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Formula | wherein X =CHor N Z=0or S; R = alkyl,

hal ogen, acetyl, O-alkyl, or N 10 alkyl; R = alkyl,
whadoepends acetyl, O-al kyl, or N-al kyl; and Y =P&i/ky1005/039687

heterocycl ic aromatic, aliphatic, sugar, or lipid. In
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Formula IT

wherein R is H, alkyl, or halogen; R’ is H, alkyl, or halogen; X is CH or N;

and Y comprises a homocyclic or heterocyclic ring, wherein Y is 3-, 5-, or 6-

pyrazinyl or 8-, 4-, 5-, or 6-pyridinyl when R is H, R’is H, X is CH, and Y
20  is pyrazinyl or pyridinyl.

For example, the alkyl may be Me, the halogen may be F, and Y
may be pyrrolyl, pyridinyl, pyrazinyl, fluorophenyl, quinoxalinyl, or
pyrrolo-quinoxalinyl. More specifically, in one embodiment, R is H, R’ is
H, and X is CH; in another embodiment, R is Me, R’ is Me, and X is CH; in

25  still another embodiment, R is F, R’ is H, and X is CH; and in yet another
embodiment, R is H, R’ is H, and X is N. Examples of such compounds
include SC141-144, SC148, and SC166-174.
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Formula ITT
= 0-Cl, p-Cl, p-F, p-CN, p-OMe, or p-CFs. Examples of such
include SC160-165.
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NTN
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In another embodiment, the compound is of Formula IV,

N R
X N VA
'
NN R2

Formula IV

5 wherein R1 = 3-NHz, Rz = 5-CF3; R1 = 5-NHs, Rz = 2-NOg; R; = 4-NHy, Rg =
3-NOg; R1 = 2-NHp, Rz = 5-OH; R1 = 4-NHjs, Re =H; R1 = 3-NHg, Re = H; or

R: = 2-NHs, Rs = H.

The invention also features a compound of Formula V,

10

zZ

X PN

HN
QN\\)\I/'{'H

R N

w
RF X R

Formula V

wherein X = CH or N; Z = O or S; R = alkyl, halogen, acetyl, O-alkyl, or N-

alkyl; and Y = alkyl, heterocyclic aromatic, aliphatic, sugar, or lipid.

BExamples of such compounds include SC153-158.
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Another compound of the invention is of Formula VI,




NH RR R Fornula VI wherein Z =0 or S; R = al kyl,
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addi tion, the invention fre \s a compound of any of

Fornulas 1-19, CHOHR 0 HHRN\\R2 X-0- HNO QL 11

2 NOOOOR R Fornmula 1RFormula 2 9 WO

2006/ 091246 PCT/ US2005/ 039¢8#muiRlvD NN \ ~I CC SJ~N.

ONHOR2' HOR2 ORL Forrmula 3 Fornula 4
wherein Z =0 or S; R alkyl, halogen, acetyl, O-alkyl, or N-alkyl; and Y =

N

;\% I\/breover, a

' W the invention:
orul & VI SCl47 In

alkyl, heterocyclic aromatic, aliphatic, sugar, or lipid. Examples of such

-5 compounds include SC175-176.

H o)
N ~ N \
SC175 H | _ Nicotinic acid N’-9H-pyrrolo[1,2-a]
N7\ N indol-9-yl-hydrazide
=
H 0]
N\N NN
SC176 H)K[ /j Pirazine-2-carboxylic acid N’-9H-
NT\ N pyrrolo[1,2-a]indol-9-yl-hydrazide
N

Moreover, a compound of Formula VII is also within the invention:

o] 0]
seGibee
NN 7 "N

10 Formula VII
SC147

In addition, the invention features a compound of any of Formulas
1-19,

PPN R 1K /©
oG OLTINI SO @ > S e

I}I O O 0

R1
Formula 1 Formula 2




OOR ,NNHHN HS NHOROFormula 5
Formula 6 R OH/ \' NN\ R oS NNS ,H
W@ r4' N O R1 a 7 Formul a 8 RBET/US1005/039687
ON OHOHRL O N NRLHO 0 OH Fornul a
Formuila 10 R1 NW ~RN\ I / NN\VN,
rHOOCJSIH FbrrmlalZ\O/ELl FKII:‘);@H
- Pk R - _Q N R " N0)
\ -~
5\|\Frrru|a|'13 2a1400%/H NN H N\R
Z 0 X 0 2
0" o R,
Formula 3 Formuia 4
B
R 3 H H i ll;ll /@(}Rz
[ N X N o)
s~ N H 2,
Formula 5 Formula 6
0 = Ry
v 1
AN E N’N\“/\O \\ s N= Q H [\,\>
PSP Ro L N\I/S N 5
0" o A \ H
R1 N~ o
Formula 7 Formula 8
R3 =
® o K
N : P R// AN N’N \R
[ Q y |oH ' o onw HoO 2
R// XX N’N
! o on ol QR
Formula 9 2 Formula 10
R1 R1 Ra, .
O OH o ou Mo
Formula 11 Formula 12
0] 31 H O
H< N lH f\l\ \/Rz
;l\l\/lj:)—N‘ Ra R/—~\ (0 L/
0NN N 1 N
| H © R
(o]
Formula 13
Formula 14
(@] 'TI 0] o O,H
/ Ay
Ly o | A
1 N-N  H O Ry | P
H R/ “H
1 |
A\
Formula 15 Rz
Formula 16

10




|l RI/-\ / NH OR2 N2I~/ NHHRL O\ ~I Formula

15 R2 Formula 16 10 WD 2006/ 091246 PCT/ US2005/ 039687
w0026 NNNHNRL T | RR HOR2\ O\ / WRIT/US2005/039687

Formula 17 Forrmula 18 O H NR2 MNM/NH C NRL

Formula 19 wherein each of Rl, R2, and R3 is a

hydrogeno hal oge hydr oxyl , aIkyI?H bstituted

aIPy alkeny_+_su%st|tuted allke ; 3] S

sub I, subéhftyﬂ d gigig:ﬂ;;;%Rz

het ryI uﬁ%tltu{gd"ﬁetercaryl oroan orgarfic 5

gr ¢
br g
subs

)&p containing 1-207carbon gtons in a |linear,

anched, _or cyclic structurgl F t. The
159'7““@1‘ Zrl al-lvd ' substituted nﬂaﬁl substituted

phé
may
phe
am
sug
may
ni t
SCi
st
SCi

enyl , substit ted aryl, or substltuted het er oar yl
contain & Rz hydroxyl, al koxy, al kyl thi o,

PNOX aNOX Y. cyano, i socyarjo, carbonyl, carboxyl,
do] sUl fonyl, or sufstituted heterocyclic,
)@ 2 N pepti de substitutjion. The organic group
Include a heteroatom of agxygen, sulfur, or

rogen. eci fi ¢ exanpl es of] such conpounds i ncl ude
20- 37, SGZ01- 266, SC268, and SC270-280. The
uctures & SC20-37, SC201-266, SC268, and

270- 280 are shown bel ow.

Formula 19

10

15

20

wherein each of R1, R2, and R3 is a hydrogen, halogen, hydroxyl, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, phenyl, substituted phenyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, or an organic
group containing 1-20 carbon atoms in a linear, branched, or cyclic
structural format. The substituted alkyl, substituted alkenyl, substituted
phenyl, substituted aryl, or substituted heteroaryl may contain a halo,
hydroxyl, alkoxy, alkylthio, phenoxy, aroxy, cyano, isocyano, carbonyl,
carboxyl, amino, amido, sulfonyl, or substituted heterocyclic, sugar, or
peptide substitution. The organic group may include a heteroatom of
oxygen, sulfur, or nitrogen.

Specific examples of such compounds include SC20-37, SC201-266,
SC268, and SC270-280. The structures of SC20-37, SC201-266, SC268,
and SC270-280 are shown below.

The invention provides a method of preparing the compounds of the
invention. For example, compounds SC141-144, SC148, SC153-158, and
SC160-174 can be prepared as follows: First, contact hydrazine
monohydrate with a compound (13a, 13b, 13c, or 13d) of Formula VIII,

T
R X NL\./X Formula VIII

ey

11




15 The invention provides a nethod of preparing the

conpounds of the invention. For exanple, conpounds
wEabh491R46l, SC148, SC153-158, and SC160-174 cROI/D82005/039687

prepared as follows: First, contact hydrazine

nonohydr at e vvith a conpound (13a, 13b, 13c, or 13d) of

Formula VIII, N.;. d 20RXN-CXForrmIaVIII

R Qe i S LARESEL r e et x o om

is mb)(B%F, RRsiH, dnd R'lsi(}HH,SCﬁM Rési B, EHSCH—%{HO‘E X @ NF(13d),
IS %c?XIS N (13d) to form a_conpoun
( 1450 fO}bea Cqmeou (Ifag 14b.cldseek i%|r9§pe@fw¢ﬂw ﬁaﬁFarmlxla IX,

n, NNHNH2 '~ Formula I X R X vX wherein Ris H R
Is H and X is CH (14a); R§\| h@ﬂ'& is Me, and X is
CH 10 (14b); Ris N X is CH (14c): or
is H R is H and X j S\{ SC14lcnth §€
formed by contacting 14¥ wiN RXpyrrol e-2-c P%Rgﬂ
acid chloride; SCl42 by CO}ﬂ:éCtl ng 14a with
ni coti noyl_chloride hydrochl oride; SC143, SCl44, and
sc1ahepgindbig He & rﬁgﬂlabd &wCCHa(AdahMSM@ths Me, and X is CH

r J f.
1§y ?ﬁg?e@?slr grlézlﬁl%halql g é ?IHtlQ%fjr’l p p%ospﬁ‘i apgt X is N (14d).
r esp€aduil ¢eh yherbbd 5anind b;omaa&mm@ 14:4371%! pﬁrb}emrboxyhc acid

hi lid boxyl d h
1 EiorirBCA§% S 705ty T S P BaPBOR PRt gy drochloride;

hyds@qtlbofscﬁ%( ERd) Joids bl %&Mh@l@?}%@“ dR€ 14d with 2-

(DMAP) and then trifluoroacetic acid ani sol e;
SClBMra@yne@erhoas&hc ngcid 4@ vilheh presBOB , &- 8 2dimeildsdede and
1Rl AT LRIE 308 B E Hp e By S Rmoc
2- Iﬂﬁ@kcﬁﬁﬁﬁ@ﬂ@kb&yh@l d, a&dl ndeh ecagHeoxylpirésedeb d, &  1-[3-
i ndo] ecar hoxylic acid and 3- i ndol ecarboxylic acid in

t he(dimeirlaninyrrand dripylcarbegidnide, ehydrogdvsde $EDSY, / 4-
SC1 4

g RSP T 05 e ARG AR
Bocaﬁtsa]u S&l5@b&¢onfﬂc@mp]ﬁanxyithrﬁ@ﬂ@lﬂ-&iaﬁﬁiedn the presence of

2B el HELTBRETYL PR G S6L05: ot cros by
contacting 14a with 2-indolecarboxylic acid, 5-indolecarboxylic acid, 6-
indolecarboxylic acid, and 3-indolecarboxylic acid in the presence of
EDC/DMAP, respectively; SC160, SC161, SC162, SC163, SC164, and
SC165 by contacting 14a with Boc-3-amino-3-(2-chlorophenyl)propionic
25 acid, Boc-3-amino-3-(4-chlorophenyl)propionic acid, Boc-3-amino-3-(4-
fluorophenyl)propionic acid, Boc-3-amino-3-(4-cyanophenyl)propionic acid,
Boc-3-amino-3-(4-methoxyphenyl)propionic acid, and Boc-3-amino-3-(4-
trifluoromethylphenyl)propionic acid in the presence of EDC/DMAP
followed by TFA and anisole, respectively; SC166, SC167, SC168, SC169,
30 SC170, SC171, and SC172 by contacting l4a with 15a-g (15a: 2-
fluorobenzoic acid, 15b: 2-fluoro-4-hydroxybenzoic acid, 15c: 8-
fluorobenzoic acid, 15d: 3-fluoro-4-(trifluoromethyl)benzoic acid, 15e: 4-

12



Boc- 3- am no- 3- (4-net hoxyphenyl ) propi onic acid, and
Boc- 3-am no-3-(4- trifluoronethyl phenyl)propionic acid

w0 poobhe12ps esence of EDC/ DMAP  fol | owed by TFA BEMUS2005/039687
ani sol e, respectively; SC166, SCl167, SC168, SC169, 30
SC170, SC171, and SCl72 by contacting 14a with 15a-g
( 15£luozobep|qugr@mén A6f: c4-dliodo-24Bidroxybenzoic acid, 15g: 3-fluoro-5-

gxvihe 0|c aC|d rob Z0

bﬂggggéogy%% OH% PTosPTCR Ph B %ﬁ?é% cee gﬂﬁ?%A'and
15eanrbole12 \f&;ﬂé&&@él@Qﬂ&@lW@W U52006d:2aKp8¢ 142 with  2-
fluoroben oi C Clﬂ* 15, 4-f | uor o- 2- hydr oxybenzoi ¢ aci d,
159 IUBRA 8?‘@1"goxy ot Bgisle ndisiiorgpieghans, tﬁlhléelpﬂ%@@b@e and
of EWd%ﬁyfl O&EGIM bc\)ﬁdTgﬁlamdby %h@&gtﬁlg 1421a with pyrrolo[1,2-
respectlvely, 73 by contacting 14a
qui axaloxalkrat- b@ioyityihc &, dilchi]ocdfthe’wkamet Hmnphenylphosphme, and

trighenyl ph hi n and 5 2,2'-dipyridyl disulfide;

anqegt§§296§§@8%¥§%%ing 14a with pyrrolo[1,2- a]

qui noxal Cﬂl(ﬁpﬁuﬁ@f Boxyli @aﬁic 'b@ %ﬁ.ﬂear %SFEtcBﬁﬂff‘:tmg hydrazine
, yridyl disulfide.

trlphené gﬁgsph|ne and
y ﬂ?ﬂﬂhﬁC@@P@N@baﬂ@ﬁ gont acti ng hydr azi ne
@Dnohydrate with a conmpound of fornmula X. 10 a N~
CO2E1 Fornmula X N ~ ConpGusd @eFtcan be prepared by
contacting nicotinoyl ch de | hydrochl ori de Mértnhula X
9- hydrazi no-9H pyrrol o[ 1, 2= a][N'ndol e and pyridine. 15
Compound SC176 can be prepare y contacting
PYr &8 hipRuidd CRCIeH y(l:arP MO8 BY dB C&Hrﬂéét@rﬁgy WibRinoyl _chloride
9- hydr azi no- 9H pyrrol o[ 1, 2-a] i ndol e and razine. The
i nvhyndtoghlofidet tyeith p ﬁdwdate@na-%ﬁayrmm[m Rigatdole and pyrldlne
1§ On@&% %ggn ggr | SI ngger’rl)t%?%(ﬁ be2 d:ogﬁac? ur%t pggaz%?eGZ carbonyl

phaﬂﬂaﬁdut I}gfall_rbdﬂ@@&‘@pwaﬁﬁ €903 4 Bhe-9ENEySOIHPDE d]ind8le and
may further conprise an effective anount of one or

nor BYIGEHE agents for treating cancer or a di sor der

associ atrggl, V‘intvgng&glﬁﬂﬁﬁeﬁs prolidRg! %ogi’naﬁm e tic%ie(gédénposition

doxor ubi ci n i‘nventi o
pacsegedsipg ehueffectivapmain @f ane 26 noratcampetnndast the 1nvent10n

2(8f f%%(i évﬁ?a%ﬁ%gﬁtlgé%yaagc%gpa%lfg cagrlerf O’E‘Hg lcgm)élom%ronxrlagy further

comprise an effective amount of one or more other agents for treating

cancer or a disorder associated with angiogenesis function, e.g., taxol,
doxorubicin, or 5-FU.

The invention also features a packaged product comprising a

25  container; an effective amount of a compound of formula XI or XII,

o v 9

Ar,KLHJ’\Ar 'Ar’N‘hJJLHet
Formula XI Formula XII

wherein Ar comprises an aromatic ring and Het comprises a heterocyclic
ring; and an insert associated with the container, indicating administering

30  the compound for treating non-small cell lung cancer, CNS cancer, ovarian

13



H Formula XI Forrmula X1 wherein Ar conprises an

aromatic ring and Het conprises a heterocyclic ring;
wa@anwean2ihsert associated with the contai ner, PCT/US2005/039687

i ndicating adm ni stering 30 the conmpound for treating

non-smal |l cell lung cancer, CNS cancer, ovarian 13 WO

2006191, 2ors 2 FICTHNYSP00B12D 39687, preshater cangen sage-winted rmacular

ren cancer, ..age-rel ated nmacul ar

deg@ér%?la thc%r “ﬁ%@‘?ﬁj‘g‘?ﬁé&f’ t%?' b%%%l,ag%tresdi abet es.

Fur t her ribuxtheirhere theeitiveation beotiidasa paslapkd3Rddite8HHirising

conprising a cgntainer; an effective amunt of a

conpERFHEH %P%%Ftavq gmountoof greommqung of Forgpula IT,

gormula Il R X vX wherein Ris Hg,alkyl, or halogen;

R is H alkyl, or hﬁlwo en; X F]s % or NN 10 and Y

conpri ses a honocycl i algm ki c ring; d&vwtnada Il

insert associated w] sQntai ner, indicating

adm ni stering the c%‘podﬁd H‘_o_rX treating cancer or a

di sorder associated with ang\]T'lfgenesi s function.

Anot her ' packaged_ product con&aises a cont ai ner;

ef f&beyeins R igddplkybor hadegepoBints Bf allyd arnhalpgéry ﬁ? insaGH or N;
. i oci at . . . .
10i6m délrﬂf’ef c&ﬁgﬂgéé & %o%%c@{:]%@eor #}%t&%g}g(?}grnﬁnrgéa?pﬂ gan insert

ndi cati ng admnisterin e conpoun

canmssociatedawittli ther@ataiass dadrhtidg Widnhindngiag ehe sbmpound for
function. A product of the invention may further
conprities SHREF P A L BRI R RO s daAgtion.

agents f{othéLYPdcRIgEPMBAUA AmPEROS ALT cor@SRRf aheltractive
wi th angi ogenesis function, e.g., taxol, éloxor ubi ci n,
or Bt i exappies obtheciamertion; regiduaie inseuk esdoaiated with the
non- ] L1 _l.ung cancer.,. | on_canc .cancer,
1R B dfaep R AR Eupe 16t ClnRRORT ir i E ek or

~ canfissrdennskopiagsd atith safie@mesXanpliqs of disorders
associ ated w.th ngi ogenesj s function include
age- r el 4t dgodusty |0§rt%@ewﬁeﬁlatli By Recthpmrcompyriger @phyffective
andy (i 3Rebe3ne 21 MoFO o\ﬁ%xéxh'a ed €605 CORSH % ctapg r or a disorder
invention is a method of tréating a SubJect by
adraspesatedi wigh bogmgsudiiefitnctionneed thaxdy éoforabicin, or 5-FU.

effecti amgunt . of a coypound. descri bed aﬂov .. The
205ubj ect TRAJIHE" PRERRIFI BANES BRIREIS SRAT SPAERl bragopancer
at dolozkedn@br, ABNS|cARESY nfcdilediha, Bvadia®l SRICHEL rBfSAGindEdenal
angi ogenesi s function. In particular, the cancer nay
be cRBeientad Pprpstate cancer; examples of disorders associated with
angiogenesis function include age-related macular degeneration, macular
dystrophy, and diabetes.

25 Also within the scope of the invention is a method of treating a
subject by administering to a subject in need thereof an effective amount
of a compound described above. The subject may be identified as being
suffering from or at risk for developing cancer or a disorder associated
angiogenesis function. In particular, the cancer may be leukemia, non-

30 small cell lung cancer, colon cancer, CNS cancer, melanoma, ovarian

cancer, breast cancer, renal cancer, or prostate cancer; and the disorder

associated with angiogenesis function may be age-related macular

14



30 small cell lung cancer, colon cancer, CNS cancer,
nmel anona, ovarian cancer, breast cancer, renal

W@ 20068912401 prostate cancer; and the di sorder PCT/US2005/039687
associ ated with angi ogenesis function nmay be
age-related macular 14 WD 2006/ 091246
PCTHemss2e0sios o6 7ulay aystiophyi on diahetes. aThdyaeirlmrihmaydurther

d f .h
aij%l&%l&l E‘? ;ﬁﬁngﬁtt{}%gg Subj eultrlkt)Jg% Bt ree gn{%l a‘%ﬁ%ﬁ%f’f gfpe or more

one odtermgéﬁts fot heratageasiinged 6 a His%@&emwdafeﬂfwﬁh ghgiogenesis
disgrder aSSOCIate%.MAth angi ogenesi s function, e@ﬁ%

t ax HHCtPEx §reubfiaxph dogerubiqry, orrpd (o fhsurrarenc fied ghe one or
ST +d¥® Bﬁlé}ta@%ﬁtsaﬁﬁ?tb% ari‘l@rhnﬁ‘%el%q@l@lﬁ ﬂ%‘ﬁ@@&jsly or sequentially.

si mul taneously or sequenti a . In Itro i

i nvent i oln fadditioes thermn‘?mmown‘ fmmmresarangaetho@abfranbmtormg

of { dini stering to subj.ect, havin

o an P BRr Y R P AR A £ FRbET Lalgiie Ginessicells or
f unedlisprsdbcistedetvith CARAIISEen6Es CRilkeidnaBR¥edaNd compound
neasurlng the survival of the cells, the gromh of the

10 Beiribedboge aBsmensrivg teeravivalisf Hy EF, thm@nom@h of the
h
10 ne cAUPIE odtiYiRBion St E@orf' Mnd PR LAUERT QTR0 WpRIR ay be

ng cancer, colon cancer-
ovasmﬁerrm@lfmm lellnkeaaml; maraeill celnahgcaneer,, codswshatsd, CNS
cancer rel at ed macul ar de%%?eratlon macul ar

e |
Gy S EIi5Try TS0 SRR AT, < SRS CARGEY, BRRalPomeptraostate
€. Jeanclr,/AHéSR]atad Qnéd%@aﬁ&éée%emorp@nac%@aﬁmwﬁff 6 diabetes.

hunman cells. In one enbodinent, the subj ect
hundthe suhjediemasrke arhanimekne.zore pnovdedemda thetdedisl ofay be

1914000 005} O ST SRR 55,

above armum@fmdmen ghg eitee KR q:&smas i) thétdoblestt pesHllng gene
The test cel may be a cancer cell or a cel

assHHatHen- Lrthﬁ ra%haﬁgp@@éﬁ@% p@nweheg edrsteelbiwiidy 8l epmpound
Mor &es%ﬂ%@& &fé L¥a 8 ({fﬂ}r{&e%etncan &H3 tlegé'l&?fn The test cell

cel [, non-sma on cancer
cel tn,ayClNSaC@mcelr celéldr, a rce]l aarseomatedl ‘mth axvaalngm'genasis elinction

eII by ea canc r enal , ro at e
an@é?r‘{eéei{[oreogpe‘&%%@ﬁ the 48 Cﬁlléﬂ%g? ﬁcl Jéeliﬂ L@on small
macedlBlurile eaner aell0 BoloRBkica¥ celqiy@Nsopatwoer Qend 'n?eﬁ&ﬁ@rﬁa cell,
The net hod may furt her conpri se comparing gene 2

expPedFHopanaeT toal, besast canterngell renhak cam?ea celdnprqsrtate cancer
Cel euk‘Mﬂ' Cpelg?gso%ieate& %El?%%g ‘ij"?la%:é(P Pﬁar(]:% ago B%Ea ion, dnacular

nown action or resils

t 0 dm;‘hfd;ﬂ]ty b]h&lalbe&t% (THel metHod Ay ﬁiﬂth@ﬂcdhﬁﬁs@&&ﬂbﬁ@ﬁg gene
{ﬁenethod ul ati ng_gen ex ression |n a cell. The

t?f@ae%%%rms E%"’fﬁt Mt dhakiip aicoRtzel ol cogbumay be
descinth&ed AReN Smot M &Y FRAWy & Biowh REHEAS @ sfkant to the

decr easi ng
compound used to contact the test cell.

The invention also provides a method of modulating gene

expression in a cell. The method comprises contacting a cell with a

30  compound described above, thereby modulating (increasing or decreasing)
expression of one or more genes in the cell. The cell may be a cancer cell

or a cell associated with an angiogenesis function disorder. Specifically,
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expression of one or nore genes in the cell. The cell

may be a cancer cell or a cell associated with an
wangsogesesi s function disorder. Specifically, PCI/BSAF/039687

2006/ 091246 PCT/ US2005/ 039687 the cell may be a

| eukem a cell, non-small cell lung cancer cell, colon

cantlks cel|may ClNSac]@nkemla: ekll, nnmsamdhae]d diuhg uamer aa]l colon

can e as ca cancer cel

or Og%ﬂ%eg ng.lalh Céei\ﬁ§ K grl er ce:]f S%Inpnfgsgegl i ata&ji%etrﬁzer cell breast
agecsmdeatcell, remal bauiced OB NEFostdte Rantacdellabr d¥sllrRBéated with
or diab%ée 5 Exanples of the one or nore genes

i ncPeREe mﬁP‘bllaF n éegqf@ﬁa'ﬁﬁ%t danpcular  dgpophyndiong diabetes.
ro r le
g S mesen g, LA DS ot i

cycGIP dhepdng e}Duotéqnn(a&eexpkaekij fro rskb]étzﬂpﬁﬁl)spl’ee dnteyleukin 24;

7y oBer Badsho o el oaing YEFBP 26y dgpendent inase

up- fifgbita g l-ledU@lirlﬂt%rSﬁﬁl@leebﬁéﬂs)é Phagphat apl- Bransporting,
super oxi de di smutase 2, mtochondrial; heparin-

bi nbisatpredl deiel Vor silbrumit deiseform Re A@%W npflastﬂ@fted A; dual

(g' SE F@@cﬁ%lﬁ(ﬁ?h Pa%&%sggﬁ rlrfg%nﬁlenﬁgr% gellsn : gl&nﬁgllai heparln-

1, 4bindting @pddarhed egroetk plaotor- likep@rdth Ifzﬁétldﬁ Aagistftegrin and
pat h %/ nhl bitor (lipopr ot ei En]tl-%\ssoc:l at ed coagul ation
i nhimé’l Hpproteimase; gemagyel? (e p6tp eandodeeligkaBAS, domain

Ng_ﬂﬁi' tefdAS ; ONGRABNE Il@mriﬁosplﬁ’a(t@t ?é&plédrnaﬁffwe 1; tissue factor

activated, gamma 2 non-catal ytic subu
o ncpathatayn llmhﬂatmpt dhiporratdispsboridednu @bmﬂaﬁant 0 nnlabltor)

SR, SR B 55 B3RS PR Sl s

I Nt groaein Maﬁé QEMP[hcsj,vatéﬂlt e8finia Zti%acﬁaly@ﬂc%h%hﬁ{t oncostatin
gl ycoprotein Illa, antigen 20 CD61); dual specificit

pho¥pkesertqr; £athepsin Beyw@pkeaé&ﬁeﬁoes|ofd¢aw@| lmglsm@speptlge gene
Pl el {chy [ CBQRAL N Hﬁn %Psﬁfpﬁ%at ul 3{% Sk 'I%t' , 19kDa

factor; cal pain snal ani Stiodal
DKF@AMMQZ}I‘OB&G% lﬁtqgrm; diety 3HphA2let g’lﬁg)ge@teih IIIa, antigen

24| LB FEeaRrF phoRdaReh Dy Fell AiF B sPREPhurotein SDP35
gr Oﬁﬁkﬁnf aqt %mi"dp'ﬁ@hﬁhﬁﬂla@s&ﬁ&tteeri‘)ranéo)ﬂ;ﬁfdmPa%@olzF&alpa,m small

rel ated gr otein 1; tyrosi nase (ocul ocutaneous al binism

| A) subgopaéhimeshetical poote i DERZIIB4EALSMIEGE 10 protein; EphA2;

| areRend TIRIA: sRHh A TABhER: FhOhEhdintbborotein recoptor

CDKéhephridinigdRigod B d6rm 41345k A ; fa koI ke aReRE BEWF); tyrosinase-
FLJ42435 fis, clone BLADE2006849; growth arrest and
2weé%mggm’c%ub. Biresingeq ecudgrutanrovgepibinism: L) rppachrome

fgcﬂgg{e%@ef b @P%a@fnné | Ira%gla'el% SeAe) tg@s%@e%éeﬁ bRtelh 2);
f aclaorinin, kbeigr SwtMARKa climeyizatsymt peoteinbiln DK 4-binding protein
p34SEIl; Homo sapiens cDNA FLJ42435 fis, clone BLADE2006849;
growth arrest and DNA-damage-inducible, beta; cycline-dependent kinase

30 inhibitor 2B (p15, inhibits CDK4); Diphtheria toxin receptor (heparin-
binding epidermal growth factor-like growth factor); syntaxin binding

protein 6 (amisyn); transport-secretion protein 2.2; Arg/Abl-interacting
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protein 6 (am syn); transport-secretion protein 2.2;
Arg/ Abl -interacting 16 WO 2006/ 091246

wEAN6B2005/ 039687 protein ArgBP2; hypot heti cBECT/US2005/039687
protein DIJ667HL2. 2; Hono sapiens cDNA FLJ37284 fis,
cl one RAMY2013590; BCL2, BCL2L1, JUN, JUNB, MAD, NAX,
TNFRSRER ATEBE2; Nrr@hetivalRspten DASPIE 1 2ENAorTdEAbiPhs cDNA

CokHE DAL e 220 s B, gEN e man,

RBL BIAX,CONBR STONCIP5S,ONEK B COARBEF10,CERRP 1, @A, TNFAIPl
TRAF4, CYP1AZ2, PTGSZ I(Q%Kﬁ) p27 cyclin A cdkl

cycw E, BCZ K7, BEDKE, CDKNlA
ANNEXIN VB, WRN@% JcnﬁNéd eﬁgﬁ]’t OEQF? G ugxgg;q BB1, RBL2,

associ ated protein 4, mcrotu nity
ki nQ$NI23, @C(N@LUE@I‘EH.OCBG%G tEGFBBA| AGIHY 'RRAE&eCZYIPIAZ

(e PAL S GELY oy isiobn N ki it GUERP Fctdsis, By ATREB, o

I epEEY Cauh X AVNND. X}prmirféxﬁpm 2hBh NG 1 TN@BQ'&eIpEMI abicY§ubule-
pr ost ate cancer turmr tu'b Eeeessor pre- B- cel | eukem a
11

t r apsoeiaped proteict.gniceo lifinitynegrating kimasé cati¢rotubule
ql t gffﬁlq‘fﬂfe%?@aéﬁ% ik%[iﬁ g?lsagcre% ({faﬁf{%ﬁ% I rgrsglré%g f M othelial

regu tor eIM, 1Nt ¢
st i prdvathefhctrenB, ¢28kDa) enddthélﬁlf gfoeithgfabite, hek@lh Qepdat and

28k er.feron responsi ve pol ynmer ase ( RNA)
Il IM#OQP%%ICOBF%P}%%@%&&@{ iPy4ridYe mEeEtRrcapcer tumor
| Nt gLAGELRG, &‘)99@ &1 aéﬁ{en%%ngﬁ’iﬂl&g fg‘téo 2 T-cell 1eukem1a

cerevisi ae), di nmeri zation protein 3, uppel -1
| factltamslpsan@polaﬂqgwd ogene LeglsdmiaX- ndybﬂ@ryr efrmtor, 1nterferon
‘ 0 Ie nti defetlve repair ' o nact
1 o P o 2 B RERRIR) fip R PSSl €Ces 2o,
I, 1rmaﬁ@ﬂﬁﬁ @ahinkatReRbOT 8 mSﬁmaﬁﬁerﬂﬁon PrRb&hdive protein,
ki nase ( AMP-acti vat ed al pha 2 cat alt)étl Cc subunit),

py r BRAEEErasfe AV d séem@ﬁ@mﬁét aseliferajar-acyated receptor A

sub asfsD3; S MAX

1,4 {%Ctlggos&ﬁlgé%}@r ﬁebt grA I?E?? Ih%%d & et(l nof ¢ e‘élgla

r ecépﬂmza(tainpbm):em% ltnmmipel Tl faeso1s 16,aqiadipopesteist Dr(6), X-ray
uperfa Enol ase .2 .neur.onal )

20, SR, a?%P}?Hzentaﬁefi?fﬁg Y &saai B@ltosaleﬁeﬁgwdzpmtem kinase
hi sg %l%siahéf’@?ﬁﬁ@sﬂyl Sltlﬁﬂﬁsél\-/aféfekﬁhhnt&g%ntééﬁ%htéa p*é&in kinase

pronot er - bi ndi ng protein reti nobl ast oma-

bi n&2:negropeiot kinasy, (AMR@ﬁitlva‘tedeﬁ has2 capﬂagpmybyamwapyuvate

hyd b h h b
c%aﬁﬁeﬁly%%gg %tsgl Ve dlila{(?ﬁg?a??%ng?to&z oél-rglég%nt Hﬁ?%&’&’ gpse D3,

Mo didoaitbINg 4GetripWsphbde, recestol (@p@lw,, re®inodP8dAl @8ksptorTREpha),
met hod conprlses contacting a cell with a conpound of

221 afumar Bycrasis dpepe Egcep i %ﬁpﬁrﬁagu%ye [fnodpsevd fgamma, neuronal),
arr &3hhR¥akfl b, apelin, plexin B, cathepsin Z, histone 1 (H2bc), histone 1

(H3h), B-tubulin, myc promoter-binding protein (MPB-1), retinoblastoma-
binding protein 7, vimentin, enolase, phosphopyruvate hydratase beta,
and mitochondrial ATP synthase beta chain.

