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WO 2008/ 140792 PCT/ US2008/ 006015 Deri vati ves of
Fl uor ene, Ant hracene, Xant hene, 5 Di benzosuberone and

wa\eoosdaate2 and Uses Thereof 10 This applicati onPCI/a82088/006015

priority of U S. Provisional Application 60/928, 592,
filed 10 May 2007, and 60/999, 153, filed 15 Cctober
2007, the disclosures of which are herein

i ncorporated by reference in their entirety. 15 FIELD
OF THE I NVENTI ON The present invention relates to the

fi el dDerivativesobiluoreme, Anthracene;Xanthene,
cancer and nmethods of use thereof. 20 BACKGROUND_OF

THE DNYETZ0$ dbarone anmd: Acridine ancghiJses Thereof
pat hway i s recogni zed as one of the Kkey signaling

pat hways in cancer and as a valid target for
therapeutic intervention in many tunor types,
especially colon tunors. The cells of nulticellular
organi sms have the ability to recognize and 30 signa
each other, sonmetines fromfair distances. Such

signaling nay be acconplished by pr ction .of
si gnaIT'NQ rAHPYEaleR ﬁ%@‘@cé&f'%ﬂ”oﬁ’g igg} Eravisignal h Application

PP5281590! it 100Mag PR 60/IRE PRI Ofile@™M S October 2007, the
I TTerent ce Suc si gnal 1 ng pathways have been

i diptlbsatesdbfiwhichrare lereindecrpopated dygefsrencedn thiingntirety.
cancer. Wit signaling, via receptor binding and

subsequent increase 35 in intracellular O-catenin, is
referred to as the canonical pathway. Wit proteins

forma famly of highly conserved secreted signaling

nol ecul es that regulFlELD @RFHEINYENTON.

PCT/ US2008/ 006015 cell-to-cell interactions and have

been i1 beaderfl |h¢érﬂ%%1at8§ﬁ@ﬂg§ﬂéﬁlcﬁ nod coffpdludd8useful for
bind to receptors of the Frizzled and LRP fanilies on

tthe teasitmesitiof ggecer and medodseobusg theyeefpl asnic rel ay
conmponents, the signal is transduced to [3- catenin,
whi ch then enters the nucleus and forns a conplex with
TCF to 5 activate transcription of Wit target genes.
In this pathway, Wit pol ypeptides is either present on
the surface of BACSKBROUNDF THE INKEMHION by t hat
cell and eventually contact a specific cell- surface

r eceptﬂ%ﬁ&a@ﬁ%ﬁhg&ﬁteﬁ% lsugnaVﬁS ﬂﬁﬁwg %3 egggﬁﬁrgeés one of the

cells
key signaling pathways in cancer and as a valid target for therapeutic

intervention in many tumor types, especially colon tumors.

The cells of multicellular organisms have the ability to recognize and
signal each other, sometimes from fair distances. Such signaling may be
accomplished by prodUction of signaling molecules produced by one cell and
which subsequently bind to ‘a specific receptor on a different cell. Such
signaling pathways have been implicated in various disease processes,
including cancer. Wnt signaling, via receptor binding and subsequent increase
in intracellulér B-catenin, is referred to as the canonical pathway. Wnt proteins

form a family of highly conserved secreted signaling molecules that regulate



10 Frizzled/LRP receptor (LRP = LDL-receptor-related
protein) and they transmt a signal to intracellular

wWEe@BR#0132 such as [3-catenin, whose steady-stBCEUS®I&006015
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is usually kept relatively | ow through continuous

degflaoaeil ontefactionl|and have peed uh)bh@ét@tjqﬁ%@%éb {Jatﬂa:bénesis Wt
is controlled by a cogEIex contai nin ei nS

r@tgmﬁefm&%pﬁe%@mr% ”‘@I Fiderdedh aggr: gﬁﬁlasf@rrwa@mtfmeeil surface.

S e _resul t, of
r%u%'gl i a?%@ surfg %%9 #%ﬁ@*e%taré&s'geﬁr's tansguced to p-
i nbtdwm WBichatteni entegr tdahuoRus Waed FURAS 4 f&nﬁ;ﬂéi &lith TCF to
enters_the nucl eus and combi nes wt

t,agh\éq}fal{gqqsgﬁgpom eflyniitaraetigenesrn on  genes. 20 | t

has been found that nutations that pronote

“constitutive activation of the Wit signaling pat hway

. d
Raase. TS GGy, it MonhdrfieS s eRfiE PRI Aing srface of a
Dsgeaheg cellmorAraieasdeb by thet Ice[Deand Bvehtgall?%oﬁ&iéct%(%pemflc cell-
4 F t N2 ma
U e ER Rt At ol oSuch dRcebloEeon Tatant calls include the
aFnzzléﬂ?LRb rébEBto AP = L@'{_’_ r%eﬁ Fehiled %Q&@rr) ar{dqthey transmit

anot her such exanple, fam!| gjgnorratous po
(&#Agnaldn Inhaeeliulardpmtemaseucﬂnasa[&-tcetemredwbysalﬂmdw&ate level

PRuBIAG  kapt Astivene: ikt ieudn gaﬁééé%sg%%?sggt.on (usually
pfn@d%t@&i bWr@t@oBbﬁ’i@% e$h@b%r E@Rﬁﬁ'ol yaé'c%hﬁltaxt%tamlng the

pat hwa [see: Kinzler et
28@@6& @@é -3AFAXIVEGRK-8n3 glncam sydtHa®e3Rinaaé earich APC =

RSB OGLSELSE S 58 L SR i P o e
Blaegétycell RCloainhitibs- obté’rﬁn(dwgé!étloﬂ Mﬁ@l@u?ﬂoﬂnthe latter builds up,

mutations in Axin that cause | oss of func
bRRTS desinudleus and Qombjrw@owtmmm@crmnalsmmamsamsturn on
gém%socel | ul ar carcinomas. [see: Satoh et al., Nat.

net., 24:245-50 (2000)] Thus, any nutation or other
cellular event that serves to decouple Wit signaling

o a7 HasiEndhaL Bais b et sHeTle Gonkugve Ctivation of
[ed'ﬁ@r\i\ﬁnt '%ﬂjf%elﬁﬁeﬁbtmlvﬁ?%rf Rad f%vé’éu’?&a ka}’f%erSevﬁ)J $e¢ Logan and

catenin uat | ons Wheére Sk
Nessgt"ThendéieBigeating FSathWbyonghavejopmmnt)laMSDis@ése "in Ann.

RO B sl 20 B b G S B ettt Rine may
predispose an individual to colon cancer (Lammi et al., Am. J. Hum. Genet.,
74:1043-50 (2004)). In another such example, familial adenomatous polyposis
(FAP), an inherited disease characterized by numerous polyps in the colon
and rectum, is often caused by trUncation of APC (another Wnt signaling-
pathway protein), which promotes aberrant activation of the Wnt pathway.
[see: Kinzler et al., Science, 253:661-665 (1991)] Mutations in APC and B-
catenin have also be detected in colon cancer and other tumor types (for a
review see Giles et al., Biochim. Biophys. Acta, 1653:1-24 (2003)). In addition,
mutations in Axin that cause loss of function have been identified in



10 abating the cancerous process and find use as
anti-neopl astic agents. The present invention

w@e@silgdes2 such agents in the form of disul f onaP@ETES2008/006015
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derivatives of fluorene, anthracene, xanthene,

dinlepatasiibRir Q2@cipBhadC [d&b: Satoh hatalr %&C@sér%\fe'%% 2’35 50 (2000)]
b a-catenin in tunor cells. 15 Structurall

(dBe NYa RAutaHon r o etlerd sellviart i enent vihah sefmes to decouple Whnt

S‘é edf %ﬂﬁg}ngﬁd gll‘) %é?ér}ﬁ u eic’ggj'ét rf %\p\’;\)ﬂgfﬁlgﬂgro b@:pgdant in producing
2&646@;019042) as inhibitors of P2X3 and P2X2/3

cont ai ni ng receptors and have been found useful in the
treatment and prevention of disorders such as bl adder

over ac VI t¥% urinar éCI ncontinence or

However, ,?{Jq?} CiEI %’ﬁ%@\ﬁﬁeﬁ'ﬁaqver%%&avﬂ B@@ﬂull"?heldyto elevated
r%@@domﬁn% il ‘?tuBP@rP@rWi’\ ug&?{\ﬁ,\s levgls, are Wnt

nodul at or s t/[ catenin pat
thuieppﬁdeat)esmalll er@mcegwhqiwndsfahdh&)tmrt agesratHat serve to re-

REMBER thRGfmkAas zgngﬁg%gééé%y@?é%%ﬁ wosldBprgwe useful in
Eéb@‘m‘gé |g t
novel zénpg-éﬁgg useF ‘ggor HHB : %@ P%glgr?gg agents. The

t pegtsenht EWEBtIQn wptdvidés W\d:h sag;asmbl fivg) ttaat %Fly\ ayfd dlsulfonamlde
of beta-catenin in cancer cells, and
Ao T Tyrtpre Sonivecsis. hntianin dibencaswbeione and, acridine

tth@seemm@ve@%ﬂH&é%@‘e.ﬂhwkdrﬁaﬁ‘géw&e derivatives of
3 WO 2008/ 140792 PCT/ US2008/ 006015 fl uor ene,

ant hr acene, xant hene, dibenzosuberone and acri di ne
that reduce |levels of beta-catenin in tunor cells.

CO”'F’OUQHF:CRJ‘}?{V ere'laﬂé@ ilh8%_r%avaeqc} haer)tﬁt 1 u%telézgeqﬁyagvefs with the

For mul a

Fs::lfumlamlde\/yreupsrsubshttﬁed \ﬂltﬂmiowfmi’ceamg_@!ﬁ%ré‘ knoln th the art

i d
BB e e RS T UR 2od/00i0042) 55 inibitors of P2X3 and P2X2/3

containing receptors and have been found useful in the treatment and
prevention of disorders such as bladder overactivity, urinary incontinence or
pain. However, herein it is shown that novel structurally related compounds
can be prepared and used as modulators of the Wnt/B-catenin pathway. It is
known that B-catenin is a regulator of the Whnt signally pathway. (see Willert
and Nusse, Current Opinion in Genetics and Development, 8:95-102 (1998).

BRIEF SUMMARY OF THE INVENTION

The invention provides novel compounds useful for the treatment of
cancer that interfere with the Wnt signaling pathway and reduce levels of
beta-catenin in cancer cells, and methods for their synthesis. In specific

embodiments, these compounds include disulfonamide derivatives of



10 Y =0, S, NORA, or NRA wherein RAis selected from
H, al kyl, heteroal kyl, al kenyl, al kynyl, cycl oal kyl,

WO BsMRB, - C(=0) ORB, - C(=0) NRBRc, - C( =NRB) RC, PCF/NRBRE/006015

10

15

20

25

het er ocycl oal kyl, aryl or polyaromatic, heteroaryl,
FHU6rah&Y hnBEcan&kykaritibna5 difizestbemne ahd sadritlim that reduce
Rc is |ndependently H al kyl, or het eroal kyl, U and V
dereeléwélbefarﬁéfﬁé\lméhtumfs@| cted from C=O, and O=S=0
and wherein when Uis CO Vis not CCO Rl, R2, R3,
and R4Campoeadh of thix pweatinn Ihavedhe stragture ehFarmala | |
20 heteroal kyl, cycl oal kyl, aryl cycl oal kyl, al kenyl,
al kynyl , aryl, heteroaryl, heterocycloalkyl, and each
of said Rl, R2 and said R3, R4 cansgggependently
h)

conbi ne to forgn heter C d R6 arg each
i ndependent |y del ect ed( 0 al koxxy

t hi oal koxy, al kU D, 25
CONRDRE, NRDRFR/ NRDCOREX: NRFCON 4
VD 2008/ 140792 *PCT/ US2008/ 006015  wher ei n RD, RE and
RF are independently H, alkyl, Y heteroal kyl, aryl,

aryl al kyl, heteroaryl, heter oaryl al kyl , | kyl
or heter ocycl oal kyl ; 5 and wherein i f X | ?/‘Ul"?@a'g

and U and V are both O=S=0O, then NR1R2 and i\IR3R4 are
not identical wherein RL and R3 are each

i ndependent | y selected fromH and | gwer al ky
Wihesgin Rz no?ﬁmdawbere@amqmaepén&éﬁtﬂ%ﬁ%ﬁ éEﬂ’%dCHZv O, NRa,

%?th | %lﬂ?#oﬁ%%@ éﬁ'@é{%i haI o%gnzyl ,

10 NR1R2 NR3R4
mggpgné’gﬁﬁ‘%‘j\g)géltédr\lfgbm pi peri gi ﬁg, _nor pholairﬁo,
iy ST e ——"
0 or NOH, |&b|ﬁ{ﬂ|d ‘C(&mR%aCJC( OI6RR, t FeE-OyWReRY, B%rNRa)Rc,

R2, R3, and R4 is and wherein when n = 0
is 0 or NmNBmiaculmiqroayaIO@"%ch ang- 40, pQIM@r@ﬂnﬁmheteroawl

and NR3R4 ag&gm};l dn%eglwl(é‘?yl and R1, R2, R3, and R4

wherein each of said Rg and R¢ is independently H, alkyl, or

heteroalkyl,

U and V are each independently selected from C=0, and O=S=0 and
wherein when U is C=0, V is not C=0,

Ri, Ry, Rs, and R4 are each independently selected from H, alkyl,
heterdalkyl, cycloalkyl, arylcycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocycloalkyl, and each of said Ry, Rz and said
R3, R4 can independently combine to form heterocycloalkyl,

Rs and Rg are each independently selected from H, OH, SH,
alkoxy, thioalkoxy, alkyl, halogen, CN, CF3, NO2, COORp,
CONRDRE, NRDRE, NRDCORE, NR0802RE, and NRFCONRDRE;
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are each independently selected from Cl-C5 al kyl, C10
al kyl, C16 al kyl, C17 alkyl, phenyl, benzyl,

woapktkabenyl , piperizino, pyridinyl, pyrazol yPCT/BS2008/006015

benzi m dazol yl, triazolyl; or NRLR2 and NR3R4 are

i ndependent |y ahg@eir Rbnae amﬁrmhate mﬂependenwﬁHaalhyb
and wherein when X is F?kq
0=S=0 t hen Nmrmewmm aéY'é'katheEWQaélanEe@ﬁ%aW a

wherein R, R2, ch i ndependent |

sel ected from ﬁql@“%ﬁﬁt@hﬁc}y& lf}ﬁm C3- al kyl, SH?/

RO, COOH, SO NH2, and phenyl and NR1R2 and NR3R4 are
el e e R S0 Y SHReH el ARBBS0A% O, then
WheN‘R Rz"“éﬁﬂ NR%?:PéPeOhop-M%hcéf wheleir RIOANENR; Uare each

are each one of R1 or R2 and one_ of
R3 mdemndenﬁy]eagﬂctedw&nm Hrandlovear alkylrandwhereiand2 rad R4 are

or R4 is nQ I 20 407

PCT F@%‘%ooé?éﬁ%ﬁ’f@e’ﬁm\é ﬁﬁgﬁgé(aa ?’?ng rra?c:)\éﬁfi Céﬁllfoxy(loweralkyl),
aCCGmoimir)%Iﬁﬁbhﬁno(&ﬁﬁ@ﬂ@lkyﬁmtﬁ&ﬂ)er&yereﬂbﬁrﬂmns(lower)alkyl or
geonetric isoners, solvates or prodr%(??rpt her eof

spediRiRe anthbifsRere independspiy selest mepn?v@mq grorpholino,
Rty o e o

cgnbl nati on The present i nvention al so provi des

t her ape t f t

the | FUEhWMHEINGHRRN 015 e nYdt T ORARESY epy are each
13. oH5henen ﬁ%ﬁatoflmveeat ROMardl RQisAkb@Hyes to a nethod

for aneliorating cancer ~or tumor netastasis in a
manmal conprising admi nistering to said manmal an

effectjyv { co \ [

Bs peciad y R wBlert 052 By ¢ &L of kR 44 B ihng v are each
Tabless=01 the3NRYR,Rid NRRNFe it |UBh&@§I amchesty Rs, and R4
stated ot her wi se, each of the foll ow n ?Igas t he

i ndpEaeash iedenenfentixsalectsd fr%r%ﬁw wh Cap alkyl, Ca7
For g8l PYoHSRY eyt NeadMALRYYI, | Irp‘?p'?érlzmo, pyridinyl, pyrazolyl,

benzimidazolyl, triazolyl; or NRiR; and NR3:R; are independently

piperidino, morpholino, or piperazino.

- and wherein when Xis CO, Y is O, and U and V are each O=S=0 then
NR:R, and NR3R4 are not the same and wherein Ry, Rz, R3, and R4 are
each independently selected from methyl, ethyl, hydroxy-C4-Cs-alkyl, SH,
RO, COOH, SO, NH;, and phenyl; and NR{R2 and NR3R4 are
independently selected from unsubstituted piperidino, N-methylpiperazino

or N-methylhomopiperazino,

and wherein when X is C=0 or C=NOH, Y is O or NOH, and U and
V are each O=S=0 and one of Ry or R; and one of R3 or R4 is phenyl then

the other of Ry or Rz and R3 or R4 is not H or alkyl,



25 a carboxylic acid (i.e., RC(=O-). Preferred acyl
groups include (for exanple) acetyl, fornyl, and

w@e@pilentyl . The term "carbon chain" enbraces aPyT/E52098/006015
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al kenyl , al kynyl, or heteroal kyl, heteroal kenyl, or

het eifn@ﬂldm@)/'allgf gharmabe@tftaawe bcéé?ﬂéblecy@blt@ @éteré‘r‘Yamldes
conbi nation thereof. If the Chain is part of i nker
aﬁéﬁfﬁﬁﬁ’@m‘ﬁrﬁkﬁ@@@"&o‘ﬁﬁﬂ)@éss@v@e@@frpé@@fugsﬁbgf%zf par t

of the core backbone, for purposes of calculating

chain length, the "chain" only includes those carbon

atons that Q e, the bottomor to iven r

2nd not" SBERT HAPeRDt Her s Pol Bt 1 P o intde those
riongtabledr @ rOt13qamdy aéfat compoanas hmakee uph@né ehvention either
di stance 6 WO 2008/ 140792 PCI/ US2008/ 006015 shall be
udndividHalepeinnamy aeMPHEtERai n | ength. If the chain

contains heteroatons as part of the backbone, those

at ons are not cal cul ated as part of the carbon chain

length_ "Al kyl" peans a saturated hydrocarbon chajn
havi ng Thet lafefsntcmvsahon 2lsq BrRYIdes BrespReNtE gompogiions of any of

Cﬁ‘ié’%‘n-ngbﬁﬁﬁs oPaRirdenh8n og%dm?§ m@g@ﬂ@hends bk TaBFefsef f 13.

an optionally substitute raig
optionally substituted branched-chain satur at ed
hydr ocarbon radi cal having fromone to about thirty

car bonsgh N eRf ﬂv%hﬂ@h%léﬁ‘fﬂéféstrt\ggé Xﬁ?tﬁﬁa kaf‘ﬁgmeliorating cancer

Non-1im ting exanples of al' s 1 nclude
mert tiymor @nmlstasms pY epyllammabpompyilsingnadlmtryd;terihg dbugajdl ,mammal

h@Bt?ﬁl%t'gg: Lé'tr‘ﬁor %E%Hw"ter thF[el%}ﬁ«‘ eng%iﬂeonaqgvmemplated

Olré Ns€9BPtHEAEdAPouR@E OF FabRsantdPsi onal |y
substituted straight-chain, or optionally substituted

branched- chai n hydrocarbon radi cal having one or nore
car bon- car bon doubl e-bonds and 15 having fromtwo to
about thirty carbon atons, nore preferably two to

about eighteen carbons. al kenyl radicals
i ncl ude et henyl, pr openyl B%ﬁmé 1, 3- but adi enyl
and the like. The term "al kynyl," alone or in

conbi nation, refers to an opti onal ly 20 substituted
strai gMmmemr@sswmtamolhﬁnmsbseach:toédihe following terms has the

hydr ocar bon radi cal having one or nore
cé?g%ﬂggéﬁ%%hﬂgripIe-bonds and having fromtwo to

about thirty carbon atons, nore preferably fromtvvo to

about twel ve carbon atons, fromtwo to about
car bon ASWNEr acarkenyl" 4z a rtaﬁlwéfwmﬁdqeyfrﬁmmmf f"l? hydroxy from

2B Qb 488 R08, ®-BE0) T*PrRtEfEd YcyPGHOUPY include (for example)

acetyl, formyl, and propionyl.

The term "carbon chain” embraces any alkyl, alkenyl, alkynyl, or
heteroalkyl, heteroalkenyl, or heteroalkynyl group, which are linear, cyclic, or
any combination thereof. If the chain is part of a linker and that linker
comprises one or more rings as part of the core backbone, for purposes of
calculating chain length, the "chain" only includes those carbon atoms that
compose the bottom or top of a given ring and not both, and where the top
and bottom of the ring(s) are not equivalent in length, the shorter distance



25 radical s include ethynyl, 2 propynyl 2- butynyl,
1, 3-but adi ynyl and the like. "Al kene" is a hydrocarbon

w@eb@sn4d1ari ng at | east one (preferably only oP€&)/US2008/006015
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car bon-car bon doubl e bond and having 2 to 15 carbon

ashai, bpr ebedain ydetdrinthid®, thedreham efepig®! Mf 2hk0 chain contains
C§P%[n atonms. 30 7 WD 2008/ 140792 PCT/ US2008/ 006015

Retoms ag RaftebEhe baskkang thess atematare ipdicalndated as part
(Bfﬁ’feeé%by] é?\‘%JnYIé?‘Eﬁﬁ car bon-carbon triple bond and
0

having 2 to 15 carbon atons, preferably 2 to 10, nore

prefera " al k gne, an

al kyne 'ﬂ%g @E?ng%ﬁ %& ggﬁf"&%‘%’élwa‘& aying T to 15 carbon
" Btainec préferabtai hs )0 waybdre atdrhel WiledohlomeaBE e bomsination, it
F‘%/fﬁbe unsubstituted or substituted. Preferred

b

Bhd@ an kgrtionglly o febstitates) Wﬁ@héwaaﬂs aaaptionally ubstituted
t B’Fbrﬁ:‘h@ﬂ%}?aﬁn SB Lﬁg%ﬂaﬁt ro2dfb yne rﬁvﬁffrBﬁggﬁg% "Wbout thirty

are al kyl . ne an
cﬂ@rhwsemenapefbﬁabjylmto ttweb'é oarbosisbSNmri—UtrﬂﬂwQMeb(bmples of

BV adiais 133k el Setngl PRyt iatmionykab vy obutyl, sec-
ablgn e/t ternantyy, Bampr H@kylcﬂé‘;bt?ﬁ oc?ﬁ“a'?\d”ﬁ)é IiRE.

substituted with hal'o, hydroxy, arylo
phenoxy) , heteroaryloxy acyl oxy (e. g acetoxy)

" | | kyl, ..
ﬁ:[ Q?EZPEa{eY’l”h r(’))é' pP@“ﬁ%’,T '*150:9%@%%?% ré:\féf%gg arY optionally
asntmtltutadyl 6“9'9”'(‘“9@1 0, of hi eptdrallyCy @BstiRite@NYbranched-chain

|na i on ereof . Preferred hydrocarbon 15 groups
garbon: |calehﬁy|p9 PR RF1 Marg oxaTbppicareem ydouble-bonds and

Vhé%'\g frfﬁrhyt{/vo RULBOY rl(rtf%grt?dwg%rhgl W{eaorAferwwe%Y,ﬂ to about

K a shorter a g., One€ con ning
o?ig te@nabathonsy &xamplesnofatadkmyl AbdimalsasnalederethdnyI0 propenyl,

al y | kene or al kyne noiety 20
tghyli RB§%§FQQ|"5t E“g €chain conprised of 1 to 10
preferably froml to 8 carbon atons in the case of
alkyl and 2 to 10, preferably 2 to 8, carbon atoms in

the cabk® dermal ledineyhh alangyarein CAmtmg't'iomewﬂsrsam an optionally

di ydr n ch
su stﬁ HjttléJaelnt S ?\élh? &e hy dro%g?b’gﬁ chﬁﬁ%&ftgte% ArRyphed-chain
drydabéarbph (adieal, haOrngl bné o2 M6fe -darBoieadon triple-bonds and
es of al kox ﬂlcals i ncl ude met hoxy, ethoxy, n ,
E]édggwo M LWBr p8 9Ut IBY1G3xRon iatemst exgre B@fewtlsoi@om two to
tajdut R carblohY Afofs, ¥6n two to about six carbon atoms as well as
those having from two to about four carbon atoms. Examples of alkynyl

radicals include ethynyl, 2-propynyl, 2-butynyl, 1,3-butadiynyl and the like.

