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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 to evaluate novel compoﬁnds for efficacy and to establish

their mechanism of action.
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“Available cell lines from the National Cancer Institute (NCI).
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oviduct, skin, colon, and pancreas with striking differences in their tissue distributions.

15 In fact, there is little or no By in these tissues, except for the columnar epithelial cells of

the colon (Roach et al., Cell Motility and the Cytoskeleton 1998, 39:4:273-285).
Normal cellular architecture, growth, division, and intracellular transport are
dependent on microtubules. 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

30

an increased level of expression of beta IlI-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

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

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



In cell lines resistant to m crotubul e-stabilizing
drugs that express heterozygous tubulin nutations, the

WO edoatt1ises anount of nutant tubulin expressi on PGI/US2005/019244

inmportant. In these cell lines, the absence of beta
Il- and beta IVa-tubulin has been denonstrated, and an
i ncreased | evel of expression of beta Ill-tubulin in

resistant cells has been confirned (Verdier-Pinard et

al ., Biochem stry, 42(18):5349-57, 2003), indicating

that this tubulin isotype may, have a significant role

i n 5305 ofireating eanees thet pEviRUslY Yeredhicpl & gt using

i nv ' ' ifected to selective tubulin inhibitors

and(g{é é)q?lu%sfél gﬁ&%uch inhibitors to selectively regul ate

t he exprAssindoioabde bgart caaprisersonfe di-thapokt widelyatsydpasd effective

in tissues as aneans of treati capcers. t
or ARSI TIARIEPANAG geRHiSD ChnieRdise ?ﬁgmkyfﬁk and Tolcher, A. W.

ol eﬂﬂﬁﬁ%ﬂgﬁﬂ& IAGRnts AL VTITCY. 3R, 8, AERALS, HAPA. Fosenberg (eds.),

sonme of t nost” w dely used and effective cancer
¢ heimichePapeples endlpactics dfrDnsblogycéth edsmnl Nohilnpky431-447.

E. . Tol che A At mcr ul e ,Agents. ln: V. . .
T pifpoh . RS, iopieplraft st S Wiltee 20 ol B the clinica
CangRéesksi JFehdVifsa AR4lofds aRd t&x8n & sichigRBI for@thBve been focused on
edition, Vol. 1, pp. 431-447. Phil adel phia, PA:

Li jeenteping newdgeita ithat Anve a¥inkianmectzadsn of Retismpbeidsubgrior properties

R T -

15

20

25

30
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mﬁltidrug resistant because of overexpression of membrane proteins that act as drug

efflux pumps. Overexpression of the MDR-1 gene product, P-glycoprotein (Pgp), leads
to diminished intracellular drug 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
docetaxol. There is a clear need for new drugs that can circumvent multidrug
resistance.

A second major reason for the development of new microtubule-active agents is
that microtubule disruptdrs are in some cases effective against tumors that express
abnormal p53. The tumor suppressor gene encoding p53 is the most frequently mutated
gene in human cancers. It 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 contribute to their antitumor and
anticancer efficacies (Miller, et al.,. J. Clin. Oncol. 19, 1195-1206, 2001). The taxanes,

taxol and docetaxel, vinblastine, vincristine, combretastatin (Holwell et al., Anticancer
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al ., . J.TughorprofahceluirckShe folRatid0Fnew? BI0bll veskBR, (i.e., angiogenesis).
t axan taxol and docetaxel, vinblastine,

i APty that PG eelseitinie spnateiEin aneioghnesis by expressing a
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2091112&])( 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 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)
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
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 identify and prepare

compounds capable of regulating cancer cells, angiogenesis, endothelial cells, and

tumor formation. The present invention satisfies these needs.
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g., endostatin); 2) blockers of

i val and growth factors/receptors
ody and VEGF receptor tyrogi ne kinase
; d 3) inhibitors of adhtsion

Wherei1_1 Ry, R3 and Ry are independently selected from the group consisting of
H, halo, and C;-C4 alkyl, C»-C4 alkenyl, C,-C4 alkynyl, C;-Cy4 alkoxy, Cs-C7 aryl or R
15  and R, taken together with the atoms to which they are attached form an optionally
substituted heterocyclic fused ring, or R; 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(CH,)n)-, CH,, CHR5 and
CO; whereinnis 1 or 2;
20 Z is selected from the group consisting of a bond, O, NH, S, CO, COO, CH,0,
CH,oNH, CONH, C;-C; alkyl, C1-C4 alkenyl, and C;-C4 alkynyl; and
R, and R; are independently selected from the group consisting of H, halo, Cs-
Cg aryl, C;-C4 alkyl, C;-Cy4 alkenyl, and C;-C4 alkynyl, or R3 and Rs taken together with
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consi sting o, C4 al kyl, C-C4 al kenyl,

C2- C al Kyigyte 4 Mepiets Abwayiomdihe stadies yt MDA RIBarId With treated with 3
taken together with the atonms to which they are
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to [ )

Figure 5 Demonstrates a sequenceyaligmnent of BIII tubulin with the known x-
ray structure.

Figure 6 Demonstrates the docking of SC-2-71 into the BIII homology model.

Figure 7 Demonstrates the flexible docking of the potential photoaffinity label
SC-4-283.

Detailed Description of the Invention
Abbreviations
5FU- 5-fluorouracil
CAM- chick chorioallantoic membrane
CoMFA- comparative molecular field analysis
HMEC- human microvessel endothelial cell
HUVEC- human umbilical vein endothelial cell
IL- interleukin |
LV- leucovorin
MDR- multidrug resistant
MMP- matrix metalloprdteinases

MYVD- microvessel density
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i n HeLa pefihidion§i gure 4 Depicts flow cytonetric

studi es of MDA-MB-435 with treated with 3 nmM SC 2-
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As used herein, the articles “a” and “an” refer to one or to more than one, i.e., to
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means one element or more than one element.

A disease or disorder is “alleviated” if the severity of a symptom of the disease,
condition, or disorder, or the frequency with which such a symptom is experienced by a
subject, or both, are reduced.

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.g., 5-
fluorouracil is an analog of thymine).

“Angipgenesis—associated” disease or disorder refers to a disease or disorder
associated with aberrant angiogenesis or a disease or disorder reliant on angiogenesis.
Changes in microvessel density are encompassed within the term “angiogenesis-
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 can be inhibited
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—results new characteristics such as unregulated
growth, lack of differentiation, local tissue invasion, and metastasis. Examples include,

but are not limited to, breast cancer, prostate cancer, ovarian cancer, cervical cancer,
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that may be produced from another compound of similar structure in one or more steps,
as in replacement of H by an alkyl, acyl, or amino group.

The term “disrupt” as used herein réfers 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 microtubules.

“Homologous” as used herein, refers to the subunit sequence similarity between
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
subunit, e.g., if a position in each of two DNA molecules is occupied by adenine, then
they are homologous at that position. The homology between two sequences is a direct
function of the number of matching or homologous positions, e.g., if half (e.g., five
positions in a polymer ten subunits in length) of the positions in two compound
sequences are homologous then the two sequences are 50% homologous, if 90% of the
positions, e.g., 9 of 10, are matched or homologous, the two sequences share 90%
homology. By way of example, the DNA sequences 3'ATTGCC5' and 3'TATGGC
share 50% homology.

As used herein, “homology” is used synonymously with “identity.”

The determination of percent identity between two nucleotide or amino acid
sequences can be accomplished using 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 Karlin
and Altschul (1993, Proc. Natl. Acad. Sci. USA 90:5873-5877). This algorithm is
incorporated into the NBLAST and XBLAST programs of Altschul, et al. (1990, J. Mol.
Biol. 215:403-410), and can be accessed, for example at the National Center for

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

can be performed with the NBLAST program (designated “blastn” at the NCBI web
site), using the following parameters: gap penalty = 5; gap extension penalty = 2;
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r elho&{tﬂogmls ang !pﬂﬂﬁﬂ&ml&culé?ﬂmgb@d hareini diombesia ghpped alignments for
density are enconp

. { { o -
" aﬁ@m@@ewe’a%e Ssea std gi% %ewl%g]@éfi?%bed BoAltschul et al.
us&glo dévemcrec INGAL S LTE S ﬁhjz?l AYtePhtifel§, qfsq%na& otr‘i"HI-Blast can be

i npede inhibit cell prolifefation. As such
c omeditecparfymantitedited setalrgh which detebils d@starrm«;lamnslnps between

i ndi rect | or the c of cancer

10, arieelpoies 1o S8 SEHRREs blyerr wifghEH £ fgimron pattern.

depwhai B¥lididg BE ABITO Gﬁpﬁé&pBLX&STTPSI-B%ﬁhnd PHI-Blast progratus, the
"anti-proliferative" does not refer to a particu

me dh&hﬂtma@lsﬁtvm iof Fhepegpiectiee progeams (.8 ﬁﬁBbASEdmé NBLAST) can be
| MRgdpd-

The percent identity between two sequences can be determined using techniques
similar to those described above, with or without allowing gaps. In calculating percent
identity, typically exact matches are counted.

The term “inhibit,” as used herein, refers to the ability of a compound 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
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 material” includes a publication, a recording, a
diagram, or any other medium of expression which can be used to communicate the
usefulness of the peptide of the invention in the kit for effecting alleviation of the
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 mammal. 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 contains the identified compound.

Alternatively, the instructional material may be shipped separately from the container

10



The term "cancer," as used herein, is defined as

proliferation of cells whose unique trait-Ioss of

woerosal7scont rol s-results new characteri stics SPCHUS05/019244

unregul ated growm h, lack of differentiation, |oca

ti ssue invasion, and netastasis: Exanples include, but

are not limted to, breast cancer, prostate cancer,
ovari an cancer, cervical cancer,skin cancer, nelanom,
pancreati c cancer, colorectal cancer, renal cancer,

| eukem a, non sgg&h@cell carci nomg, and |ung cancer.

As Wibdheistcapan dpsigipRal maigrial apd thesiompornad be ysado
' : 1 b d d f h
a C@h%ﬁg?ﬁg’?%#&gpqmt may be produce rom anot her

conpo ar ‘structure in one or nore steps, as

i n repl adafisolatalf nudldiy acd™ sifdey ko a awoléic aoikd seginemt @rfgient which
The, term "di srupt"” as used herein refers to the .

abi 1StPR PeaTatesh SR SRR RCEEICh PBRE o 2RaUTHiY sopring state, o.g., &

M CHRIAUREL S R RRINLERFdrfdved ﬁﬁ%e@?nlcést W¥hidh aft ﬁlormally

conpound of the invention to induce at "l east partia
depwlisaest oAbd fregmerit, apc thetsafudnees adjadentilodho fisgmenst it ae@nome in
herejn, .refers to the.subunit sequence simmlarit

et WRH RiEply ofhur cTHrRe aibe 8Dplies Jo Tugeif sl
NU CyBktani#liyhuitile@ Ftone Sthefedinponeh® vilh ARLREY a8 iHanlWRe nucleic

RNA nol ecul es, or between two pol ypeptide nbl ecul'es:
Wheasidh epdtiNitor BBNA oF proteins, ydtieh adtutaliy acquenpany dcinlths cell. The term

have been

o, AR ke O R ARG PARA i by

adeyictte, intoh@nutdiRyncisly Hplidatiag plasmad o vials, #oistd theBenomic DNA of
The hopol ogy between two sequences is a direct

f uricRtek# Yo of Kekayeiser WHchetishana senaraie molesglafe.g. as acDNA ora

00S].L] t Ao i P
PoLHL A 00 ety 1S8R BRSO esin
t wandepepdann df other sequences., It also includes a recombinant DNA which is part of a

15  hybrid gene encoding additional polypeptide sequence.

20

25

30

Unless otherwise specified, 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 RNA may include introns. |

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
usefulness of the composition of the invention for its designated use. The instructional
material 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
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
molecule or compound in a native environment. The term “purified” does not

necessarily indicate that complete purity of the particular molecule has been achieved
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sequences are honol ogous then the two sequences are

50% honol ogous, if 90% of the positions, e.g., 9 of
waosarm7émat ched or honol ogous, the two sequene€BUSIvaH/€19244

90% honol ogy. By way of exanple, the DNA sequences

3ATTGCCS' and 3' TATGEC share 50% honol ogy. As used

herein, "honol ogy"” is used synonynously with

"identity." The determ nation of percent identity

bet ween two nucl eotide or am no acid sequences can be

acconpl i shed using a mat hematical algorithm For '

ex ahwing thaprvasd e AEthigiay patifiet’ dompousd b bsddderedn MEfarsit® g compound

t wo, sequences i 39 Vle al gorithmof Karlin and Altschul

( 198% 15 gregier thaad07° ESd. Sci. USA 87: 2264- 2268) ,

modi fi eds a5k, Itﬁ&eﬁ‘gg‘g%ﬁrﬁ%ﬂ#isc jflggc%maﬁkoc%lsﬁé}hﬂdudes any of |

Acad. Sci. USA 90:5873- al gor
i ndbhe plandetré dharmtaceutivel ddBlickSFualnds XBhdsphatp rboﬁie&d&al)ilﬁe solution,
Altschul, et al. (1990, ,J. M. Biol. 215:403-410),

Sand"4gn e’ﬂgﬁ%’é é‘é@’(eac?, anfoévwét%ﬂrp‘f"%te’_g?ﬂ EReises Pt ¥frious types of
CeRi&@find SfenB. AtHRGAROHO¥ndoRiRLIBLLPBS gﬂté ‘éﬁéﬂo@e&"’bo)dg regulatory

web site. BLAST nucl eoti de sear_ches can or ne
wi tagendyeo st IS Federohgaverindey iog hisicé th thie| S Phérmatopdiefor use in

NCBI . web .si.t using the foll ow ng paraneters: gap
peﬁﬁ%‘ﬁ@*:m%‘,l‘%%é}m@%%nsi on penalty = 2;m smatch

penal ty A«“shbjdeht FHHHlid oGk dr freatihent R4RB&hAL], FIYEhY§ human.
10.0; and word size = 11 to obtain nucl eotide

10sequencéess Hedbpisioths tean atrepiiaid inslugdes grapbylaxistrddhe specific disorder

her ei . i a an. he. perf.orned.w t.h

S ST TSR R BB SR BB oo
wekosditiey aed/ot frevddtBl or bliagiafing B4i0 §F@ptontks | A gpﬂ'o?ﬁylactic” treatment
follow ng paraneters. expectation value 10,0, BLOSUMG2

sc &Y § Heatisat adapistesgs tgiasubiertwhe dpes nad gikibsigns of a disease or

‘exhibits only early signs of the disease for the purpose of decreasing the risk of
15 developing pathology associated 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 compound 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, fluoro, and

30 iodo.
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honol ogous to a protein nol ecul e descri bed herein. To

obt ai n gapped alignnents for conparison purposes,
W@ppaWSBLAST can be utilized as described i n PCT/BE8100$/019244

et al. (1997, Nucleic Acids Res. 25:3389-3402).

Alternatively, PSI-Blast or PH -Blast can be used to

performan iterated search which detects distant

rel ati onshi ps between nol ecules (1d.) and
rel ati onshi ps between nol ecul es which share a comon

pattern.  Wien utilizing BLAST, .Gapped BLAST ) )
PSI - Bl aste &y balpatfy B U5y %iﬁégfglfsﬁe aaéﬁ%(bradmal bearing at least one
ParnaRes kib@fudih & i

Sl SBRAA CHRrBSH R0l 051 o ARt an

and_NBLAST) can be The percent
t wdiksequences can be determ ned using techni ques

simlar 0 .t hos seri.bed above, with or w out
al | ow ngfhgeé‘%%l? ?hﬁgﬁﬁ%h ‘Qﬂ‘?rﬁ’a np‘éf‘&é?ﬁg‘?fd%’irﬁsf?{’ g'?fm represents a

sty praghéd oeMiget alkgt ﬁlhl@? havifg GeuNbRAo Hd§fleMnumber of carbon
"inhibit," as used herein, refers to the ability of a

c o dlarcallye Cis alel erpups incligcbutere notdisvigsdao, methyl, ethyl, n-

o BRI bR Lt S B Rel Bt ROPL T Brls? ey B he ke
at | eastThe@8fm 104-€, pikehydl albleieiby isdn inast, a2 634d IRYEA represents an

rmr? referably by at |east 50% and nost preferably,

thé Iy smsataraisdrhranobed oplinesr sreupdavipgdomng teghedspecified number
her,ej r ' I pal 5ol ncl .

0 eE PR B AR BT R AELUER s o,
medbuliméd &x prreepdinyt) 2apropényd,aln3-betadizadl, 1 dutaylihek&dl Sentenyl, and
th‘fh Lﬁgu' ness of the peptide of the invention in the
ki "6 effecting alleviation of the

The term “C,-C, alkynyl” wherein n is an integer refers to an unsaturated
branched or linear group having from 2 to the specified number of carbon atoms and at
15 least one 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, cycloalkyl” wherein n = 8, represents cyélopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl. A
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 “Optionally 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-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 from one to three heteroatoms wherein the

heteroatoms are selected from the group consisting of oxygen, sulfur, and nitrogen.
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vari ous di seases or disorders recited herein.

