WO 2005/117876 PCT/US2005/019244 Dual Small Molecule Inhibitors of
Cancer and Angiogenesis Cross Reference to Related Applications This
application is entitled to priority pursuant to 35 U.S.C. 119(e)to U.S. 5
WitalsibH&Tpatent application no. 60/575,927, filed June 1, DGHES2005/019244
Background Colorectal cancer is the second most common cause of
cancer-related mortality in Europe and North America. This cancer affects
nearly 150,000 patients and results in 10 more than 60,000 deaths in the
United States per year. Despite significant advances in the management
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15 and is essentially incurable when it reaches the most advanced stages.

Surgical resection remains the present standard of care for patients with
localized colorectal cancer. Several adjuvant chemotherapy strategies have also
emerged and the use of 5-fluorouracil (5-FU) with leucovorin (LV) rescue is now
established in stage III colon cancer. Considering the high re-~occurrence rates of colon

20 cancer and the side-effects of surgical and chemical therapies, the discover of novel
compounds that block, reverse, delay or prevent the development of invasive large
bowel neoplasms would be of major importance.

Adenocarcinoma accounts for 90-95% of all colorectal cancer and the majority
of the human cultured cell lines reflect this phenotype. Table 1 summarizes the

25  differences in some available human colon cell lines in relation to age, gender,
histology/grade, and source (i.e., ascites vs. primary tumor). These cultured cell iines
provide a rich opportunity fo evaluate novel compoﬁnds for efficacy and to establish

their mechanism of action.



Table 1. NCI cultured human colon cancer cell lines. Cell linen Gender
Patient Age Histology Treatment Source COLO 205 M 70
Adenocarcinoma Y Ascites HCC-2998 Carcinoma N HCT-15
VRevbdargihoma Adenocarcinoma/ grade HCT-116 in HTZOH§2005/019244
Adenocarcinoma Primary KM-12 Adenocarcinoma SW-60 M 51
Adenocarcinoma N Metastasis aAvailable cell lines from the National
Cancer Institute (NCI). 2 WO 2005/117876 PCT/US2005/019244
Tubulin, the subunit protein of cellular nricrotubules, is the target of
several effective cancer chemotherapeutic agents currently in clinical use.
Tubulin is composed of an a/(3 heterodimer, and at least six human
a-tubulin and seven human (3-tubulin isotypes (gene products) are
known. Overall, the repertoire of (3-tubulin isotypes is 5 believed to play a
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effectlve In many organisms, both a and (? Ciif ’%%‘Rf’pes dn‘fer by theers‘“ﬁ‘f’S

tissue distributions. In mammals, the (31 and Rrv isotypes are quite
widespieadyend (3u is less 10 so, while R Ilicanghéyi have narrgw
distributions and (3v distribution is unknown. As a tool for localizing the
isotypes, the preparation of monoclonal antibodies specific for R1, (3ru,
(3rv anb {3V isotypes have been reported (B&HEFBEN A1, J. Biol. Chem.
1988, 263:3029-3034). (3-isotypes havadmerscaatizegideseveral human
tissueggglyding oviduct, skin, colon, and pancrgas with striking
differences in their tissue distributions. 15 In fact, there is little or no Put in
these tissues, except for the columnar epithelial cells of the colon (Roach

et al., Céﬂmﬂotlllty and the Cytodkeleton 199€:186ia78a285). Primary
Kni2 Adenocarcinoma
SW-60 M 51 Adenocarcinoma N Metastasis

*Available cell lines from the National Cancer Institute (NCI).



Normal cellular architecture, growth, division, and intracellular transport

are dependent on microtribules. Microtubules are versatile and highly
dynamic structures that undergo rapid changes in response to cellular
HEPAHEGM a variety of stimuli. 20 The dynamic instability©F/U52005/819244
microtubules is critical for their normal functions. Drugs that disrupt the
dynamic response of microtubules can lead to altered microtubule

function, abnormal cellular metabolism, and can ultimately lead to
apoptosis. In cell lines resistant to microtubule-stabilizing drugs that
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Normal cellular architecture, growth, division, and intracellular transport are
dependent on microtibules. Microtubules are versatile and highly dynamic structures
that undergo rapid changes in response to cellular signaling from a variety of stimuli.
20 The dynamic instability of microtubules is critical for their normal functions. Drugs
that disrupt the dynamic response of microtubules can lead to altered microtubule
function, abnormal cellular metabolism, and can ultimately lead to apoptosis.
In cell lines resistant to microtubule-stabilizing drugs that express heterozygous
tubulin mutations, the relative amount of mutant tubulin expression is important. In
25 these cell lines, the absence of beta II- and beta IVa-tubulin has been demonstrated, and
an increased levei of expression of beta III-tubulin in resistant cells has been confirmed
(Verdier-Pinard et al., Biochemistry, 42(18):5349-57, 2003), indicating that this tubulin
isotype may have a significant role in taxol resistance. Accordingly, the present

mvention is directed to selective tubulin inhibitors and the use of such inhibitors to

30  selectively regulate the expression and localization of B-tubulin isotypes in tissues as a



develop drug resistance during chemotherapy. A significant proportion of
tumors are is multidrug resistant because of overexpression of membrane
proteins that act as drug efflux pumps. Overexpression of the MDR-1

R AWPISHULL, P-glycoprotein (Pgp), leads to diminished infaE&Ii & g+
accumulation and to attenuated cytotoxic effects. Clinically, multidrug
resistance imparted by the expression of Pgp can limit the utility of many
currently available agents including vinblastine, vincristine, taxol and 20
docetaxol. There is a clear need for new drugs that can circumvent
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to diminished intracellular drug accumulation and fo attennated cytotoxic effects.
Clinically, multidrog resistance imparted by the expression of Pgp can limit the wtility
of many currently available agents including vinblastine, vineristine, taxol and

20  docetaxol. Thereis a clear need for new drugs that can circumvent multidmg
resistance.

A second major reason for the development of new microtubule-active agents is
that microtubule dismptérs are in some cases effective against tumors that express
abnormal pS3. The tumor suppressor gene encoding p53 is the most frequently mutated

25  gene in luman cancers. [t is estimated that half of all cancers in the United States
exhibit altered p53 (Hollstein et al. Science, 253: 49-53, 1991).
In addition, compounds that target cellular microtubules have recently been
found to exhibit antiangiogenic activities and this may confribute to their antitumor and
anticancer efficacies (Miller, et al.,. J. Clin. Oncol 19, 1195-1206, 2001). The taxanes,

30 taxol and docetaxel, vinblastine, vincristine, combretastatin (Holwell et al., Anticancer



Tumor growth requires the formation of new blood vessels, (i.e.,

angiogenesis). It is believed that tumor cells initiate and maintain

angiogenesis by expressing a network of angiogenic factors, including
wiegsHelias rowth factors such as vascular endothelial groRfHAEEREF/019244
(VEGF), angiogenic cytokines such as interleukin-8 (IL-8), 15 matrix
metalloproteinases (MMP) such as MMP-2 and MMP-9, and adhesion
molecules such as integrins and cadherins. Considering the relevance of
angiogenesis in tumor progression, anti-angiogenic therapies have

emerged as a potentially promising modality of cancer therapy. A variety
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such as integrins and cadherins. Considering the relevance of angiogenesis in tumor
progression, anti-angiogenic therapiés have emerged as a potentially promising
modality of cancer therapy. A variety of purely anti-angiogenic strategies have been
developed, including: 1) endogenous angiogenesis inhibitors (e.g., endostatin; 2)

26 blockers of endothelial survival and growth factors/receptors (e.g., VEGF antibody and
VEGF receptor tyrosine kinase inhibitor SU6668); and 3) inhibitors of adhesion
molecules or MMPs (e.g., antibodies against integrin). Unfortunately, the use of anti-
angiogenic agents to treat cancer has proved challenging and purely anti-angiogenic
strategies have failed in the clinic. While these agents inhibit tumor angiogenesis in

25  animal studies, complete suppression of angiogenesis or tumor shrinkage in patients has
been uncommon.

There is a long felt need in the art for a better method to idenﬁfy and prepare
compounds capable of regulating cancer cells, angiogenesis, endothelial cells, and
tumor formation. The present invention satisfies these needs.

30



0 R\ z Z wherein RI, R3 and R4 are independently selected from the group
consisting of H, halo, and CI-C4 alkyl, Cz-C4 alkenyl, Cz-C4 alkynyl;
CI-C4 alkoxy, Cs-C7 aryl or R3 and Re taken together with the atoms to
which they are attached form an optionally substituted heterocyclic fused
ring, or R3 and R4 taken together with the atoms to which they are
attached form an optionally substituted cycloalkyl fused ring; Xis selected
from the group consisting of NRs, -(NH(CH2) )-, CH2, CHRS and CO;
wherein nis | or 2; Z is selected from the group consisting of a bond, 0,

StmGre O, COO, CH20, CHZNH CONfi C2-C4 aikenyl, and C--C4
alkvnyl: and R RS.ane | endentl I rom-the aroup
conse e R L N S R R 0

mgdiphyidinReeTduRbantegenopiiatvifeeh therpomdso auhichrtbesyanes

76b T agonfionalneyclicmssd-According fe:qfist AspgeL there is

provided a pharmaceutical composition comprising a ]
olifFRacdserinsadisepapat srndiiantassesRpbnHa BNy HR general
uiisnebuea ehbiommatails, SR\ MR TRIRdowheiRinblsBInabeiR4are

. independently selected from the group consisting of NO2, H, halo, CI-C4
iR SRR R BRSO ARG A IR A Ry, BRI BAo-, di-
vaseiire Bidttheintloailen (Fhale @mifomeliivoriR3antRe-ioken dpaetier. with

wherein R;, R; and Ry are independently selected from the group consisting of
H, baie, and C-Cy alkyl, Co-Cy alkenyl, C2-Cy4 alkynyl, Ci-Cq alkoxy, Cs-Cy aryl or Rs
and Rp taken together with the atoms to which they are attached form an optionaliy
subsittuted heterocyclic fused ring, or Rz and Ry taken together with the atoms to which
they are attached form an optionally substituted cycloalkyl fused ring;

X is selected from the group consisting of NRs, -(NH(CH,)o)-, CHa, CHRs and
CO; whereinnis | or 2;

Z is selected from the group consisting of a bond, O, NH, §, €0, CO0, CH.0,
CELNH, CONH, C:-C, a]kényﬁ, and C,-Cy alkynyl: and

Rz and Rs are independently selected from the group consisting of H, halo, Cs-

Cg aryl, C3-Cq alkyl, C3-Cy alkenyl, and C.-C, alkyny!
or R; and R; taken together with



the atoms to which they are attached form an optionally substituted
heterocyclic fused ring, or R3 and R4 taken together with the atoms to
which they are attached form an optionally substituted cycloalkyl fused
ring; X is selected from the group consisting of NR5, -(NH(CH2)")-, CH2,
CHR5 and CO; whereinnis 1 or 2; Z is selected from the group
consisting of a bond, 0, NH, S, CO, COO, CH20, CH2NH, CONH, CI-C4
alkyl, C2-C4 alkenyl, and C2-C4 alkynyl; and R2 is hydrogen; R5 is
selected from the-group consisting of H, halo, C5- C6 aryI CI C4 aIkyI
t@mmm@zm@n@mm Rsbehees
ms to which they are attached form an optlonally substltuted _

heterocyclic fused ring, or an analog, derivative, or modification thereof. 7
According to a second aspect, there is provided a pharmaceutical

compoﬁiﬂaaﬂlﬁ@maﬁﬁ&n@;&cpharmapmﬁi@@ﬂ |a/fﬂﬁﬁ\ﬁmmﬁ{ %H;i@’sﬂﬂd Emprising a
ompound havin ral st
B 3 S 1.
halo and C1-C4 alkyl; X is selected from the group consisting of NR5,
-(NH(CH2)")-, CH2 and(S:O wherein nis | or 2; and R2 is hydrogen; R5 is
selected fromﬁhe groupjiconsisting of H, halo, Cs-C6 aryl, C1-C4 alkyl,
C2-C4 alkeny d C2iC4 alkynyl. According to a third aspect, there is
provided a ph ticaldmposition comprising a

Ry

wherein R, Rj, and Ry are independently selected from the group consisting of
NO,, H, halo, C;-Cy4 alkyl, C2-Cyq alkenyl, Co-Cy alkynyl, C;-Cy alkoxy, Cs-Cy aryl,
mono-, di- or tri-chloro, and mono-, di- or tri-methyl, or R3 and R, taken together with
the atoms to which they are attached form an optionally substituted heterocyclic fused
ring, or Rs and Ry taken together with the atoms to which they are attached form an
optionally substituted cycioalkyl fused ring;

X is selected from the group consisting of NRs, -(INH(CHa),)-, CHsy, CHR;5 and
CO; whereinnis 1 or 2; .

Z is selected from the group conststing of a bond, O, NH, S, CO, COO, CH;0,
CH,.NH, CONH, C,-Cy alkyl, C,-Cy alkenyl, and C,-C; alkynyl; and

R; 1s hydrogen;

Rs is selected from the group consisting of H, halo, Cs-Cs aryl, Ci-Cy alkyl, Cr-Cy
alkenyl, and C-C; alkynyl, or R; and Rs taken together with the atoms to which they
are attached form an optionally substituted heterocyclic fused ring,

or an analog, derivative, or modification thereof.



pharmaceutically-acceptable carrier and a compound having the general
structure of: 0 R\ANR2 R3 C 41 3 R4 wherein R1, R3 and R4 are
independently selected from the group consisting of H, halo and C1-C4
alkyl; X is selected from the group consisting of NR5, -(NH(CH2)")-, CH2
and CO;. wherein 1 | [ 2 ' R I o o
e e e N D
phargagic kAP PR IACHBRIYG A A RUAR PR rRRA S BIEVIasd a
pharmaceutical composition comprising a pharmaceutically-acceptable
carrier and a compounﬂlhavinifﬂigeneral structure of: Ixo~0 R, R, V
NR2\"~-NR2 O or ~N\ | / R, 4] J Rq wherein R1, R3 and R4 are
independently selecte Bzconsisting of H, halo and CI-C4
alkyl; and R, is hydrogen; P

wherein Ry, Rsy and Ry are independently selected from the group consisting of H,
halo and C;-Cy alkyl;

X is selected from the group consisting of NRs, -(NH(CH:),)-, CH:z and CO;
whereinnis [ or2; and

R» is hydrogen;

Rs is selecied from the group consisting of H, halo, Cs-Cq aryl, C1-Cy alkyl, C-Cy
alkenyl, and C,-Cs alkynyl.

According to a third aspect, there is provided a pharmaceutical composition comprising a

pharmaceuticaliy-acceptable carrier and a compound having the general structure of;

Ry

wherein Ry, R; and Ry are independently selected from the group consisting of H, halo
and C,-Cy alkyl;

X is selected from the group consisting of NRs, -(NH(CHs)y)-, CHy and CO;
whereinnis 1 or 2; and

R; is hvdrogen;

R; is selected from the group consisting of H, halo, Cs-Cs aryl, Ci-Cy alkyl, Co-Cs”
alkenyl, and C»-Cy alkynyl.

Ta



RS5 is selected from the group consisting of H, halo, CI-C4 alkyl, and
C5-C6 aryl. According to a fifth aspect, there is provided the use of at
least one compound as disclosed above in the manufacture of a
medicament for treating cancer. According to a sixth aspect, there is
provitheerihig sl damnst gise copfpidd akissyses aponsitinnthenprising a

phanapefasiaatamedicamant fosieatingAmangieaanasiswrasostated
disease or disorder. ‘According to a seventh aspect, there is provided a
method of inhibiting proliferation of vasculgr endothglial cells in a culture,
said me%l%j comprising contacting said céﬁi} ith an effective amount of a
composifivn as distfased above. Accordin lt an eightffaspect, there is
provide hod-af inhiQiting proliferatio }

f gancer.
said method corﬁprisi gc aid cells with aﬁ effe
composition as disclo

. According to a ninth aspe
provided a method okprepariihge

C-2-71 and analogs thkereof, said oz
method comprising the synthetic route of Scheme 1: R1 00el,, 0~g10

H SC-4-283 NHZ RINHH SC-2-71 NHZ (a) -HRZHHBROWN2NO

R, Cl SG5:8in R2Reagéts 2a ) arrseknihe sisqedtore i Bogmesnsehm of H,

H SG:a:124 db(ﬁ%cg};pi%to a tenth aspect, there is provided a
photoaffinity label SC-3-71 0 NH SC-2-71 H
R» 15 hydrogen;

Rs is selected from the group consisting of H, halo, C,~C; alkyl, and Cs-Ce aryl.

According to a fifth aspect, there is provided the use of at least one compound as disclosed above

in the manufacture of a medicament for treating cancer.

According te a sixth aspect, there is provided the use of at least one compound as disclosed above

in the manufacture of a medicament for treating an angiogenesis associated disease or disorder.

According to a seventh aspect, there is provided a method of inhibiting protiferation of vascular
endotheliai cells in a culture, said method comprising contacting said cells with an effective amount of a

composition as disclosed above.

According to an eighth aspect, there is provided a method of inhibiting proliferation of cancer

cells in a culture, said method comprising contacting said celis with an effective amount of a composition
as disclosed above.

According fo a ninth aspect, there is provided a method of preparing SC-2-71 and analogs

thereof, said method comprising the synthetic route of Scheme 1:
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Ry @/”ﬁ Ct sC-587
2Reagents: (@) CHaCN, AcOH (cat.), reflux 5-8 hrs cH
3
@7‘% H o 805121
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said label having the structure: SC-4-283 O aNHH /I O According to an
eleventh aspect, there is provided a method of disrupting microtubule
polymerization in a cell culture, said method comprising contacting said
cell culture with SC-4-283 0 e NH N I/ ~I 0 According to a twelfth
aspe,széc&nﬁﬁgaéa%%q a method,efidentiving anianalegset A-\H
SC-2-71 H 7c which inhibits or disrupts microtubule polymerization, said
method comprising; contacting a cell culture with a test analog and
comparing the level of microtubule polymerlzatlon in said cell culture with
the level of microtubule polymerizatjon mansggh%rmse identical cell
culture not contacted with said t erein a lower level of
microtubule polymerization in said ceﬂ cuffuré]contacted with said test
analog, compared with the level of microtu erization in said cell
culture not contacted with said test analog, is a ication that said test
analog inhibits or disrupts microtubule polymerization, thereby identifying
an analcgiwitiet! hanibesler saisitupts microtubule polymerization.
According to a thirteenth aspect, there is provided an analog identified by
the method as disclosed above.SC 4083
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According to an eleventh aspect, there is provided a method of disrupting microtubule
polymerization in a cell culture, said method comprising contacting said cell culture with
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According to a fourteenth aspect, there is provided a method of identifying
an analog of 0 e ~NH SC-2-71/H which inhibits tumor growth, said
method comprising comparing the level of tumor growth in a subject that
has been administered with a test analog with the level of tumor growth in
a sub ect with an otherwise identi I or not treated test .
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sixteenth aspect, there Is"provi a method of identifying an analog o
NH s@legydomkrpagduightheribied einylogenedipdaitemeanonl isemprginglture not

comparng e level pillapdidesssl HewiidR @LRicK @395&953@%{%5 or

membrane that has been administered a test analog with the level of

blooBiveREenifrowmin e pelotaRRise. duntheal ek Brrorbemspgoidich inhibits or
memiane RaLiraaked waibsaiddgst analog, wherein a lower level of

blood vessel growth in said chick chorioallantoic membrane administered
with said test analog, compared with the level of blood vessel growth in

said A BRSO R BILTREThBYERS ABY AP A SREIRE LT S pagmetod o disclosed

abaapalog, is an indication that said test analog inhibits blood vessel growth,
thereby identifying an analog which inhibits angiogenesis. According to a

sevenieedil aspratidheiadsareddad an avalogddentiied .oy ihe methed of
as .

]

(:leH SC2-71
Y
H )

which inhibits tumor growth, said method comprising comparing the Jevel of
tumor growth in a subject that has been administered with a test analog with the level
of tumor growth in a subject with an otherwise identical tumor not treated with said
test analog, wherein a lower level of tumor growth in said subject administered with
said test analog, compared with the level of tumor growth 1n said subject not
administered with said test analog, is an indication that said test analog inhibits tumor

growth, thereby identifying an analog which inhibits tumor growth,

According to a fifteenth aspect, there is provided an analog identified by the method as disciosed

above.

According to a sixteenth aspect, there is provided a method of identifying an analog of

8]

@(LLNH SC-2-71
BN
%

H |
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disclosed above. According to a eighteenth aspect, there is provided a

method of identifying an analog of 0 NH SC-2-71 H which inhibits cell
proliferation, said method comprising; contacting a cell culture with a test
analog and comparing the level of proliferation of said cell culture with the

level of proliferation of an otherwise identical cell culture not contacted

with saiditest ahilngandiereinss|cuiémietheldofoprptifarattompiisaidieelé vel of blood
culture cgntacted. with, said test analog, compared.with the level of .
orOIASEoH 5T oA SIS Catoay AP B8 Bl p o

test andlogwithane ieditafibivthbrsaid gesvthnaloydiitiiscodimpieliferation.
According to a nineteenth re.| ' a [ ifi

tho Tt R R TR 1S R BN A IR bt ot
provideddavkistbgracihinisteidrh lpplatiealantiianeomipes ribhineigred pjabt said

to treat, caneRr 95@5%@&9&?&%%@@%@&%%&%@% gisarderigaid kit

comprising a pharmaceutical composition comprising a therapeuticall

effectivesiaeHonisiconatbase ok 20 TR WETGE 538 analegsds & indicasion thx
appligatonAnd 8 insiristinpa materialderihedies themrlie.Aesarsinghich

to a twenty-first aspect, there is provid’ed a pharmaceutical composition
compridRie ArPREFAsEEeutically-acceptable carrier and a compound

havii%%th%}general structure of 0 R, R, N )é%g. X2 RS wherein Xl élind

2 ‘
are THABISERARATS SRR ARSI TFE GrB0Y SO ARG Ruts oy dfignethod as

disdiefep e, pyridine, pyrazine, pyrimidine, thiophene, furan, oxazole, and
imidazole, further wherein Xl and X2 may independently comprise Rl and
R2,According to a eighteenth aspect, there is provided a method of identifying an analog of

]

dmﬁ SC-2-74
N O
H )

which inhibits cell proliferation, said method comprising;

contacting a cell culture with a test analog and comparing the level of proliferation
of said cell culture with the level of prolifefation of an otherwise identical cell culture
not contacted with said test analog, wherein a lower level of proliferation of said cell
culture contacted with said test analog, compared with the level of proliferation of
said otherwise identical cell culture not contacted with said test analog, is an

indication that said test analog inhibits cell proliferation.

According to a nineteenth aspect, there is provided an analog identified by the method as
disclosed above.

