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WD 2004/ 009034 PCT/ US2003/ 023031 THI OMOLYBDATE
ANALOGUES AND USES THEREOF Field of the Invention The
w@r@amndo34 nvention rel ates generally to new  PCT/US2003/023031
t hi onol ybdat e derivatives, nmethods 5 of maki ng novel
t hi onol ybdat e derivatives, pharmaceutical conpositions
of no Iﬁm APOGALS X8 B8t STEHRRIOPT
usi ngqg%l\%m [ on%lq%%gqt e derivatives and
pharmaceuti cal conpositions of novel thionolybdate
. ..derivatives to treat or prevent diseases associated

Eﬁd—@»&h&@%t vascul ari zati on, copper metabolism
dirge &f&@éﬁ,im‘b@lﬁbﬁ fegededmtdyao newibibawlyhdarliesivatvesymethods
NF- - KB dysregul ati on. 10 Background of the |nvention

of making ot elthiemsfy s Vel s AT aRPUHE ) FOEHPS OB ATIOYC!

. kl.e I . SCi 7
T e e
pharniSettiea]l ¢sepdsitionsoaledtiadmalybildie derixatiaacitol traationprexdnh diseases

Ant i -angi ogeni c therapy for the treatnent. of 15 cancer,.
associpied veélvﬁqeér@@tjvas%waﬁen*@esaﬁn?tﬁw%%@% petoffrgpLctative

. quj o) ' L.e., new blood vessel
d1sor<¥eosl,ﬁ%{ﬁﬁgﬁ@?%&ﬁ?ﬁ?ﬁ%{éé{lé@ "growt h (Fol kman, Ann. Surg.
1972, 175: 409-416; Fol kman, Mol . Med. 1995, 1(2):
120- 122; Fol kman, Breast Cancer Res. Treat. 1995,
Backgyoupy.of tholnvention Hanahan et al., Cell 1996, 86(3):
SRfosp ?éﬁns chﬁcﬁeﬁ&ﬁé REivarbmaBgi AR Ssﬁé&fe%@‘ al. Mnn. N.Y.
ani mal nodel's has been denonstrated (M|l ader et al.,
Acad.and901 RES: 34DSE), Ghichelisicalhp asistdt Bothgeapics muad asghe use of
monopRaGp gt gatiplarite Bt gy Begaryfor (b Wbament of

cancePwa§ 6rHleHa RIm PReEdohitidD thé sERA EERGB e&UES angiogenesis (i.e., new
Angi ogenesi s and Cancer 1998, Abstract #B-1

1
blood Jeesssh FopngiomMfpr susteinederatsdeotkesm, drti SeEdgRs175: 409-416;
| Nt erna | : gt re. hna :
rol g EIEkeT e, Y P2 PO B LA LR
109-14 8SHbth:kh 2841, )/ 1996, $6E8)N 35393bitx i fidadynofrantiemgiogenit figrapy in

anjlfl’leéciI ié’g&%?};ﬁ &gﬁgdéﬂ&f&%&%{%é (]gl?lga\r/ug; ?tluc{ls g:a%gqr%e)ssela%%g} gg? 8 fg-%ZO;
BorgdtRHELd1Y ProOBRCSS 3-10; BRhfaldidh 80095 Che %véﬁ'k. 11998, 103: 159-

correl ated wi pose fissue [oss and wei ght |oss in
165; Mietajedr et nbhdloseedingt ofiSpacid dAGR Gntferaanag b degiogendsisiangy

o oGS b UG 00 Rl oS SRR s e
layer§OMolidHihb@lave inﬁ@éqtﬂﬁtlelyl hégidBed _qaﬁ'ﬂﬁﬂ,tanfgﬁgéﬁersﬁ (i.e., aberrant
angi ogenesi s except under specialized 3
vascuddrizetipmitias been impligated ionpmeroupaiher digeases (e clsy nggvascular
. the internal |j.nin - Q[ U ' . :
sl Fp Pyl S e AL e b RBct iy, angipeepeyi
inhibRlvai g Beasdifectls cardagaiwithcaiiiosd tikfuer esserd e gie doss i amimal

cells and normal tissue._ |Inportantly, e depende ;
modelg, whighyuggests anti-angiogenic therggy may be u>s/efu{ Ql preve%tlon 0 ngesrcy

(Rupnick et 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, etc.). Accordingly, a requirement for angiogenesis is a significant

difference between tumor cells and normal tissue. Importantly, the dependency of tumor
1
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1 WD 2004/ 009034 PCT/ US2003/ 023031 cells on

angi ogenesi s, when conpared to nornmal cells, is
wQ@r@aanodat i vel y greater than differences in ceCT/US2003/023031

replication and cell death between normal tissue and

tunor tissue, which are often exploited in cancer

cells oh 'aﬁgleganesﬁn@h&g%iﬁ&r&i foeRdMhn e8P q&ﬁnt1téiﬁze£yagiezheﬁﬁan
shown 1y nuner ous studies (Par ke et al

m@zeaumsandlcwn death betvegen netma] tissuegnd tumen figsee, which

2 1183-1188; Ziche et al., Natl. Cancer
are OﬁF%§¥plo%‘§f€'? ca%?f ﬂiﬁﬁghsz Gul lino, Anticancer Res.
188806 cds rediires cdffd}, as Abs Beuptshorh bymeneniussmdies (Parke etal.,

. gthal s 7 5 4kt el Cep 11408, BedRes-1188;

zich Ry O o A A g %R0 15
158). Alf2inplslatprevéatiig dt@@eneehs andlleniie UMLgrg\eﬁlym 1919l &Tt(cﬁ)s:by
287- 295) Thes proachs i ncar g& goth (}p r
reducipg &t ¥y P%lou%?ﬁe kays Srfeppaed W s B PAAL Rewiaspreery
1990, 28 3913 6']@&%{1%1' anRYy. Anpdi $390 @BW(B'P 11%13@@%2@@7&1

differepegshiolcell

ave s he copper cheflators
Neurotwergent 11196 rﬁﬂ[%bbﬂ&%-é?S)Wa"ye@sappmaﬁbwunmmtedrbeﬁt apger chelators

w1 REERE 2 Sb RL FEH ] B0 6

PCT/\3S)/ DAY S shova DRSS théfaé‘dpp@f Slﬁbl:itats?(eag dieﬁaﬁion{d:bjrlﬁiate) may be
15 tunor cell growth and survival. H gh copper. |evels

effectigg mstreatmgbbftquQSKégp pelichigmer grqwihy, (ywhieh regpise tngiegeaRsis.

p&é@ﬁ@laﬁtﬁglé{aﬁg%n?dffﬁ%a E%:Heers'ﬁ%é g%eﬁ%ﬁ? Glss 63% 3 ¢ dlrect role in

tumor k6B gra3dth-add 51)11:v1\%hCHrghl opppérdeveld énistrin Ibythdhe plabas aiubmtumor

shown to do ateth i.on of NF:
tissue 0P PRSP DERY (1o A G P CRUTPHED Fh6 osinagr Res
| AORTRY O1y 5Pr 69 (& aBwn-
Clin. bDPol 19§4Cancer1 QF%?J Ig%%%ﬂf 2%%%18%%%85%3%89)&{“?% NF-KB
regulase/mta espreasioef NFwd asewlell a5 indidhitdtsi trapstooation to éid nucleus in the

) survi val and thus . down-reqgulatio e SS{ 0N,
il Agpat BAMCET B e VGBI e i hee NG o PRt
e
3 T b O RO e PR Bl Y Byl gnd fhus
downaepfstioncdfatsaipressiomingumioe gellsrtydetrathfontdlybdatepuggests ddirect
tential of copper chelators in treating and/or
effecﬁ??éQWP hgatson HEHESRS and in reducing tunor cel l
Vi %@blldirf\gfy 1evERh MBI dhi BHRURIR (i oD BspEB chdl@rsPire

ective 'in treating various di seases associated wth
requlrad @p ﬁ@lemplose ﬁmphteagalaafmmer chelatopein trasting eid/erpreventing

angio g\%}eﬁls 3§ {11, e?%ﬁg gmﬁi‘"gcgg ?ﬁﬁg ﬁucg{ rcli(%r h%m&?&?até Xorﬁ‘ﬁ'ounds
may B FREGR i tWREHE virdtas iseldds Babbiwesd with ﬁ}gﬁdi@gé&m\ﬁﬁ as 2ancer,

WD 2004/ 009034 PCT/ US2003/ 023031
copper metabolism disorders, neurodegenerative disorders or obesity as well as treating

diseases such as inflammatory disorders where the NF-kB pathway is dysregulated.



10

15

20

25

Sunmary of the Invention The present invention
satisfies these and other needs by providi ng novel
wao bioamedogbdat e derivatives, nethods of maki ng POWEE2003/023031
t hi onol ybdat e derivatives, pharnmaceutica
conposi tions of novel thionolybdate derivatives,
met hods of using novghmmdrkioftid kbdatien der i vati ves and
phar maceuti cal conpagsitions thereof to treat di seases
aSkoptesans invigntion sasisfiesthese\aad othes pegdsygovidigmovel
. : S,
tiom JEAERPY iR HeAS or BEKRRIBITRI A MR RAERET

pharmbéeitipsledaipositione of mdml tﬂmmmlgmiatead@rmatpmem thettfods of using novel
st ruct ur al for

R5 R2-N+-R4 -2 R6- Nt:- R8
thiomqiybdape depgy abiy e%@d?%ﬁﬁf’%"elﬂ? 3 GEmRPELEHs t&%&f@é‘ﬁaﬁ@%ﬁ?s
assom#@ Whrhbeﬁé?th%gcul atﬁ? 1CO ré}ﬁgaﬂlsﬁf ﬁsérﬁ%ﬂ%ﬁﬁﬁi% ¢dérative

ydr ogen, stituted alkyl, aryl, substituted
disordaisybbesity wi Nk dysre@ﬁﬁtumut ed aryl al kyI cycl oal kyI
subst ituted cycloalkyl, . cycl Qget eroal k sub i ted1 D:
B BIeBl (I ATesSHb TP IARATOVidetA $TERR g {frmita 1)

:15 het er oaryl al kyl , substituted heteroarylalkyl,

het er oal kyl or substltuted heteroal kyl; R4 and R$ are
i ndependent |y hydrogqﬂ aIkyI suﬁ%tltuted al kyl ,

aryl, substltuteq§ap ska$ gubstit ut ed
aryIaIkyI, cycl oal k substltuted7cycloalkyl

cycl ohet er oal kyl , suﬁ%tltuted cyd?oheteroalkyl

het eroaryl, substituted he{ roaryl, heteroarylalkyl,
substltuted het er oaryl al ky heteroalkyl or

orascﬁV:Qébf%l&Hrﬁfé &N—%ﬁﬁ@kﬁ%&‘éof%he?éiﬁ 20 absent when Nis
an aromatlc ring; optionally, Rl and R2 taken

toget h&’, B, & aRkR° dtng}R aibdeicndensly hyidkggesi glkyl, substituted

e i
cycloaﬂ]é'%il:%%cgﬁe@?g?k ) blg:}SSMigltidl dgﬁlgiﬁlét?ﬁiaiﬂyyﬂ Cheyéroﬂlyl Swmmtédlhﬁdroaryl

heteroprydelkile subsmzlt@mhptm » hedgyorliuk oraﬁqastmtegﬁatemkyl

aken ok oy bl MDA il

substidAeH491) A0A Ik PCTIBIGANOBAPRBGR kycloptkiybsab dtlyutecRBycémik)I%
cycloltle%é(rg .'El]lktylo %glg S?l?l:[ted cycloahrgeten%?lk tlaﬁeetclgrotary(iJ estuﬂ stltuteg %etero rLd R8

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 alkyldiyl, heteroalkyldiyl or substituted
heteroalkyldiyl;
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taken together are al kyldiyl, substituted al kyl di yl,

het er oal kyl di yl or substituted heteroal kyl di yl;
wopitsoemBd y, R3 and R7 taken together are al kypPi/y52003/023031

substituted al kyldiyl, s heteroal kyldiyl or

substituted heteroalkyldlyl and (M2 /~~ Y-2 is

( :v{)/l s4)2 o 1101](;1 2181%%1 2% gaKdi;m&iherZRS%ﬁmRéﬁakeﬁtor%&ypr ad R® and R®
taken @ggthgggetailﬁﬂdly} subspgltiq\;ﬁ]g\?‘ljlwg\@}ﬁ %yl%ﬁém tw@stltﬁied RS,

and R8 are identical then each of Rl, R2, RS,
heterog%yldgé R6, R7 and R$ i's not hydrogen, net hyI et hyl

or 1Oopt1q1raﬁpyR3 ankR 'aleactopethersyre elkyldiylesubsiatutedtalkyldiyl,

i nvent.ion OVI eutjcal conpositions of
heteroglkyldiyl t%s @E@t@%a@?ﬁ s. The phar naceuti cal

COMPOSiyia 0 @ﬁemzlsyz)@ qmzs?éamezsm’f (ML), (MozS11)”%,

t hi onol ybdat erivatives sol vates or
(Mo;,.ssp?oom(mswé,r eof and a pharmaceutical ly acceptable

di | uent prrier cipi.e d 3 ghgs ghoRe 8
of dil Wé‘i]?tt ep’ff%’lsf?éﬁ% %e? 15 @8@3 ? ga{o"]%vgn’t \7\/|RI ?ndR
are 1déiﬁiesnﬁely BAYh, of RIDRY FO! RERSS RE R8h§ netasidrozen methyb bthyl or
adm nistration. In a third aspect t he present
-Propyﬂuventl on provides nethods for treating or preventing
PS8 Ut kib Aol t f
%(Seer(:%ﬁdt%g% f g{cj)lr gél}tggl%ﬁgﬂ%% egener ati vehfbeSl 18 0

novel dhsmbbybﬂste dehestmey Whe pliariiBeelyEnbguipmsitions gémeﬁl}ymomleSe one
gener al |

i.nvol v dmn| ring,to. .a pati
or mofrdipreRty b e BT FRe Y BIES OB T SRS BHBRERE MY £ 1 y
&ﬁ%‘ﬁ e lext ieam{cv&ajl@«taﬁt dERd otlideVEliluent,

phamﬁg%%c%h%%% gﬁ@fg%tacconpggll ion thereof. . Bri gf
carrieDescipiept mwhadjfivanhwilDdepend gporsngingiatieer fagiors,fbe degived mode of
the effect of bis(choline) tetrathionolybdate on
admitgstediPRel i al cel | production: Figure 2 illustrates

t tm@h Rt PApRa inePresttindntion @éw@ébahahmr fredtinign peeventing

tosis'in endothelial cells; Figure 3 illustrates

iscasehs arpgietiesddn a’c@yramévtastatlm@ﬁen yA9uBeIen¢tabolism disorders,

B

invol%1ﬁ&%€rﬂ%&§ alphtiéht uﬁﬁéHdQIﬂ sch fréa&ﬁileﬁwrfﬁrmnﬁon a therapeutically

endot helial” cells; 4 WD 2004/009034_ PCIT/ US2003/ 023031
effective amount of a novel thiomolybdate derivatives and/or pharmaceutical composition

thereof. .

Brief Description of the Drawings

Figure 1 illustrates the effect of bis(choline) tetrathiomolybdate on endothelial cell
production;

Figure 2 illustrates that bis(choline) tetrathiomolybdate does not induce apoptosis in
endothelial cells;

Figure 3 illustrates that bis(choline) tetrathiomolybdate is anti-angiogenic in a
matrigel plug assay; ‘

Figure 4 illustrates that bis(choline) tetrathiomolybdate downregulates IL-8

secretion from confluent endothelial cells;
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Figure 5 illustrates that bis(choline)
tetrathi onol ybdate downregul ates IL-8 expression from
wa@edoswetoed nonocytes; and Figure 6 illustrat esp€iras2003/023031

bi s(chol i ne) tetrathionol ybdate causes decrease in
plasma |levels of nurine KC. 5 Detail ed Description of
tPButdW BRkIr28s thRefib@hdline) fetrafaomelybdse Abwhitgulates IL-8
i nvention" refers to conpounds enconpassed by

expressiondomu petivateignénnciigzatd ) di scl osed herein and

BN RBLaPBRE L BRTRRA B Al a6t e

levels 60emB®I.0f the invention may be identified either
by their chem cal structure and/or chem cal name. Wen
the chem cal structure and chem cal nane conflict,
the chem cal Spidlfild'DRsdridifl 6 llk BatdntBnOl ! he
identity of t ; of the

Definitionent i on may contain one or nore chiral centers 15
and/ or doubl e bonds and therefore, nmay exist as
st ereoi soners, such as doubl e-bond isoners (i.e.,

905k bikisiof HERhventiof N Ak B HpAindS bRdh§a8REBY Siructural
Accordingly, the chem cal structures d%glcted erein

formubn@odipcleseddiereipanbinbludesamirpeeifie comapends v hin thap gencsic
f the illustrated ou incl udj .

o b s R BRI R A08 oo o

identifiél &ither B @itid (heRHdal slrbcturahé/o thehhiesltran@o VEhércthk klyemical
pure) and enantionmeric_and stereoisoneric 20 m X

structin@nd hOIUAGEIISToOpRiSti o EWIIGH Py IE § Jeienaetyqof the Mentity
of the ??frﬁg)é%d LA déebg{fﬂ(;o;ufei%sf ﬁfgﬂé inveﬁ&&?ﬁlqg ggﬁtgﬂoﬁ@ Sr AEOEIEAN centers

res reln enconp possi bl e

and/ot @alibbsesride and thersforef map exiist dsusdrecit@ers,uplo andsiblerbend isomers
. conpounds of the jnvent i(gn al so incl udg. ilsg’%eo i cal Ily
(i.e., GeqmBITIISAUBRAISH GAHLIONFLT &F GRALCTEPIAS: S C5PTGHE R N gpce

struct@eO Bk R cER Rerefl] dc6fpRs alf fREbINRaRiB:r§ aftP&Sreoisomers of the
conventionally found in nature. Exanples of isotopes

illustrated tompyuits itduding treptereeiseméninally phte foombiogn georagtrieally pure,

invention include, but. are n |J m ted g .
enantipieTigally HEROR S isgeEie Ry PR e G e s iiopmeric
mixtufey To¥ictinpbiinddbF Meiat@ionahaxpales exiveh bevasal saltorathieiforms.

forms, including hydrated forns and as N-oxid

oln
Accorgéngby,dhe chamscal papetives depistsr isteayenaomPRESH %Slﬁfﬁtﬁ%towec
forms Bl ﬁllugtpﬁef gcﬁﬁéou?l%s.t e E’&ﬁ@cﬁﬂfds bEE HveRfon 5186 Riite
conpounds o present | ention may exist In
isotopitdllyi Igbetedongioahts waereonappnphoatent havesan S0miqumass different

eneral, all physical for are equivalent. for t
from 8@@&0%@@%?@\1%90 ytf{%%n PR ERAVRRT PHORES tﬁgtemay be

incorécﬂ'&t@@ 889 tLodtbrolthddbftht B QPR CcRIEe [HIE a8 Bitited to, °H, °H,
nvention. Further, 1t should be understood, when

Be, 1artNal osPovetu Compotmdsef thomyeuiasmay existdn upsdyatedfprms as
well a%rsglvatsed forms, including hydrated forms and as N-oxides. In general, the hydrated,

solvated and N-oxide forms are within the scope of the present invention. Certain
compounds of the present invention may exist in multiple crystalline or amorphous forms.
In general, all physical forms are equivalent for the uses contemplated by the present
invention and are intended to be within the scope of the present invention. Further, it
should be understood, when partial structures of the compounds of the invention are

5
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WO 2004/ 009034 PCT/ US2003/ 023031 illustrated, that
brackets indicate the point of attachnent of the

w@arotioado3st ructure to the rest of the nol ecul BCT/US2003/023031
"Al'kyl" by itself or as part of another substituent,
refers to a saturated or wunsaturated, branched,

illustrattd, fhdl macf(&@ Al e ﬁ%%irﬁ o BiRQR%A BN tﬁé{ ﬁéxﬁﬁpdtﬁ@ﬂlre to the rest of
radi cal derived by the renoval of one hydrogen atom

the mdleamle.a si ngl e car bon atom of a parent al kane, al kene

oL, Al ne T i cal ot
AR el ef i BLER S SRR L Sl oftiurBE Sl O]
unsatu@it@d/ rbyimch@d Qiight- &Lb@lhoﬁ@cﬁb mﬂvﬂemlhydwcmmadlyﬂ denved by
cycl opropan-l-yl rop-1-en-1- rop-1 -

the rerppwé of om]hyglrggen(aéqm)ﬁo;n a @@g ed'@fbp@_qtolg ﬁf p pﬂent alkzne alkene or

alkyne; y'[é/p‘f@% ﬁ(gff%r%ﬂaslﬁk\é élgle,@{ rio\f 'Pirﬂlfe% do- gk rRét %t %13 “shicl hs ethanyl,
etheny?; etBYHY] pr@lbsﬂp an:hlas lplropaﬂ-mlt bwpmﬂqﬂm@pman- —yl

cycl obut an- 1- but -

rop- bR -V REop-ron It (B £34opro BEe i . 2. 1
cycloﬂ})b,lé-?- - -yfj 'pﬁﬁ)-ﬂ-y}ill’-yl beﬁ;az-}nii -¢li &8 Qut?/ sisuch as butan-1-yl,

obut - 1™-en-
butan-Qyw| b-matlwl bx@amlem 2-1y¢thyl—pmpar1—2-3yh.clyclybutan- -yl, but-1-en-1-yl,

but-1- ’é’ltzﬁ}fl’ %‘I‘“@I‘}X PF%P-!-&Q%-%F B‘iﬁ'? ﬁﬂ"lrﬁlgtﬁ% & ggd M M It?;lu EI’% aidDf -y,

buta—193 Giéﬁ& DR de A Yerd £, & cdbut- Len3ey edyctibutial 8 dadn- 0131,
gr oups haV|n% exc u3|vely singl e carbon-carbon

but-1+ tmfidﬁ, b?gtrlomré’l yiHa3ng-drid ab¢; #hskt@e §beibl e car bon- car bon

O, I
ey P ol B B Rl BRIl By RNRAANRRERED
level diﬂ saﬁh'ﬁldhai &)pg’roﬁper heeting mmely/hﬂgle carbemeanbbn bohdsy groupt
saturation is_intended, the expressions "al kan

having g @RpProdod Rl CREIoRHHon bARGS, 0P BT DR QPART frotervle
cau'bof'il leKdpbn %B?%%Mﬂfs %%§1n% rn%?cu}est S shid12 QoGiRE BRA uﬁﬂ@ B%&bon-carbon

more pre romIto 10 carbon atons, nost
bondsp rwWhere alsbycifié feval df satmrzﬁlonaanbmdeél thersxpresaidas ﬁ‘?lkanjdy

« self .o art of_a er s tituent ref

alkeryl e i Rl PEtorahigt et ot ugprisie B b o 2

carboﬁ aféhfsahloé@ﬁﬂeﬁeﬂaw Virdrh € t6 @ UR¥idbn @fon) o ﬁ:%ﬁ'y aﬁcminl 0 6
froma single carbon atom of a parent al kane. Typi cal

carbomlatosmrsyl groups include, but are not I|mted 25 to,

téﬂ%‘ﬂl__&g’ b>y| 1{5(3ﬁ’n0¥ ag ?f%ﬂe% sbAGRLAD r&%&&@% sﬁﬁﬁ‘e{ted branched,

sopr cycl opropan
strai gbtuélﬁﬁ%ﬁcy@li@ bllk@BraBid:th‘erive& by t]bmlteﬁrmvﬂ ofl on(e ixgdrdgem ytlo)n from a

2- met hyl - pr.opan- 1- (i.sobu -met h
singley qarlg a};q)l)l%f @?p@{egb@liég}p 1Lypica é yl ZEOHPS %ﬂg&' gggare noty imited
s fsudf i- ther g ) uent,
o, metﬁ‘%rgff';@ﬁ:lagy %’ré nsat Slrlat a%ﬁsﬁr g‘?gh%ﬁﬁ ?lr(a]ﬁght cﬁal n
cycloptropmy-d Hlgeral bythnylsslichals bhtmi Ingl, hutah-Sadt(sasratyl),
bon C n d e d deriv
ARG N G AT R
the 1ilRA" €nt
“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 double
bond derived by the removal of one hydrogen atom from a single carbon atom of a parent
alkene. The group may be in either the cis or trans conformation about the double bond(s).
6
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al kene. The group may be in either the cis or trans

conformati on about the double bond(s). 6 WO
wQeo03034 PCT/ US2003/ 023031 Typi cal al kenyPCTUS20p3023031

i nclude, but are not limted to, ethenyl; propenyl s

such as prop-l-en-i-yl, prop-I-en-2-yl,

Typicd %ﬁd@nﬁ #Bupk- ﬁﬂ:lu&@ tohay bk nopﬁmﬁle&tce Bth%nyll; propenyls such as
cycl oprop-1-en-| -yI, cycl oprop-2-en-1 t1 1%51 1
prop-lsemch-y cprcm:tl =en-24l, propr2-epd el (albd) pren-2- en-2-y1 cycloprop-1-en-1-yl,

cyclop[S?RrTEf pfggﬁ%n;]ggﬁél%afyﬂén&béﬁ I- %I ®s-1- e}ﬂ'-z-yPUt 2-en-1-yl,
-metlli{skllp@oﬁl-l%ndll-?lnbﬁt-zl-len—lcylg:bmkmen—ll }é,rbtﬂ_—Zyetn,- -yl, buta-1,3-dien-1-yl,

cl obut-I-en-3-y clob
buta-l%@eﬂﬁeylg ¢yedobut-, Arqub-ly |c-yclB§ut~ grégfyq,oqyc(lfi) éa},[?» (%?n- -yl, etc.;
andthg'i‘i%her substituent, refers to an unsaturated
ranched, straight- chain or cyclic al kyl radical

hamabylledi or anpartaf dwothee atistitnent, irgfews th epansa@pieded
brancltegir %?pﬁglg?: m\rl]g)lfr cg&ggﬁg}q%%% egin%iag péﬁs/t{)o?n? ac]%rbsopkc%!ﬁ?qn triple bond
derlvegr R@re‘lrrﬂﬁ'lapgieonem%@'eﬁ afth floind élﬁg‘le fcarbof takyr y>f a parent alkyne.

pynyl's such as” prop-1-y rop- 2-
Typlcelt aikynybgltoypgfmlvslacbutase lm}tlnmteﬁﬁo,leilglynyl,mygpﬂlyg,s,ﬁug{l g% |

yn-1- etc [ 3 k _
prop-f—ygér)fl -gxyrb(]ﬂ){l et? g‘f‘ lgrguégu ethuF tlﬁjn ylyplbﬁt ér}?ygt %/1 a
bup3§@npﬂa&@daﬁdﬂmqm§aturated branched stralght chai n or
cycllc di val ent hydrocarbon gl%% by tEE1:&5
r eadidivisbydiselfioy as Byeat Qﬁ%@&& [feigEs tofpaturated or
unsatlfrlfa{sﬁ YrEithed agtﬁ t%hﬁﬁ%r Q clﬁ: d?@d’l@rﬁ%y@fd‘éﬁ%@n cdbufedgived by the
or by 1 e renova hydrogen atons from a
remoil Bﬁbﬁe loaltdgen aadmfrond each qﬁ awe dtffead:ﬂ»t @n@onalltqmm@f gparent alkane,
al kyne. Thetvvo rmnvlenhj{ adlc ter

slkeng ey UREY BF 0Y HhE TeRPYE o PRGOS AR Tl & Srefou PR sto of o

parentbikbhel ARetAGEaIRYmed ITTHea 8 Hhordk B18H: radit Bl celttersibkaachividency of the
groupsé include,” but are not linmited to nethandiyl;

d1va1ent l'qdh@il yd;rgersnan Horas bendsawith the sang pr didferenh atemnsy sz,oéqai, plkyldiyl
groups I“EJCE E&Tl ﬁgﬁ hrren%%]cia g) Irnlet%a%h&’ldl b 9%? %)Lgdgxels%ﬂ%ﬂ dﬁl-ﬁ?yl ethan-

1,2-dR1, BRRA=111-3iy] éthen—E,QC‘d@]ppﬂ@&m:lﬁls duct @slp,ropan—l 1-diyl, propan—l 2-
¢ycl opropan- 1, 2- di 1p |- en-1 0p oR- 1
diyl, propan- 2ggml|, propap-rl dgfl,éwc Pplzo_paﬁ}l,l éhg} (%glopr pan-1,2-diyl, prop-1-

en-1 %dg{f Cp]roé ylcingr? %3-911-1]2 121; pr Pendi 3451]?/1 cycloprop -1-en-1,2-

cyc -2-en-1
diyl, @fdkﬁyroli—.%wn-ﬂ,z&yd; (yycloped)p:?. enblut-ylisdl; nbe- 1-wutB- (agly etc.; butyldiyls

such %%bg‘%n-ll hdaflﬁhutalbﬁ,fzéﬁ lzbé 15 dlyg W %n 114 %11}91' y&tan-Z 2-diyl, 2-

methgisﬁlja%éf? PrlQﬁ?‘iln Zlnéthﬁl-ﬁ/rbpargl SRy J:yoﬂkfbi@zﬁﬂl A dyldicydlobutan-1,2-
utan cl obutan-1, 2- yl
diyl, cy(dd)lmimt hia- dlylsbull]-ylen— kﬂzdl.yl _bgﬁl pnil_,%hdwl but-l en-1,3-diyl, but-1-en-

1,4- diy‘iﬂz me&yl-pgu eﬁyy g ébi el Xﬁqleﬁg)b&?paﬁiuf 1@ ANbuta-1,3-dien-1,1-

diyl, Eutrmt Danyli @Lanﬁ RIten Baditn-1; iyl bu’aut a-dlerﬁl,él-(hm tydebut-1-en-
,butal dlen12d|yl butalis {1 ?Al
1,2- daw: ! cyclobat-desria- dipl g yplobub-granolrdils s obiter] g %}f—n- 2°diy

cyclozyygal ]gg Sltl%l Hggf%lT g%tdil—\&édl éﬁ: Hﬁzll Rk - - -dly12b&th M| 3-diyn-1,4-diyl,

etc.; and the like. Where specific levels of saturation are intended, the nomenclature

alkanyldiyl, alkenyldiyl and/or alkynyldiyl is used. Preferably, the alkyldiyl group is (Ci-
7
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30 cycl obuta-1, 3-dien-1, 3-diyl, but-1-yn-1,3-diyl,
but-1-yn-1,4-diyl, buta-I|,3-diyn-l,4-diyl, etc.; and

wo b4loodoas \Where specific | evels of saturati onPEr/ES2003/023031
i ntended, the nonenclature al kanyldiyl, alkenyldiyl
and/ or al kynyldiyl is used. preferably, the al kyl diyl

Cao) alldyldipl, iford fiefotabld @&‘%})ﬂﬁﬁlﬂ@l l?mirdt b@‘fﬁ@BVYO(&E)@éD all@i_tﬁyl

Prefergelfdzq,rlggl Yl r eh%%lgf N %yi éroy sin vg':l g& @l%lrrg grcénfers are at the
tGMIImE%glﬁseg éa%f&hérﬁhﬁl hﬁﬂbﬁhgi ¥ihaﬁ~rl°2JQEII (é“ﬂh%b Qﬂoﬁdﬁel 3-diyl

radi c iters are at he” term nal" carbons,

(propare);Hanteti- i ¥-diplebhtno) ;an(étlhahkel(aISO thiferred totas aﬂgy}eno geﬁned infra).

28Ry e e A PR BP0t g

alkyldlfllfg’ré‘ﬂp having¥wo {e¥mBRAPmoRYvaldns @ldicad berlérs @afived By e @érhl@sfal of
substituent, refers to a straight-chain alkyldiy

one hgdrogﬁpl o from teagh ofdhertwiaterminabeasbematoms @f éiaqughte?ha@marent

d h f
ol s bR B By 05 S5
cthyldas QIHh as@tHeao cethelok egn®rpreyyiatos sudty s praﬂmmL ppipElrieno,

ro ncl de but are not limted t
propagk H?if%ﬁl:@rogﬁdm%yc@tWWSéﬁﬂé%bm% §H%ﬁga?’g>a§?&%s
buta[fé‘@ﬂ[n? W%t[@{}%tg%dtﬁlngdgﬁghﬂg g &%‘%ﬁg%ﬂé{@' Wl?ere specific

et’c but[I]eno,

leveldnftsatﬁim are tntraled,, 1B dommmlatm@ta{lk@pmikelmm{dmmﬂiwno is used.

et L0 253 BT RN Chiin

most ﬁllek*‘é”i‘ﬁm @, KeH a3 O PrafbidNite isaighehain SgbRdalltaro gtdigs,

| eno group s (Cl-C20) al kyl eno, nore preferably,
eg. m@hanolet)haad)wbm;butmtan@ﬂ@fléwably (d -c6) al kyl eno.

Pr“gé%, beyq}:?% h 5%% {’%I%?E an X ISHbS?l%elﬁE q‘%i%% tgla@&g%l]qq®ﬁ§59 where

propano, ano

R id Hyliogen AdNY1, cﬁ:}lodll&ﬁe&}fcldlfetewdmrdrypﬁrﬁzﬂby]bhﬂeroalkyl heteroaryl,
substituent, refers to a radical -C(Q I1?§3
heterqagylh%} @ﬁg@ﬁnegmgggm %@R?P%?&Yafév? ex pgﬁgﬁg‘zd&tmmt imited to,
¥ 'benzoyl, benzylcarbonyl
formfh ety T Bt barb SRS RREE Y IIRRRARY by bengyloarbony
and tiexdéleepl es i ncl ude, but are not limted to, fornyl,

T b e S

31 5 3 P Rydr Ikyl, @168k VI
NR g r)gjl sﬁéﬁerQR %d?f tarecéa?ﬁﬁﬂ'gfgkgfd%t?@a% b%ghary e Zac ®

cyclohetdmpliyti emyll yrylg}]g{srl q:roalk]yk yq:teroggw hpdgrreuylalkyl, as defined herein.

