?‘{;bwéd
t he . al kyl
remeaof aiors ot e PSRy ¥ g S o o
stra1%¥1§&?a'hh r}érllqt aﬂl@lxe@iker@ dfglk@fll’lekl Typeafaliniew groeps include, but
ral chal n saturate a r ano,
o o ipeno it TR A

RN £, bubRRisSuélD
sucl} %siﬁ%ggan%r @g%ﬁ)& p?%)g?ﬁmﬁlﬁ B,thH Str(’s? butﬁarfiflf?u Al
butaff}M?ﬂnﬁﬁHdlﬁ%(d bu@%ﬁ?@,lﬁkﬁeﬂ ?iﬂlmdt but{alr]yno b@ﬂ? okywt[1,3]diyno,

et eroa et er et er
e e L R e

; t I 1s.(C;-C
a]kanog%ﬂ(ﬁﬁ’) Q/Jr%ﬁé)% is @%ﬁy??efe%ﬂ?omﬁa%ﬁ?rgﬁgg 6§ o( ﬁ%:, e:l(;)

alk}tlmb mok@prewablmlaﬁmmkylmw m@bpmf%%blés(cpﬁ
anot her su tuent

di g
pref st cpiess ol srerss iy ellyr & BRno flang, propers
df&f}@g,l Kal kyI cycl oal kyl, cycl ohet er oal kyI aryl,
but&% yl ' het eroal kyl, heteroaryl, heteroaryl aI I cyl,
as defi ned her ein. Representative exanpl es include,

BT ey 50 AL TN

am no

whér¥ ‘RB OREXHIdEeA, bﬂl@d' @loatkyl, cycloheteroalkyl, aryl, arylalkyl,
cycl ohexyl met'hyl - car bon){l am no, benzo&l am ?
hetdrealkyl, betetsoriH lmﬁqzrﬁ@fygq],l@/ e definef herein. Representdtive examples

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
-NR31C(O)R32, 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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"Al koxy" by itself or as part of another substituent,

refers to a radical -OR33 5 where R33 represents an
wabkbog11as4 cycl oal kyl group as defined herein. PCT/US2004/016948

Representative exanples include, but are not limted

to, nethoxy, ethoxy, pr opoxy, butoxy, cycl ohexyl oxy

and the |ike. "Al koxycarbonyl" itself or as part of

acetydamoinhegyclobbsilearbemtamines @fc:l,olxeesylaﬂqt%yd‘uce%honylf@mfc( O OR33
"Aryl" by itself or as
bmmﬁg??nb gﬁgﬁﬁ&) g@ gbent refers to a nonoval ent

aromati ¢ hydrocar bon radl caI derived by the renoval of

hyd f rhb
o AlG Seora? Ryt o) sk ot oG sal or”
wheleg:r om@?@sexﬁk’&? ? o yRRfallyl E}Juﬁ% defindil tdgie. BRpres@tiative

ceant acenapht hyl ene,
exangrlepinende bt gtb eanehmanfl by, Ay, ethemys BEOPOBENDEMNE),
chrysene, . coronene, fluoranthene, fluorene, hexacene,
CWﬂﬂE%&BH@ﬁ@i%ﬁ i ene, as-indacene, s-indacene, indene,
i ndene, napht hal ene, octacene, octaphene, octalene
oval ene, pent a- 2, 4- di ene, pentacene, pental

pemmm_na& oy iksiglf or g ek DB ArOhes T PRI IR ! 7S fb’acféﬂ‘éal
th bi
'C(Cgbiﬁ)h VF 32%%?:&?%{1%%@% de ;ﬁget hreul : E:.nePr ef erabl vy,

an aryl group conprises from6 to 20 carbon atonms,
nor e preferably, from6 to 12 carbon

" AF ﬂyﬂ hy ltselﬁg; qstpggp[f agqathgrssuﬁgt;qlergf refgrs) Eon%}nonovalent
235 dr @R 26th Gdkn & N
aronie i LT A Tn A oPorelydrent ety o
smg@tdaﬂilontaqu ofh pyreat arbmntiv ring systers, p?yplaaltmsyﬂ groups inplyde, but

are qqﬁ Lgég ?0 %u@g%@nﬁ%{ }nprgx 28‘1&11%%%' cal %aspﬁm%hy‘i‘enléyl groups

i okne Yzulede, MRRIMe SEHIPdne, looratlene, fluoranthene,
acepheh pht 16% h"ﬂﬁ'lra e e e Loy

ﬂuo&:ne amlxadmb ehel&epheme )hexalna@ s fadse psy I+ -indacene, indane, indene,

ht h h 1: d.t fi
R EEn SHA  enOTE b oke i e
pent@fe}i% ? beel,nze ﬁér}‘l'eﬁé l‘fﬁeﬂileﬁ%ﬁ gh@fanaﬂfe}ﬂeabllcym !p)ldlzsiens,qxj'rene

an I"al kyl group IS | al
pyraatlgene, tttbeceab Kcaplwn @Iek'éﬁl?]) thileng lh‘%l 1¥1y, ?t‘"n%yr
| al k t
oo R B SRR P g e

atorh$6- C20) aryl al kyl, e.g., the al kanyl , al kenyl or
al kynyl noiety of the arylalkyl group is (Cl-Cg) and
the aryl noiety is (06 Cl2). 9 WD 2004/ 110364

Z ﬁg&@'ﬁ%’@ ti?st%ﬁ%r as gar‘(‘f p &Ather%ﬁbétﬁt%lt fref%[rs B%nRRYElicdlkyl

uent, erS to a sat Urate or
radibd1 92 Whicht o of W hy@r@ehyilomsahhtrdaﬂ to Marben atosp eyrii¢dlly a
|

terrmg;lgr g@fqa%uatcgrg} 1(s) ?@%}gsiqelggﬁn n%;:gryl érgﬁﬁsigp%%}/ gﬁy?groups
inclfid& c, Ibﬁf’";&rlé ¥11)t BhRYPS, benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl,
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-Cso) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of
the arylalkyl group is (C-Cio) and the aryl moiety is (Cs-Cao), more preferably, an
arylalkyl group is (Cs-Cao) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of
the arylalkyl group is (C;-Cs) and the aryl moiety is (C6-Cr12).
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5 include, but are not Iimted to, groups derived from
cycl opropane, cycl obutane, cycl opentane, cycl ohexane

wana4tihesehi ke. Preferably, the cycl oal kyl groupCiraIS2004/016948

(C3-C1O cycloalkyl, nore preferably, (C3-C7)
cycl oal kyl . "Cycl oheteroal kyl" by itself or as part of
anot her substituent, refers to a 10 saturated or
unsaturated cyclic al kyl radical in which one or nore

ca‘
o ARy R e A LU OR Pt
unsaﬁ@it@dl RMlkyl YRG! WiRkes gicifitsletd of egtluadtien idiatended; dre
aton(s) include, but are not_ . limtedt

nom@iclat@tec cqu«&k@yé ap@plpplkonydy & usgd Tiwiceleoplgaliyl grousd
mcludgt s otthlﬂ% %QWWS%HR/% fr‘cﬂu\]ﬁcéa@ﬁghﬁ{aﬁé"é&éﬁﬁhtan@f

eroa used
cyclé‘péﬁt&h ectyetdhakdml and Itlmlpke IBIeﬁeLmb@ theucycloalikyh groupi is{ G 10)

gr oups gerlveg f |des azirines,
CYC1@4%ler@ﬁ‘éespre 261 éﬂ(ﬁ’é rlphol i ne, piperazine,
pi peri di ne, pyrazolldlne pyrrolidine, quinuclidine
and the like. "Heteroal kyl Heteroal kanyl Fbteroalkenyl
I—let‘@r/dahétanalﬂ(vl”l-ﬂausekf@r Ry pait 9f anoftger suhftifgent ref§1sKO RBeno”

satulp g ppantsi ey e Bt SR s A g progk s
any Qéfsgéiht%ﬂﬂ yEoRHP Stomks P8l Seddp¥adantly |rép1éidéd®htmﬂhe s@he ol‘mhlfferent
e carbon atons (and an§1a5500|ated hydr oge

hetertatoms.) Tmlealémmawrn&i@p@nbé@] eycarhop|alpualg) ictudey E%ﬁ?é

) T d, th
hmli’?gtt%’ll{[yaﬁ 6%%2 She5 u ps V\:?:I ﬁe%glg e | fn%ﬁﬁ%?dél i }]nt?ndg se
nom%élh’(ﬂﬁe ¥ loHQEroaHdahyla o€ “dfmolﬁﬁerd)dlmnyiéds tus¢d "Dyplcal 5-

-0-0 -S-, -OS, -NR35R36- d
cyclohqtﬂgalmggroupqnnglgde b_up@r@)ngi llmltp@]t% g_roups ée@(‘a %om epggides,

- S n n 1
i A R bl Fpcrh BiR8ine Rl
pyn@h&mh«p&ﬂhﬁﬂnbuh@dwIﬁhkyl aryl, substituted aryl,

aryl al kyl, substituted aryIaIkyI cycl oal kyl ,
substi t ut ed cycl oal kyl , cycloheteroalkyl, substituted

c y G‘![—l%t%% FHkH: ahg%{oalﬂiﬁ{lleﬁ%ﬁelrwkenﬁ yhRsdrbhiiuhed, B&eroalkyldiyl

het eroaf Kyl,” heteroaryl, substituted heteroaryl,
and Hetezoallaylyhail tigythemsel wastos o it of aﬂﬁh@réﬂbﬁkt%nélfﬁér to alkyl,

s AR HmT ok E5) i ab BFung RPN it one o

mor% %?Iﬂfé%ar%%ra'td&ﬁéj a'ﬁbI ah 1 BssbEaRY dyd@ige A@nisy dicageln at om
roma single 2004/ 110364 PCT/ US2004/ 016948

1nde@bnxtnndfy replmd emth mes@n@ aF difterant heteiogtosyie Emps TV ppicd)
het er oar

hetegBE pAaeT resrrnry drht e o incibdl bECuk o

limif¥daar et 181&0 O°NISOETRIE-S- c—mm?ﬁmﬁe ——N}Nﬁndﬂﬂie NENENRTR,
5m dazol e, [l azol e, | ndol e i ndol_i,ne, ﬁl Ué Ivﬂ@ R3S,

PR{’s0BEARorBORA - 1OsBErontde -S gmsﬁ’goll?e ar“Qd HHET e

R? 6,' I?a,oﬁag,rﬁjgl IQ‘Q, R* and R* are independently hydrogen, alkyl, substituted

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
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5 i sothiazole, isoxazole, naphthyridine, oxadiazole,
oxazol e, perimdine, phenanthridine, phenanthroline,

wohenaaizse, pht hal azi ne, pteridine, purine, pyPamuUS2004/016948
pyrazi ne, pyrazole, pyridazine, pyridine, pyrimdine,
pyrrol e, pyrrolizine, quinazoline, quinoline,

qui nol i zi ne, quinoxaline, tetrazole hj adi azol e, but
atom o 2 patshtheteiopPrAaSing syyiemz dyBica f%fr'i‘ffﬂ Lgmh‘%lnfﬁ‘éle v
r ef er abl Eoary 0 (%0) @, 10
nwéméfria HB0 8 gt SRR PRI PBol

hrorARIED B hehRE c@hiRAnY | furall] mileﬁzroeaj 1ndaed>1enndmlyj 1ngo]mqgs are
t hose deri ved fron1th|o hene, pyrr benzot hi ophene,

indoltrémrez tsobenae furpmd sl chromepe; lemﬁéoleqla?lﬁg?lm?elsoﬂ?ﬁla ol e,
tsel f
oo AP, RYIREI A R GERpEL A pimmng 511 o

refers to an 15
phen@@i€dine, Iﬂiehyﬂthlroade qhkndzmenplitbilazine, p@«fnchm PHYIH®. GRyER

atons bonded.{o.a carpon ato t e
P QUSSP AR pEpains WP e pul S g ine
qumchn%u onencfl tqbl ﬁ'u{e' fén@izé‘ikf'thﬁﬁia%lbetﬁlaable ﬁhiﬁpheﬁi@d

et éroar yl al kanyl heteroarylalkenyl
triazéleanthenet amdahqlﬂad KBrefgrabily thesstieroqyl gioup &y ey >-20

enbo ments, the a Kk
g DGR BB Rty om0 MepiBr Rt peirced
heteéaar%ﬁgr gkwhomeﬁwd pbmtthiephaieepeoly) mhkgthmphem 10
and t he heteroaryl noiety is 5- 20- menber ed
benzhftrar, dadoje, pyridine, prrdlneaiiigazobe, 9% Rygazne.
heteroaryl al kyl, e.g., the alkanyl, alkenyl or

al kynyl noi ety of the het eroaryl al kyl is 1-8 nmenbered

anci LB arIsiker ik Bt dfanathir Atbstipwhle rﬁ'grs to an
heteroaryl. 25 "Parent Aromatic Rin

acycic sk sadicahis which oof OHH6 IHEPESLHETT DO o Sabse Yl
typlcgﬂg 82?%%@%16%%? " géfﬁ o fofl is Q%X&H%Mpa Bét%aﬁﬂ ?ﬁ'cﬁi@ﬂ heliér8 g

ectron stem Specifica
speciﬂ&illdﬁ&ﬂmulésfum 1rttd$1ﬂledi,€tﬁe norméenphatafe he@cpagmkalkgn tic
systeny are f d rin y
el pr Rgont il ST A dng o

hetetd al;gglf(glr ﬁ‘]pﬁgﬁs%f &6 theb e%%ﬁé#bzﬁﬁfﬁ!kyl Sé,g} hthaalkahgl alkenyl or

orene, 30 indane, indene, tﬁhenalene

alkyﬁylﬁhﬁla‘ty fzthe hetemanalkylds 1 ilAgnaykaredrend the bgigear 366{1018%5 a

| ed | .
52 emhENEF Y U oL e20 RESTPRUBIEERGal, oz, h
alkaﬁw YREMA or %ﬁ@ﬁpﬁﬂ&aﬁdmm Rettdoartalk fllis bi8eanembéred anihe,

phene, hexal ene, as-indacene, s-indacene, indane,
heteromdyinmw#yap hhER-membersd hateeaieyl oct aphene, 11 WO
2004/ 110364 PCT/ US2004/ 016948 oct al ene, oval ene,
pent a- 2, 4-di ene, pentacene, pental ene, pentaphene,
PerphRALA rorRRRIRE B9stein ®p st beamparmfmn‘dl,er sibstitigetine,
pyrene, pyranthrene, rubicene, trip X
refetsrto ;) mhsataﬂamde:yah@on prdydyckering SYSfffa? éﬁYl glétce%‘&?%ﬁﬁt ic

electron gystem Specn}lcemé/ 1ncluged within 3fte @&fnﬁucﬂf ofa‘ﬂgfeﬁﬁéromatlc 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,

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,
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substituent, refers to a parent aromatic ring system
in which one or nore carbon atons (and any associ at ed
waypdiagessds at ons) are i ndependently repl aced w POTHISE004/016948
same or different heteroatom Typical heteroatons to
repl ace the carbon atons include, but are not limted
to, NN P, 0, S Si, etc. Specifically included within
octalehe odelenmipeniard, dilicne, peptacens; Petelens REBRRISIE, PITHignC,

used ri.n SYS nor e
Phe“&¥ene’t n?l}%fﬁge A’F(‘éeng’rp&?}a(tl éﬁg&eé hgraﬁ}h%%r e of éﬁte he
nqﬂkhﬂ&§z@@ﬁmﬁﬁhumahﬁﬂﬂ@nmwnsaturated such as, for

exanple ar si ndol e, benzodi oxan, benzofuran, chronane,
chromene, indole, indoline, xanthene etc. Typica

parc #ﬁé@%iﬁ%ﬁﬁtﬂlﬁ 5 s@&n’53§ It%ﬁoﬂ d&ﬁJaﬁQﬁ,anBMer are
car bazol (3-carboline,
subs@lhl’eﬁf}’&ffel;s t6 hparanheroneiin nng syréom 115Whmhzme or Mo seben
i ndazol e, indol

dol f
o S L D55 RSP LS B A BRI e

or difRPR Fwé‘téﬁla%’om ' Tgﬁ@@lﬂeﬁerodﬂ&ﬁmoméﬂa& e cathoadiiazoinelude, but
0xazo perim phenant hri di ne, phenant hr gl i ne

are g éindteidrie, N.ghthdl, Sziene, Spep\tﬁéalibdinﬁbldefb witthiethe dgfiion of
|
g eoniys ARREGiorEY 4 AR e RSt Gyl bbb of

the Hﬁﬁsrh% hohidfic aAdlbAOSBhbRO thealigdznd saturatedat |uammsted2$11ch
thiazole, thiophene, triazole, xanthene, and the.li

as, foPhanie auinded¢, henradinsian; ROl FlIOmgNg,C ‘E%%‘le Bﬂ8
ind rrpou dPOfetct hﬁéqﬁé{%gztebﬁﬁb V\%rﬁ m%ﬁ@ Eﬁg@?&@ﬁﬁ ifedldeybut are

& 4%h npound is
not ﬁgﬁb&‘ tos bRuRRle, Eﬁ’rb@zd)@tﬂ éﬁﬁlbohrﬁﬁchralﬁanafmhmmnemad:lhyolme
accept abl e salt" refers to a salt of conpound .of the
furanpiwe aziobm indamdlehindols siadaling, tnﬁéh%}%ul?@& ISBHEgm e

1801](1%16 \é%qtl%d glf&ait 1?(?%1,8%1&1'@ iso ﬁ% gxaz Cﬂa Jridlind) ek MBole,

ordani c aci ds
oxaBd16 pefimidivierehhmhiding qjhelnanmrdhlmﬁb phmatzuacpldhalsum,u ric
acid, nitric acid, phosphoric.30.acid andthelleke ole,
pteréshing, GHFFBY| PWFAThPBRGRR RSl BY Az RYIGR pyrigidige, pyrr
i 138 6Bl A0RD e pdie]
L L s T b
thlaﬂalbotﬂic@ham diazsw;mmhmeamddhehhdﬂ c acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic
acid, 3-(4- hydroxybenzoyl) benzoi ¢ acid, cinnamc

aci« c%ﬁ_ﬂlléa‘f' cé‘xﬁb&sﬂl&?’ MBrs20 Qe QB8 4ompound of the invention

PCT. anesul fonic acid,

anded pianesaehficaiyaceeritable ze;mcle,tmnwhmhém pIRPQUNg s gdministered
2- hydroxyethanesulfonlc aci d, benzenesul fonic acid,

to apagiftlor obenzenesul fonic acid, 2- naphthalenesulfonlc
acid, 4-toluenesulfonic acid, canphorsulfonic acid,

4- rrethyl bi cycl o[ 2. 2. 2] -oct - 2-ene-| - carboxylic dacflg
gl utRiiappaceniicallygicdeptable salt” refers to a salt of a compoun of thé

invention, which possesses the desired pharmacological activity of the parent
compound. Such salts include: (1) acid addition 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 aacid, 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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5 3-phenyl propionic acid, trinethylacetic acid,
tertiary butylacetic acid, lauryl sulfuric acid,
waqghkoeanids4 aci d, gl utam ¢ aci d, hydroxynapht hoi eCamiSen04/016948
salicylic acid, stearic acid, nuconic acid, and the
like; or (2) salts formed when an acidic pr ot on
present in the parent conpound is | aced by a net al
methianesulfenig acidacthadealfonicracidl LE@thanerdlSal Raiciagid, ear t h

e e e

-naﬁﬁthﬂ%ﬁb@ﬁ%xﬁﬂhﬂﬁ 4 hb1TE Y] ¢ o] damphmutrmc béide.
Phar maceuti cal r% accept abl e vehi iugplpq refers to a

4-methylbispelo[ 267 eck eneek@arbpmtc acy} g REPRIGAEI: whi ch a
_phmaggrogﬂ)gmo c:1<%j Fﬁlge{ﬁ\{/ﬁag%ﬁ%ﬂ _Sf.?]rﬁg‘r?eﬂrﬂtnyéﬁ(?&lﬁ %ﬁlﬁll @aur)al sulfuric

acid, gaédneocid, @rmamﬁmbld ihythexghephtieabiojd, selieilie acid, stearic acid, -
"Preventin rev i 0 refers t.o a reduct
moppig gt ik (2 SoU LER YO an doH ol Reeentih O
asdd Bhenffal e ¢ &, iafiafi@li nsataliba N MkalinB@arth
pare{él sea[ﬁgn@{s IJeﬁlot tgc}ndevea | op f% aa gat |1ent t hat may_ be
ion, ex oaenlitum ®n; pr m@p@@ewﬁh@nton@nen @éag@flﬁﬂeﬂé%@bﬁﬂﬁ?’

T R S L

that requires a transformation within the body to
rel ease the actrve drug Prodrugs are frequently

D PSS ghicler spfetscde poliiien HY%&XF’\Péem
ted to. t |
or o %rrtﬁwﬁgc 5 %&rrgmdﬁiﬂ%ﬁﬁi%ﬁrgﬁm B S e, 1o a

sul fonate, ester or carbonate prodrug, which may be

hydrolyzed in vivo to_provide the hydrox ,,CO nd.
An “Bationt’ ipelteles hﬂmrngdﬂp eggn%n%& ﬁ’éée“"f g sed

car banat e, am de, enami ne, im ne,
u“mﬁﬁgﬁg gﬁ% N- phosphoryl or N-sul fenyl 30 prodrug,
mhrch nay be hydrolyzed in vivo to provide the am no

rrgound A gar bog%/l L’FV?C:gngéfﬁl%E%}/n?ﬁﬁ%fonv‘zl?‘ts % to
d1se§*§5| o‘i{%ls%fde?g %hgﬁg Bf RE4t lé)ﬁe ONNeQ:hnféﬁl Hyhichy aLtheidisease

Ivo to pr de the carboxylic acid conmpound.
not fardmrerugsn & patleuhrt thys matvibetexpesed to orprEdigpasah o Mierdisspisut

han those |isted, above, ar to the skilled
doe%’i“?tryg‘é‘??‘pelil%m\?\ﬁ SR SYEREADS %:6%%55%%16948 " Pr onmi g
"refers to a formof protecting group that when used
to mask a functional group within a drugq nol ecul e

coﬁM”tm@rTmﬁgdﬁrh’labV%@ e aeplecpgthabreqyires 4 e
t
i« an,?fﬁg{lnql e %}fwg 5%‘60‘133 818&%‘?1%‘% agctltvgﬂn%r lig%&'ﬂérgzgﬁg?efq?}nﬂy,

althBﬁg’Hlﬁ)t nBeedsayidy, phEﬁﬁdo%ngl@ﬂygmawpe unitiifoensgerted ta tiyy pangitng

atons that when attached to a
drug 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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reactive functional group in a nolecul e masks, reduces

or prevents reactivity of the functional group.
waxenpliexs4 of protecti ng groups can be found i NPGraSzN0e016948

al., 10 "Protective Goups in Organic Chemstry",

(Wley, 2'd ed. 1991) and Harrison et al.,

"Conpendi um of Synthetic Organic Methods", Vols. 1-8

(John Wley and Sons, 1971-1996). Representative

AR ERRE
ﬁmct?(ﬁﬁf- gllo‘ﬁﬁ X’fl?lltil?rg tﬁ%ﬂy% rﬁol@ﬁﬁe l:@nvelrt@ e di'lig any @@fchﬂﬁg | Typically,

ME"),
the pﬁemomtyeml;heatﬂayhedéo iﬂmé’gg Wfadwylrl(Si that ergpedpayed by epgymaticy
substituted trit gr oups, aIIonxycarbonyI
or nagl- ?VW&%WC%SUH 8xycar bonyl ("EMOC'),

nitro-veratryl oxycarbonyl ("NVOC') and the Iike.