According to a twentieth aspect, there is provided a kit for administering a pharmaceutical
composition to a subject to treat cancer or an angiogenesis-associated disease or disorder, said kit

comprising a pharmaceutical composition comprising a therapeutically effective amount of at least one

compound as disclosed above, an applicator, and an instructional material for the use thereof.

Te



wherein Rl and R2 are independently selected from the group consisting
of NO2, H, halo, and CI-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CI-C4
alkoxy, C5-C7 aryl, mono-, bi-, and tri- chloro and mono-, bi, and
tri-methyl (CH3), and R3 is hydrogen R4 is selected from the group

Coﬂécli%tcpﬁgcf H V\Q:% fl§§ ?%lergljsd&élv%léﬁlla é\%gng%eﬁkkﬁr&g cFIE&%I&?C&H%HSlng a

akyny Ort t0 A tWe nty second aspect, there is provided a
9133”%9?H§93&8%@313@ ﬁBéTti’é‘H EERABASTH X ishikrraeRsE feanpra CEeptable
carrier and a compound having the general structure of 0 Ri R, N/ Rp
RZ N xR Rp wherein Rl and R2 are independently selected from the
group consisting of NO2, H, halo, and|CI-C4 alkyl, C2-C4 alkenyl, C2-C4
alkynyl, CI-C4 alkoxy, C5-C77ap#,. mo#te-, bi-kand tri- chloro and mono-,
bi, and tri-methyl (CH3); R3 i§ agen; hhd R4 is selected from the
group consisting of H, halo, ¢ F I,Qa\&4 alkyl, C2-C4 alkenyl, and
C2-C4 alkynyl. 7f Brief Desétiptitn of thé Drawings F 1 Depicts the effects
of SC-2-71 agaSst the NCI 60 human cell lines Figure2 Depicts the mi a
depot g effects of SC-2-71 in A-i O cells. Figure 3 almaimal mitotic
spindieseirihby; lowl Ficrermornendprtlarssicczy FoRpHhagamy pogsiiing of

D%'t%%&%‘ﬂc?%?orﬁ%ﬁ& ﬁ%ﬁﬁ%%%%éﬂﬁy? %M&Dtﬂ"ﬁ@?@n@ﬂhr@n,%zole, and

imidazole, further wherein X; and X, may independently comprise R; and Rs,

wherein R; and R, are independently selected from the group consisting of NO,,
H, halo, and C;-Cy4 alkyl, C2-Ca alkenyl, C4-Cy alkynyl, C1-Cs alkoxy, Cs-Cy aryl,
mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CHs), and
R; is hydrogen;
R. is selected from the group consisting of H, halo, Cs-Cg arvl, C;-Cy alkyl, Co-Cs
alkenyl, and Cy-C4 alkynyl.
According to a twenty-second aspect, there is provided a pharmaceutical composition comprising

a pharmaceutically-acceptable carrier and a compound having the general structure of

Qm

Rp

wherein R and R are independently selected from the group consisting of NO;,
H, halo, and C;-C; atkyl, Co-C4 alkenyl, C2-Cq alkynyl, C;-Cy alkoxy, Cs-Cs aryi,
mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CH;);

Rj; is hydrogen; and

R. is selected from the group consisting of H, halo, Cs-Cy aryl, C1-Cq alkyi, C>-Cy
alkenyl, and C,-Cy4 alkynyl.

7t



SC-2-71. Figure 5 Demonstrates a sexpmum alignment of PM tubulin

with the known x- ray. strumme. Figure 6 Demonstrates the docking of

SC-2-71 into the PItt homology model. Figure 7 Demonstrates the fle ble
FRFIPHoR S5t I PHB S artmiiy label SC-4-283. Figure 8

Dem@ugpireTpitingiapiiicalyct BT SC72 spkindill JURsD Bt aack

¢ sels in vivo in the chick chorioallantoic membrane (CAM) model
alled Descrlptlon of the Inventlon Abbrewatlons SFCI 5-fluorotuacil

~agld analysis IIMv C- huntan mlcrovessel endothellal cell HUVBG hmnan
umbilical vein endothelial ceE IL inierleul;in LV-lencovorin MDR-

aultidFigpre S SEErRNmNE
: Wgz%ﬁ%g&slolgzm Pgp- P glycoprotein Rr-

reltlv resistance VEGF- vascular endothelial growth factor 5 Definitions
In de SHETRG JAPPLES PG RmTREs Flits oF walo gy wek 3

uged in accordance with the definitions set forth below
SC-2-71.

Fignre 3 Demonstrates 2 sequence alignment of BII tubuiin with the known x-
. Tay. strochore,

Figure 6 Demonstrates the docking of SC-2-71 into the BIT homology model,
Figure 7 Demonsiraes the flexible docking of fhe potential photoaffimity label

© SC-4-283.

wure 8 Demonstrates photographically that SC-2-71 inhibits the growth of blood
vessels in vivo in the chick chorioaltantoic membrane (CAM) model.

Detailed Description of the Invendion
Abbrevisfions
SRU- 5-fiuorouracil
CAM- chick choroallanicic membrane
CoMF A- comparative molecnlar field anatysis
HMEC- human rmicrovessel endothelial cell
HUVEC- homen nmbilical vein endothelial cell
IL- iniertenkin |
LV-lencovorin
MDR- mmltidrog reggtant
MVD- microvessel density
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As used herein, the articles "a" and "an" refer to one or to more than one,
i.e., to 10 at least one, of the grammatical object of the article. By way of
example, "an element" means one element or more than one element. A
WaBGEH B tisorder is "alleviated" if the severity of a sympt8RT3ISf{as019244
disease, condition, or disorder, or the frequency with which such a
symptom is experienced by a subject, or both, are reduced. 15 As used
herein, an "analog" of a chemical compound is a compound that, by way
of example, resembles another in structure but is not necessarily an
isomer (e.q., 5- flugrouracil is an analog of thymine).
"Angiogen@r sEEr8 Yisease or disorder refers to a disease or
disorder aggoeimeckwithkaberrant angiogenesis or a disease or disorder

reliant on ag}%agg%assi ér%g dgtﬁgﬁgesgwﬁg%iessell denfity are
encompass Withif the term angl(%ene&s- associated.
"Anti-proliferative,” as used herein, refers to the ability of a compound to
impede or inhibit cell proliferation. As such, the compound may act directly
on a cell or may act indirectly. For example, in the context of cancer, a
cancer cell B&fBddhibited. 25 from proliferating by depriving it of blood

supply. Theerw.rant:prolfierativetdossnridaferidaparicmafology will be used
mechanism by which proliferation is inhibited or impeded. The term
"can&ﬁwgg%éc@dvﬂ @I%%?gﬁ%gﬁﬁseﬁeﬁs%ﬁ’éﬁ%?gﬁon of cells whose unique
trait-loss of Aoned beositrdls-retselits ‘fad\andardotefkis ticarsustiesiore than one, i.e., to
nregitalac orandlt dagi ol dllsiolialian. BealdIssy S IARIA. A “an clement”
1%etastzafégl}%: ]I%x’amp es include, %@but areenot limited to, breast cgnc’:e?fle emen
prostasanssameicmpationtean e eapileaneincer, 8 WO 2005/117876

PCT1US200%{R4234¢4askiacancaleiMatangmes RABEISANE SAAFRIM of the disease,
colorectal cancer, renal ca%cz{r, leukemia nﬁn ilmﬁ?lécell carcinoma, and
,B L] C &

lung SARREPP A (lSGH HePL i FeaRi R AN PUBH &% Rerienced by a
chensitgtaoon potiydrethaiznadybe produced from another compound of

jymilaar Stryctured.ong of QIR 3RS AR GRIBSEIAS0L iRt A that, by
alkyl, acyl, or amino group.
way of example, resembles another in structure but is not necessarily an isomer (e.g., 5-
fluorouracil is an analog of thymine).
“Angiogenesis-associated” disease or disorder refers to a disease or disorder
associated with aberrant angiogenesis or a disease or disorder reliant on angiogenesis.
20  Changes in microvessel density are encompassed mthm the term “angiogenesis-
asscciated.”

“Anti-proliferative,” as used herein, refers to the ability of a compound to
impede or inhibit cell proliferation. As such, the compound may act directly on a cell or
may act indirectly. For example, in the context of cancer, a cancer cell can be inhibited -

25  from proliferating by depriving it of blood supply. The term “anti-proliferative” does
not refer to a particular mechanism by which proliferation is inhibited or impeded.
The term “cancer,” as used herein, is defined as proliferation of cells whose
unique trait—loss of normal controls—ryesults new characteristics such as unregulated
growth, lack of differentiation, local tissue invasion, and metastasis. Examples include,

30 but are not limited to, breast cancer, prostate cancer, ovarian cancer, cervical cancer,



The term "disrupt” as used herein refers to the ability of a compound of
the invention to inhibit microtubules from polymerizing or the ability of a
compound of the invention to induce at least partial depolymerization of

- WO 20§t Ubules. "Homologous” as used herein, refers to tAETSURAf019244
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sequence similarity between 10 two polymeric molecules, e.g., between
two nucleic acid molecules, e.g., two DNA molecules or two RNA
molecules, or between two polypeptide molecules. When a subunit
position in both of the two molecules is occupied by the same monomeric
bunlt LS i if a%wn in each of two DNA molecules is occupied by

enlne R e A IR B BRSNS SO SOHNECHR SRR PP fomeiSTo lricemi,
mmmmmmm@gum&s function of the number of matching

or homgl it] f.half (e [\ sitions in a polymer ten
subunlts in Iength; the p05| |ons%|n£fo om%lt%) 128 SEme Sygpond
BB HeomvereBau e@m@glarféﬁ@%ﬁmwmgﬁgmﬁm HrR0%madtheteps,

@,qg}@m,eglgﬂigf(ﬁ 1,9 a@@g@r&?@ us, the two sequences
share 90% homology. Byway example, the DNA sequences

IATTEEEE D EREnensriEE SpYhiaros sernewdivdibm,
immmymuseﬂ@mawmﬁ{w&&a%ﬁg% HOSSRIIBHERNRH of the
ﬁggggnt %Oen%%baetti/veen rﬁucl?g,i‘éde or.amino acid sequences can be

™ E RS-

accompllshe using a ma > a
mathe%ﬂm&ba@@i’ﬂsmsaéhmmﬁefmmamm ﬁmﬁem@:ﬂﬁ&sﬁ&ﬂﬁeﬁy between

%H 264- 226 |égu%ledéja Q&%, |n ngn%,&{éc J>J'I g%@%rgg I%’%%I
m@&aﬂw'w@%wmmmmmimmeﬂmtma

MNBAS s XRIAST Bosra B REAUS U 858k £7990. 4, Mol Biol
ﬁS :403-410), and can be accessed, for example at'the Nation P enter

ot GBS RROTh TN AL BE W orel srles it bramsic @b siPrine, then
ahaplgemdmskf%tﬁheﬁ %%@@&D%@%&M&? HReRBLAS lHHOHAT: 2 direct
ém%%%]at%g bIasDts %tr?t]ggNCBl \széeb site), ,using, the following (. five

parame ers: gap pena — 2"—-»9
mmmwmmmmmmm@mmﬂ&omm%@avwd

RabeRXRECIANIGNYAIEAAA ANE WL Size = 11 £8o, homologous, if 90% of the

positions, e.g., 9 of 10, are maiched or homologous, the two sequences share 90%

homolegy. By way of example, the DNA. sequences I'ATTGCCS and 3TATGGC S’
share 50% homology.,

As used herein, “hormology” is used synonymousty with “identity.”

The detzrmination of percent identity between two muclentide or amino acid
sequences can be accompiished wsing a mathematical algorithm. For example, a
mathematical algorithm useful for comparing two sequences is the algorithm of Karlin
and Altschul (1990, Proc. Natl. Acad. Sci. USA 87:2264-2268), modified as in Karfin
and Altschmi (1993, Proc. Natl. Acad. Sci. USA 90:5873-5877). This algorithm is
incorporated into the NBLAST and XBLAST programs of Altschul, et al, (1990, I. Mol
Biol. 215:403-410), and can be accessed, for example at the National Cexnter for

- Biotechnology Information (NCBI) world wide web site. BLAST nucleotide searches

can be performed with the NBLAST program (designated “blastm”™ at the NCBI web
site), using the following parameters: gap penalty = 3; gap extension penalty = 2;



obtain nucleotide sequences homologous to a nucleic acid described
herein. BLAST protein searches can be performed with the XBLAST
program (designated "blastn” at the NCBI web site) or the NCBI "blastp”
Wwoogremi7esing the following parameters: 5 expectation valwe 1@0Qpas/619244
BLOSLM®62 scoring matrix to obtain amino acid sequences homologous
to a protein.molecule described herein. To obtain gapped alignments for
comparison purposes, Gapped BLAST can be utilized as described in
Altschul et al. (1997, Nucleic Acids Res. 25:3389-3402). Alternatively,
PSI-Blast or PHI-Blast can be used to perform an iterated search which

detectsstigteinpradditionhipydbernieeh=10 rrpkduies frlvedidretstivpships = 11 to

betwepnmalerias & @&é@@{&&mmgﬂ aMNRAHBIARGein. BLAST
BLAST, Gapped BLAST, PSI-Blast, and Pm-Blast rograms the default

paradfOlERSRiFhsT S&p BERFE TBE THE for K BRASA ST am N istigmiofchipsin” at
be ugediTBERYCRAY ddeniNCIR MERR W ERANARSESTEafollewRiarPIRRELrs:

usmg techm ues 15 descrlbed ab ve with or withou

oA E e ke T L SRS SRR B S A e degpgnces
count@mm@mma mmmmweaﬁwmd h@fems t@'dlmbtailm inppddealignments for
compy % Ws%@t@ﬁb&%&%ﬁ&@lo&@%%eﬁﬁﬁﬂ%%?&ﬂ)&”ﬁé‘li{%chxﬂ etal.

such as cell proliferation, tumo grovvth or angiogenesis. Prefera

mh.bﬂ@ﬁ’ﬁs%@t%’éé@%% Pors prsrapflsirat vovelst Bhot, Oé%ﬂ -Blast can be
moreuﬁé@ft%r?&hé&y@41@@&&@%@%@1&&&%@@@%réfhﬁéﬁélﬁfiﬁ)ﬁeﬁveen

IR S et ) el e
expré¥simnuiihioly muau.@e@w Baf) Mgkl thie audsSHilritias pfdhems, the

pep“g&'ag\fhﬁ'pgrégllgg@g%?t@et Kt for ﬁfi%ﬁagn @'ée‘?éa%tematﬁx? ﬁ?eﬂﬁg‘i’)‘%anbe

diseases o ers reC|te herein’O
instriidnal material may describe one or more methods of alleviating

the diseasegRrdisehelRISifa Ak A dissiieala éﬁémaexﬁﬁﬁed using techniques
instructignal material of the kit of the |nvent|on may, for exa Eﬁe be

é?fuxéb“lﬂaé@&h?éﬁw@rs%‘éﬁllar‘?8ﬁ?a‘ﬁ’§1’tﬁév"a@‘i’ﬁﬁéﬁ°é‘6ﬂ$pﬁlj’ﬁd fRIRgHng percent

be shippad togethity witbtananhtainercaiaid contains the identified

ZZL“;‘;;‘;S Omﬁ%%m%ir'%}t’%%;% sty giongmateialpaay BE.SIRRSSha of the
invention to reduce or impede a described function, such as cell proliferation, tumor
growth, or angiogenesis. Preferably, inhibition is by at least 10%, more preferably by at

20 least 25%, even more preferably by at least 50%, and most preferably, the function is
inhibited by at least 75%. ‘

As used herein, an “instructional matexrial” includes a publication, a recording, a
diagram, or any other medium of éxpression which can be used to communicate the
usefulness of the peptide of the invention in the kit for effecting alleviation of the

25  various diseases or disorders recited herein. Optionally, or alternately, the instructional
material may describe one or more methods of alleviating the diseases or disorders in a
cell or a tissue of a mamimal. The instructional material of the kit of the invention may,
for example, be affixed to a container which contains the identified compound invention

or be shipped together with a container which containg the identified compound.
30  Alternatively, the instructional material may be shipped separately from the container

10



10 WO 2005/117876 PCT/US2005/019244 with the intention that the
instructional material and the compound be used cooperatively by the
recipient. An "isolated nucleic acid" refers to a nucleic acid segment or

WaghEMich has been separated from sequences whict fisfiR317149244

naturally occurring state, e.g., a 5 DNA fragment which has been
removed from the sequences which are normally adjacent to the fragment,
e.g., the sequences adjacent to the fragment in a genome in which it
naturally occurs. The term also applies to nucleic acids which have been

substantjall rified from, gther components which naturally accompany
the nucf?ej"lﬁj:t:ﬁéal%|%| g pﬁ% or %ﬁ mgar?érr% egf‘r%la%v "‘i%%"r?%%ﬁ%%ﬁg%‘* ubed
accorpgrnsyitsieltiy dwlrcTiséendérm 10 therefore includes, for example, a

recombinantl) N@oﬂﬁ@ﬁd&%@&ﬁ%ﬂﬁﬁg i@@lﬁtcl@?g%ﬁd@g&r@ﬁt Br 'gﬁ%]?egt which

autonomously replicating plasmid or virus, or into the genomic DN/
prokafgdRsBriseRaisbiEo s pRas e ndishilmkitin aratwdis aerdng stas: e, a

ascDNANOI faggenemic-aLabhAnragmentRiaduseshinnRe RigeH aatrictony
enzym die%%%til%n)énde endent of other seqﬁuéxnces.,l also includes a .
recombinant BNA Wieh 15 Part OF SEENHFHANYERLR M arsT sl dridRgRome in

polypwbiideisebuelc ecdirle §hottreraisesppBeifiodiual shuelghbtidech have been
sequ ING: A0 34N ' " inel leotide .
e AR S AU R S e

the s@f® &l dert Batheneetanie wbithasemibrasssavapeitdodes cell. The term

pEote thsrafet RN INGIEBINT aRSndihA% tBel WBI8INs Mdorporated into a
“instructional material" incllé%es a pub,licat':on, a recording, a diagram, or

any ofREPHEH GBI oEs B S R BRI ateomis DNA of
useficieskanfdieecarkpysition oftibk drisentionstprittedasigniéad gses THONA or a
instructi rial of t it of the inveption may..for example,be .

affixe é%%%ﬁléé?l?gﬁrﬁle% %ﬁ%?%ﬁ%t%‘fﬁ%ﬂ%é% m%ro%eﬁ)léc‘)lﬁﬁg Pﬁ’g@}% 8 S‘“ & stion)

togetHelchftHatdimsewisescdhibindntiedes cranpdyitm DA whithehpart of a
tfie ingfpiefional-natanabmmy.Rs ggj%q ¥ from the container

with the intention that the instructional material and the composition be
used coop e%%@tbvmﬁe @gmm_a nucleotide sequence encoding an amino acid

sequence” includes all nucleotide sequences that are degenerate versions of each other
and that encode the same amino acid sequence. Nucleotide sequences that encode
proteins and RINA may include introns. |
20 As used herein, an “instructional material” includes a publication, a recording, a
diagram, or any other medium of expression which can be used to communicate the
usefitlness of the composition of the invention for its designated use. The instructional
matetial of the kit of the invention may, for example, be affixed to a container which
contains the composition or be shipped together with a container which contains the
25  composition. Alternatively, the instructional material may be shipped separately from
the container with the intention that the instructional material and the composition be
used cooperatively by the recipient.
As used herein, the term “purified” and like terms relate to an enrichment of a
molecule or compound relative to other components normally associated with the
30  molecule or compound in a native environment. The term “purified” does not

necessarily indicate that complete purity of the particular molecule has been achieved

it



As used herein, the term "purified" and like terms relate to an enrichment

of a molecule or compound relative to other components normally

associated with the 30 molecule or compound in a native environment.
Waeotsrm78purified” does not necessarily indicate that compbete yrasitymb244

the particular molecule has been achieved 11 WO 2005/117876
PCT/US2005/019244 during the process. A "highly purified" compound

as used herein refers to a compound that is greater than 90% pure. As

used herein, the term "pharmaceutically acceptable carrier" includes any

of the standard pharmaceutical carriers, such as a phosphate buffered
salinewshigtinnphovaien,. emgiBignsisethcaspouatl/ watesddieyaiesel to a compound
emulailgpisanéjat\ég 'ou?[gy/%)elslr gf wetting agents. The term also

encompasses any ot thé fgen’ts approved by a regulatory agency of the :
US Federal4yosssrhivesin,dhdisted Tplirersnbbaimacopelddonuise’ imcludes any of

a”imﬁié'S{M%ﬂé}ﬁ%@ﬂﬁcﬁ*émg&ﬁ%@%%gﬁﬁé gﬁﬁé%&@&iigi@soluﬁon,

mammal, including a human. 10 As used herein, the term "treating”
includEdhHEpRiaRisH RS Bhudimatense e i andition, d ansivuianasof
the syrapiQrageassoriateawilkha speeiicseisarder Ok SRRNUBHRAAYEY a regulatory

preventing or.eliminati id symptoms, A "prophylactic” treatment_is a
ont T AN Lot o L2 FERP OIS B AOPE K PSR A Lo e i
diseasdnmlseixkibimphiyoeasly signs of the disease for the purpose of
decreasing isk of ' y. associated with th

disease. A "'%:ees‘rga %ﬁti&%%%%%?%%%%ﬁean%%ﬁﬁ %131?3%%% a:hgﬂlba]%ct

#ho exhibitéstepishercintisiisgi foreaagunsdudes puiphiriatisry the specific disorder
elimipatipghthasesigRsifothgippeptipaliveliestiveanplatef®c disorder or

compound. is that amount of compaund which is sufficient to provide a
bene‘fft’:'?gfté%eaﬁgé R T PG R D6 e BB BN o isPaCR A ASt sy clgeatoment
As used thereiegttihintizintelteatinghilpcludesdosphylatibhfthe: spacifiease or
disease. disorder, or condition, or alleviation of the symptoms associate

b X
i S L SO AN Al A e
Blimidetrersadahmpapapsociated with the disease.

A “therapeutic” treatment is a treatment administered to a subject who exhibits
signs of pathology for the purpose of diminishing or eliminating those signs.

A “therapeutically effective amount” of a corapound is that amount of
compound which is sufficient to provide a beneficial effect to the subject to which the

20 compound is administered.

As used herein, the term “treating” includes prophylaxis of the specific disease,
disorder, or condition, or alleviation of the symptoms associated with a specific disease,
disorder, or condition and/or preventing or eliminating said symptoms.

As used herein, an “effective amount™ means an amount sufficient to produce a

25  selected effect. For example, an effective amount of an antimicrotubule agent is an

amount that disrupts the dynamic response of microtubulins.

Chemical Definitions

As used herein, the term “halogen” or “halo” includes bromo, chloro, flucro, and

30 iodo.