Reprﬁéctlgﬁ?\geeé)%%)p %1;118 l%}t %e o 1 1teg ('tjﬂé ffwe\ggrﬁ@PgXJetylam1no
cylcoﬁé@ﬂ@il@dﬂy@dmma @bﬁiﬁékﬂ&dﬂ[}@icuﬁenylbﬂﬁncﬁbenzwlarmnm t ed

fornyl am no, acetyl am no, 25

benz}d?‘ﬂb@ﬁé@(wn@ &b/l no, '
c yﬂlﬁ&gé’wggstepyolr af g&jl? 89%(1{ @ﬁ@r@ Stllel,%% %ﬁ*efkrfb RQadic alS glRf33 where

ami no and th "Al'kox * by It
R® mpresaﬁts paraﬂky}br aydodikyl muqsasu deﬁand hereinf Representativackiaomles

- OR33 wh
mclude, but are not ﬁmlted to, methoxy, ethoxy, propoxy, butoxy, cyclohexyloxy and the
like.
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R33 represents an al kyl or cycl oal kyl group as defined
herein. Representative exanples include, but are not
wo povupem3s o, net hoxy, ethoxy, propoxy, butoxy,PCT/US2003/023031
cycl ohexyl oxy and the 30 |ike. 8 WD 2004/ 009034
PCT/U82003/023031 " Al koxycarbonyl" by itself or as
“AlkaxfycarhonylBby $tedl§ o1 asperttof anether sibstatuenty wedfire ¢l a radical -

[®) e resent kyl

C<0>§§1 S R P festi i eh SRR oo paRO ol s e Tl LY
0FABNOHLYSIseF 8P aS hdrtiSMnothef Siftsfitubst, PofBRMEY ldPbalent aromatic

aromati C hydrocarbon radi cal derived by the renpval

hydrogfrbom eadiged dodesd kit thardmeysl of enerdyideogen afian fionye gaglscahon

o B L N $80) 8 0 SUE o
group@@@ﬁ%d’frdﬁl%ﬂéan Eﬁ%ﬂaméﬁ%hﬂﬁﬁn@mﬂh&iﬂﬁmﬂ‘lmﬁ embracene,

ant h racene, ene benzene Chrysen coronene
azulens, bgm@nmélmésenm coBrene fluepticascludienes peragene, hexaphene,

hexal%geg 2%- ver®s s iMHARGR fhdare, Erﬂﬁﬁg %ﬁhthhf@:ﬁé‘ Ritackiid ‘3&§phene

éne’” oct acehe, octaphene, octal ene, oval ene,

; octaldihem\aﬁe'%w4pei1tae-ﬂﬁ d1plm;patﬁme, p@ﬁtﬁl@ieepmtagﬂnem @pi’}é(tm phenalene,

nal ene, hen nt hr

phena}ﬂ%{gplléeg gfp@ng ﬁﬁ‘?léﬁ]ﬁ?e Wf’% ene ﬁ%f‘i?&gr S‘he%’ylene trinaphthalene
and tie ﬁ]%h‘ij? ﬁ*e%?y ahlak1 3phip RN RRes ﬁ&ﬁ ¢ o0l dahﬁm atoms, more

y, an aryl  group conprises from®6 to 20
me&uhbhbmnéhomgcmhmmﬂmp$eferably from6 to 12 carbon

T

rad1ca\’lhﬂ1 i hef thdByddyEtnQgistis Béries t&e0atdon kiong ty;ﬁwlgra termmal or
atom typically a termnal or 15 sp3 carbon atom

sp’ carbqy) afewd lwephc%dqwethyn agyll StAyp- ﬁr"yﬁlcébmlﬂlw Srwps ﬂ&}%’ﬁp‘%‘“ are

t |

not lﬂilnt%h ﬁ%’en%ﬂ,a %—?ﬁ%ﬂ%#—%@p?ﬁyﬁgl{e enfllzﬁ;/lypephthyhnethyl,
-na;ih&@ﬂ&tl‘ilaﬁ B, Whapht}%ddith@hl-lyylmpllﬂhnbe‘thzy] 2-naphthophenylethan-1-yl and
the lﬂge n hltfelr%)lﬁet h;ﬂ{é{i £ ‘qers-]a ehlt %g e({J FZ;'%: qqnpggcla%g lau@llalkanyl
t

w8 Al BSOS o
eg., tﬁe eﬂ«anglb Ia]ikﬁn)drolr z;ﬂgyha] msnletygrfdh@ allYéﬂUléXt&ImU)? (@r@ho& ﬂlf’@/the aryl

e a or _a Q e
moie 19 ey e PRt e s e T, e W

alkan or MBI RioRdt b etk Yiryl ARy legrghsiskh -Q3y antbthe aryl moiety is
arylalkyl, e.g., the alkanyl, alkenyl or
(Ce- iz)k yny I

noi ety of the aryl al kyl group is (Cl-C8) and

g?wiaﬂ%ﬂé haeSSp glaltgather s%&htﬁ@# kﬁé!fers {?)Va abRfted or

tuent, refers
unsatBfted @ictid atktyl raZlEcaJu NYaieter ﬂpedlﬁfc)leslfal of w’ulnytlon Bdnhcadlad the

Where g s eveI urat I.s i ntended, the
nomGRBIREHE | YTk iy e st b5 e PSRy Py eralggnelude,
but aPéyrRJt %ﬁhtee&ts ésvdcfn%@ BB d wpﬁqﬁne bﬂ%loﬁﬁﬁn@ Qiyclopétithiy

0, groups from Cy | opr opane, cl obuf ane,
cyclohyxﬁtmmdtthke Preferably, the cycloalkyl group is ( 5—C10) cycloaIkyl more
preferably (C3-Cy) cycloalkyl.

“Cycloheteroalkyl” by itself or as part of another substituent, refers to a saturated or
unsaturated cyclic alkyl radical in which one or more carbon atoms (and any associated
hydrogen atoms) are independently replaced with the same or different heteroatom. Typical

9
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cycl ohexane and the |ike. Preferably, the cycloal kyl

group is (C3-C o) cycloalkyl, nore preferably (C3-C7)
wa@yokoedoBy | . 30 "Cycl oheteroal kyl" by itsel f oPCEHESEaB/023031

of anot her substituent, refers to a saturated or

unsaturated cyclic al kyl radical in which one or nore

hetero&RERAO rgﬂ@crahé adifortymés Iaeh@d, Bt aroydt bigétad &Y dIyP) OaseSi, ezc.
i ndependent |y replaced with the same,  or different

Wherqpspecifin 161! of yneatipn & ipjondesh dhaeraeenglapne/ cxsienshrealisay]” or

cyclolilxg{ee?é] gﬂ?&&ms :uge ?@Jp?c%l? %ﬁ&ﬁ?&%ﬁﬁ%{ Q‘Blggﬁ(lﬁélu% ?Pﬁ&{g noPlthited

to, grompe derfived frevepoxifless aditines, thdinaries, imdezotidhe, mbpholine, piperazine,
nomenc cyc| ohetero
plpendlgy,cgyéqx@ﬁlép@apmsﬂpne ﬂ‘éml}gé‘g g’lﬂptrhe i‘f{e ‘cycl ohet er oal kyl

9%QERR a _P?ﬁl Hggroa%évl af&reRRAlkeh{ MRS oalk My H @Bk yldivl and
defrved rrom epoxl des, azirines, thiilranes,
Heterdatitydeny| tiycth e selvesrop hebirhef armﬂmrsalzstmﬁm rsfeptq@kyldalh@lyl

alkeny%_@?z oh! %ﬂﬁiy@i@ﬁ&ﬁﬁﬁgﬂ@@é%@%@ é\lf %%iw%lc% oneor mol§e of the
carbori'@tbﬁi’s‘(&lld<ﬁﬁb/ésso&‘ﬁ€&ﬁﬁ§b %éﬁl Abmg3) 28 dachHal §Jeaaddnily!replacedbyith

t hensel ves ‘or as part anot her substituent, refer to
the sageloy kilffqpm(céw;qroatom]cms Tapieghlsterogtopye g;oyps Whigh can be

1ncludteI k1¥ Hele %%Egyﬁl%ludé %%Pgl%tr{o\{ Rhnfted! & Uq' gh gﬁo eﬁ -SIPIs SOf

car associ’ated n at ons

NR”lg?%]c@NQ‘hh i EH%DQMN&WR%MPR&%Q REOVA, -Pom“he cmo@)zer-so-
| I t eteroatom ¢ r S ero mcC
SO SBRAR s ASRRGLFF. BRCTe Rt Rtk R heg"aé‘“hf{o 2&?%de

mdepgﬁ%%%&géeﬂ lafithA, %ﬁ‘osﬁﬂlted Qﬂlglmaﬁr su’bQtht‘ed a@ apytalkyDs@bstituted
aryla]kﬁ( @cbalkylf&ﬂﬁétﬁlutedc@el@@lﬁylz cyclo]S!terochyS@Zastmli@hmlqhﬁmroalkyl

heterogﬂgrl @Hgstl | kShfatﬁEp@th &g%@%?&%ﬁéﬂéﬁeﬁ?@w&a "heter airleﬂ<y1 or

substlﬁﬂ&‘ﬁﬁétéﬂéhgﬂia@ﬁkw aryl, substituted aryl, arylalkyl,
substituted 15 aryl al kyI cycl oal g&,msubst I tuted
B

Hmmaxyir bydipelf ehastpsrcRf] | qagther suhts rafers to a monovalent
heterOﬁgc{né?&Q:grtla ola(iEﬁX'F Hl%t Fﬂlg%llg\flon? ﬁ#&’r@%«%ﬁ Jitjtel%di-‘rom a single atom of

bar y subst roar
a parehﬁhaé&afoyﬂlaﬁickjﬂg s§stems Typidal hlételd)af}&gﬂmpamclhﬁiekwt are not limited
"Heteroaryl" by itself or as part _of another

to, grayps sletiveskiem acadiae.srsindele.ramazaleepricarbrling chimapg: heomene,
cmno]{u%d 'f&r% 1gﬁd 2 %rfﬂ%nzoégqnéoggﬂ}{%lm%f {nﬁﬁﬁ?ﬁg qgo%gﬁ‘ibf&xraﬁm

oma single ato eroaromatic ring
isochi®ytheMsoitddle.cadinddine) 1@@({L§iholgfepi$pﬂnamte|, isdeazoby) haﬁﬂbyrmmhe

limted to, groups derived from acridjn arsjn
oxadigzgle, exarale, nerTRdAR FheRwthriding ﬂ?émanﬂ&ﬂilmh@mme Phifstazine
I
L R T S T

pyrrolizine, mpiinlagolines quindiie, mmhsmq,Lqmm}qahaq, te:twom @z&ﬂl@ole thiazole,

| ht h |
trioptsGP; e e RS i hen Er S EMA SR PAaT SR s PRe:20
membRRd 1Rt @85 mete pRIFGEDIS Rt 5PW hB8berBY hat@roaP)! @ZdfEged

pyrazol e, "pyridazi ne, "pyridine, pyrimdine, pyrrole,
heteroaryl groups are those derived from thlophene pyrrole, benzothlophene benzofuran,

indole, pyridine, quinoline, imidazole, oxazole and pyrazine.
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pyrrolizine, quinazoline, quinoline, quinolizine,
gui noxal i ne, tetrazole, thiadiazole, thiazole,
wao biogpbmese, triazole, xanthene, and the |ike. PCT/US2003/023031
Preferably, the heteroaryl group is from 5-20
menbered heteroaryl, nore preferably from 5-10
nEHbe oyl bkl ’rh'yatsy]f or B pme of awthdreulstiteeny lrefgrsdaps agyddic alkyl

S s A Bl ko 5B S
sp caﬁ@z% gﬁbos%lﬁ’ééﬁ%tﬂ‘e?heter%gryv\@rcaﬂow&g Q@ekific alkyl moieties are

023031 Het er oaryl al kyl itselt or as
1ntendad; the abmanclatner hegerbarylailceant, hemaéylglkmylaiﬁd/@é 9@qe¥q;yla1kynyl is

h
used. ﬁsﬁﬁfefaﬂ? c g%dd t\é\qh? Bﬁﬁ%p %?ﬁﬁlézrgfy“ﬁﬁgt g& ‘rgnana ored p3
heterdﬁ?;‘l@lﬁ?l 3le0r rﬂle hlﬁaﬂ}ﬂ? RiTigt oMbk Pinyd niEtTof ﬂie}ﬂet@bﬁghlkyl is 1-10

Wiere” specific al'kyl noieties are _1ntended,

membeusdeand the heteroasi mowm ap128rmembered betgenapyl dpﬂré.wpferably, 6-20
het e |
e BRSO S B D AT B

heterdByTHIRKEW 1-$ aicibordiha hlk@/ﬂleterealgll moldteissd &aRyphemizdrédigtéroaryl.

?nre “: nyI m)| et y : __‘ hgyﬁsgﬂgﬁoargar,f %tk%lloglegﬂl - ‘3&98?& 1S to
an un g{eﬁ %lfcygﬁceﬁﬁé Qgg a cgﬁﬁg%g g electron system

eroa enyl or al kynyl

SpemﬂB&lB} MCmﬁed Withinhthe ééﬂ}anylh af malrent srohaﬁlcn‘mgtwstenh”amjﬁlshbnng
het er oaryl noi ety ﬁ -12-menber ed heter oarx%J

systempjy Which 8pe REIIOE qﬁt @ﬂ@%%%féﬁrorﬁ%ﬂq &I0F OHOLS %‘Ff‘mé? are

' L J A4 itthaatildéeSsheniehé, Cr
Sam%‘%&)%hﬁi L%}%?I éséci%ﬁdg fs?rgt%elﬁmaf\}?%g alconj ugat edﬂ‘1 ¢
Typ1oal parbmmomylm By sys@mscnthudalbluy aternot lithégd W,tama,mthrm]@ne
finition of ar ent rmtlcr|n ste

sconsF P, QP RPN AR SR RAEhE Al e

fluorAHIRTR! flforahtd henRey, h@i&pﬁe@é htkerd, Rgndacae, saiddtategihdane,
or unsaturated, such as, for exan‘pl e, fluorene,

mdenmmhélalqnnmenq; eetanhense octalene, ovglemg,feair2, ‘ﬂ)’zﬁlieé‘ﬁt pentacene,

romatic.rin
pent B8Rk ByPh B SRR B Plen R Ol it

pyranfiiYehid, 2Gisi0ene, &Mb@l@ae ttﬁfaphﬂﬁlene ang gerike. cor onene,
fl %orant hene fl uorene he>g cene, . hexa he hex

: iy
b ES Mt elf qrag e ﬁH sgwéent
refersot%taaﬁaﬁgﬁ Ercgﬁﬁtﬁﬂ'ﬁ%'l Steﬁlcﬁlq)l’ﬁa? oné’c‘!ﬁh@féeoarbon atoms (and any

I ene ntacene, pental ene, pentaphene,

assocpﬂ@@/hﬁhegenphana)l aemm,demminmrhy teptaced Wpﬂldbﬁ @mqﬂl‘eilﬁfé@nb

oSt BT e S SR oM g e ot
N, P, RD T SOV, eSBecﬁiéall‘} fRhide@viftin BRI defigftioaddtparent heteroaromatlc
ubstituent, refers to a_parent aromatic.ring syst

ring SYHteml" ate foses tng systesda miBeh encorraners of thedings @g%%ren@flé and one

en ato
or el RE AR P Tted ok PAPREREE it of 78] SRERILETRITE,
benzédipk AL BedAdCured chfvmAleptiomend, iadnle, indolme exandient, em: t Egpical

to, 25 N, P, 0, S, Si, etc. Spec:lflcallgqlncl g
parenjibeteroprematiciing systemsringinde, but arernof imaied oge, carbazole,

B-carboline, chromane, chromene, cinnoline, furan, imidazole, indazole, indole, indoline,

indolizine, isobenzofuran, isochromene, isoindole, isoindoline, isoquinoline, isothiazole,

isoxazole, naphthyridine, oxadiazole, oxazole, perimidine, phenanthridine, phenanthroline,
11
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ring systems" are fused ring systens in which one or
nore of the rings are aromatic and one or nore of the
WO 20vg®omBL£ sat urated or unsaturated, such as, POF/US2003/023031
exanpl e, arsindole, benzodioxan, benzofuran,
chromane, chronene, indole, indoline, xanthene, etc.
phenaz%-ﬁ[éJ bfifhhlaz @ ;ﬁél‘idlﬁ@ Eﬁhﬁé ISR, pSrazinRgpEyailE @ndmh@ geridine,
are not limte arsi ndol e, carbazol e,
pmmldﬁecwmﬂe,lmaollvnc avimezoling (SMOHBE, QWIOHBME NG laﬁ,tetrazole»

Z0 zoI i ndol i zi ne,
thladla?%b@??ff}%u e‘iles g&?’ﬁog g‘%tﬁellléé gﬁi (g &f g fke. i soi ndol i ne,
zﬂféhhéh@lv abeptdblegntecters el of @ pommxhtdmzfrthcnmentlon
oxa0|azole oxazol e, per|nldlngg&phenanthrldlne

which phisessat theclesirrsl plrpumanologienl rob 0l (RO e 20T BPE%0RYch salts
mcludggﬁg%cﬂl N&aiBLEAR! BALDE wi tlﬁ&fﬁ%@ %md?éﬁchrh@ hy@cRidric acid,
ne, pyrazo1 e, pyridazi pyridine, ~pyrimdine,
hydroHdylicdddid, spifiui©adid, inieic agid, phasplhoneamdmnd@he; Tike; or formed with
.qui nolizine, quinpoxali.ne, trazol.e,

organig RFid S8, SSERFHGHTEh Broni G 26 RRE HEeS e AP R PpiRae acid

¥ | BRC RGN Scig ke 'E;%ﬁr fhali® adidsmbleic acid,
glycohc a{}ﬁf ggﬁﬁw éc?(f‘é%dl%i BRI ARG orll 5011\31\/h bR Balio acidpmbiic

fmnamiasldr emitaph aclda@tricceguh henzeie heiflt %r(”ohyctrﬁ%ybsa%’ﬂ& benzoic acid,

cinnarGgeRel, BRGSOl R TRET G ook o BB, 07

1,2-ethiER&AMoATd efélcﬁQlk@dm)@)édfaﬁ@hﬁBhﬁ adie] Henzsmﬂsﬁlfomc aeidi d,
nitric acid, phosphoric acid, and.the hl r. forjed
4- chlowwhenzer@s@ﬁmcba%u?d@apbmﬁlﬁl%u Fondg 3cdd. detplpe pisractd:

aci e
camphé)ﬂ'i}lg%) I?:Ca?&gg Igf Oxﬁet c@[’% % ?E %@f %%1?@2 Qg%)?gﬁfﬁc 254 Clglucoheptomc
acid, 3aphsi1,y11ﬁu1ﬁomalaeldamlﬂethyﬂabetrc aai, tertiargbefytacati¢ a|<;1d,11@uryl sulfuric
f

e L Sl b B
mucoﬁ? ptid, atk ghike o?gi)dsaltg?lﬁﬁﬁ%élnfaﬁ%bﬁl@}ﬁbﬁbn present in the parent

oni ¢ a 2-et hane-di sulfonic¢c acid
compdtdyid replaced hyp esslfionag. aoi dkalbmeted inssan allsplie egethdon, or an

alumigeh o 47 COMOEAES TP G24p S BAR BT B R G kptamine
triethholBtifY, Nunfens)1 gl darnding kn@ e 1&eene- | - car boxyl i C aci d,
glucoheptonlc 5 aC|d 3- phenyl propj oni ¢ aci
e iy 2ccaptable viehiclq A rSthaﬁﬂé‘E‘étt gcgumt,cpxclplent or
camehyﬁl%i%%ﬁ?r o%nd%%'ﬂ% 1n% fo%rl ﬁdﬁﬁﬁsﬁie&e@.l utam c acid,

|c acl Stearic acid,
MR ANE” idGludes Haimthnishdhle |tdm1s “hmnéﬂ’) arsldipatierftd preatsedhen
an acidic proton present in the parent conpound is

Hﬂﬂ@h@ﬁﬁd@@@ﬁﬁyna netal ion, e.g., an alkali netal ion, an

akdspl LIe, £ ¢ tJ‘re’véﬁhon":’rrei%ﬂ; to &l rHdicBEM i 88k ofcquiring a disease or
coorarhates w an organi c base such as et hanol am ne

disorddr ét dharanbiagitieast 20e of thetchiaivel syminiems of the disppss net inilevslop in a
patierf glpaéfnga eyt%l egsfﬁefl E& ﬁ{r Hr% %?)%ifgﬁ tl}éecﬁge%gef)télﬁ{a gsr Y§ef !e)ﬁoenence or

arri
displ %@Bfﬁeﬁg@m nd of the invention is
1°p dgd%ynh}ﬂ stered. Patrent i ncl udes humans. The terns
" KiRnaxhiig sneters foa dasivetive pia gimggnolecule that requires a transformation

within the body to release the active drug. Prodrugs are frequently, although not

necessarily, pharmacologically inactive until converted to the parent drug. A hydroxyl
containing drug may be converted, for example, to a sulfonate, ester or carbonate prodrug,
12
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I nterchangeably herein. 25 "Preventing” or
"prevention" refers to a reduction in risk of
w@ewuiedopy a di sease or disorder (i.e., causiPQI/E$2003/023031
| east one of the clinical synptons of the di sease not
to develop in a patient that nay be exposed to or
whiclpmed bs hpdretyzedirnt ivo thi rewide thetiyddoes coropoundt Asxpembenpiaining

or .displa to f the disease). "Prodrug" f.er
drog gy he QRN IVEC GO P 8GR a. B e SR (e Noptiosphony
N—ph&s@:ﬂ&%’fl 8F REL1 1811 pRGUri ihiBh hia§ bR Arol el &1 598 & pildfide the amino
active drug. Prodrugs are frequently, although not
comppuuk s& &ribbyylioseat dmgahagbaeeanyertédiaenioster (inglngding silyl esters and

. converted to.the parent . roxyl.. contai.ni
thioegPah, S e dlanisRPi B B e i ed i R RlRL B
carboR§hSici@ EoripduRaN PredrREP LY dehgs IvhidN TR0 9Bd different than those

PCT/ US2003/ 023031 ich may be hydrolyzed 1n vivo to

listedbave ate veHdmpyanto Ma skilledrstiss®: An ami no cont ai ni ng

d 1 b )
B S B8 E o I SHRIRAS ik B AL RTRL R
ﬁlnctiNnSILgrg@mWLﬂﬁmraaﬁng glolwmile:dsongmysA the dh%gintdl g/pmdrqg]d Té)ipiually,dhe

rovide the amino compound. car boxyl i ¢ aci ru
promipg(y Wil bespEraidn iR YR bend( e PR SRy oL PY FPOBRRET Y
non—%ggrﬁaécﬁ@ﬁgﬁbﬁbs)' am de or hydrazi de prodrug, which

ydr o ed in vivo to provide the carboxylic acid

c S Pputecithe gRvupdrafyss toar granpige ofitonl tifal mbieh efadhed toypractive

different th those. listed above are wel!| known to
functiopl @RI ot AR PPISaRAsks spiees o g spat vy of B Hfedifhat srour.
ExaniPl@toTprdtading, stchtbe WHRIA it §R 66t @ allFIKoRctiVeBEIp® HBOrganic

group within a rulg) nmol ecul e converts the drug intoa |
Chenpsinds (Wileyrypi ekl PYT) anddargigpnst efoi eanypsmdium peSyrtpelio{diganic
Meth&(fs”f 51591 gJ &Jn[aw?l‘ég‘s%é Kohd137 B1594) .l R@iﬁ%%&é‘tiv%%ﬂ@bf&ecﬁng

of” ’non:enzynmati C ans i n vivo.” "Protecting grow

groupsdhetide, bat de godlitpltedto) foradyh ety afiflwhestenl ftmnrdd to a
reactive  functional [ ecul e

| k
benzylGapseEndh (- BPEbATE bPORTTUOTY CHOR hETRGHEPTEHATMS ),
Z-Mn%tg%iﬁi}gie@éﬁ%hﬁgyg%ﬁg% R5L1 DR LbQHRSG 68 Q%u%sg und in

ecti've oups In OrgahicC 1
allyloRlyearberiyly0-flu¢rdiylenethy2olcebonIAGEM QEURY, Htrorviesadrylastycarbonyl

RSO RN DN I 17 TR T

limitdd B! @6bd Where e RAIS0NEOHE! & cithbl acilabed Witallkylfed 6tH 8 benzyl, and
acetyl, trifluoroacetyl, benz

or , l.,
trityl @ﬁwgs)yqsoy@}]c@ gthers; Grhydropaenylisthesk %@@kﬂ@iﬁxhethers and allyl
“Boc"), trinethylsilyl ("TM5"),
-trinmethylsilyl-ethanesul fonyl ("SES'), trityl and
S Uissibititiife@tireférs toyh gayupup svhickOortel dr o Wgdropematbms are
uor enyl met hyl oxycar ba

inden%il&nély\r@ﬂmefiw%%é%ﬁy p?&%@%%e)gm. th@iqa] gapstituents
inclugggﬁﬁ%t% Db AfiiEd BY IO PPIPL 861 IG1F0 AERMDSS ] AT | NIEIRDUINRS,
-CF3, -CN, -OCN, -SCN, -NO, -NO3, =N, -N3, -S(0),0", -S(0),0H, -S(0),R%, -0S(0,)0’,
-0S(0)R, -P(0)(O')z, -P(0)(OR®)(O), -OP(O)(OR*)(OR™), -C(O)R™, -C(S)R™,
-C(0)OR®, -C(O)NRPR®',-C(0)O, -C(S)OR®, -NRZC(O)NR*R®', -NR®C(S)NR*R®,
-NR® C(NR63)NR6°R61 and -C(NR62)NR‘SOR61 where M is independently a halogen; R% RS,
R% and R® are independently hydrogen, alkyl, substituted alkyl, alkoxy, substituted alkoxy,
13
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limted to, those where the hydroxy group is either

acyl ated or al kylated such as benzyl, and trityl
werdveneoas wel |l as al kyl ethers, tetrahydropyre€myius2003/023031

ethers, trialkylsilyl ethers and allyl ethers. 25

"Substituted" refers to a group in which one or nore

cyclohikgl, egatitaddoyr]lriley], dyctbhpierchiin, Isgabstfmﬂed (cgdohwteﬂmalklyb aryl,
substfiieq e helsgRer el SO EHE P, or o DRABER -0 R g with
the nit atom%ga@@mch tﬁey are%ond&ﬁfo@&%clo‘ﬁ@beroa‘ll@%@ su&'f’ituted

2, 20-" -S(0) 20H,
cyc1ohe;e1@)1m5mng,mwmtz > a{eﬁ(de))@@@ﬂlyh aqnaliyl, substituted alkyl,

aryl, céc%légggg%t%u(%eé&ml@%@ %t%&%gﬁsiub%%yclohetemalkyl aryl,

b trr&?c(eéﬁ 0 R 26b&hid B 1; 2eaBy Y BRRRY together with
oS %ﬁé‘?*ﬁﬁaom and NR62) NRGIﬁR61 where Mis o o

the nntmggp@n@énﬂlyctathnnmg}m mthF@@%]ﬁdloR@%@ted

d I 60 _
ey PESRSFIRE eGP D St 8 S i, 5.,
NR6‘?K§T/=@\326?0-BYEQ,2-ED~EIOCQ\¥/G§G§L qudg I\KDI}QSNz,t-lNﬁdS@)@R@aJOS(DQ)O
os@hR lﬁ&?&ﬁiaﬁ{(m( S%ipaaﬁqﬁoaﬁ S OReS s, Ak,

e 6 t 60 _
€O e®’:1| t rzﬂﬂén at’'o Ul)@n ch t hey grlsﬁ%) g&gérggr&m% R, =0,
-ORLySRBhNR n%u 4%, dEN,s—tNQ;J; +S(0):)ﬂt? -B@)(@Rét)@ hal kyI

_op(g( ) g‘ség Rﬁﬁgﬁﬁ“ '@@Wﬂ@‘gﬁ“ dr OSE Dreferably, -M,

R, &!@S@R@ul@@" CXROGE! KyJFs, -€xg! Nb@t-S(@ERW Lopmob@kt%améé)
gloheteraalkyl aryl OSUBStIt yl, heteroaryl
C(om SORIOR e SHONE1 st B, RArang anr s dgfimeuAbone. RS

borIRREE o hytieeshef RE PRSP RSB B, i B cfbfdiment o

amelféyatiln‘ggl% diEea¢ by ﬂlsdhideg(z ePraﬁ%ﬁfr@lﬂry‘edlmhigSthe tiblmkblﬁnent of the
i ncl ude - - -SR60, -S =5, -NR6
diseasq\pmsth least(gg of _tl@g\phm@;ﬁymptg@q thermé) Ithlpthe; Iqtinbodmgent J‘treatmg

or “tre%{ e XL tz)%e%%}a%g(g 5)% %&s%%@%?ﬁ par(a%(é:)@ { Onich 'may not be

d1scer1ﬁblS)3I§Eﬂ$lm pattefif, GhGR6 Anoth¢T(e@UNRERE I tre@iid ©r, “treatment” refers to

1nh1bgglgéé%1 aglggggggrdeg%tﬁmp { efsgarﬂ?bl g stgqhz%of a d1scemﬂ§1%

1
symp’to?ﬁp?ﬁ%?@&ogwﬁ &&gsﬁaﬁﬂ}z&wn ol I&%‘?Ek%%ﬁ%@ or both. In yet
anothp:r embochmeyt “trmtmg- R6 (treatigent” opfed to dgrpme t "nq\mgmﬂthe disease or
G0 GF3; -ON. -NO2, -S(Q2R6", -OP(O) (ORB0) (CR61), 15

Sor "6(0) R60, - C(O) ORBO, - C(O) O where R60, R61 and R62 are

as“TdRfipb@itallh efective kneint @ cardithe irheait fatcompbuadithat, when
di sease or disorder_refers, in one enbo

t, t
admigisteredde amakgntt faptrepting adisegpe., ds Sibticignt tp p%%&? srl]lgl]p trggt{qeﬂbfor the
diseafl. T}?ed%érﬁ&utlt?@ll}ﬂ@f‘f&h% TR hnt®fwill tQ/ery depending on the compound, the

disease and its severity and the age, weight, etc., of the patient to be treated.

h

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.

14
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di sease or at |east one of the clinical synptons
thereof). I n another enbodi nent "treating" or
wO poogmogment " refers to aneliorating at | east OPET/US2003/023031

physi cal paraneter, which may not be 20 discernible by
t he patient In yet another enbodi nent, "treating" or

To the doh® n§ mtéRiee kS cév’%r altéi'ﬁdtth}le*s lrﬁ@hﬁbﬁldﬂﬂs Se&ﬂ%uﬁiﬁlents as may
di sor , either ysically, (e. g., stahilization of

be inchuded W@térmﬁhb Ispirit wgmqpmof th@nvsqnap@ gs definsg by(the gppended {claims.
stabilization of a physical paraneter), or both. In
yet anot her enbodi nent, "treating"” or "treatnent'

Comp(oﬁﬁ&@ﬁﬁsﬁrﬁcﬁ@hﬂzd}ll_r@!la@ onset of the disease or

| sor der erapeutlcaII% effecti yve anount” S

t e fisbembodiment, degprsppryndsak the fpveption it ylescompaind f a
{ treating a disease, is sufficient to :

Stmcu&@fﬁ)ﬁj%ladgh treatment for the disease. The

"therapeutically effggtive anDuntR5\MI | vary dependi ng

on the conpound, L dise ngi._L8 severity and the
age, weight, etc. tl{ke” ﬁ atng ﬁq—gbe treated.