R t at hyd { ect | b t

et aaardon bbb e i TR A5
react?vet Itaﬁ{;tloqlt%K%ﬁE}? ¢h 9 fno?l%cmél Iﬁﬁs?%g e8RS @ﬁpr‘@@éﬁé’ teactiel of the

rs-as we Kyl etherss,
functieddl gmt@r cmum@tey lof etctexting gtcmpalcktybcsfduyﬂ lleﬁh@nset ahd 20

“Protﬂl‘ilgg‘léﬁ%i?g’gg Ryaanyy é#’ kg (Xé\{‘ e “na(ig@gbgm%% r epﬁl\g{:@g

' “Co Al of § et?f Ofﬁaﬁfc%@ﬂ%dsg’ub%ls| 1 18qMéHsWiley vad Sahs

st tuen I ncl'ude, but are not |limted to,
197 1- mﬁ) R@pneser@tlve GRG0 progmog gre@ps gicludgrpg R@qnotjgnm@

formyg:(a@tfb%pl\huorgetcdyéﬁbeazyl @(Zg]?)x%%bqn%? 8%%30, S(O 26,

: “TMS 1fonyl
tert bﬁ@%&a@o&n@l %‘2386’26&%@1&;@6)%;1\4 Qé?%l(&%%ﬂ%?ﬂé&w%?sg ony
(“SBSCY, BitpRend sublslm@ tqmmma yl BT DI NREORG 1,

L N

the lited Q&@P&&ﬁtbﬁ% e aattecthd gﬂoupsmbhade thont ent rait liyatited to,
al koxy, substituted al koxy 3 ﬂgall % stltfjteéj

those y&]ﬁ@dhkyydrozgy ETO5R &% @Fl'@épﬂkx}pte o plkylat tsg enzy

tntyggtﬁerg gg(w% 1% eg&Lethe@rﬁé{r RO AL Eﬁ@rsaﬁ%hk%ﬁgﬂ efhear ankd

Substi eteroary or optionally 0 and R61
allyt @et.her W|th t he nltrogen atomto which they are
bonded form a cycl oheteroal kyl or substituted
cycl ohet eroal kyl ring; and R64 and R65 are

| nd By ond ér M6r 0364
SRR U B ek Mo

indepydendl kstilaced whtht the saeelocdifietsat mghstltuégﬁéa)o H‘éfp@ab%ubﬁtwents

bstitut | t bgt itut I
mch‘fé( gP@??SqﬁPgéﬁ@g%ﬁ 6§)abﬁet Qr ryI-Sﬁdg’r %d:otgljolﬁ% ?ﬁy
—NEBAE A AR SoLRg e BRT - L ING heNni-N; 0§eD), a, OS(Q)QOHJl ch

t he are bonded forrgb a cy cl’oheteroaj;i(ﬁa)r
-S(GRYY iQS(O2)D AN (ONR & r-BEPKOD2 rPEY (OB HO5k ab v,

PR ORISR 5t SR, iR EACO R R - B0,
_C(S)ORGO NRGZC(O)NR&)R“ NR62C(S)NR6°R61 NRGZC(NR63)NR6°R61 and
-C(NRGZ)NR6°R61 where M is independently a halogen; R® R® R® and R® are
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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-SCN, -NO, -N®2, =N2, -N3, -S(O) 2R6, -0S(02)0",
-OS(0) 2R60, -P(O)(0O)2, -P(O (OR60)(0-),

WORU@I(IBRG0) (OR61), -C(O R60, -C(S)R60, -C(O eRBMS2004/016948

-C(O NR6OR61, -C(O O, -NR62C(0O NR60OR61, nore

preferably, -M -R60, =0, -OR60, -SR60, -NR6R61,

-CF3, -CN, -N®2, -S(0) 2R60, -PiO)(ORGO o),
substiQRE) Ik DRB], (cPEB)likyll SubstfuydRasloalkyl teroalkyl, substltuted

cyclol%%)eaw%s P gwé,osuggt%}{ég ﬁ@/mtteﬁagyf Eﬁ%lg gt}/tmag %eteg%%?]z F?é

optiodaly Rt GRPRY (16 er wifl 1B R gen afonYoBi0h theH(4) Bb ded form
P ege R60, %%nd R62 are ags defi ned abov @( ?

a cycltlr?@altoaﬂfgﬂl opubstituted cielphetergplkyhyng %fééegéblbfr SUpsEigPHe
Spéd 0, &5 ogH meNhyR® 1a.npk|600r
lnd%gesg}gsle{ or Oglr@%r desﬁid(nl S s g\]rl}elgii ng or %dﬂgmgs?ﬁe

-SCNEWeD oPI@) ENGf -N3h eS(m)ﬁéG&s@swz)@f Déén@)zRB‘h eP@)(@hs

PN REN iy S BPOROREMCTER ik, LR BP0 "o

-C(%)WDR“)”@ Rg}’m@@é( PNt %orewé@ﬁbrsayw or%be0, -OR,

I scerni b y the patient. In not her

-SR@nﬁmﬁOR@mCFs, t(BIé,aNOyg—'S(GDzR 0, rE(eQ)(\@R )QBHOPEOOR™HOR™),

Ry b doh QS 6l sorder ef, 60 60
R LR BN R PR raaT s bR brg: O™
—SR@#M@I@I, -ccatyyscnl 8@, @(bz R, eoe(o)(omﬁ%mk?ly,aO(@;R%f a

cal Qs)araneter& og2 In yet another
-C((é)ﬁib whewsdt 1.y andRare apdefedebp¥t.ers to
delaylng t he onset of t he di sease or disorder.
"Therapeutically effective amount” means the anmount of
a coppeupdot hedatmer®SofvigTilisdsd ol discedadefess, in pad | ent
for treatlmeg a disease, is suff|C| ent to effect suc
embodiszanixinamelerating the diseascor drgpsdery(he %%@gearﬁwmgt e

dev&éé;ggﬁt og?hﬁa(gpéégé or Widdst & r%r of tHeasRd _@?m pRihd tﬁ@reog.g L

ase and 1ts severity and the ,
anothet ghbodigtent “tre@ﬁng Tor “prastivent” refers toemalivadtang. at k{ast one

Ref erence wi || . now be de i f
phys R ger R WBIhaRS 0BG BREBIIE G e@eHRY TRVEHET DI
emdenLﬂle 8 fleRGL &e@ehtﬁleﬁﬁ’%féﬁct%'lﬁlﬁbﬂmtghhé Bﬁee&é %@ aisbRir,
ments,”it wll be understood that it is not

e1therrpmmdek]iy t(ex gl, stacbthzaﬁtrm dfradisnermiblotsymptase)s physielpeicaldd (e.g-

sabf P R pRision B Bton Tibabs el MR rbEsofthe

or H@Qﬁfeh@’%%fe?snt% defiythoaasbysRl 6Mths disasery dierderc! ude d
hin the spirit and scope of the invention as

deflned by the appended clains. 5.2 Cbnpounds of

r Lyl aI Fﬁr e a%w(al ouﬂt”qnéan ggmpglﬂ? that,
o un
Wheﬁtaﬂﬁﬁﬁ@fe?éd tharpadb@ for tréatink alﬂ%ease, is sufﬁc1ent to effect such

treatment for the disease. The “therapelitically effective amount” will vary depending

on the compound, the disease and its severity and the age, weight, efc., 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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R2-N+-R4 Y-2 R6--N+-R8 R3 R7 (1) or a solvate or
hydrate or N-oxide thereof wherein: R, R2, R3, R5, R6

wanw4R7034 e i ndependent|y hydrogen, al kyl, 10 PCT/US2004/016948

substituted al kyl, aryl, substituted aryl, arylal kyl,
substituted arylal kyl, cycloal kyl, substituted
cycl oal kyl , cycloheteroalkyl substi tuted

modéfy@akions bed @@hka/lbnts heinay ba lmﬂudedsmﬂsm itteuspt andtseopsaniyhe

hetero | al kyl, substituted heteroarylal kyl,
lnveﬁté?lé?%‘gqu Tibéirthe@ll?% th%'?”é’a het er oal kyl ; 15 R4 and R8

5.2 ar ;d_:ﬁ}ﬂg@%@%?@“d&ﬂﬂﬁ@ﬂﬁﬁla@ kyl . substituted alkyl,
ar Ty ry aIkyI substi tuted
ar Jih alfikstlomboytivhara thy Fompanyds pf theayasjion sagluda compound of
het al kyl , substituted cycl oheteroal kyl,

stru ﬂé L§HHW§18)substituted het er oaryl , heteroarylalkyl,
substituted heteroarygi al kyl, hetﬂﬁoalkyl or
substituted heteroal kyl jor r$p§§nt when N is part
of an aromatic rifg; 28 opf i gRal Rl and R2 taken
toget her are aIkyIdla? substltuR d al kyl di yl,
het er oal kyl di yl or substituted heteroalkyldlyl
optionally, R5 and R6 takewn together are aIkyIdin,

i tut | kyl di yl
or aég é{e:(’(rtfi‘ygﬁt%%‘i '055?/ ?raﬁﬁe%%gtr ?gna%ll yI yR’ o<21nd R2
taken together, R2 and R3 taken together and R2 and
R4 t ak t th |kyl di yl ted
al kyl d.eih 1%%3% eﬁgdiaie ?R;ﬂr}/e @Ligp%@%é% {%{‘gagn alkyl,
4
subs@%%efelggydﬂ%y]g i@%ﬂgﬁ@d \é\ﬁl«jﬁ% é%ﬁ egi apylallyl, cycloalkyl,
sub sﬁt‘ﬁﬂﬂidﬁ@loalk@ﬁ c@flﬁh«?ﬁoﬁ%ﬁ mutf]su?ﬁem fgcédmﬂeréﬁka]n Hete®atydken
et her are_a uhs ed a
substiiedr I@sarwm noergp etk it st EpEB Ay hefpippiotor

jR3 and R7 taken together are al kyldiyl,
Subsg&%édﬁl{ét utM}éyaI kyl diyl, heteroal kyldiyl or substituted

het eroal kyl diyl; and y-2 is (Ws4) -2, (WeS12) 2,
2%3%) %' g’ ke Zideboneatly Rydrb g a1, Substiltedalicyl, arii!

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;

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

optionally, R! and R? taken together, R* and R3 taken together and R*

and R* taken together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or
substituted heteroalkyldiyl;
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In some enbodinent, Yis (Ws4) -2 and all of R, R2,

R3, R4, R5, R6, R7 and R8 are not hydrogen. In other
wenhadieent s, Y is (Ws4)-2 and all of Rl, R2, RBT/URZ(04/016948

R5, R6, R7 and R8 are not alkyl. In still other

enbodi nents, R RS R2-N+-R4 = R6-N+-R8 R3 R7 15

Preferably, Y is (Ws4)-2. In sone errbogi ments, at p

| east oogticbIIRIR’ 42 R Rakandgdber B® mut Ratakgh togetheppbR

and BL13k6n Parbar aF Uy Bt Bray Mokd e SRR o7

l or ethyl. 20 In still other
subsgi;(rggg ?&oalﬁﬁﬁ@{,

odl nent s, and R2 are al kanyl. Preferably, Rl and
R2 are methyl or ethyl. In still other enbodinents,

Rl is al kan 4bstit ut ed al kan n " :
substit 8?%91&%@ n?ﬂé R A togethet z?f{: a{kggﬁgf %L}bzshtuted alkyldiyl,
hetefaMh Rl ¥r subdibsbd helerdlianslabky! , cycl oal kyl or

substituted cycloal kyl. Preferably, RlL and R2 taken
toget her are al kyl eno, 25 substituted al kyl eno,

het | . 2h al 2
pret er abl 7> Rt a AR L R TR BTN o
(W8t er gabdkyy’eno. In still other enbodinents, RL and R2

taken together, R2 and R3 taken together and R2 and
R4 taken together are al kyl eno, substituted al kyl eno,

he i eRdap X R eRQ RS, R” and R®
Pr %‘fgeoglg%&{,)&g%eg{ﬁg Eg ta e%ﬁdtséglg&e%é?,’ R2 apd JR3. t gken
are 1 hiydggém eln ainet eRtbodilerfed, Yt BKEVSH daad albof B, & aRkR e

¢ Pyeferably, R)(R3) (RN has the structure: 17 WD
R”, Boguy 3 185889t BN US2004/ 016948 N In still ot her
en%?%lﬂ%%ﬁemﬁ%ﬁﬁ‘l@ﬁtsﬁ7 t aken toget her are al kyl eno,
substituted al kyl eno, heteroal kyl eno or substituted
het er oal kyl eno. Preferably, and R7 taken together
are al kyl eno or Iﬁﬁst er oal kyl erﬁ). 5 1n still other
enbodi nents, RE-NRRANd=R{KSaNe-rhydrogen, al kanyl or
substituted al kgl{gyl and R3 isy al ky], substituted
al kyl, al kenyl, yl, arylal Kyl, cycloal kyl or R3 and
R7 taken together are al kyl eno, substituted al kyl eno,

PrefBbRY, 98k kWGP or substituted

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)(R3 )(R4)N has

the structure:

17



het er oal kyl eno. Preferably, R, R2 and R4 are nethyl
or ethyl and R3 is alkyl, substituted al kyl, al kenyl,
wanyl4/11esy| al kyl , cycl oal kyl or R3 and R7 takeRCT/US2004/016948
; together are 10 al kyl eno or heteroal kyl eno.

Preferably, R, R2 and R4 are nethyl or ethyl and R3

is alkyl, substituted al kyl, al kenyl, aryl, aryl al kyl

or cycloalkyl. In stj enbodi nment s,
R(R(R3)(R4)Nis - -~/O~1 ~~~1 ~i OHS

-hH [ N+~~O\ ~O~ + -N+~~/ 1 1 1 J N QAc

-N+-~Q 15 In stil othr nmbodi nent s,
R3) (R4) N i - A--"OH t II
ngﬁ%lﬁ@h%éemh)‘?d(@% ﬁs)apﬁk)RN hen10oys SR lgwm swbstituted

alkyiagﬁ%_,/ %}ggﬁﬂﬁg&ﬁ ﬁ 4ﬁ%bst&tﬂte§the*ekoa dﬂ% PIOREIKE 'Tfsand R 12138

ar e net et hy and R7 ta
togeﬂx@gﬁhfaﬂqylaloe)rabteydﬂqdemx het er oal kyl eno. Preferably,

S eyt g o R SRR e en,2ufinp g sobdiufha

alkaﬁ)ﬂ and R? is alkyl, substituted alkyl, alkenyl, aryl, arylalkyl, cycloalkyl or R? and
R’ taken together are alkyleno, substituted alkyleno, heteroalkyleno or substituted
heteroalkyleno. Preferably, R!, R? and R* are methyl or ethyl and R? is alkyl,
substituted alkyl, alkenyl, aryl, arylalkyl, cycloalkyl or R? and R taken together are

10  alkyleno or heteroalkyleno. Preferably, R!, R? and R* are methyl or ethyl and R? is
alkyl, substituted alkyl, alkenyl, aryl, arylalkyl or cycloalkyl.

Tn still other embodiments, R'{R)RHRHN is

| | 9 _)\
——N!"'—/\OH , —N|+\/O\ , -—N:+——/\O/U\ , —N|+ OH >
|

40D - Ao NG

e
—N+'—/’ —N+ s —N+ , I
| | | —N|+ OAc

or —N:+—-/q

15 In still other embodiments, R R*)(R*)(RHN is

—N|+-—/\OH

In still other embodiments, R'R*(R*)(RHN is
:j§:://
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N -1 ~S' -~S "1 N 02 1 | 4+ -N+ _ -N+ -N+ or i+

5 1n still other enbodinents, RlL, R2 and R 4 are
waypdnagessds and R3 is substituted al kyl, cycl oaP&ylusen4/016948

substituted heteroaryl or R3 and R7 taken together are

al kyleno. In still another enbodinent, RL and R2 are

al kanyl and R3 and R4 are al kyl, substltut ed al kyI

ar stllabﬂlleﬁéﬂiwdlmbnta,l &y Rénad RParfmethpl o et aad®’mad B e

taken Ltpttgg%/heg eeagt gplpa,cpr egqrg,qll}}gl d%qR%;gb Iglgim éﬂ% )N has the

Stm%%ll ot her enbodi nent s, Rl(R2)(R3)(R4)N are 19 WO

04/ 110364 PCT/ US2004/ 016948 O N+ N+ - \  NH2 H2+
N+ N+ or R9 wherei
chai n &l kanyb_gr

R9 is @ mxture of straight |
ps hidve at |e § Ni—
at ons™ghd THot re tha@ ei g ﬂeen carbgn at ons.
still other e diments, Rl, R2 and R4 are hyd? ogeh
and R3 is substituted 5 al kyl, substitu
cycl sal kyl or alkyleno Pr erably, R1(
the st tuct H NH3+ HO. OH +H3N
ﬁ4)*\ ﬁbdarméﬁr/: Rl and.
ar a kxfeno substltuygd al kyl eno, heteraqal kyl eno or
substitufed heteroal kyl'eno, R3 is al kyl orNsubstituted
al kyl 10 and R4 i's hydrogen or is absent. IPreferany
R (R2) (R3)N or RL(R2){R3)(R4)N has the |

|
|
_Nl+_
O2
‘ | S | |
Nt NN T N = —N+
N+ s N+ |—“\‘—I+— ’
l O, | NI
NI+ | "‘N!““ |
| NN ; | NN — ,

or _N|+—\/\/—N|+_

In still other embodiments, R!, R? and R* are hydrogen and R? is substituted
alkyl, cycloalkyl 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  and R* are alkyl, substituted alkyl, aryl, arylalkyl or atkyleno.

In still other embodiments, R (Rz)(R3)(R4)N are
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structure: (OHIl N NoONt NOH +HN Y ~ NJ or O 5.3
Synt hesi s of Conpounds 15 The conpounds descri bed

woeo®iinoisay be obtai ned via conventional synt heCTas2004/016948

nmethods illustrated in Schemes 1 and 2. Starting
materi al s useful for preparing conpounds descri bed
herein and internedi ates thereof are commercially

avai | abl e or can be prepared by welPxk nthetic
9ds Substi t ut ed nlun1salts (e g : ni um

hyﬂpOX|de and annDn|u§£ZZI| t her

put chased f r om RO ConfrE rces y be readily

synt hesi zed usi ng wel | -kno nt het NS 0 WO

2004/ 110364 PCT/ US2004/ 016948 nethodsi(Harrison et

al ., "Conpendi um of Synthetic O ganic Neehods", Vol s.

1-8 (John Wley and Sons, 1971 1996) "Bei | stel n
Handbook of Organic Ch }stry,” Beilstein Institute
of cxganuc 0--nlstry, nkf GErnany, Felser et
- ?hﬂr"ll’he3|s RO Mok 7,
S Ci/f ost et : "Corrpr|ehen
ic Synt eS| s er ganon Press, 1991,

"THei |l heinmer's Synthetlc Met hods of Organi c
wheebi8 R34 & yhiktukodilmmiphl ekin alayd eroupt 981ich hveah Jeast eight

" Advanced Organl c Chemstry," WIley Interscience,
carbpggoms 2dgeqt ﬁ%ﬂ“&@%ﬁnﬁé b g/c Transf or mat i ons,
VCH;, BHfR ok % odih23 8, RPAURTEE are E?&Bgérpzﬁﬂ(kas Qﬁbsntuted

Reagents gani ¢’ Synt hesis,” John
alkyl X9ibstituted ﬂnetermyh oytdodlioyl of @lkyenbh @sepfsrabl‘y Rh@x )(Bn)ﬂ& Oidas
descri bed herein and/or starting nmaterials are either
the et Fhed in the art or will be readily apparent to
thenskilled artisan. Accordingly, the methods

pregsented in ScRepes 1 and 2 hereiprsare illustrative
r th conprehensi ve. Sch 1R 1 Witer R
-R4 B4 RaH
' OH
In still other embodiments, R! and R? taken together are alkyleno, substituted

R3 R3 /7 \
or +H3N NHz+ -

alkyleno, heteroalkyleno or substituted heteroalkyleno, R? is alkyl or substituted alkyl
and R* is hydrogen or is absent. Preferably, R'R*)(R*)N or R'(R*)(R*)(R)N has the

structure:

| | (\OH
0

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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2 12 3 15 As shown above, in Schene 1, addition of a

guat ernary ammoni um hydroxide to thiotungstate in the
wonresianes4 of water | eads to cation exchange PCT/US2004/016948

(equilibriumto product is driven by renoval of

vol atil e ammonia) to provide the desired thiotungstate

derivative. Schene 2 Ri i kcetonitrile R2-N+-R4 X +
methhEHSIEREnRZ k- CompddiuniRaf FptizeticOrgagic MethedShWals. 1-8

bqy in.Sch ddit.i on a nar. nmoni ym

(rof Riffy = SOTh 97 kgeiac heispe lan gl B b cRERRN,
Beife&h Aibtitifté bEOLBRAUSCASNISHY, IFR4hkeNE GaaRn{(;Sttiddr kPhl WRehgents

product is driven by formati on of ammonium halide) to
for GrganieiSynthesie Yiotumaest1nl biWilgysintersciapses Tast afel, 21 WO
«~2004/ 1103 PCT/IAS20044,01694 | n t hat

IR S e E e T e e e i T
SyiteetittMethodso oD gaficiFirngstty, Mayluaes Ar45) Kaegbrf 1991 March,
., compounds 3 by treafing with one egui val ent of a .
Adniapees Qreanigrfriismisiiy c SHvdpiesiTionas dR” & T | pmpwshensive
. . » . t atd ' G .

Ong SRR g WOV B8, s ket s o
Reagppis dai @QtganictBymtiesisy’diohn Svikdy S8bhnd895)c ddiben methgds for

treati tungstate wi.th an.a ni .salt and hydrpgen
10 synfip ogan PN sttt Kyt RELP L HRRg A Y chf

desCVTRAH HSarfleSE 1 BeRali®f &iparenPtothéSISAYE arki@an! NRSG@r@ihgly, the

skill in the art will "appreciate that the in vitro and
mefhndwpresensasisiafishemse! and 2 bereimsae Uhishiafiverrethge thani ty of

t he conpounds described herein are illustrative
COWﬂﬁ%ﬁﬁl han conprehensive. 5.4.1 Assay for Endotheli al

Cell Mgration 15 For endgdHegleital cell mgration,

transwells are coated with type | collagen (50 g/nl)

by addi ng 200 L of the collagen sol ution per

_ transwgltl, then incubating R
! - Water I
RE-NeRY OH 4 (NHy), WS, ——— R-N+-RY| WS,
RS 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

derivative.
Scheme 2
R! . r!
o b4 o Acetonitrile Lo,

RE-N*=-R" X'+ (NH),WS, —— R2—NI+-R W

R3 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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overnight at 37 C The transwells are assenbled in a
24-well plate and a chenpattractant (e.g., FG--2) is

weaddrad163e4t he bottom chanber in a total vol unerPof/U82@4/016948

mL medi a. Endothelial cells such as human unbili cal
vein endothelial cells 20 ("HUVEC'), which have been
det ached from nonol ayer culture using trypsin, are
di | Tusteaild loe @otéd that thoxmngstite ddrivetivesfwiagse the ab@Bonium
cells/m, wth serumfree d| a
cougleripnssgye ﬂbf}%% 3y g 6o WWQ“{?BB%‘? * Tingbuieoith dus,
equNa?éﬂ%\Pi diffetenP hRidoRiuin céi@erfmd Shch @ r&etibn Werldppeipeaed
| oner chanbers, and the mgration is allowed to
to Pm@meedtaflﬁrcabmtgrelq{paomm di fied at mosphere at 37C.