12



As used herein, an "effective amount” means an amount sufficient to

produce a 25 selected effect. For example, an effective amount of an
antimicrotubule agent is an amount that disrupts the dynamic response of
waictshugns. Chemical Definitions As used herein, the termdéhakugeniiors
"halo" includes bromo, chloro, fluoro, and 30 iodo. 12 WO 2005/117876
PCT1US2005/019244 The term "haloalkyl" as used herein refers to an

alkyl radical bearing at least one halogen substituent, for example,
chloromethyl, fluoroethyl or trifluoromethyl and the like. The term "C1-C"

alkyl" wherein n is an integer, as used herein, represents a 5 branched or
linear alkyl 3#6&%&1#@2\5@% ahased beeeapedme ¢ omibel eilisatborring at least one
atomalby@icatvithe Falkyhaiodruinckee DUl are antltpieiRomatiy nd the
ethyl,.n- propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl,

hexyl, and the like. The term "C2-C, alkenyl" wherein n is an integer, as

used hereirilre preséfis(antiotTintcatin urisatuistedhianshieieanitinepfesents a
GrOURRAE F9RL2 e Gl pumibend  SLCAbOR Aloms and b,
least one double bond. Examples of Such groups mcSI%c?e,%u are no

limitetiorss-1 JompahyICotor aliahgrowrs pokediie by 2t botdinyiteA dxengthyl, ethyl, n-
PentryhyBReh-HepKeUTNCIBIINGE 26 bal ey A HIRESIR IS AR INIEIRL Tike.

refers to an ynsaturated  branched or linear, group having from 2 to the
specified n%%@?‘ﬁf éé‘rﬁe)ﬁﬁé‘iﬁ%s%%ﬁe&% 05 LS e RBRE DR, represents an

Exampifisiofiyuchgueatpd ineldatel diuirae noblimiadd Golrepidpecified number
-Propy. - n -hutynyl, 1-pentynyl, and the, like,. The term "C3-C

@ycloalﬁ:%?\%vﬁ%r%?n%ﬂf N ?rlg%%%ésjgcr%?%;éc o%;oa%(ﬁn &AS! 5 lSJ'tl)(}ﬁ SV els &ﬂ}ﬁ% but are

cyclowdimiieddinHeprgiearid yutooetyl 1 Adubeihdrdituthey tehexenyl, pentenyl, and

"optigpaty.substituted" refers to from zero to four 20 substituents,

wherein the substituents are each independently selected. Each of the

independerttlf &88clet SuNSHRIENORRE) Bdsthe 18k BidRerahtarated
othebsubbédugtiscar group having from 2 to the specified number of carbon atoms and at

15 leastone triple bond. Examples of such groups include, but are not limited to, 1-
propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, and the like.
The term “Cs-C;, eycloalkyl” wherein n = 8, represents cyblopropyi, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl. ‘
As used herein, the term “optionally substituted” refers to from zero to four
20 substituents, wherein the substituents are each independently selected. Each of the
independently selected substituents may be the same or different than other substituents.
As used herein the term “aryl” refers to an optionally substituted mono- or '
bicyclic carbocyclic ring system having one or two aromatic rings including, but not
limited to, phenyl, benzyl, naphthyl, tetrahydronaphthyl, indanyl, indenyl, and the like.
25 "“Opfionally substituted aryl” includes aryl compounds having from zero to four
substituents, and “substituted aryl” includes aryl compounds having one or more
substituents. The term (Cs-Cg alkyl)aryl refers to any aryl group which is attached to
the parent moiety via the alkyl group.
The term “heterocyclic group” refers to an optionally substituted mono- or
30 bicyclic carbocyclic ring system containing from one to three heteroatoms wherein the

heteroatoms are selected from the group consisting of oxygen, sulfur, and nitrogen.

13



As used herein the term "aryl" refers to an optionally substituted mono- or
bicyclic carbocyclic ring system having one or two aromatic rings

including, but not limited to, phenyl, benzyl, naphthyl, tetrahydronaphthyl,
Wielaewli iAgienyl, and the like. 25 "Optionally substituted aryPGAEIGeROS/ Br3A44
compounds having from zero to four substituents, and "substituted aryl"
includes aryl compounds having one or more substituents. The term
(Cs-Cs alkyl)aryl refers to any aryl group which is attached to the parent
moiety via the alkyl group. The term "heterocyclic group" refers to an
optionally substituted mono- or 30 bicyclic carbocyclic ring system

containing froff & eEcth the traterbeime iviafamione ertieraliyowistirged mono- or
selectgidyiipiniliR GiitniegReiINGOfiox e br SHfutoaRE Y8R AR W Prom one

2005/117576 PCT/US20051019244 As used.herejn the term "heteroaryl”
o ME TR At g A e B

systefikhaving one or two aromatic rings containing from one to three

heteroatomsygnd inchydes; butis not linited o, éﬂgx%u}é&ieed‘xr"sgg{é%&%%‘a%le T-to 12~

the like. 5 The term "bicyclic” represents either an unsaturate

saturdBsaeeas bridess eolusrdrhisurli eaberetins: fibe dibveliciinemaorbeinguched at

Siable UGS The (oam InCuge, b o noL i o Tanpyt e o it

~ stable structure. The term includes, but is not limited to, naphthyl,

dicyc%’h%@#ﬁ?é&é%ﬁ@%’ﬁfﬂ, Cg??ﬁ"%ﬁﬁwlﬂw E56unds of the present

invention coiﬁpimmmmﬂmﬂr@wméﬂ%ﬂﬁm&ﬁmﬁﬂmﬁh@@ﬁ@wmkﬁeﬁic
Georanse W e Raee M NGRS LR I8 0083 101 JEIOR2IEat does

the stereochemistry is to be Understood as embracing all the varous

opticAlaseriersiedbe veireashesisiic fiddarsstheredfasTimboarmgosih e ofrious

the pigsRAL IBRHNOR WAy R¥istiitaHiomerieforms and the invention
includes both mixtures and separate individual tautomers. For example

1ers mp
the 15 folloWGERRRUETE ORPRRISIHHIEPOR TS Fafstdednttamarigdpenstand the

the stisettties includes both mixtures and separate individual tantomers. For exarple the
15 following structure:

N

N NH

\“—‘*‘—/ is understood to represent a mixture of the structures:

N/\NH HN/\N

S —

20 The term “pharmaceutically-acceptable salt” refers to salts which retain the
biological effectiveness and properties of the compounds of the present invention and
which are not biologically or otherwise undesirable. In many cases, the compounds of
the present invention are capable of forming acid and/or base salis by virtue of the
presence of amino and/or carboxyl groups or groups similar thereto.

25 Pharmaceutically-acceptable base addition salts can be prepared from inorganic
and organic bases. Salts derived from inorganic bases, include by way of example only,

sodium, potassium, lithium, ammonium, calcium and magnesium salts. Salts derived



NNFI HNV~/N and 20 The term "pharmaceutically-acceptable salt" refers
to salts which retain the biological effectiveness and properties of the
compounds of the present invention and which are not biologically or
Bthegisedimdesirable. In many cases, the compounds of tREkEgeie19244
invention are capable of forming acid and/or base salts by virtue of the
presence of amino and/or carboxyl groups or groups similar thereto. 25
Pharmaceutically-acceptable base addition salts can be prepared from
inorganic and organic bases. Salts derived from inorganic bases, include
by way of example only, sodium, potassium, lithium, ammonium, calcium

and nYAGhSERT QAR BdeaRThASE o) N sbiostedts P pemary, secondary and
P?:/té]cﬁa%&ﬁﬂk@,&ﬁéh @r@m;alrdgﬁmeﬁpmn@iﬁﬂ@s, hﬁ&@;ﬁ@%@ﬂ&{ﬁgﬁﬁmd alkyl
salts of primary, secondar ertiary,amines, such as allcyl amines, .
koA AR L B et AT ML s g dmies,
al kyl)cﬁ@ﬁm@é,ﬁlﬁi@@m QMH@U’ h&@@@!ﬁhﬁﬁ@@b@h@ﬂﬁsdmmyhted alkenyl)
amingsfialkaribaminasushpied abeARMGS GURAIHED amincs
alkenyl) 5 amines, trs(uubstituted alkenyl) amines, cycloalkyl aminges, ’
di(cy%&(&ﬁ?%?%?r?é%ﬁn% EPeigaiR ystmed. suinssidiseheiisisdIrkyloalkyl amine,
am?zsefSubHﬁlub&iHyt&@gmlﬂlﬁﬂilyé@%m&iw Bﬁﬁ_’ﬁé( E@?j&){{fl@ﬁblkéﬂﬁj BRESs,
cycloalken ines, di(cycloalkenyl) amines, tri(cycloalkenyl) amines
s R 5 R A B L O OIS A Sy loalkenyl
trisgtmﬁmneuimhﬂﬁialhd my@laaﬁhae_gl mgﬂleﬁ;rﬁrmrdimglgﬁmjhaﬁiﬁ@ﬂyi_aryl amines,
AninEgeA i helERRL LaTINES, dhRislodt ATIES  IHIelefoA. AiNeS, o
heterocyclic’amines,  diheterocyclic amines, triheterocyclic ammes, fixed
di- anbibfieErATES Wiiers Ailrigscits erinessaisaduBntobini theiaeninbearet least
e Al i S A
alkyl, alkenyl, substituted alkenyl, cycloalkyl, substituted cycloalkyl,
cyclo‘éﬂﬂ%{ﬁ%gﬁ%ﬂhﬁnﬁgW%ﬂl%I%Wlhé‘ﬂ@?BH}S?F} %%e%%fg?éﬂ@%
and thebdiketedlspclnakydeg deelhmineahdierethe dwalieminleel, heteroaryl,

bstj 09 ith the amino nitrogen, form a heterocyclic_or
ﬁéte%ﬁ%ﬁ%ﬁﬁ i)f% ?({éevnywp ésllflj?osllﬂ(t:a%%&;mn% aines. uﬁ e, é@eg‘v’é%y%fthme
exaniplstensptissedylaitinke amino nitrogen, form a heterocyclic or heteroaryl group.

Examples of suitable amines include, by way of example only, isopropylamine,

trimethyl amine, diethyl amine, tri(iso-propyl) amine, tri(n-propyl) amine,
ethanolamine, 2-dimethylaminoethanol, tromethamine, lysine, arginine, histidine,

20  caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine, N-
alkylglucamines, theobromine, purines, piperazine, piperidine, morpholine, N-
ethylpiperidine, and the like. It should also be undetstood that other carboxylic acid
derivatives would be useful in the practice of this invention, for example, carboxylic
acid amides, including éarboxamides, lower alkyl carboxamides, dialkyl carboxamides,

25  and the like.

Pharmaceutically acceptable acid addition salts may be prepared from inorganic
and organic acids. Salts derived from inorganic acids include hydrochloric acid,
hydrobromie acid, sulfuric acid, nitric acid, phosphoric acid, and the like. Salts derived
from organic acids include acetic acid, propionic acid, glycolic acid, pyruvic acid,

30 oxalic acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric

15



trimethyl amine, diethyl amine, tri(iso-propyl) amine, tri(n-propyl) amine,
ethanolamine, 2-dimethylaminoethanol, tromethamine, lysine, are nine,
histidine, 20 caffeine, procaine, hydrabamine, choline, betaine,

wo es3hylenediamine, glucosamine, N- alkylglucamines, the %wes
Ik

L

10

15

20

piperazine, piperidine, morpholine, N- ethylpiperidine, and the

should also be understood that other carboxylic acid derivatives would be
useful in the practice of this invention, for example, carboxylic acid
amides, including carboxamides, lower alkyl carboxamides, dialkyl
carboxamides, 25 and the Ilke Pharmaceutlcally acceptable acid addition

EATELRO] 1Tt nafieahiion X%gi
=Ty MloTelisF: -ggglgstbncludedrchl%ﬂéaﬁ@g hydrobromlc aC|d sulfur??:
acid, nitric acid phosphoric acid, a %m organic
aC|ds |nclude acetic acid, propionic acid, glycollc acid, pyruvic acid, 30

gﬁgl&;ﬁ@iﬁg&ﬁg@ succinic acid, maleic acid, fumaric

acid, t ar c 15 WO 2005/117876 Pcr/05 /01 acid, ¢ acid ¢ add, cmmamr.

acid, ¢ dﬁﬁlﬁ%ﬁm@n&ﬁm&mmmw@sw@meeamﬂ

EfGadimenisnidhedavestions Thaldomids @aewnbalow) was

develogev(%;lmlxrzl1 the 1950s by Chemie, GrOnentr%@of Gennanlé%%ngg sickness in
orttoxic Tsedadve. It was widely used to Prevent sickn=

Pregnantwomen. phthafirride glutahhﬁiﬂﬁdgtgil@afmﬁﬁeil N~~O 0

Tfiaffdonide 10 In addition to its sedativeceffgcts’in’, an association was

reported of teratogenic limb defe m=makghalidomide usage.

Aside Isom this serious teratoge iac/dffe _ t_h_e)ﬁe’cms, the drug does

have c value: (1) for its

@]
Thalidomide

In addition to its sedaiive effects in humans, an association Was reported of
teratogenic limb defects from maternal thatidomide usage. Aside from this serious
teratogenic effect on the fetus, the drug does have therapentic value: (1) for jis
immunosuppressive effect in the freatment of graft versus host disease; (2) in the
treatment of leprosy; and (3) for inflammmatory dermatoses. Furthermore, thalidomdde
has significant anfi-angiogemc activity, and as a resnlt, is fmding more extensive
clinical use in the trestment of varions cancers, particularly in cancers having a poor
Proguosis due to microvessel density (¢.g. multiple mveioma and prostate cancer), Ant-

-angiogenic thalidomide derivatives have been previcusiy aescn'bed, mcluding a

derivaiive wherein the giutarimide ring is replaced with a pheny! group, leading to an
active compound named, BROWN1,

0 o) 0
ooty el
O H ‘ : ‘H E \i
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iusmun effect in the treatment of graft versus host disease; 72) in the
treatuent of leprosy; and (3) for inflammatory dernmoses. " ., thalidomide
15 has significant anti-angiogenic activity, and as a result, is finding more
WO 20858 ive clinical use m the trealment of various canc@kST/BEHRREMEE4Nn
cancers having a poor prognosis due to microvessel density (e.g. multiple
myeioma and prostate cancer), Ant angiogenic thalidomide derivatives
have been previously described, including a derivative wherein the
glutarimide ring is replaced with a phenyl group, leading to an 20 active
S(:o pound name , BROWN1. O Q %0 GEM.~NH 3d Gen'NHHH
PEESTH® SRS 005 PRESTE BE U520 nbfbalimie

' Iltsewbm&i mﬁtﬁh&rﬁh&m&@mﬁsmm&@q&m&ﬁﬂ:ﬁy& (MgEpANsie e ieed

%E?#% 0 pu }b%&%ﬁ%{ﬁ% I@g(ﬁxﬁ)ﬁg%@oﬂed gumazo inone

e%@@t@@bfww mwmfmmsr eptinssetbeetin) td-g%Mdeéﬁm&l
5 cobfpwrhesnfurhesapimized hereinto.generate nave ﬁ%@% e to

C- -71 which as disclosed herein has enhanced e

E ﬁ?%ﬁlﬁ@%%&ﬁ%@%&@ﬁﬂ@@%%ﬁ§@%ﬁ%@@lon
canderadeopbanEdarhenyitfeibe RRSANHYHIBBAGOmBEURE IS R uided

ool hav'ng thﬁn%]eneral structure: 0 R\Z 1\ 3/J 10 wherein R, is
independently selected from the group consisting of N02, H. halo,

. 0
I\\JLN&

£

|
Py § I

10
wherein R, is independently selected from the group consisting of NOs, H, halo,
and Cy-Cy alkyl, C2-Cy alkenyl, C,-Cy alkynyl, C;-Cs alkoxy, Cs~Cy arvl, mono-, bi-,
and fri~ chloro and mono-, bi, and tri-methyl (CHa;
wherein R3 and Ry are independently selected from the group consisting of NO,,
15 H, balo, and C;-Cy alkyl, Co-Cy alkenyl, Co-Cy4 alkynyl, C;-C; alkoxy, Cs~Cy arvl, mono-
, bi-, and tri- chlore and mono-, bi, and tri~methyl (CHg), or R; and R, taken together
with the atoms to which they are attached form an optionally substitrted hsterocyclic
fused ring, or Rz and R4 taken together with the atoms to which they are attached form
-an optionally substituted cycloalkyl fused ring;
20 X is selected from the group consisting of NRs, ~(INEKCHy)y)-, CHa, CHR s and
CO; whersinn is 1 or 2;
Z is seiected from the group consisting of a bond, O, NH, S, CO, COO, CH0,
CHaNH, CONEH, Cr-Cq alkyl, C-C, alkenvl, and Co-C, alkynyl: and

17



and CI-C4 alkyl, CZ-C4 aikenyl, C2 -C4 alkynyl, CI-C4 alkoxy, C5-C7 aryl,
mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CH3); wherein
R3 and R4 are independently selected from the group consisting of NO2,

WO 20051188 halo, and CI-C4 allcyL C2-C4 alkenyl, CZ-C4 aeRiiis2@5/Q42akoxy,

10

15

30

C5-C7 aryl, mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl
(CH3), or R3 and R2 taken together with the atoms to which they are
attached form an optionally substituted heterocyclic fused ring, or R3 and
R4 taken together with the atoms to which they are attached form an
optionally substituted cycloalkyl fused ring; 20 X is selected from the

grouBxEkistitig BERRsieHgeletefhiorcie, méoamduﬁg@f Mmmm}-

I t b S CO,
B G0 G N CONE. & Ca S, Ch i St Qe

th%mwﬁ%wal&%%b%%ﬂeﬂs%m@@mmmmmwm fveed

rinfldependently selected from the group consisting of H, halo, Cs- C6 aryl,
Ci-C alk -C4 and C-C, aliynyl or R3 and R5 taken together
with T StSRte %ojt%vgwg{tﬁw %y e SRR o At SHTBIAmS stilituted
invesibre éyﬁhcrfmpmg aﬁaibge, dédvaiivaryaskitnisdifiesstn o Bld-appreciate
that gompainds. of the. @g furt er encompass.anal derivatjves
o o SRR LiFERY e

and modification o Formu accoraancgw one’e
whegtibound of Formula | is prowded whereln RI, R3 and R4 are

indeR A 1Se E@iﬁ@%@ﬂe&ﬁ% %grt 91 halg,. 10 €1-C4
kyl %?%4 alkenyl C4 alkynyl and C5 C6 a IS sele ﬁ%tc):jrlnalﬁie

C*- 6 farS 8 Cefloaard Co; nis | or2; Z is

seledlas SR &-grOup @@&@iaﬁm&g &raud Qotis 8, GO s Q&zﬁt‘i@l
C2-C4 alken I and, C3-Ca alkynyl: and 15 R2 and R5 are mdependenty

selected from t%@ group consisting of H, halo, CS-
Z is selected from the group consistine of 2 bond, O, NH, S, CO, C-Cy alkyl,

Co-Cy alkenvl, and C,-Cy alkvavl: and |

Ry and Rs are independently selected from the group consisting of H, halo, Cs- -
Cs aryl, C-Cy alkyl, Co-Cy alkenyl. and C.-Cy alloynvi: and

In a further embodiment a compoutnd of Formuila [ is provided wherein

Ry, R3 and R4 are independently selected from the group consisting of H, halo
and C;-Cy alkyl;

X is selected from the group consisting of NRs, and CO;

Z is selected from the group consisting of a bond, CO and C,-Cy4 alkyi; and

Rs and R are independently selected from the group consisting of H, halo, Cs-
Ce aryl, C;-Cy alkyl, Co-Cyalkenyl and C-C, alloynyl. Furthermore it is anticipated
that the hydrogen groups on the claimed compou"nas can be substituted with fluorine

. atoms without significantly altering the activity of the parent compound.

In one aspect, R;, Rs, and Ry are each independently selected from the group
consisting of mono-, bi-, and tri- chloro and mono-, bi, and trimethyl (CH3).

18



C6 aryl, CI-C4 alkyl, C--C4 alkenyl, and &-C', alk-,,nV1: and In a further
embodiment a compound of Formula | is provided wherein RI, R3 and R4
are independently selected from the group consisting of H, halo and

wo 200583764 alkyl; 20 X is selected from the group consistingof As&sansk0; Z

10

13

is selected from the group consisting of a bond, CO and CI-C4 alkyl; and
R2 and R5 are independently selected from the group consisting of H,
halo, C5- C6 aryl, CI-C4 alkyl, C--C4 alkenyl, and C,-C, alkynyl.
Furthermore it is anticipated that the hydrogen groups on the claimed
compounds can be substituted with fluorine 25 atoms without significantly
alteritigotirecmbtidityaat.t e pamgrodrispound. In one aspect, Ri, R3, and R4
are each independently selected from the group consisting of mono-, bi-,
I- ¢chloro and mono-, bi, and tri-methyl (CH3). 30 18 WO

876 PCT/US2005/&39244 In one embodiment, the compound is
0" - §NH §C-2-71 or an analog, derivative, or modification thereof in one
aspect, t derivative, or modification of SC-2-71is: 0 R1 R2 NH
2-C(H 3-ClIH -CH3H H3-CH3HR1ZH2,3,4-Cl RH 2,344-CH3 z

5 Aryl Substtution (Biphenyl)
or an analog, derivative, or modification thereof

In one aspect, the analog, derivative, or modification of SC-2-71 is:

0 R1L R
2Cl H
OH
2-CHy H
3-CHy H
H 2.34.Cl
H 2,3,4-CH,

Aryt Substitution (Biphenyl)
In another aspect, R; and R; are independently mono-, di, or ri-chloro and
mono-, di-, and tri-methy}! (CHz). '
In accordance with one embodiment, the compound has the general strocture:

oy

wherein R, R3 and Ry are independently selected from the group consisting of ¥, halo
and C,-C,4 alkyl
X 1s selected from the group consisting of NRs, -NEH(CHy )y ), CH, and CO;
nis 1 or2; and | '
R and Ry are independently selected from the group consisting of H, hale, Cs-
Cg aryl, C1-Cs alkyl, C.-C, alkenvl. and C--C; alkvnvl
In one gsPeoL Ri» Rs, and R4 are each independently selected from the group

consisting of mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CHs).