30 The invention further provides a method of modulating cell growth,
cell cycle, or apoptosis. The method comprises contacting a cell with a

compound of claim 1 or 3, thereby inhibiting cell growth, arresting cell
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17 WD 2006/ 091246 PCT/ US2005/ 039687 cycle, or

i nduci ng apoptosis. Exanples of the cell include a

wo ewkom2ag non- small cell |ung cancer, col on PERTS2005/039687
CNS cancer, nelanonma, ovarian cancer, breast cancer,
renal cancer, or prostate cancer cell. The

abovxcleywntindning aneptosise (Exfomales ebthef cellhingluide eeleukemia, non-

and nner. of obtaining a sing themwi || .
ocshaf o0l TR0 Hontter AR RaiFes” NN Bttt Bralivome, pyevian
r ef edreee coresstidagicéolrboal daBcsle 8E pidathteantakau, i n
conjunctjon with the accorrpan};i ng drawi ngs. The

dr awi ngs! e pbete-wantioned and gt ppasnefsthds invemtion and the

{ NV ' t f h. L. 1S ope. .10 .
i R of Pk And Bnd N BHR A ecol B REng bl nd wil
f | obe bptommtlerstoal diyy seferafcet tuetleelfdllomial edgeaptibe, tafen in

VDA- MB- 435 cell s, treated with SCl144. | s were )
e pSEBUE Ty B REeo g igeacilie dpge depict only

Wi t {ypid=0Rifholithémdiofiehd Rlvenditd 303 oVt hER fore limit its scope.
perturbation in the cell cycle. 15 Figure 2

illustrates apoptosis analysis of MDA-MB-435 cells
1dr ' . Ils were stained
1 RS R 1 OROS R EBRIT o1’ eyt omet 1.
E:el l's i rFirguee bloﬂtusmaltgf flogUusthrasiricoin Bp6H glf ﬂ@(\ﬁ;ﬂ\}lll cycle profile
An ' - tiye -hegatjve) are_viable, er eas
A S RS el R e Sepones b s, 24
V- PRShHI46°h 6 leJl@x@<’J‘§>ﬂa)'ﬁ‘i‘e)olt ﬁm Brdpldif eﬁgﬁ% d@% ?B&%%ﬁly%d for

apopt osi s, and cells in e top right
( Arprakurbationpndhe celbcyd®.- positive) are in |ater stages

f apoptgsi s agd.necrosis. Figure 3.. (A i
18 cherat (L2858 | Pndloy r?%ﬁo?pﬂ?thha’éﬂ]ﬁgﬁzné’f ?M??f}rMB-‘l% cells
xenpestatitwinh S 194 MNGPTIIOYAECHNS R etdPaddeditd ddthexin V/PI

MDA- MB-435 cells were treated with the indicated

dostyl ralgesdily Howatempeiryp Cedls indhe hottomalefioquadmant of each

fives ir] L at 144 .r.educed the sjze

of G Angith P e e PRl ey S Ml Rt gl R the

0. Sodtvan 4igh/ da@.dra'mm’r(ﬁnna}lri]m\M-b(é%ﬁe,rmhhégﬁtﬁ@_) faﬁé i}fﬂt‘h@ early

weeks. Val.ues represent e ian tunor weight for |
2Oeac§Ea ol .ap()éos (ﬂ/%f f‘)&“ﬁ“b 1flgﬁlee§%ﬂ1_rﬂ%}§aﬂﬁﬁ%¥an§r @\yppexin V-

calgydltaiee BT HBstHB) hasin 148k RhgIFLbPRRLs L RPAS: o%%_ 14

30 Figure 4. (A) shows representative inmages o
t r eat ed Figoee 3. (@) is hawbemetip antlswnobifuntdrezrowibmndi dosing in

o SR A LT S S ST AR 1
20064109 k2t RCHitIS20RS/ O3B6HEd doses of SCl44 by daily ip.
25  administration for five-days. (B) illustrates that SC144 reduced the size of
human breast cancer xenografts at doses of 0.3, 0.8 and 4 mg/kg. Tumor
growth was monitored for five weeks. Values represent the median tumor
weight for each group. (C) shows %T/C for each treatment group
calculated on the last day of experiment (bars + SD).
30 Figure 4. (A) shows representative images of SC144 treated mice.
(B) shows comparison of the tumor size of SC144 treated (4 mg/kg) and

control. (C) shows tumors incised from mice shown in panel B.
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Figure 5 denonstrates that SCl44 induce remarkable
necrosis of tunor tissue. H&E staining of untreated

wao wwwoRissue (A) and SCl44 treated tissue (BYCTHERM05/039687
prepared at day 70. In general, greater than 80%
necrosis .vvas observed in treated tunors (left side of
panel B) wet%éeﬁwtmtmﬁmt%l%m@ce rnegmrksbldele@fosm of

a [
i (P08 | R SAIE0 A AP Rt e scuas
t oxtreatey. tissH&HEBS twaird ipdgphatd %@Jd% 10. eBd; g@lndmtj rg&léaﬁek SEHE 80%

(A, liver tissue (B) and _cardiac tissue
nor PREFOSIH MAE R seTe a?éreﬁt?ql Pamprsatlels Smrﬁfmappbﬁ) éfld the non-

@Urﬁ?&‘:r&\{f S (Bhk @fd%cb??@fxg B) areid & ?t—%;t ea?%g@d%ﬂ 0g

C24. The netabolismo or escent
hurmn c DNguaR ésmedshﬁéﬁ@@khawsgléésbss @dt Ieyhﬂb[tcmﬂgahltommty

"oy Bl B Bl Gty BTG (irdrendissve @ and

ass(&yaﬁcbissﬁe@smhm ﬂdl%xdlﬁﬁ@ﬂé@hl on of the
correspandi ng 7-_hydroxy-4-trifluoro- m?t‘éiél coumari n.

15 Fi gurdgyrs h%%éuab@reﬁs welejibitéery ef hemanHPERBdS bydkedogpmpzole,
f t
19! ST TSB! o IR0 PR GAR S8 Bt b

ethdmbnlaDNAmapmsE%CYﬂBmd W a3 Osdsessedelsyt idubatiBh in 96 well

10 [ t C) FMAU, 60 t
U 0M B0 et o (T 0 LRt
m rtmtwhgb@ﬁy'eerby ﬁl%)asfw thd Gkt pOfle %orrem?ondmg 7-

i nj ection; (kﬁznl m n- post i njection.
vvashyd’m-‘@eé -t omnseéhximmeadays with FDG and FMAU

basel e ectlon
1507 a4 4 s EanbRE BEE iflabihe (iict bmiadiged PleE S0 BPa muce
dr ugotigec ah PRIttt iGN ibpsed @ndet IQM]jAlMBM‘BBP cells. Top
scans were obtained on_days 6 and 7. 25 Figure 9

| | Il'l9§’t’ baﬁ%lwecw&r@ @ﬁu8¥br§€ﬁ@}7@ﬁ9 FaXg| Hhmpn pst idedtion; (B)

unt r eat ég'wzon'EI 85@?@% eéqbég‘é\é&yé%gﬁglﬁ&gét Blﬁecfttl(oﬁ) Bottom

SC]an tiolbaw-@g geans: s(D}&VDGaBG by gosEhinpsetionCIE) E}C\/pﬁt@t 10 min
of tat tic resentin sSIgniti cance

207 ¢ et igerGens Fo IR RO SRET RSS! Bechipr o baiuse was imaged
(1 epf espBbhie: D8V wellANIR) dnd BN bhsatRs t1ReQ Gehiedl with

versus untreated control. Figure 10 illustfates that
sCuedlyshipvisiections glieSEadt etrd ofe/kst uAftetryﬁvajdays pCdosing, the

fromother, cl asses ;of conpounds. A three- prlnci | .
10 TSR GeT3RE A tRoRRL RO L ke IRk B frpovere fained
analnyddiys ®indenes for all 14 observations and (B)

hi erar chi cal
25 Figure 9 illustrates comparison of gene expression profiles in two

independent experiments. (A) A scatter plot of untreated control samples
D565 versus D566 and (B) SC144 treated pairs D571 and D572 Chips. (C)
A plot of t-statistic (x-axis), representing the significance level, versus log
mean expression difference (representing fold change) in SC144 treated

30  cells versus untreated control.
Figure 10 illustrates that SC144 shows a unique pattern of activity

distinct from other classes of compounds. (A) A three-principal
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cluster analysis generated by GenetrixTM Figure 11
shows bioinformatic anal ysis of genes by nol ecul ar

w0 eoveddame usi ng Genetri xTM tools. 5 Figure 12 BEDWS2085/039687
list of genes derived fromlinterPro classification

tools inplenented in GenetrixTM Figure 13 shows .
subsunP@eads iapiabsis ohgates dorraBnl{gebresvatdms aid ¢8) hierarchical

bet ( : jde. Figyre 14 shows subset
cl a(\é@?%rc gt%géﬁég%legéﬁeggﬁ%% %8%%;% n" anong 10 SCl144,

mi t oxantFighae andshewptiobdihsimntidiagalygisl of i dendsthatmeslecular
pre ic%ii on of drug atﬁor tion. Fast polar surface

ar eHCHOR MRS GRPCESET " ¢9el8 conpound is plotted agai nst
gheir cpihEIPPNEhREs §HsE Htgérf‘eg Rafvehldan 16069k Gla88Fcation
The area enconpassed by t ell1pse is a prediction

of tobdingsmeptédin Gendtrixdyi ol ati on of ADVET 15

Ved. - oneles 1Bosoy5 - bedlcntifefiout imine tiearidentitied
el | b@seeh U e Be@pdife.confi dence, whereas the
inner ellipse a 95% confidence. Figure 16 shows ti me-

(A) and Kigweenit shros-sbpendasrifigajon phiensist inoporamon among
1@U1§51&£!1h&093’qt§&?e1a ?%ﬁ‘?‘é@% . Figure 17 depicts flow

cytonetric analysis o cycle profiles of
DU145, HGZuxkDAS MBudBatesapcbditEiore ef |dsubr staoestion.t MFast polar

SC21. .Cells werge exposed for 24, 48, and 72 h_to SC21 . .
(1 C5Hfa%enhatean ap v‘g%ﬁsé]g%mzs i PR CWPH%(? dpi RIPtiRt 2eaipRd their

an dc&?é‘é'p)éﬁ&ﬂl/gf lci8fddup Datti W cddtridiBs:. Cahb &rﬁﬁle‘?rcomgggéled by
i nduced a Go/ G phase arrest in DU145 and NMDA- MB-435

cel the dhnseB & ppedisiorof esed phsorpiion vdtiHEY Welation of ADMET

L .cell wer-e, measure h d, as,.
1 Py, So RN Coah 8 Tahe PRriper-70
conibsokptiel hsodal, th8 canelr dlRipBe rép@béts1:B9ISNOWBfidence, whereas

percent age of apoptosis, cal cul ated by measuring
subthedragr %]g’[?ﬁ? étd%o/hcﬁg}qﬁ’ﬁc‘?-l ow cytonetry. Apoptotic

cel | popgwls@t0 ixac > ey td ' :

DUL45 treag?‘té $ %ng%gﬁlg%% ?fwéﬁ g%oiﬁgefltgaﬁﬁ%digpg%(%eé‘é ®B)
apophdsitien af A1 bifscedls bPUBCH ol CPTtreated with SC21

r CPT (4;1.C80). [1.s re treated with.S or CPT. for
26y g, TR DitRF 6o lon 6 S S gty Cellaciprofile
h, dfapvaaberCss MDASIBMIT) AN cld tRAER dHtHBC21. Cells
i odide and anal gzed by flow cytonmetry. Untreated

convewst exnesed 41224, 44y aagd T hwerC21 (ICs0) then harvested, stained

with propidium iodide and analyzed for perturbation in the cell cycle.
SC21 induced a Go/G1 phase arrest in DU145 and MDA-MB-435 cells and
25 S phase arrest in PC3 and HEY cells. Control cells shown were measured
at 24 h and, as expected, no significant changes were observed in the
control cells at 48 and 72 h.
Figure 18 shows percentage of apoptosis calculated by measuring
sub-Go/G1 population using flow cytometry. Apoptotic cell population
30 increased with time in PC3 and DU145 treated with SC21 and CPT.
Figure 19 illustrates apoptosis analysis of DU145 cells treated
with SC21 or CPT (ICsp). Cells were treated with SC21 or CPT for 24, 48,
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al so included in the analysis. Annexin VFITC signals
are recorded in FL1-H or red channel and propi di um
w0 eabbder2iehr FL2- H or green channel. 5 Cells in PEBEUS2005/039687
bottom |l eft quadrant (annexin V-negative, propidium
I odi de-_negative) are viable, whereas cells in the

ri ghnd giPadw drrrvedadestained wishi annexin pY opptinidium iodide and

ond P PEYIEERY ) gty Bl ShAPS0L (2PRRAM By were
V- pabbtindidegriapti amlysindi dempgii MEIEL agﬁalsnafea&@:rorded in
necrosis. .10 Fi %ﬁre 20. i s

St a OSI S an
IR L or R Rtrme! & tnrﬁﬁlrdl yRoRdieatidl Ydst iy exeAh plgnnel
5n ceeNe M Ihbbitond Bt §084SHE NahnSGR W h@?ﬁﬁﬁ@éﬂ C&Jag éﬁ&lﬁeiodlde

of human prostate cancer Xxenografts.
m ceegatplehraredviablen Witdreae|dells metke trighdt e@admahh (pheexin V-

P ALLTY o OB by e o eSS Brbul i ke Roniaebt 84 apgptosis

5 wksd tWaldells ihStHeepue sk qmﬂr&mnmmm pb&TEIRB, g idium
SD) for eachﬁ%rou (C) depicts dose- response to Cf

e A ﬂatex/atageg of APEeER BNEMECHBRIC f r om
ach tr t 0 {ggg

(%after gﬁt%gig)% 2(g'a?‘§)?ls EES . %‘t?e ﬁeﬁ%ét&ft qﬁ&s%f%% Hnd dosing
si giti PC8anick yxereguaitel (Bmstovgy thatt S G248 feﬁucb’&@% st of human
bot h dpses as conpa WI h the control. O ur

1| BBFlS gaieer PERE TR AHBFBLSIOT With Janantorpih BAR cells
f Or%ﬂ_ezf‘reﬁﬁéd withegnd ali@ited c@ﬁ&n@%n\"@@S@YTttﬂﬁ&ig@PQaﬂy i.p.
W th 5 ug of total RNA Standardized RT-P

per ﬁ@nmst@ltrwph faENEL. s Famen droyél évaSempmethﬂdofwlé Wks Values
E% E{%’% %ﬁ ur'ﬁ%r )We.l Ehacc m I<(51Int+ al g%célagrﬁgﬁt L{b? deplcts dose-

rna conpeti

CorfﬁﬁﬁmaadﬂmSCﬂl rehe PC%XGEio@!MﬂB 3&1&&@?@1‘5@& the YT from
expr on (nunber of nolecul es) of selected genes
fr o‘?ﬁ“%abé%maerﬁcﬁrﬁ’dl’ iopdihedasl dast of meagemeantdafer 5 wks); bars,

(3 AQH N. Tregahé&'l 24E%ang&iaéﬁ%§£ﬁ12 WRh&d ﬁﬁhgﬁcggo_wth (%T/C

after 3h, 6h, exposure to
Fi gﬁﬁ@%28’c b@haioswemmpalredpmﬂhéhe edntool. of pat hways

24 ont) Fetgaed SRt REg shbe PR R ey Total RNA

CoNpal BRNcls WaRol LXP LS SDNA Wa@fsyhﬁfesmdtmh 2, 5 ug of total
|nde£I endent experinments. (A) A scatter plot of %/\D

2008Nd9 1 Shenderttized BB CR 987 pexforreh rth &iﬁNEossystem I gene
2Bl B30Ty A R, U A K SO SRt e
t r eiatt@chap mmﬁem%t@iﬂatéé?aafd Bl p¥responding primers.

25 Figure 22 shows SC23-induced expression (number of molecules) of
selected genes from Table 8 normalized against 106 molecule of B-actin.
Total RNA form T24 cells were isolated after 3h, 6h, 12h, 24h, and 48h
exposure to SC23.

Figure 23 is a schematic representation of pathways involved in

30  cell cycle (left) and apoptosis (right).

Figure 24 is a representative example of comparison of gene

expression profiles in two independent experiments. (A) A scatter plot of
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Figure 25 illustrates that SC23 shows a pattern of
activity nost 5 simlar to taxol. (A) A series of

W@ eabhenr4@l ot s conmpari ng SC23 gene expressi onPCILBSDHOD039687
genes after renoving all the noise and | ow expressors)
wi th 5FU, CPT, etoposide, taxol, and mtoxantrone. (B) .
SanBnisaisadmsintm] spomplesnDH65 verasgdps Chinst (Beewposide treated

al ter. I tve _faqld, change are l,otted.

Fi o bepdd GRRL chiE a0 BUPRIEHRIS i e D2t ana
genB325 @hapd.appi ng anong t hree conpounds. The di agram

was generated fraq total of 878 genes that were

a . .
nore t hatr&ir$ed di[PHStéP‘Eeérf@ét iC308hons 8 najtergpfsactivity most
- Fimipndid axed). t (BRIABRL e 7 irals
Sczsrrghoy\s aég(gt t e(gﬁ of glgts [ J\)/ilgtg %/aﬁt)?r%sp ldt%gc% gll{l[%ﬁtrﬁ%r too 8N
t axexpregsipn ALY, 0OQ genrsi aftdpaimaony oHethesncastahyd lsv ekpressors)

genes, f a 10 obseryations, (B) H erarchigal

o U EEPPT, Shop B0 R S eligheplaghy (B S azgpanct A
depbet sniSCAdst ndueedhad %&@td'lté@e@fb[ypzﬁtole%@sﬂ fRAPIORD $h2fee are
T24 cells were treated with 1C50 (lane 2) and 1 C80

(| aplettssl doses of SC23 for 20 72 h. Lane 1: control

1gint r eat I | QUF 9 two- di mensi gnal, gel
el ectrop gxrhg‘éi 2601@ %szgen%t rdg%or\eg%l %Wé%%ts}ﬁe &Hbfgm%? genes
t r eateebhpbirg 420n@ 4hreb8coantbundshThei dibgBaR Ivas(ddel@ated from a
dosg). ng%?ol ubl e fraction then extracted and
qua fi‘]f‘i) log ne%rghf&f VEFOIRATR \HA8 foudrld alkerefdns resgense to
di nenss WIFTebndtaRArbthRht16 h. Gels 25 were then
equi | i brated, separated on a 12% SDS- PACE gel for the

second Iigteas?ballugratien sbatvS23GhpvaRa pattean tofi avhiydty most

y 100 Fikaqure 30 illyustrates. a sel ected
197 RIARE 20 LA R plor BB BB Rt Bpramfpr ol
quart i shsenvaiiorspot YBYS HigrarEkMESt clubtied U@ aBhis hewerMad by
/ specfrum of (3-tubulin peptide 30 (EVDEQVLNVQNK)
and“#RAETST 6ot er - bi ndi ng protein (MPB-1) peptide

(VNQ GS\ERl QA3 e p Rt C 03208 Lsi
DETAl LED BReer Rl e kR A e G p Rty 2P eion.
corb¥ueals wenedreldsi grithl I0agkohedd) anid Egr @imed)sdaeabf SC23 for
antjs4umor structuyral del i (specific for
20 nh?zp%t"t ?Egﬂe fcﬁ\%ﬁ?li;}?ﬁﬁeggg‘iﬁﬂ?sgenzyrres) integrated with
pr edi ct iRigubbapgesiakidelvoCditRikictiaMiedt biehgopirosy eblscos
of the conpounds showed remarkabl e cytotoxicity
patttegtad T24 cells. Cells were treated for 12, 24, 48 and 72 hr with SC23
(ICso dose). The soluble fraction was then extracted and quantified. 50
mg of protein was loaded in the first dimension gel at 800 V for 16 h. Gels
25  were then equilibrated, separated on a 12% SDS-PAGE gel for the second
dimension, stained with CyproRuby, and imaged by Typhoon 9100.
Figure 30 illustrates a selected region of SC23 treated cells from a
2D gel (left) and quantition of spots using PDQuest.
Figure 31 shows MS / MS spectrum of B-tubulin peptide
30 (EVDEQMLNVQNK) and myc promoter-binding protein (MPB-1) peptide
(VNQIGSVTESLQACK).
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agai nst a panel of human cancer cell lines. A series
of 200 conpounds were tested agai nst severa

waelewghviesé st ant cancer cell lines. SCl44 was BEl/881008039687
as a | ead nol ecul e based on potency and drug |ike

properties. The cogﬁound exhibits in vivo efficacy
agaDETABLBRsDESR B THONOQFAFHE IMVENHQN mce with

{1t t L f
s T naS Rt soriond S, B R PE bbb db e Bipagpional
( HR)intlﬁﬁ&oer?buctﬂﬂe]l 186delinbb(sphlifie A€ inhibEAdo D BIRK Bfbcessing

cells in S phase and induced apoptosis in a cisplatin

r esPREAMS) oNRgTale e Akl Predirtive inheryaeysingtie HPEQ tsipiulgtions.
£0 n@@&éigi €of tQet P@rﬁg&ﬁdtﬂéa 'Qﬂ'b ﬁe %ﬁ%grl&ﬁﬂé : Ho&g:l%h Giaatterns

cytotoxicity profi splaye
a vagaiesly agpaneh ofitumanmdete, ceé]shmed; | Aasetibs oﬁf.zt)eai)mpounds

) 555 AT SO P S0 s T B v

tregdlomBl £f acCleRE Gholdbdle a0l AR HorIRP Rt Bfug WKe roperties.
anglogene3|s function. W al so eval uated the |n Vi

act Lbf comppustexhibils 18CI® gf@aammgaanstzmeaam@mc@r xmnmafts in

i 0. ViV conp ound
TR e PP SR, L TSl SLAORY o pSCTRRRY was
m Cﬁlde}ﬁéndé‘iﬁtﬁr’cﬂﬁb meﬂ:utshﬂ' thé heemsnefredp2dr IR @I58, pRB) $21 or

regul atjon and p itro results show |
t haP1&a C&”wwd fl% gfp ks Q?ﬁsglﬁll é}pg'éﬁ% ARd éRsissdrpeptosis in a
ef f 8’1@%713%1@1 fé%l&@%ﬂ]om{e{fp%céleéaphﬁé guﬂs_f')tvéfﬂfﬁ 2Bty comgarable

-negative cancer cells ced apoptosis an
bl otkthttdeavaitbtheygigl. eComsldhﬁnE thﬂf cBopirasiey prcufdpelmhla@d by

180 g ey 25 R 200, A RERIANS B s on o
t ungycldi-oxibtibA SHACEpIPtbIOUSC1aP R @F@Qﬁs tP¥dfrbbont a novel and
Al t hough t he mechani sm of action of SC21 is not

conpranising eanskdafatlen the kreabmpat of enceelandcdigpuslers pesociated
|ndwﬁ%ggﬂ¥g I%B%g%ﬁa#ﬁlso and the activity against a

pane I'nes of different origins
pr onpt e_dWleml*s@emiuai;edouhe ianvitm- aﬂ:eamﬂy qerz(&it]i ahd &C23 against a

val uatio of S e co ds are enti a
2 g eriiter O bR TG AR Peo S ho ooy bg 1ogaey of compound
PCT: S@§2%55013@§81¥um§ﬁr@%m§ a&ne&meﬂasg}a&f n{ola%1 1n mlce We
I HR

i nventi on has one of | owi ng formnul as:
X~ fetermiiedytiR effexpeofPC on cell cycle regulation and apopt051s Our

in vitro results show that salicylhydrazides are highly potent compounds
effective in both hormone receptor—positive and —negative cancer cells.
25 SC21 induced apoptosis and blocked the cell cycle in Go/G1 or S phase,
depending on the cell lines used and irrespective of p53, p21, pRb, and p16
status. SC21 effectively reduced the tumor growth in mice without
apparent toxicity. Although the mechanism of action of SC21 is not
completely elucidated, the effect on cell cycle, the induction of apoptosis
30 and the activity against a panel of tumor cell lines of different drigins
prompted us to carry out an in-depth preclinical evaluation of SC21.