P ARG 0P it T BETPRh Bl LD CorR el o hRIDRY

not mgrate are
conﬁﬁﬁﬁigﬁfkatlﬁ%ﬁﬁgﬁtblt% wiflpgf amsinaniner saﬂt)anddiydmgag sulifidh neay be
cotton swab and the nenbranes are_  detached, nounted
use tp ssimthesige many of hgrrorwpourdfedeseiisddiHdver fiel d (400x)
to determ ne the nunber of cells mgrated. 30 5.4.2
Bi ol ogi cal Assay of Anti-Ilnvasive Activi Conmpounds
5.4andAgaysonpositions are tested for their anti -i nvasive

co ostpt sl g el eppoiatplite o FIap AP asdhe

QBIn£Gk stiie dMHAESbAMAY 8bscAbEER&ERLArk Ul bative
usefi 6 ORng B u¥ii ﬁll\/atrlgell%r)) 22 WO 2004/ 110364

ratheCilatuse0Prehedsd@48 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,
5.492° R4Gy 363EnddMERAIGEHI Migasion T econstituted basement
Wmlngtypeg'rv_col | agen, |aninin, hepar
sul Fme@d@th@haé sefl yigraton; dranswellssee Feasechwithyiyre q9|11ﬁ%Pnt§0

V|t q0e
vt e PiRme B0 B sl I RRT g ot Monncyiee
ovePtlu? B@g@n TRE blaM St s ard as@éﬁlblea 155 D& walllgsatenadan
ivator (tPA), and the ser&l&? known as pl asm nogen

chepnoaitiaatant (elgnfﬁ -2bis adgpdtorthe m&y?aW@féﬂBé?@l wluge of 0.8
o 5085 BS80S0 ot R B S et g

(“HUBCEOT)OWEicA mav@neeynrn%&caéceﬁbmpnmaﬂdwr putlaﬂe abing erypémx dre
efficacy of these coggoundg in VI VO

diluged to al@ggl, conegptratipnefiadapt 163 celihp ngg) serlgg e&ggtg9 and 0.2
mL o'ml:nQXeﬂ ££§§1@'§J ata&&e?iutg tﬁf{"ﬁsﬁp \/\;1 I@lgqn{b%? bf éachI tPHEWEN SInhibitors

s are as ce are able to traverse
are hiidaiig bothhie Wppariage I¢wer chmadberppad themegratiaf isallowed to

prof b an Bis MAGHEIRNFS SpGBRTAF S Eont ISPV S ranove
RO (Bl WhitR R $otZ8ipradé BreGORLPSH
ﬁmﬂ%%&%e%t ri ggrg‘@gﬁ?l(ﬁ:ol I agor ative Resealgg—f:h) eV\/m ch
frofnahe tyepeen chitichhetr &yt scnapsigevith ®cR@ swabanl ithganembranes are
detached, mounted on slides, and counted under a high-power field (400x) to

determine the number of cells migrated.

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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concentration of 75 g/nmL (60 L of diluted Matrigel(r)
per insert), and placed in the wells of a 24-well

wohei4a1036le nmenbranes are dried overni ght in arPCT/US2004/016948

bi ol ogi cal safety cabinet, then rehydrated by addi ng

100 L of DMEM containing antibiotics for 1 hour on a

shaker table. The DMEMis renoved from each insert by
in am s8Ry Ehowm asmMaﬁh@l@ vaasionca%sayl\@lwimaD/@PBS/BémﬁemiiS@D’i cs

o B 8K e e TN g
reco%@ﬁﬂt@:ﬁrbaéeméﬁ'i %Hlb%'\gonta%ﬁhg glpgt[VQﬁ)ll(lééﬁQ 1ahunﬁ1u AEparan

pl asm nogen (5 , ounds _to he
sulfate prasepglycang sitbds per @q«?@, Wb}ﬁh bilrrdstp dad éqoailﬁ%bWEn‘gchtm

RN T

(uPAf‘ s ladd8ELh ActiNgort (@IP)AF Radaes seffin khewi as’i ﬁwﬁido g@d a

fi'nal concentrati on of 800, 000 cell s/ niL.

activaspuinhibipr the L (BHEL)dRhrwsBersies abdjarst Be- 118952 g6: 1|§78‘11|§§5)

e RS B T R b e

enzphés dre Xﬁﬁcaﬂ@@réﬁﬁcﬁiﬂ&&ﬁ theséffigady dfftkase kompogr@semsaoRahbaji
and the upper chanber |s then scraped using a cotton
et abyE9St Git.rle Qﬁﬂ@?rt‘fﬁeg‘f\%?ﬁ gel (r) and any cells which did

nOtSu%E a dﬂyfgrﬁ?l%)g LRSI B pfsu?@ﬁ'fﬂ[r@ Mertd NEIVIBIDEARSS: ddthied

detac e transwell using an X-acto bl ade,
as coliuwhiet acaabdd ioderverss ithrguglethatngcl)® ardjlpp@r/ mpesﬂ afpgs,

polsgiioags e 2 1ibcreo SRBCE e et Fii T

bDIARS
(Cogﬂo Sgﬁttar atd n%(ﬁgcag%\?% 1%%%@%1?% 64LHP1 %%ge 04/ 8(%2948 t

Ma@gél@((]'alhbeﬂéﬁvmﬁbsearch};s&lay]s hm‘beAntilluwdgm @)tgg'}q RBS to a final
Acti vi ty Compounds mayb((gl mge? ggg{l;llsg@ g&:ﬁﬁnthe

congeniratipr Of 7 higd- G0 H

weﬁ/srﬁ) raoz4 é?@ﬂl n enéﬁ‘é el lllésfare ﬁfd S%i‘ﬂi%hﬁn a%&?%@xcabsr?gerﬁy

cabifiet I’cHBﬂa‘Sh?}tﬂrﬁéd By dddihg l 0@ WL DMEM d:dM#Eﬁihg awhblohcs:ﬁm Ibe
prepared or obtained conmmercCi e mxed at

houb em Shkea bl W DIVEM Giyeion e Tl cogh f1sor B o op and 08
mL%\?ﬁfﬁM | ﬁ?g%ﬂ%ﬂgﬁl&% h&de gg 39(%1 Wal &ftﬁ§§4)wélﬂp1§te1suéh

is a units/ nL final
thatdpsienihdathie onjsiderd theteansivetl f lowies chambed i)aiFeetsy HMEM/

e AT S A o T b
test%%%rg eg? ég& b goge o? tl{eetﬁaﬁ?wgﬁ (¢ 91/ Jﬂarrfb'epﬁl Thﬁ cells

1 0on et e conpoun
whi6E bteSto bk @estddcan@ﬁylﬁsﬂmaéd AGebusp 51%66@2 DINGEMAardibyetics ghen

addes e (TR oET A he PRI, e PR AE UG HO R0 cellimL.
Thefi @ G0 e ot RN Chathilel iCAFudéAR D00 (. PALRGSHSIE Plakds
then 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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15 branches. Results are expressed as the average of 5

different wells for each concentration of conpound.
woppi4ciaddey, in the presence of angi ogeni c i nhi BCTAIS$004/016948

cells remin either rounded or formundifferentiated

tubes (e.g., 0 or 1 branch). This assay is recognized

in the art to be predictive of angiogenic (or

anti-angi ogenic) efficacy in vivo (Mn et al., Cancer

Res. 1996 56 2428 2433) 20 In an alternate assay,

HIAUOR |2 b Py : cB5dr ved when

%ﬁ@ggﬁ@erpg}? 1)& %st?fl ?cgg.\lﬂ:t 0%61%@ aﬁmlfg 9&Jnkof two d1ffereﬂt

si ol
assajkﬁﬁstétﬁim]ﬂ&a» Endot helial cells (1 x104 cel I s/ wel | )

t i q ]
o1 Bneaiaal el dorrespale b uightive et EfheTpdFeals
(“H(?‘Vﬁt&) of Ith& HR%Sya8&ifar énﬁ@ﬂh@ﬁlalQ)éll@@‘@llMVEﬂl”)aWhﬁjhtdaﬁ be

he sane tine as the endothelial cells or at various
prephieder dbtapwidrbmmdrein by faremixctisb e cpeperipiioholchn 18] wdsid-

wit haéb | milat gfm a.dd n%fhgp : arH Sanifll ?M”) faft: qr(§/vz WS,

i'on Stimulating age
Thr((rﬁ‘blﬁ is addMAX5 Qﬁlts/ﬁM’ftﬂa[l aéﬂc@ﬂﬁattdm ardfhe niiktuse ﬁss&myedlately

b
anag e 2EHON TR Wp&%ﬁﬁé'@ﬂ% fibaf Seidr ALow i e Rfin Bha
a
theny ECERITPFGE, 75 Mg M el Toath s A R0 HpaPdncentiarion)
alon?lvhﬂid the m@s‘ﬁlvgdtimp@unldt Mha dellzfj aremcubhted a’aﬁi?ﬁ}anéﬁ/mﬁ@né@n%days
ound in rigel (r b
at whiobimethe Calipindaply WPl a5 GuAang CEFabed Re e ERmgae
elon%aﬁmlghﬁ)cg ‘Q/r%%%féaf eéci&%o féﬁlvhﬁ{ orfeBrhndhlBeelon & sk itR D oMrd

ementary to the fibrin gel
branah@ dg@nhs s expeskel ap tevdvetage pf A differpnarclisEpoenghet

concgaisafin OSSR LGIVGAN T BrgTeehetn o Lap iy (ehs
remg Iﬂ ﬁﬂﬁ%ﬁﬁded@ 't vidifibrentiited G@EP @A GG of Nbiddich). This assay

i al cel tube formation in both assay t31/\,h| ch
is re&:uggeexi i thhart ta mpr@mmﬂﬁ@mgemcépg@thfangéogems efficacy in

-an en 4 As
vivey Mt e oreer Reb b A U T ot O he
gg@%ﬁ@ﬁgmta& dsﬂiﬂﬂt @Adotﬁdmgl @:llnhbeg gimhtlnfnmsaibsmetbwheh i al
e eterm ne
endc’rd)bh%l@eﬂs @rg@uhuneﬁpnul\éatug@@n&sgh%%?/ee%ef gl fPJ‘yﬂ%P ﬁﬂés
165&0%]?1 ég ac%'théIEa’l Q%m 'ﬂx'i’ﬁﬁcengfw"el Z‘Tareqﬁfnsfé’?ﬂeh b M3Rigel®-

room er at ter washing the plate
coat(e@&ﬂ%ﬁB@)ates 3nd1deGomedtion 1ﬁq1mnptzwdcbaftep éB hvxmisl Tlgbierd are

testmgﬁﬁﬂuééma%h%rﬁﬁlﬁ%aﬁm‘%%ﬁ ol el 8 atgriggsme
po1rEF3 g} ?ac L d Ce gnzguo]n a3 gsﬂ—ﬁﬁlld{&%}aa(ﬁﬁ‘i’g ogenic growth

( s are renoved at the end of 4 hours and
facthbfsanbh AEBFEF 0o NEGH, idiffertai{akion 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
differentiating endothelial cells might be expected to first encounter. In addition, the
matrix components found in Matrigel® (and in basement membranes in Sifu) or
proteolytic products thereof may also be stimillatory 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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(1-10 ng/nL) or VEGF (1-10 ng/nlL) is added to each
wel | . Conpounds to be tested are added |ast and the
wobheida10s4al | oned to i ncubate (37 C/ 5% C02) f oPCRASAB4/016948
hrs. 15 MIS (Pronega) is added to each well and
allowed to incubate from1l-4 hrs. The absorbance at

490nm whi ch |SE£Jroport| onal to the cell nunber, is _
Oderearet b aBlract Brerdi9dy 49: hbl-ﬂh@ dibefcempawads inhibit endothelial

t d t .
R AT BB R AR SOl W bR it
anbangmgempawimﬂy cul tured adherent tunor cells.
However, collagen may be onmitted in this format. Tunor

cells (e.g., 3,000 20 10,000/well) are plated and

4@“ %\@@%Estt% ﬂﬂlﬂ&&n W§191‘§%° Eer um free nmediumis then
| s are synchroni zed for

24 Hihs abilitydofithee camnpanins g inhiHid thE B liferatitveof adidedklitbeells
t,0_sti mul Qunds to be

[l i f
G elfemingetn B QiR e oo R4 (@RED Tnpesartogat he
wellﬁ of thivbfaté §0. A ARG CintF S, Pl e &QF def1 18r ﬁﬁﬁﬁi/ut?s ch room

devel oped and read as describ above. sim
temperatoned| Agpr washing the phee @& wlBIS)) 36,000 cellsadra ptated e well

an B alshReVERRLS SuRbe LR HABHEGR GRot et
(EGM; I@o@a@@mr M Dt myESTo @Bk GE 204PBE d TRE indags Myt O

stipulate growth of the cells. If there is ewdence of

unaifached ?ﬁ“é e smayede theend o4 hourn anstireshrmerdia gpuspining lF GF
(1- Kg){ )ﬁ&%ﬁ?ﬂg ?10 it'(é gg&ﬂ#&é@@%%&%ﬁg&g f (?gﬂqpoéndfs %o ﬁe ?ested

arecaddpxblasdmddbspllatehe dlldmetfcbtlonnmweb(e7 detses QO pfbrar4s hrs.
tunor. cells, endotheli al

I | udi
M IHraE) i el B8 sochieel UGPNAGooRS Bempbd s 15364
absBbEhSZUOBLEL QAR is érob)fﬂiog&ﬂ t881§ ﬂtﬁﬁ’[l%% Vi§ ﬁ}eﬁl rﬁédsﬂlgzd to

cells at a dénsity s
deta@aine fHe diffetences @mpm&@rd@mb@wb@mvnﬂdﬁwdﬂsaﬁmﬁhwm ¢cmtayn1ng

tesXomIOURT 53 PORASEY THITB &P Lo 57 QPEEHRR IS St cumor

celRE HovevER kolldpth %d?f)ﬁecarﬁlﬂe@ﬁﬁﬁ}ésfoﬁﬁﬁa%hio@ Qelieleo., 3 OOO-
Si s a Pronmega 96-well cytotoxicity kit iIs used

10 @wasflmp Déeded mdgallog/@du ésditachodetnighibe Semut ewoinediseis |t1$en

e T Ay
FB$ eihke adfdesiad %ﬁcH\%HSto(sh?-rﬁrlété BriTerhticN. eCorﬁﬁ&ﬁ{dﬁ e bé %Qted are
and pellets (5 IP conprised of Hydrori bFGF (1 nM
nclyded fpgome of the wells. After 24 hrs, MTS is added to the plate and the assay

developed and read as described above. A similar methodology may also be
employed to evaluate the effects of the compounds of the invention on the
proliferation of other cell types including tumor cells except that VEGF and bFGF
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).

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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10 conpounds to be tested are inplanted into tiny
i ncisions made in the cornea 1.0-1.5 mmfromthe

woOizodauzo3eNeovascul ari zation is assessed at 5 aRAT/USKEY®16948

after inplantation. On day 7, animals are
anesthetized and infused with a dye such as coll oi dal
carbon to stain the vessels. The animals are then

eutNapiize sta? li}ﬁ/o%E ﬁﬁlﬁﬁ clisRd dehiity 4f5-1®bOM celBl’yér el in
cor neas fl attened oto raphed to assess th

a 963|ng plate SConpeindy a@db«rra@ddﬁétat @ﬁaﬂ% ei}%én%atw a’a‘éaﬂowed
to 11F gtfel\xslﬁf t%g cgﬁlﬁ fopggh st ﬁe Eéﬂsaalre %é/?&%ﬁg}ﬁa&@ﬁ méclia. For

hor si coun vess
cytdvBticityadshys) (n%aﬁ@ry@&ﬁﬁyys'ﬂ); estm I6swelbeftomorizity kit is used.
essentially as described by Passaniti et al., Lab

I nvest. 20 1992, 67:519-528. Ice-cold Matri gel (r)
(e.g., 500 L) (Coll aborative Bi omedi cal Products,

54!5” “orne8HAR ﬁed\é@sM&éﬁ xed with heparin (e.g., 50
ng/m ) and the conpound to be

g/
t esTt@q:roionOané lsmsealysﬂy tﬁﬁ@malrﬁythb’éd@%md hyuYelpetict #., J.

cul B o RS ORRF BB 020000 o
aneéth@tlzeﬁ akd 9&1%@(521/1%&@%@ o‘ifTH?_y@rcﬁi@ BFGF%IW) taﬁ& the

dom nal "25 mdline, preferably 3 injections per
comp@ua@ to‘meestwq e iraplaved fntg éiny icisionsmade lpethfp@m’n@a 1.0-1.5

L R

1mp’1_'%a?t%n+ GERA 7, Ahimads ﬂ@gﬁésith/&lzé@ A @lfused H@th(eﬁd;@a s.uch as
ffer + heparl n) and plug that includes the

collctsh:bwh@l tocsitaipy theowpssts. e aniraals predhen Bthamendo therfosneas
Syt gy IR ARyl 1 SO e

of n‘é@@efsbuﬁlhﬁ%ilohy I\Ibef/ésssﬂa{naghbslqnaﬁﬂthmd batimagiag theftotk ysssel area
post injection or, another tine that may be opti nal
0f1ﬁtﬁ¢@b§éﬂ’x‘x¥%°%§%éj@ﬁ%’§1 s. The mouse skin i s detached
along the abdomnal mdline, and the Matrigel (r)
pl ugs are recovered and scanned i nmediately 26 WO
2004/ 110364 PCT/ US2004/ 016948 at hi gh resol ution.
5.4.P Matidgd®tPlep Adsaper sed in water and incubated at 37C
overnight. Henoglobin (Hb) |evels are determ ned
usi Tigs Bsabkd perforiaed edsemtinlliyes gescribbdl h'y Resbafiticanal. SLajniwyest.
accordi nggto t he manufacturers' )Jlf uctiaqns, . The

1992n61iAt9-878. Hseicrld Matrigel®) (4.g 200 Ma Ofﬁié&%ﬁwén%iﬂcal

Pro@%‘ﬁ%%genﬁgdﬁffmlf%g# tﬁh ern |vel’%/m§h§err+glis

ng/R® dnditBEERApRE 6 bé RsteaC m idrﬁ@asm}tshbmp ndayBe substitﬁteﬂ with
(preferably PBS) containing a high nol ecular weight

tumge x¢liscas thoanghogehici ssimudusnj Thedlalgigel® miggrregpsBectedrhe
unt of. fl t S

oY B PSR 08 08 e LR b
mlcﬂﬂgglgﬁlﬁ?&ﬁy 8 injBctions péd iguse StTak ijeged Matﬂi\gdl@lfomm a pdple

1 is platelet-endothelial cell ~adhesi on nol ecul e
sohdrgel Injection sites are chosen such that each animal 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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10 "PECAM') may al so be used to confirm neovesse
formation and m crovessel density in the plugs. 5.4.8

wahb@kiietwor i oal | ant oi ¢ nenbrane (CAM angi 0geneeTAIS2004/016948

assay This assay is perforned essentially as

descri bed by Nguyen et al., 15 Mcrovascul ar Res.
1994, 47:31-40. A nesh containing either angi ogenic
at highGEhEion( ar® theh W Ersé®in watpt aigl inalbatridtad 83°C 8vermght

pl aced onto the CAM of an 8-day ald chick enbryo
Henpqgdotmm(bblsuely arp detgrmineg Uda;%@ra’fﬂflérs solionAe-ge PB?/? r@'hom
nt
SiefacSTRlets ERRLOARIRR T BpAYAT THEARARYLIG in o plug s
an 1ﬂht&hnﬁ@§ﬁaoﬁarlg1mdeslewefe$leciﬁ Chemardoudt bfiblgbd @n the sample.
sessne ogene3|s I nhi.bi tion.and Ant
In o lgtrcd ANERHGEIS AL 120 (U AR SRS e Mt
buffef ngéfefa‘Bl}I pB§% SR ANing la WIEN mERbhIGr whight @%@aR k@ whikhds X
10 I's of the 3LL Lewis lung carcinonma or the rat
conjmgatst atfkiovarhiord. | Fee aveauny o{fluaressendeda dhadispersadnlng whichyis
into the ff

et g S Sebeor tedeitelr el g Ry e, Sining

|on

witleRAeantiACIB S $CDB 1 ﬁyﬂatelec—ahdo%heﬂaﬂcal Hvesioh tlolanyl ageni ¢
response can be observed in the as after about 5

“PHC@%M”M% alsghe uagtt fo-coptvi n%massahfqrma o Hbmigoets! grosity

in 1 o1 compound in an actual tumor environment can be
%V%P%ated by including it in the plug. Measurenent is
then made of tunor weight, Hb levels or fluorescence

| evel s 3 of a dextran-fl ore conjugate injected
546H§)—‘£&£§é@ﬂ4§—%§—3§4¥§m¢%&8%% cence,

t heriRd H@sy affrforisd etﬁ@rﬁﬁﬂl? Rk 28 rivkd By Nghiaserl,
honogeni zer.” 27 WD 2004/ 110364 PCT/ U82004/ 016948

MicBoviisaudarxBeso 4991/ 7N, Ameshpenjpiainasi erra;qmgem@di?&tﬂrs

ORGSR B bR Rl a0 Cas b by bR

emty@ Bhd the ML hreds for 3-9 diyseafiet ghplafitadorkothe Bdﬂﬁple
animals. The tunbors are sta ed to 200 and t.hen

Angipgenesis i quantiteted h}&qte%%% Perpeptagp Af squaresdn tefhgh
e ned every ot her day and the animals
Wh%g Sgg@&ﬁr&%%ﬁ%fter 2 weeks of treatnment. The tunors
are exci sed, weighed and paraffin enbedded.
Hi stol ogi cal sections of the tunors are anal yzed by H

43 ey igramesmeat Angiozencis oo S50 Afptuii (g

III Ut ot LI

0 gé}ng th%?i%l@ ﬂﬁg%&%{wﬁh M&PCeﬂéw HCT116
e use (0] es e % I-tu

In this assay, tumor cells, for example, 1-5 x 10° cells of the 3LL Lewis lung

carcinoma or the rat prostate cell line MatLyLu, are mixed with Matrigel® and then
injected into the flank of a mouse following the protocol 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 5 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
(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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activity of the conpounds described herein in a

simlar manner. 5.4.11 Xenograft Mdel of Metastasis
wohersc0ogsounds may al so be tested for inhibitieaTws2004/016948

| ate netastasis using an 15 experinental netastasis

nodel (Crow ey et al., Proc. Natl. Acad. Sci. USA

1993, 90 5021-5025). Late netastasis involves the
5.430€eXend¥iraft M odd] € Sabatdn éviisTauasieGrawtlof  tunor cel | s,

| ocal 1nvasion, seeding, proliferation and

angNegeRRSiase inbbilBiRd R BSVBIA-MB- QBII eélrsqﬁam@ﬁ blast Feiggma)
transfected with a reporter gen prefera t he green

andf Y aigieale e 1%@&1@ im0 2mEppubsy emﬁm indhe gghiilankrofdhe ve

h !
i B SR SIS 0 S RIS
is ulnti@tedll Thwdr Veltimes e braing. evély dhapiay aad thepertimialsare

utiljzation ither of these narker f.l escenc
sacHBtTioh A S RER TGt HRto (T5E MBS 410 Cto1oB WU E oA anel paratiin
emg%tdtgﬁt 118 1ca1%@@t¥dﬁ§tof therthbiéiaky ﬁna‘lﬁefi% lEpwnd Eearftﬁtﬁi%l

ese ce I's are injected,” preferably, i.v
Ki-éﬁdf[ﬂmEhS&IﬂS(QQ6$ stemung‘l ed after about 14 days,
particularly in the lungs but also in 25 regiona
| ynDthenbaiasn tubeneel liaedinbiuding bufiistdinnited toPA- BECWIQEIR
tropi smof naturall Qccurring netaspases in hum

SKf? s Ad8¢ Amddy HCAH 6. H h g may algppe usgst tadest by s glmor
actﬁfﬁg lo?th(:]co 3%5‘%&'3&1% @%%reﬁ?ﬁﬁ%egimﬁﬁlemhﬂiéf' cted i.v. into
t e (n

&i'ns o mce. Animals are
treat ed VVI th a test conposition at 100g/ ani mal / day
given gq.d. IP. Single netastatic cells and foci are

5.4Mil sYehdgiafl Model @i détastasied by fl uorescence microscopy

e s SastRouBLa 10 e At0g0r BB e P an s s g
exp%ﬁﬁifé@%?{ﬁ%ﬁl %ﬁ? ﬁ{odelgél g@%@?ﬁlj ]ﬁrgg’ O P ALK 05'5'1@19934@0

Ition tan€ous Metastasis In Vivo by
S50HPRG5 R nﬁatEnrwtstas'rsahvolmrthwaepmfsattmlzmnman@ yxigenedton of

bre ? cer syst em Xi ng et al., Int. J. %ncer .
tumpg GelT, gl ipsasiom &5 Crfiqn i aigenisis YA ropatc
car&ﬁ!)ﬂ@ cel-EL(F@r- gQ?inlsﬁcteﬁ Wltlﬁéﬁ%ﬁ&lt& ) lﬂrefeﬁtbﬂyoﬁe gusapended

are inoculated into the mammary fat
ﬂuqra@smqfrotrem(ﬂFé’) [Eend dut awltematlvmflthuar@ne fncoding the

enbif bl PsnBarite i abifs R0, ficlblke BBz, S

ino&AABE URE nudd@iceO M dfprdash péiinﬁﬁsﬁitﬂﬁﬁitldtfbﬂ%ﬂﬁef 6f fhese 200
nmVl stock), sterile filtered and placed in the mnip

maxk@rs (ﬂ@mew@cgdcrtecptmsvé Gifte lmtocéx@mal golpgmeliqdgtection of
enz % flCth& Fatl flo{;vetﬁg fa otvtﬁ eﬁclgﬁsm ( %&_@paﬁ%%} QAA%# %a%raglryé Lv.,
and&ﬁ@tﬁsttﬁde@ ﬁﬁnﬁﬁec&@@&tabodﬂy} deds, particularly in the lungs but also in

