CANNABI NO D RECEPTOR MODULATORS FI ELD OF THE | NVENTI ON
The present invention relates to cannabi noid receptor

woaalostios s, particul arly, antagonists or i nvePGERUS2007/001127
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agoni sts of the CBi receptor, useful for the treatnent
of obesity, netabolic disorders, addiction, diseases
of the central nervous system cardi ovascul ar
di sorders, respiratory disorders, and gastrointestina
di sorders, pharmaceutical conpositions conprising such
conpounds, and nethods of treatnent using the
conpounds and conpositions to treat conditions such as
obesity, netabolic disgrders ddi cti dlse
the centGampindsa Mé?ho‘é%?‘éﬁ &ﬁﬁ ée‘f lgcer
respiratory disorders, and gastrointestlnal di sorders.
BAGKGRAIND IaFenitidh | NVENTI ON The CBi receptor is one of
t he nost abundant neuronodul atory receptors in the
brai n, Emeipriesenssipventige gelates Igetﬁa{weﬂ@ field phenti-cancer therapy.
h| a X ¢ [

DPBRPIRH D15 3f btia S GLEREL LBy HihoBaRA) syEAoRs for their se
Gﬁﬁ{ﬁﬁﬁﬁgcﬁmkenﬂmhesGﬁ&bﬁﬂtmpimﬂmhnnmgﬁnlsts for
exanpl e pyrazol e derivatives such as rinonabant (e.g.,
U.Backiprdioizd 88die Inventibe used to treat various
condi ti ons, such as obesity and netabolic syndrone
( e. g. . Bespita:i pdogtessailn lﬁummie(thﬂrapy,l?tm adeld batygnts phdeukemia still

9085 .0 .
Py Ao oRBsbroPRisigy Adfs cibkiderth Fosfise olfbod, hes been
R3pprdiadIor tﬁertidaam:ntmﬂpaﬂentﬁ’hwm mlapsﬂbgmﬂefrabtm:e geute

n eRr}BgﬁYﬁw é{“ﬁLﬁ‘tu&%glcl)z E)gn& evawgg% z)s éPergPy for other leukemia

E)gési IBliminathdata fR:&h@JHiﬁa ar&D@ﬁ recedlk expetienb®in 8 U.S., however,

1475-1489; U, S. 6, 642, 258), |t|v i sorders and I

psreBe agoledog arsepig Arip e 4 th e PRLC PREYS 2P

2088nse4@éntlyl the RBivity} oF &séﬁ%Qhoxn@é @b ah laffi-168cetnic agent is currently

snmoki ng cessatjon; U S. Patent Publ, 20%%/0087933

ga}gqupg)pwlegggqte@aqn ra;u%qyagq of ](eg gmia. |_ ithegjresulty ook favorable
&ex%kem thé Q%onyeqlate S¥lsonf2r thé Bukemsh e&iuﬁv&w g

condi tions .g., Porter et al.,Pharmaco O%w@

Thiavegiatede systezmlomty of arsenis tHoxidg b PablR £ ¢ignet et al., 1999;

P 1 e Y
seit ey BB HAGE SR B RERASTE ey 1

still Hg gglyf &%aﬁlggfsg}fﬁgl @Q?ﬁ*ﬁhﬁ‘ﬁbﬁr&gﬁﬂqﬁman use, melarsoprol,

partlcu arl'y “cannabi noi d receptor nodul ators

anhasdwan syeluated ifonant denkegoe a@tt\étyOﬁ‘Wpﬁ82m9 EE 8913%3(7))

W bnf Wg{el 08%88{:1&5 lsaégcgeésqw'l Yogﬁlc ﬁ)f ]Sdtfeﬂ%xvltlll feukSmia at
there t he rese I nvention

pr mncdletrétmdlstxi forché trefamstnSpf Mm@smtﬁaWn éIBlemfpm there is a need
rece nmodul a e

o CaeBis SRR RS, b g POERLERALAY of hematologic
I edefifitineies SulVAREr GF gdiideall ﬂMEhﬁ"!eG\mhllar ongreewb eclivitpnand lower
the pres inventian is directed to a conpound of

Fot %”ﬁ?ﬁameft%?x' ‘phar maceutical |y acceptabl e

salt, solvate, or ester thereof, wherein: mis 0 or 1,
nis 1lor 2, and m+ nis 1 or 2; the dashed lines (

=) in Formula (I) represent single or double bonds as
permtted by val ence requirenents; Rl is selected from
the group consisting of -C(O-NR 10 2, -C(O-0O al kyl,
and -C(O-R 14; R2 is selected fromthe group

consi sting of H, unsubstituted al kyl, alkyl

substituted with one or nore U groups, and

-al kyl ene-N(R10)2; or Rl and R2 together with the

carbon atons to which they are shown attached in

Formula (I) forma group Q as shown in Formula (1A):

(I'A) wherein Qis selected fromthe group consisting
of:(a) , (b) (O t (d) (e) (f) ,-bnd (f) ; Ylis -O

or -N(R 7)-;




Y2 is -O or -N(R8)-; R3, R4, R5, and R6 are each
i ndependently selected fromthe group consisting of H,

wo BoROs21RL1 , and -N(R 1b)2; R7 is sel ected frpoT/UB®07/001127
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group consisting of H, alkyl, arylalkyl, alkenyl,

-al kyl ene-N(R 9) 2, -al kylene-O-R 9, -alkylene-R 12,
-C(O-R14, -alkylene-C(OH -C(O-0R11, and Boc; R8
is selected fromthe group consisting of H,

-al kyl ene-R 12, -C(O-R17, -S(QOz)-R11 , -S(O2J-R14,
-C(O-N(R18 2, R14, and Boc; with the proviso wherein
the group -N(R18)2, both R18 groups taken together

vg‘hg#gf[ﬁ Nihd PR dnRiophi ch they are bonded form an

Stitute eterocycl oal kyl, heterocycl oal kyl

su gSt | OUE %gvé@'t bhteReht fméﬁld@m@ﬁ/mp %rga@xic &8ércal compounds
substitute

unsubstituted heterocycl oal kz gr ou(P 4
fwsbdanahcqwﬁperh@% dngampl em‘t?ggérp gRISKIPE pPEgsent inventr nprow es
| PR @i QUR acceptable salt

S ARIEAGREY st 3 REWAE Aol IR Sorep

i thespéndent |y sel ected fromthe group COI’]SI sting of H,
unsubstituted al kyl, al kyl substituted with one or

more U groups, -alkylene-R 12, -&%yl ene-R 13

-al kyl ene-R14, -C(O) - Rl4, -aIkyI n-O%

unsubstituted heter oc§c{AgaI . cl oaI kyI

substituted with one or lhore gro and

benzo- fused cycl oal kyl ; RR11R’s Bel e ed fromthe group
consi sting of unsubstituted al kyl, al kyl substituted

Wi th one or nore U groups,

-al kyl ene- O al kyl , -al kyl ene-O-ary , unsubstituted

ampereimnd aryl substituted with one or nore X1 groups;
R12 is selected fromthe group consisting of

uixsidl¥sen $e3t ed aryl and aryl substituted with one or

nore X1 groups; R13 is selected fromthe grou

c s ©f Sngr GD(Rinsdisst ¢achtoseumrstcs b & wm%ﬁp&nﬁ@%ﬂéfr%é’rﬂl 2alkyl;

substituted with one or nore X2 groups; Rl4 is

selipan gdegardmm Rdo gPopisfarayifeam 260810 unsubsti t ut ed

cycl oal kyI cycl oal kyl substituted with one or nore X4

gRdapd Rireseibadhi inderetdantkyC)-108kdlal kyl substituted wth

one or nore U gro each Rlp is independently

s&3es%ﬁd0ﬁ4<@lk}ﬂmfgr@w1-&9@Rstl ng of H, -N3, hal ogen,

al kenyl -al kyl ene-R 12, -al kyl ene

_ ®kig Forreminp R18)2, halegen, pemhearaiky), heter‘eanyf heigroagplkyl griboxyl,

O ra 8C( O) 2R18,
 NRIBC RO &7tk C IR DI FREDA O 2R
%49228%18LHU DShibatt %(@[)@Vloaraﬁhhyjo e, ||Jalﬂlﬁd-0@(ﬁ)aryl or

one or mbre rou s, -O ene- 8 or -C(OR
18; wi tmglu’rwnpcevb%l@@m,eqfel n the group - N(R18 2 bot h
R18 grou4pstakentogether wth the Natomto wh Ig
t ReyandrR togeiblediwithithe earbomatoms:tpiwhielthey are attached form a
hetefocga% @@v&m@%&{t&gwmwﬁn ubstituted with

one or nore or sald substituted or
u s - (0} rmk i -oc 0)C
a1 et “‘F* BTG a%“?%‘ir%%c?‘iﬁ e
i s sel epblégl, f-Oﬁ)ﬁODatwl gr elg]lw@mbg'tlﬁuﬁgt erd Ro and

-C(O-R 12; R17 is selected fromthe group consisting
ofR Ui $L1bs i 4catketl het er ocycl oal kyl, heterocycl oal kyl
substituted with one or nore X3 groups, -alkylene-R
12, - O @her abj}:cﬁlﬁeamasmnmsvméagqs@ép@wﬁéﬁﬁﬂtW‘@@F‘@%%H become
fromt h f u
PPy B LR P ORI Bl skt Pl BEyndersipod, however,
on@atthe mefaﬁea(ﬁegxrmmpa anfR12g smﬁ‘xmdnmies; wiile indipating preferred
provi so that when RLIS is attached to N, then each R a
I's independently selected fromthe group consisting of
H, unsubstituted

-2 -



het er ocycl oal kyl, heterocycl oal kyl substituted with
one or nore WB groups, -C(OR2 1, R12 , R13 and R14 ;

wRi®7ios218€] ect ed from the group consisting of PCT/UBSN7/001127
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TIPS, Tf and R21; each R20 is independently sel ected
fromthe group consisting of H unsubstituted al kyl,

al kyl substituted with one or nore U

groups, - al kyl ene-R 22, -al kyl ene-R 23, -al kyl ene-R 24,
-C(O-R24, -alkylene-O-R 19, R24, unsubstituted

het er acycl oal kyl, heterocycl oal kyl substituted with

one or noreW8 groups, and benzo-fused cycl oal kyl; R21

| Sse &GOPS ey i hatratios uhBA kindé eakious
R e T o o

U groups,,
- hhisnd. o fkations iy i HAACOPE AL RSSRT OB qVill become
aryl , su | §ut i : igf.oups;
cnbasal 1o b SRR EF it o POF dBb R HpaBE R
€

nor e. W nsubstituted cycl oal kyl,
ciptigh o the 1 eg'th one or nore W groups,

unsubsi.i t ut het er oal.k - . aHYil-60 leukemi
LS ae bt PR B35 YRRy sk o RaHab R 0 eukomi
- @11@|ilKWeQﬁ@se@cRoﬂdr,seniGﬂ@)m@oahﬂ:yAeBe a@ |. 24;

-C(O-al kyfene-R 23, -C(O-R22, -C(O-R24, -C(O-0OR

22, - CiQurd® BadMis thelhiR2Ro antNpiRAferati gt Qspomept 0 leukemia

-al kyl ene- O al kyl.ene-O- R 24 j i so that

S5 Bpren e VF B ma T e A5 B Y sard re 1

IS at,taﬁged t % ﬁé ii S%Iﬁe%t ed fromthe group

c oL s ryl and aryl substituted

with o or nor.e . groups;. [ : S.

ar oup. dBngrsEnig gttt Re: Ffhe SERahe I daliound

het eroaryl , substi tute | : #n have

e cel Tubay PERPRA o i SreBRE RlenRN oty pruRSnv R

unsthistid oftformalomi agHarmegesitioall k g¢ceptabla saltithergody t h

one or nore WA groups, unsubstituted al kyl, and al kyl

substituted with one or nore U grRfups; each R25 is

i ndependently sel ect ed1 fromthe up cgnsisting of H,

R22, R23, unsubstitut Bd,aH fbstituted with

one or nore U groups, unsubstAhute ycl oal kyl ,

cycl oal kyl substituted &% hR3neRdr re Wt groups,

-al kyl ene- OR 19, -al kyl ene-NR 19R19, -al kyl ene-SR

19, -al kyl ene-R 23, -al kyl ene- RZ2, unsubstit uted

het er ocycl oal kyl, heterocycl oal kyl substituted with

ORghedéinnoOr e WB groups, -al kyl ene-heterocycl oal kyl ,

- al kyl enehet erocycl oal kyl substituted with one or nore

WK gy oupse, préfefdbiyad, - C(O) -R22, -C(O) - R4,

-C(O-0OR22, -C(O-0OR 24, -NHR22, -NHR24, -S(0O 2-R24

- QUG A\B. B @0 (R))cvhei @)chNidomzancewifFhistindensndenthoH or a Croalkyl,

wherein t%@ tﬁr up -N(R25) 2, both R25 groups taken

t oget hd™ {2 the N atom to which they are bonded form

an unsubsti tut ed hefero . heterocycl oal kyl

sUbSEneed f\%?’i" t(f)’?teo’ Fe%ér%%{r’@%;xgy fg4!f oups, or said

substitiged.or unsubstitu i Y H&ntl
G F AR Gy, BRCPRES) AR KO hredhStpah ity

het er ocgetdcal feyin; methgh et 1 ipsopyldepkisoenepyl sel ect ed

fromthe group consisting of hal ogen, -CN, -CH,

- RS0H, 2 hadlleg] by Co-salid « BERORE Lpreterably H; ar y |

substituted with one or nore Z groups, unsubstituted

her BroH[ yhino) eyaiop atlpkers uogh atatkybdeiroarybhetesparatioyb carboxyl,

groups, _and -  kyl ; each W2 .i s i.n ly

sel ect e@'-foﬁgﬁﬁ(ﬁ‘éoé“wg’ ¥o 'S‘P%lk ?mr?a’ Igrgpeﬁgﬁggie’n,

unsubstituted aryl,. an S it L h t e,0I

ez ot atpecPeptings Q&P Sap B SRR B BRSO e,

t he group consisting of -OH, alkyl, -alkylene-CH,

-Oalkyl, -C(O-alkyi, -C(ONH 2, -NHC(O) al kyl,

-NHC(OH 1 -NHC(O -0 al kyl and --GO-0alkyl; or two

WB groups together with the ring carbon atomto which

they are attached forma carbonyl group; each W is

o o o N~ o




one or nore Z groups, unsubstituted heteroaryl,
heteroaryl substituted with one or nore Z groups,

wo aygpedieal kyJ, - O cycl oal kyl al kyl , - O al kyl enecTZBS2087/001127
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-Oal kylene-C(ON(R 20)2, -Oalkyle pe-O-R 19 ,
unsubstituted al kyl, al kyl substituted with one or

nore U groups, unsubstituted -O al kyl, -0 alkyl

substituted with one or nore U groups, -0 alkenyl,

-O al kyl ene- O al kyl ene-OR 19, -Oal kylene-C(OR 24 ,

-0-al kyl ene-C(0)OR 19, -0-al kyi, -N(R 2S)2. -C(O al kyl,
-C(OOH, -C(OOCalkyl, -C(OOcycloalkyt, -CCONR

25) 2, - prefdriyllyaine- het er ocycl oal kyl ,

- O al kyl ene- het erocycl oal kyl substituted with one or

MR BisWO Ky ©aps, C uslitbsy,i amihedOhetlkylp c@C{OXL kiydralkyl, -OC(0)C,.