“Alkene” is a hydrocarbon chain having at least one (preferably only
one) carbon-carbon double bond and having 2 to 15 carbon atoms, preferably
2 to 10, more preferably 2 to 5 carbon atoms.



the like. "Aryl" is an aromatic hydrocarbon ring. Aryl
rings are nonocyclic or fused bicyclic ring systens.

woeweayobi c aryl rings contain 6 carbon atons PEI/USI08/006015
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the ring. Monocyclic aryl rings are also referred to

as phenglkyhenes a Ry@pstariSorrichhin’ haafngcame%isﬁ dneCBréfdrbly only
17 carbon atons, preferably 9 to 12 Carbon atoms, 1In
t R8€) cadonsraPen; tiiple hond apghaving 2de 15 cagben atems, preferably 2

i ' ' 008/ 140792
%ﬁ%gggﬁb%%&iaﬁgykﬁ@%&vﬁgﬁmr| ng is aryl,
o1 ORI BlisPBocBaE” WS shalbRodreetngl 1 Gatectively as
t m)ﬁiroc&bon%ha?ns"wmbé%tfdmﬁrhbﬁ‘?%héd aataorﬂgy Heunsubstituted

unsubstituted or substitute rom1l
s@psubstitiads Breferedr biagched alkyeglkeae amdsalkyne chaikst have one

" ; .
e T T
amikeory andl latkpne Hetdeocarbloyl ekyinsC aidednyhay hied ogh&wbstituted or

het er oaryl oxy, or any conbi nati on

nmet hyl enedi gxy, ( !

¢ RUPEHtedowaR dfamal 49,4 SubsifuShisoies sylsiutegl preferred chains
[yl .a ' .

t ateY onby ! dil, Oﬁgﬂ%%ﬁgﬁé% Hﬂg&,ﬁﬁéné”éﬁfﬁﬁ%&nﬁ?d;&cég chains

radi cal i's phenyl. 'S an ox
heachgmay dey|suhstituteduavith (hale. ,hyddeey,ylayyloxyr ¢4.gr,r ethenoxy),

ﬁé%{e%%rg%?ygﬁ%lipggl)g%&ie%%%gy );%a l(? Y, %rr‘ﬁ’}‘é?‘a’.; phenyl), heteroaryl,
WMéRﬂ?ﬁé@fbﬁlk?ﬂQ?@terdb%l@bﬂ@i,kéﬂir'bcﬁ/gl_fe?éﬁliﬁr\]&t émiidso,naoclylamino,

saturated or unsaturated hydrocarbon’ring tha
af@fraithiekeloy Gyaapkyar amngembiratiam thsrenf.c Preferted hydrocarbon

f r%‘%ﬁiy [ 5 brid [ Li.c 0 lyecycli

r?lng s?y@{& !aJréB%. nﬁ%trwgy%'lkﬂ&!f %@%ygaﬂ%‘éﬁféwlhngygo\r?{ré’ﬁ’nam'or}ﬁ"'teny"
abod ex8methpleoyt. 12 carbon atons, preferably from3 to

7 carbon atons, in the ring. Bicyclic cycloal kyl

rings Admiwadmalkylon & shortbr afé k08, MrieEontaiify foAPbNe t
from7 to 12 cayr‘lbon at ons, iqﬂﬂthg ring. Prefmeg}red © to about

bP¥ Faraan ateyrs.oal kyl rings conprise 4-, 5- 6- or

7- menb d Jd B- .. Q- 1t 7-.peENbEr e .
/| ms. RaSesa el R DRell . Yauslh afivl AREFGR: Hkyne moiety
siebg "lowteraaliyt'his araraid comprisadst Mttger0,sprefeidty from 1 to 8,
ring. %cl oal Q%I may he Sl.ibst ituted with hal o, cyano,
3P0 e oahraaserelialiiliepe 2 indfyprefaraph, kg d sageon atoms
GAtheX¥se dFhIkene Aty bkgh0, aryl oxy, heteroaryloxy, or

any conbi nation thereof. Preferred cycloal kyl rings

i ncl udg”@gﬁ}-o %ﬁg v arcy ntyl. . ¢y xyl, .

cycl oheptyl, Prg cyc?'goé%)&%%anréhgfgl @%@E@ )éri'lﬁ(é‘é‘?carb“ chain
substituent, where the hydrocarbon chain is an alkyl or alkenyl (i.e., -O-alkyl
or -O-alkenyl). Examples of alkoxy radicals include methoxy, ethoxy, n-

propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, allyloxy and
the like.

“Aryl" is an aromatic hydrocarbon ring. Aryl rings are monocyclic or
fused bicyclic ring systems. Monocyclic aryl rings contain 6 carbon atoms in
the ring. Monocyclic aryl rings are also referred to as phenyl rings. Bicyclic
aryl rings contain from 8 to 17 carbon atoms, preferably 9 to 12 carbon atoms;

in the ring. Bicyclic aryl rings include ring systems wherein one ring is aryl



The term "cycl oal kyl" al so enbraces cyclic al kyl
radi cal s that include nonocyclic, bicyclic,

wao eoosgred7pz, and hi gher pol ycyclic al kyl radi caP&T/US2008/006015
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wherein each cyclic noiety has fromthree to about

t \selav thec etHer iy ¢B“Tary|Wby@|ba14@*H| &r h@&er@c?clbﬁk?‘lz Preferred bicyclic
menbered ring. Exanpl es of cyc oal radi cal s includ

3@%'yemser69mpr'seyér,o§ut9r| w@nwm ﬂn,gscfﬁ-lﬂ&méﬁyﬁ- 6- or 7-

T

i RBedd oel eyt S5l LSBT Sy i rom

t to etysmbsiltuemtd dn HreeringoApd yoay ¢>ea$tkb91&dltedrw¢h Ch@lIéS cyano, nitro,
2008/.140792, PCT/ USZOO8/ 006015 each

\A@Xﬂ%yno?aé §X¥ra@Mipgmacylasainpg alkduthedealkidahigealkyl, phenyl,
A f .

oD Shoter PSR! Syt SR A fencion,

f hetarearyionyor of ampreondbinatiol. therexifer rRkfémed ang rings include

thg ﬂwang)ﬁlr &g?aﬁéo,g@w aﬁ—f‘gr oS :Fggfér & llkr pgrr%dlcal is

| phenglt rai ght, branched, or cyclic hydrocar bon
substituted with one or nore halo subst ituents.

Pr ef er rRg/IcHe '%“C‘i’ﬁﬁé‘ﬂ R ravirtPaR arlf SIRRGEREA] 8 _-0-ary).

Cl- C6 hal oal'kyl s nor e pre are
hBrefarmeg sarylorxVefgwugel lirsgledes ukfor | teuampée)ar@héﬂlaxyr onapthyloxy,

t | f
oS Bnoxd, abE AR AT ok ity P0oT hal T
o e RS RIS s e o SeRtHESq BivpkgaayPon ring that
i BChbd%roﬁfﬁtkor@dldalﬁyp$ﬁmb§Ubl%d rﬁéﬂf%é clidl lggnyfe %‘ﬁed spiro, or
al k | structures, as deScrib oy and wh
hiB} Qﬂw@'%fﬁ"‘h@f polyryslisr Aing §h%tem8atl\dmmocslellecyeldaﬂoybrmgm contain

?r?ﬁ MBRNE bBamf %P&J(:hoﬁgqrﬂ%tqrgﬁ%r%&eﬁr §?ge7n¢arbon atoms,

phosp orous” or

Hettm mmgkylsrcycsrcacmbaukwt fiflg®rcomaint froat ed t6Me# Rarbon atoms,
con& Eiyngrcar on and Ieast one heteroat om
n

vitfEr e hi& e@oéiaéth%” AeMAej e dhe . ring+et Erefarigd bicyclic

togl

SOGRGONngs BB 4L 0526. BF ToiferfbOi® BABS108:A 10 5. 6-, or
pf-etembiered :Erngshz‘q:yclhalkyl ex@sphgy bad knsa;bs(tltuteld ,or substrtuted with

et.eroa icals are jnclud
0B D1 ) Fub S e Edal GRCRRIYL e baysyBetigted with halo,
toyanehetkyl Ph e neab k ;@%e
t\/\yg brancyheséfeg?éemglr ﬁ@gﬂeggggzﬁh@& Y]g? d‘%} Boky, amino,
[RAVER B Ky BNEPRY s Aeterapeyloxyinoat amatcembinatiomahksdof. Preferred
NBeRaME Ahgs include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl,

cyclooctyl and cyclonony! rings.

The term "cycloalkyl" also embraces cyclic alkyl radicals that include
monocyclic, bicyclic, tricyclic, and higher polycyclic alkyl radicals wherein
each cyclic moiety has from three to about twelve carbon atoms, which would
be a 3 to 12 membered ring. Examples of cycloalkyl radicals include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like.

The term "cycloalkynyl" refers to cyclic alkyny! radicals which include
monocyclic, bicyclic, tricyclic, and higher polycyclic alkynyl- radicals wherein
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25 nore car bon-carbon doubl e bonds and/ or one or nore
carbon-carbon triple bonds. Preferred unsaturated

whedeneabkyl s have one or two doubl e bonds or POMES2008/006015

triple bond, nore preferably one doubl e bond.

Reictr epdliey maldlgi has fegmbthreantsuaisoutt eighd cmrbon atoms. A "lower
substltuted V\Athfromlto4subst{tuents ferred

ARt igfers Rebrlsunkhaving fraghiyio tgabou x carbons.

tri-su o " I it
with | Eﬁatleé grlt ﬁ%loé’%ﬁ %gﬁk‘ﬁ? crﬂ@ﬁbokb‘?%l%gr%r)‘jg’%ar%?&{/ed halo are
Hetoeo 0@hidroxand laoymmxmoreaprtecbezryed nypeally| are ahlpro and fluoro,

het er par yl cycl oal kyl, heteroal kyl,
5@'}’ dluezse kyl, spi rocycl e, am no, acylam no, am do,

keto, thioketo, cyano, WD 2008/ 140792
ST/ USHRIGA Bo0e S SUiahty DediRlIStardrof AR UIPCathRs: substituted

it RnkSo ﬁﬁﬁé'rﬁﬁg supit I efeétfedBre @#th 2, haloalkyls; more

erlvatlve suc - et pyridine" the d

_Ip}éfé?r?écﬁéré b -0giHdloatky Isahﬁlﬂﬁ’m@'ﬁre@‘rré&@tllsukéSCHt@grﬁaloalkyls

-et hyl pyridi ne" neans attachnent of

e reye pad hdldlsub/stmérhe a?élﬁlylbrcpand ichforof t he group
whereas "ethyl pyridine-" nmeans 5 attachnent via the

pyri di'petéiddom” e eniGdbeh, sulfurapr xggshiatom. r@roups containing
cont ai ni ng carbon at ons and from1 to. about

Heets hanoere haterpatom may mta\no@ﬁwent.h@g%roakéns
nmonocyclic or fused bic YC|IC ring systems. Mnocycl
het er oﬂnqu tarinsgs'heteroalkyl, f heteraptkenyb and agtﬁu@albynyl" “include

T N e

ragie, %imitﬁ/hn:hf have %deaoﬂ?ncsremetaabham awmé esemzitqd grom an
to 12 menber atons, in the ring. Bic é I ¢ heteroar

ratags othec|thae ?@M%y@@en@xm%@-elmr r BH ur,,sphog/phorous or
r]fotnﬁ e other ring is aryl, heteroaryl,

cyc %@?L%S or {%Qteroal kyl, heterocycl oaI kyl .

Pr ef er“ﬂ—Eaierdaillq&’ubla:samratledacvryunsatmlgtesd/shalnscartbaipirigsearbon and

St o0t TBRSaiGre) SRy e iy oghch firostome are  adjacent
%t'é'?éélk YIUTCRRir co?n"dé’lﬁt iffgmh ed %WthﬂéﬁBert Gtdms (carbon and
tituents on the ring. Heteroaryl

be
shﬂjsmatulmbl imitbe chalin, ptajgrra@ly Ai tor 30, nweowfer@alyoaxtp 5. For

S8 o S P08 e e

aeetbigaMtyl OrHétees iRyl cRarfscrmay bet straighy | or ibtgached. Preferred
i ncl ude, but are not limted to, 20thefo|

SrANShad AhEeraRIyI DAY e T, b AENEDES PSRy AblY JPRE branch.
| Bifa7 0l ShediMy? Are0¥8fMARd. Unsaturated heteroalkyl have one or

more carbon-carbon double bonds and/or one or more carbon-carbon triple
bonds. Preférred unsaturated heteroalkyls have one or two double bonds or
one triple bond, more preferably one double bond. Heteroalkyl chains may be
unsubstituted or substituted with from 1 to 4 substituents. Preferred
substituted heteroalkyl are mono-, di-, or tri-substituted. Heteroalkyl may be

substituted with lower alkyl, haloalkyl, halo, hydroxy, aryloxy, heteroaryloxy, &
acyloxy, carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heteroalkyl,

heterocycloalkyl, spirocycle, amino, acylamino, amido, keto, thioketo, cyano,

10
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H NS~ > Nv NN5 NS N NOLO, N N Isothiazole Thiazole
1, 2,5-Thi adi azol e 1,2, 3-Tri azol e 1, 3, 4-Thi adi azol e

wo2008280192 H HH N 5 N ~~ N NN- N NN NN N NCT/US2008/006015

1, 2, 3-Thi adi azol e 1, 2, 4- Thi adi azol e Benzotri azol e

R p
PCE%@SZOOS/ 00601@@%&0'\/@%%1?\3\&')%@@@ dbé@ﬁ’@é’d for example, as an

Blkyl MdeDivadivez sueh 123 "etyawiidipel dhe @@ &”@ﬂpﬁﬁ%ﬁzm% point of
1@{%0%“\(—‘(‘3\[99 brd aszt\%lsﬁfu]e{\% %gﬁgTh'eqw Pgﬁéﬁ & MESrd MFnbhent of

Oxat

JotBylpyAdinaaiia the ethyt porticazbnthelgrdug vehdreas dethytpyridine-" means
Di benzof uran H CCNNNNNCOO> Pyri di ne Pyridazine

RBitachimameigpihepyniding regs- Tri azi ne |1 ndol i zi ne 1 ndol e H
H /\\ SG NN\ NN\ NHN N Isoindole
Benzof ltederoseyl” ig an @saeasicTing eeptatning pamaratgmsand fom 1 to

L bbb s, P Ut Bty a8 pPnocycte o tused
Gieaieoting \systdinECN@dychit /helteroary! rings contain from about 5 to
about 9 member atoms (carbon and heteroatoms), preferably 5 or 6 member
atoms, in the ring. Bicyclic heteroaryl rings contain from 8 to 17 member
atoms, preferably 8 to 12 member atoms, in the ring. Bicyclic heteroaryl rings
include ring systems wherein one ring is heteroaryl and the other ring is
aryl, heteroaryl, cycloalkyl, or heteroalkyl, heterocycloalkyl. Preferred
bicyclic heteroaryl ring systems comprise 5-, 6- or 7-membered rings fused
to 5-, 6-, or 7-membered rings. Heteroaryl rings may be unsubstituted or
substituted with from 1 to 4 substituents on the ring. Heteroaryl may be
substituted with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl,
heteroalkyl, haloalkyl, phenyl, alkoxy, aryloxy, heteroaryloxy, or any
combination thereof. Preferred heteroaryl rings include, but are not limited to,

the following:

H
N

H H
0} S N . N o) 0
N
o O W Y O 9 W
Furan  Thiophene Pyrrole Pyrazole Imidazole Oxazole Isoxazole
H

.S S _S. .N
N\\_] ﬁ J N\\_//N Nﬁj g _z NUN

Isothiazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiadiazole  Furazan

s s ¥ N N
N o Oy N A
N N N N N—N

1,2,3-Thiadiazole 1,2,4-Thiadiazole Benzotriazole 1,2,4-Triazole Tetrazole

11
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N Isoquinoline G nnoline Phthal azi ne Qui nazoline
Qui noxal i ne 1, 8- Napt hypyridine ccc ccc Acridine

weh@sazi7oe A fused heteroaryl radical may contBCTUS2008006015

two to four fused rings and 10 where the ring of
attachoent is a beteroaromatig _ring, the g@ther

i ndi mﬁal ring\D Wnthln the(ftj‘éed ring §ys’tlem may bu\_,,
aromatil, heterodr®matic, alNchclic or MeNerocyclic.

- Thez,4-exatidaelt @ 3pR0¥Hdiaabls 01,2 8 alodemzd@ MR 3hetigsiaabk! 152 96-Thiatriazole

fused dweteroaryl snhaving frgmfive toyabout t wel ve
skel \I,, ring at Nas vvel[[ ;'jt t hoge VI ng/FFom

five Nabout ten @I et al g atorml e te

15 ZW-@RQ@JZMIE r2ej Ffa3ink 013, 4hl¢|ta§|[;é3qr2xt 5 E&%E 59 f b\{:gn}o?uran

about ten skel eta ring atons,
th| enyl, pyrimdyl, pyrazinyl, yrrol yI or fur anyl .

2008 MQ792 NDG‘T‘I USZ ,@OGO te
|sla/n oxyg adi al aV| het ro ubs i 1 er@[}
( eroary . Pre red e?eroary ygrou
|

(f %Aan@e (Iixgaaazﬁ?éanﬁ}nﬁoldlnéoyo)r&y O)‘f¥ '5- 'Fnl#ms yl an}bhzme Indole

i ophene) oxy, (oxazole)oxy, (thia
(isoxazole)oxy, pyrnldlnyloxy, yraglnyloxy, and

i azq 8r ocy Q3 sat §d
@w @w ai M ng‘a\lﬂ at of @rﬁ
(pr ePéf ab het &¥ba orrs ring, 7

Helsgh@siey C| @@bi@i’drarf ' MotﬁBﬁqeﬁQtﬂ@rneé%te' C. Punne Quingline
Het erocycl oal kyl rings are nonocyclic, or are fused,

br| dged, or Spiro bicyclic ring systens. nocyclic

(b«cl oa y rings 08nt ain fkom about N3 to about 9
all ot an

t&ro Nomgiygfe A Nfrﬁlng/\; orrs in

the r|n Bi cyclic heterocycl’bal kyl rlngs contaln from

78%'"11(*?2%rﬁae%th'a@t%ﬁenzopazelperpawdwe7 t oCarazeienber
atons, | n the ring. Bi cycl | c het erocycl oal kyl rings

i H@Ht S \]]n at oMb NaoNa
f@ raI 2 rin ons | [ | P
het’er oCycl 0 gs Nseo SINTO, oOr .

bfsbcﬂ@ﬁﬁ'ner [ KlethIYfét e%thaBﬁlﬁ’é erditﬁrqazgllneycbblﬁoxahne 1,8-Napthypyridine

S conprlse 5-, 6- or 7-membered
@ﬁ - menber ed rings.
Q&Y rray be unsubstituted (i.

con aJ n hydrogens as substituents of the ring atoms)

UBYi t ut ed (A% her carbons or  het er oat oms or
both) with from1 to 4 substituents selected from
nmet hyl , hal o,

A fused heteroaryl radical may contain from two to four fused rings and
where the ring of attachment is a heteroaromatic ring, the other individual
rings within the fused ring system may be aromatic, heteroaromatic, alicyclic
or heterocyclic. The term heteroaryl also includes mono-heteroaryls or fused
heteroaryls having from five to about twelve skeletal ring atoms, as well as
those having from five to about ten skeletal ring atoms. The term "lower
heteroaryl" refers to a heteroaryl having five to about ten skeletal ring atoms,

e.g., pyridyl, thienyl, pyrimidyl, pyrazinyl, pyrrolyl, or furanyl.

12
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20 hal oal kyl, cyano, hydroxy, carboxy, keto, thioketo,
am no, acylam no, acyl, amdo, alkyl (other than

woreaoRst k0792 het er oal kyl , hal oal kyl, phenyl, al korgT/US2008/006015

aryl oxy or any conbi nation thereof. Preferred

subst i HratcarABxyreischACY kadichnphvig anﬂaétbpda | substituent
et hoxyl, hal (?qan%l hal oal ﬁ)}q@i A heterocy gl oal k Y

rthg., b&-heterened). &reéermantewloasy giwa?qe?ﬁ/ide (forq example)

R R e g A

Hisw&zbméwgyrmldmyﬁbﬁy trazinyluixiy ednd benzothidzalyloxy.ng:
COHTrOENH ON cU Oxirane Aziridi ne Oxet ane

Azet i difigerbRVERANGIOE WY 88tUrNTgdobi dhstuiited rmh@I @oritalnwg carbon
2008/ 140792 CT/U 2008/ 006015 co> cs cs>

S
et @nsl drm 112100 ¢hiRnederably, 3t bot rﬂ)omtﬁoatoms in the ring.

SRR ofe S 4B B Ol ar
Trﬂbh@t&dﬂlbow aee fldédChbridigede or \splorbicyclio mhgDsystems. NVianocyclic
DeleTosy ORI o R OISO 250G 1 (8] SRPIC Someber atoms
grgcpllgdtlﬁ %@Ri&%r%gﬁ%%%&%@i&n&b&%éﬁ&%m 5 to 7 member
Nttoms, i Bedring Ctélphdm mtpe@camloaikﬁzmgar@rﬁalg fmn @1137 member
1eitgm%| oxparg]eergglr)}e to 12 member atoms, in the ring. Bicyclic
heterocycloalkyl rings contain from about 7 to about 17 ring atoms,
preferably from 7 to 12 ring atoms. Bicyclic heterocycloalkyl rings may be
fused, spiro, or bridged ring systems. Preferred bicyclic heterocycloalkyl
rings comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered
rings. Heterocycloalkyl rings may be unsubstituted (i.e., contain hydrogens as
substituents of the ring atoms) or substituted (on either carbons or
heteroatoms or both) with from 1 to 4 substituents selected from methyl, halo,
haloalkyl, cyano, hydroxy, carboxy, keto, thioketo, amino, acylamino, acyl,
amido, alkyl (other than methyl), heteroalkyl, haloalkyl, phenyl, alkoxy, aryloxy
or any combination thereof. Preferred substituents on heterocycloalkyl include
methyl, ethoxyl, halo and haloalkyl. A heterocycloalkyl ring may be attached
as a substituent of a larger structure by any chemically feasible atom of said
heterocycloalkyl ring. Preferred heterocycloalkyl rings include, but are not

limited to, the following:

o w9 O CD

Oxirane Aziridine Oxetane Azetidine Tetrahydrofuran Pyrolidine  3H-Indole

13



H NOHOHOG OOCNNHNH(7NS OO0 NH Coumarin
Thi onor pholi ne Uracil Thym ne Cytosine Thiolane NH J
W@ 3)08B4092 NH O, O Co S 2, 3-Di hydr o- 1H | soi ndoP&T/US2008/006015
Pht hal an 1, 4- Oxat hi ane 1, 4-Di t hi ane
hex pdr o- Pyr| zi ne sN NH OONH ¢ O op Q
Be 2| sot hg%‘gl i ne Ben yI sul tam([ 14§ D azepane | f)q\,H
2008/ 14 2 PCT/ 008/ 006015 he term

q%@)(oqﬁegi g%ét lS%ne 12%)5?}1(5@? any myé?ous%%{q%r ?,3-%ihydroisoxazole

het ocycll d poI |c fused r Q syst (&)
é{NHed |e| oW. The {er "menber ed" manm
denote the nber of eletal ato hat co

t PQrakbiRphe 2HWFan f304-Di DﬁWJ—I? raRY r‘l"egérﬁlgrosgrapyrﬁycm%%%ne

pyrim di ne are six-nenbered’'rings
tetrah rofuran and { h| ophene are five-nenbered

[ g e ry aI on in cao ation, o
an_op |naI t{gtgbut ed ro;/gti c E\
hydr ocdr bon radi cal |x t out tweRty ring a fo'rs,

10 andG ncl udes nono-ar omat i cHrl ngs and fused aromatic

r i Grgomene us &droaraonaPiperidinengMoeraihlical 4&/en3-Okarinel 166N, 3-BRazine
to four fused rings where the ring of attachnment is

an aromatic ring, and the other i ndi vHdual rings
vvithintge\msed ring ar g Bt -8 o)

het er oar oredi ¢, al i cy o) het d cFu t her,

the term &yl include¥ no¥o-aro i cSfing and ®used

a6 By HR-4H-NGDxEAY AHY, \BerlzbRFINS | X’h&r%tﬂréz oYtz piveinye
carbon aton#, as wel lyas those containi ng fromsix to

aboutg tenm[é‘ﬁjbon at gws, Exanp of ar lbo_gr oups
[ ude, thout Ii ion ph hyl
m, ﬁysenyl ‘benzop;f;’/ ystDm;)The

term"I| ower

Cepham Piperazine Azepane 1,3-Dithiane 1,4-Dioxane Penem
N0 ¥
H 0] N.__.O
0.0 N Y Y
oo O GF O
=
S
. - O . NHZ
Coumarin  Thiomorpholine  Uracil Thymine Cytosine Thiolane

o C O O Oy

2,3-Dihydro-1H-Isoindole Phthalan 1,4-Oxathiane 1,4-Dithiane hexahydro-Pyridazine

N
Ejjs\’ N NH
O

o)
1,2-Benzisothiazoline Benzylsuitam [1,4]Diazepane
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aryl" refers to an aryl having six to about ten _
skeletal ring carbons, e.g., phenyl and naphthyl ring

waeysams92 20 The term "heterocyclic" refers toPCT/US2008/006015
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optionally substituted saturated or unsaturated
nonar orfdte termi hgemﬂ:@blre@lrmgb@ahéamwaeférinb%lMestﬁﬁbture including
g

ft
2 eofbalibe helerarbtitiafs. Aevelins. hBrocyEiaIch PGSR, fused ring
n's?ét@ﬁ%“as%é‘dﬁbedaﬁgoﬁhaﬁf@ rHP 'm }us éﬁ'Sﬁmlélrﬁéyrﬁl toCdenote the

2571 ncl udes nono- het eroc I ¢ and eterocycl
r nHEbesdif skeletalatomsethat hwnetltuwme nng aﬂhaalfonaxample pyridine,

PUE g BO R coreC e Hercd Hies e s, tetranydrofuran,

| addthidpakbne ian@SiveirhBimberé@ rihgsed heterocyclic
radi cal may be aromatic, heteroaromatic, alicyclic or

het er ocycl i c. The term heterocyclic al so includes

navi no Tt Ty aef 70 EorBbinpudd, "Beg e ap, otionaly

asubﬂitbte@satdmaﬂc hlydmmbén aanfcaV of tsix &b @out Et\Wrenty ring atoms,
skel et ri %; at ons. npl e of heterocyclics include

V\Ff'ﬂdn Uﬁiﬁn Nq-grPMate ,rlg9§cﬁr1§# fusgdyaromatic ring. A fused aromatic

b t
d?ﬁ% ?%%lgléﬁ%brf}ﬁgrs frdrd Jm{mg tﬂ?ﬁ%ﬁ n@se\{vrq]e the ring of atachment
26087 amgratc Pag/ ammmmmonawudwu engswﬂhln:thef ﬁfs‘e"dSnrﬁg) may be

sﬂ'tﬁ%i%e‘am?f&ﬁgg% g%‘%’ Igf‘ﬁ'@ﬁ%gf ;Q\égqigo urther the term aryl
piyrbmﬂeBdhbevarbﬁféQﬂcyﬂmg BhBefusEH rbfbmatn@'rﬂ?qtsaébﬁ‘ﬁé'inm&rf%m six to

Ilke 5 The term "al kyl aryl ," al one
triwelvshcarencatoms a@nwsH;as thase cehtaisingdiedinngix to about ten

B6n! StoWid e‘?l neglé_sl g? %'El' | Emccﬁ?i&? Eré?]mzt E%ltatlon phenyl,

adical as d ove’

tm;;hthylxphmryarwrymyl i el bahzao;méml gy bpdtiitls. Th@r term "lower
Ionerﬁ tF|n conbi nation, refers to an
e

aw |15 16 P chavieg R dPaabatiuE Kol Fiag cearbens, €.q.

