Derivatives of Fluorene, Anthracene, Xanthene, 5D benzosuberone and
Acridine and Uses Thereof 10This application clains priority of U S.
Provi si onal Application 60/928,592, filed 10 May 2007, and

60/ 999, 153, filed 15 October 2007, the disclosures of which are
herein incorporated by reference in their entirety. 15 FIELD OF THE
| NVENTI ON The present invention relates to the field of novel
conpounds useful for the treatnent of cancer and nethods of use

t hereof. 20 BACKGROUND OF THE | NVENTI ON 25The Wit/ bet a- cat eni n

s onal1 19 pat e daeioRs HEFIONNG] ARMESKETEr AaRRHE e
uror Lrpee. <t seibRlRe RERe aeethdor

sonetinmes fromfair distances. Such signaling may be acconplished by
production of signaling nol ecules produced by one cell and which
subsequently bind to a specific receptor on a different cell. Such

si gnal i ng pat hways have been inplicated in various di sease processes,
i ncl udi ng cancer. Wit signaling, via receptor binding and subsequent
increase 35in intracellular 6-catenin, is referred to as the o
canoni cal0 pat hwayThigwtappficatisimsclaiprsm prigrifyi [0 H5S hi Gravisienals &ppdigation
secreted sig } e - | hd i
and have bectTRRRBegal By 1§ Man2007 ooy Bofoodt R gk 98 QelPer 06T B
recept ors of disblesieszf wdictaak h&rBirf inooipoeated by réfererald indbeif atrety.
Through several cytoplasmc relay conponents, the signal is
transduced to pcatenin, which then enters the nucleus and forns a
conmplex with TCF to Sactivate transcription of Wit target genes.

In this %thway, Wit pol ypeptides |s either t on the surface of
a signaling cell or released b E%BFCWE?QH&%&MGJ ly contact a
specific cell-surface receptor of another cell. Such receptors on
target cells inclTiteptdsenfiivEntiar tedates RPthefialg ob noyelRRMpounds useful for

LDL-receptor-rel ated protein) _and they transmi signal to

i ntracel | ul aﬂheﬁﬁ?ﬁ’@ﬁﬂg?f)%ﬂn?ﬁ} QEQ-"&QJF%% H{ﬁ%@&fee"zt eady-state level is
usual |y pt relatively |ow through continuous degradation (usually
nmedi at ed by proteosones). This is controlled by a conpl ex containing
the proteins GSK-3/APC/ Axin (GSK-3 = gl ycogen synt hase ki nase and APC
= 15 Adenonat ous Pol yposi s i r yndi ng at the
surface of the target cell B%&}ggﬁqwgiqﬁa{%aﬂ%%?%radati on,

wher eupon the latter builds up, enters the nucleus and conbines with
transcri3ti onal rByuMdntdredacotanin signaling methwa0is rénegnizednas enedot et

mut ati ons t LLuti tLvat i A h i I 0g.
pat hway can%@agfg?'gﬁégnﬁéﬂ%%oél égrr](ge\(;fi ég/{véil éée)e% B%S&dnfaé usg{ygb%g
Wht  Si gnal i nigidPedrtioayinintamewelaiyees, eapeciglysedseiumons. Ann Rev. Cel |
Dev. Biol., 20:781-810 (2004)] For exanple, nutations in Axin2 may
pr edi spose an individual to colon cancer (Lamm et al., Am J. Hum
Genet., 25 74:1043-50 (2004)). In another such exanple, famli al
adenomat ous pol ypds selsaPmulticellulzah ergansimdi hayastbe catility doeecegrizeyand

nuner ou ol y in th ol e J Sy , S

runcat 16 ofSiakcSadinani: Knilnesn ablnteih ol SR Snalhg gpov be
pronot es abesdgoenipliahéd betproductiont dfesiyddlingahbleayles [weducdd by bee oell and
al ., Science,, 253:661- 665 }gJEdel)é Mut at i.ons i n, APC and_.f 3- ?0 at nihn
have al so beVBiEP eSRSEIANT, RIRT d8nR SPESH SR970I0Tt BRv? Q'bﬁ'@g (o iuc
review see Giyesfingt pathwayd @@bé nbedi amplicatedCinavard®s: disddbe( PoSBskes,
In addition, nutations in Axin that cause | oss of functjion have been
i dentified iiAcludisgrageer-Wnksigealing. Nigrgseris Binding,grsh sgbsequeniipcrease

Genet . , : 245 ) 11S, ' u
that seres oSG & e s RHoR: B8 PinoRicaPpaffiey ! Wi (e,
form a family of highly conserved secreted signaling molecules that regulate



Compounds of the invention have the structure of Fornmula |I: R5R6 R3Ri
INU (Il n VN RAR2 5 Formula | Wherein n = 0 - 2 and wherein when
n 1, Xis selected fromCH2, 0, NRA, CO and C=NORA and wherein

when n = 2, X = CH2 10Y = 0, S, NCRA or NRA wherein RA is selected
f

e

romH, al kyI ter a I aI ke al kyny cycl oal kyl, -C(=0)RB

- C(=0) ORB, c?elgf ﬁ fX Ve NP@)F/@P ﬁem'aﬁ@peapﬁtypge%ﬁaﬁ Wt
pol yaromati c RRSIRS DR, reBEMOR! Btihearity Ffwe%r

said R6 and Rg |sl mdepenﬁen‘%%y H, g yzi%:'dké/ﬁ %%ﬂgrféa Cﬁ"fhee&qré\l/mfaarcg
each i ndependéhtoughseveral sitopiasmicrelay 2nthpeasaB, Hedsighet isitranstiecedtd B-

C=0, V is not R4 are eac ndependentl e
fromH al kylS catgfiny Fict her Yl Pteiﬁdﬁhsaw@)?us EPQ OU0F G IRpPle W‘E'n?}% o
al kynyl , aﬁrylactfvataatrmsoybtlonefWrﬁda@eﬁgékgsl and each of said Rl, R2

and sai d R3, Racan independently conbine to form heterocycl oal kyl, R5
and R6 are-each independently selected fromH, OH SH, alkoxy,

i aomy, el g oSy o B e of

i ndependent | ysrghalﬁhbkqéll ohesleaseal kylthatedl anadreventuatly contd@rPapadific cell-
het er oaryl al k cycl oal kyI or. heterocycl oal kyl; 5and wherein if X
is 0 YisO %{H'E'CB "ZRAPIGT Af ansthel el ich: rrcspiIrRomtaiget setsRInchide the
not i dentjigcal FyreRiRP Rdcard PI=E] BRGE:d ngq!.l

H and | ower al kyl, and \Aﬁ%ﬁ}e{ tnKhRZ and R4 a@gﬁ%?gﬁe%ﬁgté’ Egtﬁa‘hgmlt
sel ected frord s@n@ktoalnkaggl(ulmmlnyl e)qch as |3 catemn whose steady state level

di (1 ower) al ky I hoI|n 0 al k

o o ane il ket oéé%)gh’dgﬁ 3ﬁ b cBRlf 4 ;ﬂoe%é#%i"%’? (&lany
rm[)p?_oltl tnod pnp@amzjl by, prbtepbenmpbpl'Dlasazld)’d(mtro&édcl])gya?d?nplék contalmng the
substitute Lne [ n Xis is 0 or

and U and V Ff\’%tg&‘g: % ﬁ@'ﬁghgf‘ Q'_VCO?é %ggthaéﬁdk’ﬁaﬁi’ @"ﬁ‘e{’\ﬁﬂ =
15 andSV\hexciﬂrQnM@.ms PolypBsis CoIB. Phé redl\of kaﬁo@rﬁﬁiaf/tr@ ﬁ:rf‘a%%%f the

0=S=0, then NR1IR2 and NR3R4 are not identical and Ril,
are each i nddpggtieal is,tosimhiit Bwaterimdegrasiatian k\yhere@mnatheyatterdltﬁlds up,

al kyl, C17 al Y,

pyri di nyl , pﬂézrglt%eﬂﬂé%%éagﬁﬁ] éfazoﬁggwﬁllr ?'Jé}é% r)ﬁq fORgr }M%Er Itl% tNIQS&Z
are i ndepend@ﬁﬂey pi peri di no, nor phol i no, or piper a2| no. and
wherein when X is CO Y is 0, and U and V are each 0=S=0 then NRLR2
and NR3R4 are not the sane and wherein R, R2, R3, and 54 are 25

each ind2pendent | t el medrefbuhdahanmiubstions ahdtypromdrs constitGiveCagiviaribn of
SH, SO and NRI R2 %nd NR3R4 are

i ndependent | V@@cﬁ'@@%?o‘?ﬁ%ﬁ%ﬁ\éﬁ'?ﬁ? &9 CANERYY iAr Aofeview, see Logan and
‘N- et hyl pi peNwusb80"Tiie wmububimymmmﬁyam navelaﬁﬁfyﬁt \Mﬁarmseawefﬂ? AdrsS
CO or C=NOCH, Yl(s:' or are each 0=5=0 and one

or R2 and ong—e&—-&ﬁl@—edpﬁi 28 Tﬁe%w (%Or@éoﬂ Rarexampde. wutationsin Rzmarmay
R3 or R4 is paldidpde & Hdlwduac} to ddi Hehag (Ebhnﬂr@r th Calyly Genet,,

acceptabl e salts, esters, am des, stereolsoners, |c i Somer

sol vat es?®r BHIQASED @RBAYoin another such ¢xansqﬂecﬁafmh:alaﬂeodmmusspoly¢m15

conpounds of f t

conpounds magt'&@b dm@%%h%\jn ilg%l'ﬁ'\g%? hg’ﬁ?ﬂ%ﬁ\% QF'IE?S% P°f¥l°an'9 & o

conbi nat i on. and rectunfhie ¢fters eauséch by ririrmatiah saf APGV(&!]‘%hérhWrmmgﬁalmg-
nventj on, . suc

conposi tions y ounds of .t he

conpounds of p%‘{é"ﬁ%& pr%ft% BP ﬁmﬁpprom %aB?B?BL@CWﬁ;'é’Ht Phihey ’&t P%‘Ih&taé’s
to a method fsee: Kiediérogkl. nSc@aaéezwasﬁmar 1@9&;@%@?@%5%%%% B-
conpri si adm nj steri n%ﬁto sai d mammal an effective anount of

conmpound®df EHENINRRAYG ASR. beedptacted Iny celonteanseaaad other teer types l{tor a
compounds of el §8e &ilk8 el 81, Biochim. Biophys. Acta, 1653:1-24 (2003)). In addition,

mutations in Axin that cause loss of function have been identified in



DEFI NI TI ONS Unl ess expressly stated otherw se, each of the
followi ng terns has the indicated neaning: "Acyl" or
"carbonyl" is a radi cal formed by renoval of the hydroxy from 25a
carboxylic acid (i.e., R—C(:O) ). Preferred acyl groups i ncl ude (for
exanpl e) acet for , and propionyl. The term "carbon chain”
enbraces any 6;? cel éEQEéﬁW”OTHﬂRyﬁWB Satohet: dlr, datk Geneh o424 5150:(2000)]
or heteroalk a i Y, CO0

thereof. If mscﬁil npr?ust%ﬂbro{)ﬁle}l%ﬁgg %egh tﬁa%% n%% é%tc):oupe Wht
conpri ses onesignalingr and i frgatenin pagalatién tdtrpeam etoblaezlﬁhfmetanf afi producing
pur poses of c(iaaﬁgg at| ng chain length, the "chain" only includes those
carbon atons ‘conpose the bottomor top of a given ring and not
both, andSwhere the top and bottom of the ring(s) are not equival ent
in length, the shorter distance shall be used in determning the
chain | engt h. |f Besavbaisuchbocarwengehesier@sntsrhiaas psart linked he elevated

backbone, not ..cal cul ated as part of the carbon chain
length. "A k@‘?‘% & ahepZalerlt, (E0y Himes . BERTE nArGRtens fryels t arep sWit
carbon 5 at odepeneent)abhmall lorganit Ccaraphfitisoh fth s W HrveNo re-

conbination, it refers to an optionally substituted stralg t-chain
or opti onal | FSRiER ithist inkaseaeic Rtherwissi reduge LB-gatenirh yauist praven useful in

radi cal Vi r referabl
ot val ve8 o Balife MO REEATD tboddh Bhd G ARG MR cRiARE] SianfaicT e
met hyl , et hypresenpr tﬂpyntion' s;mpwidpyl such bagents irsahat Yorm sefc-disiMenbitide

tert-butyl, n dthellke ,
The term "al Es}:'yﬁ"ﬂ’g¥ & fﬁ@ %-?Ie |ar?r}y8ﬁ%hsf1dﬁo Etﬁqerier éjl’c%‘%go %{ﬁ"%r?t"ido?t%ﬂq”iﬁ
substituted ttataediveletels of bota-cytehianakiniosedlst i t ut ed branched-chain
hydr ocar bon radi cal having one or nore carbon-carbon doubl e-bonds and
15 having fromtw to about thirty carbon atons, nore preferably two
t o about eighteen carbons. Exanples of al kenyl radicals include

et henyl , 19r openyl Strietuemily| reldted- Hubpsheeaid aithrabend i J}&wa-ﬁbéstﬁftm the
"al kynyI n refers tg an optionally

" nbi
substit ut ed g@f%ﬁﬁﬂ?e cgﬁél,?l?ﬁ éﬂg%tﬁtite&nmth;ﬁretmélﬁlqmmea ﬂfﬁakflﬂ’feuiftl’h%& rart
hydrocar bon ¢sagi ¢&d eRawiphg QB%QM/GD'T@O@WQQ%HB&Q@”& f’ Fh@“ﬁﬁx?ﬂd

having fromtwo to about thirty carbon atonms, nore pre

two to aboutSUBINGY EaFaRiersapBishaYe dinennwdouns aiseful isi ﬂte:atrdahmeatm
as wel |l as thas Y t b es
of al ky% ag?ti:bgll gﬁ?ﬁ’%f%ts\eateﬂ > @gagérp?g%%ﬁy ; S2)’983'5@ny?mmen or
- 1, 3- but yrmlnangeM@r. \hekein it is showrt Ahdtenavel istruatungityr etated asoneainals

o oyt SL0E BT Rl S8 oMYA S ket s

2 to 5 car bdamoxinotiat tenin is a regMA¥P8E tHeSWt BigH: a‘ﬂ
havi ng at | east one referably dgﬁ; one) mon ca? on tr‘fW?leagbvt\)ﬁuﬁrt

and havi ng ZNdNYsses Sustent Sngrgn lrpﬁenetlqu @etfeiommenmﬂ‘%-pﬂ’e‘f(e@%:)ly
2 to 5 carbon atons. Al kyl, alkene and al kyne chains (referred to
coIIectbéely as 5 "hydrocarbon chai ns") may be straight or branched
and may “Be unsubstituted or substituted. Preferred branched al kyl,

al kene and al kyne chai ns have one or tmo branches, preferably one
branch. Preferred chains are al , al kene and al kyne

hydr ocar bon chai ns each n&Rl S}ﬁ’ﬁu éﬁ'EHEdeﬁhﬂ'éDN uted with from
1 to 4 substituents; when substltuted preferred chains 10 are nono-,
di -, or30rj substituted Al kyl , alkene and al kyne hydrocar bon chai ns

each may be subsTheuinedntigrt brdrw@des nbye] " Ofp o@fd!é' @é@ful( forGhe tpélﬁﬁf%

het er oar yl ox g‘feée? oxy),. carboxy, é 8 nyl),
heteroaryl, éf}ﬁ ﬁtaiﬁte R é‘f"i‘i‘aﬁl@ywmh@%@'ﬂ@yeﬁ@wa&fyﬁn 48 ﬂ@ﬁbwedﬁ of
anino, ani deetAexbAm 1P cakgso celld) Qﬂf@trﬁeth%?l’]@r tRbir ﬂ%}%tﬁé&et%(ﬁf‘%b%\rc

t hereof. Preferred hydrocarbon 15groups I nc e net
embodiments, these compounds include disuffonamide derivatives of



5 hydroxy, carboxy, am no, acylam no, alkyl, heteroal kyl, hal oal kyl,
phenyl, aryl oxy, al koxy, heteroal kyl oxy, carbanyl, hal oal kyl,

nmet hyl enedi oxy, heteroaryl oxy, or any conbi nation thereof Preferred
aryl rings include naphthyl, tolyl, xnyI and phenyl. The nopst

preferred aryl ring radical S .an. oxyge

radi cal havi ﬁgomear%wrh@a%%% y W@R % drgenzo%%glz%ﬁ/e) ana’rae(f"éﬁrgg’a;r&?%%
groups i ncl uqg,eld of i aRrf uiohuﬂi‘d})@é“s napt hyl oxy, methoxyphenoxy, and
met hyl enedi oxyphenoxy. Cycloal kyl" refers to a saturated or

unsaturated hydr o%h%mnarsqgtﬁ@ﬁyehﬁomﬁévémmmcmfe@@mhmr rings
are monocyclic, or are fused, spiro, or 15 bridged bicyclic or

pol ycyclic ring systens. I\/bnocycl ic cycloalkyl rings contain from
about 3 to about 12 carbon atons, preferably from3 to 7 carbon

atoms, in the ring. Bicyc]ic cycRgalkyl \ch‘?ﬂarnf om7 to 17
a : /Pﬁe ring.

car bon atonms, preferably Rr om 7 t[o’l
4 —?‘VGTN or 7-nenbered

Preferred bi cycl ic cycl oal)d S
rings fused to 5-, 6-, 20 7-nme 7 cloalk\ﬁL ri ngs may

be unsubstituted or substrtuted with from1l to 4 substituents on the
ring. CycPoal kyl may be substituted wi th¥hal o, cyano, aIkyI

het er oal kyl , hal oal kyl, phenyl, keto, hydroxy, carb

acyl am no, aryl oxy, heteroaryl oxy, or any conbi nation Fhereof
Preferred cycl oal kyl rings include cyclopropyl, cyclopentyl,

cycl ohexyl, cycl oheptyl, 25cycl ooctyl and cyclononyl rings.