- het er ocygl pal kyl bstituyte 1.5.h ape nore W3

gr oups, ‘Ogﬁjygloﬁéﬁ%ég?&]@pﬁef Wg]é'\r/}\fgh@r ‘2‘!4%1{(0"3" more preferably OH;
- O al kydgne- N(R 25) 2. - O-al kyl ene- C(O N(R 25) 2.

unsubstituted cycl oal kyl, cycl oal kyl substituted with

ONRS RIH 6P 08, Mk 3 efesably (. O) - R 24, -S(O 2-R24, and

al kenyl; with the proviso wherein the group -N(R 20)2

or - N( Rir2&riaidehbBodidenty, xRS, 9V ddifstedi@iROmt O 408 QEN(H), preferably
with the Natomtg which they are bonded form

andndishi is aninisgen Feay Q3,29 o1l seyiain shchehogdementsy s an integer
Supshid ted Wi th one or nore X3 groups, or said

substituted or unsubstituted heterocycl oal kyl group is

fused wWig &er@iiY EmbOEHRNEARY land W%L‘@ﬁllldgf{énd‘éﬁtly selected from methyl,
het er ocycl oal kyl ; each X2 is independently selected

f rshyls REoRyh g Tsapsend I gersin jgmbegiapents, @\ and B Rarg both methyl. In
- Ui emb Rl ALOR kitd RoUAS B Il ! R i R R,

substituted wth one or nore groups, unsubstituted
het er oafykertalle Exﬁﬁcg@?r}gntss, H&%&bfws%% fM\ﬁxtuEa Qﬂedrg LclOQES ﬁ%m
groups, -O-cycloal kyl, -0 cycloal kyl al kyl",

- O al kykene: 190,H - O al kylene: €6 N(R 20) 2,

_Oal kyll\e‘ﬁﬁe- 49, unsﬁBesitﬁYEg %kyu al kyl
substituteéd with one aad more U groups, unsubstituted
-Oalkyl, -Oalkyl substituted with one or nore U

gr oups, An6that keeyt of the advention eel&leg tdy hferd®r # synthesis of a
-Qal kyl ene-C(0O)R 24 -0-a! kyl ene-C(0) OR 19, - 0-al kyl,

i W%C)LE‘, -%(%éjf%‘rlﬂ@l} _C(OOH -C(OO al kyl |

-C(0)0-cycl oal kyl, -C(O N(R25 2, RA

- O al kyf ene- het erocycl sal kyl,
- OG- al kyl ene- het erocycl oaltyl sgbstifutied wst h one or
more WB groups, unsubstitufad héter dcyatoal kyl ,

& Magne wr

- het erocycl oal kyl substit ut & nore WB
groups, -O- al kenyl ene- O al k§1 ede- O°R 24,

- O al kyl ene- N( R25) 2. - O al kyl ene- &i?) N(R

25) 2. unsubstituted cycl oal kyl, ¢ Voal kyl substituted
with one,or.more WA groups, -S(O-R24, -S(0O 2-R24, and
al kenyl YDGE™h the proviso wherein the group - N(R2t>)2

or -N( bat h 0 25 groups taken together with
the N g%gﬁ]%t%%aquﬁereﬁ% ‘are bonded form an

unsubst |t ut ed, het ycl oal ky] , het erocygl.oal kyl

substt ¢ Y BBus BHASYPhAR ¥ e giisise of i Bifefendentty Hora ¢
S Ufatityil t preRelaldy Quss@)ER);t ut ed het erocycl oal kyl group is

fused with aryl, heteroaryl, cycl oal kyl or

het er ocydd 0at kyprefeestdh 1X3 is i ndependently sel ected

fromthe group consisting of -CH, alkyl, -alkyl ene-CH,

- O al kyR, an€CROpresinkypendefiyOrNRakyl,-pefetBlaRK vhd R? are

or Bt 5lY herettd (R darsbit a8 KPR cn

they are attached form a carbonyl group; each X4 is
i ndependent |y hal ogen or alkyl; each Uis

i ndependently selected fromthe group consisting of
-OH, -Oalkyl, -Oaryl, -0 alkyldme-aryl,

- O al kyl ene-0-al kyl, -0O al kyl ene-0- hal oal kyl ,

- 0-al kyl ene-O-aryl, hal ogen, -CN, cycloal kyl,

. T NI T N ~~



group consisting of -OH 1 -0 al kyl, hal ogen, -CN,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl;

w0 alkpsane- O al kyl ene- O al kyl ; PCT/US2007/001127
- al kyl ene- O al kyl ene-O-aryl; -alkylene-Oaryl; and
-al kyl ene-O-aryl substituted with one or nore groups
sel ected fromthe group consisting of hal ogen, -CN,
-OH, -O-S(0O 2-haloal kyl, aryl, heteroaryl and
-Oalkyl; or two Z groups together with the ring
carbon atomto which they are attached form a carbonyl
group. In another enbodi ment, the present inventionis
di r ect eef o HhopOasaliedeat®ORE] conposition conprising a
therapeutically effective anmount of at |east one
c onpou P of HRaning, aya(rio) hal@gexﬁ apylaanatkyd Uteiterahdyy, heteroaralkyl,

[ €8 h Efﬁgv@#wa{?iﬁp'e vk oF Gecaomyh drcarpef o yer
Spgtv. AR B SPH. Be orh oD RPEG Lo Y et g, -0COary, or

5 am%umﬂ@méng nmet abol i ¢ syndrone, obesity, wai st
circunference, lipid profile, insulin sensitivity,
neur Oi N1 RMITH Adn6] G RHLEIRDRY, a@xﬁiﬂﬂl(bla‘tﬂkgﬂ SOCYOYG,.-joaralkyl,

éFhOSIS addictive behaviﬁ astroi ntestina
GHERRE s 10aleyly -O5(FVELE YCiRg HHStiRISHG apgd
adn1n|st@r|ng an eff ctlye ampunt of at |east one
conpourl B ebfmmelyt Brefesbly Bohar maceut i cal Iy
acceptable salt, solvate, ester, or stereoisoner
t e 2 ‘i%“%?‘ﬁ?ét leXHIE & $iTurBE of fer¥? . 1 n anot her
enbodi ment, the present invent directed to a

10 et hod of treating, redUC|ﬁgﬁK%%QQFillorating a

di sease or. disorder ip a patient a abolic

syﬁWSYFQ,W%6§PWPUU\%F%‘P“EPPE‘HW8?‘é lsai (Eﬁ profile,

insulin sensitivity, neur0|nflanyatory di sorders,

cognitive disorders, psych05|s Raddi cti ve behaV|or
gastroi ntesti nal dlsordem§ ar divascul ar
condi tions. The nethod conp 1 nistering to the

patient an effective annu”% 3at )east one conpound

of Forrmula (1), or a phar ceu ically acceptable salt,
sol vate, or ester thereof, @@ ination wth one or
nor e cholesterol Iomerlng agen DETAI LED DESCRI PTI ON

o dbEpishes ofepapnpg R poTR oarﬁp%eaﬁ%damgf TERPIRID. ) o

a phar Cc acceptabl lLv e
15 2 0o TBGTR Tbl oSSR GRE ALl BBV Bl S v i
enbedliubkih méthgleto ﬂ‘m@bﬁﬂd.s Iotertdie embodiemintd, tivemhineris salected from

ph [ | bl
A TR —
1): wh )
ST r%’aﬁi‘aﬁ?ﬁ?ﬁ"&eﬂ# tp feﬁcte&rﬁm%%m(ffw? ohpidife
i ngl doubl e .b
a1 oSO PR S a B Qr%ﬁ?‘?ﬁ%‘y’@ PR st ng
2o Of QO N(R 10)2, -C(O) - éﬁgﬁ al kyl, and -G(O-R
ehp ¢

14 ; R2 is selected fron1t onsisting of H

upsubstitute bst i tut ed
W PergiR R iRt o i EEESR RORM YRS o
) dndéfenBEntiynsklRRed Goai Methyliethyl] prepghabdisoptapyh; t o

whi ch they are shown attached in Forrmula (1) forma
grie wgncfedwitB Aeempounfbavinga stiudure vfiforeiute Q i s

sel ected fromthe group consisting of:Yl is -0- or-N(R
rHY2 is -O or-N(R8H R3, R4, R5, and R6 are each

I ndependent|ly selected fromthe group consisting of H,
-OR9, RL 1, and -N(R 1b)2; R7 is selected fromthe
group consisting of H (C-C lkyl, (C6-Cl2)aryl(C
1-C6) al kyl, (C2-C6)al kenyl, -(Cil- C6)a|ky|ene N(R q) 2,

- (C1- Co) al kyl ene- O R9, (Cl C6) alkyl ene-R 12, -C(O-R
14 , -(Cl-C6)al kylene-C(OH, -C(O-0OR 11, and Boc; R8
|s selected fron1the group conS|st|ng of H

~A ~Ns N\ o ~ AN Y]



-S(2)-R11 , -S(0Ca)-R14, -C(O-NR 18)2 > R14, and
Boc; with the proviso wherein the group -N(R18)2, both

wWRI@79800ps taken together with the N atomto m/wKE2007/001127
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they are bonded form an unsubstituted
(C3-C5) het erocycl oal kyl, (C3-C5) heterocycl oal kyl
substituted with one or nore X3 groups, or said
substituted or unsubstituted (C3-Cs)heterocycl oal kyl
group is fused with (C6-Cl2)aryl, (C2-Cl0 )heteroaryl,
(C3-C7)cycl oal kyl or (C3-C5)heterocycloalkyl; RO is
sel ected fromthe group consisting of H TBS1TIPS, Tf
and R11 ; each R10 is indepeadently selected fromthe

group consisting of H, uns;?ﬂLngLe$(6§;HCE)alkyI
(G i1-06)al kyl substitutedHw'th nore U groups,
-(COr ©B)al kyl ene-R 12}435(«?\%%?' kyjgpe- R 13,
-(Cl-Cetl kyl ene-R 14

- (Cl1- Ce) al kyl ene-O-R9, R14 , qnsu §t W tuted
(C3- C5) het erocycl oal kyl (Cs CsJhe %rocycloalkyl
sybstituted wi.th one or nore X3 grou
b 35 RrEReEe PSR eS8 BAVICS  CRrperet £F FRT Py dihcergin such
glepitddaaasgs She Baisd isweRsetaisuthl it tHeGilydtachidrdd salt of the amine is
( gé&%&)@%%%‘yéﬁg% otx%te? @:\é@%@lgﬁp& embgg}{n%nt% tﬂg grlilllne is selected
- (ffokn GhRiVaneing; (RefyRarkike) ﬁf&/ﬂmsogﬂﬁij,@éihinte UpR€erably
(C6-Cl2)aryl, and (C6-Cl12)aryl stituted with one or
nﬁﬁéwﬂmdﬂﬁﬁﬁps R12 is selected fromthe group
consi sting of unsubstituted (C6-Cl2)aryl and

(C6-Cl2)aryl, substjtuted with o ro

ki3 | s TbarberehieRes GBRBTEb AP R IpFs) 5o Bikificd by

U%&hﬁfgﬁ?% ot o LAutickDdheei21d9 alichl asdrgktals) with an orgamc solvent,
tab

et eroaryl substltuted wi th one ar
grRsesEablyeam o ganiGesodyqri dn hsh oREAgPARYS Suglhas B¢ ﬁﬂam&hlo“de salt
UNSFYRS S irdét R A b &rbdd Aol € hSIBiE, préfedity Mang)1 6 dibride.

substituted with one or nore X4 groups unsubstituted

(Cl- %)Hla%‘ﬁkraﬁ&gltérqggls Rt KN isopttlrtfblHS 8% WithiA tROScoPE of the

nore U groups; each i S independently selected from

t HEVetionp Regarling thegtereo¢hemistny, thaCaytHigold-Prelog rules for

( @e’cé@ﬁh?%ﬂﬁ’&u’ce s(t&lo@@'xﬂgtk LI%%HR’V&@ These rules are described, for
kyl ene-O-R 9, 1-C6) al kyl ene-N(R 18)2, ~C

@ﬁﬁal\pll@\ne@gwpluﬁﬂ Fo@rqnd Wiiesel;dongs ryd | Bartlett Publishers,

A A N 25 AT Aot AT o

- GOeimRé8e. unsubsti tuted (Cl-Cb)al kyl, (Cl1-C6 | kyl
substituted with one or nore U groups,
- O ( C1-'U8) aivkylienBudeOpRvides, plimqﬂlwlmmmtﬂﬁnﬁ Remprising a

F SRERg SERERh ] PR gk e sl iR Thercof, and o
bortcedadeanticalinacoeptabde difusnedr Qﬁt@ecﬂ)lrpettemmﬁmlem}l the
( he er.0c clo lk ] _su ,
C%“a %%eél iy colipaiitiohis anagp ?I S%?’R‘S‘ﬁgﬁfé%th% { & P ERfeF than about
( Gi-p%ﬂ:i‘ubl)efrﬂhy cangl fkyrh ahootupto aboluti8 .adowi prkferably in the range from
gg) % 1%52 C10) heteroaryl, (C3-C7)cycloal kyl or
?ﬁ ¥ ycl oal kyl : R16 is sel ected fromthe
group consistin
fromt h%“ 'ihSEﬁSP 8?1%’7@9 |1'?1V93118f’§§3ﬁ%v6‘§e§tai ‘PEEhSé tor S el of
( %@)Mﬁw sdlideyling 4 Grdpentiedi Br eféaetivo atopht of a compound
substltutei h one or nore X3 groups.
(dorya(\ardild- R 12, -0 R, and R12 ; each R18 is
i ndependent |y selected fromthe group consisting of H,
unsubstituted (Ca-Csj heterocycl oal kyl
(C3-Cs) het erocycl oal kyl substituted with one or nore
X3 groups, R12, R13 and R14; with the proviso that
when R18 is attached to N, then each R18 is
i ndependently sel ected fromthe -froup consisting of H,
unsubsti t ut ed( C3- C5) het er ocyc! oal kyl ,
(C3 C5)heterocyc|oa|ky| substltuted mnth one or nore

N NN oA ~A N ~A N o ~Aa A —~A N "




nore WB groups, and benzo-fused (C3-C7)cycl oaJkyl; R21
is selected fromthe group consisting of unsubstituted

w¢ sb7oied kyl , (Cl-C6)al kyl substituted with oPer/v82007/001127
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nore U groups, -(Cl-C6)alkylene-O(C 1-C6)al kyl, -(C1

C6) al kyl ene- O (C 6-Cl2)aryl, unsubstituted

(C6-Cl2)aryl, and (C6-Cl2)aryl substituted with one or
nore . WL groups, unsubstituted (C2-Cl10)heteroaryl,
(C2-Clo) heteroaryl substituted with one or nore W2

groups, unsubstituted (C3-C7)cycl oal kyl,

(C3-C7)cycl oal kyl substituted with one or nore W

gr Ouggg}ﬁqp%{}?ﬁh' ét')tfe&tésqg t@ﬁ&e&ﬁ[ é&ﬂﬁdxﬁ@dﬁfbrmula () or (11), or

erocyc one or nore gr oups,
a@h@ﬁiac{éﬁﬁa&llwzhc@nptabjepgaﬁ@crcqj o) th@n(n@ufacture of a medicament for
getne O R 24; -C(OMC 1-C6) al kyfene -R23,
?’m‘%‘a é BY-R 24, -C(O-OR 22, -C(O-0OR 24,
- NFR R {aeniroR dueh
1- CB) glf’kcﬁpglﬁl n@oﬂ@&%zthg%én eg%gsr%éﬁ%%?tﬂo Ccan nS(t *
*b?alﬁomgﬂhw splé&xa] kaimdyt(mms oenad gl amprepal gelyis).dymph node,

R22 i.s sel ecte r |
lfﬁ?l,llﬂgquflﬁ? é)an%r%s % acreylrs r{% %%n@?@?éc%l 89nRkn, breast,
S stnetriling hrokthie, w@ecle,r ovapy,eciiralgrepvpss; syRes), iskin, head and neck,

sel ected fromthe oup .co stln of u

R R el P SR

Vi&rB&y@I%%yQ& 16MRER A By EpRBRS, midZipld xﬁyelsmehgfetoelgrsplaﬁm
group consi sting of _unsubsti tut

(rseiom R emty RyFase e ERTRTE R by I STe CEPLIPg b e
?g% l%eﬂﬁég?léétegWﬁcuté‘ﬁﬁ&b%htdkﬁl@brﬁl@l c6) al kyl and

substituted with one or nore U groups;

each RZRud $n biinBeRges! ink isaintioh@dmiptiees 4 hetigidmfiireating a
consisting of HR22, R23, unsupstituted.