I al as defi ned above, such
%?ﬁgzﬁﬁpﬁp‘ﬁrmg SQ{/I?éjrh -phenyl ethyl and the Iike.

The term "heteroaryl al kyI refers to an al kyl radi cgl
as def' oy e ne H at ce
by a he er‘(ﬁ%E ‘f\eli%rgcgglllc ?fﬁ%sf QPU9p8lE, SL&égﬁﬁegfsaturated or
vdnsehirﬁﬂad h@ne?ﬁméﬁ@rirﬁg $é’dl§élbtét§rﬁ9m'ﬂ#§ fr\U?ﬁrfﬁ)entd '%%out twenty
ar roup is attached to a |larger core structu

rénatg WhR{g ogesupMeEs afthehdng atoms aire ﬂrmt@bptorﬂihesuch as, for

ﬁmﬁ)lé' kc%’))! ghiear‘?’%ﬁlen, SIS 4%y aﬁhoasp%rus. P! 1B alicyclic
includes mono-heterocyclic and fused heterocyclic ring radicals. A fused
heterocyclic radical may contain from two to four fused rings where the
attaching ring is a heterocyclic, and the other individual rings within the fused
heterocyclic radical may be aromatic, heteroaromatic, alicyclic or heterocyclic.
The term heterocyclic also includes mono-heterocyclic and fused alicyclic
radicals having from five to about twelve skeletal ring atoms, as well as those
having from five to about ten skeletal ring atoms. Example of heterocyclics
include without limitation, tetrahydrofuranyl, benzodiazepinyl,
tetrahydroindazolyl, dihyroquinolinyl, and the like. The term ‘"lower
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20 which one H atomis replaced by a heteroaryl
radi cal as defined above, each of which may be

wo@piososnabl y substituted but wherein the al kyl BCDUR2008006015

attached to a larger core structure with the

fr%tsfo%%wé;' Hif@#éot@% Patdrde n%én%r ﬁhgaéysv@mehyvm@hﬁvé ebnabout ten
alone or in co I nati on, refers to an ary

akmatal g @iemsl evger dihydreryraayim aywyolidirylddpaekk a@erldmyl

above. aryl oxy radicals include phenoxy,
tPéB%WWyaag{ﬁdﬁ‘t% IQJI i ke. The term "al kylthio," al one or

in conbination, refers to an alkylthio radical,

al kyl - S- -, V\,herelnthetermalkyl is. as d r{ed aboY
30 Thelhestarm aﬂﬂwlawl 0 atong @i iMbiRatighie ?ﬁﬂs gan aryl radical as

[ et lfb\/%nma\ﬁlﬁ hitee I—Ir%‘g»hﬁg refgé%g % an é{!&%lﬁ%‘d‘ibél%% defined

termar is as efl ned ove 792

R&EHV@SEO&&%E@Oﬁﬁb&am'BIe, tobl, mylylanel tharliket hi 0" refers to
the group heteroaryl-S--, wherein the term heteroaryl
Is as defined above. The term"acyl" refers to a

radi CaT e t&hP SyiRyie & "drBFk pdafon@d &in combdtny Irefers to an
y

al kyn aryl , heteroaryl |cycI|c het erocyclic
aerllwrlalaldydal @s dedned @@loyeamkwhlomqene.m atae i kgplaced by an aryl

L3 b RO X B8 T8t bR, 2 Speytey s e

kmkeoptl onal |y substituted. The term ‘acyl oxy" refers
to the ester group --OC(O R, where Ris H 10 al kyl,
al kenyl , al kynyl, aryl, heteroaryl, alicyclic,

het er l"ﬁrYy{*érﬁ] "I?ét¥{oaérgl¥l<kyl"%fer§%eJrPﬁfkyl Aldiodl 28E&rfidd above in

the a Keny nyl, “aryl eroaryl,
avhick driecH atbet & epjadadcby arydtardaryl mdlctaét%rdﬁrryacbakg% each

a6 ) BRI T 5 50E o st
8 Ahyye! é@ﬂe 'str\M&ﬁIrG'vﬂtH 112 é‘lkgb/%rouﬁrbé'm@ﬂ% firimdlbiety.

groups” may be optionally ituted.” The term
"carboxam do" refers to the structure- C{ONRR where

of R ot lenE B S SRR BN et B i above in
AVIfiBR oheNEi b B l@‘pléd;edaby‘,d hetefcyéryl faeficl ear 9éfined above, each
alicyclic, heterocyclic alk

rcétvem@lam@sabﬂwptlmay shibsiiy daPR{Whe'éﬁ"?Ithe ald eriH ip attached
B SRR Bl BN T Bhnffl morry.
doubl e- bonded oxygen, depicted as =0. The term
‘hal Ogﬁ?e tézrnn(%l'arﬁcsax;" acljohe Bcgr ﬁ!\ngohﬁbination, refers to an aryl ether
radical wherein the term aryl is defined as above. Examples of aryloxy
radicals include phenoxy, benzyloxy and the like.

The term "alkylthio," alone or in combination, refers to an alkylthio

radical, alkyl-S--, wherein the term alkyl is as defined above.

The term "arylthio," alone or in combination, refers to an arylthio

radical, aryl-S--, wherein the term aryl is as defined above.
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The terns "hal oal kyl, hal oal kenyl, hal oal kynyl and
hal oal koxy" include alkyl, alkenyl, alkynyl and

W@bkdesy7s1 ruct ures, as descri bed above, that aPE&T/USIH08/006015
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substituted with one or nore fluorines, chlorines,
br o ndheotermatietersandthioti refers ¢o i g&}up)ﬁétetrbéfﬂyﬁsf-- wheérein the
V{t)) B &5407 2 PCT/ %‘2 S/ 006015 The terns
MAPEIPRU 1S 33 ARENeAAROVExy and per hal oacyl " refer
to al kyl, alkoxy and acyl radicals as described above,

that all the H atons are substituted with fluorines,
chI or i &, tesmortae’ refers ddi acmdical -cO@)RatheresR includes alkyl,

naler Gl Il oSl helEoBRbey eI, ahelarockpiynaryiaiy or

ahb&mab |d1Rylowhkkdin tABdaRQL ) |
Bt' onaTyI y i;ubst | tlﬂt ne acgc olgé\w%’b\kth EH'QF‘ heteroa}ryl alicyclic,
h

gtaresysjic, agtlalkylar heterpardralsyl @roups maybe oatlklyaﬂw substituted.
alkenyl hal oal kyl and het eroal kyl groups. 10 The
terns alkylamno refers to the group --NHR where R

is i nabpdaderﬂdcylo&ﬂ ecfeesl td ﬁlwﬁe@téfygyrou h-GOO?O'?R where R is H,
ers to the g R where R and

ik SRRV sy, Sl et iiarstul dlicyeic s Betaracyalica anyialkyl, or
SHbfeldbarg My CONEIRR ithy élkgir : urérﬁllt%ﬁkﬁhoﬁgl tﬂé‘?eifo%rrﬁalallcycllc

OXI dati on state of sald s

" heliesesyistie, anylatkyl e hes@@aryiawybnmaygma@;btwmwrsmbetat@d m
"sulfide." 20 The term "sul foxide" refers to a sulfur
atomcovalently linked to three atons, at |east one

of whi The Itérrﬁ”c@?ﬁb&?@sﬂé@”refé?@ tb QfG‘Z@)Cﬂ%'Vﬁ&éQ@ i$ e aryl or

said sul fur atomis (I1V). The term "su
r%’b’@”&vlt whereln the alkyhn 2oW aanthtarylalkyhkedups fray be2®ptionally
ad iy S®itutdy | east two of which are oxygen atoms; the
formal oxi datl on state of sai d sul fur atomis (V).
The ternms "optional” or "optionally" nmean that the
subseqpent | Qesg?rlbed gvent or circunstance émbut

need nbit® €&, CHRAXRMIAC™ FRfersdodiis Stivctusr_rh¢PINBR' where
IMGbgEses ¥hREERed 8 MEHarBbnyi! E4BER! ARGCRERYSS R Yhd R are

independently selected from the group consisting of H, alkyl, aryl, heteroaryl,
alicyclic, heterocyclic, arylalkyl and heteroarylalkyl, wherein the alkyl, aryl,
heteroaryl, alicyclic, heterocyclic, or arylalkyl groups may be optionally
substituted.

The term "oxo" refers to double-bonded oxygen, depicted as =0.
The term "halogen" includes F, Cl, Br and |.

The terms "haloalkyl, haloalkenyl, haloalkynyl and haloalkoxy" include
alkyl, alkenyl, alkynyl and alkoxy structures, as described above, that are
substituted with one or more fluorines, chlorines, bromines or iodines, or with
combinations thereof.
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i nstances in which it does not. For exanple, "aryl
optionally nono- or di- substituted with an al kyl"

wore@ag4d7bat the al kyl may but need not be presPEI/USI08/006015
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ei ther one al kyl or two may be present, and the
descripid férmsngiewﬁi@raaw whaaarkyb&y\aace@mmwzrefer to alkyl,
PCT/ US2008/ 006015 where the aryl is substituted th
alkoxyr ango agykyadicalsd asi deaciibee ahauce thab alh e satOmS are
not

osFHE ot g, hiiee, orehpE i otines, or combinations
lmgtgbﬁ ituted. 5 The substituents of an "optionally
substituted" group may include, without Iimtation,
one or nore substituents independently selected from
the f ' " RvI0la e e?EérG S i€oheterocyclic,
| over AT SHTORRy L BoflERy G RTYIE htoraameaficyonecheterocy
aarwr alkqhylr atkeyly|, halldoaligyl| aod Heéer@raw’oncédeMroarauyrsubstltuted

R AV S PTG BB sy

aérkéfwrhhﬂoa vbﬁalheterbetk@rgmﬁst hio, oxo, oxa,
carbonyl (-- , carboxyesters (-- C(OOR),

car boxam do (--C(O) NH2) car boxy, acyl oxy, --H, halo,

"= o ' R
per haI B@mgﬁrmsper LN Fde§Qérgser ol %C up guglrrierr \rqlgere is
Wﬂéﬁeméntlytéele@tberfmmfarmnyl i ndol e, indazol e,

esters, amdes, phosphonates, phosphonic acid,
phosphat es, phosphor am des, sul f onat es, 15 sulfones,

sul Tal Pe tatthonaR ﬂﬁhﬂﬁ o"C?éfE?éT?d fe gH6ARS-NRRI QP8R and R

and I oam i oa |'s. An optionally substituted
gareup may be unsubstrtut ed (e.g., --CH2CH3), fully alkyls.
substituted (e.g., --CF2CF3), nonosubstituted (e.g.,

-- CH2CH2F) or substituted at a | evel anywhere

| n- bet yggnefyl |§Ulﬁd’é’5réfer§ g @@rfma@smbﬁmtemgdunked to two
CH2CF3). 20 Sone of the conpounds of

éatemﬁhrr frrenal mrda%@y\ Yota af saidsellar Is (Wyr Ehe f:ﬁrmii'throether" may
d
AP 4BE3 LR ISR SPRL AT XD UERE s ocen © "

invention is intended to cover all isoners per se, as
wel | as m xtures of cCj sfgnd trans_ i soner

roa ey 18Re8Mto three
25 di ashertesnesulferdey fer o & |y [Hre% g} CQK%F(P Y HEKE
(é’ﬂ%\s‘: alt ieéﬁr@{ébf Fhideld an o'igééﬁ‘%rt@m' thé forARA dxid4tion state of

usi n nown techni ques t0 separate the various
fsmdmulfandtczmnﬁe(wbrbodr nments of the invention may

feat £ " hed .
e(rergn? rgﬁ%lﬁel fgpgr JSF%'E t%sasgq %}oﬁé C@qv%'lengg(l linked ,to four
CANERRs i dti 1east Ma‘ ef which aréroxyger a@ém@nm@forﬁ‘wﬂ oxidation state of

said sulfur atom is (VI).

The terms "optional" or "optionally" mean that the subsequently
described event or circumstance may but need not occur, and that the
description includes instances where the event or circumstance occurs and
instances in which it does not. For example, "aryl optionally mono- or di-
substituted with an alky!l" means that the alkyl may but need not be present, or

either one alkyl or two may be present, and the description includes situations
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t he conmpounds descri bed herein, or pharmaceutically
acceptable salts thereof, wth other chem cal

wa@oeowament s, such as pharmaceutically 19 WD PCT/US2008/006015

2008/ 140792 PCT/ US2008/ 006015 acceptable carriers

%’i’ér@rthéxéﬂypisegﬁﬁstltﬂé@ Rith e optwa aias mmdosiagitions where the

conposition is to facilitate adm ni stratl on of a

coyips ned substittest withiash@lkylhe phrase "pharmaceutically

acceptable carrier"” as used herein 5 neans a

pharmaceutical |l y-acceptable material, conposition or

vehi cl'@ptimally substitutedtigloops sway de |sL|bst1t,uted lanewnsubstituted.

eXCi |ent Yvent or enca sulat n

.m|sv@atntw¢nesamyamgoewowl B SuBstiRgT et Bjave inclyiey without
e followin

JBIRRAS oPEddmofe syBRiLERts MuepORuoRTY selbBetfRbPh following

gioupst abldésngnateuessbsae trfereei n@v\mrrpﬁwi blasvey tatkernyd lower

ot her in redlen s, of 10 the formulatio

TR o1t ea 21l Taiamle SHYIHIRY, peferoarvialiy
WHive P afik@dXy SEM@,Q 10D ABATS Wikyiamling, RhgIRPladtihe, diarylalkylamino,
carriers |nc ude: " (1) sugars, " such as |actose

dlkdtie, amythioubetareanyithjo, sixgy exascarsaaw (asC(Q)D rrasbaxyasters (-

{a
T, FeloSleRhiei IOl e Buy AT -~ halp oSN -~NO2. -
enNyy! -‘SﬂLLﬂ-QﬁE ar@(@)ﬁimyl(gimhalfa%@te er%rh)alq@miqre@erhaloacyl,
t ragacant mal t ; el atip; talc .
egé-{ﬂgW'éﬁt soyr@uaﬂ Taiophebs, duryl MAPle sz, yg@fs amides,
I
\;@iﬁ h\?ér%ieosloi : gllg)‘hrb aa%ldjeﬁﬁ?’éprgt%?, ,Bﬂg)g;?ﬁ&%:ﬁl‘ﬁd@é sulfonates,
swffoeas, osutfat(ew) sglp}noohwdemorcabamaml asreag) ythioyreas and

dhisagu: ysaniotyCapfordB lhsfhd by MU' Rppupsitues
C{begﬂt e-cm%:ﬁ&)hmu;) aubstitated @E ag@Fch;ﬂ)mbMémstunQed (e.g.,

such as mag nesi um droxi de and al um n

@Ug@%gﬂbpr sabstitategl ali a Ig\@l@ny(zvbsye lrppeg/g@p fulyesubstltuted and
t 18) Ri | ut
ReFo syt R O B ohos phat o boffer sol uti ons:

and (21) other non-toxic conpatible subst ances
enpl oyed in ‘phar maceuti cal fornmul ati
a

physi opegecal the C%'E‘@QHPQ%I‘@ tBﬁrW?%?nts'ﬁ‘Uﬁf‘Ho'hé?mé&855’"" one or
sraf'cﬁﬁlg; b%ﬁtbfsat LAR Refdtof IAMySTERRE FP @asﬁt.amtenc and
rogate iological activity and properties of
atiastersoraedd fomosipthardcofid of ther presext lrpde@rﬂoh i8 mtended d\O cover
&r} jnert substance added ar rmc |ca

HiSGBISTR IPT 5 rh iRD T Ui e L Clcf o e P BIPBf Mitures of
3HaSRIDOHBES aff IR Bfc Afixtared 6f &ﬁﬁrﬁldnﬁ@ﬂst(@@tlballtlsaﬁ\%rs) as well.

not limted to cal ci um carbonate, cal ci um phosphate,
viurthers isisgapssibled usipgeweltknovyy dechnigueste separate the various

forms, and some embodiments of the invention may feature purlfled or

enriched species of a given enantiomer or diastereomer.
A "pharmacological composition" refers to a mixture of one or more of

the compounds described herein, or pharmaceutically acceptable salts

thereof, with other chemical components, such as pharmaceutically
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derivatives, gelatin, vegetable oils and pol yet hyl ene
gl ycol s. 20 WD 2008/ 140792 PCT/ US2008/ 006015 As used

wheeeilm79t he term "t herapeutic effect” incl udeBCT/D81008/606015

not limted to, the inhibition, in whole or in part,

pr oFP%b% Odlgrheg,lf it/ e&Bﬁﬁé}qgemh@t iptr®dse of a pharmacological

rative disorder, e.g., colon cancer.
tdoenEqeatian S teffaeldjtatermﬁnahWallqnIm@ecorah@lllnd)tfh@n @fgaism.
one or nore of the synptons of the di sease, other than
cell 5 gromh or size of the cell mass, and may

i ncl udgnel) prras@dystarpiadeuticary rwﬂwtablef caeldr's;ag)used herein
reducti on |n cell size; 3) inhibition (i.e., slow

pnears @bplyarng;qquﬁqcapgy -ageeplable material SOMpesitionsor veglcle such

o%ﬁﬁg? ﬁ 8%'1(# ?l"?g vé E};%%a’n %lgapssrol névdlr@ 2 ﬁtshféﬂmgrmatenal
W(ﬂvédn‘nt @emBylngSGD(ttactsﬁdrtmg the bjecteagent faoh oae organ or

cancer. anmount or. dose of a 1 und di
r@TB‘P’PIOfH‘&b‘P%JPt%‘th%Q[Sﬁ“aOE AGRIABTNE BocH eEpoh Sartier must
qﬁ‘%egiébl@e athetﬁs%"@fuﬁélﬁ anﬁétfb?éWﬁheth@Qﬂﬁer figrédients of

er apeut | ca ective a sai d compound.
Abelfbrmelaabesartcbnohnuemous mattpfhpabent &Gmetammmﬁ%mﬁtmate”ms

TSRS 2 SRS gl D s B SR RRE, () sugars,

rRiehesd Id&oé@t%%éﬁé andrsurb$a(2) stirehe ! a@hessicomn starch and
size, or grow ypi cal mamral i an treat nent

restatei stareh; (Akeeliiose and itaderivatives, sueiyas sedium carboxymethyl
TS S, Aot B, L pBRRMR Latatao: o

aﬁalt @) gensting i(Pntade (8) etqu:ﬂér&d smd:teaswecahlbuﬂ@r laedl suppository

of the patient, the nethod, and.dose of . :
AURXGH 5(8) 21l oBUGHH @St p,%antgeq;grq ggnggeg Qile sg%{o&qr oil, sesame oil,

RlIRESSiRkoYn o‘lfﬁoeééfd‘éad’\bil (10?% cold, %u@h%gﬂﬁ)yléhe glycol; (11)

quantitation st ab 0% 'preferabl
I;mimlsZ@%:h 309491pOskin, 786tbitohr m@ﬂob@wopomtrgleweg{ycol (12)

G2 e LA AT () B b oo agens

'dd@ht@éjn{a@nbgﬂxlnYh%ﬁimd@En@@mﬁﬁﬂmﬁ fiydtoxids; (A5) alglnlc acid; (16)
'sol vate" is a conplex formed by the conbination

of
Juiragen-freegwaters (e alsptaiiotsalie; i(hd) Ringens aﬁ%th&m (19) ethyl

MR (8 oot e BhteERItorS B (3 Blheg nolbfpFBompativi

tsbstancyst igraployedmem " phégnaa:mjtrdat fosmmmlon(se g physiologically
cis and/or trans isoner) ‘st erepi soner

Caiogtae GAHeT RBgW REl Saussh BT GRBA T lrtior, Koan gragnism and
Yl LY¥of abRIYIROSRE SBRIGICH! adthvith | P PYoperied dEdhe: administered

compound.

The term "excipient" refers to an inert substance added to a
pharmacological composition to further facilitate administration of a
compound. Examples of excipients include but are not limited to calcium
carbonate, calcium phosphate, various sugars and types of starch, cellulose

derivatives, gelatin, vegetable oils and polyethylene glycols.

20



10

15

20

25

30

The illustration of specific protected fornms and ot her
derivatives of the 21 WD 2008/140792

weEFQnsWEPenN8/ 006015 conmpounds of the instant |PUENS10081006015

is not intended to be imting. The application of
ot her ASabed heréihetid twrrg'rtne!meuﬁaletﬁefce'rmludpsoduu@snot limited

etc. is wthin the ability of the skllled artls 5

Aoy mq)u\h}gtlon,smawhg\en@rom gar(g,r althengowinsef cfl rﬁgacterlstlc of a
C f

SUEI Al SORART 0 lolRbaL /RS Eincente g ago e

agneliorafioprafdsneg or mdretofakhm s/;ernptmms of Itlessils&asev@thernthan cell .
its ingested or a sorbed ot her e adni ni stere
el

fPwth pbﬁlzgng ee a’“ﬁ?%d? mayciide ] g &g he number
%CE&H gy B ?%udii‘oﬂeﬁ'i 'c%ﬁ Sivél 8y ihAlticH C(P'é'Ct§ow1’ﬁg 18referably

east one of becone active as a
Adtopplng) i tvfelopll infiltiatjorbe(i.eadmetastasisdd Irstysp@ﬁpbg[alyorgans 3)
i ntray

BB Gt soiid B REY rotsy enadh 4 PSR B fusre ipptoms

heyseciated hRith ethe diseale, IsetRr &s tearferammyntamount or dose of a
concentration or 15 dosa e of a particular test

cwrpeeund disgtosgdheareisthat mltisnn.%lph.aaweéap%ut%ﬁt@%? deemed

SRR Pl R 2 B AARBISREel, amount

Vet sad cbmoundpound of the |nventi on can be greater
for normal cells than for cells exhibiting a
proliferative disorder, e.g., breast cancer cells.

The vg& Fa?@é‘?c?cQﬁ‘cérhﬁ\@éﬁ%euﬁﬁ@ctl‘?@a%uﬁt" means an amount

"stan I's neant a posi tive or negat ive control.
rmgmlemeto effect al désiracheegpossenor dasamekioraie a symptom or sign,

oL desPag MR ekt of BATARL v By vroafefhiop. "8 Growtn.