Ref erence will now beRrrade in det%H to preferred
enbodi nents of the |nvent|ﬁ£. 30 Wil e the invention
wi Il be described in conjunction with the preferred

orascﬁU%%ngﬁfﬁﬁﬁt% ﬂrN oWk herBS wiREER St 00d that it is not

the Lnvention to those preferred

enbodi RERS R, 114 R%nﬁmuﬂ@é@mdmwml grgosubstitpged

oy, SRR RLATe) kel SRR B0y Rul Sl AT BB

cycloaINyI h&éloﬁé’t@roﬁﬂﬁy[ istibaitéted 6RNGheRirodlREA, hété@atyl dubatituted heteroaryl,

fined by thé appended clai nms. Conmpounds. of

heteroaylaurofl @nbstltui@d hetezoaylplksl, beterpatliyl ox subwbbigidhateroalkre

st h
Doy I 2pd RE A SRR R R0 BBy,
substlﬁﬁed:ﬁ'y(, ﬁyla]&f,ll @ulﬁsﬁltutéd grybilkyhygeakkyh rsubtituted eycghailtt'ﬂpf
wher el n: an naen Yy

,. R5, R6 d R7 are ind %
cyclobgierpalisih Su*aﬁtlrévﬁd CquMhédhe‘@_f@aféﬁl gst t%ﬂg eteroaryl,
y Wekdatityl
e S i) S s
absenswhatNtlslpemi ofmhmlnmtmmt kyl, heteroaryl, substituted
het er oar

et o bR ShOR gk e RS B sy,

heter&%ﬁd@?&ﬂ‘s)ﬁbost1t%d@ié€€r(ﬁkﬁﬁ&@l i ndependent |y hydr ogen
: substltg{%ed aI k substituted ar

ar yI al leptionallyh andee@akan ngathﬁyare aélgbdqhofwsulyqtltuteX alkyldiyl,
heteroaﬁ(yﬁlyf cl>th ik stlﬁllged%%telfgalkyldlyl '

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

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

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

15
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15 cycl oheteroal kyl, substituted cycl oheteroal kyl ,

heteroaryl, substituted heteroaryl, heteroarylal kyl,
waaingnidosdt ed het eroaryl al kyl, heteroal kyl or PCT/US2003/023031

substituted heteroal kyl or are absent when N is part

of an aromatic ring; optionally, RlL and R2 taken

together are al kyldiyl, substituted al kyl diyl,

ont 1 ondt 1 (R e bRl B Sar s s
Vo B BRPIDGT T ot onaly Ry ana 2, keg togeter

R2 and \ﬁﬂlﬂlalpewma)@letitﬁé'rism aad R 'R, R aRerRtgga ad R®

T T TG e e

n-pro _taken together, R6 and R7 taken toget her and R6 and
3 takentogether are aJkIdl , substltut¢ 5 3 4 5 b
allivphelembodinens rio i (MaSd) 'y | Ingp embediment, R, R, R°, R, R°, R,

er.o Ik iyl; optionally, R3 and R7 taken together
angig 1? %1“8 substituted al kkyl diyl

hGIharsﬁﬂlahyﬂﬁt Mhb@tinfeuﬂost ituted heteroal kyldiyl; and 15
WD 2004/ 009034 PCT/ US2003/ 023031 Y-2 is (M34) _2,
(MD2S12) -2, (MD2S9) -2, (I\/DZSRQ 2, (1Vl02S8) -2,
(1\ 40251 j) 2, |TI\/DZSG) 2 or,(l\/02813) 2; with the
provi so that R¥N¥-Ré (M&P-Nr-BAd R, R2, R3, R4, RS,
R6, R7 and R8 S@e i denti cah?7 t hen. each of Rl, R2, R3,
R4, R5, R6, R7 and R8 is not hydrogen, nethyl, ethyl
or n-propyl. In one enbodinent, Yis (MS4)-2. In
Prefesabbt, eis (MrtSq)i ment, Rl, R2, R3, R4, R5, R6, R7 and R8

t al kyl. | till di t | R
Rt e parbod sl st oK 1 Rprpd B Gopef iyt B andter
emoniMQéﬂ) R2 R* |aﬂd@ﬁ%r@ﬂ%98’geﬁeﬂkan Aor kaRatut@nakaiyl. Rﬁfefeﬁ@)lgele R?

R4 is not al in anot her enbodi nent
andlhmdeHMdrag@l,maﬂlnsdg»enﬂlyhl kanyl or substituted al kanyl .

Pr. ef ? {labl thier embod_?%ent, R! and R? are alkanyl. Preferably, R! and R? are
methyl or ethyl.

In still another embodiment, 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 another embodiment, 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:

R

16
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15

and R4 are hydrogen, nmethyl or ethyl. 15 In still

anot her enbodi nent, Rl and R2 are al kanyl. Preferably,
w@R100a008R2 are nethyl or ethyl. In still anotP@r/US2003/023031

enbodi nent, Rl is al kanyl, substituted al kanyl,

al kenyl , substituted alkenyl aryl , substltuted aryl ,

alybtéll Kndthersehibﬁ)ﬂimm & md)wahlteﬂ tpg@:therl abahllky]em»,rsubsututed

bstit I | kyl
alkylepetsrat KsieRo §F R Hetbeik R eI Ero, anddt T

15¥d E}Eg&;ltut ed het er oal kyl eno. Mre
to@tﬂé?é%e??%ﬁ/ &g%t %} t aken together are al kyleno or
hm stllbal’adﬂyér@mdzodimem,tR L R? andRh ere hydbagsnnakanyl Risubsigtuted

kg g g Ak SR Bk R oAb ARG Y e STy B gnd &

taken RSe@lcP a%el%cﬁe&o @ﬁbs‘ﬁﬁﬁéct Alkiaegsl hefé?éaﬁkﬁ@xhd(w ﬁBéhtuted

Preferably, q t aken toget her’, d t aken

heteraatigédrioe rPrafevdasz RinR’ areR Fere meke or et mlgpms alkyl, substituted

st JAef a0 S BpSER sy e 8BS aroof

hetero%tlk;llénoa @Efé@ibl}e ROOR? RIR” arRenetind oRéEthybkeR e gityheubstiteted
yl eno, subst’i t ut ed al kyl eno, heteroal kyl eno or

alkyl, @M@m entledyllodppeciaplieho. Preferably, R3 and R7

S R AR e B BRI IE B R0 & ey ogen

al kalpyl or substijuted 5 aI kanyl and R®is al k I
subgi+i-tuteghial kydN+-al ke , r& kyl , T)\
cycl dal kyl or :R3 h_aJ\R’f ake togetﬁr ar e’ atxyTeno,OH >
substituted al kyl eno, heteroalkyleno or substituted

het eroal kyl eno. Preferably, Rl, R2 and R4 are met hyl

or ef hyI and R3 |s aI kyI substltut ed al kyly al kenyl,
ar_yjN,.l. 2 a3\ kyl , and RAt ke
t oget he e ai kyI or cPiet er oa\ky,I eno. I Yy,

Rl, R2 and R4 are nethyl or ethyl and R3 m
substituted 10 al kyl, al kenyl, aryl, arylalkyl or

cycloalkyl. In still another errbodi nment ,

R1(R2 (RAYN is - o NH-\ -Nt~~O -N I} ~ 0o NH
el b8 B s s TG

anot her erfbodi rent J(RB) (R4 7's - NI +-|- - ~~O H 15

In still anot her enbodi nent, Rl( R2) (R3) (R4) - N+

n still another embodiment, R'R3)(R})RHN is

——N:+—/\OH
In still another embodiment, R'(R*)(R*)(R*)N is

N

=

In still another embodiment, R!, R? and R* are methyl or ethyl and R? and R taken
together are alkyleno or heteroalkyleno. Preferably, R! (RZ)(R3)(R4)N has the structure:

17



J In still another enbodinment, RlL, R2 and R4 are

nmet hyl or ethyl and R3 and R7 taken together are
wa@bdogloeras or het er oal kyl eno. Preferably, PCT/US2003/023031

R1(R2) (R3) (R4) N has the structure: 17 WO 2004/ 009034

PCT/ US2003/ 023031 OH N+ /I N+- -N+- -+N- i+ -N T NI

+- N#- - N+- 028N+|02|~N+-N|-§1||~~4DH||+

-N I I n still anot her—enbodi ment R2 _and R4 are
hyd 8 J__y,t/ed al kyl , /pyclmal No+—
ut ed heteroaryl R3 and R7 taken t oget hef are
aI kylleno In still a her enbodi nent , and R2 are °
al kanyl and R3 and R4 are al kyl, substitujed al kyl,
aryl, 5 arylalkyl or alkyleno. Preferably, and R2

are methyl or ethyl and R3 and R4 are al kyI_,+ —
substjtuted al kyl, aryl, aryI al kyl or dl kyl e 0. I

s(,)t_ul WSVS.@M%M(RZ)(RS)( O N+__
_N+_
02
N N NI N N|+
Oz | | _\—NI+— s
I
NI + | —N|+ |
R ’ | \/\—Nr— ,

or _N|+_\/\/—NI+—
| |
In still another embodiment, R!, R* and R* are hydrogen and R3 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? and R* are alkyl,

substituted alkyl, aryl, arylalkyl or alkyleno.

In still another embodiment, R (Rz)(R3)(R4)N are
o)

N/ O\/.I.\HN/\
N+ \N+/
O w0

NH, ’
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or RO-N+ 18 WD 2004/ 009034 PCT/ US2003/ 023031 wherein

RO is a mxture of straight chain al kanyl groups which
whaone/0et034 east ei ght carbon atons and not nor ePCTTES2003/023031

ei ghteen carbon atons. In still another enbodi nent,

Rl, R2 apd R4 are hydrogen and R3 is substituted .
alwlyrem Rg uﬂo%,mmtmeedy i Jwinjalkanyj graygs kipichdiave at least eight

)N has the 5
Carb" é“’?hﬂé ﬁ‘%ﬁ@%ht%%@ﬁ@%kﬁ% N or +H3N NH3+ OH
I rln Sﬂilll hhotﬁér(&ﬁ‘tﬁ)ﬂlrﬁéﬂl oRll, Rénhd R%@}mir&@nta@a &1 i§ agetitnesd alkyl,

re al kyl eno, subst i t ut ed ¥ eno, 33 Sél en or
sty tEwent AveioalohprgIdie. Rt Ry GG

Stmc,@l Xyl and R4 is hydrogen or is absent. Pr eferably,
(R2) (R3) N or Rl(R2)(R3)(R4)N has the structure: |
rH3+N+ N~ +HN 1 ~J U\ N or 10 Synthesis of the

pounds of theNIHgWentl on The co nds of the
[ ion iy be obt ed via cofgvanti onal synthetic
is il 'ustyafe Sc,he s-aptl 2, SH_%W\
mateérial s useful gy preparl ng co§pounoI of tds+
i nvention and |nterrred at es, thereof are comercially

avastith bn@hmendmdlm@tpllega}%dtabw tnebﬂhemgwkybylm ﬂ@sﬁl@ted

alkyl% s Betea e g B e R h SR R a3 P SRR eyt ana

4 is AV @b p&ihorGh ebdeaR | Prerimay R (IM)(RA%\NK»@R} (RN(R3)mSubﬁdslth¢1§tﬁ:imre

anmoni um salts (e.g., ammoni um hydroXi de and anmoni um
hal i d¢s) may be ei t her pur chased from commer ¢grral™OH
sour or my bg rgadily s hegi zed usi ng wel | - known
20 etic ﬁ (Harr isonyetNgbH, " Co um of
Synt c Oga t hods" Jls 1-8 (Jozgjey and
Sons, [1971- 199(;7) "Bei I stel ndbook of O
Chem stry," Beilstein Institute of Organic Chem stry,
Frankfurt, Germany; Feiser et al., "Reagents for
Organic

Svynthesis of the Compounds of the Invention

The compounds of the invention may be obtained via conventional synthetic
methods illustrated in Schemes 1 and 2. Starting materials useful for preparing compounds
of the invention and intermediates thereof are commercially available or can be prepared by
well-known synthetic methods. For example, ammonium thiomolybdate may be purchased
from well-known chemical suppliers (e.g., Aldrich Chemical Company, Milwaukee, WI).
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 methods (Harrison et al., “Compendium of Synthetic Organic Methods”, Vols. 1-8
(John Wiley and Sons, 1971-1996); “Beilstein Handbook of Organic Chemistry,” Beilstein
Institute of Organic Chemistry, Frankfurt, Germany; Feiser et al., “Reagents for Organic
Synthesis,” Volumes 1-17, Wiley Interscience; Trost et al., “Comprehensive Organic
Synthesis,” Pergamon Press, 1991; “Theilheimer’s Synthetic Methods of Organic
Chemistry,” Volumes 1-45, Karger, 1991; March, “Advanced Organic Chemistry,” Wiley

Interscience, 1991; Larock “Comprehensive Organic Transformations,” VCH Publishers,
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Synthesis,” Volunes 1-17, Wley Interscience; Trost et
al ., "Conprehensive Organic Synthesis,"” Perganon
wee@8m0903991; "Theil heiner's Synthetic Met hodsPoF/US2003/023031

Organic 25 Chem stry, "™ Vol unes 1-45, Karger, 1991
March, "Advanced Organic Chemi stry," WIley

1989; PR§RASCTRROEopd@Ddf R éapiea kor @tgmfceS”yaﬂ&sm;é’ Jehyy &Vilay & Sons,
Transformati ons, " VCH Publishers, 2004/ 09 34

1995) pOfitansxtiogls dozopthesis 9f the qnam?é%l@%desﬂ remand/ar irting

L Y ;] an.
mater G085 Sty (G RREADLE iR SO Bb Reodity e Mﬁf?};ﬁ@%ﬁé‘?ﬂ
Accordﬁl%!:y’ itkatlethedsyirosearad/iniSchtrmes | agl 2 hatiararallBistatéveshtiethan

described in the art or will be readily apparent to
compreRnsiye: | | ed arti san. Accordingly, the nethods

presented in Schenmes 1 apgee Nerein are illustrative

rat her than 5 conprehensive. Schene 1 R~ R~ R2-N+-R4

OH +3)2MOS4 Water R2-N+-R4 MbS4 R3 R3 2 1 2 3 As

show above, in Schene 1, addition of a fuaterngry

a umh droxi de to thionohyhdate inthe'ﬁreece

eR*| OBds t(EERNIaS), exchange—pequi I|iRErNanREp MoSs

prodq@Q is driven by renoval of volatille amfni/a) to

provi de the desired thionol ybdate derivative. Stheme 2

R R~y i Acetonitrilg | R2-N+-R4 X- + (NH3)2MOS4

R2- N+- R4 MbS4 R3 R3 10423Asshovvnabo§e in

Sche d f

CRone it e St 1, BaBUBh BF AR BITUIINIR) hidfolille o
thiomeBbidae @ﬂﬁ@é@ﬁce{ @tk leadsitmetidon qmchahget(eqlghblmmmémpmﬂuct is

formati on of _apmoni um, hal i de FOVI e e
driven By ERAVPhORYQLAtHE AR A)E0 propitefie Bfgiey iakigbdsR defifative.

derivatives where the aggyRRpewm counter| ons are
different nay be

1 1
R P Acetonitrile R
RE-N+R* X'+ (NH3),Mo8, ———  |R*-N+R*| MoS,
R® RS
2
4 2 3

As shown above, in Scheme 2, addition of a quaternary ammonium halide to
thiomolybdate in the presence of acetonitrile leads to cation exchange (equilibrium to
product is driven by formation of ammonium halide) to provide the desired thiomolybdate
derivative.

Thiomolybdate derivatives where the ammonium counterions are different may be
prepared from compounds 3 through by treating with one equivalent of another ammonium

counterion. Such a reaction would be expected to produce a statistical mixture of products.

Assays for Compounds of the Invention

Those of skill in the art will appreciate that the in vitro and in vivo assays useful for

measuring the activity of the compounds of the invention described herein are illustrative

rather than comprehensive.
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prepared from conpounds 3 through by treating with one
equi val ent of another ammoni um counterion. Such a
w0 e@eniwsd woul d be expected to produce a st atiBCT/U81003/023031

m xture of products. Assays for Conpounds of the
I nvention Those of skill in the art will appreciate
that the in vitro and in vivo assays useful for 20
measuring the activity of the conpounds of the

Assayifoy EndothelialGell Migratiohr ei n are illustrative rather

%ﬁ%@%@%@ %ﬁtl%%%gﬁgg g iﬂg&g&/lth typége (follagen (50 pg/mL)

by ad%%ﬁ(% LOBf ﬁfércoﬁﬂ t%ﬁtioﬁ'pe@ ghiswellgtheh hlwilbatiﬂgan&mglhtsat 37 °C.
coated with type |I collagen (50 g/nlL) by addin
The tr2@vells afe assrntrled ineg2rwobiplate end pelremaagirasiat (¢-+ REH-

ht , at
e ARG b g o B ERIBAURL BB s
humatk 8m8ilical ¥ lddtifeliapetad (‘fIQUVﬂEE”b‘;@t'HlCthﬂha&mbﬁ Hetached from
total volume of 0.8 nL nmedi a. Endot heli al q/L
monofger dumrusmgdmszm provdiluieddaading peneengaionot @LJPJB@C“»? ls/m
with s%‘ulyggrea%\é rq éj?ﬁg&?ﬁﬂ CE#I Qﬂggfeﬁg?&f’ sBMBLd oUhé Hﬁﬁer Hﬁélﬁlger of

concentrati on about
each tiddEwele! In$1ﬂﬁ1!ors mfefaﬂdai?ﬁ)llmﬁlf the ﬂipma'dmd lawet dhagibets, @fd théi s

[
migragie i APRAS WOPIOSCRT I BT Bt a e BIRG A o7 e Tiper
transv@éiﬂ akd v&f' h g Pla@@éjcalhp@ usifig DiAOLRP. iCelid Whivhedld het migrate

rocee n a humdified atnosphere at 37C
are reﬁoeed fromrthe’/veppes chmbﬂéxym@@nfgr\wii 2 hetton syyab anddhgymgmbranes are

detacl?eélng)ggge% p{%# 5%, ;rﬁip hhlgh pg@l%{é ﬁgi'dg48(5}§ to @tErmine the

numbeRs AR s S@hteand the rrenbranes are detached, rmunt ed
on slides, and counted under a hi gh-power field (400x)
to determ ne the 15 nunber of cells migrated.

I¥nvasi ve Activity The

C
ﬂ@{g‘é? gn id; e nd I E@&ﬁféﬁ%&?ﬁpo%ﬁf&i? S tHeQeenfibn bikQested for

elr anti-invasive
their ﬁﬁpﬂ@aﬁ% ca‘ﬁhﬁt;& bl“}he dhilityfofcelld sslch as endathedinbiestilsor fuor cells
cells or tunor. cel] r ost

e S oyl GareiporY S PGl M PR BRO L pesement
mem&gﬁee% g'ﬁ? DRLAAS khieh hi § /143l ifvatomaEsay(Kisaan ef al.,

i nvasi on assay Kl ei nman et a
Bzoczemﬂyemssmz 319%8 Paisha1 2L Juk . Candes 993, 521378-383). Mptrigel®

oSBTt e At LIS Ehialh Py pron s

protesg‘w&aag gibh dsayskiebdh, wiheddasiadtosanfedatize pFOFevigloyedinss stettes
as” perlecan, which bind to and | ocalize bFG:,
umsmmw@mhfaa@rwﬁe(m%um@n%mp PLASEIRR SSART Y24R% (BP A tissue

lLa
plasnélpggﬂ}éqcté Qg%f ﬁgé@tﬁ e R | s Q{]?lg%dn%gérpﬁct ¢ 0‘§1enrh1b1tor type 1
(PATHY Q@ﬁhn?&rpbtaﬂ iJaReE SResaDI95Y 85 om 1589 Resultsygbénided in thJs assay

for compounds which target extracellular receptors or enzymes are typically predictive of

the efficacy of these compounds iz vivo (Rabbani et al., 1995, Int. J. Cancer 63: 840-845).

Such assays employ transwell tissue culture inserts. Invasive cells are defined as
cells which are able to traverse through the Matrigel® and upper aspect of a polycarbonate

membrane and adhere to the bottom of the membrane. Transwells (Costar) containing
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(PAI-1) (Chanbers et al., Canc. Res. 1995,
55:1578-1585). Results obtained in this assay for
w@eospowss whi ch target extracel |l ul ar recept or BCDDS2003/023031
enzynmes are typically predictive of the efficacy of
t hese conpounds in vivo (Rabbani et al., 1995, Int. J.
polydatbonete nidnbi@A€s @4bim pBrcdize) asagomteeinpitio it gad®Webllaborative
tissue culture inserts. Invasive ceIIs are defined as

Resegoh)e ghich hgribeen ditwiedin sertlo PBS49 efial eoncengationted 75 pg/mL (60

. of St e HPRS, o T RES R i L RERTbTe e

memBraAESHE ilisd 6%3@{ n £6181031cal Sty badibbt2 ﬁ{%ﬂ/r&%ﬂ%éd by adding 100
PCT/ US2003/ 023031 pol ycar bonat e nenbr anes (8.0 m por e

uL oﬁ]Dbx@Mazpntatang entibidtids fdil hewgein(ashaka@dhblabdhaDIMEM is removed

from RSSO EA0R B & SO EPMENIEY g Srtifptifagedied to cach
well M&hé Q@-ﬁ&eﬁfﬂlaﬂ%%ﬁcﬂ 9eth fsamﬁlasi tHe A8 de bMtht RAnWRdll G1d¥era

plate. The nmenbranes are dried overnight in a
chambenﬁ]) obiesla DMEWVE atiietiés(@ 0Quihbumar wtp lesmihogyn £dpg/md-), and

o S8 B B WA LA €k i i B
The REPWhthi 28 tFB¢hctted af@trﬁfsm%%ﬁ PestiapeBabant ]DMEM/aﬁﬁblbﬁcs then

added to each well the 24-well plate such t
added torthe tapochantber ofiths mzaeswsfrll atladinal genpgpiratiqu ¢fc§QQr000 Cells/mL The

fnal GRS YR st s OB T B eruP Tl then

1ncubtaﬁeﬂt1ﬁ d hahid 3%61€0, hthdsPRert 72 Hd%k CA Rér ihEiibatib Bl are fixed
per chanber"). 10 The cells which are to be tested

("u
and sém@dmsyv;gslpﬁfQ@@a(ﬁ?demm@eaMéhe PppeDivivnbeitis Bieaspreped using a

couoh 168 PR 0P SO E S ORI e
membi@hé!Mheaherhb@nee ﬁe@hl@datfﬁim e waijswsn esingan208ctb® bhke,
assenbled plate is t i ncubated in a hum d 5% CO2

mouniecheys piiee #sing P ermowyy a%d CONEF-8HPS, Hhepsarnisd undesa high-pewered
(400)?&?61& ' Aﬁ‘%eﬁgg oftle V%jgﬁgs &tgﬁﬁdé& frbon 4-#) BERR counted and
upper chanber Is t

and t en scraped using a
ploﬁ&&s@@hdmmhhhiﬂoﬁormmmﬁraﬁbm Matrigel (r) and any cells
" which did not invade through the nenbrane. The

Tu bnlt;rrbranes ar e dgtiaﬁhgd from t hg transwel |l using an
L¥si ng Pernount(r) and

c Wco&i&omﬁds 6N@B ivRHAGIERaY BE edsted 16 Gti-RONBSREL acti¢idPX) one of

field average of the cells invaded is determ ned
two differsnizassay systamisn odumt Befoshedial ¢sllst fos gxample, umreasy yrehiliegl vein

endo%gpm' ho “}ﬁﬁ’(}ﬁ%“i SRk mﬁg va'&ﬁmFe%g@‘e @rbeﬁssé'%ﬂ\ﬁvﬁb”) which

o eni c ‘Acti Vi e conmpoun
can bie @V@aredmr dm@mélbcmereddlp,oare arikéd argionganiationof 2 wi 10y cells/mL

with ‘éﬁlama?a(%%g}%\ﬁﬂmg osp %tegkﬁ éah%ﬁrgﬂg Lh'qlg.wvﬂi /v satior
Throﬁlﬁgﬁt Q&héﬂs Lﬁﬂt!SJ’IﬁL ﬁnkl%ﬁéé&raasnmfmﬁe mlﬁh&\ﬁ@%ﬂ!ealamy

hel1al cells whi'ch can be prepared or
transfented itm e 84 costhplatsi (QISI I;lL par welﬂr) xide fahrimga andlmtaddo fam afd then
VEG% and %95;1:%% lagc/ierg'to the wells (each at 5 ng/mL final concentration) along with the

test compound. The cells are incubated at 37°C in 5% CO; for 4 days at which time the

cells in each well are counted and classified as either rounded, elongated with no branches,
elongated with one branch, or elongated with 2 or more branches. Results are expressed as
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25 wth fibrinogen (5nmg/ L in phosphate buffered
saline ("PBS") ina 1:1 (v/v) ratio. Thronbin is added
w@ 2o0un0%034 mi. final concentration) and the m xtRPCEUS®03/023031
i mredi ately transferred to a 24-well plate (0.5 nL
per well). The fibrin gel is allowed to formand then
the av¥éfge oR3dlifferleht wels R dadh concdnbatior bl Somlﬁamb Etypﬁ:alhg/mthe

preseTFORGBE OB R BRI R AR et OBl sop e i tibes
(eg., W‘&cihnr%ﬂ The ag%%/qg{éﬁ%rh%bed ﬁcfllfb Weld b?ﬁ%ﬁ?ﬁ@éﬁﬁlgﬁfg@mc (or

["assi as el er ro el ongat
anti-ahpgeliepefficatyongatce@imict bl oFreckr Rec A99®FG: é%ﬁ@dﬁé}d

V“v@t%éﬁ?@%&%@%&%@b@ﬁ%@%ﬁﬁmwﬁﬁé@ Sypt gndothetial
cells %%fchﬁﬁﬁpbnmaﬁ%ef@(sﬁﬁ&d%r EO41C gnt’éﬁtmg@zo@fl 999NBSUOTL118).

In the " presence 0f angiogenic inhibitors,
Endot’nehh]s:eﬂe (rhx [\ meﬂis{mell) we trdasfewed orip MatrigelBreqasert 24xwel plates

and tl?h%bfgﬂg tgﬂnt 1% lqBa% Eatﬁii gggrr@%g} ofk’Tﬁkgo SS a eé%e b&%ﬁﬁﬁgh %?gither

the saRiY #imdAY tHRAMAbMbIiAIeile o viriowd titfle ()Mnfs tBéreafter, TGBO Eation

Res. 1996 56: 2428-2433). 5 In an alterpate assaxf
can alsp bestieruiaied ke pdding pgiegsnicerpwh fastopnyich gebF GHeR VEGE,

differid} %ﬁgesé%rﬁﬁ%ﬂn%%{éeﬁti g gﬁle Wﬂg‘%‘r@ﬁ%@ 107-118) .

Erkiog Q@by alodeRBl alnglogénexﬂ;(baﬂr ptalehﬁﬂg\epdtrhcdaetype afibdsemesntd
ont o l\/atrlgel (r)-coated

' t
membprgerin the sndethelifl gels hiels e Byersl SR Sl g a0
differg{%%atﬁﬁse]tnl g hlg}ia aééﬁh 180 vRExFicdIab firkthBcSanE:. tth RIdARDNHBound

I's or~at various tine polints
growtthiactesd, ﬂmrmaﬁ"lm@nfwnﬁas fomlnd i Mptnged®dandim has¢merit anesgbranes in

IR T R TN T

form&HonGRRIBh RAkEO s MmbeslRBMpletintarf $S i fivRiAeIes anglo genes1s model
- angi ogenesi s by presenting a particul ar t

previpusdy deseribedrtBlopd nealt, diedhén hiaphise trig 1988) fl 6232 :89ahi (Pdedra et
c
al.,P%fz;]an%c )eﬁ?r %)?{rrng% fnl OW ﬁ‘h délﬁ%]og Vel‘gl)?él enaltulél ‘o
endofhielisltcel Retse ot Batiorn i biaddahs%dty@[lwhﬂ:hbﬂggﬂits]tﬁatgh@mzlnhpounds will also
factors, the matrix conmponents found in Matrigel (r)
have ptirgngiQEeps @FEVIY- nenbranes in  situ) or proteol ytic
products thereof may al so be stinmulatory for

Assaﬁ@%tﬂlﬁhhﬁhn‘Bﬁ’koﬁfépﬁmn‘c ormation whi ch makes this
he fibrin gel tgl ogenesi s
I

y
nobled ablbﬁymftbszdryqumds of the mV(esn@mw ighibit) the pligrrpfion of

endo%ﬁﬁ%il fjgf: d1 ?90 e]d?ig‘% e}];%rm%elgyp%g%gll%ﬁ?eg §gel?tm) is used

to cobiths wielly 8PfHeqiate (0! i i the/A{L ﬁllFBE el il peg el fbﬂb@mmutes at room
formation in both assays, ests that th

tempergfisel niienvashing the plafdx %(BBS) %@B&% efllscargplated; ne_r/well and
allow’o‘eﬁstggﬁacho{% ér}l%h& (ﬁiz 0859 ¢ Plln' ﬁfﬂoﬁ{eﬂlgfgl%?ﬁ? ﬁgédu!uﬁ Yeél;

e conp e invention to In
Clonptis)i dravI 899 @rdiafcontaining 0.1-2% FBS. The media and any unattached cells are
removed at the end of 4 hours and fresh media containing bFGF (1-10 ng/mL) or VEGF (1-
10 ng/mL) is added to each well. Compounds to be tested are added last and the plate is

allowed to incubate (37 9C/5% CO,) for 24-48 hrs. MTS (Promega) is added to each well
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endothelial cells nmay be determned in a 96-well
format. Type | collagen (gelatin) is used 25 to coat
wao b@4medoBs of the plate (0.1-1 ng/nL in PBS, OrpAT/IE20p&023031
well for 30 mnutes at roomtenperature). After
washi ng the plate (3x w PBS), 3-6,000 cells are plated

and alRYedW8incuBad fromh l-avesl The aisbeahcd atr490nﬂnowh$h(1§ﬁroﬁb15%1al to
C02) in Endothelial G owth Mdi

Ll
the cellmumber & ther Beasre iegleterainsihe gg*fé‘rqq?@s HeRIP egﬁ'&ng’ﬁg}”e%
o P IR Ay R sttt
with cﬁIturE@ adRere@ toinpr tellsadidedven celiagen welyl be dDuittpdunitis formaje

Tumor sRllsfaee 305 C5 6 eopes oleled zolafired bapech BYigyt Sorm
free m%@#]ﬁﬂg Ztg‘ag%@%%g@{ﬂe wéf-lg,, Wﬁi ﬁﬁ%ﬂ@&%@?ﬂchromzed for 24 hrs Medlum

and all owed to incubate from 1-
contalhm 10Vh EB&ls trehaddel tateadQWnBrto sthinelateipsoliferstion t%ﬂ@amﬂé to be

e Eabe LR b B DTSSR P o e

assay BEVEISIMASRATONM Al debdibed G56ves QBB ettbdslogly nady Assiay
system can be set u wi th cul tured, adherent tu

emplayed kecovatisniethereffeets of thgeampayndscotdhs inyeriqnPn the proliferation of
other E)eﬁg{m YRES lélggl-gu DmsE L%lﬁ eg( pq that %ﬁé@?@bﬁ@@% d r)ot BE Gised to

g 'GWed overn Serum free
stimulXBdérdWih 6f theeslladdeddrd i et/ialencmd»ﬂ @tl—pra]nfératllve actggitys irsluetion of

synchroni zed for 24 hrs. %@g m cont aining 10% FBS is
apoptesiemay B aeaswed 4sing femort t( “proliferation.