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
light microscopic histochemistry or by grinding the tissue and quantitative

colorimetric assay of the detectable label.
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O her nodel s of experinmental netastasis may al so be
used to evaluate the conpounds described herein.

woheria1osodel s woul d utilize the human tunor cePCTIUSD®S/016948

descri bed, supra, injected through the tail vein of a
nude nouse. Typically, these 15 mce are sacrificed 28
days after tunor cell inoculation and their |ungs

5.4.ﬁ’§nﬂﬁﬁdill (ﬁicﬂigonuﬁﬁoﬁ!i RER 5O Whloast HPRG ahd £uhdticihdl
Lew un rcinonha: Prinary Tunor Growth This tunor

IidkLH@@ﬂE:spontaneously in 1951 as carcinoma of the

lu R 9.
sed teatedosiis PSR B En B (LSRR e ARG
67:403:48) &Bploys Mak B ratbacat mcmceﬂasfa@er ballsCH7 BiaBpleiabeut

by subcut aneoqus |nocula i S test

10 SUneuon Gy o ehle PBSTBEFPR AN (B APIEag 5} s of female

F1sh%¥ 1 RICRENE ifrdHdf ﬁ}cféﬁl;atlbrﬂ R Péﬁhi}y Aﬁa)bsﬂlﬂhgﬁhﬁl -P@hp & oup
or subcut aneous ['ant, or ten for intranuscul ar

1mplan¢ddanﬂramr1®nﬂslbdt0 df&pmse thaﬁﬂsb@mlmimén ilbg cggnpound 18

cul.ation
dissp R BHEBS U e 730 PREFEDe o0 it s i
ach@% RRe1RO %ﬂé Syt 5 Hppenasd Caitlos aﬂfna@é)@d&w@y&n@le)(PBS)
06-cells. Treatnment begins 24 hours after ipplant or
alones>rded6hl}b@cb0uﬁtﬂ peptide imthe mini-gyER| ApBERlY sz%éa%%g%&i gt gbout
d ggpr oxi mately 400 ng) can be pal pated. The test
aYcOnmpound is adnministered i.p. daily for 11 days 30
ANi O@ksSmadets $fQix|p6M1QQnthL/m\ﬁﬁi;tghh ngy atmlheaisbd)tq evahdite the
measur enent of tunor size. [ [

h .
compoundsiesaiisd hercis. iacs piodpls v Baperhe Bk tutnor colllines
desd rttgr halllrs l1'1 gc(te Jch?&%ﬂ AL {aTl e%rgofsap&d%ﬁ%)us@g Typ¥dail§ ahese

PSary days. A positive
mic6 ard sfa@ﬂlﬁ@bﬂlm(ﬂayd aftéranmexeatiinegulatyosl amdh:b@p hugs dealnate for
ng/ kg/ i njection per day on days 1-11 is used. Results
theﬁﬁﬁﬁﬁﬁéénpﬁﬁwﬂﬁe nmean ani nal wei ght, tunor size, tunor
29 WD 2004/ 110364 PCT/ US2004/ 016948 wei ght and
survival time. For confirmed therapeutl C activity, the
5.4133LIc bey ) sinemh g Plyins anor ferPWh nul ti - dose

assays, . 14 3LL Lew un rC|no
G o lﬁt“Q?’ﬂﬁ@BS‘Eﬂsgﬁ%%’g@leogs X/E?%\st a5i%" CR%O&H {)Eﬁiﬁgﬁlynr%aé‘l
csﬂﬁ% RERRe d;Jcle;ZRéﬂs Y551 /539D See, Qllsd MuRSE Egl, Q’TNa( Be&&inc.
exanpl e Corelik et al., 1980 J. Nat'

Instl i]%’t9 6883 35257]1 ivpepagatadddy mesaggedn (3’57&@(5 mpg@gm s%cutaneous

1no<i%§{1}bo§1 an%é%ffltgg %&Jr@gﬁo gﬁﬁg dislglﬁ‘){%’ X ﬁ]?zfi‘b Fy rhf%a 8r }IP n
allo%ﬁkﬁc CBRShice. 193#calBxi9 zﬁn&&ﬁber Igrduy)dbd sucutanequsBy implant, or

ncer 1977, 10 35:78-86), Test T ? l e C57BL/ 6
ten mrdgtrargusgu]q:b iaplantareusedeo  UgE ARy be impla y subcutaneous

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

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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subcut aneous, intranuscular or intra-footpad
i nplantation, this tunor produces netastases,

wonrefianessti al |y in the lungs. Wth sonme |ines 8€TmIS2004/016948

tunor, the primary tunor exerts anti-netastatic
effects and nust first be excised before study of the
nmetastati c phase (see also, OReilly et al., United
weightedndsuRat# fiineNdor boia%edabgrapeibic Sctighye {loetelt composition
suspensi ons are prepared fromsolid tunors by treating
shopldrRedgsted e myllose §iS8¥s-a sol ution of 0.3%trypsin.
Cells are washed 3 tinmes with PBS (pH 7.4) and

ovis/ Ll hi Dria : It anv0s
xcl usi .
su%@@—s’—@f—é—k‘ 08€05 nl PBS are injected subcutaneously,

ei t1gk niddel 18 be&ed Sdlzed ®yTaafintHer Of invBitipaie(Sbenfbr boabple,
pad of C57BL/6 mice. Visible tunors appear after 3-4
Gonglil et af,11880.0bNe&l. Grsci hipie 68118770264 Sepreldl picl., Rae Rysylts

Car?cL #ts%’l ;{950 W@qga%oggg %th :}{enbag%nam}agr@\?gf ﬁ%@?%@ﬁﬁge et

are “rfeasur e I every

al.,tr Rat Ineakhic.i[RstJ1 98206 A7 $OB0;Ail g eels S5. HICamoapamyd,
g@gr week. | n another_ __enbodi nent, the cog‘go nd is
35 oliasring

B ekestimisg agesmsle &5 TRIAP pusp 2-2mopfhsold)

ol PO o s
metiasthges] pofegentiafig in {hé Jurpsi Wéitly sdroerbnesi of thaompircthe pyimary
e e B LS SRt A PP GHEE THBR 0T 08o
met it glifﬂsg’ (dec A1sBVO RSy BRIATHARE StatdsHeID. 533bI7R5).

argest size primary tunmor that can be safely resected
wi t Sinpieepellsuspensiais arn grepiatdddiam 30lid wowirs begedingiminced

After 21 da .all. mce are rifice . aut opsied.
o e T s S VPR ST e R e 8 3R PR PES o1t
7.4PH disSended PR FRMilithef tH BT IR prafasddinehigwiagst ases

Is recorded. The diameters of the netastases are al so

genssbly abett A3s3%%g (b oymodinedyeswehisond opebiatimepsallyirhl® -

O R e S L

regid@ oVihtd 384 hihliF36t4aBCTI0IFBOMHNDES SViSibld tomoad apploart aftet Bet
vol ume of each netastasis. To deternmine the tota

dayy efterdoresl serisyession 9640 retls.| Thgdast pldumenApRrarges 2t the
- VI S| . [ " B ] By ysvol une
dla%@#ﬁ‘%%é@é%%a?@g&fs l??et Iﬁgéﬁdﬁﬁg ?ndh?ér e}r‘{g:t%é\st AR gr ow h,
it The pesmbdliegiven asremserrtevol doser giomoatpoand,qfer W28k dlnrahother
into lung cells ,ThaEur (g al ., . J. . Lab. din. Md. 5
embaglmentg gicppmponi) is dpdFery bg PP GIRHE P lor
.a"pﬂlt&%bl‘?ﬁentgqhv%lﬁﬁ tuln} HRKEERAOF dbisdi Mo WHeA Gth8is@each
into the peri toneun% of tunor-bearing (and, i f used,
abou_utrﬁ}()maﬁ & sieg] nnice afe.radansizedidtoriwn gnoitps: (Brginminydwmor 1s
corr%let%{y e%(%lss!ag;%rr (22) 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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(1 ododeoxyuridine). One day |later, lungs and spl eens
are renoved and wei ghed and a degree of 1251dUrd

wonemrpasat i on i s neasured using a ganma count BCT/USB00kN016948

mce with footpad tunors, when tunors reach about 8-10
mmin dianeter, mce are random zed into two groups:
(1) legs with tunors are anputated after |igation

to cAAME tHNBHAE BF bh MdastRls. (12)dewranathe tdtef tolume aft as

nona tated tunor- bearing contraols. . at i f
et ICF 1ETE, frsqnean mnhenos Yig@lf_rmﬁfgstﬁ%a SRERY b _Eﬁ‘?o i
volug ;oggx{\eggsg?s%&! bgg II- ASELARL ARtSatit Yhdvid, RW g&@?&é #l e

anesthesia, stress 15 or surgery). Mce are
meadiirt edrpbBatioh afdysdltitieto leanpeelal Thakur Ket/ash i Llgy Med.
eval uated as descrjbed above. 5.5. Therapeutic Uses A
197 S$F3 U7 8df Ter duEtooing Simen apytgtial, g B
. 3 o _ . | ics b ised,
naoRESTRRHL AR 4 S Gbuphot seaip e
tumSHLSeasRl mieRr AGEE30 mag nive abeivearit pCiasfc tlldidzat i on.
Aberrant vascul arization includes abnor

| .
Godedeswseidingl (Gns dasiaigh, dnEs ang RRlcsms AT O 8 ed g »
degrég 3P RUrY g{cgﬁ{?r%o ggmex &ﬁ!ls‘i"nr% pkAmAraRmbed bl ood

essel’s "an mechani sm which | eads to an
i NGh aAsedith lfenpadanoys, mdeo apaars rgach abeutd-t@ e ih dipwsiss

g pgRRIoRTIBEIn R P A T P iapphe
ligatg&@[b%'% t]?églﬁ{ae% Z&'ﬁts; ¥AQS HIidY dré ¥ft Piact BY RSrRERAtated tumor-

I seases racterized by aberrant vascul ari zation
bearingcdantte]s. {dtmmutasionrode thner-freelleg dn 2 semelcheapiag gnousghgs no
vascul ari zed tunor r ef er,abl i .
koA GFG AR B s ST ot sl bl PPAresthpia, sress
or sEBAIL MibY AeYill&t WIBLdayspRECARARatiGH) Mataytases are evaluated as
esophagus, testes, liver, parotid, bilary tract,

desaribedmboveect um cervi x, uterus, endonmetrium Kkidney,
bl adder, prostrate, thyroid, squanous cell carcinonas,

adw, smal | cell carci nomas, nel anonas,

3.5 gl i< pe | astonaes, sarcones (e.g., _ -~
angi PSAPSRIESE strabRRM FaSAIlLANBE)Ir, a phidinatduitisa] cdnmploeitios,
arteriosclerosis, _arteriovenous, malformafions,.

thereofris ediningsteted to @ potiens.uireferaphit 3 Bynay SPHERS 1550S§\D
2004/ 1

364 P 6 o di :
B
abn8tnad) ubaddsenlsrizdtionsuch dxah®formiation poHuew blood ivessatst rger blood

arthritis, hypertrophic scars, neovascul ar uc
vestrmUIFO PP bR P e et Wt PR SIRGRE: Y EIPAB
incrga3 HIR b of diRh QR RSk Por REE THE bbiipounds and
m“@%*@%%@?“&aﬁﬁ%@ﬁ%ﬁg avascul ar adhesi ons, ghggl ar 5
phafifféatedl cambastiomtherpaf msy be vsedite ematomid/drppeent dysrpnt
foll owi ng surgery, inhibition of
vascularization.

Preferably, diseases characterized by aberrant vascularization include, but are
not limited to, cancer (e.g., any vascularized tumor, preferably, a solid tumor,
including but not limited to, carcinomas of the lung, breast, ovary, stomach, pancreas,
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, corneal graft neovascularization, delayed wound
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hair grow h, macul ar degeneration (including both wet
and dry type), rheumatoid arthritis and

wobtmaasdshritis. Diseases characterized by abepcamis2004/016948

vascul ari zation which are preferably treated and/or
prevented by adm ni stration of a conpound of
structural forrmula (1) and/or a pharnaceuti cal
healﬁ%n'@ﬁﬁéﬁd 1efindgagiye @%e tehgtdigecutarizgeneratioy Igmnu]kﬁ)ions burns,
degeneration an eumptoid ar L?rl tis. Furt

hem@ﬂﬂb@lﬂi@tsdﬁle%mﬁ@tﬁ YHhitiss RyPFTIFORIg SCasnBRBRsY Ifar glaucoma
nonty {a S gIr']dtn‘Pé‘ Ect}?i’sﬁograﬁﬁ%nﬁeretrolental

mnls e refera y a human
ﬁbr@lzﬁsﬁ@ ptdﬁ%mﬂm snnmdeinsie trschoass vascalae ddheisiois mpbe r

neotpedR R oR sy by A R nbicion.of

halr%Wﬁﬁéﬁa@éeg%ﬁé’r%ryﬁﬁdlu&ﬁg Bothawvet ahd afydt'ygé) #heumatoid

armaceut 1 cal onposi tion thereof my
arthﬂdsrami eteadtiritip Bispages clraracterizsl by abpiyary waﬁﬁ%fmzaflen which

/ t £
e e T e S o LBl g
fornllLﬁX gl) an@br & phiraioaitRaYcomoskion eseréef. igelndd dincer, niaskag 3,

, etc. %ﬂ}l and ~pl asmi nogen activator inhibitor,
degmmfrmnrmgi megeid@rthiiiEisl with angi ogenesis and 20

‘;Sugq?%r % g %ﬁl‘ﬁg il &i S%tlﬂoﬂllraléa e a (Nardd/of% gﬂ%nzr’ﬁ%éutlcag 000,

Res.

n%%srﬁi&E hreASF MayHenaitkansteral to p@ﬁtﬂkpm&r@lg\mﬂmmg suffering
ev. 2002, 13;413-421; Ch

et al., Scien
fronp g@lisf@g@sg)clam;cy\gpgg cgppeépneta fj’hﬁ&‘jﬁs&ﬁ%ﬁfﬁ fﬁ g é;gan ] d,‘lsease) to
h et al., Science 1992,

treagg‘gﬂ@]fé‘é‘%gb%&hg%&%&gt al., Infect. Inmun. 2002,

70: SiﬂBﬂu’tﬁ&Oﬂt coﬁ@pmd dstmbtural Kermulag) and/oos phmrgtggltg)ﬂ

25 Still rth nd of. stru
COMQEitigR t}g:r?ﬂ% t8r?rP Eleliltr BW%?rgb@eo Jﬁu qgtréalt)
and%ﬂeﬂl'eﬁtt SHeSily. t?h@cd?ﬁﬂdlﬁﬂi of ffueheilEbinyula (1) wiibe also used to

ering froma neurodegenerative disorder, to treat
redwredéwais cpﬁmﬂaarnﬂ1atdn§e cylt@lﬂmosj@g@nENEt%m -8i BoBaeie) and

plas?plgc\)/ g?e%lea,%gga?cé{e T Cv%ﬁ?ﬁ \Flgﬁ%%g% edV 1 ogﬁég gén'gsﬂs Iglffd
obegL%HQ QLGRS 8k ')(r?n a8 chcg@r&z | p600J90RQ7A2BINEPATRE! o, Cancer

ase, 30 anyotrophic |ateral scl erosis (ALS and
Respr2002, & @éég@semamlg ebl. qPytokimNGr | Fagiag| Rev.

1355 R S e o, 29 P VAR B P Pl

Ex%%@}dl k593%159V1§$@1 &l aSazencEflS!QI C258H€98I8I01£7©Ba8mertql Infect.
5: 870; I\/aynar et al Chem
Imrmazoozm 62&4637501,4121@% et atnNe Med. 4993 43%23\7@

igoét%lf' %g%eg &Ecgé{ gﬁg&) Bfl ét%ﬁgaﬁ‘lﬁo@ﬁlg @f% aﬁiﬂ%? § ghal%%gutical
001%7 itib8 FherB6 ankly be BirinistdRedto aEindtient @ﬁﬂér,abEEa IhBBan F@ffering

rown, Biochem Soc. Trans 2, 30:742-745 Still
frommmenmdegmwraawdrlm@mtome@ha TreNeeht ealﬁm gAY d

d1sord<31rS tﬂlg&aﬁéﬁ' l%lvels of copper have been reported in the art to mediate the
pathobiology of various neurodegenerative disorders including Alzheimer’s disease,
amyotrophic lateral sclerosis (ALS) and prion disease (Llanos ez al., DNA Cell Biol.
2002, 21: 259-270; Carri et al., Funct. Neurol 2001, I 6:181-188; 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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formula (1) and/or a pharmaceutical conposition
thereof nmay be adm nistered to a 5 patient, preferably
wea 2n4nmaese4t 0 treat di seases characterized by PCT/US2004/016948
dysregul ated activity of the NF--KB or dysregul ated
i nflammation of inflanmatory response. Further, in
certain enbodi nents, a conpounds and and/ or
FroRBbiBORuL | tRd3; %ﬁﬁ%ﬁ@étw OBk Res. Safl. 2001, 39N 75-58 5 Beolwn,

to a patient, preferably, a human, as a g@fventatlv
Brama’é@sull?ldl 200155 165ak T3 Bsowh shiadlwe. Spc.dirgns si2s 30:742-74

recaapitsn B efigarE Vilne ek BRE. L Fl AR T agaeT

_fornﬁﬂ@ g hivd/ef a }?Mmlé&@}ﬁslf@ﬂlﬁoaitlloﬁ herédafanaydbenginyinistered to a

G T AN TTE WEICT T A
d
B L e

W Irsehes irddcs@asembsdimbhz hessmpoumdwimd and/orgainimapeutical
cancer). 15 5.6 Therapeutic/Prophy

compasiipnsthersef &8 amléféwﬂda Adatignt, Iéf?#eﬂazﬂﬁxx RIS AL P a (1)

prev% &419% n%gé’?lrrgn?%a%gt 'vgﬁ cﬁggﬁge%' Jr'd%?der§ ORERPEriZB byRBerrant
vant ageous uman nedi cine. As previously

vascdﬂ@rizanm dopper nﬁeﬂiolhsm discﬁdexs ueusndegarepivedissonders, obesity or

structural Formula (l) and/or, pharmaceuti cal
NF-sBriyseseuiotion Aperdiaslscempewds |°ff]ﬁ‘6ﬁlctk‘rﬁﬁ15?%%% ﬁfgﬁildfof

and/ [ ;
phafiice ol BRI GR ired P uscl RS PRV BhiCH SR isbasc o
disordrahé bosmnredily teatargsanotten (og eprementagi Wisali’s disdase 91
esity or NF-KB dysregul ation. Wen used to treat
Alzbﬁﬂﬁb?“ﬁ‘ﬂé\ﬁéﬁ?n&?@cﬁréove di sease or disorders,
conpounds of structural Formula (1) and/or
phar maceuti cal conpositi ons rray be adm ni stered or 25

56app1‘hard aiti lactia wi th other agents.

ZT’ nElPP Off ég?i}btglg tFu gﬁglat(ﬁ é'lpn‘é)&r pf&%r%/nagﬁﬂ{c%[)composnmns
thef%éﬁml@y ¢ 8vadta@BousiPiteti ef hemag e dicide. mbwatmlg ralemmﬂahd in

her” pharmaceutically active agents é/
Secanm #Scaupearcoaponnds ofgtmetural Aormaiadh sgerer @hﬁfg&?@étlcal
r chel ators s and
congipnbpn rePh BiediBif oy de Gt AR AR G ulits oo
discdbes3 dfdordeed eHagdctdrived bl abérrint &asbhmthﬂmi‘r coeen metatolism
conpositions thereof. Methods of treatnent and
dlsquap,mcnmdpserw;ata@ isordsars, obpoty ardNErkBabysregplagipna

| | ff
St r %ﬁ%qld ggpﬁtlﬂ%gfoﬁr%rév\éﬁbﬁg raH n\%&(ﬁ%@@fﬁé}%@}’%%a&fmpounds
of sREdHuk4PRORAIA 16 I8 or Phaiineeeithi ehpdsivne fiayiberaditisiserdd or

are provided herein. The gatl ent may be an ani_nal
appiiod singlyedien gpmpinagionsyitheotherageniss € hﬁ PRIPRPUIS P stguctural

Formui { f) and/or pharmaceutical compositions thereof may also be administered or

applied singly, in combination with other pharmaceutically active agents (e.g., other
anti-cancer agents, other anti-angiogenic agents, other chelators such as zinc,
penicillamine, efc. 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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The present conpounds of structural Fornmula (1) and/or
phar maceutical conpositions thereof, are preferably

wadnidniietser ed orally. The conpounds of 5 strucParaiS2004/016948

Formula (1) and/or pharmaceutical conpositions thereof
may al so be adm nistered by any other conveni ent
route, for exanple, by infusion or bolus injection,
phardyac8ieal mmpdsltt&ma@bfﬁﬁlpt:&eaédaier@n THE PRknE ALY S an
l'inings % oral nucosa, rectal and intestinal
amnm!cl@@@ Préﬁeta Vy, amparmpkandaness freferablyed BYBeR M ¢ or

| oGal f I
e QR YSELBISN GNRD R Pin i
compositionstherebt are préfwalﬂya sdmetisterpd bm‘liw dhn chmposmstt dfo
of. struct ur al or

d t d
strughiesl Bprepta (i and b Siis o mgR ioRs RSP meAhdis of
adnﬁq%fé'dg:yr a‘ﬂ?r oBEr BVt rdid, &Y &afiPle, bl Mfhi§6n bPbolus

I ntrad I ntramuscul ar,” intraperitoneal,
injegtiving by ebmmonsthhmghapém}sd of MueEHERnedUS lémlgﬂ(ﬁal, ordr al ,
sublin anasal ntr.acere r al nt r
o rediginter el BREE 4o RHERSHFRIGR can b sl ?ﬁmi’cfé
Varfah HblGH P YsYernhOark REORAS @.g. %ﬂ&@suﬁM&S in mfossiﬁle@ The
preferred node of admnistrationis left to the
micrpipatictasi wirrefapsHes, srrRetest ¢7en that sanbaiised taPBIESte R par t
comBRR1 ARl iRkt 80 R FRBM G inodlidiiibreot

Methbds dfadnisispaivndaclalie, Hut wetnot Hinitd toyinteadetnal pimtbanuscular,
phar maceuti cal conpositions thereof .into

he_ .
intrafieginmsels BdiRYeR0s) fbeWarRGous dnarisdl; eritiral oFa, Sﬁlh&}n%l@l
intr %§Alr ge]ré‘tgo ; gr{uqagh%f@’ tra el‘?ﬁal NREEILy. W%’l of topically,

ruc ura or phar mRCet | cal
partﬁﬂtﬂﬁk;&b theosard, s efes, bosan| Yhe prefdnedanet dfndmésstraion is

i 0 AR Gl el R S

me(ﬁééﬁ G&Hritloﬁ OR) &t iRRRIcES AR straRiof will rébultGR ﬂid&'éféa!;@(ﬁf the
a wound dressing after surgery, by i njection,

compem affstractosal Fetnewla (Dangpr peamecaitical conmesiions ﬂ;ﬁreqﬁ gnto
the%Pg%ag% of an inplant, said inplant being of a

. non-porous, or gelatinous material, including
MenRispaess eb6dimRatsSit a3 el desirdBidrior a’dﬂﬁﬁlsteﬁ oné bb@ose | N
one enbodi nent, adm nistration can be di rect

compnp@dﬂ dfstrugiural Framelp(B apgdior pb%%ﬁ@t&i@ﬁlé)onmmé@@rth%rﬁ?f
locaXIé/ft? g}eaarrlee% At '(fg([f o% ﬁ‘eegme{xf: aﬂﬁ?%\@?%@ g%lgﬁdt fo??gexlalkx I 6 udcréOt

by wieofAimitaion, Bﬁldbﬁhihﬁmitdﬁdlﬁfng%hfgdec}t toptal Bpplinatian,(d. g in
and/ or pharmaceutical conpositions theri)é( into %
conpaaiomith@wanne dsgssing sy SRSy st HisHen. ypeans of a ‘ohtheter,

by rhga%ls ??g%pﬂo:gftérsr\églgég EA f an 1ﬁ1?faﬁ@tsﬁﬂ‘ﬁ?rlg/aﬁggeiﬁg bf4p&lous, -