Lo iy 20 AR Ry S pBted Py %39

wher ei n each w%d%moﬂﬂamﬁhéf&mbhwmx&b%{z twel ve carbon
atoms, which would be a 3 to 12 nmenbered ring. Exanples of cycl oal kyl

r adi cal sqpncl ude 36cy¥ Q) BMNORL, orchRhobutyl, cycl opentyl, cycl ohexyl
and the liKke. The term "cycl oal kynyl " refers to cycI i c al kynyl

radi cal s whi ch i ncl udewherae Ryl |b<serd&e§wﬁbrncr-| alkyIc elereatkgndikanyghakynyl,

polycyclic al kynyl "radical s wherein 1 G eiy

three to about eight caydeakyt of™ O)BBI 0 )é ﬁpcﬁgﬁﬁ% %( %B)RC’

al kynyl having from twmﬁm@b%ier%b%cléﬁkﬂonsaryl or polyarbalalic, teteroaryl,
"hal ogen” is fluoro, chloro rono or i odo. Preferred hal o are

fluoro, chloro and br oﬁﬁﬂa[hﬂra@drﬂ"@ﬂ@fm ed typically are chloro and

fluoro, Sespecially flu S .astra

branched!®or cyclic hyH’?‘SE%W 68AN 9&55@ ‘?m?’é%kw'ﬁ WdSH%”%?“‘% Ak o

substituents. Preferrefegfgalkyi- C12 hal oal kyls; nore preferred are

Cl-C6 haloal kyls; still nore preferred still are Cl-C3 hal oal kyl s.
Preferred hal o suhlsamd! Veareseasteindependerdlycsaiédted drom Gt andeSTO pad

Ret o oay am may. cont ai n ﬁr?%q@%%%%? oa e W
heteroal kyl, het & ogt kenyla ek NSLeLogl Idlonab ) UdRchgl HRILY aky,

substituted aIkyI ures, Jescr

above, apg which have ﬁé@r@élkﬂpr@;dﬁ@kﬁt adrylcbeloalkalt oatkesyzll, ealkpnolylf ranyl,
an l1l5atom ot her than carbon, ., oxyge ni tro sul fur, .
phosphorous or conbi naﬁ?@ﬁ%a'ﬁ’he%é%mcy&galﬂw’ Badet mlsa'di E" B2 and said
saturated or unsaturat gd RiGAMineepEAdENtYLoPRIRG o fteh [Rdtetcensloalkgl

het eroat om wherein no two heteroatons are adjacent. Heteroal kyl

chains contain fr&nahdtRe ér@ mhlbade;mmtlyealebtﬂd faord F2,00HeBEL oat ons)

in the chain, pref erabl preferab

exanmpl e, al koxy (i. tﬁﬁaﬂﬁx E}ﬁl E‘%’Pgﬁﬁ] éﬁ) Efégq@él(gegﬁéj

i ncl udedain het eroal kybop&le,greg QIR kL, NRSCOR:MRpBO,RES @td)NR-GONRpRg;
branched. Preferred branched heteroal kyl have one or two branches,

preferably one branch. Preferred heteroal kyl are saturated.
Unsat ur at ed het eroal kyl have one or 25 nore carbon-carbon doubl e



NO cc)N NNN N \\ Q\ Q NNN-N | sot hi azol e Thi azol e

1, 2, 5-Thi adi azol el, 2, 3-Tri azol e 1, 3, 4- Thi adi azol eFurazan HHH "S N a. .
N'NNNjJMNMN hi" \\41IV-N NN 1, 2, 3-Thi adi azol e 1, 2, 4- Thi adi azol e
Benzotri azol el, 2, 4-Tri azol eTetrazol e N,0);S, \W--NN-NN-NN-N , S, NN

\Li (" 124Q<ad|azole1340<ad|azole12 tr ol.e
1,2,3,4-Thiatriazol e 1,2, WhersipiRa, R=atd B | angepgqlc?r}{[ly%ﬁqlkyl

1,2,3,5-Oxatriazol e 1,2, 3nEtdraahkpPaii % i, #&tdBaryl, heteroarylalkyl
1, 24, 5- Tet razi neDi benzof ur an gy ﬂy di nrgIaT('y dazi neryPyrl m dlryne Yo

Pyrazi ne 1,3,5-Tri azi nel n@NPIPEIKMthbéieéOCVP%IWHOI eBenzof ur an

Benzot hi ophene 1H | ndazol ePuri naQui nol i ne 5Benzi m dazol e

Benzt hi azol e Benzoxazol e Pteri di neCarbazol e | soqui noli ne

Ci nnol i neéPht hal azamk @rienainoif iX&Q0), NGX%IQ ramd1U8amaM Bye potidiGrS=0, then

NRiR, and NRs:R4 are not identical wherein Ry and R3 are each
independently selected from H and lower alkyl, and wherein R; and R4 are
each independently selected from lower  alkoxy(loweralkyl),
di(lower)alkylamino(lower)alkyl, halobenzyl, morpholino(lower)alkyl, or
10 NR;Rz and NR3R4 are independently selected from piperidino, morpholino,
piperazino, N-phenylpiperazino, ethylamino, or substituted glycine

and wherein when X is (CHz); Y is O or NOH, and U and V are each
0=8=0 then none of Ry, Rz, Ra, and R4 is methyl,

15
and wherein when n = 0, Y is O or NOH, and U and V are each
0=8=0, then NR1Rz and NR3R, are not identical and Ry, Rz, R3, and Rq
are each independently selected from C4-Cs alkyl, C1p alkyl, Cys alkyl, C47
alkyl, phenyl, benzyl, naphthalenyl, piperizino, pyridinyl, pyrazolyl,
20 benzimidazolyl, triazolyl; or NR;R: and NR3Rs are independently

piperidino, morpholino, or piperazino.

- and wherein when Xis CO, Yis O, and U and V are each 0=5=0 then

NRiR; and NR3R4 are not the same and wherein Ry, Rz, R3, and R4 are

25 each independently selected from methyl, ethyl, hydroxy-C,-Cs-alkyl, SH,
RO, COOH, SO, NH; and phenyl; and NR4R; and NR3Rs are
independently selected from unsubstituted piperidino, N-methylpiperazino

or N-methylhomopiperazino,

30 and wherein when X is C=0 or C=NCH, Y is O or NOH, and U and
V are each O=8=0 and one of R; or Rz and one of R3 or R4 is phenyl then
the other of R; or R and Ry or R4 is not H or alkyl,



A fused heteroaryl radical may contain fromtwo to four fused rings
and 10 where the ring of attachnent is a heteroaromatic ring, the

other individual rings within the fused ring system nmay be aronmati c,
het eroaromatic, alicyclic or het erocycl ic. The term heteroaryl also

i ncl udes nono- het aryls or fused roar | s vin fromf| ve to
about twel ve ské’?@l"ﬁp rl?s"b Rhapgac é ?tﬁg e §al§ ngS§iPtm r3pides.

to about ten stepdiécrhers) gwmtemmsombﬁs tservatesl SVbdARRahereenr vyl "
refers to a heteroaryl havi ng five to about ten skeletal ring atons,
e.g., pyridyl, thienyl, pyrimdyl, pyrazinyl, pyrrolyl, or furanyl.
Het eroaryl oxy" is an oxygen radi cal havi ng a heter oaryl substi t uent

(i.e., -0-het er oarr8pecificarabodigients. dhe apyPeuRdy pbiesnientiondecipde those
exarrpl e) pyrigyharles RURGNYS Oxyg ddidi X fhake®’ Z%&hﬂ%‘)’nt@n either
(thiazol e) oxy, (isoxazole)oxy, pyrm dinyloxy, pyrazinyloxy,

benzot hi azol ylndwwuaﬁvmtmamywhbmahyn is a saturated or unsaturated
ring containing carbon atons and from1l to 4 (preferably 1 to 3)
het eroatons in the ring. Heterocycloal kyl rings are not aronmatic.

Het er ocycl oal kyl gs are ponogycljc, or are fused, bridged, or
spiro bicyclic ri n@“%?'ée(séﬁﬁ'“"F?/BF%E?@F%R{OWQ?%F*&,'?E?‘HQ WT‘P??’W of any of
contain from tﬁ@%?np%dn@s%@% m@eﬁ@dﬂf’%ﬁcﬁtagrfﬁe ?‘:mebﬂﬁ{i) S168f 18h189Y Ao 13,
carbons and heteroatons), prefera fromb er atoms, In the
ring. Bioygclic het erocycl oal kyl rings‘contain from7 to 17 rrerrber
atons, preferably 7 to 12 nmenber atons, in the ring. Bicyclic

het erocycl oal kyl r¥hegpresent mvenfisroalisabelstes/td 8 nadtbod fdrhmbtlgaﬂh@réancer
preferably from7 to 1 insg at ons. BIC clic, het roc cl.oal kyl _rin

my be 15 fUeymaLneiastas's sy a Jgaumal r‘r‘é”W@irtSrr% [HEEERY &y SBidcE "Ba'

het er ocycl oal &y kffédtivesarb @M 4L cémpolind of the iﬁﬁ@ﬁ’l@frﬁctsfﬂe@%y fcdfRenpiated
5-, 6-, or 7-nmenbered rings. Heterocycloal kyl rings may be

unsubst i t ut ecPTEUSES of HiR EOAPPNHTYetrbles T daiB3ti t uents of the ring
atonms) orqssubstituted (on either carbons or heteroatons or both) with
froml to 4 substituents selected fromnethyl, halo, 20 hal oal kyl,
cyano, hydroxy, carboxy, keto, thioketo, am no, acylam no, acyl,

am do, al kyl (other than nethyl), heteroal kyl, hal oal kyl, phenyl,

al koxy, aryloxy or any conbi nati on tDEFRUTIONSef erred substituents on
het er ocycl oal kyl i nclude nethyl, ethoxyl, halo and hal oal kyl. A

het erocy@Doal kyl ring may be attached as a substituent of a |arger
structure by any aheescakprgséigatatbl etitdrofse)icashiof tid feioaimarictmeaidsythe
ring. Preferr‘%ﬁl ter%:ﬁ/cl oal kyl rings include, but are not |limted
to, the fol | SRR BS Er rr Oxirane Aziridine Oxetane

Azeti di ne Tet rahydrof uran Pyrrolidine31-1-1ndole ccio) Cs> C8N NH
Pyrazol i di ne 2H Pyran 3,4-Di hydro-21-1-pyran Tetrahydrop

2H Chr onene 5, 6A8Y!h 95@@9031 i, B ragiealifpen yriemowﬁt@féharhydroxy from

Piperazing g carboxylic acid (i.e., R-C(=0)-). Preferred acyl groups include (for example)
acetyl, formyl, and propionyl.

The term "carbon chain" embraces any alkyl, alkenyl, alkynyl, or
heteroalkyl, heteroalkenyl, or heteroalkynyl group, which are tinear, cyclic, or
any combination thereof. If the chain is part of a linker and that linker

30 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



2, 3-Di hydro-1H1 soi ndol e Pht hal an 1, 4- Oxat hi ane 1, 4-Di t hi ane

hexahydr o- Pyri dazi ne The term "nmenbered ring" can enbrace any
cyclic structure, including aromatic, heteroaromatic, alicyclic,

het erocyclic and pol ycyclic fused ring systens as descri bed bel ow.
The term "nenher e%" i's ant to depote the nunber of skeletal atons
that constitui@ B8 USRY. Mriirtermipinge themehain plength.nd, tise pghaim, cemains
pyri mi dine_arieigiostsmetee st bf fSRREoRYhELE ardfl LREYE BliBfka A0far
t hi ophene are fjve-nenbered rings. The term™aryl, ™ alone 0

i n conbi nat i ¢ the epdios ghginulgnaliti onal |y substituted aromatic
hydrocarbon radical of six to about twenty ring atonms, 10 and

i ncl udes nono- ar onBYE MEAGRS aakaturated diydrasaspor chaimghaving us & 15 carbon
aromatic gin i i r four. .f rings ere th
ring of a? tac tér@%t %?%sfegrylvaﬁo{rarﬁagpc@éﬁ%\%tgﬁa‘ ;E%gdo%ﬁﬁgg T 9‘?%@?30"' it
rings within refges flasan optiegatnysubstiatehstiaightiohhier aar opadrially substituted

monc, ar orat 1 Erarec SewateblRarace Mo, el b Femicmenip abeut iy

about twel ve cadrdmsn radrenpreferablebhe a5 tvieheeca®ohsi Nondinhilieg sdatndiés of
t

about ten carhon at.omns.. I of aryl groups include, wthou
linitation, Sﬁ%(ﬂ\ﬁ ,'°ﬂ§;ﬂ'ﬁﬁ%@?%§ﬁ¥'h?%y[- Fbwr%wbrﬁmzroaﬂdnwoﬁyb@wylsec—
ring systens buliiaetannyl, lepnanyphty), hekgr idg six to
about ten skeluytnaﬁ riur% car bo%s,b et.yg. : &ghg%@ ! gﬁ?ﬁﬁ%ﬁﬁwéﬁn ng
systenms. 20 The term "heterocyclic" refers to optionally
substituted saturghedeRh WIAHAF G BPH QNG N4 2% ah Sotionaly

containing fromfive to about "twenty ring eére one or
the ring atoffgbditetedet straighbabaipucloras oplianallyx aspbstitutexdy géranched-chain

ni trogen, su L e rmalicyclic 25 include

nono- het er ocb%%gag%g Elﬁ%aghﬂ%@ 8E§c?rit %W? n°§r$§'aﬁ§1°§. dg@hﬁﬁ%@aas and

het er ocytd i chavitg dedm ey tocaticait hifty ararbow atdmé,mtnﬁré pﬁagrabyy;gﬁclx vhabsut
ot her individual rings

the attaching. rij i heterocycli¢, .and the g
within the fg'gé%eféﬁb%g%l PRI é’gla"ﬁ\)” 6@3'5?'(%@9!‘{9? ethenyl, propenyl,
het er oar omat batengll il Byislitadiedly! ved Beqikecl i c. The term heterocyclic al so
i ncl udes nono-heterocyclic and fused alicyclic 30 radicals having
fromfive to about twelve skeletal ring atons, as well as those

having fromfive Tie adent alkqAyISkalbREadr 99"@‘%& E?f%?ipltg £ optionally

het erocyglics include without [imtati on, tetr uranyl,
benzodi #epi $HPstituted r asiRigbi-ehaiz ol 91, antibpalhgui subistitwied  abranthed-chie.

The term"lI r s refers h C i i system
i ng. 1 ve oocdiBbR! e Rvild oD of 3ndrel ShBiBEKibh (bl B
pyrrol i di nylhavingifiog weitpeticuit dirty qaripem atomy, moae dréfeeably kom S4beo

term "al kyl " i inatio efers to an aryl radical
as defined 2{%4\% twgh\%hn(?aéﬁé%r?gorﬁiggﬁgﬁ% Fdeﬁf’g‘éteﬂx AN é?%ﬁ? arsa‘ﬂ?'iéﬁ
as defined dbose hasinghfram tiortocabom fourt arbbn s, EMBIBS dfi KRyny
The term" arrééal {éyl l" or ."ar gl k{}{{l %)al)z? e or in conbination, refers
to an al RYL2A0eude eynyh 2oy orautynyluli -Rutaseynml andihe like.
repl aced by an aryl radical as defined above, such as, for exanple,
benzyl, 2-phenyl et t?yl gnd the |like. The term "heteroarylal kyl" refers
to an al kyl radi cAVKeNE d&@ R¥drogebee chein bayingcat lemet phat(preferably only
repl aced by cheehionaatbon REL6R! ' : |

be optionall Zubsti t ut gdﬁ gﬁ%]s'\%hbec?@iéiﬁftme a 338\5'?’0%338%32‘??%%@%%%
| ar ger core%’@r%‘mﬁfé pAefieralin@ talSksarben atomnei ng the terninal noiety.
The term "al kyl heteroaryl" refers to an al kyl radical as defined
above i A020 which one H atomis repl aced by a heteroaryl radical as
defined above, each of which may be optionally substituted but
wherein the al kyl group is attached to a |l arger core structure with
the heteroaryl group being the term nal noiety. The term



substi tut ed. The term "carboxam da" refers to the
structure_-C(0O)NRR where nitrogen is attached to the carbonyl carbon
and each of Rand R are 20 independently selected fromthe group
consisting of H alkyl, aryl, heteroaryl, alicyclic, heterocyclic,

aryl al kyl and het er arylal K wher ei n the al kyl, aryl, het eroaryl
alicyclic, heter ocf@'? e, '%rayg)’?fpﬁ?m Ef?%ﬁhﬁ?"!?@y%@%bﬂ"@n@ﬁ’f?fab'y only

subst it ut ed. M%r&&i—ﬁbrﬁ@mnpkﬁcﬁfdsaﬁcphﬁ\%@EQDWQOH)&Y&ﬁQ prﬁferably 2

deplcted as =0. Theterm gt includes " F, d, Br and
terns "hal oal #y10, “Mﬁdﬁﬁf@é@ﬁ)yz R4 eatbey AlaM&ind hal oal koxy" i ncl ude
al kyl, al kenyl, al k nyl and al koxy structures, as described above,
that are 30substi t’UﬁYﬂ'd dkeneonandyr alkyne fahainsi néreferiedl ofo necsfl,ectwely as
br om nes [

' per hal og kyfﬂ%%grg oam%(ﬁg?())xy an%gg%gﬁFP{)g%;Pfg%d g]ngrm?%gg Pﬁgﬁme‘j
al koxy and acsf Sub;sdtudml s Pasfedied drrabeitedasliyie alkehatanal dzlkyr’machblat dave N

conbi nat i ons hirb TGRS préiialy MR gl PSieRbr’ SHAIGR diredlyta Ay
nal oal Kyl aﬁd&"?&'m e by ey ik Capubstitted or
cycl oal Kyl Eeﬁo tEny ﬁg‘?g %&Sytuenéﬁ "@% pubstitieted, grafered chains
al kyl, al1byn>ére radrice i ,orhﬁimbﬁwtecﬁnﬂikfﬁlebm%ﬁ@a‘ﬁ)ﬂ'aleréL}%roéé)rbon chains

D|eterms alklamno , refers to the grou

i ndependent | >ﬁ8§8| e Ps rpHhsitutgd . with “halo, ﬁydrrme taéy!msy (eg phenoxy)
"di al kyl am n B\Qgr

15ar eal kyl s. %eter'bﬁﬁ)%@ ragsr,ﬁr#fs(ﬁpf ng;etm&gl% arrs t°0 a sulrz;#'j r%y() neteroaryl,

covalently | mnl@alkvb hte\mfoalkuhé‘letameydmﬂlhﬂj smmayabl. amirsd aatnaldof asganhino,

The ter m sulEidi s BrahB: §F i colBhafish 1FgEe! s Tiidsarhpn
at om covabentgrgups iodade metlwbeethylormopm |so@as;byipbetwf vinlyl, cdliyl, Sb@enyl,

oxygen atom aﬁ,@ j%‘%ﬁ datlon state of said sulfur atomis (1V).
The term "sul ¥ o a sulfur atomcovalently. Ilnked to four

25 atons, at Ieas%\ iwo ofI i ch Fﬁ?o%jk/ en atons; the foTr
oxi dation state of SBVel Ayt 152 sPBHs ﬁ\ﬁ")g OFRCRNtAIRING: 6%’P|Qﬂ?atpattﬂl't
"oPtional | y" sixagmbérhatoradie subsequent|y descri bed event or

circunstance nay t need not occur, and that the 30 description -
i ncl udes i nst ance8Sh@refrEedionkergin.ca r t &b Jeeng or aigne moiety

i nstancesQi n(avi, C"IbWér AIReB) r&Oé chEQf c&%aﬂ%@ of 1%y 19, aﬂ%ré}aﬁl #?:%DP% 8,

or di- substltuted wi th an al kyl" neans t
not be presef@r %‘rat@m%@rthérﬁésalomlkybﬁmd%Oﬁﬁyplﬁéerpbbrs%ttw Gardon htoms

description |mg%§§0$|a}mblémsalk re the aryl is substituted with
one or two al ky s and situations ere the aryl is not substituted

with an al kyl . " Ggik | b Yoty t S tituted or
unsubstituted. 5 Th‘sewzuhgtl tue%trrllt sd*ggg%ng{p%%ql BQﬁf‘?ygsE’ggﬁ"P(H"é‘d chain
group may i nsvkalituent whew the hydracarbon avain (sranmlkyl ouladkenlyl @it S-O-aikyl