These compounds are potentially useful for treating cancer.
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L-j Formula | 5 wherein X =CHor N Z=0o0or S, R =

al kyl, hal ogen, acetyl, Oalkyl, or N alkyl; R
wa@bdoglo912h@l ogen, acetyl, O-al kyl, or N-al kyl; BOTUY2085/039687

al kyl, heterocyclic aromatic, aliphatic, sugar, or

lipid; O RnN1~.~10ForrruIaII R XNXL-M

V\heﬂemvﬂm@SH al kyl , or hal ogen; is H al kyI or

hal ogen; 'AC Iln 019;11 8fth'g1 %ﬁtg?rhh@s r‘r@ gfsﬁ'issfallgxgg{) rmu as:

or heterocyc rcrrng,
pyrazinyl or 3-, 4-, 5-, or 6- pym,d;ﬁyl when Ris H,
< or pyridinyl;

R is H XISCH and R
HONH2 N N HR N Forhu al! reln R o-d,
p-C, p-F, p-CN, p-OMR0 HR N~ N, H 20

cIIIIIIIctIIIIIIR2 Forrrulalv\wa/erelan 3-NH2, R2 =
5-CF3; Rl= 5-NH2, R2 = %@14%2 R2 = 3-NO2;
R = 2-NH2, R2 = 5-0OH, Rl= = H Rl = 3-NHZ,
2 wheteinX = REE o2 NYIR2+ (R2r S; Ri= 2ky\Wha28m/, Q821 @)-alkyl, or N-

PCT] IES?OIQ’S L 03 0 7haFogza<n,l aclz_clathrl(, g-alﬁlyll, o|>'“_|N-5kyl; and Y = alkyl,

heterocyclic aromatic, aliphatic, sugar, or lipid,;
o]

; seeun
: b
10 R .x/ NNy Formula IT

e

wherein R is H, alkyl, or halogen; R’ is H, alkyl, or halogen; X is CH or N;

and Y comprises a homocyclic or heterocyclic ring, wherein Y is 3-, 5-, or 6-

pyrazinyl or 3-, 4-, 5-, or 6-pyridinyl when R is H, R is H, X is CH, and Y
15  is pyrazinyl or pyridinyl;

Ho0 NH:
H —_—
Formula IIT

wherein R = 0-Cl, p-Cl, p-F, p-CN, p-OMe, or p-CFs;

H
R
Q:NEN \N)J\C*]1
H X
NN Ro
Formula IV
wherein R1 = 3-NHs, R2 = 5-CFs; R1 = 5-NHg, Ro = 2-NOg; R1 = 4-NHs, Ry =

3-NOg; R1 = 2-NHbs, Rz = 5-OH; Ry = 4-NHp, Re = H; R1 = 3-NHs, Rz = H; or
Ri1=2-NH2, Re=H;

20
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RXR Formula V wherein X =CHor N Z=0o0or S R
al kyl , hal ogen, acetyl, Oalkyl, or N alkyl; and Y
wa@bdogloo12het er ocycl i c aromatic, aliphatic, sugaPCT/U82005/039687
lipid, 5R RRZ R/ NNKY NH R\ 1 R R Formla
VI wherein Z =0 or S; R = al kyl, hal ogen, acetyl,

O alkyl, or Nalkyl; and Y = alkyF, heterocyclic
aromatic, aliphatic, sugar,X lgptey or 0 0 HN

()N NHNNN 10 - Fornul@%' OHI RLOH cNN
WR2ZHVOR2 2 NOOOO OMNIL | Formula 1 Formula 2

RLO:\R\NWS,-k ,NN OR2 OORL Fornula 3
Formula 4 25 |

~
R X R

Formula V
wherein X = CH or N; Z = O or S; R = alkyl, halogen, acetyl, O-alkyl, or N-
alkyl; and Y = alkyl, heterocyclic aromatic, aliphatic, sugar, or lipid;

5
R
R R
Z
H
R N\N)J\Y
N H
R—\ \
R
Formula VI
wherein Z = O or S; R = alkyl, halogen, acetyl, O-alkyl, or N-alkyl; and Y =
alkyl, heterocyclic aromatic, aliphatic, sugar, or lipid; or
O 0]
CCrYr 0
NTN Z\
10 = —
Formula VII
Z =
X N~ AN N~ (o)
Ho 3 Ra | P H \g/\ Ry
I}I 0 o 0
Rq
Formula 1 Formula 2
0 = 0 =3
Rq H | H |
NN N,Nm);\j Ny, S\/U\N,N X
| = H o R2 \:,/ 0 Re
0" "o "R
Formula 3 Formula 4
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WD 2006/ 091246 PCT/ US2005/039687 R O/ 0 H nR2

H~\ NONNRH ,,co SNHOcc, -,

wooomdre4e O/ R2 R N N-O ~ |

~ NH
O 1 Formula 5
N ON N O 2 | \PCT/Os1005039687

RNS~HO RLNNNO Fornula 7, Fornula 8 R3~ ~ ~ /
O-N [/ N |1~/ O HMHRI 0 OHHOR N RI OOHHO ~
~?2RFormda 10 F a9 RIIO R\ ~d OR2\ N o
| O N HN H O 0 2
ARTECRTELERE sl e
H (b‘.oOForrrulals R14o 000 H
N 1
Formula 5 Formula 6
0 = Ry
SN TS
N N S\ Ny o) I\\
COLF T | Qe A by
S \
0~ ~o R, \-N H §
Formula 7, Formula 8
R
3\\ l = O H = l
R// X N’N X \R
1 H 2
O OH ©
QW
Ri o¢ \
Formula 9 Formula 10
R4 Ra R1 R2
A o > | S o N
|7 PN |2 oo
AN N~ N X N’N N
o on f o 0O oH 0O
Formula 11 Formula 12
(@] 31 H O
H\ N H \ \/R
7 N\ 2
)\ 7N Re //—\ N L/
N N Rq _N
[ (0] //S\\
0%
Formula 13
Formula 14
o H 0 o O/H
/ NS
LNy 0 | A Hoy
Ri NN H O Ro | )
’ // N\
R H |
1
0 LV
R
Formula 15 Formula 16
, S OH O
A NN_\E Rl ] N | g
I H H 5 I \—R 1 A ~ _ 2
F g e
R4
Formula 17 Formula 18
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Rl/-\ NH OR2H HN 2 NIH R1L O Fornula 15 R2
Formula 16 GHO O NNN \ R1- -R2 IOl R ORL
wooroadr4d7 Fornula 18 26 WD 2006/ 091246 PCT/US2005/039687

PCT/ US2005/ 039687 O HNAR2 N (NH N C Rl Fornula
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any nu
at prs

substi t ut

Fach of Rl R? and R3, taken independently or

together, is aiﬁgﬁrogen atom| a hal ogen atom a
hydr oxyl grdbg

Rany other grganic group containing
nOf ncarbon atons, prieferably 1-20 carbon

aﬁﬁ/opﬂlonally |ncIUC|ng a heteroatom such as

LANur, or nitrogen, |in a linear, branched or

oXy
cy:? c structural fornmat. Representative Rl, R2, and

groups#incl ude, but are not| limted to, alkyl,
dfal kyl, al kenyl, substituted al kenyl,

phenyl , subgt{ituted phenyl, anyl, substituted aryl,

eroaryl substituted hetergaryl. Representative

squffrmH'ﬁWnnc 10 include _but lare not limted ta,

hal

o, hydroxyl, alkoxy, aIkyIthio phenoxy, ar oxy,

cya y .Cahho rbox anm do
sul B%‘r:}}f/ IO§% 3{5’)336%1 3?’(5 SG ]ﬁl%fa o%/eﬁ% e P%%’?&}é?’r,’ 1%? hydrogen
pepaiode. ashilbgemeitei & hydgxyl efreus, be aﬁnyC bttsedofdaR® group

of

10

15

20

25

atons .of the sapme kind
containing any number of carbon atoms, preferably 1-20 carbon atoms,

and optionally including a heteroatom such as oxygen, sulfur, or nitrogen,
in a linear, branched or cyclic structural format. Representative R1, R2,
and R3 groups include, but are not limited to, alkyl, 4substituted alkyl,
alkenyl, substituted alkenyl, phenyl, substituted phenyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl. Representative substitutions
include, but are not limited to, halo, hydroxyl, alkoxy, alkylthio, phenoxy,
aroxy, cyano, isocyano, carbonyl, carboxyl, amino, amido, sulfonyl, and
substituted heterocyclic, sugar, or peptide.

A “homocyclic ring” refers to a closed ring of atoms of the same kind
especially carbon atoms; a “heterocyclic ring” refers to a closed ring of
atoms of which at least one is not a carbon atom. An “aromatic” group
contains one or more benzene rings. Sugars refer to mono, di, and tri-
saccharides and lipid refers to long chain aliphatic compound with or
without a hydrophilic head group.

A compound of the invention may include both substituted and
unsubstituted moieties. The term "substituted" refers to moieties having
one, two, three or more substituents, which may be the same or different,
each replacing a hydrogen atom. Examples of substituents include, but
are not limited to, alkyl, hydroxyl, protected hydroxyl, amino, protected
amino, carboxy, protected carboxy, cyano, alkoxy, and nitro. The term

"unsubstituted" refers to a moiety having each atom hydrogenated such
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especially carbon atonms; a "heterocyclic ring" refers

to a closed ring of 15 atons of which at |east one is
WmoG06M9123¢ bon atom An "aromatic" group cont ai PGT/US®0D039687

nore benzene rings. Sugars refer to nono, di, and tri-

saccharides and lipid refers to long chain aliphatic

cornbb%hwﬁlevwéﬂﬁnm of gdchhefom & filled.opm rqa@tlﬁemlgt;owp“prmected”

nmay l.ud th sybstit
a3 06 (P N Rl TRl FitE Bl e ot

r ef essett andai ebmﬁmohavwﬂ’lgre a@he, nbProtebiede nietyOi€acts. For
substitu nts, 9-ﬂ3 be the sane or different
eacF*+'8B a&r%e Y]ﬁ abtpenisap oipicek dprdarmpstion Uiséd.to protect
§Ub§éel t 198 MuBctifed 1 UstBup O Whch BsCnfiboxill & hadnd

hyd roffi, prgfected ﬁ?drogy ° an1n%§ proterétg%()@w%%mthe1r
car bencyionpyidh emveldlgcaanmg)%pemganmnlahk@o%fmemmtmn ro.

each at oRNgATBaEa BHHACRmbS s aGa8d pygut the' Seope of

PCT&K&&%@h@ﬁgQ&Fgeﬂe&aI thBespaikbe %@X)r@ﬂcecﬁﬁg %ré‘ﬁ@ﬁ% 'n§t cr1t1cal
filled. reactive noiety is "protected" when it

t enpmvadqd tYhag bl icsfekiect tb,;e qongitaensr efeanysutisegnent li'etactlons on
oe t e t r

ﬁon-&ﬂr%gtpé)g#g%%rml e? Jon%?cﬂ?id éﬁ%aﬂgbiealequ&%d at the appropriate

tri pmlnhyslvfthbytl atdnvemel;s adifettipg ctéle terramﬁef rat then midedile. In

ect 5 reactive functional ,gro such as
hyd%%ﬂlonoronﬁnpﬁ@egﬂ%pgfoflp oD 1 BF r SUHSg AR forpiRther after
gr OV Ga RO NHya t BAEC | 198ndfBrd iony Careolzb‘rﬂ'ﬁfe‘t@ at 'mmpms and
nc

Protected fornms of the conpounds are i uded wth
them§5bb@n%ﬁn?ﬂh%aﬁﬁd@n@nbﬁnduwnggﬁbpéwanph&r&p@mhmg groups

f L
191 BESSAEHE 19 A8 ruBBBrSdie s QL ERhAlE, W o,

r eat9dnnmdognd @dotlsen. pesaddieng, edltd betleooma d%nﬁe within
can be renpoyed at the apfroprlate poi nt wt

advEs#ope of the inyrptione WW éfsailm@nnbfr é‘@rml%i between a
add%)&éﬂ{?e ly CREr RAU R éﬁ%sﬂf&@ﬁ? a%ﬂggs; a%?@c&&{temon.
anot her a ter substantive synt t| c ransf I ons

are conphxmpleExdnihbleesorapaindsooiithd dmenton ifevbude SC141-144,

AR R g e

addi tion, salts of the conpounds are within the scope

of the |¢R1fémmt$1$ offthe leyentpiremay beaireparad, be..f ancomsting to the
bet 44V charged am no substituent and a
neg%%%@e? degﬁgéedebc?%:%unterl on. Exanples of the

conpoun dﬁelﬁraﬂhesalfwﬂtﬁdraﬂdem ¢S OsecHChé ]préﬂéred a9 follows: A
C148, SCl?B 158, SClgO 176, SC20-37, SC201-26
C2’6’8X uge o SE@QW icogggd (10 mmol), pentafluorophenol (1 1 mmol) and

dicylcohexylcarbodiimide (DCC) (10 mmol) in anhydrous dioxane (40 mL)

is stirred at room temperature (overnight). Dicyclohexyl urea is removed

by filtration through celite, and the filtrate taken to dryness and purified

directly by crystallization or by silica gel chromatography (Zhao and
30  Burke (1997) Tetrahedron 53:4219-30).
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Conpounds of the invention may be prepared, e.g.,
according to the schenes described below. GCenerally,

W@ al060912ie/dr azi des (SCs) can be prepared as f oPCDWS2008039687

10

25 m xture of aromatic acid (10 nmol),
pent afl uoraphenol (11 mol) and
di cyl lcohexyl car bodi i i de (DCO), (¢ egl jol ) in anhydrous

dloxane 40 nL) is stlrred ag5q%mgﬁ E{peratore o
(overn t). D|c cl oheRy uwd WL
fiItraAr' ochrough cgl ndtheﬂltrateta’i(ento

dryness and purified di rect\LgL_by_cusLail I zRt i onJgr
by siflica gel chromatography (ZhaWetedg 30ABU

(1997) Tetrahedron 53: 4219- 30) ."°28 ) Pboe/ 09f24%

PCT/ US2005/ 039687 Method A 0.5 eq NHZNHZ or U.5 €Q
NH2ZNH2. H20 OO O Ar NN Ar Ar OH Ar OPfp o H H-
Method B Ar NN Ar' 1 eq. Ar' CONHNH2 H H 0 00 R%OCH

+RiH-NH2O HHR 7 R GHOHOOGHDO H2 T NFH2
N Y-{ O O O RefluX under ethanol

O di clhl_pr efdene k;@imw @/[k(ﬂilﬂéﬁl\/ﬂj_bk
I N | 1NN 1\ 2 A

o HoN-NH OH O TR
2N-NFp .N
e K e
H * 0 O o)
Reflux under
ethanol l/

(o) O-dichlorobenzene l

120C, 5 hr
OH O

-N
o — M - @AN
5 P

Glacial acetic acid
Sodium acetate
reflux, 6h

Pfp — pentafluorophenyl; each of R and R’, taken independently or
together, is a hydrogen atom, a halogen atom, a hydroxyl group, or any
other organic group containing any number of carbon atoms, preferably 1-
20 carbon atoms, and optionally including a heteroatom such as oxygen,
sulfur, or nitrogen, in a linear, branched or cyclic structural format.
Representative R and R’ groups include, but are not limited to, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, phenyl, substituted
phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl.
Representative substitutions include, but are not limited to, halo,

hydroxyl, alkoxy, alkylthio, phenoxy, aroxy, cyano, isocyano, carbonyl,
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G acial acetic acid HOO Sodium acetate reflux, 6h
Pfp - pentafl uorophenyl; each of R and R, taken
w0 pabefoenzdent |y or together, is a hydrogen at oPg€T/ES2005/039687
hal ogen atom a hydroxyl group, or any 5 other
or gani c %roup cont ai ni ng any nunber of carbon atons,
pr efanbakyly amipo, sexidwrevdfooysk, amlnsiubﬁbttutﬁdahbgeroayclmcbuggr or
a he(t3 Epatom such as oxygen, sulfur, or nitrogen, in
a | PHEATS branched or cyclic structural format .
Repr eserfr@tprépaﬂ% aatcyRic @él@UB§nﬂalﬁﬁdobkﬁiﬁlen§>Utes@ér? A Ghixture of

I|mtedto dg g‘h substjtuted al kyl, al kenyl,
subsaliwlic @gikh(4Lhgr 30 gl 4perstaﬂgtnrqp@€eal %%@W mmol) and

ar ybﬂCG3 @5? tg' Utlﬁﬁiloﬁrﬂﬁl dlogﬁ{eeg@grrﬂt) 1 éﬁ:ﬁ&ﬂ taUtrF(ijg temgerature

het er oaryl Representative stitutions inc
ar eomnlghtm Dispiclpbexstialrea is hgmowedy/ by fﬂtﬂatmy through celite, and

20 8 Blitkr 0OROREY Beti-RRs BisekoRob e - AP BO pin oHtsxane to

ﬁfbvnféaléeﬂﬁzﬁ}ﬁb acﬂ'}%rﬁﬂﬂﬁéﬂo}ol&&@ﬂ é@ﬁ‘éxea{s‘)& Wltecsolﬂu(gaff& g, 50%
are salicylic acid

d
Sémns# BooHbyT o, LE NAIE{ODGL® §6 53l 181506 &, d = 5.1,
4, I | 5.52 g, 33
14 # ﬁd&%%@ ?gl@nt‘lﬁg H08 %&F?e 2I_il oxaneg(180 m.)

is st i rrBd Iﬁbpﬁl@omcbhﬁﬁﬁﬁalﬁUpénﬁﬂﬁmeQﬁtnyl Bseetplpmﬂﬂ& acid

urea i.s vedb filtration through celite, and th
fi |ﬁr%?t Ego dgdﬁﬁéééﬂﬂmé@ifl qrgplé%%t(hﬁrlu&é@ mmol) in

fr omoghher (Eﬂ)exlﬁ F ho dRERiede a%@{ré cyl Pﬁnﬁ%t‘i‘on by g]&]oca gel

pent af | uor ophenyl ester as a white solid
yi etldpmatperaphy 1 fallagd by HCNNEM@ZMIJS) p80\9d&3 ()Ephmc acid

% Ii)en?/n ggo%pg}?ni’]mes‘%ﬁblas ]é‘f:)asr 1dp1d(;%? B ggég’l (éE 64°C

pen(tealﬁéw:;@ﬁa)emﬂ N@@RQCD(HB):@BIS’YI(@ ad g5 K4 1213 829 é&) J=179
reacte pent af | uor g enoI (1.84 ¢,

m*rDH)z Hﬁ 7cﬂ907<8%ém( :}sﬁ[)nlﬁ‘lgs%d@écl Jbed above.
Pur | 11 Cagd on Bepdlt | 02 \IR-BIEHERRRIAELARRY T OLLRNEY DY acia

crystall'ization provides picolinic aci
pemefthflonmphenyl egst €B04sng Woi tnenalplis dedded2vigh anhydrous

2(? 30@13311"3 Hleé ogégycir%)z}nggr he o?gﬁr%t’e g.;' glé\ﬁpé)ct?ap.];gves 8N8N -bis-
7. 9liby IR deMind K prdviBdd 7aP8 wiilke kblid (ir?.% B PR and 130 mg,

N, N - Bi s-sal i cyi hydrazine, salicylic acid

pendigh) H@@P@Cﬁh@ | s 1ér 3 Y 0AERGACL (1. in#02°C),sIH 2R £DMSO-

W L R AMMMFOHS o el%gks%ﬁe 7o WOTAZHRE 1PRONYAS 31 0.7.42

| (m, 2H), 7.0-6.94 (m, 4H); IR (KBr) 3088, 1654, 1605, 1484, 1234, 754;

25  FABMS m/z 273 (MH+). Analysis (CI4HIzNzO4): C, 61.76; H, 4.44; N,
10.29. Found: C, 61.66; H, 4.51; N, 10.37.

To  prepare  N,N'-Bis-picolinoylhydrazine, picolinic  acid
pentafluorophenyl ester (289 mg, 1.0 mmol) is reacted with anhydrous
hydrazine or hydrazine monohydrate as described above. N,N'-bis-

30  picolinoylhydrazine is provided as a white solid (110 mg, 91% and 96 mg,
80%, respectively), mp 224-225°C (EtOAc), I H NMR (DMSO-d 6) 8 10.63

(s, 2H), 8.70 (d, J = 4.8 Hz, 2H), 8.05-8.04 (m, 4H), 7.69-7.63 (m, 2H); IR
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salicyi hydrazine is provided as a white solid (123 ny,
90% and 130 ng, 95% respectively), np 315-316C

w@ EoeeeR4¢l it. 5 302C), IH NVR (DMSO d 6) 5 BRAT/UB2005039687
2H), 10.89 (s, 2H), 7.92 (dd, J = 7.8, 13Hz 2H) ,
7.49-7.42 (m 2H), 7.0-6.94 (m 4H); S‘ICBr) 3088,
1654KB6 @821, 46646, 10360, 1432; EABMSI\/@/mZ D70MHMH) Analysis

égﬁkédff'}@ %%H?Z I\éﬁ' hEraf Nl F éﬁe?arf’é’% Han

N, N23B7s- pi col i noyI hydr azi ne, pi col | nic acid
pent af [ ugr ophen ester (289 ny, mol ) i s reacte

Wi th anhVBe oiydt K‘?ﬁ}%ir%fz Sﬁ(el%wsqﬂ;ﬂér a%%fle? b /et é5%scan be
HeSQLLRRdiRRaY Cstahhitly bﬁ%m?O f bcogmragsmyedr a@&ﬁl@rdp%lrrolo 1,2

provi as a white solid
80°/qz] quespeditievEiay (Napamzun 225«1: @Eﬂ%}dlan J4 (Nmm 10:344-350

L oans (ien By b Bgoaf g Pared, ((mefhe Gyfhgiood) o 6

200 8 86830 KBBd 38 Rapidf 26h
148gf;IQI%%%‘I/il\/lsair:é;’[:zr 24391q [@ g%mﬁ& s)3 (c el—}icl)loNgl%t 2k g o J

59. Bled. (Ghem. ¥H:3670- ﬁgndmazm@mwh&émﬂq tozglwessrqntlally

7. The 4 C148,; d
é 18}5&6158 CZ%H%Q%%QB %%oig%%ﬂﬁg%ﬁ? I ng fl r%r%n t he™™ 6
app hgafazm(ﬁnﬂdadml [DhE2adyyridd[6]2e] ﬁyraairmj | Iddy atdspecthddy o(Scheme
ara n et. al di an J. m 10; 344- 350
Wiy nSléhseaPelgf( %@ﬂbﬂa OB eforie PPripgusd 2bpglifferent

or @xpe%h@ﬁ&.ﬂ ”bd}ﬁ\ﬁﬁfaﬂs ZtKﬂ %lﬂo[a%dZS‘til@W 84h nﬁe ]&Qamed by
(Canpiani et al. (1 . Chem 40:3670-367

and répatitoaz ph @omnuhgi dl@ ewntb @rwele&whwsdid ycito Cblwmie and

- hydr azi rragl of 1, 2- noxal i .ne C -
1y s PRar E e Sl i R BLtRTy 4BHR SGf sc144 ana
r esgenuB\tah be(obehiag® bybactiditoSddiseaiien ti 4bkdwthadonfifercial 2-
step can be perfornmed in different experinental

con@vtdznesarkaxaliccl a¢idandbysciuse coh béZoBinyrHdisupghide and

aci o RRTSAPHERTRG 1 MR P ePhR DB IACaL (190)

hy dTetdahedrate, 43:8892806) el yi[‘hmmdoadéiﬁhdﬁn S@t%eandlydrazme
C148 .can be obtained by reactjion of de tlves
2@ ﬁe%?ﬁ%% iy S5 dheheRg oy Rilec b, W Tt o
ﬂe@wﬂbhﬁh@ﬁ&ml}ig eﬁ!éﬂcaﬂbbﬂﬁﬁﬁ&@' Hﬁ&&@ﬁlo@ﬂeas(EDC) / 4-
con ensi ng reagent’s bio et al 1993)
Tet fditmedh MB%MMMGQMATH)esye@nmgwgatcpm@oneds/\@éﬂ% 158; N-

hyd ﬁg 1vat1 egse ro% Vc%fr]x{p\é)%naéla‘s’?g% A g 18h" caarg %e synthesized
i ndolecar OnyI C acCl
(di ﬁﬂrhﬁﬂg&%rﬁ@oﬁfp@ﬁhﬂ] 18r eh O W-BO GO okliakslidiae-4-carboxylic acid or

h dr ochI e (EDQ [/ 4-

25 y OCO -f-a amne respectlvely, using again EDC / DMAP as a dehydrating
system and finally deprotected by means of trifluoroacetic acid (TFA) /
anisole.

30 Scheme 1

: N:H:H0 -
RIIN\:(C' 2) R=R'=H, X=CH R | NS NHNH2
| ) |
R™ "X” "N™N R X7 Ny

=/ ‘ 31 \=/



(di net hyl am no) pyri di ne (DVMAP) system gi ves conpounds
SC155-158; N BOC-derivatives of conpounds SC153 and
woEahsAIran be synt hesized starting from conpoR@mUs2Bas/039687
and N-BOC-t hi azol i di ne-4-carboxylic acid or 25
N-BOC-/3 al anine, respectively, using again EDC / DVAP
as a dehydrating system and®*iMafTS deprotected by
means of trifluoroacetic acP&F(HEATCE anisole. 30
Schenme 1 N2HAH20 R N C a)9RERHZRN X=cx R ( . Nf HNH2
RXN_ /X 31 RX ~X W 2006/ 091246 PCT/ US2005/ 039687
b) R=R =Merm¥HWMIN) R=F, R =H, X=CH d) R=R =HrodNaax
Formula VI1l Forrmula I X 13a-d 14a-d 1) acylation 2)

deprotecti df&@ or SC153-154) R N\ ~ 10 14a-d
LIl TSR X
ux Formula Il SCl41-SCl44, SC148, and SC153:158 15

7
per f or meRldeprgtectiinrf€€153-58@act i on o MZT N QI-.hydr ate
10v t h t wo-Aet-ar—egqui-val-eat s of ef b 2\ . L

pyrrol o[ 1, 2-a] qui noxal i ne-4-carboxyl at'g_1%, in turn
obtai ned after the fashion of Nagarajam et al.
((1972) Indian J. Chem 10: 344_350)5“%?%@5?? 2). 20
Schenme 2 N~ CO2Et 0 N-H4 H20 (v N ofmul a X SC147
15 SC160, SC161, SC162, SEIHI1-RULEY SCaad, S6l86 168N 58e

bt ai ne : : o
15 d’I‘he preparation of bis-derivatives SC147 can be performed by direct

The prepatdttion of bis-derivatiyes SC gany e
%

reaction of hydrazine monohydrate with two molar equivalents of ethyl
pyrrolo[1,2-a]quinoxaline-4-carboxylate 15, in turn obtained after the

fashion of Nagarajan et al. ((1972) Indian J. Chem. 10:344-350) (Scheme

2).
20 Scheme 2
Ny-COZE . @
N:H+H20 N
@ % ........................... > N NHf=
) NN [D: 2
25 == -
Formula X SC147

15
SC160, SC161, SC162, SC163, SC164, and SC165 can be obtained
by reaction of 14a with Boc-3-amino-3-(2-chlorophenyl)propionic acid, Boc-
30  3-amino-3-(4-chlorophenyl)propionic acid, Boc-3-amino-38-(4-
fluorophenyl)propionic acid, Boc-3-amino-3-(4-cyanophenyl)propionic acid,
Boc-3-amino-3-(4-methoxyphenyl)propionic acid, and Boc-3-amino-3-(4-
trifluoromethylphenyl)propionic acid in the presence of EDC/DMAP
followed by TFA and anisole, respectively (Scheme 3).
35
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by reaction of 14a with

Boc- 3- am no- 3- (2- chl or ophenyl ) propi oni ¢ aci d, Boc- 30
WQ2@iop46 3- (4- chl or ophenyl ) propi oni ¢ aci d, PCT/US2005/039687

Boc- 3-am no-3-(4 fl uorophenyl) propi onic acid, R

Boc-3- am no- 3- (4- cyanophenyl ) propionic acid, Boc-3

- am NQrens3( 4- nethoxyphenyl)proplonlc acid, and

Boct 3- am no- 3- ( rlfluoronEthyIphenngpr i oni Py

in the pres nc q? ,ILE EEAOR follgweﬁl b A and scteo | zci
ani sake; gréspectivély? 6/ 0FEXLG 40l
PCT{ US200 9687 Schene 3 vRWNH BOOC il Il
EDJ DVMAP N N, O NH2 SC160 2-Cl  14a/+ R 2 2) oo | sooHs
TFA/ anisole H1 \ R SC 161 4-Cl  SC162 4-F SC163 Aot cors
SC164 4-OCH3 SC165 4- CF3 SC166. SC167, SC168, SC169,
SC170, SC171, and SCl172 can be obtained by reactlon
of 14a with corresponding acid (15a-g) shown in
Schene 48166, GCPEE SSOLEB, A RIA S, f%iﬂ%@%gg% an be
and ani sol e, respectlvely (Scheme 4). Schéne J

detagwdp by, reretion pfHl4p Witic cmsmsrzorﬁimﬁe:acdd (#ba g)laahbwn in

%8%@@*’%%@7?@%%8@@ @t SROPYAL Rl ERA and aisoe,

= 2ree@pectBEld Srhdnfe, 4)R = 5-NO2 10 SC173 can be
obt ai ned by reaction of 14a with 2-

gui noxal i necar boxylic acid, dichloronethane

t ri phenyfphosphine, and 2,2 =dipyridyt—disut-fiee;
SC1j74 can be obt ai ned by reactlon of 14a with
pyrr8f T142 a] qui noxal i ne-4-car boxylic acid,
di chl or onet hane, 15 trlphenylphosphlqﬁ and  so16s |2,ReH

2,20 i pyrigyl i sulfide SCIT5 garf bd byl neff iy 2nR=so
r ealct4a GIr McotmeMI @ 5 H | ] SC169 3:F,R=4-CF3

Compd| R

CO,H N \R sci70 | 4F,R=H

—

SC171 | 4-F,R=2-OH
sc172 | 3-F,R=5-NO;

10

SC173 can be obtained by reaction of 14a with 2-
quinoxalinecarboxylic acid, dichloromethane, triphenylphosphine, and ‘
2,2-dipyridyl disulfide; SC174 can be obtained by reaction of 14a with
pyrrolo[1,2-a]quinoxaline-4-carboxylic acid, dichloromethane,

15  triphenylphosphine, and 2,2-dipyridyl disulfide.