I'hjec ricu ecti on
nonf-pi)@d)dsL bagalstinoys mtenanhnauﬁng niembrarescathes sinlastior
mergérgwsld g; ﬁaértg anhc?r?e grr?bo%lrilgrieg Olln{stratslgr? Qan e byndi%?g}][ &tion 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

Teservoir.
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WD 2004/ 110364 PCT/ US2004/ 016948 A conpound of
structural Fornula (I) and/or pharnaceuti cal

woaopalidsikon thereof may al so be adm ni stered BCTASRINW016948

to the lung by inhalation. For admnistration by
i nhal ati on, a conpound of structural Fornula (1)
and/ or pharmaceutical conposition thereof nay be

COnY E8th St rd@hdtial Bétntua {Th 8nd/sishabaculicdlleshpositibn

di fferent devices. For exanple, a Mtered Dose | nhal er
ther@ofmy z)lso bmacbhlmsmr@d dizestly da esltl@g By inhalatiepnFai n a

sui t ilin el
st G A Ran & PraRe AR s A e Fotauta (D apdjor
phatﬁiaﬁ:&htﬁfa@& %@itldﬂﬁh&ébf@ﬁlﬁbe catvenientlyl deimedai torthahing by a
other suita

b d el
s &4 dibTo0F v icomo FRATERPIS 2AigPsH v #%%i%df ) wheh
utili YRR 4 chnlﬂaqﬁ %gﬁltéﬂ)ﬂ{l\gw ﬁéﬂu&@yrb?@ﬂén%gg o,

ternative deV| ce nmay
d1chhx&odn$hdrdmnetmm tmchlomﬂuoaomcthmm dahlwﬁrotstraﬂmrqerthane carbon

| h th f h
o o gk TP s gy DE Qe e oot ot feytie;
Fonﬁﬁlaqgsan%r %ﬁﬁﬁ{a‘éelﬁlcﬁ wil%déftlo% ﬁler&#f‘ﬁﬂ@étly 1Sthél find,

cont'ai ner may then be inhaled by the patient.
DPIAltbem!atnfeb/ aﬂiéy Pawdgr Tnbaler (DPFrdeviseniey berused fo administer

a CO%?% @%’E%/Fﬁ‘rcltlbﬁ%l fo@? ey lpﬁlﬁ‘%l’a(fgﬁl (S ngh)g%gff fo G nor e ‘%‘%RDPI

devieBetybltalnpasd nectihaien such fas a®uBPl gas t6 2Atd zesloa@ af dry
cartridges of gelatin for use in an inhale

powidassiaside atcontaingy vech mgy ﬁhﬂndleéahaé‘%ﬂq‘%ﬂﬁum@ﬂﬁ &?Mé?’lcﬁ% gre
also%elfh%q%?ll{ﬂgaﬁ f é?s gHﬁE y r?zlﬁoﬁ% {Héln%lﬁgl)e d%QQD?’ “MDDPI”)

owder’ suc I"act ose or st arc
SyStEIheﬁ'ﬁlCﬁ)élﬂbﬁlﬂ'ﬁbr thea¢lhery Myrpereahaldmﬂ ﬁherapémeﬂc dvag. Ea used

exumple) SHDSPIBANSTREOT &%ia&%faé? b SpiRls o ER R dgbe
fornkrﬁatgd cbﬁ&ﬂ&i&? t| %err] Q‘ﬁ bf& c%ﬁ@ﬁﬂde(% struOfur8 FBARLE (DNd a

yward, CA. Liquid spray
suitabls pewdertmee mchraeﬁaetqse smsthichrfozthbes syslews. t 0 aer osol | ze

| et PR s o peded BP0y o ‘éff\'l%“%rral
Fon’(xﬁlal{ﬂeﬂldy& p‘ﬁ@x‘nﬁa‘é@ﬁtlcﬁl fcgggi&itﬂﬂx tBéresf toURd Winglis Qﬁqiﬁ@rs

I') "and/ or “phar maceut conposi tion thereof to t
devicamgpplivdbior example dryehtadigna Epmomton Hé}'f‘i‘/ﬁfldqﬁﬁd leigwig spray

s L Bl R ARy
ma;‘tﬁ@ﬁb@dﬁeotl Vﬁﬁaﬂ%‘ﬁﬁ'& ﬁle%mga ; Bfl ti Sh J. Cancer,

80, Suppl. 2, 96). Exanples of nebulizers
in dn otle cbofliwst, @wbuhm igyysed Bhddliveps gompound of structural

o LTS Sk Pl el bl NSt

aerosbRRSn Bqﬁﬁﬁirug\h)rmﬁlaﬁ%)s lﬁ}lﬁslng/, éﬁ\r e:!@rnpll& nitexsomit eabrgy to
United States Patent No. 970, 974), an at eI}
fornpiingparicles tha maydigrpadil ymiaﬁl%@a%eg Mgrschoyle 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;
van der Linden et al., United States Patent No. 5,950,619; van der Linden ef al.,
United States Patent No. 5,970,974), 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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I n anot her enbodi nent, an el ectrohydrodynam c ("EHD")
aerosol device is used to deliver a conpound of
webtomatiessal Fornmula (1) and/ or pharmaceuti cal BETAY2004/016948
2004/ 110364 PCT/ US2004/ 016948 conposition thereof to
the lung. EHD aerosol devices use electrical energy to
aerosolize liquid drug solutions or suspensions (see
comBodtion NRAIES Bib ldlg. BN iat@eolSeaices useRatarital Moergy to

4,765,539). The el ectrochem cal [ f
seroselzmicaid e Relptings o HESPEART CHa &nBVBKE T opitH Sigtes
. . I
Patew.o g?%%g?j%%e%l&ﬁmﬁﬂgal fopettied O WeAtori@Iaibh fha bﬁ )

ceutical conposition thereof to the lu
impunitdrit paranfEkDs feopisnize when deivering a sompowt ¢ftmgturd Fopgila

routi nel erforned by one Kidl in.th t. .
0 sadlonbrmagBiice LTy titn edtte Btk YRtpab gD acrdstl device

CRIIRpRSatd ik RfutindRPetbafedb6le Gkibiiathy artd SHIY egrysol

technol ogies. In sone enbodi nents, the conpounds of

devisey mey oroad effisiantly deliver cemppwnds 10 theangHies giheg gplmonary
d 1.corr?oi]htli ons thereof can be delivered in a vesicle, in
SURAY L9°CHPRF' Y 11 posone (See, Langer, 1990, Science
249 153¢ eb3dimehtsg tie ceinpatinds dfstridtupad Fomeslai(h) and/oe
Therapy of Infectious D ssase,and Cancer, " . .
phamsseuticab pempesitionstiereqfers pe delifersd in 3 yesicle, fppprigplpr a
lipo§dne gsgég Efifbel, 1998)scich 28 SR 10T7A1 436, T 0BANTS “Libobdifies in

ect1 ous Disease and ncer, ‘
the Thiegy BenéstieinDanaseRnd Cance Fdopez-Berestsin hediFidbarKeds.)15

. 353-365 (1989)). h i . th
Lisd Bmctcno AT 2 Bt A E g W rhrapyof
TnfeRBRIBEERE LER AP IDPEL-BBR slehtaROfidea (edRg, Tied, NeRY ¥k,

Vi a sustalned rel ease systens, preferably ora
pp. BBsI6HI (1RED)).el ease systenms. In one enbodi ment, a punp

may. be used .(Se Langer upy Sef, 7

& i Shegpopipaf wsgrorippind R Sye i) FaRnyh U ang
phateuti®H cEnPbsitiddaBerest%hi DéAplivdred yRtsusthined release systems,

enbodi nents, pol é@me“ c materials can be used (see

prefendbiyi exal susippsidi releaseoistons. boerternbasimpal @ RuBp-mayhegised
d W . s . (-G i

sofntl RSt B P AR oy, 9 gk
1gg?;§d@)gg1. %UmlﬁSEM).YPerkf ?rlggz;:e, LSnrol en ;and Bal | 0gs 3

eds. ), ey, New Yor 084): .Langer e "

25 Inwict othet @fglsﬁlmelﬂé\ROlM@Tcdﬁéqméﬁ égﬁ‘ L? E?eélil,sees é%e‘gfs@o
t i AT ; i t

T M T
Floﬁl@l,l('lggw)_’; gContt?dlle_:ﬂO]liI).lg Binavaﬂh%ilityo’t Paug Em’dwiD@rgrmnd mnd

ol ymeric materials are.used_for.o st ai ne
Perfamiare SRRy SIS SR Doty FoR PR LRREE S8,/
Ma%?; Pxo/mat ly g}okréy{ thFlrt.u%fa Arsex¥RH RV, e£41, 1088 EScience 228:

roxypr opyl met ose and hydroxyethyl cel |l ul ose
190; During et al., 1989, Ann. Neurol. 25:351; Howard et al., 1989, J. Neurosurg.

71:105). In still other embodiments, polymeric materials are used for oral sustained
release delivery. Preferred polymers include sodium carboxymethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose and hydroxyethylcellglose
(most preferred, hydroxypropyl methylcellulose). Other preferred cellulose ethers
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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30 (nost preferred, hydroxypropyl nethylcellul ose).

O her preferred cellul ose ethers have been descri bed
woOAbdanesam, Int. J Pharm Tech. & Prod. Mr., pOBAIS2004/016948

5(3) 1-9). Factors affecting drug rel ease are well

known to the skilled artisan and have been descri bed

inthe art (Banba et al., Int. J. Pharin., 1979, 2,
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Pat ent No. 845, 770; Theeuwes et al., United States
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anmount of one or nore conpounds of structural Fornula
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patléﬁtdﬂ@ c)éﬁfpbﬁthds&m sttuttons Fomula (s and phz&mbmtmdllﬁacdeptabled

ehicles, particul arl
vehlcles are prefergbly sterile. Wa%/er 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
as starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica 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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for injectable solutions. Suitable pharnmaceuti cal

vehi cl es al so include excipients such 30 as starch,
wghomnsese4 | act ose, sucrose, gelatin, malt, riceCcTsemn/ 16948

chal k, silica gel, sodium stearate, glycero

nonostearate, talc, sodiumchloride, dried skimmlKk,

gl ycerol, propylene, glycol, water, ethanol and the
ageits ko pHthne farmg sigents pheadditoayauxdldry, s8npesg thiskening f

an_al so contﬁin ginor amounts of wetting or
94636

desi red
Iubrygafipg P‘P‘%x?oﬁa“%a&i‘ét%ﬁh Y5964 PCT/ US2004/ 016948
ag@itafmacRlititilcOMbb SlibrREoAPERIE a compddad bf Qtuctural Formula

auxiliary, stabilizing, thickening, |ubricating and.
(1) ey ‘o npegifagiured Dyrragans of canwantigahmigegifsekying, granulating,

araGRTRARHL | QRS OB ArEATRANRG PlraBbihESF WoBhitizing

act'ured
prodeedey € Rhiraaabutivakongposttions alay ibe gorngrlatnd ira¢dnvgntiorl manner

d - maki ng, | evi gating, |.sifyi | ati ng,
e T et ot 1o
auxﬁfﬁﬁ@@ %&lﬁé}f)ﬂéﬂi@? 8fb‘gﬁ§sﬁ{grﬂf 8B GuldR oF UG TFal PBAhuITRI) HRb

si'nd one or ysiol ogically acceptable carriers,
preeirations thicheoenibpiuset phavmaceatizallyl. dropsy, fommilatiorf isclepéndgnte
processi of_.conpounds of structural Formula (I) into
upop theyQpig I SHRIRAFPNCIASPe used phar maceuti cal | y.
Pr opRrf RABHRhhQtiba c@l&ﬁ@ﬁﬂ&m can HkeltRO Forth6f Jofitfods,of
adm ni'stration chosen. The present pharnmaceutical .
SUSEDRI0DS; ietriudmen, ¢abiets,aiils, phldets, GApRULT, eApFYes eprgaining liquids,

pon 082S bR i Sl iR Bt s,
suspensioad, Bedny 6fheAfemisaitaBlt &riveasin GleppiRidirnentethe

emul si ons, aerosols, sprays, suspensions,ﬂar qp%ﬂg
phagnansnti¢adiyracewitabdp vehisle is acapsule fseg g Ao e gt o/t {fteds

hagr td £l a j [ :

st PR S G 135 BFR Aot B Wy pRay PR oG
hav® b@&ﬁdh leb&‘il)ed ibtiledrt GxaRphagtaf ThaiSt@hteaphBranteeft i cal

vehi cl es  have _been described in the h (see
Phapgif Bbé%ﬁelpmaecsl%‘??@ﬁ%é’%%%acw%5?’8@0%25 »5%‘&}%8990)-

Phi P4} 28§ IBEHrR Rl FIrRRGET) B8 b

Edilib?gﬁélp%g%@gtéggﬁta%@ﬁﬁadm ni st?ati onfag(.)co yoﬁnd )
forrofilattins solutians, Eels,mihtaehis) cnoems, 5usR0sibos, wid. a8 sdvelbknown in

solutions, gels, ointnents, creans, suspensions, etc.
thegd. is well-known in the art. Systemic formulations

| nodydenit kst drsk andthcltRsseddead Sfok adhiistii¥ion by injection,

injection, e.g., subcutaneous, intravenous, L
e.g.| sitbcaianems) iatravdnous, dntraresculer, intrathegplor ipapsgitoneal injection,

injection, .as Ll as those designed for er mal
as willioherealesieRion 15 nopfgtty B eoRt il s paeg
adm kSR dyRfemib #rhaioRRinab e iBde ih Borabimbatioiatwitar fuithdr
a further ~ active agent that inproves nucocili ar
actiy® egend Hieé inprosps MugOORkAEY) sleaianeeof ey pR@gor 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 (T) 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 structural Formula (I) may be formulated in

aqueous solutions, preferably in physiologically compatible buffers such as Hanks'

38



10

15

20

25

30

viscosity. These active agents include, but are not
l[imted to, sodium channel Dbl ockers, antibiotics,

woORkemiatigde4 cyst ei ne, honocyst ei ne and phosphol i pctdas2d0m/016948

sonme enbodi nents, the conpounds of structural Fornula

(1) are fornulated 30 in accordance with routine

procedures as a pharnaceutical conposition adapted for
solufist, RaNE@RO bisluich o pBysicibiionl shiindbuftan. Fbe nolstiol ypiy cantain

d f st t | for .int
formai A S Do SPPeBORE IR T R B HETRB P e
nece@%y)g Q#esullghaPtHE e%ﬁcerl %B?Pbﬁh&‘fst %Qiﬂ als@ ifcAMRAMLfizing agent.

ornmu e formulated in aqueous
Phammlcelttloal’m),mmlsmfoas lvliptravengusyesinghisyation mgy epigredly prcdude a

locabiFp BB 1 B Amegp SR fatROuE o e igetigh, Ggporaly:

the 1? E&éﬁieﬁ{s Qe GpbliSRbitRe seatdt&ll or ﬂfﬁ)@edst@ Eethéran ulii&)do@zig@tfanm
rmul atory 1gents such as suspendin stabilizin

for exaoiple; asid Evpeh zerhpevgdantos Walgh érﬁe CAREER gétﬁ iy 2 hepaetically

sealgégcfc{?g%gqer%fl%gs aéle rrll%r]ﬁ%%ﬂp(%ljas%?ﬁaeéfgg%(dl@zhﬁl% thd) écl)ésb?lﬁ( gtr‘] %ctlve
agerlt NSV IRYEROsSmFAAH RIf Striic@iiaDRorwaya Qptsi adrrahllsgered'b:y infesicn, 8

| ocal anesthetic_ such as Ilgng)é’ ne o .ease ﬁal n at
can bpdisgensed, §or axarIPie Aty angatusiea ROl Gopt am’f‘ﬁétep foredi ent s

ar e
oYL D BEP Y caip o] st s
is adRintbedtedby itdcdon faneenpooiweistarde waien for ihjsetien drwling can be

seal ed contai ner such |l e achette
PIOVIIM ©dbatibe mgeedipnispry se HFXE&&{T}F%EO lélhst%r i en the
cotp H&?snﬂfcoéﬂ a%tﬁiét?duoﬁ%eﬁﬁeﬁmé hﬁprbﬁnaaafe e Bafieeth by
sion, It 10 can be dispensed, for exa Wi th an
permea‘tedsare nsdddh theefocontation, ﬁgclmegpﬁrmﬁs angeanere nﬁﬁ knpwan the
grade water or saline. Wen the conpound of structural
Forrmula (1) is adm nistered by injection, an anpoul e
of MhRhdcdeBtiMREShpdsttiodsThesihl dlivery iBay béii thaforeof tablets,
provided so that the ingredients nay be m xed prkor to
1ozeagm, aquﬁou&on le' SuanStqné;r&‘m‘é‘%?s RPWERTR siW$ipng, capsules
enet
é’r(?ﬁ? ngrr @fgaﬁyh %ﬁ&%g%lpﬁéﬁaﬁ%&é&? corhpositions
ma)p&’h@cﬁﬁ aﬂé & 86 c@)ﬁﬁﬁiﬂg} dgentsnforexampleesveetaning agents such as

Phar maceuti cal conpositions for oral del i ver8y lgar
fructeses %eaﬁ@am@r@w@ﬁpeﬂ%voﬂnlg&g@ﬁ@ gich ag pepRiTE! y

wmieygfggrp%' M‘g fgf%nts %%sérvn?g@ﬂeﬁfs%m@ﬁ@%m es,

adni ni st er ed
haﬁﬁﬁfeﬁﬁ&@lytpalaﬁdble:plﬁpmudm ohvtsre@@en;m&lemomtdﬂct apell Hrmyihee

t [ t f t ts
phaégaéeﬁt?&p%gégs?&r%mygﬁ@c 5ioa denk i PRED Sl b
the gyﬁ‘ﬁ%nﬁgstlﬂgﬂipd% %’o'wd?t{g a sth‘iﬁerdg{cﬁgﬂ ové anCh@dnidyd period

a en ’s an reserV|ng agents to DTOVIde a

of tﬁﬁ@rsm@ﬁuéhy@ahh@abﬂraﬂnambiﬁnes Waduaganmsmn@p@bv@twe driving

comm&?lgg a;enalstoas%tglgle ?or d@allly au{rmmmtereci1 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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phar maceuti cal conpositions nmay be coated to del ay
di sintegration and absorption in 25 the

wgasi#rieizst esti nal tract, thereby providing a seeraisomdo16948

action over an extended period of tinme. Selectively

per neabl e nmenbranes surroundi ng an osnotically active

driving conpound are also suitable for orally
manailol, RicRkeE rsech; agaeiiia stfarsd, rsu(ﬂmmrﬁbclﬁnnmdeﬁuloéé) . In

these | ater platforns, fluid fro envi r on
mAgEERIB G ije,t% Segpeiiielep are praisrag ootﬁxﬁaffﬂ%cea?l% igrRge-

CO%P&%ﬂh?M? g %wshé chQs Hos BY AG e, tstigpea%ﬁé eﬂ&u@&iﬁﬁt

30 conposrt rough an aperture. These delivery
solufibuae, fwitalyks canerp reavnpwtsmr dseintickideywatere palingy der

sl P (FF erronden eGP vl entie P e e e
glyc8 D &hs %ccﬁlblécﬁ[ghltly@fdﬁﬁ&ﬁ%réh&w@én AHVICRAYH 6 94, gaa@étaee
may al so be used. Oral conpositions can include

citrate, asngayaie a/cémvc@e@@bgutcﬁqO azMS@ alwot 209400 @86 4Additionally,
ﬂav?%crgq%ggﬁgoéu O%‘(;a% S, cnﬁ) i u%]ents i LORE gcﬁé%ﬁﬁgx{e% esmed the like

TeH A sdccharin
may'Bgidgsd. um car bonat e etc. Such vehicles are preferably
of _pharmaceut.i cal _grade. For oral liqui.d preparations

sudRr huccak qglgmgl,g‘gﬁ%rb th%(ﬁ@ggfx&qug coglppgg‘pcp%s gy take the form
t di | t
of bR 10 BR%s, étyl ft’gfg'\lﬂ,ﬁtﬁg% %b{;}’eau? 6 al%%‘g (s or diluents
pr dpyilié dmgdbynmdbionspoaltytsll Kyl use m@l mbwlhmrs( anddiquid spray
dev et ap e epiaon i by Al iy o oy pr ke ©
F onﬁbl'éi 6Btwﬁth @;? badgicaly Q;%E;‘ﬁﬁ@l@ vahielt P@ef@raw i about

Additionally, flavoring agents,
pharmaesuroalaiy amptabbol{ebrdmlg adgpind sichias kisokel} water, polyethylene

el ks, be, add
elveB R QPGP ap Pt AP O B dBhBefer B

acro§@¥prépi@estoTend @ionr shdfeh§ibh of LARERGES of Blednvention.
formul ated in conventional manner. Liquid

Prefﬁr@bhutbai nateyaldsliguid| such ay am@eohml,tgiyq@émﬂlyéﬁ{ci op# dptty acid.
Oth % ac}ssdg rf&%r&ullggxg l?q%?d %%u ngl ﬁse{)ros?l u}{):%ng%%'sﬁﬁ%g%\”fn%rluge in

a-conp St ral

aeroéél)dechbara kpbwh iR teud bCaill in the agiiaebe.g., Bidsalke United

Prefera g the 15 pharmaceuti cal | y accept abl e vehicle
StatgssPaent Nsm d123.42% Bigsakykd diwited S&é‘??%?a NG b P rle:

gl yc I

e cryfind oP Bl a ASRLAEM i R PRI or
vagifhl phamm®ehtidal compositiaspacs a@suppbsltoﬂm{)omtm{:mﬁ etdraas, e.g.,

i nyenti on. PreferabI}/ this materl is |li Iag’j %
contalBVs PR GiRBR SUPOAOFS baSET S Grods buLer o qter sy cerides.