In another aspect, R, and R2 are independently mono-, di. or tri-chloro
and mono-, di-, and td-methyl (CH3). In accordance with one
embodiment, the compound has the general structure: a R\ 3 P4 10

WG 2005/4HEfein RI, R3 and R4 are independently selected frefT Rz apoup244

th

10

15

consisting of H, halo and C;-C4 alkyl; X is selected from the group
consisting ofNRS5, -(NH(CH2)n)-, CH2 and CO; nis | or 2; and R2 and R5
are independently selected from the group consisting of H, halo, CS- 15
C6 aryl, CI-C4 alkyl, C2-C4 alkenyi, and C -C" alk :y1. In one aspect, R1,
R3, and R4 are each independently selected from the group consisting of
mono-, bi-, and tri- chloro and mono-, bi, and tri-me hyl (CH3). ,9 WO
200SHLEELE RETISZ00801 3ol Aalhe FRmeniof he
compound has the general structure: 0 {\\I~TR2 O R4 5
wherein R1, R3 and R are independently selected from the group
consisting oftH, halo ghd C1-C4 alkyl; X is selected from the group
3 ) )-, CH2 and CO; nis 1 or 2; and R2 and R5

rom the grouf consisting of H, halo, C5- 10

C : . I, and{C>-C4 alkynvi, In one aspect,
R1, R3, and R4 are eath, ind@pendéhtly gelected from the group
consisting of mono-, bi-, and t i, and td-methyl

(CE13). /G\yb :

Rs

wherein Ry, R; and Ry are independenily selected from the growp consisting of ¥, halo
and C;-Cy alkyl;

A 1s selected from the group consisting of NRs, <NH(CHa)o)-, CH, and CQO;

‘nislor2;and

Rz and R are independently selected from the group consisting of H, halo, Cs-
Ce aryl, C1-Cy alkyl, C,-C. alkenyl, and C--Cy alkyavi.

In one aspect, Ry, Rs, and R4 are each independently selected from the group
consisting of mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CHs).

In accordance with one embodiment, & compound is provided having the
siructure:

3 )CJ)\ ) JL
!\\ NR, |\ AN NR, 5
P \N N or = \N “
C

wherein Ry, Rs and R4 are independentiy selected from the group comnsisting of H, halo
and C;-Cq alkyl, and R, and R are independently selected from the group consisting of
H., hale, C;-Cq alkyl, and Cs-Cg aryl.

20



in accordance with one embodiment, a compound is prbvided having the
structure:00 R1 WNR2\W\NRz or _ R3R P-315R4 wherein R1, R3
and R4 are independently selected from the group consisting of H, halo

WO 20058H87€1-C4 alkyl, and R2 and R5 are independently se{etisdoirm she

106

15

20

group consisting of H, halo, C1-C4 allcyl, and C5-C6 aryl. 20 WO
2005/117876 PCTIUS2005/019244 Other compounds provide herein
include those of the fomluia: 0 R% N -IRS Rz Rz RI R wherein Ri and
R2 are independently selected from the group consisting of NO2, 5 H,
halo, and CI-C4 alkyl, C2-C4 alkenyl, C2-C4 alkenyl, CI-C4 alkoxy, C5-C7
aryl, fibeoecincandstproehio temitinebni-tthisanttieirmethyl (CH3), and
R3 and R4 g@re independently selected from the group consisting of H,

N

& -a-u- AtQf theRnvention, a compound has the following general 10

wherein B; and R, are independently selected from the group consisting of NO,,
H, halo, and C;-Cy alkyl, Co-Cy alkenyl, Cp-Cy alkynyl, Cy-Ca alkoxy, Cs-C; aryl, mono-
, bi-, and tri- chloro and mono-, bi, and tri-methyl (CH.), and

Rs and Ry are independently selected ﬁom the group consisting of K, halo, Cs-
Ce aryl, C;-Cq alkyl, ¢..C, alkenvl, and C»-Cy alkvnyl.

In one embodiment of the invention, 2 compound has the following general
strichure: ‘

Ry Rs

I XT\Xz

e

wherein X; and X, are each independently selected from the group comprising
heterocyclic, inciuding thiophene, pyridine, pyrazine, pyrimidine, furan,
oxazole, and imidazole, further wherein X; and X, may independently comprise R; and
Ra. ‘

wherein Ry and R; are independently selected from the group comprising NO-,
H, halo, and C;-Cy alkyl, Cp-Cy alkenyl, Cp-Cy alkynyl, C;-Cy aikoxy, Cs-Cs aryl, mono-
, bi-, and tri~ chioro and mono-, bi, and iri-methyl (CHy), and

R3 and Ry are independently selected from the group comprising H, halo, Cs-Cs
aryl, C;-Cq alkyl, C--C; alkenyl. and C--C4 alkynyl.
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RIR3 XT~X z R4 15 wherein Xi and X2 are each independently selected
from the group comprising heterocyclic, including thiophene, pyridine,
pyra2ine, pyrimidine, fitran, oxazole, and imidazole, further wherein Xi
Vhe KA WY independently comprise R1 and R2 20 whereft¢ RFSHESRP244
are independently selected from the group comprising NO2, H, halo, and
Ci-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CI-C4 alkoxy, C5-C7 aryl,
mono- bi-, and tri- chloro and mono-, bi, and tri-methyl (CH3), and R3 and
R4 are independently selected from the group comprising H, halo, C5-C6
aryl, CI-C4 alkyl, C2-C alkenyl, and.C,-C alkynyl. 21 WO 2005/117876
PCTIUS20850ESBWATIRShe'e sBERRERR, A 1EeHBsRHe caRddpect
the compound is: 0 Nil One aspect of the present invention is directed to
a method of treating ank's angiogenic-associated disease or condition by
administering a cempoeth d-gr composition that inhibits angiogenesis. More
particularly, one gmbpdimgnt of the present invention is directed to a
g ur isirgl aggiogenesis in a warm-blooded
vertebrate, including hufhang=Jdgf one embodiment the undesired
angiogenesis is associated with'golid tumors, such as colon cancer. The
it adgninistering to the human or animal a
& amount of a compound of the

composition comprising an effeei
‘general structure: O R1

One aspect of the present invention is directed to a method of treating an
5  angiogenic-associated disease or condition by administering a compound or
composition that inhibits angiogenesis. More particularly, one embodiment of the
present invention is directed to a method of inhibiting undesired angiogenesis in a
wari-blooded vertebrate, including humans. In one embodiment the undesired

angiogenesis is associated with solid tumors, such as colon cancer. The method

10  comprises the step of administering to the human or animal a composition comprising

an effective amount of a compound of the general structure:

wherein Ry, R; and R4 are independently selected from the group consisting of H, halo
15 and C4-Cy4 alkyl or R3 and R; taken together with the atoms to which they are attached
form an optionally substituted heterocyclic fused ring, or R; and Ry taken together with

the atoms to which they are attached form an optionally substituted cycloalkyl fused

ring;

22



\\ NRz X Z R3 R4 wherein RI, R3 and R4 are independently selected
from the group consisting of H, halo 15 and C1-C4 alkyl or R3 and R2
taken together with the atoms to which they are attached form an

WO 2005/fidhally substituted heterocyclic fused ring, or R3 aRERAIREN I ether

10

i5

20

25

with the atoms to which they are attached form an optionally substituted

cycloalkyl fused ring; 22 WO 2005/117876 PCTIUS2005/019244 X is

selected from.the group consisting of NRs, -(NH(CH2)n)-, CH2, CIR5 and

CO; whereinnis 1 or 2; Z is selected from the group consisting of a bond,

0, NH, S, CO, CQO, CH20, CH2NH, CONE, CI-C4 aIkyI C-C alken

and & EFERGA ORI PRI A I RS TNR eI %%iﬁéd
C(Qj’@&&:@,ﬁﬂﬁlﬁtmgraf, H, halo, C5- C6 aryl, C1-C4 alkyl, C -C; alkeny| and

aII vnvl or R 3 and Rs taken.together with, the atoms to which the

are a qcf %rm an%g)pﬁmnalfi/ su’ﬁn% gﬁ ﬁl%?g'fg)c FuSEY C}% ﬁ%@e
Cﬁﬁﬁﬂcﬁﬂmﬁmﬁdﬁm‘sﬁe €actidmdependertlySstectadfrom the group

10 cey) dm bj an

(CH3) In accordanc Wlt o%%gé&%%%%r%ﬂ the 8%%po o#%%rmu cI:%"é
CoavidedCwilereif /i; RgahdRLafe h@d@ﬁb@rd’erw Beréét@wsﬁém g

thEERMRGONFISHREF e halonand Grlal AralkylilSodts Heddro
group consisting of Nt5, -(NH(CH2)n)- ézéﬂHZ and C%ﬁﬁ\%ﬁereln n P}%Bd

T is selected from the group consisting of a bond, O. NR S, CO, C1-C4
alkylin one aspect, Ry, Rs, and R4 are each independently selected from the growup

consisting of mono-, bi-, and tri~ chioro and mono-, bi, and tri-methyl (CH;).

In accordance with one embodiment, the compound of Formula I is provided
wherein

R;, Rg and Ry are independently selected from the group consisting of H, halo
and Cy-Cy alkyt;

X is selected from the group consisting of NRs, ~(NH(CHa)y,)-, CHo and CO;
whereinn is 1 ar 2;

Z is selected from the group consisting of a bond, 0. NE. §, CO, C;-Cy4 alkyl,
Co-Cyalkenvl and Co-C, alkvnvl: and

Rz and R; are mdependenﬂy selected from the group consisting of H, halo, Cs-
Cs aryl, C1-Cy alleyl, Co-Cy alkenyl, éﬁd ConCy aliynyvl,

In a further embodiment a compomd of Forrmula I is provided wherein

Ri, Rsand Ry are independently selected from the group consisting of ¥, halo
and C;-Cy alkyl;

X is selected from the group comsisting of NRs, and CO;

Z is selected from the group consisting of 2 bond, CO and C;-Cy alkyl; and

Rz and R;s are independently selected from the group consisting of H, halo, Ce-
Cs azjrl, Ci~Cy alkyl, To-Cy alkenyl. anci C:-Q alkyoyl. :

In ome aspect of the invention, cormpounds of the invention include, but are not
Lirnited to:

N
0



C-C4 alkenyi. and C-C:a alkvnvl: and R2 and R5 are independently
selected from the group consisting of H, halo, C5- 20 C6 aryl, CI-C4 alkyl,
C--C4 alkenyi. and C3-Ca aikynvi. In a further embodiment a compound of

WELHAYIE PR provided wherein R1, R3 and R4 are independ®ntly Bafsdasad4
from the group consisting of H, halo and C1-C4 alkyl; X is selected from
the group consisting of NRS, and CO; 25 Z is selected from the group
consisting of a bond, CO and CI-C4 alkyl; and R2 and R5 are
independently selected from the group consisting of H, halo, Cs- C6 aryl,
Cl-C4 alkyé, C.-C alkenyi, and C3-C4 alkynyl. In one aspect of the
inventign, gompounds of the invention include, but are not limited to: 23
WO B7699€TIUS2005/019244 0 NH SC-2-71 HO RR1 NH 2
Cl, C Nt H 4 Cl, CH3 5 Aryl Substitution (fused ring) 0 2-Ph C
NH 3-= 4-YH ~

0
R R1
NH 2C}, CHg
z 3Cl, CHs
H O 4 Cf, CHa

5 Aryl Substitution (fused ring)

O

2-Ph
NH 3Fh
4=
DY,
H
2~ 4
3

Phenyl Analoguesfisosieres
10

O

cor

AP

H

n=12 .O
e

Biphenyt Rigid Analogues

15
0

S

N
H

X=CO, CHy, CoHq Xf
8Spacer Insertion

E

24



Phenyl Analogues/Isosferes 10 O NH \H H n=1,2 Biphenyl Rigid
Analogues 15 O NH /H X=CO, CH2, C2H4 Spacer Insertion 24 WO
2005/117876 PCT/US2005/019244 R1 R2 O H CH3 N,RZ H Ph. CH3

"% R CH3 Ph Ph H Ph CH3 AmidelAmine SubsHutibe B BH*
ON

Rl R2

H CHs
N-Rz H Ph
CH3 CHS
N CHy H
ok
Ph Ph

Rigid Anzlogues O
?

5 (amide finked)

10 Rigid Analogues (amine)

15

n=1,2

Ring Expansion

25



H Rigid Analogues 5 (amide linked) O d \NH / N 10 Rigid Analogues

(amine) O NH e~N H H Chiral Analogue 15 O NH HN-n (\n=1,2/1\

Ring Expansion 25 WO 2005/117876 PCT/11S2005/019244 0 R1 R2 NH
“?é‘(ii"ﬁlﬂéf*&ﬁ H 2-CH3 HH 3-CH3 H RZ H 2,3,4-Cl H 2,3 X CHS*BYARA

Substitution (Biphenyl) 5

0 RL R2
2 H
@ﬁk NH 3
N % 2-CHa H
H P 3CHy H
R{ , = H 2,34-Cl

5
0O
LY
X
X=C,N, C=0
Group Homologues
10

13

26



O NH X X=C, N, C=0 Group Homologues 10FO0 F~NH FFH

Tetrafluoro OO0 15ID Ni Ha 26 WO 2005/117876 PCTIUS2005/019244

NH CHs t~~h1 klHw 1 5and CD Q-~hl In accordance with one
VEPRSBUIATRTH, the compounds of the present invention PCTUS2005/019244

e
CG

In accordance with one embodiment, the compounds of the present invention

10 can be formulated as pharmaceutical compositions by combining the compounds with
one or more pharmaceutically acceptable camriers. These formulations can be
administered by standard routes. In general, the combinations may be administered by
the topical, transdermal, oral, rectal or parenteral (e.g., intravenous, subcutaneous or
intramuscular) route.

15 When administered orally, ﬂ}e compounds are administered as a liquid solution,
powder, tablet, capsule or lozenge. The compounds can be used in combination with
one ormore conventional pharmaceutical additives or excipients used in the preparation
of tablets, capsules, lozenges and other orally administrable forms.

‘When administered parenterally, and more preferably by intravenous injection,

20 the dertvatives of the present invention can be admixed with saline solutions and/or

conventional IV solutions. In addition, the combinations may be incorporated into



10 can be formulated as pharmaceutical compositions by combining the
compounds with one or more pharmaceutically acceptable carriers.
These formulations can be administered by standard routes. In general,

WO 200338 78Hmbinations may be administered by the topical PFAAEGaHFAP2tal,

10

15

30

rectal or parenteral (e.g., intravenous, subcutaneous or intramuscular)

route. 15 When administered orally, the compounds are administered as a

liquid solution, powder, tablet, capsule or lozenge. The compounds can

be used in combination with one or more conventional pharmaceutical
d itives qr eXC|p|ents used in the preparation of tablets, capsules,

RO oAy R iR S R oreRse WiHER crmmpiBteead m one
me@ﬁe&aﬂyhﬁuﬁm@m@ﬁ@ﬁ@fﬁhb@ﬁﬂmﬁﬁ\@e %ﬁzﬂ%ﬁ&%*ﬁﬁm@@r@%nh

e S S oA e EamBAT T ey Ty

mﬁoﬁpmm@@mmﬁom/@emmwaﬁ&% Rildre described
Qledegradable,palyers allpwingfor s %%EJ%%E‘?@ he compound,

and in one embodiment the delivery ve cIe is'im i the vicinity of

whe re ditigceRaRePrR2%Eg Wﬁ@%ﬂ@mm Bitcotditionieing treated,
tBigsesrada ble.polvmers Batatiefer use Wit he piR %ﬁﬁ%&@éﬁ!ﬁﬁoﬁr&

known to the skill actltloner and are described in 5 detail; for example
AL, BRI SR Ut 6 S T2 T TR HadeoPihe acte
mmmmmdm mmmon@appm@m fealed e articklatinary nee.

o] and ot er clinical.factors such as weight an condltl n of the
1ElJc%gé)l%%grgan|mal an gro g%?%ﬁ%lmr%}o?ré?\gﬁ & EBFRBOLIETIEo
Hergngeriodd thatthagkesm msntiom asaphtisating. icxnﬁ(ﬂsmﬂagﬂmﬁny
Anvaler zgﬁgi@ﬂqomgm&g& %%h eg%pwgltocé dministration

to humans, a dosage of between approm "'mg/kg/day, or
betwe@ﬁ%?ﬁ&ﬁ@xﬁ%’&?é%@%d%@%@?k@ﬁ&? s anieaZmsprenTatelpds

dma&mm&%@maﬂmﬁa&%&%ﬁaﬂﬁmﬁém@%&%
add!,ﬁ%l %% ctlve ant-an enic compounds of Formula I, the
St

com ﬂ wﬁﬁ%’ﬁcﬁ% e ﬁ’é‘éﬁ@ FHcipients
mdrﬂ@mmgaigmme art including solubilizing agents, inert n7lers, diluents,

eXCIPIGNIR -ordance with one embodiment a corposition comprising a compound of

Formula I is used to inhibit angiogenesis. In ope embodiment, the composition is
administered to treat a disease, disorder, or condition associated with excessive or
undesirable angiogenesis, such as that associated with solid tumors. More particnjarty,
microvessel density (MVD) or microvessel count within a tumor is a widely studied
marker of angiogenesis. Patients whose turnors have a high MVD have a shorter -
survival than those with a low MVD. In fact, a correlation of increased microvessel
density and poor prognosis has been found for several devastating solid tumors
including colorectal cancer (Saclarides et al., Diseases of the Colon & Rectum.
37(9):021-€, 1994).

in one embodiment of the invention,- a compound of the invention is used
to inhibit a disease, disorder, or condition which is associated with increased
angiogenesis or microvessel density. In accordance with another embodiment,
compounds having the general structure of Formula I fhat exhibit anti-cancer and anti-
angiogenic activity, are used to inhibit the growth of solid fumors.
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and flavoring agents. in accordance with one embodiment a composition
comprising a compound of Formula | is used to inhibit angiogenesis. In
one embodiment, the composition is administered to treat a disease,
wigsararery @raondition associated with excessive or 20 undeBirahlez005/019244
angiogenesis, such as that associated with solid tumors. More particularly,
microvessel density (MVD) or microvessel count within a tumor is a widely
studied marker of angiogenesis. Patients whose tumors have a high MVD
have a shorter survival than those with a low MVD. In fact, a correlation of
increased microvessel density and poor prognosis has been found for

several devabiafifegisofid A meiennsinending dod@ermtemstidines in the NCI's
(Saclatidescel @heRiseasReobiaeSalan 4 BeRIURRY ) A2ds %&%‘!Aa;ype or

In one embodiment of the invention, a compound of the invention is use

to intiBTER dist 688 CEroeRleat, Grb mamBHWRRIANPA3 steralest HRsitive to
increagedsoangioginisisies amictembstialdaiSNArRecOikancaEhpared to cells

other,embodiment,.30 compoundshaving the general structure of . .
B e e ey S s
inhibinthedefenitmotrotiiehte mms.zfglw@m@ﬁmasﬂsﬁ @re consistent with clinical
Pcws%%ggssm%%, thaceffests ohe3iantisapceragents afhé%%éé fhat the
ines i aluated for

cancer cell n the'NClI's anticancer drug screen were ev
activitgaRpRdt ekfrrmedaditrtians placah orrprmisteanesmiiet pxpress an
Cell inesavittsmutant p5S3 were less sensitive to topoisomerase inhibitors,

ntimetaboljtes and DNA crass-linkers, as compared tq cells 5 with normal
ik OB BP AR Eh Bt A e ADOR B A AL R rtve agens

3. The oné grfoup o R
regargaing vatedrantismicrotabapecaghatenddrestidineliidey 8ot aselimited to,

consjgient Wik gl loresulls l.. Cancer,.78:.1203-1210
oo o MR AUBCRlols Mot AL er i BTt b . pon sl
enhafffed sHenay B aniste avesrs.iit explassansentdledipsss 2pnghe cancer

compoypsisiaiihe. PresenhivsplioniarsssT apantisproliferative agents
B e APfiSd S & AT Sinpounds of the Sverhon i fabibiang fsmor grovw
can. b’e measured by numerous techniques known to those of skill in the art. Such
techniques include the use of radiolabeled compounds, numerous radiographic imaging
techniques, as well as physical measurement.
In one embodiment, the compounds of the invention are administered to a
20 subject in a pharmaceutical composition further comprising a known chemotherapeutic
agent. Chemotherapeutic agents are known to those of ordinary skill in the art, as are
the doses to be used.
Another disease which can be treated according to the present invention is
rheumatoid arthritis. Tt is believed that the blood vessels in the synovial lining of the
25  joints undergo angiogenesis. In addition to forming new vascular networks, the
endothelial cells release factors and reactive oxygen species that lead to pannus growth
and cartilage destruction. The factors involved in angiogenesis may actively contribute
to, and help maintain, the chronically inflamed state of theumatoid arthritis.
The compounds of the present invention are also anticipated to have use in

30  treating a wide variety of diseases or conditions that are related to angiogenesis,

including diabetic retinopathy, retinopathy of prematurity, corneal graft rejection,
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colon, multiple myeloma, breast, leukemia, cervical, central nervous
system, non small cell carcinoma, melanoma, ovarian, and prostate
cancer cells. In one aspect, the cancer is a solid tumor. In another aspect

w0 2sashiaeancer is a leukemia. 15 The effectiveness of the cemm

10

15

20

B

3¢

invention in inhibiting tumor growth can be measured by numerous
techniques known to those of skill in the art. Such techniques include the
use of radiolabeled compounds, numerous radiographic imaging
techniques, as well as physical measurement. In one embodiment, the
compounds of the |nvent|on are admlnlstered to a 20 subjectin a

wnisbeethemReutic

%%hﬁa%?%&%w n.to.those of ordinary ski : in the
art as are the doses to be use not er sgé%ﬁﬁﬁ.% l%‘i%c >
( "‘:' 16 Ao i - LR L oy g | i s 1

fumngel

|
%ﬁnm : m%%m@mmtmo
ﬁmwm@mmﬁﬁmwa@ﬁa@@y% kmiym,

g ctivel ontrlbtéte to, and hel |nta|n t
cﬁronlcatiylniﬁameg sta%é rheum Wﬁﬁf?%

%@B@éﬁt fHoemtiofobeeonlSiscasticipateigdio dadmékeme:mm;)santrezaﬂﬂg @anide

atiety-ofidiseases *“Q{bﬁ%gﬁﬁg %&%&gg z$ neS|s
|nclud|ng d|abet|c retlnopat Y, retlnopa 0 prema |y co“%"ﬁsat‘ét?m

g : .. o4 Hoe + - lratio t%é%%ﬂ%ﬁ&o
ﬁ%%tdc% ms~ of.. ..C kmztfas slcca SjO rens acne rosacea p

KB Fikie
M;&w&mmmmmm M&@&E@ﬁ@ﬁ%ﬁ%&ﬁ%&%@é@@@%@m

!;%Rﬁ:id obstrnctive disease, obronic uveitts/vilreitis, mycobacterial wmfections, Lyme's
disease, systemic fupus erythematosus, retinopatiy of prematurity, Bales’ digeass,
Behest's disease, infections causing 2 retimiiis or choroiditis, presumed ocular
histoplasmosis, Best's disease, myopta, optic pits, Stargart's disease, pars pianiis,
chronic retinal detachment, hyperviscosity syndromes, 1oxopiasmosis, Tanms and DOSt-
laser commpiications.