- Compounds to be tested are |ncI uded in sonme of the
AssavdelfGvtofdki 24 hrs, MIS is added to the plate and the

ed and read as descri bed above. A simlar
mithk osategy eifedts af the ctrapainds nﬁﬂwweml@n@wwaeaermﬁ@d for

oL S AR FEMBRUIF B0 SRR A

cel {ypicax 6RBY wollRt inYéHEpRid bﬁ@'_at \W@lehsitynefts- tIEO(M)S&dﬂs tper well in
stinulate growh of the cells. If there |fsCeV| dence of

a 96-wiell plags:. GThef eomapannd todes fested §5 addadialca YaIFtw P! corpgptayeng and

o e 5 D I FORET 5 oy Sy, £

cytot@ficith@sshyM@abiaingroell bysis)ed Bromeage d6fwell cxteiokioity kigds hsed.
types including tunor cells, endothelial cells,

fibrobl asts, and crophages. A typical assay vvoul d
M&&Mﬁ-“éﬁi&i@ﬁglls at a density of 5-10,000 cells

PefheWeblochNise@istRsehBbily Rledficnl td 1Hat EBHBASY VOIpbe ef al., J. Clin.

tested is added at a variety of concentrations and

Invest1986,28: 61 -6 7% LBmﬂez fimale Fﬁéh@éﬂﬂs§13(b}402&fn¥)c?ﬁﬁ anesthgtized and

pete 5 . TP T Ry R g, B AR RO b et are

1mp1£1¥écpihﬁ9(ﬂn?j in¥islkdnk nage 4s@d cordeR PR nindioag eieaintusibdel
he protocol used is essentially identjcal to that
Neovds(sld;emzb‘adn toyassasbasieat 6 aad 7#lays afjer impiagtation. On day 7, animals are

anesthetized and infused with a dye such as colloidal carbon to stain the vessels. The

animals are then euthanized, the corneas fixed with formalin, and the corneas flattened and
photographed to assess the degree of neovascularization. Neovessels may be quantitated by

imaging the total vessel area or length or simply by counting vessels.
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| athymﬂfa@gdgﬁmcp apgiteg pear ﬂafﬁd%

I nvest. 1996, 98:671-679. Briefly, female Fischer rats
(120-140 gins) are anesthetized and pellets (5 I)
weowpniwad of Hydrori , bFG- (150 nM, and t hePCT/US2003/023031
conmpounds to be tested are 25 inplanted into tiny
incisions made in the cornea 1.0-1.5 mmfromthe

Matribél®Pmg ARgyascul ari zation is assessed at 5 and 7 days
after rnplantation. On day 7, aninmals are
a’TﬁﬁtaE%%? €58 AR eSHEAL, W deBcribed b FaMeRitEE: A.OLLDIal:. 1992,

carbon fo stain the vessels. The animals are then
67:51%62 hakiezet] Mahizel® (neaS00 pkiCollabbrative Bidniedicad Reodunts, Inc.,

s TR b SRS TR, Al o
compcﬁﬂlaq:{a #: R BY F@lﬁ% hJXBG! BYGIFf, j L ﬁbsﬂﬁﬁeﬁ%l’t}?ﬁlﬁﬁ)r%lls as the

or sinply by codnting vessels.
angio g?la(ﬁﬂﬂdtﬁﬁﬂﬁé% 4Twhthﬁ2mﬁﬁﬂmﬁ)@ Injedvd subgeta(lec)usm intp %g@ak—old

Thi s assay i.s perfor entd%@ﬁefa@l?g’gi@egggns pé{‘ —
The injétedPla TR a(ﬂalpaﬁofe él)hd %@ Ohlﬁéctlﬁﬁj%és%?@é}ﬁisbﬂ guch that each

|orrE|ca Pr oduct’s, is mxed with

" animahegeaivena pesityg c@@ogplprg )(such@Fg}F@ +d1epammoa PRPaHVY cemepl plug
(e b PR B e, R BB et o

" angioSdnleSy (415, FGIFE2 Matpdraet Enhpdting. uAﬁ tieatrhetjteart pebferably run in

subcut aneously into 4-8 week-old athym ¢ nude m

triplicgiet dnimelsrare sasTifierdo ¢raVicHl (qulpqspélongf él?(é‘F ASRYS post 11y féetion or
anothérncinq% hia ﬂx R %Plgxﬂﬁsqsr o?é@?ﬁn %8 é&l@Slg/htfflé gehid dkih i%rdE‘Eached
a pal pa gel .

soI njec Ites are chosen such
along tiitedbdeadinl naidling knd ﬁxeé&’.[mmge]@ plogs tievecayeretl rapil smmngd

immefiplaly al g e iomoRuEr A GO o o oyl el &rec
overn%%rpﬁgﬁig é@%irf‘@[bg &VeRGrd 8&teﬁﬁ1§e&ﬁ§1ﬁ§brzﬂikm §l§kﬂhﬁ&€(‘é%l Sbtained

eparin + conpound). Al treatnents are
from Pigatay aadvirging tmthe manufacpirens ainstrugtinnamThe ameun of ity indbeiplug is

cervical . di sl ocation a bout 7 d | 0
an indof Sigiufitet Ppettain ey 52 St Py B BEE ln b PlBbten
addltlaﬂ GirQUteRaayy, ﬁhﬁalﬁﬁihiye)e&hjeﬁted %)ndﬁtoaﬁb@ﬁice wition®.1 llnébuffer

abdom nal midline, and the I\/atrlg (r) pl u%i are

(preferddm §BS) gonipiaingcedigle molesulaiveaghi is conjugated a

N e e

and a6 Serded &Y mnres@xamﬂ angidgendki in'the pkugu Sitadming ith. mAb anti-CD31

obt ai ned accor n uf ac urers'
(CD3} ﬁ%?la&?&ﬁeaﬂ%t ehﬂf gl &Ona?o Fﬁéﬁhﬁgfﬁ% alsg beused to
ddlusefl ects the
con s ER Rl Ao A “Eﬁi"l’i"faﬁ% AT on, or
alternatlvely anlrmlsrm belnjected prior to

A M uz-i:-'lcw- ¥Wer abl y PBS)

4 B RIS AR 2, LS
Res. 1994} he3di49p ey mesh cnnlnw@mng ettﬁéﬂﬁngﬁ)@elﬁlb Gators @R GB)edr tymor cells

and al so serves as a neasure of angi ogenesis A%té‘
plus lﬁhlh’@fOTSSﬁ nlaspheptoheaCAbokan §-dayald chick’embryo and the CAM

observed for 3-9 days after implantation of the sample. Angiogenesis is quantitated by

determining the percentage of squares in the mesh which contain blood vessels.
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(CD31 is platel et-endothelial cell adhesion nolecule
or "PECAM') may al so be used to confirm neovessel
wo eoormodosn and m crovessel density in the pl ugBCT/BS2003/023031
Chi ck chorioal | antoi ¢ nmenbrane (CAM angi ogenesi s
assay This assay is perfornmed essentially as described

In Vid¥ Al\slgééyﬁ@n@Angbgenequhnnﬂﬁsm hid ArREFumbd ¥ifects7Uihs 4
contar ni ng elther angiogenic factors (bFG) or

Matri "nse Pl n Als$3 o dummiGellsors i s placed onto the CAM of
QP SAVbr BRS8N Ve Ain
3 §JdS %aya{;u?nog&eﬁé(rfan atr leﬁqgsf{? ﬁée sarr]aqllg ' 8

carcinégio® GRIaspresthte cell dint MAL g, kye Bk cdetie Matmgeéj@tané then injected
per cent age of squares in the nes ich.co
into thedlagls 0§ a mopse {yoyareihe PRI ﬁeﬁ?rﬂygggb%eﬁé% gé‘a* q? v?\/‘z}ass
o‘%’éﬂ{u hiPBe SBErvRA T thb frer about
thmé??ect S []?sq ng EQ@} tn?(f IISSLFB ?EP ugé‘%ssay with LijT%an?orem o

5 to 7 Gayd. STHerantitimonasbanti-tngiogenivedotion of @pomp@m ia anpctgaktumor

. 106 [ f.the 3LL A
envircgIsg| GOSN R TREPE S M PP R et et Mg eyt
tumorw%ﬁthﬁﬂ lévréls%tfﬁl@rese?eﬂce 'léi/elsl'(@f f akanofiuckoptils €onjugate injected

owm ng the protocol described in section 5.4.7
prior tafseutficeh Faswapire Hbrmrilupesscencaridie 214ss wes st hepegBizeith 2
onse can be observed in the plugs after about 5
tlssue:hB“gg The anti-tunmor and anti-angi ogeni c action
of a conpound in an actual tunmor environnent can be
Xeno&radt MRideDofSubcatin¢duTuintoriGrawth pl ug ‘Measurenent is

| Sode gﬁ?&r%nqyéi&”q%;wﬁﬁ MiSh oy Bk Putie P SREERRG) me
Mamge%g)o(;) 1+ Q528 inld. 550 %B‘Bufiﬁ&ﬁiéf}ﬁin"ﬁhe REhtfflaWR 0 Setiteifals. The

I"ugs are first honogenizé with a tissue
tumors araxyegedze 200 Xerogdahen trteEntofitsy rstecarraynd isringiated. Tumor
G owt Nu m ce,ar | at.ed. Wi th I
volurieh P BRBLETEE SPET ohEy! Aoy P ST CETe (12 YER o
treatn{é%'t | $nd fﬁnQ}r@ﬂje)exéib@P WeddRAWaH Yalalfid &ebdddedt Hﬁslt@lb@cllf sections
the animals. The 15 tunors are staged to 200

of thetthmorstare ana%md byiH and Bt @ﬁtCEér}pKuﬁ TUNER; qqda(glgg8 Stalmng
T#ﬁ% VOl g & u%?gfi‘élﬁcﬁ Bjflot h@ﬁféﬁrto pays %WJ'szR SK-OV-

qeFiTice t r'éat ment
3, A2T88 A3H9DHE TAN 6, K29 fast alsm:egise'sﬂ t@rtekt heer it tumoe attidtyerf the

Hi st ol ogl cal sections.  of the tunors are analyzed by H
compgerisef taivention 11 2 sRPUFMANPENEL, and CD68 st ai ni ng.

O her human tunor cell lines including but not limted
Xeno Motiel tas<- OV- 20 3, A2780, A549, HCT1 16,
——%—m{%us'ew to test the anti-tunor activity .
ofThelvempoondsafilgsiny gntidnempy slep be éasted forminbibingef late metastasis

usmgr%ner)]q%énmentaqorger:tggtgsw',vr%%ﬁel (e,frov'x\/fee&ae? Ezf.*,slj’r%c. Natl. Acad. Sci. US4 1993,

90 5021-5025). Late metastasis involves the steps of attachment and extravasation of tumor

cells, local invasion, seeding, proliferation and angiogenesis. Human prostatic carcinoma
cells (PC-3) transfected with a reporter gene, preferably the green fluorescent protein (GFP)
gene, but as an alternative with a gene encoding the enzymes chloramphenicol acetyl-
transferase (CAT), luciferase or LacZ, are inoculated into nude mice. This approach
permits utilization of either of these markers (fluorescence detection of GFP or

histochemical colorimetric detection of enzymatic activity) to follow the fate of these cells.
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The conpounds of the invention may al so be tested for
inhibition of late netastasis using an experinental
woreiaso®msi s nodel (Crow ey et al., Proc. Nati.P@EES2003/023031
Sci. USA 1993, 25 90 5021-5025). Late netastasis
I nvol ves the steps of attachnent and extravasation of
Cella arprinjected; pssfetablydlv..i and amétastases isenliifigsl affer ebotddatays particularly

o808 AR ) BT o BE  FhupGy r

tropitr@f gaRedlyldcuRtig eeiistRedntivndn@ridtate 88R0Rr. POt exdfnph) GFP-
alternative wth aéﬂene encodi ng the enzynes
expresging i sels @ a1 1 cellsper mouspsdre iiected i IOATI}tO th@taillf\@rné@énude

e e TS B SR S
IP. S{lﬁ%lé m%t‘&@%@llﬁﬁi@i@hi 8 vizhalideld 208 quititRates B? 'ﬂ'u@l%lscence
orinetri C det eCt| on of enzyl’mtl c activi

micrssPPYH W kight nigoscapic kiseskeraisiry st by gandipe @@gmanutatwe
colmﬁgg’&y%gsggyfgﬁB&%e]ctab%eiah& are injected, preferably

tases rdentified after about 14 days,
particularly in the lungs but also in regional |ynph

Inhibiﬁdn&i Spemtangows M etustisis. Ir:TViva byiHPRE ztﬂiEFmi@iim:ll Derivatives
s of natuyrall occurri .rreta tases i n hunman
BTSRRI Preast GRnGE, SYRIP CXERER ALl e SHTEPTIRE 433429
( 9967)95n|11§10§s]M>ét BBt 8ldast d&ﬁéer@ﬂ§ ei‘urﬁdirecell@) &f E%ﬁle Yhout 1HO

the tail veins of nude 5 (nu/nu) mce. Animal's are

suspended irc@} 1 wily KBS, are smocgl:aﬁqsbmtq the magmary Gigf/ s ofifenuide Fisher rats.

At thg !tin%: fqn&l 1at1og ﬁ% ﬁ%r f%é raec}&rarf?yl%%n{uﬁ]oﬁlgt{ggs an arﬁg(gllrnggé%gg}neally
to dlsibl‘enéel tgatesmc@mmg@p Tae BbmbOGldesdmsEdlyedin BBS ¢ 4.! n@bmﬂM §8ck),

gisue and_quantitative colorinmetric assay of the
sterilg gt 481 eladsthin the FHAPEMPto ﬁclaﬁve@p@lﬁaa%mgf ahouhd mékgday

0}
Cont s RV E T BT O L K541 Gl iy
Anin@@:uesacﬁfﬁcé&@t ahoft da(le-’96) enpl oys Mat Bl rat br east
e IIs Tunor ¢ for exanmpl e aaout 10
S CBEHHBIS AT BXDP e B st A R ckheh 4o vl the
co ﬂBﬁHH@(SfYché %eﬂﬂﬁ T}fesé ﬁf&ﬁ!el%‘ v%u?&‘@tﬁhzre%éhmﬁ\ﬁn Hﬁf‘or ok fin&d

i nocul ati on, g za osnotic mni -
descﬂbﬁélsmaelli] ecte rI&(ribmug ﬂe@aﬂ yeintad adluépmmlee t'ﬁﬁ)lt;zdbft, these mice
c oun i..ssol n_ PBS
are sfEPRRS AR pook piheE RITRR G st B i Bt iefor (e Bresence
of mdthgtasesinp to achl eve a rel ease rate of about 4
nmy/ kg/ day. Control animals receive vehicle (PBS)
aI one or a veh| cle control peptl de in the m ni-punp.
SIS lung( g Ay | A TumeuGrgwsh 14, Ot her nodel s
O 118X REF TR uRle
eval uatert he Seﬁg%un ﬁél? %Slﬁiﬁ\sltgrnc??oolﬂnég%gguen% (E57BL/6
mousafGlaicentRies.i1965 1 He3h uSeen alsordplavetd all, Vn¥sr 2 Cade smm 1999,

S ERIOE e Ay SRR
testecd®fn! Rmidl16FBei€ ELTBLAE BBA/S P nAfhringi16 géﬂéﬂ:%ﬂ? Yk et Rically

for the presence
six animals per group for subcutaneously implant, or ten for intramuscular implant are used.

3LL k

Tumor may be implanted by 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
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of nmetastases. 3LL Lewis Lung Carcinoma: Primary Tunor
G owh This tunor |ine arose spontaneously in 1951 as
w@argiesr of the lung in a C57BL/6 25 npuse ¥CHOSMN3/023031
Res. 1955, 15:39. See, also Malave et al., J. Nat'l.
Canc. Inst. 1979, 62:83-88). It is propagated by
of spd@ﬁﬁeﬂ&% (b$ual dBproRintately 409 nsg)eanbapsipuedi Mae tdsatdmpound is
nd is tested in semallogeneic C57BL/6 x DBA/ 2 FlI
adm“ﬁ‘ﬁté@dé}?d@W@FllbééY?el c C3H m ce. Typically six aninmals

Py SUR fw Bl 5 Y AEEU ok BB o o et ) i Fimor size

anuscu r
Typlclahmham wwedkhibyh mutuatﬁdmoﬁﬂuhrecmmmtd aat dayri Zwea irtradnusrnlar

el Dl AP sl
contrﬂou@ &it 1 Sicto ogﬁﬁrﬂi@é it%O n:f ?ﬁﬂ}?&fomﬁﬁg Hgson?days 1-

I mp ant 0 a tunor
111is mmm&gmmddumoemm @rmnal welghp élmmlr sezb, $umer welght

ally a LrOXI el y..400 n. be d .
v\ e, S STl PRt rea g ea PPy Rt fouidfrested n
two nﬁﬂﬁr&gesasggﬁ_ f ol I owed by wei ghi ng, pal pation, and
measur enent of tunmor size. Typical tunor weight in

untreat ed control reC| pi ents on day 12 after )
[ 5 ¥ an ' ; : is Model

”Efytl éﬁﬁ’l& B@é d}[‘til%@d bz a:l'l §r gﬁ){ estlﬁa ﬁ( et al 1980, J.
con npoun or exanpl e cyc ospham de at 20
Nat' ln@zﬁr&glnsn (68D 2565 Gatalik orwld 4980, ReciResnts Goed, REBEE1A-25;

B AT SIS TN I e L

69: 97%@80\/}151%@% 811 Bs Y. conRPIvYT,on: 7%'?@6)' Tefinice atcBdale ©57BL/6
dose’ ‘assays. 10 3LL Lew § Lung Carci nona:

mice, -3 maanﬂlS@ld)V\F ollewidg Spheutane tigbrseastrsniyduitpadrhi s

1mplag,?£1r081 Stgp%gﬂro ‘l:liif'lélg%e asjekt)s\és @Qf%{‘%{gf n'[h%1 Yu%%g YAt ot lines

of th@t@nib?&ﬂe ﬁl@ér  tog bkéﬁs&intﬁhetastlt&ﬁéffecm 1Res irét e CRcised
Res. | sakov _et al sion Metas. 1982,

beforp stlls_iysﬁthemtﬁ%g?dﬂ@ﬁe @mtedﬁta%FatPntN%éé NHSY. 1982,

g2 ShapBhi O e Bleped s sl R st migocg tumor
tissuewiih Bsolation oFOBY oM. sUkitramashed, 3 times with PBS @H B4) and
tra-footpad.inplantation, this tu roduces
SUSP%?E?%L% Vi ag}lgwef Bt ?{ﬁs iPrePafrd 1p ﬁa&gyw gFpetifypbout 95-
99% gB an‘Biuet 43R dkHfiBion). L VBILRY thfiRdE b!eﬂsl{m%rl(ﬁx 8y §0°%) suspended in
ti~metastatic effects and nust first be excised

0.05 MPBS@r@mWCkﬁubclﬁenmsla{sclﬁter n t;hh égléal(nggionem iigp gne bind foot

p S e G B LSRR o 10

cells.2Phé i £ Ep@aﬁﬁbélhﬁd)ﬂhe AfantbtdYof Estatished ﬁiﬁidr§aralfr1&asured
washed 3 tinmes with PBS (pH 7.4) and
by caliper every two days.

3LL

The treatment is given as one or two doses of peptide or derivative, per week. In
another embodiment, the peptide is delivered by osmotic minipump.

In experiments involving tumor excision of dorsal tumors, when tumors reach about
1500 mm? in size, mice are randomized into two groups: (1) primary tumor is completely

excised; or (2) sham surgery is performed and the tumor is left intact. Although tumors
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suspended in PBS. Viability of the 3LL cells prepared
inthis way is generally about, 95- 99% (by trypan
wbkase/oabpas excl usi on). Viable tunor cells (3 x ROWUS2083/623031
106) suspended in 0.05 m PBS are injected
subcut aneously, either in the dorsal region or into
from SOER3HUNENS datiibit pRevtaiof GRTBlas6s, IF @emnViis thellargbatrsire primary

tumorsBhican bs sofbhereaRtye oYtk DRV RB AP BOU A Restowth. Afir 21
days, %?&[@é ﬁ%%a&fﬁc%ﬁtaﬂg Eﬁg(%,t unors are nmeasured by

I per every two he treatnment is given as one
ofLuhgward oemeveaaif aIﬂemlghmi dnnge aﬂe\facteﬂ\ineBOpm’s sedugion and the

anot hey. enbodi nent '
numbg Qs lelwﬁp%%ﬁ% 1S rpﬁorgﬁcbgfﬁq.é\ efsn&gk Veba %ﬁeﬁ%q:e also
meastﬁ%& 'u§h§ 9 b@HocHRE 8RteokdtPR equip M@Qﬁh dARICFor & dbnéRdE ocdr

In SIZG mcé are random zed into two roups.
under(8D§ nqagmufﬁaatgort (O thei t@sm offieatedrged Gt it 1@poqsgﬁe torralpulate

the vl B Eprnfiane oo g atuar Osoban e olatsifiaSt e the

meaniufiFePOOyiSBROmBEG e Y MiultiplEQBY ﬂleciﬁeaiﬁoaﬁahasﬁﬁletalﬁ&@ To
mB is the |argest size primar tunor, t hat can

mﬂh@@p@nylme%@@&t@w SFPVED A 1§ﬁ09§1h1i’/ OB PASHFRIINGRIPARRGON |06ca1r1Urd into
e S PUADg o S0 IR, 4, 3587 290 R s A9 A

ampuf.‘dti)éﬁ d25 g BDﬂu&oﬂecS@hﬂﬂin@ﬁ\s abchlhtbé intd theurdritonenfns\if sinhdre
net astases i s recorded. The dianeters of the 125
bearipgfand tifyessl, timeoraesastedrpigel rlier 39 mig. mies ae&ivear] pCiof ~IdUrd

ot G TP R e e S g o

degroe®F P IeRd ShodfRir&ich isinicabed0sifE blgemhe wahtewl ate the
vol une of each netastasis. To determ ne the t ot

vangree withfpetaad warass,ydien tumgrs reard abppbsrl 0B o 3@F1€tef mice
e DL AR, AT YRl R e e
knee jdints;Sor[{@pmidel e teft intratan monampotafrdrtamboheangk@sirdlsr d

into lung cells (Thakur et al., J. b. in. .
(Amppgaipn of 190t B9g ek i el beeriruiiR oy o o on

subseﬁﬁ&ﬂﬁﬁétés‘?ﬁls %ﬁlr%%t@%ogshl}l@ E@é@@éfﬁ’éﬂebtﬂbﬁ@ str%ss' d}%ﬁtéeﬁl)eﬁ/hce are
I'nto the peritoneuns of tunor- beari used,

n
killed bt dayssdist entpniatiel.. Mifastases3ge nvaiuatng @%deémébfgiu apeye. 1
C of 1251dUrd (iododeoxyuridine). One day |later,
Ther | ungs ﬁ\nd spl eens are renoved and wei ghed, and a 15
—g-g%'ﬁ-%e—# 1251 dUrd incorporation is nmeasured using a
g aAmBcaR Gatite&vith the imdentiony at&(’bnfpﬁ)ahd) aﬂstt’umnalsﬁormﬂlarﬂ) and/or a
tunors_reach aboyt 8-10 anmet er,
pharmpageneal sepppsition theerod a%%ﬁa@nlsmd toagetight, Hre?%lﬂ
suffe?%) ﬂioﬁlt £disélst %ﬁ?rhétgﬁ{éd% ARAYR ValSilarkRE6n EQIgt §neta‘%hsm
ce are I ntact” as nonanput at ed tunor-bearing
disord@ﬁl,trfeﬁfcﬁl.eger(e@ﬂ:tmetchﬁotrdbn aneatytorrlﬁ—KBr(berdgelgtmm Aberrant

t unor.- bear i use_has no_known ef
vascularization 1nclucPeg abnormal neovascularization suc as the E)rmatlon of new blood

vessels, larger blood vessels, more branched blood vessels and any other mechanism, which
leads to an increased blood carrying capacity to a diseased tissue or site.
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,
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20 subsequent netastasis, ruling out possible effects

of anesthesia, stress or surgery). Mce are killed
wageoldomays after anmputati on. Metastases are eREl/US10081023031

as descri bed above. Therapeutic Uses In accordance

with the invention, a conpound of structural fornula

carcilﬁdn)asaﬁd]h@hmg, bipisdy avace tohmah, ppoopes ildryox dstygragod, téstes, liver,
dm.nistered, to a patient refe ably. a n, ,2

parotgjggfl@?f.twg IS EPORITL SETA SIS SR ?ﬁ%i}l@g&bﬂ@ﬁﬁr prostrate,

thyroY£'3 Us %@l lcQRifoRPR e deiE Al A& smdll $eM 88t Homas, melanomas,
néurodegenerative di sorders, obesity or NF-xB

glionthy sremrpiil astomas, s@xbemas(@tg., angsuicamps, shpadrosaneimass arthritis,
bnor mal neova%iularl zatli Oﬂ such as the,fo

diab eém;lrﬁqrggalerc\;gs rgovep%ﬂsglgp 18n§/é:§>§réqa}5graﬁdxregvasculanzauon,
delay'@& %‘ﬁﬁ@ Aedl20 ﬂlaB@tﬁl%hﬁo@ﬂﬁl apY reditEemabEaN@pehdtation)i ch

l'eads to an I ncreased bl 0dd carrying capacity to a
granwitinma saans, ihemgphidic J@ntSerhewma@<i;@r§§é§, bynerizenbae sopesgnepyascular
rran [ | e
glaucto Bl nom%oenaé% Lém%g dsg%ng%ég c%ﬁjfl ari zégyc%nuarrg? gélg#igﬁggﬁt}?tal
ﬁbropllagi@Iptekygmmrsclerddehnﬁlltfaghdmi viasduldri aﬂhéﬁ@hst ocular29 WO
2004/,009034 PCT/ Us2003/.023031 g}r ci.nomas of . H)g,l unfgii .
neoviscrlggzation, prrpsitic disqasch hyperophw ollovdpg frgeryst of harr

growht MaEttar hé%eﬁ%ratloﬂ glglgﬁlhﬁll?ibﬁ Eﬁ’aéﬁiey, E}g)le‘g,ggggr,latliﬁ%tﬂm& and

Cérvi X,
osteoprtinstis. dneo,ne etfbpdmneht dmasamduwmtetztedcbafrabienrmta@$cularizati0n are
adeno i nonas %&l}ﬁ e[ j norras, mel anonms,
cancet ma %f ceERT AL haumateid Ailis (e g

angirBeAlif QR Tdare YN 188 BVEATES hcomPbihd bt dtsuctial formula )
di abet es arterioscl erosi s, arteri ovenous,

and/qmlpﬂlarmmeum compesitien thgreaf maydendaiuisigrad e aipetient, preferably a
humarné Fug? “&Iglmgﬂfg éfrq géel %9001&%&&%5'08@&%{1&% ISHIydIS(%g%% ,(e. g.,

egener a I'ons _
Wilshesapbide) ® @it Blich a dibewemt oi d arthritis, hypertrophic
scars, neovascul ar gl aucom, nonuni on fractures

- ot fupthse in aga9 @ﬁ%wnbglaﬁ mggqltgon @,cawgp%of structural formula (I)
and/d'r%yhﬁhﬁégeﬁ]ucal cb{ﬁgQQh {RreoP LB dfﬂrlm%{e‘artQ d&JallBht, preferably a

vascu eS|ons ocu
hymane to/iasat vbesifyz dthe@omppandssift Stroctiad Garseds (Dhynpe bt alsp rmyed to

[l ow bi
o At b e
actlvétg %?&ne o He%s%@ﬂlte@v%ftﬁ 312%15 %iﬂeglb s 3nd bﬁ‘es‘?cS}QLoskutoff et al.,

Sea es C racteri err ant
Ann. WaE cAdadr 5@a 200k 9@2 2728hrRan ef ¢ Ghacer Rege RG22 0RE8541859;

B A P A, 18 ASCEBTRIEE ! Rghh 20

296: ﬁmlfp M@ae@armgemzh@ﬁ&m&pmpwaw@m 59: mgrz@of(oawz MN§ Science
adm ni stered to a patient, preferabl

1992525§: b79&1§01f= Qsavea eﬁak;,da@et é@%@ﬂeﬁ"@dﬁﬁ% e¥d p&ﬂJOH et al., Nat.

di sorders (e.g. Wl son's disease) to
Medﬁ?gg é%%@a di sease. Sti II further, in accordance

Wi $till filtehet, il @edorddhce ithanpiveskia, agbmpotud &f stfvetupallférmula (I)

1 .. .
and/or a)pharmaceutical composition thereof may be administered to a patient, preferably a

human, suffering from a neurodegenerative disorder, to treat the neurodegenerative
disorder. Elevated levels of copper have been reported in the art to mediate the

pathobiology of various neurodegenerative disorders including Alzheimer’s disease,
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and/ or a pharmaceutical conposition thereof may be
admnistered to a patient, preferably a 20 hunman, to
WO e@anowbesi ty. The compounds of structural foremius2003/923031
may be al so used to reduce |levels of inflammtory
cytokines (e.g., TNF-a, TNF-(3, IL-8, etc.) and .
amyopdophivi laterpd nclemsisi(hhSpand prirbdisanse (IMimasher mhyDNd Cell Biol. 2002,

21: 287396, Gltier P QPG R001 S B - PG Bebsl ot 5 LM BlesiZoon,
16:33)-352; @aReLik-ReRowskd 0P 4L, HRiHB 5%9’20% Firspekianesa 58690870,

Cytokine Growth Factor Rev. 2002, 13: 413-421; Chen et
Mayreard ¢t dci/eBivd CHooR 2005 Sepembes4; Grienelelcdren: Bipsci. 2902, 16-23;

sankgh @lle g Bl Mo g3 Tece i, G o Ay 001
55:145-1783Browl WiocHdh. $884F6R01002830 gu2 g5l ., Nat.  Med.
1998, 4 923-8). Still further, in accordance with the

rvdhfurther, i aceordsonith thesnyentions acompeynd of strpgtural formula ()

|
o oA BGOSR %] JRAEE prteaby o
hum#y {d @€t Aihedded bhaadierided deuBBREakicdactiispo tie NR-eB bF eat

t he neur odegenerative disorder. Elevated |evels of
dysregplaprskinflammager Af PElgEYMAERIYirtpSPORE- art to nediate the

. h O et UE, A B4 BARRERT R bY PR agh 45
pharrRckhitiGA @03 OZ B0 therroy/at kdminiisteted i@ b phtiat) peidsibdy § Miuf)n, as a
breveR A3 oG ST AT GCeser IR RERCI e Oy aberart
VaSCLﬁK%iﬂa?i_@;h, pefiabiolRin @kordelsNRuURHGEn2 A% discklers IdedBlor NF-

wal I k- Jankowska et al., Environ Health Perspect,
kB dgg6gylathon. 86@ofiifglyMoynmmuddeof situcturadl FoBinola. (D)Gndfor pR@@thceutical

~Sept emher 4; j ec | ., Front Biosgi. 2002, 16-23;
compgsgppg‘ﬂgeaqg%&a%e_qsecgi&g%}p jprg¥entigy 9t ong giygasgHr g{’f‘?é-eﬁ%@,
conclRr W tréatif AndtRsr (BY Eﬁeveﬁ Wwilser's HiRade/ot: AIBAGWRY s while

BI ochem Soc. Trans 2002, 1 742-745). Still further,
treating calmeor dance with the invention, a conpound of

couteRn BHEY sipbors 37 Sl PERLER i #hd G nmpgeoutica
compldsRioas 8PEdmBountls BBRorniuda (1) Bfreatling @@Eﬁreﬁtﬁ@@@lbag tig€des or
. by dysregulated activity of the NF-KB or 10
disorggrs Pé@@ﬂﬁﬂ%ﬁﬁ byrgheaaatas@HaiAations qoRReram RO isesiserders,

Furt h ' N j : f
neurf B G AR A TR e PRt o

methbOedSefibalia thelak ahdheeiad Adorlindy,ieRtwelPwih eeafabability of those
human, as a preventative neasure agai nst various

of sk} iethe alf toassay aust wsrthe eqmapoinds pf steietusgl Easayfag( ) and/or

T
metabylishe didbiaetsp Aeurddependthtingd disordenspebesidp oONFSIB dysreguddtion.

Formula (1) and/or pharmaceutical conpositions

t hereof may be used for the prevention of one di sease
Therapeuti 1 Administration

The compounds of the invention and/or pharmaceutical compositions thereof may be
advantageously used in human medicine. As previously described in Section 5.5 above,

compounds of structural Formula (T) and/or pharmaceutical compositions thereof are useful
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concurrently treating another (e.g., preventing
Wl son's disease or Al zheiner's while treating
W@ 2003009034 The suitability of the conpounds of PCT/US2003/023031
structural Fornmula (1) and/or pharnmaceutical 20
conposi tions of conpounds of Fornula (l) in treatin
for the trepingent nt pmpgentmm of wariokissHsasess Obaracwnscdr lojeaberrant vascularization,

coPD GRS Bt BT G U e RBUFUE ALy B L oY R lysregulation
ObgREA Hsed'to Meat df?ré:uéﬁf ®8'4b&sd cﬁﬁbag&yor%o?&‘@ %anﬂ@ﬁhd@)bf the

nmet hods descri b In the art and herein. Aclcordingly,
inventipn |asd/ﬂepharmat¢utmaie:oumoamoh$ thy:reof miay bs@dmafistsieid|or appiled

singli 44 PR RSB PSS BT e P e By PR o
phanﬁ:i&ﬁﬁém ch %)I)glﬁéﬁs tHére@Frﬁé(ﬁBlEo Bb adrhkteréd SE M pliel Etigly9 th

abol i sm di sorders, neurodegeneratlve

combmaglgnd@ﬂgoth@ué@nngcegﬁcquy a;@qu:j Wg@apmgﬁ anti-cancer agents, other
Pr,
aml'%g%ﬁﬁlgl%i %/Igsrft(?t%e%t&g‘% S &Cﬁg?]ﬁ%ée‘& tlﬂ‘ drrp05| ?Bg%g -

0b631t3h@eﬁfsl) inclydiag o&ﬁv%ﬁlp@ﬁﬂusfmeuﬁ@sﬁtmﬁ human medi ci ne.
previously described in Section 5.5 above, 30
&h@@@ﬁ@@t By enion pEeYifen meBpds pfdreatment gad Brophylaxis by

adm@%gﬁt;%ﬁ‘g% ?4 ﬁ%f&dli AEROSH s}xbg fre l{tféﬁ &8¢ @faﬁeﬂﬁ%flﬁ%ffe&pve\ﬁﬁount of

Us2003 3031 or t e treathent or

-a phapmacestital@nmpbsition awlier aingrasd of tednwatieni Thelpitient may be an

. aberrant cul ari zati.on, tab lism
anim @y or e Er I Bagh R ot R & 2Rl ¢y or
NFPheBesbibESapduRLs Wof?‘lﬁﬁnor h@e@ﬁcél‘éohﬁa@ﬁﬁoﬁofﬁh@ﬂﬁ@ﬁhon which
| S

the above di seases or ders, ounds of the
comprisg ene bbmommn@oupése@fﬁh@ syenter, gibly ahsinistesederally. The
ni st ered a i.ed
compoux S %ld??rg)lrl]l cgutl com Lg%i.jﬁ(%ns ofYhe emg%lrtr%% lﬁlg %l*bet %dmmlstered

by arﬂymﬂeaﬂcbmbr@eiﬁ kdte, f@ﬂ“@raﬁ‘gﬂ@ byiiefkios orboluk tnjmni hestsofption
may al so be adm ni ster or applled si ngl

through gpjithedia] ormusacHtageens dmwras (gge Otal mRugopa, T luav@ indgsbipakmucosa,
etc.). (ﬁd&mlstfgnlaﬁ caffBL 5 ays?e?ﬁg Or 1%4E n@%h e\ﬁtdlgﬁ{fery s% %ms are known, (e.g.,

I -angi ogeni ¢ agents, ot her ators’s as zinc,
encapsahltlon lih Eposoees.ahicropartitlas) técrocapsules, @Iapmlildsyetag et 890 be used

|nclud|n ot her unds of the inyenti
to adggfistghg © /o PBEe el ShEmRO M O ipktioy Methods of

admiRRRIbA Riude, Bt aR At Hhnded 8, iRFadefn®, Rdbn@fiuldrNinkasditSheal,
such treatnent of a therageutlcally effecti ve anount

intravghous snlbﬁaltam@w iriteanpsab alx ¢reh sahlthigoal, m@ﬁp@ﬂah dntegfcerebral,

1ntravag Zlagl? e'rr%gl rect ﬁlé’pnﬁifﬁ"g a r%e 1a£1 yéﬁg%li@ﬁ ly Emgle ears, nose,

eyes, Iwmn The @rﬁéﬁaﬁﬂbd@@mmmﬁﬁaﬁmdfs%ﬂ ke dRcRtibh ©fthe
conpositions of the inventiaon, which 15 conprise one

practifjongiang wibkfspardin-Rart wnoa thesitsef tinmegical Gonditiona bn jost
st R Bl e EBP S RE R R smlapagmagevtic
commsltmdsrbfnhs tlmreadon into the bloodstream.