SC175 can be obtained by reaction of nicotinoyl chloride
hydrochloride with 9-hydrazino-9H-pyrrolo[1,2-alindole and pyridine;
SC176 can be obtained by reaction of pyrazine-2-carbonyl chloride
hydrochloride or pyrazine-2-carbonyl chloride with 9-hydrazino-9H-

20  pyrrolo[1,2-alindole and pyrazine (Scheme 5).
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hydrochl ori de wi th 9-hydrazi no-9H pyrrol o[ 1, 2-a] i ndol e

and pyridine; SCl176 can be obtained by reaction of
w@eoandres 2- car bonyl chl oride hydrochl ori de oPCT/US2005/039687

pyrazi ne- 2- carbonyl chloride with 9-hydrazi no-9H 20

pyrrolo[1,2-a]indole and pyrazine (Scheme 5). 33 WO

2006/ 091246 PCT/ US2005/ 039687 Schene 5 Cod R HH SC

175 Nsiidde™dN R NN H M N SC176 CND N Cogpositi S

The| conpounds of the invention can be i ncofp: {—93{1———
into pharmaceutical conpositions. oSuch conposi|t im

b

typi cal jyn\i nckude the 5 goerpounts SG175
phat mad sal | YHaccept abf i &rs.
"Phar macelt Lgal | y acteptabfescarriers” include

N

N
sol yents, dispersion nedia, dbadi ngs, ant isbagter[a]j
and|anti fungal agents, isotoni© and absorption N
del ayi ng agents, and the like, conpatible wth
pharmaceutical administration. Oher active canpounds
(e.qg,, taxol, doxorubicin, or 5-FU) can also be 10
i nc it o the conpositions. A pharnaceuti cal
cComposi t ' a 0 ;ReemiPatd P! i i :

i nt endedr![‘?%u'tc (ng?ﬁfg%ﬂm %iiegltth%atl?g%. See,EéIg ge \Mntﬁ#%p biaded  into
Pat pharhaceudicab@oi@sitiofizanpluels minpositics Gfpically include the
dmnistration,include par ﬁnter alt, b Lo i nt r,,?}/lenous, tieall
nt PEBRPIRGS 28 plarRacatically geents! Ee TR af PaHRaceutically
trapseptamé (Chopbsal Jincldet rBRSAHS OSBiperadd @CHRA], coatings,

adm ni stration. Solutions or suspensions used for

par antibagiprial mndy gatitansalopeentbe dtokeris uand ppsoeriiom relaying

can,j u t | owi ng. e , i1 . :
s S
fi x&dhet lastive @bypiohnytlee.ggl daxol, sdoxghyltein, rve, 5{FDpydrendso be
(gl ycol or %;jgler Eﬁént heti ¢ solvents; antibacteri al

19 ge Hreorraratpdiat AR or 20 nethyl parabens:

ant i oxi daniisratieBuBsaladeiRitforAll BrRfulseditdMe compatible with
bisulfite;” chelating agents such as

et hytiséntedidadirnetecel adwonsteataen.d Sed - §-e sS sBatenadNo. 6,756,196.
acetates; citrates .or; pho at es d agents for t.h

2 Ttk YRk BT R TCRRRR RN Eph Bl tBravenous,
dexintesdsrnpiti sabcuienésijsysbgld(an.! inladhtenptrafaieemal (topical),

such as hydrochloric acid or sodi um_ hydroxi de. The .
1§ar trsnspicosal, and rectal administration. Solutions or suspensions used

for parenteral, intradermal, or subcutaneous application can include the
following components: a sterile diluent such as water for injection, saline
solution, fixed oils, polyethylene glycols, glycerine, propylene glycol or
other synthetic solvents; antibacterial agents such as benzyl alcohol or
20 methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite;
chelating agents such as ethylenediaminetetraacetic acid; buffers such as
acetates, citrates or phosphates and agents for the adjustment of tonicity
such as sodium chloride or dextrose. pH can be adjusted with acids or

bases, such as hydrochloric acid or sodium hydroxide. The parenteral
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34 WO 2006/ 091246 PCT/ US2005/ 039687 preparati on can

be encl osed in anpoul es, di sposable syringes or
woriobiopi2es dose vial s nade of gl ass or pl asti cPCT/US2005/039687

Phar maceuti cal conpositions suitable for injectable

use include sterile aqueous solutions (where water

sol pisperataen diss peresiclnssd an chinspeened, alisgsaloadormges or trhveltiple

ext aneou aratlon of sterile injectable
solﬁggaﬁ% 6Pa%3§%§$s BrPlagHE i nt r avenous

adm ni stPiMingteutiall @&hpoﬁ&bﬁé efitdble | fofleinjectable use include
phyS|oIog|caI saline, bacteriostatic_water, Crenophor

TRierEaRueoUs b tigRen (v haug ) wadier SRk ardiBparsiongcand sterile
a

it e e R B R
syrom g&betsmy dfor singravehosh adhﬂnﬂs&*aﬂ;toab kseltuhkéecrartiees include
condj ti. nuf cture and s rag and st
o b REiagh: e nBsCtEHREERE n Ehgalgr | Bl (BASE,
i cm&&wdﬂys TGJ)SHHC @h@@%@@tlﬁ{ﬂe@em@lmy rK‘P'BS)Tth all cases, the
carrier can be a solvent or dispersion nmedi um

con@(?ellilmSﬁgon st dyeapisirae ar\da%lmuld éﬁ@hﬂmldl to e y@ﬂen(: fthat easy

1¢* a;}ntufgeay &C %5(?%’9% o Ip rl‘%p%gg{ﬂﬁe lés,(:)r—)ﬂdle gn gdtlg I ql'tlflgb Icgndltlons of

m xinaheafactiner eafid 'Elﬁ(&ag{sr (mﬁir iﬂu@tdlttey pBReBRd against the

mai nt ai ned, . for exa e, t he use of coating. ssuch
as § ?Wﬁlaffm%ﬁ/ctf%nﬁﬁawe%%n%ﬁuﬂhés i’éﬁ'@iﬂ@eaﬂ d fungi. The

parfdieied @ihZke aNsdiiént 6RABpREsiGh SIH@({lﬁh‘p @oxﬁ%‘fjmggT E}eexample,

use of surfactants. Prevention of the action
m cwetﬁrgaﬁlaswls nﬁéwplk(éara@ialmp/ledgbyembrpmpslene glycol, and liquid

10 LRSS R AR (109 nB IS Bty BOkaPhe Wefiot. The

t hl p@p@ﬁalu,ld@mahf& IriiBtaihéd, MR YXEADES by theViukb JI& coating
preferable to include i sot oni ¢ agents for exanpl e,

sugdich, apliciiiin onothe sipinteagngaef the reqwiresd particle size in the
SOdéa%@oT 'ahs%’ekﬁ&% a dtﬂlretlféog%oéf §dr?£&a1§’{s°'ﬂ%9§9mo% of the action

absorption o I nj"ect a osSi ti ons
br omfghtcredrgamlshm dalmdietmhm«g}vedrby #uaclmrmﬁﬂoetctelmlam&éntlfungal

. _.agent | ays absorption, fo Xa [ um num
2 et e eéﬁﬁlpigelpﬁ%”fi‘ nsStCé]ﬂ?nOEuﬁ e ehan, “mRcorhe acid,

sol {iin@Rssal ae[hcp EhPRPAMROMBYy | ACEY, R erHl ' H%gplteli‘&-able to include
conpounds i'n the required anbunts in an appropri ate

sol hﬁeimmwgemt@ rer examplec ewgrraadlyalcaiols sigrheali myamgtol, sorbitol,
enuner.at e as requi,red, 30 filtered

r R Ah SRR B 08 oo Plofine Bt S sdhi0 it Ty phabte
I nmmsﬁﬁdrﬁgcaﬁ ibe Is@phtiRGsuL MOoinRlElies iihethéebdipsition an
whi ch contq%ns a basic dlsper5|on medi um and t he

28 o RAenE ¢V 5E M Selays gisenndinns 191 xanplssaluanaer sopgstearate and
ab oé’e@atin.3 5

Sterile injectable solutions can be prepared by incorporating the
compounds in the required amounts in an appropriate solvent with one or

a combination of ingredients enumerated above, as required, followed by

30 filtered sterilization. Generally, dispersions are prepared by incorporating
the compounds into a sterile vehicle which contains a basic dispersion

medium and the required other ingredients from those enumerated above.
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WD 2006/ 091246 PCT/ US2005/ 039687 1In the case of
sterile powders for the preparation of sterile

WO pgoeove2lé e sol utions, the preferred nmet hods BET/US2005/039687
preparation are vacuumdrying and freeze-drying which
yi el ds_a powder of the active ingredient plus any
addi® itbeasasgesf s@mﬂe mywatice for fthe rprapgnraéwm uBlsyerile injectable

ste I ti 5 t.her eof

con%%lglgt | %’ngﬁe g%%? a # ﬁ’@fiﬁd{f pdfﬁp?’f?é’rotn ?ﬁ"q vastup drgipg and
edi Bleeze-dnyring aﬁhlcEOﬁeIdEeappﬁvP&&eopfch@ raative NREARBMY Plus any
adm n@t rail on, é conpounds can be i ncor por at ed

wi t RGNt diveized Haetedient fromhe pervowtly stemlesfitered solution
sroghgger Or capsules, e.g., gelatin capsules. Oal

conposi tions can 10 al so be prepared using a fluid

carrier @oal QCSEpcastumsrrmndmhg hnclulh armmageatitdifiehk Yor an edible

conpati bl e ents, and/ or _adj uvant nateri al s
cannp 5 T ncl %d!déeg %Lg‘ﬂ’f)seofo i?é"af:)o‘iJPSB §UtEn adpp@istration, the
t abé@hpourlsl ¢ b6 Qﬁ@di‘k@ﬁated 06 %%&p?é}ﬂs LR hddBif Ak form of
contain any of the follow ng ingredients, or
confseiastriorhes, oF prpstles gidu @ela‘anmapsi'eles s @kl esmpositions can
i C ryst C S 5 gum.tr.agacant h or
16“ 519,8n?’6§ ﬁbég aggdl g%{n gsglcﬁlm& gfegh f%lg {56 t85s & gouthwash.

dl SPhaHgamﬂtmgllﬁgmﬁipﬁm baxsdiag Ggein€s, e dlor REjUREE ! materials
or cor ant SUCh as nagnesi um

h br

st e%ﬁnaB% B¢ ué‘?%@&tﬁé”’gg theicqmmpositisan Abe tablebwinills, capsules,

Si | ir66HesdhAdi IR liRe SURE TSR a"ﬁ??eﬁ

saccharin; or alf?avorl ngaage sﬁg g@”g"zb‘?@ﬁ%%?m%ts ot

met mp@mds @ﬁ Iagag@ulan rnatman gdindd suchwenhiegoerfstalline cellulose,

d S on,.b atlon t he con ounds, are

I%eﬁ%rg anl% Xr nofarénéxﬁ’@rl%‘% ragy Sfarphn or lactose, a

pr e&smtegkacmgt agém;r s@d’h @bsﬂ@ﬁﬁ@ radi@' Phim &Rt 8 ¥R starch; a

SU|tgbIe propel l ant, e.g. gas such as carbon

di oXPHEaNSUGh e MAgNeELIM geasxaﬁ@ & St%"dtﬁsnlasighdanbmuch as

can AbsR1 RAiRY Aan d means. Fo

transmicosal or&ﬂtg)?g%g%g%a{en%ogma%l stsﬁla as Sucrose or' saccharin;

pem;t paflterappegpnt ateh tas péppebming, emet}grl k@lﬁﬂaﬁ@a&e@range

used in the fornulation. Such penetrants are

ge TS known in the art, and include, for exanple,

for trareiueheaistasio] 'b§t1hﬁéla@f<‘.)n r) 08 %5191%@&3(’15 Bid Yelivered in

salts, and 30 fusidic acid derivatives ransnucosal

adrihaifermn of ieorperasl serayafroonptessted ctohmtmrmg.h ot ldéspeaeerofrhich

pcTPUkaBbaY Budhu BB SE <uin ahch A o chgede, or a

conpbuhdsr.are fornmul at ed | nto

25 Systemic administration can also be by transmucosal or
transdermal means. For transmucosal or transdermal administration,
penetrants appropriate to the barrier to be permeated are used in the
formulation. Such penetrants are generally known in the art, and include,
for example, for transmucosal administration, detergents, bile salts, and

30 fusidic acid derivatives. Transmucosal administration can be

accomplished through the use of nasal sprays or suppositories. For
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oi ntnents, salves, gels, or creans as generally known
in the art. The conpounds can al so be prepared in the
wo evoaiogR46uppositories (e.g., w th conventi onBCT/US2005/039687
suppository bases such as cocoa butter and other 5
gl ycerides) or retention enemas for rectal delivery.
I n treasdetyoali medministratioonpbhmndsompeundsepared fwntklated into

carri% i rotect the COTRO i nst

Ligr S bhaty
raplld”erﬁm’

Ll p nds agai
SRR PO TR IS MRV R | e
rel ease Thé Rulpbubls chnGllsslbBhrepiledninstléntbrm of suppositories
nicroencanuIated,delivery,systens. Bi odegr adabl e,

bi o&osrpatHbPevERtigERY FBPROSHARY basaisBith ayeqroggutter and other
5t hgiy%%‘lgdyé)wlre?e%%foﬁte%en%l AP dBfery. POl yglycolic

aci I'l'agen, polyorthoesters, and pol yl actic acid.

Met hods Ixf gne pmdpdima¢nto bhotorspomdscameyirep axmdswithldarbers that
apparent to, those skilled i.n the,at. The terjals

e S5t Poots8 LB SR BRs Rt aAapy Fbiipayian ot ehe body, such
Cor por a4 i osbnditlleldoV 2elBAY MEGEHEIagdhS, ihfkididd PASHIBIts and
suspensions 15 (including |iposones targeted to

i nf edersgneaisudatait lekBerc| Distdmant | Boefleggadahde,yj higgompatible
ntigens)..c e a r tically .
180 SRS A0, Br FBeH” HRE 2" SN RAGE b paapiyyices,
to pelybbdslikaoi cobagdmp pelycsttidekieds,i and pelykadtic 4@d. Methods

exanpl e, as described.in U S. Patent No. 4,6522,6811. |, .
i s ERIVRESPREATRTS © auﬁbﬁ%mugﬁtém& sill e PRRBRE g those skilled in

COMpRSight 0OMPhi NnakdiA9SAGCaMP Be bBIThER cotBASECRlly from Alza
admnistration and uniformty of dosage. "Dosage unit

f or GptparstiosedntheNeva, Phafeacsuticalghyint.c allliyosdinsdr sgspensions

nit.s uited as unitar osages .for. the, subject to .
15 7 el Bio Bind Ve Bib AR RGPl Ep i onal 2nBfodies
quagd idiyalotingigbh¥e ceAMRRYNPe Cadedlulaat @ﬁamac@mmlze atdPtable
desired therapeutic _ effect in association with_the
r eqGireays. 2bhescaparnbeirieparedc agtording phgrethedsyknewyn to those

COMRRFIel iR Pfe Qﬁq 85 da MG A8 dsBrife € 11 2 .r.rlea{tenpﬁ%k4,529,r8l 1.

di spenser together wth r'nstructions
adm ni st tasi aslvahtadeonmto gaokalged opalcgupdrentdial compositions in

exanpl e, a packaged product .may. conprise.a .cont.ainer;

2" BpseBe: TE GRBUIT B1ocaCk SABRISE P REL [ ERE G ol dosage.
and«pfsa3d e Sfokmas 89 Glsat eler®id, Nrdfie €o°?h%i@§]![y discrete units
i ndicating admnistering the conpound for treating _
cangeitedras wilbwyddesagss otdiratleal swbidet atrgilegdresded; each unit
function.. 37 WO 2006/ 091246 _PCT/ Us2005/ 039687 . n
anot PR iae AR g, pRoRAe, SRt St hag legpted o
f or prddaice XheOdesitdd, therapeutic effect in association with the required

25 pharmaceutical carrier.

Pharmaceutical compositions can be included in a container, pack,
or dispenser together with instructions for administration to form
packaged products. For example, a packaged product may comprise a
container; an effective amount of a compound of the invention; and an

30 insert associated with the container, indicating administering the

compound for treating cancer or a disorder associated with angiogenesis

function.
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O Ar.N.N-~a WN,H-Het H Forrmula XI Forrmula XIl 5
wherein Ax conprises an aromatic ring and Het

w@ovpnYRes a heterocyclic ring, may be packagedI/iusz0as/039687
container with an insert. The insert is associated
with the container and contains instructions for
admi ni st lmahether ekamipde, conpifemiref amounteeftd ngmpomnd nffdrmula
ceIkIIu&QIcancer CNS cancer, ovarian cancer, breast
canceér, “renal cancer, prostate cancer, age-related 10
nacular degenerati on, macul ar dystrophy, gr diabetes.
Alternatively, an eﬂje tive anount of. & gmnpound of
Formula I, "R N ATNAwN, H Formula 1 N 18R X Wx
wherein Ris H, alkyl, or halogen; R is H alkyl, or
hal ogen; X is CH &brnhﬂaxmd Y conpri§bmnahhﬁﬁbcychc or

i PR o s Tt 8P PISTE "L 6ES HPoROREt o heterocyclic

contidighGhad BRclGRBHAMNS bothidtet WihS ahOfmsert. The insert is
adm ni stration of the conpound for treating cancer or

a dpsweéed gidodicaoadainet hnémgn@g@mmltmcmne tforoamd ministration
pac Y, er _cq ef fecti
amé@?ﬁ% f"%%gﬁgr@mtrré%’ﬁg fion: s ﬁn}gr 8%%(36,9&8 cancer,

cancedriad candhirs braiet cansag Irail@ldcaliilcbfl p1IRBEHtO FRRESH, ige-related
t.axol doxorubicin, or 5-FU 25 Uses

ig?ﬁ%hgg?éﬁg@%ﬁﬁEﬁP #ﬁ%uBWé@éﬂPphﬁW%ﬁﬁwﬁﬁe%rOV|des for
both pr Oﬂﬂé(llr?a%fv'egl aé}geffééﬁﬁire e(?{%ﬂtcof g%ﬂ%%lnﬁfoftﬁro?ﬁtu'lggl

a subject in need’thereof an ective “"anoun

conmpound or conposition described above. 38 WO

2006/ 091246 PCT/ US2005/ 039687 "Subject," as used

herein, refers to a hurf AR W 'ncLuding al

vertebrates, e.g., mamaullp, aﬁ prgmat es  Formula II
particul arly higher g Yeq N sheep, dog, rodents
e.g., nouse or rat), gU|nea p=g/ goat, pig, cat,

rabbit, cow, and non-manmmal s, such as chicken,

anphi bi ans, reptiles, 5 etc. In a preferred

enbotierent® istHeakayhj (Bdtald)@naﬂ’]imﬂnalldyﬂ] @nlpdlbgén; X is CH or N;

nbodj the subj ect erinmental aninal _or
an %ci %E?'ﬂr.?%§eé %glo{nocychc oraﬂeter cyclic ring, may be packaged in a

container with an insert. The insert is associated with the container and

20  contains instructions for administration of the compound for treating
cancer or a disorder associated with angiogenesis function.

A packaged product may further comprise an effective amount of
one or more other agents for treating cancer or a disorder associated with
angiogenesis function, e.g., taxol, doxorubicin, or 5-FU.

25 Uses
Method of treatment

The present invention provides for both prophylactic and
therapeutic methods of treating a subject in need thereof an effective

amount of a compound or composition described above.
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a di sease nodel. A subject to be treated may be
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, l e t |
+ or O5RE may B afentibine o Slmest of hauiP ceate hepkl care
Syriﬁto%lo%fal d'aﬁ&a&?n > stibjdchige PleSsl] Sh@sioh) Wk toB%&ﬁQe (e.g.,

di sease. An "effective amount"” i s an anount of
t hena@%uabb bigeritest hatdlagnost;am&led)ofEmmglwu ofgpamcer include

nedi desi ra as de i nea ei n

1577 defiBenie, SRR RRA Foll ey, ‘Gl RE e PR frfbelhmy Slgmoma

obj cﬁ@&ia‘ﬁeca(rlceﬁ breaﬁ&@i&téﬂ@eﬁabymﬁéﬂeoﬁ BEdstite dMMCKElekamples
.,. subject gives an 30 i ndj cati on

of r | @’éielgg Z?’?(Slécflfi@ét yithr saeiqgepesindiupsdpapaglyde age-related
ef fﬂlﬁ@tﬂﬁr Qggéﬂégaﬁ&mgﬁﬂﬁr S%r%ﬁigé gfﬁ?arb@}e]@ed by

st andar d phar maceut’i ¢ pr ocedur In ce cul tures or
39 WO 20¢ongglhaeiRGhe usmd&tmﬁﬁ&’z"’ isedgferddnantlad application
ani ma LD50 (the dose

.e.g.,. d
207 oy ap i@ tion o h D BRRERG SR AR SHEeRRSD giisation or

dosRlrhihestapeset biCa’tlHlé&aﬁélitﬁ@ bt tofn ROMAS tibiR or cell line from
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255y rdhe PRadispoien Eovwéhﬁsease

An “effective amount” is an amount of the therapeutic agent that is
capable of producing a medically desirable result as delineated herein in a
treated subject. The medically desirable result may be objective (ie.,
measurable by some test or marker) or subjective (i.e., subject gives an

30 indication of or feels an effect).
Toxicity and therapeutic efficacy of the compounds can be

determined by standard pharmaceutical procedures in cell cultures or
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conmpounds to the site of affected tissue in order to
mnimze potential damge to uninfected cells and,

WO tdvetnetzye reduce side effects. 10 The data obp&i/mszm05/039687
fromthe cell culture assays and animal studies can
be used in fornulating a range of dosage for use in
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the,co n ective_dosage
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m crogranms per Kilogramto out [ 1 grams %

Ki | o8y aByy pithabdhis range dﬁpfgtdang ppon Ithd; dgsragmfbnn eabﬂm,ted and

0 er_Ki ounds can
55 ~d rrt:ﬂre]zl ngr o aﬁmlms{:ragl% 1}.}@9% g[gyf Wn%@{qﬁ:@ﬁed in the
abomethbdt @f 1Ehé/\/aﬁk§nt1¢h’ ef:l@é’ aMeYa}:%ﬁtﬁﬁﬂyﬁ/e@He&l\;eo PBse can be

weeks, nore prag{a{gably bet ween about 3 to 7 weeks, and
eveiTtmpated gpetallaipy Gedl culbatasaays Agloss maseke formulated in

furdHelTh&deld 'ﬂg eLhle90d, EH@%I %@ 2(88@#18 %él%%&%gtlgn r8nge that

conpound depend upon the
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prescribe a relatively low dose at first,

suBseByeNt | g,qu;@ ridaplasma meay dosewnsuredarfoapqmampﬂe,am high
2{’%% E&%%Céﬁqg dc%ﬁ%to%r@gﬁ dition, it is understood
ose

e speci el” for any particular

Subj ect A\Mtlhbra:jfe}n&mdlljnpéﬁbc&vvaﬁmehﬁt off thet®@nfpounds (.e.,
25| ncl d| ng .t he ct|V|ty f t he Snglfl c compound
) dpsnged Qe 15585 Tropps &t 2bejein bmaicragaam; per kllogram to

ge%%ﬁt 5@@ chifli B4 nfdf pdrN8loa bk el outt1® ﬁlicqggr%fms per kilogram to

about 5 milligrams per kilogram, or about 1 microgram per kilogram to
about 50 micrograms per kilogram. The compounds can be administered,
e.g., one time per week for between about 1 to 10 weeks, preferably
30  between 2 to 8 weeks, more preferably between about 3 to 7 weeks, and
even more preferably for about 4, 5, or 6 weeks. It is furthermore

understood that appropriate doses of a compound depend upon the
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adm nistration, the route of admnistration, the rate
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”thn‘};SlHHﬁ&tfl%o mice in order to optimize drug PK and dose regimens prior
to testing in humans. Such in vivo assessment can predict success of drug
candidates, thus filtering potential clinical candidates earlier in the drug
discovery pipeline. As applied to drug discovery and development,

30 information obtainable via functional PET imaging can be divided into
four categories: (1) the absorption, distribution, metabolism and

elimination of the labeled drug candidate; (2) the delivery of a drug to a
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paramount 1mportance in drug development, and FDG PET is an ideal

tool for this purpose. In fact, a number of clinical trials have already
shown that quantification of the changes in tumor [!8F]-FDG uptake may
30 provide an early, sensitive, pharmacodynamic marker of the tumoricidal
effect of anticancer drugs. Changes in FDG PET images during

chemotherapy are predictive of response in patients with a variety of
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An inportant characteristic of highly proliferating
cells is their remarkable rate of DNA synthesis. PET
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disorder a compound described above and measuring the survival of the

cells, the growth of the cells, or a combination thereof using PET imaging.
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met hod f(i‘r)ernedeicmtsmﬁ clrl(ﬂ bd dbt&nﬂi?é\ﬂ\ah eUBINA rzh‘h@' ¥R%ein levels.
olated mMRNA with a nucleic acid

n,t]:é\ct I ng Sl
270 %Péesceaﬁ%ﬁéye t Faebsatie 10§ B piotein aronydieicrrigain a biological
transehiebed, fbfe%@alﬁ@l%dg@n%bpﬁhﬂ% 9%%&,%?&1 s-gllr?plg 288 a test

can be di sposed on an dress
subject and contacting the biological sample with an agent capable of

detecting the protein or nucleic acid (e.g., mRNA, genomic DNA) that
encodes the protein such that the presence of the protein or nucleic acid is
30  detected in the biological sample. The term "biological sample" includes
tissues, cells and biological fluids isolated from a subject, as well as

tissues, cells and fluids present within a subject. The level of expression
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array. In one format, nmRNA (or cDNA) is imuobilized on
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wex@apdeds by running the isolated mMRNA on an BOHEDS®E5/039687
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menbrane, such as nitrocellulose. In an alternative
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( 198By Brscrnd Repbp arpeel. O prefeigad gagrpptic mezthpd for detection
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I|f|cat|on t ho fol ] owed _by_the detectlon of
the h&n%ﬁﬁef'? e %F%ﬁ‘ﬂ{?e JtRBe Cﬁ%mrﬁlams@ KIFoaR ddresseof an
artarrp. Used herein, an‘pl i fication pr| ners are
defined as being a pair of nucleic acid nol ecul es that

can annéal OIteonSmaéf R NA4®r WDNA0BY D8m2UBized on a surface and

15° CT(!O g&?@%ﬁﬁ? 7 89 21 Sexa? | ﬁa g?grgl)nglgr}ﬁjaq andl(ag;aﬁlilrgRNA on

stran YESDEC y, or VI -V

shoad agagise Igel an& Gtt'marmﬂ@ tlw RERNA, frédiPiHef $ed abi Dhembrane,
priners are about _10 to 30 nucleotides in length
and®¥Paik glﬁr%?fﬁg‘#sler omAbBt abbernatiyer dormai| doe i es are

i n ihanelikzedBES s ARRIORId Bl O Bi' QBNA?Q? ALt with the

approgrl ate reagents, such pri mers perm
anpitepes afor gxaoiple huel éve-dimenslonall gend ehqoﬁpfaw rm skilled

the nucl eot i uence, apked. by the priners.

n PR 33b rilfes RDEE AR e n wathpeB ol dotccting the
pr a@m@@hmm&mmrﬂ)@aﬁdﬂmm kiged on a support,
typicallg a glass slide, and then contacted with a

probe t HyBRN i at&&mﬂﬁlﬂanﬁ@mﬂuat@d with rfucteie acid

t he, n i a
use elt?)gf %gﬁeg% ? vel(ﬁﬁ lﬁar% %’%d%%% %afeh&ham
gerreacthn dBaemi (1$91]£)sPrmsetN@ids Aoﬁdl lel:e UK B3:18W198), self
aent thaf selectiv rzg ? he protein, such as
an sgﬁﬁna SPAreRRe KeP 1cat10n uatelli et al. (1990) Proc. Natl. Acad. Sci.
USA 87:1874-1878), transcriptional amplification system (Kwoh et al.
(1989) Proc. Natl. Acad. Sci. USA 86:1173-1177), Q-Beta Replicase
(Lizardi et al. (1988) Bio/Technology 6:1197), rolling circle replication
(U.S. Patent No. 5,854,033) or any other nucleic acid amplification
30 method, followed by the detection of the amplified molecules using
techniques known in the art. As used herein, amplification primers are

defined as being a pair of nucleic acid molecules that can anneal to 5 or 3’
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sanple, to evaluate the |level of protein in the

sanple. In a preferred 15 enbodi nent, the anti body
whewssdr4aet ect abl e | abel . Antibodi es can be PCT/US2005/039687

pol ycl onal, or nore preferably, nonoclonal. An intact
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can be Iz‘%ﬁbralr'mdwatrfethodsaﬁhrﬂb@hﬂsu@ to iiBtdeatinvitBs @evel of protein

resen nd, location in a subj ect can be detected
D St Raa i thengene, Hechrntaobahorh mtBeReinGrtioamianting an
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OrT),ng taneous quantification of the expression of
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(Selebehifd of K8 b@e Qe&i’chﬁd th@boud1200%)
Phar macol . 62 r1mll 1336, m§a£oouﬂ§%0&e gbﬁ}?ﬁ%nhnkmg) a

200r udpteetpblet iglbﬁtalrm toxhe paskb verntibedy 2 2002 ps Qudirect labeling
. 12: 36 5
ol he BN IRERlay o AR EP it h U8 Hetpmen

on t he 4 daedtion m@tlidﬁl@lcéngiéﬁllyeﬂ tb ﬁ@td@t hip2BteRh 94 hlfSlogical
across .t he NCI uman cancer cell-lines was first

r ed1ABRIG By IBRAY Wéﬁ 3| i piveody) vifro teghpiquesdpi detection of a

I 09 l t
oS, RO oL R AR P OB,

25r edognitnomeciplitgbions, immhbadfluorescence, enzyme immunoassay (EIA),
radioimmunoassay (RIA), and Western blot analysis. In vivo techniques
for detection of a protein include introducing into a subject a labeled
antibody. For example, the antibody can be labeled with a radioactive
marker whose presence and location in a subject can be detected by
30 standard imaging techniques. In another embodiment, the sample is

labeled, e.g., biotinylated and then contacted to the antibody, e.g., an
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assesses the degree of simlarity of conpounds based

on their cytotoxicity profiles. Sonme of the conpounds
woeooe/0gl2acsi fi ed according to their publi shedPen@s2005/039687
wi del y accepted nol ecul ar targets. Recently, Dr. John
Weinstein and his coll eagues at NCI have created a
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responsive to SCl44 include small pro | ne-ri catlt

| A; CaBtex Bn$td|8rlgIQBBelQ$|2h d‘\lmyedqmehmdch pmnskedreplaalgram called

1B o CONRRERE A i Hosed 5B Ge Refterh A Beoslinf, Bepthm that
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transportl n%i ysosorral 38kDa, VO subunit d isoform

2 RXpilgsup- oft the eomppunds gyazei elagsifipd phesophiagate their
e qd d

bi nyLREsE %eﬁn%mt%%ﬁ@%ct bREMRRCHRLts Rl Dg dobo

di siWitiagtein amblhurreblﬂédgups oatteNﬁﬁslm\daonmuabede §ofel del package

eta) n PAS donmai n. 10 protein 1; inositol
28l | ﬁﬁ%@@ﬁﬁf@’ aRBRTe tHifpetne Sxiressian pRaliss of 60 cell
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2pnt @Aé}:tUﬁgl ephoslolqgyt Kds passiblerta identyy deegess or pathways

gl y?&p{}ﬁgg'c&nbbﬁﬁds. aISEEVERY then allows the identification of genes

common to the pathways by correlative gene expression. This publicly

available software allows comparison of compounds against a database of
5000 compounds in the NCI 60 human cancer cell-lines (see the NCI web

30 site at discover.nci.nih.gov).
Genes identified through profiling as responsive to the treatment of

a compound may be used as therapeutic markers. These markers can in
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cDNA FLJ37284 fis, clone RAMY2013590. One or more of these genes
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protein; EphA2; jagged 1 (Alagille syndrome); hemicentin; low density
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ov %&Er M FORE sRelr¥n apnpexial &, ¢aspase ek TAVE2 4eceptor,

sest:ri o . i - pr,ot ej . . .
cy el ROty Bl B AR ke 4 AL 2ty resulapige Kinaso 2
gr owmtivtnbsleoafimity:regAlEPagekinkdse t4; dnspoiucen gf TRBRE ormular
38k VO subunit .d, i sof orm 2; I NI _ up-requl ated 1; i
duSNIECT FETY: i Rarase e cadpsbrial g G agtkyrin
2, 8% GhHANTINDD :dohRRA bRtk iRg! 1R LRIEEH B8 AW Rte cancer
factor-like 15 growh factor;, A disintegrin and

netanpy peaneswte ekl 1Bukamia r inansgraptign factor 2, T-cell

en J i el . 1hnasito .