Cubsets Ther Bor O TRER- ol OIS, & SREKEHpHICGHE sl ESRPS. ether. -

aryl, het er opropoxy,dsomrppbiy; n-betogy,dsyipitory, saeydadky ltert -butoxy, allyloxy and
het eroaryl al 5,%' | ower al koxy, |ower aryloxy, amno, alkylam no,

di al kyl am no, dik ryI al kyl am no, 10al kylthio, arylthio,

het er oaryl t hi o, ,, oxa arb nyJ’| , carboxyesters (--
C(0)OR), caij boxa @Fl\‘ﬂ(-)% y‘{fﬁﬁf 96 nngey ASXIngs. gre mangcycligner
-N3, --SH, -fuekd mcyeﬁ@hﬁb*%yswélamoléyénc el Hﬁéeé) .‘;@We o%%cﬂ?‘%f?:ﬁ’ﬁé’ bn

guani di ne, pyridiny t hi ophene, furanyl, indol azol e ers
am des, PhosPRding e OHBH%M fngs AEe abndgfmrﬁde@ awbgpwomrm dBisyclic

hi our eas arglo) T SEMER e ] 7 oD LR R Y (T bBen iR,

in the ring. BICyC|IC aryl rings include ring systems wherein one ring is aryl



30A "pharmacol ogi cal conposition” refers to a m xture of one or nore
of the compounds descri bed herein, or pharmaceutically acceptable
salts thereof, wth other chem cal conponents, such as

pharmaceutical ly accept abl e carriers and/ or excipients. The purpose
of a pharmacol ogi.cal ositionis to facilitate admnistration of a

conpound to Eah F"beaﬂfrkerﬁ NEhES P L6 l0air prabelsreexalogkyicRegferpd dicyclic
carrier” as uggd rihg%eb@mpﬁsaegnssﬁophzaﬁ{%@é%wﬁhgy fAEEEPLABLEG., or 7-

mat eri al , corrp05|t|on or vehicle, such as a Iiqul solidf

di | uent, excilpeewered singsnAndrringscapy beaunsulpstittast DaBubstrluteblwd"l fmm 1
carrying or t f OI’tIOI’]
of the body, Por SHthlcHs e Hry Ry st YRGS e B, bit
must be " &ccdpydabiyve’ carhoxmeamewseacyﬂarbeabngallqdnmterbbmyw hahoélhya QHeg),

d t th t d t th
Some oot e PRy M EKDSY. O bl R0, ottt | WoalGy "eliiencdiony,
phar maceut i dé:lelt@foag@@t ag enQaédimbfn&twrﬁ\Cthbﬁt%f ( Prefigd 2 ISHﬁé‘s 38clude
| act ose, gl ucos starches, such as corn starc and

potato star cﬁlapﬁﬁb‘/? @?ﬁu?‘ﬂgb aﬁ&“??ﬂ déhevaest peefergd nanik risg diadival is
car boxynet hylphealll ul ose, ethyl cellul ose and cellul ose acetate; (4)
powder ed tragacanth (5) 15 malt; (6) gelatin (7) talc; (8)

exci pi enyg, such gg 0% QHtotx?éerﬁPéHlééJ Sﬁtltu(eﬁ?‘ %' ! 5% -a
such as peanut oil, “cottonseed oil, safflo r 0| es ne o %}
oil, corn oi Prafﬁaegomaﬁy oBreups1dyclus c 6o, ezsamhfeas PheDPXY, emapthyloxy,
I coI 11 manni t ol and

ol yet hyl ene "o 2 Pepds) et RAEb byt

pol yet hyI ene gI ycC sters ol eate and et hyl
| aurate; (13) agaég L) esium
hydr oxi de and al ur%%%&rré% %fé&rfongf%g‘?&%ﬁ orﬁ&gﬁﬁ%?@%slzy@? CGiBon fing that
pyr ogen- f r eeisnapkraromnatly. Cystoaikiyt rasi ae; nfdidcy&icgar ‘ase a‘ohetl | ko, or

(19) ethyd a buffer s ot her
non- t oxi cé cohﬁaﬁ?lc& R:)b ﬁi&éﬁ% 8%'[8"\ n%)ﬁ'g Yél’f’e‘f}‘tc[@éy% gs contain
f or nul at i onsfro apﬁ'QImSOﬂooay)omHcheab@reBtcﬂbé PrefiAbIR FropM BUbY B&Ybok A,
Si gnlfl cant ll’fltatl on_to @n org@g{ygm and 25 does not abrogate the

bi ol ogi cal a% MA {Y9anBIyeln&ve fing$, CORRIN fraef da E:Brﬁ%‘mfd atoms,

The term "expieféranly” frbm‘efrstot@2%hrb@ﬁrétoﬁfsbsha%enﬁgdequte@er?ed bicyglic
phar macol ogi cal corrp05|t|on to further facilitate adm nistration ﬁ‘ a

30 conpound. SRAMEYIHNGY cRFPTiBE dhit 8- Pner ddwemherad aingst fusedite &d, e or
cal ci umxar bppsd Abe R ﬁh?‘l Veg&éﬂpf\trﬁrgsvrﬁégé Bgt%arﬁﬁggﬁ e%ngr %Yb%‘ﬁﬁn&& with

starch, cellul ose deriv atrn, v e0|
pol yet hyI endr@yk i 4 substituents mtrmenlg h@ycémail(yltrhay berquStltnmmmbthadb

o1 ece ! b e, sl AoRal) R o bl KRR el b
di sorder, e. @ylammoorawmerhetérddnﬂnap,eut |amyei:tbmbtnaltiw thlefsnfi Pedfaded
anel or ot oyRleale Alad I Gu8 S tE: Bl HAPRERG GaEoRg e,
reducti @8 i mybfm@cMuabek:ydbnﬁwllerSZ) a reduction in cell size; 3)

|nh|b|t|on(|. ., slowing, preferably stopping) of cell infiltration
(i.e., metastasi Shhe term mbldah@r'aéls@rmceSSbytlr@:hhiRyF It (= tr%tc’i%lﬂge
of ceII gro relieving one or nore synptons associate

with the di é’é%'%%cycgﬁcﬁ'caé"%éﬁewm Bighah trodifcyalss alipd radmaiscmpcmnd
di scl osed h@a@hrcybr@rnora?waesrdnﬁrt%eho%bbuﬁww%éﬁoﬁfétﬁ% ﬁ«;ﬂ%{ﬁ&'

to be a therapeutlcally effective dose” or a erapeu
effective arﬁﬁhr’f‘t de 3 prepdgsedindng. AExamples| a)tfe@,yqjoﬁilqdntaeilqals hirclude

focir o0 e phnoB ol EoRE B ARGt Mk eR sPahb kel (", ELLEEE o
rarmal an'treat mone A0 SHERRLIRHE TR IR BUAE: ol e B o

monocyclic, bicyclic, tricyclic, and higher polycyclic alkynyl Tadicals wherein



By "selectively targeting” is nmeant affecting one type of cell to a
greater extent than another, e.g., in the case of cancerous cells

ver sus noncancerous cells. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON
10The present invention provides a conpound having the structure of

F | I RsR6, A n

wherof i whenSAc Syic tpdiety hat i tPisis & AEBRT Slgha baiooh oMl agigwer
and wherein Wﬁrl”réf’e%to&n—al%lﬁavm@ fréPn tWORAabout giRéarbons.

wherein RAis selected fromH,  al

- het k
20cycl oal kyl , - C( JigiRsor “nelegenrs hﬁ@(oxgellq%&g m%d?”a e%?fe”ﬁﬂéﬁig are

het er ocycl oakylo, OB WrdAH R "Rbte préfeiedofpidall aewl ahllshd amadfluoro,
al kyl aryl V\hg!r%dona%%%:rﬁ an sarl d R5 and pI5c IS |tr?ge€e¥1derntly H al kyllJ

or het er ol kgbpecially fdmﬂov are each independently selected from C=0,
and 0=S=0 and wherein when Uis C=0, Vis not C=0, Rl, R2, R3, and R4
are each i ndependdtalbglkglliec straighbnbranchedyer, cyaicehysiipgaibon substituted

cycl oal kyl, W@:&Ye hpﬂjﬁ%lhal ls'ﬁﬁgt\{'dthﬁﬁ%l KRt r?\%ﬁrc%%ih haloalkyls; more

het er ocycl oa d each o R2 an

i ndependent | y drafray aed @meﬁgia%l akyé still RBorensteférers stileaveC (- Cgl haloalkyls.

i ndependent|y selected fro al koxy, thioal koxy, kyl ,

hal ogen, CN, Pg#arretiGalo MeMromﬂRﬁlomm NRDSQ2RE, and
NRECONRDI RE; wherein Rei, RE and RE are independently H, alkyl,

Shet eroaiyl, arytHeterodiahkyd a riteogeransyflir, dredxygearadral Kirbyups containing

S O ang v Hiose B ope Beod ﬁ%mﬁh&fﬁﬂp%g%%ﬁ%‘%eﬁ@aﬁ € denti cal
wherein R1L and R3_are, each,

0j |
al kyl , and wher ei EﬁﬁZ temy rhe ﬁ Eﬁch $'H @H‘Zeﬁw n‘?'?‘i/j g%tgg}& flr 'ﬁ?vieée
| ower al koxy phiuedl ; r?l KNHJQtltut@U(blkgErélﬁéhw and n@lkmmest}@itkws, as described
(0]

hal obenzyl, norp i no(l ower) al NR3R4 a

or NRIR2
i ndependent | pbavg, bW foha YR BB?l‘Hl mere ﬁﬁBWile Ay, atﬁﬂb‘%?@?ﬂ?& from an
N-phenyl ?i*; ?E&%ﬁ ”&he?ttmha&rﬁ@n cggs bhUtrﬂﬁo&ﬂcklﬁlmrlg)hospﬁﬂﬂ)dsh@?

if Xis and V are each 0 then RI,
R2, Rs, and Raombmaﬂ@nsmqreﬂfet hyI and that if n =0, Yis 0 or NON,

and U and V are e t.ah%ﬂ fy\lgﬁ
i dentical and of ﬂf&eﬁ’fﬁ“’%s’ an Hﬁ%re e'g%1 ndepen A:fﬂent Imﬁ%lcg{:t%oendand
from C4- 00 akkyleastClfheal hetéroaCis, avksrein Guy wmyhetemaé@ms apenagjacent.

e azoty1: obeRRBYE, iR Rt Il 2 Thcn) jroffis, BiRE “tokroon and

mor phol i P@, ﬁétemaﬂﬁfr&;unﬂ@he Zhain, pieférathwz id 1% nmré:(nrefératslycz tadd Bor

and V are each 0=5=0 t hen NR1
wherein R1, R¥aMple, a&'FR:?‘yRﬁear Rgeajgﬂ Pha p'é‘%&é?ﬁq?w 5 re} H%ﬂ’!’ded in
net hyl, et hyhetehyslk@xWélerdatyd! bivdins SrlayRee Sleiight bwaaheandpwﬂamw
or wherein one or both of non-identical
branched heteroalkyl have one or two branches, preferably one branch.
Preferred heteroalkyl are saturated. Unsaturated heteroalkyl have one or
25 more carbon-carbon double bonds and/or one or more carbon-carbon triple
bonds. Preferred 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 |
30 substituted with lower alkyl, haloalkyl, halo, hydroxy, aryloxy, heteroaryloxy,
acyloxy, carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heteroalkyl,

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

10



30NR1R2 and NR3R4 is unsubstituted piperidino, N nethylpiperazino or
N met hyl honopi per azi no, and wherein when X is C=0 or C=NOCH,
Yis O or NOH, and U and V are each 0=S=0 and one of Rl or R2 and one
of R3 or R4 is phenyl then the other of R or R2 and R3 or R4 i s not
El or al kyl, 5includingall pharmaceutically acceptable

salts, ester spa&hﬂGgmbmaébédggmﬁérwheg%@nﬁpﬂpdS deserihed, faexamels. gs an
prodrugs the td € b r d
a conpound hé@?l den aetwgt rg H%‘?l%(r%e ghyﬁgjﬂﬂﬁl}emﬁ% datsg rwrﬁaNétbQRgh?:o@{nﬂl‘} gﬁ
| V\heauamcthrﬁntaofdtm sabetltuedbpmn‘tetgrylsmchne"eméaf@nﬂﬂ-ﬂmnt of

SO2NR3R4 and af. R7 o dro -Qr

T Sonter o atmpy e e TneSink %ﬁﬂ'&é’ﬁﬁ]%grg’éP IergAq Ry by ridin® RHR
SO2NR3I R4 WagddHnrertea Be gyfidenedrim® i s hydrogen and wherein in each
of said Fornulas Il and |11 the other substituents have the neani ngs

as defined for FoHawm@atyl” is an aromatidrisgpesithiningezaiyph etorat anlddrom 1 to
i nvention, the compound of Fornul a,l 255t ructure wherein

MR or - wher BP0 N6 RIORIRIRE ) inihenTing HeioroaRdy ds Ale SgTeRyel) At e
2, and Rl ange ?lcaﬁ Ry aysphd. ”ﬁ@n@bﬁﬁ&hﬁtér&é@é r rrﬂdqs contain froh aBpeL 6f foC

exarrpl es of th i nvention, the compound of is a structure
wherein B i sabguti9 memhgicatems (Baib§n(®12| heteragtomsk PIefe@b'V\ﬁe‘Pr& magnber
(CR1122) n VWsh r€i Fnemb
[ ot het 1 peaiopes e g el e e e B Rt e 8 P fromber
| 5 is a straoms, pr@fbmb@&t@ﬁgnﬂﬂbebatmrreihe rog. BIQMM?FW%TEHQ?

2 d R1, and .R? |
ot her - spoct 1 MENERDS S5 E R DE Rof Ry PrheleaE) Bnd thepathel fing is
is azst r ugt ;?@I \Mh@t@'bar}ﬂ) lcs/cwdﬂtylprowmrenl ahloalldyl i netmﬁycﬂﬁamyl gid:’:?ftrmdl
m = an and el sewhere |
specific eanﬁV%'éc 'a?tEf%VFH%ﬁW@ﬁ"S EAEPEEFdou dore* "ﬁ%rpﬁ'ﬁfef 9% l‘uge%

st ruct urgs Whgy 6i NngnN=4}, 7%hbeBer&s l#ir!g% iHetéfang afiger mﬁycmtuausmbstumedn@‘
belnga5rrenbered rin cific exa s of the

th
i nventi on, tﬁé’%’d’%tﬂﬁ‘g‘ dronkch ﬁﬁl‘g ﬁ%bﬁgtruﬁﬁgte%ctf‘ﬁr BNGh ?E‘?’ﬂarﬁi' irayy be
and n =1 or dﬁ%%i&é&'ﬁh‘ %19 cf‘?)’!\ﬁiinonnrtro2 hyé%x? EMBGLY,| M2 BBYISmINY, d]

i nvention, Pe conpound tructure wherein Xis
n=1 or V\hleeteroalbml.s f@dpdhﬂ. npbenyl oa!kmer erpoxy.i shetenaryloxy i"’l ade
Rl is as def [ b ed

the i nventi o%&ﬁﬁlﬂgb%ﬁpr%géﬁd of ﬁ%ggl?dnﬂ?tgrdar}/lsnngsg{l ?Iggtgué%t wﬁerel }r?%d%
Cl RIR2, 20 = thedolimiegein X is CRIR2, n = 2 and wherein 20 Rl and R2
are as defined el sewhere herein. In specific exanples of the

i nvention, %corrpou:?d of Frrrula s ar&tructube \/\herelnYls 0,

or wherein Y V\/ner Y Ns d S as
defi ned_ el se re he @ I n Yo@ enbmd-?nent Formul a I,
when Y is O, gahs QHBph@‘Q @'Wolé’\h%;agée Ih'rﬁia%ré) OYaz'ofé NQkaldle | N a

separ at e enbodi nent, I's 0"and X I n anot her

enbodi nent of rrrul when Els 0 or elth%r Yis n or
nis not 1. @sepa(gu?e Ment of 'ﬁjlatter en E| or
NRi, nis 1 and Y is NOH InseC|f|cex npl es of the
conpounds of Isftbiezelsl Ahipzole BHE TNAdAZEle e abh3 §UPZ®&S*6 4'TA@€!F%°Feon§Pfaza"
exanples of the latter are conpounds wher ei n X is CH2 and n=1o0r 2
and Y is 0 or S, OF conpoun wher ei s dn:1 r 2 and Y
is NORA, or NRAN corrpoun S X ISR@& Y ISN Pr S, of gonpounds
wherein Xis O, nafd Y i s Ncorrpo wher eNnNX i s NRA,
and Y is 0 052§4Th95|az%%”99149ﬂ§3dm eaenzaﬂame NRfs 4ol | FetigBid,  or
NRA, or 5 conpounds wherein X is CO and Y=0, or conpounds wherein X
is COand Y is NORA or NRA, or conmpounds wherein X is C=NORA and Y is

0, or conpounds wherein X is C=NORA and Y is NORA. In all enbodi nments
of Formula I, when Xis C=0 or - C=NOH, Y is O or 10 NOH, and U and V

11



15 In one enbodi ment of Fornmula Il, RlL, R2, R3, and R4 are each
i ndependently selected fromH, alkyl, cycloal kyl, alkenyl, and

al kynyl . I n another such enbodi nent, RA is hydrogen and Rl, R2, RS,
and R4 are each i ndependent ly selected fromH, alkyl, cycloalkyl,

al kenyl, and al ky 1n an 20 additi onal such enbodi nent, NR1R2 and
NR3R4 are each mﬁy endent | ‘9 6- to 1 nbered hgPfggocycle, Sy
preferably a het é!up,cycl oal i,_s;peci fic egbydi nents ofl_y

Formula || Cy(l?f-.? 4%%3:?15%]6 1%%>gélagt:rle 1 Orar}flalzﬁeqqg'nt{ 'I' lsagﬂég ﬁ%g% ‘fﬂlﬁ%@éole

H, al kyl, oal k | kény N. ot her

RA is hydr ogen aRd"Rl, R2, , “nnd R4 f each ”, depend y ected
fromH, alkyl, cy‘ﬁ‘;-LN)aI kyl , yl, @JJkynyI I_QJ addl O
exanpl es, NRle 4 .ar.e.indep 5- e ered

het er ocycl e, pre e@rigg%lga%gﬁr%%deg‘gl i |“¥ 1&1%?‘?1“%3 ondPHZEEgen in
the ring. 30In ot her enbodl nments, the corrpounds of the invention gre
derivatives of hl/&vq ng g sys , | 1 y

di sul f onani de || |de ?I vat |ve nt h @

ss acridi ne enzosuber one Such ¢ oun §/rray be ably
substituted. pyigine TPRidRARS Bhimbdh rﬁ’&n’agnqe al'.’:‘SQTrra?lcljeat e?nd%l%ngonpqsé &d ONS

of conpounds, ‘i ncluding those in haV|n Structures

of Formula | in a therapeutl cally effectlve am)un
phar maceutl C car Rl V N
For P
Iscindole Benzofuran Benzothiophene tH-Indazole Punne Quinoline
N N
@: ) s> SPLEN
¢ O O O GO
H N N N/ =N
5 Benzimidazole Benzthiazole Benzoxazole Pteridine Carbazole

COCO o oy ¢

Isogquinoline  Cinnoline  Phthalazine Quinazoline Quinoxaline 1,8-Napthypyridine

e

Acridine Phenazine

A fused heteroaryl radical may contain from two to four fused rings and

10  where the ring of attachment is a heteroaromatic ring, the other individua!l

rings within the fused ring system may be aromatic, heteroaromatic, alicyclic

or heterocyclic. The term heteroaryl alse 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

16 heteroaryl” refers to a heteroaryl having five to about ten skeletal ring atoms,
e.g., pyridyl, thienyl, pyrimidyl, pyrazinyl, pyrrolyl, or furanyi.

12



wherein X = CH2 and n = 0 - 2; or O, NRA, CO or C=NORA and n=1 Y =
0, S, NORA, or NRA wherein RA is independently selected from

hydr ogen, al kyl, 20 heteroal kyl, al kenyl, al kynyl, cycl oal kyl,
-C(=0)RB, -C(=0)0Rs, -C(=0)NR5Rc, -C(=NRB)Rc, -NRBRc,

het er ocycl oal kyl, aryl or polyarorratlc heteroaryl ar aIk and

al kyl aryl wher etermactlonf §aan oxpgendadical BayiRaeh Sﬂbst*tuent
al kyl, hetergal k a

S0 and 0-s0earslveRly réfeReloRtigra ey %ﬁ%;%@”@é%’%‘“ SRR
and R4 are eppﬂrﬁylm@eperﬁdenylbyy sel(ﬁnomﬁe{)om,hydomﬁ)ow kyI(thlaZOle)OXy,

et oroar yl AEvEeBR) o R BRI Bt SR Rep BRI RRY o

i nd dently f kyl d .
ndependegt |y T or MAEkE SR §ony BB A HfRle ARuSEhEhibg Sloon
CN, CF3, NOZaton'ﬁd EINRDIREto I\RQBFefeME[ImEtp ISREﬁéﬁREatode in the ring.