In specific embodiments, it may be desirable to administer one or more compounds
and/or pharmaceutical composition of the invention locally to the area in need of treatment.
This may be achieved, for example, and not by way of limitation, by local infusion during

surgery, topical application, e.g., in conjunction with a wound dressing after surgery, by
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by any other convenient route, for exanple, by
i nfusi on or bolus injection, by absorption through
we@piotloedosal or nucocutaneous linings (e.g., orBtT/US2003/023031

mucosa, rectal and intestinal nucosa, etc.).

Adm ni stration can be system c or local. Various
injectiff] hyMBEMNsTY § CRIMBteR LS HiO@enf a cep@sitorgforehcrapans| cftan dmplant,

| i posomes, mcroparticles, mcrocapsul es,. capsul es,
said inaplant)beingaf anOT0Use NORPETOUS.PT LEIHIAP S Ié?telaalcmﬁgmﬁjmembfanes’

ands of- [ I 1 ! td i
such {30 Bie ROFTES t s, (RTRE Bbb Sl sl HERRIR Be by diret
injectioh At thedité Cor foitieratiey efdancdrior pahnis ul ar

i ntraperitoneal, intravenau subcut aneous

D desirablyy

| Ft PN DO BIMAY OF RGeS opf P} mERpmpounds
and/orlbél{alg‘lﬁ&%ﬁg?ﬁ%Bmpoéiﬂ&ﬁsaé(ﬁﬁf Fﬁ%mﬁ&nr RS CoRtal ne®ohdbysiem by any

Ion, “or topica particularly to the ears,
suitabledete, Rbluejresintravensiqutar, iftrethoead fand epidursbiigecgion. Intraventricular

.. Aadmnistration.is left to.the di,scretion of th

injectign 74 s %ﬂilfa?%ﬂw W RN SRt Lof SR Rt Erhed 18

reservkg?sdzﬁ% GROnARA deb@Boir! N MOSt i nstances,
admnistration wWill result in the rel ease of the

c dngrmagrdind andipophashaserdical RMPARition e fsdnysnsies regy alspbe
. i.nvent.i on. i nt he. bl. re . IR NN .
aaming SR et e Mg S PRI 20 o lRGEbA b inhalation. o
comp&RidaraTphbineseutdAl enrdpesitiq@helthaneuttiorahay bepasichicotly
~of the invention locally to the agﬁg in Qﬁedgpf D
deliverpdsiarthe g by piwsnher pf deleaeili deviets: Frop FxamRifipt MetarrlPR%
Inhalé%ﬁ“W’)’)? (Nthl.idhrﬂtﬁi?& QaﬁﬁiistQ‘X tHa® EQtaih A SARANIO 15 bbﬂﬂ{g propellant,
surgery, app

opi ca Ication, e.g., In conjunction
(e.g., dichloradifinorothethans drivigoedflueronsethayer gichloyot@pafigoroethane, carbon

. .2004/009034 PCT/ US2003/.0230 i.nj ection, .b n
dioxide rAnpOther suifAple,gaz glaéffbeélsgiépd&l‘iv%foﬁpmp°81ld%§¥/f e REntion
directitol tHPL@Rt .+ sai d inplant being of a porous,

on- porous, or gelatinous material, includin

neAtierzatiovely, 2 Duy Rowdesinhhlgs ¢ DPTedeyics meay, bEdiseg tgdrginigtey a

one, enpodi,nent , adm nji str.ati j t :
compPs SRS R PET 0BT e P Pl LR it i
typicallyl i iatrhéohaismlsticle &Y 4 Binst ISt crenea,claud afalyy pewder inside a

desirable to introduce one or, nore _conpounds. an

. : np or .
contajsienrwhislemey aen bednpled by Hieagenty REPTdRVISH #6315 { Gqgm in
the aﬁ.eﬂ]tﬂog 1P SRR iSHRLEIBY RRYDPE HNIBDIPE”) 598tk which allows for

I'ncl*uding intraventricutar, 1ntrathecal ‘and epi dur a
the délhjeecdf raore that srmvbetpéewicl dose. Mi)RRY deyivesrase dyetlable from

compaiA B0 o5t Gl BUET DY S SERORS Bl sphicma

and VERELY Pbrf exarPle cHRIRAWAE caARiH s oPhelktitefeubé fitdn inhaler or

conposition of the invention may al so be adm nistered
insufflatoe il pe fornulased conjaibing aprarder ik of FeempenRdpidhe wvpripn and

sl R Bt

e-convéniently

deAhotBEragpd 6F dehelthtgndybeussd ebéslivef a Sothpe@nsindnd/or
devi ces. For exanple, a Metered Dose _Inhaler ("MI"),. .
pharmpgestical cpmpgstion ahths frvegtion i the Smeds A liguid fpfayieyiqesppplied,

for e)pa%iql)lie,q%/ Rfaﬁ&%{ bgﬂ)toration. Liquid spray systems use extremely small nozzle
holes to aerosolize liquid drug formulations that may then be directly inhaled into the lung.
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15 (e.g., dichlorodifluoronethane,
trichl orof | uor onet hane, dichl orotetrafl uoroethane,

w@ 20080090341 oxi de or any ot her suitable gas) neRChES288023031
to deliver conpounds of the invention directly to the
lung. Alternatively, a Dry Powder Inhaler ("DPI")
dBVoreeniByihentUs febuligerid kel totdeliva a commpand dndiod/ or

phar maceuti cal conmpaosition of the invention to the
pharmaggigicaligpmpgeifioa ©F theagvengion da fheylung eﬁ @‘ﬁ’é&ﬁéﬁ%ﬁ%@# from

11qu1d%§u£f82rﬁﬁl§{1or9§‘ b é %o V\]ﬁé}&a{p‘fe "i'lltﬂh&ﬂg eﬁérgg ke fd%&v\ﬁjt?erl%amcles that

cont hal ed
may bpaéddély tinhal¥d (sehae/g(; Nsrmheylalemi \Beftish IJnGamcqrm99|9h&0 &uppl. 2, 96,

which Beigi incapattca nygmerense . BARIel o nePy e ighlle fRares
supph@@ %ﬂ@fﬁ%ﬂﬁ%}ﬁ&ni@%ﬁmﬁ@?ﬂeh@@&' 13@(S8&, ArdMeRiet @b Tohifed Btates

anl es ch as Astrazeneca, G axoWsl | cone, V\AX
Patenﬁ@ble‘} 954904’-71; mmg&er ISkgerRiia. Nl &tﬁt@svewnUNa 5,%0 619 van der

Lmdeﬁé?‘"ﬁﬁiv@ﬁ%gi  Fefitve SR s B el bRy g

TherafelRRY m x of a conpound of the invention and a
swtabl e powder base such as |actose or starch fq

t ﬁeg@ﬂsa}ﬂ@ndlmwﬁmﬂé@ctw}iﬁéméyn%ﬂ &P ReAeroRey deyicqjsaged t
dehve}g %I%ggl!g' ¥rid ardy/ ropipﬁﬂlﬁﬁgc%uﬁ o0 np?ﬁhﬁgﬁfx@ hefibn to the lung EHD

on o I NVen I's a
aerosdl [edidehg¢icleirdaap phérgy to acdbsolioe liguid ldplgsohmoné\madmapmsmns (see

e B Dk S0 R SYELETD 52 SHLESIELE Sl e o
e o R Bt et G 3 conpund

and/onplmﬂnamtlcalg:oum@dltmn ofl el imeention dothedumgiwith @nditiD aerosol device

armaceuyti cal 0 osition,of th entig .
and sfeggRRg R S iR EnEp e raet B ot kIR §fl B fgosot devices
may rﬁ&%’@ﬂﬁ(ﬁéﬂt@r&hmfr SS9 the %g&ﬁﬂﬂ@hﬁmgtﬂlﬂlhaﬁﬁpldeh@dﬁr ay

formfine particles that nmay be readily inhaled

tecthbEESe g., Verschoyle et al. Brltlsh J. Cancer, 1999,

S 4R 03 4l el B PSR s ot

invenfibhip Bar e diy erfedeh ElvehldYeSkﬁﬂaﬂﬁﬂmarladipﬂimﬁae (/SdBeLaNm V1990 dScience,
mer et _al.,. United, Stat

24915763 53 Froat el i Linoeees Bninarberapoh Gubcson Disopssah

, L e
Cane R5y e Ein ity gl P e (g, TR INE Yo e B oo oo
generdlig i‘hl}pewnnassn thel Dhdrapypoiinfretioeriiseiseand Canper,” Lopez-Berestein

and FGUF (80 oDt el s oSG O Bout | cal composi &1 on

Offn bAGKE MY diRABNE thetddtipoiiid. anBldPphaeieewicatleorhp@itions ©f the
el ectrical energy to aerosolize I|qU|d drug sol utions

1nven¢1pn smb@d@wgﬁagl L gl@stalge(breleamg{g@@sepregqrab Y OFglisagjained release
systerBF o e?r{eFéZlibe gifmel\ll% aﬁm%%?n%%%’useJ l(?eeetﬁfée? %Bﬁd“s%ﬁbn 1987, CRC
Crit Ref Biomed Eng. 14:201; Saudek et al., 1989, N. Engl. J Med. 321:574).

Tn another embodiment, polymeric materials can be used (see “Medical Applications

of Controlled Release,” Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974);

“Controlled Drug Bioavailability,” Drug Product Design and Performance, Smolen and Ball
(eds.), Wiley, New York (1984); Ranger and Peppas, 1983, J Macromol. Sci. Rev.
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the formulation may be inportant paraneters to
opti m ze when delivering a conpound 15 and/ or
w@baanewaut i cal conposition of the invention tRCT/82003/023031
lung with an EHD aerosol device and such optim zation
is routinely performed by one of skill in the art. EHD
Macewrod $emd2¥.btewe alra)LerwreealeﬂBBi,i Sevdricy 2081 199ePudng gisalt, 3989,

A it gt Cato ot 2t RS okt 711105) cpptigpmbodiment

polyRBEé RiatePRRT I8 68 fof 8lal GRERR rEl'erféSdeﬁfveItyh Prefefed ?olymers include
i nvention can be delivered in a vesiclé, in particular

sodigm fcqrh gmhylgg]@los_eahg@pxyp_tglg@cellg&,qse,rﬂ@elroxypropyhnethylcellulose
1
and BRROABOIsP b bG8t hearo Ryprob AT Rt ode] “Other

prefdmﬂeéﬂﬁsgeeah@frs RawdTtelriddbibed @Qlﬁel)maﬂ— s J. INRINYDEdk, & Prod.
Tf?@ 353-365 (1989); see (grgnera y "Liposonmes in the
Mfr. ;T84

ai9) &) Redelsiagigsting dag sdeasn arepuelt kpown to the skilled artisan

o KORSEFBLER L 00 gl oL A7) B 1oAY 350

c ohipmotids embdahmenp leateriawented prep amnﬁn@saﬂbmd @r drdlgustained

i nv ntlon ca delivered vi.a su d rel egs
releasg, frafiores gfmsl RGPS el A e vg{fi3 piopendent
solubilityQiE, glg?ﬁﬁtrﬂﬁéﬁ relésU yﬁ@% wigh M8 d gﬂeﬁ[li%ﬁ %%u:al ;of

supra,; 1987, Crlt Ref Bi onme
swelm d@lsolgtlom pbr ¢rogiog Qz e. N;lmEngmtroH;:N/EdLea@Zp%ﬁﬁgrs tHah are degraded by

BRSBTS o e
destrb?eﬁﬂ@l’ arﬂﬁdreﬂeﬁﬂ prédre)(i.e. ResdiiSontroBed delbiakpn, Florida

(1974 "Controlled Drug Bioavailability," Drug
Pr ranpihiet gRbaECRE OPBPHGA eTySHBicars 2 bseldpr oral sustained

relea%eg%%{l L{ﬂ%{; m?l%ﬁgt Xp r)?{‘{?lﬁ%i}%ﬁ%%ﬁf 6@@% %E.%@?%S). In another

emch&ﬁﬂiéMS@&@)ﬂW&%ﬁﬁ)hc dbhmemre usddfernoral susbdinedsieteasd Mlvb@\devwes
t al 228: 190: Du t 1989,
(Thomured ek alyr Unitsd Siates PatonpSar 1645776 T %Eg_lgge@g et o, United Statos Patent
No. N6ty epyrg. 71 105). I n another enbodi nent, polyneric
et érials are used for oral sustained rel ease
delni malgoth@rmi@dlmcmp@ tontwilsd-reledsadpstermedin berplaced in proximity

of thﬁyaag g)@lg& é’lf =N, uzr.n%q |g511a%1gr 8@%{16&4’ gs?tlul)nuotot}sle invention, thus

requiting romw@ﬁ&ado@ﬁiﬂthé %[&ﬁen{lera&e (Be&£f8). F@6bdsb,dh OXMERIAPXbplications
met hyl cel | ul ose) her referred cellul ose ethers

of Conirpled Relpagis Seutiraeepl( Bipite} Wakd8 (1AB4)), Otimn gentroliedgpleass

systeﬁ{s(?ﬂscuss% fn L\%Ié,rggel%}( 9%( §91f ?%19 152?—}1?§§ nﬂt&fa?s%tﬂque&jr ug

el ease are ed artisan ard

have been described in the art (Banba et al., hat. J.

Phalﬁlmmenncal Toifipositioydof)the Invemtiohher enbodi nent ,

erlcc ed pre ations, can be used for oral
bkt P ErElal mmonicss FatRoA PRBPLHLetiective amoun

of oxfe%&ﬂdwc&ﬁf;&m@mﬂa}ﬁwﬁﬁnpﬁbﬁémy% m%drlﬁea feﬁh 46 Shth a
sol ubi pH-control | ed rel ease), polYy

sultaWetamoanmémltﬁnnpwe@lbnmmtablatvehlgre 50 as to provide a form for proper
administration to a patient. When administered to a patient, the compounds of the invention
and pharmaceutically acceptable vehicles are preferably sterile. Water is a preferred vehicle

when the compound of the invention is administered intravenously. Saline solutions and
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swel l'ing, dissolution or erosion (i.e.,
time-controlled rel ease), polyners that are degraded
whoospemyses (i.e., enzyme-controll ed rel ease)Pemtis2003/023031
polymers that formfirmlayers that are destroyed by
an increase in pressure (i.e., pressure-controlled
aqueows| deatrede arltbglycerslt sohitioancentedso emdroplopehis, liquedrothices,

e P AR ol S o Bl U
exciptéf®suchbis 8pch! Qfkcosd, e si80se, 2BREHI MBRLriceORGR Malk, silica

osnotic devices are used for oral sustained rel ease
gel, sediviny sfegratbe glycersol momoriestate dalet sogium clioritledlrigtl skissmilk,

etvecs BhISts, eyl whbospd GRS Bl Sl swh ufce

compsiiont,10¢idd) @nede ot @iAoE amolfts i detthg dt cRIUAKifYThE Ygents,
of the target of the conmpounds and/or pharmaceuti cal

or pEE BRI agshtso fin additipn pukilipmstabitigng, thickgningnlgbredtipgand
| system c dose (See, e.g., Goodson, in
Cdo&%%%lqn%%%%gti ons of Controlled Rel ease,” supra,
v dPhar@acqupicallcbhpbsibiond Ofdr)singd tmnpamdtaf dhd iadentiohegscbe
syste di scussed in.L%EEFL, 1990, .Sci ence i
manuaeured by Mepns of gonvepienahRjag flissolying g g; @gpec-making,

levighiD @auldi ST, @hcdpBfatidly 8ftdppthelday Igﬁ’ztﬁ:@é TOCESSES.

phar maceuti cal conpositions contal _therapeutically
Pharmpdeatical\conmmpositions mej be femutaterbineconwergivnnaldvamfer tfisg one or more

inventd on rreferably.in purifi.ed form..toqgether w.th
ohysigoLEHI S erhiic Sietsy R bleiniStts LA TARESURER sidiie
procasSif Olf GomBOurs off thefihPitide irdo fp\%?ﬁi‘afti@hs 2008 be used

admnistration to a patient. en adninistered to a

pharmageutigally. (Rraperdrimeptenn is flepandentripen thoiouoiademinisiration chosen.
p ' [.C r r Ly
oPOSTREEA bl RESELTAL RO DUELES R R Pt
suspensivpsumahiisibn  thsleisnpidlntpetiets, cipades, bapsuks @dntaining liquids, powders,
I nt,ravenousl y. .Saline solutions and 35 WD 2004/ 009034
sustajsiegr §Pﬁé B, SHWOUSS FaR1lFiga% 2gie8ols) spEays gluspensions, or
any ot Ybin®? SHitHA RSO ]RDnE @ﬁb@&iﬁ%ﬁlﬂ%hé fﬁl‘i’dﬂn céﬁ%@‘%lf}l &eptable
particularly tor injectable solutionhs. Suitable
vehigkhisranmpsule (seale. gv.cBriosivedd ed ad.o Unimtetl Sthtes Ratait Poe 61688 368 Other

exafs 38 PR b B3 vl BEG raiRuib bl
Remfp@eThE SBRAGSARIAFaétRe of Ph&ma@?,@lﬁliﬂgbhﬁ@cﬂﬁge f PRfmacy and

~skimmlk, 5 glycerol, propylene, glycol, water,
Sciense b GE e, QQ%Q{I i ke. The present pharmaceuti cal

. - i o i oor
e R T
solutioub f getd, pnt@gets} Geanhy) sispensiomnercaasis hiclltnowatialhd drzi ng,
t hi ckeni ng, lubricati and, coloring agents nmay be.
usBHFLeIBR ggme@mse%qlu Jhps<ierich fog gpipintsatignay tnjection, e.g.,
b SESRRM ol (AT A CRUMELI R 1 vt
thosedteaigned fakiamgdermal, transmucosal, oral or pulmonary administration. Systemic

formulations may be made in combination with a further active agent that improves
mucociliary clearance of airway mucus or reduces mucous viscosity. These active agents
include, but are not limited to, sodium channel blockers, antibiotics, N-acetyl cysteine,
homocysteine and phospholipids.
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| evi gating, emnulsifying, encapsul ating, entrapping or

| yophi l'i zi ng processes. Pharmaceutical conpositions
worey4l0e9080r nul at ed i n conventi onal nmanner usi NECDOE2008/023031

nore physiologically acceptable carriers, diluents,

exci pients or auxiliaries, which facilitate ]
piBeve sinhedinfent drepompeunds ofithe invieyiéen argformmilgged in accordance

vt ByEACHRLRRS, A Tnfi R fnlt Ripb B RARETHL s

admird§tratidingd hainian Beid B SBybicalllheompAsEL bf fedhvaaeen fordafravenous
conpositions can take the form of sol utions,

adminggfrlionarespiutienmin steigle, isqtamip agacousbpffer. Fosinjeetipn, a compound of
' | . st i o '
e BT A8 o APRALER AL DL b BN s
compatible b ffas sudeaodalks' solioayRingstisgduniing osphyeiologicwl saline buffer.
of her form sui 1‘(abl e for use. |n one enbodi nent, the
The Sﬁ%?ﬁﬁ@@m@g} opmylatory pEEIESUSh a5 ewspending sstabilizing andéor

’dispelg’ﬁ‘%ga&%rll%% Wﬁn%é‘@é@, ﬁﬁ&f’lhrmacyﬂtjiéa? Qoﬁiﬁ%@g %ﬁiﬁgo Meude a

_ O her éXa es of suita r neceut 1 cal
solubilizirigrd gent. Rbaembestical esmpoditohsi fior itavendus @dministration may

. Remi.ngton: . The Science and..Practice of Pharnpcy.
optios iR losa bR et ah gtk geseapiiatdie siisgffhe
injectfofl tG&RrallZ0RR)ingri@Entt Bl stpplicdeTingt: §ép"aﬁ£télg Br AERTBEMAS in unit
of the invention nmay be fornulated as 25 sol utions,
dosaggdpmn, for eramne. ¢s adyaphitized powgener wier freq eoncepiratesin a
- e ) ' l.at.i i nel u
hermfftaly SR oot Sul s an SRR G BB REARR PGSy or
activesageatt Whew ti, contpotuad/efthe snvehtidn Sadadnistred Hynhfigidngitahn be
. or iptraperitoneal . injectiqgn, as well as _those .
dispenyed; %ﬁ sEimple. Vit A disien bortle spmtaimsssienic ghamaggutical grade
. | ar e . . . t
L S b k] (e PSR Fad bR oy AR an
ampotlearf stempr wetes fB Gnjmivocir lsalareycanlbegravided af thal thevingredients may
be mi2L redutce r.rucoags vi scosity. These active agents
e mixpd prioflo 3 métf “Hot limited to, sodium channel
biFee khisnmucdBdliadindtistfetion i @itk agpi@ £4t8 %o the barrier to be
honpcyst ei ne and phosphol i pi ds. 36 2004/ 009034
permaaEeH awspewEndhaipmulation. obecheprvetinte ate, senpially knpion e aft.
t ' : | for nul in or.dance . W t
- ShetREBhosR Sl Bil e B TR BuDRRELF GRSl dtaptess
lozengebapquadus or oilyduspensionsipradiiés)pstdat) diuliiond) dailes, syrups, or

. . beings. Typically, conmpounds of the invention for
- elixirg, dor %‘\?@W&J COralfy linindisiad pBARACEUASH CRMBAIiqns masseionain one or

more gﬁﬁmwgaﬂyﬁey&ah@ﬁ% gevFetEﬁhig igg&ﬁg s fRhcfoRERA R or

e fnvention na ormufatfed I n aqueous
sacchami; flavorisg agangs sichbs pgpperminhyyodi af wigiergdebny, oc ohgrast ¢dibing agents
buffers such as Hanks' solution, Ri r's solutiqn, or
and PO i g o ThaT e PprTREsioa b plaB R promi e dfiearsh
wherd DItBIERSQAN fRHEE McScohlpobitidfs fidBeREARE to 841APHikIntdghion and
and/ or i spersing agents. Wien necessary, the
absorpfieiy idbe gastiogitestivalgtst, theselty prayidingosustainaddstian over an -

extended period of time. Selectively permeable membranes surrounding an osmotically

active driving compound are also suitable for orally administered compounds of the

invention. 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
37



10

15

20

25

30

sol ubi l'i zi ng agent. Pharmaceutical conpositions for
i ntravenous adm ni stration nmay 10 optionally include a
wo omaloomsest heti ¢ such as |ignocaine to ease pRCTIUSL003/023031
the site of the injection. Generally, the ingredients
are supplied either separately or m xed together in
througih apét@@gThésRdelivdrg placfsanpta prasida ahy:mhhdtll}zm order
powder or water free concentrate in a h {lca{ Y
delivary radile 8bAPBATAFC Lgspikadp lesAf dmmedite wlape fyrrulations. A time
delay' n%jdeﬁﬁt 3519 ?g Qﬁc&ﬂﬁﬂﬁh&i’eaﬁfte 0 g'bé%Sl R8N maNEd BeRed. Oral
e rnvention 1s m ni stered Dby 1 nfusion,

compbﬁltIOﬁS'ICdﬁﬁndl'idd stapdand eehicltosuchx a mpﬂm;tomactosarstarcﬁ wgnnsmm
bottl e cont ai

ni n er|Ie phar maceut de
stearady, SOUITH SRR, SRSt TRCI LY o P i iy chig 6 o5
E?Jﬂ% | ction, an anpoule of sterile
prefefh@[?@f or F%ugg%llgg%&or sal i ne can be provi ded so that
t rf@r |omg liguidepreparntigns sheh an, fadxpiply; suspensionsneliniisand gpfutions,

t t r at t
suita 8 sy Srb R on A epeap 5k S IRk Re gl (s oo
prop}HEhet g1§cd’1p trpmyaﬁ&yleﬁfé gl Rt eRe rp@lyeamaleaglyzcog)aﬁag abbnols slightly

har maceuti cal, conpositions fo
ac1d1@b1aﬁfera bpﬁWﬁ@n@%ymb@{ ioegh @Wtéﬁen?lgﬁtet aspdats at between about 5.0
u
mM tB \Aggt?gg)s 0 nﬁﬁr gﬁo%gﬂftloﬁhlh% lfﬁ%ﬂ&@ §%e%lss pregéﬁgt?’\le?( Iscroéon oagents
bile saigrpylearntbine layd &rémhelmetyebeeaﬂdpﬂlar maceut i c al
conposi tions may con a‘ng one or . more o i onal

= e ARS8 1 RBUTRRP s LS RS Ak the form of
table{srfé%lg%?'etgsfgﬂﬁﬁlﬁﬁﬁ lﬁéo&énﬁ(ﬁﬁfﬁﬁﬁh&z flavoring agents

S peppermnt, oil W ntergreen, or cherry
c dlignidniyug demtudations dulpib@fer usengith gelmlgersta@d piqoid; speaylevices

| | bl
T

phariSuAehllyoacdeptable VeRic Rl PefatabB t}w’tﬂlarrﬁﬁl&@ﬁwﬂy%cdpﬁaﬁlé‘leehlcle is
gastr oi nt estinal tract, thereby providing a sustained

a liquad svabrasalerhohwater, pelyethilere glpplow agferfiracarks). doptiapelly.
anot]%é {nrr? g%a”eon’ébadﬁé‘f  attef {h%lﬁ@%spg%rgge g@fﬁg ?élhﬂor?’Qr ﬁu ypensmn

ound or oral
of cogfpsundssahe ﬂl\&ﬁﬁm UPrdferablly, tthie muteried i fiquid sich ashesirohol, glycol,
| ater platforns, fluid frognthe envi roc{r%@

polygltieal o ﬁéﬁtﬁga%ﬁebé%ﬂﬂt@dﬁ@ forpasmg i $rae SoRIGORRPT

kA&HNn B8R (see, e.g.,
SuSpéé%{%%sﬁﬁtg? Lo 160 5 i il dh Bl B ARG I BoBaRIOt MO8A(see, e
Biesdlld punitedaBtatgs datent Mo. ShE: 898 @iesabsky, United iStatessPatent No.

ide an essentially zero order delivery profile as

555€B§§sed to the spiked profiles of i mediate rel ease

f OAMBshoufASf (1B ihvdiBion Bl A¥oBR Bihdkted UE Fectis 0Pl a1 Ol
nonost éarate or glycerol stearate may_al so be used.

phan@eeguticalnepimoiitions slchan supnesiteliessr apigalion ISAIaS| e, IEAining
con GRSy RS 1 L6 TIPSR Masheer o ©

et I additidh toahe remiations dRCEb&Y Iﬁ’é{/fjbuﬂﬁl panpand of thedhvention
may %{Sg %g formulated as a depot preparation. Such long acting formulations may be
administered by implantation (for example, subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, a compound of the invention may be

formulated with suitable polymeric or hydrophobic materials (for example, as an emulsion
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For oral liquid preparations such as, for exanple,
suspensions, elixirs and solutions, suitable
w@200ni0e9034 exci pi ents or diluents include wat ePCT/US2003/023031
saline, al kyl eneglycols (e.g., propylene glycol),
pol yal kyl ene glycols (e.g., polyethylene glycol) oils,
in anatophblasoil)driighttchaide rasingioe abspdrimply sobibledanivatives, fondxample,

H.6 (e. acetate, citrate, ascorbate at between
asa%%’%ﬁly&?"]g‘blerﬁﬁfto about 50.0 m\) etc. Additionally,
1 @wer b REmPORH S thPOSRINA bV, 1tciﬂ:!1}pt5é 1ﬁglué&ﬁ?1ta§1y Og the above-

bile salts, acylcamtines and the ke nmay be add
descritred foualatiorsdsithe feeramid, @mhmeph@allnme&wab@s#alt a solvate or a

by PR e e 0 se TR AR D S Tt bgecic

may 5@151%1551@& b9 '?f@acﬁﬁh (il s dsQind YaR1 1iendle ReubESA §q@é@>ﬁs and other
spray devices and EHD aer osol devices w |

protiq §C3V‘2m$ {hyn ithecdongepcadingrirsastl Mt he i nvention with a

pharmaceutically acceptable vehicle. Preferably, the

Theaﬁﬂgﬁﬁﬂg' cally acceptable vehicle is a |liquid such
, water, polyethylene glycol or a
peA kbupomebsfthe mvamion; papharmacantichhmimpoeitions tierewl ywille

gene@ﬂygd Lo al t C g he eg?f%%ﬁ'g); O\%ft{l% ilpgesﬁ E{l,glfqggiﬁioFolfltuisg trc]> treat or

prevent Si‘séa\fs@?l)ly ehs&ﬁlm% cﬁﬁ%@c&hﬁld BySatleb@Hi hsSH&a88n pper metabohsm
al cohol’, glycol, polyglycol or a fatty acid. %E’

disordess,eumdegerferative désiordreys andqcnhedltjd thepogmpoundsa; strmtural Formula )
aer.osol, devi,c

and/qz Rgé)ﬁﬁrpatsclggt? igclértn@c}%tgq&s %?eria%e CIrs gd%ll?lstfbl‘segé)r a%plbe% na therapeutlcally
effecBlesabalti , United States Patent No. 5,112, 598;

Bi esal ski, United States Patent No. 5, 556 611). 25 A

c chscmeim pf ¢ Remponndrafiteminyention the widl Heifogiivetiadhg weatment of
s o ARy AR FRERACA SO SRR G R B

or conditiveind@an be guepoided by ytahdad 2liicahtecimiqes RAovn i e aftras
In addition to the formul| atjons

.ot I d
Prewgu.éfz Ei?sg é fﬁi%\ﬂ%gﬁwyw wirg eﬁfmmaﬁmrﬁa Prfireatly B employed to
help RleRSA g%glmﬁ ayé @§ m@&a&&m I%ffsea{n ter b tl?‘fﬁ%ﬁtﬁﬂlg

act 1 or nul | on be 30 adm ni
adInlmthliWIil, loﬁmu(rseo be deqmﬂblﬂ ons arnong athenfastoys, the subject bemg

treate;do regzy(neg 19 lé?heaz%gﬁ,{j &%@V%&ty[ qs?@&%ippotﬁgea oLy f a 1métration
and th@fudbhehest thé pﬁs&wlﬁ%a;mﬁl@aﬁi ymeric or hydr 0|ohobI c

materials (for exa as, an emul si on 38 WO

g MBI o e B paarns?@@@p@hmr@pqﬂtm}l bya
s1ng19 Edlhﬂﬁktn%ﬁ‘&ﬁ q:[])gﬁultﬁgise eﬁ% 1c:9fon§%r é&ﬁ{ollgg éifﬁ%g Hﬂr& embodiment,

derrvatives a spari

the campbund¥\b€ theanamnipﬂ ufwﬂedzfveﬁehe)yl dira/lemttamed nﬂeaae hdihinisttation.
n%x he .i.ncl d in_any of the above- described
Prefef 1 this gmeo @eahéllerqogé)%e@%of the awanﬂ%@aﬁd@mt?ed twice per

day (RREEHARLBY SRlck pertiay! PBLifg Maybe repeated intermittently, may be
provided alone 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 the potency of the drug,

but are generally between about 0.001 mg to about 200 mg of a compound of the invention
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s hydrate. Pharmaceutically acceptable salts

substantially retain the activity of the free acid,
woreap4loe0pt epar ed by reaction with bases and t ePdI/Us2008023031

nore sol ubl e in aqueous and other protic solvents

than the corresponding free acid form Therapeutic

per kidogram badyoveaghin osdgetrhegds mvayrita readilyodetqrivamaddgemeihods known to

osi tions .thereof, will 10 generally be used in an
thea’gﬁgg f %@e to achi eve the intended purpose. For

usSyitaBlel doRade rBfiges REEME R endli$ @39LRIRhisGhtRRN #6hBout 0.01 mg to
characterized by aberrant vascul ari zation, copper

aboutrEiCaig peskilogting bpdie wsighh eSuitablsydnsegcanges foi igetesel and

scmi GG ok AR B Lb Ot PEbE@ e B ke body weight

Suppositirits SE@dret) @t Bhdug @.01MmAli grherta Bt S0ahilgrams of a compound
effective amount. 15 The anmpunt of a compound of the

of the yenfiqndrer kHegramy hody peeight pad comprisapctive ingredientan thegange of
[ o el n

sbouf B S o5 AL REc BBl oo Bl aaef it

intraiosvahi«r) mﬁapmndleaa Bulhﬁtaﬁeblﬁ; epidesl, bybl&t@abkﬁﬂﬂtrmderemrﬂal

technlques known t as reV|oust d crlbe
dmipigtralipp 47p dhih er‘fﬁlgs.og .-'fte 40} 108 doAbest RFBRA bydy

Welgﬁ’te FRREQY ﬁgseg fhay I%leﬁtrilﬁﬁﬂ%& FbrPRSsk! M&% TRAYEP from in
The ampunt of a“co the 1 nvention
vitro g aminiad nmdeldewsyst@m@f Sweawansreal medaisawrﬁwﬁms a@rg welkingwn in the
art other factors, the subject being treated, the weight
" of the subject the severity of the affllctlon t he
MenRedongfoudddd Mhé fnfvehti@are phsteably dssac;@arﬁmztr@fana W@ vivo, for the
prescribing physician. For exanple, the dosage may be
desirefbihicrapeiatir ¢rmr@plwmlﬁa@fe‘aty, PEPT ioowpIhumens. Byr examplaghaitro
[
éssa}/rgggfé gé ggé'd]qh dgfrg]rm \&'}Hé bt Q{iﬁlrﬁ%ltloﬁ %ng e%g(ilj{] C?‘ﬁ%ﬂ}tlﬁl? okﬁ%
inveritiovien hicombaadonl ef corepamidbyf the ahventish ﬁ;l prefdrreé fceae@cmg

adm nistration. Preferably, in this enbodi nent,
ﬁ?@ SORPOYIKls of HRERY TN ARaY aé%ﬂ%f@éws@ere@ i E%efé@ﬁlve and
safelgs?ﬁ/géﬂﬁ’l ﬁneﬁeqf%té}ﬁéy’ once per day). Dosing may be
repeated Intermttently, may be provided alone or in
c dfrefenaitly,crthevapdutioalheetfehtivg dognal axaynpoond ofite igentiong

deseeg s Wi msn e BerggFs Menef SRR et masi e Rl
Toxi@8d MofipoahdsUT tREROBRi A by Be &&E&'ﬁﬁé’d ﬁ’sfiné i’t@ncﬂﬁ‘dﬂ ghanr@b@utlcal
are genérally between about 0.0 ng to about 2

procegiures agd mpyhedeasilytasecriamedrityi the sklﬂgd WS 012he0®9@ Batio Detwween
toxm%-dr ﬁé%%%ﬁé g&g’cq ?’S]Tge REedo, {u i UAN gbgo\fnnpe%hg g% thlc(a ﬁgve%ggn will

erm ned

prefet‘dhﬂ?y axtibis gﬂnaﬂaltby i glhahéta}séﬂtlb lindiGesiih aohttn iSRG anPdig@ders.

for intravenous % ) adm ni stration are about 0.01
The cﬁ;tjagq)of a compound o the inventions described herein will preferably be within a

range of circulating concentrations that include an effective dose with little or no toxicity.