Optionally, or alternately, the instructional nmaterial
woreopsdeses | be one or nore methods of all evi at i PQI/UR®05/019244

di seases or disorders in a cell or a tissue of a

manmal . The instructional material of the kit of the

i nvention may, for exanple, be affixed to a container

whi ch contains the identified conpound invention or be

shi pped together with a contai ner which contains the

identified conpound. Alternatively, the instructiona

mat er i al AfE§eddierdR thaterm shefaroatydl {eters dman pptionally substituted mono- or

conf.aj i . ' . [ JCH: | [ ..

e ey A Ry B b Bhe o LG Btejpipe from ome

r ectophesthetefvatdmsaldinelides) ditismotlimited tg e $ thiend, pyridyl and the

nucl.ei c acid segnent or fragnment which has been

se %_ted from sequences which flank it in a naturally

occurri e », Q%% : Al : )

r ermvednfg}rlezttrchﬁ{lhgwg(élgcugﬁ gs |1§%9§?gﬁsr?§&r}%rt§{jlog adj geggﬁ%ble7 to 12

% 0 Mmpabéned ridged ordigrd, bic)fvlwai;icmamngs' T&ﬂjl bm;yel' fit rihg ntd‘yeahe attached at
ragnent. in, a n i [ it natuyra occurs.. The o

t er D SR PR B ieEle eS| 1 otim pe serput 5 not imited

subst aphitdl, | dicyRWHek e dich slom-@h e in g fRRRRENt S whi ch

naturally acconpany the nucleic acid, e.g., RNA or DNA
or pr ot ellescompiounds efsthe peeisent inentiop amytaintoniervr infree assinhmetric

The n ther re kncludes, fo xample,. a .

o SRR REERIIR, RS0, A B BHRb o Rptgn st tht docs
| Ntrvt desigutomhe RRusIchenBRY i€ R be\ehdpstsodli 4 eﬁfbrydiﬁ%J 11 tR¥ various
into the genom c DNA of a prokaryote or eukaryote, or

whiQpcahipamers. s veelkasgageatie niistuessithercele. g., as a cDNA
or a ge nﬁ@c%m%%uﬁ@\%. tﬁé glt%ggiﬂ i \f%ﬁﬁgﬁ&%g g%%t lg]f a%t?)ﬁlgpc forms and the

restriction enzyne di gestion ndepen
sedoemdes inclideabsth mixtirsdas] spueeOabivithnl taboMi Bér dxdmple the

f
15 pa rfgllgwing structure:
N/\NH
—= is understood to represent a mixture of the structures:
N oy Ny
\:/ 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 otherwise undesirable. In many cases, the compounds of
the present 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 magnesium salts. Salts derived



hybri d gene encodi ng additi onal polypepti de sequence.

Unl ess ot herw se specified, a "nucleotide sequence
we@p®edi78ge an ami no aci d sequence” includes al | PCT/US2005/019244

nucl eoti de sequences that are degenerate versions of

each other and that encode the sanme ami no acid

sequence. Nucl eoti de sequences that encode proteins

and RNA may include introns. As used herein, an

"instructional material” includes a publication, a

recording, ,a diagram or any other nedi um of
ex pF UBSIGRIGPAsEhinEBideJutt greaipt dignitedrim saite af primpry, secondary and

_ poea L .n Contor it
doSbiiraniRl AL, CATDORHLE Dy MR HRII AT o iy
of dnhiees, di(gutistitmnedvdlyl) bminesxiaidibstitutee aitf) aiﬁ%lei,@r]%@nyl aé’nines,

f ggﬁakgtfyrl Wntlvmmpl %Qtr@c gﬁf‘nt g]: q%pg%pﬁq%r‘g@tgi I{ilgjg:e%g agqqo r'@es,edis(sdbrs)t?t?lted alkenyl)
et ! _ i i 1

B e Y
i nttetwiclalkybaminese subsgtutedctyichratityl matiess; disulastithtécheycloalkyl amine,
B L R S R A
t 0 taEyeRhlkehyTR Ainik, sabsMhRa hsloflkes raﬁﬁﬁk!},gdffs@ésﬁhlh&ﬁf}fcgoalkenyl

ot her conponents normally asSociated with the nolec

or 2B duFErsiityted ayelioplkenyd mminesy pesth emikisediteyl amines, triaryl amines,

"pyrified" necessarily indicate.that conpl.ete.
10 ou ?}ﬁe%éﬁ%?l a[rr%ggs; g?}%?eg% gl‘re anupes, eéerﬂ%g? Bl@gﬁs,éheteroc CHIC amines,
ac Wilevedeilic amitdieribeReRSSlic Amidetk ahlxéd R Hnf it@8mines where at least
conpound as_used herein refers to a conpound that is
gr &P &f theryhstonathon the amingaredlifferent and arheelecsedirom the group

" PRBRTREE AR5, Yo RGGER LAY SnGAN sistink OELMARE, §Wbafl,
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl,

15  heterocyclic, and the like. Also included are amines where the two or three
substituents, together with the 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 understood 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,
hydrobromic 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
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the standard pharnaceutical carriers, such as a
phosphat e buffered saline solution, water, enulsions

wely1es7an oi l /water or water/oil enul sion, aPCT/US2005/019244

various types of wetting agents. The term al so
enconpasses any of the agents approved by a regul atory
agency of the US Federal governnent or listed in the
US Pharmacopeia for use in aninmals, including humans.
A "subject" of diagnosis or treatnment is a mamal ,

| ST AT aRICAcis SR Frdghe St M e
CoNGhddeSR ford a@ﬂi @%e b QAIrGHic L §a‘1 %Eﬁg %%?l,ga?ﬁ%é Aked

with a speC|f|c r or conditio
preventing or eI|n1nat|ng said synptons. A

" prophyl ' trea is.a treatnent adm ni stered
to a subﬁ’é‘&’?aﬁ‘(‘iﬁﬂ@g‘e%?’e% bit signs of a disease

sor exhi biia3idemide ERSWY bSb&) $vaffied qllﬁ aasBs0e B¥ €mie Griinenthal

10

15

20

purpose of decreasing the risk of devel opi ng pathol ogy

as s¥Erameny 4% 2 hon-faxicisedative . It was widaly psadt to grevienembmemng sickness in
[ At nent adm nistered to a subject who exhibits
S|§ﬁg§a$'gg¥ﬁﬁlogy for the purpose of dimnishing or
elimnating those signs. A" pmwhamm@lutaaln{uqe effective

anount” of a conpound is that aﬁﬁ’“t compound whi ch
is sufficient to provide a bepefi |a egﬁpct to the
subj ect to which the conpoun |s ed. As used
herein, the term"treating" hy aX|s of
the specific disease, disorder, condltlon

all eviation of the synptons assqqllaﬁgoﬁgdevm th a speC| fic
di sease,

In addition to its sedative effects in humans, an association was reported of
teratogenic limb defects from maternal thalidomide usage. Aside from this serious
teratogenic effect on the fetus, the drug does have therapeutic value: (1) for its
immunosuppressive effect in the treatment of graft versus host disease; (2) in the
treatment of leprosy; and (3) for inflammatory dermatoses. Furthermore, thalidomide
has significant anti-angiogenic activity, and as a result, is finding more extensive
clinical use in the treatment of various cancers, particularly in cancers having a poor
prognosis due to microvessel density (e.g. multiple myeloma and prostate). Anti-
angiogenic thalidomide derivatives have been previously described, including a
derivative wherein the glutaramide ring is replaced with a phenyl group, leading to an

active compound named, BROWNI1.

0
2"0I Gen 3 Gen.
N :>
O

BROWN1 HAM EL4 SC- -71
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di sorder, or condition and/or preventing or
elimnating said synptons. As used herein, an

w0 efoBacisieze anount” neans an anount suffi ci entPEDUS2005/019244

produce a selected effect. For exanple, an effective
anount of an antim crotubul e agent is an anount that
di srupts the dynam c response of m crotubulins.
Chenical Definitions As used herein, the term
halogen or halo i ncl udes bronD chloro, fluoro,
m ' hal oal kyl " sed .herein refers to

q%lod The ter
an ‘aI°RYT SFsEton, anﬁlé’gP%@efStcoP L‘l&r%r%%f&@ﬁon of the phthalimide
subgid, Whes resdlRl ﬁgﬁ:r%}laﬁouﬁwr hzo@fgi%gm}\@?ﬂﬁ QLe published

trifluoronethyl [ 1 ke term
wheRQeT APMicatommno. .W()e@%e%oaeAasmd dtseloeu:m ofwdm]fSQMOSp@ated in its

o BEREE i BT p G B e Gty Btein @gencrate nove

s5al kipinpetUPE-1-Nt | wikieh addikclased Hepdin héé‘érﬂﬁﬂcéf%fﬁ&%&r Welative to

10

15

20

ethyl . npropyl, iso-propyl, butyl, iso-b
se 4) agaipst: VeLioys Canp@lﬁx lgltludmaﬁyhd tumaks tshrél dsi dobon cancer.

The ter n.n is an i e

ised erarseoriahoBulbe pretlBR e o bl ey iRy having the
br apodrelstiactiré:near group having from2 to the

speci fied nunber of carbon atons and at | east one

doubl e bond. Exanpl es jpf such groups include, but are

not limted t 1- propenyl, 2-propenyl,

1, 3- but adi enyl <bu |, hexenyl, pentenyl, and the

like. The ter al BRayl " wherein n is an integer
refers to an r at ed I
\\X N

wherein R; is independently selected from the group consisting of NO,, H, halo,
and C1-Cy alkyl, C,-Cy4 alkenyl, C,-C, alkynyl, C;-Cy4 alkoxy, Cs-C; aryl, mono-, bi-,
and tri- chloro and mono-, bi, and tri-methyl (CHz);

wherein R; and R4 are independently selected from the group consisting of NO,,
H, balo, and C;-C, alkyl, C,-C4 alkenyl, C,-C; alkynyl, C;-Cy4 alkoxy, Cs-Cy aryl, mono-
» bi~, and tri- chloro and mono-, bi, and tri-methyl (CH3), or R3 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 NRs, ~INH(CHy),)-, CH,, CHR5 and
CO; whereinn is 1 or 2;

Z is selected from the group consisting of a bond, O, NH, S, CO, COO, CH,0,
CHNH, CONH, C;-C; alkyl, C;-C4 alkenyl, and C;-C4 alkynyl; and
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branched or Iinear group having from2 to the
speci fied nunber of carbon atons and at | east one

wao eiophersbond. Exanpl es of such groups i ncl ude, POTIUSEN®019244
not limted to, 1- propynyl, 2-propynyl, 1-butynyl,
2-butynyl, 1-pentynyl, and the Iike. The term "C3-Cn
cycl oal kyl" wherein n = 8, represents cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
cycl ooctyl. As used herein, the term"optionally
substituted" refers to fromzero to four substituents,

wher ei n RhandsRpaeindepandently scleeled fiorvibp eraprronsisting of H, halo, Cs-
| . f~tpe i |.ect.ed :
2T LS ALREPERLENCpSRTHEla By o togstor v

subiht atoueytb Svhidistheg etk Aiackddforfemtaptithal B syibstitiRl @e&rdQclic fused

an optionally substituted nono- or bicyclic
car'B¥eyclic ring system having one or two aromatic

rings inglaigkse: b %H}%'yaﬁlﬂ’ \R’(?Lﬁg %ﬁ%&&%@ﬁ écﬁ)g&%%ﬁ%’ of the

napht hyl ; t et rahydrona
t henVéntion fin@uriencmhpass andlegs, detiedivas, whd modifidades ofFyimula L.

conpoun havi.ng fr.gm zero, to four substituents, and )

" oubst | LB e st oo RpBEmEY SAenhelagAzprovided
or WRr§nsubstituents. The term (C -C8 al kyl)aryl

refers to any aryl group which is attached to the

par ent rii, 8 ynd Raatehededehgénthyrselgpted Troe thergroup consisting of H, halo,

"het er,0 | ¢ gr "refers to.an i onal |
]Osugéf'i dbﬁﬂﬁgﬁgﬁyhEgéiﬁﬁkﬁnigW%gg EFW% r?ng system
cont ai Nixgs delcRBATRAN t: $BOS BokRYAE %@Nmﬁ-@@tlﬁcg%jlg)ﬁf @Igf% and CO;

het eroat ons are sel ected fromthe group consi g
oxygen, sul f u¥is lawd;ni trogen. As used herein the term

"hetero | " refer Q an optionall u i -
or bi cyz ?éés elg 3@% grg ?}k e??‘fﬂ]%%?ﬂ?%ﬂ{%é?ﬂ%zg)’ i}ﬂi-%g ﬁaz&vg"c“ alkyl,
ar @yat) dlkéryl@ad QA Adlkyryg; fndom one
15 R; and Rs are independently selected from the group consisting of H, halo, Cs-
Cs aryl, C;-C4 alkyl, C1-C4 alkenyl, and C;-C4 alkynyl.

In a further embodiment a compound of Formula I is provided wherein

L

Ry, R3 and Ry are independently selected from the group consisting of H, halo
and C;-C4 alkyl;
20 X is selected from the group consisting of NRs, and CO;
7. is selected from the group consisting of a bond, CO and C;-Cy alkyl; and
R, and Rs are independently selected from the group consisting of H, halo, Cs-
Ce aryl, C1-C4 alkyl, C;-C,4 alkenyl, and C;-C4 alkynyl. Furthermore it is anticipated
that the hydrogen groups on the claimed compounds can be substituted with flourine
25 . atoms without significantly altering the activity of the parent compound.
In one aspect, Ry, Rs, and Ry are each independently selected from the group

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

30
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to three heteroatons and i ncludes, but is not limted
to, furyl, thienyl, pyridyl and the |ike. The term

WO Riosgicisre” represents either an unsaturated OPCT/US2005/019244

10

15

saturated stable 7- to 12- nenbered bridged or fused
bi cyclic carbon ring. The bicyclic ring may be
attached at any carbon atom which affords a stable
structure. The termincludes, but is not limted to,
napht hyl , dicycl ohexyl, dicycl ohexenyl, and the Iike.
The conmpounds of the present invention contain one or
mor e asyioge ereodEng e ¢eRRwAAb| ecul e. | n accor dance
with the present invention a structure that does not
desi gnatle the stereochem stry is to be understood as
entff acf nd\"al 1SCt1@ various optical isoners, as well as
races cn es thereof. The conpounds of the present
i nventi fn exist in tautomeric forns and the

i nvention incluf both m xtures and separate

i ndividual tautor€rs. For exanple the foll ow ng
structure: is understood to represent a m xture of the
st r uct urosgn arpleg; deriyptiven ar madidigaiiemtheteobccept abl e
salt" r t i eh: [ e- bi.-ol 0gi .
effecti \?Iéﬁéégép%ﬁtéa&%se tﬁ?%lsyr ag%gtogleﬁ olcag%gpagﬁﬂgg Sg:?i'? iﬁés
present Qi nventi on argl whigh are not biol ogically or

ot herwi-Sq pndesi r ablcl Im many cases, the conpounds of
t he esent inventi gfClaré capable of fornming acid

and/ 6T “Has Its bygirfue of the presence of anino
and/ or car oyps og&gﬁpups simlar thereto.

H  234-CHj

Ry
Aryl Substitution (Biphenyl)
In another aspect, R; and R, are independently mono-, di, or tri-chloro and
mono-, di-, and tri-methyl (CHz). ‘
In accordance with one embodiment, the compound has the general structure:
0]

S Ao,

4
wherein Ry, R3 and Ry are independently selected from the group consisting of H, halo
and C;-C4 alkyl;

X is selected from the group consisting of NRs, -(NH(CH,),)-, CH, and CO;

nis 1 or2; and

R, and R; are independently selected from the group consisting of H, halo, Cs-
Cs aryl, C1~C4 alkyl, C1-Cy4 alkenyl, and C;-C4 alkynyl.