NRFCONRDRE; wherei n RD, RE and are i nde %ndegﬁe & qn
10het er oal kyHetQiPWdoaé'ﬂSH diNg| arﬁet'é‘?toa?vﬂpa KGet %P{ﬁl ‘pagy nngs Yhie
cycl oal kyl , §16 es{ Rl BFUR ﬂ@»bhybrldgé&wcﬂm Wdyclie Ringneyetiths.C Mdnocyclic

acceptable s ers, am des, Stereoisoners, geonetric isoners,
sol vates or mt@mqyg@aihyérrmﬁ costain ffomTﬂ'éO‘goﬁpghrﬂ%’%fg sRegber atoms
conposi tjons Y Kv! & 5 to 7 b
ot or ooy S oafiiEaifl bt rBldt SnfHhterdgtiiih reRAabiy A 8 1o 7 member
a total of uptoms, ]mtlwm Bieyalip heteracmadksdamgﬁr@oataneﬁp@d o dmmeraber

0. 20 The rese nv i her.a ti

conposi tions t(?fn >Pf8 rqlﬂ% (272”%)0% S O?Rﬁaﬁy gﬁo\?ré%fu F(§nIotﬁguc‘lfl"'gas I?F’l’éc“c
conpounds thé't@bcb@&ldalkyl ﬂlBgsTtm'ltamrﬁmmdabmﬁt t7héo i abeutt i13n ringy atoems n
the formof 25 ceU|c aceta e salt est am de

st er eoi soner%ref%(?g%nﬁppb |§ ?%gytﬁ *b‘%%&‘%‘i!&@@%(@ '%W@Fe
a conpouyl Oifustehespwea?lwmglea ﬁngts%mmOPEéferrbhebfbgéltoehermucmoanyi
enantiomer or a di astereoner. Were said conp oungél S. a_enanti oner or

contains a cHIgBFORPRERIS- Popr dxRrpIRered rigs T46ed 4P BonBatPng MerpRered
formof the ﬁﬁ@ﬁﬁ?%&h% tidedP el Astfta dk 4aR
ei t her enantﬁﬁégﬁll%trgrt EB?L rerrlna e oughsolne o? sai d elmtld%rs
may be pref esubstifuente hofaghendng pfoms) tafe substitvieds dem sithets GasPens or
active than Ilié}‘éro%tt&% o‘?’ﬂ:%m)'vﬂmafro WIEd & <3k u@%&%‘@ﬁe@?mﬁhﬁwthyl hal

i nvention oner Te.g., contairns a carbon pair "Wt
substi t unt shaalbalaplhmano byd;roxy).r carbamyg - ketonfthighetat iaomne, acylaarng, h@cyl

e, al t nougtmits B0t BR B AR Bl TR, £Bery

met hods of t&earywaEhbination theréef. Préferredisubytitnants ambetﬁdmycroa&yl mclude

phar maceuti cal effect al |l y-accept abl
a cationic s@ethY, oertPr%V! Paiarﬁf‘cgb?'gﬁ@ng efe%)iﬁ%l%)ﬂ? "5'86.'?9?3) of wed
or an ani oni gg aaédbsﬂ@éﬁﬁsf Aliarey stastufe b§- amy,cr@mmly feacibid atwmwf ssieh
salts are known in the art, as described in WO 10 87/05297 &é}ghnston
et al., 3subl h@ﬁwyg@aMhﬂeg Preferreg7helecemysinalve dings inetusiee fid are not
her ei n) Exaifmi'té?ftoOfth%fé'llB@mge acid salts include acetate, adipate,
al ginate, aspartaté, benzoat’e, benzenesul fonate, bisulfate, butyrate,
~citrate, canphorate, canphorsul fonate, cyclopentanepyopionate,

di gl uconat e, dodecyl sul f at % et ha Igsul fo e, for , f ,
gl ucohept anodte, 15Ng| ycg_ppho&;ﬂat e, @ol ate, hepi sul
hept anoat e, hexanoate, hydrochl oride, hy brom de, hydri odi de
2-hydr oxyet hariesel Peiridite Oxelace afzs!iding | Tekiahydrofesno Pyfralidne  3H-Indole
nmet hanesul f onat e, 2-napt hal enesul fonate, nicotinate, nitrate,
oxal at e; pal nbate, pectinate, persulfate, 3-phenyl propionate,
phosphate, picrate, pivalate, propionate, salicylate, succinate,
sulfate, tartrate, 20 thiocyanate, tosylate and undecanoate. O her
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Such salts are well understood by the skilled artisan, and the
skilled artisan is able to prepare any nunber of salts given the
know edge in the art. Furthernore, it is recognized that the skilled
artisan may prefer one 20 salt over another for reasons of
solubility, stability, fornulation ease and the |ike. Determ nation
and optim zatio f suchrs®lts is hin the .view of the~8killed
artisan's pract . In ai‘;gslt/ﬁer as t, the presght inventi h NEl at es
to conpositions of any 25 of the conpounds of the invention,

pref erably whégdigolgng ih2ddihiplom d.3-Rithiprage e #t5-Dihydzpigoherolen, 8 Dirydraisdaazole

accept abl e carri',‘*br and _bQ a theragpeutically effective appung. Such
conposi tions \Aﬂem_gen@y con@e an am)ugwf\/ﬂI such odrid that
is not toxic (€., an unt that~is safe f er ape es). 30
Sel ect ed exanpl . Of ounds..of t i nv ion includ but are not
limted to, gﬁ’ﬁfae%'r"’q'bel ﬁggﬁa’% ﬁg‘%'g‘f%"d%}%&%arbﬁn 3%‘8%\1%@“?0 135*‘%[9"“8% al |

such conpounds are_specifiCally ainmed for their use in any and all

~of the nethod Ot he ionNJn e i ndi ca structu t he
ligand is att d ¥ia a onji rragkediwiﬂh an @isk (*gﬁor
exanple, in Table ]l the sulfur ompnhe core~gtructure

attached to the ifdicated R group at thél asterisked nitrogen of the R

col um of theChebloae Té&blognah PiperGinap derntiolRe MAH-113-Oxazing/ 6K51(34@xa7ind - 2
*NI C../ 502.6 1-3 530.6 1-4 *N 558.7 1-5 506.5 1-6 1-7 ..----- ot

*N 530. 6 (\O o n o
s O CLo

5,6-dihydro-4H-1,3-oxazine 4H-3,1-benzoxazine Phenothiazine 1,3-Dioxane

1) E;J Q 3O

5 Cepham Piperazine Azepane 1,3-Dithiane 1,4-Dioxane Penem

H N o t':l{ 0 H 0]
00 N Y | b Y
[ ) NH NH NH s
= S
0 0 NH,
Coumarin  Thiomorpholine  Uracil Thymine Cytosine Thiolane
' H
© S N"NH
Cow o Q) O O
S S
2,3-Dihydro-1H-Isoindole  Phthalan  1,4-Oxathiane 1,4-Dithiane hexahydro-Pyridazine

H
N

[ S\
S df \O NH

1,2-Benzisothiazoline Benzylsultam {1,4]Diazepane
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1-7 -FIN a 518.5 518.5 1-8 574.6 * HN 11 1-9 530.6 1-10 *Nr-\ Li
H 532.6 1-11 INrTh 1!'- 560.6 1-12 *HN..---,----..."----- . NC
592.7 1-13 *N'" "' NC4.,,,,c, ii o 760.9 1-14 H 11
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The term "membered ring" can embrace any cyclic structure, including
aromatic, heteroaromatic, alicyclic, heterocyclic and polycyclic fused ring
systems as described below. The term "membered" is meant to denote the
number of skeletal atoms that constitute the ring. Thus, for example, pyridine,
pyran, and pyrimidine are six-membered rings and pyrrole, tetrahydrofuran,

and thiophene are five-membered rings.

The term “aryl," alone or in combination, refers to an optionally
substituted aromatic hydrocarbon radical of six to about twenty ring atoms,
and includes mono-aromatic rings and fused aromatic ring. A fused aromatic
ring radical contains from two to four fused rings where the ring of attachment
is an aromatic ring, and the other individual rings within the fused ring may be
aromatic, heteroaromatic, alicyclic or heterocyclic. Further, the term aryl
includes mono-aromatic ring and fused aromatic rings containing from six to
about twelve carbon atoms, as well as those containing from six to about ten
carbon atoms. Exémples of aryl groups include, without limitation, phenyl,
naphthyl, anthryl, chrysenyl, and benzopyrenyl ring systems. The term "lower
aryl” refers to an aryl having six to about ten skeletal ring carbons, e.g..,

phenyl and naphthyl ring systems.

The term "heterocyclic” refers to optionally substituted saturated or
unsaturated nonaromatic ring radicals containing from five to about twenty
ring atoms where one or more of the ring atoms are heteroatoms such as, for
example, oxygen, nitrogen, sulfur, and phosphorus. The term 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, tetrahydrofurany, benzodiazepinyl,
tetrahydroindazolyl, dihyroquinolinyl, and the like. The term ‘“lower

15



0 760.9 1715 Na7 NH2 560.6 1-16 532.6 1-17 560.6 1-18 "Nin O 616.7

1-20 *NrTh 588.7 1-21 NH 504.5 1-22 r *HN.----- "..N.,/ 564.7 1-23 r
IE\SL ----- ,  Ne-- 1592, 7 1-24 *N. CeN'---\ 584.7 1-25 OH 592.6 1-26
68. 8

heterocyclic” refers to a heterocyclic ring system having five to about ten
skeletal ring atoms, e.g., dihydropyranyl, pyrrolidinyl, indolyl, piperidinyl,
piperazinyl, and the like.

5 . The term "alkylaryl," alone or in combination, refers to an aryl radical as
defined above in which one H atom is replaced by an alkyl radical as defined

above, such as, for example, tolyl, xylyl and the like.

The term "arylalkyl," or "aralkyl," alone or in combination, refers to an
10  alky! radical as defined above in which one H atom is replaced by an aryl
radical as defined above, such as, for example, benzyl, 2-phenylethyl and the

like.

The term "heteroarylalkyl" refers to an alkyl radical as defined above in
15 which one H atom is replaced by a heteroaryl radical as defined above, each
of which may be optionally substituted but wherein the aryl group is attached

to a larger core structure with the alkyl group being the terminal moiety.

The term "alkylheteroaryl" refers to an alkyi radical as defined ébove in
20 which one H atom is replaced by a heteroaryl radical as defined above, each
of which may be optionally substituted but wherein the alkyl group is attached

to a larger core structure with the heteroaryl group being the terminal moiety.

The term "aryloxy,"” alone or in combination, refers to an aryl ether

25 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.

30 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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1-27 * 0 558.7 1-28 *Ni , OH590.7 1-29 NcJIO 618.6 1-30 *HNC
586.7 1-31 "FIN--) 634.8 1-32 NH* 634.8 '.) 1-33 586.7 1-34
*NW1,0 690.9 1-35 694.9 1-36 *HN-04 642.8 1-37 -HN-0- 558.7
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The term "heteroarylthio" refers to the group heteroaryl-S--, wherein the
term heteroaryl is as defined above.

The term "acyl’ refers to a radical —~C(O)R where R .includes alky),
alkenyl, alkynyl, aryl, heteroaryl, alicyclic, heterocyclic, arylalkyl or
heteroarylalkyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, alicyclic,
heterocyclic, arylalky! or heteroary! alkyl groups may be optionally substituted.

The term "acyloxy" refers to the ester group --OC{O)R, where R is H,
alkyl, atkenyl, alkynyl, aryl, heteroaryl, alicyclic, heterocyclic, arylaikyl, or
heteroarylalkyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, alicyclic,
heterocyclic, arylalkyl or heteroarylalkyl may be optionally substituted.

The term "carboxy esters” refers to --C(O)OR where R is alkyl, aryl or
arylalkyl, wherein the alkyl, aryl and arylalkyl groups may be optionally
substituted. '

The term "“carboxamido" refers to the structure_—-C(O)NRR' where
nitrogen is attached to the carbonyl carbon and each of R and R' are
independently selected from the group consisting of H, alkyl, aryl, heteroaryl,
alicyclic, heterocyclic, arylalkyl and heteroarylalkyl, wherein the atkyl, aryl,
heteroaryl, alicyclic, heteracyclic, or arylalkyl groups may be optionally
substituted.

The term "oxo" refers to double-bonded oxygen, depicted as =0.
The term "halogen” includes F, C!, Brand I.

The terms "haloalkyl, haloalkenyl, haloalkynyl and haloalkoxy" include
alkyl, alkenyl, alkynyl and alkoxy sftructures, as described above, that are
substituted with one or more fluorines, chlorines, bromines or iodines, or with

combinations thereof.
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1-38 "HN-O0 530.6 1-39 558.7 1-40 588.6 1-41 ed 558.7 1-42

tlhillhnii

670.9 1-43 610.7 1-44 610.7 1-45 NH* Ct) 606.7 1-46
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The terms "perhaloalkyl, perhaloalkyloxy and perhaloacyl” refer to alkyl,
alkoxy and acyl radicals as described above, that all the H atoms are
substituted with fluorines, chlorines, bromines or iodines, or combinations

thereof.

The terms "cycloalkyl, arylalky!, aryl, heteroaryl, alicyclic, heterocyclic,
alkyl, alkynyl, alkenyl, haloalkyl, and hetercalkyl” include optionally substituted
cycloalkyl, arylalkyl, aryl, heteroaryl, alicyclic, heterocyclic, alkyi, alkynyl,
alkenyl, haloalkyl and heteroalkyl groups.

The terms "alkylamino”, refers to the group --NHR' where R is

independently selected from alkyl.

The terms “dialkylamino”, refers to the group --NRR’ where R and R’
are alkyls.

The term "sulfide" refers to a sulfur atom covalently linked to two
atoms; the formal oxidation state of said sulfur is (If). The term "thioether" may

be used interchangeably with the term "sulfide.”

The term "sulfoxide” refers. to a sulfur atom covalently linked to three
atoms, at least one of which is an oxygen atom; the formal oxidation state of
said sulfur atom is (IV).

The term "sulfone” refers to a sulfur atom covalently linked to four
atoms, at least two of which are oxygen atoms; the formal 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 alkyl" means that the alkyl may but need not be present, or
either one alkyl or two may be present, and the description includes situations

18
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*Nz CN) 1-50 *NLay NO O 724.8 1-51 *HN . 1:J}. 638.8 1-52
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where the aryl is substituted with one or two alkyls and situations where the

aryl is not substituted with an alkyl.

"Optionally substituted” groups may be substituted or unsubstituted.
The substituents of an "optionally substituted" group may include, without
limitation, one or more substituents independently selected from the following
groups or designated subsets thereof: lower alkyl, lower alkenyl, lower
alkynyl, lower aryl, heteroaryl, alicyclic, heterocyclic, arylalkyl, heteroarylalkyl,
lower alkoxy, lower aryloxy, amino, alkylamino, dialkylamino, diar-ylalkylamino,
alkylthio, arylthio, heteroarylthio, oxo, oxa, carbonyl (--C(Q)), carboxyesters (--
C(O)OR), carboxamido (--C(O)NH,), carboxy, acyloxy, --H, halo, -CN, --NO;, -
N3, —SH, --OH, -—-C(O)CHs, perhaloalkyl, perhaloalkoxy, perhaloacyl,
guanidine, pyridinyl, thiophene, furanyl, indole, indazole, ésters, amides,
phosphonates, phosphonic acid, phosphates, phosphoramides, sulfonates,
sulfones, sulfates, sulphonamides, carbamates, ureas, thioureas and
thioamides, thioalkyls. An optionally substituted group may be unsubstituted
(e.g., —CH2CHs), fully substituted (e.g., --CF2CF3), monosubstituted {(e.g., —-
CH,CH2F) or substituted at a level anywhere in-between fully substituted and
monosubstituted (e.g., --CH2CF3).

Some of the compounds of the present invention may contain one or
more chiral centers and therefore may exist in enantiomeric and
diastereomeric forms. The scope of the present invention is intended to cover
all isomers per se, as well as mixtures of cis and trans isomers, mixtures of
diastereomers and racemic mixtures of enantiomers (optical isomers) as well.
Further, it is possible using well known techniques to separate the various
forms, and some embodiments of the invention may feature puriﬁed 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 saits
thereof, with other chemical components, such as pharmaceutically
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1-59 642.8 1-60 0 598.6 1-61 H *HN------ "-N---- 11 0

*

*

HN---N--"- NH2 452.5 1-5,3 H .Finr---Nt 720.9 1-64 *

acceptable carriers and/or excipients. The purpose of a pharmacological
composition is to facilitate administration of a compound to an organism.

The phrase "pharmaceutically acceptable carrier” as used herein
means a pharmaceutically-acceptable material, composition or vehicle, such
as a liquid or solid filler, diluent, excipient, solvent or encapsulating material,
involved in carrying or transporting the subject agent from one organ, or
portion of the body, to another organ, or portion of the body. Each carrier must
be "acceptable" in the sense of being compatible with the other ingredients of
the formulation and not injurious to the pa'tient. Some examples of materials -
which can serve as pharmaceutidally-acceptable carriers include: (1) sugars,
such as lactose, glucose and sucrose; (2) starches, such as corn starch and
potato starch; (3) cellulose, and its derivatives, such as sodium carboxymethyl
cellulose, ethyt cellulose and cellulose acetate; (4) powdered tragacanth; (5)
malt; (6) gelatin; (7) talc; (8) ekcipients, such as cocoa butter and suppository
waxes; (9) oils, such as peanut oil, cottonseed oil, safflower oil, sesame oll,
olive oil, corn oil and soybean oil; (10) glycols, such as propylene glycol; (11)
polyols, such as glycerin, sorbitol, mannitol and polyethylene glycol; (12)
esters, such as ethyl oleate and ethyl laurate; (13) agar; (14) buffering agents,
such as magnesium hydroxide and aluminum hydroxide; (15) alginic acid; (16)
pyrogen-free water;, (17) isotonic saline; (18) Ringer's solution; (19) ethyl
alcohol; (20) phosphate buffer solutions; and (21) other non-toxic compatible
substances employed in pharmaceutical formulations. A physiologically
acceptable carrier should not cause significant irritation to an organism and
does not abrogate the biological activity and properties of the 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 giycols.
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As used herein, the term "therapeutic effect” includes, but is not limited
to, the inhibition, in whole or in part, of the growth of cells characteristic of a
proliferative disorder, e.g., coloﬁ cancer. A therapeutic effect may also include
amelioration of one or more of the symptoms of the disease, other than cell .
growth or size of the cell mass, and may include 1) a reduction in the number
of cells; 2) a reduction in cell size; 3) inhibition (i.e., slowing, preferably
stopping) of cell infiltration (i.e., metastasis) into peripheral organs; 3)
inhibition or slowing of cell growth; and/or 4) relieving one or more symptoms
associated with the disease, such as cancer. Any amount or dose of a
compound disclosed herein that results in such a therapeutic effect is deemed
to be a "therapeutically effective dose" or a "therapeutically effective amount"

of said compound.

As it relates to cancer, the phrase "effective amount' means an amount
sufficient to effect a desired response, or to ameliorate a symptom or sign,
with respect to metastasis or primary tumor progression, size, or growth.
Typical mammalian treatment recipients include mice, rats, cats, dogs, and
primates, including humans. An effective amount for a particular patient may
vary depending on factors such as the condition being treated, the overall
health of the patient, the method, route, and dose of administration and the
severity of side affects. Preferably, the effect will result in a change in
quantitation of at least about 10%, preferably at least 20%, 30%, 50%, 70%,
or even 90% or more. When in combination, 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), "stereocisomer”, 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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compounds of the instant invention is not intended to be limiting. The
application of other useful protecting groups, salt forms, prodrugs etc., is
within the ability of the skilled artisan.