T PO Tl PO BB P, o ean B0 Rlc g, dpterteron
patkémaytornabiok & biddifg pirelei, NndcEaohadted ul26@ Gehat(ROKDa,),
i nhi bi% or); fibrinogen, gamra _pol ypepti de; RAB20, _
me HYEF eI SERHER SFECH LA Izy; 2%}?]%t shterieromstesponsive  protein,

N I e T
interacting complex 285, RAD50 homolog (S. cerevisiae), MAX
dimerization protein 3, kruppel-like factor 16, apolipoprotein L (6), X-ray
repair complementing defective repair, mitogen-activated protein kinase
3, phosphatidylinositol 4-kinase type II, mitogen-activated protein kinase
12, protein kinase (AMP-activated, alpha 2 catalytic subunit), pyruvate

dehydrogenase phosphatase regulatory subunit, phospholipase DS,

50



kappa |ight pol ypeptide gene enhancer in B-cells

i nhibitor, alpha; BCL2/adenovirus E1B 19kDa
WO nioeogieeé Nng protein 3; integrin, beta 3 (pl apEi/E82005/039687
- glycoprotein Illa, antigen CD61); and dual specificity

phosphat ase 10. In another enbodi nent, the conpound

i nhiikesitol 25t ekppbssihmitie véceptre (Gypad) aetdhoit reidyerrestor {alpha),

cor 118 et BRPR sBoendn psplini) B Ry B, Heurona)
m crbphitiball¢ing, apsha] pleeth BL adxshépLh 70 hidtasd Qr(H2bce), histone 1
cal pai n. smal | _subunit 2, hgpothetical protein

¥-

DKFZ33 84 Bristbulim, gave prmotar-oimding PEeigin é4AByd), retinoblastoma-
er ' .t %0, . 0 I ' e | | :

Bt BATEE bk T vicofin glasl AR AR IC H5 Bhdtase beta,

canead ncbdbdhopdripl ATP éyeitkess letaehhin. non-smal | cel |

| ung canger cell,, colo cancer cell, cancer cell,

el anoraiit 8PF ,enb‘zpéfﬁnaﬂ{’] é&ﬁ&empegpﬁ,stwﬁ%s expreggipn of one or

2006429 b2 45 E&ﬁ@s@ﬁ%ﬁ@%&%@éﬁ@xaﬁﬁ RCSC14%£ |sjci|nT1ﬂ§fé§|expression of

cancer cell . pr'ost ate cancer ce (_)r a ce

ass&madl dyoliwe-richapraeigi dden@tPsbinging i pnetelins ovaterpressed in
e. S ' it h, ages.rmel at.ed. cul ar .

142 B RSl GIR0RARRY 28 sl prtte i acusos

Al t eydifat-defeindent Henagoduhdi@F Y1 ACH200S e85 B®Wth response 1;
per f or med E%P vivo, e.g.,. by, admnistering the 5
conﬁﬁ{?ﬁée’t y teamjpegtingy brFosmal dgkPactVe Fubspitng isofrm 2;
or atxrN1SkKid-Ploy1geuel opi C QY | re. :
associ at ed I{NI t%’]u angi olgjer%igg} s%&%%@on@logéﬁ%ggh?’ t?]ueperomde
pr edemutiany @nmiteehpndrialidepasnoddingfertideatalngroath factor-like
ubject . afflicted,. with.a di,sea or di.sorder . .
1B SEVAY 1o ) Tt B B bleeieute dgmaii A9 (meltrin
cel beiyCleadoBRARY OBAS, d8fa®XPHRssinon; ofnosfsl ar4,BREBhedphate
the genes. 10 Stinulation of gene expression is _
dest94Bie; itipeils dagsueniacion nathemyt indibdere (lipaprotein-associated

abn ) [ar_in which incr

qen B tor ARG MR AR, Yl YLGRAAE] 30520, momber
ef f BAIS ohidgainies &amilyhipbotelrorkindseg eAR Fex@ivasd,08ainsna 2 non-

esirable in situations,ing _which gene expression is

2(gbn6?%g}ftfcys‘glﬁfﬁ”%?g%%?&l% /5SFERtAT EAtRAPHIR B At elgay dagdor of
EXPEESSd ORghtS Jolfifip¥ideO gBAY Cefhanker PREBIEIA! i/8f; : :
The f%ﬁ ovlvig ng.ﬂexg‘r%lpp?hes agrBe i%t eahdel(n:l toelﬁlcﬂ}gt }Ig?féﬁ&{’)utalpha’
not BCd.Zddenpyirus hB1Bc dpkDef intthenctimge protein 3phittegsuctbeta 3

exappl es..are_typi cal t hose. t hat i.ght b ed,
oth ratr??eotc e%g%;groﬁ%gmﬁﬁ{ao tHOBE s kppl%]ég i%n‘fhgisuﬁ?t Sﬁﬁ‘i}ﬁmy
al t phespthiaydey 1 Utlinl i AREher! NASRMimeAnS&hel cOMPbRA Yinhibits
skill in the art can 20 readily envision and produce

23 ur eRREesEAB GdioRerarsmop, 8k dheo gengsein she Relhgd ortrseaiple, SC144

Wi tﬂﬁﬂﬁitgn%eggi&?ré)fmcgﬂa{:ﬁqg' control protein SDP35, plexin Cl,
microphthalmia-associated transcription factor, calpain small subunit 2,
hypothetical protein DKFZp4341.142.

These modulatory methods can be performed in vitro, e.g., by
30 culturing the cell with the compound. For example, the cell may be a
cancer cell (e.g., a leukemia cell, non-small cell lung cancer cell, colon

cancer cell, CNS cancer cell, melanoma cell, ovarian cancer cell, breast
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EXAMPLES Exanmple | Chemistry. 25 Al reactions were
carried out under a nitrogen atnosphere. Progress of

w0 b@eiogrras i on was nonitored by TLC on silica geCT/phzb&e39687
(Merck 60, F254, 0.2 nm. Organic solutions were
dried over MgSH4; evaporation refers to renoval of
sol ecaawer call, aenalt cangervadp grastate carder celdducaedell associated with
pressure. Melti Qi nt.s re neasured using,a.
Ga FLAREIRE Bt R D Jp & il FEPiIed fygth age-related
S peghtdaWdeeic@68166.66 aaslal Ay Btrbphyor ChaliReed| MitdsnaEikely, the
398 and FT 160Q spectrophotoneters. 1H NVR spectra .
veraodylasenygagthods £aprhg refoued MHpiugped r hedeinigiering the

TVB i nterpal:. 5 0]0] : -
porriisnng Bh8ehTioc Sitles ¥ hHRE Aiering fom, gr ot vick for
expdezebping tarxey ak vedis¢ylemaseveihted with aggiogensasiafistion. As
(J) i . Mass spectral data were determned by . .

di rgtp, ¢ Wﬁ?mdﬁegfﬁ%%w Stliﬁleél%}é?%%@a@agr%m%@.afﬂwted
MerGiensh | di6hs8&r (HSoREs! aRlraciPiz8d Gyt ABerBab JoraSwhSRA cell
for flash chronmatography colums. El'enental 5 anal yses
wergropéhs eslherclonagorbesiki pr Brpisssipn 0 @leememaek of the genes.

n zer...and. _the results. are. wihin.0 4% of. the
1 e Rt APt b R o B Ko e
andisabaofabllp dbivikredatedeiolal inpwhitdduteabed géfeexpression is
preparati on of conpaounds 14a-14d. The_ preparation of . |
7- tikedy o hays abgpehgpl etiento {ffllfezmaﬁzdaﬁrmﬁan Ohgengexprgssion is

10 d:. S . sent ak ve o Xt ur

7- f{%gl% %ieéelgﬁl %1?%%@%83 0 1%%15 al qui nox%}lg‘qrﬁ%l%cgé(}lgg%rmauy

g, upr@gdbtedrahd/or iy dvlezh decreaseahygeeatmpréssion. ) likely tDNfave a
1%2 rer% V\%i &e%t ed to 70-80C for 1 h. Crushed ice was

hePISHGRY e HEt t he mixture was extracted with Et OAc.

The or garieciollayets vRsmprRaratiathred tsHaksiraw, thut kot to limit,

wat er and brine successively. After evaporation of the

vol tdei dcere ot tepiyaationq Whide sueh axaaplegarg typicalof these that

ny, % Wi ' e t.1,

R e et RS SR dfed REGEH EHEE SOy the art may

obt dteredtibyly os ysilabdl Zhideod,, thge WE3Ed{ideeg . gkill in the art can

SEE T LTI IRENG L .
= Sneredl Willout irrliRie perdnddhtatlont8 (dd, 1 H J = 10.6,
2.7 Hz ), 802 (dd, 1'H J =8.9, 5.6 Hz), 8.15 (s, 1
H) ,EXAYIPLES, 1 H). Anal. Calcd for CL1IHOFN4: C, H, N
1H-Ryrroliey2-carboxylic acid Np rrolo[1l
2-a%ﬁﬂ?&§’(§l in 4 vyl

Chemistry.

(e

25 All reactions were carried out under a nitrogen atmosphere.
Progress of the reaction was monitored by TLC on silica gel plates (Merck
60, Fas4, 0.2 mm). Organic solutions were dried over MgSOy; evaporation
refers to removal of solvent on a rotary evaporator under reduced
pressure. Melting points were measured using a Gallenkamp apparatus
30 and are uncorrected. IR spectra were recorded as thin films on Perkin-
Elmer 398 and FT 1600 spectrophotometers. H NMR spectra were

recorded on a Britker 300-MHz spectrometer with TMS as an internal
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hydrazide 1 (SCl141). A suspension of

pyrrol e-2-carboxylic acid chloride (58 ng, 0.45 mmol)
wa@e@otpizeé hyl amine (1 nlL) in dry THE (10 nL) wWeGT/USH05/039687

added portionwi se to a stirred solution of conmpound

14a (90 n‘g 0.45 nmmol) in dry THE (3 nL). The m xture

was Seandarddchemical ghiftaare @@messeaimeréiamlnes (fﬂsm) and coupling

r esi t erreva t|on of the atj|
was * psgcr ??% ?% glg %%t WeMe%SSe a&c%?’tgt 4R og%lf%me(aTh% direct
or gamdertibaye r70sep arith adv GM%Fmﬁ&ﬁﬁteW WMekki éiﬁcé‘@gl (fﬁeselgel
drl 8 5@%orat| on of the sol vent gave 30 conpound

g (G308 0ses ) wapusasl fog Sshichrematogpaminoctap@s. Elemental

5 nerahﬁlg@!aé ‘ével]'_é4 Bei(f&%'iéd ﬁgief%ﬁ{ ?hﬁ? %_'40(%HIeme§1ti11 %Eajlyzer and

6 gghe( g'esujlts—l)axe Wvlﬂ]&n(:d() 4% bf the th&oréticll) valtedd ViEldL refer to
%’éd n})d : 53dV‘D 2006/.091246 PCT/ US2005/ 039687
pk}r UClpnd grenof qptimizgd. g 32 (ps, 1 H),

10 11 ( b&endratprdcbdfse €d3Ss % % 555%
(M—|+) (Anglll aCalrcd fof helpre ratM?ﬂi & om d%9124& 14d. The

aci BreeasgiPR| off1 ’éﬂalpgq;ﬂﬁwxaawlnomyolohymlumzme ldc is
| (gsc;eé%%ed @%%&)I’@ée“‘lﬁég %&%&:‘h or| de hydrochl oride (155

ort| onwise to a stirred
and i ce-Aanixearesd] Tuflu@n-HEhrdpyaraa] 1@6]5&&1&1%}&[[1%e213c (100 mg,

4 200 1.01 | [) d
(L 2B e Bl Rt GonaBybte (oelowandiIGHE G B oovs heated
t enaﬁqgig@pg fof\f1t B @rHsgﬁé@ll 1c\§%% (tlf% 2934R fﬁ@d t}ge CB(ture was

obt ai ned as a Egle yel | ow sol i
np g;g:mpt(zmlﬁa OAet @w (aaganm kyer WRs (sléﬁm)at&ﬂéﬁd shﬁﬁ@n with

15’3_6“ Jq:?te]lrgnﬂ\ﬁ f_écces/m é‘?tefggéggr?%lgg of (th? V(j_laf;‘ggs goggound

(m 14c whs oBtaEﬁ)ed m a%olrﬁ .(84311@9 86%1 ylclll\ghnd%sgé ihThe %ui)'gequent
10. 75 ng H% in/z
( M_ﬁjc)ep put fux l'éf’d” pqréﬁaca @117 Hﬁgmlyi@a Hanmle was obtamed by

rr
S AR G bl TR L b 1
st i (KBl 380 pem’i 'Gh NMRADMEAzdd s (hex 2l H); 6.66(1 1(82J = 3.2

25138 IR S iy 38ta EHL o S TS Hh b e - 8.

(26261, 8.18% R )s enchs?1 3): ity ChitMlroLsilFie( B2R
ng, 1.00 m nol he starting materia
di sappe#égxr - Cal”baxlvlml araad N‘ pyrrolo[1,2-alquinoxalin-4-yl-

4- | me h rr.ol o i noxal i
148 agor (6 A 53){1 F’Xn? 3 O[sF ‘ﬁ%ﬁféﬂ#‘”ﬁy lcni%lg Waloride
ado(éa mg,dOMbemlmﬂ)J bhil ngiefhylbfife WASmBS if (@4 ’P‘HFV(Q@%L) was
tu overni ght. The solvent was renoved and
25¢ hg)dﬁga glOMésep 50 6 piigrdasolpEenedrcommnyindadér 408 mad0.45
WatRol) THe d4Bf 98 ¢3 LAYer TRSHSERAL & £9stirred overnight at room

temperature. The residue obtained after evaporation of the volatiles was

partitioned between ethyl acetate and water. The organic layer separated
was shaken with brine and dried. Evaporation of the solvent gave
30  compound 1 as a white solid (82 mg, 62% yield); mp 210-212°C (methanol);
IR (KBr) 3255, 1675 cm; TH NMR (DMSO-de) 6.14 (s, 1 H), 6.77 & 1H,J
= 3.1 Hz), 6.99 (s, 1 H), 7.13 (d, 1 H, J = 8.7 Hz), 7.25 (m, 2 H), 7.42 (m, 2
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shaken with brine and dried. The residue left after
evaporation of the 25 solvent was purified by
wo b@shoeiné omat ogr aphy  (chl or of or m net hanol : anP@HUS2005/039687
hydr oxi de, 89: 10: 1) to afford compound 3 as a pale
yell ow solid (63 ng, 38%yield); np 116C
methahoé (e H)IH) Saitetrat BH), 9[32((K‘Br1) 25011 1655 Hni158 (bs, 1

(

o) DGR A 2t Gires oty bk £ Gl J1 gy °

(1 m 2 I—|)N1;:8ﬁni70 aic‘ld (2%3:371‘1;0(1)&!)1 12- Eﬂfasn %‘é 4 Iah dzide £$5C142).
(MR31E Aok chlsrideohs EoskivsRe 156 ™ %wé sl was added

@OO&{r@l%i!l%& FCT/ W?ﬂ? %%6&1%%(1@({1&5 H%f% }Y}%ggﬁ%pyﬁ'olo[l 2-

acid NN(7-fluorop rro umoxa
yl )elaythroxalide Wa S04z, Fol Immol)glm dpy quedtine (15 mL). The

SRR 2, S SRR et i OERAURS Aet sl Sor
(108, r@m;%um MS)obtﬁﬁ’l@H%n&j pﬁleV\?eimbts@M @szaﬁlga 4P ﬁeld)
yeIIowsolld 35% vyi el np

(nemnaZﬁWﬂe(rwﬂhaa@Jé@%b)aceﬂate)( IKBr()KfSQSi@% 1680 amri;1tH NMR

101H (W?sg)%%ﬁg)fm( 171%(7';@7 8@%{)( gfl%ld%z ﬂ]g,*%g-{a 1), 7.48

H. H) , (n8. BH)( %QSJ(nH)L Hﬁ 920 ((m g%%ﬁ)s .69 (261 3, 9/05 3@21, 1 H), 10.75
XC W n/z
Nlrﬁgf &%)al %1 SMS% I’rlbrtl‘éﬁ iwméb?»%é &\M’F)N Agpl. Caled. for

., &-1a] ), rdo[ 3, 2- e] pyrazi n- 6-yl pyrazi ne- 2-
car bohydr azi de (SCl48) FoI I ovm ng a procedure
inetP e @' {6 8- di pyeploylpdriBlo [ bata] ysinbgalin-

6 hyd né . id ‘ I ne .14d

1 R APl o ﬂp%&ﬁa - —
yeldcodv (62! ing, (03D HBmoB5H mﬁlcﬁéhlofmn&mﬁe(@e n%}e added
IR (KBr) 3250, 1675 15 cm1; 1H NI\/R(%DI\/BOd

1 Hportion ygse, §V1t111n|_5 h, ’gflpdgany}ﬁhogph[}ne 62 me, (1530 mmgl) and 2,2-

8.

1 b ignd Ped fne y Hoindl Tieh (e efglig foreria

SOﬁlédxﬂﬂe)aredAn(ﬂlLC)Cal calutioar chl4Hil§Q]hd8&no TB-dibnetlylpyrrolo[1,2-
20( SE@ i%@ogﬁgﬁ ggﬁ (-}.—Egr%gt'{ Q(EQB hat | e ggmgoso \Qelillgd(% n61L) was

1H-dJadal end- 8 b@xyltiry Aty WA sokRldl 4
a] qui noxal i n- 4-yl - hyé%am de 6 (SC1585) 'S reé(g)ormtnedwmpermmre

r emvéé@ﬁb’at i Ve selvanblveas Temavesk andeﬂlesoésmdmcowvasf pﬁﬂ)ﬁmned

(S AR TIEL 2T A o, s e 3951 vt
| ndbbkeardiok Wrie a6l HAGE Mhe @R hitdPeOapsldedn of the

portion Wi se, within
solvent was purified by flash-chromatography

(chloroform:methanol:ammonium hydroxide, 89:10:1) to afford compound
3 as a pale yellow solid (63 mg, 38% yield); mp 116°C (methanol/ethyl
acetate); IR (KBr) 3250, 1675 cml; 1TH NMR (DMSO-ds) 3.35 (s, 6 H), 6.74
(t, 1 H, J = 3.8 Hz), 7.31 (d, 1 H, J = 3.8 Hz), 7.42 (m, 1 H), 7.64 (m, 2 H),

30  7.87 (bs, 1 H), 8.28 (bs, 1 H), 8.71 (s, 1 H), 8.87 (m, 1 H), 9.20 (s, 1 H). MS
(CI) m/2z 333 (MH?). Anal. Calced. for C1sH16NgO: C, H, N.
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15 mnutes. The resulting m xture was stirred at room

tenperature for 24 h, then shaken with sodi um
whr@anomat e saturated sol ution and water. EvEQDUS10090B9687

of the dried extract gave a residue which was

crystalllzed to glve compound 6 as a mhlte solid (82

ng, 62% Eyrs 20 5 @ciddi Yh(7alaomeph ILi2editiuinoxalin-4-

peEt[ é@lhﬁé)@% %,g (Fﬁ%%) ﬁgﬁd}v%\gsa?%%%&%)e 1den'\é(@1(tﬂ]that %scrlbed
7 4@r( omPourd, 37bab us$r5g VAT 23961 Eﬁh%éﬁlopyrrolo 1,2-a] qu1noxahne
PCT/ US 005/ 039687 (m 1 H, 810 (m 1 35 (s, 1

8198, 0-pOppmoly comppwad 417ay ohtaigyl ag ppald yellow solid

MS f\lﬁ e 5934210)VHE) - 143 %m%%iag%tfhgf ra%%?%g‘ﬁomﬁ) 3255,

"I ndol’e- 5~ car boxyl'i
u| nd620 ¢m- AL NMRy@MS0Oekds) 76.(BGh56)H), FAbl (ewi INE),a7.37 (bs, 1 H),

3 °@§?%r S 3 e Loy B3 AL AP Ly s e T, 9.26

nTrD (s) 1 HRMBN(hs/ 1VESeL &ifleth,03. dhChenseldod @f3+). Anal.
ng, 52% vyi el dﬁ:‘m 160C d\(Idl chl or ‘onet hane/l i ght

pet Pélcéufv?r Clp @3@9 GIEN. 1680 cm1; 1H NWR

14 acet on 1I(—)|3§—3.6__ 1 H,
J = 3.6 m 2
H) cakbBlydrayida ) (S(Zl% (dFolloangJa pfoc@dhi?e) idSntdh] (B that

20 1 9.60 (b
cp@gg far %Ir%q_@l(ﬂ% lelb’rsusqg ydq%l{ogl}dqﬁogls%@]pyﬂdow 2-
( M'[é’]}ayra%ﬂ?é 14@1(9‘@ mgf Qf5(5:%ﬁhg'l§ '%anocd‘:ndHé Wis obtained as a pale

1H I'ndol e- 6- carboxylic acid

N - ml]moisqildl (38-mag.g2A% oreddl); mpt2y1° mgpaksthandb B (B350, 1675

1 o SMB RIS o ERUBY dch ol o B 0P e AgfD, .41

0. f&dmzfg);)s 57 a;%gfp)ﬂs 8H)as %b(bal mBdoas @ WMH) €0.76 (bs, 1
sol | ,
( di Ehl J&%%Q%Sh érﬁ) | éwzoi%% @;([Hﬂ RAprBGalgd 45r C1486N:0:
cmé ng NVR (acetone dé6) 6.55 (m 1 H, 6.85 (m 1

728 (m 1 H, 7.28 (m 3 H), 7.45 (m 1 H), 7.60
(d 1 H,GeheraBpiocktire &r?ﬂleLLpafatE@; oBcdlﬁnélsndSIGH) (SC 155-

2(? b S—éi— ’f‘hq\/gzreeflsa%}% i)sf33ré 1(1@;4@)2 caslg)g ;%ﬁcm acutaNcgyrrolo[l 2-

for ﬁidxﬁl‘iﬁﬂl ¥
N ngra rol oll, 23’1;}]1}&&3;51 ?1%1)? aé :_tﬁ U}@\Q/% lsgf (gj}?(g?% ea{S9g 16}S%lllrgséa)nt ative

Fol ¢%Wg a procedure identical to that descri bed for

80280 ur‘r‘rnm o? a sgi‘lredl'ls%o%u&%mgof ﬁ‘@%’ @% % bg)de algﬁggl&,ﬁflfl éﬁg@&g@at ) in

(42thyl a32Patyi @&)mL}‘[pcd;ﬁﬁo&Cﬂ 2B4a 77 m O 89 mmol) and 2-
(di chl or onet hane/ | i 8ht petrol eum; ((]l 3250, 685
280 my i olfpﬁqhw § ngg, $b39 mmal pq)ere gdded, (HOI‘tlQn Misg) within

RO e B

( mh,1then shaken with sodium bicarbonate saturated solution and water.

Evaporation of the dried extract gave a residue which was crystallized to
give compound 6 as a white solid (82 mg, 62% yield); mp 186°C
30  (dichloromethane/light petroleum); IR (KBr) 3255, 1680 cm; 'H NMR
(DMSO-de) 6.75 (s, 1 H), 7.05 (m, 1 H), 7.20 (m, 4 H), 7.40 (m, 3 H), 7.65
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H, 811 (s, 1 H, 830 (m 1 H, 9.20 (bs, 1 H),
10.25 (bs, 1 H), 11.60 (bs, 1 H. Ms (d) mz 342

w@ Mds)p912Anal . Cal cd. for C20H 5N50: C, H N 3BCTZEEBOHD39687
procedure for the preparation of conpounds 10 and 11
(SC153 and SC154). The preparation of conpounds 10 and
11 Vs 1 HidhipKins hed), y35a (s dndierisad ilem 1sHapl 0.65 ey 1aH),11.80

pr /Bt B55RH A= ) PR ar ot s B

precedi ng AChiHeIHdaitkyli§i Ngatide Wﬁfv@ﬁﬂbﬁtﬁa]quinoxalin 4-yl-
N- BOC-am noaci d, followed by deprotection
Thi %%%mm,(&}llqw@ng@, ryocedure 1dent10al to that described for

%I' p¥:51[n r o 6. @1% &Qﬁgabllﬂflélg&lrbog% éOm%SCé§§) mmol),

artl I azol'1 di ne-
(90 cngp,poﬁnd%g vwaplptaitet s kutvhite solid (69 mg, 52% yleld) mp 160°C

o by Bss Bt Bt oS R A L) FPe320% G0t 5 NMR

was (ahklendigs 660 @1, 158] 7 3. @ﬁ{@% q5x§t1aH 7za8i6z), 7.23 (4, 1 H,
(hexan and dlrectl used he sub sequent

hyero“F@tfg Hzs 73 (rrr,hféHéoV d (Dbt3aHhe7d85/\,@s 1aHdéd= 8.6 Hz), 8.03 (m,

gtl r]‘llﬁg rea{:#lrgﬁﬁ];r% %5@? (1\%& !17@( aﬁﬁﬂ glt45 (bs, 1
I OOH ) VIPECAL MY e 3aREMITH).r Aed]. f@lﬂcch fwcmﬁsNE@ @j HyNes.

Evapor ati on of the voI atlles b aztropl zatlon W|th,
t ol uene &8 dl 3 orddBnd Q7 -l oguangxa,

sol id 4658448, (Sé@%w'fedlﬂmhflé %gar%bd]u‘f@)ientfﬂ&l %@gfgat'(\%tsgﬂiaed for

acet at e/ hexanes 55, 1690 cm1;
( metchmpolind 46, BuiSugidd, 6indhledarbodydic acil 4$3 3m30 ¢.89, mmol),

1% H’Cgél})?)ul%ﬁ) 5%?%6%31%)& 2 %i'ﬁ?lséjl%ﬁgor;gf%% yielﬁ% mp 198.5°C
(dd (dll;hldcfon}leﬂla?lemlgh@ IQet‘fBl)aum@ R ((BIBI') 1322])55 1?3851(31&1”} 1ﬁ NMR

H, 7.71 (d, 1 H, Hz) , &
) (i ginG.55 g 1 FD, B65(be | HD528 1, 300 BSS (mpg FD, 7.45

I\/S D
() 1.7 8 g ré%ﬁz%’. = 80Rh), @6 thn, 2%, SR8 50 (m, 1
N— pyH)L 914(4[(}b|s I21-HD oLl 5o dal ﬂﬂ{niylﬁlgyd,rhﬂb IOIMS Z(CII%M/z 342 (MH*).
Fo n 0 Identical to that
é njtz\‘?% tpledrio r@é‘ﬁ{x‘gNﬁé @(ﬁuﬁt}ﬁt usi ng N-BOC-/ 3-al ani ne
(74 no, QrRhdereRd ):artﬁg{?ﬁ@undamal W&m&bmeﬁaﬁ%lﬁjxahn 4-yl-
white sol1d (92 , 88%yield based on 14a

164%@&@@&&@ tﬁﬂu]@mm@ Atprpegduge edﬁntlca)l 23 th@r@escrlbed for

3255 1680 C 1H. N 2 H

(m Emlp'j) di gg%zlpn us_l}nﬁ) Bca(r?ho:zyélc amd(zgh% s (@?3 mmol),
) c8mPpBuhd v&aﬁbta&e@oas( mw}ﬁté'B?ohdl(Qﬂrﬁg,( 273 y;lellé);l mp, 162.5°C
2\50r (@fﬁ;}q;%@langlllght p@trcNeNn.),BI% (ééBr) 3250 1685 cml; TH NMR

rf1, dyaz ( ) =
m xt(gpgjhglé %@g‘ﬁa%l é m)n ggxa{e %gg{%}ﬁr?%?lm%bﬁ) 8.2 Hz),
and 768(ky.60 (m 4 H), 7.48 (m, 1 H), 7.58 (m, 1 H), 7.90 (m, 2 H), 8.10 (m, 1
H), 8.11 (s, 1 H), 8.30 (m, 1 H), 9.20 (bs, 1 H), 10.25 (bs, 1 H), 11.60 (bs, 1

H). MS (CI) m/z 342 (MH™). Anal. Caled. for C2oH15N50: C, H, N.
30 General procedure for the preparation of compounds 10 and 11

(SC153 and SC154). The preparation of compounds 10 and 11 was

accomplished by a condensation step, using an EDC/DMAP procedure
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pyrrol o[ 1, 2- a] qui noxal i ne-4-carboxylate 15 (216 ng,
0.90 mol) in ethanol 30 (2 nL) was heated to refl ux

w0 2006891246 The resi due obtained after evapor at POIUSF005/039687
the solvent was purified by chronatography

(dichl oronet hane: ethyl acetate, 9:1) to give conpound
12 enticahite ¢heb|degeribrl i 2boayreeading compound but using the

0 1 2% 138-139C

(et f/%éi?%g @gﬁgx%%e C)ac{@ ﬁ’%ﬁ%@y&%‘%&%’%"ﬁh 1H NMVR

( DVBO- d6j)‘h1&z<ﬂ8dlﬁd-,4 o’Zarbeth— lacid HZN D?n@llofi Qra] auiﬂoxdlm 4-yl-
1.7 Hz), 45 é 95 (d,
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\4 a lagd

AP @@(%geﬁ?é”?oaﬁfé%r YA e SRy golctd, 2 quinoxalin-4
N- pylhydtaxfid@eanspgul] ﬂo&alhnamelﬂdméBmadbmlaﬂ@ @&@1 @@)am'&ﬂ) as a

?CZ% Il{dr agt Sokﬁtgglggﬁgfl d dlrec%Py Irl‘ré"re% %or %ﬂe s%quent

hy dnﬁﬁiomaygtépl aihd, s%hd]o%bkilﬁ@d( &stnﬂd%ﬂa;o (a/Air¥8d nBxBe of TFA
mmol ) and Boc-3-. am no- (2 chl or ophenyl ) pr opi oni c

aci @ 8 angl avisgly @nbl) ahdle- aliie acadtiprporixiven witssallowed to
1(PV.61tea%g gf% nf'bto?rf' R e?gturg h gn&egﬂl*xt %orm%tf{dr%h éO minutes.

stirre room erature for en
Wi t Bvagdition mfctﬂmbmﬂams lgaawoafcgmza&mmwmman@lnm e;r3 mL)

Evapor ati on (Ee dri ed t racy 2&6\/ reS|f|
o, IR Stnait volkon ania e esohionielhbased on 14a);
subsgauesric &gt %éftta't&/héia%sw ER"QKBrf %@556%90 90, pml; 1H NMR

characterization. The solid obtained was
st i (etbandikd r3e150fddmAH(=2'=nLq 9ah) érﬂOS(dldel(I'Z, HE) 19, 1 Hz),

gﬁ%g?g?ur e an%rojgpmfj(t gr,}eg/\? %‘1’ gg‘é}e?ﬁo@qalr e@g[} t%jgo)m‘l 45

Eva@dy atH,an=af.1,the Ng)l gtg2l (ﬁS 1bH? m&ptmoamaVIde WH lar 7.4
t ol uene gave npound

oS e 3 T e, 5 bt 1 B SRS 3,390 6 1
N- plwg@xgbﬂ/g :ﬁh"(Mﬁ?x"ﬂAa” éimh fo%%lfg Naébdgbxy?q 173).