Combination Therapy

In certain embodiments of the present invention, the compounds and/or
pharmaceutical compositions of the invention can be used in combination therapy with at

least one other therapeutic agent. The compound and/or pharmaceutical composition of the
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about 100 ng per kil ogram body wei ght. Suitable dosage
ranges for intranasal 5 adm nistration are generally
W@kwuno®3N1 ny/ kg body wei ght to about 1 ng/ kgP@pug2003/023031
wei ght. Suppositories generally contain about 0.01
mlligramto about 50 mlligrans of a conpound of the
inveritionent ilenthgrapekicl aggntarm mothdditbietyhdr, aote prefiyrablyesyaetgistieally.

In & RERRS STRRGBIHHb RS PRUSS §ebeREYeL LG Pra Bhapooi ical ofipobiion
ofa doﬂ{ﬂoﬂﬂa‘ SEe %‘iven'tlﬂﬁ {ARREihisRRS onc RV E AN @fﬂl@ Hédministration of

epidural, sublingual or intracerebral
anothed fhierdpsttiaagent, véneh inay bhgart af e safne aobaunaoeuml composition as the

comeior (e miRiBs pr AT T e e el Tal e Tnarobes

embdibmes phdr@RtdlicaMdoiidsRiondTiaBBmpBBEEST the Sivehidoh RMministered
Such ani mal nodel s and systens are wel |l -known in the

priorgr subsgiient toraskuinistration efanothey herapsntianrgenpr ef er abl y |
itr
t heﬁég[ Viai cl¥lc§’}rn %Fop%ﬂ %8?‘;’% glé{’ e cogﬁ)ou%(?sor %?orr p%grm aogutical

compuisitdns of the invexaoP b bé Msed i b@llbl&ﬁﬁ@yﬁlefa@y with othed to
det erm ne whether adm nistration of a specific

chemoghgrnshtic agenfsie-g- daingngenls (age BN SR (e-g-»
cycldgoﬁ%%?(%h. sthiddd, H%é%ﬂl%%&ﬁ‘ar?ﬁe,%&f)ﬁe{léﬁ@hfo%mﬁﬂpc' ng

The conmpounds o nveriti on may al so be
hexanheﬂlyhmlamhedﬂm@e@ aikﬂesutﬁnﬂesa(m@ ’tmalﬁléan),smtrgscamasaﬂnazmes)

antlnﬁaﬁfg) as étgg %?d g{aif er abl idg:?e a:nH %‘%:] P%rlquyacil floxuridine,
cytoéﬁ@é»ﬁamﬁ@ﬁd& @fcS), Purihd dnalyeR\(E.8€ ﬂ&@pﬁ)@aﬁhe Ghidgmedihd, Fentostatln
y

wi t hout causing substantial toxicity. ToxicCit
etc.),gehpelpiedncts (eighevinblosinei vnctiiestorpsidss iertinngidgsfasgnomycin,
I
T T R L IR
interfeednv#ipln), flatkiuin asétdinaton pauplegessles els-platiinhig, carboplatin, efc.),

t herapeutic i ndex. A caonmpound of the invention wll 25
mltowgﬁ,mwwrpcghw% GOHPPRES and Anta gIsts 64,8+ prednisone,
n sage
hydr i Sietdhe Cfiblef fheloR AR Ee i b O pentrdl R ™
diethplstifbestadl) sthing] edttatiioh, tamoxﬁeng ¢estfsteconequrbpibnate, ﬂuoxymesterone

tlonstht i nclude an effect se
SlutaniQey DR i by e OLRSIIEALS PRS2 LSSy Fetinoic
amd@iﬁ@?ﬂbl‘ﬁﬁi@lses%dfoh Ber/aBi964) thihZVIGHing Bine AR v ARB AT Spoptosis-
and/or 30 phar maceuti cal conpositions of the invention
induging agents (e, antisaserbieieetidsn thah blogl pnepgenesiwhich dalybit eprptosis,

tomep e her?@%{a Pivaebap RO S 4 swlsylin-1p-
conv?ﬁ-ﬁé 33}91%%0&11!’1‘6’%151@)& RR ol RE G HdoRisBI &R bostyril

can act adgl tively nore preferably
derivativiess gfc9t dhelatory (penlcnllgnmp,emm, rt@@lt@ﬁb@ab gdhothepanti-obesity
onpound of the invention or a pharmaceuti cal
conposition

agen{:s

Therapeutic Kits

The current invention provides therapeutic kits comprising the compounds of the
invention or pharmaceutical compositions of the invention. The therapeutic kits may also

contain other compounds (e.g., chemotherapeutic agents, natural products, hormones or
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of a conpound of the invention is adm ni stered
concurrently with the adm ni strati on of another
wo bh@sapess | c agent, which nmaybe part of the sam@I/Us2003/023031

pharmaceuti cal conposition as the 5 conpound of the
invention or a different pharnaceutical conposition.

antagomists) entirengiogerivsidiagents or mhﬁﬁmrs;Wsiis: miducingpgeits dchelators)

a conmpound 0{5 th nvention is mnistered prior

OTP%WE%BEQB%WPO?I 0 o‘?%th?sgto COMPEHR a‘llzinot her therapeutic
agERdrapeufic RAS hiaGWadé a sindlcUddtes RhicE¢orahR %é’@diﬁpodﬁ @f the
conpounds and/ of pharnmaceutical conpositions of

inventippeos phammasavwiidabceraperitionsef s inggntion witheorapiphonit pther
ot h

componeﬁtts gel % egé"%lng‘%gﬁé‘g@e ut hﬁ%’{ngl?%}l&lc%l(cog%osmons X% %ese Other

comﬁ)ﬁ@ﬂgmﬂ eyt destintf afaaner ey eatl ?(K&h’ﬂ aPieRgably, therapeutic
nel phal en, chl orambucil, hexanet hyl el am ne,

kits qfﬁh%tnggg)on 131:1,(191: a §gmp@1m;}[ efdhe @Vgntlorm;@p}mgngceutlcal composition
of hiVe AR R Saca bl A iR EBhnbirAibh WRHABOLS biiftiri Srafhon of Rkdcing
acli d anal ogs; pyrimdine analogs (e.qg., uorour
comgfdungd l@pr'eﬂirabéy a dhoslicngpeatia bgem,si heyraleirodict, ephkfmnﬁe or
anta %g%llt %gq?lgfqnlggogeggesé{ %ga ; Ol‘tp.[l'g.{].{li)ll 8}' a%w?:lg]gt glg 21!1(51@11']@ agent or a chelator)
ora Miaﬁﬁb@:ﬁﬁbzﬂ %om‘f)bﬁﬁf)h ?ﬁe‘r&ﬁ TRE ePRBs RS Jfehd k]b?ﬁg/q)% re-complexed -
dacti nonycin, - daunorubi cin, doXurubicin, c?
or eaph cmmnhmambpmsmarm dmtla@panfaglenpser to adnnmsifraimrto a
atie { pha), platinum coordi nation conpl exes (e.g.,
palicty 5. pl ati num carboplatin, etc.), mtoxantrone,
hyﬁn@@wﬁams I @At bival; BE prdvededBn 6fie 8FEhoRd TiRA@ Bb16ESns,
, predni sone, hydr oxy%r ogest erone capr oat e,
prefewé&y @Wﬁu@g@@@ﬁl@nema@éﬁaﬁe Iyré gtesile auequsesolution. e
s
comfy B8 BLAERS 1b b S Ao ALHN Ry b PR Bl o i
by addanxprbaﬂ suﬂﬂ)h(e eblvents, \ﬂllilbh aﬁ@eﬁcﬂblﬁﬁbmdﬁ@ ﬁnﬁr&)ﬂéﬁr dlStlgCt container.
[ itors statin, |n0| cids and .
pgﬂ"? fogiganer of adhérpp Shcdimpb 41 vl tftsﬁpli’foﬁ%f'}iy]i"i’tﬂﬁcﬁ’ﬁ@ge or
[ S
B b e S R
compomhmbthe katpwibh apgiktasn a seaomdvial op pﬂles@mtaner;rﬂl-\iclh alloRAIf¢r separate
tide,, Fas-assocj,ated f.act nt erl eyki n-
aosirg HRTREY s® BROB ROl Sie 5 BE s AberhiiRFibioRl acbepbi
liquid.et i noi d receptor agonists, carbostyril derivatives,

etc. % chel ators (penicillamne, zinc, trientine,
et Reeferably adhprapeudietkit wHbegntain apppsates (e.grhenegraneteaeedless

t|
syrmg&e ?@&fbﬁg&§ H@‘%ﬁpo[}h‘%ﬁﬁﬁ feg?ﬂ J@Bﬁ%ﬁ%& oikthg %omponents of the
kit. pharmaceuti cal conpositions of the inventi on. The
therapeutic kits nmay al so contain other conpounds
(e.g., chenotherapeutic agents, natural products,
hor nones or 41 WD 2004/0 8CT/ US2003/ 023031
ant agoni sts, anti -angi og%gent s or inhibitors,
apbipt ipgéntionris Ginihey defyeadtty roferaive kathefellowing 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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or pharmaceutical conpositions of these other
conpounds. Therapeutic kits nmay have a single
w@eoadmes s whi ch contains the conpound of thePCT/US2003/023031
i nvention or pharmaceutical conpositions of the
invention with or without other 5 conponents (e.g.,
Exampleal‘ Gmmmednreﬂ‘hm?meﬁﬁ oL RétrathigaslybdateD@dvatives
se other nds have di stinct contaj ner
fo hechohmEisiAYS A QR Nion G| GAISRY hmepti Dpriroxide (2
eq.) WiCaddBY & irhRBni e Jte‘ti‘éﬁu&ln&lgﬁﬁh‘?é‘(ldecgf follB®ed BY ﬁQltoh%d QateRuntil
phar maceuti cal conpositio I nvent1on package
all the @mhdjmetemal Wammsmiwda rThei sohutiph evas plaaddrom a$d>11aat ¢vaporafor ander

secon ref er abl a chem)t euti.c
vacuug degt 5- 2‘? é ckbqurs ﬁ%w%wesw %ﬁ%&%tosmamtama
const%nta%tlﬁménﬁ'tﬂ% ‘ng&%ﬁﬁrquﬁﬂ%d Ha bfé@i&tﬁ'gfegr e s@hd was collected by

apopt osi s-i nduci ng agent or a ch
filtrapdrg maslbeliwith adopoapapols ethaiwed, andaetietbyl etH'dreamldhpmdn&eﬁ wndef high

vacup Sl pamybe, BLE.Copl exed, o1 ach, copRonsnl, Iy, B2

remaﬁfémcwaﬁttﬁ@ida@tﬁbﬂ ﬁlﬂur_elwsIfﬁgttﬁltemﬂoq%@@@%malﬁ&uﬂﬁ@f solid
Ki t % be provided in one or nore |iquid solutions,

impugifes; ppd reappuct avas @tﬂﬁﬁb@@dsftﬂm thedfiliratepyith isppopandd) Vhe solid
S h
was (,Sotllgéte({l Bg %gtlfﬁ?o:ﬁo \v/vlsctgl gt\@gﬁ]rgo rogasnoiv\eh%a%ﬂ? ah dloeihyt(lz gﬁl\?g ar%detgen
driediunter Highy uadﬁlm bt 24dduisiinm vaéumml désiéﬂa&)rsmﬂmq;ﬁ&s%nce/\éﬂfgos.
are preferably provided in another distinct container.
The container of a therapeutic kit may be a vial, test

Exaxﬁﬁl@? Gen@sdt Pl%?éd#l%'foig%ﬁtﬂﬁ ggg ﬁgﬁ?orﬁﬁ@ﬁﬁaﬁ%’ﬁraﬁves

nofle stohdrqua‘m:mamamumumhahdet(ﬂ eqla ivtas\atlfied toarsuapensan of
ant.ai ner Il ows f or

amm g it e G e R Bt rymEmer Map O IM) and the

resul G AR wisHtirRd RP Ao egipelbat lu}id@&ﬁ@ Albe18 héwyi Hithis
Preferably, a therapeutic kit wll ai n appar at us

proce(d@rq;resultﬁdgn @rpreaipitate; dlaisodid was sppllpcﬁgbby ﬁlt@ngndwmhpé wath water,

1sopr8%£1% Ly ctia §f agfd) (%1ﬁt\§hi ejgerzgl? gg er tvlagl\l/nlgﬁ tﬁ? O%GITO sina

vacuﬁru ﬁbhe&at&ahlthkepireheﬁcé of BY@®N CIEthE: @qulthn kr&@hdinwd lar, the reaction
whi ch describe in detail, preparation of

mlxt@éwﬁééiﬁﬁﬁl@req ped theHirete aves sARceRERIeR ds vacp. dbs agaulime solid
| I
was oiendtl i PpEnREli e, e scbl e WechE FRANCRIEhA, cthanol
and dmhj'i etleer matl ¢hanalredamdemba gl oatsmniey 24 &oyns dic b ve@thm desiccator in
h W|thou parting fromthe scope of the invention. 42
© PRREEE 6. 9034 PCT/ US2003/ 023031

Example 3: Tetrathiomolybdate, bis(triethylmethyl ammonium)

This compound was prepared from ammonium tetrathiomolybdate (994 mg, 3.82
mmol) and a 20% by weight aqueous solution of triethylmethylammonium hydroxide (5.12
g, 7.69 mmol) according to the procedure of Example 1 and provided 1.05 g (60%) of the
title compound as an orange-red solid. IR (KBr, cm'l) 472; '"H NMR (300 MHz, DMSO-
d6) 83.27 (q, J= 7.3 Hz, 12H), 2.89 (s, 6H), 1.19 (tt, J= 7.3, 1.8 Hz, 18H); 1*C NMR (75

MHz, DMSO-d6) & 55.1 (6C), 46.1 (2C), 7.7 (6C); ES MS m/z (triethylmethyl ammonium)*
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Exanpl e 1: CGeneral Procedure for Synthesis of

Tet rat hi onol ybdate Derivatives The commercial ly
w@r@ithedoBe aqueous sol uti on of quaternary amoPCT/IS2003/023031

hydroxi de (2 eq.) was added to anmoni um

tetrathionnlybdate (1 eq.) followed by deionized water

h
116.3453% &hﬁozhwas p =01 g@g)@ﬂ's@é oNesl B el waeN,Jhe, 36.82; H,

’sol n a rotary evaporator under

7.95; Na6.u8ntomad: (53107 Hy hp8:a¥, ®P4.C for 2 hours and vvater
was replaced as needed to maintain a constant vol une.
If this procedure resulted in a precipitate, the solid

Examgﬁ:? Gf’#tk‘%ﬁlt_gﬂopﬁdatfer i)lﬁqtl%fﬂb %ﬁmﬁhdﬂliﬁﬁg | sopropanol ,
er, an en dried under hi h
v Ahisiwonfporn® wak pmpered firog mmmm@graﬁu@mlwbdate {1he0 g,
f P2 If th |
mmolf s FEfh U weiaapets sPREBR pf i e B %@ﬁ%ﬂﬂ&eﬂﬂ
g, 7.7RHRAEY Sccdbdifi@kd fhe pRodeiry bf Exfipledldnd poviled 388 imgdF %) of the

precipitated fromthe filtrate wth iso anol . _The
title cepound M@@Qrmgeé@héd%ﬁﬁa jorr A8 H W&lﬁéﬁp , DMSO-d6)

57910 ERRE sy 0 GRS 2o P B,

18H); C‘@é INARRE(@5 MHdz IREISPL &6 8nae . PRN205.5 (4yandd. E(2Z:) 122.7 (4C),
Ceneral 'Pr ocedure for Synthesis of Tetrathi onol ybdate
55.3 (BEY,i s (GC)eES MES M(mahylphmmagnmmnhmrﬁ, U ﬁéle)dlé8(rml (&=

12305 el PSS o B MRS R IR s 5 7208, Founs

C, 49|gngmyrgg Rf51Ms,@apdt he resulting mxture was stirred
room tenperature under nitrogen for 18 hours. |f

thls procedure resulted in a precipitate, the solid
washed with water,

D—.D

,Exa“}\%@‘i‘)ﬁr trathi Ryals bISLCROlNE) 1| ether, and then dried

unglefe iRstaht ap@ﬁcmmnf ﬁﬁ(cﬁénlﬂw wisitiiomalyB@ate Aasitheisame chemical
desiccator in the presence of P205. |f the

|
st 2 Ry Bl ersmpniyiny il igmaypats This Compound
was phdpat&l q’HOl’hH[FL t%ﬁ';ltﬁlgﬂﬁ) u e rgg gg %eﬂtlg%lﬁgl) Iaﬁd %304 Fby

e resu 'n wat er
weightialjh&us doluaﬁﬂ of tislie hiydrowile (M$ tze 8.2@inomol) saocmrdlpg tothe

NNCT Iy gs\gg@zwg@g 58 e ot

m B S8 FEOR oo Sy a0y o v e, 1, .57

3.79 (@ﬂi eﬂﬂ[ 843, o am}mmﬂmmat(rsmm)oﬁm WM MSDMDM;SO -d6)  67.1

513IE% and a 20% wei ght agueous sol ution
(20), 51326 T (fDFRONS 0 (paest, dh LT TAT-) 468 68 Usroh2poo).

d
A BSEET L  ROSS 71 Emls st wdet s
Foun&0C, 21.63; L, (66%; N, 6B9) SANS6; Mbrsmza( 300 MHz, DVBO- d6) 6

3.27 (q, J= 7.3 Hz, 12H), 2.89 (s, 611), 1.19 (tt, J=
7.3, 1.8 Hz, 18H); 13C NMR (75 Mz, DVBO-d6) S 55.1

Exanga@g[)?’rz] .’I%%ajchi&égcazbd%tg, bistSoetylbmal) M 2 (triethyl methyl

This compound was prepared from acetylcholine chloride (732 mg, 4.03 mmol) and

ammonium tetrathiomolybdate (500 mg, 1.92 mmol) according to the procedure of Example
2, and afforded 390 mg (39%) of the title compound as an orange-red solid. IR (KBr, cm™)
1747, 1728, 482, 469, 461; "H NMR (300 MHz, DMSO-d6) 8 4.47-4.41 (m, 4H), 3.72-3.69
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WD 2004/ 009034 PCT/ US2003/ 023031 116.3; WV (H20) 468
urn (s =12000). Analysis: Calcd for Cl4H36MON2S4: C,
w@200820%08%  7.95; N, 6.13. Found: C, 37.07; H,PCT/882003)23031
6. 24. Exanple 4: Tetrathi onol ybdat e,
bi s(triethyl phenyl amoniun) s This conpound was
(m, 4@1’)?31&6 QQ 1f8H9m GTT('SPGHM ¢ BIMRI(NS VDL, Pd80edd) 5. 1070 19(2(3) 63.9
ght aqueous sol ut|

O R, bk rﬁ?@h%ﬁ@r(?@)nﬁyﬁ/msdﬂfzdéce(tyﬂshdlneb 1445 S 19) 468 rn

= EGERTAIRS. SR PR BAnh LR ety and bk o
Found0C] 32.66;31(&®%; N, o811 5, 4497. 1H NIVR (300 MHz, DWMSO-d6) 8

7 .91 (d,” J='8.2 Hz, "4H), 7.69-7.55 (m 6H). 3.89 (q,
6.9 Hz, 12H) 1.04 (t, J= 6.9 Hz, 10 18H); 13C NMR

e b

( tT}Jnebbmbﬁin&i’lWias mﬁméﬂ frlﬁirréar?IﬁBmﬁm ﬂdh‘alﬁﬁd&ﬂl)ly‘t&tﬁﬁe Grey 19(2 mmol)
Anal ysis: Calc or. C24H40MpN2S4: C, 49
and Q]{m@hg@ﬁeﬁyltqmgéylagmggmgg:hqu&%é 199 @NRQI:@ nggol ﬁ:e bpl% n this

exan ileS {(%r %ﬁ?th«%l )anR a%ﬁwgﬁﬁﬁgﬁﬁ%h ®F ac et&ﬁﬁ{l@&f%%@ X’EQ?& ension was

I ne nt app icatio
stirrefldor thhmrmimigdﬂudl tuas atfive lightreedgirevder &drmedt ffhe pmcqal‘a@ was

filterd By Gt B e oS e SHas S AR Lo Bt The (0 of the
title Wﬁﬁit%ds%@ﬂ ADVadadal eAfalydid @hlcdol & MMNIBNIOLS,2C,

t aqueous sol ution of choline hydroxide

509
31 ZS(QH)nyjB &, g@gﬁrﬂfﬂu}ida@C@%ﬁ Ay &&;thé-PIo procedure of

Ex’f'l%% glaéth%g reﬂ{aritﬁ ,]ng u ‘}%@gmﬂnf %ﬁ%o&/asiﬂ?}l%ﬁ%bg §omb1mng 1-

chloré@-meﬂﬂdxb&ﬂ?aﬁ@@(&ﬂ‘él 38. B&ﬁ@olj 6ge Below ad tHis exadiplé fdr shiathesis) in a
2H), 3.87- 3.79 (m. 4H) 43 (t, .J= 4.6 iz, %g)) 3..13

25 m{ goung dyqjtomy sk il trimsthylpm mléé/ael}wsteeﬂ 17 mf, 3ymmgh). ghe

mixng%g)as }éét ﬁ ak Fé%lé 55)524%&?! %o&l‘éﬁ ) &d'b’fﬂ fgen?_&ﬁrt&e 4M WAR0d three

run al'ysi's:
umemﬁhasm Nﬁﬂﬁ}&;«étheﬁ TIR/solvent Was 6va@ratdd fiomaBe a@ieoB91a§br leaving a

clum§§ ‘v&g)éte s:éﬁd t 2 w;% yvgqgggwﬂ}zéogr%pqagp ragil ﬁﬁg@rg‘qlc&eg ag(?@msfo afford
4130k $1@GPbYhe Bembsgd. Thi s conpound was prepared from
acetylcholine chloride (732 ny, 03 mml ) and

anbishl-ghloreLrmethoxetiapo tas @reqoamd hygconlbuyag Afhwrl)of chloroform

with %‘%ﬁ&hg 'exgsgl?tggl {Tgf ]8]@59%‘)1%%#{) Y ngtreg%g%c Tos glurr? 4 Th‘rflon 1 chloride (5.0

ml, 69rrAngy- alhd@yﬁdinletds 5 i, 6%@1&1101)3%1)6 addéd séqmﬁuaél@%w@%ngé,kmed at
roonétglrgg/gu(eg for414hw> az@aaﬂ@%g‘cfgﬁ p@#@éﬁ%@symoﬁm&cu%ﬁomponems

WereAcUI)Ied @gﬁ@\g&% V%tze&fw&ﬁe& BvicE With 25361 WRIET anddie solvent was

evaporated The reaction products were filtered over silica gel and eluted with acetone to

afford 5.94 g (91 %) of the light brown component.

The mechanism for the synthesis of bis[2-(methoxy)ethyltrimethylammonium]

tetrathiomolybdate according to the present example, is as follows:
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(20, 58.0 (20, 53.1 (60, 20.9 (20); ES Ms nalz

(acetyl choline)+ 146.4; WV (H20) 468 nm (c = 13300).
wo\eakpedoss Cal cd for CLAH32MON2OAS4: C, 32. 55; P¢4/US20831023031

N, 5.42; S, 24.82. Found: C, 32.66; H, 6.23; N, 5.51;

S, 24.97. 5 Exanple 7: Tetrathi onol ybdat e,

bi s[ 2- (nmet hoxy) et hyl trinmet hyl amoni un] Thi s conpound

was prepared from amoni um@Egidat hi onol ybg}tze\'(\grﬁgp
WP)\and 2- (met hoxy)Etrhy t hydi-dnmont
HO™ chl orfde (6199 g, 40.3 nmoPyrideee below in this

exanpl e for synthesis) in aS&€Ciyring suspensi on of
acetonitrile (125 nm). The suspension was 10 stirred
for 2 hours, during which tine a fine |light red powder
formed. The precipitate was filtered over a glass, CF
fit, and 4 he acetonitrile wasl@vaporated to afford

. 0N of the—fitl e—conpomd that was driedN]"r(
a vacuum Analysis: Calxd for CL4H32MoN2 . C
31.293; H, 7.003; N, 6.082. Found: C, 30.85; H, 6.89;
N, 6.11. The 2-(nethoxy)ethyltrinmethylanmoni um
chl ori de maslprepared by conbining 1- 15
chl or o- 2- t%oxyethane (3.636 g, 38.5 Ml ., sge bel ow

in this exagpte for synthesis IFFSI a ZS,WUM
\wai th [WHi[pididsy]) & ‘540 %ih wat 277

M°, 50 mml )\ The nmixture at refl (0o%Psr 24
hours, cooled to roomtenperature, and washed three o
times with 15l diethyl ether. The solvent was N+ "~
evaporated fromthe aqueous |ayer leaving a cl urrp?

Exatiflels® 129t dtHi bd¥4ie, bifa iMdthvll RR&APH aditfontuhfd
uhder “vacuumzto aitor .

g 0 €
c oHipie gompotidbwas propased irommmmonipet tetratbionmeed yhstlatgd r g, 13y84

oI DRl ion Rridf 04,50 2 P17 o) HecordRh RO iR Rre of
Exanlé 6land @ ffoRicd 2.78 g (839)roTwhd titdé\cbrydundias e tibk, Yedrbil. 8@ (film, cm™

) were added sequentially by syringe, stirred at
') 47 DR R DNGD-ON S 5B 20 (mat TRy 684 oD, 524320 (m,

it I rye AH e [ 0 e ren.
1), 3551 G 2B LASHEY GreDuEobiCA GEARBOTERE o R o5y my s s
[dodddViditdethyiplertyiRethol) wimbonkaa] " 304 Petthéstyldihethy Kplednlybiethyl)
products were filtered over silica gel and eluted with
ammggigtdn832.3; UNFMOMBOB4 845 gy @ Y9108)- t he |i ght brown
conmponent. The mechani smfor the synthesis of
bi s[ 2- (nmet hoxy) et hyl tri met hyl ammoni um

Exarhplel BT teth ol b date,dsis(l cith gl -3-en dthvl- I -S@manizoBumpl €,
is as follows: 30 45 WO 2004/ 009034 PCT/ US2003/ 02

0
O 'Bhig cgmpopnd was prepared from tetrathiomolybdate, bis(ammonium (%.%O g, 3.84

Cl

mmol) and 1-ethyl-3-methyl-1H-imidazolium chloride (1.18 g, 8.06 mmol) according to the
procedure of Example 2 with the following modifications; the mixture was filtered and the
filtrate was concentrated in vacuo and the resulting solids were filtered, rinsed with EtOH,
and ethyl ether and dried in a high vacuum desiccator for 24 hr giving the title compound (
0.419 g, 24%) as a reddish-brown solid. IR (KBr pellet, cm™) 3064, 1566, 1167, 465; 'H
NMR (300 MHz, DMSO-dg) 5 9.24 (s, 1 H), 7.77 (s, 1 H), 7.69 (s, 1 H), 4.20(q, J=7.3
Hz), 3.86 (s, 3 H), 1.40 (t, /= 7.3 Hz); *C NMR (75 MHz, DMSO-dg) 5 136.9, 123.5,

121.8, 44.1, 35.7, 15.3; MS m/z (CsH11N2)" 111.2; UV (H,0) 468 nm (e = 11016).
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HO Pyridine CI SCC12 5 CI* H20O\ C +\ \O\ 10 C
0 + [ NH4] 2[ MOS4] CH3CN [ MbS4]2- NO 1s Exanpl e 8:

w{a edonaodosonol ybdat e, bi s al kyl di net hyl ( phenyl netTy3003/023031
amoni un] Thi s conpound was prepared from ammoni um
tetrathi onol ybdate (1.00 g, 3.84 mol) and

Analjpsisi Celéchfor CnibiNoMoSe €,32008; §, 4070, hr65;)S,28¢K: Houwml: ) 31.88;
0 Exanple 6 and afforded 2.75 g (82%
H, 4%?%?%$qegré§2§npound as a thick, red oil. IR (film
cm 1) 471: 1H NVR (300 MHz, DVBO-d6) S 7.58-7.46 (in,
10H), 4.54 (s, 4H) 3 24-3. 20 (m 20 4H), 2.95 (s,
Examplq)l efathiomolvbe, : @diim) 0. 88-0. 81

i e L PSRN Oy o 54

mmoa)rmiﬁliihéﬂs}lmrﬁéiﬂylﬁnnidﬂllﬁip@ﬁ@ldé (1335904 Enio])4bE6RIing to the
proceﬁ@fer %ﬁww P t?@étpéowé@@(hf 1ifle sompaundeiOrRpP-g1 BP (V) asaRsIrange
SO B L O 2 B 2 Ao i1 Tob MR (4905, PS0-49

5 7.981€, 4.H-)e'l ay(mas HIER 60/(s; 18 KD AT daviRl (781 mqi;lmmsdﬁdf,() 151482,
according to,the rocedure of Exanple 2
130. (gnlt??l % h%O R e‘46l3o\M$1 Ql/ff‘r@%ﬁﬂ@atlﬁ@ﬂs t(FeOprias ume(s\ﬁals2900)

Anal GAROREE DAt L85 S8 RIS S BRSh AR 4006
H, 5.98;,06,5.7&1%)287Byl ether and dried in a high vacuum

desiccator for 24 hr giving the title conpound 30
0.419 g, 24% as a reddlsh br own SO|Id | R (KBr

1 T-l)1$ cdmﬁ@m@qyas\lmeﬁ’arai frbin)tetré.%hl%ﬁloﬂﬂdaﬁ lb‘i}(aniknélrﬁul(nb (0.569 g,

PHA Y AT RN AT I —

2
e T——

g, 91p) B2 128 solid. Mp 979-181 °@Zdﬁ:5mp$ IRZ(SKBIZlellEDmd) 29’95 1483, 1454,

s B bt et 7 135 0 R TR Sk

ng@gmnﬁﬂfm%m 39@@90 Qdﬁg@rm at 2t s o gbeat@,oH,N)*
150.3 ; UV (H,0) 468 nm (g = 12008) Ana1y31s Calcd for CyH3NoMoSy: C, 45.78; H,

6.15; N, 5.34; S, 24.44. Found: C, 45.67; H, 6.15; N, 5.62; S, 24.41.