A "prodrug" is a form of a drug that must undergo chemical conversion
by metabolic processes before becoming an active, or fully active,
pharmacological agent. A prodrug is not active, or is less active, in its
ingested or absorbed or otherwise administered form. For example, a prodrug
may be broken down by bacteria. in the digestive system into products, at
least one of which will become active as a drug. Alternatively, it may be
administered systemically, such as by intravenous injection, and subsequently
be metabolized into one or more active molecules.

As used herein, the term "IC50" 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/B-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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By "selectively targeting” is meant affecting one type of cell to a greater
extent than another, e.g., in the case of cancerous cells versus non-

cancerous cells.

5
DETAILED DESCRIPTION OF THE INVENTION
10 The present invention provides a compound having the structure of
Formula |
R
/ 1
V—N
\
Rz
Formula |
15

wherein n = 0 - 2 and wherein when n = 1, X is selected from CHgz, O, NRa,
CO, and C=NORj, and wherein when n =2, X=CH,
Y =0, S, NORj, or NRa
wherein R, is selected from H, alkyl, heteroalkyl, alkenyl, alkynyl,
20 cycloalkyl, -C(=0)Rg, -C(=0O)ORg, -C(=0)NRgRc, -C{(=NRg)Rg,
-NRgRc, heterocycloalkyl, aryl or polyaromatic, heteroaryl,
arylalkyl and alkylaryl
wherein each of said Rg and R¢is independently H, alkyl, or
heteroalkyl,
25 U and V are each independently selected from C=0, and O=8=0 and

wherein when U is C=0, V is not C=0,

Ri:, Rz, Rs, and Ry are each independently selected from H, alkyi,
heteroalkyl, cycloalkyl, arylcycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocycloalkyl, and each of said NR1Rz and NR3R,

30 can independently form heterocycloalkyi,
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Rs and Rs are each independently selected from H, OH, SH,
alkoxy, thioalkoxy, alkyl, halogen, CN, CF3, NO2, COORp,
CONRpREg, NRpRg, NRpCOREg, NRpSO2REg, and NReCONRpRE;
wherein Rp, Re and Rr are independently H, alkyl,
heteroalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
cycloalkyl, or heterocycloalkyl,

provided that if X is O, Y is O and U and V are both O=8=0, then
NRsR; and NR;3Rs are not identical wherein Ry and R; are each
independently selected from H and lower alkyl, and wherein Rz and R, are
each independently selected from lower alkoxy(loweralkyi),

* di(lower)alkylamino(lowen)alkyl, halobenzyl, morpholino{lower)alkyl, or

NR:Rz and NR3R4 are independently selected from piperidino, morpholino,

piperazino, N-phenylpiperazino, ethylamino, or substituted glycine

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

and thét if n=0,Yis Oor NOH, and U and V are each 0=8=0, then
NR;iRz and NR3R4 are not identical and of Ry, Rz, Ra and R4 are each
independen'tiy selected from C4-Cs alkyl, Cyo alkyl, Cys-alkyl, C47 alkyl,
phenyl, benzyl, naphthalenyl, piperizino, pyridinyl, pyrazolyl,
benzimidazolyl, triazolyl, or NR{Rz and NR:Rs are independently‘

piperidino, morpholino, or piperazino.

and that if X is CO, Y is O, and U and V are each O=5=0 then NRR;
and NRsR; are not identical, and wherein R1, Rz, R3, and R4 are each
independently selected from methyl, ethyl, hydroxy-C-Cz-alkyl, SH, RO,
COOH, SO, NH», and phenyl or wherein one or both of non-identical
NRiRz2 and NR3R4 is unsubstituted piperidino, N-methylpiperazino or N-

methylhomopiperazino,
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and wherein when X is C=0 or C=NOH, Y is O or NOH, and U and
V are each O=8=0 and one of R, or R, and one of R; or R4 is phenyl! then
the other of Ry or Rz and R or Ry is not H or alkyl,

5 inciuding all pharmaceutically acceptable salts, esters, amides,
stereoisomers, geometric isomers, solvates or prodrugs thereof.

In another embodiment, the invention provides a compound having the
structure of Formula Il
10

O o] Formula li

wherein Ry and R; are independently selected from H and SO2NR3R,
and one of R7 or Rg is hydrogen, or of Formula il
15

P
Ry R,
L T ek
Re | § R
Ra~ o N @]

Formula W

20 wherein R; and Rg are independently selected from H and SO;NR3R.,
wherein one of Ry and Rg is hydrogen and wherein in each of said Formulas Il
and Il the other substituents have the meanings as defined for Formula |.

In specific examples of the invention, the compound of Formula | is a
25  structure wherein A is NRy or wherein A is (CRiR2)m, m = 1, or wherein A is
(CR1R2)m, m = 2, and Ry and R; are as defined elsewhere herein.
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In specific examples of the invention, the compound of Formula | is a
structure wherein B is NR,, or wherein B is (CR1R2)m, m = 1, or wherein B is
(CR1R2)m, m = 2, and R, and R; are as defined elsewhere herein.

In other specific examples of the invention, the compound of Formula |
is a structure wherein C is NR¢ or wherein C is (CR1R2)}m, m = 1 or m=2, and

R, and R; are as defined elsewhere herein.

In other specific examples of the invention, the compound of Formula |
is a structure wherein D is NR; or wherein D is (CR1R2)}m, m = 1 orm = 2, and
Rt and R; are as defined elsewhere herein.

In additional specific examples of the invention, the compound of
Formula | is a structure wherein n=0, which resuits in the center X-containing

ring being a 5-membered ring.

In other specific examples of the invention, the compound of Formula |

is a structure wherein X is O and n = 1 or wherein X isOandn=2.

In specific examples of the invention, the compound of Formula | is a
structure wherein X is NRy, n = 1, or wherein Xis CO and n = 1, or wherein X
is C=NOR¢, n = 1 and R; is as defined elsewhere herein.

In specific examples of the invention, the compound of Formula 1 is a
structure wherein X is CR1Rz, n = 1 or wherein X is CRiRz, n = 2 and wherein .

Ri and Ry 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 NRy 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 NR;, either Y is
not NOH or n is not 1. in a separate embodiment of the latter, when E is O or
NRy, nis 1and Y is NOH.

in specific examples of the compounds of Formula I, U and V are each
0=5=0. Additional examples of the latter are compounds wherein X is CH,
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andn=1or2andYis O orS, or compounds wherein Xis CH> andn=1or2
and Y is NORa, or NR4, or compounds X is O, and Y is O or S, or compounds
wherein X is O, and Y is NORa or NRa or compounds wherein X is NRa, and
Y is O or §, or compounds wherein X is NRa, and Y is NORa, or NR4, or
compounds wherein X is CO and Y=0, or compounds wherein X is CO and Y
is NORa or NRa, or compounds wherein X is C=NORs and Y is O, or
compounds wherein X is C=NORx and Y is NORa.

in all embodiments of Formula |, when X is C=0 or C=NOH, Y is O or
NOH, and U and V are each O=8=0 and one of R, or R, and one of Rsor R,
is phenyl then the other of Ry or R; and R; or R, is not H or alkyl. Thus, by
way of non-limiting example, if X is C=0, Y is NOH, U and V are each
0=8=0, and R; and Ry are each phenyl, then R; is not H or alkyl and R is
not H or alkyl.

In one embodiment of Formula Il, Ry, R, Rs, and R, are each
independently selected from H, alkyl, cycioalkyl, alkenyi, and alkynyi. In
another such embodiment, Ra is hydrogen and Ry, Ry, R;, and R, are each
independentiy selected from H, alkyl, cycioalkyl, alkenyl, and alkynyl. In an
additional such embodiment, NR;R, and NRsR, are each independently a 6-
to 15-membered heterocycle, preferably a heterocycloalkyl.

In specific embodiments of Formula I, Ry, Ry, Rs, 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, cycloalkyl, alkenyl, or alkynyl. In additional examples,
NRiRz and NR3Rs 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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xanthene fluorene anthracene
(o}
=
W
N
acridine
5 dibenzosuberone

Such compounds may be suitably substituted.

10
The present invention also relates to compositions of compounds,
including those in Tables 1-13, and having structures of Farmula | in a
therapeutically effective amount in pharmaceutically acceptable carrier.
15

Formula |
wherein X = CHz and n = 0 - 2; or O, NRa, CO, or C=NOR, and n=1
Y =0, S, NORs, or NRa
wherein Ra is independently selected from hydrogen, alkyl,
20 heteroalkyl, alkenyl, alkynyl, cycloalky!, -C(=0)Rgs, -C(=0)ORg,

-C(FO)NRgR¢, -C(=NRg)R¢, -NRgR¢, heterocycloalkyl, aryl or
polyaromatic, heteroaryl, arylalkyl and alkylaryl

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

25 U and V are each independently selected from C=0, and 0=S=0 and
provided U is C=0, V can not be C=0,
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R+, Rz, Ra, and R4 are each independently selected from hydrogen,
alkyl, heteroalkyl, cycloalkyl, arylcycloalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocycloalkyl, and each of said NRiRz and NR3R, can
independently form heterocycloalkyl,

5 Rs and Rg are selected from hydrogen, hydroxyl,
sulfhydryl, alkoxy, thicalkoxy, alkyl, halogen, CN, CF3, NO,
COORp, CONRpRg, NRpRe, NRpCORg, NRpSO:zRE, and

NRECONRpRE,
wherein Rp, Re and Rr are independently hydrogen, alkyl,
10 heteroalkyl, aryl, arylalkyl, heteroaryl, heteroarylaikyl, cycloalkyl,

and heterocycloalkyl;

including all pharmaceutically acceptable salts, esters, amides,
stereoisomers, geometric isomers, solvates or prodrugs thereof.

15
The compounds of said compositions may also contain a multi-ring
cycloalkyl or heterocycloalkyl bridge structure (as shown in the tables)
containing a total of up to 12 atoms an up to 4 heteroatoms selected from N
and O.
20

The present invention also provides therapeutic compositions of any of
the compounds of the invention, such as the compounds of Tables 1 to 13.

The compounds of the invention may be in the form of

25 pharmaceutically acceptable salts, esters, amides, stereoisomers, geometric
isomers, solvates or prodrugs thereof. Where a compound of the invention 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

30 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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is a geometric isomer (e.g., contains a carbon pair with substituents attached
in cis- or trans- configuration), either the cis- form, or the trans- form, may be
preferred for pharmaceutical use, although mixtures of the cis- and trans-
forms may be used in the methods of the invention to the extent they have the

desired pharmaceutical effect.

A "pharmaceutically-acceptable salt" is a cationic salt formed at any
acidic {e.g., carboxylic acid) group, or an anionic salt formed at any basic
(e.g., amino) group. Many such salts are known in the art, as described in WO
87/05297 (Johnston et al., published September 11, 1887 incorporated by
reference herein). Examples of suitable acid salts 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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salts can likewise be prepared in situ during the final isolation and 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
with a pharmaceutically acceptable organic primary, secondary or tertiary
amine. Representative alkali or alkaline earth salts include the lithium,
sodium, potfassium, 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*(Cy.4
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

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
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.

[n another aspect, the present invention relates to compositions of any
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).

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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of the invention. In each indicated structure, the ligand is attached via the
atom marked with an asterisk (*). 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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.Nﬂ 534.6
1-56 K/

e 610.7
1-57 [ E
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8992 3-5 NrTh * 0- 0- 618.7 3-6 *ON I * (Y. \/N"". |

730.9 . ....... I N T t]
e i ...T- P 817.1 3-8 *No *I:W H2 *0' -'NL112 702.9 3-9 *NO
2 L NH *0- .. ..... NH 674.8 3-10
638.8
1-58 H,
HN
H
. 642.8
1-59
" 596.6
1-60
a 6527
1-61 -HN"‘VNTO%
O i
1-62 *HN/\”NHZ 452.5
m 7208

O 806.9

1-64

811.01
1-65 H.
*Nn.
815.04
1-66
*N

1-67 “HN ><j 646.7
£10,C
1-68 *HN ><j 590.6
HO,C
558.7
res 0
)
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"NHe 83.0 7 5 3-11 *N LT .

0...

..0..
*0. .

....... ji.D*0 *0 811 1 3-12 N r.
R VY A T N IR I '/ 839.1 3-13
eees . =N..T. 1 *ON''' 702.9 3-14 |
R T N Y A A U N... 730.9 3-15
/OX 816.1
1-70 NKL
l}i/
OX 785.1
1-71 N\
_N
~ 6186
1-72 o
©
H 638.8
173 .HN_&\.%\
f 811.01
1-74 N
O\/
O
H 754.9
1-75 *N”‘“z r}\
SFOH ,
O
PPN 560.7
1-76
PN 4785
177 L
N 662.8
1-78
C 758.9
*HN
1-79 0



755 3-16 .V....,....... 1) .0 ....")...) .0 783.0 5 3-17 ¢
40-..40 ...."---,,,..,N,....- 811.1 (1 r1 899.2 3-18
HNi . ... ... N..N.... HNyN. . ... /1"...N, 00 3-19 ------
2 0F Tl HNN...f."....N..,
| 718.7
0/
S 562.6
1-81 q
586.7
1-82 5
N
-HN’\© 546.6
1-83
*HN/U 558.7
1-84
. 688.8
w | TC
/'N\
N 5346
1-86 k/
N~ 646.9
-1-87 o~
AN NN 703.0
1-88 K/\/\
1-89 N T 4785
1-90 .~ 506.6
1-91 BTN NN 534.6
*HN 506.6
1-92 \/\(
*HN\/\\/ 534.8
1-93
.O 638.5
1-94
CE,
e) 682.7
1-95 J/ 1
N
o]
U 590.7
1-96 O/\
586.6
1-97




ri- HNyN. ..o " o0 A" ON " 9312 o, .9 *N *CWNH2 *CINI-12
L 702.9 3-20 *Nrlrl 871.1 HNN., oo " " 0N,

y HWN. ...",..."\"..N, 3-21

*HN 706.8
o8 Y
S K

5 Table 2
NOH
oL I s
R "o NoH O R \
Compound R Mw
2-1
tN 560.6
2-2
.rN/\l 536.5
23 L_o
«N 560.6
2-4
*N 560.6
2-5
“N 588.7
2-6
N 676.7
2-7
o” o
*N’j 562.6
2-8
.,
H
*N’\/‘ 580.7
2-9
&N\
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9, 0 3-22 *NJ rl H\yN

0 9,

r1irl

..... b, N2, rl HNyN.L LUt L
927.2 3-23 -NO H\yNN., HNyNN. .., 00
“HN 504.7
2-10 ;@
N 590.7
2-11 NH,
CHN ST 622.7
212 L
604.6
213 N
562.6
*N
214 Q\
590.7
“N
o
*N/j 618.7
2-16 '
N
N
5346
*N
217 /ﬁNH
HN SN 5947
2-18 k
; 622.7
2-19 *HN\/\,\(\
622.7
N
2-20 l\/},
~""oH
" 698.8
2-21 LN
. 588.7
N 620.7
2-23
OH
. Q( 648.7
2.24 o)
V)
"HN 616.7
2-25 _

40

N.

959.1
759.0



3-24 -NO .. ... U7\, N, 40..., ..., ...\, N, 3 FI 1i 811.1
3-26 NLOH+0....f.. ..".N...... *0.../..\....N.., .OH 3-26 *No r1
715.9  HWN., ... [--2 N...... 0. 3-27 *Ny *0.s.7",..NH2 *OH
645. 8 3- 28
616.7
2.26 o
NH 7505
2.27 )\@
*HN 664.8
2.28 @
AN 664.8
229 Q
724.9
2.30
672.8
2-31 “HN
588.7
2-32 *HN
' 560.6
2-33 *HN
0N 588.7
2.34 O
762.8
N\ 0
2-35 - 7<
NIVAR
,/\ 5186
236 .
N
\\/ \“
(@]
Q 700.9
2.37
*N
*N/\> 646.7
2.38
© 6408
2-39 C‘D '




NO .O0.,./\", NH2 *CH 645.8 Table 4 OorrpoundRMN4l*N""‘o NAOk
H732642*Nl‘/1530643*N
530.6 4-5 I X 646.7 4-6 560647("NH532648C5647

-- O 558.7 4-4

2-40

640.8

2-41

836.7

2-42

684.8

2-43

712.8

2-44

644.8

245

588.7

2-46

672.8

2-47

754.9

2-48

668.8

2-49

616.7

2-50

640.8

2-51

588.7

2-52

640.8

2-53

564.6

2-54

640.8




r.NNH 504.5 4-10 560.6 4-11 *N 7,tir?1"-1

584.7- 4-12 1Tii-\.