Cpygiediain@mmalidh tRatPenBlreciplents hm@@@tmme ww; rcats, Ndogs, and
al'so include a sanple that contains no 25 such

mRimates, insyjudipgtiumans. a%@ﬁelctl\&% aFapHhtdior goRarticylar patient may
Vﬁ\h‘f’ﬂ cge%%}\% onpfaecftgfsag oun 3 fH% @HHHl%Pté@bP\‘itgéét%H?ttﬁé overall

ession as r ol
cheuhthdef the eatient, bheaaéthodncwte aﬁtledmbf a@ldsninisjratien and the

H%gﬁngf'&;r g{ggst@h‘;gqussgér@ggra%fwmﬁ{ﬁ eI ;Egcv?.ﬂt ad grqu%!é:%%nge in
LGS [k t0taoL, geigatl shesse gl g, T0%
2008/e 00%2 0 POTreSAUESY Dosmnbination, an effective amount is in ratio to
a combination of components and the effect is not limited to individual
components alone.

A "solvate" is a complex formed by the combination of a solute (e.g.,
a metalloprotease inhibitor) and a solvent (e.g., water). See J. Honig et al.,

The Van Nostrand Chemist's Dictionary, p. 650 (1953).

The terms "optical isomer", "geometric isbmer" (e.g., a cis and/or
trans isomer), "stereoisomer”, and "diastereomer" have the accepted
meanings (see, e.g., Hawley's Condensed Chemical Dictionary, 11th Ed.).

The illustration of specific protected forms and other derivatives of the
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By "selectively targeting” is nmeant affecting one type
of cell to a greater extent than another, e.g., in the

W@ 2a®8/1af79zancerous cell s versus non- cancer ousPCBEURZ08/66015
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 The present

i memomsomvuh@ems:aﬁpwmwm trnénaéa%t Bbehﬁﬁting. The

For nglca}ﬂ!%’ﬁ gﬁ rethet l@er|2P%m§CU\Wﬂargéwp$m%aﬂt rioems,, prodrsigs etc., is
sq},ﬁﬁ,t, Wefarb‘ﬂ@%%ﬂ%rtggﬁ and C=NORA and wherein

when n = or NRA wherein RA

is selected fromH, alkyl, het eroal kyI al kenyl ,
al kynyl, 20 cycloal kyl, -C(=0 RB, -C(=0) ORB,

-C(=0 NR drug@(lslﬂ':@'#hofa F('r}',lgqaﬁ?%t rngértel]ﬁﬁ)c%\irg{a (%r? ital conversion

aryl or polyaromatic, hete
abkylr’afﬂt?bohhepewcessash befforeai bledka"nagd aﬁ’c astive, or fully active,
or, heter 25 U'and V

RSy et X, o B s B, e
aimdjestdtboLabsaibed df dthehwick a\énhlﬁus@bdccroﬁnom heggmlgﬁg’a prodrug

and R4 are each independently sel ecte

hEYayr bal thpken cawp vk pactesiay inc the digastive wsltemnylnto products at

D, 8 i VACHERS A HECACATEL T oy v
hadrirosteced aydtemicB/, BOcR AR \LivBA08n 56T 4%@%’%equently

each i ndependently sel ect fromH
g’%ﬁ "é?qﬁg(s Vaerqe 'H#Cbanmwngrﬁ active rnalegglm CN, CF3, N2,
COCRD, CONRDRE, NRDRE, NRDCORE, NRDSO2RE, and
NRFCONRDRE;
As used herein, the term "ICs" refers to an amount, concentration or

dosage of a particular test compound that achieves a 50% inhibition of a
maximal response in an assay that measures such response. In some method
embodiments of the invention, the "ICs," value of a compound of the invention
can be greater for normal cells than for cells exhibiting a proliferative disorder,
e.g., breast cancer cells. The value depends on the assay used.

By a "standard" is meant a positive or negative control. A negative
control in the present case refers to a normal as opposed to a cancerous cell,
e.g., a sample possessing Wnt/p-catenin pathway activity that correlates with
a normal cell. A negative control may also include a sample that contains no
such pathway. By contrast, a positive control does contain such pathway,
preferably of an amount that correlates with overexpression as found in
proliferative disorders, e.g., breast cancers. The controls may be from cell or
tissue samples, or else contain purified ligand (or absent ligand), immobilized
or otherwise. In some embodiments, one or more of the controls may be in
the form of a diagnostic "dipstick."
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wherein RD, RE and RF are independently H, alkyl, 5
het eroal kyl, aryl, arylal kyl, heteroaryl,

whedoeneoasy| al kyl, cycloal kyl, or heterocycl oalP&yiU$2008/006015
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provided that if Xis O, Yis 0 and U and V are both
O=5=0, np et typalof et teiagreater
R1 an are edch r%?ﬁmﬂg?ﬁl gel ec”tygd from Hang
aixmleritoman adnother,apd).wHer e qasead” FANGRTEUS a€@lls versus non-
i ndependent] y sel ected from | ower al koxy(l oweral kyl),
&a(‘lcg %'y 1 ami no( 1 ower)al kyl, hal obenzyl
nor phol i no(I ower)al kyl, or NRLR2 and NR3R4 are
i ndependent|ly sel ected from pi peridi no, norpholino,
pi perazi no, N phenyl pi perazi no, ethylam no, or
substitut ed VERT YIS 0
or NOH, and H’r%:)are egél?]?@rgélz)fmée”ém ON
and R4 are not aII nmethyl and that if n = 0, Y is O or
NOH, and U and V are each (O=S=0O, then 0 N nd
NR3R4 H?%pfﬁﬁe”t nierieRPrayides e ¢empegnd ﬁ?.‘“&gg}ﬁéz??%%“re of
qﬁcﬁ,ﬂ{ ndependently selected from Cl-C5 al kyl, C10
16 al kyl, C17 al kyl, phenyl, benzyl,
naphthalenyl plperizino pyridi nyl, pyrazolyl,
benzi m dazol yI tri azoI yl; or NRIR2 and NR3R4 are
i ndependent | y p| per i Ben mongphol | Reor pi PRl azi no.
25 and t hat X is Cg’\ﬁ( | and V af & each
0O=S=0 t hen NRlRB Wrrd—NR3R Ve, and
wherei n RI, / R3, an /ndepend\gntly
sel ect ed from ﬁet hyl , ethyl, dr oxy- Cl1- C3- al kyI SH,
RO, COOH, SO, NH2, and phenylY or wherein one or both
of non-identical 30 NR1IR2 and NR3R4 IS uniubstltu[ ed
pi peridi no, N-nethyl piperazino or
nmet hyl honopi perazi no, 24 WO 2008/ 140792
PCT/ US2008/ 006015 and wherein when X is C=0 or C=NCH,
Yis O or NOH, and U and V are each O=S=0 and one of
RyhereirRp ai0d- nandiwirgeisy whenims =phekys selested foa obher O. NRa,

é@l aaﬁr%ﬁﬁpﬂqf*pm%ﬁ@%% i%@?dq@t_a?c)g;)tgbgl sal5t S,

esters, anmd ere omsrs geonetric isoners,
sol vat e¥ P fﬁd‘&@&g ﬁ'

wherein Ra is selected from H, alkyl, heteroalkyl, alkenyl, alkynyl,
cycloalkyl, -C(=O)Rs, -C(=O)ORsg, -C(=O)NRgRc, -C(=NRg)Rc,
-NRgRc, heterocycloalkyl, aryl or polyaromatic, heteroaryl,
arylalkyl and alkylaryl
wherein each of said Rg and R¢is independently H, alkyl, or
heteroalkyl,

U and V are each independently selected from C=0, and O=5=0 and
wherein when U is C=0, V is not C=0,

Rs, R2, Rs, and R4 are each independently selected from H, alkyl,
heteroalkyl, cycloalkyl, arylcycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocycloalkyl, and each of said NR1Rz and NR3R,

can independently form heterocycloalkyl,
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I n anot her enbodi ment, the invention provides a
conpound having the structure of Fornula Il 10 O

WO 2008i12079Rz O O Formula Il wherein R7 and R8 aP@T/US2008/006015

i ndependently selected fromH and SO2NR3R4 and one of

R7 or F8§ah§ RRHHE @ERA, in@Ep&iddrifyadigctbd ifrohh H, OHRBHR
R8 | RA. -NOFormJIaIII20v\here|nR7andR8

are i ndeperﬂ%@t}{ )ﬁhlﬁ?@l'@é(t’eé'kf/‘r dalagemn &NsEhrN;, COORy,

wherein on él arﬁg’R.ﬁ%E, lgﬁ éﬁﬁgmwﬁe &irid RR:BONRoRE;

each of sa
substituents hameereireRgeRRiandsRaareliridepeddéntly Roatkyl,a

[, | fi | e f th
b Formura | | helSroRod kel i&ei?rﬁam BSiaroam kT
wherein Ais ((21)37C Jgpﬂz(gph-ecf@ro |e|nA|s

an an

(CRRRYm m= 2, s defined
el sewhere herein. 25 WO 2008/ 140792 PCT/ US2008/ 006015

For nufovded BRTR Koy, o il TH B PlcierEopB Bisfio. then

B I N dﬁRl%thPaaRi JareohoﬂhlﬁéﬁtléblerﬁérehC%R?érm m—are each

R2 are as defined el sewhere herein.

oi hmde@gédemlxc selestasd fromoH angbloweralkyl oand Mﬂtefékb‘n%baﬁé R, are

OhebBFR" Antiepehde > SHELIF MRBHE! M 1bweP NBikdygweralkyl),

ar edﬁli)w&falklﬁdrrm’n@(m@valkwer eial‘odeZyDt haor;ﬁ@oo(lower)alkyl or
exa | es of the_invention, ou ?I of Fornu
Prz@a%NBsRhér%.'wemngeN q&ﬁfg f@f‘hplﬁ‘%f@'no morpholino,

" fth GriRbafifites gl
d%ﬁ V\kﬁehre gaﬁzmd"‘ yl&nﬁt |ronal 'spec:l‘gfycc':ne
exanpl es of t he inventlon t he compound of

and that if X is (CH2)2, Y is O or NOH, and U and V are each O=8=0
then Ry, Rz, R3,-and R4 are not all methyl

and thét if n=0, Yis O or NOH, and U and V are each O=S=0, then
NR1R, and NR3R4 are not identical and of Ry, Rz, Rz and R4 are eac_h
independently selected from C+-Cs alkyl, Cqo alkyl, C+ alkyl, C47 alkyl,
phenyl, benzyl, naphthalenyl, piperizino, pyridinyl,  pyrazolyl,
benzimidazolyl, triazolyl; or NR;R, and NR3Rs are independently'

piperidino, morpholino, or piperazino.

and that if X is CO, Y is O, and U and V are each O=S=0 then NR;R>
and NR;R,4 are not identical, and wherein Ry, Rz, R3, and R4 are each
independently selected from methyl, ethyl, hydroxy-C;-Cs-alkyl, SH, RO,
COOH, SO, NH;, and phenyl or wherein one or both of non-identical
NR;:R2 and NR3R; is unsubstituted piperidino, N-methylpiperazino or N-

methylhomopiperazino,
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Formula | is a structure wherein n=0, which results in
the center X-containing ring being a 5-nenbered ring.

WO poostien2 speci fi c exanpl es of the invention, PEEUS2008/006015
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conmpound of Forrmula | is a structure wherein Xis O

and n = lagd wheesiaiwhen XSisCC20hITCNDH 1\5|§ 0 érpmﬂl &nd U and
exarrpl es of the_ invention, the compound of Formula I

| s av ae egeh PeSTReard AnKiof Rvrer, Rnand pnegdf Rmer Rars gheny! then
I!\‘K_F%;I =1 and Rl is
S gﬂgldgg%r éflg \ERLW%rnh & Rﬁs ﬁ:_pem falugdﬂexan'pl es of »
the invention, the conpound of Formula | is a

struyct.ure erein CRJ[ n=1or wherein Xis
CFQPM = aﬁ&aﬁm@%vw‘a Wo' rREcaRib® apdltss &@mrﬁed amides,
ek r [

i nsegﬁ?,@gﬁwéﬁf [Gdmetit ORI, SOIRBERS Bfodtlob Mereof. ,
V\,hereln Yis O, or wherein Yis NRL or wherein Y |s

ned el sewhere here
In one e%%%ﬁgm%ﬁ'm% ﬂ.ﬁ?g\\fentmeq{oylde§ "’OCO’RPPH”“(S‘?V'“Q the
Gstructoee ohEormdla K is C=O, Yis not O In a separate
enbodiment, Yis 0 and X is C=0O. In another enbodi nent
of Formula |, when Eis O or NRL, either Yis not NOH
or nis not 1. In a separatg enbodi ment of the latter,
when Eis O or NRlg n is and Y is NOH In specific
exanpl es of the corrpo aql, Uand V are
each 30 O=S=0 Addi titana anpg Ngf the latter are
conpounds wherein X§s CH2 26 \WO 20082 140792
PCT/ US2008/ 006015 and n =Q or 2 Qnd YFeemolaH S, or
conmpounds wherein Xis CH2 and n =1 or 2 and Y is
NORA, or NRA, or conmpounds Xis O, and Yis 0 or S, or

conpouwderenmﬁ&,—rmm%aré lﬁde;@e?ibe\ﬁtlyssé}&:fédqforhl% af SO,NR;R,4
q{%ountgg wher is NRA, and Y is or S, or

80 @ RarRer 'ﬁ wqrggwmr Cﬁer""?"H'%“NCRA or NRA, or
5 conpounds wherein X is CO and Y=0O, or conpounds
wherein X is COand Y is NORA or NRA, or conpounds
wherein X is C=NORA and Y is O or conpounds wherein
X is C=NORA and Y is NORA. a enbodi nents of
Fornulal,vvhenXisC—Oor n Y is 0 or 10 NOH,
and U and V are each @5 * of RL or R2 and one
of R3 or R4 is phenyl f E?'éf Rl or R2 and
R3 or R4 is not H or of

non-limting exanple, ©f X|s|C-O Y§|s . U and V
are each A\o’N
Formula Il

wherein R; and Rg are independently selected from H and SO,NR3R,,
wherein one of R; and Rg is hydrogen and wherein in each of said Formulas li

and Ill the other substituents have the meanings as defined for Formula I.

In specific examples of the invention, the compound of Formula | is a
structure wherein A is NR; or wherein A is (CR{R2)m, m = 1, or wherein A is

(CR1R2)m, m =2, and Ry and R; are as defined elsewhere herein.
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0O=S=0, and R1 and R4 are each phenyl, then R2 is not H
or alkyl and R3 is not Hor alkyl. 15 In one

wepdsdiarent of Formula |11, Rl, R2, R3, and R4 pCBUSHO$006015
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i ndependently selected fromH, alkyl, cycloalkyl,
al kenylin spedifial mblesldf thanAv&etors URE c%rm&@lmaﬁer Foula | is a

i s hydrogen and_R1, R3, and R4 are each

i ﬁHeﬁté'ﬁ%émef?"b& IécNEe’d grrwhergin B lsy(ICR«Redrh,ola\I ®yll, or wherein B is
oG R 1 Gy aﬂ&f&@aﬁfﬁ?ﬁ%ﬁéﬁa S T

- h f er abl
et or ol GEHSEFE NG - EBES{o/dne fbiRiiodn e Gmagunghof Formua |

I Is, a Blrucke Vitderednd BANRY %r@ﬁfé‘relri Od@l‘%@mﬂﬁm ¥m =1 or m=2, and
Iecte fromH _alkyl, cycloalkyl, alkenyl, or

a k@Rgl Ra pre a8 ﬁéf'ne‘i@wﬁ@){mmes RA i s hydrogen

and Rl R2, R3, and R4 are each independently sel ected

f rom HIN QIh@fISpe@gftﬂ examples afitkemyention, thekgayipouhd of Formula |

o8 00k IRIBH iy A SRR ATP A By m = 1 o =2, e

pRebadani grecad defined eideddidii lhegdint ai ni ng one nitrogen
in the ring. 30 In other enbodi ments, the conpounds of

t he i nieniddiibrl esmfwaéxames%f e iRbendtth,f fld %WH&und of

ring systens, especially disulfonamn de derivatives
t Feiewh: | inA sinudioos whengimon FCTWhisSh 0esult B0t center X-cantaining

%B@lﬁ %5%%% ggtrmacene acridine 5
u

nzo erone uch Onpounds may be SU|tany

bst ent |nvent| so relates t
compos it PRL sBRoUERBES of (R FarAgn: IsseomRovaR i Eormula |
lis B3str@dtdrdamiePsin St rsUGtaHoeﬁ =0f oF@h&HiA X is ® dhd n = 2
t herapeutically effective amount in pharmaceut! cal y

;gceptlﬂbé@e&ﬁé ek8plé® ofthdhvenitbn, M‘eucbmpoluna of Pbrnffla 1 is a

structure wherein X is NR4, n = 1, or wherein X is CO and n = 1, or wherein X
is C=NOR4, n = 1 and R is as defined elsewhere herein.

In specific examples of the invention, the compound of Formula | is a
structure wherein X is CR4R,, n = 1 or wherein X is CR1R,, n = 2 and wherein
R1 and R; are as defined elsewhere herein.

In specific examples of the invention, the compound of Formula | is a
structure wherein Y is O, or wherein Y is NR; or wherein Y is NOR, and
wherein R; is as defined elsewhere herein.

In one embodiment of Formula |, when Y is O, X is not C=0 and when
Xis C=0, Y is not O. In a separate embodiment, Y is O and X is C=0.

In another embodiment of Formula |, when E is O or NRy, either Y is
not NOH or n is not 1. In a separate embodiment of the latter, when E is O or
NR1, nis 1and Y is NOH.

In specific examples of the compounds of Formula |, U and V are each
0=5=0. Additional examples of the latter are compounds wherein X is CH,
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15 Y Formula | wherein X = CH2 and n = 0 - 2; or O,
NRA, CO or C=NORA and n=1 Y = 0O S, NORA, or NRA

wob@se#T9RA i s i ndependently sel ected from hydr@rEs2008/006015
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al kyl, 20 heteroal kyi, al kenyl, alkynyl, cycl oal kyl,
- GhE® BB, oF Tiand) YORBO or $§ 0@6‘1’358@nds %emﬁ))ai‘s CH'}“%‘%%% =1o0r2

I | t het
D epAnY i ROy i %oMr&%%%Eﬁ a5l ¥a$e ® FBSuhi cAmpounds
' %vHe'?é’:‘ﬁp%“iQ@téﬁ(d ¥ ISENb‘ﬁ ' or Nﬁt rﬁh&@ ge%:g%ls NR,, and

are each independently & ected

aiydis P oviSjeaf C.Ompo(Indls whemm D@Rgs NEQRZAC%:I ¥8|s\éﬂg4RA or NRj4, or
2008/ 140792 PCT/ 006015 an are

e S2HPOHTER MIRIRI RUQ AT PPo T ROBRSYEAS Wharrip X is CO and Y
hey N@Rkkdﬂ aNF@pYCbPQ!dfﬁﬂ)our?dé”mﬂ'Ye‘:er\al)é‘Yé a(FaNFﬁﬂ\a and Y is O, or

al kynyl, aryl, heteroaryl, heterocyclo each
oEo@BPYNIRYREreindX RERNQR R andndepNtRnt | y f or m
het erocycl oal kyl, 5 R5 and R6 are selected from

~ hydr ogen, hydroxyl sul f hydryl, al koxy, thioal koxy,

al kyl , Irhall egesodifint68 EohRla | GHaRPX iSNRDRS, chﬁgﬂﬁ Y is O or
RDSOPRE, and NRFCONRDRE; wherein
g@@ eafi%ye?i&n&’e@fﬁ Sy P53 angl ang of Ro Olﬁeﬁzearuhbhgqu Rs or R,

airsyﬂ)herfv | Yhéh Wé st &f Rar&fl O%PEB qf;ifﬁflgﬂgr%é H or alkyl. Thus, by

cycl oa hetero cl .
pWaynef_ceomlmatuhg ex;mapltaahf & wlcso eﬁt.@rNsOHartu% V are each

skewen| soner s, c isomers, solvates or pr odr ugs

T REFE).° 8T8 B M Rt Gach Pheayt thommbaomab s rgfiol nd R is
ahStHeeRallgl.n a nulti-ring cycloal kyl or .

het er ocycl oal kyl bridge structure (as shown in the

t abl es? containing a total of up to 12 atons an up to
4 het eino@nemensmdivieat ofr Fordulandt Q;, R, Rs, and R, are each

independently selected from H, alkyl, cycloalkyl, alkenyl, and alkynyl. In
another such embodiment, Ra is hydrogen and R;, R, R, and R, are each
independently selected from H, alkyl, cycloalkyl, alkenyl, and alkynyl. In an
additional such embodiment, NR;R, and NR3R, are each independently a 6-
to 15-membered heterocycle, preferably a heterocycloalkyl.

In specific embodiments of Formula Il, R, R,, Ri, and R4 are each
independently selected from H, alkyl, cycloalkyl, alkenyl, or alkynyl. In other
such examples, Ra is hydrogen and Ry, Ry, Rs, and R, are each independently
selected from H, alkyl, cycloalkyi, alkenyl, or alkynyl. In additional examples,
NR:R; and NR3:Rs; are independently 6- to 15-membered heterocycle,
preferably a heterocycloalkyl containing one nitrogen in the ring.

In other embodiments, the compounds of the invention are derivatives
of one of the following ring systems, especially disulfonamide derivatives
thereof:
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The present invention also provides therapeutic
conpositions of any of the conpounds of the

WO pwentizen, such as the conmpounds of Tables 1 PEI/LIS2008/006015
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The conpounds of the invention may be in the form of

25 pharmace agcept abI e esters e
@ @ C g vat es
=0f 0 e eaco paund theln \-

st er eoi sone

prodrugs the

a stereoi SOMerygiiHage | atter nany&_gn enantlonehn&ke

di astereoner. Were said conpouna IS a enantioner or
contains a chiral center, for exanple, a chira
carbon atonm), the form of the conpound used for

phar maceuti cal 30 purposes may i ncl ude, eit her

enanti oner or thesrs s

enenti oners may ;
active formor is “nolNe active thg f
enenti oner. \Were satdirgonpound o ention 29
WO 2008/ 140792 PCT/ US2008/ 006015 idbehzdgeesredd i C | somer
(e.g., contains a carbon pair with substituents
attached in cis- or trans- configuration), either the
cis- form or the trans- forn1 may be preferred for
phar ma [ AR the cis- and
trans-s?gtr)rrc?%n%y bes rﬁégg‘él nt J%r@%ﬁglétghof t he
invention to the extent they have the 5 desired

h | ef. "ph i call
Pt T8 bienblinghuar 4 TRIRES o) 68mptsiRESL b Gompounds.
ciachwmiing ithosei id) Tgblesm 18, 8Ad anadang CstpddtlrdsOlofetbtula | in a
n baS| C )(é gg am no) group. Many such salts are
He effeetive,

SURPS e amaRet in pearmacantically sremiable carrier.
(Johnston et al., published Septenber 11, 1987
i ncorporated by reference herein). Exarrpl es of
suitable acid salts includg acetate, adi pq;{(g
al ginate, aspartaRe, benzogte\b nat e, R1
rate

bisul fate, butyratéy
canphor sul f onat e, ;Zycl ope e, di gyuc"&nat e,
funmar at 8,

dodecyl sul f at e, eRihanesul f o

gl ucohept anoate, 15 glycerophosph e, glycolate,
hem sul f ate, heptanoate, hexanoate, hydrochloride,
hydr obr oFogmulydr i odi de, 2- hydroxyet hanesul f onat e,
| actate, maleate, nmalonate, nethanesul fonate,

2umerpirh R 0esWHORat . 2nbe e INIRL TGO, H:L?\F SR, A
pal noat e, pectinate, persul fate, eny pro Ionat e,

phosphat §, = |py cgengApbyg,IRat e, pr Opl onate, salicylate,
succi nate, sulfate, tartrate, 20 thi ocyanate, tosylate

and undeca he oxal i whi |.e

not in thg"?rr@é(‘erI%\jlnes(?l'2 'bhierg'r c%ﬁ%r}d%i]ﬁpyggl&?ﬁ afg?rg, hydipgsn. alkyl,

enpl oyed i rhetamalkyl, alkenyl, alkynyl, cycloalkyl, -C(=O)Rs, -C(=0)ORg,
-C(=0O)NRgR¢, -C(=NRg)R¢, -NRgRg, heterocycloalkyl, aryl or
polyaromatic, heteroaryl, arylalkyl and alkylaryl

sai d
t is the

wherein each of said Rg and Rc is independently H, alkyl,
heteroalkyl,

U and V are each independently selected from C=0, and O=S=0 and
provided U is C=0, V can not be C=0,
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preparation of salts useful as internediates in
obt ai ni ng the conpounds of the invention and their

w@basereuti cal |y acceptabl e acid additi on sal PGT/US2008/006015
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Preferred cationic salts include the alkali netal

salts (SRQhR§3R§0thJR4%ﬁé’ d@@haﬁaey@aderﬁg wéctebkfmmnwdrogen
earth netal Salt's (such as magnesi um and cal ci um

organi c aliyl,t Beterp@kyr rayglaahbnaeyleysiealkyi Alleyl: ﬁaékynyl aryl,

hal'i d 1 t
Cgr Iboif/l éége oa o@ghpc{cggﬁ)a ! eft%d e?&%f nggi R RiRaand NR3R, can
the pr esﬁmepleﬂu@ﬁtly ¢orni heterooydi@alkylpone or rmre aci di ¢

30 functional groups are capable of formng
phar mace®siaral Ry asz selpttead feomdhydsroge\m {thydroxyt,

P ohar mac A Gkaxy b 2ty et e, CFa. NO2

i nstancegd@ redmghe KRLRE! N ORE-NRXEO,RE, and
inorganic an &aEnl c base addition salts of

con‘poundNRﬁC@NBD esent invention. These 30 WO

2008/ 1407 6 ' S e

prepar ed% ?W gﬁ% gﬁé(}? %r]e?ilrmﬂg |sorﬁ§r‘?)ldr5§¥\h Qk%

puri fi cahie@toalklyl, g, agikyinteteroaryhyhetemmrpaidyy, cycloalkyl,
reacting the purified c?n'pound inits free acid form

with a sanddwterosysiealkylich as the hydroxide, carbonate

or bicarbonate of a pharnmaceutically acceptabl e netal
cation, with amonia, or 5vvithapharmaceuticall%/ _
accept ablir&:llmdiggn'att plnammgeutbelhormmeptablet salt$, aepters, amides,

am ne. resentative alk or al kaline ear |t
i ncl ude @%éemspm?fﬁq geg@gﬁmﬁsomgsssql esc?glpi{;%ﬁﬁ%s thereof.
magnesi um and alum num salts and the |ike.