suspensi on of ui noxal I necar ['c
ac:| d (88- mlnﬁyp!ﬁ@mmnl Bcidn M'merda)loﬁ] Dobehberiin -4-21- htzblramde

R T T N ———
di paomhshitinddi ® LBJt' wend 228014 alalggegm'n)lg, Ve '?nﬁaBB compound

starting material di sappeared a sol ution of

4- hyd wegsi @k&pmdoa@[alvvhlta]a@bdn@zamlgn@S?Mmeks bas@D ongl4a); mp

0.5 t he ve

Cnolb B it Mot e ANEARRL FEfoidanlTik 1810080 1886 s

oveNMRy (DM Shels)s2 8o Qﬂﬂ; 2 I\Mﬂs zoe(fm\aeH) ands (ﬂﬁe 1@)6 I7daa)egn 2 H),
artitioned betwe te and

280r Ghab 6 S0k %&(rg,ebﬁ)a% 60 i b 0T foab (e Tai2d (bs, 1 HD).
dr i e CITﬂle/zfm'@/lﬂg J. %&afl.fg%lg@. BV NAT N8N Ol Nre

sol vent was puri
N,N’-Bis-pyrrolo[1,2-a]lquinoxaline-4-carbohydrazide 12 (SC147). A

mixture of hydrazine monohydrate (22 ul, 0.45 mmol) and ethyl
pyrrolo[1,2-a]quinoxaline-4-carboxylate 15 (216 mg, 0.90 mmol) in ethanol
30 (2 mlL) was heated to reflux for 8 h. The residue obtained after
evaporation of the solvent was purified by -chromatography

(dichloromethane:ethyl acetate, 9:1) to give compound 12 as a white solid
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30 chromat ography to afford the title conpound as a
solid. Nicotinic acid

wWOR@blopa6 ol o] 12- a] i ndol - 9-yl - hydrazi de (SC 17B)T/US2005/039687
Solid nicotinoyl chloride hydrochloride (155 ng, 0.90
mml ) was added 58 WO 2006/ 091246 PCT/ US2005/ 039687
por {1 Bnmg; §8%:t vell) smipr 138d1337€ (ethy]l eootade/hewhu));dR @GBr) 1680

T LTI TR R

st | Hz&d? @5@11108@&) 85 (DO FEPRBE ) 8. 95Rb%.e1 H), 10.80 (bs, 1 H).
evamg@)on of the volatiles, the title co ound was

i so 48/ 242 (VE Wnienl weadcdy en ¢44BasNeD b, EbINirm
ghr ot O9IGRING. Ho-LRNARhl A TbARNISCL % AANS N-pyrrolof1.2-
remarkabl e potency agal St a panel hor none-

A4 : G6)) | ’I\olmmrea'lselﬂmﬂEDCt(Sél mg,

f I’ | . cer. cel |ne Cl44
365% b S%dﬁTD@ié‘E el in sy BaleliBnmD), &
act lhydia)mﬂﬂ}tiyhrolé[q ﬁ@ﬁlﬁﬁ@@lnéaﬂ&? ot A 7Ot39 ¥ ana gi_%oc -3-

(Table 1). The sensitivity towards 801%4 was tine-
dos endeperi@ehdorophendirppionie a¢idS@84me; 9.3% mob ewere added

53
A PR, 8 A MR 95 R i o
act iratrh y tdmpétatineelfbs 440050 therl . shatkef. &ﬁt}u l\@odium bicarbonate

consi derj that this cell |jne appear to be
or asticated sHEEpR Kt ket 5 RPBgratianof the drig extract gave

commiliYe WHedh FhYPulriFieaUar éﬁ@ta@l@&&ﬁfn aifP ﬁ@@d’ ﬁﬁ" tﬁle §Gi)§é"quent

was ten-fold nore potent 'in"HEY cells than
pr obyd\mévt@aﬁ@rvvlthmt twtther o;hae‘aqt@wetmn 10[‘103 scﬂl&obﬂb(ﬁned was

P 8 BT St e E SR B
hu m?éhcblbﬁaﬁixt@ﬁﬂ\ﬁéé allewbd to fééfcﬁ 6 $bdr Gb iy geiﬂzﬁﬁr@%‘id stirred for

cells exhibited a 5.5 20 fold (MDA MB-46
A 021 agfjtionad 59, minwpe Eveporatiopcghe vplatiles @ysazaqx@roplzatlon

(Vo S le O a b B g MR iRl i Ssotla 06, o )

SenS| t i vVQtinoghlipe-G@staabexylior eaeid andy- Qymoigﬂ],2@Qﬁﬁfoxahn-4-yl-

2} nbsiaen B T5a 5 ABS HAL IR (h-phgxalinecarboryli

Pr og¢iat §7 Alfrg, NbIBb Mﬁlo\ﬂr 11Wrd iodlcﬁlogom@‘sﬂeﬂ{% & %%%tv@eréRadded,
Mut Null Mut Mut 3. Y Ovarian AR+ WI W ND
1. opoxyiop wise, within 1 h trlphenylphosphme (262 mg, 1.00 mmol) and 2,2’

dipyridyl disulfide (220 mg, 1.00 mmol). When the starting material

disappeared (TLC) a solution of 4-hydrazinopyrrolo[1,2-a]quinoxaline 14a
25 (100 mg, 0.50 mmol) in the same solvent (6 mL) was added and the
resulting mixture was stirred at room temperature overnight. The solvent
was removed and the residue was partitioned between ethyl acetate and
water. The organic layer was separated, shaken with brine and dried.
The residue left after evaporation of the solvent was purified by flash-

30 chromatography to afford the title compound as a solid.
Nicotinic acid N'-9H-pyrrolo[1,2-alindol-9-yl-hydrazide (SC 175).
Solid nicotinoyl chloride hydrochloride (155 mg, 0.90 mmol) was added
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MCF-7 Breast ER+ W W W W 2.0 0.3 MCF-7/ ADR

Breast ER- Mut W ND W 2.5 1.0 ©MDA-MB-435 Breast
wWERcIR4OM W WI 4.0 0.1 NDA- MB-468 Breast BRET/NB1005/039687

Null ND WF 0.7 0.1 25 a CC50 is defined as drug

concentration causing a 50% decrease in cell
poppbritdnonyis¢iRo Roshresl andc égt@oledARolugivar ofedrhydrazino-9H-

recept of i« ERy..estr recept or; L wi | d-type; t:

ot BgloThzainple BT plel oot Shipelltiay fty BibtRes ('kitp. The
to giisflratwdy dfdedoFéABREMCS] tdndkemp &SIt eEANAFEP evaporation of
doxorubi.cin. 59 WD 2006/ 091246 PCT/ US2005/ 039687

sc1ibe Yolallesethe titde coamBoR G vas dsodpted s a edid whigh) was purified
er ' [ dunere exam ned in HEY

Egn db%%a%ﬁi}%gmc}g%ghgﬁé§§#§?1)1/1\s%?£18%f DNA profil es by

f | ofaCadydosieowy rémankabbe qbtehay &€bdti adparel Sfphasmone-

t I t hat f t ot heci CPT). As
S hotrbeRAPRE AR TadSptndintealie e, o 1 ot ained i
S- phase 'Biid §dns2dviby 6f a haal st e Mhlibh a2t 3l Nhes to SC144

Simlar effects were obtained on the asynchronus ‘
pr oveatassessae dry dETT-apsate D04, shiveed paxdxealentr petévity with

v Whi. 1
et AR e i N
CeLr{t;)v.aQ}t?he- aﬂich dsée-d@pﬂtﬁnht T facdeﬁty a{?ﬁ@tﬂéﬂ Qit‘l the?e cell lines
co I natl on r er_a S at. ac a
i 1 Pt S he ulepnden offhtresS St bad psaitessabiscable 1.

t r e8EARD hHWEN GESnARRADRSA Vi inCARIVY MO & 1.0 + 0.06 uM)
apoptotic cell death is the translocation of the 1

phospisadarthg that ithes rceli Huesanpmearhaoobie eprapticallyfresiseant to

SRR T oG BHESESE S 2SR Moves,

apogCest svaaseadbidl @drdBbReY 8 HERREIE $hA® a8 ithy prostate cancer
nmeasur ed_by annexin V binding ass By this nethod,

sc1B@3wal lmsnisdrsed M-Q & @vM)xszCé‘?%é\hOiqxhﬁ}i@ad 2 good activity
SCl144 : ' f .

Lo SoHRPARvE (NECH EhbEMDIROR Al rB6 4 6O TS 435)
ear hymapdpkast carcet eslls.ndnsassiingly, the BRtrecklmedtlgbited a 5.5-

oS NI s 3 0 2 Dol S B 298, - 1.7
| at @.3ampmsdea§ﬁfv@§ & 98342/tAn tROFVEM HiRE MAIAMB-435,
::gggounds (16% and 39% for SCl144 and CPT,

Eot T ¢dl 1.4 W) SGidd Ixhows in vivo efficacy in mce
xenograft nodels. The in vivo efficacy of SCl44 was
evalahleed. i fersitivdg ofiprestakes nogastf androdatianfcahesracell lines to
br egaﬁd/DA- MB-435 cells. A schematic outline

%CCso values

(mean + SD)
Cell line Origin PHR p33 pRb plé p21 SC144 (UM)
PC3 Prostate AR- Null WT WT WT 10£0.2
DU145 Prostate AR- Mut Null Mut Mut 3.0+0.3
HEY Ovarian AR+ WT ND wT ND 1.0+ 0.1
MCF-7 Breast ER+ wT WwT WT WwT 2.0£0.3
MCF-7/ADR Breast ER- Mut WT ND WwT 2.5+£1.0
MDA-MB-435 Breast ER- Mut WT WT WT 4.0%0.1
MDA-MB-468 Breast ER- Mut Null ND WT 0.7+0.1

25 ® CCs is defined as drug concentration causing a 50% decrease in cell population; °HR: hormone
receptor; AR: androgen receptor; ER: esirogen recepior; WT: wild-type; Mut: mutated; ND: not-
determined. HEY cells are resistant to cisplatin and MCF/ADR cells are resistant to doxorubicin.
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of the experinental procedure is shown in Fig. 3A

Animals were treated wth daily i.p. injections of
waadoeg12¢€ont rol s) and SCl44 at 0.3 ng/ kg, 0. 8PGDURIOKEEI6ST

and 4 ng/ kg. After five-days of dosing, the drug

treatnment was discontinued and the aninmals were

nmoni tored bi-weekly for five weeks. 60 WO 2006/ 091246

PCT/, é{e?lg%(gg% iﬁgk_%ﬁégﬁgggg%r} gset vol une (nean SD)

for 4 xenografts over tine.
For st at Celligyale porahnbatidons ih@uddl 6 B@l14e wé® examined in HEY

cal cul at ed the last day qof dosing,and s graphed
for a&ri?Mg’fA-f/ﬁ%‘l?? é‘ﬁﬁ?re Athegirpalpgs (O%i%l.gAgtlfPflleA bysflow cytometry
Bar ghdahtone gt ien mas, ARsEr Sggmtagg LhRed %ﬁ%@%{gﬂé eiPfthat of

SCl44 in breast cancer xenogr . Signifi
r edgamiptetheeint (GFAD. dsmbolnvasFighd e8Wédfdhe céllgivere retained in

vyl iRt e R P ATl R0 effense wore

SCl4Btdihedt 5t the adsyindBrorRiRd pedsthiRe cahstdy cdlb 1SROVWUIL5. The
Fig. 4A. Wereas in control mce, tunor 10 mass becane

bul F3AXIBWE ATest oA oPprrveR et 2¢ dviof ySCliddereasyisg,ywhich was

as A C. I r ) r kedl
assilahaeds (18 RO, LSALEY o SR HSRIT LRl v
| ocabdkeadt dkfridpal 4geld fandof@binEtiai thepdpy withrotbéilddentgshat act

well tolerated and, did not result in drug-related
o PhATETER Siaebnos €l trEl RaToR pRabdy e gnt

comged freat®lenglifdaess hpbptssi8. 15 observed with
SCl144. The studi es were expanded to other cell |ines.

It was f8onehrihaventstl anoslibisscetladentdl wr theotramelpcation of the

on- I .cekl J.ung cancer gell HOP- E and .
1B On IR at i el S G805, 88! it B85 Sne o porBfitng. This
abougterftQfret@led nllcar poédatowh) DNA HeadyhhthBod 3gheCipearance of
line (Table 2). 20 Subnanono] ar to | ow nanonol ar

pot By aRaRtosIssAssepdedvalerhlencrod is reathly Mpaented|yhannexin
cansetueoLd abhtes b Tobk dyd TSRy o S5 Vil
( uMphowiDPa F2g. o S e Ichuss & verngireanepoptotid dffedi@Bn@P2rable to
oAb P, A8 RSP b Herased i
Leukesatal Gell® reabhzfed @S £ANGAY, Git348 h for SC144 and CPT,
respectively. At 48 h an increase in late-apoptosis/necrosis was also
observed for both compounds (16% and 39% for SC144 and CPT,
respectively).
25 SC144 shows in vivo efficacy in mice xenograft models.

The in vivo efficacy of SC144 was evaluated in a nude mice
xenograft model of human breast MDA-MB-435 cells. A schematic outline
of the experimental procedure is shown in Fig. 3A. Animals were treated
with daily i.p. injections of saline (controls) and SC144 at 0.3 mg/kg, 0.8

30 mg/kg and 4 mg/kg. After five-days of dosing, the drug treatment was

discontinued and the animals were monitored bi-weekly for five weeks.
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SF-295 CNS 0.42 UACC-257 Mel anoma 0.4 UACC- 62

Mel anoma 0.8 SKOV3 Ovari an cancer 0.12 UO 31 Renal
w@anee91266 3 HCT-116 Colon 0.017 HT29 Col on 0rQ8S2005/039687

SC144 i nduce a selective and renarkabl e tunor necrosis

in vivo. 61 WD 2006/091246 PCT/ US2005/ 039687 To

evalimt3B shewesthervolwhe meon 088 doi St dreatedMDA-MB-435

tre .sanpl es were collected from control

andgéé%g%%%jg%g%&%h day 70. Fig. 5 shows an H&E

st ai ni ngFaf statigticalsangll s, fHeoWTAC nepiceseBtaldWgted on the last
nouse. % generzal,, greater than 80% necrosis of tunor
tisé%pég 5?%8&%@&1 15 gfpphedi fopgplk gt Hie WeaimeppgramsdFigadC). A
8 Fi thargih] relAhiif8s REARYMDIe BXEToSe to?)g(?féltély %n breast
To evaluate the possibility for systemc toxicity o

t heca8Cen #enografter dligwifigansrederctor vatiimed growth was observed at

ot o RERE RO doneh: Sobef edfraa e pRahal” bl tome/ie
10 RegakestativeinthgdB/of gnicOivasH han v@i&h&@léélélél\l@reﬁgment at the

necrosis of gloneruli or tubular necrosis of t .
ki dered; ofvdBe @%%Y veghpwngin Big)y 440 Whepeias iipagemtrol mice, tumor
at g [ ti e b vad. , Fig.., 6B shous -
mgorgl% Is%fweci%g%éat%@)% ’essi)g(!r’(lae&S n%rkr%?lrg?. %iﬁiﬂg n%ﬁSt, c%é‘fydi 3{%& densely
nmuscdseslanezed, blor Ball4anckbated taabectvabd en-athodigalceedtsdd be size,

observed (Fig. .6C). |n sur , th E 15 stainin
oD AR, B Tamagal ool e anirOh hsetment
or ganh 9144 ResrRRI esierdtad iavg dTHGHEAesERGH (ﬁﬁg%%ated deaths.

SC144 does not inhibit cytochrone P450 enzynmes a
con€ertheampem orablasgemin berlyi weight compaped trcvehiclepycontibbwere
i nvastigat.i yt ochrome P450 enzyne inhibition by

1%0 o|i)ioo“°’telén%|Vé’llfckﬂoért%lgéﬁj’(:andi dates can aid in predicting

dr ug- dr Uthd BhelEr e sxpaidbdoto sitHea\cllalhas. P #agfbhe§ that
pr og ced upon dosi nf;. Conpetitive inhibition of drug
et ‘gb‘fc‘% shewe apaewalapoteparinaan-speb caldres pageer cells HOP-

enz _d i ' i .

STEGTRSCTR) L0847 M) SH G SHAUES L B o

f orabmu_lt h4Q(hﬁJﬂdlpIBOutei _poia_lndj_thﬁnt thel dODAGVBA35 ecld dirge. (Tiable 2).

Zdj et §1§1§Tr113r}1e0rr|1(;¢1ars %%éwlnnamog{o E?r Q(l)'ltg?lgy %*}gsoglggoo served in HCT-116
and HT29 colon cancer cell lines (Table 2).

Table 2. Sensitivity of various cancer cells to SC144

Cell line Origin CCso (UM)
HOP-62 Non-small cell lung cancer 0.01
HOP-92 Non-small cell lung cancer 0.2
EKVX Non-small cell lung cancer 0.01
HL60 Leukemia 0.27
RPMI-8226 Leukemia 0.25
SF-268 CNS cancer 0.3
SF-295 CNS 0.42
UACC-257 Melanoma 0.4
UACC-62 Melanoma 0.8
SKOV3 Ovarian cancer 0.12
UO-31 Renal cancer 0.3
HCT-116 Colon 0.017
HT29 Colon 0.078

SC144 induce a selective and remarkable tumor necrosis in vivo.
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PA50 catal ytic activity an in vitro assay specific for
CYP3A4 conparing to ketoconazole, a well-known
waosvyrse as a control, was perforned (Fig. 7pCT/USIveS€39687
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25 F?:oxicological reasons. To determine if SC144 inhibits human cytochrome

P450 catalytic activity an in viiro assay specific for CYP3A4 comparing to

- ketoconazole, a well-known substrate as a control, was performed (Fig. 7).

These results suggest that SC24, an analogue of SC144, does not

significantly inhibit CYP3A4 activity, but SC144 had an ICsp value range

30 8-20 nM, suggesting some CYP3A4 inhibitory activity. However, this

concentration is above its antitumor efficacy.

Monitoring tumor response to SC144,
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serial mcroPET studies with [18F] FDG and [11C] FMAU in
xenografted mce treated with SCl144. Interestingly,

WO toohasi2been observed that 5 days of SCl44 app€HUS2008039687
i nhibit tunor perfusion, suggesting a possible anti-

30 angi ogeni c effect. Conparison of SC conpounds with
drugs wi HAFIEAYwns cwerehtlpi theranos videly20w6) Geligtagcer for imaging

PCT/US2005/.039687. Si X, d Lt ke, i fo
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wheiewetl syakedffey dellovonghe effeeisroftHi Micinaimowse human tumor

i ggLfi t er of genes could be consistently and
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goal wa¥h¢ basdan, iehyilivaiurephasoFDhangeshdwgetable tumor on
expr essi hat. ar characteristi f different
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co W%o?aﬁim@ﬁr&):ﬂliﬁ 18 ﬁﬁﬁbﬂts‘ﬁ%géﬂéﬁﬁ‘g AR RL bé:er%erﬁldcenter.

non- apoptotic ce death. Table 3. Activities

pr oflh letevfimdgesyst 36 @ddiGd min Figt 8dy HMAY Mec filed sip Wfe whole

ction Cell,. cycle, CC50 (u u rofi | SC 144
180 ket S gicRbgETne Ticeh bl Giat SN BRSO & g
S- 0. 04 Ffs08D-B.sholv & rOdeddasdy oBCkR shinknavhsdEXt6l 5 days of
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Zé gé‘%/f%Uos%:fé(g{g)%) sl\ﬁo(\:avrsoatl lélgrlngle%él?r I}Jplolzaglgfuggtf Igl?r?lgr 91’0 qé min.
However, the tumor pretty much fills up with FMAU by 60 min,
suggesting the continued presence of dividing cells throughout the tumor.
Caliper measurements of tumor size were continued for 5 weeks in this
mouse and showed a marked (>50%) long-term reduction of tumor volume

25 compared with sham-treated control mice.

The preliminary studies have demonstrated the ability to perform
serial microPET studies with [8F]FDG and [1C]JFMAU in xenografted
mice treated with SC144. Interestingly, it has been observed that 5 days
of SC144 appears to inhibit tumor perfusion, suggesting a possible anti-

30 angiogenic effect.
Comparison of SC compounds with drugs with known

mechanisms.
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For profiling gene expression analysis, two independent

20  experiments were used with and without drug treatment using the 57,000
Affymetrix GeneChip (U133+2) array. Expression values were truncated
below 10, and log transformed. Initial filtering removed all genes that had
expression values less than 50 in more than 10% of samples: below this
threshold, there is substantial “noise” in the estimates and many genes

25  showing such low values are probably not expressed at all. By allowing
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up a distinct third cluster (Fig. 10A). 25 Table 4. A
list of nost significant genes, with p <0.0001 and
wo edodoghadge of at |east 2 for SCl44 versus cPBCIL/DS81005/039687
Gene nane Fol d change p-value Small proline-rich
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f aCEaﬁﬁpE&sQ@orﬁpQﬂﬁoﬁ) &)ﬂﬂi‘o‘ifnﬁ-%’ﬁd Wag8drried out for each h gene and
nmet al | opr ot ei nase domain 19 (neltrin beta) 8.5 0.

En dbtentepiadistiopgagsiediffeysmee em mqamlogge}mrwmsplotted (Fig. 9C).
10, "ORER! ks i 1 1 POSRIE'R LEERRE Yoned ¥RE: LikullEncously are

ue fac
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<0 0001 Fi bri nogen, ypeptide 4.9 <0.00001
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Ty e
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o e o, MK PRS0, B A P,
t r amsoeibpl conpdaatte lanﬁlylsﬁs & 12660 Fenes for all 14 observations (the
20  three SC compounds, in duplicate plus six known drugs, two analyzed in
duplicate) showed that the duplicates tended to cluster relatively close
together, with the two topoisomerase II inhibitors forming one group, the
other known drugs forming a second and the three SC compounds making

up a distinct third cluster (Fig. 10A).

25 Table 4. A list of most significant genes, with p <0.0001 and fold change
of at least 2 for SC144 versus control

Gene name Fold change p-value
Small proline-rich protein 1A 28.28 0.00002
GTP binding protein overexpressed in skeletal muscle 25.84 0.00003
Interleukin 24 25.83 0.00008
Sestrin 2 25.73 0.00005
Hypothetical protein MGC4504 24.88 0.00002
Cyclin-dependent kinase inhibitor 1A (p21) 19.81 0.00001
Early growth response 1 17.89 0.00006
ATPase, H+ transporting, lysosomal 38kDa, V0 subunit d isoform 2 12.81 <0.00001
AXIN1 up-regulated 1 12.45 <0.00001
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whi | e SCH4 28B8188s (gene ontology codes, protein classification, pathway
15 membership) of the genes in Table 4 were compared to the attributes of
the full data set to determine the features that best characterized this set

of genes (Fig. 11).
From this analysis, it is possible to examine subsets of genes with
particular properties of interest. One such group is the set of genes with
20 an EGF-like domain (as an InterPro classification). Fig. 12 shows this

gene list using Genetrix™.,
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67



Cell Culture Human prostate cancer cells (PC3, p53
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wowrdodoeepe, AR+) and breast cancer cells ( MCRP@T/US2005/039687

overexpressed w | d-type p53, ER+; NDA- MB-468, p53
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sol ﬁﬂmnn(ﬁl@mn@rdwmmcarﬁbr xtugraft gdelf or 30 5 to 10

th cul ture nedi um and
cenM‘f‘%ﬁ%ﬁ a"ﬁﬁlﬂ’%&?\g‘érl ments were done using cells in
expergnty@irecel | growth. Drugs 68 WO 2006/ 091246

PCT/ US2005/ 039687 A 10 mmol /L stock sol ution of all
conpound&lwate pIpepts edncer DMBO (BAG, 956r edllatAROORIT145, p53

h t f hI d PBS,
1yt Biepk; pi, 208 J808R ) B8 I TS ARLLERH pusgstycancer cells
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[ e m _broni de assay_as previ ous
deg g—’r Y @Mé‘éﬁ BPS mpyptant, 1%3?)"*’%@1%1@&1@@5&% American
47: I
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25  fetal bovine serum (Gemini-Bioproducts, Woodland, CA) and 2 mmol/L L-
glutamine at 37°C in a humidified atmosphere of 5% COsz. To remove the
adherent cells from the flask for passaging and counting, cells were
washed with PBS without calcium or magnesium, incubated with a small
volume of 0.25% trypsin-EDTA solution (Sigma-Aldrich, St. Louis, MO) for

30 5 to 10 minutes, and washed with culture medium and centrifuged. All

experiments were done using cells in exponential cell growth.

Drugs
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was read at 570 nm All assays were done in

triplicate. The 1C50 was then 15 determ ned for each
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(CPT) wér d0amanoldedtdsi mlu’poldlczfnalll oimfmubNg wei@ prepgred in

Bri expone ng. PC3 a 145 el |

vverzj §ga %%)Stv(\)nr‘?%atab(#oper e‘f’ﬁtﬁ ut% YHe %? 212 PBS.

48, GctoxityQddsay At the end of each treat rrent t| e,

e col l ected and vvashed with PBS a

I 1
Sim |Se 2@5{#9 tPRiGH%t Mes aesesetk byy & of- <%5Tﬁ1weﬂ@§thleéqlt?syl> 2,5-
wer %lo;ﬁﬁb(}fy%é%thﬁﬁ%ﬁﬁ@@ Qgsa;yrhsop HusBf add @ﬁb%@barmmhael et

fixed in"70% et hanol for at I east hou rs
Et haho(1980s fendedRes! 4’@92%—4@ar Biibily) @dlst wefeuggededtin 96-well

- emivieaider ISl ar ERTT R SOl gL nd TipaP at

pel I1etcmo%n1§/weww@m%ou Svatidicdfs ﬁ%o@@ @Eﬂé/%n}l afd Qowed
ng/ nL of (gal di um odi de, 0.5 nmg/ nL of DNase-free
d

RNade aptag Loy spbiseaHenklyrgeateddvitheueentatioas exposure to

00 By G, A SR -2

San djpim;rliﬁﬁ)aza]mdmd hhﬁnmker eolatnahy Ze&da ﬁyla]\/tadﬁd:d:nti:a'lhon of 0.5

ApoBEN ek 2 eb tneran o o1S AellPEreesbasaaden Y hours at

To goant Wiy deevaNFURe hRROR! DVSO v@:ﬂsngdﬂeral 2hd the absorbance
propi di um i odi de stai ning was done followed by f

cyt ormstrend aBbiTemny. Adfaseaysdwensg ddnedattmipdicate| |TlsaoI(fso was then

ac rug for. 72 hoyrs bot h t|n and atta
17 Pelab e T acd i ot potib B 1 TR Rt RAC) versus
pr opekfheubadeasticd Il1.st ai ni ng usi ng annexin V-FITC

apopt osis_detection kit (Oncogene Research Products,
San le ording to the protocol provided by

the mnub@ﬁtcﬁg%-petﬂ%{b%%ﬁ? iR 0%% 2'1Sa1{d2€rérﬁﬁt£ﬁé’&ﬁ)(cpfr)

wer e mai nt ai I n para rugtreated grou
| n eelré snahaed dyi mgpalbiopt dide, DNehetining) Briefls, éxponentlally

A S TR E s

Mengeenfor DOUM €aRt ab Hotgs. iAY #Reéhd 8f dhd tRAUNER: time, cells
bet ween vi abl e, ear| apoptotic, and necrotic or late

apoptese cellesded gnd kd etitlaPBY a@@rzat géntle ermbrafugation at 200x

148 Th r | ti ng. filyuor escen F
ohaRagy 8 phittesl WCend £2H MY LARGERGE i b AT of PBS and
r edfikbd dn G@@’@ﬂt&ﬁholf\ﬂﬁ dtdasdtr 2totne 41 PC. CEtIARI syspisidad cells

a
25  were then centrifuged at 200x g for 5 minutes and washed twice in PBS to

-

remove residual ethanol. For cell cycle analysis, the pellets were
suspended in 1 mL of PBS containing 0.02 mg/mL of propidiumiodide, 0.5
mg/mL of DNase-free RNase A and 0.1% of Triton X-100 and incubated at
37°C for 30 minutes. Cell cycle profiles were obtained using a FACScan

30 flowcytometer (Becton Dickinson, San Jose, CA) and data were analyzed
by ModFit LT software (Verity Software House, Inc., Topsham, ME).