The compotnds of Formnlz I as described herein have been found to exhibit
anti-microtubule activity. .

The preser ipvention is alse directed to pharmacentical compositions
comprising the compounds of the present invention. More pariicutarty, snch
compounds can be formulated as pharmacentical compositions nsing standard
pharmacentically acceptable camiers, fillers, sohubilizing agents and stabilizers known
to those skilied in the art. For exampile, & pharmacentical COMpoSIHon comprising &
compowmd of the invention, or analog, derivative, or modification thereof, as described
herein, is nsed to administer the appropriste compound 1o a subject.

Pharmacentical compositions comprising ¥he & compound of the imvention are
admmistered o 2 subject in nesd thereof by any mamber of routes and mesns incloding.
but not Hmited to, topical, oral, buccal, intravenous, Imramuscnlar, intra srierial
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Kaoosi sarcoma, Mooren ulcer, T 's nwgmal .degeneration, mangmal
k=atolysis, tnmma id arfimm~ c lupus, poi Wegen= sat-coidosis, Scledtis,
Steven's Johnson disease,!pemphigoid radial keratotomy, and corneal
YeutopdEdion. In another ems diseases associated with coBEEAIS2005/619244
neovasaularization lo can be tvat~ by adminisbaim g a composition
comprising a compound of Formula 1. Diseases associated with
rezinaYchoroidal neov "on inchade, but are not limited to, diabadc ,
degenersti.on, sickle =11 smpoic syphilis, pseudo oma elasticum, Paget's
disease, vein@%thor, rtery. occlusign,. carotid obstsuchve A tonic uv '.

tis, myCOEE A Yl AR Gh g YRR Y BTy RS g™ s T REAn RS- intraperitoneal,
eufhematosul cetinhpatay ofybkegasrizEidableshilisadseyuBelee Sor rectal means.

dise infections [ mm.Qr choroidit s.,. ed ocular

histoagglg% r‘% g?&s%ﬁ éﬁ%@a%sé@%ﬁ%f %185%08 I %@r@%%s%ﬁgg%g}%ds of the
planitiByeetisoniBreatiratalinsSiew esinforenfasrigsitioand pfstiokaSarthe acute
complications:. 26T Ae:RmRcs RYs-QEE o wa;! @Q@ﬁféf%qg%@aﬁ%ﬂ or

been found to exhibit anti microtubule activvity. The present invention Is
also SHFABCARR AP PEsFdsitions comprising the compounds of the

?!Wesezatig .@mwmr@wmwﬁmh@%ﬂ@d Hél"ﬂ&x@éfbﬁﬂiﬁled that comprises a

ormanated. ompositions using standard 25 P ally acceptahle- criers,

G i A R e

For I@@mﬂaﬁmw&h@yﬁpd@wdﬁoom@s@m thoepowet nfahs present

AalagvdanyeeALRANR9 Lanha a306'lR e od R A,
?é)ect P cal compositions i iccmpnsmg the a compound 0

the .and to a'su [
the ' FOERORF PR BERA aPHFRRETER theasbIEEY i Hecwnmerasisbjramp aspect,

mmiogkehioidastangemeans imiadin& but not limited to, topical, oral,

buccal. intrgéenous, mtramusculay, intra arterial, 30 WO 2005/117876 _
PCTIUS2005/810F4%° %ﬁ%ﬁmﬁ%ﬁwﬁﬁ*ﬁ}ﬁmﬁmm@r practicing the

transoermainsuchtadaduisidriddpdelivaealose of between 1 ng/kg/day and 100
15 mg/kg/day. In another embodiment, the pharmaceutical compositions useful for
practicing the invention may be administered to deliver a dose of between 1 ng/kg/day
-and-100-glkgfday.
Pharmaceutically acpeptable carriers which are useful include, but are not
limited to, glycerol, water, saline, ethanol, and other pharmaceutically acceptable salt
20  solutions such as phosphates and salts of organic acids. Fxamples of these and other
pharmaceutically acceptable cartiers are described in Remington’s Pharmaceutical
Sciences (1991, Mack Publication Co., New Jersey).
The pharmaceutical compositions may be prepared, packaged, or sold in the
form of a sterile injectable aqueous or oily suspension or solution. This suspension or
25  solution may be formulated according to the known art, and may comprise, in addition
to the active ingredient, additional ingredients such as the dispersing agents, wetting
agents, or suspending agents described herein. Such sterile injectable formulations may
be prepared using a non toxic parenterally acceptable diluent or solvent, such as water
or 1,3 butane diol, for example. Other acceptable diluents and solvents include, but are
30  not limited to, Ringer’s solution, isotonic sodium chloride solution, and fixed oils such
as synthetic mono- or di-glycerides.
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intranasal, enteral, sublingual, vaginal, ophthalmic, pulmonary, or rectal

means. The oral route is typically employed for most conditions requiring

the compounds of the invention. Preference is given to intravenous

MWipggtan t7infusion for the acute 5 treatments. For mainten&GEaI52005/019244
regimens, the oral or parenteral, e.g. intramuscular or subcutaneous,

route is preferred. In accordance with one embodiment, a composition is
provided that comprises a compound of the invention, or an analog,

derivative, or modification thereof, and albumin, more particularly, the
composition_comprises a.com f the present_ 1o inventio
pharmaceufipoye G%B’@B]Fé’iga’l‘r ﬁﬁ%Lﬁ’é)glaBE/og %Fﬁﬁ% é&%‘fﬁ%ﬁed herein may
functisntrasudibdfien atdimpnedes ietgetubilitycaithetcdmponfitls discasns and
aspegt, AN 9094 Adechin, N SHINRAIRISOh RS ADAFIRGEIIG shovtd not
comp03| iong Userul for practicing the’ invention m ministere

delivére aasuedftb dlednonly ik gidesrarad dpordendsacgiond hareian d’twéwably, the
egnbcgql ent. the.pagrmaceutical compositions useful for practicing the
|nvent|on be administered to deliver a dose of between 1 n /day
-and 100- ggvﬁﬁé?a@ylaﬁﬁ%%ﬁ#&%ah@aaeﬁa%%a&m%?ﬁaﬁsdwmgﬁg?@wm may be
usefybigehadeyoutaremel mm@ﬂae@bmr&vwaﬁe&. ﬁﬁh@%ﬁ&iﬁﬁﬁ@h@ﬁﬂogy In

other phar utically acceptabl sal tlon such as,pho

and ST (E)”F‘ge%ﬁfg %gl xa&r’méa ies6 ﬁese erlujd0 o&m%}ga%%%%e% cgﬁedlemmm
acceptablatanriers arerdeseribathimRencihgtowts Rgrmacdistids|and then if
RFeNGes A M%l%l@ URLIGRHOR RieDNRY d8 r&%ﬁhc?ﬂﬁo%@ééﬂ@&@ﬂn%‘f@' or tukti-

composmons may be prépared; packagéed, or sold in the form of a sterile
injecté®sie Wéfueous or oily suspensmn or solution. This suspension or 25

solution may hecfmidaied h ﬁ%ﬂz@;&n‘%ﬂarb@ﬂpm%qﬁmded herein are
comprise,.in t|o ot ctlve ingredient, additio redie
it R R e o
herelad;ﬁmnﬁustmﬂmMMEeﬂoﬂhalatdmﬂméjayb&mﬁebaiwm@amdm

xic parentera t )
B o LY e AT A O B NS PN ot ey,
but are 30 Mpﬁﬁﬂ@@@hﬁf@@%@@%@%ﬂ@@%@%%&ﬁwﬂ forleigiaistration to
solutighi AN fIXRECIS-SHER the compositions suitable for administration to various

animals is well understood, and the ordinarily skilled veterinary pharmacologist can

design and perform such modification with merely ordinary, if any, experimentation.

20 Subjects to which administration of the pharmaceutical compositions of the invention is
contemplated include, but are not limited to, humans and other primates, and mammals,
including commercially relevant mammals such as cattle, pigs, horses, sheep, cats, and
dogs.

A pharmaceutical composition of the invention may be prepared, packaged, or

25 sold in bulk, as a single unit dose, or as a plurality of single unit doses. As used herein,
a “imit dose” is a discrete amount of the pharmaceutical composition comprising a
predetermined amount of the active ingredient. The amount of the active ingredient is
generally equal to the dosage of the active ingredient which would be administered to a
subject or a convenient fraction of such a dosage such as, for egampie, one-half or one-

30 third of such a dosage.
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as synthetic mono- or di-glycerides. 31 WO 2005/117876

PCTIUS2005/019244 Compounds which are identified using any of the
methods described herein may be formulated and administered to a
subjeet/forstkeatment of any of the diseases and disorders desetib®ds/019244
herein. However, the use of compounds of the invention should not be
construed to include only the diseases and disorder described herein.
Preferably, the 5 subject is a human. The formulations of the

pharmaceutical compositions described herein may be prepared by any
method known or hereafter developed in the art of pharmacology. In

general, suchbprelssiiaamprmétiabils rtiudinredstep b bhiagincpthiestigtiveeptable

ingredigAtinNiad ass AGIRHOMIWHE QIRATE! OpRAG QL TRLS &%%Bﬁﬁgiézﬁémvmﬁon

ingredients, and thep, if 10 necessary or desirable, shaping or pac
the protUTRileReES WeP g Lleaiin sife coske ansitian hbthstsuhisct treated and

descriptibasiefqidargnaesitic 2 @ePasHRNEMMERSBRS 1 B dministered. By
pLincipally. pérectep t&gharmaoeutlcal compositions which are suitable for )
Chical BN SR TR T BT SRR CRARSEE oy ThEnddids (/o) actve

artisafigrdienitich 15 compositions are generally suitable for administration

fo animals afalhaoes:, MediieatpR.clheARHIcal compositons

suitable for administration to humans in order to render the ¢ mpoaﬁ’gﬁ%e
suita R T AIRRA EHBHOPPRPHAFiIG0S OnmiPfRREtioanl phamscouikadlyddties agents.

ordinBatyicskitiBcyerteninand Rharbascledist ﬁé&c@%ﬁ@@ﬁ%@ﬁ&o{%gﬂ%}s such as

{Qodigcaaltlgga\gi h meq:el ordinary, if any, experimentation. 20 Subjects
Whichyadlmlnls r&tion 6 ﬁ”angeﬁﬁ aceutical compositions of the invention
is contempfatetlalialy desisttisrd rbibiaited dooumansBachetb@ical composition

primafis, ARCLARBTINGIS. iEldg.commatcially relevant mammals suc
as cattle, pigs, horses, sheep, cats, and 0gs. Ap armzceutical

compositio sasssnthsrilenage heopedp detsedavkdgattpvidedGsdiovio:
bulk caseoBinplgHBY S1RsR PRSP kSRR H9ReSASHSSHR,

pere'@ 48 "unit dose" is a discrete amount of the pharmaceutical
Csomp sﬂ?@ﬁ%%%ﬁ%ﬁf& ose, other polymer matrices, gels, permeable membranes,

osmotic systems, multilayer coatings, microparticies, liposomes, or microspheres or a
combination thereof fo provide the desired release profile in varying proportions.
Suitable controlled-release formulations known to those of ordinary skill in the art,
mclgdmg those described herein, can be readily selected for use with the
20 pharmaceutical compositions of the invention. Thus, single unit dosage forms suitable
for oral administratlion, such as tablets, capsules, gelcaps, and caplets that are adapted
for controlled-release are encompassed by the present invention.
Most controlled-release formulations are designed to initially release an amount
of drug that promptly produces the desired therapeutic effect, and gradually and
25 continually release of other amountis of drug to maintain this level of therapeutic effect
over an extended period of time. In order to maintain this constant level of drug in the
body, the drug must be released from the dosage form at a rate that will replace the
amount of drug being metabolized and excreted from the body.
Controlied-release of an active ingredient can be stimulated by various inducers,
30 for example pH, temperature, enzymes, water, or other physiological conditions or

compounds.
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w0 200698882 such as, for example, one-half or one- 30 third,af;
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20

predetermined amount of the active ingredient. The amount of the active
ingredient is generally equal to the dosage of the active ingredient which
would be administered to a subject or a convenient fraction of such a

32 WO 2005/117876 PCT/US2005/019244 The relative amounts of the
active ingredient, the pharmaceutically acceptable carrier, and any
additional ingredients in a pharmaceutical composition of the invention
will vary, depending upon the identity, size, and condition of the subject
treated and further depending upon the route by Wthh the comp05|t|on is
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€ present vention Most COMrofea e Q%W‘@tméﬁgﬁed
m@wmwmmmmmmm but are not limited to, 2 powdered

or granuiar formulation, an agueons or oily suspensiorn, 80 aguecus or oily sciwion, &
pasis, z gel, & toothpaste, 2 mouthwash, » coating, an oral rinse, or s emuisior. The
texms oral rinse and mouthwash are nsed interchangeably herein,

A tablet comprising the aciive ingredient may, for exammie, be made by
compressing or molding the active ingredient, optionally with one or more additional
meredients. Compressed tablets may be prepared by compressing, in 2 suitable dsvice,
the active ingredient in = free flowing form such as a powder or grauuiar preparation,
optionally mixed with ome or more of a binder, & lnbricart, an excipient, 2 surface-
active agent, and a dispersing agent. Moidedmle:smaybemad»bvmlomg, ma
suitebje device, a mixture of the active ingredient, & phearmaceticalty aoccmbls
cenzier, and at least sufficient Bouid to moisten the mixiare. Pharmaceuticaliy
accepinble excipients used i the mapafacmre of tablets mcinde, but are not limdted o,
‘mest difnents, graumiating and disimtegrating agents, binding agems, and bricaiine
agemis. Kmvmd:magmtsmcluae, but are not limited 1o, potsto sterch and
sodium starch glycolate. Known surface-active agents inchude, but are not iimited to,

sodimn lauryl sulphate. Known ditvenis mchade, bar are not mited to, caleiom




of drug that promptly produces the desired therapeutic effect, and
gradually and 25 continually release of other amounts of drug to maintain
this level of therapeutic effect over an extended period of time. In order to
ARERIMEES constant level of drug in the body, the drug mstilses2005/619244
released from the dosage form at a rate that will replace the amount of
drug being metabolized and excreted from the body. Controlled-release of
an active ingredient can be stimulated by various inducers, 30 for

example pH, temperature, enzymes, water, or other physiological

conditions or compounds. 33 WO 1117876 Pcrms Po fo . ions of a
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controlled release tablets. Tablets may further comprise a sweetening agent, a flavoring
15 agent, a coloring agent, a preservative, or some combination of these in order to provide
for pharmaceutically elegant and palatable preparation.

Hard capsules comprising the active ingredient may be made using a
physiologically degradable composition, such as gelatin, Such hard capsules comprise
the active ingredient, and may further comprise additional mgredients including, for

20 example, an inert solid diluent such as caleinm carbonate, calcium phosphate, or kaolin,

Soft gelatin capsules comprising the active ingredient may be made using a
physiologically degradable composition, such as gelatin. Such soft capsules comprise
the active ingredient, which may be mixed with water or an oil medium such as peanut
oil, liquid paraffin, or olive oil.

25 Liquid formulations of a pharmaceutical composition of the invention which are
suitable for oral administration may be prepared, packaged, and sold either in liquid
form or in the form of a dry product intended for reconstitution with water or another
suitable vehicle prior to use.

Injectable formulations may be prepared, packaged, or sold in unit dosage form,

30 soch as in ampules or in multi dose containers containing a preservative. Formulations

for parenteral administration include, but are not limited to, suspensions, solutions,
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20 compressing or molding the active indent, optionaiy with one or more
additional ingredients: C tablets may be prepared by in a mutabit device,
the active ingredient in a free flowing form such as a powder or

eacipient, It sufface. active agent, and a &sperstrig agent. Moldedtablets
may be made by molding, in a 25 smtWiv device, a IMMune of the active '
_"ent, a ph acetcally azoevtable caner, and at least sufficient liquid to
mo' the nuxture. Phannawatically acceptable eacipients used in the
nlaml&cUze of tables |nclude but are not ' Imaitto. inert d|luents
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gio%gépfdgnglrﬁgﬂst%ﬁe@d/ Eggrsed preierably have an average particie or droplet

size in the range from about (.1 1o abow 200 nenormeter:
or more of the additional ingredients dessribed herein.
As used herein, “additions] ingredierts” meinde but are not lmited 1o, one or
more of the foliowing: excipients; surface active agents; Gispersing apents; inert
sweerning agents; flevoring agents; coloring avents: preservatives: physiclogically
&gmnanlﬂcompesmms s&chasgalatn,aawous vﬁnmﬂsmdsolvm oily vehicies
demuicents; m:iﬁats, salts; thickening agenis; filiers;

, #nd may forther cormrise one

- antibiotics; sntifones] agenis; stabilizing agents; and phermacenticall

polymeric or hydrophobic materials. Ses Genare, ed, 1985, Remington’s
Pharmacentical Sciences, Mack Publishing Co., Easion, P A, which is mnoorporated
herein by reference. |

The compound can be administered to & subject as frequently as several fimes
daily, or it may be administered less frequemthy, Such as opce 2 day, once 2 Wesk, ones
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for pharmaceutically elegant and palatable preparation. Hard capsules
comprising the active ingredient may be made using a physiologically
degradable composition, such as gelatin. Such hard capsules comprise

e motiverngredient, and may further comprise additional ingadisites/ 619244
including, for 20 example, an inert solid diluent such as calcium

carbonate, calcium phosphate, or kaolin. Soft gelatin capsules comprising
the active ingredient may be made using a physiologically degradable
composition, such as gelatin. Such soft capsules comprise the active
ingredient, which may be mixed with water or an oil medium such as

pean VB THQUIETsar aPRa 20reIhe it VB lerg diadeiHulation gsafnge every several

pgarmsigae@&p%a&sﬂmgmsinme@%w%&m%@ %&4@@15 ggg@%@gy apparent
administration may be prepared, packaged, and sold either in liquid form

orin tWe%{PS W?B l‘fﬂﬁi ?8%{%%’@68 RIrARABRS Wy agy bt not
anothBmisudtableughiciadprioedty usehd diseiabledor metatiotis may, Bel age of the

pgepas(u ie%agtlégged, or sold in unit dosage form, 30 such as in ampules

orinm bse containers containing a preservative. Formulations for

parenteral afhsiinsaaivoreisciueadpbit phermoctntitebbrsk sudplesnsiomising one or
solutigise 3onY¥ith&FIER KGN AOP It SRIDIH R GEaM M AR phalfhadbutical

dire"g, or . In one of a " "on for 5 the acave " "mtis 7ovxled mdry (Le., )

powd§PBPe T e ahadmER oy AP2SaicBRe Tehaue ehodment piiigs gyovided
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la’and "may, for exaaala , 0.0 /g(iﬁanv{/I)g ac |veoﬁf§|°5§48 =% e1 © giioss ot e

orallyprhwohiabtetomlendanasnarorimmiel¢ bneomenorahonwofithewoaduppressants.

MMUWORDSHE U cemf@ls can be packaged in a variety of containers, e. g., vials, tubes,
microtiter well plates, bottles, and the like. Other reagenis can be included in separate
containers and provided with the kit; e.g., positive control samples, negative control

15  samples, buffers, cell culture media, etc. Preferably, the kits will also include
instructions for use.

Although any methods and materials similar or equivalent to those described
herein can be used in the practice or testing of the present invention, the preferred
methods and materials are described herein.

20 One skilled 1n the art will readily appreciate that the present invention is well
adapted to carry out the objects and obtain the ends and advantages mentioned, as well
as those inherent therein. The present invention may be embodied in other specific
forms without departing from the spirit or essential attributes thereof and, accordingly,
reference should be made to the appended claims, rather than to the foregoing

25  specification, as indicating the scope of the invention.

Examples
The invention is now described with reference to the following examples. These

examples are provided for the purpose of illustration only and the invention should in

30  no way be construed as being limited to these examples, but rather should be construed
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admir ;crab z mar comprise a powder or an aerosolized or axonn=d
ssobrim or 15 _ susoa=on comorii g the active Such aerosolized, or
atomized formulations, when dispersed, preferably have an average
Vish?iid G droplet size in the range from about Q d to abo{AH52005/619244
nauomeoms, and mar fmffi= oomufi.s- on.. or more oft a additional ' -eras
desctibed lawar As used het, ~addidonal ' "ems" include, but are not
amimd to, one or 20 more oftlae follow= " 'ants; sthce active aisa g
agents. i art Hmenls* g sveftntag agents; flavormg ; coloring age;
physiologically . Wgradabijt compommous such as Fiff~ us vehicles and so .
oily Ve BRISERERIASi¢RN AL drapfens §biFh BRTGIBRARG 2% di il ab e fprohings
saltspri¥ided her€npolymeric or by bic mssmials. See , ed., 2985, R=mi
gbm-'s "cal Sa Co., Smon, PA, vdac' moarporated 30 The compound can
be administere to a subject as y as s dairy, or it maybe a&minisbmrd less "
, such as once a day, on= a weak, a= 36 WO 2005/117876
@CTIUSZOMA} VY IWREEKS PIRRfAEgNth, or even less

frequently, such as'once every several months or even once a year or

less. The frégqiencyy st SHgEEE iR B raRe cPapdresit ertie Gl Anticancer
?rtiswm@kd hvéibﬁ&amd @@ﬁ.am?mﬁmwmwg@mv &J@’@b@@d 2 Eéﬁeﬁﬂ@tthat st~2—71
imited to, the type.and seyerity of the disease being treated, the type, an

e DR B L R St o o ke B s
packeargkit dempsising e ovi. Mibieiodnteness:fitl adhivitoabcolomereafcells from

the inglrgdie ts %fst&%tgpaggngt%s%gticgl c%gg%%gions of the invention. In
accdrdance with one em%oalmenﬁna Kitis provided for treating a subject

in need of immuno-modulation. Preferably, the subject is a

Table 2, Gls; sumimary for human colon cell lines treated with SC-2-71.

Glsq Data (uM)
Compound HT29 COLO205 HCC-2998 HCT-116 HCI-15 KMI12 SW-620
5C-2-71 1 0.9 0.068 6.5 0.4 2 4
Vioeristing® 0,11 0.12 0.11 0.12 0.14 0.12 0.11
SFU* 6.7 72 1.4 4.0 5.8 111 262

"MNCI data. 5FU= 5-Fluorouracil

Further grade TiI tumor cells (HCT116) were also significantly inhibited (Glsp =

15 500 nM). In comparison to 5-FU (currently approved for stage 111 colon cancer), SC-2-
71 was significantly more effective at inhibiting human colon cancer cell Hines. SC-2-
71 had similar potency as compared to Vineristine, a well known anti-mitotic agent.
Altogether, this data establishes that SC-2-71 has therapeutically relevant anti-
proliferative activity against human cultured colon cancer cells.