(1BLiesyvathiophces cBBIPNSIEAINYNISIETRgLO dhe pRijedt EJCG‘P’B?&?}@"X
”%‘&%{ J&% Hgsglp()ﬁ}?d Gl LabK %\Aam(a@gut%) eot@poatikiy bs described
Su 0

ne or nore roups

4K51veCﬁ)haltkmecm fectieamesy af RFPEREIRTERES-1 - 1000

%@%‘&) aiﬂ@ %ﬂg %Fizdlﬂ} ) ns%&%ﬁa@%ﬁﬂ%ﬁo@:ﬁnems the method

(fodyCoppeise Eldm;mi;telahg tHe, con@Rstrdailyy deipdpohengpntemplated that

substit th ane
E‘@f"@ H*eam\é% %ay(lévgl(\)/&éx)lqﬁ{lﬁlg\régggéx Qﬁ? ns. The method may
- t&rhpfity @ﬂrkl‘ﬁﬂﬁﬂﬁtgtﬁa <BGhiphetd dm&;}ysld)aﬂslbyl 1111§gbgrp . Alfeagtive routes

Wi t h orRLl 263 f%ls@t%ni%ggﬁﬁd&% g,e%jﬁcan&@ éﬂl%?be used and

mé}de o dPhiidRad on wWall Graibly-dep2ad emthe t&p@)mCNHCRtlQm of the

h th h
\é\nleéqgﬁtg {erhage(rg%\llxlt %\%@%}g{e%:ﬁnlﬂ%e eﬁglr ﬁll%ﬁlit%erﬁ(cpo% %&Qﬁﬁgé‘mg one or

ahford Qaéii%@nél‘hrgght@ﬁo wht. t Thieestditional agent may be all- trans—retmow

e o o 51 o S g 56 5 P cancr
pﬁlEé‘t 31 er stk C%y %&dtﬂe%@éMefapgymmmyherapy, and

gr ou used with Cl2)aryl, (C2-Cl %& ter oarl)( 1 with the

( GBieC cpnse Hareiigs k'éﬁW‘Q anthestt st éPB&;?ES I COIRGHD

1 | d Shieat ed fromthe group consi st ng
%h{’%g‘gﬁﬁ@g%&txni 0 S( O) 2- ( Cl- Ce) hal oal kyl ,

u nsubs tﬂ.’&r‘r‘éﬁ%étﬁ@d@@cﬁﬁ%is&%ﬂ@ﬁ td dbn@dnyiatel, mﬁﬁldﬁl[g regional,

nore Z groups, unsubstituted (C2- Cloéhet er oary

( @'gzstam) hhxteetr omipistretipa and by @arfwsl?ﬁ Heh giethpgs gngude

gg istrat R?lﬁ&txjonc@a@lr&}ﬂ:s SRR iftrdtndan endemeril,
PSH b e group consi'sting of hal ogen,

uriatibsiridrall et {nG8rafioR jtatyrhorahMepcy r@lm)rapwoneal intratracheal,

substituted with one or nore Z groups; each WB is

i ndependently selected fromthe group consisting of

-OH, (Cl-C6)al kyl, -(Cl-C6)al kylepe-CH, -0 (C

1-C6)al kyl, -C(O- (Cl-C6)al kyl -7-C(O NH 2, -NHC(O

(C1- OG)aIkyI -NHC( O) H, -NHC(O) O (C 1-Co)al kyl and

C(O) (C1C6)alkyl or tvvo groupstogether W|th

. N L " o T




each X1 is independently selected fromthe group
consisting of halogen, -CN, -OR 19, -OH -OS(O 2-(C

w0 2@7)psbpal kyl , unsubstituted (C6-Cl2)aryl, PCT/US2007/001127
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(C6-Cl2)aryl substituted with one or nore Z groups,
unsubstituted (C2-Clo)heteroaryl, (C2-C10)heteroaryl

substituted with one or nore Z groups, -O(C

3-C7)cycl oal kyl, ~O~(C3-C7)cycl oal kyl (C 1-C6) al kyl,

-0 (C 1-06) al kyl ene-0R 19, -0 C1-Co6) al kyl ene- CCQI"R 2
,-O(C 1-C6) al kyl ene-O- R 19, unsubstituted

(C1-Co6) al kyI (Cr CG)aI kyl substituted with one or
nore U rankouse i daydneousDidical,

RS R (% »SU gtltut eg{rm&%gal gé%r m)re U groups, e

m@sz{l@@cﬁllhaidoeaiyamg@ll(t@ neczb pad KA ldife- O (C

1- C6) a| kyl ene-OR 19, -OtC 1-C6) al kyl ene- QQJR 24,

2ftidndCo) alkyl ene-C(O OR 19 , -O (C 1-C6)al kyl,

N(R25)2 -C(O (C o) al kyl, -C(OOH, -

1- CB) a(l‘]kcyterm “CL OBy CeferOn) mipstitnides unsub%l@}tﬁg fatepted

O CCl1- al k I en ,
A e o R T i
Whithconfsin @l’orﬂm ne y\ABr‘t@he irpthe chabw bg:ﬂu g bd()@kyl groups such as

2@%%?%% Eglc%c{ﬁ ,gntzrﬂgprc%gyl(%\% h%%,zﬁfc C1¥18 %é? l§3ﬂydro gen where the
& ineelanat ﬁbs(liforl-a@i)ﬁllkyitanel CI-TR t2rns “©-yatkenyl” and “Co.

e ] s AL P N s

(&?Mg&ﬁm H%{d ééuHsﬁthchttdﬂﬂmE&kyis dasribedMibove, but that
groups, - and %CZ C7) al kenyl ;
viarttainke] ﬁfoqneé%mhke?retrlﬁ ﬁt‘FPél‘P%FWﬁ“V‘f\‘l R 20 2 or -N(R

25 2 bot h R20 R25 t th th t
atom Sharson"CrelkoRe rBTIed oA EB A iy etn
acggél %§60%¥&€ﬁtﬁﬁbe alkk6Ry @ﬁdt@@ﬁ@l\@@@/ﬁbﬁ\akkyéthoxy, propoxy,

stitute one or nore X3 groups, rglarl dbv an
stdmsbmtmsw end the likes ubs tether eat\’(f@bm@)ﬁﬁ Pé% ‘g?sz jgged by 2
group.is Y% lalkyi Gt Cdlchethat SIRYY4An ether is or
(&@y%?) A ld?cgﬁﬁw m%rS(l Cét%%&)(ﬁet er ggycl oal kyl ; eac% X2
|sesembms@mw:m4yy sel ect ed fromthe gr oup consi sting of
hal ogen, -CN, -OR 18 - OS%@2 bstituted
1- 06) halheaktay C: m@kmlsw&wédm(mr 5%&%/9 -salkyl group substitute
( CB: C122r§{ b Eubstltut ed with one or nore Z groups,
uP?'éﬁ‘os | (C2 C10) heteroaryl, (C2-C10) heteroaryl
subst i ' yl’o%e-.zsgﬁ HeRS# 1%1&1&9 4P6-, afd {-Smembered substituted
3-C7) cy y 3-C/) cycl oal kyl (C 1 Cb) al
- Or (Jﬁ‘substﬂ:u)ai $yplerringGronatic gOYPEit pHYd &yl h @t of nga‘Pg 1

P2 e P FESRBAB b oy e s s

U cgblw fifgs mnshlibh twb ot exbre Carbong aEFPEIRYH to th gdjoining rings

al k subst ted
(y g{éxg H %\%# x@? él%rl&/ E%tﬁér%%@l‘r’(plﬁngs can be
aiolaud eyaBalkenyls Cdy@lbalk)@@)sahltws heteN(qzzg]@; and/qy pgrecyclyls.

@7? E'gﬂkapa inqge benges Qeph it S ERARMIEL: pisfo i and the

3-1i&) het erocycl oal kyl, -0-(C 1 C6) al kyl ene- (C
3-C5) het erocycl oal kyl substituted with one ar nore W8
9 rou ps THE SIS 1‘ﬁhahﬁd<£e§itx3al¢§s Muepmbhat’ys: bogldyetl herein to refer to
-Cs) heter ocycl oal k substl t
vxghg:reom@ s, eplErils (79 %éth%}‘fe% % el ‘E%S“% SiP Al ithin the
4ocopof Schindinédikat! &![?né\l(t R, fougeGn contact with the tissues of
Fal Kyl ene- C(O) 25) , unsubstltltstl ed.t . or i esponse, or
(clgmﬁr) bsineoand@nima ﬁl@‘at&yeff%’é(ﬁﬁ?/‘f‘c YgET QR QYCTEiE FesP
on &h YWedhQision Rinheiuédte witl eadorible barefit/risk ratio.
C@h%rgrgpl;eny\]c V\Ilﬁth torl%e provi so wherein the group
-N(R2O)2 or -N(R25)2 both R20 or R25 groups taken
together with the N atomto whiciB+they are bonded form
an unsubstituted (C3-C5)heterocycl oal kyl
(C3 C5) heterocycl oaI kyI substltut ed W|th one or nore

L T Y 1 L T Y 1



(Cl-Co)al kyl, -(Cr Co6)al kylene-CH, -O C C al kyl,
-C(O- (Cl-CB)alkyl, -C(ONH 2, -NHC(O (C1-Cs6)aikyl,

WO T - NHC(O) - O (C 1-C6) al kyl and - C( O - GC1ZUS2007/001127
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1-C6) al kyl; or two X3 groups together with the ring
carbon atomto which they are attached form a carbonyl
group; each X4 is independently hal ogen or (Cr

C6)al kyl; each U is independently selected fromthe
group consisting of -OH, -O(Cl-C6)al kyl, -O(C
6-Cl2)aryl, -O (Cl-Co)al kyl ene-(C6-C12)aryl,

-0 (C1-Co)al kylene-O (C 1-C6) al kyl, -O(C

1- C6) a[ kid ene- ‘@fe(v@nnng%ismd-mabgryted and when used in relation to a

( &%%50&%}%&%@?%1 (rﬁé.l%gng:% é % h(? :s(%gg Qach a%Ndancer a

( GOndebAaéothplek %m&aﬁtiﬁﬂmrdﬂanym mddldAPSoaditoh)ik well

ggg)élggs?qhqﬁénldﬁe a%%%%elgel)% %%h%%siq%}ggg fo'r%gg]g)té)@e t1%n w%ch reduces

( Ghe GRYRédEY ! of, orld¥laysEhd ons(e@gf GYipysih©af K¥ledical condition in a
-(Cl1- Cb) ai erneC]—| Cl- ) kyl ene-O- (C r B)al kyl ;
(sg@e@ageéatm ta ﬁéub}eeov icaiogs Rt reseine the ¢rraRPsHidh B,

oo YBoc? %a&&&df r eszmlmeraﬁe@ the Hﬁfn%tef &fgdéeéctable
al kyl ogen C7) cycl oal
( @anc;s‘))h@g@rmhg/m a;gq)lkglatlon of patients recelvmg a prophylactlc treatment
I

gfeg[)a)ﬁgﬁ %kg&gz?%@a@g;ﬁp@a fih,randfrhefdhdl ¥ aBPEiador

(c’@leo@ﬂjlabmdem -2 ¢ O- lceﬁmateﬂlmpslaﬁoomrs@i 2pamyreated control

g R -

0 rarmafeengﬁ onpsdsseforaikathple; esduting the aumbenofdiagnasgs of the
al oal k
" ApERE0H 5 8 Heatefloonp BlP) PARYSE BTt g ropb EBpRgor
2 BN tHeagRbhe sywigtdmt bethel 1ﬁ@cﬁaﬂi bon traht@mpbpul\ahbﬁ: Rersus an
t hey are attached forml? carponyl grou %ﬁ dash rg
| i Yeeated-opnfrgl popylatfon.- fV%lﬁPé)s‘é’ﬁt BEHIEs AT S¥pTRRlF reducing the

i Wﬁg@ﬂfiﬂ@'@ﬁ" o ﬂ&r&itiv@ﬁfdéi‘aﬁh 1@agh EPRELEHs expeREHted by subjects in a

bon The ring of Formula (1) can contain no double
bdrrased Eﬁpuéﬁ@“o‘ferﬁﬁr"é‘ yigted cpatakpquulaion. one or two
doubl e bonds) provided that the resulting conpound is

st abl e. The M TPrepgacicanshaaparicl HrpRAm & dfreaenieg and

( Iﬁmlfaaes stﬁﬁﬁus@aaoﬁfto mhehcfspbmw %gf%r@frth& sxﬁtﬁééﬂ@oﬁ?posmons If it
where R1, Ar2 are as defined

hes @ﬁmuwérﬁdmregéﬁ plln@’abmamf@t?gmu;f the uryenigt sopdifios fns.

bedlpe%lgg 8Hothr @%ﬁ@a bQRe @Etﬂgheét a ﬂqu M kifenthd RS tuss

capa tirtution. a non |n1t|ng exanpl e

t mopbylh@w (nge gié perteds Sherh@@t againstidew¢lopiee théyanwanted condition),

fo '

SISOk HEhAERR ML BlhiRLAHD BF e JREDA @R 8Mlon, the

extaegpinent iwhlmamcﬂfw gt sumtendedpoat mvinish, taneel mipgeor stabilize the
generic sty uet L.Acl ng: groups are

eé‘é“ﬁig U edé‘?loé] rCl ltéons(ggsﬁ(g %@%tga g\L/ee ‘'ncl udes the

f ol | ow n.

cont al ngﬁ% }rﬁgrl%o S{lgrr%lrté{e ?%PR%% %dgﬂlé%qlaQIL %@HJ‘U\%}!}‘S l’gp] acin g a

priggieogen oraynder rabteacanieshstod tlamlyaqlqbnge cEnibtirbeatraerstand that

wh h ,suhst . Si.mi, | it i

s Br RS Rubetie et BRGaL S Pl kYo ks

al éub@lmsnﬁbh hﬁln?doiafsnldansé @it @bﬁﬁﬁ&ﬂ?/aleﬁtﬁe af ﬂmm?ﬂbsmmtddr@om and the

exa e, the 0] oW . neri c, struc ereln ea
OBy B Bt A PHECRER FS R & StbloobBhong, ¢+ Mhich does

angdiRgbnigALRA yBiter & trhitfore@iidALRES 20 by Ewﬁnﬁganeha cy(szatlon

pharmaceutical'ly acceptabl e salts, solvates, este

o1 CIHPEALER-HreAs LRI, R dsybstiByed Ha copiepplatpbto include
carbon atons to which they are shown attached in

Formula (1) forma group Q as shown in Fornula (1A):
wherein the group Qis selected f3omthe group

consi sting of: 84450 PCT7US2007/ 001024 20 Thus, the
conmpounds of Fornmula (1A) of the present invention



Formulae (VII-1) or (VII-2) is H). Thus, the foll ow ng
structural fornul ae are considered equivalent: In

wa@p@vigrioenbodi ment, the conmpounds of the prespar/US2007/001127
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i nvention, or pharnmaceutically acceptable salts,

sol vates, esters, or stereoisoners thereof have the
followng Formula (H): In another enbodi nent, the
conmpounds of the present invention, or
pharmaceutically acceptable salts, solvates, esters,
or stereoisoners thereof have the foll ow ng Fornul a
(HA) : (HA) In another enbodi nent, the conpounds of the

pEﬁ?%fiﬁlshlﬁléeﬁlbk@tﬂen@rofBP@dh[Ha&ﬁHﬁdtﬁﬂE| ¥n aeﬁceqataabéce the
sal sol vates, esters, or stereois b%ﬁereof

havenissiblesupstitnents ingludeparglicand pyeli ang unbianehed,
A'é&rb@&ﬁlic%ﬁ%@@&dl% %hﬁﬁtﬁ %ﬁd fnBﬁfﬁ‘rérh@tngélﬂi&l:ﬁtuents of organic

consi sting of is selected fromthe

grcompogndss i e pegmissibile sx&}skx%entsagapmne or nqeg |aBA dhgagne or
) @f&r@@fﬁl’ %Tﬁ %ﬁe%ré ?J: Eéﬁhg&%dg 1‘% urpggtg) ofthit m@é’rﬂ‘lon the

cte om th group consisting
othetdremomabigt 3s RirBgersmeyheve bwﬂrbg@muhséh@ﬂ@‘»lﬁ@d/or any

consi st f unsubstitute

s ng{lﬁswbreg%l \%ﬂiuﬁnts S o% oga%?&)?oe gﬁﬁ%g d@&%b@g%g}gm which satisfy the
S @hmb@bﬂ‘the ﬂeﬁeftext@hmusumumm ¢amgnohhda,n®u bzarnplet ®balogen, a

rid and substi.t ut th one
Db AR G 385 St il M B BR, ERG g an v o
altifmbarbdﬂﬁt(bﬁdu dsud @ibesyet) aoﬁlhd@)thtateg or aymbﬁahiaw), an alkoxyl a
substituted with one or re X4 and d
S gl oS 9 BStecs A e S0, ebamido,a

alEBie,; an Fhitk] £BRMBLE nitdd)dna&idal k edlfhydryl) afalkyidio, a sulfate, a
embodi ment, t he conpounds f the rese@§¥|nv%at|on

pl@?&lfﬁa%iem s famayl 2o fanapide. gaffonyls g Atk or an
Fﬁ@?} ﬁ?%ﬁ%rﬁﬂ?& ﬁgfety h@%ﬁll%@%nﬁ%ﬁst&ﬂﬁﬁh@ﬁe skllled in the art
Or mu

wherein: Ar'l is phenyl substituted wt

ortbatghe myietiex substisuisd onAhehydroparbay Fhainisan theamsedy aribe ﬁubsmuted
0 X1 groups or pyridyl substituted with one
q?ﬁﬁgegﬁgggroups R7 is H and R15 is alkyl. In

anot her e%qgﬂerﬁ?i@&l n%éﬂ@ctﬁgwgsofog cc;rhfolﬂfde\ﬁﬁﬁwespect to the

|nvent|on phar maceut | cal acceptable salts
s cstmeCEmeﬂ@sitcefrt@atl‘oentS’P@r@Ql a@m@t ph Erecesmmpappd(s) fipa preparation

I g\lgk%%m \Qgerl: %ﬂ}ﬁkﬁ?&h lab )roat(t oFh d%ﬁrmsggé rgg;mg,q ({88 thammal,

conhpounds esent i nvent
phaefepatdyihoalany a&@\aqus abmpm,tasnelmalt@a@ egndlegmr§lows the

(()lrcr_xr%ete % If%‘f)ge | Sdl%l {]zﬁ:%grdr}%g) 51&%418) %19%@913 sEindirad for the

ano e conpounds of
t hiasqﬂﬂensmrdondrtmxrtblb@rtreacﬁd cprhhcp nmtq mabose, agc@pe atAsenable