Apoptosis Assay
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15 FACScan fl ow cytoneter (Becton Dickinson).
According to this nethod, the |lower |eft quadrant

WG h@esoRie viable cells, the upper |eft quadraPtT/USIV0E39687
cell debris, the lower right quadrant shows the early
apoptotic cells and the upper right quadrant shows
t he | at e Tapppmsify dragdndecdoapaptest,| sunexdni Vidlmogi@ium iodide

Fifty .mal e at hym c e (jny/ny) mc ar | .Ri ver
oot B it st o PRI orifN | pirer drug
t esttid¥@mehbe (HIbh 1ot sadletitud @F 78 holitrd)] both AP&kikERhdl dttached
airconditioned roons at 20 + 20C with a 12-hour |ight-
dar keBervee. compmad cadesuhiectadniop @maexien ndr prapidium iodide
gr i t:h ot i Vekginky of  Sout h cal i farnj
Prst e A6 BT es MACenTap it "uRuddh b Rofeogene
w t ResbarcBuf dducise SahddiegbeClanecadthgUsetlaf praabeil airovided by

Aninal s. Dr T t of T ts PC3 [ .
1 r o R PG TR AT taR CoNBPEos R b B ve) grergrmantained
bot by fd.ankp tof t1at yakigefddesupe (14 éeﬂsogrf&%k%\%?ﬂé \Aalapsoptosis,

flank) under aseptic conditions. 30 Tunor gro
assessedinhy binfeetd phesdatidsleenmeofvitichros tdamstetaded from the

itk \ ' [ I h idth). T Lght, . .
1 8 SRR 0 Bt B A 8 i

t umiy uvel ton@is(imaB)sh-bed¥exn Biable, eaIVMD OB, AL A€erotic or late
PCT/ US2005/ géfG?é where d and D are the shortest and
se(Ead 2k i

| ongBSRtoHCa tespeth | W8P, Jodmmungler H8P2HE). The
L0 GEQIMIhS AbradRhaY @Fﬂglby BRael (l)fgp Eﬁ%@‘t ﬂﬁ‘@fe@@éxfcevﬂc?FLH-Z

then randonmy assi gned contr reat men
gr oubanndlofor erdi fheoresaniceloivagehbadeedrbyS@RY ¢Ptotetryd using a

/ kg, ~di ss@l ved in isotonic saline 5 solutjon) via
159 PGB eV tirbeleh BRIk iRl Heiidife e thfe mothod
eaclhe dwemleaBalasfdsiivd il Viafﬂﬂ@'ce]@é}d%evﬁﬂ)lgﬁt left quadrant
After 5 daYs of treatnment, the_ tunor vol unes in each

gr ofipovikrel! Aekierthy lovieerighwesdiear showedhe earlyrapaptatic cells
ani %P%héf‘%ﬁ%h&ﬁ#ﬁﬁaﬂ%k ¥h&§’£ %%er n%r%é gﬁ%ﬁ%ﬁﬁ;#ﬁ%ﬂceu&

nortality. e“percentage o
was Asdihald ated as %/ C = 100 x 10 (nean TWof treated

roup / an TWof contro roup) . . Copput at i onal _ADVET .
2&\nal ysi st WB’@;\(\%PQ%WB’F %H‘Jre &HZ“‘@O% rigs faivey Lpporatories,
and Wil RidBtaedviA) e udealst % biveAkbMAE @ TRRCKAARIS were fed ad

(Accelrys, Inc., San Diego, CA). The possible unique
contibitnat Aot &epbin aiacindipomasurndnovar 2+ 20Ckeiah anid-hour light-

ener. ran 5 .were generated using the best .

con fi%%k <R 1{1%% é%enr%glr%tclageh aﬁétlﬂ%xapafatt}??hwere m agreement with the
University of Southern California Institutional Guidelines, which are in

25  accordance with the Guidelines for the Care and Use of Laboratory
Animals.

Drug Treatment of Tumor Xenografts

PC3 cells from in vitro cell culture were inoculated s.c. in both

flanks of athymic nude mice (2 x 106 cells / flank) under aseptic conditions.

30 Tumor growth was assessed by biweekly measurement of tumor diameters
with a Vernier caliper (Jlength x width). Tumor weight was calculated

according to the formula: TW (mg) = tumor volume (mm?3) = d2 x D/2,
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Cat conf nodul e of Catal yst. The | ow energy conforners
of all the conpounds were exported to Accord
W@ 2memdnys) to calculate A log P 98 and fast POi/EE2005/039687
surface area. The | og P values were al so cal cul at ed
with ADVET Predictor (Sinulations Plus). The human
i nt evhdraal aaxbBoayst thersh@otept and \lvageebd@nmetetsearemchgely Cells

theAIo 8 the fast polar, surf area
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be sigpicli §RIMals ANMANRKe8SBAIY Bort Behtrhekt 30kicity / mortality.
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sof thherrerprithag) el (oA gnomdhiinhibitiorcyey calglated as eBE = 100 x
1her/BeBhas) ot e rtibgm BRI Ekbst et Bca on

Li piGuakputatiRuhleA DVIFT A alyrsign >2, 200 corrpounds sel ect ed
o8, PGP B i WP SO AL 20
o (4 BRR E, packgee (Agpslins. dngy Eﬁgneﬁ 81 Oo Thipaesivle

br omnd@uecgctrrf@matmrtwfoagsaly coﬁpghllfé evercd @pdmah'mol energy range

SRR g b RS 5, B8RS i

st I @tesrES modbksicfoChpily&al PhopRiLéSgy aétﬂﬁ’ormers of all the
cytotoxicities of these conpounds_are presented

TablceMBOuRgy Wephparmitd tateoord é@CCLeﬂlprﬁhmalgulate Alog P 98 and
r ul Z%ﬁ I)l'a}‘esu '(fasalrelél € el(%?f% %Paua{}e?@aalé’o;' glcﬁiated with

rrpoun rom10 t I'ndex dat aba
t hatADMAPeddictar KSimullarﬂmug sPlhsa)veTba)hummﬂl entdsalmal absorption
t, <500, <5 nd donor.s
2 cudiere: copdireqd pgihesthe hyjourp ol B0 e taretaingigiace area

9
,(5\3 3%%%3ng @Hf’ccﬁnﬁ%ﬁé{/ﬂ%)as?ﬁ%woﬁ)&lypdé%@ﬁbe&@%ﬁn et(é!l 8000) J. Med.

Phy $iheas héHB8GT—T5r @p@rEgaés and dLayti ot(@RODi AﬁvoDrug Deliv. Rev.
sal |5%}Q7I§xg§)§2| des

Statistical Analysis

25 Assays were set up in triplicate and the results were expressed as
means + SD. Statistical analysis and P value determination were done by
two-tailed paired t test with a confidence interval of 95% for
determination of the significance differences between treatment groups. P
< 0.05 was considered to be significant. ANOVA was used to test for

30 significance among groups. The SAS statistical software package (SAS
Institute, Cary, NC) was used for statistical analysis.

Results
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72 WD 2006/ 091246 PCT/ US2005/ 039687 Conpound

Structure MolecutOg w i1ight HBA H13D Rband A log P 98
wo awb/oph@r surface urea SCE, (nol/L)X  SC20 PTRUS2045/039687

1.33 (2.02) 101.8 0.1 0.01 ~GHa SC21 322 6 4 7 2.24

(3.29) 10118 0.4 0.06 SC 22 246 7 4 6 0.97 (0, 22)

100 Skldetion 3f Tofmpodiids Bade ¥ oB Bhpinskiz/RulkaofFige 3 0.

EIC24 3%2@9@}121 %%Q(g §o%§ogg s ggIegteg é%lng bfha&rtac@c%ﬂf G&Odehng,

322 t@xlglt predRtiol. 4d c@@s&e@n@k@ séleetlorr of %@%gmﬁoamﬁs were
2.75 (147) 909 06 SC28 if ™

431 8 3 8 2.96
(2. eyalpated gdy1o 2 2 3- éghmethylt&nazol -2-yl) mdm@nsltsh@zohum

(2 el a6, DALl (B i

95. 48tivitp pr&ﬁles 'aghingt aSE3e] 32 Qafice? cBllllives. fréd. diffprent origins.
74fIX72+1 S03, 1~ 4at~.282 5 3 7 1.97 - 06), 81.09
The sgusiapps Bhywﬁfﬂ%aievﬁoesﬁ% S EFisdoirigios of these

Cyt 9& gbﬁh&é’ o §@s|ehﬁé361| By ¢t Bl slesan c6apbusds éided Lipinski’s
2006 1246 PCT US2005/ 039687 Conpound Structure

Mol eule- @frﬁ\weu Ghis 1uisnas brseborronandysie 92, B8 ®agpounds from

18° 3o ¥553% 0 P81 SRR TR Lol ST Bt (o

(2. 3]ledd Bl &@igh? <580, @mogﬁikg (6 Bydogén bondBdnors (sum of O-
102.977 20 2 447 6 3 .8 3.3 (2.10) 101.69 15 a _S07
~ei H and N-H) <5, (d) hydrogen- bond acceptor (sum of N and O atoms) <10

(Lipinski et al. (1997) Adv. Drug Deliv. Rev. 23:3-25).

15

20

Table 5. Physicochemical properties and cytotoxicity of salicylhydrazides
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O Al 18 conpounds showed | C50 val ues <20 unmol /L in

either CEM or HEY cells. The range of activity varied
wo3Menihe, wth SC26 and SC27 bei ng the nostPEDUSIIS/039687

(1C50 =0.06 unol /L) and SC33, SC34, and SC36 the 5

| east potent (1 C50 = 20 unol/L). Sel ection of

Corrp@mdcs Basae‘@kuron P@Jazammagﬁfm @IBIArRﬁai Exﬁgom Tk} Goiar surface area ICsa (pmol/L)x

ori gl mat bI.UUTe Patmet—al— \\J.UUO) F—Med—Chem

41: 5882- 92, Pharma Ress 14:568- #iemand (4996)  o12om
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ared“3140 ¢ sjm‘,‘ woufd tentl tb sRowpeBr (<1699 .  28xo02°
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conpl ete (Aggawfksor ptlg%)n Sever al ?var?a ts of “polar = *®

surface areg, cal cul ati ons such as dynam c,

t opot=egi calg‘,fL . ast patar surfacegar@am@re 879 ot
i ncor por.at ed ¥ A" V&ri ous software packages (C ark and

G oqtenhui s/ 03) CQurp, Top I\/Ed Chem 3:1193-203).

Ve used fast” potat surface area plofs 30°%o prelfi ct 008
absorption as descrl bed (Egan et al. (2000) J. Med. .
Chem 43: 3¥67. 77=and Egan and Lauri (2002) Advy, Drug .
Deliv. Rev.”547273-89) and the data are presented in &
Fig. 15. Co ogfnds that fall in the area shown by the
95%°¢bnf i () pse #re expect edstosheve faverable wez
absor pti on and or aI b| oavai lability. Al conpounds

showed fast ar 25 surface. areas of <140 Angstron®

and st09 P 131 d@]’éz)<5 dherefore, np 14, WO 9817 742

' 2006/ 091246 PCT/ 005/ 039687 obvi ous vi ol ati ons were
observed u3| n e| t her- t he 99% confi dence el lipse

(outer el IlCLspsi 95% gonf i dence e} | 1BSEs (1 NNEL, 6541
ellipse; Fig 1) _____ 1 and SC23 Show Remar kabl e Potency ~
agai nst a Pa of Hor none- Dependent and -1 ndependent
Cel FSLi nes «tt?zugh memy of7 ouwr ori gorah 950 ssn 0%2
compounds avor abl e cal cul ated physi cochem cal

propesties he{*;LS compgunds fpresenged.id), Table 5 2a1
wer e armngg nost potent in our initial screen. On
t he basis of equent testing agai nst

dr ug=t esi stﬁv&: cell 1ir&, we sél ect ed’8e21 ancP1°3 02

Table 5. Physicochemical properties and cytotoxicity of salicylhydrazides
(Cont’d)
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SC23 for further evaluation. The sensitivity of a

panel of seven human 10 cancer cell lines to SC21 and
wEang/onss assessed by a 3- (4, 5- PCT/US2005/039687

di met hyl t hi azol -2-yl)-2, 5- diphenyltetrazolium
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LV T W [VT, ]31@(}7 240 27 d: 2 MDA-MR-468 breast

£R- laagt paignt ( \7\%9‘2@@ )50 14 100 2

AbDEERIAbh BPEomPBundd BLEQDSNPOLEERREGE H2R C etrogen
receptor, W wudtype; Mit, tsunted; ND, not

del vrt nl Btarh . thee)rigiatad adadieptdf ohalim @tedl. (3 998F idneddeds Chem.

pop B 20RErE G ORAE FARE T BT R ik (1fd V. Pharm. sei
r emgpigabhewith #sallPh8mbaR6£Eomfdindd AMEShaVinidie trB&ent studies
exception of PC3 cells, which seened to be the |east

1@en§yt Koldezept alji Hé1999) sPharmnRescoth: 15 56) vaithe 13590 sorally
d f Flﬂﬁl%l%teqrea' (ﬂ'ug S 1{6@414 {'eco %? td' %%It naz ma-ﬁ]rﬁugn polar surface

erence In se VIt se age
i ndepencehic of ~i1be Am@tttﬁnfbbe aﬁoclroogmundsaptmrded to be orally

%un?tig g?%ﬁbggsﬂ%}%g ] aﬁi%l@?ﬁ%efg%sgﬁl l s szgg 4 polar surface

TV 0 R R DS T Lo,

15 ni emeswm@l yithSppIar exnfaos tagea %Dg@ngﬂtr@n%youldu be predlcted to
t aC'(:)Iend %Lgb%ﬂa%ﬁorgﬁgl4%6%@9&1%%%%8@6 O% ar SllI' a%e area

SC2§ al so d're ency 1n ree

br eaﬁbula@@n@ glck els| dylnanes, ﬂo@bbgnﬁt,tan&fa@;t pesetrrsagme area are
receptor (ER+ in MCF-7 and 5 MDA- MB- 435) and
st atnperperatest ByvarowDReiimareImackagnDloEk 2604) GrOPF@huls (2003)

ﬁl‘é:(%fs.yl‘dbf MEE EHeth. B PII32B05 1 MRE L8H YR DotS durtdRirea plots
20 to predict absorption as described (Egan et al. (2000) J. Med. Chem.
43:3867-77 and Egan and Lauri (2002) Adv. Drug Deliv. Rev. 54:273-89)

and the data are presented in Fig. 15. Compounds that fall in the area
shown by the 95% confidence ellipse are expected to have favorable
absorption and oral bioavailability. All compounds showed fast polar

25 surface areas of <140 Angstrom? and log P value of <5. Therefore, no
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al so remarkabl e considering that this cell |ine seened

to be practically resistant to cisplatin, the nost
waeororoi2ye used drug in ovarian cancer (Bui ck BCT/EB2005/039687

(1985) Cancer Res. 45:3668-76 and Hamaguchi et al.

(1993) 10 Cancer Res. 53:5225-32). This cell line
howekEpus giohetionsowpee t)h@rtf@dasltsmgsem]sert thee%% csﬁﬁaence ellipse
SC2 t | Phas

ulEEANPED or IBH GG ARG ¢ Ble RoRBR RS et oy o
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an teworth
eI C ot (B B s RIS o
| i n@sne(tﬁ}f]ghlaZGI)Z yB@ﬂ diipleatyibtentazbhum/2roneide 2iss 85 UBoeH drugs

in % 5 °/accu lation in S phase .in PC3 and
HEPBPE O hilE Rty city T il b henghe 85 diesn o, Aifforent
cel ﬂunﬁdﬂlﬁ@glﬂ@@ﬂﬂm%ﬁ@e‘?{hl@tédh@ tﬁﬁé exid élc%gucfé%gnﬁ nt growth-

CPT. The nmaxi mum arrest in 435 and PC3 ce
wasingiytary eefffecst (4g. H6Ur s TbﬁSS@Z 1v11t1roe aeﬂedna,thv\,tncménMds with

1o ek e Bab A ERIORLR piteles EgPE daoeSr o, °

conbi nation VVI t h drugs acting at di fferent stages of

cel c suych, as , .t axanes. WO 2006/ 091246
SCTUREOBSPOTIREH oSdpemioaviint, FileedaRpsmassicsll lines to

SC?gC@p@C@gTahgj@med apoptosis was neasured by flow

cytometry (Fig.";i18). SC21 at an 1C80 dose for 72

hougsind Nduces 120t Bcrbb Yo pPePt O8d Spzias measey 8 Y = sor

cal cul ati ng sub-Go/ G population. CPT; SH ety em—yy

SWr simlar conditions I:ln :
ear hijis evenfrd apd&‘fotlcmuméﬁx ealh | ﬁfgtﬂiﬁé 2”23?33“ Era

i ocat prorre of tf’f#e phogp R)’;P % -gerinezmesi deesxt 0 - sis

ovarian . | Rg; ne. 4001:& i's é@sé-ﬁisz §i§

themcmut er mds€gi on @f thewee

n r ER- Mut WT WT 3BET C240 428 42
pr ei@i‘iﬁ 8 | bre Eea ER- Muat  null  ND W’I 200 % 2 50 % 14 100+ 2

Abbreviations: AR, androgen receptor I‘sR estrogen vecepton W, wild-type; Mut, utated; ND, not detormined.
"Cytotoxie concenteation G} Is defined as drag rstion fogr o Stk o i eell population,

20 The activity of both agents was remarkable in prostate cancer cell
lines with the exception of PC3 cells, which seemed to be the least
sensitive cell line to SC21 and SC23 (ICso value 3.2 + 0.2 and 2.0 + 0.5
umol/L, respectively). The difference in sensitivity to these agents may be
independent of the status of androgen receptor (mutated in PC3 and

25 DUI145), p53 (null in PC3, mutated in DU145 and wild-type in LNCaP),
p2l (mutated in DU145), or pl6 (mutated in DU145; Table 6).
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breakdown, DNA fragnmentation, the appearance of npst

apopt osi s- associ ated nolecules, and is readily

wore@sivrds by annexin V binding assay. 10 By thPGI/US2005/039687
nmet hod, we conpared SC21 with CPT. As shown in Fig.

19, the percentage of early plus late apoptotic cells

r eadhietesdoglan G eakibes 7 Zhighopetenex poseRle-nigkaBEP Tell lines

and res SC21 Shows in vivo Efficacy in

M cé I#ggarné#ﬁﬁ%\élg%&rhe in vivo efficacy of SC21 was
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cells as compared with _ PC3 prostate cancer
25  69% accumulation in S phase in PC3 and HEY cells, respectively. The

2

effect observed on both cell lines was comparable to the arrest induced by
CPT.

The maximum arrest in MDA-MB-435 and PC3 cells was observed

at 48 hours of SC21 treatment, which was sustained up to 72 hours. This

30 property of SC21 to induce cell cycle arrest makes it an ideal agent for

combination with drugs acting at different stages of cell cycle, such as

taxanes.
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Discussion
Using pharmacophore models to distinguish antiviral compounds
30 from anticancer compounds, we have successfully identified a new class of
leads with remarkable activity profiles both in vitro and in vivo. Two

members of this new class of compounds, SC21 and SC23, were evaluated
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SC20fR-+O6nQ HR- breastW¥ahtd? cells as compared with PC3 prostate cancer

cells, suggesting that this compound might be a potential candidate for the

10 treatment of hormone receptor—positive and —negative breast cancers. |

Consistent with the effect of SC21 on cell growth inhibition, our

data also show the ability of this compound to arrest cell cycle progression.

This property of SC21 opens the possibility to investigate innovative

combinations with other agents acting at different stages of the cell cycle,

15  such as taxanes. Notably, the different cell lines used in the present study

displayed different cell cycle perturbations following SC21 treatment.

SC21 arrested DU145 and MDA-MB-435 cells in Go/G; phase, and PC3

and HEY cells in S phase. Previously, similar observations reported with

different drugs were attributed to different cell cycle checkpoint status

20 and susceptibility to apoptosis (Zuco et al. (2003) Biochem. Pharmacol.

65:1281-94, Schiff and Horwitz (1980) Proc. Natl. Acad. Sci. USA

77:1561-5, and Lanzi et al. (2001) Prostate 48:254-64.). It is well-

established that p53 plays a major role on cell cycle retention in Go/G1

phase. We can conclude that the cell cycle arrest induced by SC21 in

25  these cell lines may be independent of the p53 status (mutated in DU145,

null in PC3). Further studies using various p53 mutant and p53 null cell

lines are required to better understand the role of p53 in response to SC21
treatment.

It is known that apoptosis-signaling pathways and cellular events

30  controlling them, have a profound effect both on cancer progression and in

response to chemoherapy (Sun et al. (2004) J. Natl. Cancer Inst. 96:662—

72, Assuncao Guimaraes and Linden (2004) Eur. J. Biochem. 271:1638-50,
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Pommier et al. (2004) Omncogene 23:2934-49, and Norbury and
Zhivotovsky (2004) Oncogene 23:2797-808). Based on annexin V /
propidium iodide staining and sub-Go/G1 fractions, it is clear that SC21
activity is mediated by apoptosis in a fashion comparable to that of CPT.
SC21 also showed in vivo antitumor efficacy against PC3 tumor xenografts.
Significant reduction in tumor growth was found for all doses tested.
Furthermore, SC21 was well-tolerated and did not result in drug-related
deaths. Finally, the fact that SC21 exhibited in vivo efficacy against the
PC3 prostate cancer xenografts despite PC3 cells being the least sensitive
in vitro model, clearly show its potential as a novel anticancer agent.

In conclusion, considering their cytotoxicity profiles in a variety of
in vitro systems, including different cell lines having intrinsic or acquired
resistance to known drugs, and their favorable in vivo properties,
salicylhydrazides seem to represent a novel class of anticancer drugs that
function by a new mechanism of action. These agents could have

promising therapeutic potential.

Example III
Table 7. 50% Cytotoxic concentration (ICsp) values of a series of SCs in

HEY ovarian cancer cells
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Example IV

Subsequent confirmation of the potency of SC23 against a panel of
cells resistant to known drugs prompted us to investigate its mechanism
of action. As a new chemical entity, SC23 is very promising for
development because of its potency, selectivity, and novelty based on
chemical structure and biological activities.

Mechanistic Studies. Our preliminary results show that SC23
arrests cells in Go/G1 and induces apoptosis. To gain further insight into
the molecular mechanism(s) involved in the cytotoxicity induced by SC23,
we next evaluated the expression of a panel of genes involved in cell cycle

regulation, apoptosis and tumor progression (Table 8 and Fig. 22) using
StaRT-PCR.

Table 8. SC23-Induced Expression of Selected Genes Important in Cell-
cycle, Apoptosis, and Proliferation

Gene Control 3 hours 6 hours 12 hours 24 hours 48 hours
BCL2 182.72 162.37 121.2 122.24 35.99 22.29
BCL2L1 20925.99 9449.42 10428.62 23160.22 30504.02 21299.99
JUN 2499.15 1846.15 4168.04 5419.7 8677.27 9510.55
JUNB NR? NR NR NR NR NR
MAD 448.91 496.75 763.05 7122.48 13204.24 12999.27
MAX NR NR NR NR NR NR

87



BCL2 182.72 152.37 121.2 122.24 35.99 22.29 BCL2L1
20925. 99 9449. 42 10428. 62 23160. 22 30504. 02 21299. 99
WA IN6AdR%: 15 1846. 15 4168. 04 5419.7 8677. 27 950O1/852005/039687
JUNB NRa NR NR NR NR NR MAD 448.91 496. 75 763. 05

7122.48 13204.24 12999 MAX_ NR NR NR NR NR NR 87 WO
2008462620 T/|LUS20585/ 0396287  NERSHEPA726_59 P66156 21.29
20. B3 107 19025 16156733 29 [Eg5631050, 1663857 I53 4PBRYS GR 2821
166{8EKBY 423800003 20289420 KR 32409 g SEBHW D4l 3719919997 26524.38
613[ANFSFA0 16G32820g > AR, 30 SR h 328Iog 0o $R0E 35| g7 7965
28803+—151+H69—79-65—CAS P31-496795 Q,". 36808+ 9113 28-
142CAt 3 s BFes S psas T e ol e L b9 =2 184.55
BT oA LT S e ) - 99500572 [T 954805097 | 691372
127893, BY [09des 5" 2 N7 BT 3803, A5 #7355k 1127 3dedsos 49955.6
225 Sl oY, Y0 G990 |0 1o5B%7 1810908644 IUS /. sps6365 70325.95
125K 2 87 [380R/. 14 She53{65 (R325/95 NKDR NR NRNR NR
NR MEPskWAP3KEE 25. 685/55./57 &£8 69| 158680 143. 4743420. D5 72055
7160). 416026.|184 12348. 88 2dsks 27| 2411l27137]. 61 241GDC2 137.61
186[8p032365. 616:650. 843sdb66. 64652254 | 95 146854 44) Clokehs 497.44
2690033 1068025 [7786885 255%7862 9983 2866219212, dbé.3s COK8 19212.16
668cB6 412, 4e563594, #6.660%. 6B54¥F 06, 26 6852, 4 Cpadd A 3052.4
15.07 11142 27 06 129 69 225 4 288 56  CDKN1B 112 64
72 BKNIO(Q 760310 811420090 37278614 6 PR A 187872508 288.56
4150881841 1118% 403 DY 153 32078380 QGOEDKN2C AT 4146
4582y g 88098, 70 4155h0) gSHEE ob  pISt Np NRIGHES NRI NRIS200
NR B 15545 1 g 24%4T 0% 4 J8RT 75 89158219 2020
3730 h6—E2FE 65183 26809, 2432746681178 e
4 o | (346 oo apeZ o b StekrA> £ TGRe” = Otsfhve | arssas
2148, 3 My, B3l 080974 69,:20501 T pelS- 05 Lo b O 5100z
894,84 [RE1, 9989 ¥ o 076 29, RIT 8. 3 505 bl 83 99riP0s’ 2|  soss.ss
655?515/ REbeg o0 40470959 140/ .59d3 211 2. [d5h1 g095. 4450000 4. Y2 655057
1154 .33 | GENEB 2459628 19500001 7D. 1 2de8 4y 33 404esn2 11571.33
641 75 I[CNGL 31]936. 56 2956. 79 6161.69 97/94. 14
17486n0k5 |25288. 52 16aNE1 106585 51. 367.433. 08 4804B0 641.75
47 . 2&ncl46. 61b3s.56 20956.79 6161.69 9794.14 17499.15 25388.52
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T24 bladder cancer cell lines were treated with SC23 for indicated time and samples were
analyzed by StaRT-PCR. 2NR, no results.

StaRT-PCR™

5

(Standardized
Polymerase Chain Reaction). First described by Willey et al. ((2004)

Reverse

Transcription

Methods Mol. Biol. 258:13-41), this technique uses standardized mixtures

of competitive templates (CT) as internal standards in generating valid

and reproducible numerical gene expression data for multiple genes. After
the mRNA was converted to ¢cDNA, the ¢DNA was mixed with a

10

GeneExpress, Inc.).

proprietary Standardized Mixture of Internal Standards™ (SMIS™,

In the standard mixture, there is an internal

standard CT for each gene to be measured as well as one for a reference
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25 The SC23-induced G arrest correlated with the upregulation of p21
and p27. Treatment with SC23 induced a downregulation in the
expression of cyclin A and cdkl coincident with the overexpression of p53.
These data correlate with the Gi retention in SC23 treated cells. The
expression of pl6 was undetectable as expected because T24 cells are pl16
30 deficient cells due to a promoter hypermethylation. Although no

difference was seen in pl8 expression, SC23 induced an upregulation of

the expression of cdk7 and cdk8, two kinases involved in early S-phase.
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repaired. P53 arrest is nmediated the activation of p21

and p27 (Fig. 21). p2l1l and p27 are nenbers of the
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i nduced_hy SC23 in T24 cells. The- regulation of the
2@xplBesXan of these E2F factors reflects the

i nportan 107 - - hi.ndi
oo oo BlBAR or2gih 04 3o B 10 SEGRRIAR I the proset
i n SE2B; tveealse kvilinted dhk sexpTomsm gattaralod dkeyugerest known to

that di.,ssociation QfJE2F4 fr RB fam |ly,.15 pr.oteins
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this hypothesis. The upregulation of the expression of

2NFKHowhEegulaidon @6 this| poecapoptotic gene. Bcl2Ll1 (including Bel-Xi, and

Bcl-Xs members) expression, however, was not substantially altered in

SC23 treated cells compared to corresponding untreated control cells
(Figs. 21 and 22, Table 8).

SC23 also demonstrated an effect on apoptosis pathway through the

30 upregulation of MAD, TNF-a (TNFAIP1), JUN, MAP3K14, NFKB,

annexin V, and DAP genes. SC23 also induced a significant

downregulation of caspase 1 and TNF receptor, as well as the
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with the overexpression of other genes such as
proliferation genes (cyclin D3 and c- MYC), inmmune
w@emwesd2saich as COX2) or anti-apoptotic genes PCDUS2005/039687
(Bcl -XL). Modul ati on of genes involved in apoptosis.
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of action were also studied, to serve as positive
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E g}c tgwésgug%c;ka o ' ndrug gﬁﬂg? ?5}32]: Y Es,’logéc'st r%fe& n%ﬁgp was with
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taxol (correlation, r = 0.96), compared to mitoxantrone (r=0.84), CPT

25  (r=0.80), etoposide (r=0.72), and 5FU (r=0.93).
Examination of Genes with Marked Changes in Expression.
We next examined the genes up-regulated at least 5-fold following SC23
treatment (Table 9). Of particular interest are the first three genes,
microtubule-associated protein 4, microtubule affinity-regulating kinase 2
30 and 4, which implies similarity in mechanism to taxol. It should be noted
that taxol, although a well-known microtuble poison, has not been shown

to regulate kinases 2 and 4.
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11128 Polymerase (RNA) 11l 1522 Cathepsin Z
85441 Peroxisomal proliferator- 8347 Histone 1, H2bc
activated receptor A interacting
complex 285
10111 RADS50 homolog (S. cerevisiae) 8357 Histone 1, H3h

83463 MAX dimerization protein 3

5 We also examined the overlap in genes up-regulated in response to
SC23, taxol and 5FU. There were 175 genes in common among the three
compounds (Fig. 26), with 29 genes common to taxol and SC23, 10 genes
in common between SC23 and 5-FU, and 31 genes in common between
taxol and 5-FU.

10 Clustering. Genes that found to be 5-fold upregulated following
treatment (N=1147) with any one of the six drugs were used as the basis

for a principal components and a hierarchical clustering analysis to
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i mvxlras then used to separate these proteins (Fig. 29). As above, treatment

with SC23 led to a significant up-regulation of many proteins. Similar
20 analysis was carried out for DU145 cells treated with SC23.

All the 2D gels were then quantified with PDQuest (BioRad) and
approximately 125 spots were identified that significantly changed (> 2
fold) compared to untreated samples. A representative section of a gel is
shown in Fig. 80. Proteins identified from the spots shown in Fig. 30 are

25  B-tubulin, myc promoter-binding protein (MPB-1), retinoblastoma-binding
protein 7, vimentin, enolase, phosphopyruvate hydratase beta,
mitochondrial ATP synthase beta chain.

Representative tandem MS analyses of four proteins isolated from
2-D gel electrophoresis analysis of SC23 treated cells are shown in Fig. 31.