O BebadiRbRqRe ﬁfrg{u%gug abdch8ed bﬁwoqs19rwmﬁﬁddﬁwo%§u&ﬁra1

suspensit on Sulta e or use In 20 aefosol ‘devices are

Forrkula (k) nhay zﬂtodssefouhulsteidl ds aj depoﬁmelmratu(ns éich dong acting

forrr&I zgi)glp g}gy be nggfe@;ﬁyégls he nt(ml\l%xggg]ééu%ciu%deously or

intramuscularly) or by intramuscular inj ect1on. Thus, for example, a compound of
structural Formula (I) may be formulated with suitable polymeric or hydrophobic
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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A conpound of structural Fornmula (1) may al so be
formulated in rectal or vagi nal pharnmaceutica
woao@Ealddeik ons such as suppositories or retenti BAT/US2004/016948
enenmas, e.g., containing conventional suppository
bases such as cocoa butter or other glycerides. 25 In
addition to the fornul ati ons descri bed previously, a
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forngxanpl e subcut aneously or |ntranuscularly) or by

i ntramuscul ar injection. Thus, for exanple, a conpound
of structural Fornmula (1) nay be fornmulated with
5.8 suiﬂg?kgeuq |]¥$T%rl c or hydrophobic 30 materials (for
ex ; mul sion in an acceptable oil) or ion
exch &Iilgpomﬂsjf@ﬁ‘uctﬁfal Fesmapd), andloy pharimsbéigicdBednipdsitices ,
as a_sparingly foluble salt. Wen a

for exanple
thergefnjygliaencelvshertsed i 2 arnghafisetie)o s e éntended pagpose.
For & todati&Hetdht dR é/se br dibGaaR MU Sa4E3 errant y

ormul ations as t ree acl a pharmaceuti cal |
vas@dmi%pﬁablcepm Ime;ta‘tmhsml disrders) memy)demeratlve disorders and

Pha maceut i cal acc abl al t bstantjially 40.\\D
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ther&ﬁealfe lAmiAstd dayplRA if ra%ﬂ&aféaubyw gaetil© Qm%ﬁth bases
and tend to be nore sol ubl e in aqueous and ot her

pr d'ihe enmuht/eit comvand oh etrtmtralelécgomh @pthet wdl beeldective in

form 5 i ¢ Dos nd. of . tructur
the ot s & ARl WSiRE N ar b E oo G Shhe
natuk&6f Bedisordek br gsidaical 4oyl dag by deldrmhined@ by ataBddt cithicerct i ve

to achieve the |ntendeqy§urpose For use to treat or

techpiqueskrovn wdhe ad, asprevieustvidesstieadarln eddifipp.ay vigyo or in vivo
PSS RIS LR S SRR o AR s, e,
amoluheofeorpgonds oﬁétrlﬁihlrulCEarfrﬁlﬂa Epadmihistered will d)/f@d_jur_se be
depionipy ABang fihe” PROF e TP Es! P Tt Hioh SEBLALDe The
subj\?\ﬂgfﬂ'ﬁ@tseﬁalc fecﬁ%%%rpftlﬁﬁh%} Uf ﬂmﬂﬁ%ﬁgﬁb@aﬂd ehetjﬁf&nent

tive I n e treatnent of a particular
of thdhi wescdibimggrhysiondi t i on di scl osed herein will depend on

th t f .the di ti b.
ot AR Sxfe dostinmag B v dad fePhauothodee SoRbsnton by
a SlﬁéT@éi(ﬁ‘ﬁﬁllSt@ﬁOIp 'b?\fhlﬂﬁﬁﬂe)ﬁpﬁﬁ&@l()hp&dconlrﬂlléﬂjﬁléa‘s@ nIn o2
Vitro or in vivo assays nay optionally be enployed to

embldingenit,dbecirhgoungs pﬁsirucdmsldgmnmr@)eege daliwereddppoomal sustained

rolegsp g Sions PrelgatvanERabodibiy BF RuRbplih 5 stthothe
ForraitiRi(BGke &Bhiﬁﬂstéré&ﬁh@@'peﬁd&? (M@tegm%fe@ibl;t raﬁce p&tia8y.t Dodihe

severity of the affliction, the manner of
maydwriepeatad intermiteatiy maebg pr@gmgﬁ glone or in combination with other

drugs and may continue as long as required for effective treatment of the disease state

or disorder.

Suitable dosage ranges for oral administration depend on potency, but are
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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20 of the prescribing physician. For exanple, the
dosage nmay be delivered in a pharnmaceutica

woaopalddskon by a single adm nistration, by nmeEriusk®4/016948

applications or controlled rel ease. In one
enbodi nent, the conpounds of structural Formula (1)
are delivered by oral sustained release
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0% wei ght. Recommended 5 dosages for intradermal,
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extraFoI ated from dose-respgonse curves d }_ved from
i n Riefarablpra therepeiticalbuelfectivg fosgaftaoppogpd AL s
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AT AP S SAH gt i
subgastbal ecdsudnt’y VIdxigtyarfadompoundswd striicinral Rerntids (I) ethy be
oA o PRI L S LA SE i S e
by HE SRR QﬁlsM e’i‘ﬁ@&os@%ﬂd‘ﬁe’%&/é&t toRid aal t&rﬁﬁ@ﬁb Effeet is the

conpound of structural Formula (I) conbi nati on of
therapensimtindis:. ok campouduaf structfad Fotnaulg (I)) ng prﬁf@ﬁblyrﬁé@lbﬂfor

o B At e YRS T
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besity. The conp oun s of structural Formula (I) may
of carcslatihg concentrauons that include an effective dose with little or no toxicity.

- 5.9 Combination Therapy

In certain embodiments of the present invention, the compounds of structural
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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denonstrated to be effective and safe using ani nal
nodel systens. Preferably, a therapeutically effective
wdas®/1e636a conpound of structural Formula (1) PCT/US2004/016948
descri bed herein will provide therapeutic benefit
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flusxgmpesisidnepfhsamiter leoprotide die), asddngingensaisiagents ehinhibitors

(e colRgroR g o pas arpac el S AeRES .
th1a9¥ﬁ5h%@[ﬁﬁﬁ1@@éﬁvgﬁves' $t9§fa%6’tl)ﬁ)§is-iﬁwkh¥£$ BBl @ntisense

chl oranbucil 0 hexanet mel am ne,
nucldotidésthaf) hlock dnebgengh fwrbrpzktlghlb(t@pgptos%mof gtﬁ)pressors TRAIL,

TRAS: b SR garesacTHit elos dabg e e ISRl | ©
phoshl?cff%‘fo%ﬂ% Rfhibifor, IR ?et%ﬁpfeeaﬁbxdﬁgﬁnﬁﬁsc carboddyufil db@lvatlves

e.g., nercaptopurlne i ogunai ne,
etc. pehtstradenicilkbnung, zinvatrientihe, Mnghe(r@n‘g obes1ty agents.
vi nbl astine, vincristine, etoposide, tertiposide,
dacti nonyci n, daunor ubi ci n, doxurubi ci n,

5.10 Therapeutic Kits

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

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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15 bl eonycin, mthrmycin, mtonycin C L-asparagi nase,

interferon al pha), platinum coordination conpl exes
wO0eom/1,103is- pl ati num carboplatin, etc.), mtorRADUSLING/016948

hydr oxyur ea, procarbazi ne, hornones and antagonists

(e.g., prednisone, hydroxyprogesterone caproate,

medr oxypr ogest erone acetate, megestrol acetate,

di eThorhmintit hitsmphaveed fihglglcomaineawhivh,con@imxthé esmpound of

st S gu P PR Sy OSSR S ar it
othQchIn{H%thtF .8, othér GmpodRd AN F PhBrmdc8htiddtEmASHiGensand

pacl 't axel, "estradi ol" derivatives, thiazolopyrimdine
thexef)ior adyhase distinct)contajpep farshch ¢ampasicnly Biglerabdy, tleergpeutic

.. antisense nucl eotides,that .block,oncogenes ich
it s F copeplian Stretib FO Sty R Sy PLE PRERRRA R, |
conYsiRARhErEEY, pabitrea $61QGE @ €6mbiagficd with the co-administration of a
i'nterl eukin-10-converting enzyme, 25 phosphotyrosine
secpmtheapasing (PrRirebl B4 qb@ﬁ)@%teé%@]a%ag% GriaBiral product, a
I . . . i «
o RERRE Ay 3 Y ool or SB35 oy g
agelNér a ceesdr) yr agkatmceutballdnipositiopehdréaf. Rihe$omponents of the
. Therapeutic kits conprising the conpounds of. . .
kit gy be PR ePIPSSANTLAP JOTBRRICEE M2y be %§%@&{1§%t container
pric%i%ﬁ@ﬁhﬁét&%ﬂM‘Ef)&%fntar e al so provided herein. The
herapeutic kits® may al so contain other conpounds
( e. The canhypmehik of Hedit ey heprovaled mmoue e mpreditpad sqlutions,
hor nones or ant agoni sts, ti-angj agenesi s agents .or
profefhl BianEcous SeFIGE: B RIIERY- & isEik GGy RE g
con%%ﬁlieﬁtrs off ﬁéﬁﬁﬁ%@‘ bis§ BL pFRARAT kIS whitd s be bhv¥fkd into
04/110364 PCT/ 032004/ 016948 Therapeutic kits ma
liqtids/ey addtiompfsuidiie aplments.\whiehare prefeiahly nrpwided Ff’p%ﬂﬂﬁ%efof
g str ucttur al Forrmula (1) and/or pharmaceuti cal
ISUSUR Y ns thereof with or without other conponents
(€. Dhe cAMAIBEr FATRGLFHISC RGNS b bl eGEHibE CRdsk, bottle,
conpositions thereof) or rm{ have di stinct container
syrfnge, araeh odshpsaesef enplogingagplig or ligwfa bluglle vdiepthege 1s
i nel . .
ok QTP U0 o S e ol o i
alldws fop Bdparad dexingu THe Kih@ay alsa doitainshother amtaherdfor second

compound_ (preferably, a chenotherapeutic agent, a
phagmecguicalbr agerteble #4998or none or ant agoni st, a

ant i’fe‘?&%lﬁgae@@l%})éutﬁﬂ&%ilpéoﬂtﬁﬂia Vs (8, one or more needles,
apoptosi s=1nducing agent or a chelator) or a

syrivigas, e droppera) pipetep efsi); which tehal esddmifiisatt@ngidhe nowperients
t&,\h .10 kit may be pre-conpl exed or each conmponent may

of thekitn a separate distinct container prior to
admnistration to a patient. The conponents of the kit
may be provided in one or nore |iquid solutions,

6. preEzampleg, an aqueous solution, nore preferably, a
st eHlela %Vgrﬁyo%qg ?m%%'r HctatLlr?eQi'byTrlgFerence to the following examples, which

describe in detail, preparation of compounds of the invention and methods for

assaying for biological activity. It will be apparent to those skilled in the art that

many modifications, both to materials and methods, may be practiced without

departing from the scope of the invention.
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conmponents of the kit may al so be provided as solids,
whi ch may be converted into 15 liquids by addition of

weudd4ahizs4sol vent s, which are preferably provi get/usm04/016948

anot her distinct container. The container of a
therapeutic kit may be a vial, test tube, flask,
bottle, syringe, or any other neans of enclosing a
6.1 SOlExdniple 11 Qeiiétal REocadinne forSentliekisof Tetrathiptungstwtn one
conponent, the kit will contain a second vial or other
conﬂ%l.ﬂﬁﬂ?ﬁ which 20 allows for separate dosing. The

kl . 11881 - b].
S N A SOOI ) 8 B s

aqudoue selptior, iveas Iadded/uolaknmmmmaltetrzaknpamgsta@ ({ ®9g.and dn@nmed

g OGS 4R e SBREE SEAR o E i

def
on aléJoIa}r)é %\%{penccg)ﬁtﬁgajt\ﬁa% %E?cd BRIk Wlﬂhsché vhthhepo deffonsst

I'l owi ng exanpl es, which
houﬂﬁﬁnhe bater fvag e&;ﬁaded apnmdad &t moimtah a@OWé@m osmog. The

reaciigh FUKYE i g RS 8 Raeune 1 EopreneaRt e ety
soh@(&taﬁ }%@stﬁﬁzm ABehizEE FhicPRRd isbBproPaidd. Mt eslidivas and

practiced w thout departing from.the
collsatepley fiftratibe, Washehwith isoprepape) dalgthictier, and then dried

/ US2004/ 01 8 6.1 Ex C

undpelsyHOHESPE 26 Powach G UL gr e e BresEh AR,

quat er nary ammoni um hydroxide (2 eq.), as a

comerci al |l y- ava|IabIe aqueous solutlon mas added to
6.2 anmibxample 2 Genenal Broges thesis of Legratl

wat S added unti | aII the solid naterlal was

d|§$%$§ﬁ%L-The solution was placed on a rotary
eV’ﬂH@q&ité}hafyraﬁﬁﬁonmmUdeé (Zeq. ﬁas]e()soildma)s alddttd]tOt dheuspertsion

—

at 20 C for one é\_he vvat Iace? S
of aseRa S AP REIHOL] eondt S cUon e ob
BRGfc ande:
ot nd R AR “%éé‘“‘?é‘%%?g%%l st

nitréginofot z&towmt Erthiapeodedapregudiadin a fiseipiiaie; thevighd ¥@s

collected by filtratian, wash r | and
collgeted Ry ﬁ?tgttwgf washed V‘i‘ﬁe‘ﬁol’d?ﬁ’aelafarﬁlnmdgtﬁyk&g% a\?l g %%’m for

QM FrohiBon{ AGUNRCRRI ISR SHnol. MTHRIBHeS9stak vdre

rec‘%%%ﬁ % 5 ar?p e 2. General ]%rhocedure for Synthesis
colletted by ﬁ:litériuom waghed atith isepsppangt andediethyl ether and dried under
high vacuum for 24 hours in a vacuum desiccator in the presence of P,Os. If the
solution remained clear, the solvent was removed in vacuo, the residue was taken up
in dichloromethane, washed three times with water, once with brine, dried (Na;SOs),
and the solution was concentrated. The resulting oil or solid was dried under high

vacuum for 24 hours in a vacuum desiccator in the presence of P,Os.

6.3  Example 3: General Procedure for Synthesis of Tetrathiotungstate

Derivatives

The quaternary ammonium halide (2 q.) 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 tetrathiotungstate)

and the resulting mixture was stirred at room temperature for 18 hours. If this
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15 The quaternary amoni um halide (2 eq.) as a solid
was added to a suspension of amoni um

woebtnatibdcot ungstate (1 eq.) in dry acetonitril eCtAsSnio4/016948

per mmol of tetrathiotungstate) and the resulting

m xture was stirred at roomtenperature under

nitrogen for 18 hours. If this procedure resulted in a
rocé’dtﬁ@ tagultedl i@ a pré@pisaet,ithe yafl wasalollecte@ Uy Ifjtratidng washedrwith

d with d
wate?ggqpiwgpl selheny o trisiter Siel agBiR GHER fotrs
inay C%H% Cf{ekfa}f[\éﬁ&r ﬁﬁfl I%Sé‘iﬁé erpad). I1e %%@hﬁ?ﬁbnfréﬂnhi’néﬁ kA, the

panol and di et hyl ether and dri ed
reacudildmﬁxtuﬂelvgds ﬂrw:ﬁltunecf end the fHisate svaswoncepiretedrin daeice Cecor
in. the resence_ of P

resufting gpl lid ﬁ%reggfs {pdized o0 flgh{%t cSwate% glll&J }sogltz)lp%&&a{h@ llow

vacuo

crysi’é@ssci?tllél‘tg@by Biltrdtidng dWQJHe@ raMEbdaoganohashdidthiyhetder :tnd’thsn
wat er; once with brine, drled (Na2S0 % 25 an? 0
dried hedes bightviaowmder Zﬂdm%tnraax‘aéaumﬂ@@%aé%wﬁh greseiee gt P20s.

solid was dried under high vacuumfor 24 hours in a
vacuum desi ccator in the presence of P205 6.3 Exanple

6. $ ERaRil h &l Pepsmibtusgdtate, @@hbﬁag 5 OL
et r at hi ot ungst at e Derlvatlves T rn
ebrlﬂt ?L§'8dmg,

anmibis apmpesnd wes prepaigd)ross apmegiugg f
0. 45%&%12151) CADa s enslgﬁpéqouggust &ﬁdt%@f@h&ﬁ%ﬁﬁﬁ@ﬁld@@Z mg,

a Sus anmoni um tetrathi otungst at e0
0. 91(6Jm@al))ac¢dﬂdldgyo #egrasddurd dfExaaplal, weeh affordedflST mg (64 %)

tetrathi ot { at dt ti ] \
o o Som hpP it BE TR AR 698
0 0 d U dl
(30¢ﬁh§ §$§%§p|?§§3?T¥kL So#(digzé&g%FFgg§%WH2:Y@&g &
4H)f3|1h(s’:1t181q§1 13@@@&3 75\MHiz, DMEOJ6)i &@ﬂo&@@n@s 2@@) 53.1 (6C);

di et hyl ether then dried under hi v um_ f or 24
ES RiSun4 (choliael d@é@ﬁ%&i@é@éﬁ nm (& ﬁéGZﬁ(g éﬁ%e% gd

t t
Cott PP ¢ HEah AR o M PR AR ?%%%?
543 .15 yagyo. The 5 resulting solid was recrystallized
f’rom dei oni zed wat er and i sopropanol, the yellow

crystals collected by filtration, mashed Wi th

61§| S'ﬁ’“vﬁﬁnﬁ 1305 {at€ LIk iri@RAn R anﬂfgiggﬂgirdpldﬁrt .
pr epgnesmsd mﬁ%pt@aﬂeﬂﬁﬁpﬁ&n@mﬁéﬁt&ihlbhmgaﬁagg(ﬂ aé mg,

bi s(chol i 10 Thi s conmpound was pre ed, f
0. 4ahnmm1mdtae¥0r Ve b¥ e @%‘?%Pé S%&%%ﬂ ﬂﬁmeﬁwﬂﬁ%% f?ﬂﬁ FRgniwm
t o ooﬂuda
nyddF g il DG R By b g € e
proEPd@df’ﬂ)h’Emk (61¥%) oflthaftiftkamdamoﬂﬁilaaig'lglﬁ 4e/tjow gtystaﬂﬁg Ri(KBs
onpoynd as bri ght yeIIo r
cm32660; HOGMRs ORI VERB e BB o o 6, 1.
121% 200 13; 188%)313%]1\11(411 (ﬁ%ﬁz%ﬂ/ﬁsé 855 @mo (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 CigH3gN2SaW: 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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15 4H), 3.14 (s, 18H); 13C NWR (75 Mz, DMBO d6) 566.8
(20), 55.2 (2C), 53.1 (6C); ES MS miz (choline)+

waQde4A;103¢y (H20) 393.5 nm (s = 16730). Anal. CaCtaStmn/016948

C1O0H28N202S4W C, 23.08; H, 5.42; N, 5.38; S, 24.65.

Found: C, 23.17; H 5.28; N, 5.43; S, 24.87. 20 6.5

Exanpl e 5: Tetrathiotungstate, bis(triethylnmethyl
hydrBRHAR (1. 947, T BESnBmTPRBEIiNES the fRBEAMe bf BRarmpledn whinh

proviesigs %{@BQ{ S e i ap B AYIRO RIS FRAKr
o [P0 A5 PR g, IS8, RGO 0B 1} oyt 57 o
6H), 03‘ of (g UL EpCoMmpUIS @ST-DTIIHL wa |la@,m3(ﬂamz IR

25 ¢m 1) 460 300 M d6
DMSQ dd) zs 1@13?&@% 132}4)(4(32 B0 QéC)BW 6 (413)2&5 346 &)3 1. 86(663 ES

MS pretp ot emmantins e 2: BN o R fe S istoo Rafl

5 S 6330).18. /mﬁhd uz;9|9fms
Ca1%@@g%%W?c%%818m§& e 19i\l @14 S, 2?55 ’

5.73duAds; SA9.380. 87; H, 6. 33; N 5.18; S, 23.77. 30 6.6
Exanpl e 6: Tetrathi otungstate, bis(triethyl phenyl
amoni un) Thi s conpound was prepared from amoni um

6.7, ;ﬁwl@bwaﬁaﬁﬁ&u@a&@ma A-dibéthivipyridiaionp 10% by

wei ght "aqueous solution of triethyl phenyl amoni

V\oggmmnpma@ v apOTIPASoom emETIEID (HRTYRIUGESTRE (%B ‘&g’?
0 4@%%1)“8&%% GG tih Rt B EAPRY GOR) nin TR cBrdag to

ob&ﬁfre Meﬂa;kgwaéms g)éﬁhﬁh?pr%\}zl&d KBrmg cs&%)) ofAB5 title ompeund as
bright yeilow aystelyy IR @(1151), cmsl)94§8g gH NMRﬂ‘iO %{ %0 -46) §¢3-88
d
@ 5554758, Toa g 5095 AT B .o B0 BRI g

MH&6§MSO7 U@é@f@ 1 (21&3 1MBSIThe), (128 oqn@)glzmhe(aga) m&@)uEﬁMS
1120) 393.5 nmgs = 156

m/zf(nn dgméﬁﬂmmmmt 108.3; L1V (HO)SO03 e 7 18030)sngioCslsd
for Gt s Cral 82 1 S8TaSat Ay 2427 otind T 367 11,377 N,

5_3?55@;,& di met hyl pyri di nium) This conpound was prepared
om ammmoni um t et r at hi ot ungstate (163 ng, 0.467 mmol)

and 1, 4-di net hyl pyridi niumiodide (221 ng, 0.940 nmol)

oSS LB R ol

yel TlﬁWc&rh%&Irﬂ' Was prepdréBfromcmmidnidmptrathiokivizs@s06 0k,
0.861 mmol) and 1,1- d1methy1pyrrol1d1n1um jodide (400 mg, 1.76 mmol) according to

the procedure of Example 3, which provided 223 mg (51%) of the title compound as
bright yellow crystals: IR (KBr, cm-1) 455; 'H NMR (300 MHz, DMSO-d6)

$3.53-3.47 (m, 8H), 3.13 (s, 12H), 2.14-2.08 (m, 8H); °C NMR (75 MHz,

DMSO0-d6) & 64.8 (4C), 51.0 (4C), 21.5 (4C); ES MS m/z
(1,1—dimc;ethylpyrrolidinium)+ 100.3; UV (H,0) 393.5 nm (¢ = 16950). Anal. Calcd for
CHosNoSsW: C, 28.12; H, 5.51; N, 5.47; S, 25.03. Found: C,27.90; H, 5.47; N,
5.56; S, 25.01.
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15 (d, J= 6.4 Hz, 411), 7.96 (d, J= 6.4 Hz, 4H), 4.32
(s, 611), 2.60 (s, 611); 13C NMR (75 Mz, DVBO d6) 8

wQ3804h1¢38€C) , 144.8 (4C), 128.0 (40, 47.1 (2C) PCRAISZ004/016948

(20 ; ES M5 nlz (1, 4-dinethylpyridinium+ 108.3; W
(H20) 393.5 nm (s =16030). Anal. Calcd for
Cl4H2ON2S4AW C, 31.82; H, 3.81; N, 5.30; S, 24.27.

6. d:OEE&Qmpi% 9:3fetBafthidtungstZ(é; bidirinfetBAph&yldhnichiud) 6. 8
| e 8: Tetrathrotungstate,

bi &‘hm comppied wypmep@qed diom apPomnstelahiRinepaiR 167 me,

C {
0478 nRA Ffi P AT AMPRY YRR coRY B R 0 SR 400
accofding fo thé provetiyread Eaanipled, lv&dmclt ﬂTQlepd) t3AmeL(5610) Bf Hregitle

compmsHPEgve lpst srytals; Jegsiie ot RIS NYR 506 BERE !
DM%G 39 og\?ﬁzd@% 7%8%§C§RI§MR ), 6194 Mglﬂgﬂgwgdmws

MH@L})Msbé&)) § B.DEA@O)30.2U40, (300 (2c551mss WQ), 56.4 (6C); ES
(1, 1-di net hyl pyrrolidinium+ 100. 3; UV(11 O) 3%335n
MS fn (rihed5iphenyiaamongan)c d 36 87 UVcﬁﬂzﬂié

T A gt & o

472PRTL\952904/ $16948 6.9 Exanple 9: Tetrathiotungstate,
bi (tri net hyl uhenyl anmoni un) This conmpound was
pr epared from amoni um tetrathi otungstate (167 ny,

6107 HiniRh §; EaRRAINE R itkoAmBRELY ™ cDI of 1 de (166

oty accorarng to tne procedure of Exanpl e

IS s e
0. 49(13@1@0]ngd acgtyichy egy e ’é cepidihg 10
procﬂé)gr% é‘g?‘g’éﬁ)ﬁ% Q@J%}b%o@fdleg 8 6%&%"{6 %} %@tIMNRle(&)'il d]\-dg% ,asé

bnggxtg?lb@m};aall(s_g? (KEECISMS 1749, (7205 4@L|4§6,p )
DMBOBIG iR din, 48055 75 b9k s AN 16,5, B6 2.0 8 8 x
NMEY R RE i) F169.9 02, 628 (2€), S780CR SRR, 207 HT;

ES VY /- G ERALINSIin @R S1 4814 RAY q@d mmsamrmF 16400). Anal. Caled for
tetrathi otungstate §171

C14HQN&91;821N6I Cné7 824 Br 3.3 N, 176; |$g21 82 Wnﬁrﬁaﬁgégegr dilAigh

6%% %gg 15 procedure of Exanple 2, which provided 163
4655 €%444 of the title conpound as bright yellow

crystals: IR (KBr, cm1) 1749, 1729, 473, 456; 1H NWR
(300 MHz,
6.11 Example 11: Tetrathiotungstate, bis[alkyldimethyl(phenylmethyl)

ammonlum|

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 Example 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) 8 7.59-7.48 (1,
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
(€ = 10400).
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DVSO-d6) 8 4.47-4.41 (m 4H), 3.72-3.69 (m 4H), 3.16
(s, 18H), 2.07 (s, 6H); 13C NWR (75 Mz, DMSO-d6) 6

WQae4A16BC), 63.8 (20), 57.9 (20), 53.0 (6C), POTMS2004/016948

(20; ES Ms nlz (acetylcholine)+ 146.4; UV (H20)
393.5 nm (s = 15400). Anal. Calcd for 20
C14H32N204S4W  C, 27. 82; H, 5.34; N, 4.63; S, 21.22.