Its tes, ers, or rs thereof,
FHBOl%fa?’l?&pQ 185}8? “t%‘i%‘F ﬁﬁ—%n%%\aﬁer ein: Arl and
A«Z are |nde nden sel.ect.ed..f r e 3 .
consi st 1§ % ‘Tﬁ'ﬁ” g}h%t ter dga Eﬁgi}?ee@eg% ﬁ"des reversing,
i ndapeingesitariestihg fhe&dyh}{:ltomRMnu&l sighgcinddindedpingipathology of a

AL

selected L0, S|st|ng of unsubstltuted
cat BUSAHISEUEER th one or nore X2

roups n _anot her .enbodi ne
pr esent TPRYENH? %ﬁm“BSBﬁHQ?WQBBh?$§%ﬁ?y acggﬁ?ng f other hand,
S afeudhokyRtor ke, tetheaktent tHat dicahethiyhoionrof utd’rgmﬁohrsemc in vivo
have the structure of Fornula

Rainge ©AchesbcR $epufeEAt? y° edeo&%lﬂca@onmctﬁog THEOA™

u nﬁ%gﬁﬁl:ciﬂﬁﬁﬁnm hn®@8inkByIitsirfit BSitidrel tiRthrivhady ragtebdlftes of
nmor e hal ogens;
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and Ar2 is selected fromthe group consisting of
unsubstituted phenyl, phenyl substituted with one or

woreoog/ospbogens, unsubstituted pyridyl, and pyrPdyiuS2007/001127
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20

25

30

substituted with one or nore X2 groups.|n another

enbodi nent, the conpounds of the present invention, or
phar maceutically acceptable salts, solvates, esters,

or stereoisoners thereof have the foll ow ng Fornul a
(IVv)y: (1'V) In another enbodi nent, the conpounds of the
present invention, or pharmaceutically acceptable

salts, solvates, esters, or stereoisoners thereof have

t ﬁ)%r id QUERE (FREHEY R al ) f\é@}? {o¥Ygenic atsBnienle} Meluding arsenic
enbodl nent, the conpounds of the present_ invention, o

phrioide dave variqdyeffee HBNY: OKEANSYSters) \pgludlng cardioy gs’cu[ar
E%Fs%rﬁ,ggagfrﬁ , Eiagltt%,%ﬁ%y?%tm&krsy%ﬂﬂ @n@blood. Inorganic

ereln: ; Ar2 areé_independently
selseniteld afe particlerly tanip tabadiver.icausing irilration) oRatgal neggpsis, and

is. sele f .t I c [ St : -

St 1950 g R o BRI 2 i3bg: Bokl BT g

| Thee!ieabecuffiGenttevidenreothat Dongans¢ arsgniofcoppanddsneykin and lung
R12 is selected fr n1tQ% rgﬁﬁvconsisting of

uFGHOEFRS) nﬁﬁ@ﬁ§9y§h ?gh yV" substituted with one

or nore X1 groups; R13 is selected fr

consi s te]ﬂ’r‘?éog‘f’ﬁ& ot g SRR aL i/srﬁeg?g‘f({ 2 g[gé %}g iog {} g efarance from the
subay hhdtethe\ktdnt onies Bssusacaaton (PaileRitdl | $994). In general,
selected fromth roup consi sting of alkyl 5+ 3+
FRRBRY InceRages 15y o BUIORRE SHReB CoRMS Fogtisasi T At e A
WitnR1. e SerTP Erfoxide)G! auRe: AiikeRidrghhicaedenixiab nb deaths or

the group consisting of unsubstitute

. sting ted .. .
heeapuscSrarRel RYICIty HBE & 04 RavsAery reranisddn fhie Wgralien
Ol nQE dgﬂﬂg, B fhRURShe nktkhteiEofhdrgan{e dfseni@igs tREA considered
an eaé% R18 i s 1 ndependently selecteé;fron1the

c @rvisiati fipajiapfmeghamism becgpse ¢ithe lowsy tgrigit of methy%gt%g F())A, and
eMRAHETEL cred 1CarQBRALAAS R (BLINEs BY ASQ0b4] QY RSHE: AN, 1996). A

pharmaceutically acceptable salts, solvates, esters, )
orgostl exemplantas of Heneshylarsini ecidnen ergenta epmepaynd, the predominant

Fornmul a : i 0 ' ; .
ot stsbe G m bR PRI ATEO fphiOarenic,

- $6ARYinRbaseniGFioRNER 14 8) 2ivodaxiciRy 4tudRg in enise)| aster efraperitoneal

f .th st . o} . o
B L
pheayhteanticiyionyd 10mipity, (nvestigatdrts Brochure, h®98), Xhile after

groups,; . R14 is.selected.fro h rQu nsist i
2iaghnisyntom ol B 4 Ry BATYF LG W PRI B (VR 1595
suEstit!teg with one or nore X4 groups; and R17 is

S L % he group consi sting of unsubstituted

het er ocycl oal kyl . hbt er I ¥ t] ' .
one or 'ﬁﬁ? 8rg%glyc ga?%ell}bcsa, S c?t%ﬁé 9&?% 1{1@?%%&%&6\@}8&&& a variety
angt dRhers, iadlddiagell $a1i8 timotsnhdpdhitmmatblpgi¢al cancers, including

unsubstjtuted cycl oal kyl cl oal kyl. substi t ut | .

orle o bRy B aheT RGeS R oty eloel Brative
SUBSdrdtist atheWrgdhi® AR eitaltahalssbegised ps tredtrheamodlogical cancers that
enbodi nent, the conpouynd 02§%Qe resent invention, or
pHRAVeEeERME seFaciory de aPen BIEsLf| RMEY vat es, esters,

or stereoisoners thereof have th ol ] ow ng For nul .
(V): | nLawlesnpais o b ans MeoPlasg 036%6;0%&%‘"% tighjygs, characterized

Pr &5 SiHoriiaY BidlikQBtioPbf IRURGVREQINI i€ Bht Yf BeaBPE MAajc? types of cancer.
salts, solvates, esters, or stere0|§§ggrs t her eof have

t heewksmiasateg! Fssifiad pecqrding:to (RebyPR o4 HScABYe BHSHRIRRAENY
t he conpounds of the present invention, or
pharmaceutically acceptable salts, solvates, esters,
or stereoisoners thereof, have the structure of
Formula (VA), wherein:

-11 -



R7 is Hor -alkylene-R 12; and R12 is selected from
the group consisting of unsubstituted phenyl and

w@b@ngs21substi tuted with one or nore X1 gr oupsPCT/IS2007/001127
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15
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25

30

anot her enbodi nent, the conmpounds of the present

i nvention, or pharmaceutically acceptable salts,

sol vates, esters, or stereoisoners thereof have the
following Formula (M): (M) In another enbodi nent,

t he conpounds of the present invention, or

pharmaceutically acceptable salts, solvates, esters,

or stereoisoners thereof have the foll ow ng Fornul a

( \th¥glved.VA&jtelleulentbhae pemwdiinamint yndifferentinfed wetl popfilations and

th . t t abl

S B R B g S DL L

h t f For,

R RS

c qpﬁiphbblalgtl cD(AIfglL]ZCL) pk® ﬁn@ﬁﬂylﬁblﬁlﬂhﬁ%tlltbéldrﬂeﬂ b}ainloy;?holo gic and
SRR SEPEREIRC I RS FrSehAmPIF KB Al clification or
Ol acBBFd8ngh UER WASe arfdldegtde oTalifreleatlatidm nS;Sé&ﬁﬁchoth T-cell, as well

consi sting of unsubstituted phenyl and

hen
sAsInYelon llvﬁurtacsﬁ@ﬂtﬁrs/wr@nmrewssé R ﬂm@aﬁssﬁ@élpé Q@ gALL is
fromdimagng %Qhﬂ@ﬁ&dcﬁ&béhge QhildISUPE! blEHkﬁQwH)éﬁ 'agl)’tla n?}FE‘I’o
pyridyl substituted with one or nore gr oups;
Arlgukemigelsecmert donynen heutg ieml,fprmfbmpsz aﬁtgltstaf R12 and

R13. In _another enbodi nent, the conpounds of the ]
pr esent Chippémtenlsemias eredizided dater lymahpgytisc€ddy)mdgnyeloid (CML)

b 0L NELR B Bl o S OLREPL I ARV
Heloedxrhma malsT®of, danddyppbeidmrgansy dviostdri L patients have clonal
phe%J i§ t g}ﬁneél'}/oc eg ‘%J%I alglcgll %ﬁ%xtagt’ep§ + V%EE’ tﬁf 8&8{3% of older

er eol have
(\;ﬂdrébrts (VidMLL, the ymmlctmtceabmmedemnate htealbsmg@mfcthfferfentlatxon

L 1]
00 %‘f‘{,lé‘lfrge\s/rgglglg&g?lgo Erl] §9 %&Lﬂ%\rgﬁgspge\épg%f i‘ter organs. Other
h av:ehgxhe&t atthuelegieal dischay tl’md @ay Ve kidhtbdiveittethie: O R the current

-R.12; ~apd R12 el ected .f t he
o ac RaL e pt BrdEd S anyrodni st pToproliferative

S Udisddsks) i @HpMérhfs, aAE nflltiple meyeXdm@r oups. | n anot her
enbodi ment, the conpounds of the present invention, or

pha&nﬁge@kkﬁabbgmagﬁsﬂtabIe salts, solvates, esters,
or stereoisoners thereof have the foll ow ng Fornul a

(VH) : ( Vhéjbrépﬁraaﬂ'(bﬁtdfafph@ﬂ‘h%ht’feﬂtconiﬂaeltmlmﬂlﬂ@dfmmsf at least one
the present  inven

or .pharnaceuti, accept abl
s aprebnicggrepinaler sy Seufe Bemuni w0l Ko R 6 oy akill in the
t hat {0l élﬂVMf 'ﬁ]ﬁle E&Eéﬂ# ldasclo¥rtel QQ exdnplificd) by Re@Htby®6 Pharmaceutical
enbodi ne nmpounds of the ?resent i nvention, or

ph%wmutﬁtb ﬁdt Maétsc?éﬁtlas@fs%ﬁ% 9% iRcarparateddreggig by reference.

or ML ESRPI tﬁpﬁﬁﬁhﬁl ther ﬁ%ar%@iﬁﬁnts%t@ﬁ rUGAN 66 uﬁﬁerstood that
Formula (VH A), whefein , R4, d R5 are each

i nerspenatiens shpuld meet steyil ity UByrogerieity, geeipbeately andgwrityatandards
gr%ﬂﬁ@éﬁb%tﬁgo‘?ﬁc%tﬂé‘l@ 1 Stiatds, S€l ected from

oup consisting of afky , unsubstituted aryl, and

aryl sustictah&adin ‘éllf‘ar%@eﬁfca aeceftab@é eMPE; lﬁét%dtes%any and all

selected fromthe’ conS|s of unsubsti tuted
phmiydmtsmhtsmrﬁemtnegtabsqatmlgs,eeurfmantsm@mdm @rogervatives (e.g.,

gr & abteg‘tgpﬁe&t) Iﬁ&tjélggael gglqu ré’cﬂbx’h@ %ggxgtg %s&%%h%lteiag/glg agents,

salts preservatives, drugs, drug stabilizers, gels, binders, excipients, disintegration

agents, lubricants, sweetening agents, flavoring agents, dyes, such like materials and

-12-



I n anot her enbodi nent of the conmpounds of Formula (1),
or pharnmaceutically acceptable salts, solvates,

wW@2402/082100r st ereoi soners thereof, Rl is sel eceeriufzoonno1127

10

15

20

25

30

the group consisting of -C(O-NR 10 2, -C(O -0 al kyl,
and -C(O-R 14 ; and R2 is selected fromthe group
consisting of H, alkyl, alkyl substituted with one or
nore -OH groups, and -al kyl ene-N(R 10)2. I n anot her
enbodi nent, the conpounds of the present invention, or
pharmaceutically acceptable salts, solvates, esters,
or stereoisoners thereof have the foll ow ng Fornul a

( lc&ab%hohm@%afhwW@nbﬁ@mewh,to fohe lo;fOfdiﬁarly(ikllDfn thbart (see, for
present invention, or ar. eutica
SEKEEp los BERREn S RYpER Ao et S o VREk Eﬂfﬂmg Company,
P@O 5e 1§8§-‘1 8b¢lIi8csthofa®déréin blyB:fer¥iiey). eEﬂeeﬂR%doi;ar as any
ected fromthe group consisting of H and al kyl
eaenvmmnalscam@rep inrgamatiplestitls heaptive dhgregienty its ype in the

B Phathaddlidto ggtastmwt Ribotdfbaieg, or mor e

| ene- R1L3
-al kyl sof
cycl val 1A SRS a.rs%“éféi FL:BALiRAyit A BT7 e yShicr
fdepmzimg on twltf:&d:r pHe trybe adrdingtteneg [in SQﬂbisthqmﬁ eaeppsoh form, and

on P
T e e e T
S \phedeht mtvenmhum ¢am hmalrmmsntmecbn%ﬁvgmwﬂm mtaartljed%llél in¢radermally,
S B S AR5, SRS, Pyl papegton
WihtRap2o ﬁaﬁdialmiﬁ&aﬁ(éu@tlgup&atridheanp,tlh’ean&sabja,d ntrevitreallyhe
ounds_of .t he entlon r .

RS Vc intregecitiBe fbisn S, Sirephorellvy inpramuslprly
0 rmﬁﬁ;%rﬁ@rhe%ﬂ Fesubctifageqsty, b%@njﬂlﬁttﬁ/@i thWvﬁg cﬂ@flh;u htalcosally,
(1.©: In anaot her enbaodi the c ds of%%

ye locally,

pripGapsricardjaliy iRfraumppil h‘ﬁf?é’ﬁt‘ §)‘" e tapt

S ghjetiors ShiBRIRS coRffuBlLS inf@ioS 18EARE8 QEHLSIoh B@!hﬁ(g t;arget cells
have the structure of Formul a (LO, wherein:

dieptlx va agathetsr, visadyvageaindinid crmppsitions (g eHP?SPBTﬁS) or by
rb‘?%&rrﬁé’tﬂo& ap §1'1)$ I:érﬂgmgfloﬁ'lof t"l’tlelﬁﬁl 1% gé’\tvoﬁl'dh)%tkﬁoWrﬁ@ one of

ne or OH groups, | ene- N(R 10) 2
eauwtinRnOskil i mteagtam@,rfpr wmlecltenlrtetw Pharmyiceutical Sciences,

0]I ? Rpridy mg@o%tﬁ)a%?%@bzmcogﬁ& et Seiiih g re@t‘e&cé}s

rom-t onsi &dtin unsubstit
phenyl | -
Brery LI SRR EE L B BRSO U hnion

t heinuomtmemtisa patletnh earpbeéen-tmmnd briwhysicalgnd physiological factors
phs ! {:fag 88& 8/%; Sgﬁ t ?’Qhﬁdlﬁ@ the g%[ﬁ' é’fatilgesas h_g'ﬁ%ated

or 'St &F 801% ave oW ng

(| Dgvio(s BY cdrrcuannt tlherapeuﬂuconitm‘trthonshlélmﬂpmﬁtlis paffierttlapd on the
ggl‘g?lgengfse{g%g{]s gt?cr)]%s?% glt}:lgl ?%§ %ﬁgtlb)/e B gﬁﬁtrﬁg)thftoﬁ will, in any

Ol somers ereo
t hevehgldewining: the I’ct‘mdeatr(ahﬁj of z(th)e ihgredieat(k)ein a composition and
enbodi nent he present i nvention, or
pHﬁWﬁﬁEﬁﬁ?ﬁ@ﬁEﬁjchg@ 155*@ %%? sol vates, esters,
or stergoi soners t@ereQ h have Hhe]structy e of se.
For mul alf{ $955°I GRBPEMentsypharmagpptygR! Rempesitipss may gergprise, for
al knpl &t Igasthuit 8)1Ry bf alP&t'fgahﬁ: abdaijdal camﬂboﬁdid. Anethéyr 2

are se|lected from the consi stin
bl MeTRo o iNe SO HIE Y SoBeres BrieenZbautqY to about

Or 739168 tHelwBieBH BB thk lin@N ek lﬁtﬁﬁze@rﬂ@&ﬂit%% to dHo8t 6OV VHREEmple,
of the present invention, o
and any range derivable therein. In other non-limiting examples, a dose may also
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pharmaceutically acceptable salts, solvates, esters,
or stereoisonmers thereof, have the structure of

wWo-o00mBA04 | D), wherein: each X1 is independentPgT/US2007/001127

10

15

. 20

25

30

selected fromthe group consisting of hal ogen, -CN,
-OH, -O-cycloal kyl, -0O-cycloal kyl al kyl, -O al kyl ene-OR
19, -Oalkylene- C(ONR20)2, -Oalkylene-OR 19,
unsubstituted al kyl, al kyl substituted with one or
nore U groups, unsubstituted -0 al kyl, -0 alkyl
substituted with one or nore U groups, -0 alkenyl