In one aspect, Ry, Rs3, and Ry are each independently selected from the group

consisting of mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CHjz).
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Phar maceuti cal | y-accept abl e base addition salts can be
prepared frominorgani c and organi c bases. Salts

waleoossers7d r om i nor gani ¢ bases, include by way PET/US2005/019244

exanpl e only, sodium potassium |ithium anmonium

cal ci um and magnesium salts. Salts derivedfrom organic
bases include, but are not limted to, salts of
primary, secondary and tertiary am nes, such as al kyl
am nes, dial kyl amnes, trialkyl am nes, substituted
al kyl am nes, di(substituted al kyl) am nes,
tri(substituted alkyl) am nes, alkenyl am nes,

o el SPGB D P e

tri(substituted al keny®)) am nes, cycloalkyl am nes,
dl(cycloalkylk_an1nes tri(cycloalkyl) am nes,
substituted c aIkyI anines, di substi tut ed

cycl oal kyl am ptuted cycl oal kyl am nes,
cycl oal kenyl , di( ycl oal kenyl ¥ am nes,
tri(cycl oal ke ' (tutef cycl oal kenyl
am nes, disubstituted Xyclo '
trisubstituted cycl oal kenyl
diaryl amnes, triaryl amne
di heteroaryl am nes, trihetg€roaryl am ne
het er ocyclic anines, di het eBocyclic anmin
triheterocyclic am nes, m xed di- and tg]-am nes where
at least two of the substituents on the am ne are
different and are sel ected fron1the group consi sting

521 REIR Rey B B RS iy st Sei ot roub comsistng of H, halo

cy@h@ahkgqmbd substituted cycloalkenyl aryl,
heteroa%% heterocycllc and the like. Al so included

are ani §%Wwﬁéﬁm®mwwmm@mﬁwm£Qﬂm%rﬂﬁﬁﬁﬁﬁ@-CH@mﬂCO
- toget her mnth q nitrogen, forma heterocyclic
or heteroaryl éroup anpl es of suitable am nes

10

15

i ncl ude Rylayid W8 Yiredindeeadphts Rdcied fr&iR BictR Bl Bbmesting of H, halo, Cs-
Cs aryl, C;-C4 alkyl, C;-C, alkenyl, and C;-C; alkynyl.
In one aspect, Ry, R3, and R4 are each independently selected from the group
consisting of mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CHj).
In accordance with one embodiment, a compound is provided having the
structure:

Ry

wherein Ry, Rs and R4 are independently selected from the group consisting of H, halo
and C,~C4 alkyl, and Ry and Rs are independently selected from the group consisting of
H, halo, C1-C4 alkyl, and Cs—C5 aryl.
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trimethyl am ne, diethyl am ne, tri(iso-propyl) am ne,
tri(n-propyl) am ne, ethanol am ne,

wQ2astEeshy | am noet hanol , tromet ham ne, |ysi ne, PCT/US2005/019244

argi nine, histidine, caffeine, procaine, hydrabam ne,
chol i ne, betaine, ethyl enedi am ne, glucosamn ne,

Nal kyl gl ucam nes, theobrom ne, purines, piperazine,
pi peri di ne, norpholine, Nethyl piperidine, and the
like. It should al so be understood that other
carboxylic acid derivatives would be useful in the
pract i ceObfr ¢dmsoundy praviderherdio incduderthbse, of tha foopylak C
acid am des, 4 ncluding carboxam des, |ower alKkyl

car boxam des,j| di al kyl carboxan des, and the I|ike.
Phar rRRC utlc- ly aggeptable acid addition salts may be
of gani ¢ and organic acids. Salts

acid, nitric acid,
s derlved from
, propionic acid,

organi ¢ aci dg incl
gl ycolic aci pyr ic acid, malic acid,
mal oni ¢ aci d, Sucki nie leic acid, funaric
acid, tartaricacid, citric acﬂﬁ benzoi ¢ aci d,
cinnanic acid, mandelic acid, nethanesul fonic acid,

Cal oyt teteRth i 250 sl RO loP RS i srep consisting of O,

51 N¥E hialop Andraa(C, dikl, d.- (Cﬁzilla&ﬂyl tte) @yvauqy@a AeeghmRef ¢0C; aryl, mono-

10

15

20

the, 1950s by Chem e G nenthal of Germany as a

nonPt gatddris gllgrq and mepo-whis ang Wiempthyk é@iHi)oalpi' event
mor ni ng RS ajég RE SR nBenAGRR Yol MR bm AL gqgup conds1st1ng of H, halo, Cs-

Aglutar
Ce aryl, C;-C4 alkyl, C;-Cy4 alkenyl, and C;-C4 alkynyl.

In one embodiment of the invention, a compound has the following general
structure:

wherein X; and X, are each independently selected from the group comprising
heterocyclic, including 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 comprising NO,,
H, halo, and C;-Cq alkyl, C2-Cy alkenyl, Co-Cy alkynyl, C;-C4 alkoxy, Cs-Cy aryl, mono-
, bi-, and tri- chloro and mono-, bi, and tri-methyl (CHz), and

R3 and Ry are independently selected from the group comprising H, halo, Cs-Cg
aryl, C;-C4 alkyl, C;-C4 alkenyl, and C;-Cy4 alkynyl.
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Thal idom de In addition to its sedative effects in
humans, an associ ati on was reported of teratogenic
wo pewb/1d8fect s from mat ernal thalidonm de usage. PEEUS®05/019244
fromthis serious teratogenic effect on the fetus, the
drug does have therapeutic value: (1) for its
i mmunosuppressive effect in the treatnent of graft
versus host disease; (2) in the treatnent of |eprosy;
and (3) for inflammatory dermatoses. Furthernore,
t hal i domi de has significant anti-angiogenic activity,
and as anrossgmbodineent. Xdis tigopksme. &xormaspee the ¢oarpaind is:
use in the treatnent of various cancers, particularly
in cancers havi ngga poor prognosis due to microvesse
density (e.g. nul t§ pl e nyel oma and prostate).
Ant i angi ogeny pigiom de derivatives have been
previously d igcluding a derivative wherein
t he gl utaram risng ®wepl aced with a phenyl group,
| eading to an act fve dadound named, BROM . Second
generati on anal ogues werg conceived by a ring
expansi on of the phthal igh @& ring, which resulted in
flazol i none (HAMEL4; see
publ i shed PCT applicatio 0. WD 02/ 086078A3, the
di scl osure of which is incorporated in its entirety
herei n). HAMEL4 has now been further optim zed herein
to generate novel .c ound SC-2-71, which as_discl osed

her ei n BRPFA RE g’ﬁ%é PR HAnds QF?‘R?@ o5 Methed of treating an
5203hgidheni@hiRbitddd ISR Sor d ﬂﬁitféﬁwglﬁﬁﬂ%lktgnhg %B@pﬁmor
th the pr

as col 6n cancer. |In accordance e sen
i ngemppsition that midoisadgiogenesisy Mierd pariculagly; e gebeiiabnt of the

structy
presen

'ifvention is directed to a method of inhibiting undesired angiogenesis in a
warm-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, R3 and Ry are independently selected from the group consisting of H, halo
15 and C;4-C4 alkyl or Rz and R; taken together with the atoms to which they are attached

form an optionally substituted heterocyclic fused ring, or R3 and Ry taken to gether with

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

ring;
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wherein R1L is independently selected fromthe group
consisting of N2, H, halo, and C1-C4 alkyl, C-C4

wa@bdoenyisye C2- C4 al kynyl, Cl1-C4 al koxy, C5-C7 apgl/PS2005/019244

nono-, bi-, and tri- chloro and nono-, bi, and

tri-methyl (CH); wherein R3 and R4 are independently

sel ected fromthe group consisting ONO, H, halo, and

Cl-C4 al kyl, C2-C4 al kenyl, C2-C4 al kynyl, Cl-C4

al koxy, C5-C7 aryl, nmono- , bi-, and tri- chloro and

mono-, bi, and tri-methyl (CH3), or R3 and R2 taken

t oget herX\M‘» sdhecterbiromdhe gtoup ﬁmszﬁlngiﬁwlﬁs eNa{(Cibhdd CH,, CHRs and

for optional | y, substituted heterocyclic fused
ri n(g:?)a‘g‘}%l glﬁ?’taken together with the atons to

whi ch t Iess s%[e@te@tﬂf@ﬁ h@%gf)@;; BArRstiapbf 8Bahd, Y0, 2SS iddit€do, CH,0,
cycl oal kyl fused rin i's selected fromthe group

c orfSHBYELAGODYL, [GesC+ alkiHC ez pikenyl, @b Ci-Curlkanil; ool

S\é\gﬁ;ieispl én%flé a(}% gpé&eﬁﬂiﬁél%%%o;néggg} ﬂﬂ%l\ﬂfl H, halo, Cs-

15

20

25

COG, arﬁllCQC@l]l&g&J C1-Ci, aleényd) dodr(-C alkoinyl 1010 ﬁid‘ﬁ(sn:ﬁken together with

and and R5 are |ndependently selected fromthe g
%tpmﬁgo Shigh they prg atteched dgrng piy pptieuplly sgbstijyted btergeyclic fused
g@ and Cl1-C4 al kynyl, or R3 and R5 taken
tog her wth the atons to which they are attached

f or m an Inphe aspect, R; sk and wa&obahlehﬂepmdahﬂy: séletSﬁﬂfrom the group
e 0 ordlna skill in the art woul

ap ﬁ&éﬁ HertmpeRo-cHimsBd fdschiroand manpehis 2 mdP%th)élr(CHs)
enco rr‘paqﬁ aBORIAE witBSde\@iHoU RRent ARS8 ¢ ngﬂgblflﬂfc?ftﬂo ufdT is provided

Formula I. In accordance with one e I ment
com‘:lmtmm of Formula | is provided
Ry, R3 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, and CO;
whereinn is 1 or 2;
Z is selected from the group consisting of a bond, O, NH, S, CO, C;-C, alkyl,
Cy-C4 alkenyl, and C;-C4 alkynyl; and
R, and Rs are independently selected from the group consisting of H, halo, Cs-
Cs aryl, C1-Cy4 alkyl, C;-C, alkenyl, and C;-Cy4 alkynyl.
In a further embodiment a compound of Formula I is provided wherein
Ri, Rs and Ry are independently selected from the group consisting of H, halo
and C;-C4 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;-C; alkyl; and
Ry and R; are independently selected from the group consisting of H, halo, Cs-
Cs aryl, Cy-Cy4 alkyl, Cy-C4 alkenyl, and C;-C4 alkynyl.
In one aspect of the invention, compounds of the invention include, but are not

limited to:
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wherein R1, R3 and R4 are independently selected from

the group consisting of H halo, Cl1-C4 alkyl, C-C4
wa@bdenyisye C2- C4 al kynyl and C5-C6 aryl; X is sePCBHUSB®O5/019244

fromthe group consisting ONR5, -(NH(CH2)n)-, CH2 and

CO nis lor 2; Zis selected fromthe group

consisting of a bond, O NH, S, CO Cl-4 alkyl, Ci1-C4

al kenyl, and Cl-C4 al kynyl; and R2 and R are

i ndependently selected fromthe group consisting of H,

hal o, C5- C6 aryl, G-C4 alkyl, G -C4 al kenyl, and

C-&A alkynyl. In a further enbodi nent a conpound of

For NHS §¥oyfj ded wherein Ri, R3 and R4 are

i nd dent | y_sel ected fromthe group consisting of H,
al kyl; X is selected fromthe group
consi sti ng and CO, Z is selected fromthe group
consi sting of albgnd, CO and G -C4 al kyl; and R2 and
R5 are independently selected fromthe group
consisting of H halo, C5- Caryl, Cl1-C4 alkyl, G-C4
al kenyl, and G -C4 alkynyl. Furthernore it is
antici pated that the hydrogen groups on the clained
conmpounds can be substituted with flourine atons
wi t Rout Ssigni ficantlyraltering the activity of the

o In oAélL8dpect, R, R3, and R4 are

eact lepepdent | y seﬁ@{zﬁﬁ? fromthe group

1

5 Aryl Substitution (fused ring)

o 2-Ph
NH 3-Ph
4=
G0
H
2N 4

. 3
Phenyl Analogues/lIsosteres

H

10
0
Lt
a9
H
e T
(m
Biphenyl Rigid Analogues
15

0

oL
0
H
X=CO, CHz, 02H4 Xl
Spacer Insertion

H
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consi sting of nmono-, bi-, and tri- chloro and nono-,
bi, and tri-nethyl (CH3).lu one enbodi nent, the

W@ou9pouisds i s or an anal og, derivative, or nodi PCTES10051019244

10

15

thereof. In one aspect, the anal og, derivative, or

nodi fication of SC-2-71 is: Aryl Substitution

(Bi phenyl) I n another aspect, RL and R2 are

i ndependently nono-, di, or tri-chloro and nono-, di-,

and tri-nmethyl (CH ). In accordance with one

enbodi nent, the conp ynd has the general structure:

wher ei npR1, R3 and ar 2independently sel ected from
group eonsi sti ngyof %halo and Cl-C4 alkyl; Xis

N7ém the gromp capsi sting of NRS,

' CH2 an@HLCCOH n is 1 or 2; and R2 and R

seﬁ?tt@@ fromthe group consisting

of H, ha apyl,gﬁﬂ-Cn al kyl, Cl-C4 al kenyl,

and Cl-C4 al kynyd# | pn ong,aspect, Rl, R3, and R4 are

eachAmifgépendeaittignssel ect ed from the group consisting

of nmono-, bi-, and tri- chloro and nono-, bi, and

tri-methyl (CH3).In another enbodi nent of the conpound

has the_general structure: wherein Rl, R and R4 are

i ndepenglently sel ected fromthe group consisting of H,

are ind Fel
0,

hal ~C4 alkyl; X is selected fromthe group
co ing of NR 5 -(NH(CBb)n)-, CHand CO nis 1 or
N
2; and H
Rigid Analogues
(amide linked)

Rigid Analogues (amine)

Ring Expansion
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wa@bdenyisye and Cl-C4 al kynyl. In one aspect, RIPCRUS20851019244

R2 and R are independently selected fromthe group
consisting of H halo, C5- C6 aryl, Cl1-C4 al kyl, C1-C4

R4 are each independently selected fromthe group
consi sting of nmono-, bi-, and tri- chloro and nono-,
bi, and tri-nmethyl (CH3). In accordance with one
enbodi ment, a conpound is provided having the
structure: wherein RlL, R and R are independently
selected fromthe group consisting of H, halo and
Cl-c4 alokyl and R2 and R are independently sel ected
fromthg group consiBtin&2of H halo, G-C4 alkyl, and
C5- HOQ her coni)g:un S provide herein include

t ho é: formul ascmherein RL and R are

i ndependent|| Y, sel ect®dHf Hom t he group consi sting

O N2, H, 0, IC1- C3.3aickyl, C2-C4 al kenyl, C2-C4
al kynyl, Cl-C4 dkkox§y, CB3&FHaryl, nono- , bi-. and
tri- chioro and®™wono-, bi, and trl-rrethyl (CH), and R
and R4 arﬁéﬂﬁlﬁéiétﬁ@r{a'efrww)y sel ected fromthe group
consisting of H halo, C- C6 aryI Cl-C4 al kyl, ClL-C4
al kenyl, and Cl-C4 al kynyl. hi one enbodi nent of the

S5invention, a conmpound has the follow ng general

10

15

structufe: wherein Xi and X2 are each independently

sel N om the group conprising heterocyclic,

in ngl_t phene, pyridine, pyrazine, pyrini d| ne,
t hi opheﬁe an, oxazole, and im dazole, further
wherein Xi ™ y i ndependently conprise Rl and

X=C, N, C=0
Group Homologues

)
F
NH
Seas
] [
Tetrafluoro )
H
o
e
K i
H
9
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R2- wherein R and R2 are independently selected from
the group conprising NO2, H halo, and G -C4 al kyl,

w@2e0sa1mikenyl , C2-C4 al kynyl, G -C4 al koxy, QBETZUS2005/019244
aryl, nmono- , bi-, and tri- chloro and nono-, bi, and
tri-methyl (CH3), and R3 and R4 are independently
sel ected fromthe group conprising H, halo, C5-C6
aryl, G-C4 alkyl, G-C4 alkenyl, and G -C4 al kynyl.In
one enbodi nent, X1 is thiophene. In one aspect the
conmpound is: One aspect of the present invention is
directed to a nethod of treating an

: associ at ed di sease or condition by
i i'Mg a compound or conposition that inhibits
*P‘fﬁ'~ gy e particularly, one enbodinent of the

present i vell’ﬂ ig Uirected to a nethod of

i nhi bi ting undd&si Pangi ogenesis in a warm bl ooded
vertebrate, includipng humans. |In one enbodi ment the
undesi red angi ogenesis-:is associated with solid

- tunors, such as colon cancer. The method conprises the
step of admgni stering to the human or aninmal a

conmpagi t l.onAconpri sing an effective amount of a
conpounﬂlj j’e general structure: wherein RL, R and R
are i ndep8rgemdagsel ected fromthe group consi sting
of H, halo &hd A2l Kyl or R3 and R2 taken together

with the atons to they are attached form an
optionally substitutt heterocyclic fused ring, or R
and R4 taken together w:th the atons to which they are
atta&hed forman optionally substituted cycl oal kyl
>fu ring; X is selected fromthe group consisting
ONR5, -(NH(CH2)n)-, CH2 CHR5 and

Bgh

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 carriers. 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, fhe 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 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 derivatives of the present invention can be admixed with saline solutions and/or

conventional IV solutions. In addition, the combinations may be incorporated into
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CO wherein nis 1 or 2; Zis selected fromthe group
consisting of a bond, ONH S, CO COO CH20O CH2NH,
W@EeNBI11:816 C4 al kyl, Cl1-C4 al kenyl, and Cl-C4 aP&yng1005/019244
and R2 and R are independently selected fromthe group
consisting of H halo, C5- C6 aryl, C1-C4 al kyl, Ci1-C4

al kenyl, and Cl1-C4 al kynyl, or R3 and R5 taken

together with the atons to which they are attached
forman optionally subst [ t uted heterocyclic fused

ring. In one aspect, , and R4 are each

in d@aé?%ééﬂbﬂ%/p@@m%ta@@mm sHaigedigiPasoeisthe cpmgowid, and in one
oG B0 A P g e oy s

th edasnathfmnﬁ(amfplé'-@t thel site lof amow\ﬂld@@wﬂ&kepdlyﬁérs sRBable for use
and R4 are |ndependentl sel ected. fromthe gr

con%itR thepgessnt invenfignrg kpown iathe skl praxtlpgn@@mé@fee@scnbedm
froa&&h%&mm&m&aﬁem @f%o?mg%%? mqﬁegﬂ and

r whérein n 13 1 or Z'i's se gr oup
consi st i Hege ddsage @ﬁihd act@e ddbhpoﬁnd @] déiien%nahé(ydnm@n KeAng treated,

. d d
" o BriRBr oSTaa s s ey pIBHEL i tsin Suchors gl gnd pondition of the
h al Hsmdaor a%nﬁra}dﬂ iherbufforaldiifistrition(ot 1B &fAYdund2Ps to be

10

15

20
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Cl-A4 al ky

understoodq;ﬁat the present invention has application for both human and veterinary use.
In one embodiment relating to oral administration to humans, a dosage of between
approximately 0.1 to 300 mg/kg/day, or between approximately 0.5 and 50 mg/kg/day,
or between approximately 1 to 10 mg/kg/day, is generally sufficient.