6.12Fo Bxcmjle 127 T 6@ athti ber olime 20.71. 6.11

le 11: etrathlot
13,6 QTRR (vBﬁ é’ﬁ aFPélt %P %ngd%%ﬁﬁ%et%thlggmgﬁtate (299 mg,
8%1@1—)%&&@5& IRNRLAEdfisdhde GToviL, l@rﬂa)&ﬁmat)fmk:@drdmgsm dtee

(320 o, S Mol ) and benzalk
Pf("méufelO ampbﬂ mmglga%@%gdweﬁézzo%%gg&g}fgp' de (66

brigfl Oy uls B B fiah- PRy 763 A1 o0ks.: 2?%%4@03%“?200
DMz d6)MBABAG)2 @, ﬁrﬁ% 734859((m 4H)OH) 7 (34 18H),(535 &H) = 7.4 Hz,

3.31-3.23 4H) , , 12 1.8
4H)1139-11482@n§4?1) sozzuoz@(met 8- 15'@% vt 7@@‘%6}15%‘723

(205,?63#@55&§ﬁ 148 RO Ao PR Ch A TR UF%@O?V’ GOy

394% 78 nm (s = 10400). 48 WO 2004/ 110364
U82004/ 16948 6.12 Exanple 12:
Tetrat hi otungstate, suberyl dicholine This conpound was

6. lg (é%@arﬂﬂl&fI;SO T@Ermlgi umgggf ta rlgaggt ﬁ_\:#ogt ueéfggsgléi@eg%é?%gﬂgnmm)

VA | _yl
0. 8fifls BHMpIurRCHAY sefiged Rothenmfiiioweasitioningsatnfihe
whi chsaffi())r%led 11195iL IMS(ZCC))O of tlhe t|t|1e cno H&g
0408 ogist) eV ety ench ylammonium joghdo){ yome, 0442

mungisecyi B RRe e MRS e o %d“l%%ﬁ%/(ﬁ%) of the

ﬂéld&nollaaabﬁh vall d:b:mm 44 MR
ti pohn O§d6)§61(17§4w0w r ( Borfis) 4469 “H KR 1T,

D2(5)26 83¢606 (AP, BHEYs: 1§§T)d %921:)77 (@g‘%ﬁ 12%7 1.3 (ZC}%%)UV
(H@g?*?%{’mfﬁééfﬁs?&% ﬁ?lg%éor@ Bi §§"t I m%*t2 f/lloalr_%h%rgélun‘)

5.601H 95%3MPOMRE Waks.6U; eN3eCNS 5.95) Sumeyd. um
tetrathi otungstate (140 ng, 0.402 nmol) and

NN- pgnt amet hyl enebi s(tri met hyl anmoni um i odi de) (195
0. 44 ol ' . e

6.1%‘:3 %:iugnlze Ef# ! é&%ﬁ@@é L1 Ad$ a8 '[’tll?x{llﬁfém'::&iﬁmi)

COIPRiE BEm SurRl Whd gepary@ Fbovunpovaian tetrRh{dﬁBIgstMZI)}) mg,

456; 1H N 300 D20). 6_3, 34-3..26 %
0.574 mmc)ynd A, @rmnmmquwbuﬁqymetbymﬂgum(léﬂqu)ré_l')ﬂ BRe. 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,
D,0) & 3.45-3.35 (m, 4H), 3.11 (s, 18H), 1.92-1.82 (m, 4H); UV (H0) 394.0 nm (e=
15990). Anal. Calcd for CioHzsN2SsW: 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.

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

This compound was prepared from ammonium tetrathiotungstate (201 mg,
0.578 mmol) and N,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;0O) 393.5 nm
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(H20) 394.0 nm (c = 15950). Anal. Calcd for
Cl1H28N2SAW C, 26.40; H, 5.64; N, 5.60; S, 25.63.

wéamnadi10364 26.60; H, 5.26; N, 5.75; S, 24.64. POTAIS1604/016948

Exanpl e 14: Tetr at hi ot ungst at e,
but ane- 1, 4-bi s(tri net hyl ammoni un) This conpound was
prepared from anmoni um tetrathi otungstate (200 ng,

(5= Ho 904, D] o180 o, A STE Cesso b, 5(101 Npobys i um
I odi de) nol ) according to the

Fourplr dE;é@Lﬂ%H;ﬁ (EanﬁIOé 3, 26nt9. af f or ded 185 ng (66% of
the title corrpound as a bright yellow povvder: IR
(KBr, cm1) 456; '"H NWR (300 MHz, 25 D20) b 3.45-3.35

6.16( nExéﬂﬂble(ﬁ :WetkRhi tat - SiRylénéiis mh\b WAD)

nm (c cd for
24TBig;coppogndyas Nepgedf @fomsﬁmwen@lm teﬁé ngs@t 5%’07%
0. 57¥8}rp01$'% yhxl%ngoggerﬁnetﬁglaﬁ@nonw %}cﬁé@r@ﬁ@m 50.623 mmol)

ane- IsCtrinme | anmoni um
ammﬁﬁnﬁhﬂ&e@ﬁﬁﬁ&m&@f@ﬁ&npkﬁpan@dﬂ%mb@ﬂﬁhnuﬁﬁ@ gofﬂmtnb

tetrat hi o tate (201 578
compend e ISR GHEDY BRI "&@raﬁ%w 4 EOUERE] 20389 -
d f |
157280 Rty PR PGSR Foof 2 B AR & T S ang e s

20.8ByHohv1 €] 6.2W ®dSr : | R (KBr, Cm 1) 456; UV (H20)

393.5 nm 49 WD 2004/ 110364 PCT/ US2004/ 016948 (s =
16190). Anal. Calcd for COH24N2S4W C, 22.88; H, 5.12;

6. 1'}\' lgagﬂ%le%g ?ét%ﬁnotl:%ﬂgm'te, Gis(ﬁ’%e%%yl—%jgh@nﬂlﬁhyl\hm&dﬂﬁm)

etrathiotungstate,

et ﬂ‘i’ﬁsemﬁhiosl(ld wiasptepgted froon pmmonBInT Fitiathiofpestisie (395ame;

o8 e i ;S ey AR et R ERGTARE D2 R Wi

acco&t?iﬂ%_pd'fﬂre g)%&aﬁrerﬂ'ﬂﬂx)am piCT %ﬂbvﬁﬁ tlﬁ@additﬁ)rmﬁﬁ:mﬂwf eemhized
, and afforded 171 65 of the “1:151 (KBr,

watarpamuloaffeddeds3 ¥ bei(gie) glehe tile S@M@m JSRIOKELEE e

om- {1 ANIR @00 Do VDY o g0 B 400753 B, 4
7. 48FP£1!Qrg:F 6%1)7 74293 88; 101), 423 15, 4%, $2235.155m,2H)39.03-8.957(m,

Tetr at hi ot ungst at e,

4H)p‘i3€(}Me(ﬂ53MHf2 PNSOHEY éhw ARPDNLINT QO30 HpbuAY2
(CY 1@&%52% ab WD IeH8) sheBFe Rt B £ ac s s
s FTAREID SFS P 17 Peaaions e 1270

of deionized water, and afforded 317 rrg (51 %9 of the
d | R

title conpgund as .an ora o, .
61&1555“1‘]']"&&/&- [ etxathiptunostate 'C.' -1n%_ﬁél}llum)

1 5 id coﬁ%%&?i’d vé'%['sl)prepa?ed"@qr% t&%tl(lﬂiungé’ﬂ)me l?is@ﬁnﬂorﬁiﬁnl (0.400

03-2.95 (m
g, 1.15 mmol) and 1- ethy1-3-methy1 1H—1m1dazo§1um chloride (O 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) § 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, J = 7.3 Hz); "CNMR (75 MHz, DMSO-d¢) 8
136.4, 123.4, 121.8, 44.0, 35.6, 15.1; MS m/z (CeHN,)" 111.3; UV (H20) 394 nm (e
=15,891); Anal. calcd for CoHznNsWS4: 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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4H); 13C NMR (75 Mz, DMBO-d6) 8 137.4 (2C), 132.5
(20), 130.0 (4C), 128.9 20 (2C), 128.72 (8C), 128.68

WO4@4/11486. 8 (2C), 50.6 (20), 48.1 (20), 31.8 PLOUS2ES016948

M5 mz [Nbenzyl-2-phenylethyl amonium + 212.4; W
(DMSO 399.5 urn (c = 16270). 6.18 Exanple 18:
Tet r at hi ot ungst at e,

6.19 b'ﬁalnﬁgh?l T3trlﬁﬂhbm|nh§thk bis Itrimetitammanipmind was
repare romtetrat |otun st at e, ni
gsﬂgs C%HH@H}WS)PI@H?GGdl SR ’Fat@OWB%*ﬁ ‘i’lﬁmf"rwcgi’én?}%f B)um
g, 0. %qlmﬁlaﬁr p3 Fé%éf(‘mgﬂeﬂédeﬂﬂmgﬁﬁ‘ab)h dRGGEE (1. 480g bPa 4b% aqueous

roce giving the title conmpound.
solutiod, 213 ngnol3 Seéordmg teathb praghdury of Esempls| | t9:prevde grjing the

ttle QurRonnd 60 Rib b ThBer b gt geloY gtk (RBEFeL ) B4,
2999H}15% (58 13{1’:1&411 Qo@JMHQ Dls?qsieb dﬁ)ﬁ 33.3. SISZ()n 18 }314(% (s 34

10, NG L) OB (78 MHEAIMSO 0 o 30 Lo SIS, 138,34 677,

517 Bt AR AP BT 20 e o

CZOH%I\E@VSJ\'C 392486, $27,24, 087, S, Po9Ad Fod: 25 3928, H 4389&
55778, 23.67.° 50 WO 2004/ 110364
4.65F%:P0892004/ 016948 6. 19 Exanpl e 19:

Tetrat hi otungst ate, bis(benzyltrimethyl amonium This
conmpound was prepared fromtetrathiotungstate,
6.200i BkAMBIL0iMetf RhDOhostte,hif2hvdwotyimimeimethyl-1-methyl-
benzyl tri met hyl ammoni um hydroxi de (0.48 g of a 40%
aqRExidinium| utj on, 1.15 nmol) according to the

Pr %ﬁﬁ%g@gﬁgﬁygégﬁb&e& floth t@fr@ﬂ(ﬁdi@%ta‘{é B (dth@oBiuii)t(0 200

oun as a bri eIIowsolld IR
g,OS’VQBﬁmﬂﬂ) dueiz-pyndmalm:@e meptgghl 0114156 49%g, b1P mvrel) 300

., DNVBO- db) .
accogdlgg tq gxe pi%cegbu:e ?% glnm_élg t%ﬁg%&c&@fﬁ g7 '5%9/) as
a bn%%oyeglo +d§ g%J(?&r %c\a/lle? Zfzﬂ‘) 33(5311 7508t 1 003yB553 H NMR (300

nm
MHx,d])MSO‘ dxr) 5 9032 KVis -9 H2), 30084, 1 535 %ﬁ?ﬂppﬁp al)éi}?J/ @1

%8%%%?@@@8 By 43 s Fﬂhggt% i ¥EBSDME02R) 89.
147. @' A7, v raxyi 1] mmenlzyzn 46. 08B i/ (GYDNIONT 1372 THY €H20)

onmpound was prepared fromtet h t
394 inspantERONANALcaRIGOr GatleNs NG M&g Tha 0N, 9.55; s,
i (0.198 g, 1.15 mol)
21. Sﬁc% E‘? %@oﬂﬁe%ﬁ@@%ﬁ?? of1 5‘I)EJLxearrpI e 3 to give the
title conpound (0.198 g, 59% as a br| ght vyell ow

solid: IR (KBr peIIet .5’ H
621N|\/FEx(®m1e 2ir-F etrppldgtungsta 0

3 midm@\@ Ve ﬁ?&}a{f&l&?ﬁ ’tetlgPtlh%tungstgtz Klﬁtia 130(5ﬁ{ﬁnl\/)ll?®(27050
g, Owgnmr%@%g @detyd-p-methylcholine chloride (O 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'l) 3452, 3008, 1735, 1252, 454, 'H NMR (300 MHz,
DMSO-de) § 5.27 (m, 1 H), 3.58-3.74 (m, 2 H), 3.13 (s, 9 H), 2.06 (s, 3 H),1.24 (4,3
H, J=6.3 Hz); °C NMR (75 MHz, DMSO-dq) § 169.5, 67.6, 65.2, 53.2, 21.1,18.5;
MS m/z (CsH1gNO,)" 160.3; UV (H;0) 394 nm (e = 15831); Anal. calcd for
C16H36N,0484W: 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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20 147.3, 146.7, 144.8, 141.7, 127.1, 124.7, 46.1; M5

mz (C7THON2O) + 137.2; W (H20) 394 nm (s = 15380);
wéneld/1iemlcd for CL4HL8NAO2WS4: C, 28.67; H, 3POBUSM04/016948

9.55; S, 21.87. Found: C, 28.51, H, 2.87, N, 9.63; S,

21.55. 6.21 Exanple 21: Tetrathi otungstate,

bi s(acetyl - (3-net hyl choline) 25 This conpound was

prepared fromtetrathiotungstate, bis(amonium (0.200

0.574 mmol ) and acetyl - (3- meIi Il.c ol i ne chloride
622(@2@%@”1!2@[3%&@3&@3&%@—!@& procedure of

@rl 5 {n%o c?’ fvgsg})ﬁa%?e& frbinGetr SR ﬂﬁillgtlafé)bihéa'inﬂomaﬁwo 480

I'R (KBr et, cml) 3452
g 1. B@ﬁ&ol)lirﬁﬁsuc&ﬂmholﬁﬁzmloﬂde I\Wﬂfd(‘@@d) fhre, 1. ]rj\,g@lqj}sﬁccgrdmg

to the §rocg<§1p])i o% }}xggpl(:c’i& to :g:lgvgdﬁ?_lgﬂ% COIBMO ]4%%%265{?/&59( %gﬁgl%
yeu% rﬁd”‘l?%ﬁr é)eﬁet]-@[% 1530087 1132, 6308, 1158 £55; M NMRA360 MHz,

SN i E R CDE s N

10; 36 M T Vo B Toaely PP Rh0 B e g 8 55

155 E5ARRAICoAd fowlﬁﬁmm‘SMWg@t 21.61; s1162 Myt 6hcs), Qﬂl@f’ Panad:
conmpound ared fromtetrathiotungstate,
C, Z%JSé(Hn%ﬁ,l ,rﬁ (504@)@ g, 1.15 nmol) and

succi nyl choline chloride dihydrate (0.456 g, 1.15
nmol ) accordi ng 5 to the procedure of Exanple 3to

6.2301 ¥a 100
yel | oﬁol i ( KBr

y OOt pispaira e '@%ﬁﬁl@%tmbls@ewge% (0300
g, 0 %6; ngé@ éug%m\(n% BBride Z@ 092’% A7 hmel) @i étﬁyleﬂcﬂhdnln1né(57 6

(175 MHz, tg d
ul, 01%12 rﬁmo!:)&cﬁordﬁ@ t@ theaﬁowduwf(ﬁ;@mp 8910 VR t fyesfitls compoun

(0.257 g283 %)ﬁgg'@gg ﬁg\f S Cég'gﬁg{\%%g‘%{ )%)0%714%%’ 1bs, 4s1;

‘o R R M. Bls0fidy) 6729 (B 20, 8. 0586s, 4 1D; PCNMR (75 MHz
etr th| otungstate, (et hyl {J WNEWWC
DMSrtd) 8136 80AE ()39 4ami(e orhi%{l%as AR si‘laﬂg@f olN2
bi ;B“rgpl u N,
64?0ﬁffgr 76{905(2?4 ﬁoFO?‘%’d ??éﬁ ﬂg@lé% hyl eneg g?npﬁe
(57 6 151, 0.862 mmol ) according to the procedure of
cri bt s A STBARCSE) 5,
14:&nltswmatmanngstamﬁwmmle@don WCTYBR/B-@IH‘%‘ir CPlBg
RO a gy 7
temggragxre Umi(%%ﬁ) @3 hﬂ?“nﬂy fo}%g%h( A7lﬁ1 gl%%g }flscd for
for g&ﬂ%‘%@oﬁﬂiﬁ’g t&the ﬁeﬁausl%epartwmetﬁOdWthhCSXC@loﬂihat the

H 2.43, N 7.4
absorbance was momtored at 493nm and the molar absorpt1v1fy was 1250/10 Mlem™

(McDonald et. al., Inorg. Chim. Acta 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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6. 24 Exanple 24: Moisture Stability of
Tetrathiotun2state Salts Salts of tetrathiotungstate

woro®/ipbzmeed in an acrylic chanmber at
with 95%relative humdity for two weeks.

were anal yzed for

room teRpEMNSR0on®16948

The sanpl es

purity according to the previously

reported nethod with the exception that the 25

Tetedtisiotungstate, was noni t pred.4dt 493nm and the nol ar
bis@bsSPietlxmmesiuid 70 M lcml| (MDonald et. al.,
Tetlatiblmeste! P- Acta IP83,5 42, R05-210). The results are

. r beIOW|n TablelTaIelNams% degr adati on
blS(E;].EéE?l 16) . . .

et et kot ate O—2—stfri et hyl phenyl amoni um

Tetrﬁzhlpmlg‘?’tﬁ\qe;‘m (J] a’p}?? n Ego anmoni un’)
Tetestlatunedetanysil atleyl-3-p. 46131 s(f ri met hyl phenyl ammoni um
metbgl- WD-180dpzbit0B64 PO/ US2004/016948

TetRiitiiotunpabtegstiat e, Of 41 2.6(bepzyl tri met hyl anmoni um
dmﬁ,ﬁ{y@g}mdﬁhuﬁgst ate, 2[4 i _s(.a_cetgll ghgl i ne)
T Ot S orine :
Tefgj' a]n t?itteiﬁg@?éﬁlgs' Di s%g@et hyl-3- 1.3 ethyl- |
mo C Q lllll’ﬁ etrat-hi nfllnnc at e, bis(1,4_ 2.0
Tetgitliptun $tﬁ9rbléﬁlﬂ1 um) btr & otingstate, bis(acetyl - (3-
dmwﬂwlpmdh;dlmum)u ne) Tgtrathiotungstate, bis(1,1- 0.04
Tetehtiietunystper sigR2- di ni uf)  sletraf hi otungstate, bis(2- 5.6
hydY6hyRaiomduTEt Mgihyl- | - met hyl -
pyridinium)
Tetrathiotungstate, pentane-1,5- 19.8%*
bis(trimethylammonium)
Tetrathiotungstate, 8.6%
ethylenebis(trimethylammonium)
Tetrathiotungstate, propane-1,3- 23.8%
bis(trimethylammonium)
Tetrathiotungstate, butane-1,4- 5.7*%
bis(trimethylammonium)
Tetrathiotungstate,
(succinylcholine) 23.3%*
Tetrathiotungstate,
suberyldicholine 18.4*
Tetrathiomolybdate, bis 56¥+5
(ammonium)
Tetrathiomolybdate, bis (choline)] 36*+2
*partially soluble

iaverage 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.

acid, 100uM CuSOy)

Table 2
Inhibition of Cysteine Autooxidation (100uM Cys, 100uM coumarin-3-carboxylic

inhibitor inhibitor % inhibition
concentration
trientine 50uM 39.71%
Tetrathiotungstate, 50uM 95.94%
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yridi niun) Tetrat hi ot

(trinmethylamonium Tetrathi otungstate,

ungstate, pent

ane-1,5- 19.8* |

8. 6*

S

webtbysieesshi s(tri met hyl anmoni um)  Tet r at hi ot ungBCaNS2004/016948
propane-1, 3- 23.8* is(trinmethylammoniun

Tet r at hi ot ungst at e,

but ane-1,4- 5. 7%

i s(trinmethylamoniunm) - Tetrathiotungstate,

bis(uraehinpl) chol i ne) 23. B*  Tetrat hi otjungst at e,
Te%ﬁa%mggt@ol Ine 18.47 Tekg mhl omyl ybdate, bis 5 5
bis{ARID LN Ahghddkh onbl ybdat'e, bi's |(chol jngy, 36 2
Te ﬁfo'tl]\ s% s&ual gt df}g_rdgg%g}dl Lt uC[? poImts 6.257
bistE RN eI E ("8 e odder—bi WS abil ty
Tetsgthiofnes@if ot ungst at el sal t $04Ms detler mi ned accor di ng
blS(b?@ﬂE’lmﬁhYW%umbr athiat ungst atle sal¥468%% i nhilbit
Telggtbtodingstataut ooxi dati oh as S0wdorted in Table 2 beljow.
bis(ambiyéchdlia€) hnhi bi ti on| of Cystei ne Aut oox9@3a% on (100M
TetMhiotu}9lute; bis(ohbline)3- car bogyiNic  adi d,  1§0MouSHA)
Teﬂrﬁﬁiaﬁh{g@{até 3] 1%&1 3941 nhi By tyon- goncentratl on
@.401}1 1% | Tet r at'hi ot ungst at €91, M 95. 94%
jSisims 4—PCTUS20041-:G1694 bis{anmmonium
%ﬁ?{fr@ B 5@% 5pM  SOHM
dimethylpyridinium)~ - 89.98%
Tetrathiotungstate, bis(acetyl-3- S0pM
methylcholine) 90.40%
Tetrathiotungstate, bis(1,4- S0uM
dimethylpyridinium) 89.66%
Tetrathiotungstate, bis(2- 50pM
hydroxyiminomethyl-1-methyl-
pyridinium) 91.15%
Tetrathiotungstate, pentane-1,5- 50uM
bis(trimethylammonium) 90.69%
Tetrathiotungstate, bis(choline) 50uM 91.99%
Tetrathiomolybdate, 50uM
bis(ammonium) 94.24%
Tetrathiotungstate, 50uM
ethylenebis(trimethylammonium) 89.60%
Tetrathiotungstate, propane-1,3- 50pM
bis(trimethylammonium) 92.95%
Tetrathiotungstate, butane-1,4- 50pM
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- 10uM
bis(trimethylammonium) 87.32%
trientine 10pM 17.72%
Tetrathiomolybdate, 10pM
bis(ammonium) 76.69%
Tetrathiotungstate, 10pM ,
(succinylcholine) 81.38%"
Tetrathiotungstate, 10pM
suberyldicholine V 77.83%
trientine 1uM 0.00%
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bi s(triethyl phenyl anmmoni unm) 91.32%
Tetrat hi otungstate, 50M bis(trinmethyl phenyl ammoni um

wOR0&AY036T et r at hi ot ungst ate, 50M PCT/US2004/016948

bi s(benzyl tri met hyl anmoni un) 94. 62%

Tetrat hi otungstate, 50M bis(acetylcholine) 90.36%

Tetrat hi otungstate, bis(choline) 50 M 92.54%
Teffgthioaidiytalatengst at e, b} s(1- efdwy! - 3- [50M
bis(ihyhindlt | M dazol i un) 91. 16% Tetqat hi ofgup@st at e,
TeRathlotufbstaRDOM 0T Met NyT pyT d'lF“Vf (3 98%

‘(SE; lh{/@h&iﬁ ungst at e, b s(ace 50@%&\5) chol ijne)

“/0 LT dI_III ot uimty ldff = OUIVI™
STE%;%\; té{;éfl di ni ui n) B9. 66%L etrat hi ot ungst at e,

M b\li‘lfﬂ\[)]j_l m-nonet ! h\ll . et h) j/r/i’ di-ni
91. 15% Tetrathl otunst at e, pent ane 1, 5= 50M
6.25; Jpample2Tink pgamesis in 36l @ Blug dissa