- O al kyl ene- O-al kyl ene-OR 19, -Qal kyl ene- C(O R24,

- ggeﬁ k @iden %@m &gﬂagmbdy?valﬁkylo .5 g/l bl weight, 1

e (0] nent, the c t he en

o oy Mgty SRk & srebe Bodk et odiaph DB e by velen,
OlabehEelE gﬁ@&kﬁ/ \R'Ql%hﬁ @about! Bi)’rﬁgﬁk'%oﬂtyrw&gw ﬁb(ﬂft 40 mg/kg/body

Formul a ( wherein: each i s _independent |

seveiehle ebwt é&mg/&cg@aoam pveeéﬁs@qut 1§ mg/kefopdy We;;@q about 100
%%/ggb% Wcomou%t he“é;r:gégeoc;r??g,f ﬂﬁlen%{l%ow weight,

prv@pn’a&@ﬂmgdm/bqﬂyawgbt, abous Ealmykg@@ﬂvaieesht tsabont 1000
RSP BT AR BB, 30 b Syl i 1

s alan- hmulngaivcsmprlesecs&aedertvlab}eeaﬁge fubertbe mumbgrsi l§t¢d—hemcm, arange

al ﬁ%bu&ﬁﬁ g/ al K Ltsté)lemP?}j&? g/k%/l%c}qywegglt e?c can be

cmalmmistaagd,mfasemuﬁmtnmmhewd@babgd atane. phenyl
substituted with one or nore X1 groups; and each X1 is
i ndepennediiyl oass ehe céragoditianialeogipoisp vedmss Bitiomglants to retard

QRO @5 Bl AR EREPOMT - QSR Y TR on PR dction of
Cgﬁm@tﬁlﬁsmﬁlfns lfclhkeb@bﬁﬁ%ﬂt %lflodw Bptpir%rva@:i/es such as various antibacterial
phar ma ti tabl e sal.ts, sol vates,, este
orandaniigassh s, w@v@a& but o litiied &8 paab e, methylparabens,
FQirBp1patabBils), dHi&sobandl, Eﬁé\{dr,aﬁﬁb%la@ﬂi, kRinRe62PbAbinations
salt, solvate or ester t ereof, wherein: Y1 is NH or

N-tBeEofR3 is H or alkyl; R4 is Horalkyl; RI5 is
al ky!; and each X1 is mdependently sel ect ed fromthg
group coheperpisqrimicabmayde foppplatedrinto a epmpogiitepypires base,

- (feldtrat8y) st ah hPhagARdli SRR accbtebIcaROHIRRIeGhe EdIR formed with

present i1nvention, or pharmaceutically acceptable
s ahe freesathpayberouns derived fpmdpereanic dgrsrsuch ae fcé“&ﬁcample sodium,

hﬁydogags %&HSEMFT? cgfc@ BF‘ﬁirﬁc ﬁ'nlyhrox‘fm%r &i gacﬁ%@gaﬂﬁagé as

pendently sel écted fromthe group consisting of
- NSoprienyiegene, tamktryjamine higijdiaper Ropaine. g| kyt ene- O R9
-aI kyi ene-N(R18) 2 -al kylene-C(Q H, -OH -CN -0Oalkyl,
-C(O hi{rmgy(gilmp(smlgzrg the. ¢quOtaE)tRIGS in ngp@ ’@p‘@ga carrier can be a

‘m ( ‘be F}M‘l #bd to, Q&a@rzgﬁ]@nol olyol
poty:
unsu Stltut f Su stltute Wlth oneo

molees. ,Lglgmgbsrom@r@l gly¢<r}rﬂem(m ophyedydene gty @) Rats.), hiwidh(e.g.,

t W%gp);c%}(lldgs? vegetable oils, liposomes) and combinations thereof. The proper
fluidity can be maintained, for example, by the use of a coating, such as lecithin; by
the maintenance of the required particle size by dispersion in carriers such as, for
example liquid polyol or lipids; by the use of surfactants such as, for example
hydroxypropylcellulose; or combinations thereof such methods. In many cases, it
will be preferable to include isotonic agents, such as, for example, sugars, sodium

chloride or combinations thereof.
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wherein the group -N(R18)2, both R18 groups taken
together with the N atom towhich they are bonded form

wa@eooafsaibst i t ut ed heterocycl oal kyl, het er ocycl Pei/kg1007/001127

10

15

20

25

30

substituted with one or nore X3 groups, or said
substituted or unsubstituted heterocycl oal kyl group is
fused with aryl, heteroaryl, cycl oal kyl or

het er ocycl oal kyl . In anot her enbodi nent, the conpounds
of the present invention, or pharmaceutically
acceptable salts, solvates, esters, or stereoi soners

t hereof, have the structure of Fornmula (1), wherein

each Ri":gérilé i HEE%'@&@ gslaibhyars ?r@ﬁ&&ﬁbj" freBpoisting thefctive

conS|st|ng 0

thwqulrmnowé@;f the anpropmae S‘é;g'm’ ith Gamious of the
%% g@ﬁ%bovgﬂ% red; fSHdddAIdiReren @ieﬁ@i&atxon
odi t t e compounds of e present invention,
ph}anmﬁgmnsmhbys are pegnasgs] by g@pf}g)ratgtg thgtvg;gousegpléh@d actlve
f kferSfon medium and/
B RF TR0 ONRE A LR el g nd
sﬂiee:ﬁhadngxredmntsh dn g]ne:)cqrsecocﬁ aeeride powyders fox the meﬂagratm sterile
n_anaot her t
2D N, RO e SR AR P SEUROM g Bfracion
Satd \Sa,cuﬁﬂl-d@trgé‘or fesizedsying ltec&h&]uem whodheyisldt dyerveddr of the active

hé t tu f F
R PRI e PEUtR g reglent HETS Bl RSNy rered
Ofélc_ﬂél,d mbdidm thetddOHlhe mqﬁiﬁxﬂr&ﬁiﬂﬁ@ﬁbﬂl,d beﬁdﬂﬁﬂlyﬂquffered if necessary

o ORI HiIHE COTRFBTARSD P oD BPGSURIECT o, BT BFcigy: seline

PRAENRESITIEAb e YarBG6eBE RizhR SitlckSiraté® hMﬂb@ﬁtloﬁgSfo@ dfrect injection
or Stereoisoners thereof, have the structure of

Fésr #50 soreplaisk méiere tRe use o§ DO @a SPIVER! if |RBVisHaggp to result in
) agﬁ%llﬁgﬁ;e}-gﬂ? F%a;ﬁ"cét’rﬁidg?/ E;allllgér']r}eﬂgg{ ggk:@)r_léaich{gﬁméﬂﬁseczf I%eZ ac.:tlve agents to a
-gm@l-areal4 |, -alkylene-C(OH -C(O-0OR11, and Boc. In

anot her enbodi nent, the con?ounds of the_ present
i nvent i B, cosrposiiianrraess beistabl Yndes egprongitions gfpaanufacture and

:?ro\é%% 5?2\(1 gfésﬁrvéd a?ﬁm%‘t flé @% e@ﬁﬁﬁ%@ﬁéﬁ ef mlé'i%MFgahﬁ%s such as

Bbestdriaandfinegi. Ehbedirefierred composit apolaigsn R grfwéer than about 5,

pre n r -
A, TS B REEIG B S SERAES v . 1w

hdeapplreised tlnat endetaxin Eonhauiuaat(om)sm;hleirtm kﬂpAmmlani]quii)aI safe

bsti d h d h X1 i
S o Rr e L g SR el Ope A e o
hal
uﬁsgggt tpaf%(lid’ lar e“?%lo%imeﬁg_lk%rﬁ 12%9? gs(fl?% &ﬂ!)};%lem ?Ctar%e re

Z @hpopiRionlsas MIesrmLtght ehblh‘.élydhc) asq/in thhebmpositiphs of agents delaying

i t.uted 7
_S% gé)‘lgﬁlglta,lewwgf &9? e}?anglg,ln%;ll%gh é‘gr o%@t‘eara% %Xﬁihg%r K¥inbinations

- Ghékbfl ene-C(O N(R 20) 2, -O al kylene-O-R 19 ,
unsubstituted al kyl, alkyl substituted with one or

M @nbingtiGwPRerappsubsti tuted - O al kyl, - O al kyl
substituted with one or nore U groups, -0 alkenyl,

- O al kyltesnzm @pﬁbtk}ﬂtbﬂﬂéﬁ@tﬂ)ﬁ thatGhadigphiepaseB{@) Raaibe used in

- Gl Bldlgteent o Bychumabiagrea B e

2 trea@néx'mtk yIRnRgdit eFsenital may lsydcede or follow the other agent treatment by

- @ al kyl ene- het erocycl oal k stituted wth o

ndflaerv% s Angingsrommeingtesite m‘%/esh Q‘t E’FB%WfC the other agent and
- NSHRERfNof ey hresappsibl sbibRately folth®@B&1, @he iRd ¥énerally ensure

groups, -0 al kenyl ene- 0O al kyI ene-O-R 24

- O al kyl ene-N(R 25) 2, - O al kyl ene- C(O N( R25) 2,

unsubstituted cycl oaI kyl, cycl oal kyl substituted with

one or nore WA groups, -S(O-R2415-5(0) 2-R24, and

al kenyl; with the proviso wherein the group -N(R20 2

or -N( R25 2 both R20 or R25 groups taken together with

o,




have the structure of Fornmula (1), wherein each X1 is
i ndependently selected fromthe group consisting of

wW@RqQo7#88210£H 3, -OCH3, -OCH2CH3, -0OH, -OIf, - CNiCT/US2007/001127
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- OCH2CH3, - OCH( CH3J2, Conpounds and Met hods for the
Treatment of Cancer Field of the Invention The present
invention relates generally to the field of

anti-cancer therapy. Mre particularly, it provides
organi ¢ arseni ¢ conpounds and nethods for their use in
treating cancers such as | eukem a and solid tunors.
Background of the Invention Despite progress in

| ebitemsignificentayeyiodrfsimadidlrtot phpsehétenn tHe time b each delivery,

e g T A B S Rac SR R 08 Beipld eftSn

t reelabnaptouwsty gahbiasd sffedtidh the lcalﬂJSEdr laniRé,[iAGheH Mstances, it is

o EaBRARLShRl Sob s Bh b ospg bit o, tre, fo
Pf&'méﬂeﬁﬂédfalﬂﬂ‘é §ul§s"teﬁﬁiaﬁ?'sﬂﬁul@d?ﬂoﬁ§’l? d.ECRhinadRahhe QG&H a

in the US., however ﬁgest aro for arsenic

t FRBWEavith theraewtin arsepisalnt 1| atlagr @spents @ng opmage gents may be
CoppGfisetd Withtabaet 1 Midote beoﬁf § ﬁﬁhﬁteg Fab@e APm@sut about 20

anti -1 eukem c agent i's currently being investigate

rrsmywt%smé@ubw maniktesriahoutdS mwgés, ebeutédsuinutes) gt 2 hours about
F A B5@D) fbobifs hBL{DaBHut s RufE RO AL, Spale 78 P05 ol ¥hours,
ema types that areé bei g | nves Stem
t belogt 9 houfs, drczuem)motlrsi, ab«mlé litmugs, pbmlttl lé!mc(uﬁmagnett 13e1hours about

al ' 1999
N TR e T T —
arteens, ahbut( 20N ourarabbac Uhads fabouh2@rhourgsabout 23 hours, about 24

acloR B0 paSin 255 B b s5s F%h?%%i%h%i‘#é%?utsh?@m 29

c dmmm; adoits3 ExaesHbvet ¥ h@)ﬂs LCabloat PAtHoRR, sbawtt33 hours, about 34

at_ concen used for the treat
P BB e AR A SRyt 1 BOwSrighott P hours, about 39
| deikd, aodr Meldi&s, dBbUVAL hoas, dbdat 4ZBBurkCabéned3 hetirst Mout 44
treatnegt of henatologlc nall%@an0|es and cancer in

gireraRbowtfty hapss, @abepifiq hoursrabgpedt BpursclojabputASheurs or more
| QR tb axd/ot hffed J&Hnﬁtéﬁ@ tﬁe bfdafid HEenbiIMR ¥erfin bifr

Il nventj on One aspect of e pr esent i nvention pr ovi des
orsgaindimgnts ) agant wwﬁ)@@ﬁagnxmw within efdfreraebout 1 day, about 2

PrRRsrdboass dhis, 305% @ﬁgﬂ@ déﬂB%‘t‘B%’ayg r%1%0{?{ { achfh\t e/r}{a;lg hbout 8

prOV|des conpounds havi'ng a structure
ordays,Abaph@ days, abent| Y deyscghoabl bdeys, tabwtelﬁedws (abput 13 days,

r h
onEEEL D SRSy b 8.0, Wik AL, O 888 ot 1
arlaypitabgut 29,teoaboutt2d duys pppefmraﬁ@mﬂm@dn&nmna@ the organic

Rja?%ega &n?@%gu ggﬁ.‘% Qfﬁ%éﬂém%le Q)a#té{ éi rr%hﬁ (t)m’?‘e ]i}e!;liod for
hateatyeent sgg:ryﬁcarﬂtiyahmybverhwhewcsavga’al wh@l{se(e@rmbktyl,,about 2, about
caf ?85(3/’[5? 9(")_}1(2 EL klyt 6, 68Put F}sz%l ali)al_%k ’we??f(?] 8r more% lagse)t)etween the

préfera
G‘B(p@):mairﬂid(gﬂa,tlonﬁ:( OC,. Oalkyl, -CC(Oaryl, or a
gl utam ne substituent; or R3 and R4 t oget her wWith the
car bon o ctombmzittdmsmlm;ybeansmpbgfts@,ahedrgaafdareemcal is “A” and the

substl ut ed u itute natlc rin R51§§ - OH
c;?Sﬁod‘l BB R o P b 05 %nt Froetisgesies

ol yai ne BB RIEIT B/ An R AP o AR 2 opmis
mvent 1B /BEM BRI ATV BT AT g

detail ed description. It should be understood,
however, that the detail ed description and the
speC|f|c exanpl es, while indicating

pref erredenbodi nents of the inveltion, are gi ven by
way of illustration only, since various changes and
nodlflcatlons mnthln the splrlt and scope of the

o, . o o o g N a o s T



Figure 2 shows the in vitro anti-proliferative
response of HL-60 | eukema cells in the presence of

wae@ensned conmpounds A, D, E and F. Detailed PCT/US2007/001127
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Description of the Invention The present invention
provi des a nunber of organic arsenic conpounds. Tn
certain enbodi nents, the organic arsenicals of the
present invention have a structure of forrmula (I) or a
pharmaceutically acceptable salt thereof (I) wherein X
is Sor Se, preferably S Wis O S, or (R(R), where
each occurrence of Ris independently Hor a G.

al kyl , mmeBesabla/AlB R/AS/BNBIALLPETA/BIAM 2AMIB2A,
preferably 9 to 14; R1 and R2 are independently

.1 oal K&ﬂnlnlﬂfa&fo%ré&bha titap2tfic Bempodtibmdefiha ﬁ&r&bﬂltyinventlon toa
sel ected_from net hy et hyl

Con Sl LS o LML BB B0 200 OB 5

Rgtalhﬁg hto ABEAt 115/ BR1Vt hﬁ'aﬂge@b is %&?‘éo’tedﬂ fhat iﬁ\é'tseatment cycles
heteroaryl, heteroaral l¥y car box G -ioal k

Civpeutld bayepeatad asinceesshRy iy #lso iy %qré?rablavdmhatwmogs stepgdard
i [_tllhera or Q@hﬂ&&(xg‘(tﬁ%&bles le%e p aLFé/ J:u l_ﬁlc%%%ntlon may be

cy@pbgd {D cqmlatlnk@o(rywain the de@lhpqh akxymca]. a@ELD) These theraples include
ral k
pr e e na_f%%%‘lotl{)&%ﬂdlot%@r g e g{l%tt‘frapa_%ene therapy

Reanndssui-gaw The s&aiokyHe]ovp des‘cababquﬂadwnctaanpm theraples
enbodi nents, Xis S, Wis selected fromO and (H)(H),
pr&ienatbénap®, and n is an integer from9 to 20. In
certaln such enbodi ments, n is an integer from9 to
In ﬁ&ndealthbrmaisma‘rmgk dRlaratyl ofPorabigation therapies with both

%Bﬁ%ﬁlanal %dlgtzclm |S§g brea n@t ?é{%b@%}{ &h?@[)ﬁ’leﬁpbesqgaude for

rreé:dayﬂple lchs pagtint (&]DIDE)}’@adjoﬁBImMS proe3rbanthe RectdpeethyunineH,

R4 | . and [R5 is I.n certai
SRS A, R P P iR, FHE T P B, busulfan,
AStrosurka Zidcﬁﬁ)omycbm,l@aunaﬂﬂnémﬁdmtdﬁéﬂﬁcms pRoinyofn, plieomyecin,

i nvention relatesto%rreth or, tE nt hesi s

C o‘ﬁﬁ@ﬁlﬁ(aln@FtOP8§lﬁﬁ KXPE }an(‘%lg‘\ﬂh Elexifens, gstrogen Ire(:gggor Bindin g