Example 12: Tetrathiomolybdate, pentane-1,5-bis(trimethylammonium)

To a suspension of tetrathiomolybdate, bis(ammonium) (0.100 g, 0.226 mmol) in
CH3CN (2 mL) was added a solution of pentane-1,5-bis(trimethyl ammonium) iodide (0.054
g, 0.205 mmol) dissolved in water (2 mL). After stirring for 5 hours at room temperature,
the brownish-red solids were filtered, suspended in water then refiltered and washed with
EtOH, iPrOH and Et,0. After drying in a high-vacuum desiccator overnight a red solid was
obtained giving the title compound (0.051 g, 60 %). IR (KBr pellet, em™) 2997, 472; 'H
NMR (300 MHz, MeOH-ds) 5 3.22 (m, 4 H), 2.98 (s 18 H), 1.70 (m, 4 H), 1.31 (2 H); 1*C

NMR (75 MHz, DMSO-de) 5 79.4, 64.9, 52.2, 21.6; UV (H,0) 468 nm (g = 12025).
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mol ) and phenyl tri nmet hyl anmoni um chl oride (1.38 g,
8.06 mmol ) according to the procedure of Exanple 2,
W@ pa400094 ded the title conpound (0.859 g, 45 BT/HS20851023031
orange solid. IR (KBr pellet, cnil) 3032,
3005, 1485, 1458, 473; 1H NWR (300 MHz, DMSO-d6) s 7.98
Analysis: CGaldd) for T; SlbsliNo$y: B), 328367, §.84; N&. H);;S, BBOINVRugd:5C, 32.40;
S 147.2, 10 130.0, 129.9, 120.5, 56.3;
H, 6%%&3&%+ 136.2: UV (H20) 468 nm (s = 12900).
Anal ysis: Cal cd for C18H28N2NMbS4: C, 43.53; H, 5.68;

N, 5.64; S 25.83. Found: C, 43.66; H 5.98, N 5.76;
Exa13ple25 Lstra olvbdate, bik

Ne) I hyl d
e L T S R DY R
mmoSB) andlz,- mhi AEAEH - Fpﬁ&hﬂhﬁéﬂl@ﬁd@m ngi 1r004 Séhol)
40% aqueous sol ution 3.8

accosiisoodnpfopeturnat Brsadddreduhe ey oo Gfant)

v A R i ST v

provﬂiédiés a reli%6lid 1R WBr pa&@ dﬁlﬂk) 100!2/,807d gaé m\gi N(sao MHz, IIMSO de) 8
9.05 fabid 109 §57.65 190, 834 (op1k 5 16, 508670 AL ¥ u(opp LD, 439

(s, 3 P?%-Z%%QHJ@W }%}956 -d '5’\14(7'612%7 f‘qﬁfsﬁﬁwé 0-12172@@1%)1 49, 46.3;

al ysi's
MS iz (6713N,0%, 1274144V(H§(D)1¢681@n(45 1@092)H 6 15 N 5 62;
S, 24.41. Exanple 12: Tetrathi onol ybdat e,
pent ane- 1, 5- bi s(tri nmet hyl ammoni um 25 To a suspensi on

Exalﬁglg%@i TehatRo WIS biti iicﬁﬂmlmmﬁ@mit% g, 0.226

CN (£ TTL)  Was ged a sorutron of
pehhia nempoBrdbias(prepaned froin mnmnumrr}etratbm:rwéy‘t(date(x54644g, 2.47

mmo) g, (et it et fa e s Trbmhuocing id®

roc&ild GISEMRS ila{nu @xiidedS&ﬁS&@ﬁ Q)Hdn IRQKSBY, doiéy471; 'H NMR (300
P reflltereéﬁeand vvaq)ghed Wi t h OH, i ProH and t2© (

MHzpAPMSO-di6y 6 3¢9 (m, 4Hni Zyho 6%6H0Lrﬁ 426 L 4tlde, 48)er 6 (GHIMHEz,
oG 9 0 B AR PRI A SO 00
468 G - T ApaNGiR 0RY i Corap Mg Gt i e &

30.21S Faund; CH3B.68; I55.97; N2 B.9®; SLB0.06120) 468 urn (s =

12025). 47 WO 2004/ 009034 PCT/ US2003/ 023031 Anal ysi s:
Cal cd for C11H28N2MbS4: C, 32.03; H, 6.84; N, 6.79; S,

ExalﬁE;;’(r}qu TEﬁHﬂHorgGlrygﬁ%lteg %%hy\}éike Bis Afhrmddiufy 80; S, 30.87.
bi é(nmqmyun oledpride (bt £y7.68 mm;tlhgdd efylent dipmine (8.230igs3.84

mmo Vg rgﬁ.};ﬁ?yﬁfﬁnpi{oe Iggd)%gveftegro ?Et K fu?llmg%ols%gge(f amfmonium
teuat&dm/aymmw (m éng) rseszhmhrdl) AR Y hrigifd WagEtinBd Ght Dhowle. The brick
red sohd that f%rmed was collec)ted by filtration (233 mg), rinsed with isopropanol and Et,O

hydig .M pinomaethvl-1- methvl-pvrldmmm)

L'.\iL',

and dried under high vacuum for 24 hours in a vacuum desiccator in the presence of P,0s.
The mother liquors were concentrated to ~1/3 their original volume and the newly formed
crystals were again collected by filtration and rinsed (387 mg). Total recovery of the title
compound was 620 mg, (56.8%). IR (KBr, cm™) 474; 'H NMR (300 MHz, DMSO-d6)

8 3.08 (s, 4H); 7.79 (br s, 4H); >C (75 MHz, DMSO-d6) 6 37.08; ES MS m/z (ethylene bis
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according to the procedure of Exanple 2 with the
follow ng nodification: water (10 nL) was added to
waele@snbwas t he ammoni um hal i de. The title conporeUSDIR®R3031
g, 66% was provided as a red solid. IR (KBr pellet,
cm) 1002, 477; 1H NWMR (300 MHz, DMBO-d6) S 10 9.05
amn(oamm)a 60. 3 [s)Y (}8203 7168$lm qa =le3 18).5An4lgpip: Caled fAC,HGMSN,S,: C,
'_2 é '_{)-I 4.39 (s, 3 H.; 13C
B30\ £ §28Y, M—E SN gung: €4976; BU3 28N, W05 5, 4449, 0
127. 4, 124. 9 46.3; M5 mz (C7THON20)+ 137.1; WV (H20)
468 urn (c = 12092). Exanple 14: Tetrathi onol ybdat e,
Exafnpk(1b; I‘gt&;atbiohldlﬂ)ﬁaw,l blsmm-dil’f}]etﬂ.ﬂpffidﬁnﬁm? ound was
pr are rom ammoni um_t et rat hi ono ate (0,644
his CAMBPYRENES BreRAH FOPhgNBoRIE) felriramelBiAta 0. ?05 182
1
mmdé’, i P AT SR 000 (0% & PYRRFR) SocBl i W Procedure
of Exashilip/R an® o viddd2,03 DvBE(C436) of8hetil@ cqmpoutd)as af otfhge solid. IR

Bs e Tads HovmR g Nz, BMso- 0875 .48 ¢, a V37 85, 0, -
6 Hiz{ Ju1f SUSTR P ST 0L XML s GRS RO, 0. 3R 2791 o0,

144.BB.192.93H5S 84S 4i/z is(164-8Rnetiylpyrdhniin) FOSJBQU\C(H% B8 nm (g =
H 6.97;. N, 6.58; S, 30.06. Exanple 15:

13480+ A’é@lwlﬁ'rf%arl%&&t%ﬂ@NhMO@mé: 38 Takathidi7ubh 2P 2974 1. Found: C,
. i 7.68 | d et hyl di

33.2%,3#’%%4gg\’1’(623.6§§.}2g§9 mml ) and et hyl ene di ami ne

mol ) were dissolved in 50 nL of
wat er . To this solution was added ammoni um

Exax%w r@t om)! %bd?te El Q %! vh?rgfm‘rerr vllgu and thg {nhgture

forgedo &Mh@ﬁx’éﬁ%e@ﬁcé&&hé & 1 'f)r(é%gﬁn%rg??)lﬂﬁlafnki%g g%{ugnm—l)

Wth i sopr opanol ™ and Et2 and drie
470; FHrNMR (I4601 MHz,rDMSQad@Lﬁﬁ 89<i.2Tat, or= 8.4 H#) éH@,r?e@@ﬁixSé (mf 6H),
he mpther |iquors were concentrated to -

3.62 &%éﬁﬁ) JFY &FeQ) 4% e =d3d SLh Anpdwiis Gadsdnien Ca@izeMykfe% &
|
53 S QN B0 95katufing] C eI AT NN B ARE
(56.8%. IR (KBr, cm) 474; 1H NMR (300 MHz, DMSO-d6) 8
. ; b (S ]

Exagpleg Dites o) hoO, d6) 8

Pﬁmyéaﬁgsﬁmgﬁgmpﬁmwmm@m oéﬂu&'ﬂ%@xaﬂm@ﬁi L
= 12310). Analysis: Calcd for C2ZHIOMON2S4: C,

470; I—HI\E\/IRZ40®\IMHZ,7]BMS9 -de) @62-6Feund 2H}, 5.86 (& ;J =H] 5. 31%,‘2H) 5.54
Exanpl e 16: Tetrat hi onol vbdat e,
(m, Zgl)s%-%?ﬁs,&ﬁ}?%iﬁj}ﬁ(g’ﬁ{?? ﬂﬁ%Pn{r!)i‘n(f‘S 18p42); compound was

prepared from amoni um tetrathi onol ybdate (0.50g, 1.92
mol ) and 1, 4-di net hyl pyridiniumiodide (0.95 g, 4.03
Examptel 19: detothiiongplvisdaté,ehis(cod epitopglmethyExiangth v @Anmodium)

5 .

]})/116 gglngglr(l)Igi n?ér%ga?ed gcf:cotrgl%g t[c; le%rgc% %%I}%x%%p?enz IR (cm-1)
474; 1H NMR (400 MHz, DMSO-d6) & 3.24 (d, J= 7.2 Hz, 4H), 3.11 (s, 18H), 1.16 (m,
2H), 0.72-0.69 (m, 4H), 0.42-0.38 (m, 4H); UV (H,0) 468 nm (e = 14239).
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(KBr, cm) 469; 111 NWR (300 Mz, DVSO-d6) 6 2.49 (s,
3H), 4.30 (s, 3H), 7.93, (d, J= 6 Hz, 211), 8.85 (d,
wQ 2008/064034 2H) ; 13C (75 MHz, DMSO d6) 8 21. 31, BdJ1/032003/023031
127.94 (2C), 10 144.77, 157.93; ES M5 nlz
bi s(1, 4-di rrethyl pyr|d| nium+ 108.2 ; W (1120) 468 urn
241G ndé, bi 1dixhé IR Dy

Exal(lple:ZO Tet by
1pg)%%¥urg of ]C:;xample 22§R (cm™)

X 751
o oot deating
70 TﬁQl S cto(ﬁpoundp\i\q%gggr%ﬁrﬁswg?gg{ﬂdr@dg@?% ?ﬁﬁ&gr oce ?)6468nm
(e=60Bxanpl e 1. 1R (cm1) 470; 111 NMVR (400 Mz,
DVEO- d6) S 7.99-7.97 (d, J= 8.4 Hz, 4H), 7.66-7.56 (m
6H, 3.62 (s, 1811) w (H20) 468 urn (c =13151).
i 0. 5. 68;

AT 0, 5.27;
S iy c@ﬂpmﬁﬁi \Ea&ilrplbzﬂfedlﬁzcdﬂhmgatohhmpIdcydhn‘abéExample 2. IR (em™)
Ltrinmethyl nium This conpound was
478; W%{g@ﬁ’égdpﬂ ngl%af{?‘[?he procedure of Exanple 1. IR
(cm1) 470; 111 NVR (400 MHz, DVSO-d6) 8 6.62-6.56

(m 211), 5.76 (d, J=15.2 Hz, 211), 5.54 (m 2H),
EX&IQ;)]E42( 4 etrh8iioimolvwbd atel DAN(2-HvGB-oxvetk gl)trirh 8P amnitmium]

E@i@] ; 13%%‘% (f%@{/ mD' bda?“%&ﬁ Siethas added diad

solutilogf‘o(f?fxmﬁh})ﬁﬁﬁg %&‘jgdﬁ@él\lﬂl\&gal%%ité €1.0 rgos (&2 %ﬁoﬂff 1@63)31&{@ £m?: of

delongzedwageerHydrpgen wlfide gag was gmhl)led ﬂ]rc_[@h(thp solg’ggl) for 5 O mmutes at

wonftgeais b A Gy 9l bl b o

Nitrogaragasl veasibbledt thatgh ﬁ[&bhﬁﬂﬁtfer, 10 min to purge the reaction mixture of
dlssogr aé‘ﬂ nzyl phenyl di net hyl anmoni un) This conpound was
©

e selgff prgythesolveal wasgemguedursier psdapest pressurg. he red

4
o kb S AR A M B BBl sy s
undersretixadyiressi: to 'fanom dissoiveld phoadwa. The crude product was dissolved n
20 mf ¥ BePatred w6i g TR, HC BROREHTFPBr DGR BY SUIOR o
1sopr621§aﬁ'iblll)o thé 4 eoh’é/la(y@\/sﬁe fids ﬁ@ie(c%llect;,@ 15 @ﬁtraujog and %Qlllé?l with

Tet rat hi onol ybdat e, bi sf (2-hydroxyethyl)tri net
ethanghtgh Pladﬂheﬂmh othen@xhicrrostiagdhe s@ds titlocompowtde2,212 g560%)

d soluti.on anmo
Recrysk Fu)l/%%l afl e % EeEE it ﬁ{_\?%d g %r fll& ]ﬁo%mpgnoé’banmalsg]&ﬁ Ko ‘!'14"?{{% (30 and
diethylletiodr (3x) afforded the title compound (1.565 g, 62%) as plate-like red crystals: 'H
NMR (300 MHz, DMSO-dy) 6 5.23 (br t, J= 4.7 Hz, 2H), 3.85 (br s, 4H), 3.46-3.43 (m,
4H), 3.14 (s, 18H).

Example 23: Tetrathiomolybdate, bis[(2-hydroxyethyDtrimethyl ammonium]

Hydrogen sulfide gas was bubbled through a solution of choline hydroxide (50%
w/w in water, 5.2 mL, 23 mmol) and ammonium hydroxide (30% w/w in water, 8.2 mL, 70
mmol) in a tared pressure vessel for six minutes. The amount of hydrogen sulfide dissolved
in the solution was 2.5 g. Ammonjum molybdate tetrahydrate (2.01 g, 11.4 mmol)

dissolved in deionized water (2.5 mL) was added to the pressure vessel and the sides
50
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dei oni zed water. Hydrogen sul fide gas was bubbl ed
through the solution for 50 mnutes at room
wao eqopeemsur e, during which time the col or of tPEr/US2003/023031
solution turned frombrow to red. 15 Nitrogen gas was
bubbl ed through the solution for 10 mn to purge the
washed sathi dsipnigedwater (9f5 mb). sl mectldwumbge was sédlediandastinired at room

tempgljagn‘g‘? ?Qelgo%rg\@?ddﬁf ) %eédgl?xﬂle%\gﬁlgﬂ 5 ed l’gﬁiﬁ cyr%r%d){r-lr g? red
solutmn) Thedniktige Sk eRfer@liSto e BRYEHott RRQPARH Md dHi%ﬁ%d water added
duced pressure to renove di ssol ved ammoni a.

until Qﬁﬁﬂ’&l gisselyed. whe slyess Blag sameved L@dernﬁdmedwsemzﬂad residue
r { at
taken"\‘g)t degdr?llgzofi Jﬁ%&r glgd ptrh ggg%&fi& 2 1 ﬁ%lse&’ (ﬁsﬂl QY gngf ﬁeél residue
was rsalystdHizee fiencddibeieédodatbyandf isdprogdnod mdihe rabsibes wakidd once
et hanol (3x e hyI ether to produce the
with 1spprpRanqly ‘I"@e%‘ﬁb@gw (ogcgygt 1etgﬂ%ther and dried in a vacuum
desicB¥6F ﬁ’lsthé‘f)fe's@r%'o? B&g@ﬁ&ug ﬁbﬁgﬁlﬁ. or 32 ol'Foru{%t%dafford 3.05 g (62%) of

i sopropanol , and
the title e¢mgd>umu HEFNWQ3OM\AIHZ dpMISICha6)d 5.0 € (1o Irpnei Fig, TH), 3655-3.79

t i Kk d | 1IH NWR (300 MHz,
(m, 4Bty T 6 Bsr 18 5013 G sy DeNNR 75 MHBEDMSO-sty 8 67.1

o 8 A e S A TR

Analyisr@aladnbr CriHisMeRrOsy €] Be7has o/s Nyyhist sdhag b5, Op&hldac
solution of choline hydrOX|de (50% W win water, 5.

27.765H, 659; Ner18P; &P hmoni um hydr oxi de (30% w w i n vvater
8.2 nmL, 70 30 nmol) in a tared pressure vessel for six
m nut es. The anount of hydrogen sul fide dissolved in

Exampile 240Teltraﬂtiomabfbﬂaﬁz bis[(@hyaroxyetlvl) tyitaéthel ammoenium]

tesrahydrate é%%o%ﬁswmﬁddﬁ%%o %}w@&a%@gg%e@@%@wg water, 38.2

. RIS AT 4 e

flask girled Tingil iﬂéQ@tSObd nratectalives dimsolseh| Bk mhmo&thrsr;ﬁai:edbn a rotary
d 45 nm nutes, .duri

ovapaiPe e TR e L OerPh et e oot 2T BoiL iR oo the
water ¥ astrbp18cites ﬂe@@é&ﬁﬁ%’iaﬁﬁ%ntfpco%straﬁpm Qgﬁ%r%gct{obglg&hﬁﬁgfas

dei oni zed water added until the so
filtereglgp yermeveamalt amowgsiof sotid imperdticss andoihe @mduet thhﬁempltated from

ake dei.oni zed .wat
the ﬁl%rgﬁecvgl 1s% ogﬁn rlt(i BJ) ib% 3?1 wa éleptgg E?Vﬁ‘i‘iﬁl%&’a?@&mﬁé
isoprogagol; ekhémiil aid diewg dthéand @hémirieﬂdm\d@it 195h #Gum fOﬁ 21 hours to

4 ropanol and the red plates washed once wit
affor Sz 863ih6) of ha desivr prodiichag s orapgraowder.nThie etmldy product was

[
e 3 R T
washegif drge ovigh 1@6prgpz(rﬁ>2‘k&1c®ﬁv1thteﬁ&mbl bhﬁe Wﬂﬁﬂ&ﬂ[}d etth ab@ried in a
LS ST
vacu 1cgatpy in e prese (Zﬂ_(Bf phgsg{@n{stpen’gpxlch: fgr 2& houm}o afford0.76 g
o, 6
0948 8 WNAR AR BRI 5, 14 5y
3.89-3.8RQ, 468 3ridh ({57 =4 B32ROA}), 3.14 (s, 18H). Analysis: Caled for
CioH2sMoN,O28,: C, 27.77; H, 6.52; N, 6.48; S, 29.65. Found: C, 27.91; H, 6.21; N, 6.26;
S, 29.70.

51



10

15

20

Anal ysis: Calcd for CLOH28MON2O2S4: C, 27.77; H, 6.52;
N, 6.48; S, 29.65. Found: C, 27.76; H 6.59; N, 6.85;
wW@200290924 15 Exanpl e 24: Tetrat hi onol ybdat e, PCT/US2003/023031
bi s[ (2- hydroxyethyl )tri net hyl ammoni un] Dei oni zed
wat er (200 nL) was added to chollne hydrOX|de (5096m/w
Exanaple 24t Ee » . of .

A PO 7y TP 5 BBt

200 nle ef &ietild @atewaﬁo Dle3GEENS6n Hak QA Da 4BV RRROREIGH 0f BElme
acuum (ca. 5-10 tort) with the bath at 20 C for 110

hydrqaﬁuimpéeetml {228 npl) (wematergially peaplabled dUpen addiden atlarge amount
ofa b?i% P}ea gg "i}%}?a?é;ﬁ)olf@ga Str;‘g Ltﬁ[ofr i Cte'n%le s'HsXé l'é?,oent Wgssheated to

40°C avith Wtierops stittiog unlsallodids ﬂisﬁc&b@ﬂ( A1 h?cmr) t’hl@e ddeptred@sdtution was
with isopropanol (1.L). The so was collected b

kept ‘F}dlef FesppeshprostaEsHRE4 e, %W]élﬁ]é figie a ted paEllnesedd
pre LI I gt gl éfsfaﬂ%é;%{ﬂp@% g
The pasduwmhwas mag}mdpﬂt&ﬁleoproffﬂalmﬂmﬂmt[lrtb@lwashlmsx/éis clear, then washed

i G5 R LB, 5LV L1 209 R B8 e

(83%iy@q@y.opanol , once with ethanol, once with diethyl
et her, and dried in a vacuum desiccator in the
presence of phosphorus pentOX|de for 24 hours to

Exanﬁi_l& QEM&% jon gﬁ”é i&!ﬁnf e;:};rat&ggggl\l §@§§00

( Diffddtion Jathdor 4 red Leystal®df &Zholﬁfd)zl\/kﬁgﬂvéeré Sollel:&ld) at 158(2) K using
al ysis: Calcd for 30 CLOH28MON2 (2 54
a Sle@e@gMﬁR"Jéargg diffsactomyeigs (SlpgmAGCW@qls@};herplat@Z 23- 80&|33

Mum%l( Fraﬁ%%}?lﬁzpét%? g@#%%%ﬁgg@ﬁ%@é@ ?gée%%o&%élggégﬁﬂ acell: a
=18. m&ﬁKI)Zb hymméyat)m#)wrmemwnda}mmm ﬂ@ll)l(ﬂp:&:e@&pml/c) The

Erl enneyer fl ask,

crystal SEppRFSEAS $91ved by dHﬂEICfdPefé}Péﬁ o4 S@B‘”Mt [Mogdrm thgholine cations in
4 I
A R R I

cell aad/amﬂv&tgea):e thefimal R dalitor was 0.66.1 hgeclbhenoudihatbs of tha atoms in the
.. bright ﬁd recipitate forned. Under a stream of
Unﬂcﬁﬁ@%ﬁﬁgﬁ ?Wg suspensi on was heated to 40C with
vigorous stirring until all solids dissolved (-1
hour). The deep red solution was kept under reduced
pressure for 4 hours, during which tine a red
crystalline solid precipitated. The suspensi on was
cooled in an ice bath for 30 mnutes and then
filtered. The product was washed with isopropyl
al cohol until the washings were clear, then washed 10

with diethyl ether and finally dried under vacuumto
give 138 g of highly crystalline product (83%yield).
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Exanpl e 26: X-Ray Structure Determ nation O Choline
Tetrat hi onol ybdate Diffraction data for a red crystal

W@R004/0oB4 ne) 2MbS4 were col | ected at 158(2) K PST/O§003/623031

a Siemens SMART area diffractoneter (Sienmens AG
Wttel sbacherplatz 2, D 80333, Minich, Federal
Republic of Germany). A nonoclinic P lattice was

Atonobt ai nedfawith a cgbl: a = 2/8.6066(1), b =12.7061(1),
MolC = 17.0/82012), amyaiB=117.848¢7) (Space group P21/c).
Mo2 The cro@g,ﬂl strtj@gwge was gobged by direct nethods

N1
N2
N3
N4
S1
S2
S3
S4
S5
S6
S7
S8
O1
02
O3
04
C1
C2
C3
C4
G5
C6
C7
C8
C9
C10
Cl1
Cl12
Ci3
C14
C15
Cl16
C17
C18
C19
C20

and shoyg724 [ MoS43 4 ch bQ cations in the
asym“ret(gégoémlt (’f‘gfﬁ Ieas ares refinenment of all
non- hydrctsg1 0 ato t he urbl 0 cell and convergence
the fin %‘f act of’ i%s 0. 06 cell coordi nates of

t he ato t he celloé as follows: 52 WO
2004/ 00984% pcT/ L% O3/ 023084240t om x/a y/ b z/c Mol

0. 3502 ®434¥B2 0. 438556 Mot 001%4151 0.2579 0.0786 5 Ni

0. 4724 ©46922 0. 226853\2 0. 36049D. 3142 0.4043 N3

~0.01200.81D817 - 00.6370 N4 031390 0.8572 0.1184 S |
0. 2450 @2PEH8 0. 4RAP60 0 S2 08G54 0. 8566 0. 4245 S3
0. 4096 ©16653 0. 509908 S4 0.61ads 0. 6324 0.3236 S5
0. 2769 o3G0 O. 1@@@72 S6 0. 1@@75 0. 1908 0.1604 15 7
0.0768 §18872 - . 05354 S8 0. 488 0. 4248 0.1079 01
0. 6860 fsfgds O 02 0 6075 0.8536 03
0. 8951 %6%0 0 6% 20 04 g %iﬁ% 0.3376 0.5362 O
0.7156 JopRl2 0. 6 5 0.7959 0. 5590

0.9355 0.3376 0.5362

0.7156 0.8812 0.6189

0.6576 0.7959 0.5590

0.6471 0.6801 0.6669

0.7534 0.6488 0.6274

0.6139 0.6151 0.5265

0.6288 0.5111 0.8973

0.6144 0.4157 0.8417

0.5016 0.4766 0.7046

0.5221 0.2904 0.7373

0.4710 0.4023 0.8135

0.9086 0.4169 0.7986

0.9240 0.5165 0.7797

1.0580 0.4580 0.7905

1.0186 0.6375 0.7813

1.0496 0.5430 0.9103

0.9086 0.4815 0.5675

0.8505 0.4262 0.4598

0.7199 0.3849 0.3353

0.8417 0.3763 0.3214

0.8182 0.2446 0.4035
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C3 0.6471 0.6801 0.6669 C4 0.7534 0.6488 0.6274 25 C5
0.6139 0.6151 0.5265 C6 0.6288 0.5111 0.8973 C7
WQ@201460084 4157 0. 8417 C8 0.5016 0.4766 0. 7046PCII0S2003/023031
0.5221 0.2904 0.7373 30 G 0 0.4710 0.4023 0.8135 C1 |
0.9086 0.4169 0.7986 Cl2 0.9240 0.5165 0.7797 C13
ExarhpBSB0 Cheafied] SiablioGDaGilBorlAdkeEs 0. 6375 0. 7813 35 C15
1. 0496 0.5430 0.9103 Cl6 0.9086 0.4815 0.5675 Cl7
0.8505 0.4262 0.4598 Cl18 0.7199 0.3849 0.3353 . C19
0.8417 0.3763 0.3214 40 C20 0. 818Femanungnfier 1fdays 53
Salt\ny 2004/ 009034 PCT/ US2003/ h@ﬁosl—%&msgﬂ“—@&em cal
St bg' | ta For, Anal ogs %remal ning after 10 days
Top a]t’ i PP condi £5%hs 22
~eti-d ﬁ ?smbi?%‘)(hflm met hy| aflﬁ‘%l u) 384.5 52
TrimpthglpRDABImORHRy | - | H-i mi dazB9Qm #16.5 75
Tetraprqpy] PHenyl anmoni um 4969669285 82 Tet r apr opy| anmoni um
*82 Ammoni um 260. 2829%% “Afet yl chol i ne 516.6 39
Acetkﬂﬁlacrlﬁnﬁe 432.52 62 Tri et hyPHenyi%amoni um 580. 77 76

p
1

Chol 4 2
Triet ylp1!'1]gr/1yltarrnlrn%;nrs&{qI anmoni um 456580.726 366
Methyltriethylammonium 456.63 63
1,1-dimethylpyrrolidinium 42457 70
butane-1,4-bis(trimethylammonium) 398.53 40
1,4-dimethylpyridinium 440.53 32
Trimethylbenzylammonium 524.69 94
Ethylenebis(trimethylammonium) 370.5 40
pentane-1,5-bis(trimethylammonium) 4125 86

* 9 days; different study

7 days, 74-77% RH, RT

bis(phenyltrimethylammonium) 496.61 98
bis(vinyltrimenthyammonium) 39649 72
bis(cyclopropylmethyltrimethylammonium) 452.60 86
bis(benzylphenyldimethylammonium) 648.81 45
hexane-1,6-bis(trimethylammonium) 426.56 94

Example 28: Biological Data Comparing Tetrathiomolybdate With Choline

Tetrathiomolybdate Irz Vivo 3LL Lewis Lung Carcinoma: Primary Tumor Growth
The tumor model used was 3LL JF in C57BL/6 mice. This tumor line arose

spontaneously in 1951 as carcinoma of the lung in a C57BL/6 mouse (Cancer Res. 15:39,
1955. See, also Malave et al., J. Nat’l. Canc. Inst. 62:83-88 (1979). It is propagated by
passage in C57BL/6 mice by subcutaneous inoculation and is tested in semiallogeneic
C57BL/6 x DBA/2 F; mice or in allogeneic C3H mice. Typically six animals per group for
subcutaneously implant, or ten for intramuscular implant are used. Tumor may be
implanted subcutaneously as a 2-4 mm fragment, or intramuscular or intramuscular 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 100 mg) can be

palpated. The test compound is administered daily for 11-25 days.
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1, 1-di et hyl pyrrolidinium 424.57 70
but ane-1, 4-bi s(tri nmethyl anmoni un) 398. 53 40
wda zeb4dogeet hyl pyri di ni um 440. 53 32 PCT/US2003/023031
Tri met hyl benzyl anmmoni um 524. 69 94
Et hyl enebi s(tri met hyl ammoni um) 370.5 40
peAnimads dre 5@1mvse(dt’try weighin apaipationrand 4d@sireBiSnt ofSumay size.

o S g G b st sbstanns
inocillhtsdnvis BYO-REOOBI3 MM APETBAN nkeBiar3WBvidA tifde is 18 28 daafs A positive

bi s(cycl opr opyl net hyI trimethyl ammoni um
contng] eqrrRayRg foh example mlngh@phmd@: A lm%ylmctmn is given every 6

tr IamTDnlu 426. 56 94 5 Ex
days Zg)éﬁgﬁ %mgu%gﬁﬁc&ée m n%]él}’la n\aelgrggt)r Fué?cm sia%, ?%%geé&{}\%ﬁ survival
time.CRot donfirmddthegipbiia@diiviigahe tdsﬂco‘ﬂlpﬁéltﬁﬂ-shbﬁw te thdtétlin two multi-
Carcinoma: Primary_ Tunor Gowmh The tu nodel used
dose ggsays empte 7/ Tiigeqvare inoculpidsvit harl 0 Lawishecarcinoma
(3LL%5§§LS?2&RW%%|S&£SI%&%%}}M @@gﬁ%@@éﬁ #Me%a fiflorfotybdate
and diplimicegolgbdate Was hiited heang aftbrtamor BRLGREGH (5(01&@&); by

SATREN TRy TR i
day 356 Alrh QRN ShScufe?ioB-4as ﬁse@%’a%oﬂrolm'lqﬁl& voldlnes and animal

al l ogeneic C3H mice. Typically six aninals per group
weightg rweresmbwr%@ﬁwsdﬂyanmb amimalyguthasizedovhenrthe solusewi Hre tumors

. e Tunor e 4 Ian.e

in e EEF o8 Pt §EEan 2188 00 B e 518 T afths ey volumes

in thé)ﬁeatenl gratp! sp)ub dlic @t group Q(;wa@ déferﬁrﬁ!@d@le MekeRhin® bdr8ia®bleeds
about 0.5-2 x 106-cells. Treatnent begllins 24 hours

were gpfagned pnd PR fopred, @omwcwnpn ampgieitoHCT).
specified size (usually approximately 100 ng) can be
pal pated. The test conpound is adninistered daily for
11- 25 days. |54 WO 200fQ08®34 RCT/ US2(J03/ 023031

TREXTNEDNT ar e ol | pyed yeHahiecPal gation and
nmeasur enent [of tjunor fﬁﬁnal'rypl cal turor weight in
untTeated cymtTgTECIprents o day 131 after
subcut aneous inocul ation is 500-2500 |ng and typi cal

Wwatdedi an surviiygl [ti me lijgedS- 28 days, A|positive
control combhoun for nyarr‘nl e gyc nnhrspham de at 170

oot

TM ng/ kg/ i nj ec{idn |05599| \%%%very 85% days. Results

nputed Nl AN an e W tjunor si ze, tunor
ICHIMi ght and s;in \92?%’ 1%35/ 3‘5’%

Cyclophosphamide |5 0.74 1105% 40%
*significant; ** normal is 45%

Example 29: Bis(choline) tetrathiomolybdate Inhibits the Proliferation of Endothelial
Cells

Bis(choline) tetrathiomolybdate inhibits the proliferation of HUVECS in a dose
dependent manner as illustrated in Figure 1 and does not appear to be cytotoxic. Although
exogenous copper was not added, the assay was performed in the presence of 10% serum.
Serum contains proteins that bind copper and serum is approximately 1-2 uM with respect

to copper content. Copper plays a role in the binding of bFGF to its receptor (Patstone et
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time. For confirmed therapeutic activity, the test
conposition should be tested in two nulti- dose
w@swaype3fFenal e C57/ 13L mice were inocul ated wWeTUd2083/023031
106 Lewi s Lung carcinoma (3LL) cells subcutaneously
in the mddle of the back. Treatnment with
al., J BRILI @idm. 1996 yX47d ei1)3 343160, aeberdingdy bis(oholihg)hetadtitiommtybdate may

initiated the day after tunor jnocul ati on, (52rl / kg hy
also hae ydiyesy @ppa%lt%%mglaﬂﬂ&m eferrplifrRlieg) RENGOve Cg‘g%t}‘% @
bis(ch%‘g%{?) t§H£’cﬁf6§xgc{]?%Hr~%§é Witk %&ﬁ;@hﬂﬂu@hc%@gﬁ-ﬁ%tﬁf 73 HOWRE, and

nocu was used as a co unor vol umes
countipdhacdlzalirecthe hight sndvef the aesay umdichi@xthacai(cholthe) he

ani mal s eut hanj zed n the volu f t . S in
tetral B0 BBARE 0 Gl TG TR0 BHoBsyBl S 2 Sefipe seen
from Tkt 9. (T/C) of the tunor volumes in the treated group

T% to the control

group (C) were determ ned. Term nal
cardi ac bl eeds 15 were obtai ned and anal yzed for red

Effech oAk RPRo BT EE PO PR VAR Pl g aet G s
incub3B%R atBYPG7 0.59 9396 35% CHTM 17 0.54 103% 35%

Cycl ophospham de 5 0.74 105% 40% *significant; **
Tablenlor mal is 45% Exanpl e 29: Bis(choline)

Con trathi onol ybdat e I nhibits. jhe il i $ighRlckR Rudiber

ate
1. cortihi bits the proliferation 390,060VECs 335,(00dose

dependent manner as il l ust r4%t e(}%ﬁi n Figure 1 and does
Z-COIHB{HM&TN‘g%e cyt ot oxi c. By ough enous copper

AR 1p~4 he assay f or i he presence
3 COﬁgfﬁfO‘l% seg&jﬁ]\szzéer um cont ﬁgR&Pot einﬁ%gt’%og bi nd
4. comtmp pefOuMATIR24N | s appr oxi48adt¥0y 1- 24 MMt h respect
25 to copper content. Copper plays a role in the
bi ndi ng of bFGF to its receptor (Patstone et 55 WO
Exang(qg ébpﬁﬁ%ﬁﬁg!i‘u@gﬁﬁ%gﬁﬁﬁﬂ Déds NotdBifite ApbEvsis 11996,
71(7)~ -6), accordirngly brs(choline)
EndotheliahCellsnol ybdate may al so have a direct inpact on

o GPOERAT TR it BeRbf P O O4EE bESch IR, O
tetrathloMioGhdaterfon 7T hdws (fhetiméZonfserof a tapidal pealifistatioy atdag) and the

cells directly at the end of the assay i.ndi caée.s t hat th
level pf aqtivRtsHicAsnase:3vEasTREaTIG o Py 158 Pe SERRSTe Figute &y infpation wit

bis(clgcgégf{etrgﬁﬁ&ﬁﬁfyt RO oL AR Bd tnHRbARI 18 eveR! IF S c B ut&BRAs R Re-3 in
endothelial cells. As a control, we incubated the same density of HUVECs with 10 pM

camptothecin, a known inducer of apoptosis. Accordingly, HUVECs incubated with
bis(choline) tetrathiomolybdate exhibit similar levels of activated caspase-3 as cells

growing under normal proliferative conditions.