30 Briefly, the CyproRuby stained gel spots were dissected from the gel and
subjected to in-gel trypsin digestion. At the end of digestion, the peptides
from the trypsin-digested gel spots were then extracted and analyzed by a
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25  1000; monoisotopic; precursor mass: 1.4; group scan: 10; minimum ion
count: 20; charge state: auto; peptide: 1.5; fragment ions: 0; and
differential amino acid modifications: Cys 57.0520. Results were filtered
using SEQUEST cross-correlation scores greater than 1.5 for +1 ions, 2.0
for +2 ions, and 2.5 for +3 ions. Fig. 81 shows the MS / MS spectrum of B-
30 tubulin peptide (EVDEQMLNVQNK) and myc promoter-binding protein
(MPB-1) peptide (VNQIGSVTESLQACK). In general we were able to

identify most of the proteins with more than 40% sequence coverage. The
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and 2.5 for +3 ions. Fig. 31 shows the M5/ M
spectrumof f3 30 tubulin peptide (EVDEQWLNVONK) and
nmyc pronoter-binding protein (MPB-1) peptide

(VNQ GSVTESLQACK). In general we were able to

identify nost of the proteins with nore than 40%
sequence coverage. The 94 WD 2006/ 091246

PCT/ US2005/ 039687 spots that did not show good
pepti de coverage either due to insufficient anount of
sanpl e, |ow protein abundance, or |ack of reliable
fragment were not explored further. In summary, we
were able to separate a series of proteins that were

5 significantly changed in response to SC23 treatnent.
Anmong the several spots that were at |east 4-fold
overexpressed was (3-tubulin, whichis related to the
top three genes identified fromour mcroarray

anal ysis as
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descri bed above. While the foregoing has been
described in considerable detail and in 10 terns of

wee@borned enbodi nents, these are not to be coPGI/DEmAS/039687

as |imtations on the disclosure. Mdifications and
changes that are wthin the purview of those skilled
i n WIRAXES GLAIMIED$:d to fall within the scope of
the invention. 95 WD 2006/ 091246 PCT/ US2005/ 039687
VWHAT IS CLAIMED I S: 1. A compound of Formula I, Z R
X~ N~ N.N\~Y &Mﬂd&p@o&ﬁgr{ml al wherein X CH or
N, Z=0orS; R = alkyl, hal ogen, acetyl, O alkyl, or
N-al kyl; 10 R = al kyl, halogen acegé%& 0-al kyl, or
N-al kyl; and Y = aIkyI N omati c,
al i phatic, sugar, or I| illd. J 2 1A Bonpound of Fornmul a
1, HHO 15 R N~ Fornﬁfa XI NRX N X wherein Ris
H, al kyl, or halogen; 20 R HS4H al kyl , or hal ogen;
Xis CHor N, and Y conprlgﬁ&naﬂbdnocycllc or
heterocycllc ring, wherein Y is 3- 5-, or 6-pyrazinyl
or 3-, 4whemsin o G.pyridinyl when Ris H R is H X
i's CH and LW §§g|nyl or pyridinyl. 25 3. The
conpound of claim Wherein the alkyl is Me.

Z= OorS

R = alkyl, halogen, acetyl, O-alkyl, or N-alkyl;
10 R’ = alkyl, halogen, acetyl, O-alkyl, or N-alkyl; and

Y = alkyl, heterocyclic aromatic, aliphatie, sugar, or lipid.

2. A compound of Formula II,

o)

15 | ReNs HNH/“\”‘ :
R 'IX:ENI\X Y Formula II
wherein
R is H, alkyl, or halogen;
20 R’ is H, alkyl, or halogen;

X i1s CH or N; and

Y comprises a homocyclic or heterocyclic ring, wherein Y is 3-

, 5-, or 6-pyrazinyl or 3-, 4-, 5-, or 6-pyridinyl when R is H, R" is H, X is

CH, and Y is pyrazinyl or pyridinyl.
25
3. The compound of claim 2, wherein the alkyl is Me.

4. The compound of claim 2, wherein the halogen is F.
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4. The compound of claim 2, wherein the halogen is F.

96 WD 2006/ 091246 PCT/ US2005/039687 5. The conpound
w@booclogi2ae 2, wherein Y is pyrrolyl, pyridinyl,PCI/US2005/039687

pyrazi nyl, fluorophenyl, quinoxalinyl, or

pyrrol o-qui noxal i nyl. 6. The conpound of claim 2,

wherei n 55 R The dpmRound ofl,cland 2X wieréld, YRsi gydvelyl,Royridinyl,

is Mg, an IS . ~Ris F. is H.and X i ;. or
R i @ywznﬂﬁ’ flyofypbgil SupbsRiingy % By RRle- SRES R of
claim6, wherein Y is pyrrolyl, pyridinyl, pyrazinyl,
fl uorophenyl, quinoxalinyl, or pyrrolo-quinoxalinyl.
8. The c6npoubee edmpowichefzlainhdrehereile conpound is

el ected from. FOMP. CORSI $tirng of SCl41, SCl42,
C143, SC144?1Q1§%E12£‘? 15%%1%%‘,9%1&? C167, SC168, SCL69,
SC170, SC171,R%EME2 R SQWé3andlds $EL;74. 9. The conpound
f clai 2, i I i f F I 1,

o o™ o 2 R B TRt o o L1
o-d, p-d, pRESHQI@N,Hpé%,iS% p- CF3. 10. The

conpound of claim9, wherein the conpound is SC160,
SC161, SC162, SC163, SC164, or SCl165. 25 11. The

d- of im2, wh in.th ! ' f -
G I T AT F DM S R —
N. NpfRrazihyl, AidoMpBenyFquifdxalihy, or pyrrolo-quinoxalinyl.

8. The compound of claim 7, wherein the compound is selected
from the group consisting of SC141, SC142, SC143, SC144, SC148, SC166,
15 SC167, SC168, SC169, SC170, SC171, SC172, SC173, and SC174.

9. The compound of claim 2, wherein the compound is of
Formula III,
b9 NH
©:N\ N‘N’J\)\G
H R
20 Formula III

wherein R = 0-Cl, p-Cl, p-F, p-CN, p-OMe, or p-CFs.

10. The compound of claim 9, wherein the compound is SC160,
SC161, SC162, SC163, SC164, or SC165.
25

11. The compound of claim 2, wherein the compound is of

Formula IV,
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wherein Rl= 3-NH2, R2
2-NO2; Rl= 4-NH2, R2
Wi, R2 = H RI1

5-CF3; 5 Rl= 5-NH2, R2 =
3-NO2; Rl= 2-NH2, R2 = 5-0H
3-NH2, R2 = H or 10 RIEUS2005/039687

2-NH2, R2 = H 12. A conpound of Forrmula V, z x HN J~

Y
N,

N-al kyl; and Y

NI NH RNRXR Fornula V__15 wherein X= CH or
Z=0orS; R = al kyl, hal ogen O al kyl, or
al kyl %b RQr pmat i c,

het e
al i phatic, sugar, or 5.\ ZQ 1 3 *I]he compound of
claim12, wherein th nd ekecyed fromthe

group consi sting of SC153,,_SC15¢

SC156, SC157,

and SC158. 25 14. A conpound of Fornmula VI, 98 WO
2006/ 091246 PCT/ US2005/ 039BgmuRIN R z R N.NAY N H

RR R

10

15

20

25

wherein
R1 = 3-NHzs, Rg = 5-CF3;
R1=5-NHg, R2 = 2-NOg;
Ri1=4-NHpz, Rz = 3-NOg;
R1=2-NHz, Rz = 5-OH;
Ri1=4-NH,, Re = H;
Ri1=3-NHg, R = H; or
R1=2-NHz, Ro = H.

12. A compound of Formula V,

Z
G
N ) NH
R | N
R X R
Formula V
wherein
X=CHor N;
Z=0orS;

R = alkyl, halogen, acetyl, O-alkyl, or N-alkyl; and

Y = alkyl, heterocyclic aromatic, aliphatic, sugar, or lipid.
13.  The compound of claim 12, wherein the compound is selected
from the group consisting of SC153, SC154, SC155, SC156, SC157, and
SC158.

14. A compound of Formula VI,
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Formula VI wherein Z=0 or S; 5 R = al kyl, hal ogen,
acetyl, Oalkyl, or Nalkyl; and Y = al kyl,

whedoeoyel i c aromatic, aliphatic, sugar, or |PEI/US2005039687
The conpound of claim 14, wherein the conmpound is
SC175 or SC176. 10 16. A compound of Formula VII, O
O \ NHNNHNNNOForngla VIl 15 17. A net hod of
prepari ng a conpound, cdM sy Ng: contacti ng hydrazi ne
nonohydrate with a conpou 136}1( 18b, 13c, or 13d)
of Fornula VI11, 20 R N§t © RYANN X Forrmula VI
wherein 25 Ris H R is H Nagd XHis CH (13a); 99 WO
2006/ 091246 PCT/ US2005/ 03868 Ris M, R is M, and
X is CH (13b); Ris F, R is|H Rand X is CH (13c); or
RisH RisH and Xis N (13df, to forma conpound
(14a, 14b, 14c, or 14d, regpegulaveiy) of Formula | X,
5Rn. NNHNH2 4 R X N X Formula I X wherein 10 R
is H Rwherelp and X is CH (14a); Ris M, R is M,
and X is CH (éé@brs;

5 R = alkyl, halogen, acetyl, O-alkyl, or N-alkyl; and

Y = alkyl, heterocyclic aromatic, aliphatic, sugar, or lipid.

15. The compound of claim 14, wherein the compound is SC175

or SC176.
10
16. A compound of Formula VII,
0] 0]
N\ N—N /N
CU 20
N™N Z2\
Formula VII

15 17. A method of preparing a compound, comprising:

contacting hydrazine monohydrate with a compound (13a, 13b, 13c,

or 13d) of Formula VIII,

) N

R XTI ONTYy
| \=/ Formula VIII
wherein
25 Ris H, R’ is H, and X is CH (13a);
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Ris F, R is H and Xis CH (14c); or Ris H R is
H and X is N (14d); and contacting 14a with
W@60de4@- car boxyl ic acid chloride to form 1BCBU032005/039687
contacting 14a with nicotinoyl chloride hydrochloride
to form SC 142, contacting 14b, 14c, and 14d wth
2- pyrazi necar boxylR s Mej B isiM¢,hend Pie CEhQS8bpf
2,2 -di pyrildisul ghi nd_tri n hine to form
SC143, 20 SCl44, &gﬁg“esl%fig %“@5@@%{3%3@3@ %tont acti ng
14a with N BOC t hirzoi] Hi 61 4ntBXhoXy(186),acid in the
presence of .
1- [ 8 famecompawihohdsr Al J4caorl4dsirespasbigpivipfBormula IX,
bydrochl oride (EDC) / 4-(dinethyl am no)pyridine (DVAP)
and then trifluoroagcetic acid (TFA) / anisole to form
SC153, 25 contacti nag Ayt Mt /3-al anine in the
presence of EDC/ DVAP angdithgn TFA / anisgle t ]E rm
SC154, contacting 14 wXt hNS-Yxadol ecar boxyPfav >§
5-indol ecarboxylic acid, 6-Fndol ecarboxylic acid, and
3-indol ecarboxylic acid in the presence of EDC DVAP
to form SCL55yh@€ib6, SC157, and SC158, respectively,

O contacting 14agnm t y . i
1B0c 3 ani no- 3- ( 2- &pldRoBHisRh S SH 8%
Boc- 3- ami no- 3- ( 4- ghisaviepRreis Mg, pir@PX enCH @aby,
Boc- 3- am no- 3- (4- fl uorophenyl ) propionic acid,

Boc- 3- ani no- 3- (4- &doghenid ppdcpisorHd14ei e 100 WO

2006/ 091246 PCT/ U I RB9887, 4 X ; :
Boc- 3- anmi no- 3- (4- %%%’xggﬁeﬁyalxsdpr (1)%%\10%4%), g(r:lfid, and

Boc- 3- aneamba@ingl-14ar ivfith opymrelek tapferylic preopi drhoridaciod form
1.%”%%1% presence of EDC/ DVAP foll owed by TFA and
ni &40 form SC160, SC161, SC162, SC163, SC164,

and SC16&nta&sRe CldaY &kiYh ﬁic@ﬁﬁbflctohnﬁidk% bddhldR@s %o form
in the presence of EDC/ DMAP followed by TFA and

ani §61142t o form SC166, SC167, SC168, SC169, SCI170,
SC171, %%?%‘gcﬁg%% rERPeGh! VA ﬁi’n@ﬁﬁg&?&z‘iﬁaﬁéé‘}?yﬂ’é” 484 in the

2- qui nox oxXylT1°¢ "acid, one
t ri phenutpbbdhdipgrildisdlphi@e add gyiphdyllptiosphihe de foxm SC143,

2yr Poigt ot SPH4S RoRRTPREDA Sar boxyl i ¢ aci d,

o ot ) AP DRS00 carbonc i in
presence of 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (EDC) / 4-(dimethylamino)pyridine (DMAP) and then
trifluoroacetic acid (TFA) / anisole to form SC153,

25 contacting 14a with N-BOC-f-alanine in the presence of
EDC/DMAP and then TFA / anisole to form SC154,
contacting 14a with 2-indolecarboxylic acid, 5-indolecarboxylic acid,
6-indolecarboxylic acid, and 3-indolecarboxylic acid in the presence of
EDC/DMAP to form SC155, SC156, SC157, and SC158, respectively,
30 contacting 14a with Boc-3-amino-3-(2-chlorophenyl)propionic acid,
Boc-3-amino-3-(4-chlorophenyl)propionic acid, Boc-3-amino-3-(4-

fluorophenyl)propionic acid, Boc-3-amino-3-(4-cyanophenyl)propionic acid,
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18. A nethod of preparing a conpound, conprising

contacting 15 hydrazi ne nonohydrate with a conpound
wo@Rooboorwé a X N CO2Et Forrmula X N 20 to for m BOLw$2005/039687

19. A nethod of preparing a conpound, conprising

contacting 9- hydrazino-9H pyrrol o[ 1, 2-a]indol e and

py r Boli-Breumind §8- @- methmyhemﬂ)mppmmc hydid,0 il do rB@teSandno -3-(4-

pyra 0 chloride,..respecti veI

L oo R 5o iR DERG  Bithe ool BBUDMAP
Subfoﬂgsved%gmnm 8hA Ginidolety fok-di $O160, wquscsefzf@m@ag SC164,
fromor at risk for_ devel oping non- small cell |ung

canaed | C@ﬁ@@éﬁ@élfve)bvarlan cancer, breast cancer,

g enal Q)n%a?c@ﬁi 14:3[D 3)/3— flinﬂf/er pre%g Efe EﬁﬁgD %Plf@ﬂowed

degener Ion, tes;

WO B;OWF@DQ&&A&SBEWOUS%(ES@I@(5837167616@16858@&69198@57 Q, 171,

subj e&& %9 effective anount of a conpound of formula
Cil72oresPeStvRY: A Ar N Nl kHet Ar H N Ar H

| FOf mul a %htfc@fd@»‘i@a Fith & quiiesxaliRerbe IR 4 héi&sdﬁﬁloromethane
aromati c rrng Het conpri ses a heteroc C|IC rin

21. trmhaelyﬂnid)sohlrtes ead |2rﬂg“d@3§ubjlégqulﬁd@ﬁ®fqrgjr ﬁ§173 an
ST A

angdeBRREeSkethdren ¢tip Benylphckphiing, st 2120-Gipyiridyl Hfsulﬁde to form
subéect an ef fective amount of a compound of Fornul a
R nNX\% 15 Forrmula Il R X X wherein

18. A method of preparing a compound, comprising contacting

15 hydrazine monohydrate with a corhpound of formula X

Ny ~CO,E
E:ENE\ Formula X
20 to form SC147.

19. A method of preparing a compound, comprising contacting 9-
hydrazino-9H-pyrrolo[1,2-aJindole and pyridine with nicotinoyl chloride
hydrochloride and pyrazine-2-carbonyl chloride, respectively, to form

25 SC175 and SC176.

20. A method of treating a subject, comprising:
identifying a subject suffering from or at risk for developing non-
small cell lung cancer, CNS cancer, ovarian cancer, breast cancer, renal
30 cancer, prostate cancer, age-related macular degeneration, macular

dystrophy, or diabetes; and
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Ris H alkyl, or halogen; 20 R is H, alkyl, or

hal ogen; X is CHor N and Y conprises a honocyclic
worotketei®©cyclic ring. 22. A nmethod of treati NBCHUS2005/039687

subj ect, conprising admnistering to a 25 subject in

need thereof an effective anount of the conpound of

cl ai m 1ad&inisBerifg td @he bitbjed® an Effective abuntdrof Bocor@Bound of

The, met hod._ of fai m 22, wherein the subject is

suffPePPgXt Pl or at risk for devel oping cancer or a

di sorder associated wth angiogenesis 30 function.

102 WD 2006/ 09124% PCT/ US2005/ 0394871 24. The met hod

of claim2l o&"38,wherei n the canderts | eukeni a,

non-smal | cell I*hng cancer, colon cancer, CNS cancer,

mel anoma, ov@or@kla XK&ncer, breafbrmabcEil, renal

cancer, or prostate cancer; and the disorder I‘gq )
Bassoci at ed wWWHeTeRgA Y §URBEReS ARy REPaHC TN gad Fetqogprises a

ma grpation, nmacular dystrophy, or diabetes.
‘ Zs%ﬁgfr?g?ﬁgcgﬁo "nmonitoring treatnent of a subject,

conprising: admnistering to a subject having cancer

cells or cells associagte with 10 an angi ogenesi s
di sor der?la c@rﬁ&ﬁi‘f’%‘ﬁﬁr@tﬁ}gﬁﬂb@% CYRPS™=16, or a

conpoundgqy&itifdidTHIsabjekt seifer@hg Klom of at i -for@eddlbpink! cancer
15 R X NNX wherein Ris H alkyl, or halogen; R is

10H, e &kesordsr dsavaigfed angipernesiciratioy; aedd Y conpri ses
a honocygli.c.qr .h r [ Go LLNGE. 4 t
NNA N er/&i“gttﬁ tﬁ%?/s%iegt ﬁf‘%ﬁt&g? E‘@&q}ﬁvﬁe”rﬁé‘?rﬁp%nd of

conpérns@a 1IN aromatic ring and Het conprises a

4 | o
15 II . u h Formula ITI
R “X7 "N” ¥
L/ - .

wherein
R is H, alkyl, or halogen;
20 R’ is H, alkyl, or halogen;
X is CH or N; and

Y comprises a homocyclic or heterocyclic ring.

22. A method of treating a subject, comprising administering to a
25  subject in need thereof an effective amount of the compound of claim 1, 2,

8,9, 10, 11, 12, 13, 14, 15, or 16.

23.  The method of claim 22, wherein the subject is suffering from
or at risk for developing cancer or a disorder associated with angiogenesis

30 function.
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25 heterocyclic ring; and nmeasuring the survival of
the cells, the growh of the cells, or a conbination

wo b@coeR4asi ng PET i magi ng. 26. The nmet hod of BCHUS085039687
wherein the subject is suffering from 30 | eukem a,
non-smal | cell lung cancer, colon cancer, CNS cancer,
nmel anoma, 103 V\D 2006/ 091246 PCT/ US2005/ 039687

ovari an canc t .cance canc r ost

cancer, g‘g &T&e ar?é&ﬁﬁlﬁlréjd%rgggfe‘?]é‘?regh& ’é?‘safeukemla
dyS%ﬁ%yau 011 Thh 6&1@&1‘ goionea oWHlcafceane®noma, ovarian
For mul as 1-19, NN\\RZb- RNN~O\QHOH

O Reanged bneasccamerwemh eancefgrmpRostate @ncer; e fhe disorder
RN MR T —
0 OnthdMiHlStdophyportiadetzsFormula 6 O R2 1 RI\ H N-O
RSNNS- NI\~ o002 ~~Ho
25. A method of monitoring treatment of a subject, comprising:
administering to a subject having cancer cells or cells associate with

10 an angiogenesis disorder a compound of claim 1, 12, 14, or 16, or a

compound of Formula II, XTI or XII,

. H o)
' .\ N\ ‘HJ\Y h Formula I
P ' !
X~ N

R

15

wherein
R 1s H, alkyl, or halogen;
R’ is H, alkyl, or halogen;
20 X is CH or N; and

Y comprises a homocyclic or heterocyclic ring;

W9 | 8 j\A
Ar,mﬂJ’\Ar AN et
Formula XI Formula XII

wherein Ar comprises an aromatic ring and Het comprises a
25  heterocyclic ring; and
measuring the survival of the cells, the growth of the cells, or a

combination thereof using PET imaging.

26. The method of claim 25, wherein the subject is suffering from

30 leukemia, non-small cell lung cancer, colon cancer, CNS cancer, melanoma,
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wa osPorawl a

R1 NN O For

mul
\ OOHRL 0 OH
9

a 7 For nmul
HOR2 H

RL R2\~\ \ RL R\, \ NI
OHHOOOHHO Fornmula 11 Formula 12 1
2006/ 091246 PCT/ US2005/039687 O RL HO H

R2 ovaridh BRnddrObNest cRhedy, HendINedxckl, @10sGle damc
Egr g}ualpgl,a%ege;@gﬁgn, r?m?ﬁlar 'é[ystl}!ogkxy, Nor cﬁ%etgs.l l

g _

PCTMUBR0GS/039687

I @’eélrglated
N. H

~B—

27. A compound of any of Formulas 1-19,

= =
AN - N N~ (o)
| H \g/\ Ry

N @] © = (@] 0
I
R1
Formula 1 Formula 2
0 = 0 Z
R4 H | H ]
NN N,N\H/@ N Sa N X
l _ H o Ro N H o) Ro
(@] (@] R4
Formula 3 Formula 4
X
Ry 0 2 \\ o q /@—Rz
s NH Ry NN o
O / \ Y/, N' O _\/ H O
s~ N H Ry
Formula 5 Formula 6
0 = Ro
R1 H l o
S| e B D
| P H § Ry (/ N\”/S N o
N \ H
© ° R4 N’N (0]
Formula 7 Formula 8

| | N ASox
= R// ~ N/ R2
3
0 ' o on Mo

| H OH
R// N N,N
"5 on H ol
Re Formula 10
Formula 9
< R1 R2>, < R1 R2>,
4 0 | 4 0 |
= XY N N = N’ N
o on 7O o oH 1O
Formula 11 Formula 12
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Formula 16 OHO ON NNHHN\ RLRR O~=R2 RL
Formula 17 Formula 18 OHNR2 NNH d NR1L Fornmula
waoslered n each of Rl, R2, and R3 is a hydr ogeeif/US2005/039687
hal ogen, hydroxyl, alkyl, substituted al kyl, al kenyl,
substituted al kenyl, phenyl, substituted phenyl,

ar yl bsR1| tut ed aryI het er garyl , sulpist | ut ed
het & N. orHan 5 organic gfo ntaNJ
carbﬁa ops—Nn el i near, brar h!\r( I|
st [ QCt lulraINforNTa 28. The conpdund |m 27,

whereif the stibstqtuted al kyl, subét\d)t ut ed al kenyl

Supsdinlitt£d phenyl, substitut ed ar yl, or substitut ed

10| het er oar yl contains a hal o, anwbdﬁvl al koxy,
al kyl thi o, pherfbxyf arox¥ cyano, isocyanag,-Hcarbonyl,
cal baxyN hno >~ \aigdox bfonyl Of_sulbstituted 105

VO R 9124 PET/ 2005/ R396 hethr o ic, sugar,
or | pepti deH'gubst itutlon, and | Nhe ni c group
i ncl udes a 'het er oat om of OXygem; su fu1l'| o\nli_trogen.

29| A conpound sel ected from the gr8up cons
SCRBerdla 15 5 SC201- 266, SC268, Elq,uécrgm 280.

nmeftod—of modutating ceff growth, ceff cycte, or:
appptosis, conprising contacting a cell with a

cofrpound_of clal\m 27 or 29, there nhi biting cell

gr pwt h, cycl e, |or J &l apo Si s.
10| 3T ai m 30, [ he cal | ++Rr, a
| ep #, | ung cancer,go cer,

CNSRpancer mel anoma;~>0vari an

Formula 17 Formula 18

Formula 19

wherein each of R1, R2, and R3 is a hydrogen, halogen, hydroxyl,

alkyl, substituted alkyl, alkenyl, substituted alkenyl, phenyl, substituted
phenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, or an

5 organic gfoup containing 1-20 carbon atoms in a linear, branched, or cyclic

structural format.

28. The compound of claim 27, wherein the substituted alkyl,
substituted alkenyl, substituted phenyl, substituted aryl, or substituted
10  heteroaryl contains a halo, hydroxyl, alkoxy, alkylthio, phenoxy, aroxy,

cyano, isocyano, carbonyl, carboxyl, amino, amido, sulfonyl, or substituted
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cancer, breast cancer, renal cancer, or prostate

cancer cell. 15 32. A nethod of nodul ati ng gene
wWe@2Psesricg in a cell, conprising contacting BCT®EE1005/039687

with a conmpound of claim27 or 29, thereby increasing

"or decreasing the expressiong of one or nore genes

i n leherocwilic, s@&ar, 6hpepmlddwsldosd>ifcutib:a,i and3® heydinrthe nrgdrde group

one_aor ene 20 sel.ecte fron1the group
corufluaPng isfBefst bEenaes. SR SSuE D, Chax
TNFRSF 1A, TP53, NFKB 1, TNFSF 10, CASP 1 PCNA

TNFAIP 1, DAP, KDR MAP3K14, OCNA2, CDC2, CDK7. CDKS,
CDKN1A, 29CDki ®mppradgeletpikpan the rroupensistipgmf SC20-37,

reIoT el SR RBNLTBRD o1 po7, oyel in A

cdkl, p53, cyclin E cdc25, pl30, NFKB, c- MYC, COX2,

Bcl - XL, nne in a NE recept or .

m cr ot uB 1 e- %Hda‘?é’g‘ E\ﬂa%]éﬁgnce S 80{3%8}"&6 or apoptosis,

af fcbﬁip‘i‘ién'ig,e %ﬁt@ﬁhﬂ@ akbélfi‘%@t}?a o@hﬁfoﬁhl&bﬁl &aim 27 or 29, thereby
finity-regul ati ng ki nase 4, transducer of ERBB2,

v asnhlbaﬁm@ ﬂ%bgmﬁha prregtisgicell txde.orr iBdusiag appatosis.

10endothellal growm h factor, ankyrin repeat and 30 MYND
domai n contai ning 1, RAB4B, putative prostate cancer
tunor  SwpprehEs ahethpd of Bt 30, lvehteein thd EaNECH ldilicdiia, non-

factor_2, T-cell |eukem a translocation altered gene,
| eckeal gellnkingi £aRaprs seloBr cancar.eFNET Gancerpgmpienoma, ovarian

20(&5{199‘%13%&5’954&3?2&%4 OAREE lor ﬂr@%lé't@E drlagtor 2

Ing’ protein, interferon stlnu gene (20kDa),
interferon ganma receptor 2, 28kD interferon
15" €spons pr ot ej.n, poI r.ase [ 1.1 ero soma
15 of 1 T ePhr of Aduetpkhof e datig fese Cxiveatingdf aaboPBksing
28%0onf20E28 NP 4 Somg&ﬁ@d/ bBtlagh 27M%><255 tﬁbf%"y' ihddda8lhg or
protein 3, kruppel-like factor 16, apollpoproteln L
( 6)decreasing theeparessiangpif ene ot itnge genescin the qellpai r |
m t ogen-acti vated protein kinase 3,
phosphati dyl i nositol 4-kinase type |1,
m t ogen3act i Vht efethbdtoficinild BAS®herkeZn the 0heidr kbftagenes are

oo e ARk BB s M UL, B EASE e
phm0|’PI\PPRSFP§ @3l RasKB 9| TNE@Pﬁot 10508 IOP@N% TNFAIP1,

receptor (type 3), retinoic acid receptor (al pha
tuMP,neKDrRsl MAREKAHY, r eCdtHr CERy fEPKY, HNSBASEDKN1A,

03 CURMIER AR, CPIARRG BEBi o, 30, Rl wore

(3'G(DNDBI TCN®L, [MONEL e COTZEE, MGEPBH2 I TGIIVPBRAR4, CYP1A2,
reti nobl ast oma-_ bi ndi n proteln 7, vimentin, enol ase

25phSSiRSbyR %, HyahatAsedletnd3, cyelinil.oedr8hdpilad NFEKB, c-
Sym@,s%(pfé,aBglhﬁi,nannexm V, caspase 1, TNF receptor, microtubule-

associated protein 4, microtubule affinity-regulating kinase 2, microtubule

affinity-regulating kinase 4, transducer of ERBB2, vascular endothelial
growth factor B, vascular endothelial growth factor, ankyrin repeat and
30 MYND domain containing 1, RAB4B, putative prostate cancer tumor
suppressor, pre-B-cell leukemia transcription factor 2, T-cell leukemia

translocation altered gene, leukemia inhibitory factor, interferon
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34. A nethod of treating a subject, conprising
admnistering to a subject in need thereof an

wetdoeopizee anount of the conmpound of claim 27 PET/URBNS/039687
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20 35. The nmethod of claim 34, wherein the subject is
suffering from or at risk for devel oping cancer. 36.
Theegwlabas fattor| 2ibmdBbe wotsie) mtetferauniderulatd gene (20kDa),

| eukemta, non- 25 smal| cell g .cancer, col on |, .
ca ﬁ%@eﬁeréﬁ\s SRANRr ,recﬁgkog n ?ﬂ)‘ra ?gg@a rlflg‘?"f%ert‘? B FeFPONgivEa drotein,
CaeBmera€HA(RNANCH, WroBEOabPt Sroliddiatir-acktiiatdl receptor A
pharmaceutical conposition conprising an effective
amsbieragingneompleror 88%onPoREs kemelogi ntS27 cerevigiaelnd MAX

a éﬁeﬁgé‘{i&%‘?&%m %l, h{yuﬁ%fqﬁ{teafgl;t%r Gl%[ ra.bgfipop]rgt?ein L (6), X-ray
repair complementing defective repair, mitogen-activated protein kinase
3, phosphatidylinositol 4-kinase type II, mitogen-activated protein kinase
12, protein kinase (AMP-activated, alpha 2 catalytic subunit), pyruvate
dehydrogenase phosphatase regulatory subunit, phospholipase D3,
inositol 1,4,5-triphosphate receptor (type 3), retinoic acid receptor (alpha),
tumor necrosis factor receptor superfamily, Enolase 2 (gamma, neuronal),
stanniocalcin 2, apelin, plexin B2, cathepsin Z, histone 1 (H2bc), histone 1
(H3h), B-tubulin, myc promoter-binding protein (MPB-1), retinoblastoma-
binding protein 7, vimentin, enolase, phosphopyruvate hydratase beta,

mitochondrial ATP synthase beta chain.

34. A method of treating a subject, comprising administering to a
subject in need thereof an effective amount of the compound of claim 27 or

29.

35.  The method of claim 34, wherein the subject is suffering from

or at risk for developing cancer.

36. = The method of claim 35, wherein the cancer is leukemia, non-
small cell lung cancer, colon cancer, CNS cancer, melanoma, ovarian

cancer, breast cancer, renal cancer, or prostate cancer.
37. A pharmaceutical composition comprising an effective

amount of one or more compounds of claim 27 or 29 and a

pharmaceutically acceptable carrier.
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