Pr &deftsabixgl, %em\é{thﬁlefp naveltie, &‘B%éﬁ)lwpr&\ﬂéﬁf fngeaie 1nhlb1tors,
occurrence Ris i ndependentl or a_C - 2al

pr@r@p@@w@oﬂwwr@@' wﬂcw%mowbiasﬂa 2B @?%‘Eﬂtye@ye Ry any analog
an& dBivatife VEaRORHRokpoig | 0al kyl, preferably Rl and
are independently selected fromnethyl, ethyl,
prﬁ@dﬁbtheﬁ%@ i sopropyl;R3 is - H or CO-6al kyI - COCREG;
I'sS H am no, cyano, halogen, aryl, aralkyl,
het er oapyher fA@bAMAR ALKYDN A a4h8¥y/And ﬁv_el Hesh Kyéd extenswely
Q ioal kenyl, or Ci-ioalkynyl, preferably H R4 is -

- Hincluggf3vhat @xg(qg)mngnlydgpa\{wgsw—ra_y@@@ pnqi(pgm@}qlrected dellvery of
%@1%8 es t9'ty 1%09!:&%’“6&1% S 'o%lgz\%'ga&)égﬁ% fficf(tOTS are also

ar a
(}dr@@lated@lckyﬂlb mlelm(a@)::amd UVom@hfgicythg most hkely that all of

BB P B0, 5y B p 2oL BB o, o

1XIR2 réSi(datibs ané acgiaddo DN, and onploeiaad einblyi emj raaintenance of

st glyrgltn%ggmgg orage ranées fjox) X(rays }an ge from daily doses of 50 to 200
roentgens for prolonged periods of time (3 to 4 wk), to single doses of 2000 to 6000
roentgens. Dosage ranges for radioisotopes vary widely, and depend on the half-life
of the isotope, the strength and type of radiation emitted, and the uptake by the

neoplastic cells. The terms “contacted” and “exposed,” when applied to a cell, are

-17 -



in the presence of an amine to provide a conpound of
formula (I1). Preferably the amne is selected such

W ba@w/ostie4 hydr ochl ori de salt of the amine is spCT/OE®OT/M01127
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met hyl ene chloride. In certain enbodi nents, the am ne
Is selected fromtrinethylamne, triethylam ne, and
triisopropylam ne, preferably trinethylamne. In
certain enbodi nents, the reaction mxture is free of
pyridine. In certain preferred enbodi nents, a conpound
of formula (R)(R 2)AsC wherein RL and R2 are

i ndependently G -ioalkyl, preferably Rl and R2 are

| RdePREERNbL des&h Lt Jeépsy KB4 thepipautic c@ﬂs@mt anddd
i sopropyl; is reacted with a conpound havi ng

stohgethesansptic oF rsietherapatiqrasabprealelyemst to Higet o5t or are
p%é/deﬁ@n ﬂlrg&r]'ﬁﬁﬂz\ﬁgsﬂf)n GRHE Rarfdelckbnl. o &ﬁf&@'c@ll %Hﬁﬁg or stasis,
odi nent s e amne is selected such that the
hyditlo agrnts ard deliugred 66 a cpkd imaicombingd sanayst effpgtive to kill the cell or
nﬁ$9%%?ﬂqk&Fhﬂfh In certain such enbodi ments the
ne 1s se

ecte fron1tr|nethyl am ne, triethyl

NGundidady i | SOpropyl amine, preferably
tnyranine. In certain enbodlnents a conpound of

f or mul aIn(dqﬁﬂotH@rﬁPaglogy%ér{?bq , \Mﬁ é?& ((fq uneéfetfdtior cells and

solution or a so , such as’cr sta w th an organic

schelentles fortefget abd gesdrpyoragesri eells.ollhe mimune wffector may be, for

¢ Or}cta%nﬁg an aisitigc%I Speei f}chi%r Qéfrgg %?J?‘B% c;ndt%e§ c O%f 4 tﬁgmr cell. The
mneras "déscribed above s solubre, preferably

rreatﬂtniabéyl elon oy sdeve dsfansefbdetaralf thearapeor it mamresmiﬁqthm dells to

h f th t
TR elepl SRR PRy SRS ehe PP o toxin
r Uckembierageiitts, Mdibmicledikiel Hem A tchaiapchuderasdxi, wrmssw toxin,
follﬁpgg These .rul es are descri

QUEARES tomnTETsly oS SRarRe Gt QUG VoHnUE Girgtor mhay be

Baw‘?ﬁbé yi& H&lryﬁg%rs‘ilrfag@ friobstuldibaf inl&843,; eiBee tir@dlyorGndirectly,
78, which section_is herehy .incorporated

y
r e‘l‘”é‘f‘ arieneor qelletargeie Nerighs piipcpRFelsrid/rdeytotoxic T cells and NK
phafigaceuti cal conpositions conprising a conmpound of
formula (1) or (Il), or a pharmaceutically acceptable

sal t t hpk@ehothafady hB AoURCIEhdcals |pﬁrtaﬁcé.%hﬁbﬁ&l therapy, in
diluent or carrier. In certain enbodi nents,

p HEONFRICEQR Mat 206 therapY.i he peneapl @@t@&b@%ﬁ%‘?m%ﬂt@ﬁw is
hags@isidd KRGt Senth@t ? AR 0P celpﬁﬁlfs%&p k¥mk thdR& thANY8menable
fromabout 5 to abouf 8, nore preferably in the range

f rtortergbbng, 18- ipneirygsent on trromatority epetker efllst H\éany tumor markers

| NyeRthaln ng bPW I8 ™hag yoRhtat e F ta%la@hg L& %é@cﬁ‘ﬁe f the present
cancer conprising admnistering a rapeutlca

efihwentione Comoman twﬁoarr@dwps)mbadﬁqhmdmﬁr@brw)w@ntlgen prostate

h
o TRLUE TR, R LS ol S5l Srosiger 097
acgrst ABICE 72 HMEG Sialyl LeWis AhegemMric tNineB P LAP, estrogen
nedlcg t for t Epe %f cancer. In certain
eﬁﬁggfﬂ%ﬁF?n"}ﬁﬁe%gﬁcgﬁ %1 elected froma solid

eTﬁ&Ch as brain, lung, liver, spleen, kidney
(sut%ras—%%%al cell and r enal peIV|s) Iynph node,

smal | n Iood gells, hone
cor ons ch 67 et e BEPRHERR s SGErTRY sBampRiLR pecondary gene
prhstapl én whecht 4 &ieﬁa,peﬁtta pylynuelebm&t isndministral/isdfery, after, or at the

skin, head _and. neck one narro or.a

eI F AT ThADSHIS B STy S nePHy E Haehl i conjunction

prwit alvesisk bﬁcdd%%@ ?’Ex@e proieheilBhavidldl donfHifed ¥ -BYerproliferative
odyspl asi a, oproliferative disease, or

re‘ffjf &PBF%fg%tﬁé“ﬁV%ﬁ In certain embodi nents, the cancer
is a | eukem a sel ected from acute and chronic

| eukem a- Thus, in another aspect, the invention
conprises a nethod of treating alPatient with cancer
conprising adm nistering to the patient a conposition
conpr|3|ng a conpound of fornula I, or pharnaceutlca

o " o o o o ——r g o o g,

-t




nore additional agents to the patient. The additi onal
agent may be all-trans-retinoic acid, 9-cis retinoic

wa@eood/iosdAnd 80, or ascorbic acid. The use of ot hr€T/US2007/001127
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adj unct cancer therapies, such as chenot herapy,
radi ot herapy, gene therapy, hornone therapy, and other
cancer therapies known in the art are al so
contenplated in conjunction with the nmethods of the
present invention. Various nethods of adm nistration
are contenpl ated, including regional, systemc, direct
adm ni stration and by perfusion. Such nethods include
__Jﬁt%tration by injection, oral routes, intravenous,
intrathecal, intraarterial, intratunoral,
adm ni Apprbkigdhtél9 0OUDF p&rs&ﬁ&ﬂlﬂh adrideewill undergo surgery of some
intraperitoneal, intratracheal,intranuscu

o ReRSs GO IR pTetPRaT i A1 2ENRH . 0F SiR@BBecurative and palliative

SURHANERUSve E&i{gbﬁﬁls a daAs&! trealH&ahat rﬂ!ﬂ)@%aéed in conjunction with

anogeril tal, rectal "and the like. Definitions The term
@kheyéhqrypws seelepssthe sregimpentiof thepresmt imasabeny thgmegherapy,

I
o FRAIpRIEy HARAA! By QHRE ol b hlrbBl G4 of DR fative
f rthm'ames oCyratixe lsmmsry imcludes tdsaetron unmo;uugu al @r batt @ilcklyqerous

gglges ?{%gﬁ%?yo}ee f‘)eH oé){%%ﬁ%ﬁq/ﬁrr@stro eI:dC a’%‘lggog resection refers to
h)pdiymgairremealeoﬂdn k:agr pnrpof % tunmora In edchtwal to porB o1 Tesertion,

[ t
o SRR DBy i s el Firat o Vi by efifregaery, and

ungiatascepies lytarplodled eutyeayumom aurgpoy)s It iv fuethept donderdplated that
si bl e substitutiaon to.the al ké‘bs de

cri be bove.. .
DuiRe preataByiFbioh e et 0 fe bt ViR PR o SOy Reia
I @aRESt, predayicers @ iheiBhtaCambadik 0k MornigftREse.t 0 an
G - eal kyI group having an oxygen attached thereto.
Rapfangrtat i ve al koxy groups include nethoxy, ethoxy,
propoxy, tert-butoxy and the like. An "ether" is two
hydr Ogal‘ llimfl woﬁﬁﬂgﬁéﬂﬂﬁﬂlys bﬂeﬁk@dd&ytoaiblnwmk g'eﬂﬁ .preferred embodiments
Accordin , the s tituent of an a at. ren
twaftth%wgvu%fh létslﬁeﬁg be aaprefseé@w oSt %11{16&9‘6 afhal the
t qgéﬁm@e's@l@srcﬁis@&' kn the@XabhpRE VISER Ellow BdpRésent Rclniques discovered
G roup substituted with an_aryl group

The

t dpithe m\gﬁmg orge fupstign yesibinrihe pEActige of e imgentiogngpd {his can be
7- JRERstRY0 SHRR ke lﬁ&@rt@ﬂ rrﬂﬂi%b‘ Bsititst pHa@iskeS IHNGL &rek, tA8se of skill in
aromatic groups in which each atomof the ring is
cathbert.wilhin light of the gresenadiselosps apriscipls| thetypamcchanges can be
SYRLER tHeVphdaehd &ﬂb&fnﬂ'gﬂ{sewﬁl}éﬁ lakCaikbiBERt 4 S SHtaih Wike or
or nore carbons are conmmpn to two adjoining rings
whamdenreault vithott dapertofe from the spjsit prd mm@% itlee ingergfion.
the other cyclic rings can be cycloal kyl s,
cYEXSMEKRY s, cycl oal kynyls, aryls, heteroaryls,
and/ or heter ocycl s. Aryl ups |ncI ude benzene
naPirtiealsefd 6-(veats t?m"efr)éhw&# Aetanoigmdidne, and the
i ke. The phrase "pharnmaceutically acceptable” is )
enpl oyed shbitionefl 6-mecaptohexadser®id 1A 41802 mpll-P e §) in

' 1M drBiRine (0.0033
t hcgplssa?%)%}eag?n (g gl ca dﬁ?ﬁn litglural“?g fy orrdulsng(
i nmol rﬂdaﬁcg) fwllo‘he(d he dropyeise addition oftirethy pmie (@n"dg) The mixture

ani mal s t

a VEF yitesd et 7 3 et BB} it ot ibiehisihg M rpixsare was
c ownshied twideavith vated ané dsied abéresodame Sulfite) §he sallvent Wdﬂ‘:eremoved

revetln rt-recogni ze '
r eT’giﬁF E afeé%ﬁa ppg g'ﬁ’ regl?gﬂg%g,esécgqeo%%ﬁ pu\r/r\gfge@r e%oglgm
( ecl@‘omatl@rd’p}w dutiligswans etlsllabet@s aadperdleum aledi oifev/v) to produce
conpl ex such as heart failure or any other nedical
condition, is well understood in the art, and includes
adm ni stration of a conposition-Wich reduces the
frequency of, or delays the onset of, synptons of a
medi cal cond|t| on [ n a subJ ect reI atlve to a subj ect

o L, o o "




treated popul ati on versus an untreated contro
popul ation. The term "prophyl actic or therapeutic"

WO e@ansam is art-recogni zed and i ncl udes PCT/US2007/001127
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adm nistration to the host of one or nore of the

subj ect conpositions. If it is admnistered prior to
clinical manifestation of the unwanted condition

(e.g., disease or other unwanted state of the host

animal) then the treatnment is prophylactic, (i.e., it
protects the host agai nst devel opi ng the unwant ed
condition), whereas if it is admnistered after

methe Hesdiedtprodu@iIChe LpvgNICac CENdvf 1G9 < 2. haM, radhnBition of

[ a tig,..(i.e., it is intended to di m nish,
aﬁ@b%gﬁdﬁ§,=J%0§éabilize t he exi sting unwant ed

c it r side effects thereof). The term
"§%g§$4ﬁgﬁgd" refers to noieties having substituents
repl aci ng hydrogen gn one or nore caybons of the
ba@%%@ﬁ’é.ofﬁﬂ' W’T‘?tg)éfgrsﬁﬁfbfé’f’%’f’?ﬁr?ﬂa‘?‘ﬁéﬁc‘ ubstitution" or

"substituted with" .includes the i licit proyiso that

such sui)ls-ﬁﬁm%gslﬁr%ﬂ)ﬁﬁ%@@ﬁ%ﬁegﬁvmsan Yiing thg procedure

V&l eBlet8ed0dbolv B GorStub S thedi € of Bé-Qdiniigy1 AR oJRsHek AdRRBhoic acid (ICo
and that the substitution results in a stable

conpsdhdCse<d.5 bithilerw tdesMoto Wbdhtiameb RO, (LnBryH00%).
transformati on such as by rearrangenent, cyclization,

el R, etc. As used herein, the term

"substituted" is contenplated to includeal
pépﬁigg?ﬁFQ&QUbstituents of organic conpounds. In a
bg;gﬂiaspect, the perm ssi bl e substituents include

a § ¢ and cyclic, branched and unbranched,

carbocyg)ic and heterocyclic, aromatic_ and

non- ar ol H&-QUE3L ieewat Sb'8imedripmiimediolmgLCultg Collection

PEATES] RbENSIIOMD)Y 4R S G8WnhA a3 0, MBhRBIinkMator at 37 °C
same or different for appropriate organic conpoun

A ! ds.
Fdp IprovgeddedisiedipibeqepacMierisim (MaMieh Ereasenneeripd with 20%
aSfefil bb PIAE RelTRY (HERY.EA MM BASD iR HIRSE A HABEIIANEA P hnd B YnM L-
perm ssi bl e substituents of ofganic conpounds
dezletepieel(Yedigteshyipmdon.aY Adfor “chmpledd medasn’dsf t he
het er oat ons. Substituents can include, for exanple, a
halesgeampauagdsir oxyl , a carbonyl (such as a carboxyl,
an al koxycarbonyl, a fornyl, or an acyl), a .
t hi ocar H8wpmpegndh(4ed) averdireseived es lypphHizsd povalees, frem LaSys, Inc.
t fysgh PHiERY, Da), 33 WEX KbiubliRAGBIMISY at 18 ROOIRIARea fh

phosphonate, ‘a phosphinate, an am no, an am

arfofimete megdiumiand ,ﬁ.uéh@yﬁh:@d in IMPMbcordpining IIMSGsuch that the final
STV bleenBRid (e 208in &1 S B ThElig BBlRs; Bmpound
ardoxomitigin (StigmachemizabCo ¢ SorLdvés, MO marmbédcasmpedityve control.
It will be understood by those skilled in the art that
the noieties substituted on the hydrocarbon chain can

t hensel ves be substituted, if appropriate. A
"therapeutically effective anount” of a conpound with
respect to the subject nmethod of treatnent refers to

an anmount of the conpound(s) in a preparation which,

when adm nistered as part of a desired dosage regi nen

(to a mammul , preferably a human) alleviates a

synptom aneliorates a condition, or slows the onset

of di sease conditions according to clinically

accept abl e standards for the disorder or condition to

be treated or the cosnetic purpose, e.g., at a

reasonabl e benefit/risk ratio applicable to any

nmedi cal treatnment. As used herein, the term"treating"

or "treatnent" includes reversing, reducing, or

arresting the synptons, clinical signs, and underlying

pat hol ogy of a condition in manm&-to inprove or
stabilize a subject's condition. Toxicity of |Inorganic

vs. Oganic Arsenicals The use of arsenic trioxide is

e . - ~ N



toxicity increases in the foll owi ng sequence: organic
arsenicals < Asb+ < As3+ (including arsenic trioxide)
wo2armsaied Unli ke inorganic arsenicals, no deapP¢BUS2007/001127
serious cases of toxicity due to QA have been reported
in the literature. Consequently, in mammls the
nmet hyl ati on of inorganic arsenic has been considered a
det oxi fi cati on mechani sm because of the |ower toxicity
of nmethylated OA, and their fast excretion and | ow
retention (Beliles et al., 1994; Goyer et al., 1996).
A good exanple is that of dinethyl arsinic acid, an
organi ¢ conmpeyund, the predoninant urinary metabolite

excreted by st na after exposure to inorganic
ar seni c, eﬁﬁc trijoxide. In ingivo
tOXICIty S ud| E] aftg in rapgfit ea
f¢4&%¥ﬁ; *LaP &nic tri e Oa dose
|ch 50% a | s die due to adute toxicity) was