IllTustrative exanpl es of sone of the bases that can be
used iTFhe whmpeun fwcmnwsﬂpﬂmammm%@@%ta"aea multi-ring

cho e hydroxi de 1

R YRS ARE PR it (B2 fiot i e tabie
Usstainirgra tbte of upmat ﬂ@mt@ffns éﬁaﬂp tadtlheternatomhs selected from N
i ncl ude et hyl am ne, diethylam ne, ethylenedi am ne,

bRl ani ne, di et hanol am ne, piperazine and the |ike.

This invention also envisions the quaternization of

any basic nitrogen-containing groups of the conpounds

di scl osed herein. Water or oil-so

ble or. dis rS|bIef f
or oducl B¢ REGSEMtANYRNtAR AlSAdoKdes dﬁe]raaggilgmpgpaqqltbqps of any o
SHEM oY & ! ivatihi, Stieh hsfine cafpdiiridsest Patiies arto 13

artisan is able to prepare any nunber
of salts gi ven the know edge in the art. Furtherrmre

it is recognized that the skilled artisan R ;
one 20TRel tcampeungdfot REr ther IPRRioNs BiaYso ab.' .t&he form o

SHFAHlpely BAohB, S98F, 800 et Grcoromers, peomete
tiserraus vésivates or prodrugs thereof. Where a compound of the mventnon is
a stereoisomer, the latter may be an enantiomer or a diastereomer. Where
said compound is a enantiomer (or contains a chiral center, for example, a
chiral carbon atom), the form of the compound used for pharmaceutical
purposes may include either enantiomer or the racemate, although one of
said enentiomers may be preferred, such as where it is the active form or is

more active than the other enentiomer. Where said compound of the invention
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of the skilled artisan's practice. |In another aspect,
the present invention relates to conpositions of any

WQ@2008fl407p2 conpounds of the invention, preferabdHUS2008/006015

wherei n such conpound is present in a

ﬁ§‘%r§@(§?ﬁéfrlc‘3l§bhﬁérﬁ(éCg?Pb@MamsCélrcérl%n par with SUbstltuents attached
therapeutically effective anpunt. Such conpositi

\Amqls gcurrtearzﬂ lapnéighationd. aitheltbarisolorms 9& fhe diassu M, may be
s 19 oAb D NGRS oF 68 L8 g v

Cfbrrhbmaywem:tsednn itie Imethod$d of ther mventlon ko the extenbthegnlyave the
or aII of the corrpo nds of Tables 2-13. Any and all
ediipsmacstierletgsdcifical Iy clained for their use
in any and all of the nmethods 31 WD 2008/ 140792
PCT/ US2008/ 006015 of the invention. In each indicated
st r uctmr"ehatmacémt'gmligl -acceptabie sadt” us s cationigt et fenmed at any
ast er

ﬁﬂ'q'ﬁr R Oﬁgr%quh{:h cugglgéo%q r o taur%mgpg:ag%fﬁ“ﬁ%g 3t any basic

t@ Iaﬁ'i tREuR DIEPYRsLth dd1e e tiikeowikiattherdr, rasg@éwfb din WO
( Q‘J Im Sﬁ UF thelyt able. 5 Table | eI SD O el

187/%2:%u(dqhmstww eb adsmubhsheq Semt@mbffé 1Nd)98§’om%>rp®r|ated by
r%Pergncé‘ h%reH).Slég(a%plés %f éﬂ.éB% écndlséltso include acetate, adipate,
alginate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptanoate,
glycerophosphate,  glycolate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydriodide, 2-hydroxyethanesulfonate, lactate,
maleate, malonate, methanesulfonate, 2-napthalenesulfonate, nicotinate,
nitrate, oxalate; palmoate, pectinate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate, salicylate, succinate, sulfate, tartrate,
thiocyanate, tosylate and undecandate. Other acids, such as oxalic, while not
in themselves pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in obtaining the compounds of the
invention and their pharmaceutically acceptable acid addition salts. Preferred
cationic salts include the alkali metal salts (such as sodium and potassium),
and alkaline earth metal salts (such as magnesium and calcium) and organic
salts. Preferred anionic salts include the halides (such as chloride salts),

sulfonates, carboxylates, phosphates, and the like.

Compounds of the present invention that contain one or more acidic
functional groups are capable of forming pharmaceutically acceptable salts
with pharmaceutically acceptable bases. The term “"pharmaceutically
acceptable salts" in these instances refers to the relatively non-toxic, inorganic

and organic base addition salts of compounds of the present invention. These
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*N 530.6 1-6 518.5 1-7 HN 574.6 1-8 *HN N 530.6
1-9 "N''~ 532.6 1-10 NH 32 WO 2008/ 140792

weEansWEZenN8/ 006015 *N ~*- 560.6 1-11 N "HN NeCHUSHBS/706015
1-12 760.9 1-13 No 0 760.9 1-14 ~-N OO *N 560.6

é%ﬁ; |ca£1 l?kge'vg?\lé\meg;’%pgred}rr%%td dNiﬁ%'tﬁ’@ﬂnﬁl isétatibnMnd purification
of the compounds, or by separately reacting the purified compound in its free
acid form with a suitable base, such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation, with ammonia, or

5 with a pharmaceutically acceptable organic primary, secondary or tertiary
amine. Representative alkali or alkaline earth salts include the lithium,
sodium, potassium, calcium, magnesium, and aluminum salts and the like.
lllustrative examples of some of the bases that can be used include sodium
hydroxide, potassium hydroxide, choline hydroxide, sodium carbonate, N*(C4.4

10  alkyl)s, and the like. Representative organic amines useful for the formation of
base addition salts include ethylamine, diethylamine, ethylenediamine,
ethanolamine, diethanolamine, piperazine and the like. This invention also
envisions the quaternization of any basic nitrogen-containing groups of the
compounds disclosed herein. Water or oil-soluble or dispersible products may

15  be obtained by such quaternization.

Such salts are well understood by the skilled artisan, and the skilled
artisan is able to prepare any number of salts given the knowledge in the
art. Furthermore, it is recognized that the skilled artisan may prefer one

20 salt over another for reasons of solubility, stability, formulation ease and
the like. Determination and optimization of such salts is within the purview

of the skilled artisan's practice.

In another aspect, the present invention relates to compositions of any
25  of the compounds of the invention, preferably wherein such compound is
present in a pharmaceutically acceptable carrier and in a therapeutically
effective amount. Such compositions will generally comprise an amount of
such compound that is not toxic (i.e., an amount that is safe for therapeutic
uses).
30
Selected examples of compounds of the invention include, but are not
limited to, any or all of the compounds of Tables 2-13. Any and all such
compounds are specifically claimed for their use in any and all of the methods
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*ONH 1-21 - 564.7 1-22 N 592.7 1-23 N 584.7 1-24
*N~ 592.6 1-251 N~ ~~OH ,N668.8 1-26 N 0 558.7
wa2@3/18788 WO 2008/ 140792 PCT/ US2008/ 006015 5BOI/¥S2008/006015

*0",~OH 1-28 *N 618.6 1-29 0 586.7 1-30 *H N *HN

gﬁﬁlthg |ggzﬁﬂod\"'fh €adn agdiba?éﬂ BHGcture 143 1i§9Ad Is dit@hed via the

o -

atom marked with an asterlsk (*). For example, in Table 1 the sulfur atoms of
the core structure are attached to the indicated R group at the asterisked

nitrogen of the R column of the table.
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N
SN
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642.8 1-36 *HN 558.7 1-37 * HNO- j~ 530.6 1-38 * H
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W@I®8940792 42 *N 34 WD 2008/ 140792 PCT/ US2008/ 0BGDLS2008/006015
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117 Q —
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N
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‘ N N~
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1-23 N
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125 g
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1 50 *N724.8 ~N 638.8 1-51 *HN *N 586.7 1-52 *N
610.7 1-53 *N 610.7 1-54 SN 610.7 1-55 534.6 1-56

W@ 108740792 57 35 WO 2008/ 140792 PCT/ US2008/ 006 0RGT/USBES/@6015
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v 618.6
1-29 o

0
586.7
1-30 HN
. 634.8
1-31 ,

NH* 634.8
= | D
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4-17

O

6828
4-18
610.7
4-19 (p
‘ 508.6
4-20 |
558.7
4-21
. 538.6
N
4-22 (:l,
N 562.6

a-23 Kfo

656.7
4-24 %

638.8
4.-25

N /\\ 534.6
4-26 KJO

602.7
4-27

Z
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4-43 *HN * H N 642.8 4-44 51 WO 2008/ 140792

PCT/ US2008/ 006015 638.8 4-45 4-46 *HN 450.5 4-47 *
WGOBS684079N 562.6 4-48 | T 0 4-49 *HN 638.8 * NPCT/NS2008/006015

764.8 4-50 Table 5 5 NOHR OGS, R~ o NOH Conpound R
*N 560. 5-1560. 5 N5-2 53 "NgJpF32. 9 *N

588. .28, 7 b-4 0 67@ N o *N|590.7 5-6tN

H
-~ 558.7
4-29
. / 630.7
4-31

~ 558.7
4-32
530.6
4-33 "
s O\ 590.7
4-34 o~

4-35
*O\/ 590.7
4-36 o

N~ 534.6
4-37 L
RS N 590.7

4-38

662.8
4-39

N .
] 626.7
4-40 N
x 642.8

*N 614.8
4-42

634.8
4-43 N

6423
4-44 - ”N“Q“é
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52 WO 2008/ 140792 PCT/ US2008/ 006015 *Na 560.6 5-7 -N

588.7 5-8 ;N 640.8 5-9 *N 684.8 5-10 644.8 ©668.8
WG208/187888. 7 5-13 588.7 N 5-14 *N , 837. 01 PGFUS2008006015

616.7 5-16 *N 712.8 5-17 *HN 664.8 5-18 *HN 720.9

-19 H640.18 5-20 "N b6 5-21|. N %388
*N
4-45
4-47 HNT TN 506.6
" 562.6

4-48 H/O
4-49 638.8
“HN \[ l JL

NH 764.8
N f
4-50

o~

Table 5
NOH Q\ R
o LI

/S\\
R NOH
Compound Mw

560.6
51

R
*N
N 560.6
5-2
*N 532.6
5-3
*N 588.7
5-4
0

. 676.7
5-5 . '\dko/\
19

590.7
5-6
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WD 2008/ 140792 PCT/ US2008/ 006015 *N 628.7 5-22 *N-"~
564.6 5-230 N H 640.8 5-24 H N592.6 5-25 O*N

WOZ498/807%3-26 O | ~ 686.8 5-27 N *N 588.7 5PEF/UNRP08/00601S
696.9 5-29 *N 668.8 5-30 R7 718.7 fO 5-31 -

03532~ : : W}JW——E- 34
==~ 535 644.8 N -
5-7 \/l

N 588.7
5-8
" 6408
5-9
N 6848
5.10
644.8
5-11 *N
668.8
*N
5.2
. 588.7
5-13 N
N 588.7
5-14
~ O 837.01
5-15
N 616.7
5-16 ‘
*N 712-8
5.-17
“HN 664.8
5-18
“HN 7209
519 8°
H 6408
5-20 N\/:O
H
" 616.7
5-21




54 WO 2008/ 140792 PCT/ US2008/ 006015 668.8 5-36 N
664.8 5-37 *H N 560.6 5-38 *N N 620.7 5-39 *N 0"
w®I™8G40792 40 *N 5-41 0 620.7 *N 648.7 5-42 oPCT/UBR008/006015

564.7 5-43 672.8 5-44 HN *N 664.8 5-45 668.8 5-46
*N B Tabhle 6 _NOH. Rl __0S=_|

’ r S RLR2O R3
Compound R, R2|R3 MV K68 6-1 H N 55%%008 /140792
PCT/ US22D8/ 006015 H | 74

R 564.6
N
5-23 CO
* H 640.8
= | D
H
*N/Y 5926

5-25 H/O
N 744.8
5-26
&)

686.8

5-27

|
" 588.7
5-28
N 696.9
5-29
*N%

668.8
5-30
0 718.7
5-31 J/ \L
“N
Lo J
5-32 * HN/\/\ 508.6
e | 692.8
5-33
AN 620.8
5-34 L

. N 644.8
5-35 < > <




6-2 * *-N,, H1 754.0 H N 6-3 H*~"N 772.1 6-4 H
754.0 6-5 N 6-6 H* SOH 717.0 6-7 H761.1 6-8 H
WCERS/18B9D 6-9 H NH2 740.0 6-10 H F 718.9 6PAI/US2008/006015
*-, ~OH 745.0 5 Table 7 0, rr ,,0 " CS "SR RO
O-O—Conpound WV—HN O 4544 7-1 (5488.4 V-2 *
HN 7- é_* r 6568 ON~-+*N56 2008/ 140792
PCT/ U 2%)%8/ 006015 630 -4 * NN

664.8
5‘37 *HN/@
560.6
5-38 ,\il:]
3 *O\ 620.7 )
5-39
o>

O 592.6
- | 1Y

~ 620.7
5-41 o

N 648.7
5-42 O~
N 564.7
5-43 L
672.8
5.44 *HN < > <
N 664.8
5-45
668.8
5-46 N
Table 6
NOH
o LI
R1\N/\\S\\ //S/\N R1
o)
éz o NOH FI*a
Compound R4 R, R3 Mmw

| 758.1
6-1 < > < H NN
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NC> 446.5 7-5 *HN 604.7 7-6 / N 7-7 * HN 618.9

546.7 7-8 *HN a * HN 492.5 7-9 N502.6 7-10 * N
waZ®8840792 11 *N Q 504.6 7-12 * N~ JN 7-13 * H\NPABOSHI08/006015

546.7 7-14 *HN 546.7 J-0 7-15 *HN *HNN 508.7 7-16

T-17 *H N 4{9¢& N -1g * [N Jf74.[6 50,0 7-1 =Nt
$50. Gg_27- 20 94.5 514*\(‘{/,!7{22 *N Cﬂ—l‘r'Itjl
H H l 754 .0
i */\/N\
6'3 *
H
. H ONTS 7721
6-4
* H | 754.0
6'5 */\/N\
. H *~_-OH 717.0
6-6
. H *No_-S~_— 761.1
6-7
< > < H NN 783.0
6-8 . CF,
¥ H ~—"~_NH2 |740.0
6-9
. H ~F 718.9
6-10
. H ~_~_0H [7450
6-11 _
5
Table 7
O\\ O O /O
o LT
0 o R
Compound R MW

. OH 454.4
Y
ﬂ\ 4224
7-2 .

- 656.8
eve
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57 WO 2008/ 140792 PCT/ US2008/ 006015 HN 518.

6 7-23

502.6 7-24 N *HN 518.6 7-25 664.7 NN 7-26 O 7-27
N 658.8 7-28 o H* N 612.8 7-2BCT™MUBL008/006015
9--0OH 506.6 7-30 506.6 7-31 * Noff 534.6 7-32 ' N

wo 20481 H78D2. 6

2.7 *N

N 502.6 7-B3 BUA. 6 4* N 7- 35%8530NFOH 5
644. 87_i- 36 Q *MNN 6
446.5
7-5
*HN 604.7
@ Y
7-7 *HN 618.9
546.7
7-8 HN
*HN 492.5
7-9 I N
/:>_ 502.6
7-10 *N
/7 \ 478.5
7-11 N0
/N 504 .6
7-12
7-13 CHNTTTN 450.6
546.7
7'14 *HN/O
546.7
7"15 *HN
NN 508.7
7-16 I
| HN \ 498.5
7-17 N
. 4746
7-18
450.6
7'19 *HN/‘<
+*HN 550.6
D/
7-21 RN 3945
K})H 514 .6
7-22 *N
N
OH

57



7-37 N 58 WD 2008/ 140792 PCT/ US2008/ 006015 Table 8 Os

Ir az. so R~p NR Ri 5 Conpound RR1L MW ~ 451.5
wWOR@81A40492 0 r- *OH 465.6 8-2 *N\-- *OH 561. 7pCT/HBR088/@6015

N *OH 489.6 8-4 *HN *OH 533.6 8-5 *HN *OH 533.6 8-6

T HANOH 505TQuNgG -~/ ~OH 409.5 B8FH18lg N *pH 517.7
8-9 *7 M4 *OH 61,
502.6
7-24 ~
“HN 518.6
7-25
0
7-27 _O 502.6
*HN
*N 658.8
7-28 OH
‘N 612.8
7-29
O
506.6
7-30 “N OH
506.6
7-31 Ny
OH__
OH 534.6
a2 | W)~
‘N 502.6
7-33
502.6
7-34 ‘N
OH 562.7
ras | N )~
N
(o
N 640.9
7-37
$
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1 461.6 8-11 CON* *OH *OH 465.6 8-12 *HN * N-~ *OH
8-13 ON * N~ *OH 493.6 8-14 ~p 8-15 *
Wog“égf.l‘gm%g WO 2008/ 140792 PCT/ US2008/ 006015 R‘Eﬁﬁ%’?@’“f’“‘"s
8-16 *HN *OH 561.7 8-17 HN ~ '~ i *OH 679.7 8-18 *
~\ H*OH 619.6 8-19 rj *M--\ OH 8-20 * H,,-,0 H
*OH 441.5 N 531.6 8-21‘.\§bll * HN *OH 565.6 8-22

687.8 8-23 *N~ N~ * HN $-24 * HNINHz 8-25 NH,
*OH 353.4 *HN*OH 469.5

o LI g
R I 4R
o N

O
R,
5
Compound R Ry MW
l 451.5
8-1 N~ .0
' *OH 465.6
8-2 LN
*OH 561.7
*HN
8-3

*N *OH 489.6
s |

*HN *OH 533.6
o | CL

«HN *OH 5336
o |0

«HN *OH 505.6
v |0

| *OH 409.5
8-8 N~
N *OH 517.7
so |1
* NH *OH 561.7

8-10 /K©

CN* 461.6
8-11 : *OH

)< *OM 4656
8-12 «HN

*N/\ *OH 519.6
8-13 \\/N\

«N *OH 493.6
8-14 k/O
8-15 THNT TN *OH 465.6
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8-26 ,N~ *OH 671.8 8-27 ON 571.6 8-28 * HN * HN NH 2

561.7 8-29 CN,,

WO Q848895

8-31 *N ~~oH

*HN NHz * HN~ * OH 497.6 8-30 off 1
*O *OH 607.6 8-32 NM2I/US20B#06015

428.5 8-33 60 WO 2008/ 140792 PCT/ US2008/ 006015 * NH
~OH-605—7 B34t O *OH 576 & 5P~ 35 ~ ~| 661.7* HNl * OH
53386‘6' 8-36 *HN* 517.7 |8-37 *OH 51f.7 8-38 *N
673°8'° OH [ OHNS- 3
*OH 561.7
8'17 *HNJ\©
. 679.7
*N/\] N OH
8-18 LN A
i8]
H *OH 619.6
8-19 /j
iVN\,/\
OH
8-20 T *OH 441.5
R j\ 531.6
8‘21 Q *HN NH2
«HN *OH 565.6
= 687.8
A |
8-23 *N\JN N »HN NH;
N 535.6
8-24 L_o «HN” "NH,
8-25 NH, *OH 353.4
s O *OH 469.5
825 - 6718
*OH .
*N
8-27 Q\/@
ﬁ 5716
8'28 + HN S *HN NHZ
*N/ﬁ 561.7
8'29 N\ « HN NH2
*OH 4976
«HN
8-30 %0”
; “OH 469.5
8-31 N "oy
0 *OH 607.6
NH,. ~HN 428.5
8-33 @
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840 Na*(}|6278 N* N*OH521.6 8-41 *N *OH 521.6
N *OH 549.7 8-43 |~OH N *OH 517.7 _8-44 *OH
WO%&“?”‘?“”% 45 *ND *OH 577.7 8-46 N *Ove 503. 6PCEU03/p6015
N *OVe 531.7 8-48 8-49 N *OH 659.8 N O 61 WO

20087140793 me USZ2008/ 0060L504N *oH 65%05.8-50 N *QOwe
4753§R|48 51 I i OH 545. 7} 8-52 N *ONk 559.7) t,7
*OH 576.4
8-35 ;@
cl ,
*HN *OH 533.6
8-36 /\©
*HN *OH 517.7
8-37 O
*OH 517.7
8-38 O
OH *OH 673.8
8-39 *N%
*;\O\ *OH 627.8
8-40 :
O
,\O\ *OH 521.6
8-41
OH
N *OH 521.6
8-42 Q
OH
«N *OH 549.7
8-43 \\/j\/OH
“N *OH 517.7
344 Q
«N *OH 517.7
s | 1)
,O\/\ *OH 577.7
8-46
OH_ )
«N *OMe 503.6
8-47 O
«N *OMe 531.7
san |1
*O *OH 659.8
8-49 "(j
0
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8-54 *HN Oy *OH 719.9 8-55 0 *OH 519.6 8-56 Na NH
*N *OH 518.6 8-57 \~ *HNNOH 579.8 8-58 N *OH 577.6

W@208/1007¢H 547. 7

*oH *N 8-60 LI NHz . N *OH 63BCTUSB0§106015

64 N H2

per, *OH 633.7 8-62 *NO 0- * N*OH 577.6 8-63 OH 62
WO—20087 T4Q9792~RCT/US20087 0pegL5~ *OoH J@55/9 8
I *OH 745. ¢ *@O *OH 6618 8-66 NF
8-50 f\O
D *OMe 4756
8-51 i
8-52
* N *OMe 5597
8-53
*N *OH 633‘7
8-54
o~ 20" > 719.9
*HN.__O *OH :
8-55 \g’ \*/
*N *OH 519.6
8-56
NH,
«N *OH 518.6
8-57
THNT TSNS *OH 579.8
8-58 K
N “OH 577.6
8-59
O~ _"OH
N *OH 547.7
8-60 N
“N *OH 633.7
8-61 O~
0
*OH 633.7
8-62 *9
0”0 >
*N *OH 577.6
8-63 OH
o)
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0. H*OH830.1 *N Nom 8-67 0 *OH 631.8 8-68 * NN

*OH 663.8 H869 NN---~-OH O *OH575.7 8-70 * N
WORRSA@AIHA7. 7 8-71 *N N *N 616.8 8-72 *0 ' ~PCF/UN008/D6015
~7 1 688.9 8-73 0-"~- N\ NI 630.9 8-74 *o.-' ~. N,.
588.8 8-75 660.9 8-76 *N 63 WD 2008/ 140792
PCT/ Us2008/ 0Q 8-77 *N *ioonN \ 644. PD5¥e¥t 54b5. 7
8-788%4 5 Tablie 9 ONHZ
0
QTH l *OH 745.9
»N N N
8-65 T
o]
%H *OH 661.8
«N N
8-66 ~"NH,
0o .
O\ﬁﬁ *OH 830.1
«N N N
8-67 ~TTN
o)
*OH 631.8
8-68 N ﬂ\/
o)
H *OH 663.8
*N N
8-69 ~"oH
0
*OH 5757
8-70 “N NH,
®)
K\ *OH 5477
8-71 . -
N N
| N i 616.8
8-72 o N
N | 688.9
g
8-73 0 >N
N | |630.9
8-74 O~ N
| 588.8
8"75 *N *O/\‘\/N\
Q f 660.9
8-76 * PN
N *o/“\/N\




0s O R 0ORO Comound RMVN ND 518.6 9-1 100

634.7 9-2 "NQO578.6 9-3 *N O 15 490.6 9-4 518.6
WONNOYLIHTRA6. 7 9-6 *N 20 -7 N 518.6 *Na 720. PCTHUR004/0§6015

25 64 WD 2008/ 140792 PCT/ US2008/ 006015 Table 10 o o,
il,o I~ ,dR" I ~R

| |644.9
8-77 * Q *O\)\/N\
*OH 545.7
8-78 *

5 Table 9

O
: :
W /;
R’S\b 5 PR

0]

Compound R MW

0.1 *NO‘ 518.6

10 0 634.7

9-2 O/K
"N i
578.6
15 *N 490.6
94

*N 518.6
9.5 .
546.7
*N
20 9-6
' . 518.6
N 720.9
w |00
| ﬁj\ok
25
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O NN, O RL Conmpound R R1 MW 10-1 Illi *OH 533.7

*N*OH 505.6 10-2 *OH 533.7 10-3 10-4 *oH 533.7 *N
waeeos/ 1302k 561. 7 *N N 632.8 10-6 ~, 7 1 *N 704POr/usdogiooo1s

*0o, 1 N*N*~""~N616.8 L,7 10-8 *N *O-NHZ 618. 8

10-9 5 10 65 WD 2008/1 / US2008/ 006015 Tabl e

117 R1 N OOOR Oonpouﬁggﬁ?%?% N Me 531.7 11-1 *

N HS517.7 11-2

N\
Ry
Compound R R4 Mw

N *OH 533.7
101 ‘

"N *OH 505.6
10-2

*N *OH 533.7
10-3

N *OH 533.7
10-4 »

"N *OH 561.7
10-5

*N 'O\/\N/ 632.8
10-6 |

*N l | 704.9
10-7 O SN

l

N SN 616.8
10-8 |

*N *O/\/\NHZ 618.8
10-9

10
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10

*N H 545.7 11-3 *N Me 559.7 11-4 * N Me 533.7 11-5

NH . N-\ H719.9 11-6 LNBoc * NZ--\ H 519.6 11-7
wo-bisa407abl e 12 10 R N R S\~ 'R N,, R2 Conporus20ms/006015

RO R2 MW Me "OH 12-1 N 546.7 66 WD 2008/ 140792

PCT/ US2008/ 006015 N1ABdM32-2 532.7 *N H *OH 12-3

560.7 *N Me *OH 12-4 574.8 *N Me 1 12-5 N 643.9 *N

H 12-6 643.9
N
N
P S~
RSy 1 R

Compound R . R MW

N Me 531.7
11-1

‘N H 517.7
11-2

*N H 545.7
11-3

*N Me 5569.7
11-4

*N/\\NH Me 533.7
11-5 KJ

*N/\NB H 719.9
11-6 K/ oc

*N/\\NH - H 519.6
11-7 KJ

Table 12
Ry
N
R/S\O Nl\ 0’78 R
R2
Compound R R4 Rz MW

“N Me *OH
121 546.7
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Table 13 50 ~ 1 |
Conpound R1 R2 R3 MW N 728.0 13-1 HH I

,0 |

Rl R-.