4-13 *0 558.7 4-14 N 530.6 4-15 *Nr% 558.7 4-16 638. 8
1 806.9 4-18 0 682.8 4-19
668.8
H';
2-55 HN
H
N 6728
2.56
N 628.7
2-57
g 750.9
2-58 fHNT \@
N \ 604.5
2-59 E
F
NN 620.8
2-60 k/\
o6 O?
"N 640.8
2-62
588.7
. 2-63 N
620.6
2-64
HN OH
O
/O)( 843.1
2-65
ibLL
!‘l‘/

588. 7
4-17 *



*cicllJ 610.7 4-20 0 598.6 4-21 *N 558.7 4-22 s 538.6 4-23 Ho
562.6 4-24 ~-...,..5IN656.7 4-25 638.8 4-26 0 534.6 4-27 *CRl1 602.7
4-28 610.7

8151
2-66 N\
/N\

HN H

2-67 \%
0

268

668.8

OH
IEN 508.6
2-69 L
5 7849
~

2-70 *NS

692.8
2-71 *HN\)@

; 732.8
9.72 HQ’IQ
o _

OH
788.9
*HN
2-73
0o
( 867.2
* N\/

/\v
2-74 “(

:
O/

748.8




4-29 c.---..." *NL. ) 558.7 .4-30 *HN 478.5 4-31 *NOjoy 630.7 4-32

558.7 4-33 530.6 4-34 ..---" 0 590.7 4-35 562.6 4-36 *Na._ 0.,
590.7 534.6 4-38 ...".,--..., *NL-...----. 590.7 4-39 *1-1 N
662. 8 4-40
. 592.6
N
2-76 ' q
616.7
2-77
*N
Oy OH 676.7
2-78
*HN

| - -Nd( 871.2
i .
[

696.9
H,

2-80 *HN
H
o 576.6
2-81
e 588.7
2-82
,N 7168
2-83 H
/N\
.N/\/\?l/ 839.1
2-84
N 564.7
2-85 L
2.6 O '
297 94
2-89 *HN/W 536.6
2-80 *HN/\/\/\ 564.7
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. 626.7 4-41 642.8 4-42 614.8 4-43 *1-i Ma 634.8 444 HN-OE
642.8 4-45 *NdO 638.8 4-46 *HN 450.5 4-47 *HN ".--...... Peme

506.6 4-48 562.6 4-49 *HN--1Sf----- 638.8 4-50 NH * O 764.8
536.6
2-91 *_HN/\/l\
: 564.7
2-92 *HN/\)<
o 668.6
2-93
CF,
IO\L 712.7
2-94 *N \/Cf
L_o
*O\ 820.7
‘, o~ 616.7
2.96 I:%
o
720.9
2897
*HM
764.9
2.98
.
F
/(ﬁ 817.1
2-99
kN '
5
Table 3
NR4
o L I p
: > ,ﬁ\
R" ™p NR, o R
10
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Table 5 Conpound R MW5-1 L....-- 560.6 5-2 *0 560.6 5-3 532.6

Cr5-4 588.7 5-50 * Nb----j.0----- ,, L?/ 676.7 5-6 *NrTh Li- 590.7
5-7 *Ni C.-", 560.6 5-8 "NL., ... 588.7 5-9 "INIQD 640.8 5-10
Compound R R4 Rz MW
W «Q— +0— 590.7
3-1 K’/NH
“N | | 730.9
3-2 q ~O/\/N\‘ *O/\‘/N\
N 759.0
3-3 q *O/\/\ril/ *O/\/\T/ 3
“N | | 899.2 |
HN N~ N | HNG N N
3-4 hig ST >
0 0
N Y «0— «0— 618.7
3-5 K_”/N'—
*N *O/\/\N/ *O/\/\N/ 730.9
o | T . .
. NS | 817.1
«Q N
3.7 D | *0\/\/'1(/\/*
2 g *'\O "O\/\,/‘\NH2 *O\/\/\NHz 702.9
*N *O\/\/NHz *O\/‘\/NHz 6748
3-9
N O O 783.0
3-10 o ~-N o N S
*N \N \N 811.1
3-11 /\/Q /\/13
*o to
3-12 *O~N * O ~-N
“N | | 702.9
3-13 Q Lo NN AN
N | | 730.9
3-14 O\ 0NN *O NN
1% 9 > "
3-15 o N Lo ~-N

47




0 684.8 5-11 -Ni\--) 644.8 5-12 *Nt 4 668. 8'

5-13 "N ../ 588.7

C-- 5-14 0588.7 5-15 01 837.01 5-16 * NL------------- ",. 616.7
5-17 0 712.8 5-18
W \N \N 783.0
«Q *
N O 811.1
3-17 O\ *OWO *0\/\\/N
- 899.2
Y [l f el
HN N NN
3.18 \[/, R NP N \J)/ ~
Q
931.2
*hO\/\ HI/ N l\ll HN( N lll
N 2NN 2N T
3-19 OH \or ~ WO/ ™
*® * "O
O\' T, YUY o
3-20
N 871.1
L b
HN.__N N~
3.2 \lx/ T \CI)/ ~
o]
959.1
N Yo 1 e |
3-22 HN\r/N\/'\/N\ HN\l//N\/\/N\
Q o ?
927.2
T HN( N l"lxl Hl\'i/ N I!l
~N RN NP
3-23 hg ~ ﬁo" ™
, O
N l J 759.0
3-24 *Q O N O~ N 3
H | i 811.1
3-25 'hC:O O _~-No +O N
H
R * * 715.9
3-26 O HIL/ ) fh OH
TN
Yf
0
3-27 *[\Q/ *O._~_-NH; *OH 645.8
3-28 O *O_~_-NH; *OM 645.8
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HN-11g 664.8 5-19 *FIN )---P 720.9 5-20 640.8 5-21 .0 616.7 6-22 0

628.7 5-23 564.6 5-24 640.8 5-25 *NL.,,,.0 592.6. 5-26 *N
t------- ‘00 744.8 6-27 N 686.8 5-28 *N C.--- 5887 5-29 00
Table 4
R.& 9
&
CLUI g
I g
Compound R MW
*N o 732.6
L
H,!LOJ<
o 530.6
4-2

" 558.7
4-3
. 530.6

N 646.7

» (ﬁ _ 560.6
a7 (‘\NH 532.6

*N\'J
*HN\/\N/\ 564.7
4-8 K
NH 504.5
4"9 tN\/[
NS 560.6
4-10 o
// 584.7 -
Iy

4-12- Q - ' 288.7

N 558.7
413
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696.9 5-30 668.8 5-31 0 1 1 to..)
508.6 5-33 *Hir%& 692.8 5-34 *N

-N

718.7 5-32 -
Toom e ,

HN, ---...
620. 8 5-35

( D 644.8

5-36 *Ng 668.8 5-37 *H N a 664.8 5-38 *N K 560.6 5-39 *N

‘N 530.6
4-14
" 558.7
4.15
6388
4.16 N
N O 806.9
4-17
" 682.8
4-18
H 610.7
4-19 *qi:i:I:::]
H
- 508.6
4-20
] 568.7
4-21 B
. 538.6
N
4.22 L:::l
N 562.6
N ;
4.23 (;:ff
-~ 656.7
4-24 l‘\
=N
N 638.8
4-25 %;;Z?7
Y 534.6
4-26 K’/o
o, , 602.7
4-27
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L....... "L.--.0.M..." 620.7 5-40 L./ 592.6 5-41 620.7 5-42
L.-------- .-0-,--- 648.7 5-43 *N c/ 564.7 5-44 672.8 5-45
*N3j)1 664.8 5-46 "NdO 668.8 5Table 6 NOH Conpound R1 R3 R3 MNV6-1

*0-E
NG 610.7

H
558.7

4-29

4-30 478.5

*N 7 630.7
4-31 _

N 558.7
4-32

' 5306
4'33 *N
5 *O\ 590.7
4-34 o~
*N O'\ 562.6
4-35
*bo\/ 590.7
4.3% 0

o~ 534.6

4-37

o
IEONP N 590.7
k/\

4-38

. 662.8

626.7
4-40 N
) 642.8
4-41 'O—é

N 614.8
4-42

634.8
4-43 -
ats N < > < 6428
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HI .-7-%-/NIN- 758.1 6-2 -0-4- Fi | *-N,..N 744.0 6-3 HI
..=-=---,,,-N., 754.0 6-4 .0* H 772.1 6-5 H I
* oo.--- N N., 754.0
638.8
*N
4-45
4-47 N TN 506.6
* 562.6
N
4-48 (I)O/
4-49 o~ E ( 638.8
*HN
NH 7648
N f
4-50 ,
o~
Table 5
5
NOH s)
\\S\:R
o LI
-8
R™% NOH
Compound R MW
N 5606
51 _
N 560.6
5-2
N 532.6
5-3
*N 588.7
54
. 0 676.7
5-5 «N O/\\
.N/\ 590.7
5.6 N—




6-6 -0-+ H *----

OH 717.0 6-7 <D H -,, ..
iv'...---CF3 783.0 6-9 H*.---."-NFl2 740.0 6-10 Ht'-,..F 718.9

6-11 *0* H''OH 745.0 Table 7 Conpound

,.7s 761.1 6-8 .0*

N 560.6
5.7
N 588.7
5-8
N 640.8
5-9
" 684.8
5-10
644.8
511 "N
668.8
*N
5-12
) 588.7
5-13 N
., 588.7
5-14
o~ O 837.01
5-1%
N 616.7
5-16
N 712.8
517
+HN 664.8
5-18
*HN 720.9
s O
H 640.8
5.20 m
H
" 616.7
5-21

H



RMN7-1 Firl--t3F1 0 454.4 7-2 *1 AN 422.4 7-3 |le 656.8 7-4 rTh

*NN\  630. 7 7-5 446.5 7-6 HN 0 604.7 7-7 *HN 618.9 7-8 *HN

_ . 628.7
5-22

IESN 564.6
5-23 U

* 640.8
5.24 @

H
N 5026

5-25 IYO
N 744.8
5-26
‘ 0

686.8

5-27

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

568.8
5-30
5 718.7
5-31 )/ I
*N
'\/0\/(i>
5-32 * HN/\A 5086
e , 6928
5.33
R~ 5208

5-34

‘\/\
. . ND—_‘é 644.8
5-36

o

4



0 546.7 7-9 Il --.."...--N492.57-10 / *N\ 502.6 )
[---\ *NO 478.5 7-12  [---\ *N\ 504.6 7-13 *HN----'=-'-ccz:--
450.6 7-14 *HNO 546.7 7-15 *HNO

668.8
5-36 ‘N( ZS

564.8
5-37 *HN’@
560.6
5-38 *pé
[
o

620.7
5-39

N (ONg 592.6
5-_40 O/
N 620.7
541 O

. 648.7
5-42 o
NN 564.7
5-43 L
672.8
5-44 *HN < > <
o, 664.8
5-45 ‘QW
©668.8
5-46 @Q
5 Table 6
NOH
QM LI e
R1~.N,\\S\\ ,,sf\N,m
o)
iy NOH iy
Compound R4 R, R; Mw

| 758.1
6-1 < > < H NN

55




546.7 7-16
450.6 7-20

OH 514.6 7-23

*HNj <

| 508.7 7-17 *HN3 N 498.5 7-18 *N 474.6 7-19
*HN O 550.6 7-21 *HN----'-'" 394.5 7-22 ri)yH *N\---\
-RN O 518.6 7-24
( 744.0
6-2 * N
H J 754.0
‘s SN
6-3 -
H
. ,,/\N/\\ 7721
6-4
* | 754.0
6-5 ' SN
. *~_-OH 717.0
6-6
6-7
6.8 *< > < *\/\CFa 783.0
* *~~"~~NH2 [ 740.0
5-9
. ~._-F 718.9
6-10
. e -OH 745 .0
6-11 /.
Table 7
o LI L s
R’ W f,s“R
Compound Mw
. OH 454 4
o Y
j\ 422 .4
7-2 “HN
«N 656.8
7-3 Q\/Q
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in 502.6 7-25 *RNO 518.6 7-26 664.7 7-27 *HN-O0 502.6 7-28 OH O

658.8 7-29 *Nis NO 612.8 7-30 / -N.)-OH\ 506.6 7-31 / -N
506. 6
SN = 630.7
7-4 NN }q/

*D 446.5
7-5

* HN 604.7
e | LR

N
H
77 *HN 618.9
546.7
7-8 *HN/I\©
7-9 | A
D— 502.6
7-10 “N .
7N 4785
7-11 NP
/7N 504.6
7-12 NN
713 THNT S 450.6
: 546.7

7-14 *HN/©
546.7
7-15 VHN

NN 508.7
7-16 |

498.5
) *HN
- 474.6
7-18 O
450.6
7-19 *HNk

“FN 550.6
7-20 O .
(0]

7-21 CANTTS 394.5
/jH 514.6
7-22 *N
N
OH
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OH

562.

7-32
7

502.6 7-35

534.6  *d)/OH "N 502.6 7-34 *N L-,--
NI’\-) /""OH *r111
“HAN 518.6
7-23 7:::L\
502.6
[
" HN 518.6
7-25
er \ 664.7
Q
7-27 _<:> 502.6
~HN
N 658.8
7-28 OH
" 612.8
7-29
O
506.6
7-30 “N oH
506.6
7-31 Ny
OH__~
OH 534.6
N 502.6
7-33
502.6
7‘34 tN
OH 562.7
Lo
N 640.9
7-37
8
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644. 8 ...--.., ay N®640.9 Table 8 Conpound RRL MN8-11 N ..
.ol, 451.5 8-2 OH 465.6 8-3 HNis *OH561.7 8-4 *NC,./ *CH .OH

489.6 8-5 -FINis .0H 533.6 8-6 -HN O

Table 8
o LI g
5 S0
R rJ 4R
\R1
5
Compound R R, MW
I 451.5
8-1 N~ .Oi
I *OH 465.6
8-2 N

*OH 561.7
»HN _ )
8-3

N *OH 489.6
o | )

«HN *OH 5336
"L

«HN *QH 533.6
e

«HN *OH 505.6
e

[ *QH 409.5
8-8 N
' “N *OH o177
8-9
*OH 561.7

*NH
8-10 /J\©

C . 4616
8-11 - “OH

/]< *OH 465.6
8-12 «HN

.N/\ *OH 519.6
813 N

VRN “OH 4936
8-14 K/O
8-15 *HN/\’/\ *OR 465.6
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533.6 8-7

*OH 561.7 8-11 O\
8-14 ON 493.6 8-15 .

. HNI

0 *OH 505.6

| *OH 409.5 8-9

*OH 517.7 8-10 *NH 110
*OH 519.6

*OH 46L6 -5-12 - HN < OH 465.6 8-13
HW...------- "O0k- COH 465.6
e *OH 561.7
8-16 *HN/\©
*OH 561.7
8'17 ‘HN/‘\©
S \ “oH 679.7
8-18 K/N =
=0 o 6106
8-19 /j
*N\../\
OH
8-20 RNT *OH 4415
- . 5316
8-21 O +HN™ "NH,
«HN *OH 565.6
8-22 O _
2 687.8
N |
8-23 *N\_j N *»HN NH,
5356
-N/\
8-24 L_o +HN” “NH;
8.25 NH, *OH 353.4
'HN/\\/O\' *OH 469.5
826 671.8
*OH :
*N
8-27 ' Q\/@
\/@ i 571.6
8-28 «HN-_ = SHNT TNH,
561.7
*N/\
8-29 LN «HN” TNH;
“OH 497 .6
~HN
8-30 \1/\0”
I . “OH 469.5
8-31 "N oy
O *OH 607.6
NH,. «HN 4285
8-33 O
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8-16 t. HN "OH 561.7 8-17 ,HN O *OH 561.7 8-18
*N OH -0OH 619.6 8-20 *HN------ ,-OH "OH 441.5 8-21

*HN O "OH 565.6 8-23 r / \ *Nti

"OH 679.7 8-19 rin

HNNH2 531. 6 8-22

«NH *OH 605.7
8-34
*0 *OH 576.4
8-35 D
cl ,
+HN *OH 533.6
8-36
*HN *OH 517.7
8-37 O :
*OH 517.7
| OH *OH 673.8
" —{on 6278
§-40 :
O
“N O 521:6
8-41 O\
OH
N *OH 52186
8-42
OH
N *OH °49.7
8-43 OH
*N *OH 517.7
8-44 .
«N *OH 517.7
8-45
N *OH 577.7
§-46
OH
N *OMe 503.6
8-47 O
«N *OMe 531.7
8-48
*,\O\ *OH 659.8
8-49
@
0
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*HNrai 2 687. 8
*HN, ----..", 0.
*HNNH2 571.6 8
469.5 8-32 O

8-24

, *OH 469.5 8-27 0 *OH 671.8 8-28 HN. -

-FINNH2 535.6 8-25 NHz

*OH 353.4 8-26

62

0--\

-29 HNNH2 561.7 8-30 tHN OH *OH 497.6 8-31 1 '"COH
*C]_l .
B O *OH 655.9
§-50 f\O
/\j *OMe 4756
8-51 "N
*N *OH 545.7
8-52
*N *OMe 559.7
8-53
-xN *OH 633.7
8-54 ’
S 719.9
sHN._ O *OH .
8-55 T \;/
NS ~OH 519.6
8-56 .
NHp
tN ’OH 518.6
8-57 '
CHNT TSNS *OH 579.8
8.58 \
8-59
0~ _"OH
N *OH 547.7
8-60 NH,
N “OH 6337
8-61 0
Q
*OH 633.7
8-62 e
0% o7
*N *OH 577.6
8-63 oM |
0



607. 6 8-33 N112.

576.4 8-36 *HNO *OH 533.6 8-37 *HN O *OH 517.7 8-38

HN .

428. 5

8-34 =NH 1010

*OH 605.7 8-35 ci

OHO *OH 673.8 8-40 *OH 627.8 8-41
*N *OH 575.?
8-64 NH,
Q
Q(H *OH 745.9
N N N
8-65 T
o]
H *OH 661.8
*N N
8-66 ~"NR
0
' H f *OH 830.1
*N. N N
8-67 ~T
‘ 0
*OH 68318
8-68 N g\/
Q
H *OH 663.8
+N N
8-69 | ~""oH
0O
*OH 5757
8“”70 *N r\”_,2
o)
: K\\ *OH 5477
8-71 . -
N N
. N I 616.8
8-72 w0 N
N | 688.9
N
+N
8-73 NN
“N 1 18309
8-74 *O N
! 588.8
8"75 N *ONN\
’ 660.9
8""76 *N *O/\}N(\\'
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----- oo N *OH 521:6 8-42 OH *OH 521.6 8-43 -----,_ *N

,OH *OH 549.7 8-44 "OH 517.7 8-45 *NyD *OH 517.7 8-46

L.,..,2---_
----- , *NC ..---\---"COH *OH 577.7 8-47 *one 503.6 8-48 *N *Owe
531.7 8-49 N "----- 1
| |644.9
8-77 *Q *0\/I\/N\
*OH 5457
8-78 *
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Table 9
0O

0\\ o

-8 -

R \b S O/;S‘R
Compound R MW
518.6
o 634.7

9-2 Q)’L
N i
578.6
' O 490.6
9-4

518.6

O/ — 546.7
G

'9-7 O 518.6
N 7209
o A K
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0 *OH 659.8 8-50 *OH 655.9

8-51 *NO *Owve 475.6 8-52

1.
"OH 633.7 8-55

*OH 545.7 8-53 *Ove 559.7 8-54 ..--.., O ----- ,, O
"HNIF-0 0 *OH 719.9 8-56 *N L-...----NN H2
Table 10
o]
Q 9
R’Q\ } I/S“R
O N 0
\R1
Compound R R4 Mw
*N *OH 533.7
10-1
*N *OH 505.6
10-2
N *OH 533.7
10-3
"N *OH 533.7
104 _
N *OH 561.7
10-5
*N O~y 632.8
10-6 ' |
N | l 704.9
10-7 *0\_/\N:\/N\
f
*N NN 616.8
10-8 |
N N 618.8
109 Q/ o NH,
5
10
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*OH 519.6 8-57 *Tv
579.8 8-59 *N-----N

C----- . 'OH 518,6 8-58

*FINMN ..--..." C
OCH *OH 577.6 8-60 *OH 547.7 8-61 ....

0O "OH 633.7 8-62 0 *(OH 6;33. 7 8-63 ,----., NG) *OH 577.6
Table 11
R4
N
o o
RS I R
Compound R : R4 MwW
. Me 531.7
111
. H 517.7
o [0
N H | [545.7
11-3
N Me 5569.7
114
N Me 533.7
11-5 KJNH
N\ H 719.9
11-6 KJNBOC
N H 519.6
117 \//NH
5
Table 12
10
Ry
N
Q 9
R’Qb Nl\ o’/S‘R
. Rz
Compound R R4 R; Mw
N Me *OH
121 546.7
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8-64 NH2 *CH 575.7 Q)

| 2

0

Hi *OH 745.9 8-65 N.."Thr N ..