10 ng/kg, Rrest¥ or's Brochure, 99%% while after
adn1n|str5PF@ﬂ”%W dlnethylar3|n|c CoEpPRundBie D50 was
500 ng/ kg (MBLY, 18@8). Cancer Treatnment The organic
arsenicals of t current invention nmay be used to

treat varigety of cancers, including all solid tunors
and aI?\h&ﬁat ogigal cancers, including |eukem a,
Iynphona,lnult

| elnyel oma, nyel odyspl asia, or
nyel oproliferative disorders. The organi c arsenica
can al so serpeed €0 treat hematol ogi cal cancers that
have becone refractory to other forns of treatnent.
Leuan1a is amlignant eoplasn1of bl ood- forq1ng

tls harlact eri zed by, abn ol i feratihon OH
Ebbs es hd 0 one of 1 j or types ofS
cancer n1as are C|aSSIerd ccording to the typeo

coc te st prom nen nv.9 l.ved. Acute |QH5$%
are p SWBﬁf éﬁn Ebokh apeg cel

tly undifferen popul ati ons
and chronic Ieuken1as have nore mature cell forns
e acute |l eukem as are divided into

(

5 P hothEEbi Aol BB Bh i bk B, v
CYHQEhesd filth@RREAT EXNArel 6aE gefemial inheplicates of 8 wells; each well
French- Aneri gan-Britjsh clah?lflcatlon of acco

e T L4 6 logh e GASHP RRBE LTt SR wRls SEEd R dh medium

ang st e8hipouAds. VBid fidd varshOiesetWelbwhs 20®uL. Bach compound
mar kers/ antigens are used in the classifjcation too

ALVas testsd eaome it P xQrenein s et A8 8 2SS A epRitglq Sach plate.
10 &l §Ruk GQH\Em%a AfHdH &nimede%éhlhﬁl&hﬂm@ cél; sadlagrcﬁnﬂ@ ng¥eRlls plus

acute | eukem a am)ng)ya ults. Chronic Ieuf<

di widioth (1005 o§emoRoby 1 18 (T8 AdPeHRTES g difutions). Plates
t y{&%% é)l%eh h% Heabhe, &% {RYuB ARG dtRGTRaRe @n@é’ Hgﬁé' P}Bhferatlon
ocytes In blo bone Mar r,ow, and | ynpho
orgammeastsct bY:LYLe ypdakicenfitsitinted dhymishing CEx bR Pyaulsing WellS with 1
ho t I r [
dl @@ fC 3¥-{ ?%lefa nne%enazég h%l]f% Wﬂaﬁﬁg Cl'é%}n&%bg tRe ate on a Brandel
15 ¢ e@&-swenroeﬂmmtee (Gaxﬂadr‘sbtgg,dgl@ apfl ra¢dshang rﬂdlmthﬂy jop the filter

2:01%8%3 W g glga(ch £ bg\abdg%%el’f nEXIX% %I%llgflcf)l? §6ur{térv(el¥urku Finland).

hemrd effegs 6Athedess eaﬁ@otlhdii wa’&)detmﬂmeﬂi’ﬁ))ecbmparing the r&alts of cells
of the cu rent inven
Coredi by eicaupatniy, 6t spaFe ey (s (eleaoin o MbleR medium
I YSRGOT®®4 ofentidth.t i pl e nyel oma. Pharmaceuti cal
Conposi tions The preparation of a pharnmaceuti cal
20 conmposition that contains at | east one organic
arseni cal or additional active ingredient wll be
known to those of skill in the art in Iight of the
present disclosure, as exenplified by Rem ngton's
Phar maceuti cal Sciences, 18th Ed2lMack Printing
Conmpany, 1990, incorporated herein by reference.
Nbreover for anlnal (e.g., hunan) adn1n|strat|on it

o . o, o - o s s .



t herapeutic or pharmaceutical conpositions is
contenpl ated. The organic arseni cal may be conbi ned
waowao/osdihf erent types of carriers dependi ng onPe@iEs1ve71/001127
it is to be admnistered in solid, liquid or aeroso
form and whether it need to be sterile for such
routes of administration as injection. The present
nventi on can be adm ni stered intravenously,
ntrathecally, intradermally, intraarterially,
ntraperitoneally, intralesionally, intracranially,
ntraarticular”™, intraprostaticaly, intrapleurally,
HdatigaReal |y, intranasally, intravitreally,

(LU

ntravagi nally, intrarectally, topically,

i nt rat ufRkakkiled iMtHetwALtRbEYize, dHbeaPRY fola3B&adih Ysing no more
subcut aneously, subconjunctival, |ntraveﬁ|cularl

milesreiatipe eXpRTinaqsERtiQia PHVATIWS caPiyeleatmtgithe E%erlpwn&g and methods

| LA HUE _ﬁle%c%ib_e@ hakdi ShAPLfAldI¥nts hRCsiered to be within the

injection, infusion, continuous infusion, |ocalized | .
5 perépeseichistnvéntion andragecovsstd By thefeloming ¢Jpimsy Those skilled in the

cat heter i v sl L 4t .

" Angf g 1By BUFRE coblindng o ORBARK o MRshfiodt herein are

t veitifintigoscoge a theoulehtiva. kilbwhtheabome ciiéd mafelienegsyand publications

skil] ipn the art ee, -for exanple, Rem ngton's

Pt hereBuieonoret B FE gy n e ok Printi ng

Conmpany, 1990, incorporated herein by reference). The

actual dosage anmount of a conposition of the present

i nvention adm nistered to a patient can be determ ned

by physi cal and physiol ogical factors such as body

wei ght, severity of condition, the type of disease

bei ng treated, previous or concurrent therapeutic

interventions, idiopathy of the patient and on the

route of admi nistration. The practitioner responsible

for admnistration will, in any event, determ ne the

concentration of active ingredient(s) in a conposition

and appropriate dose(s) for the individual subject. In

certain enbodi nents, pharnaceutical conpositions nay

conprise, for exanple, at |east about 0.1% of an

organi c arseni cal conpound. In other enbodinents, the

an active conpound nmay conprise between about 2%to

about 75% of the weight of the unit, or between about

25% to about 60% .for exanple, and any range derivable

therein. In other non-limting exanples, a dose nay

al soconprise fromabout 0.1 ng/kg/body weight, 0.5

ng/ kg/ body wei ght, 1 ng/kg/body wei ght, about 5

ng/ kg/ body wei ght, about 10 ng/ kg/ body wei ght, about

20 ny/ kg/ body wei ght, about 30 ng/kg/body wei ght,

about 40 ng/ kg/ body wei ght, about 50 ngy/ kg/ body

wei ght, about 75 ny/kg/ body wei ght, about 100

ng/ kg/ body wei ght, about 200 ny/ kg/ body wei ght, about

350 ng/ kg/ body wei ght, about 500 ng/ kg/ body wei ght,

about 750 ny/ kg/ body weight, to about 1000 ny/ kg/ body

wei ght or nore per admnistration, and any range

derivable therein. In non-limting exanples of a

derivable range fromthe nunbers listed herein, a

range of about 10 ng/ kg/ body wei ght to about 100

ng/ kg/ body wei ght, etc., can be adm ni stered, based on

t he nunbers descri bed above. In any case, the

conposition may conprise various antioxidants to

retard oxidation of one or nobre conponent.

Additionally, the prevention of the action of

m croorgani sms can be brought about by preservatives

such as various antibacterial and antifungal agents,

i ncluding, but not limted to parabens (e.qg.,

met hyl par abens, propyl parabens) 22kl or obut anol ,

phenol, sorbic acid, thinmerosal or conbinations

t hereof. The organic arsenical may be formulated into

o " o . I 1 N R r




hydr oxypr opyl cel | ul ose; or conbi nations thereof such
met hods. In many cases, it will be preferable to

w0 p@i7804 sot oni ¢ agents, such as, for exanpl ePCHUSENT)01127
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sodi um chl ori de or conbi nations thereof. Sterile

i njectabl e solutions are prepared by incorporating the
active conpounds in the required anount of the
appropriate solvent with various of the other

i ngredi ents enuner ated above, as required, followed by
filtered sterilization. Generally, dispersions are
prepared by incorporating the various sterilized
active ingredients into a sterile vehicle which
cSrkAIMS:t he basic di spersion nedi um and/or the ot her
ingredients. In the case of sterile powders for the

preparation of sterile injectable splution .
suspensi-ons BreoBRoMAf g‘ﬁ‘,’"’%ﬁesttrﬁ?%f%?fggnﬁg% D fE apharmaceutically
p&@g@ﬁgﬂb@mtaﬁ@xﬂacuun}drying or freeze-drying

techni ques which yield a powder of the active

i ngredi ent plus any additional deg#red ingredient from

a previously sterile-filtered liqui,d medi umthereof.

The 1iquid medi um sholi'd, beXsy; Yered if
necessary and the quuid?ﬁilu t fi'P$t rendered

isotonic prior to injectikon mitR¥sufWicient saline or

gl ucose. The preparation of highly concentrated
conpositions for direct injectiign is al so

contenpl at ed, where the use of DMSO as solvent is
envh&tigned to result in extrenely rapid penetration,
delivering high concentrations of the active agents to

a % mds lor 8eggrefetitly §pnposi ti on nust be stabl e under the
condi ti ons of manufacture and storage, and preserved

agwi 8%l 9, be (RRY anhdrathdigoirente &fR (8 tlepsrglanil g Meor a C).palkyl;
such as bacteria and fungi. Thus, preferred

CaaHl ihtegBsfrbmvetoR(@H greater than about 5,

preferably fromabout 5 to about 8, nore preferably

f roaRbRUAreGndepeabiaiily G, chikyliptdfedablyeRpietRAtedntifighdently
endot oxi n cquanina i on %FOU|d be(regt mnpimal ly at a

saf e | etRdgcted Bpmgnsthyl. sthyl.duapylpand OBORY Y my pr ot ei n.

I n_particul ar. enbodi nents @l onged absorption of an
iH?é@ngl 4@HH§09W P- ﬂéﬁaﬁg'brought about by the use

in he conpositions of agents del ayi ng absorptio

sukh 15E; apge, &xagwpﬁ%l?g%n’%ﬁéﬂn%@ﬂﬁ@ﬂé@rggﬁ/ﬁ@%@ﬁﬂ@ﬂ’ﬁafboxyl,
or conbCpakINT L ek&ash, or@nbilRadyion Therapy It is an
aspect of this invention that the organic arsenica

caR’ ReOIs eH, LOHE Gihs A0 D)W Jarakgd! Fec(@gantalkyl, or -OC(O)aryl;
t herapy nethod, preferably another cancer treatnent.

The® RI-g3M] Eyaib SENj &lRbx RYNipG L0tk -OQ Oy Hiralkgl,hexC(0)C,.
agent treat pent intervals ranging frommnutes to
weeks. Wﬁﬁangﬁd@ﬁiﬁ¥§yhﬁ8 e the other agent and

expg essi on, construc re_applied separately to the

ceﬁl? ﬁégﬁﬂ%ﬁﬂﬁdﬁﬁ%?%vY ‘ensurethat a significant

period of tinme did not el apse between the tine of each
delivery, sugh that th e nd_.expr. i on construct

woul d sfill BeCUBPETEs é:iagﬁq’ﬂleéﬂ\'}égtlgg%ousl y

combi ned effect on the cell. For exanple, in such

| nstances, |l tnEANCIRARCE Al i, SRUAR L L e
cell, tissue or organismwth two, three, four or nore
nodal i ties substantially sinultaneously (i.e., within

less than about,Apslidabaid 1 Rvidienat'gami.c arsenical .

In other aspects, one or nore agents nay be

adm ni stered within about 1m nute, about 5 m nutes,

about 18. M nW esmpABRAWT c?AmM Wi Sind0N keldfedfitit €3 and C,.
about 45 m nutes, about 60 m nutes, about 2 hours,

about 3 hours, about 4 hours, about 5 hours, about 6
hours, about 7 hours about 8 houR3, about 9 hours,

about 10 hours, about 11 hours, about 12 hours, about
13 hours, about 14 hours, about 15 hours, about 16

T I A -~ I A~ 1 I A~




days, about 20, to about 2 1 days prior to and/or
after admnistering the organic arsenical. In sone

wa@rdogasileons, it may be desirable to extend theP€T/H82007/001127
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period for treatnent significantly, however, where
several weeks (e.g., about 1, about 2, about 3, about
4, about 5, about 6, about 7 or about 8 weeks or nore)
| apse between the respective adm ni strations. Various
conmbi nati ons may be enpl oyed, the organic arsenical is
"A" and the secondary agent , which can be any ot her
therapeutic agent, is "B'": AAB/A B/ ABBfBIA AAB
ABlBxBl A A ANB B/ BB AB BB/ B B AB B ABAABB

A B/AB AAB/B/A B/BIlANAB/A/B/A BIANANB ANANA B B ANAA
A B/AVA AlA BIA Adm nistration of the therapeutic
conposi 6. ons Aoforypamdrofsbaim 3, wiendin® is O pat i ent

will follow general protocols for the adm nistration
of chenot herapeuti-cs, taking into account the
toxicity., if Aaeompdundicf claipes tvdereihatis thentegadtoradtto 15.
cycles woul d be repeated as necessary. It also is
contenpl ated that various Standard therapies or

adj unct 8cancéy campeundiafslaims], weiareinX U¥-gi cal

i ntervention, may be applied in conbination with the

described arsenlcal agent . These t herapies, i ncl ude but
are not?1imi PeEPRRPIN S Hr S pyhersin @rlﬁé% 5§ the same and are
| nELaRENRI SR frgﬁﬂﬁet‘hb? e@RY, ;ROFyISHiDRbYropyl1€ section
bel ow descri bes some adj unct cancer therapi es:
Chenot herapy Cancer therapies also include a variety
of conbimat i encéhgdadi dTelaintd) viiréin RIemdge agbth H.
radi ati on based treatnents. Conbination chenot herapi es
i nclude, for exanple, cisplatin (CDDP), carboplatin
procar baki ne A caopdurdetficdaiinni), v\dwoémfﬁﬁosﬁham de,
canpt ot hecin, ifosfam de, nel phal an, chl oranbucil
busul fan, nitrosurea, dactinomycin, daunorubicin,
doxor ubi2i n, Ab¢aopauridrmf ciinclomydiersin miis emygeger from 9 to 15.
et oposide (VPI 6), tanoxifen, raloxifene, estrogen
receptor binding agents, taxol, gentitabien,
navel bi ke, f 4r¢Eapeundradickim k. splstted s i nhi bi t or s,
transpl ati num 5 fluorouracil, vincristin, vrnblastin
anthef 0%y, P&y or derivative variant
of the fore@oing Radi ot henapy Qther factors that
cause DNA dammg %nd have been used extensrvely
include what are commonly known as g-rays, X-rays,
and/ or e diyr ery, nor
cells. g]'her Afrglr%&rr?go £ Caggerhéoqhgﬂl%gé gglgl?néétg?ag
c dhtepphtatadie cff&chvasmnmurcrfmamemoand offehy pnadf abinoni td 13.
is nost likely that all of these factors effect a
broad range of damage on DNA, on the precursors of
DNA, onl3-he Mbpmathed ofclaimi14.oplareinshidomacerganpsises hgolid
asgfEk! y and mai ntenance of chronpsones. Dosage ranges
for X-rays range fromdaily doses of 50 to 200
roentgens for prolonged periods of tinme (3 to 4 wk),
to single dogeg nRlinddOihith §5>Q9héramtamceﬁ%?aﬁ  lung, Tiver,
ran es for radioi sotopes vary w dely, and depend
hlgea) kidnpy.dyaphpede, ssealbiptestipg,pagerean plopdagriist W@, of
r 3;@1&{/&9&&(91@@%%%%&5@% H@jr\%%ppi)r&?ﬁg %&%&%\/’a&, central
l's. terms rceont act ed pose en
aprmrvw sy@teax skin, heast andswek hesophagus cordemenidreow leancer.
process by which a therapeutic construct and a
chenntherapeutlc or radiotherapeutic agent are
del i ver &4 t o Themgthed ofcdaim . vyhexein) sgiderpnper igiarhestatological

juxtaposition with the target cell. To achi eve cel
killing or stasis, both agents are delivered to a cel
in a conbi ned anount effective to kill the cell or

prevent it from dividing. |nmmuno2herapy
I mrunot her apeutics, generally, rely on the use of
|nnune effector cells and nDIecuIes to target and