WOR(08/149792 724. 0 13-3 HN 742.1 13-4 H |

0 O0O'NR2 R3
714.0 13-2

724. PCT/US2088/006015

13-6 *a~ H*.. QH 686.9 13-7 H 731.1 67 WO
2008/ 140792 PCT] 08/ 006015  }3-8 H [~~CF3,5£53. 0 H
1~~ Nip.710.0 -9 M13-10|H *-, ,,F 688.9 *84- H| 5307
1,~~0H 715.0 |1 5 Tablle 14. Gene Np. Gene Nane |1 '
Activatin trapsgripiptron fadctor H 2 AHNAK .oy
nucl eqpedt ei n| 2 |Al dp-keto [reductase famly 1, nmenber gg07
C2 (di hydr odi ol ydr ogerlase 2; '
*N Me *OH
12-4 574.8
12-5 NS 643.9
*N H (
12-6 '
Table 13
0
o LI g
R1\N’§\ /)s\N’R1
| O )
R2 R3
Compound R4 R> R; MW
. | 728.0
13-1 H NN
. H | 714.0
13-2 o N
H H | 724.0
2 */\/N\
13-3
H
. H SONTS [ 7424
134
. H | 724.0
13-5 */\/N’\
. H *~_OH 686.9
13-6
. H NS~ 731.1
13-7

67




3 biIe acid binding protein; 3-alpha h drox steroid
Basi ¢ heli x-1 oop-helix domain contalnln
‘V08W§§§W@2 2 5 CD200 nol ecul e 6 Cherpkine C- CPRHLISEH08/006015
ligand 20 7 Chronosone 13 open readlng frame 15 8 C

I di ne deam 9 h| dro4enase $%$se SBR)
fam’{yb e D\NA damage- i nduc ranscript]3
H+—Prad—Hs Q frofrof o0, thfgr+y—B—mem fZ’FaTdﬁ

famly C' meber 121 &ppg

1(;zlogomal 0g,
pleca X | ase omati ¢ L-am np acid decarbhox | ase |4
PDual specifi ci phosphat ase 1|15 Dual spegificity

phosphat ase OItWGIIHri nb\gﬁe pr ot eéigagd 17/
GAB/|\3A|d ecq=p at ed pro1 I|ke 1 18 GABA A

eceptors—asspgct-ate otetA—t Jr}é
di ffg t| dt,r 15 20 GTP\bl/\ch/ng pr &%
OMeE eddif skeletal miscle 21 Helicase

| ynphoi d- specific 22 Heme oxygenase dec clip 1 23
H stone cluster 2, H2be 24 hypothetical protein MC
14376 25 1L8 26 Interferon stinulated exonucl ease
gene 20kDa 27 Interleukin 32 28 Interleukin 8 29
5 tagmg|m4 al pha 3 30 Lysosonmal trafficking regul ator
31 NADPH oxi dase 1 32 Cptlneurln 33 Protein

pllvy:é!dgmbe i -e‘ﬁg“ﬂlzﬂ'\ ry—Cmhibitory—sobunt—15A—3%
FTEN T HUULEU i@ty B ardcHptoR factos 3_Has_onmoi 0g gene
am Typ TEMbEraAdNAR FuddobRtditis C
Aldo-keto reductase family 1, member C2 (dihydrodiol dehydrogenase 2;
3 bile acid binding protein; 3-alpha hydroxysteroid dehyd
4 Basic helix-loop-helix domain containing, class B, 2
5 CD200 molecule
6 Chemokine (C-C motif) ligand 20
7 Chromosome 13 open reading frame 15
8 Cytidine deaminase
9 Dehydrogenase/reductase (SDR family) member 9
10 DNA-damage-inducible transcript 3
11 DnaJ (Hsp40) homolog, subfamily B, member 9
12 DnaJ (Hsp40) homolog, subfamily C, member 12
13 Dopa decarboxylase (aromatic L-amino acid decarboxylase)
14 Dual specificity phosphatase 1
15 Dual specificity phosphatase 5
16 Epithelial membrane protein 3
17 GABA(A) receptor-assaciated protein like 1
18 GABA(A) recepiors associated protein like 3
19 Growth differentiation factor 15
20 GTP binding protein overexpressed in skeletal muscle
21 Helicase, lymphoid-specific
22 Heme oxygenase (decycling) 1
23 Histone cluster 2, H2be ~
24 hypothetical protein MGC 14376
25 IL8
26 interferon stimulated exonuclease gene 20kDa
27 Interleukin 32
28 Interleukin 8
29 Laminin, alpha 3
30 Lysosomal trafficking regulator
31 NADPH oxidase 1
32 Optineurin
33 Protein phosphatase 1, regulatory (inhibitor) subunit 15A
34 PTEN induced putative kinase 1
35 Ras homolog gene family, member F (in filopodia)
36 Sclerostin domain containing 1
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10

15

20

25

36 Sclerostin domain containing 1 68 WO 2008/ 140792
PCT/ US2008/ 006015 37 Se uestosone 1 38 Smal |

wWEe@BigE92 i ch protein 1A 39 Small proline-ri chP@r/OSm®08$1006015

1 B (cornifin) 40 Small proline-rich protein 3 Solute

carriey fam I[Sequestddaine@ni C am no acid transporter, y+

Systemg 41 resiiiproline-Ach bted3,A NDCB0O ki net ochor e

conpl e® conpdreandll prdliogritiogrotein 1Bgrewifiz ae) 43 S- phase

ki nasetoassoci|anead poolio¢-ecmprte(n®45) 44 Tubulin, alpha 1a

I'n accor dancd Selutdcarties fAnulydgsatinpic antieo gridigangporter, y+ system)
i nventdlon j s |digrekerdt to use 5 of the compounds of

the irfentior SRC25cNPGEO kinglechaiesamplex SompRIaNt: homeleg(S. cerevisiae)

in _pdst i cul 4rS-phase kipase-asseqiated poleinA (PAYr t he

treat fént of [{TWRHINGAIPAIIA comounds—ofthe -Avention
wi Il thus be present in pharnmaceutical conpositions
contai ning conpounds of Forrmulas | or Il as active

ingredients, in adm xture with pharmaceutically
accept lataczovadricel with Hrelfaregoipy ethespresemntanventisinuigetiregtgd to use

10 phar maceuti cal ent that does not itself . .
s cabonats of B MYRRRsS HarKT dpolel i o feeaments, i
| i BIr rhedRhitehts LBEfUE FSTAGI trdatiend bl trho/ Tiheycdrapounds
adm ni stered w t hout undue toxicity. Pharmaceuticall

afdbptinvgrdionawilli thus bei presgakin pharmaceutieal qqrnmﬁéﬁp%gontaining

i quids suc r li ne, vee et:ha : :

AT RIER PO 5P 26, ANE et foacure win

Zﬂ’l‘a&m‘acégﬁcal salcceptdbl hashidés r asgi exdipientst r abich includes any
e

PRATTARUen| RS B! GPEpinmt et Ines 1)® BEGRIED of antibodies
T T ] TR 08 GRSk, SR SpRehehay oo
Chﬁminlktténedc wyitheut  addueé pt@xjcitw§ ePbarnsagstuticaliy i E_erpIaj)le carriers
R B kTG Sk Sl 0, o, eyl thanol

Widd! théd 8ikE OTRIRIIAG  cdrR€rsPUSSRANtN ifBiEIRYI Sptayelfer eashiband other
a nethod for preventing or treating a disea

se
asspiatenetragt drlivery ninfge defivenyelpetne ephibamiessysiamof thorough
particul ar _se jn I I S
a@ﬁ?"fﬁsﬁ%%r?ﬁgﬁlﬁ%rﬂiaaq%g'ﬁ%l#na?&ae e eé:% ﬁ{vgig'arrdtj)'un%tntsdf ag d other
coxansiond i présented in REMINGTON'S PHARMACEUTICAL SCIENCES
(Mack Pub. Co., N.J. current edition). Use of such carriers is well known to those

skilled in the art and will not be discussed further herein.

Also in accordance with the foregoing, the present invention relates to
a method for preventing or treating a disease associated with a change in
levels of expression of particular sets of genes in a mammal comprising
administering to said mammal an effective amount of a compound of the

invention.

Compounds according to the present invention will have the effect of
reducing size and number of tumors, especially primary tumors, in a mammal,

especially a human, in need of such treatment. A statistically significant
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manmmal , especially a human, in need of such

t chahgein theAnainbers bf pAmaYy b b ftista82indells will typi

2008/ 140792 PCT/ US2008/ Tiaty SurHo! bl FftastaSiiiffells willtypically be
At raskapout 10%y Pirferalin208si 3% g5, 79 % 90%t gpineae y

be at |east about 10% preferably 20% 30% 50% 70%

90% or nore. In accordance with the present

i nvent imaccoldanagewitls thle presdradnientiin the dgentddescribed herein
reat nrents of the nedical

nbi d with h
B BF GiothiBed i atheicirenimenta of the Bedisal conditions described
c heram hui@p bs%théaehémﬁgrﬁg% ggai*aﬁﬁn 'tma{m%?&fiﬂgﬁunotherapy,

surgi cal treatnents, e conpounds

t Berdical drewitmentrayand the like. Thedompumdsdofithe dovdritioatrnag also be
i Lh. t.her ents as, painkillers, diuretics, L

aabhTHRled o Sonfghon g She otk agenis s peimisliars. diuretics.

sapidiaratiess, antiirats, 10ahhBioBes Ut IntritidhaP0dsGhSEkeRS, anemia

t herapeutics, bone therapeutics, and psychratric and

pHIRERIR Wisise ANloedh slattieattherpeutice hpnattherapsiuticheand psychiatric

g | i rg%% se is made by the clinician,
e. gaeez%ﬁ{gg%éfgﬁe erust%gf factors known in the art to
affect treatnent 15 or predicted to affect treatnent.

CGener al.l t.he.dos egins with an anmount sonewhat
| ess thﬁ#’f'}ﬂ'éa'&ﬂﬂiﬁug?%o%@faﬁaah tieatmest desed ipymade by the

Sﬂﬁiiéiah,”@.??,%ﬁ@ pa‘r%é?é}giﬁrfaf%?é kn&?ﬁ ifl e %?tdtooéflfevcé treatment

opti mum effect Ts achieved relative to any “nega
sefdereshictedte. affert treatomedi Genedallye toé dosepbegids with an amount
1. A ding to this invention tqg,obtain,
SYIhaBAEISE R45 Bie bPimih 4858 angt Bcheiderd trsmal increments
ctheressfterbentildtHeedesiied by dofiguAr éffset! &' agh tgé}?v‘aes
surroundi ng the case, incldl?gi ng, for exgﬁp{eg,gaﬁ e to any

Jpative Sidgrfiectsd adni ni stered, the route of
adm nistration, the condition being treated, and the
i ndi vidual being treated. A typical daily 25 dose

(agm' i et lesmbliﬁm db?‘ngl of oat:)ordbugd%gadm/ifsﬁeréw Ecé@mr?g Nto this
a _dosage, | e . 0 rom about . m\:].gtoaqut

S0 B8 0 BbTin Whetaraticanndlor RrAPRUBFIS cresiadimel ourse, be
tdegerinfineatt irélH : ' :
e 0P fhe, BaRiGNA CLrAThSErRER SARARIR e, tabp, Meiuding,
febaxamele, the spegificocaropaim adatnisteyéd gtheFauto0s asmihistration,

i SRR B el . PR BB, PR Fvca ciy
ogeb@drinidtdrgd datsihgleneddRidedN8oses) will contain a dosage level of
from about 0.01 mg/kg to about 50-100 mg/kg of body weight of an active
compound of the invention. Preferred daily doses generally will be from about
0.05 mg/kg to about 25 mg/kg and ideally from about 0.1 mg/kg to about 10
mg/kg. Factors such as clearance rate, haif-life and maximum tolerated dose
(MTD), while not specifically recited herein, may be readily determined by one
of ordinary skill in the art using standard procedures.
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of ordinary skill in the art using standard
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synptons typically by at |east about 10% usually by
at | eagtn z:dﬁwtlvé%monhefcﬁf abtherapeutic agill ﬁb@ﬁ!at@oﬂ% @Ymptoms

era east about 50% Alternativel
g%(ﬂl?% é}ﬁ %fe%$tg¢mqtowm usuatakytatdeashabaitg?@ b4; prieferably at
O'Ieésrta§56&1k'3'@%, Vﬁ{drguﬁreﬁef:a%veét fls a%%’ S ggf/? Alternatively,

fected. Such vv|II resu .g., stt
sﬂgbdlﬂatmnpf naigchtgpumawill friesn that thegagratior loe tmﬁfﬂ&mg of various
cte Thi

d
Chaffentel Dt Rrfiteedos\Cronliosili ina 6 simteticaly significant
t a8 quRintifidbleothdriyedsih tﬂé%mgé‘ftseopéell%rbé’fﬁgo fFe‘éfEH Jhis may be

progression, size,  or growth may al so be nito
18 Jacreass nbth%ap@uers phtargeégeuﬁ beimgeattiacted withinea tine period

~9hH Q?g%‘f%y g’ﬁ‘*@}ﬁé‘?’&?ﬁg “98%'0% gké?rg(rjahwﬁt@ may also be

dirsovitdesd.i S sel ect ed fromthe group consisting of
cancer, cardiovascul ar disorders, arthritis,
osteoporosis, inflammtion, periodontal 15 disease and

skin dlr‘?'%{rﬁcﬁﬁér a‘“s?@ef ' ﬁie'”%r@gé'ﬁtn'lrf\} ‘?{tloﬂg &9t B Y Bhethod for

in need of such t ment” or preven
t peaveptiog i caltieatiegf acdmedemmmdula)h‘eda bycan@r@un@eﬂé tRgression,

TN S
té@r@tdxﬂé@carar agBbidural | dithritRNCESteBpotd DT |rﬁﬁhﬁﬁéﬁ§’r\ R'eﬁodontal

manmal  conprising admnistering to said nanma
e¢'§@€$$ @édeﬁkdbﬁm@@soﬁommlslnma@mumsﬁerlngrtefasrrmmhry\al in need of

|nverﬁtt|?%énq‘ I co rﬁ%'gggzap thy?zieg{egq %gﬂtn gﬁectﬁ e?mQHf‘t of a

byompduhabf tie iplveptien. or nore genes found in a cell,
especially a manmalian cell, such as a cancer cell,
preferably colon cancer and nost preferably

adenocmr&bpg}gﬁr d EMiSo dd@w‘?\ggf{ﬁ%%ser?tr |n9§ﬁwnggrrgeg$tgs Sa{e{ﬁ%thod of

i nvention can e use erm ne or

direyenting, Hyeatitgy er amalintatimgdcdmddraor maunktagasiofin a mammal
unds of 30 the invention.

APseliar i FEng Borai; MiwBel 20 eHaRya @ Gempgund of the

riegantiire prefefals! re%%'td ﬁ’la\fﬁt"n%W% é’hnﬁf ap.se normal
cells, especially normal I's of t sane tissue or

organ as the cancer ceIIs a set of genes can be
det er M Gompounds of the invention will commonly exert a therapeutic

effect by modulation of one or more genes found in a cell, especially a
mammalian cell, such as a cancer cell, preferably colon cancer and most
preferably adenocarcinoma. Thus, a compound, or compounds, of the
invention can be used to determine or demarcate a set of genes by
determining modulation of such set of genes by one or more compounds of
the invention. For example, where a set of genes is found to be up regulated
in cancer cells versus otherwise normal cells, especially normal cells of the
same tissue or organ as the cancer cells, a set of genes can be determined

by their common property of being modulated (based on a change in
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by their conmon property of being nodul ated (based on
a change in 71 WD 2008/140792 PCT/ US2008/ 006015

wexpsresdDn of the genes, such as a change i n PEL/BSN8/006015

amount of RNA transcri bed or the anpunt of

ﬁYé’@s%hd@f ROGERS, byudhhisd 8XBh&SsGeE OR) rdteé or amount of RNA

tacting such genes, or a cell containing such
gmnbaﬂtw thee agroursref pelypeptide gpadusr byr saideexpression) by

nt.l on e y f
YT s LBefeh B, et U LSO TorBBl i ofe o more o
Qﬁ&p@ém sundsest the inventioant e igxtentSot suchdmoaulation may, of
may i nclude the increased expression of

[l th .
ROUES i bR delgiark o the @moyrDfgRaid £opIPQ s‘%!t‘}omSﬂ‘énds used in
dRE " Saed; n?(@tf&sf'r%ugtl fnaHal){gﬁEff?ﬁeotBet |H€réa%bd é’iprb@ﬁon of all
i'nérease | W expression of SO he genes of
thé deterndieed emsed (ezprties geons of the Iaet)sthermeaae@ewgreSSIon of
@jt nodul ated by the 10 test. co

Labiss pheseat Al e Copame inssxaras on Sl SanTs A B fepgs of the
IsotMid g8&eladed eéi(p@eﬁraﬁ%f Mhershghest a géhes not Addulated by the

pr esent I nvention relates to a gene set wher ei n
dept earvponnaditheccarnpaent eisedfin santactipadhe genes or cell containing

TRRHH 36 B8 Binec Rt S ethngER ABIRRy oSl 1.0 ot

enbodi ments, expression of each nenber of said gene
set is increased as a result of said cont ac

ng or is .
decr eabliep, 48e presanfinventionicelptes te 43¢y Sel W F?g'i‘ ﬁéplresssmn of
e i r tofi

e ' h@?ﬁuctﬁergggg%yg%e §eln%g§%@r%%%d %egrr?g{?eof ébrﬁactmg said
e fdat ditheas copnpmess, ofs theh iasesticret Iof s;g@nf@s @ﬂnbodlments
of which 2Q ar rmdlat(gfd a_conpaund of $ .
|GXPERESION Rtk Sonald apaRram iy Neastitas a result of said
té?ﬁfté’&ﬁ%bﬁ&%é&ébse@ aeha ?és@ﬁé%lé%oﬂlfédtn@emﬂa%thé? OPreferred
agent e present invention also relates to a netho
feynbadistérdr the ggn@aﬁt:@rpre@ent iind cetkeBach asgeneg petwill commonly

T bR b B804, SO e B et A wncn

Efreafballated bpteecamhpdedd af thelpeentibn Wreremrmmhmbzmpbund has a
Table 1. In selected enbodi ments, sajd cancer is

swesdirtherapautis effartesushsas begAmant: ”eﬁﬁ&ﬁ“ﬁa&e”t

cancers contenplated by the nethods of the invention

i nclude, but are not limted to, one or nore of colon
cancer

cancor THE PRSI GV R f8 el 1 aneuil RirathBhorating cancer
&delnu@fﬁmt Metagrasigpnsa sarandl dw}lm'iwmgalaldnhlalste;rmg:tmsami mammal

an effective amount of a compound of the invention. Especially contemplated

are uses of the compounds of Table 1. In selected embodiments, said cancer
is a sarcoma or said cancer is a carcinoma. Specific cancers contemplated by
the methods of the invention include, but are not limited to, one or more of
colon cancer, adenocarcinoma, rectal cancer, colorectal cancer, breast
cancer, lung cancer, ovarian cancer, adenomatous polyposis, and

hepatocellular carcinoma.
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WO 2008/ 140792 PCT/ US2008/ 006015 The invention al so

provi des conveni ent nethods for the synthesis of
w@eospownTek of Fornula |, according to the generBCT/US2008/006015

synthetic pathway presented in Schene 1. The starting

sul f omple Ghiettiofesisd GrRNIdES ebhwainiest MmetlibdLedr the synthesis of
chl orosul fonyl ati on of the corresponding aromatic ring

sgmmmnmi oblyomnulal Ioacmndimtmmeagerw#r%\th%tt%péhhwacymf@sented

:‘rg eéf’é\d/?f;;m% §&gﬁ$q?%§mﬁn§lg?b@nsdéggﬁt 2N, We! Bofiféd by direct

%HIér@B@ﬁ@)rﬁiﬁétlori oﬁotﬁwuaﬁlﬁeé’p@m‘in@eaaﬂﬂatlcomlagl ysystem or by
transfornmed into derivatives 3 which sonme_cases

5 ghiginaliony phdRnEPRIPPHAIR §HIPRIG ﬁﬁQsi’%V%tW@m Campgygds 1 are
&g?é@c\mtﬁ% SQZ-rﬁ%gfbgr%& %?@cﬁ?ﬁwdﬁés PRI §ddohddty sulfonamides

nodi f I ng properties,
2. aDomipbunds Pkasree additioniatly trasustbrotetemdo dexiampiEs 3 which in

15 Most of the compounds di scl oged herei re .

SR @asmﬁfemengﬁow%%waﬁdm& Mo ehysice-ghemical and

Sﬂ{dﬁ ?Rf ﬁlgstguéﬂ‘eaéleé!ﬂuﬁhtyswt\hﬁtérc mOdIerd proteln
way presen In Schenel. Schene™1 O, OR 0 X

10 Randipg@roperer3stabilitysin 5b|sma toudcity, amq. others_ NS SN.
OROREROORa O0Y 23 20 The foll ow ng
Schenes and Exanples are intended as an illustration
of and not a limtation upon the scope of the
i nvention as defined in the appended clains. 25 73 WO
2008/ 140792 PCT/ US2008/ 006015 Scheme 2 0 CNH O ps' |~

I~oo\ll~1~0 Il SO NgAMPEE® 0 0 p O O

15 Most of the compounds disclosed herein were prepared from the
corresponding sulfonyl chloride derivatives according to the general synthetic

pathway presented in Scheme1.