It should be understood that in addition to the active anti-angiogenic compounds
of Formula I, the compositions of the present invention may include other agents
conventional in the art including solubilizing agents, inert fillers, diluents, excipients
and flavoring agents.

In accordance with one embodiment a composition‘comprising a compound of
Formula I 'is used to inhibit angiogenesis. In one 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 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 devastating solid tumors
including colorectal cancer (Saclarides et al., Diseases of the Colon & Rectum.
37(9):921-6, 1994).

In one embodiment of the invention, aspect, 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 that exhibit anti-cancer and anti-
angiogenic activity, are used to inhibit the growth of solid tumors.
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In a further enbodi ment a conpound of Formula I is
provi ded wherein RL, R3 and R4 are independently

w@edoeai1mds from t he group consisting of H, hal op@mntis2005/019244

Cl-4 alkyl; X is selected fromthe group consisting

of NR5, and CO, Z is selected fromthe group

consi sting of a bond, CO and Cl-C4 al kyl; and R2 and

R5 are independently selected fromthe group

consisting of H, halo, C5- C6 aryl, Cl-C4 a:c kyL, Cl-c4

al kenyl, __and_Cl-CA _al kynyl. In one aspect of the
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tered p53.

The compounds of the present invention are useful as anti-proliferative agents
against cancer cells. In one aspect, the cancer cells include, but are not limited to,
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, the cancer is a leukemia.

The effectiveness of the compounds of the 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 invention are administered to a
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. It is believed that the blood vessels in the synovial lining of the

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 rtheumatoid arthritis.

The compounds of the present invention are also anticipated to have use in
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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intranuscul ar) route. Wien administered orally, the
conpounds are adm nistered as a |liquid solution,

w@owdar787¢ abl et, capsul e or | ozenge. The conpoRCESAF019244

be used in conbination with one or nore conventiona
phar maceuti cal additives or excipients used in the
preparation of tablets, capsules, |ozenges and ot her
orally adm ni strable fornms. When adm ni stered
parenterally, and nore preferably by intravenous
injection, the derivatives of the present invention
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veterinary use. In one enbodinent relating to oral

ad rldnﬂfeéittpa@lﬁbﬁﬁlctrétlmﬁﬁlﬁsmaaﬂ@lmg@er@ﬁom@ 11 anemia, sarcoid,
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ap paoid Imtstedlthé disﬁas’b@chm{nk G eiRg vitkiti§) @mRIOBAJtal infections, Lyme's

s ufficient.
dgsease systemic lupus erythematosus, retinopathy of prematurity, Eales’ disease,

Behcet’s disease, infections causing a retinitis or choroiditis, presumed ocular
histoplasmosis, Best’s disease, myopia, optic pits, Stargart's disease, pars planitis,
chronic retinal detachment, hyperviscosity syndromes, toxoplasmosis, trauma and post-
laser complications.

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

The present invention is also directed to pharmaceutical compositions
comprising the compounds of the present invention. More particularly, such
compounds can be formulated as pharmaceutical compositions using standard
pharmaceutically acceptable carriers, fillers, solubilizing agents and stabilizers known
to those skilled in the art. For example, a pharmaceutical composition comprising a
compound of the invention, or analog, derivative, or modification thereof, as described
herein, is used to administer the appropriate compound to a subject.

Pharmaceutical compositions comprising the a compound of the invention are
administered to a subject in need thereof by any number of routes and means including,

but not limited to, topical, oral, buccal, intravenous, intramuscular, intra arterial,
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It should be understood that in addition to the active
anti - angi ogeni ¢ conpounds of Fornula I, the

W@ o09p0sisré ons of the present invention may i ncP@MES2005/019244

ot her agents conventional in the art including
solubilizing agents, inert fillers, diluents,

exci pients and flavoring agents. In accordance with
one enbodi nent a conposition conprising a conpound of
Formula | is used to inhibit angi ogenesis. In one
emodi ne the conposition js admnistered to treat a
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agents @ ohEmBOHRRRE He Hifihhadeli&S CBIQIPE)SI}‘EOIII\QIS'CEJJ for practicing the
invention may be administered to deliver a dose of between 1 ng/kg/day and 100

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-g/kg/day.
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Pharmaceutically acceptable carriers which are useful include, but are not
limited to, glycerol, water, saline, ethanol, and other pharmaceutically acceptable salt
solutions such as phosphates and salts of organic acids. Examples of these and other
pharmacéutically acceptable carriers 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
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
not limited to, Ringer’s solution, isotonic sodium chloride solution, and fixed oils such

as synthetic mono- or di-glycerides.
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anti cancer drug screen were evaluated for activity

against cell lines with wld type or nutant p53 (see
wex@spissg . Cell lines with nutant p53 were | eBGI/US2005/019244

sensitive to topoi sonerase inhibitors, antinetabolites

and DNA cross-linkers, as conpared to cells with

normal p53. The one group of chenot herapeutic agents

that differed in this regard included anti-m crotubul e
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phar macetihiough B4RHIns AT P Futie ROSHiPNg PRQYdGS herein are

chegpihang BﬁHétE@ to pharmaceutical compositions which are suitable for ethical
administration to humans, it will be understood by the skilled artisan that such

15  compositions are generally suitable for administration to animals of all sorts.

Modification of pharmaceutical compositions suitable for administration to
humans in order to render 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 “unit 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 example, one-half or one-

30  third of such a dosage.
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agent. Chenot herapeutic agents are known to those of
ordinary skill in the art, as are the doses to be
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to the present invention is rheumatoid arthritis. It

is believed that the blood vessels in the synovi al

l'ining of the joints undergo angiogenesis. Li addition

to form ng new vascul ar networks, the endotheli al
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15 3 }9 l)f)irtole)y ethyl cel?ulose, other polymer matrices, gels, permeable membranes,

osmotic systems, multilayer coatings, microparticles, liposomes, or microspheres or a
combination thereof to provide the desired release profile in varying proportions.
Suitable controlled-release formulations known to those of ordinary skill in the art,
including those described herein, can be readily selected for use with the
20 phafrnaceutical compositions of the invention. Thus, single unit dosage forms suitable
for oral admhlistra’gion, 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 amounts 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.
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.
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can be treated by adm nistering a conposition
conprising a conpound of Fornula I. D seases

waz®saimred with retinal/choroi dal neovascul arPCEUSINS/019244
i nclude, but are not limted to, diabetic retinopathy,
macul ar degeneration, sickle cell anem a, sarcoid,
syphilis, pseudoxanthoma el asticum Paget's di sease,
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t heAdBBRIstrafionBay bs Bepamkdmarkasersoroldingthe form ofiadiggrete solid dose
t NG ARREIARIE R nEPARAMDD, b BatAetSHRAQTE soft capsule, a cachet, a troche, or a

lozenge, each containing a predetermined amount of the active ingredient. Other

15 formulations suitable for oral administration include, but are not limited to, a powdered
or granular formulation, an aquedus or oily suspension, an aqueous or oily solution, a
paste, a gel, a toothpaste, a mouthwash, a coating, an oral rinse, or an emulsion. The
terms oral rinse and mouthwash are used interchangeably herein.

A tablet comprising the active ingredient may, for example, be made by

20  compressing or molding the active ingredient, optionally with one or more additional
ingredients. Compressed tablets may be prepared by compressing, in a suitable device,
the active ingredient in a free flowing form such as a powder or granular preparation,
optionally mixed with one or more of a binder, a lubricant, an excipient, a surface-
active agent, and a dispersing agent. Molded tablets may be made by molding, in a

25  suitable device, a mixture of the active ingredient, a pharmaceutically abceptable
carrier, and at least sufficient liquid to moisten the mixture. Pharmaceutically
acceptable excipients used in the manufacture of tablets include, but are not limited to,
mert diluents, granulating and disintegrating agents, binding agents, and lubricating
agents. Known dispersing agents include, but are not limited to, potato starch and

30  sodium starch glycollate. Known surface-active agents include, but are not limited to,

sodium lauryl sulphate. Known diluents include, but are not limited to, calcium
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Phar maceuti cal conpositions conprising the a conmpound
of the invention are adm nistered to a subject in need
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but not limted to, topical, oral, buccal,
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controlled release tablets. Tablets may further comprise a sweetening agent, a flavoring

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 ingredients including, for
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 peanut
oil, liquid paraffin, or olive oil.

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,
such 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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Phar maceutical ly acceptable carriers which are useful
i nclude, but are not Iimted to, glycerol, water,
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administration may comprise a powder or an aerosolized or atomized solution or

15  suspension comprising the active ingredient. Such powdered, aerosolized, or
aerosolized formulations, when dispersed, preferably have an average particle or droplet
size in the range from about 0.1 to about 200 nanometers, and may further comprise one
or more of the additional ingredients described herein.

As used herein, “additional ingredients” include, but are not limited to, one or

20  more of the following: excipients; surface active agents; dispersing agents; inert
diluents; granulating and disintegrating agents; binding agents; lubricating agents;
sweetening agents; flavoring agents; coloring agents; preservatives; physiologically
degradable compositions such as gelatin; aqueous vehicles and solvents; oily vehicles
and solvents; suspending agents; dispersing or wetting agents; emulsifying agents,

25  demulcents; buffers; salts; thickening agents; fillers; emulsifying agents; antioxidants;
antibiotics; antifungal agents; stabilizing agents; and pharmaceutically acceptable
polymeric or hydrophobic materials. See Genaro, ed., 1985, Remington’s
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, which is incorporated
herein by reference.

30 The compound can be administered to a subject as frequently as several times .

daily, or it may be administered less frequently, such as once a day, once a week, once
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prepared by any nethod known or hereafter devel oped in
the art of pharmacol ogy. I n general, such preparatory

woreiokods7é ncl ude the step of bringing the actiR€I/US2005/019244

ingredient into association with a carrier or one or

nore ot her accessory ingredients, and then, if

necessary or desirable, shaping or packagi ng the

product into a desired single- or nultidose unit.

Al t hough the descriptions of pharnmaceutica

conposi tions provided herein are principally directed

t 0 PREF R werkscenice AdngBl, aricy R leahﬁeweaﬂ@, sigh eaphes every several

ot hi cal i . h . . . .

cndar 2t BECHIPhE AL Pr s DR BRqucnky Bl e wil be readily apparent

conpaisd skiilbatsartisem apevall alepgndsupionadnly @ufnber afiftioiss buchtasObut not
sorts. i f.icatjion of

to .animpls_of all d
phalFﬂ’é%&?t fhedyPeABdSEEsTEY 8%@16 casfpeing grated, the type, and age of the

sadnyBjest k@t i on to humans in order to render the

conpositions suitable for adm nistration to various
ani mal s The inedrtionatbe pseodet, a phadmbdeatioalgiackaot kiy cakptidigglone or

o IR e bR 5 A S LA
eX RBAIpIBIHLAS bOHRe inWeRIGE LB bbb @RviBHSA U @hbRNa RE: is provided

t he pharmaceutjcal conpositions of the inventionis
codeeiigitimgadubisel indecd pilimmvmo-motiulation.t Brtfarahly Hhersutgect is a
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homps@ent iahefidn s6dhiy addnelags onéoﬂéﬁ@feﬂ&ﬁ%tﬂéﬁﬁlno—suppressants.
e prepared,

conposi tion of the invention may be )
pa%@f‘e@har@acwp@ls Pap bripackaged ip agiariglyeof ¢antaingtss e.2., gials, tubes,

as R Hdif Iylatgg, b%jttﬁg,l 4Bl fikdoBRz: ré%ﬁerﬂsc’ ga% @eeiﬁlgfuﬁed in separate

containers and provided with the kit; e.g., positive control samples, negative control
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.

One skilled in 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

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

no way be construed as being limited to these examples, but rather should be construed
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a "unit dose" is a discrete anmount of the
phar maceuti cal conposition conprising a predeterm ned

w@ewant78ed t he active ingredient. The anmount OPCT/H82005/019244
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active ingredient is generally equal to the dosage of
the active ingredient which would be adm nistered to a
subj ect or a convenient fraction of such a dosage such
as, for exanple, one-half or onethird of such a
dosage. The rel ative amounts of the active ingredient,

t he pharnaceutlcallx acceptabl e carrier, and any
addpenesanass Aey el dhvasiatienga whishrhesermaevidant a@@rrpﬁ%ﬁ afitlamteachings
ntion will vary, dependi ng upon the

dé%p?gapﬂglze and condition of the subject treated

and further dependi ng upon the route by which the

conposition is to be adm nistered. By way of exanple,

the conposition may conprise between 0.1% and 100%

(vv/vv) a b A9 fEhet Ferbdd f the active

|n dixd kﬁ'g?%aggﬂt?kafgggﬁ%%sP?§@% of the

[ nvent | &CH mau Wwawahxaterdmgpinisislmnmmmurmmﬁ Iadslirt the NI Anticancer

h eut cally_active ul ar
comtmgiiexslopmey Tﬁ%@ﬂ% Biovided 31?@0 Jfg%ﬁ%tr%‘gls that SC-2-71
a ngs § ﬁ@ﬁéﬁf‘iﬂﬁfb?to? HP&bl@ﬁ cANBrEB R DGR RLE ﬁﬁ*ﬂé&@t‘ﬂﬁeefcﬁwtles

Control | ed- or sustai ned- §p¢ease for mul atlgns of
phaamgicgefromoel ndogqevit iThis influti¢sepatent énttibivion msﬁyolbﬁ cancer cells from
made, usi ng con entmpnal gﬁ?nologé” In some cases, the
gleglasiz anf pettey idded as sl ow or
control |l ed-rel ease of one or nore active ingredients
therein using, for exanple, hydropropyl nethyl
eIIquse ot her pol ymer matri ces, gels per meabl e

o= 2t nnnr-

Gl Data (LM)
Compound ~ HT29 COLO205 HCC2998 HCT-116 HCT-15 KMI2 SW-620
SC-2-71 1 0.9 0.068 0.5 04 2 4
Vincristine®  0.11  0.12 0.11 0.12 0.14 0.12 0.1
SFU? 6.7 72 14 4.0 5.8 111 262

*NCI data. 5FU= 5-Fluorouracil

Further grade III tumor cells (HCT116) were also significantly inhibited (Glso =
500 nM). In comparison to 5-FU (currently approved for stage III colon cancer), SC-2-
71 was significantly more effective at inhibiting human colon cancer cell lines. SC-2-
71 had similar potency as compared to Vincristine, 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.