N o I B — - o Y Y T . o



| mmunot her apy, thus, could be used as part of a
conbi ned therapy, in conjunction with gene therapy.

wab@7ggaies al approach for conbined therapy is PCHUSRSBW1127
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bel ow. Generally, the tunor cell nust bear some marker
that is anenable to targeting, i.e., is not present on
the majority of other cells. Many tunor markers exi st
and any of these may be suitable for targeting in the
context of the present invention. Conmon tunor narkers
i ncl ude carci noenbryonic antigen, prostate specific
antigen, urinary tunor associated antigen, fetal
a&ﬁkgpn, tyrosi nase (p97), gp68, TAG 72, HWG Sialyl
Léw S "Antigen, MiucA, MicB, PLAP, estrogen receptor,
llam nin receptor, erb B and pi 55. Gene Therapy In yet

anot hefgenb qtﬂerfﬁ&h@d bPe1aRRes nQﬁéﬁémt Ja@ftaTRBt isl 18uléemia, lymphoma,
ene therapy in which t herapeutic

secondary

pwiujtinie Irre@?qrae mhyeladysplisi E’rYéE)PB@ffSWéWeé]fsleéf'e op refigctory anemia.
the sane time a first therapeutic agent. Delivery of

the therapeutic agent in conjunction.with a. vec% { c
encodi A§- a Jéwanﬁtge@eéflaw 1P WhGeinSalY ffiGRE L acute promyelocyti
apbkelpyperproliferative effect on target

t1ssues. Surgery Approxi mately 60% of persons with

cancer will undergo surgery of sone type, which

i ncl udes. pr emRythathbl ®f cRiiragAO®herinsaid tamdends a centml newous
and palliative surgery. Curative surgery is a cancer

t PYSAEMEARCHE hat may be used in conjunction with other
therapies, such as the treatnent of the present

It E\éfgg)ﬁ n ge ﬁlgmeetnrﬁtg&r g;a?@ )é}am}a Fo ﬁgrexr‘?‘ﬁx\é cag?&r[? ﬂﬂ{ney cancer.

aIternatlve theraples Curatlve surgery includes

resect |2IQ nﬂ\@m‘é@xoa of c?zﬁm hggeu‘f ﬂge EhoYSs bér$ val kancer.
physi ca renove excrse an estroyed. Tunor
resection refers to physrcal renoval of at |east part

of a turdr. i @ik 14y Wierdi € #RCEANCE: is bRAY dBsectal
by surgéry includes | aser sufgery, cryosurgery,
elcater.osur gery, and m croscopically controlled surgery
(Mohs' surgery). It is further contenplated that the

present i nvention may be used |n conj.ynction w
r emoval2def s’l]}b%i’“ﬁ}&dé?f camcl S/heprin é%H@ilﬁgnaC&ngly effective

|qﬁ#9ﬁpkq;1aqg normal tissue. Exanples The
fol l ow ng exanpl es are i ncluded to denonstrate

preferred enbodi nents of the invention. It should be
apprecigf ed pye teafd el 14, wherdih @aidrghatrhateutibelly effective
technlques di scl gsed in the exanples whi ch foll ow

r éprawkin! 1 e8hMegtfes discovered by the inventor to
function well in the practice of the invention, and

thus can be nS| ere shitute orefer ] ]
for its*Sr ac gﬁﬁ\/\&ﬁi@m c?‘éhee 3 Iﬁ\a getq’rtrlgglgf % ffective

Widhhount i 10 gh(oo m‘gﬂtg)e present di scl osur e, appreciate
that many changes can be nmade in the specific
enbodi ments which are disclosed and still obtain a
| i ke or2&i ni The nretisnd of aliithbhitwhtegiaseidepnipanmdtis administered

d[lt and scope of the invention. EXAMPLE 1 Synthesis

3y (di nmet hyl ar si no) t hi ohexadecanoi ¢ acid A sol ution

of 16- nercaptohexadecan0|c acid (0.002 nol, 0.576 Q)
in dic r Ongy t TRRM tered
di met h%%hl or oar Si ne %%a%l%%\g@%iﬁ&éaos%gj %h)’ olnlagaéﬂhmls by
driajwetise. addition of triethylamne (0.4 g). The
m xture was stirred and refluxed for at |east four
hours at which tine the nmixture was washed twi ce with :
wat er ad® dr Tag mesteed ebelpigm Suvhered anaditional agent\gy therapy is
renoved under reduced pressure and the remnaining
resi due was purified by colum chromat ography el uting
with ethyl acetate and petrol eurgther (1:10 v/v) to
producet he desired product (IGO0 <1 nM 1C50 < 1.5
mv 1C90 < 2.5 mM %Inhibition of DOX (I mV) 1009% .

\Z7ZAR BN ' ™~ £~ 11 _ "



The HL-60 cell line was obtained from Anerican Type
Culture Collection (ATCC, Rockville MD) and was grown

WO 2003/082194L402 humi di fi ed i ncubator at 37 C in |BRCDUS2097/001127
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Modi fi ed Dul becco's Medium (I MDM ATCC) suppl enent ed
with 20% fetal bovine serum (FBS; Atlanta Biol ogicals,
Lawenceville, GA) and 2 nmM Lgl utam ne (Medi at ech,
Her ndon, VA), or "conpl ete nmediunt. Test Conpounds All
conpounds (A-F) were received as |yophilized powders
fromlriSys, Inc. (San Diego, CA). They were
sol ubilized in DMSO at 10 nM and diluted in conplete

' . ..diluted in | MDM cont ai ni ng DVSO
E%%%Qtt£g£1PE§gF&%O concentration was 0.2%in all
cul tures. The known cytotoxi c conpound doxorubicin
(Si gmasghem§aln{Bod oPlaih 29l Shefdd sal@additiofal eﬁt is all-trans-
positive control. Conpound D Conpound E Conpoun
Oyetimobxacid, iSyciagetinpieneid, HaT-B0 AT 9BOWIF RCifi cr ot i t er
tissue culture plates (Costar, Canbridge, MA) were

used for the assa Cul tures re_perforned in
replic afes &hegnﬁ%pp§f c@g@ﬁl%&%pr mlglaﬂglaloTillaggat or therapy is

C gélhéted Aoty cRrhStheRlpalitiO8zdnb 6r ﬁﬁllep?; afVBhmSin¥@kfipd@sesigent or
medi um or test conmpounds. The final volune in

e Hsmamye EEnesTapy0aRd SUTBBYh conpound was tested on one

pl ate; doxorubicin was used as a positive control on

each plate. Wl ls contained either conplete nediu

onl'y (R cels Phapaaceyiical FaPPORHiOpefqIPTiREa ﬁ%‘ﬁ‘?ﬁm of any one of
( lﬁi@lﬁ% 9o 89 RHAG! ﬁharriliaé'e\ﬁﬁ:ﬂly SeckplaM e pefiéadrhkheas

fold dilutions). Plates were placed in a hum dified
5%C02 i ncubat or at 37 0C for three days.
Prolifesati on pwaﬁnmb&ﬁbﬁle:dniw)sﬂhﬁ off ptadkes 20 fwhierdit kleet @anposition
thym di ne (3H TdR pu Is wwth 1 nC O
306 AR REYegHS $HBLPR R 1}458 Hﬁ’gﬁﬁﬁgte\gﬁjﬁrﬁ%ubat i on,
harvesting the plate on a Brandel 96-well ceII
ngygzg}e{wt hg{‘x?slc%% ?:i\l cgrr?po tlonn?arc’alﬂ ,lwélcere]i_aélbe composition
Mig a0 bqteaud solutidn havingial pHaid the rmgemfeir to(81' ur ku,
Finland). The effects of the test conpounds were

determ ned by conparing the results of cells treated
wWth test coAmmandscammai cvomposisioned|clam( e Wherqip dlag eamposition

conr SRR P AP B AL LB AE %5 0 e wi

recogni ze, or be able to ascertain using no nore than
routin | ABH YFa B YA EHE Brhflal

corrpouﬁss ané net ﬁé‘g&;ﬂgf g#( ﬁer%of i(iescrl bed her(gl?n
Such equivalents are considered tgsbe within the scope

of this invention and are covered|Qy the follow ng
clains. Those skilled R‘n the. art | _ak%0 recognize
that all conbi nations of lserrbo ment’$ ['descri bed herein

are within the scope . of gt heri n\pentwyn Al'l of the
above-cited references and publications are hereby
i ncorporated by reference. CLAINB: 1. A conpound havi ng
a structure of formula (I1) or a pharmaceutically
GeBRERD! e salt thereof (1) wherein X is S or Se,
pre erably S; Wis OS or (R(R), where each
0G of Ris independently Hor a G -2alkyl; n
|s}eg{1§?Et§gger from2 to 20; RL and R2 are
or a Cy.zalkyl;
|Mq§eﬁ entky sel‘gg%lgx%%%uﬁ%tﬁéhi#uéﬁfﬁﬁ&ﬁggﬁ and Y
IFQP .; R3is -H G .ioalkyl, or C0-6al kyl - COORG;
, arri no, cyano, hal ogen, aryl, aralkyl,
heg e Yy &Y |oalk&Br boxyl, C -ioal kyl,
ot %‘gﬁe%f?lm%p?h%@’g? k%"y“?’ RAis -OH -H5 - CHS,
amno, -OC(OC. )CQaralkyl, -OC(OC i-iOalkyl, or
-OC(Oaryl; R5 is -0OH cyano, CM&al koxy, am no,
O aralkyl, -OC(OGC .i Oaralkyl, -OC(OGC - |oalkyl, or
OC(O)aryI and R6 |s H or C| |oaI kyI preferably H.



6. A conpound of claim5, wherein R5 is OH 7. A
conpound of claim6, wherein nis an integer from9 to

wQ@a 200788218 conpound of claim | 3wherein X is S. PEOI/US007/001127
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conmpound of claim@8, wherein RL and R2 are the sane

and are together selected fromnethyl, ethyl, propyl,

and i sopropyl. 10. A conpound of claim9, wherein R3

and R3 are both H 11. A conpound of claim 10, wherein
R4 is H 12. A conpound of claim 11, wherein n is an
integer from9 to 15. 13. A conpound of claiml1,

selected from 14. A nmethod for treating cancer,

CRFR Iiop ¢, 2 neeintdng a therapeutically effective
anount of a cohpound of any one of clainms 1 to 13. 15.

The' . f i E lafdlRy1S Bétdrdaayl CRdteoat@iiky1s &fiboxyl,
aﬁsamqgﬂrrlr%ﬁya{i%ﬂ%%nh%?ﬁod Ig)fl cl ai may115, wher eijr,f Y
sai d c&haealkylsCproaikenyl an§)-10elkyayl; spl een, ki dney,

Iygph node, small intestine, pancreas, blood cells,

bBés -@B) Ih/-Eb130rRSEQIC - errditulc FOCHPMaisiwalk i S FERIarYfpr @
prostate, &%?eti cle, ovary, central nervous system

ski n, ead and neck, esophagus, or bone marrow cancer.
1%s.JTh d ~of ' 1 1A SR 1S- i
kit oP LAt Chefteyphriho, CTERRST, TR ERIARIIE-GoO)C
wher ei nodlayld-QG(Reryli or 4 glykismisubstityenshanda, nul tipl e

nmyel oma, nyel odyspl asia, nyeloproliferative di sease,
oR®rigHracConalkyiheni a. 19. The met hod of clai m 16,

wherein said cancer is acute pronyel ocytic | eukem a.

2 Gomphisingoténtithgaf comiphumd hayingtrestaictirg af épreaeer is a
central nervous systemcancer. 2 1. The method of

claim 14, wherein the canc& ){R)#pdhey cancer. 22. The
met hod of claim 21, wherein the cancer is renal cell
cavithea corpBourthieavimng hslquestrectfdprmula (Ilher ei n t he cancer

is colon/colorectal cancer. 24. The nmethod of claim

14, wherein said pharmaceuticalRy effective amount is
0.1 - 1000 ng/kg. 25. T nmet h of %sai m 24, wherein

sai d pharmaceutically ef ' . is 1 - 500

ng/ kg. 26. The nethod of claNm 25, wherein said

phar maceutical |y effecti v&anBunt Ws 10 - 100 ny/ kg.

27. The nethod of claim 14, wherein said conpound is

admi ni stered daily. 28. The méHBod of clai m 14,

wher ein said conpound is adm nistered by injecti onh-

29n thiherepeiich of 2p minrevhosehydp@ieide sl i3 gefuplcondnethylene
agent oL Res Ao iR g HofipphRd 88 férhudalid). pat i ent. 30.
The net{]ho%‘]?oft%g%fgi lm 29, V\pﬁer ein said ggdi ti onal agent
is all-transretinoic acid, 9-cis retinoic acid, Atn-80

Or ascofpi C AGhethod bf cikiift 36EWheRiPihetindiheis2R]ectdtefremn
said additional agent or therapy i.s selected froma

c HEmstindamiey tricghvigsHie. apd frHeqrapRylamgie.

i mrunot her apeuti c agent or therapy, gene therapy, and

sur ger 32. A armaceutical ,co siti.on, CO i,Sin
a cgn'pg%%d of* 1§ {lj‘ogggcg‘fm ga?”r}?ﬁregyﬁg @Tnghsdménné%ﬂylam"%

phar maceutically acceptable carrier or diluent. 33. A
pharmaceutical ¢ I3 0 ' .0 JREdine.
conposi If%?{on smgt%gga%ﬁé’%ib@%gbltmt% %e%[ﬂ?gé?cﬁg&gg gllﬁ g_:c;’r gg?elrn ©
than 5. 34. A pharnmaceutical conposition of claim 33,
wher ei nyé he aQNDRSH b Bfkich S 620 RS L USmP B SRR NI
a pH i n4(§'he %‘angegg%’&‘gﬁtlo g.’ 35. A pﬁlg?’maceuti (r:lal
conposi tion of claim34, whatephadeg conposition is an
aqueous solution having a pHTn the range of 5 to 7.

36 ¢ cﬁ f}ﬁg a{c&lgnptonﬁd fYRRE %%in%cﬁlﬁ'eaf foRpReund of

f or mu
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wherein Xis Sor Se; Wis O S, or (R (R, where each
occurrence of R is independently Hor a G -2alkyl; n

wo 2000/082104; R1L and R2 are independently G .i oab&yUSR87/001127

15

20

is - Hor CO-6alkyl-COOR 6; R3 is H, am no, cyano,
hal ogen, aryl, aral kyl, heteroaryl, heteroaralkyl,
car boxyl, Cui oaI kyl, G .| Calkenyl, or G _iQal kynyl;
R4 is -OH5 -H, CH3 -OC(O C 1- 10aralky| -OC(O C 1.
,0al kyl -OC(Oyaryl, or a glutamne; R5 is -CH, cyano,
G . i oal koxy, am'no, O aral kyl, -OC(O) G - ]O0aral kyl,

-0C(O G loalkyl, -OCC(Oaryl, or a glycine substituent;

and R6 is Hor G -ioalkyl; capprising reacting a

compound having a structure f or mul a?éﬁ%)(R 2) AsCl

with a conpound having a $iNUC e mula (111)
hydr ochl ori de

(H') in the presence @% an am nﬁ wh
salt is soluble in ne 2to provide a

[
conmpound of formula (I1). 37 A:%‘fD d of claim 36,
wherein the amne is sel ecteaofro Frlrrethyl am ne,

triethylamne, and triisop 38. A nethod o
ol aithe & presenfeaf anrning Wélﬁﬁﬁﬁy‘f ch PPH%FHWaW lre@ethx{ene
nmesegdofo ﬁbﬁ'd@*a%%mﬁ@ﬂﬁﬂ%‘fﬁ’oﬁwhﬂa gaction is free of

pyri di ne. A met hod of claim 36, wherein a conpound
of formJIa (R’)(R 2)AsCl is reacted wth a conpound

having aistr lACxtnBt}@def cfadmmdg, aibikrdif ehdiiRFecHIridd salibf the amine is

am ne vvhose dro hIo ide salt is soluble in nethyl ene
chiodyhlgdn pst ed\‘?l "#%conpound of formula (I11). 4 1. A
nmet hod of claim 40 wherein the hydr ochl orl de salt of

the anmipne is ,sol ubl.e ene

mothod B o A MeRe Sl B ek ot S d it
t ririiedthythai o) &ieth ylagiimey Iaammeopxapyllahﬁn¢.sopr opyl ami ne.
43. A nmethod of claim42, wherein the amne is
trimethylam ne. 44. A nethod of claim 36, further
conpri s#hg purimkinod@fichemct?ypdiensin die fromeus triciéthylabyne.
washing with an organic solvent in which the

hydr och#ér i dé wathodeff ctdma oayifurthar sogpkigiviggurdBingAhe compound of
10 M
ch

0?,‘?’.9{?2(&1) %ly%éghﬁ)% w}’&'ﬁ %B% é]antié']gol grltver\}x;hléh thm?lyla%cﬁponde salt of

the amine is soluble.

45. A method of claim 44, wherein the solvent is methylene chloride.
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