Scheme 1

0
2 3
20
The following Schemes and Examples are intended as an illustration of and
not a limitation upon the scope of the invention as defined in the appended
claims.
25
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1.27 NH2OH x HCI NH NNOH NONa |, | OEDACOI, I, O
EtONa Ol | OSS S. SS GNOONOHONON 0 O

WE2Mm8/1HME-' | 2.22 2-22 x 2Na N' 5 EXAMPLE 1 PCT/US2008/006015

2, 7-bi s(azocan- 1-yl sul fonyl ) ant hracene- 9, 10- di one
(S'c‘r%?ﬁe 30 Ant hr aqui none- 2, 7-di sul fonyl chl ori de (1215
3 mmol e) was di ssol ved in 100 nL DCM The

sggugl on \as cool to -50C Jo this solution was
adde T~ (8 apet hyl enei m ne, foll owed
by 19, OG’O °|sopr0'p t° [lD ln.£ The reaction
m x¢Use vas dtirred a mntn*pefr@e for 4 hrs.
Sol vent was evaporate nd t hg, residue was treated
with 1 NHC, 15 filtered off, washed with water and
dried. Crude material was crystabliored from
chl or,of ormhhexane to give 1.034 g (91% of yellow
compdung™4<"27. HI-NVMR (CDC13) : 8.70 (2H, d, O and
C8;, 8. 4%0(2H d, &4 and C5) 81 22 (2H, dd, CG3 angons
C6 H, n), 70 (2 S 20 EXANPLE 2
2 (}3 KL Hié-“& ()é ;: eﬂgﬁi 0@‘0
|0|?reo(“2 2) Tepr@t frd‘ﬁﬁE% e 1 ( Nona
lAeLd,e mL of ri di nezand 5 hydr oxyl ammezua
hydrocHLor (1.5 g, 21.5 nmole) was sti rred at 95C
for 36 hrs.' Pyridine was evaporated and the residue
was stirred with 1 NHA (50 nl-) for several
m nutes. Wiite product was collected by filtration,
washed 74 WD 2008/140792 PCT/ US2008/ 006015 with
wat er and dried. Crude material was then crystallized
from DCM hexane to give EXAMBLEOTY of a white
compound 2-22. HNWR (CDCI3) : 9.05 (1 H dd), 8.75
(1H, dd)z 7-%13?(526&&1 -Adisulfortyi)drithrhcéleg-9, 70-Biore 4 -2m) ,

3.20 (8
Anthraqumone -2,7-disulfonylchloride (1215 mg , 3 mmole) was dissolved in

100 mL DCM. The solution was cooled to -50°C. To this solution was added 1
mL (8 mmole) of heptamethyleneimine, followed by 1 mL of

diisopropylethylamine. The reaction mixture was stirred at room temperature
for 4 hrs. Solvent was evaporated and the residue was treated with 1N HCI,
filtered off, washed with water and dried. Crude material was crystallized from
chloroform-hexane to give 1.014 g (91%) of yellow compound 1-27. H'-NMR
(CDCl3) : 8.70 (2H, d, C1 and C8), 8.47 (2H, d, C4 and C5), 8.22 (2H, dd, C3
and C6), 3.22 (8H, m), 1.70 (20H, m).

EXAMPLE 2
2,7-bis(azocan-1-ylsulfonyl)anthracene-9,10-dione dioxime (2-22)

The product from Example 1 (1.0 g, 1.706 mmole), 5 mL of pyridine and
hydroxylamine hydrochloride (1.5 g, 21.5 mmole) was stirred at 95°C for 36
hrs. Pyridine was evaporated and the residue was stirred with 1 N HCI (50

mL) for several minutes. White product was collected by filtration, washed
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1.70 (20H, m. 5 EXAMPLE 3
2, 7-bi s(azocan- 1-yl sul fonyl ) ant hrace ne-9, 10-di one

waelr@sitmeodi sodi um salt  (2-22 x 2Na) 10 A mi xtRCEUST008/006015

compound 2-22 (620 ng, 1.0 nmole), 35 nL of DCM and

Zmifh Wate0hnd dMedodirude ehdtexialwak theh loaysthllives feim DEM-hexane
heating until a clear solution

ttaeglv,@wpu 08 (RA%)Rf e Whilgorarpesned 214 "érw\"ﬂ]@dﬁ)ﬂa% P05 (1H,
5 Yal
250, 7378, ] Bt e AEISkag b s o, m)

dr.veq20d, gi)ve 660 ngy (100% of the title conpound.
EXAVPLE 4 20

9, 10-bi s(N - (3- (di net hyl am' no) propyl ) - N- et hyl car banmi mi
doyl oxyi m no) - XAMPLE 3
2, 7-bi s(azocan- 1= yIsquonyI) 9, 10-d1hydr o- ant hrace ne

Lﬁg@g{adzﬁ?c%ﬂ ))Igﬁlﬁoé?g;mhr @R%@?o%-?:ﬁ gz Jﬁg'dr![%o%@m salt

EDAC were stirred at 60C The reaction
m xture was condensed and chr omat ogr aphed by HPLC.

?kafeﬁé of BRI z‘-qnt(eaolrﬁg 1 bhﬂndﬂéy rsgdnnrcs:dmm and 22mL

were acidif dditi on of mL of

aofd! M\sapunuteétmom@e i ?H@i&@' WBISGSt reswith h@éﬂna Lg%lbw&ﬁf solution

Ry 0 BRI S 58 o s

RHis4&88 48/ 9%615ell&ﬁfwm 03 ﬁ\@l@ct(ﬂ/aé coﬂ)ectéd W‘iﬂtr@tld‘d\ washed
2-22 x 2Na Boc HN - Br , O
Nvith ether and dried to give 660 mg (100%) of 'the tlﬂe compound

EXAMPLE 4

9,10-bis(N'-(3-(dimethylamino)propyl)-N-ethylcarbamimidoyloxyimino)-
2,7-bis(azocan-1-ylsulfonyl)-9,10-dihydro-anthracene tetrahydrochloride
(3-18)

Compound 2-22 (442 mg, 0.75 mmole), 4 mL of anhydrous chloroform and
400 mg of EDAC were stirred at 60°C for 1 hr. The reaction mixture was
condensed and chromafographed by HPLC. Combined fractions con@aining
the desired product (MH*=899) were acidified by addition of 5 mL of 1N HCI
and evaporated to dryness. The product was dissolved in distilled water and
lyophilized to give 530 mg (68%) of white title compound.
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I 1 01 0azO 'S, S+ 'SN, S N NH Boc 4M

HCl / di oxane H2N, ,-,~, ON H2N, ,,~ON | | OS1 / |
wo 2801591 , | , SO+ ONO QONOHOQ ~ 1 3-28 BcRuSNbBE006015
5 EXAMPLE 5 '

97\&\%- L 8[ (3-am nopropyl ) oxyi m no] - 2, 7- bi s(azocan-1-yls
fonyl)-9,10- dihydro-anthracene (3-24) 10 To a

sol ution of conpound 2-22 x 2Na (320 ng, 0.5 nmole) in
DMBO (2 nl) tert-butyl 3-brogggs opyl carbamate (180
ng, 0.75 nmmole) was added andjjthe 76 WD 2008/ 140792
PCT/ US2008/ 006015 m xt un@e™y S red at room
_tenperature for 1h. Wil ed yds added £o the reaction
m xture and preciglt Nes% prod \@m extracted with
et hyl acetate. e extract \/\BéN%Irl ed(w th sodi um

sul fat e, evaporat ed—"and t he-22aeNaue stirred with
4N HCl / di oxane (5 nL) for 1 hr. Solvent was evapor at ed
and the 5 residue was dissol védBph net hanol and
purified by preparative HPLC. | Hicgeti dis cont ai ni ng
the maj or product were acidifiged with hydrochloric
acid gand evaporated. The residue was @pssol ved in

wat el["?and | yophi lized to provide theyitle gpnpound
as lehWhl‘r@rl de salt (170 ng, 44%yi él/\f/rNZ

st eps). ). 10 EXAMPLE 6
g Nooob:
o]

4M HCl/dioxane

5 EXAMPLE 5

9,10-bis[(3-aminopropyl)oxyimino]-2,7-bis(azocan-1-ylsulfonyl)-9,10-
dihydro-anthracene (3-24)

10 To a solution of compound 2-22 x 2Na (320 mg, 0.5 mmole) in DMSO (2 mL)
tert-butyl 3-bromopropylcarbamate (180 mg, 0.75 mmole) was added and the
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10- ( 3- am nopr opyl ) oxyi m no- 9- hydr oxyi m no- 2, 7- bi s(azoc
an-1- yl sul fonyl)-9, 10-di hydro-ant hrace ne (3-24) 15

wah@stat7be conmpound was i sol ated as a second NMeEDUS2008/006015

product from Exanple 5. Yield: 20%after 2 steps. M

Sy 1, A B B Tomplia 9O AOIETBS s o v

@Saction Hhkﬂuae\mﬁoweslmwmowns werp extacted with emyéécetate

[T e v idecvif sy Tl dovab s RE. arld B Bfaue was

titedd with 4N HCl/dioxane (5 mL) for 1 hr. Solvent was evaporated and the
10- net hyl - 9- oxo0- 9, 10-di hydroacri di ne- 2, 7-di sul f on

deslluer was Alissolved einofmathanst randdryrified é{ylcnlﬁpee/?élve HPLC.
(I-Ara%tlcgns %8n{H?F? hs)thgnﬁi\a;or product were acidified with hydrochloric acid

and evaporated. The residue was dissolved in water and lyophilized to
provide the title compound as dihydrochloride salt (170 mg, 44% yield for 2
steps). MS 703 (MH").

EXAMPLE 6

10-(3-aminopropyl)oxyimino-9-hydroxyimino-2,7-bis(azocan-1-
ylsulfonyl)-9,10-dihydro-anthracene (3-24)

The title compound was isolated as a second major product from Example 5.
Yield: 20% after 2 steps. MS 646 (MH").
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chlorosul fonic acid (100 nL, 1.5 nole) was heated at
reflux for 5 hours. Reaction m xture was then

w@endanserl, cool ed down to room tenperature anpC1/BS2008/006015

poured carefully on 500 g of ice. The yell ow

S @dhe hat e of product was coll ected by filtration,
washed with water and dried to provide 8.1 g of the
title conpound. This material was used f or next step

-W thout purd fincation. 78 V\D&Q@éﬁ/ 140792
PCT/ uszo 6015 “) EXANPL Eg Y O O
2, 7- bi (35570 Iplper|d|n1ylsulfo X Cl

cridin-9(1 C}Qjone (11-4) 5 To a soFUtcon of g

10- net hyl - 9- oxo- 9, 10-di hydr oacri di ne- 2, 7-di sul f onyl
dichloride from Exanple 7 (810 ng, 2 nnDIe) i n| THE20
nm.) was added 3,5-dinethylpiperidine (2 nL, 1 )
and the reaction mxture was stirred at room
tenperature for 6 hours. Solvent was evaporated and
the residue was 10 treated with 1 N HO (50 nL) and
stirred for 1Q mnutes. Yellow rodugt was coll ected

by filtrati ed V\Atha%‘?% AN met hago!l -Mx
dried.oCr At effi acb was <crystari i zedD\f J

R yanot” t de 900 p 0~y
. |\/ED560 SVHH) . 01{?@%5 9 ¢ o  © Q/
s(3, 5-di net hyl pi idin-1
-yl sl fonyl ) - 10- met hy| acri di ne- 9( 1 - thiont"%0 A

m xture of conpound 11> (5%0 ng, 1 mmol e), anhydrous
tol uene (10 )NH@Rd Lawe eagent (820 ng, 2
nmol e) was refyd uxed for 4 hr3 ne was renoved by
evaporation. To the residue met (20 L)
added, st

rre;{d for few mnutes at omte e\rNgture

and th ct el I ected by filtratg)
LNgOR - title conpound B 4N

”beN I\% > | 7o

T

to give,

NEY10 N
's(% 5- len@t"hy?le}-i/ae)iil n-1-yl sy f nﬁ) Nydr o>?yi K/’j/

m nof | 0- methyl2 4(9H 10H)} - acridine (134-4) 30;?) A2-5
sol ution of

2, 7- bi s( 3, 5- di et hyl pi peri di n- 1-yl sul f onyl )NJ0- net hyl a
cridi ne-

EXAMPLE 7

10-methyl-9-0x0-9,10-dihydroacridine-2,7-disulfonyl dichloride

A mixture of 10-methylacridin-9(1OH)-dne (4.2 g, 20 mmole) and
chlorosulfonic acid (100 mL, 1.5 mole) was heated at reflux for 5 hours.
Reaction mixture was then condensed, cooled down to room temperature and
poured carefully on 500 g of ice. The yellow precipitate of product was
collected by filtration, washed with water and dried to provide 8.1 g of the title

compound. This material was used for next step without purification.
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9(10H)-thione (290 ng, 0,5 mmle) in pyridine (5 nL)
was added hydroxyl am ne hydrochloride (210 ng, 30

wormBa)o7and the m xture was stirred at 100C fPCT/BS190&006015

Sol vent was renoved and the residue was treated with

35 water to renove excessEfaANMPUE® Y| am ne. Crude

material was crystallized from nethanol - water to

give 245 ng (85% of the title conpound. MS 575

( 12:7-bis(35-dinetiegpiperidin-byts uboopbridomethylackidipt9{19H)-one
2, 7- bi s(3, 5-di net hyl pi peri di(1434)yl sul f onyl ) - 9- ( 3-

di met hyl am nopropyl )i m no- 10- net hyl - (9H, 10H) - acri di ne

(fi?- 8) sdlutiomn >gfurf-piethyl-9-oxo-9,10-dihydroacridine-2,7-disulfonyl

2, 7- bi s( 3, 5-di net hyl pi idin-1-ylsulf [ )- 10- hyl
e o mar 105 bbb ) Ve s
.= i, et ' ' : . .
oy FE P SORFRY 0 e (o, e was s
rarboml teynmaranoe doed hands. r@eleentonapevaparatedhand the residue was

t b e
RessieG il § o Hgt i ashstired e vinuldse vl byt was
dcfﬂl@étfhob?' Hifrafidh, Wash@a%vithl waber bhéll @etimAuat dvied. Crude
6 MHt) Scheme' 5 15 ONHp Oq, I/ o C a,,ClL Et3N
GhateriaDarisNerystellizeddranchdoofanetharss toprpvigderoGgomg (80%) of

Fetiow 144, s Seb @+ & 1/ 1/~ NN
EXAMPLE 9

2,7-bis(3,5-dimethylpiperidin-1-ylsulfonyl)-10-methylacridine-9(10H)-
thione
A mixture of compound 11-4 (560 mg, 1 mmole), anhydrous toluene (10 mL)
and Lawesson's reagent (820 mg, 2 mmole) was refluxed for 4 hrs. Toluene
was removed by evaporation. To the residue methanol (20 mL) was added,
stirred for few minutes at room temperature and the product was collected by
filtration and dried to give 500 mg of the title compound. MS 576 (MH™).

EXAMPLE 10

2,7-bis(3,5-dimethylpiperidin-1-ylsulfonyl)-9-hydroxyimino-10-methyl-

(9H,10H)-acridine (12-4)
To a solution of 2,7-bis(3,5-dimethylpiperidin-1-ylsulfonyl)-10-methylacridine-
9(10H)-thione (290 mg, 0,5 mmole) in pyridine (5 mL) was added
hydroxylamine hydrochloride (210 mg, 30 mmole) and the mixture was stirred
at 100°C for 8 hrs. Solvent was removed and the residue was treated with
water to remove excess of hydroxylamine. Crude material was crystallized
from methanol — water to give 245 mg (85%) of the title compound. MS 575
(MH™).
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OOOHOONZ1-70 N13-1 1 20 EXAMPLE 12
N2, N - bi s(4-tert-butyl cycl ohexyl)-9, 10-di oxo-9, 10-di hy

waecwansdvace ne-2, 7- di sul fonam de (1-36): 25 PCT/US2008/006015

Ant hr aqui none- 2, 7-di sul fonyl chl oride (10 g, 24.7
mmol )) was di ssol ved i n Z00AMRLED@W The sol uti on was
cooled to -50C. To this solution was added 4-tert- 80

WO 2008/ 140792y, ﬁfsﬁfﬁ% PRIEHRIn Py M utbo R 9x@gpam ne

8. 43,4, 54 TN )

R o g

PR o L o B AR PR B IgER Rerisne.
H H 0 h A . 6

%PPM gg&ﬁifgf' HS%% Ngﬁé/élsmfzst ﬁmﬁ’él@ﬂucbyrﬁé'n@ ) (s m:) and

NimiThyhaminpprepylaming [(Byi@5 mixyl ymmele) wvasiistisiedyabAPAdC for 4

).pr o -9.10- .. . .

TSR aR it YARRIRIRS. 919 12N R5RdHetuas Pedipitated by

Hdlitidh of methanol. Precipitate was collected by filtration, washed with

N2N7- bi s(4-tert-butyl cycl ohexyl 25 N2N7- bi s,{3-édi net h&/l R/I

meaippeb@nd) dried to give 137 mg (85%) of the title compound. MS 644

Q(MI_%di 0x0- 9, 20- di hydr oant hr acene- 2, 7- di sul f onam de

(*(I-70) To an ice cold solution of the sul fonam de

(1-36, 6.82 g, 10.61 mmol) in anhydrous DMF (100 m)

under argon was added NaH (95.0% 697 ng, 27.58 15
&MePhe solution was stirred for 5 min, and then

3-chl oro- N, N di net hyl propan- 1-am ne hydrochl ori de

(2.18 g, 13.8 mmmpl) was added. After 10 mn, the

reaction @vi xture wasNtx ansferred to,a pre heatgd oil

bat h and stixred fan 3 da ' hg
pr es goal*kyl at ed apg; ~bi sal o@&Q -
(r%t bo, : 25y tloge with unreacted starting o H

material. 20 After cooling, 1 N NaOH was added tigét he
reaction mxture and extracted with ethyl acefate.
The organi ¢ phase was dried over anhydrous nmagnéegf Gt
sulfate and the filtrate was evaporated under I étluced
pressure. The crude mxture was purified by silica
gel colum chromat ography. The unreacted starting

mat eri al was Kecover ed en the colum was elufed with

40 %

iasts ool L PO e
g O/ﬁ‘N u’s\b o O/ N

t OA
Q,
J)”'s‘b KL KL
\N e N/

, 1-70 \ 13-1 |

IHI
N\C

EXAMPLE 12

N2,N"-bis(4-tert-butylcyclohexyl)-9,10-dioxo-9,10-dihydroanthracene-2,7-
disulfonamide (1-36):

Anthraquinone-2,7-disulfonylchloride (10 g, 24.7 mmol)) was dissolved in 200
mL DCM. The solution was cooled to -50°C. To this solution was added 4-tert-
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25 in hexane. Pure nonoal kyl ated product (13-1, LCMS5,
M5 728.0 (MH)) was obtai ned when el uted using Et OAc

w@bosa4em t he bi sal kyl ated product (1-70, LOMI/UMB08/006015

813.2 (MH)) was isolated with 5%triethylamne in
i @shéharfinee(®.43 B4 hiafibl) OfHoweld! s;ztue@thweamme (8.6 ml,

evapor at ed under reduced pressure to dryness to
w1 mmo®2 The maolipn nixture7gas stirgdgat @Pr%temﬁéf%t%fq/@f 4 hrs.

@@ 07§é\,?${.ag§8%8€{ %Wdu‘?i&}%%e% %ﬂbﬂﬁoﬂ filtered off,

Qndl&réd fo obtalirx a6y @5%4) of the product (1-36) as yellow powder.
N2, N7- bi s(4-tert-butyl cycl ohexyl)-N2-(3-(di met hyl am no

) propyl)-9, 10-

bi s(hydr oxyi m no) -9, 10- di pydiant hzacene- 2, 7- di sul f ona
m de (6-1) 10 The dioxinme (6-1) was prepared follow ng -
t he general procedure using nonoal kyl ated sul fonam de

( 13N, N7 agis (L tertbuty)cy ctokesy ) INFe(3stdiinethykamino)propyl)-9,10-

05 QiS58 Aty haarniraca 270 sulllanamide (1315

a

hy 0¥ 18 JRNHE PN mehyREming |
y?‘:i n?ﬂhgﬁrﬁﬁﬁyeyeate%)sneyaporggﬂeul und Igr r ed u)?éopy)
pr essu9,d O:dickoydd9sdihysirganthrasenas2, Zdtisulfopaprdedf-70)
aqueous 1 N HCl, the oxine was precipitated out,

filtered to collect the colorless precipitate and

droedn id8ecdlrigButidi b thessulfomainhide @w36,f 682 Gy 10.61 mmol) in
crystallization or HPLC to get it as a colorles I-gIC7‘I
sanhydrausi PMig (1663091) ungdenangopawas reiged M@é’b( 5/6 697 mg, 27.58

04) 1%’h 1 1549 4oP° (Thhin d tﬁ@n 1@ éfloro-N,N-
() T Stdn oy Sy AoPo5 Thiny Gha

&l#&tﬂylﬁﬂ)daﬁm-1élrl)rne rﬁld?ﬁerﬁoﬂﬁe ((Zﬂ 81@ 1-1) 8 rﬁn’ﬂﬂ) (veas eH&ied After
11 Og(ranlr? t7h% rererl]ctlon |r'anture rraps transferred to a pre heated oil bath at 40 °C
and stirred for 3 days. LCMS showed the presence of monoalkylated and
'bisalkylated products (ratio, 65:25) together with unreacted starting material.
After cooling, 1N NaOH was added to the reaction mixture and extracted with
ethyl acetate. The organic phase was dried over anhydrous magnesium
sulfate and the filtrate was evaporated under reduced pressure. The crude
mixture was purified by silica gel column chromatography. The unreacted
starting material was recovered when the column was eluted with 40 % EtOAc
in hexane. Pure monoalkylated product (13-1, LCMS, MS 728.0 (MH+)) was
obtained when eluted using EtOAc alone and the bisalkylated product (1-70,
LCMS, MS 813.2 (MH+)) was isolated with 5% triethylamine in EtOAc as the
eluent. The fractions collected were evaporated under reduced pressure to

dryness to get 13-1 (3.02 g, 53 %) and 1-70 (1.10 g, 17 %).
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N2, N -bis(4-tert-butyl cycl ohexyl)-N
2, N7-bi s(3-(di net hyl am no) propyl) -

w©®28AKI78Y hydr oxyi m no) - 9, 10- di hydr oant hr acenePQT/USTHE w6015

| fonam de (2-65) Followi ng the general procedure
daHemded above, the di oxi me (2-65) was 30 prepared as
HCl salt (0.710 g, 63 %9 fromthe correspondi ng

ant hraqui none 82 WD 2008/ 140792 PCT/ US2008/ 006015

derlvaL: ve (170 1g, 1.23 nmol), excess hydr oxghkam ne
rochl orige 2 0, d r|d S m
Rt (3ol (Nmﬁmm@.gégs
13 98-T2.95 (m %,9. 14-9. 08
(m 1 H 88@82m1 ,835792
375304(m13116H) 5272077(m 46H) 836‘d\D ~
2008/ 140792 PCT/ U82008T006015 Wiat is clainmed is: 1. |
A conpound having the structure of Formula | R6 R R3
RS \i Xn NV\ I I / V-N RAR 5YFormula | wherein
n=0- 2 and wherein when n = 1, X is selected from
CH2, 0, NRA, CO and C=NGRA nﬁ@%%erein when n = 2, X
= CH2 10 Yis O S, NORA, or erein RAis

sel ected fromH, alkyl, heteroal kyl, al kenyl, alkynyl,

LU0 R ot oS G R propyi-o.10-

.po' B @ydrbRy m‘i‘ﬂo‘?f@i‘oéd|hydﬂ5éﬂtﬁ|r5dénéﬂ2d7-a|ié‘mf@ﬁa/ﬂmd§(6 -1)

wherein each sai d and Rc is mdependently H,
alhegl dlommehéﬁ-éi oaa&ywrepur@mofotk)wm éla%hgﬁem%r@bdm@ﬁwry using

sel ec%)?ylé%c& @8“@?‘9 %31 Rg’?d] j’ﬂﬁﬁ%nﬂ sV Hydroxylamine

rryée@@mdﬁaé 3. Sf'ﬁcseﬁnbl)caﬁd-byrailkwwo nﬁpaheséc:ofar B@lhrs. After
Ccyo%lllgg,l key>|<cess yg%/oaly?aarlnme ’wgsl, kreen oved bkyr}}itratlon Iwashed with
pyridine and the filtrate was evaporated under reduced pressure to dryness.
To this was added excess of aqueous 1N HCI, the oxime was precipitated out,
filtered to collect the colorless precipitate and dried. The oxime (6-1) was
further purified by crystallization or HPLC to get it as a colorless HCI salt (1.42
g, 65%).

'H NMR (400 MHz, DMSO-d6) &: 13.04-13.01 (m, 1H), 12.94-12.89 (m, 1H),
10.48 (br s, 1H), 9.18-9.07 (m, 1H), 8.87-8.78 (m, 1H), 8.40-7.78 (m, 4H),
3.75-3.05 (m, 16 H), 2.72 (s, 6H), 1.96-0.76 (m, 28H).