Furthermore, as indicated by the Gl5 data obtained from the National Cancer
Institute (NCI) and presented in Fig. 1, SC-2-71 also exhibits toxicity to a wide range of
tumor 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 potently inhibit several types of cancers in the nanomolar range (the lowest

GIso (colon HCC2998) = 68 nanomolar). Second, the differential response to SC-2-71

38



osnmotic systems, multilayer coatings, mcroparticles,
| i posones, or mcrospheres or a conbination thereof to

w@e@siltw7¢ he desired rel ease profile in varyi nBCT/US2005/019244

sdrug to
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proportions. Suitable controlled-rel ease fornulations
known to those of ordinary skill in the art, including
t hose described herein, can be readily selected for
use with the pharmaceutical conpositions of the

i nvention. Thus, single unit dosage forns sui table for
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o R TS SO e o BEH R e 2oyt Seinklgtine. While vehicl
eX Gfefic8efls QMikiPE nORN AILRMHHR Ihﬁ:go&'ﬁlgd)}g\%%% @f %aﬁ SC-2-71 caused a

active i ngredl ent can be stinulate
[ n@gn@n@atubrodep@nm lass pﬁlpelhmmmnmmm&es ertdy effsct 137 &neikstent with the

ﬁ%%ﬁ Bgeﬁ%%]‘g L[}%ﬁlamﬁtpgﬂmea‘? ppB’P%F&ZgI{s, dm ad¢jtion to microtubule

phwm&he&aﬁw&m Rt QUL00f1 IfeElﬁtédfiﬂ %%Péwe Hﬁr}fo&?cleagon This is
pre ared_usi ng known net hods. Such fornulations ma

adfspiadrelpark off m@mtulyulf: dlsaulgungj centpoundse d)epbbunemzatmh ef interphase
are an

t l. l.es,. or .t
aquuSiomeRRRES Sl Crssbratss R Bt o6 Releisty BigbaaBrarnanowtor
anndcotbute diﬂrupllolrsysuch as the vinca alkaloids. However, a large body of evidence

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
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
cytometry techniques. MDA-MB-435 cells were treated with 3 uM SC-2-71 for 18 h,
stained with Krishan’s reagent and DNA content analyzed. The results (Fig. 4) show
distinct mitotic accumulation consistent with interruption of normal mitotic spindle
function and mitotic arrest.

The anti-proliferative activity of SC-2-71 as shown in table 4 was evaluated
using the SRB assay and it was found to have gobd potency againsf a reference cell line
MDA-MB-435. Analogues of SC-2-71 were tested for the ability to disrupt

>

39



vehi cle thereto. Each of these fornul ati ons may
further conprise one or nore of dispersing or wetting

WwW@o®Aat117826 suspendi ng agent, and a preservati vePCT/US2005/019244

Addi ti onal excipients, such as fillers and sweeteni ng,
flavoring, or coloring agents, may al so be included in

these fornul ati ons. As used herein, an "oily" liquid

is one which conprises a carbon-containing liquid

nol ecul e and whi ch exhibits a | ess pol ar character

than water. A fornul ation of phar maceuti ca
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n Ot Tﬁé MiRks be sev%raﬂ @ﬁél@{;ues%f kersl79hha dhie ﬁ?di’%toﬁle drupting activity,
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pr etatofined be grwtmtham 56F%6 tigrombtiledessi at § 0 edil.eam¢ pre@eried in Table 4.
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fmd’&‘ﬁ'v&&'(éé@coﬁﬁo&ﬂié%@@ sqfan@tlédsﬁétpeml on, an aqueous
or oily solution, a paste, a gel, a toothpaste a

nout hwash, a coating, an oral rinse, or an enulsion.

The t er-s—or rH-nhse—-and nmout h\nmch are ||car|

i nt er chagdabifsctn af ealosuss prBER exmsHRRg eSlls gnd pbulia polanerization.

i ngr edi ente may, for e;xarrpl e, be nmde by caqnpressing or,

Cgﬁ@ﬂhﬂnaltziamth one EEQ?
ﬁéﬁifd ma

Py essing-wm™a sul t abke deV|c
gdiert ina fr&e rovm%"formsgﬁt?H”ﬁs a SC'5121

prepared b
active in

powder_or granular preparation,_optionally mxed with
one of rore of a MDAJMB- a | W¢VABR: . an excipient, a

surf aceacti ve 435 Cells

Cells (Pgp expressing) Rrvalue  Microtubule activity
Compound (IC5pM) (ICs5 pM) ) (% depolymerization)

SC-2-71 0.61+0.1 1.80+0.11 2.95 50% at 5pM

SC-4283  0.90+0.3 50% at 5uM

HAMELA4 1.95+04 3.19+0.23 2.0 50% at 5pM

SC-5-87 0.26 £ 0.02 0.76 + 0.01 2.9 90% at 5 uM

SC-5-121 0.6+0.1 0.88 + 0.03 1.2 90% at 5 uM
The ability of anti-microtubule/anti-angiogenesis compounds 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 IC5 of the sensitive cell line by the ICsq of the resistant cell
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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agent, and a di spersing agent. Mol ded tablets may be
made by nolding, in a suitable device, a m xture of
w0 b@sactsiree i ngredi ent, a pharmaceutical |y acce@t/akioes/019244
carrier, and at |east sufficient liquid to noisten the
m xture. Pharmaceutically acceptabl e excipients used
in the manufacture of tablets include, but are not
limted to, inert diluents, granulating and
di si ntegrating agents, binding agents, and |ubricating

agents. Known di spersing agents include, but are not
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15 polymenzatlon as was previously reported for the parent HAMEL4 compound (Hour et
al., Journal of Medicinal Chemistry, 43:23:4479-87, 2000).

SC-2-71 Inhibits B-tubulin Polymerization
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 uM). The activities of
several analogues of SC-2-71 that have microtubule disrupting activity, as defined by
greater than 50% microtubule loss at 30 pM, 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 III tubulin (BIII) 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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U S. Patents nunbers 4,256, 108; 4,160, 452; and
4,265,874 to formosnoticallycontrolled rel ease

W aivse17876 Tabl ets may further conprise a sweetBCI/OH2005/019244
agent, a flavoring agent, a coloring agent, a
preservative, or sone conbination of these in order to
provi de for pharmaceutically el egant and pal at abl e
preparation. Hard capsul es conprising the active
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SC-2-71. One mmportant hydrogen bond was noted between tyrosine 36 and the amine
15 portion of SC-2-71. Comparison of predicted binding affinities to BIII tubulin suggested
the rank order of SC-4-283 > SC-2-71. This order was experimentally confirmed by

tubulin depolymerization experiments in Table 4.

h

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
potential 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 to elucidate and confirm
the binding domain of SC-2-71. We evaluated SC-4-283 for inhibition 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 rank of the ligand’s predicted affinities to 3-tubulin and 2)
design potential affinity labels and 3) propose laBeling, digest and sequence analysis to
validate our hypothesis.

30
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bi odegr adabl e formul ati ons. Such fornul ati ons may
further conprise one or nore additional ingredients
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stabilizing, or dispersing agents. In one enbodi nent
of a forrmulation for parenteral adm nistration, the
active ingredient is provided in dry (i.e., powder or
granular) formfor reconstitution with a suitable
vehicle (e.g., sterile pyrogen free water) prior to
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" aghdlityitoiibii gioedhceistis in tonalereiedel bs fahexagineli i t ed
to, one or nore of the follomﬁng exci pients; surface

act i ver %igent s; dispersin ents; inert
a Inhibitory effects o SC-2271 on endothelial cell
proliferation. 15
HMEC” ICs
Compd HUVEC® ICso (uLM)
(M)
SC-2-71 20+5 1.66 +£0. 5

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

® Human Microvessel Endothelial Cells

° Human Umbilical Vein Endothelial Cells

SC-2-71 inhibits the growth of blood vessels on the chick chorioallantoic
membrane (CAM) model.

SC-2-71 (100 uM) 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
establishes that SC-2-71 has anti-angiogenic activity. Further it raises the question as to the
expression level of BIII tubulin in HMECs.

A summary of the results obtained with SC-2-71 is as follows:
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di l uents; granul ating and disintegrating agents;
bi ndi ng agents; lubricating agents; sweetening agents;
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physi ol ogi cal | y degradabl e conpositions such as

gel ati n; aqueous vehicles and solvents; oily vehicles

and sol vents; suspendi ng agents; dispersing or wetting
agents; enul sifying agents, denul cents; buffers;

salts; thickening agents; fillers; enulsifying agents;
antioxi dants; antibiotics; antifungal agents;
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mont h, of) 3671l easedfdragbitnicoygantitbn aSineRpiRis€¥BEstubule networks,
severgl nonpths or eveq once a year or less. The
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skil | ed frdc j o . f e
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age of t jject, etc. .The invention also provides a
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Pref er a%g@%—%@? §\@JB Jsgg@eql%e 45 a benzophenone photoaffinity label of SC-2-71

and found to also be a potent inhibitor of tubulin polymerization.

9) SC-2-71 inhibits the proliferation of human microvessel and umbilical vein
endothelial cells.
10) SC-2-71 inhibits the growth of blood vessels in an in vivo model of

angiogenesis.

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 absolute

ethanol afforded the pure products listed.
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human. In one enbodi nent, the kit conprises one or

nore of the SI P anal ogs of the present invention and
woreapsalmoe | ncl ude one or nore known PCT/US2005/019244

I mmuno- suppressants. These pharmaceuticals can be

packaged in a variety of containers, e.g., vials,

tubes, mcrotiter well plates, bottles, and the |iKke.

O her reagents can be included in separate containers

and provided with the kit; e.g., positive contro

sanpl es, negative control sanples, buffers, cel

cul tu | 8, - Pref ~the kits will also

i nclu gh?ﬁgt]r"i'us oA r?gtg%xggg({}-&ﬂ]tﬂagi ¢ é%imﬂ_hp_dw

materials simlar or equivalent to thofe desgribed

herein can be used igh the practice of tésting of the

present igqventio ke prefgrred nmeth r‘s‘andFm:\tgdg_jt__g_;g;is

are desg d Onsilledint cart wil
readif:jgﬁgﬁbcﬂ%%e—%h&tEi;- esen%ﬁin entioﬁM1sL%%Fl 3
adapt ed tMcarry dit the obﬂe obt ai n tthe BREYEN2
aﬂd advantﬁges nmenti oned, as @g t%ﬁ%edi dergg%87
t herei T [nventiaon nma o odied inm™

ot her 23?@? i@ﬁggggéﬂhf?ﬁﬁﬂVSﬁgﬁa¥ti1gcﬁ;on1the spirit
or essential attributes thereof and, qéﬁ@rdiﬁbly§054m
reference should be nmade to the apperded-—clains, 10
rather than to the foregoing specification, as

i ndi cating the scope of the invention. Exanples The
inve}a;hipaamﬂssddsf%ﬂe@e@%hﬂ@@lsmﬂﬂ eference to the
foll ow ng exanpl es. ese exanpl es are provide
the purpose_of TTTustration only and the f-rvenrt

shoul d il K., R o n
Ko BBl e | o B
"Op S e o = Te0

® ;
Aryl Substitution (fused ring) @ Pheny! Analogues/Isosteres

o

0 [ R1
N 0 H CHj, [o] fo]
NH H NRe H P
N CHs  CHy N NH

N O H N CH; H N
H X | N

. X=CO0, CHa, CoHy Ry O
2 0 O Ph  CHy O O

Ph Rigid Analogues

] o Ph
Spacer Inserfion Amide/Amine Substitutions (amide linked) Rigid Analogues (amine)

n=12

0 0 9 Rl Rz 5
F
NH H 0
NH . NH 3-Cl H NH F.
. Y N , X 2CHy H NH
: H 3-CHs H X
H n 3
. O O REONYN H O 2340 O il ﬁ
Chiral Analogue Ring Expansion R X=C,N,C=0 O O

Aryl Substitution (Biphenyl) Graup Homologue Tetrafluoro
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wa@popsanms7al |

10

no way be construed as being limted to these
exanpl es, but rather should be construedto enconpass

result of the teachings provided herein. Exanple 1
SC-2-71 Effects on Proliferation SC 2-71 was eval uat ed
agai nst human cultured cell lines in the NC

Anti cancer Drug Devel opnent Program The data provided
below in Table 2 reveals that SC-2-71 is a potent

i nhi bitor of colon cancer proliferation with

ant i - pr oDtheeecmpormdadtciudet i es ranging from68 nMto 4
mM This includes potent inhibition of colon cancer
cells fromprimary tunors, distal netastasis and
ascites fluid. Tabge 2 . G50 sunmmary for human col on
cell lines treatedgwith SC-2-71. G50 Data (nmV)
Conpound HT29 i HCC- 2998 HCT-1 16 HCT- 15 KML2
SW620 SC-2-7 .5.0.4 2 4 Vincristine
0.11 0.12 0.110. 12 O. 115FUa6.77.2 1.4
4.0 5.8 11.1 26.2 I 8. ~Sgl* 5- Fl uor our aci |
Further grade 1l tunmor cellls (HCTI 16) were al so
significantly inhibited ( 50 = 500 nM. In
conparison to 5-FU (8Urk88t|y approved for stage 111
col on cancer), SGns. =frib-wps significantly nore

ef fective atiiphisbidd ng=-human.cql on cancer cell Iines.
SC-2- 71 ha%w‘g}@ﬁi I?"rﬂ%(j‘z‘{r@yﬁééhn%gnpar ed to
Vincristine, a well known anti-mtotic agent.

S0-5-8T
g = T-ITe G
ThE WR, 150 MR, MOE A0-call

Fa)
E:{LMH
i £H

Hl-ha121
\ e = fERATIE G
£ kAR, Mg BRE, DG B 0-cndl

<}
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Al together, this data establishes that SC 2-71 has

therapeutically relevant anti proliferative activity
wagasnsis7hunman cul tured col on cancer cells. PCT/US2005/019244

Furthernore, as indicated by the G50 data obtai ned

fromthe National Cancer Institute (NCl) and presented

in Fig. 1, SC2-71 also exhibits toxicity to a w de

range of tunor cell lines. The small est bars represent

the cell lines for which SC-2-71 had the nobst potent

anti-proliferative effect. Several interesting

findings are evi de.ﬁt First, SC 2-71 can potently

inhibit se jal es of cancers in the nanonol ar

range (the GI* (col on HCC2998) 68 nanonol ar).

Second, the d| : &y, r esponse to SC- 2-71by the

cancer cell Iines ide rates that SC-2-71 is not

toxic to every cell o"- 8] several G50 Sare

greater than 100 mM). Thir'd.s#SC-2-71 does not have to

be netabolically activated |like thalidom de to have

anti-cancer activitgmesigge it is directly toxic when

applied to cance FQ@JEL&EEBE m crot ubul e di srupti ng

effects of y\ﬁﬂ% lie%éﬁ%n a cell based

phenot ypi c % ] 1 was observed to

cause dramatic reor gani zation of the interphase

m crot ubul e network, simlar to the effects of

vi nbl astine. Wiile vehicle treated cells exhibit a

normal filanmentous mcrotubule array (Fig. 2), SC2-71

caused a concentrati on dependent |oss of cellul ar

sm crotubules. This effect is consistent with the

effects observed from ot her mcrotubule

depol yneri zers. In addition to m crotubule |oss,

treatnment of the cells With SG-2-71 resulted in

extensive mcronuclgatidh. This is also a hall mark of

m crotubul e disru sidunds. Depol yreri zati on of

i nter phaSe :
f'ﬁé]} e mﬁa ﬁgﬂmﬁ
IR, 0 NATE MEH:
and

47



m crotubules is a classic response of cells to
relatively high concentrati ons of m crotubul e

waele@sapsos s such as the vinca al kal oi ds. HowevRCT/US2005/019244

5

10

15

20

25

| ar ge body of evidence suggests that at the | owest

effective cytotoxic concentrations, the ability of

t hese conpounds to interrupt normal m crotubul e

dynam cs (and not changes in the tubulin polyner)

causes mtotic arrest and subsequent apoptosis

(Jordan, MA., Curr. Med. Chem 2:1-17, 2002). The

ability of SC-2-7¢& to initiate mtotic accunul ation

and t he fordiglsQpfof. abnormal mitotic spindles was

evi dent in bo )8 and HeLa cells at concentrations

that did not 1in=tTWschanges in interphase

m crotubul es. In HeLa.®ell%, SC 2-71 causes the

' HC spindles and mtotic

accunul ation at | ow m crondl ar concentrations (Fig.

3). The effects of SC-2-71 on cell cycle progression

wer e determ ned u’?f"’ﬁ"" "ﬁaow cytonetry techni ques.

MDA- MB- 435 cel | BB Fel-€¥E4t ed with 3 nM SC-2-71 for 18

h, stained "iN¥WFEKAE SWEh NEEBEagbnt and DNA cont ent

anal yzed. The results (Fig. 4) show distinct mtotic:

accunul ati on consistent with interruption of nornal

mtotic spindle function and nmitotic arrest. The

anti pr ol j LM Ty - i n.
Tlfe%oﬁ'%do dstatgeg&\fﬂ)etd abggf%gg%ééﬁ&vea&)ﬁﬂ%ﬂ% %1@\}\%% data

tabl e 4 was eval ua usi ng assay ‘an

f odenhohstrdtmgahejo effeqtoignnty celgaand breastroafe e Bach edhpound described

line, .VMDA-MB-435. g f SC2-71 > d f
L D R B LG8 i S,
agai nst NYLfY dBnd 3artinp Gy HA U8 BRI YIE HeAFhitEs 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.