20 Furthermore, as indicated by the Glsy data obtained from the National Cancer
Institute (NCT) and presented in Fig. 1, SC-2-71 also exhibits toxicity to a wide range of
tumnor cell lines. The smallest bars represent the cell lines for which SC-2-71 had the
most potent anti-proliferative effect. Several interesting findings are evident. First, SC-
2-71 can potenily inhibit several types of cancers in the nanomolar range (the Iowest

25 Glsp (colon HCC2998) = 68 nanomolar). Second, the differential response to SC-2-71
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10 human. In one embodiment, the kit comprises one or more of the SIP
analogs of the present invention and may also include one or more

known immuno-suppressants. These pharmaceuticals can be packaged
weeiatg®f containers, e.g., vials, tubes, microtiter well prates shisttlien44
and the like. Other reagents can be included in separate containers and
provided with the kit; e.g., positive control samples, negative control 15
samples, buffers, cell culture media, etc. Preferably, the kits will also
include instructions for use. Although any methods and materials similar
or equivalent to those described herein can be used in the practice or

testi.nByo%@%‘@é‘é’fﬂtﬁﬁ%ﬁlﬂ%ﬁ}%eﬁF@Péﬁ@dzﬁbiﬁ%faﬁ%itﬁﬁ@m@me (ie.
describee-nerains 28 Qageskillad io thenariwllyeadiy appresiaia dhatihe

present invention is well adapted to carry out the objects and obtain the
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presenixinovericpiiay heantbodied in other specific forms without

departing frgm the spirit or essential attribut ereof and, accordingly
regference S%I%é&rﬁ%‘g)% io tﬁé}n a%ﬁ%tﬁc %8%%%@3’&{8%%%%3%%3 based
foreg ol aspipetiodiitn 2asShdicatimgobscopotthe ihentioncorganization of
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examples. These examples are provided for the purpose of illustration

only aFfEt e Hy&RRIGH arotnalfismemonsiriseordiieriey Eiphd itat caused a

to thesmexampledepeidathesshiaeitibe senstiuars STMOROPR/IALETE: with the
PCT/U 290%/019%44 to encompass and all variations which become
10 CCisS 0 E%?

SideRae ) PET R LY grc}ﬁli’ﬁ’éagu?)% SR HBRERTTS Eadpiguto microtubule

SC-217ss Effettednithelifdkatidin SC-271 Tawvalted iakiatas agaioaidvo@ainn. This is
cultur, [ i t] r Drug Development Program. Th
adhGelbliaen 0 e N O RARER DA R R e R e ootam TS hace

data provided below in Table 2 reveals S 35?3?1 | 0

of coldrtRREeictifdistivre rpsa atigsHs i ralitisde idieworantitigisarh
68 nivhierdhdaid Risripeiuaas palend IR LR AHEOIRNCRBE 1SR RIbLE cvidence
15 suggests that at the lowest effective cytotoxic concentrations, the ability of these
- compounds to interrupt normal microtubule dynamics (and not changes in the tubulin
polymer) causes mitotic arrest and subsequent apoptosis (Jordan, M.A., Curr. Med.
Chem. 2:1-17, 2002).
The ability of SC-2-71 to initiate mitotic accumulation and the formation of
20 abnormal mitotic spindles was evident in both A-10 and HeLa cells at concentrations
that did not cause dramatic changes in interphase microtubules. In HeLa cells, SC-2-71
causes the formation of abnormal mitotic spindles and mitotic accumulation at low
micromolar concentrations (Fig, 3).
The effects of SC-2-71 on cell cycle progression were determined using flow
25 cytometry techniques. MDA-MB-435 cells were treated with 3 pM SC-2-71 for 18 b,
stained with Krishan’s reagent and DNA content analyzed. The results (Fig. 4) show
distinet mitotic acoumulation consistent with interruption of normal mitotic spindle
fimction and mitotic arrest. |
The anti-proliferative activity of SC-2-71 as shown in table 4 was evaluated
30  using the SRB assay and it was found to have goéd potency againsf a reference cell line,
MDA-MB-435. Analogues of SC-2-71 were tested for the ability to disrupt
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10 primary tumors, distal metastasis and ascites fluid. Table 2. G150

summary for human colon cell lines treated with SC-2-71. GI50 Data (pM)
Compound HT29 COL0205 HCC-2998 HCT-116 HCT-15 KM12 SW-620
VB0 1178.9 0.068 0.5 0.4 2 4 Vincristinea 0.11 0.12 0.1 POT{Z8Ya#19244
0.120.11 SFUa 6.7 7.21.44.05.811.1 26.2 aNClI data. 5FU=

5-Fluorouracil Further grade Il tumor cells (HCTI 16) were also

significantly inhibited (GI50 = 15 500 nM). In comparison to 5-FU

(currently approved for stage Il colon cancer), SC-2- 71 was significantly

more effective at inhibiting human colon cancer cell lines. SC-2- 71 had |
simildREtErREea sndRReeRr Yorraisti MR - MBeR kndlirtedrbiuidtrolymerization
agentnaltegerbasdtiig data estahlishesihehSGrulih pas:theransntishyat 5 v).
relevant anti- proliferative activity against human cultured colon cancer

cells. D BEHARTH s Y Sl ARRRRRS BY e T is ey s Bt s s amwting activity,
Naﬁ_g@@ﬂ&@@_@@y gm&iigkéma&{\lﬁ% @]gidr&m&me@g it B0 ghm §Qp|i—’es?e1&tb@l§& Table 4.
exni taxicity to a wide range fumor c nes. € smallest pars,

oD (e T Lo R s SRR Bk B e ai-microtubule
anti-praififénafive efigeinBie i d-ftendsiitg fiddings are evident. First, SC-

2-71 can potently inhibit several types of cancers in the nanomolar range
(the lowest 25 G150 (colon HCC2998) = 68 nanomolar). Second, the

differentjal sbbpbidé s SR8 SINRA20GHII7ZS7E8]s and tubulin polymerization.
PCT/US2005/019244 by the cancer cell lines demonstrates that SC-2-71

is not toxicjtoreyery cell type tivee sever ter than ]@M}.
Third, S:- i 2 [ @O O
thalidomide todza ' BCHivity, Singgmids directly stic wheng. 4 4.4 @

applied to cancer cells. 5 The microtubule disrupting effects of SC-2-71

were detected in a cell vazedIphenotypisangen (Fig. 2). SC-2-71 was
observe(l to cause dramatigkeorganizatignf

Cells {Fgp expressing) Rrvalue  Microtubule activity
Compound (ICsgeV) ( ICsp pM) ’ {% depolymerization)
SC-2-71 0.61+£0.1 1.80+0.11 2.95 50% at SuM
SC-4-283  0.90+03 50% at 5uM
HAMEL4  1.95+04 3.1920.23 2.0 50% at SpM
SC-5-87 0.26+0.02 0.76 £ 0.01 .9 90% at 5 pM
SC-~5-121 0.6+0.1 0.88 + 0.03 1.2 90% at 5 pM
10 The ability of anti-microtubule/anti-angicgenesis compdunds to circumvent Pgp

may provide significant advantages for therapy of drug resistant tumors. The ability of
SC-2-71 analogues to inhibit the proliferation of the Pgp expressing cell line NCI/ADR
is demonstrated by the data provided in Table 4. Relative resistance (Rr) values can be
calculated by dividing the ICs of the sensitive cell line by the ICsq of the resistant cell
15 line. The Rr value for taxol in the NCI/ADR (Pgp expressing) and MDA-MB-435 (Pgp
deficient) cell lines is 827 (Tinley, et al., Cancer Res. 63:1538-1549, 2003b). The Rr
values for the present SC-2-71 analogues range from 1.3 to 2.9 strongly suggesting that
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the interphase microtubule network, similar to the effects of vinblastine.
While vehicle treated cells exhibit a normal filamentous microtubule array
(Fig. 2), SC-2-71 caused a concentration dependent loss of cellular

waienetubiAas. This effect is consistent with the 1o effects olb=ergesdofisrmz44
other microtubule depolymerizers. In addition to microtubule loss,
treatment of the cells with SC-2-71 resulted in extensive micronucleation.
This is also a hallmark of microtubule disrupting compounds.
Depolymerization of interphase microtubules is a classic response of cells
to relatively high concentrations of microtubule disruptors such as the

vincébsikareroreehvavis Rndrgeregdy Seyinsibes iBulidressakbkeive agents

the lowestelfgctiveaxtotoxic 6eBceRkatQNs, the ability of these
compounds to interrupt normal microtubule dynamics (and not changes in

the tubulin polymer) causes mitotic arrest and subsequent apoptosis
(Jordan, M Bxafagte Ve mpzhativevisleétnBROREIT Aa sibility O6BEA}-7isi0-2-71

|g|t| é%‘gnitogc 186 gﬁ.{;ﬁgﬁgﬁr}%&nd the formation of 20 abnormal mitotic

spindles was evi A-10 and Hel.a cells at concentrations that

did not cauSeMiaimiaticoetiangbigenihbesph diwonisronstutdsloly Hellentidi smportant
SC-2eldiRHSR D LAY Wation. ot Abposmal mﬁe@m&g&ﬁ%@p&@w ical data.

accumulatlon at low micromolar concentrations (Fig. 3). The effects o

SC-APrighubacapRAphae hesa v el deb rraiisd trsmiyiflowbish were predictive
Cy OB RSB MOAME AP AR NRIBI SRS M bSO &R dubulin

for 18 h, stained with Krlshan s reagent and DNA content analyzed. The

1 sulfbirifgraSReauR, idkionnestie 2 Mndisnsh Csmiisnt @3-1441, 2000),
intermipsiondaf mw@m@ﬁ@ﬁﬁmﬂ&ﬁv&mﬂeﬁ aRgrIRNCsR RIS including

anti-proliferative activit of SC- -7 own in ble4w alu
usmge‘)tﬁlé’ 84y Soichicy %@‘?’ﬁ%&x’%‘g Bt tl@g model

referemceseédid |r¢bntiﬁ&hd\pﬁddaﬁh¢\!ﬁ}aimghasiqfcﬁ®%dﬁlwaﬂﬁst®d $ar-2-71.

the aﬁj t&ﬂﬁ 83%&_319 Wieq9R) t]#g%lg PC'@%@ZQOS{OJ{Q bl rsftubuhn

mICI'Ot U es an tency agail ese

HYepalghestzaiém @M@ﬁ%%@d%@@?mmwtmﬁﬂow et
polymienzatiandPOfaRtmNhemistry, 43:23:4479-87, 2000).

SC-2-71 Inhibits B-tubulin Pelymerization
Analogues of SC-2-71 were tested for the ability to disrupt microtubules, and for
20  potency against MDA-MB-435. These tubulin depolymerization studies revealed that
SC-2-71 potently inhibited tubulin polymerization (50% at 5 pM). The activities of
several analogues of SC-2-71 that have microtubule disrupting activity, as defined by
greater than 50% microtubule loss at 30 uM, are presented in Table 4. The data
indicates that certain derivatives of SC-2-71 have even higher anti-microtubule activity
25 (see compounds SC-5-87 and SC-5-121). |
It is believed that the anti-proliferative activity of the responding cell lines to SC-2-
71 treatment is due to a difference in tubulin isotype expression in the responding cells. In
fact, a proteomic study revealed that class I tubulin (BIL) is upregulated in HT29 colon
cancer cells (Braguer et al., British Journal of Cancer, 80(8):1162-8, 1999). This cell line
30 was very sensitive to SC-2-71 (Glsp =1 pM).
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The activities of several analogues of SC-2-71 that have microtubule
disrupting activity, as defined by greater than 50% microtubule loss at 30
M, are presented in Table 4. 5 The data indicates that certain derivatives
VoP Z@3217have even higher anti-microtubule activity (see¥otijsaefisds9244
SC-5-87 and SC-5-121). Table 4. Effects of analogues on Pgp expressing
cells and tubulin polymerization. 0000 N NN NN pp NH NH NH /N NH\
"IN/H@GHCIiINCHs SC-2-71 SC-4-283 o HAMEL4 SC-5-87 0
SC-5-121 - MDA-NIB- NCI/ADR 435 Cells Cells (Pgp expressing) Rr value
Microtubule activity Compound ( IC50( IC50 Izlg):é% depolymerization)
sc-2-71 0.Examnladsdnyesisptins G atoih nschanisgsaf detiens 509 at
SM HAME 1449858 Sedhéhde 183133y 2i5@0) atisdbetufoch 8¢ L2 8% sequencs of

0.76 0.01.2.9 90% at 5 -5-121 0,64:0,1 0.88_0.03 1.2.90% at 5 M

o TR T B L AR D b B el oF homolosy

circurmvenbdigd b dyvplgiide: pignificactady auageRIOrtBesBpYOf 6y ug:

resi r he ability, of -2-71 analo to inhibitthe. .

R e B e B S e e Se e dEieedan e

the detmirbvidgdinchablie deRethtiienebistancd:( B flUduescamtia (Fig. 6). We
lculat dividing the IC iti IL Ii the.IC50 of th

e R R e O A N S S fanip g e

expr&&siig)-SnadViDnkisBvdEs SPHY Lo@iciEntesdiviles: i8¢ GEniey National

2l GepsatResa:A 3Rt 2008Bh e BHN AGS SRR Ao e, st

SC-2-71 analogues range from 1.3 to 2.9 strongly suggesting t

Boos e dHe: pertipes somsvape Aendinbe Sbot-dliBetiasehidnte shspentof

by PgRafRdtihs shouithe.cpaee: effastvierueNtsicine binding sites (Fig. 6). Overlap
of the homology with the x-ray structure revealed that changes in amino acids resident in
the 3T protein near the taxol and colchicine binding sites could impart selective binding to
SC-2-71. One important hydrogen bond was noted between tyrosine 36 and the amine

13 portion of SC-2-71. Comparison of predicted binding affinities to I tubulin suggested
the rank order of SC-4-283 > SC-2-71. This order was experimentally confirmed by
tubulin depolymerization experiments in Table 4.

The model described herein was used to customize and design SC-4-283, a

potential photoaffinity ligand of SC-2-71 (Fig. 7). The ketone is within a few angstroms of

20  the sidechains of His28, Arg369, and Lys372. Therefore, these amino acids may provide
polential reaction sites for imine formation. With this in mind, we synthesized SC-4-283
as a benzophenone photoaffinity label of SC-2-71 in an effort o elucidate and confirm
the binding domain of SC-2-71. We evaluated SC-4-283 for iphibition of tubulin
polymerization and found it to have improved inhibitory activity in relation to SC-2-71

25 (Table 4) as we predicted. Our model has allowed us to 1) to assign priority of synthesis
to our new ligands based on ravk of the ligand’s predicted affinities to B-tubulin and 2)
design potential affinity labels and 3) propose laBeling, digest and sequence analysis to
validate our hypothesis.

30
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against Pgp mediated multi-drug resistance. Example 2- Comparative
Molecular Field Analysis (CoMFA) of SC-2-71 5 and Tubulin
Polymerization. CoMFA is a powerful ligand based discovery methodology

W& #EfERSithportant relationships between steric and electf§st4tfz005/019244
molecular properties and biological data. A O-tubulin CoMFA has been
developed that resulted in models which were predictive of both tubulin
polymerization and [3H]colchicine binding for a large set of (3-tubulin 10
inhibitors (Brown, et al., Bioorganic and Medicinal Chemistry,
8:6:1433-1441, 2000)._This study produced the first predictive models for
multiple strESERRSH bR &%M&%ﬂﬁé’f’c%ﬂﬂﬂ@?ﬁ@%ﬁ&n Proliferation

poddplyhetoxd. Mdiesecently, this COMFA model was used to identify

and predict - in. depolymerization activity of SC-2-71. The

CoMFA mo‘ggﬁé%%%gétg%g%%}?@ %ywa%ﬁ I%aéécéyaﬁo SRPiTTBIES 5 And
tubuRRPEBPOAaEY destsheddiwveia previoislyo dporednip rtheipasentr strategy of

K AMELAGRBRAVRM HRME ehad ' IginatSeheI;

43:23:4479-87, 2000). S -2-71%%%i%g&o?%§§ﬁﬁé%g$meriz_at%%&fat target cellular
AnalBiieeiesdayeipruiy beetdaed thebumtyrtaringseinrettisisales! this may
and fontdbupoiene) againsbMbAMBA3E Fheas-tubalindenalymerizationo:,

(sooh o B i G R e o S e o 2

microtetboieragisrdiolinl botbvityt-asgitefimihbiviydaterth ST inhibited Homan

gicr : ed.in Tahle 4. The.data indicate .
e B e L i AT TSR v
actiW@(@é@W BGe5BY Gt S b @ ipn! (deeTrltdy Syl HAL-T1's
the apipraiiBi e AN L ERANPRANG S8l IDes a.RG2 71
treatment is due to a difference in tubulin isotype expression in the
respond'gl ells. %c_t, a protcomic study revealed that class IlI tubulin
(3111) i ’%ﬁ?e it o s&edtont Sndef toms tdababsletsdt, British
Journal tdhifimeten80(8):1162-8, 1999). This cell line 30 was yery
sensitive-ta = =41 WO Sac
PCT/US20@%/@38244

HUVEC® ICsq (uM)

(uM)

SC-2-71 20&5 1.66 0. 5

* All experiments were run in triplicate, and the =+ values
represent the SEM

® Human Microvessel Endothelial Cells

* Human Umbilical Vein Endothelial Cells

25
SC-2-71 inhibits the growth of blood vessels on the chick choricallanteic:
membrane (CAM) model.
SC-2-71 (100 pM) inhibited a translational model of blood vessel growth in vivo
(CAM, Fig. 8, panel B and C) as compared to control (Fig, 8, panel A). This strongly
30 establishes that SC-2-71 has anti-angiogenic activity. Further it raises the question as to the
expression level of BIIT tubulin in HMECs.
A summary of the results obtained with SC-2-71 is as follows:
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Example 3- Investigating the SC-2-71 mechanism of Action A 96%
sequence homology (identity) exists between the x-ray structure sequence
of (3-tubulin (bovine brain) and PHI (human) (see Fig. 5). With this high
TEOePeF Hd$hology, we embarked on developing a protein mdeBSRIRGTiaR4
[3I1I (Fig. 6B). Using the 5 BIOPOLYMER module within SYBYL we
threaded the sequence in Fig. 5 into the reported x-ray structure to create
the homology model of G3m human tubulin (Fig. 6). We then took our
homology model of (3ID[ and flexible docked SC-2-71 into it using the
FlexX/C-Scare module within SYBYL (FlexX was developed at the

Getman Natibhi-Rés&aae e rbitEen AfsiracRereermEfagorarithayt-
and i eisikbrteh By D O ite SH0sk ouIStHin;
WWw.tripos.cq software_/flexx.gt . SC-2-71 docks (g%lgt into the area of
greatest amifd L& HFHEEARR HeaHE Y AERRT B roRiAes Binchlog sirese), SC-2-
(Fig. O) Gasvigpificitiehameffigywith itsbidigyhsinatusieveate ddhdhes;
sy Gmprolein negy the taxol and

' ective mc%né

changes in amigQ acids res _
colchicine b?ﬁc]ﬁ% sitesscab%] Impart setec {0’ SC-2-71. One

important hybirdgehBoatsakdrapdd trerarairrtinosiiat@plameithedntivle networks,

15 pogtignetake 2tisGomparsan of predicted binding affinities to OIL[
tubulin suggested the rank grder of SC-4-283 > SC-2-71. This order was

experimentatly o ae e It Bumeten olyrrarmsliontetip sripinand mitotic
Tableadcdhlmiadsl idesaiibheddiereinvasatisag to customize and design

-4-283, agw ial photoaffinity ligand of SC-2-71 (Fig. 7). The ketone
X6 fe an_gét%?oﬁaéq' BP0 %&{% AT

is within a e sl >Arg369, and

Lys372. ThePefohemtiesenaoiéhoff¢ltisumay tpholiitepaerdactactiasedited)

for imj ' ' {Syln:min nthesized SC-4-283 as a
benzgph%gﬁgfg%%%ﬁg% _g?ﬁgg%%ﬁﬁ%gﬁﬁﬁﬁgdélucidate and
confirm the iR ddhrssvstissizodzs akmeplicraecirbaaaifigyigbel of SC-2-71
inhibitign @iy ikoRRlyHekzatanRRcLiaupEi &#gﬁ}é%&%&gved

inhibitory a(;#'b\é%é ig.zrjil_a ion to SC-2-71 25 (Table 4) as we predicted. Our )
Model has 6 it eIy el Apbibilical vein

liganaadakdihiorliank of the ligand's predicted affinities to (3-tubulin and
2) design p?ilj @E@&f}ff Iﬂél%%ll FZ%% @E%)# 11053 Isas%fesl %%’11%'79%%5%‘(%@1 of

sequence analysis to valida ypothesis.
angiogenesis.
20 Example 5- Synthesis of SC-2-71 and Derivative Compounds

SC-2-71 and analogues were synthesized in accordance with the following
schemes by condensing anthranilamide with an appropriately substituted benzaldehyde
derivative as shown in Scheme 1. Recrystallization of the crude solids from absohite

ethanol afforded the pure products listed.
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42 WO 2005/117876 PCT/US2005/019244 Example 4- Inhibitory Effects

of SC-2-71 on Endothelial Cell Proliferation In Vitro and In Vivo Without

wishing to be bound by any particular theory, strategies and experiments
e J8%EITBEU herein pertaining to developing an anti-canceFStraEHFE1 544

simultaneously inhibiting endothelial and cancer cells. Compounds that
target cellular microtdbules have recently been found to exhibit
antiangiogenic activities and this may contribute to their antitumor and
anticancer efficacies (Miller, et at, J. Clip. Oncol. 19:1195-1206, 2001).
The taxanes, taxol and docetaxel, vinblastine, vincristine and 2-
methoxy8shagiel Blihareaihangipgemcachityngyg, SC-2-71
inhibited Human 10 Microvessel Endothelial Cell
and Human Umbilical Vein Endothellal Cells (H

VEE; ICE8 of 1.6 M)

in vivo m del as the mlned T Ie 5. Inhibi ffects of S f ’}j

on endo aI eﬁ EC ICH 0 ( Compd Au VEETCs0
(M) SC-2- 51.66A.5a AI Herit s ‘weré ryn in fiplic&te"&nd

the valls represent the SEM b Human AicravesselEndatheliabGells

M)

proliferation (gee Table _8C-2- 71's, ability to i h rfanglo}geneeés in an

'Human Unibidiead: \teimEndathehal:Gelis 25 SC-2- |nh|b|ts the growth of

blood vessels on the chick chorioallantoic mem
SC-2-71 (100 gM) inhibited a translational model
vivo (CAM, Fig. 8, panel B and C) as compared to control (Fig. 8, pane