*OH 661.8 *OH 830.1 *OH 631.8 CH'OH 663.8 ;‘O-l
tN H 'OH
12-2 532.7
N H *OH
12-3 560.7
*N Me ‘OH
124 574.8
*N Me |
12-5 NS 643.9
N H (
12-6 q o~ Nt 643.9
Table 13
0
o LI
R~y -S
N
o)
OO0 °
Compound R4 R, Mw
. ' 728.0
13'1 H k/\/N\
) H 714.0
13-2 N
H 724.0
SN
13-3
H
. H O 7421
134
v H 724.0
135 HQ AN
. H *~_-OH 686.9
13-6
. H S~ |731.1
13-7
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575.7
660. 9

*OH

5

547. 7 N. 616.8 |l N\ 688.9 630. 9 588.8 0 I N
8-77 *NO 1 .0,, .----.,...N" 644.9 8-78
. H *\/\CFa 753.0
13-8
* H *\/\/NHZ 710.0
13-9 \Q
' R | ~_F 688.9
13-10 ¥
H ~o~_-0H | 715.0
13-11 "
Table 14.
Gene No. Gene Name
1 Activating transcription factor 3
2 AHNAK nucleoprotein 2

Aldo-keto reductase family 1, member C2 (dihydrodio! dehydrogenase 2;
bile acid binding protein; 3-aipha hydroxysteroid dehyd

Basic helix-loop-helix domain containing, class B, 2

CD200 molecule

Chemokine (C-C motif) ligand 20

Chromosome 13 open reading frame 15

Cytidine deaminase

Dehydrogenase/reductase (SDR family) member 9

DNA-damage-inducible transcript 3

DnaJ (Hsp40) homolog, subfamily B, member 9

DnaJ (Hsp40) homolog, subfamily C, member 12

Dopa decarhoxylase (aromatic L-amino acid decarboxylase)

Dual specificity phosphatase 1

Bual specificity phosphatase 5

Epithelial membrane protein 3

GABA(A) receptor-associated protein like 1

GABA(A) receptors associated protein like 3

Growth differentiation factor 15

GTP binding protein overexpressed in skeletal muscle

Helicase, lymphoid-specific

Heme oxygenase (decycling) 1

Histone cluster 2, H2be

hypothetical protein MGC 14376

L8

Interferon stimulated exonuclease gene 20kDa

Interleukin 32

Interleukin 8

Laminin, alpha 3

Lysosomal trafficking regutator

NADPH oxidase 1

Optinewrin

Protein phosphatase 1, regulatory (inhibitor) subunit 15A

PTEN induced putative kinase 1

Ras homolog gene family, member F (in filopodia)

3
4
5
6
7
8
9
10
11
12
13
14
15
18
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
38

Sclerostin domain containing 1
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*NO *OH 545.7 5Table 9 Compound R MWN9-1/ -N\ 518.6 ) 9-2
*NC o C634.7 9-3 o0 oH 578.6 9-4 490. 6
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37 Sequestosome 1
38 Small profine-rich protein 1A
39 Small proline-rich protein 1B (cornifin)
40 Small proline-rich protein 3
Solute carrier family 7, (cationic amino acid transporter, y+ system)
41 member 11
42 SPC25, NDCB80 kinetochore complex component, homolog (S. cerevisiae)
43 S-phase kinase-associated protein 2 (p45)
44 Tubulin, alpha 1a

In accordance with the foregoing, the present invention is directed to use
of the compounds of the invention as active ingredients for medicaments, in
particular for medicaments useful for the treatment of tumors. The compoLlnds
of the invention will thus be present in pharmaceutical compositions mntainingI
compounds of Formulas | or Il as active ingredients, in admixture with
pharmaceutically acceptable vehicles and excipients, Which includes any
pharmmaceutical agent that does not itself induce the production of antibodies
harmful to the individual receiving the composition, and which’ may be
administered without undue toxicity. Pharmaceutically acceptable carriers
inciude, but are not limited to, quixids such as water, saline, glycerol and ethanol,
and the like, including carriers useful in forming sprays for nasal and other
respiratory tract delivery or for delivery to the ophthaimic system. A thorough
discussion of pharmaceutically acceptable carriers, diluents, and other
excipients is presented 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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518.6 9-6 i N\ 546.7 9-7 *NO 518.6 9-8 NHO

720.9 Table 10 Conpound RR MN10-1 *Na *OH 533.7 10-2 *OH 505.6
10-3 *NO I *CH
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change in the numbers of primary tumor or metastasizing cells will typically be
at least about 10%, preferably 20%, 30%, 50%, 70%, 90%, or more.

In accordance with the present invention, the agents described herein
may be combined with other treatments of the medical conditions described
herein, such as other chemotherapies, radiation treatments, immunotherapy,
surgical treatments, and the like. The compounds of the invention may also be
administered in combination with such other agents as painkillers, diuretics,
antidiuretics, antivirals, antibiotics, nutritional supplements, anemia
therapeutics, blood clotting therapeutics, bone therapeutics, and psychiatric
and psychological therapeutics.

Determination of the appropriate treatment dose is made by the
clinician, e.g., using parameters or factors known in the art to affect treatment
or predicted to affect treatment. Generally, the dose begins with an amount
somewhat less than the optimum dose and it is increased by small increments
thereafter until the desired or optimum effect is achieved relative to any

negative side effects.

The specific dose of compound administered according to this
invention to obtain therapeutic and/or prophylactic effect will, of course, be
determined by the particular circumstances surrounding the case, including,
for example, the specific compound administered, the route of administration,
the condition being treated, and the individual being treated. A typical daily
dose (administered in single or divided doses) will contain a dosage levei 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, half-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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An effective amount of a therapeutic will modulate the symptoms
typically by at least about 10%; usually by at least about 20%: preferably at
least about 30%; or more preferably at least about 50%. Alternatively,
modulation of migration will mean that the migration or trafficking of vérious
cancer cell types is affected. Such will result in, e.g., statistically significant
and quantifiable changes in the numbers of cells being affected. This may be
a decrease in the numbers of target cells being attracted within a time period
or target area. Rate of primary tumor progression, size, or growth may aiso be

monitored.

In another aspect, the present invention relates to a method for
preventing or treating a disorder modulated by altered gene expression,
wherein the disorder is selected from the group consisting of cancer,
cardiovascular disorders, arthritis, osteoporosis, inflammation, periodontal
disease and skin disorders, comprising administering to a mammal in need of
such freatment or prevention a therapeutically effective amount of a

compound of the invention.

In a preferred embodiment, the present invention relates to a method of
preventing, treating or ameliorating cancer or tumor metastasis in a mammal
comprising administering to said mammal an effective a compound of the -

invention, preferably where said mammal is a human.

The compounds 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 moduiation 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 regutated
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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RRL MW11-1 M 531.7 11-2 H 517.7 11-3 *N------ ,-** HlL 545.7 11-4

Me 559.7 11-
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5 NTh cilH Me 533.7 11-6 *Nr-\ c_iNBoc 719.9 11-7
H 519.6 Table 12 /53 N' 0 R2 Conpound

expression of the genes, such as a change in rate or amount of RNA
transcribed or the amount of polypeptide produced by said expression)} by
contacting such genes, or a cell containing such genes, with one or more of
the compounds of the invention. The extent of such modulation may, of
course, be related to the amount of said compound, or compounds, used in
the contacting. Such moduiation may include the increased expression of all
the determined genes (i.e., the genes of the set), the decreased expression of
all genes of the set, or the increase in expression of some of the genes of the
set and decreased expression of others. Thus, a gene not modulated by the
test compound (the compound used in contacting the genes or cell containing

them) is not considered a member of the set.

Thus, the present invention relates to a gene set wherein expression of
each member of said gene set is modulated as a result of contacting said
gene set with a compound of the invention. In specific embodiments,
expression of each member of said gene set is increased as a result.of said
contacting or is decreased as a result of said contacting. In another preferred
embodiment, the gene set is present in a cell. Such a gene set will commonly
be related to a specific disease process, such as a set of genes all of which
are modulated by a compound of the invention wherein such compound has a
specific therapeutic effect, such as being an anti-neoplastic agent.

The present invention also relates to a method for ameliorating cancer
or tumor metastasis in a mammal comprising administering to said 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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RR R2 MW12-1 M *OH 546.7 12-2 H *0OH 532.7 12-3 H *OH 560. 7
12-4 *Nr."----" Me *OH 574.8 12-5 *N-*"\---- M | *, .. ---..,..-N.."
643.9 12-6 *N...---?_"-- Hr--- 643.9 Table 13

The invention also provides convenient methods for the synthesis of
compound of Formula |, according to the general synthetic pathway presented
in Scheme 1. The starting sulfony! chlorides 1 can be obtained by direct
chlorosulfonylation of the corresponding aromatic ring system or by

5 chlorination of an appropriate sulfonic acid derivative. Compounds 1 are
reacted with 6 or 7-membered cyclic amines to give secondary sulfonamides
2. Compounds 2 can be additionally transformed into derivatives 3 which in
some cases serve as prodrugs with modified physico-chemical and
pharmacological properties such as solubility in water, modified protein

10  binding properties, stability in plasma, toxicity, and others.

EXAMPLES

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

pathway presented in Scheme.

Scheme 1

0 XN Q Ry @ Ay QR Ri @ Xy 2 R
oL e - L -~ RIUI
o] 0 R; O O Ry R, O 0 Ry
0 _ 0 Y
1 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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Conpound R R2 R3 MWV 13-1 *04 H |
714.0 13-3 .5E1 HH 1 *.
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728.0 13-2 *04 HIl *---","--N-...

.2 N., 724.0 13-4 H*------- N 742. 1

Scheme 2

N NONa
X ‘*O‘O £,
NONa O Q

2-22x 2Na

EXAMPLE 1

2,7-bis(azocan-1-ylsulfonyl)anthracene-8,10-dione (1-27)
Anthraquinone-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 HCH,
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
(CDCls) : 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 85°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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13-5 HI *,...--, ."-N,., 724.0 13-6 *04 H -..,.."-0OH 686.9 13-7

*(-}+ H .,.s..... '731.1 13-8 *0-+ H.''"“v-'-C F3 753.0 13-9 H
L U " NH2 710.0 13-10 *0-+ H *,.,.-F 688.9 13-11 *0-+ H
*. ...."--OFl 715.0 5 Table 14.

with water and dried. Crude material was then crystallized from DCM-hexane
to give 970 mg (97%) of a white compound 2-22. H'NMR (CDCl3) : 9.05 (1H,
dd), 8.75 (1H, dd), 8.35 (1H, dd), 8.05 (1H, dd), 7.90 (2H, m), 3.20 (8H, m),

1.70 (20H, m).
5
EXAMPLE 3
2,7-bis(azocan-1-ylsulfonyl)anthracene-9,10-dione dioxime disodium sait
(2-22 x 2Na)
10

A mixture of compound 2-22 (620 mg, 1.0 mmole), 35 mL of DCM and 2.2 mL
; of 1M sodium ethoxide in ethanol was stirred with heating until a clear solution
was formed. To the solution was added 100 mL of ether and the mixture was
sonicated for 5 min. Yellow solid of product was collected by filtration, washed

15  with ether and dried to give 660 mg (100%) of the title compound.

EXAMPLE 4

20 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
25 400 mg of EDAC were stirred at 60°C for 1 hr. The reaction mixture was
condensed and chromaiographed by HPLC. Combined fractions containing
the desired product (MH*=889) were acidified by addition of 5 mL of 1N HCI
and evaporated to dryness. The product was dissolved in distilled water and
Iyophilized to give 520 mg (68%) of white title compound.
30
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Gene No. Gene Nane Activating transcription factor 3 2 AHNAK

nucl eoprotein 2 3 Al do-keto reductase famly 1, nenber C2

(di hydr odi ol dehydrogenase 2; bile acid binding protein; 3-al pha

hydr oxyst eroi d dehyd 4 Basic helix-1ooop-helix donmain containing,
class B, 2 5 CD200 nol ecul e 6 Chenpkine (CG-C notif) ligand 20 7

Chr onpsone 186B®BA ¥ eadi ng frame 15 8 Cytidine deami nase 9

Dehydr ogenasefreductase (SDR famly) nmenber 9 10 DNA- damage-i nduci bl e
transcript 3 11 DnaJ (Hsp40) honol oq, subfamily B, nmenmber 9 12 Dnal
(Hsp40) honol og, subfamily C, nenber 12NPY¥2Dopa decarboxyl ase
(aromatic L-am no acid decarboxylas Dfal specificity phosphat ase
1 15 Dual specificity phosphat as® @@ IJOaI menbrane protein 3

17 GABA(A) Treceptor-associ at z&t ern I ke L,Siﬁ A(A) receptors
associ ated protein like 3 1 NONa
2.22 x 2Na
?oc
JHN\/\VBT
Il30c Boc
HN\/\/?‘N HN\/\\/O

Boc

4M HCl/dioxane

3-28 3-24 H\

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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Gowth differentiation factor 15 20 GTP bi ndi ng protein overexpressed
I n skeletal nuscle 21 HeHesse, |ynphoid-specific 22 Henme oxygenase
(decycling) 1 23 Histone cluster 2, H2be 24 hypothetical protein
M3C14376 25 18 26 Interferon stinulated exonucl ease gene 20kDa 27
Interleukin 32 28 Interleukin 8 29 Lam nin, alpha 3 30 Lysosonal
trafficki ng mbduicamas SiredABPiFpowi thasperatuee foptihndiaien v3s pddedite the

POSPat 452 gk &9 SRAE Snl BRUBABE prplR ek SRS b Sl
36 Scl erosti The@xahet wagidaiediwith éodiu&?s@@eee\lamw\tedland the residue was
stirred with 4N HCl/dioxane (5 mL) for 1 hr. Solvent was evaporated and the
5 residue was dissolved in methanol and purified by preparative HPLC.
Fractions containing the major 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").

10
' EXAMPLE 6
10-(3-aminopropyl)oxyimino-9-hydroxyimino-2,7-bis{azocan-1-
ylsulfonyl)-9,10-dihydro-anthracene (3-24)
15 :
The title compound was isolated as a second major product from Example 5.
Yield: 20% after 2 steps. MS 646 (MH").
20
25
30
35
40
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38 Small proline-rich protein 1A 39 Small proline-rich protein 1B
(cornifin) 40 Small proline-rich protein 3 41 Solute carrier famly
7, (cationic amno acid transporter, y+ system nenber 11 42 SPC25,
NDC80 ki net ochore conpl ex conponent, honol og (S. cerevisiae) 43

S- phase ki nase-associated protein 2 (p45) 44 Tubulin, alphala In
accor dance wSChemget f or egoi ng, the present invention is directed to
use 5 of the conmpounds of the invention as active ingredjents for

medi canents, in particul for nedi canents useful for_t t [ eat ment
of tunors. The conpo e invent CERM || t uspr @ &n
phar maceuti cal conpo 0 nt ai ni ng conmpounds %f 0 < gor 11
as active ingredients, inl adnmi xture with pharmacelty cal |}y accgpicabl e

vehi cl es and exci pi ents, Qrhi ch i ncl udes any 10 pharrmaceutical agent
that does not itself induce the production of antibodies harnful to
t he individual receiving the conposition, and which may pbgy
adm ni stered wi thout undue toxicity. Pharmaceutically agcep | e
carriers include, but are not limted to, liquids such as water,
saline, glycerol and ethanol, and the like, including carriers useful
in formng sprays for nagal and othﬁgi%gmggﬁgk[atory tract delivery
or for delivery to the ral m ¢ sys?en1 %oroug h-stysSton of
pharnmaceutical |y accky ar )0 er s, ~difruents, aq\ld gp

is presented~ s : A Adk Pub .G
N.J. current €dit)jof). USe of Sugch garriers i | ° knovh to Phdse
skilled in the™aft and will not berdiscussed fQrther hepegin. 20

Al so in accordahce with tlhe foregoing, the present invention relates
to a method for preventing or treatingy,a di sease associated with a
change in levels of exprgs¥tBH of particWtar gets of genes in a
manmmal conprising admni dtering to said nmmal~an effective anmount of
a conpound of the 25i nvention. Conpo

present invention w v e effect of
tunmors, especiallg p DIOs, in a mamal ,

in need of s Satrent. A sjfafistical ly “ ' , ‘ g,"
nunbers of pri marb[ Punor Nepum&t ast agi zi ng cel rfq
| east about 10% preferably 20% % 50% 70%790% o J €. In

accordance with'the preséhtt i nvent'ion, the agents describe€d herein 5
may be combined with other treatnments of the medical nonditions
descri bed herein, such as other chenotherapies, radi‘ati on treatnents,
i mmunot her apy, surgical treatnents, and the |ike. The conpounds of
the invention nmay al so be adm nistered in conbination with such other
agents as painkillers, diuretics, antidiuretics, antivira Is,
antibiotics, nutritional supplenments,._apem a_10t herapeutics, bl ood
clotting therapeutics, bone therapedgxéywné%a psychiatric and
psychol ogi cal therapeutics. Determ nati on of the appropriate
treat menjg dose | §olRehyY-S RS 9H0-GinydPbacriditie-2, 1 iSGIFORYIATEh RITRder
factors known in the ap? to a?fect trea?%ente 15 5r pfg%icted to
affect treat ; nefeall S S, W ap aspu what g
| ess than thgeg%{xf%meﬁo519@334}%1&@216?{11??@3%& (%32 sgr'al ?@i n%crpéﬁz‘;t S

t her eaf t er uohibtosulfenideséid eld 00r mbpt1.oumle) fwas heatert lat eebick fed &t hoers.
to any negat ive side.effects, 20The s i fi

adm ni stered 388@?% UIEeOW?%FgEF‘ %%q%nlggﬁ %éoo(f%(gﬁgﬁﬂ% ﬁé@’ﬁﬁ%ﬁ@ ?Eatgrﬁed?%dr
prophyl at8 i cpefifeactansdfilly, onf 500 4, iche THet pelliw etledipitdtbeop araduct | aas
ci rcunst ances surroundijng the case, |ncluding, fqor exanple, th X
Spect 1o conpRRRABNkiadphr BaSSR Lt oURLE" 8RS 4R i Bioviie B, 6 Ghihe tite
condi tion beb&&Fbﬁﬁ&tﬂﬂs rrititelidl s isdiaV Fetutlxt BRprGItHdR puUEfcatibnt ypi cal

daily 25 dose (admnistered in single or .divided doses) will contain
a dosage |l evel of fromabout 0.01 ng/kg to about 50-100 ny/ kg of body

ents
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10 I n anot her aspect, the present invention relates to a

met hod for preventing or treating a disorder nodul ated by altered
gene expression, wherein the disorder is selected fromthe group
consi sting of cancer, cardiovascul ar disorders, arthritis,
osteoporosis, inflammation, periodontal 15 di sease and skin

di sorders, comprising adni nistering EXAMPHESmI in need of such
treatnent or prevention a therapeutlcally effective anount of a
conmpound of t ' f &5 )1

i n\r/ne)nt ion rel g&ﬂ.@(ﬁgﬁ'%‘.ﬂ@{w I ;ﬁafrﬂgﬁ ﬁ?&% % ﬁégﬁ I?F\Qag?g one
anel i orating cancer or tunor netasta5| a nannal conpri sing

admnistefing to said,.na I f ive t.h

i nventi on, ?%f é’raﬁ‘?lyt'%remg §|§| @eﬁﬁﬁ%?x?ﬁa&&ﬁmggﬁﬁé'“&%ﬁﬁ lfony!
the inventi oa.c\méﬂnd@mrﬂmm—»{em (A 0t ey, apmmdle:) [asriaFf(eotmbywas added
nmodul ati on of one or nore genes found in a c

manmal i an cepid; 'W'@Ee'&dlﬁﬁﬁgémﬂc@ mm‘H%F@ﬁ?éﬂﬂ PBrﬁn'?;‘Jérﬁ%é‘fa SyfHiired

nmost preferaj %oﬁﬁ%ﬁﬂfé} rd QPR ha_lmalSSoﬁveﬁPNﬁQHWborﬁedm%ﬂﬁ&du@fwas
the invention can be 'use to determne or demarcate a set of genes by

det er ni nithg teated avittoh NHGIUEA k) avd sferd om0 aHRULEE. KBHW PEAIRE RS
ip regul at cd 8 by MrafiE "afhed NEHE yASCnd mEFRRRI ohd' aHels CRudes
especi al |y nmatalal geis| aysthlizee frommehiorefete-ethanet traprayide B0 m2th (80%) of
cells, a set erm ned by their common property of
bei ng nodul a¥%@“€ﬁ£’§e ﬁs(gﬁgﬁ:%ge in expression of the genes, such
as a change in rate or anmount of RNA transcribed or the anmount of

pol ypeptigle produced by sai d expressHEXAMPILE £ont acti ng such genes, or
a cell containing such genes, with one or nore of the conpounds of

th t Th tent of h dul at f

el ated to ¢ ne-Erkueths GimetbiRsrsbaraysulroRuigmatviagddineo -
contacting. Such nodul ati on may i ncl ud@"f% i ncreased expression of
all the determ ned genes (i.e., the genes of the set), the decreased

expressiZh of naixturgefsompountel 141566 mg, Hemmiriel 2By iousxiplueasi (30 rak)
sonme of the