Example 31: Bis(choline) Tetrathiomolybdate is Anti-Angiogenic in a Matrigel Plug

Assay
The in vivo matrigel assay described in Example 35 is routinely used for measuring

angiogenesis. Bis(choline) tetrathiomolybdate, administered orally by gavage, inhibits

angiogenesis induced by bFGF in the in vivo matrigel assay, as illustrated in Figure 3.
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fromTable 1. Effect of bis(choline)

tetrathi onol ybdate on viability of confluent HUVECs
W@Ra0e1009024 hours i ncubation at 37C. 10 Tabl e 1PCT/US2003/023031

Conditions cell nunber viable cell nunber 1. control

390, 000 335,000 2. control + |uM ATN-224 400, 000

Exam?ﬁaojﬂ Qs (cBolirte Mt Rlthibnlol S PDbwazdofizfes IS Sdeb&tiddOfom
5 4. control + u 7,500 475, 000 Exanpl e
Conflgént BidnthelidliGCells Tet r at hi onol vbdat e Does Not | nduce

opL.0sSi s ,i.n—. Endot.hel i . N I _
A R e R s b
secretb®irbat Jon Bt \Hadathelifl oslls 2 LRy us svefltas deingrapromgicgenisfeytokine,
. typical proliferation assay) .and the |evel of
is chemetactia fad!ldanoyasare olagibdy imanne fgllcan be seen from
Figure 2, incubation with bis(choline)
tetrathi onol ybdate does not | ead to neasurable | evels
Examle 35:{Biv@h6lin©aFqiesthiotndlybdaa Dommkgulates dLIS Expression from

_control, we incubated the same density of HUVECs with
Activared \YIonegyteSot heci n, a known i nducer of apoptosis.

A : e : .
%ﬁlgfzﬁj%a@&i %f’n%ié% dopsthadsat-g) | LIPREN RitReaEhobi TIH 1 cells

tetrathionoly e exhibit simlar |evels of activated

inducestsytia §le-83ramscripsldnsand dransipting. Jrigene Sriblpsteatesghe bif(ehoding), e
condj ti.ons. le 31:. Bi hol i .

tetrat PR T e PR B RosoRfYsecretion ofepsumagle 18

from WtHetedASSRAEyRE. The in vivo matrigel assay described in
Ex

anple 35 Is routinely used for neasuring
angi ogenesi s.  Bi s(choline) tetrathionol ybdate,

Examﬁl%?&g 3 L a¥niBo ADUABECah R 2D dcFeast 1Y PRERRAGSEVRIS of

Yy, as
MuridelK@strated in Figure 3. 56 WO 2004/ 009034
PCT/ US2003/ 023031 ampl e 32: Bis(choline . .
Toica A MOhBI BT S Bl S A PegoZigs Sl 4y MyFing K Gy Murine
1 . G8hiaf G20 lalghid $hdrafu@ehnl I.-& ib@ititSreceptor
Kca%ab%g%%%&l%e Htﬁgdt) e&)hi onol ybdgtﬂe | owers the anount P
has high holmoogystedhe hedari HoRresnor.u@he exprassianedfimyrinedC€ s induced by

TNF b BReeioling BRedR R G REABSRR o i bR Bearind (rimor-
beaﬂ%}nliée ha?$ tEab@ 2818 mBins b t‘heﬁ?gaioﬁgao arshiBlenliybdatmee/ke daily)

wnr egul ates | L-8 Expressiaon
by gavage. Plasma samples were taken from the animals at day 21 of therapy and assayed

for murine KC. Statistical analysis of these data indicated that there were significant

(p<0.1) differences between the mean murine KC values of the two groups as illustrated in

. Figure 6.

Example 35: Matrigel Plug Assay

This assay is performed essentially as described by Passaniti et al., Lab Invest.
67:519-528 (1992). Ice-cold Matrigel® (e.g., 500 pL) (Collaborative Biomedical Products,
Inc., Bedford, MA) is mixed with heparin (e.g., 50 pg/ml), FGF-2 (e.g., 400 ng/ml) and the
compound to be tested. In some assays, bFGF may be substituted with tumor cells as the
angiogenic stimulus. The Matrigel® mixture is injected subcutaneously into 4-8 week-old

athymic nude mice at sites near the abdominal midline, preferably 3 injections per mouse.
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Activated Monocytes Unactivated nonocytes do not
express |L-8, but PVMA activation of Thp-1 cells 10
wo pawoew3bot h | L-8 transcription and transl at i PCT/US2003/023031
Figure 5 illustrates that bis(choline)
tetrathionol ybdate is able to down regulate the

i g@éﬁ% QR eshRt Bfe s¥EASYY. ABjetibh-sifes afd cﬂmsen such that each
The in |d\?§t§g%@mnocytae@[ba nﬁl 2634 j Bi s(chol i ne

ammalrmcclaem pomitiyapairel wag évish as BEEr 2 A dePai) A %@%Hvi%’é‘ioé plug

(e.g., @I‘Eﬁr ll—jée'vu f @ngrggal%égﬂg ﬁlgl‘b %gluﬁgg R}E)&Bfng)ﬁ%é ll’?ﬁ% te@t‘é& f%qts effect on
angio %%éi.@'é % g@s-@ Hhiegher +konpbugy). Al thentmentCRO pabfpi'wl}t hlann
man

trlphcht@wé‘ﬁnmalsarq— gaglté ey C%%\Zg%lor addont g %H?Wé%@nﬂ%c fon or
ano’cha?Nas a%lght %%gpe 'r\lgtgﬂ%lglja?obs%mﬁ% la;t?%lér)] %E%}(Asﬁ ETh&BLREyRWERNed

umnor Tunor 20 bearin
along MeCddbainel rEdbng, aixd the Miatiigel@kitugnare medoverstl aadrag B16

1mmeqha1%i§ha(1tf5}gg}r:{ge{s§]gltlgﬁ: klﬁggarg%{h%gé/ja}ga{segﬁh?ﬁgc? S@ n@ﬁge‘fied\e { $£roc
ovem%%?a i 1foBfn 1B A8 dé@m%ahbﬁym%maﬁ%bmabﬁ (&F., bhaied from

Peated that there were significant (p<0 1
Sigma)iabéardimgde shermandanturetsé instraetionsr il amuma? fiixsinghe plyg is an

indire%;\g%p%r ou&s 8% I ¥ USts-r}-ﬁitege%g ea'r:ﬁ%E &t l%oogﬁl Jﬁé@ﬂﬂfﬂ@ fre

addltlsﬁ Scﬁ'ﬁltbﬁl'a{ﬂ’elgsanﬂﬁﬁﬁ falyed 1ﬂ|‘¢ct9&§ﬁaﬂlot saciéficeakith a Dalml buffer
I nvest

19- 528 (19922 | ce-col d Nhtrl%ﬂﬁ%?é
(prefetably PBS oonteining@dielmotasiilay &vemhé desfraadp Wi ugated as a
ﬂuoroaj]nﬂ{e) ﬁx%%g‘?oréﬂ ofl\moré%B%Ee)ﬁﬁ?h Vglgﬁbr%ﬁ g ggt@%gﬂnlgg lt};t:ignmgtncally,

also sb@eﬁ gs4 fdasurd oo ARy |, thdaﬁ@ r&wymlng vadthosAbtantidgD31 (CD31

| h "
e o o o SR NG TSy R
neove%%ég fi oﬁlaﬁg Inﬁ&%%ﬁs@l deHs, ﬂ'tﬁ@pﬁks sites near the

omnal m referably I Nj ections per nouse.
5 Fivilly2 BGUAT1090 aqte@cﬂﬁratt 820 @3/341213@316 wapeofi injpéareing the

Ve f I lid
s o P R ERAP G L o MR

ilustPB$é bhd/BotGetiEBle, Mldile ﬁtﬂéﬁﬁotﬁﬁ; oo 2 Hmheprthe fistaids given

negative control plu (e buf fer + heparin)
hereim| bugmal de nnqﬁbﬁ@dnghmﬁbe %C@ﬁﬁé%ﬁq"é‘éql?@s pEbe @appe1ge pggns All

effect n ndaeparin +
pubtiGaioBS b PotefiR P ROEARR ofs iborBorarcd U seferfnckPPO 1 2
~triplicate. Animals are sacrlflced by cervi cal

di sl ocation at about 7 days post injection or another

time that may be optimal for observing angi ogenesis.
The nouse skin is detached
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al ong the abdominal mdline, and the Matrigel (r) plugs
are recovered and scanned inmmediately at high
w0 e®aloesodon. Plugs are then dispersed i n wat er PENtsS2003/023031

i ncubated at 37C overnight. Henoglobin |evels are
determ ned using Drabkin's solution (e.g., obtained
from 10 Sigma) accordi ng GIcAIMS8 nmanuf acturers'
i nstructions. The amount of Hb in the plug is an
i ndirect neasure of angiogenesis as it reflects the

WhafidRiihe®ls: Pl 0od in the sanple. In addition, or
alternatively, animals may be injected prior to
sacrifice with a 0.1 nml buffer (preferably PBS)

cont ai njn hi nmol ec ht dextran to which is

coMj ug ggmgguréfpr]ff %t@%"i@%ﬁe amount of

fluorescence in the dhspersed pl u 5 det er m ned

fluorimetrically, sgnLves g measur e of

angi ogenesi s in thB ". R Hai ﬁl vﬁit h mAb anti-CD31

(CD31 is "platelet- eRaot helial c@®’l adhesion nolecul e

or PECAM') may al so be used to confirm neovessel

formati on and m crovessel d@nsity in the plugs.

F'n I i.t_shoul.d.be.noted that there are alternative
or a sgh ot B MR present i nvent i on

Accor dRAGRY R® tRe RP aes RN hreiiigRha@ ity hyafcgeh Callbd, substituted alkyl,
considered as 20 illustrative and not restrictive, and

aryl, syhstifiereny), avylalsylnsibstitytaskarylafiyl sacloalkyh subséituied eycloalkyl,
cycloﬂbt‘g _ %]ﬁétﬁuteﬁ lé%cl elk%g]kgp g%%iroea?%l\’\élfo%%ﬁdrh%tég%ﬁ

ents o
heterparblaillqé,t subsmum ﬁeﬂaﬁiaeylhlﬂzyl; hEtEtbaﬂ@ﬂ er substigrtddrtesverpalkgtt

LR o 10 SUAHM o
substﬁ‘hfeﬂ%?ﬂreﬁfgllaﬁ@[ %Bﬁltﬁt‘eal aryBIk{Pcy ‘]ﬂﬁ ﬁ‘ﬂ)sﬂute% ?gll' %l'k—yi;?

a solvate or hydrate ereo

cyclohzt,ercm&yl,mbstmeé nyclfi@tencelkiyh dieipmdsdmubytlﬂu;adlﬂmnaryl

he’ceraI k?’ g?y&,fﬁ%gsﬁt it gi’l {ﬁ%{g@ﬁ%}r& Paﬁ%&{ﬁkﬁ lél)‘t/) %J}béé?:&%%e?ergaﬂcyl or are

abserﬁbj\bﬁthigtrﬁ_&dfﬁﬁhﬂﬂhé{wnn 0 cycl oheteroal kyl,
substituted cycloheteroal kyl, heteroaryl, substltut ed

het er ozaDjionallya & apd Ry yaken R%e‘rhes atpsatkylgiyb gubstituted alkyldiyl,

| I or substituted
heterﬁ@{t @F{Llﬁ)lﬁ%k@ ég&{_@ﬁ e i ndependent |y hydrogen,
al ky | qmibﬁill}f, B add R kaklen tegeyter amldigliiyltsabstivel alkyldiyl,
yl al kyl, cycl oal kyl,

| kyl b
heterg%]%%@w bt sl et eqk%dlyl

optionally, R! and R2 taken together, R* and R® taken together and R? and R*
taken together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or substituted

heteroalkyldiyl;
optionally, R® and RS taken to gether, R® and R7 taken together and R® and R®
taken together are alkyldiyl, substituted alkyldiyl, heteroalkyldiyl or substituted
heteroalkyldiyl;
optionally, R and R taken together are alkyldiyl, substituted alkyldiyl,
heteroalkyldiyl or substituted heteroalkyldiyl; and

59



10

15

20

25

30

cycl ohet eroal kyl , substituted cycl oheteroal kyl,
heteroaryl, substituted heteroaryl, 15
whedoaioemsy | al kyl , substituted heteroaryl al kyl , PCT/US2003/023031

het er oal kyl or substituted heteroal kyl or are absent

when N is part of an aromatic ring; optlonally, R1 and

R2 tak F2k 2 sebsht 0,S

al kyl dlqyr;zl E@g%g{‘)g gglf’fisy? (MS’JOS?Q Sl(}gs%%% ui(}efiggsjg) > (Mo '
(MOZS'séafelr@leSyi)&l yl; optional I y, R5 and R6 taken t oget her

are alk ti. 32|d| 6 7 8
het er o&ﬂb&t‘%pﬁﬂvm& ﬁgtdggtlfﬁ}ﬁgg ’oal’ y1%l 3% R, R and R

are idORIdaPiah baoh AR 'ard 2R ater® tld%fdﬁé‘l’ls nbhyanckeR3micthly® ethyl or
t oget her and R2 and R4 " taken toget her are al kyl di yl,

n-progylbsti tut ed al kyl diyl, heteroal kyl di yl or subst i t ut ed
het er oal kyl di yI ; optionally R5 and R6 taken together,
R6 and R7 taken together and R6 and R8 25 taken
t gget haheas@paikd/dfitiim [swhatkin Viie@ia847. di yl |
heteroalkyldlyl or substituted heteroalkyldlyl
optionally, R3 and R7 taken together are aIkyIdlyI,
S bst|t h | kyl di yl or substituted
heferog%E%p%@bﬁ%ianth51V§§§%g§/009034
ﬁtT/USZOOS/Oﬁ%OSl Y-2 is (M$4) 2, (MRS12) 2

R2— [\{+ 289)_ R37) 2, (Mp2Ss) 2, (Md2Sii) as
S6) - or| 2Si3)-2; with the proviso that if Yis
S4)-2 andRR1, R2; R3, R4, R5, R6, R7 and Rs are

|dent|cal then each of Rl, R2, R3, R4, R5, R6, R7 and
R8 is not hydrogen, nethyl, ethyl or 5 n-propyl. 2.
Thie comMbewdshpofndbACHir 3, wherei ¥ i¥(MeS)RbS4) 2. 3.
The conpound of Claimi1, wherein R R s R2-N+-R4 =
R6-N+-R 10 R R 4. The conpound of Caim3, wherein Y

i (M uH@Sf&gfm{élH”fQ‘:lﬁin any, Wwigeiafat Fadtiore of R4, R%, R®
\M?erel n%%)gtcgmggst one ‘of RI1, RZ,S R3 1561ar?d 3{4 i's not

and Rilikyét.allgl. The conmpound of Claim 1 or 2, wherein at
| east one of Rl, R2, R3, R4, R5, RG,

6. The compound of Claim 1 or 2, wherein at least one of Rl, Rz, R3, R4, R’ , R6,
R’ and R® is not alkyl.

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

hydrogen, alkanyl! or substituted alkanyl.

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

hydrogen, methyl or ethyl.
9. The compound of any one of Claims 1-4, wherein R! and R? are alkanyl.

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

ethyl.
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R7 and R8 is not alkyl. 20 7. The conpound of any one

of Cains 1-4, wherein Rl, R2 and R4 are hydrogen,
w@bdoangdosor substituted al kanyl. 8. The conpoupdr/v$208351§23031

one of Clainms 1-4, wherein R, R2 and R4 are

hydrogen, nmethyl or ethyl. 25 9. The conpound of any

ongl.of Thatdmpdimd of aheosd of ainent-4RRhercn Rl isaﬂgahyl sulBtituted

kg 48 aH s SIRBERy oy SUbeS RS BB gibstbed ylaly,
cwﬂ%@%hgﬁgﬁgﬁﬁ@%ﬁggﬂmngg The conpound of any one of

reitn”Rl is al kanyl, substituted
al kanyl , al kenyl, substituted alkenyl aryl ,

SUDRL e Bl Bty Bbih i tilot Wkt 81 (AR ogetir
are aOS/TRBURHsQutAMABR, gétegamﬂ@lo%r@ubmﬁa&haeﬁml@%o

t aken together ‘"are al kyl eno, substituted al kyl'eno,
het er oal kyl eno or substituted heteroalkyleno 13. The

ColBnt Drorifetudad of oo 8 Chigs fra WSS BT G ipecther

are alfyfeno @ pewrshligfle®)y one of Cains 1-4, V\,herel n Rl and
R2 taken together, R2 and R3 taken together and R2

and R4 t aken together are al kyl eno, substituted

1

he er ogmy?d}ﬁ%ﬁﬁl?ﬁf%& S%%ngﬁrﬂp%g%ﬂ%g%ﬁglnl} %IhdeR tfaken together,

R’ arfdl R takeril togethehardR harkIR bakierRBg¢threme tlkyknbesupstitRRdabigleno,
ken t qget he and and R4 taken together are

heter&?%}‘/’]aegﬁfir S"%%n U8%-of any one of dains 1-4,

wherein Rl(R2)(R3)(R4)N has the structure: N+~/ 20

17. The conpound of any one of Cains 1-4, mhereln R3

ants.R7 Thakeompaygdtofany ong ef Glakys bowhetsbsR| and Ritaken together,

y er oal k r suhbstitut
R o B g B is R el B A B BRe of 1 ai o
1-4, wherein R3 and R7 taken together
16.  The compound of any one of Claims 1-4, wherein R'(R*)(R*)(R*)N has the

structure:
D

17.  The compound of any one of Claims 1-4, wherein R and R taken together
are alkyleno, substituted alkyleno, heteroalkyleno or substituted heteroalkyleno.

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

are alkyleno or heteroalkyleno.

19. The compound of any one of Claims 1-4, wherein Rl, R? and R* are
hydrogen, alkanyl or substituted alkanyl and R? is alkyl, substituted alkyl, alkenyl, aryl,
arylalkyl, cycloalkyl or R? and R’ taken together are alkyleno, substituted alkyleno,
heteroalkyleno or substituted heteroalkyleno.
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25 are al kyl eno or heteroal kyl eno. 19. The conpound of

any one of Clains 1-4, wherein Rl, R2 and R4 are
whyanoges4 al kanyl or substituted al kanyl and R3I/0S2003/023031

al kyl, substituted al kyl, al kenyl, aryl, arylalkyl,

cycl oal kyl or R3 and R7 taken together are al kyl eno,

substi tuted alkyleno 30 heteroal kyl eno or substituted

i ettt AN ARAEEE EET o0
or et aﬁ’@ﬂf @,4211 esdE'é‘ﬁt'ﬂYéd Ay, eéll@ﬁlyl %qu ﬁ?}la‘lléll 3&y{él@alky1 or R3 and R’

ubstltute al kenyl , aryl”,’ afyl al
takendyg&tb@rldthﬂw}enéz@rhﬂdIOleylenaken toget her are al kyl eno
or heteroal kyl eno. 5 21. The conpound of any one of
3 Cains 1-4, wherein Rl, R2 and R4 are nethyl or ethyl

rEi R3 Tlrfe @n'ﬁiﬂund Sphst éﬂelﬂf@alﬁisklyh wBérK@R{l' R2 aﬁd/R4 are methyl

Ialg or cycl oal Kyl . ound one
or et S B ey Lasibstiesied akstaaenyl ngl(n&rf Ay g cymal 10

structure: -N+--"~0OH N+ -N-N + , -NI i+ N+ -0
-N+ / or al 23. The conpound of any one of d ai ns

1-20.  WHieedompdLORAY &ii339r{eRA)MNaiRas] -t heherdin BIRYEYREN has the
-N+-"~CH 24. The conpound of any one of Cains 1-4,

10 strucifisr ei n RL(R2) (R3) (R)N has the structure: -N+ 20
62 WD 2004/ 009034 PCT/ US2003/ 023031 25. The conpound
of any one of C alns 1- 4 wherein Rl(R)(RB)(RA)N has
thg structure: -

__Nl +—" OH _N+—q —N+—/\O/U\ —N+—)\OH ,

I
4 e L)

_
b e AD w b

23.  The compound of any one of Claims 1-4, wherein R'®RHR*HRHN has the
15 structure: |

I
_..NI+__/\OH

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

L

—N+

20 J
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26. The conpound of any one of Clainms 1-4, wherein R1,
R2 and R4 are nethyl or ethyl and R3 and RC taken
wo ogebm®B4 ar e al kyl eno or heteroal kyl eno. 27. H¢BEUS2003/023031
conmpound of any one of Clains 1-4, wherein
R1(R2) (R3) (R)N has the 10 structure OH N+ -N+- -+N-
N Nt- N+ ---- -hH 02 - NS~/ SNI, -0 021 1 I+ -NI

P Uso B eyed of 2 onad @004/ 03 Whtreiad (BERHRN has the

structgk@i M5 1-4, wherein Rl, R2 and R4 are hydrogen and R3
IS substltuted al kyl , cycloalkyl or substituted
heteroaryl or R3 and R7 ta t oget her are al kyl eno.
5 29. The conpound of an¥_ f Cdains 1-4, wherein
R and R2 are al kanyl E/JRS and R4 are hydrogen,
al kyl, substituted al kylaryl, "aryl al kyl or al kyl eno.
30. The conpound of any one of Clains 1-4, wherein Rl
and R2 are nmethyl or ethyl and R3 and R4 are
hya#:. ogeFhe ainkpound sﬂémyt orteLdfaliaimskil, whergin R'aRY kad RY breanethyl

Rno. .10 31. C und of _any e of C ains

or et@l_l &XA glné?%i{n ta%f’@ E’R‘B ﬁﬁyﬂ@rﬁ’ﬁ hteFFéoa IRt ure: 0
O -/+HN-\ N+ \ /[ \

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

10 structure:

I OH
N on I N+ |
/_N+_/\o/\/ ~ N+—r"" /| N|+--
k J ? —N+—~ 2
| |
_+N_.
| | |
_N|+_/\O/\/O\/\N|+_ , /N|+ N:+_
—N|+-—
| N |
_N+_/\S/\/ \/\N+__ P _N+x |
| O, | | N|+— ’
d+ | -—d+ |
e , N

|
or _I\II+\/\/_N:+_
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N+ - / HO-~ NH2 N+ or ROHN 15 wherein RO is a
m xture of straight chain al kanyl groups which have at
wo e@go®Bght carbon atons and not nore than eP@hUsmN3/023031
carbon atons. 32. The conpound of any one of O ains
1-4, wherein R, R2 and R4 are hydrogen and R3 is
s@Bst i tTresdmabiayd of anyiwaeiof GlaithsHed, ovhsraiy R, RyanddRd &y

or_al kykeno, .. 20.6 004/ 009034. PCT/ US2003/ 023031 .7
yaro§én B’ Eifsitce vty SR b Rl hetifoayor & Ana R tokcen
togetidr aR RAM&) N has the structure: NH3+ NH3+ a HO OH >

+H3N S\'N or +H3N---\ NH3+ OH s 34. The conpound of

any one of Clainms 1-4, wherein R and R2 taken

tgget h 0 4 Lyt I en 2

: never oatieyPERal e M ik d: MR Re AR Rears akanyl and
R’ andRR yite hyatroganbalkil sutadtusddkalkylongl, Réylhkyhotdiioge. or i s
absent. 35. The conpound of any one of Cains 1-4,
wherein R (W( RNor 10 R(R2)(R(R4)N has the
skpuct : ?G\m : 0 A 2
ptﬁg'r rm(lg:tg1 Etciof:n I cdo%r%fpaog?i%ﬂég ;1- %Pr% rli %i“ﬁﬂg ?egn }:{o ﬁa%c(l)ll}n & eot%‘lethyl o
ethyl amiRbmel B aleihyilrogen, byl spubstitupdallpgoeyit anyhllkyl or alkyleno.
accept abl e diluent, excipient or adjuvant. 15 37. A
method for treating or preventing cancer in a patient
CoNPr i FihBGonPeAd b onBSf (PaifrdQ - Dt mlcR"—stRéﬁR%@ has the
a

such treatnent a therapeutically effective anmount o

10

structure:
Ox—0
N \/,;HN/\
N+ \N /
+
O o)
NH»
\
NY
O g
15 wherein R® is a mixture of straight chain alkanyl groups which have at least eight
carbon atoms and not more than eighteen carbon atoms.
32.  The compound of any one of Claims 1-4, wherein R!, R* and R* are

hydrogen and R is substituted alkyl, substituted heteroaryl, cycloalkyl or alkyleno.
20
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conmpound of any one of Clains 1-4. 20 38. A nmethod for

treating or preventing cancer in a patient conprising
w@odinino®Bering to the patient in need of such PCEHEBI83023031
““athérapeutically effective anount of the

pharmaceuti cal conposition of Caim36. 39. The nethod

of Caim37 further conprising adm nistering to the

pat i,ent i 25 ne r egt 1p2yR 3V R4

Fher IpeutTraP Ry BT oy oS LR LAk R ()R IEON has he
stratiler cancer agent or a 65 WD 2004/ 009034

PCT/SF@QOS/OZSOSl phar maceuti cal conposition

conp ing the otNﬁnFanti-cancer agent and a
phapmaceutical ly |acceptabl e dil , excipient or
ad t . 40HO @kd of, O al furt her,—\

Z - .
conp She patierff i#HsN5 nawdg+of

indg adm ni @ring to
such treatnent a th ﬁapeutically ef fective anmount of
anot her anti-cancer agent or a pharnmaceuti cal
conmpasition conprising the, qther. anti-capcer nt _an
a pRAar rrag@%?‘?“&ggw%o‘la&‘%@@f)?%@la‘émdli"%d‘gﬁfefnagxﬁdﬁ g%ené?gegler
ar@ Bk A¢ad) bubstithted bikg 1606  Hegsbauityldaoi Bab3iTufed htt@blkyleno, R3 is alkyl
conpri sing adnipjs%gring to.the patient in 10 need of
orgyesitteddiehant Rais hrEpgaeids 0581ty ef fecti ve amount of
zinc or a pharmaceutical conposition of zinc. 42. The
met hod of Claim 38 further conprising adnjni ing to
t he 3at i @he compoupd atpnyrong gt RlapmpkfFdisreiyR (R RN &
R eaklesagldigct i ve amount of zinc or a
gﬁ?pﬁggg%{ical 15 conposition conprising zinc and a

pharmac¢utically acceptabl e diluent, excipient” OOH
adj uvarNt_43. The . nejkQd of ai m 37, wher ejj\the

cance /islbreast/ﬁgfcer, r canNeH, brafn ncer
col on er, prastrate, can

chondr osar cQma _Jor

angi osaffcone. 20/44. A nethod for treaftng orO

preventing wet type nmacul ar degeneration or

rheumatoid arthritis in a patient conprising

adm pisteri.ng to the patient in need of s -

£ r oatand: ehepnisputsalePRerOh o Pl St gpy gue of Claims
1-3QRP @ Yhatmadeutely ateptable@ilaempextipibnt @adwbant A met hod for
treating or preventing wet type nmacul ar degeneration

or rheumatoid arthritis in a patient conprising

admi 3y, st e inBflod for tB&ingdk pRREnting chRetin@fpatet bomprising
oHEFIHER I B CEGRBES] L PUs ‘B TEST onnody ffeiyg Frount of

cdiBSdRad of £ ohé 6RCIaMgs ©4. preventing aberrant
vascul ari zation in a patient

38. A method for treating or preventing cancer in a patient comprising
administering to the patient in need of such treatment a therapeutically effective amount of

the pharmaceutical composition of Claim 36.

39.  The method of Claim 37 further comprising administering to the patient in

need of such treatment a therapeutically effective amount of another anti-cancer agent or a
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conprising admnistering to the patient in need of
such treatnment a therapeutically effective anount of
wa2eenpeend of any one of Clains 1-4. 66 WO 20Pd1/08903d423031
PCT/ US2003/ 023031 47. A nethod for treating or
preventing aberrant vascul arization in a patient
conprising admnistering to the patient in need of

such treatnent..a therapeutical lvy. eff ' :
R TECBTPPEr omeane LR b it S i hoclicany
acBaptddRdiilueit, dxcpidnt Gadprvar event i ng excess copper | evels

in a patient conprising admnistering to the patient

in need of such treatnment a therapeutically effective

anmo l40.th gfr?@m@me@ eL0Ein988 ARtieradmpifinghdintsteting to thO patRnt in

A et ho or treating gor preventin XCess copper
nep b QEEh freRtCT A heaRRENTGE K S HFSEN SRR HOLEF FHECATGr ARt or 2
pRAhdcEiftical AnipeGHoPEonSi#k g ik LARTRAY -t HRERPAY b ipBatnhayeutically

effective amount of a pharmaceutical conposition of
acGpidbin dmentoexcipieniat adiityaklor treating or preventing

obesity in a patient conprising 15 admnistering to

the patient in need of such treatnent a L

t herfdpeuiThemethpd of Elaim BY Aurthprnemprising admiggsigsiang fithe patigrim
n20 5t Qkn %ﬁn@%ﬁ ath&apenticalld BRI Imb@Ht of Ligebs AighaBhaceutical

preventi ng obesi typl n a patient conprising
coathukitiosofminang to the patient in need of such treatnent

a therapeutically effective anobunt of 20 the

phar maceutical conposition of Caim36. 53.. The o

met WAad ofTh€heihod 50CTaim 68 &rrtheneopiirising gdmuasteringtie thie patiqnbm

t he ient in.need.of. s - Lr . .
e g1 3 g Ty iy SHE b BT T o pea phomaccutial
caifokitio eghprisirpgaittiand k pharmpbaticdlyeotdpeale dloemposicipiashor
onprising the other anti-obesity agent and a
ad;ﬂ’g‘&imceuti cally 25 acceptable diluent, excipient or
adjuvant. 54. The nethod of C aim51 further

i si dri ni ing to th ti i d
SUCHP r edtariibod of b Jduret iy RReERrrS cafGhipbences
bRAMERRF cA0 EmeReFbithta@afdr, dbndosafldaiabh agtidsatdina.

conmposition conprising the other anti-obesity agent
and a pharmaceutically 30 acceptable dil uent,

excifu enta Qkadidi\diting R pred@tRQ Gt B89 @ddular degeneration or
PCT/ US2003/ 023031 55." A nethaod for treati ng

.or
ﬂ}s?]d@@téﬁta!‘rthg'tiﬁwggg@g éﬂl.@p@ilpg,%lnamgté%%toiﬂgp %tlﬁ%ttllil Bepd of such
trgéalgﬁ{t |, Sh b RATID AL &HE BlotiR of NEorRRHuh& Bf arlydonB 8£d1aRhs 1-4.

treatnent a therapeutically effective

45. 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 the pharmaceutical composition of Claim

36.

46. A method for treating or preventing aberrant vascularization in a patient
comprising administering to the patient in need of such treatment a therapeutically effective
amount of a compound of any one of Claims 1-4.
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anount of a conpound of any one of Clainms 1-4. s 56. A

met hod for treating or preventing neurodegenerative
waelb@eas®3d n a patient conprising adm ni steri nBCT/US1008023031

patient in need of such treatnment a therapeutically

effective anount of the pharmaceutical conposition of

G aim36. 57. The nethod of C aim55, wherein the

ot rpRRLEDS b GeaNP S B e BPETEY Shve el ngpitent
comprlgln‘% d@ﬂiﬁﬁﬁen‘ﬁ%t&&! JRtiefin WE&T &t fich BathRial 9 GRefTanc Iy \efective

ease 1S zhei'ner's di sease, anyotrophic | ateral
amours of & phanmceutiqat canpasitiomad €12i6836.

48. A method for treating or preventing excess copper levels in a patient
comprising administering to the patient in need of such treatment a therapeutically effective

amount of a compound of any one of Claims 1-4.

49. A method for treating or preventing excess copper levels in a patient
comprising administering to the patient in need of such treatment a therapeutically effective

amount of a pharmaceutical composition of Claim 36.

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 any one of Claims 1-4.

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.

54.  The method of Claim 51 further comprising administering to the patient in
need of such treatment a therapeutically effective amount of another anti-obesity agent or a
pharmaceutical composition comprising the other anti-obesity agent and a pharmaceutically

acceptable diluent, excipient or adjuvant.
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55. A method for treating or preventing neurodegenerative disease in a patient
comprising administering to the patient in need of such treatment a therapeutically effective

amount of a compound of any one of Claims 1-4.
56. A method for treating or preventing neurodegenerative disease in a patient
comprising administering to the patient in need of such treatment a therapeutically effective

amount of the pharmaceutical composition of Claim 36.

57.  The method of Claim 55, wherein the neurodegenerative disease is

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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