A). This strongly
Compounnds designed to optimize SC-2-71.
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30 establishes that SC-2-71 has anti-angiogenic activity. Further it raises
the question as to the expression level of (3M tubulin in HNIECs. A
summary of the results obtained with SC-2-71 is as follows: 43 WO
WOG81YE76 PCT/US2005/019244 1) SC-2-71 is a potent H§Hitbitapn5 19244
colon cancer proliferation with anti- proliferative activities ranging from 68
nM to 4 M; 2) In comparison to 5-FU (currently approved for stage Il colon
cancer), SC-2- 71 was significantly more effective at inhibiting human
colon cancer cell lines; 5 3) SC-2-71 is a microtubule depolymerizing
agent; 4) SC-2-71 caused dramatic reorganization of interphase
microtubule WEEREPREOEHiEF I e effects of vinblastine; 5) SC-2-71
causes the formation of abnormal mitotic spindles and mitotic
accumulation at low micromolar concentrations; 10 6) SC-2-71 was a poor
substrate for transport bytPgp; 7) A homology model of (3Ifl human tubulin
h:l}) prioritize synthesis and 2) design a

proliferation of human microvessel and umbilical vein endothellal cells.
10) SC-2-71 inhibits the graogdhsofdslood vessels in an in vivo model of
angiogenesis. 20 Examm 5 @g@hqsl@ of SC-2-71 and Derivative
Compounds SC-g4 ‘%% @M&u&&wﬁr SV Ez}heslzed in accordance with
the following scheme y condensing an ranllamlde with an
appropriately substituted benzaldehyde derivative as shown in Scheme 1.

ecrystallization of the crude solids from absolute ethanol afforded the
pure products listed. 44
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WO 2005/117876 PCTJUS2005/019244 Scheme 1. Synthetic route for
SC-2-71 and analogues. EIR2 00O '\H O H SC-4-283 NH2 R NH H
SC-2-715 NH2 (a) - HR2 HH BROWN2 0 Rte!+ Cl SC-5-87
VBR&UGERT87Ya) CH3CN, AcOH (cat.), reflux 5-8 hrs CH3 H SETFI§29¢5/49244
Compounds designed to optimize SC-2-71.0 RRI0 O 2.ah NH 2 cf. CH,
H SCI, CHa/._,\ N NH SG&71 NH 43-Ph 01 CH -- H 4 N2 ClI%~bl I~ 1n
3 Aryl 3ube(lugon(rusetl big) V / Phenyl Analogueslisosleres 0 NH H CO
HsOz HPh(\NH/\!\'RaCHs CHaN\NH NN CHsH/N

GMG-E98
D, = FASERT G
T WRERE, T AR, MBI Dreclned
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H'N\ N/\X=co.cHZ CZHZ X CHs Ph Ph H Ph CH gipherryl Rigid(Anal
gees Spacerinsetfion \ / Ph Phs Rigld Anabgueo AmfdelAmin- So------- ns
amble Imked Rigld Analogues (amine) 0 0 at s2 NH 2-CI H LON NH 301

WP 3PEE S HH nH 2H 3,4C1 1 Ring Expansion Ary Sutu%%%ﬁ%ﬂ%“/‘
Tetrapooro / 45 WO 2005/117876 PCT/US2005/019244 Other
compounds include: 2 es p. 2t 211 C 1H NM, ' N .MR, NCI: Dedt;nd 52
NCB H Scar rap.1a 7=17 C 1H NMR i'Tt, R MR, NO'S;. Fait- U3 10 2
NH 504421 m =16-9-MO 0 1'H N NIR, T3C HM7, NC _ 4t4 --}j

GRIGHT 8
e = 251-F539
o NBAR, 10 WMIR, MCT: @0-calf

The compounds described above also all have compelling in vitro data
demonstrating their effects against colon and breast cancer. Each compound described
5 herein is also a potent tubulin inhibitor and displaces *H-colchicine (data not shown).
Many of the starting aldehydes needed to complete the synthesis of the
analogues of SC-2-71 are not commercially available. A brief outline of the synthesis

of several of these important intermediates is provided below.

10
Scheme 2.
o) 0’> 0
H _HOGH,GH,OH, p-TSOH __ O 1) nBuLi, THE, 78°C N H
o Toluene, reflux 5 7) B{OMe)s, THF, -78°C -t HO.
r r 3) 3N HC B
Ot
42 43 44
15
o
! H
i 44, PA{OAC),, PhgP
1 KaCOg, BMF, 160°C SN
R R 1 R
45 3.0 R 47 3¢l
2% 46 4-Cl 48 4-C1

Example 6- Other Syntheses
A method for synthesis of the important synthetic intermediate 4-
25 formylphenylboronic acid 44 with an acetal protection of 4-bromobenzaldehyde 42 is
proposed. The resulting acetal will be converted to the trimethylborate and deprotected

48



46 WO 2005/117876 PCT/US20051019244 C zt! ASH np_ 'NPM ,1-~C
NMAR, NCI: Dotned 50 Cat K (.=228,273 WFC Ipl N""~9,"~!"I: and
47 WO 20051117876 PCT(US20051019244 O,w t4H M 1 491 rH NMR,1'

WO 2BRJERENCK ti=celE The compounds described above akSixalb@se19244

10
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compelling in vitro data demonstrating their effects against colon and
breast cancer. Each compound described 5 herein is also a potent tubulin
inhibitor and displaces 3H-colchicine (data not shown). Many of the
starting aldehydes needed to complete the synthesis of the analogues of
SC-2-71 are not commercially available. A brief outline of the syntheS|s of

teetiEml Bribesoimapic-fdn realisuidte ¢ Toprodfdet] belovmihel Seke
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The symthesis of 4-ethynylbenzaldehyds 351 using a modified Cestro-
Stepbens/Sonogasiira compling of 4-iodobenzaldehyde and irimethylsilylac stylene
(Scheme 3) is proposed Treatment of this aldehyde with potessitmn carbonste n
methanol at room temperature should afford aldelryde 51, The plan for the symthesis of
aldehyde 57 (4-benzoylbenzaldehvde) mvolves reducng 4-bromobenzophenone 52 and
protecimg the resuiting secondary alcohol 53 with TBS w give 54, After the
Tormylation of 54, we will deprotect and oxidize 56 1o the final sidehyde 57 (Scheme
4). In this same manmer, we plan © install 2 formyl group onto the aryllbromide 58 w
give 55 (Scheme 5, '

Gk NaBH, ;
B A e T N 7~

14 n-Bull, THF, -78°C /\M TBAF—TH" C/\[/\ = i =
Z) DWE, T80 P P
3) 10% HC!, 780 <1t L~ k/LT 8 o
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/1 2) B(OMe)3, THF,-78 C - rt. HO. BrBr 3) BN NCIB OH 15424344 O
44, Pd(O Ac)2. Ph3P -. H KzCO,, DMF, 1000MF 100 C (/ RR 1I/R 45
3-CI R 47 3-Cl 20 46 4-Cl 48 4-Cl Example 6- Other Syntheses A method
“f8r2§g’ﬁﬁ‘[h7§§fs of the important synthetic intermediate 4 25 PCT/US2005/019244
formylphenylboronic acid 44 with an acetal protection of
4-bromobenzaldehyde 42 is proposed. The resulting acetal will be
converted to the trimethylborate and deprotected 48 WO 117876
TCTIUS2005/019244 to x5rd the borunic acid 44. Yey aldehydes 47 and
48 will be o colffig condidans us= 44 and the iodebmmme (Schmw 2).
Scherg % Q 111~ HTMS-1=CH.pdC6(PhaP)z_H K., ~H r PhaP, TEA,
Cul TERS“?l // H 4950 Si 10 The synthe5|s of 4- ethyny dehyde 51

using i chezm.’tgnum@gas#ura COUE 0f4:jodo yde and
ylsilyia.ztylen chén#ia H) rop osed @o this aldehyde
with. potassium carbond&té%h e ﬁﬁvlrét room should affrd aldehyde 51.

The plan fofthe synd=w of aldehyde 57 (4-benvglb ) involves reducmg
4-bromo ne 52 and

Scheme 6. Synthesis of second generation analogues 62-70.

d““z AcOH (cat)
NH, c;{acw refiux )\Q

§2

83

b i

5-8 hours

0
60 A7 \/Q g4
\O"”‘Rt R4

85-67 2,3,4-Cl
10 6870 2,3,4-CH,

Synthesis of these analogues will be accomplished using the same procedure
described for SC-2-71 (Scheme 1). It will also require the condensation of the
15 appropriate aldehyde (as outlined in above sections).

Scheme 7. Synthesis of unsaturated quinazolinones

0 0 0
NH, H NaHSO, NH
* DMAG, 150°C -
“ C C
71 72

20 A one pot condensation reaction of anthranilamide 71 with 4-

biphenylcarboxaldehyde 72 is envisioned to accomplish this synthetic target (Scheme
7). This reaction would be highly adaptable to derivatization.
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protecting the resulting , alcohol 53 with TBS to give 54. Aft--,. the
fomiylat on of 54, we will deprotect and oxidize 56 to the final aldehyde 57
(Scheme 20 4). in this same manner, we plan to install a fomayl group

WO 20BHIe78Re aryl bromide 58 to give 59 (Scheme 5). ScherprezrusouesdBa, i

10

15

A~ \ AICh. ttaBFu A\ TSEIBA3tV 1 j TxF, near,3nsi/. |~ , ~~52 64
0735 0H 0 9) r 3Bt, THF, 7MLl i TSAF-TK zt DMF, -7M (H IW% 10 H
c~i+ E-2H 5s 56 57 49 WO 2005/117876 PCT/US2005/019244
Scheme S. 1) n-BuU, THF, -78C 2) D -F,-78C H 5 Br 3)10%HU,-78C-r.t.
58 59 0 Scheme 6. Synthesis of second generation analogues 62-70. 0 0
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The Tetrafuoroquinazolinone 72, will be synfhesized using 2 Jamral
ortholithiation of the Boc protected amine 75 (Scheme 8). Foliowing iithiation, we will
form 76 from the addifion of 2 shury of solid carbon dioxide in THF. This will afford
the desired protected amthran

ey

ific acid derivative 7€. The resubiing carboxylic acid will
be converted to the amids 77 and condensed witn 4-biphenylcarboxaldehyde 1o give the
final compomd 79.

Scheme 3. Synthesis of carbon isostere

Thsm%onisosﬁamafs&z-ﬂwﬂlbesymh&émdﬁnmg‘nmimm
condensation strategy (Scheme 9). This will invoive forming the appropriate imine 82,

Addition of 82 to the N,N-diethyl-2-methylbenzamide 83 will give the PMB protecied



R R1 65-67 2, 3, 4-Cl 10 68-70 2, 3, 4-CH3 Synthesis of these
analogues will be accomplished using the same procedure described for
SC-2-71 (Scheme 1). It will also require the condensation of the 15

WO 28583 FFpriate aldehyde (as outlined in above sections). BCheseTm19244
Synthesis of unsaturated quinazolinones 0 O O NH2 H NaH803 NH NHZ
+ 1 I DMAC, 1500C /71 72 73 20 A one pot condensation reaction of
anthranilamide 71 with 4- biphenylcarboxaldehyde 72 is envisioned to
accomplish this synthetic target (Scheme 7). This reaction would be
highly adaptable to derivatization. 50 WO 1117876 PCr/Q /019244 e S.

Mlﬁs| !.*.'fs-r";.'._v:- o

B%‘ﬂ#é%%%%%%%@ﬁ@#ﬁ”@ e

ther amime nitrogen in owr proposed NH-tyrosine 36 interaction.

5 Scheme 18. Synthests of rigid malogm (ammine)

To synthesize rigid analogue 94 (Scheme 10), the addition of an aliylic growp to
10 86 will be accomplished by a paliadivm coupling reaction. The substitaied phenol 87
will be irifiated and then the bipbenyl 89 will be preparation for 2 standard Suzuii
coupiing. Addition of MCPBA will give the epoxide 9¢. This will be ring opened to
generate the alcchol 91. Condensation of 91 wiih - anthranilamide will afford 92.
Bromination of the alcohol with PBr3 will generate 93, Cyclization of 93 will provide
15 ihe final product 94.



ct NFla A O+ O HNJ~ 78 79 Ui 5 The Tetrafu linone 79, will be using a
lateral Tithiihon of the Boc protected amine 75 (Scheme 8). Following
litbiauon, we will form 76 from the addition of a slurry of solid carbon

WO 20841573 m THE. This will. afford the desired protected BREARARERITR
derivative 76. The resulting carboxylic acid will 10 be converted to the
amide 77 and condensed with 4-biphcnylcarboxaldehyde to give the final
compotmd.79. Scheme 9. Synthesis of carbon isostere 0/H + 4\ NHZ o-
CH9Cb /1~\11 808182 00 Nt} LDP THF,-78C p1 CAN ng{ | - 2}t,_ ~i
3)NH4cl(seta.-78C-rx I\ 0C 84 aS YS The carbon isosb= of SC-2-71 will
Sebemenitbshadiens oftizsd smsheenssrigaidstion strategy (Scheme 9). This
will involve forming the appropriate imine 82. Addition of 82 to the
N,N-diethyk2-methylbenzamide 83 will give the PMB protected 5Z WO
2D051110@‘6 Pains 29244 amide 84. on with agnwm CAN (eerie

art mmnWE sffir t final Product 85. compound Will WI

in ortarce of nitfogen in o dNF1yros's
< o e
L /a/j
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The amide attached rigid analogue 95 will be synthesized by condensation of
N-benzylanthranilamide with 81 (Scheme 11). Conversion of the
aicohol in the bromo derivaiive 96 apd then ring cvelizmtion will afford 97. We will

obizin ipal product 98 by easilty deprotecting 97,
16

.
LTk



5 Scheme 10. Synthesis of rigid analogues () p p rPFCK mom as m ffi a9
/~~"1 GpO 10%PNG, i} J I [I'M~i~k P& \WeH 92 U\H8R/\H ~h
H” Rr Y\1 To synthesize rigid analogue 94 (Scheme 10), the addition of an
VoS g¥@an to 10 86 will be accomplished by a palladium RGUBREYS019244
reaction. The substituted phenol 87 will be triflated. and then the biphenyl
89 will be preparation for a standard Suzuki coupling. Addition of MCPBA
will give the epoxide 90. This will be ring opened to genemte~ the alcohol
91. Condensation of 91 with anthranilamide will afford 92. B 'on of the
alcohol with PBr3 will generate 93. Cyctizaiion of 93 will provide 15 the
final prbawet1o4. Gl esolpgsmalA7@7ams2 2 Scheme fl. Symé&csis of
rigid andogues ('). 000 ofaxxa ~r+ ffiwiJT ~r %jPd 5 The ami
attached r“@ijd gfé 95 will tésyntheazed by condensation o@? NH

N
DR, G CHLh N chiral cotumn diastereomer A

o O- si“Ph‘\‘

NH

TBAF H diastersomer 8
Q 1038
SC-2-71.(8) O R

o]
NH
e
SC2714R) O

5 Evaluation of enantioselective actions of SC-2~71 is very important in

e JBRE

understanding the molecular interaction with B-tubulin and effects on cell growth. We
have designed a straightforward scheme to resolve the enantiomers of SC-2-71 (Scheme
12). Using benzyl protected 99, we will add the chiral siloxane 100 to generate 161.
Deprotection of 101 and resolution of 102 on a chiral column will generate two

10 separated diastereomers A and B. The chiral derivatizing agent will be cleaved using
TBAF to afford each enantiomer (Scheme 12).

The disclosures of each and every patent, patent application, and publication
cited herein are hereby incorporated by reference herein in their entirety. One of skill in
the art will appreciate that the superiority of the compositions and methods of the

15  invention relative to the compositions and methods of the prior art are unrelated to the
physiological accuracy of the theory explaming the superior results.

Headings are included herein for reference and to aid in locating certain
sections. These headings are not intended to limit the scope of the concepts described
therein under, and these concepts may have applicability in other sections throughout

20 the entire specification.
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N-benzylanthranilam.ide with 91 (Scheme 11). Conversion of the alcohol

in the bromo deavafive 96 and then ring cycii iion will afford 97. We will

obtain final product 98 by easily deprong 97. 10 WO 2005/117876
VWEPAFSPBD5/019244 Scheme 12. Chiral resolution of SC-2GUSI0BIP244
NH Phpry (/OI/~ 00\VySi\l\ 100 NNH h ph/ chiral mlumn//

DMAP, CHh N /' / N / tifaalemomerA H\ 1\ 0 Ph Ph\/ 0 Ph ph\ O 903A 99
101 H 902 0 0Sp'lh ph TDAF I\ NH I / thastereomer S 1038 SC-2-7t{S)

0 TBAF \ NH "H \I 5 Evaluation of enantioseleotive actions of SC-2-71 is

very important in understanding the molecular interaction with f3-tubulin

and effects Otheethghodtwhive whevescbbigmet destibighitfoemand seHdmewn and

tore he S&%&%ﬁ%@ﬁﬁ ey Fal kP SAMEmL 2k HSING08NAM ical, celtular
prote%:gtie 99, we will add the cr?iral siloXxane 100 to %enerate 101. ol 68 ’
histochemical, biochemical, molecular biclogy, microbiology and recombinant DINA.

techniques.

5 The description of the disclosed embodiments is provided to enable any person
gkilled in the art to make or use the present invention. Various modifications to these
embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the invention. The appended claims are intended to be construed

10 toinclude all such embodiments and equivalent variations. Accordingly, the present
invention is not intended to be Hmited to the embodiments shown herein but is to be

accorded the widest scope consistent with the principles and novel features disclosed

herein.
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Deprotection of 101 and resolution of 102 on a chiral column will generate
two 10 separated diastereomers A and B. The chiral derivatizing agent will
be cleaved using TBAF to afford each enantiomer (Scheme 12). The
disclosures of each and every patent, patent application, and publication
cited herein are hereby incorporated by reference herein in their entirety.
One of skill in the art will appreciate that the superiority of the
compositions and methods of the‘54#H¥Ehtion relative to the compositions
and methods of the prior art are unrelated to the physiological accuracy of
the theory explaining the superior results. Headings are included herein

Whatgscfagrdise and to aid in locating certain sections. These headings are
not intended to limit the scope of the concepts described therein under,
and th?se concepts may haye applicability in other sections throughout .

120 the RS dtaHBAS SAG BE65 A1 P ?%”ﬁ@ﬁ‘?l‘jé)%%%ﬁ@i ggaier and

Othersngibodshanich tuegenasedihutmetcddsaribizd herein are well known
and within the competence of one of ordinary skill in the art of clinical,
chemical, cellular, histochemical, biochemical, molecular biology,
microbiology and recombin&ht DNA techniques. 5 The description of the
disclosed embodi is provided to enable any person skilled in the art
to make or use th | g@tzion. Various modifications to these
embodiments will ily apparent to those skilled in the art, gnd the

' applied to other embodiments

without departing from the spirit o}l sc Ake inyegtion. The appended

and equivalent variations. Accordingly, the prese
intended to be limited to the embodiments showR fein but is to be
accorded the widest scope consistent with the principles and novel
features disclosed herein. 55 CLAIMS

wherein Ry, Rj, and Ry are independently selected from the group consisting of
NO,, H, halo, C;-Cy alkyl, Co-Cy alkenyl, C;-Cy alkynyl, C,-Cy alkoxy, Cs-C5 aryl,
mono-, di- or tri-chloro, and mono-, di- or tri-methvi, or R; and R, taken together with
-the atoms to which they are attached form an optionally substituted heterocyclic fused
ring, or R; and Ry taken together with the atoms to which they are attached form an
optionally substituted cycloalkyl fused ring:
X 1s selected from the group consisting of NRs, -(NH(CHz),)-, CH,, CHR; and
CQO; whereinn is 1 or 2;
Z is selected from the group conststing of a bond, O, NH, §, CO, COO, CH,0,
CH;NH, CONH, C,-C; alleyl, Co-Cy alkenyi, and Co-Cy4 alkynyl; and
R is hydrogen;
Rs is selected from the group consisting of H, halo, Cs-Cg aryl, C;-Cy alkyl, Co-Cy
alkenyl, and C;-C4 alkynyl, or R; and Rs taken together with the atoms to which they
are attached form an optionally substituted heterocyclic fused ring,

or an analog, derivative, or modification thercof,
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What is claimed is: 1 A pharmaceutical composition comprising a
pharmaceutically-acceptable carrier and a compound having the general
WS”%%EWS c%,f(formula I:0 RCNRzZ R3 R4 wherein R;, R3Pgn/d F\;é are .
iﬁ&epenaseﬁtly selected from the group consisting of NO2, H, ﬁ&i% (Lot
alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CG-C4 alkoxy, C5-C7 aryl, mono-,
di- or tri-chloro, and mono-, di- or tri-methyl, or R3 and R2 taken together
with the atoms to which they are attached form an optionally substituted

heterocyclic fused ring, or R3 and R4 taken together with the atoms to
which they are attached form an optionally substituted cycloalkyl fused
ring; X is selected from the group consisting of NRs, -(NH(CH2)")-, CH2,
CHRS5 and :C@paagipiiinds dind isariestedifiomihaaaqup consisting
of a bond,g), NH, S, CO, COO, CH20, CH2NH, CONH, C1-C4 alkyl,
C2-C4 alkényl, and C2-C4 alkynyl; and R2 is hydrogen; R5 is selected
fromthe grotip ccifststing of H, halo, Cs-C6 aryl, C-C4 alkyl, C2-C4
2 alkynyl, or R3 and R5 taken together with the atoms to
which the;fl ar form an optionally substituted heterocyclic fused
ring, or an analog, d hv/a ive, or modification thereof. 56 WO
2005/117876 PCT/US2005/019244 2. The composition of claim 1,

whergigrsaid ompornddsd) NbiBcrZor hereof.
5

3. The composition of claim 2, wherein said analog, derivative, or modification

is selected from the group consisting of

0
R Bl
NH 2 Cl, CH,
" 3Gl CHs
N O 4C), CHy

Aryt Substitution (fused ring)

9 2-Ph
ol

N/l\/\ T

: EM 4

3
15 Pheryl Anatoguesfisosteres

10

2

o]

o
H
n=1,2

[ =
Ny
Biphenyl Rigid Analogues

20



H or an analog, derivative, or modification thereof. 5 3. The composition

of claim 2, wherein said analog, derivative, or modification is selected

from the group consisting of 100 RR1 ~\NH 2 Cl, CH33 C|, CH3 H 4
W@I?%?—’I’éﬁf 7?yl Substitution (fused ring) 0 2-Ph e~" NH 3-Phpg£/p_ S

\~~ 2V%4~ 3 15 Phenyl Analogues/Isosteres 0 e \NH/H n-1,2 (n/

Biphenyl Rigid Analogues 20 57 WO 2005/117876 PCTTUS2005/019244

O
E\‘ NH
|
FN
H
X=CO, CHy, CoH X
] 2+ wahig
Spacer Insertion
- R1 .R_Z
0 H  CHg
H Ph
R -1
D CHy  CHg
] CHy  Ph
Ri %, Ph H
o g
Amide/Amine Substitutions ,
3
1 S
Rigid Analogues \/l
{amide linked)
10
0
]
Crx
e
Rigid Anslogues {(aming)
15

Chiral Analogue
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0 NH H X=CO, CH2, C2H4 Spacer Insertion b {21 R2 0 H CH3 ~ N'RZ
HPhCH3 CH3 /NCH3H CH3PhRIPhH PhCH, PhPh

Amide/Amine Substitutions 50 e N HRi

WEGEEH o /N1

R1

o
2.0
@\)\NH 301
N 2.CHs H
H
Y

Group Hemologues

»

1o

15 Tetrafluore

3-CHa H

gid Analogues /3 (gl i,
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Rigid Analogues (amine) 15 0 NH eNChiral Analogue 58 WO
2005/117876 PCT/US2005/019244 QO NH HN ~ n =1,2 Ring Expansion
wh RdsRgsNH 2-CIH 3-CI H 2-CH3 H H 3-CH3 H R H 2,3,4:411Rég0H10244
2,3,4-CH3 2 5 Aryl Substitution (Biphenyl) O N y X=C, N, C=0 Group

Homologues 100 F NH

10

4. The composition of claim 1, wherein;
Ry, Rz and Ry are independently selected from the group consisting of H, halo,
15 (-Cq alkyi, Cp-Cy alkenyl, Co-Cy alkynyl and Cs-Cs aryl;
" X is selected from the group consisting of NRs, NH(CHy)y)-, CH; and CO;

whereinnis 1 or2;
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F H 15 Tetrafluoro emir, NH EP. 59 WO 2005/117876
PCT/1JS2005/019244 0 C'N NH CHI O2N ASH 5 and 10 4. The
composition of claim 1, wherein; R1, R3 and R4 are independently
selected from the group consisting of H, halo, 15 CI-C4 alkyl, C2-C4
alkenyl, C2-C4 alkynyl and C5-C6 aryl; X is selected from the group

consisting ofNR5, A(NH(CH2)")-, CH2 and CO, whereinn | r2; IS, .
celocteh P G0y Eh G POr TR B S, B i gt €
C1-(G4latoghydnand-ClaBanalikyngl; and R2 is hydrogen; R5 is selected

from thﬁ qrglt{éaé_consjsting of H, halo, C5-C6 aryl, C1-C4 alkyl, C2-C4

alkenyl, it ‘€7 3“’alkynyl. 5. The composition of claim 1, wherein; RI, R3

and R&Rare inttepsdritentlyseipgtedsstmthel globpcdhsiatinylof H halksyl, C-Cy

ar!dalggﬁgﬂﬁg)@" i%%l%q'ged from .the group consisting of NR5, and CO;
Z is selected from the group consisting of a bond, CO and CI-C4 alkyl,
and

5. The composition of claim 1, wherein;

R, Ry and Ry are independently selected from the group consisting of H, halo and
Ci-Cy alkyl;

X 1s selected from the group consisting of NRs, and CO;

Z is selected from the group consisting of a bond, CO and C,-C4 alkyl; and

R is hydrogen;

R is selected from the group consisting of H, halo, Cs-Cq aryl, C-Cy alkyl, C-Cy
alkenyl, and C»-C; alkynyl.