Thus, “a genet oL anStE e 1820 S PERHORY REE TG lor ot HEY, Moluene,
in contactingas memgeet@sbyoevapelrat:crmﬂtcatha r&gldueemﬂpthaemh&o clnswas edded,
menber of th

gene set whe? Ef#@xﬁ?‘@é’g'%ﬁsos[ rgéﬁlhte %t?j}% Sai dbp@r@?mg%llé&ea by

nmodul at ed asfilgati@sahd dfied ¢ give@00nagsAitisk fie gmnomm N 1576 Mitpound
of the invention. In specific enbodi nents, expression of each nenber
of said %%ne set is increased as a result of said contacting or is
decreased as a result of said contagikanPLERQanot her preferred
enbodi ment, the gene set is present in a cell. Such a gene set wll

commonl'y be rel 3 59 it tRGidip Ad - SASATIH AR S HydrEX itnia®-FO-Hfth o
genes all of \?h?gh 20 are 9%{)@.? Y_aeng ﬁpgﬁ 3 ?heI i nventi og
wher ei n gjich conpound has a specific therapeutic effect such as

being an antyg e%&gﬂ?ﬁ'oq P98 (3 5 dlmethgﬁ@gngh-‘aﬁ Bhirdy n)gﬂﬁ thAkeRine-

reIatestoarre arfell rat er or urmr tastasis in a
manmal corrpr@(slt)hl@ttladnem(&ﬂ(brmg D& smmbler)annabyﬂ@nan (of Mot iwas aadsiack

of a conpoun the.inve iall I S
Phe-conpoanddy §PoBing it hABu 3 AR oY MBI B hE I Aife Rl
sarconma or sgi f0E@NeArs ings.aSclREnt wae&enﬁnedléndctheametw wasttexgied vath
by the nethods of the inventi on(a BCl ude, but are not ted to

or rore ¥ CHRSH IR AREIIVE SHETSC BYHOXAaming ¢ WUd@aW@eEF”a d’%ﬁ‘%lcg@f%{&ne%

cancer, breagim3RefRNEEL. watdP®h GRACEAS n@’@?ﬂ%‘ﬁ‘oﬂﬁ@%f& cHABOMIRINEST75
polyp05|s and hepatocel [ ul ar carci noma. The invention al so

provi des conMrh)ent nmet hods for the synthesis of conpound of Formula
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-11.. R 9 Ns R2 20 3 The follow ng Schenes and Exanpl es are

intended as an illustration of and not a |imtation upon the scope of

the invention as defined in the appended clainms. 25 Schenme 2 CNH

1 27 1 NH2ZOH x HCI NOH NONa EDAC ElI ONa 2-22 x 2Na
EXAMPLE 11

2,7-bis(3,5-dimethylpiperidin-t-ylsulfonyl)-9-(3-
dimethylaminopropyl)imino-10-methyl-(9H,10H)-acridine (12-3)
5 _
A mixture of 2,7-bis(3,5-dimethylpiperidin-1-ylsulfonyl)-10-methylacridine-

9(10H) thione (145 mg, 0.25 mmole), pyridine (5 mL) and
dimethylaminopropylamine (0.125 mL, 1 mmole) was stirred at 100°C for 4
hrs. Solvent was partially evaporated and reaction product was precipitated by
10 addition of methanol. Precipitate was collected by filtration, washed with
methanol and dried to give 137 mg (85%) of the title compound. MS 644

(MH"). |
Scheme 5
15
X ooo 5 %Q ,, Joo
o3 \ DCM s\\
NaH, DMF |
Cl\/\/N\HCl
74@%* Ijea 74@* ITen
SRS S A NKL
¥ 170 b 131 i
20 -
EXAMPLE 12
N?,N"-bis(4-tert-butylcyclohexyl)-8,10-dioxo-9,10-dihydroanthracene-2,7-
disulfonamide (1-36):
25

Anthraquinone-2,7-disulfonylchloride (10 g, 24.7 mmol)) was dissolved in 200
mt DCM. The solution was cooled to -50°C. To this solution was added 4-tert-
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5 EXAMPLE 1 2, 7-bi s(azocan- 1-yl eul fonyl ) ant hr acene-9, 10-di one (1-27)
10 Ant hraqui none-2, 7-di sul fonyl chloride (1215 ng , 3 nmmole) was

di ssolved in 100 nL DCM The sol ution was cooled to -50C. To this
solution was added 1 nL (8 mmol e) of heptanet hyl enei m ne, foll owed by
1 nL of diisopropylethylamne. The reaction m xture was stirred at

room t enper abutyleytlohexananaine <8i143eat S4damelafipwed Pvakigthyh amieg; (§kem!,

was treated
dried. Cr udeéﬁngpgrl a*@'he rlegcfléri Hﬁ%tlﬁgeegj %r%ﬁé?wdrrmr n@}ﬁ%}ﬁ(gjﬁgﬁtﬁlro:girge
1.014 g (91%sotnrfenywtabcamapommmdd IhQTesw-lle MR t(ezibesl )th: MOty filtered off

?SHa”?n ®). 8 é‘ éaéﬂ'%ﬁ'fagbm@ggﬁff 1% 80 -5 asGRNBRD er. 3- 22

2, 7-bi s(agzocan 1-yl eul fonyl ) ant hracene-9, 10-di one di oxi ne (2-22) The

product from Exanple 1 (1.0 g, 1. 70%@@%% S mb of pyridine and 25
hydr oxyl am ne hydrochloride (1.5 g, I?’e) was stirred at 95C

for 36 hrs. Pyridine was evaporated and the residue was stirred with

LN 1-1C (50 RRINIG (4 RARbalyIEY ARy WP @o(dnetamiRapPopyIpel F3l by

filtration, washed terial was

crystalli zed fr ommﬂﬁéoad@yﬂsowhéawm -4 -dispitpngmide §h3-1baBdnpound

5,05 (1HY qa) NNapidieReb it Ry iinenyb-MON Bis timetylamidblorBly,
2, 7- bi s(azocan 1 9/)19udlibaana, j@mﬂhvchmn&l@ceoefﬂ Oksulfanamigedilstdi um

salt (2-22 x 2Na) 10 A m xture of conpound 2-22 (620 ng, 1.0 mmole),
35 L of DCM and 2.2 nL of 1M sodi um et hoxide in ethanol was stirred

widéI hdhigg i % M?bhhﬁ@ ddlcﬁ@buﬁohwfi e walforfantided1-36) 6.82 g5ol Wbl om\'r(wb)lsin
adde of ether e.Mmxture was soni e Mo : W
solid of pr o@l"d&dr% Ef@{]ﬂé’bﬂaa ugget ?TWaW?%ﬂdd?égﬁg'dbS%Q%WWhgk 2
and driefs t omgholp GG %Itﬁllaﬂo%aSOfstHb@ tfob | 8 eqAPoatd. thEXAGRETorb-N,N-
209, 10- bIS(W(3 (di met hyl am no) prop

;' g/ - N- et hyl car bam mj dogl Oég mﬂﬁg
2, 7-bi s(azoc‘é‘ﬁleihﬂp@tﬂ’ﬁf‘dn?ﬂ“)ﬂ@ YdyOR 'H?ﬁ?ézéﬁtgnr ace Aunol) was added r
tet rahydr OChJII @ik Ied&lo é\%ﬁm&‘ér\gagtrggsk%a t8% pf@ Hent8dell Yath ét ab °Qf

anhydr ous chl orof'orm and EDAC wer e stl rred at 60C for

hr anhedr feacamd)rstln‘edtfgr & days. ddhfggnsb@wg@dh@ mf@mcggpbmawlqm@nd
Cort ned G Aot 78] 5 S SRR oo

The prodilct Aisr cbc;tiagj vrgidQeiCthvasi iadidezﬂtmmee‘leaatm:h my:dpﬂel anckeﬁdraqie@mrfb
530 my (68% t%x, ag!—:-tta?e.t ﬁ]%gor%gnc pHase was %Cn% over Wdrou? r%a!jﬁegﬂm

yocyoc HN , 0°
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

25 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 %).

30
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| 4M HO / di oxane H2N...,"z-..."-O NI 0 0.0 s: p +6, NO % 3-24 L.
"Nu2 5EXAMPLE 5

9, 10- bi s[ ( 3- am nopr opyl ) oxyi m no] - 2, 7- bi s(azocan- 1-yl sul fonyl)-9, 10-
di hydro-ant hracene (3-24) 10 To a solution of conpound 2-22 x 2Na
(320 ny, 0.5 n%e) in DMSO (2 nmL) tert-butyl 3-bronopropyl carbanate
(180 ng, O. 78¢ P@ was added and the mxture was stirred at room
tenperature for 1h. Water was added to the reaction m xture and
preci pitated products were extracted with ethyl acetate. Jhe extract
was dried w th sodiumsullfate, evaporated, a t he. re
stirred with d d %C@%m G- 0 I QF
and the 5 resi ““ véq mrh%onof andspug&f redb
preparative HPLC. ¥r@cti Bns E€ontai ning the maj or p'r‘o%luct N9
acidified with hydrochl of34C acimé\a,nd evapor ated. The resggue wad,_ _

di ssolved in water and |yophilizefl to provide the title conpound fas

di hydrochl oride salt (170 ng, 44%yield for 2 steps). M5 703 (MH). 10
EXAMPLE 6 10- ( 3-am nopropyl ) oxyi m no- 9- hydr oxyi m no- 2, 7- bi s(azocan- 1-
yl sul fonyd) - 9, 10-di hydr o- ant hracene (3-24) 15 The title conpound was
isolated as a second maj or product fEogEKaiwle 5. Yield: 20% after 2
steps. M5 646 (MN. 20 25 30 35 40 Schene 4 EXAMPLE 7 :

1010- net hy1- 9- oxo- 9, 10-di hydr oacri di ne-2, 7-di sul fonyi dichloride A

m xture of 10- ppthwy i Cliem- - _=_BHi ggnl, -9.10-
chl or osul f oni ngg\ll dﬂ) l‘%i{)-ggrltn@u%ﬁlﬁgt?% e n\%\ﬁ%@@éﬂ%} é ﬁffﬂt}%pﬁi %10)
hours. Reacti orbi oryimzino)-9¢1)-dimairnapthracens ¢ - anam -
tenperature d I?Wd(;ur%é far efully o ?(?IO ofth' C&s Tg %ﬁ:d(a usin
pr eci pitiée 0 epr‘fﬁl&'@? IR GE é’&?é%fegy%’ ti%n? g ﬁgég tﬁ%wastegr
and dried tonnedikgRitdd lsfonhmide #Bt1,e2g0zpounchol)Théxcesat hydrakylaasne
used for next stea w thout purific

2, 7- bi s( 3, 5- BYSrEERIPrige fer i%iﬁaimg%%mfﬂlﬁé@ggﬁ'ﬁ?ﬁ %816 cﬁ?frﬁ%'érfoﬁf’-eb

ne (11-4) 5 ¢ooling, excess hydroxylamine was removed by filtration, washed with

pyridine and the filtrate was evaporated under reduced pressure to dryness.
15  To this was added excess of agueous 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 HCl salt (1.42

g, 65%).

"H NMR (400 MHz, DMSO-d6) &: 13.04-13.01 (m, 1H), 12.94-12.89 (m, 1H),
20 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
25
N2 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
30 prepared as HCI salt (0.710 g, 63 %) from the corresponding anthraquinone
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To a solution of 10-nethyl-9-oxo-9, 10-di hydroacri di ne-2, 7-di sul f onyl
dichloride fromExanple 7 (810 ng, 2 mmole) in THF (20 nL) was added
3, 5-di net hyl pi peridine (2 nL, 15 mmle) and the reaction m xture was
stirred at roomtenperature for 6 hours. Solvent was evaporated and
the residue was 10 treated with 1 N HCl (50 nmL) and stirred for 10

m nutes. Yel I9FVAIRI(ETOnES 3B Inempbdelsessi hydraxiaminevasinechloviden (1.2 g,

wat er and net gp%% 3\%61§ crystallized from
chl orof orm et1%§n§1m§iggggggﬁ%neg%%ﬂﬁ)g S%Orf ye Pl ow 11-4. MS 560
(MN . 15EXA tlENMR (400 MHz, DMSO-d6}) &: 13.09-13.07 (m, 1H), 12.98-12.95 (m, 1H),

t2h|7021-1-8(28 2 m X ure @':’pﬁyrrgo%n 8¥| i (@Bé %}Bﬁﬂ%ﬂﬁﬁéﬂﬁﬂ%ﬁg%

tol uene (80 @J2-a7d (bawd$hon' s reagent (820 ng, 2 mmmole) was refl uxed
for 4 hrs. Toluene was renoved by evaporation. To the residue

met hanol (20 nL) was added, stirred for few m nutes at room
tenperature and the product was collected by filtration and dried to
give 500 ng of the title conpound. M5 576 (MN. 25 EXAMPLE 10

2, 7- bi s( 3, 5-di net hyl pi peridi n-1-yl sul fonyl) -9- hydr oxyi m no- 10- net hyl -
(9H, 10H) - acridine (12-4) 30 To a solution of

2, 7-bi s(3, 5-di net hyl pi peridin-1-yl sul fonyl)-10-net hyl acri di ne9( 10H) - t
hi one (290 ng, 0,5 mmole) in pyridine (5 nL) was added hydroxyl am ne
hydrochl oride (210 ng, 30 nmole) and the m xture was stirred at 100C
for 8 hrs. Solvent was renoved and the residue was treated with 35
wat er to renove excess of hydroxylam ne. Crude material was
crystallized frommethanol - water to give 245 ng (85% of the title
conpound. Ms 575 (MW . EXAMPLE 11

2, 7- bi s( 3, 5-di net hyl pi peridin-1-yl sul fonyl)-9-(3-

di met hyl am nopropyl )i m no- 10- net hyl - (9H, 10H) -acri dine (12-5) 5 A

m xt ure of _

2, 7- bi s( 3, 5-di et hyl pi peridin-1-yl sul fonyl)-10-net hyl acri di ne- 9(10H)
t hi one(145 ng, 0.25 mmole), pyridine (5 nL) and

di met hyl am nopropyl am ne (0.125 nL, 1 nmole) was stirred at 100C for
4 hrs. Solvent was partially evaporated and reaction product was
precipitated by 10 addition of nethanol. Precipitate was coll ected by
filtration, washed with nethanol and dried to give 137 ng (85% of
the title conmpound. MsS 644 (MN. Schene 5 EXAMPLE 12

N2, N7- bi s(4-tert-butyl cycl ohexyl)-9, 10-di oxo- 9, 10- di hydr oant hr acene- 2
, 7- di sul fonam de (1-36): Anthraqui none-2, 7-disul fonylchloride (10 g,
24.7 mmol )) was dissolved in 200 nL DCM The sol ution was cooled to
-50C. To this solution was added 4-tert- Dbutyl cycl ohexanam ne (8. 43
g, 54 mol), followed by triethyl amne (8.6 m, 61.7 nmmol). The
reaction mxture was stirred at roomtenperature for 4 hrs. Sol vent
was evaporated and the residue was treated with MeOH, filtered off,
and dried to obtain 15 g (95@@ of the product (1-36) as yell ow
powder. 5 EXAMPLE 13
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A compound having the structure of Formula |

Formula |

wherein n = 1-2 and wherein when n = 1, X is selected from CH», O, CO, and
C=NOR, and wherein whenn =2, X = CH,

Yis O, S, NORj, or NRg,
wherein U and V are each O=5=0,

wherein Ra is selected from H, atkyl, heteroalkyl, alkenyt, alkynyl, cycloalkyl, -
C(=0O)RB, -C(=0)0ORsg, -C(=0)NRgsR¢, -C(=NRg)RC, -NRgR¢, heterocycloalkyl,
aryl or polyaromatic, heteroaryl, arylalkyl and alkylaryl,

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

R1, Ra, R3, and R4 are each independently selected from H, alkyl, heteroalkyl,
cycloalkyl, arylcycloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
heterocycloalkyl, and each of said NR1R» and NR3;R4 can independently

combine to form a heterocycloalkyt,

Rs and Rg are each independently selected from H, OH, SH, alkoxy, thioalkoxy,
alkyl, halogen, CN, CF3, NO,, COORp,
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CONRDRE, NRDRE, NRDCORE, NRDSOZRE, and NRFCONRDRE;

wherein Rp, Re and Rr are independently H, alkyl, heteroalkyl, aryl,
arylatkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or heterocycloalkyl;
provided thatis Xis O, Y is O and U and V are both O=8=0, then

NR{Rz2 and NR3R4 are not identical then Ry and R3 are each independently
selected from H and lower alkyl, and wherein R; and R4 are each independently
selected from lower alkoxy(loweralkyl), di(lower)alkylamino{lower)alkyi,
halobenzyl, morpholino(lower)alkyl, or NR{R2 and NR3R4 are independently
piperidino, morpholino, piperazino, N-phenylpiperazino, ethylamino, or

substituted glycine,

and wherein if X is (CHz)2, and Y is O or NOH, then none of R4, Rz, R3, and Ry is
methyl,

and wherein if Xis CO and Y is O, then NR41Rz and NR3R4 are not identical, and
wherein R4, Rz, R3, and Ry are each independently selected from methyl, ethyl,
hydroxy-C4-Cs-alkyl, SH, RO, COOH, SO, NH,, and phenyl or wherein one or
both of non-identical NR1Rz and NR3R, is unsubstituted piperidino, N-
methylpiperazino or N-methylhomopiperazino, wherein said unsubstituted
piperidino, N-methylpiperazino or N-methylhomopiperazino NR4Rz and NR3R4

moieties are not identical,

and wherein when X is C=0 or C=NOH, Y is O or NOH, and one of R; or R; and
one of R3 or R4 is phenyl then the other of R1 or Rz and R3 or Ry is not H or alkyl,

or a pharmaceutically acceptable salt, ester, amide, sterecisomer or geometric

isomer thereof.

The compound of claim 1, wherein Xis CH;andn=1or2and Yis O or S.
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The compound of claim 1, wherein X is CH, andn=1or2 and Y is NORa, or
NRa.

The compound of ¢claim 1, wherein X is O, and Y is QO or S.

The compound of ¢claim 1, wherein X is O, and Y is NORa, or NRa.

The compound of claim 1, wherein X is NRa, and Y is O or S.

The compound of claim 1, wherein X is NRA, and Y is NOR,, or NRa.

The compound of claim 1, wherein X is CO and Y=0.

The compound of claim 1 having formula Il

0O
Ry
LT ek
Rg™ 7 § Ro
o)) o] Formula li
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10.

11.

12.

13.

14.

15.

16.

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

claim 1.

The compound of claim 9, wherein R1, Rz, R, and R4 are each independently

selected from H, alkyl, cycloatkyl, alkenyl, and alkynyl.

The compound of claim 9, wherein Ry is hydrogen and R4, Rz, R3, and R4 are

each independently selected from H, alkyl, cycloalkyl, alkenyl, and alkynyl.

The compound of claim 11, wherein NR1R; and NR3R4 are each independently a

6- to 15-membered heterocycloalkyl.

The compound of claim 1, wherein Xis CO and Y is NORa or NRa.

The compound of cfaim 1, wherein X is C=NOR, and Y is O.

The compound of claim 1, wherein X is C=NORA and Y is NORA.

The compound of claim 1 having formula Il
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17.

18.

19.

Formula HI

wherein Ry and Rg are independently selected from H and SO.NR3R4, wherein
one of Ry and Rg is hydrogen and the other substituents have the meanings as

defined in claim 1.

The compound of claim 16, wherein Rq, Rz, R3, and R4 are each independently

selected from H, alkyl, cycloalkyl, alkenyl, or alkynyl.

A composition comprising a therapeutically effective amount of the compound of

claim 1 in a pharmaceutically acceptable carrier.

The compound of claim 1 having the following formula:

OH\N
/
Coy
I

H

o]
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