Example 15

N?,N-bis(4-tert-butylcyclohexyl)-N% N -bis(3-(dimethylamino)propyl)-
9,10-bis(hydroxyimino)-9,10-dihydroanthracene-2,7-disulfonamide (2-65)

Following the general procedure described above, the dioxime (2-65) was

prepared as HCI salt (0.710 g, 63 %) from the corresponding anthraquinone
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het eroaryl, heterocycloal kyl, and each of said NRLR2
and NR3R4 can independently conbine to forma
whedsneooyrl oal kyl, R5 and R6 are each i ndependeeit/Ug2008/006015
selected fromH OH SH, al koxy, thioal koxy, alkyl,
hdénmn/e 0CHg, 118@m ceds HydNRftEm i
E, ﬂ%sg%z and NR CC]\IR;DRE wher elldr:é?R Olglgloa{'r?g (129,
Rﬁ’c mmolyapd ryEsine(25 mAiatds °C fastds b kyl , aryl

any L@g{)cycﬁ%gmﬁ%g%ﬁﬁa@ﬁ@%@ 1FCH9BEY o5 (m, 1H),

PE'H/4LE2)6(X8M OU8)) B8998 8% (mhed H)h8135-7.9Z (ns, 4H), B.75-30404, 16 H),

h O=S=0, then NRLR2 and NR3R4 are not
.agﬁ%QgZ% )R and R3 are each |ndependently
sel ect ed fron1H and | ower al kyl, and wherein R2 and R4

are each 5 independently selected froml ower

al koxy(l oweral kyl ), di (lower)al kyl am no(| ower) al kyl ,
hal obenzyl, norpholino(lower)al kyl, or NRLR2 and
NR3R4 are independently piperidino, norpholino,

pi perazi no, N phenyl pi perazi no, ethylam no, or
substituted glycine 10 and wherein if Xis (CH2)2, Y
is O or NOH and U and V are each O=S=0O then none of
Rl, R2, R3, and R4 is nethyl, and wherein if n =0, Y
is 0 or NOH and U and V are each O=S=0, then NRLR2
and NR3R4 are not identical and Rl, R2, R3, and R4 are
each 15 independently selected fromC, -C5 al kyl, C10
al kyl, C16 al kyl, C17 al kyl, phenyl, benzyl,
napht hal enyl , piperizino, pyridinyl, pyrazolyl,
benzi m dazolyl, triazolyl; or NRIR2 and NR3R4 are

i ndependent|ly piperidino, norpholino, or piperazino.
20 and wherein if Xis CO Yis 0, and U and V are
each O=S=O then NR1R2 and NR3R4 are not identical

and wherein Rl, R2, R3, and R4 are each independently
sel ected fromnmethyl, ethyl, hydroxy-Cl-C3-al kyl, SH,
RO, COOH, SO, NH2, and phenyl or wherein one or both
of non-identical NRLR2 and NR3R4 is unsubstituted

pi peri di no, N-nethylpiperazino or N 25

met hyl honopi perazi no, and wherein when X is C=0 or
C=NCH, Y is 0 or NOH, and U and V are each O=S=0 and
one of RL or R2 and one of R3 or R4 is phenyl then
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the other of RL or R2 and R3 or R4 is not H or alkyl,
30 including all pharmaceutically acceptable salts,

w@sioen#79am des, stereoisoners, geonetric i SOPEF/ES2008/006015

sol vates or prodrugs thereof. 85 WD 2008/ 140792
Rﬁﬁépg?&%,%&pg@ﬁ 2. The conpounds of claiml1,

WHEeT €l are each O=S=0 3. The conpounds of

cI ai m 1, wherein U and V are each O=S=0O, X is CH2 and

2 and Y | or .S 4, ounds of
cI ai m'§COWP@Pé‘drraﬁrﬁHWevStivcétgEea%lﬂélﬁgé%ﬁpx is CH2 and
n=121o0r 2and Y is NORA or NRA 5. The conpounds of
claim1, wherein Uand V are each O=S=0, Xis 0, 10
and Yis Oor S. 6. TRe compoynds of aim1, wherein
Uand V are esﬁc{h O=S= i 83?, d/s?‘ 1 or
NRA. 15 7. The Q[ I—FNU and V
are each O:S—O/ Xis or S. 8 _ The
conmpounds  of Braim 1, wh re| n V are eacﬁZO:S—O
Xis NRA and Y is NOR’A or NRA. 20 9. The conpounds
of claiml1, wherein U and V are each O=5=O, X is CO
and Y=0O. 10. The conpounds of claim 1 havihregmwanll a
Il 2560 RT OR 1 R8B Rz 00 Formula Il wherein R7
and R8 are independently selected fromH and SO2NR3R4
and one of R7 or R5 is hydrogen and the other

smbéﬁém HenDs— [2ayed WikereBOwheAm ROE X3s defdched! fiom cChi,NO, NRj,
CO and C=NORa and wherein when n =2, X = CH;

of| cl ai

Yis O, S, NORA, or NRa

wherein Ra is selected from H, alkyl, heteroalkyl, alkenyl, alkynyl,
cycloalkyl, -C(=O)Rg, -C(=0)ORg, -C(=O)NRgRc, -C(=NRp)Rc,
-NRgRc, heterocycloalkyl, aryl or polyaromatic, heteroaryl,

arylalkyl and alkylaryl
wherein each of said Rg and R is independently H, alkyl, or
heteroalkyl,

U and V are each independently selected from C=0, and O=S=0 and
wherein when U is C=0, V is not C=0,

Ry, Ra, Rs, and R4 are each independently selected from H, alkyl,
heteroalkyl, cycloalkyl, arylcycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocycloalkyl, and each of said NRjRz and NR3R4
can independently combine to form a heterocycloalkyl,

Rs and Rg are each independently selected from H, OH, SH,
alkoxy, thioalkoxy, alkyl, halogen, CN, CF3, NO,, COORp,
CONRpREg, NRpRg, NRpCOREg, NRpSO2Rg, and NRFCONRQpRE;
wherein Rp, Re and Rg are independently H, alkyl,
heteroalkyl, aryl, arylalkyl, heteroaryl, heterdarylalkyl,
cycloalkyl, or heterocycloalkyl,
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86 WD 2008/ 140792 PCT/ US2008/ 006015 11. The conpounds
of claim 10, wherein Rl, R2, R3, and R4 are each

wo pabeperteent |y sel ected fromH, al kyl, cycl oal kRgi/pS2008/006015
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al kenyl , and al kynyl. 12. The conpounds of claim 10,
wherein RA is hydrogen and R1, R2, R3, 5 and R4 are
each independently selected fromH, alkyl, cycloal kyl,

y
al kenyIProydgd thal iy X 119, Mis QmpcubdendiV @raibethoQ=S=0, then

? H t | -
o RS TS B A5 R Splperces
of cieleotet, fraiveridi and) lwkrValoye aadhwlefsi®). RX AAd R, are each

Y, NRA.. 15. The conpounds of claim1, _
oo BB I . etlaER o oo 1o lawet-nonAKsHk(aweralkyl),

. i ol ai or e _
i UGBl IARIRAL Mo S, o
conp¥Brds and NRR&Rmare ihdepwgiérUMmbendlgb;Mr?o@pholm%Iﬁlm%razino, N-
~,' : O .For mul J erein an

RS éﬁé'ﬁ%@%@g‘@nﬁ@y'g@"é%t"e(os"?’rsh{-'dt?—iggm'mNR3R4,

wherein one of R7 and R8 is hydrogen and the other
substituents have _the neanings as defined in claimal.

18. Th@NEowpeeididl & isc(@Hmel ¥ isnkkoeiMORL, amRP U RBd Wnare each

R4 anege ' ensleny | 2 fromH, alkyl,

oyl oe k?ﬁfﬁegﬁ%edﬁ; , W%%ﬁ?ﬁ%“%%)ﬂoogl 140792

PCT/ US2008/ 006015 19. The conpounds of cl gl rg417, ]

wherein RA is hydrogen gnd RlL, R2.  R3, an are each

i ndepeﬂ'a‘érwrl"ggfeggﬁébt‘e@ \?r'ﬁn‘&hr NPk andccang Mcare each 0=S=0,

al kefeh NRIRAAKY 'NR;R, are not identical and Ry, Ry, Rs, and R4 are each
independently selected from C4-Cs alkyl, Cyo alkyl, Css alkyl, Cq7 alkyl,
phenyl,  benzyl, naphthalenyl, piperizino, pyridinyl,  pyrazolyl,
benzimidazolyl, triazolyl, or NR;R, and NR3;R, are independently
piperidino, morpholino, or piperazino.

and wherein if X is CO, Y is O, and U and V are each 0=S=0 then
NR3jRz and NR3;R,4 are not identical, and wherein Ri, Rz, R3, and R, are
each independently selected from methyl, ethyl, hydroxy-C1-Cs-alkyl, SH,
RO, COCH, SO, NHy, and phenyl or wherein one or both of non-identical
NR1R; and NR3R, is unsubstituted piperidino, N-methylpiperazino or N-
methylhomopiperazino,

and wherein when X is C=0 or C=NOH, Y is O or NOH, and U and V
are each O=S=0 and one of Ry or R, and one of R; or R, is phenyl then
the other of Ry or Rz and R3 or R, is not H or alkyl,

including all pharmaceutically acceptable salts, esters, amides
stereoisomers, geometric isomers, solvates or prodrugs thereof.
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5 20. The conmpounds of claim 17, wherein NRLR2 and
NR3R4 are independently 6- to 15-nenbered

whetsnaoyzr| oal kyl containing one nitrogen in I’(E‘IB’USZ'OD!gO%OlS
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10 21. A conpound having a structure shown in Table 2.
22. oA RBOMpEURaY bRelaAmST, MitdreireUsii are e'ﬁabIG-S*O
23. A conpound having a structure shown in Table 4.
24. A conpound having a structure shown in Table 5.

25. ,LA€0 [ t = i
25 o BRTBAHRDAEY. 000811 LabUED ShaR Vs oBieh B-9%0, x s
27. Acclegaﬂurrd=hanvnmgna ¥ty OadrB.e shovvn in Tabl e 10.

28. A conpound having a structure shown in Table 11.

29. A conpound having a structure shown in Table 12.

30. é Hﬁf&dﬁ@%‘ ScRim 1, Wvh&fein QJ‘%WG V%r@a@é@h ¥=s=0, X is
20 31. A conposition conprising a therapeutically

ef f ectCMg aadount! of 2 andCOigpNORh, oF NRknula | in a
pharmaceutically acceptable carrier. R R5 X nl1l NV

V1 1/ v-N RA R Y 25 Formula | wherein X = CH2 and
n =50 The?coﬁ{po%ndgl%‘f\cléiﬁ% 1 0WhEréiORAaAa / Brel eadh ©H5=6, X is O,
NORA, or NRA 88 WD 2008/ 140792 PCT/ US2008/ 006015

wher elaﬂd?x i © ph&ependent |y sel ected from hydrogen,
al kyl, heteroal kyl, al kenyl, al kynyl, cycl oal kyl,
-C(=O RB, -C(=O ORB, -C(=O NRBRc, -C(=NRB)Rc, -NRBRc,
het gr oriys comipoyinds af\dlaint 1, whkyein dirandd/ aleeeach® 3850, X is O,
aryl al kyl and al kyI aryl 5 wherein each of said RB and
R i s anfhHEpeNfeRal 9F NRAal kyl, heteroal kyl, U and V
are each |ndependently sel ected from C=0, and O=S=0
and
7. The compounds of claim 1, wherein U and V are each 0=5=0, X is

NRa, and Yis O or S.

8. The compounds of claim 1, wherein U and V are each O=S=0, X is
NRa, and Y is NORa, or NRa.

9. The compounds of claim 1, wherein U and V are each O=S=0, X is CO
and Y=0.

10.The compounds of claim 1 having formula |

O
Ry
(U T ek
II/N\
Rg - 7 R
o} 0 Formula Il

wherein R; and Rg are independently selected from H and SO;NR3R4
and one of Ry or Rg is hydrogen and the other substituents have the

meanings as defined in ciaim 1.
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provided Uis C=0O, V can not be C=O, Rl, R2, R3, and
R4 are each independently selected from hydrogen, 10

wa@bkdoghg4o7bet er oal kyl , cycl oal kyl, aryl cycl oal kyPCT/US2008/006015

al kenyl , al kynyl, aryl, heteroaryl, heterocycl oal kyl,

and gagke %rr&ﬂjuﬁmdBlof B?alﬁﬂdoR&vhé?éupm deepem@rm wre each

conbine to form heterocycl oal ky

sel ectuedewmﬁréls{delwtad;ﬁ@mérhta"wlh@mlwéyh alkﬁw'p grgalkynyl.
15 sul fhydryl, al koxy, thioal koxy, alkyl, hal ogen, CN,
CF3, NO2, COO?D, CONRDRE, NRDRE, NRDC(PE, NRDSC2 RE,

N Q2NARREompendis oAk (N BB | |srflwlmﬁmmdym Ry, Rs,
ydrogen, al ky et eroa yl a
ot 1 R 1Rs Rk caast yrapRgdenty s seseig] fromotiyakl, cycloalkyl,

het er | udi ng all pharnmaceutically
accep?é‘lawﬁeﬁsal t EIkyhg';':ers am des, stereoisoners,

georretrl c isoners, sol vat es or prodrugs t hereof. 25

t hod of e |n, reatin ne Nab i
canéérﬂg? 'P‘{‘?e g Iy '314 W eF?dﬂnJSP R n%r}'dl)s% Relare each
adm mlﬁas;séﬁubrtt@ #8L th TeUm@bared Rbfep6tyciGalkyipunt of a
conmpound of Caim 31. 33. The nmethod of claim 32,

wherein said cancer is a sarcoma. 30 34. The net hod

v 380 e UBEE Kf bl B Ein Uins ks GRITQ=570. X s CO

cl ai Mz YV NGRR osdiRK.cancer is a nmenber sel ected
fromthe group consisting of colon cancer,
adenocarci noma, rectal cancer, colorectal cancer,

br eggtrg @%Sﬁ{rmdnl&@gof:é‘lgﬁﬁr‘r WMEFdIRY GRRICYT are each O=SEO, X is

adenoiat ous yposi's, and 'hepatocel l'ul'ar carci nona.
36. A netNORoanghiYeisdDt i ng, treating or aneliorating
cancer or tunor netastasis in a manmal conpri sing
adm nistering to said mammal an effective anount of a

Co”ﬁ@“‘Tﬂe"éorﬁﬁ@uﬁés &f ERim3T; whigfeife il 9f a) ahbh 3=5=0, X is

wherein said cancer is a sarcona. 38. The nethod of
cl ai m @8NOkheard Y isNQRaancer is a carci noma. 10 39.
The net hod of claim 36, wherein said cancer is a

menber sel ect ed
17.The compounds of claim 1 having formula Il

Rz
O‘O ol

R2

~ /N
Ra o

Formula Il

wherein R; and Rg are independently selected from H and SO2NR3R,,
wherein one of R; and Rg is hydrogen and the other substituents have

the meanings as defined in claim 1.

18. The compounds of claim 17, wherein Ry, Rz, R3, and R4 are each

independently selected from H, alkyl, cycloalkyl, alkenyl, or alkynyl.
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fromthe group consisting of colon cancer,

adenocarci noma, rectal cancer, colorectal cancer,
whe@agso7eancer, | ung cancer, ovarian cancer, PCT/US2008/006015

adenonmat ous pol yposi s, and hepat ocel | ul ar car ci nona.

40. A met hod of preventing, treating or aneliorating

cancer or tumor 15 netastasis in a_mamaual corrpr|3|

adnil 8i Ehee compounds afaclaimiel, vereresst Padﬁ.h»@ram:ﬁn oRhaRZ Rs,

conpound %ﬁ%:‘%’o at.%%& *ﬂ\l}ds&e fch\de?\t\ J:alkyl, cycloalkyl,

treatl Eitor

in a rekeml, 6oaRynyi ng adm ni stering to sai d rmrmal an

ef fective amount of a conmpound of Table 2. 20 42. A

nmet hod of preventing, treating or anmeliorating cancer

or S5H"Rfe H@%%%hﬁaésg'fncpauﬁamf‘?' [ SNRIR, and NR3R4 are
admnisterrng to said nmamal effective anount
Corrpoundenénd'a’ﬁlyeGS tod 31 SAmerh berd do heperecyelpalkky| contammg one
treating or angliorating cancer or tunmor netastasis

in a rHARSEN EHHST 1’9 ng administering to said mammal an

25 effective anount of a conpound of Table 4. 44 A

nmet hod of preventing, treating or aneliorating cancer

or RamAreompournd havisgianstauctirmanown ip T ablend.

N

t regBi pGcdthpadrd h@fn&glaﬂgtraemwshowmwﬂmble 30
netastasis 1n a manmal conprising adm_ni ring to
sai 84mingrmpaund BaYiBgta FluskypRiahown I T @Gfﬁ) und of

Table & cSHUERIRATHLAPLREEITLISARORIORROBS 46, A

eventi ng Fear i'ng or aneliorating cancer
or Qenﬂrcompasm@msmgra atruemmashownpm iTabley 9.

adm Z\f“ng%q?gavmg@zs u %8B°Wf‘f'eﬁ1&5’l%t1

r eQB' ﬂgc&rpéﬁﬁtll haUid! 419trGERFEEhOWn ik Maible 1! Bt ast asi s
in a manma rising admnistering to said mamual an

ef f @0t Av@rapoum heting a:eﬁp@tun@ shewman Tabe 133. A et hod

CurdP” et bEPuad bETOP P shabin TRETERRT ot ori ng

to said mammal an effective anobunt of a conpound of
Table 9. 10 49. A nethod, of preventi n% tre (\;/ or
ameBil N a€Pmgosiinpe £OBPrISING @ therapeu ically e ectl e amount of a

compound of Formula | in a pharmaceutically acceptable carrier.

mount of a
Bng

Rs Re
R. Xn R4
4 RS /
N—U V—N
/ \
R4 R2

Formula |

wherein X =CH,and n =0 - 2; or O, NRa, CO, or C=NORa and n=1

Y = O, S, NORA, or NRA
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netastasis in a manmal conprising admnistering to
said mammal an effective anmount of a conpound of

waaimBe4@® 50. A net hod of preventing, treati ngP@F/US2008/006015

anel i orating cancer or tunor netastasis in a mamal

conpri si ng g8k SRR ishGndéperfdehtiyagericted frdd hydrogen, alkyl,
effective amount of a conpound of Table 11. 51 A

net hod of di'@@&ﬁ"l‘)ﬂg?”‘telnggta"ﬁg"%rc%*ﬂr atG (TP)Esn c e (FO)ORe,
or tunor a J 5 1 N g— | ¢ 3 Si

adni ni st er ﬁﬁfé‘glﬁggﬁ 'rra(%‘ra n® e eBgRtCl’ v@&aerrr%?}/r?tlo%l#ylé anyl or
conpound of pdigdmoendtic, helerdangt anythliofl amdealkylairyig,

treating or aneliorating cancer or tunor 20

metastasis in a wheraih eachfiseichBes andi Re istisdepgndently H, alkyl,
said mammal an effﬁ@Li ve anmount of a conpound of

Tabl e 13. SS.RG@HQ t wherein expression of each

"e”berU%Indvs:\?ia g%ﬁrirr}?)&(;é&né‘ gpﬂ?%‘éh@t%@fr@@4.@=ﬁ§fﬁ0§%=0 and

treatne th aco "ar m gene

Sai d 25 PR RNV A B Tember of s d

gene set j s_degreas as a result of i d_ cant i ng.

35 the. GenBasBe 819 Bt s pdrbeRieRd SeEEBLb Rarogen,
sai d gen t egychshlkylomarylbgcloarer aldenyli fallkghyl, aryl,
in Tabl egllKZ?' E%fee%%lg?léene sety’of I'%I:I g(l:rgn SZ,V\,her e?n s?id'g an
gene set heterpaed dieterocyglaadkyl, and egeh &f saihBd. Reand Rs, Rscan

gene set . )
. gene’ LBRENBAGY kobilthe R PhERrOQARSIRIPES: P11 0%
conpound g 4y R, HRS be RURIELIDAPEAEH HaBBeRBENES hj@oden,

pol ynucl edt 1 des corresponding to each of the nenbéers
of the gbmdrosgt, of 91 WO 2008/ 140792

T monbah ey Ay HibaRoxG aikypBRRgShERL LRy,
det er m NiJWORLC CWNRRE, ngz@R%sNiRm:@RE,emRBsm‘zR%ai d one

or nore ol ynucl eot I des step (a) as a result of
sai d con @YRo8ewher ei n sai d change in expression

. ) .t iy
sai o gondMerbRRERESnTEE 2 Ao, ny/BFERER ",
as an agetdrohlkgt, arpidahddlrgl, hbteroanl destemarghlkydiaycloalkyl,

gene set. 58. The net ho?! of claim57 wherein said
change i ANEYStROSYEIRa

'a decr ease

including all pharmaceutically acceptable salts, esters, amides,

stereoisomers, geometric isomers, solvates or prodrugs thereof.
32. A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Claim 31.

33.The method of claim 32, wherein said cancer is a sarcoma.

34. The method of claim 32, wherein said cancer is a carcinoma.
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in expression of said one or nore pol ynucl eotides. 10
59. The nethod of claim57 wherein said change in

wWexpsresdDON is a change in transcription of sSBECTIUSVE8/006015

or nore polynucleotides. 60. The nethod of claim 57
whegsi TheanhetHdrbpeldim 8Xpwherdinrsdid cheicer s @ehentyer selected

determning a change in activity of a polypeptide,
encoddtoBy thea g uR oINPT dolon apger TREShREIGHogHa. rectal

claim %C\Q,'Pe&ﬁbﬁc.?ﬁic%r&%ﬁ,eﬂfeatgﬁggng& gﬁ’#bﬁﬁ&é@%aﬁbﬁ cancer,

present 1'n'a ce 6 nme m 61 wherein

\?\zi d caldnadnsateus pobgrosissland tehatdoalutat caodinema| ai m 62
erein said cancer cell is a.colon cancer ,cell. 64.

The 3fet hogthad Q aPFﬁV@@t'Rﬂeﬁﬁqqﬁ'"Qaioa A0elifrata spngel jor tumor

IS an meéfhs \Aﬁ‘i’r?%_rﬁ'aﬁ%ﬁl G@rﬂﬁﬂéin@eédlmirﬁﬁe_riﬁb%fgéﬁ@mbmmal an

of claim®o erein said cel is a reconbi nant cell

engi nexffestive @ncauntaifra eemgouded obfl aglaset1366. A set of

SRm53, B bA R B e ol 4 Aot 80 908w

| denBiTherhediiod Bechwh BB wiHersinadald Ténce2s ddarcinoma.

Comgounds identified as having activity using the

met B8dThe reethpeh of7claisn 3 wherein said cancer is a member selected
from the group consisting of colon cancer, adenocarcinoma, rectal
cancer, colorectal cancer, breast cancer, lung cancer, ovarian cancer,
adenomatous polyposis, and hepatocellular carcinoma.

40.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 1.

41.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 2.

42.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 3.

43.A4 method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 4.

44 A method of preventing, treating or ameliorating cancer or tumor
metastasis in @ mammal comprising administering to said mammal an
effective amount of a compound of Table 5.

45.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an

effective amount of a compound of Table 6.
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46.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 7.

47.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 8.

48.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 9.

49.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 10. '

50.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 11.

51.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 12.

52.A method of preventing, treating or ameliorating cancer or tumor
metastasis in a mammal comprising administering to said mammal an
effective amount of a compound of Table 13.

53.A gene set wherein expression of each member of said gene set is
modulated as a result of treatment with a compound of claim 31.

54.The gene set of claim 53 wherein expression of each member of said
gene set is increased or each member of said gene set is decreased
as a result of said contacting.

55.The gene set of claim 53 wherein the members of said gene set are
selected from the genes identified in Table 14.

56.The gene set of claim 53 wherein said gene set is present in a cell.

57.A method for identifying an agent that modulates the expression of a
gene set of claim 53, comprising:

(a) contacting a compound with a test system containing one or more

polynucleotides corresponding to each of the members of the gene set of
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claim 53 under conditions wherein the members of said gene set are
being expressed,

(b) determining a change in expression of each of said one or more
polynucleotides of step (a) as a result of said contacting;

wherein said change in expression in step (b) indicates modulation of the
members of said gene set thereby identifying said test compound as an
agent that modulates the expression of said gene set.

58. The method of claim 57 wherein said change in expression is a decrease
in expression of said one or more polynucleotides.

59. The method of claim 57 wherein said change in expression is a change
in transcription of said one or more polynucleotides.

60. The method of claim 57 wherein said change in expression is determined
by determining a change in activity of a polypeptide encoded by said
polynucleotide.

61.The method of claim 57 wherein said one or more polynucleotides are
present in a cell.

62. The method of claim 61 wherein said cell is a cancer cell.

63. The method of claim 62 wherein said cancer cell is a colon cancer cell.

64. The method of claim 63 wherein said colon cancer cell is an
adenocarcinoma cancer cell.

65. The method of claim 61 wherein said cell is a recombinant cell
engineered to contain said set of genes.

66.A set of genes comprising a plurality of subsets of genes wherein each
subset of said plurality is a gene set identified by the method of claim 57.

67. Compounds identified as having activity using the method of claim 57.
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