6. A pharmaceutical composition comprising a pharmaceutically-acceptable carrier and

a compound having the general structure of:

wherein Ry, R; and Ry are independently selected from the group consisting of H,
halo and C,-Cy alkyl;

X is selected from the group consisting of NRs, «(NH(CHa),)-, CH; and CO;
wherein n is 1 or 2; and

Ry is hydrogen;

Rs is selected from the group consisting of H, halo, Cs-Cg aryl, C1-C4 alkyl, Co-Cy

alkenyl, and C,-C, alkynyl.
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R2 is hydrogen; R5 is selected from the group consisting of H, halo,
CS-C6 aryl, CI-C4 alkyl, C2-C4 alkenyl, and C2-C4 alkynyl. 6. A
pharmaceutical composition comprising a pharmaceutically-acceptable
carrier and a compound having the general structure of: O R, NR, X R3
R4 wherein R;, R3 and R4 are independently selected from the group
consisting of H, halo and C1-C4 alkyl; X is selected from the group
consisting of NR5, -(NH(CH3)")-, CH2 and CO; whereinnis 1 or 2; and

7R, 13 hrdiaaeRiiRal isosglesiad kembihenaro ReeRsiskng RLR R CRE6r and
aryl, C1-C4 alkyl, C2-C4 alkenyl, and C2-C4 alkynyl. 61 7. A
pha?rﬁ%@ﬁﬁ%‘é%@&%gﬁ%ﬂeﬁ%ﬁﬁ%mﬁ %'pharmaceutically-acceptable
carrier and a compound having the general structure of: O RNR, O C
R3 R4 wherein RI, R3 and R4 ae independently selected from the group

consisting of H, halo R, /u\
’\\ NR,

wherein R, Ry and Ry are independently selected from the group consisting of H, halo
and C,-C, alkyl;

X 1s selected from the group consisting of NRs, «(NH(CHz),)-, CH; and CO;
whereinn is ! or 2; and

Rz is hydrogen;

Rs is selected from the group consisting of H, halo, Cs-Cg aryl, C,-Cy alkyl, C»-Cy4
alkenyl, and C,-C, alkynyl.

8. A pharmaceutical composition comprising a pharmaceutically-acceptable carrier and

a compound having the general structure of:

Ry

wherein Ry, R; and Ry are independently selected from the group consisting of H,
halo and C;-C; alkyl; and

Ry is hydrogen;



and C1-C4 alkyl; X is selected from the group consisting of NRS5,

-(NH(CII2)")-, CH2 and CO; wherein nis 1 or 2: and R2 is hydrogen; R5

is selected from the group consisting of H, halo, C5-C6 aryl, C!-C4 alkyl,

C2-C4 ahcenyl, and C2-C4 alkynyl. 8. A pharmaceutical composition

comprising a pharmaceutically-acceptable carrier and a compound

having the general structure of: 0o R, R, NR,ONVor~-NV~~ RRs'C

R, R, R% WhelalisRiror3 g epesifidepehtehdlp selectedidtromndes-Cs aryl.

group consisting of H, halo and C1-C4 alkyl; and R2 is hydrogen; 62 R5

is selected from the group consisting of 11, halo, C1-C4 alkyl, and CS-C6
9.aryl'sg A dElershp e LB b A potii o EHp BN 6f 8IdHs Mengficiye of a

mamigetise®fa weagicament for treating cancer. 10. Use of claim 9,

wherein said cancer is selected from the group consisting of multiple

myeloma, breast cancer, prostate cancer, ovarian cancer, cervical cancer,
16kin gancetmelanama pancioatici carearchlarattaeancenidien®d of multiple

cancer, central nervous s%stem, leukemia, non small cell carcinoma, and

lundESIRU8%: AR TANTEE BRRIAIR P8 Hh &P B TANS ot 6% IR Ay Kb cancer.
ThenB@oﬁﬁquama-;whemineaaidlatelﬁalsiannerpmmbmmntézdi&fnmﬁnervous system,
(3-tlljek€il}.1<'|fg'}1igon|¥1rp sellqgﬁtcl:gﬁ ‘carcinoma, and lung cancer.

11. The use of claim 9, wherein said subject is a human.

12. The use of claim 9, wherein said at least one compound disrupts -tubulin

polymerization.
13. The use of claim 9, wherein said at least one compound inhibits angiogenesis.

14. The use of claim 9, wherein said at least one compound inhibits a P glycoprotein

mediated multi-drug resistant cancer.



13. The use of claim 9, wherein said at least one compound inhibits
angiogenesis. 14. The use of claim 9, wherein said at least one
compound inhibits a P glycoprotein mediated multi-drug resistant cancer.
63 15. The use of claim 9, wherein said cancer comprises a mutant p53
protein. 16. The use of claim 9, wherein said medicament is suitable for
being administered via a route selected from the group consisting of
topical, oral, buccal, intravenous, intramuscular, intra-arterial,

1 inframedulfaniyjrinfratheeal) mtdaventrcolaprisansadermal p Supoataneous,
intraperitoneal, intranasal, enteral, sublingual, vaginal, ophthalmic,
pulmonary, and rectal. 17. The use of claim 9, wherein said medicament

1 furtheusoniphises’ Werapeuiic allydi effeative aimatintiof bekrgosiministered via a
Ch%m&@%%&:ﬁg%%%&%@ Ij%ﬁeqw% SR LLClaIR A, éﬁll}ﬁ%‘?{&ﬁﬁ'ﬁﬁ@rﬂﬁ}s‘?”e

compoun its cancer cell proliferation. 19. The use of claim 9,
whérsmnsaig ar. Bastonerebriseardulpibits eadetabliarestnipiolifer smpplermal,

20. d56.0hablceskape-£empound. of aNARe Ot AMRR 4 1O AL INehhhalmic,

manufacture of a medicament for treating an angiogenesis associated
dis@4EBBRisHEERCP:. The use of claim 20, wherein said angiogenesis
related disease or disorder is selected from the group consisting of
cancer, rheumatoid arthritis, diabetjc retinopathy, retinopathy of )

Fhrdhratstity, %‘Fﬂé?aIVﬂT%fﬁ‘Peﬁ@&?aﬁ?’ﬁ%‘B\’?%%g{I@ng‘F&H&&ﬁ%s AT PERYISAA]
fibreplasie epislemic keraiaeaninetivitiseMitaawnA deficiency, contact
lens overwear, atopic keratitis, superior limbic keratitis, pterygium keratitis
sicca, sjogrens. acne rosacea, phylectenulosis, syphilis, Mycobacteria

1 $nf&atians plipidind @gemeraitionjClidmicalumapbaciarialhulcesscfunegjal
ulcers,ﬁlfgle?r es simplex infections, 64 Herpes zoster infections, protozoan
infe}%lt‘i)ons,a %p‘osi sarcoma, Mooren ulcer, Terrien's marginal
degeneration, marginal keratolysis, trauma, systemic lupus,

19. The use of claim 9, wherein said at least one compound inhibits endothelial cell

proliferation.

20. Use of at least one compound of any one of claims | to 8 in the manufacture of a

medicament for treating an angiogenesis associated disease or disorder.

21. The use of claim 20, wherein said angiogenesis related disease or disorder is selected
from the group consisting of cancer, rheumatoid arthritis, diabetic retinopathy,
retinopathy of prematurity, corneal graft rejection, neovascular glaucoma and
retrolental fibroplasia, epidemic keratoconjunctivitis, Vitamin A deficiency, contact
lens overwear, atopic keratitis, superior limbic keratitis, pterygium keratitis sicca,
sjogrens. acne rosacea, phylectenuiosis, syphilis, Mycobacteria infections, lipid
degeneration, chemical burns, bacterial uicers, fungal ulcers, Herpes simplex

infections,
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polyarteritis, Wegener's sarcoidosis, scleritis, Stevens-Johnson disease,
pemphigoid, radial keratotomy, macular degeneration, sickle cell anemia,
sarcoid, pseudoxanthoma elasticum, Paget's disease, vein occlusion,
artery occlusion, carotid obstructive disease, chronic uveitis/vitreitis,
Lyme's disease, systemic lupus erythematosus, Eales' disease, Behcet's
disease, infections causing a retinitis or choroiditis, presumed ocular
histbiglasaresie; Béstptisersezenyopreliopticipinssi Stapgat:SMistaselcer,
par%@ﬂﬁéﬂ‘ﬁnﬁ?ﬂ%%l%%ﬂ@r&ﬁ@ﬁam} RYREINISCOSIRY Y %E%Hf?é{upus

toxoplasmosis, tfrauma and post-laser complications. 22. Thé use of claim
20, RoRerEd hill SEREESIERECPidAtiin STSTRs nideNerF dPiKkMithEpase. pemphigoid,

IOrO%‘%@t'@é’ia@é%ﬁﬁc@%@iﬁg@&Bgﬁé'aﬁ%ﬂs SRIBLHIVES eI hod
comprising contacting said cells with an effective amount of a composmon

of &NFHIPLIAMERS B SOHMTHEEREIEYBF 5 S8 afesaRpeiusion, carotid

endgbelieh celliizselesion fromningvarerR, CORRISUNG ofMicfewassebus
endot lial cellsngéerlal endothellal c;ells, and venous endothelial cells.

25, I FARSE i PG HATAA ST TG0 tHERLP REFALS TR ARAR 1S of
enddﬁhﬁiiaitcegbreﬁﬁr%ﬁ dkumﬂn@mmﬁsmm;bmm@rgﬁﬁe&aik)lmebpancﬁﬁccﬁﬂs

in aculture, said method com risin ta tln said cells with.an

o e T A SR A SRR B bt syngpomes.
prepwmgas@}ﬂs?ﬂrewmhandlpm trereninghickimethod comprising the

synthetic route of Scheme I: R'"R2 O0 OHOH SC-4-283 H SC-2-71

NH2 R NH NH2 (a) NR2 H H BROWN2
22. The use of claim 20, wherein said subject is a human.

23. A method of inhibiting proliferation of vascular endothelial cells in a culture, said
method comprising contacting said cells with an effective amount of a composition of
any of claims 1 to 8.

24. The method of claim 23, wherein said endothelial cell is selected from the group
consisting of microvessel endothelial cells, arterial endothelial cells, and venous

endothelial celis.

25. The method of claim 23, wherein said endothelial ceil is a human endotheiial cell.
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HO R, r.1- Cl SC-5-87 aReagents: (a) CH2CN, AcOH (cat.), reflux 5-8
hrs CH; H SC-5-121 28. A photoaffinity label of SC-2-71 0 NH SC-2-71 H
said label having the structure: SC-4-283 ONHH I 0 29. A method of
disrupting microtubule polymerization in a cell culture, said 66 method
comprising contacting said cell culture with SC-4-283 0 eHNH /1 0 30. A
method of identlg/lng an analo of 0 ANH SC-2-71 H I / which inhibits or
dishupbssterstabtiaipiometaph Téﬂorsafd:%ﬂé%hé%ilémﬁré}m@@ said method

comprising contacting said cells with an effective amount of a composition of any of claims |
to 8.

27. A method of preparing SC-2-71 and analogs thereof, said method comprising the

synthetic route of Scheme 1:

c
O/u H SC-4-283

0
O /@LH O e
CIJ‘NHZ R dNH o H  SC2-71
P (a) g*@F{? H Mo BROWNZ
.

o
s ' sc-5-87

o

o

Reagents: {a) CHiCN, AcOH (cat.), reflux 5-8 hrs

T

SC-5-121

28. A photoaffinity label of SC-2-71

o

dNH SC-2-71
Y
H

3

said label having the structure:

SC-4-283

29. A method of disrupting microtubule polymerization in a cell culture, said
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contacting a cell culture with a test analog and comparing the level of
microtubule polymerization in said cell culture with the level of
microtubule polymerization in an otherwise identical cell culture not
contacted with said test analog, wherein a lower level of microtubule
polymerization in said cell culture contacted with said test analog,
compared with the level of microtubule polymerization in said cell culture
mattodontamtett g\t saith testdnalogilisramvifidication that said test analog
inhibits or disrupts microtubuleggolysgerization, thereby identifying an
analog which inhibits or disrupts microtubule polymerization. 31. An
analog identified by the method of ‘¢laim 30. 32. A method of identifying
an analog of 67 0 NH SC-2- Wgh inhibits tumor growth, said
method comprising compari

a subject with an otherwise identical tumesfiot treated with said test
analog, wherein a lower level of tumor growth said subject administered
with said test analog, compared with the level of tumor growth in said
subject not administered with said test analog, is an indication that said

3695%%9&% m@&iﬁmggn%%pbwereby identifying an analog which

inhibits tumor growt An analog identified by the method of claim 32.
34. A method of identifying an analog of 0 NH SC-2-71 H which inhibits
angiogenesis. said method comprising comparing the level of blood
vessel growth in a chick chorio njéﬁrN embrane that has been
administered a test analog Wit@le Wofsoqg"b?& vessel growth in an

otherwise identical chick ﬁ

%

o

which inhibits or disrupts microtubule polymerization, said method comprising;
contacting a cell culture with a test analog and comparing the level of microtubule
polymerization in said cell culture with the level of microtubule polymerization in an
otherwise identical cell culture not contacted with said test analog, wherein a lower
level of microtubule polymerizétion in said cell culture contacted with said fest
analog, compared with the level of microtubule polymerization in said cell culture not
contacted with said test analog, is an indication that said test analog inhibits or
disrupts microtubuie polymerization, thereby identifying an analog which inhibits or

disrupts microtubule polymerization.
31. An analog identified by the method of claim 30.

32. A method of identifving an analog of
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chorioallantoic membrane not treated with said test analog, wherein a
lower level of blood vessel growth in said chick chorioallantoic membrane
administered with said test analog, compared with the level of blood
vessel growth in said chick chorioallantoic membrane not administered
with said test analog, is an indication that said test analog inhibits blood
vessel growth, thereby identifying arbanalog which inhibits angiogenesis.
35. An analog identified by the meth@d of claim 34. 68 36. A method of
identifying an analog of 0 NH §0-2¥71 ¥ whietd-irihibits cell proliferation,
said method comprising; contactiig i€
comparing the level of proliferation 6f salid gell culture with the level of
proliferation of an otherwise identical cell culturg ng¢t contacted with said

test analog, wherein a lower level of proliferation™of said cell culture
contactegisitnisaid tesiagalogh candpasaddvith-ibadeyalofprolifaiationcobf
said otherwise |dent|c | cell cu tur not c ntac ed said test analag, j

i PRCLAEH ot St 5 LRI PTG S i B v
metdnﬁnimf)r:@mtaﬁnwhﬁbmn satﬂ gelhtbaiture islenhurhamoeh@ulaed 88h said
The eth d of alm 37, whe cell cuI IS_a. Gul

ei [ e [Ce

o 0 A T R SRS, A R S i
ad nsmdst@ﬂraga@gh@nmme@méi mﬁ@@émﬁmwwgwﬁé@m@tﬁemmcer or
an ANGIRAENESisAsses ated diseane,nn diRordsl Raid kit COMRISING bits wmor
pharmaceutical composition comprising a therapeutically effective
amauinveT. AhqedstidprISoRpuLM  oF BaiR INTEREAPRCAT Hhd an
instructional material for the use thereof. 41. A pharmaceutical
_composition comprising a pharmaceutically-acceptable carrier and a
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34. A method of identifying an analog of
O

1\ NH  SC-2-71
Ry
H

which inhibits angiogenesis, said method comprising comparing the level of blood
vessel growth in a chick choricallantoic membrane that has been administered a test
analog with the level of blood vessel growth in an otherwise identical chick
chorioaliantoic membrane not treated with said test analog, wherein a lower level of
blood vessel growth in said chick chorioallantoic membrane administered with said
test analog, compared with the level of blood vesset growth in said chick
chorioallantoic membrane not administered with said test analog, is an indication that
said test analog inhibits blood vessel growth, thereby identifying an analog which

inhibits angiogenesis.

35. An analog identified by the method of claim 34.
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0 R, Rz R R4 wherein X1 and X2 are independently selected from the
group consisting of heterocyclic, thiophene, pyridine, pyrazine,
pyrimidine, thiophene, furan, oxazole, and imidazole, further wherein X1
and Xz may independently comprise Ri and R2, wherein R1 and R2 are
independently selected from the group consisting of NO2, H, halo, and
CI-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CI-C4 alkoxy, C;-C7 aryl,
3ndhsetppd QhifieAt BrRs ARy ffoto-, bi, and tri-methyl (CH.-,), and R3 is
hydrogen; R4 is selected from the group consisting of H, halo, C;-C6 aryl,
CI-C4 alkyl, C2-C4 alkenyl, a ﬁ@lk){ir%yg A2. The composition of
claim 41, wherein said X, is thibphene e composition of claim 41,
wherein said compound is GMC-5-1{13: 44. A pharmaceutlcal composition
comprising a pharmaceutically-acceptabl £
having the general structure of 700 R, R3 N/ Rp-Rp N ~Ri RIR2
Whereln ependently. selected from the roup consisting
o NG BB AR e A SR GngT 5 CHdymyl C1-C
alkoxy, c@ﬂ:@ﬂr@rylgem«aﬁmeb&atmﬂld%ltlaﬂdﬂtﬁg(amd)mm‘rﬁw big dexet! of proliferation

tri- m?tgtYd (f:clellltur% ttﬂ%gquvrl oz% proliferation of an otherwise identical cell culture

not contacted with said test analog, wherein a lower level of proliferation of said cell

culture contacted with said test analog, compared with the level of proliferation of
said otherwise identica! cell culture not contacted with said test analog, is an
indication that said test analog inhibits cell proliferation.

37.  The method of claim 36, wherein said cell culture is a human cell culture,

38. The method of claim 37, wherein said cell culture 1s a cancer cell culture.

39, An analog identified by the method of claim 36.

40. A kit for administering a pharmaceutical composition o a subject to treat cancer or an
angiogenesis-associated disease or disorder, said kit comprising a pharmaceutical
composition comprising a therapeutically effective amount of at least one compound

of claim 1, an applicator, and an instructional material for the use thereof.

41. A pharmaceutical composition comprising a pharmaceutically-acceptabie carrier and

a compound having the general structure of
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R4 is selected from the group consisting of H, halo, C5-C6 aryl, CI-C4
alkyl, C2-C4 alkenyl, and C2-C4 alkynyl. 71

X
1--_X2

wherein X; and X, are independently selected from the group consisting of
heterocyclic, thiophene, pyridine, pyrazine, pyrimidine, thiophene, furan, oxazole, and
imidazole, further wherein X, and X, may independently comprise R; and Ro,

wherein R and R, are independently selected from the group consisting of NOo,
H, halo, and C-Cy4 alkyl, C,-Cy alkenyl, C;-Cq alkynyl, C,-Cs alkoxy, Cs-Cy aryl,
mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl {CHjs), and

R; is hydrogen:

Ru is selected from the group consisting of H, halo, Cs-Cg arvl, Cy-Cy alkyl, C-Cy
alkenyl, and C»-C; alkynyl.

42. The compesition of claim 41, wherein said X is thiophene.

43, The composition of claim 41, wherein said compound 1s GMC-5-103:

44, A pharmaceutical composition comprising a pharmaceutically-acceptable carrier and a

compound having the general structure of
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R, N/Rs

Rz
Mo
vy \ !/

Rz

wherein R and R- are independently selected from the group consisting of NOs,
H, hale, and C;-C4 alkyl, Cy-Cy alkenyl, C,-Cy alkynyl, C;-Cq4 alkoxy, Cs-Cr arvl,
mono-, bi-, and tri- chloro and mono-, bi, and tri-methy! {(CHs);

Rj is hydrogen; and

R4 is selected from the group consisting of H, halo, Cs-Cg aryl, C;-Cy alkyl, Co-Cy
alkenyl, and C»-Cy4 alkynyl.
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