Scheme 2.
0 o/> 0
H HOCH,CH,0OH, p-TsOH _ O 1) n-BuLi, THF, -78°C _ H
Toluene, refiux 2) B(OMe),, THF, -78°C - r.t.  HO.
Br Br B
3) 3N HCl I
OH
42 43 44
o}
! H
] 44, Pd(OAC)z, Ph3P
|2 KzCOs, DMF, 100°C I X
R R | R
45 3-Cl R 47 3-Cl
46 4-Cl 48 4-Cl

Example 6- Other Syntheses
A method for synthesis of the important synthetic intermediate 4-

formylphenylboronic acid 44 with an acetal protection of 4-bromobenzaldehyde 42 is
proposed. The resulting acetal will be converted to the trimethylborate and deprotected
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studi es reveal ed that SC-2-71 potently inhibited
tubulin polynerization (50%at 5 nmV). The activities

wo@boosaysral anal ogues of SC-2-71 that have m cPOL/URDE019244

10

15

20

di srupting activity, as defined by greater than 50%

m crotubule loss at 30 MM are presented in Table 4.

The data indicates that certain derivatives of SC 2-71

have even higher anti-mcrotubule activity (see

conmpounds SC-5-87 and SC-5-121). Table 4. Effects of

anal ogues on Pgp expressing cells and tubulin

polty affoidzht bamonic\MoAd 448- KMChidétided 3% add I48 svillbk lobtajedpinder Suzuki

(1 Cose %ren%%lﬁé o eeR i pRerpra oy Ge 3P gy (Schemo 2)

0.1 1.80 0 11 2.95 50% at 5nM SC- 4- 283 0.90 0.3 50%
at 5nmM HAMVEL4 1. 95 0.4 3.19 0.23 2.0 50% at 5mM
3 26 0.02 0.76 0.01 2.9 90% at 5 mM SC-5-121
b§Mf Y 88 0.03 1.2 90% at 5 MM The ability of o
antl -mcr tubul e/ anti - angi ogenesi s _cojfpounds to
circ nPOpSImy PeRneRie  si gni f nt Fadwaobages fo H
t her of drugpi,egEstcant tunors- e ablft"fiq:‘j_/”of
SC-2- 71 anal ogues to inhi bifgthe proliferation Z he
Pgp exprgssing cell [ine NCI/ADR i g denmonstrated by 51
t he data provided in Table 4. Relative resistance (Rr)
val ues can be

The synthesis of 4-ethynylbenzaldehyde 51 wusing a modified Castro-
Stephens/Sonogashira coupling of 4-iodobenzaldehyde and trimethylsilylacetylene
(Scheme 3) is proposed. Treatment of this aldehyde with potassium carbonate in
methanol at room temperature should afford aldehyde 51. The plan for the synthesis of
aldehyde 57 (4-benzoylbenzaldehyde) involves reducing 4-bromobenzophenone 52 and
protecting the resulting secondary alcohol 53 with TBS to give 54. After the
formylation of 54, we will deprotect and oxidize 56 to the final aldehyde 57 (Scheme
4). In this same manner, we plan to install a formyl group onto the aryl bromide 58 to
give 59 (Scheme 5).

Scheme 4.
0TBS

o]
__ACl,, NaBH, TBDMSCI
THF, reflux, 3hrs TEA, Imidazole
Br Br CHQC'Q Br
52
OTBS

1) n-Buli, THF, -78°C TBAF THF _PDC
2) DMF, -78°C 100% H CH2CI2
3) 10% HCI,-78°C - r.t.

§5
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cal cul ated by dividing the I1C50 of the sensitive cel

line by the 1C50 of the resistant cell line. The Rr
wo a00se1806 t axol in the NCFADR (Pgp expressi nghCHOB2005/019244
VDA- 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 anal ogues range from
1.3 to 2.9 strongly suggesting thatthey are poor
substrates for transport by Pgp, and thus should be
nore effective agents against Pgp nediated nulti-drug
resi stance. Exanple 2- Conparative Ml ecular Field
AnalSelieme(SCoMFA) of SC-2-71 and Tubulin

Pol yneri zati on. CoMFA is a powerful |igand based

di scModol1omvuu, oHA, efetet i f t
rel ati@nsh Ret e s | ¢ and leLect r t iHc
smol ecul ar proper t i¥%H -BD1%dgi cal data. Alb-tubulin

CoMFA hass been devel oped that resultes in nddel s whi ch
were predictive of both tubulin polynerization and
[3H col chicine binding for a large set of b-tubulin

i nhg R Lown, et al.. Bi.oorgani c di ci nal
ore SRRl S, Sy ne ool enc B AR ERH ) Saed
the first predictive nodels for nultiple structural
types igcludi ng conpretastatins, col chicine and

podophy]l | ot oxi n. re recently, thi s {coMFA nodel Bas
use 0 Ndent i pr g t he in = g2
de or i ZAt | ctiv@%%%%%c@ﬁMhe COMFA npdel

Jreflue’ .

predi ct'ed thdt 5C 2-71 watbods be a pofen hi bi ok3

tubul i n polymerization as was previousl orted for

the p&Pent HAVEL47corpound (Hour et & ., Jolynal_Rf 64

Medi ci nal Chemi stry, 43:23:4479-87, 2000). SC-2-71

I nhibits b-tubulin Polynerization [ >R R

65-67 2,3,4-Cl
10 68-70 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 o)
NH, H NaHSO; NH
+ DMAC, 150°C "~ —
NH, O N O
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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Anal ogues of SC-2-71 were tested for the ability to
di srupt m crotubul es, and for potency agai nst

wORAsSIVB8Aa35. These tubulin depol ynerizati on stRCi/ES2005/019244

reveal ed that SC-2-71 potently inhibited tubulin

pol yneri zation (50% at 5 mM. The activities of

several anal ogues of SC-2-71 that have m crotubule

di srupting activity, as defined by greater than 50%

m crotubule loss at 30 mMM are presented in Table 4.

The data indicates that certain derivatives of SC 2-71
havcheuss 8. Sygthesis afitdtraffberogtinbzdlmonet i vity (see

compounds SC-5-87 and SC-5-121). It is believed that

the antiproliferative activity of the responding cell

lines ¢o SC-2- 7 1 treatnent is due tad adifference in g o

tubul iQ i sotype expgeskion in the rre cells. In
fact, pr ot egggbc st @ r eveatiol, t ha ass ' |1) §DC, HOB, NH,
t ubx NI _B-DVBP L pE-egyt a ,.em C N &HGER- F NH

cells F(Br aguer et al.,rBrigi sh JournalF ofBozCancer F  Boc
80(8):,1162-8, 1999). rTr%ps cell line wag very sensitive 7
to SC-2-71 (@50 =1 ExarrpIeS I nvestigating the

SC-2-71 mechahi s

(i dentdat y)

of b-tubuli vi ne_brain) and
5). Wth this h|gﬁ? eI of hofol ggy N we eirbar ked on
devel opi ng a protein nodel of hunﬁn EHI =

‘Using tiie BIBPOLYMER nodul e within $¥YBYL we
the sequence in Fig. 5 into the reported x-ray
structure to create the honol ogy nodel of bip human
stubulin (Fig. 6). W then took our honol ogy nodel of

bm and f.l.exibl e docked It US.I the

Fl exX/ C—@Fﬁ%‘aﬁﬁa{ﬂw(f fiioge é’%’é’%h( ?Pé% alapgaly

at JriplifERdtvRAbNed Be&totected amine 75 (Scheme 8). Following lithiation, we will
form 76 from the addition of a slurry of solid carbon dioxide in THF. This will afford

uence honol ogy
stppcture sequence
(human) (see Fig.

of ct 969%Fseq
mgt@bebﬁf 2\

the desired protected anthranilic acid derivative 76. The resulting carboxylic acid will
be converted to the amide 77 and condensed with 4-biphenylcarboxaldehyde to give the
final compound 79.

Scheme 9. Synthesis of carbon isostere

0]
NS
O O ol 70
~Z Angstrom Seves ™
o e C
81 82

80
0 O

NEt, 1) LDA, THF, -78°C
2) 82, -78°C
CHs  3) NH,CI (sat), -78°C - rt.

PMB CAN O NH

CHiCNTH,0
C

83

The carbon isostere of SC-2-71 will be synthesized through an imine
condensation strategy (Scheme 9). This will involve forming the appropriate imine 83.
Addition of 83 to the N,N-diethyl-2-methylbenzamide 83 will give the PMB protected
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Research Center for Information Technol ogy (GVWD), and

is distributed by Tripos Inc.. St. Louis MO
wonosni1soes. com sof tware/ fl exx. htm ). SC 2-71 dpCRES2005/019244

right into the area of greatest am no acid difference

near the taxol and colchicine binding sites (Fig. 6).

Overl ap of the honology with the x-ray structure

reveal ed that changes in am no acids resident in the

bHI protein near the taxol and col chicine binding

sites could inpart selective binding to SC-2-71 . One

| meetidasy. Npesrogeton ot ammsousoCAN EetiveemdnitmsiitrateB6iill afford the

o il bt o Hs sompAad WAL b ist pdnTier Sligatipg fhe importance of
th rder was
exggégﬁgﬁ%aﬁﬁézcon§§P§E§§% Egﬁﬁwﬁggé%%#§ﬁg€|zatlon

experlnents in Table 4. The nDdeI descri bed herein was

use cus ze a esi 3, a potentia
p fﬁi§Y5¥s%ﬁaP%$3~ g ? T). The ketone is
VVI t bl n a few angsgrons of the03| dechai ns Hi s28,

Pp) §HLB 7 herggore eseah o §} dS NRYea
pr Oéf@\&?%@% reﬂux

| |n | tl—on—>
W th this in n1nd ?p synthe3|zeg SC-4 283 ag l;
benzophenone photoaffmty | abel of SC-2-71 |n an
effort to eI ci date and> confirgn t he bi ndi ng dorral n of
SC-2-71 epal uat »§€4' for inhi b|t|n of

u

t b1wﬁﬂiﬁely-~ zaki on—ahd g t—ﬁ@lha mp¥ ovedat .
|nh|b|toryt|V| in relatiadn SC-2 71 RAD 4)
as we predl ct ed. OJr nodel h#&s fal @ us tes 1

assign priority of synthesis #06 our rew | i gagds ba
on r eh the ligand' s predicted affinities to

b-t&ﬁjﬁ? nd 2) design potential affinity |abels and
3) propos ahel i ng, digest and sequence analysis to
94

To synthesize rigid analogue 94 (Scheme 10), the addition of an allylic group to

o

10 86 will be accomplished by a palladium coupling 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
generate the alcohol 91. Condensation of 91 with anthranilimide will afford 92.
Bromination of the alcohol with PBr3 will generate 93. Cyclization of 93 will provide

15 the final product 94.
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val i dat e our hypothesis. Exanple 4- Inhibitory Effects
of SC-2-71 on Endothelial Cell Proliferation In Vitro

wW@pasirswh vo Wt hout wi shing to be bound by anpCT/US2005/019244
particul ar theory, strategies and experinents are
descri bed herein pertaining to devel opi ng an
anti-cancer strategy of sinultaneously inhibiting
endot helial and cancer cells. Conpounds that target
cellular m crotubul es have recently been found to
exhi bit antiangi ogenic activities and this my
corSchelnéti@. (Synthesisof sigid dnatopuesfachids)t i cancer
efficacies (Mller, et al., J. din. Oncol. 19:1
195-1206, 2001). The taxanes, taxol and docetaxel,
vinbl astinef vincristine and 2- nethoxyestradiol all
have 9anti -‘amgi ogenic agtivity in vivo. SC 2-71

o}
i nhi bi de‘r@n M crQvkessel Engot hel j Lel | ( HVEC E:(”\N
Icsﬂ%md ) B i pé;lll cal ot heflial .
Cel (HOVEC, 1C50 g @m» prolifegat] ee Tabl O
5). SCG-2-71"'s abiI ' bit a enes{s in an O
in vivo nodel was then exam ned. Table 5, I'nhibitory
effects of SC-2-71 on éhdothelial cell proliferation.
15 HVEC' 1 C50 Conpd HUVECCI G50 (mM) (mM) SC-2-71 20 5
1.66 Dea 5 experinments were run in triplicate,

and The” represent the SEM

97

The amide attached rigid analogue 91 will be synthesized by
condensation of N-benzylanthranilimide with 91 (Scheme 11). Conversion of the
alcohol in the bromo derivative 96 and then ring cyclization will afford 97. We will

obtain final product 98 by easily deprotecting 97.
10
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b Human M crovessel Endothelial Cells ¢ Human
Urbilical Vein Endothelial Cells SC-2-71 inhibits the

w@e@at krsod bl ood vessel s on the chick chori oal PERUS1005/019244

10

15

20

menbrane (CAM nodel. SC-2-71 (100 mM inhibited a
transl ati onal nodel of bl ood vessel growth in vivo
(CAMbFig. 8, panel B and C) as conpared to control
(Fig. 8, panel A). This strongly establishes that
SC-2-71 has anti-angiogenic activity. Further it

rai ses the question as to the expression |level of bm
t ubidhieme ¥2. HVE@S resplugionoBSE-BF7 11 he resul ts obtai ned
with SC-2-71 is as follows:1) SC-2-71 is a potent

i nhi bitor of col an cancer proliferation with anti

prollfe V@é‘cﬁtmwtle anging from68 nMto 4
I'n cc?‘p 10too current l'y approved for\éa@aph
III@[;% Nﬁlcantly Ph
ef f H tDM4Pﬁh‘Flzb| t n COl O ARLE c'r Rm li neg diastereomer A
3) SC 2- i qu\ Ty &ge : 4) 103A
"I eor nw G I

SC-2-7]1 cau ddra h of Titerp NH

ni crot'ubul e netvvorks SI M ar to th ef fect s of s

vinbl astine, 5) SC 2-71 causes the formation of OGie
abnor nmal 91t| c spindles and mtotic accunul at\@

| ow_MrTr 5
substrate fbr #
bm human £G6@ i n

(¢}
TBAF
—— dNH
0
. H
SC—2-71-(R

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

concentrations; 6) SC-2-71 was a po diastereomer B
sport by Pgp; 7) A honvol ogy m)del of 1038
pas devel oped and used to 1)

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 101.
Deprotection of 101 and resolution of 102 on a chiral column will generate two
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
invention 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 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

the entire specification.
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prioritize synthesis and 2) design a potenti al
photoaffinity |abel. 8) SC- 4-283 was synthesized as a

whenzopisesnone photoaffinity | abel of SC 2-71 apdI/isaenil019244

10

to al so be a potent inhibitor of tubulin

pol ymeri zation. 9) SC-2-71 inhibits the proliferation
of human m crovessel and unbilical vein endotheli al
cells. 10) SC-2-71 inhibits the growh of bl ood
vessels in an in vivo nodel of angi ogenesis. Exanple
5- Synthesis of SC2-71 and Derivative Conpounds

SC 2-71 @ner aetlodgwichwedre usydiunasi dscribadl lngen hetawelbknown and
with the foll owi ng schenes by

antithinithewarereteice BT are effHam fgqﬂg %@%sqfuchmcél@l chemical, cellular,
g:(r:}ﬁ sds)g%% aﬁsé%e@%él%/ Iﬁgég?%ﬂﬁei s ?rc[i@} ?ﬁo mg%bso ecombmant DNA

et hastoliquekf or ded the pure products |isted. 10 Corrpounds
5 i RS €A R Ly e
COTRANA {d g &%H&eﬁ%@s@nﬁh{/eﬂiﬁ)\ﬁe ERITE Hdd‘ﬂi?cahﬂns to these

V|tro a enonstrating their effects against colon
an cbnirhoelambnts ailt be reaBiy hppmm tathdselgdded ingtie bty aidrthe generic

8 ki B i B o o
aI dfﬁ@ yoEs oNRepesr the 1&%Hﬁ$1§t Phd pepdedt 8sisar®intdrld8d to be construed

to include all such embodiments and equivalent variations. Accordingly, the present

invention is not intended to be limited 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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anal ogues of SC-2-71 are not commercially available. A
brief outline of the synthesis of several of these

WO ppontmmné i nternediates i s provided bel ow. ScPEnESDN5/019244

Exanpl e 6- OQther Syntheses A nethod for synthesis of
the inportant synthetic internediate Afo

pnyl phenyl boronic acid 44 with an acetal protection of
4- br onobenzal dehyde 42 is proposed. The resulting
acetal will be converted to the trinethyl borate and
deprotectedto afford the boronic acid 44. Key

al dehydes 47 and 48 will be olilaATMS under Suzuki
coupling conditions using 44 and the appropriate
substituted i odobenzene (Schenme 2). Schene 3. 49 50 51
Thepgypishesihsd e 4-et hynyl benzal dehyde 51 using a
nodi fi ed Castro- Stephens/ Sonogashira coupling of

4 i odobenzal dehyde and trinethylsilylacetylene (Schene

d. T f...thi dehyde with .
Sobt ass ui SBORAERCH CHEPRANDH CAROFBAY Popkpeisell-acceptable

10

15

20

s haddnGeraintl r dndloded ekanS the gBaerabbtartire bf syt hesi s
of al dehyde 57 (4- benzoytbenzaldehyde) i nvol ves

reduci ng 4-bronobenzophenone 52 and protecting the

resul ting segondary al cohol 53 with TBS to give 54.
After the fornylation of 54, we will deprotect and

oxi tt ze 56 t& the final aldehyde 57 (Schenme 4). La

t hi we plan to install a fornyl group
ont he jaryl 5).

ide 58 to give 59 (Schene

I

wherein R;, Rz, and R4 are independently selected from the group consisting of
NO,, H, halo, C;-C4 alkyl, C,-C4 alkenyl, C>-C4 alkynyl, C;-Cy4 alkoxy, Cs-C7 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 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(CHy)n)-, CHz, CHRs and
CO; whereinnis 1 or 2;

Z, is selected from the group consisting of a bond, O, NH, S, CO, COO, CH,0,
CH,NH, CONH, C;-C4 alkyl, C;-C4 alkenyl, and C;-C4 alkynyl; and

R, and R; are independently selecfed from the group consisting of H, halo, Cs-
Cs aryl, C;-C4 alkyl, C;~C4 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
nng,

or an analog, derivative, or modification thereof.