= i L 351 Yo
Amplodl &qukﬁ?ﬁgﬁﬁlgj&%} 99% Tetrat h| onDI ybdate 50M

OT S anmonT ur) 94. 24% Tetrat hi ot ungstate, 50M
et Whmnmbnst@trnﬁmﬂyimswy)ed &9tlﬁ(iﬁﬁtr1gel® plug assay as

desoa%tgr ?ri %?5 P e eﬂurpl{ gonséﬁ%comlﬁ YRS Byt esitive
contpéitlalﬁgas&reﬂ ﬁv'éQl%s Q’te? Q&%)_laﬁﬁhgﬁ %@H%htﬂ[@at Qéglaﬁ%lﬁ‘ﬂ negative

trientine 10 27/% Tetrathionol ybdat e,
contbdl (raeasored divie days Meyamplantation 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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Tetrat hi otungstate, 10M
et hyl enebi s(trinmet hyl anmoni un) 84. 66%

woetoatibdeot ungst at e, propane-1, 3- 10M PCT/US2004/016948

bi s(trinmethyl anmoni um) 85.53% Tetrat hi ot ungst at e,
but ane- 1, 4- 10M bis(trinmethylamoniunm 87.32%
trientine 10 M 17.72% Tetrat hi onol ybdate, 10M
bi s(ammni un) 76.69% Tel.AfMS ot ungstate, 10M
, (succinylcholine) 81,.38% Tetrathiotungstate, 1.0M
suberyl dicholine 77.83% trientine 1 MO0.00% 54 WO
4 PCT/ US2004/ 016948 Tetrat hi onol ybdate, 1
Whag?ﬂoé{as %?ngrbni um 68.48% Tetrathiotungstate, 1 gM
(succinyl choline) 66.06% Tetrathiotungstate, | gm
suberyl di choline 67. 74% 6.25 Exanple 25: |nhibition
L of WR?Q‘@%%F@‘WHMI\%‘W‘P]@&)U) Pl ug Assay by Ammoni um
Tetr at hi ot ungst at e ni um t et rgd hi ot ungst ate was
assayed in the matrigel r) plyg Bssay as 5 described
in Section 5.4. 7RSNR. %1@0 Fodf'tRve control's were
used with positive gbntrol | mRbsured five days after
i npl antati on when treatnent began and negative
control 2 neasured five dfys after inplantation when
treat nent  ende Two ne ive. controls were used with
oraﬁglggtteioq;qu:ra%qr 'O’P\Qoﬁél%\eéf‘tgﬂ?é”&lef?l@'e days after
i npl antation when treatnent began and negative
contro|l 2 msagured five days after jnplantation 10

R', Rhatl, RY, @R asriddenendentbydydpesenediyl srbstigigdealipy], aryl,
suba B3 ol AT i eyl ol St S8t e e

cycloh@BlodIkYE sitsstifled Hlotebasdk Al Betalotig, nabititetcdaysraatyl,

I mpl enenti ng the .
hetercr)TaBylalkyl, subs%tuted 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,

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 alkyldiy, heteroalkyldiyl or substituted
heteroalkyldiyl;
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present invention. Accordingly, the present
enbodi nents are to be considered as 15 illustrati ve

wanad4nabisnestri cti ve, and the invention i S not PCO/US2004/016948

l[imted to the details given herein, but nmay be

nodi fied within the scope and equival ents of the

appended cl a| nms. All publications and patents ci ted
optiverly, R and R’reanpogabedRbynd R ekentogether andettand R® taken

o S i ARSI TR dpotn LA b

heté@ﬁlﬁ?‘id@yl(') RL RS R2-N+-R4 y2 R6-N+-R8 R3 R7 (1 or
a solvate or hydrate or N-oxide thereof wherein: R,
R2, R3, R5, R6 and R7 are independently hydrogen,

o s i BRI

het&obikidiyd oe dubstithited hisyetaalkytdiol ahet er oal kyl , substi t ut ed
cycl ohet eroal kyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl substituted heteroarylal kyl,

VRTINS O AU STl - B &2 ore

(VVﬁhgl substituted aryl, 15 arylalkyl substltuted

aryl al kyl, cycl oal kyl, substituted cycloalkyl,

cycl oheteroal kyl, substituted cycl oheteroal kyl

heter oaryie compfidn et.aL oarylalkyl

substituted hete?g§?§%gFDy%%£§@§ZP%QWgyﬁW

substituted heteroal kyl or are absent when N is part
n arpmatic r ~~0 aptionally, R and R2 taken

toggt herﬂéﬁ'eng?qwa%F a Q]uB@FWIbt ed al kyl diyl,

het er oal kyl di yl or ubstitutedfyeteroalkyldlyl

optionally, R5 and/! gaken %o Ethﬁr are aIkyIdin,

substi tuted aIkﬁﬁdﬁWF h&t & d|yI or substituted

het er oal kyl di yl ; 25¥bpt|onaIInyR and R2 taken

toget her, R2 and R3 taken toget her and R2 and R4 taken

together are al kyldiyl, substituted al kyl diyl,

hetgr oal fud dintlouBl oBEHhi%, Whekbin 1as ENSKY! di vl ; 56

5. The compound of Claim 1, wherein at least one of R, R?, R® and R* is

not alkyl.

6. The compound of Claim 1, wherein at least one of Rl, R%L R, R RS,
R®, R” and R® is not alkyl.

7. The compound of Claim 1, wherein R!, R? and R* are hydrogen,
alkanyl or substituted alkanyl.

8. The compound of Claim 1, wherein R', R? and R* are hydrogen,
methyl or ethyl.

9. The compound of Claims 1, wherein R' and R? are alkanyl.

10.  The compound of Claim 1, wherein R' and R? are methyl or ethyl.
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WD 2004/ 110364 PCT/ US2004/ 016948 optionally, R5 and
R6 taken together, R6 and R7 taken together and R6 and

we&aod4aiess4 t oget her are al kyl diyl, substitut edPCT/US2004/016948

al kyl di yl , heteroal kyl diyl or substituted

het eroal kyl diyl; 5 optionally, R3 and R7 taken
together are al kyldiyl, substituted al kyl diyl,

het er oal kyl di yl or substi t ut ed heteroalkyldlyl and

Y{,ééi N %\ﬁsﬁc)géé’ggéc}/\z %tS éleiy@ieyﬁerglnjﬁ%)wzw& %ﬁ%{ﬁl aékanyl

alke;wﬁ m%ﬂﬁ@é!f‘ﬁk gl Qrﬁ' mb%tltu’e@a%% ﬂ?&S 1lt}§R2 s@zﬁ\ﬁi‘ﬁltea aryldikyllhe

onpound of C 1, wherein
cyclﬁ?ﬂkyhermabstfﬂ@teazyclaﬂkﬂ The conpound of d ai m 3,
wherein Y is (Ws4)-2. 5. The conpound of Claim1l,
wherein at |east one of R, R2, R3 and R4 is not

al ky! . 2%he@ompBanconpring, WherGnatnand RAwhiesretopethtr dreast
one of R, R2, R3, R4, R5, R6, R7 and R8 is not

alkcyddnioy substituteri-adkviene aisepalitylaop 1 substituipdheeioafeyiongy and
R4 are hydrogen, 25 al kanyl or substituted al kanyl .

8. The conpound of Claim1l, wherein Rl R2 and R4 are
hy dBOgemhemcﬂﬁtpbyhd of Clirhy] wha@6inR' ahideR cekqmoingeiharf are
Clainms 1 erein Rl and R2 are al kanyl. 10. , The

alkydeneps hstsrerkodeng - m 1, wherein RL and R% are methyl or
ethyl. 57 WD 2004/110364 PCT/ US2004/ 016948 11. The
compound of Claim1, wherein Rl |s alkan
suldgt it lmmaboaiplomnybf Chalrk ényheremdbsamdtmt éemﬂogethyn, R and

R il ana sy apg & fen ftiop et apu gty St BlEghoneno,

heteroalkyleno or substituted heteroalkyleno.

15.  The compound of Claim 1, wherein R! and R? taken together, R* and
R® taken together and R? and R* taken together are alkyleno.

16.  The compound of Claim 1, wherein RIRHRHR "N has the structure:

G2

17.  The compound of Claim 1, wherein R® and R’ taken together are
alkyleno, substituted alkyleno, heteroalkyleno or substituted heteroalkyleno.

18.  The compound of Claim 1, wherein R? and R’ taken together are

alkyleno or heteroalkyleno.

19.  The compound of Claim 1, wherein RY, R? and R* are hydrogen,
alkanyl or substituted alkanyl and R? is alkyl, substituted alkyl, alkenyl, aryl,
arylalkyl, cycloalkyl or R3 and R’ taken together are alkyleno, substituted alkyleno,

heteroalkyleno or substituted heteroalkyleno.
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12. The compound of Caim1, wherein Rl and R2 taken

toget her are al kyl eno, substituted al kyl eno,
woet@rioedckyl eno or substituted heteroal kyl eno. P@BUST08/016948

conpound of Claim1l, wherein RL and R2 taken together

are 10 al kyl eno or heteroal kyl eno. 14. The conpound

of aiml, wherein RL and R2 taken together, R2 and

R3 2pakeITheegipbanid @MCiai? 1 anberB4 R'aRéand BYetehasthat @ cthyl
al,kyl eno, substituted al kyl eno, heter?alk | eng 04 7
and & salkylysubgtimgadeallod) alyensh gyl arylatkyligys O@Bﬁ% 8tRd 2t R
' ' aken together, R2 and R3
kN B g0

4 taken together are
al kyl eno. 16. The conpound of Claim 1, wherein

R1(R2 RA)N h h t t C 2 NF=20 17, 0T
C o%ohﬁ%%Oépaﬁgf, é]\ﬁﬁ%ie‘frvﬁgr%‘r ng‘z gd &aﬁreerfnftgég‘%he@yl
and ®° &s alﬁ%llif HiRARedSHPAL élkéﬁ)@cﬁrﬂl,lgiﬂaj?lﬁq or Bgd1eaIRSAl Kyl eno or

substitUted heteroal kyl éno. e conpound of C aim
1, wherein R3 and RC taken together are 25 al kyleno

2 R VIR R R e s

substituted al kanyl and R3 is al kyl, substituted

al kyl, al kenyl, aryl, arylalkyl, cycloalkyl or R3 and
R taken togethen are al kyl gno, subsgituted al ky|eno,
—30+het eroml kyl erdr ubsLhE oalgy”gn dgg

f 2

W) 2004/ 110364 PET/ 2004/016948 20. Thé cgnmpoun
Caim1, wherein RlL, R2 and R4 are nethyl or ethyl and
R3 is al kyl, substituted al kyl, al kenyl, aryl,

anyl eyl , cycloalkyl or R3 and R7 takepa tqgether are
—N ,4@ or,het_e&%%l,l@isno\,soﬁ. ThMﬁ ofe of

Clai m whérein|Rl, RZand R4 are methy] o} efhyl

and R3 is al kyl, 'substituted al kyl, al yl, aryl,
aryl al kyl or cycloal kyl. 22. The conmpound of Caim 1,
wherein RI(R2) (R3) (R4) N _has the structure: -N+ OH I~

I {N|_+-)-"OH 1, - N+ |
__J+_:5; ) __¢+__//<:::> or __w+_//<<7
10 | | '
23.  The compound of Claim 1, wherein R! (RZ)(R3)(R4)N has the structure:
|
__NI+_/\OH
15 24.  The compound of Claim 1, wherein Rl(Rz)(R3 YRYN has the structure:
:j{:://
25.  The compound of Claim 1, wherein R'(R®)(R*)(R*)N has the structure:
:j§:://
20
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1\ / N~~Q\iO~ ~N+\ / | -N+~-N+\ or -N 10 1 23.

The conmpound of daiml1, wherein RI(R2)(R3)(R4)N has
woheodgatioagset ure:  -N+-"~OH 1 15 24. The conmpouRdT@iR2004/016948

Caiml, wherein R (R2)(R3)(R4)N has the structure:

-N+  25. The conpound of Caiml1, mherein

R1(R)(R3) (R4) N has the structure: - g

2004/ 1103@4:09@15111115@601&@16@14@‘3% Rﬁaed Bomn@yb@r ethyl

% re| n Rl R4 ar thyI or ethyl and
and B3 ST pokeR it SR e R R o
het er oal kyl eno. 27. The corrpound of CI a| m 1 wher ei n

R (R2) (R3) (R4)N has the structure; o4,
_NR7- . The aqumipoung-of Glaimd, wherejgR (R} )(}@Q(R N hqsp];he sN:pcture

Nt~ | +- -N + or I+ 5 28. The conpound of Qb im1,
wherein R1, R2 and R4 are drogen and F|23

substifute cl or substl A
hetw Wt oget her Iare a e'F\JB._
—N+—

T
I N A | N+ I
—N+ o) N+— | /| N+—
| | I
—N+—
—N"'—/\S/\/S\/\N'*'— s —N+—\— I
O2 | | N|+_ ’
N e
‘ VN+— , I M—N+— ,
| l
or _r\1+W|J+_
5 |
28.  The compound of Claim 1, wherein R!, R? and R” are hydrogen and R?
is substituted alkyl, cycloalkyl or substituted heteroaryl or R® and R’ taken together
are alkyleno.
10

29.  The compound of Claim 1, wherein R! and R? are alkanyl and R® and
R* are hydrogen, alkyl, substituted alkyl, aryl, arylalkyl or alkyleno.

30.  The compound of Claim 1, wherein R! and R? are methyl or ethyl and
15 R®and R* are hydrogen, alkyl, substituted alkyl, aryl, arylalkyl or alkyleno.

31.  The compound of Claim 1, wherein Rl(Rz)(R3)(R4)N has the structure:
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10 29. The conpound of Caim1, wherein RL and R2 are
al kanyl and R3 and R4 are hydrogen, alkyl,

weoeubwtiieast ed al kyl, aryl, arylal kyl or al kyl enBCT@82004/016948

The conpound of Caim1l, wherein RL and R2 are net hyl
or ethyl and 15 R3 and R4 are hydrogen, alkyl,
substituted al kyl, aryl, arylal kyl or alkyleno.

The conpound of Claim 1, wherein R® R4 has
t he gt puct ur e: 60 ,2004/ 110364 P /uséo’géﬁ )1/2]9\48 0
I

O-- N --~ /- \ or %-\N I
whenei ry RO | sH@ m ai gh i n al kanyl
grou whi’ch have at Ieast s ght c atons and not

nore than ei ghteen carbon atons. 5 34. The conpound of
daimai, vvherel n R, R and R4 are hddtlrogen and R3 is
substltut IkyI substltuted het eroaryl, cycl oal kyl

or al kyI e 33 Fie conpound of CI al m 1, wherein
RI(R2 the struc glr H3+ HO OH ~
\ +H3 or + HRY ound of
Caim wher ei n Rl and R2 taken toget ar e

al kyl eno, substituted al kyl eno, heteroalkyleno
suleereinRads mBHEHE fisirpigh chaggalkanyl &P veich Rave at least

eighgg%%%%ﬁ%ﬁlﬂho@%ftgéﬁh%eﬂ mﬁﬂbGﬂ%n&H i s absent. 15

e conpound o erein RI(R2)( R3) N or
R (R2)(R3)(R4)N has the structure: N+ ~ (COH

5 32. The compound of Claim 1, wherein R!, R? and R* are hydrogen and R?
is substituted alkyl, substituted heteroaryl, cycloalkyl or alkyleno.

33.  The compound of Claim 1, wherein RIRH(R*)(RYN has the structure:

NH3+
g [(
HO ]\
, \/E/OH , +H3N /N

s~ or +H3N NHz+ -

OH
10
34.  The compound of Claim 1, 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.
15 35.  The compound of Claim 1, wherein R'(R?)( R*)N or R' RHR)RH)N

has the structure:

NI+ /\ NI+ (\OH
0 (/\N z NOH +HN
S _ | L
? N ’ X or
/ o)

36. A pharmaceutical composition comprising a compound of Claim 1 and

20  apharmaceutically acceptable diluent, excipient or adjuvant.
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I N N NOH +HN N+J or O 36. A pharnaceutica
conposition conprising a conpound of Claiml and 20 a

wohemnaewswt i cal | y acceptabl e dil uent, exci pi enPCOMUS2004/016948

adj uvant. 61 WD 2004/ 110364 PCT/ US2004/016948 37. A
method for treating or preventing cancer in a patient
conprising admnistering to the patient in need of

suagh. t r gamrthot far trdating pepievemtingycantérdn hipatentaonpniksingf

a .conmpound of Caiml. 5 38. A nethod for. treating or
admgp%tglélpﬁ tofhe pafigabn qeﬁ(]{ of 5‘52'1 tgqq{mggﬁp}ﬁ?rgp%maﬁy effective

amofHid £ oiuﬁgofglathgq.pati ent in need of such treatnent
a therapeutically effective anmount of the

phar maceuti cal conposition of Caim36. 39. The net hod
of aim 36.fyrther .conprisi adm ni.steri.ng tao th
1038ati enpemedfediragpeshaireitig ket 1 aprur skt |

adm@fifieshd MahapRisht ir0feed PO treaBfibnt-"ABOGPEutRIBNEIEtivE
phar maceuti cal conposition conprising the other

amoynt ¢f thepleasmacagieplcompgsitiop o Chaieelfti cal |y acceptabl e
di l uent, excipient or adjuvant. 40. The nethod of
Claim 37 further conprising adm nistering to the 15
paBbent The niwtles GfClaine B6 firtt bemprising hémapsetingtl thy
effective amount of another, anti-cancer aggt Qr a

patignt i Recdenfrenireamap sstherepeptically pifestivg ampun ther
. i - i call
antl-gglltléer gr%h(f of a Pﬁﬂ’ﬁﬁtze@f&gl J%ﬁ{&%@%#g the @ﬁl@leﬂ{otfﬂ&{rﬁer

I'Tuen excipirent or a nmet hod

- agerfflaad mpR6rmiacentiveily ecreptabdd dilpeatj kcipientern afgustant.t he 20

patient in need of such treatnent a therapeutically
ef fective amount of zinc or a pharmaceuti cal

ConpoSi 1R QhoZbMClain?37 filfier _E‘Eltnbﬁé’in? hdhBtBRisy to the
further conprising admnistering to the patient in
patiengéninedd ofisuth treasmemeriberapevimalp effestivalampouat planothes

.amount of zinc or a, 2 har naceutic L ti
o T8 P RTR B BERA o B
agerfliahd @ Pharn@ehtRiali hc¥ptabl diURAL, exdigient cadi®tadnnd of
Claim 36, wherein the cancer is breast cancer, renal
cancer, brain cancer colon cancer, prostrate cancer,

chgndr osar ' . Yet: or
r ] na e ellr e SERHARE Bomprdnd damfpiERROE,
pati@it in héeloTatcH Beambivrd thempbuticallp affeetivie anomat oBzingor a
adm nistering.to the patient in need of
pharmaceutical composition of zinc.

42.  The method of Claim 37 further comprising administering to the
patient in need of such treatment a therapeutically effective amount of zinc or a
pharmaceutical composition comprising zinc and a pharmaceutically acceptable

diluent, excipient or adjuvant.

43, The method of Claim 36, wherein the cancer is breast cancer, renal

cancer, brain cancer colon cancer, prostrate cancer, chondrosarcoma or angiosarcoma.
44. A method for treating or preventing wet type macular degeneration or

rheumatoid arthritis in a patient comprising administering to the patient in need of

such treatment a therapeutically effective amount of a compound of Claim 1.
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such treatnent a therapeutically effective anmount of a
conpound of Caiml. 62 WO 2004/ 110364

wOeCTi4192604/ 016948 45. A nethod for treating BCT/US2004/016948

preventing wet type macul ar degeneration or rheumatoid
arthritis in a patient conprising adm nistering to the
patient in need of such treatnent a therapeutically

ef 48ct i wenethodifir tiehtingher plrentimg ovet typelmacyiss degeresmion

daima36,. 5 46. .A method. for, treat] , i
rheusggid B du a e Do e iR £k B pRlAH EThe Ao

such3Riniing b eleralbutiSallyEreRalE BRbuktbfiiReshaahacudbalidoagiositinh
a therapeutically effective anount of a conpound of

of Clgimi3m 1. 10 47. A nethod for treating or preventing
aberrant vascul arization in a patient conprising
admnistering to the patient in need of such treatnent
a 4&.her apasthbd aritieattiid ecpieventmgribatramfvascularization in a
_pharmaceutical conposition of. Caim36, 48 A method
patiehbeoraprasing dnigisterig e ths prileakindsed gﬁ%@ﬁ“’?@i’/@té in a
ther#)%%c%ﬂ% et IRt bP Y cHHPbHaSIREhiRg1L O the patient in
eed of such treatnment a therapeutically effective
anmount of a conpound of Claim11. 49. A nethod for
treatin

or _preventi.ng excess. copper .levels.]i .
paftient 2 BEHET tﬁeé!‘“ég AT RicY @i}qgn% Q?%nttvﬁgc%%}zla{elﬂ 4
patiddf S&n{?ﬁsiﬁé’&&nﬁﬁ%@%%@p&ﬁﬁf RNRLE bEalchYrealfergfaf ect i ve
anount of " a pharmaceutical conposition of C aim 36.
therdp@uticallyetffectiivef amount efie phaynmceical ermpasiopniilaym 3¢, o
patient conprising admnistering to the patient in
need of such treatnent a therapeutically effective

amgnt  of mathe@ TRatsAEn@br flerbifink ex@8ssTbppak lewlihimch fatient
treating or preventing obesity in a patient con%gj sl ng
compdsing pémimisterina to thpatisat insrred jof syrbderagnend ddherpeiicatbn

. th i cal | v af et t of th
ot Rt Lo s et E o *Chim 36. 30 53. The

met hod of Claim50 further conprising admnistering to
e patient in need of such treatnent

th a . .
t hdPapeds MEHIOH JorFaEag O BTSYRBHE CXSPSSLRBPFdpvels in a patient
e SR A08 the Rt At BIMCIRE Ghilt (FkmGR RS btftall
Com@%%l'lplg ?gllﬁ%&%(% otncﬁ%ﬁ tée%t -0 eesi ty agent and af) Y
effegtharamaatdf £phdrmacadtioplt @ipipostioned filaimedi pi ent or
adj uvant. 63 WO 2004/110364 PCT/ US2004/ 016948
50. A method for treating or preventing obesity in a patient comprising
administering to the patient in need of such treatment a therapeutically effective

amount of a compound of Claim 1.

51. A method for treating or preventing obesity in a patient comprising
administering to the patient in need of such treatment a therapeutically effective

amount of the pharmaceutical composition of Claim 36.

53.  The method of Claim 50 further comprising administering to the
patient in need of such treatment a therapeutically effective amount of another
anti-obesity agent or a pharmaceutical composition comprising the other anti-obesity

agent and a pharmaceutically acceptable diluent, excipient or adjuvant.
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54. The nethod of Caim51 further conprising
admnistering to the patient in need of such treatnent

wea 20d3anegoeut i cal |y ef fective anount of anot her PCT/US2004/016948
anti-obesity agent or a pharmaceutical conposition
conprising the other anti-obesity agent and a
phar maceutical ly acceptabl e diluent, excipient or

adf4v anThe Be8Bd ok Gleirhabifrder eqrepitsingABRInERS P ithy
- neur o | : :
raid RUEPLFRITH R b R ottty
anti-8besith @paneu hipainagewtidab corhpesitiomuoniprisingshe otheo amittobdsity

Caiml. 10 56.. A neth .or treat. or,. preventing
agenf gt %)E%@E\%%?%‘PF‘\]/}éa‘iﬁegféggéfﬂiuﬁmaex%?’ir‘]‘gﬁtad%lg%tri si ng
5 adm nistering to the patient in need of such treatnent
a therapeutically effective anount of the .
phas.nacAunkthad fadreetisg bi preveftingingiredggenesifive isasedn dod

.of Cai.m55, wherein the neurodegengrati [sease is
Patl%cﬁpm]i‘%(}m@”g?@ég &he WB{W%%SFT@%%E ésng erosis
therdpeuliélR HALHRATRoun? 8f 2 EH@pHBIdYICIRI € ai m 56, wherein

the nedrodegenerative disease is Al zheinmer's disease,

anyotrophic | ateral sclerosis or prion disease. 64

10 56. A method for treating or preventing neurodegenerative disease ina

patient comprising administering to the patient in need of such treatment a

therapeutically effective amount of the pharmaceutical composition of Claim 36.

57.  The method of Claim 55, wherein the neurodegenerative disease is

15  Alzheimer’s disease, amyotrophic lateral sclerosis or prion disease.

58.  The method of Claim 56, wherein the neurodegenerative disease is

Alzheimer’s disease, amyotrophic lateral sclerosis or prion disease.
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