56



Schene 4. Schenme 5. Schene 6. Synthesis of second
generati on anal ogues 62-70. Synthesis of these
wapabogises W || be acconplished using the sanmePCT/US2005/019244
procedure described for SC2-71 (Schene 1). It wll
al so require the condensati on of the appropriate
al dehyde (as outlined in above sections). Schene 7.
Synt hesi s of unsaturated qui nazol i nones A one pot
condensation reaction of anthranilamde 71 with 4-
bi phenyl car boxal dehyde 72 is envi sioned to acconplish
this synthetic target (Schenme 7). This reaction would
be hi ghly adaptabl e . to derivatization,Schene 8.
Synt hesi % LHe CQRROST ISR ST . Fp@pound 1s
Tet raf | gor oqui nazol i none 79, will be synthesized using
al ortholithiation of the Boc protected am ne
8)5C-FH lowing lithiation, we will form76
d™i on of a slurry of solid carbon dioxide
wi |l L. .afford the desired protected
anthranilic aci ¢rivative 76. The resulting
carboxylic acid w be converted to the am de 77 and
condensed wi t h 4-bi phenyl carboxal dehyde to give the
fi rflanepalpeLdraivatve, 9 modEliagtiosiherssdsi s of car bon
I sostere The carbon isostere of SC-2-71 will be
synt hesi zed t hrough an i m ne condensation strategy
( Schene 3) Theldvingpositioh df elaiin\2e wherein said tufod pleriogtivieadiemodification
imne 83. Addifion of 83 to the
N, N aeleqted from the erpppisepsisiied 83 will give the PMVB
prot ect edam de 84. Deprotection with aqueous CAN
(eerie ammoniumnitrate) will afford the

10
0
R R1
NH 2 Cl, CHs
3 Cl, CH,
N O 4Cl, CH,

Aryl Substitution (fused ring)

0 2-Ph
ce:3
4=
N)\O
il g
3

15 Phenyl Analogues/Isosteres

2

Biphenyl Rigid Analogues
20
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final product 85. This conmpound will be useful in
further elucidating the inportance of the am ne

woRaosogsmne i n our proposed NH-tyrosine 36 interBCL/US005/019244

10

Schenme 10. Synthesis of rigid anal ogues (am ne) To
synt hesi ze rigid anal ogue 94 (Schene 10), the addition
of an allylic group to 86 will be acconplished by a
pal | adi um coupling reaction. The substituted phenol 87
will be triflated and then the biphenyl 89 will be
preparation for a standard Suzuki coupling. Addition

of MCPBAOM || give the epoxide 90. This will be ring
openee~ye~ggnerate the al cohol 91. Condensation of 91
with hraniJiniide will afford 92. Brom nation of

t he al cotﬂ)l h PBr3 will generate 93. Cyclization of

93 | . pr xhe final product 94. Schene 11.
Syn)}(\ﬁﬁésfgcg%g ri anal ogues (am de). 95 96 97 The
am de attached @ d anal ogue 91 will be synthesized
by coRraehsfiioon of, N-benzyl anthranilimde with 91
(Schenme 11). Conversion of the alcohol in the brono

derivative 96 and then rlng cyclization will afford
977 Ve w1 obtain fphal Rgroduct 98 by easily

depr tetin 97. Sche §3Ch|ral resol uti on of
SC- : al uationcpf e epanti osel ective actions of

SC- NPSN\YeLY | npocHank 1 n understanding the
mol ecul ar 'r act i ofiHawi Pih b-tubulin and effects on
cel I grow h™>Weyrhayefiesigned a straightforward scheme

to resolve the enant ppnegs® of SC-2-71 (Schenme 12).
Usi ngnixemmine Sprstittest ed 99, we will add the chiral
5si | oxane 100 to generate 101.

0]
e
e
H
Rigid Analogues O
2

(amide linked)

Chiral Analogue
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Deprotection of 101 and resolution of 102 on a chira
columm will generate two separated diastereoners A and
w@200Fhersehi ral derivati zing agent will be cl eaRerUSR0FIQN9244
TBAF to afford each enantioner (Schene 12). The
di scl osures of each and every patent, patent
application, and publication cited herein are hereby
i ncorporated by reference herein in their entirety.
One of skill in the art wll appreciate that the
superiority of the conpositions and nethods of the
inveptjy orPrelative to the conpositions and net hods of
the t are unrelated to the physi ol ogi cal
" the theory explaining the superior
3 gs are included herein for reference
and to,ahq ing certain sections. These
headi ngs are not ended to Iimt the scope of the
concepti@ngdsssEibed t herei n under, and these concepts
may have applicabili’ty in other sections throughout
the entire specification. & her nethods which were used
but not described herein are well known and within the
conpetence of one ofgprdipary skill in the art of
cli chem cal , Ilqg hi st ochem cal ,
bi o nDIecuIaCIbHoIogy m cr obi ol ogy and
techﬁCﬂués The description of the
RNt Cils Hpr ovi ded to enabl e any person
skilled irRithe #rt)to ma éﬁ‘ use the present
i nvention. Vari nodi fi'Cations to these enbodi ments
will be re§gbg%mgp a&g t to those skilled in the art,
Sand the ¢ enerrc gﬁes defi ned herein may be
appl i ed to ot her enbodlnents wi t hout departing from

dlsclos@d

X=C,N, C=0

Group Homologues
>

10

15 Tetrafiuoro
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the spirit or scope of the invention. The appended
clains are intended to be construed to include al

weomk/1eshodi ments and equi val ent variations. PCT/US2005/019244

Accordingly, the present invention is not intended to
be limted to the enbodi mrents shown herein but is to
be accorded the w dest scope consistent with the
princi pl es and novel features disclosed herein. CLAl M5
What is clainmed is: 1. A pharmaceutical conposition
conprising a pharmaceuticall y-acceptable carrier and a

.conpound having the general structure of formula I

wherein Rl‘ R and R4 are independently selected from
‘ isting of NO2, H, halo, Cl1-C4 alkyl,
; » aI kynyl, Cl1-C4 al koxy, C5-C7
aryl, "= g st ¥ wchl oro, and nono-, di- or
trl-rrethylH on Rl ant, R¥ t aken toget her with the atons
to which they afe @ttached forman optionally
substituted heteroéyclic fused ring, or R3 and R4
taken together with the atons to which they are
attached fprman optionally substituted cycl oal kyl

fused rin X is selected fromthe group consisting of
NR5, @lﬁ}dﬂ)n) 3CH2, CHR5 and CO, wherein nis 1 or
| &

2; Z elactad fromthe group consisting of a bond,
O NH, S, HCO y GH2O, CH2NH, CONH, Cl1-C4 al kyl,
Cl- 4 al keny| T % C4 al kynyl; and R2 and R are

i ndependently sel gt gyl fromthe group consisting of H,
hal o, Cb- =, :
a
QQN\CH\Q_?H
M
H
5 >
and
10
4. The composition of claim 1, wherein;
Ry, Rz and Ry are independently selected from the group consisting of H, halo,
15  C;-Cq4 alkyl, C-C4 alkenyl, C,-C4 alkynyl and Cs-Cg aryl;

* X is selected from the group consisting of NRs, -(NH(CHa)p)-, CH; and CO;

whereinn is 1 or 2;
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C6 aryl, Cl1-C4 al kyl, Cl-C4 al kenyl, and Cl-C4

al kynyl, or R3 and R5 taken together with the atons to
wohkioshi1shey are attached form an optional ly suPST/UB208019244

het erocyclic fused ring, or an anal og, derivative, or

nodi fication thereof.2. The conposition of claim1,

wherein said conpound is or an anal og, derivative, or

nodi fication thereof. 3. The conposition of claim 2,

wherei n said anal og, derivative, or nodification is

sel ected fromthe group consisting of Aryl

Su bstit lz is%BleétfeH%% tHe@dur BsiR¥ktin NBRL B6nd! @Nﬁoetc&tb 9é1-04 alkyl,
pheny %I d Anal o uesSpacer I nSertion Ani de’
1Y)

Sut%lt-@ta}m sandzlc’gr@ ﬁhmﬁgﬁmis (ani ne)AryI Substltutl on

( Bi phen u S d 4 Th 0Si ti.
claim 1&2\/3111?}% aﬁ epe l@ﬁ ged i eLH &81%%1? the OfH halo, Cs-
Se|C%®trﬁﬁcf-mﬁlldyhﬁgttpalnemr@dsmﬂ_ogam&nﬂ hal o, Cl1-C4

kyl, C2-C4 al kenyl, C2-C4 al kynyl and C5-C6 aryl; X

5|s selected fromthe group consisting of NR5,

(NH(tCH? e coﬁ?ésfﬁgﬂ o?ﬁmlﬂ‘ie{g@laﬂ&ﬂj Is 1or 2,Z1is

sel ected from group consisting’of a bond, O NH,
S, CO ®;Rdaml Rydre iddepeddenkliyanlgtied dirogh Gk- g@o@ donsigting of H, halo
NG 4 C-C; alky:
X is selected from the group consisting of NRs, and CO;
10 Z is selected from the group consisting of a bond, CO and C;-C4 alkyl; and
R, and R; are independently selected from the group consisting of H, halo, Cs-

Ce aryl, C;1-C4 alkyl, C1-C4 alkenyl, and Cy-Cy4 alkynyl.

6. A pharmaceutical composition comprising a pharmaceutically-acceptable

15  carrier and a compound having the general structure of:

gt
®\ Iy \

wherein Ry, R3 and R4 are independently selected from the group consisting of
20 H, halo and C-Cy alkyl; ‘ '
X is selected from the group consisting of NRs, ~(NH(CHy),)-, CH; and CO;
whereinn is 1 or 2; and .
R, and Rs are independently selected from the group consisting of H, halo, Cs-
Ce aryl, C;-C4 alkyl, C;1-C4 alkenyl, and C;-Cy4 alkynyl.
25
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R and R5 are independently selected fromthe group
consisting of H halo, C5- C6 aryl, Cl1-C4 al kyl, C1-C4

wa@bdenyisye and Cl-C4 al kynyl. 5. The conpositi oPCD1S2005/019244

10

15

claim1l1l, wherein; Rl, R and R4 are independently
selected fromthe group consisting of H, halo and
Cl-A4 alkyl; X is selected fromthe group consisting
of NR5, and CO, Z is selected fromthe group
consi sting of a bond, CO and Cl-C4 al kyl; and R2 and
R5 are independently selected fromthe group
consistiﬁgAqﬂmhmmnahaﬂc&ﬁpoﬁﬁomcghpﬁﬁﬁgﬁ#hahkwhﬂkﬁﬂy&%hqmdﬂe
al ken nd Cl-C4 Ikyn phar mageuti ca
n‘ﬁ?c‘ié?rﬁﬂgr?c(?gﬂg&’}l% ﬁ@n&ﬁﬁﬁfPﬁ‘ﬁf qul:rﬁpf?y accept abl e
carrler and a conpound having the general structure
of : wherein RL, R3 and R4 are independently sel ected
fromthe group consistPng of H halo and C1-C4 al kyl;
X is selectedRfjromthejgroup consisting O NR5,
- (NH( CH2) n) - wherein nis 1 or 2; and R2
and R5 are in ected frgmthe group
consi sting of C6 aryl, -C4 al kyl, Ci1-C4
al kenyl , and 7. har aceuti ca
conposi tion conprisind%a phdr maceuti cal | y-accept abl e

carrier and a conpound havi he[ genéral cture
of : wherein RL, R and R4 are pendent ||y sellect ed
fromthe group consisting //////

Ry

wherein R;, R3 and R4 are independently selected from the group consisting of
H, halo and C;-C4 alkyl,

X is selected from the group consisting of NRs, -(INH(CH3),)-, CH; and CO;
whereinnis 1 or 2; and

R, and Rs are independently selected from the group consisting of H, halo, Cs-
Cs aryl, C;-Cy4 alkyl, C;-C4 alkenyl, and C;-C4 alkynyl.

8. A pharmaceutical composition comprising a pharmaceutically-acceptable

carrier and a compound having the general structure of:

,//\\E/J\\[/Q§ﬁ ~ or ‘ .//\\g | \tl——E
e > e

wherein Ry, R3 and Ry are independently selected from the group consisting of
H, halo and C;-C4 alkyl; and
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H, halo and Cl1-C4 alkyl; X is selected fromthe group

consisting ONR, -(NH(CH) ) -, CH2 and CO, wherein n
W0 2003/10187Q; and R2 and R5 are independently seP@USIH05/019244

fromthe group consisting of H halo, C5- C6 aryl,

Cl-A4 al kyl, Cl-C4 al kenyl, and C1-C al kynyl. 8. A

phar maceuti cal conposition conprising a

pharmaceutical | y-acceptable carrier and a conpound

havi ng the general structure of: wherein RlL, R and R4

are independently selected fromthe group consisting

of H, haRea&hRs &t-ihdepahdanitly salechisd dineh e gad1e consisting of H, halo, Cs-

[ ndependent I & selected fromthe group consisting of H,

hal &4 al&yl. 2y éﬁ%i@y and C5-C6 aryl. 9. A nethod of

treating cancer in a subject in need thereof, said

nmet hod conprising adm nistering to said subject a

phar macefit Acaéthed nﬁtrseittrigcmnm ipa sehjed imneed thereof, said method

t her apeuti c ffectiv nt of at st _one
SoonfSOLpE SERAISHE b U SO O ARG Bl GPropsion comprising a
subjhefab euti'egll?f EBctiRl BRANPST £l@sPb S coMiRIu@H Bf §Ehﬁ 1, thereby treating

cancer is selected fromthe group consisting of

mul ¢anpéran mpubjeata, breast cancer, prostate cancer,
ovari an cancer, cervical cancer, skin cancer,

nmel anonma, pancreatic cancer, colorectal cancer, renal

cancer, nﬁnr}ﬁeaﬂneth@ﬂ\s@aﬁnﬁxaswwelﬂ QUKEca is BIBtEIBbi the group
cell carcinoma, and lung cancer. 11. A nethod of

10t r eeompigtng efmaliplemaeloms; breasticAnqeaauostite caester, oyatien cancer, cervical

mt&lﬂger, skin cancer, melanoma, pancreatic cancer, colorectal cancer, renal cancer,

central nervous system, leukemia, non small cell carcinoma, and lung cancer.

11. A method of treating cancer in a subject in need thereof, said method
15  comprising administering to said subject a pharmaceutical composition comprising a
therapeutically effective amount of at least one compound of any of claims 2 to 8,

thereby treating cancer in a subject.

12. The method of claim 11, wherein said subject is a human.

20
13. The method of claim 9, wherein said éubj ect is a human.
14. The method of claim 9, wherein said at least one compound disrupts B-
tubulin polymerization.
25

15. The method of claim 9, wherein said at least one compound inhibits

angiogenesis.

16. The method of claim 9, wherein said at least one compound inhibits a P

30  glycoprotein mediated multi-drug resistant cancer.
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conprising admnistering to said subject a
phar maceuti cal conposition conprising a

wo bh@sapsos i cal |y ef fective anobunt of at | east PEEUS2005/019244

conpound of any of clains 2 to 8, thereby treating

cancer in a subject. 12. The nmethod of claim11,

wherein said subject is a human. 13. The net hod of
claim9, wherein said subject is a human. 14. The

nmet hod of claim9, wherein said at | east one conpound

di srupts b- tubulin polynerization. 15. The nmet hod of

cl ai m 9, 17aHEhesinethed iofl clatm Oe whererraienmpennodnirishs pinugant pS3
an uo enesis. 16. The nethod of claim9, wherein said

at 1858t one conpound inhibits a P glycoprotein

medi ated nulti-drug resistant cancer.17. The nethod of

claim9, wherein said cancer_ conprises a nutant p53
pr ot ei n. 18 8Themnethad pheldite P, wherekn Bid phisemasaytigaicgmposition is

SPOOUIRGEL AL oGATROSLLL R aUEY BLELRL: 48 Boaf Bl buccl,

selec he group consi s

budaghvenbiid, igty-enedslar, intra-aneidd Uhaamedullafyg 1@ dikedal intraventricular,
intranmedul | ary, intrathecal, intraventricular, . .

tr d??élg&rwal, su Bhaitrperifoneslaindiangsgh egieral, sublingual, vaginal,

i nt . pngual , vagi nal, ophthal mc,
GpRRa%Ge, pRRIGAEA, mpd i) ; :

pul nonary, The nmethod of claim?9,
wherei n sai d pharnaceuti cal conposition further

IOE (r)I gpv\;] ! i ﬁé&ﬁq&ﬁéﬁ&% gf I%lg]gllb é%wﬁérgi%cs%{dvp%a%nngc%ﬂ%ica? fcogllposition further

15

20

25

30

comprises a therapeutically effective amount of a known chemotherapeutic agent.

20. The method of claim 9, wherein said at least one compound inhibits cancer

cell proliferation.

21. The method of claim 9, wherein said at least one compound inhibits

endothelial cell proliferation.

22. A method of treating an angiogenesis-associated disease or disorder in a
subject in need thereof, said method comprising administering to said subject a
pharmaceutical composition comprising a therapeutically effective amount of at least
one compound of claim 1, thereby treating an angiogenesis associated disease or

disorder in a subject.

23. The method of claim 22, wherein said angiogenesis related disease or
disorder is selected from the group consisting of cancer, theumatoid 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, phylectenulosis, syphilis, Mycobacteria infections, lipid

degeneration, chemical burns, bacterial ulcers, fungail ulcers, Herpes simplex infections,
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20. The nethod of claim9, wherein said at | east one
conpound i nhibits cancer cell proliferation. 21. The

woreiokod7sed cl ai m 9, wherein said at | east one PONPS29NR019244

i nhibits endothelial cell proliferation. 22. A nethod

of treating an angi ogenesi s-associ ated di sease or

di sorder in a subject in need thereof, said nethod

conprising adm nistering to said subject a

phar maceuti cal conposition conprising a

t herapeutically effective anmount of at |east one

c onfepasizater dhfactinnk, proteebabinfdctiens, Kegosinsamogiapye0esi Weer, Terrien's
associ at di sease or disorder in a subject. 23. The .
matW%l%?gﬁge&?ﬁlﬁ,mﬁm&agﬁﬁa@kis&: HAGP®gAERteLd afhgitissystemic
dis j hS» : ; .

Com e o ek R By s PR ahYfhmpon disease

r et pemanbagchy, radielt kenatptoniyy cofmeprorapit tajactiyn, oo deggreadtion, sickle
rej e neov.

t | d,retrolentgl .. :
s S SRR B R GRToRa rRs Pl diagonrein

defddéhﬁiﬂ)ﬁrart&? Bbtadion, RRfotid\BENRAve deBR, ShibBIcAlveldshvitreitis,
superior linmbic keratitis, pterygiumkeratitis sicca,
sj dgyebsctera iafeeiinsc bame'p Hiseaset sistends lupus syythdrhatesus, retinopathy of

My | & 1.0f act i bpi-d _degeneration,. chem cal
puriterehby Baled) Ahfag o PSRRI APl SRy

i nfebotoiditls, presuped ocakt Bistdpiiseobis OBest sRliseh®z 8Fdpia, optic pits,
i nfections, Kaposi sarcomm, Moren ulcer, Terrien's

10 rftgalt's disgasachas Plonttisnelremia srtnabdetacimyent. diyperviseasity syndromes,

15

20

25

30

veqany Attt Lol b p o RS Befnt Mg, E0 Y Sohnson

di sease, penphigoid, radial keratotomny, corneal graph

rej ectl %q Angl%ﬁllo% rof gr%gt?nngez{nagnig?orgengsiisil;slsgciated disease or disorder in a
subject in need thereof, said method comprising administering to said subject a
pharmaceutical composition comprising a therapeutically effective amount of at least
one compound of any of claims 2 to 8, thereby treating an angiogenesis associated

disease or disorder in a subject.
25. The method of claim 13, wherein said subject is a human.

26. A method of inhibiting proliferation of vascular endothelial cells, said
method comprising contacting said cells with an effective amount of a composition of

any of claims 1 to 8.
27. The method of claim 26, wherein said endothelial cell is selected from the
group consisting of microvessel endothelial cells, arterial endothelial cells, and venous

endothelial cells.

28. The method of claim 26, wherein said endothelial cell is a human
endothelial cell.
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WO b §ison,

cell anem a, sarcoid, syphilis, pseudox
el asticum Paget's di sease, vein occlus
carotid obstructive disease,
uveitis/vitreitis, mycobacterial infect
di sease, system c | upus erythematosus,
prematurity, Eales' disease, Behcet's d
i nfections causing a retinitis or choro
presumed ocul ar histoplasnosis Best's
nyopia,:lgtlc pits, Stargart's disease,
chronic

 ORLAA0RSS o T R bBE Bt S

angi ogenesi

ant homa

ion, artery

chr onPECT/US2005/019244
ions, Lynme's
retinopat hy of

i sease,

iditis,
di sease,

pars planitis,

t4 mthadeatichihisme profifowmiion o& WC@yceé.&snmcbmﬂwd comprising

f:o%t Ifoafl% 8f claims 1 to 8.

assoc

di sease or disorder in a subject in need thereof, said
nmet hod conprls adm nistering to _said subject

phar mac etk FETRAriBS diagd ,a@alggs theteof, sald method
t her £ . of at |east one

Scoﬁgo ndﬁ%ﬁﬁéh§mg%ggﬁgkégS?ﬁﬁg]2 thereby treating an
angi ogenesi s associ ated di sease or disordgr in R

subj ect. 25. The nethod of claim13, wherein said

subj ect is a human. 26% A nmet hod of inh +ng SC.4.283
proliferati of va endof helial ce % sai d

met hod I"si,ng REOMt act i .f!a\Nel cel I S anH  SC-2T71
ef fecti unt of aa)corrp 2 ny Qf cI aiyrs  drownz

10

15

to 8. 27. The’nethod of claim®

endot helial cell is selected fron1 h
of m cr ovessedntseradptdnedcDialcat & efiuxs-8 har t er
cells, and venous endot helial cells.

ere

31. A photoaffinity label of SC-2-71
0]
@EU\NH SC-2-71
e
e

said label having the structure:

SC-4-283
O

CLY
ROV e
H

0

n said
Scon$i st b7
endot hel i al

aCH3
H  SC-5-121

32. A method of disrupting microtubule polymerization in a cell, said
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28. The nethod of claim 26, wherein said endotheli al
cell is a human endothelial cell.29. A nethod of

WO nivshim8reg proliferation of cancer cells, saiPCTESIW08019244
conprising contacting said cells with an effective
anount of a conposition of any of clains 1 to 8. 30. A
met hod of preparing SC-2-71 and anal ogs thereof, said
nmet hod conprising the synthetic route of Schenme 1. 31.
A photoaffinity |abel of SC 2-71 said | abel having the
structure: SC-.4-283 32. A, hod of di srupting
i &8%68?@%6?%8?‘?%%8%{? “aﬂ%%m |, sai dmet hod
conpri sing cont asxtupgasaid cell with SC4-283 33. A
nmet hod of identifying an anal og of which inhibits or
di srupts m crotubufe pol ynerization, said nethod
conprising; c i a cell with a test anal og and
conparing the m crot ubul e pol ynerization in
said cell withF Nt evelp perpt ubul e pol ynmeri zation
in an otherw se idénti pt contacted with said
test anal og, wherein a 0 ['evel of m crotubule
pol ymerization in said cellocontacted with said test
anal og, conpared with the |Ievel of mcrotubule
pol yneri zation in said cell not contacted with said
test anal,0 i nd.ndication that said test anal og
i nhi bi t?%%g}%p p(fféd?ﬂt Be ghar O%B#Syrreri zati on,
sthereby identifying an anal og which inhibits or
di srupts nicrotub%Ie pol ymeri zati on.

@ElLNH SC-2-71
O
H

which inhibits or disrupts microtubule polymerization, said method comprising;

contacting a cell with a test analog and comparing the level of microtubule
10  polymerization in said cell with the level of microtubule polymerization in an otherwise
identical cell not contacted with said test analog, wherein a lower level of microtubule
polymerization in said cell contacted with said test analog, compared with the level of
microtubule polymerization in said cell not contacted with said test analog, is an
indication that said test analog inlﬁbits or disrupts microtubule polymerization, thereby
15 identifying an analog which inhibits or disrupts microtubule polymerization.

34. An analog identified by the method of claim 33.

35. A method of identifying an analog of

67



34. An analog identified by the nethod of claim 33.

35. A nethod of identifying an anal og ofwhich inhibits
WO own1growt h, sai d net hod conprising adm r st ePCTHYS1005/619244

subject with a tunor a test anal og and conparing the

| evel of tunmor growth in said subject with the |evel

of tunor growmh in a subject with an ot herw se

identical tunmor not treated with said test anal og,

wherein a | ower |evel of tunmor growh in said subject

admi ni stered said fest analog, conpared with the |evel

of tunor growh injsaid subject not adm nistered said

test anal og, SN NHdI sabi7ron that said test anal og

i nhi bits tunor giqw hereby identifying an anal og

whi ch inhibits tumor g h. 36. An anal og identified

by the nethod of cl ai Y 3%. A nethod of identifying

an anal og of which inhibitls_angi ogenesis, said nethod

conprising contacting a chick chorioallantoic nenbrane

with a twebicharhibisgiused goomtpasaidipettod compekingfadiligstering to a subject

ves rowt h in said ghick choriqal | apt oi ¢ menbr.ane, . )
ek AR b G Biof SoEbeing Biedish OF ik S5t HBr P sublect with
| detht lev@l oftinek gfdvah iPakhiedtSlith AESHERAS iHQﬁticg ﬁ@!l{ogglgt treated with

with said test analog, wherein a |ower |evel
Sve sl tegfrapalon, Whersi ailogver tvekofgninon Btoavih oi saideutjecindministered said

adnyi e ' nal,o conpared with the |evel . .
of Bl Obecath iR et 3P s RR B i i ot pdminisered
e rsbideiest analogaid ah tihditRiondhaabid tb ahaldd alt@its o Browth, thereby

i ndi_cation that said test analog inhibits blood Vessel

gr deHLYing 8p @pglog wdvigh iphibif tumorgrawdy whi ch i nhi bits

angi ogenesi s.

10 36. An analog identified by the method of claim 35.

37. A method of identifying an analog of

o]
©\)\NH SC-2-71
e
(0
which inhibits angiogenesis, said method comprising contacting a chick
15 chorioallantoic membrane with a test analog and comparing the level of blood vessel
growth in said chick chorioallantoic membrane with the level of blood vessel growth in
an otherwise identical chick chorioallantoic membrane not treated with said test analog,
wherein a lower level of blood vessel growth in said chick chorioallantoic membrane
administered said test analog, compared with the level of blood vessel growth in said
20  chick chorioallantoic membrane not administered said test analog, is an indication that

said test analog inhibits blood vessel growth, thereby identifying an analog which
inhibits angiogenesis.

38. An analog identified by the method of claim 37.
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38. An analog identified by the nethod of claim 37.39.
A nethod of identifying an anal og of which inhibits

w@edos/1pised | f erati on, said nmethod conpri sing; CPCL/ESI0FHYLI244

15

20

25

acell with a test anal og and conparing the |evel of
proliferation of said cell with the |evel of
proliferation of an otherw se identical cell not
contacted with said test anal og, wherein a | ower |evel
of proliferation of said cell contacted with said test
anal og, conpared with the |level of proliferation of
said otherwi se identical cell not contacted with said
test anat®g aid test anal og

i nhi bi tsé%eélm%?ﬁ?ﬁlg%gg?ﬁﬁ%fé%#ﬁg met hod of claim
39, wherein idcell is a human cell. 41. The nethod
of clai aid cell is a cancer cell”. 42.
by the method of claim39. 43. A
kit for a HINISt ng a pharmaceutical conposition to
Aser or an

angi ogenesi s- associ at di sease or disorder, said kit
conpri sing a pharmaceutical conposition conprising a
t hevidple irhitsial el pedlffeetion Sarmehbd eémﬁhsﬁlgast one

co mpound of claim 1, an applicator, and

5in %P@E@%ﬁ sl yifh artesh pnaleg andeompasingfhe lwr:l offprolifaration of said cell

ph { n

oh gflmac g g%\{eggf Rr}@ﬁf;%’%gd& df%ﬂ %Bfﬁe é(}er%ga cell JokERied with said test
hawhalggt \Iwhergmmdbwier kyeludtpuoliferitioh of €4ifl cXl caditeted Hith said test

[ ted fragmthe group consisting of

d d t
e BT g8y opRE dfﬁtﬁﬁwéﬁ@l OppraVdTaRon phsees ptherwise identical cell not

PYChiteted %wthtsaidqgﬁ @h&log] f LA A0 RAhS safNEst analo g inhibits cell
10

proliferation.

40. The method of claim 39, wherein said cell is a human cell.

41. The method of claim 40, wherein said cell is a cancer cell.

42. An analog identified by the method of claim 39.

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

44. A pharmaceutical composition comprising a pharmaceutically-acceptable

carrier and a compound having the general structure of
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i mdazol e, further wherein X1 and X2 may i ndependently
conprise RL and R2, wherein RL and R2 are

w0 pbepemnsdent |y sel ected fromthe group consi stPeyUST005/019244
NC2, H, halo, and Cl1-C4 al kyl, C2-C al kenyl, C2-C4
al kynyl, C1-C4 al koxy, C -C7 aryl, nono- , bi-, and
tri- chloro and nono-, bi, and tri-nethyl (CH3), and
R3 and R4 are independently selected fromthe group
consisting of H halo, C5- C6 aryl, CL-C4 alkyl, @QC
al kenyl, and CI1-C4 al kynyl. 45. The conposition of
claim 44 wherein gaid X1 is thiophene. 46. The
conposi tioq of claijm 44, wherein said conmpound is
GMC- 5- 103: A7 XA pharggceliti cal conposition conprising
a phar mace ptable carrier and a conpound
havi ng t hg ’ itéﬂg{c\ture of wherein RL and R are

d from the group consisting O NO

[ ndepend&nt S
., H, halo, and C1- al kylTx62-C4 al kenyl, C2-C

al kynyl, C1-C4 allgoxy, C-C7 aryl, nono- , bi-, and
tri- chI oro and nmon6-, bi, and tri-methyl (CH3); and

R3 an gt IRﬁhaem ﬁmﬁgﬁm‘e ﬁidepeégﬁi;?ﬁ Ee?&éﬁq ﬂmngﬁ@ gﬂ)‘hﬁ %an&mg of.
Fﬁl;q)cycg L@h@p, ayq@ﬁ%pyrazme pynm1d1ne thlophene furan, oxazole, and
umdazole, further wherein X; and X, may independently comprise R; and Ry,
wherein R; and R; are independently selected from the group consisting of NO,,
H, halo, and C;-C; alkyl, C,-Cy alkenyl, C,-C4 alkynyl, C;-Cy alkoxy, Cs-C7 aryl, mono-
, bi-, and tri- chloro and mono-, bi, and tﬂ-mefhyl (CHs), and
R3 and Ry are independently selected from the group consisting of H, halo, Cs-
Ce aryl, C1-Cy alkyl, C;-Cy alkenyl, and C;-Cy alkynyl.
10

45. The composition of claim 44, wherein said X; is thiophene.

46. The composition of claim 44, wherein said compound is GMC-5-103:

o

- &

H

15

47. A pharmaceutical composition comprising a pharmaceutically-acceptable

carrier and a compound having the general structure of
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wherein R; and R; are independently selected from the group consisting of NO,,
H, halo, and C4-C4 alkyl, C,-C; alkenyl, C>-Cy alkynyl, C1-C4 alkoxy, Cs-C7 aryl, mono-
5 , bi-, and tri- chloro and mono-, bi, and tri-methyl (CHz); and |
R3 and Ry are independently selected from the group consisting of H, halo, Cs-
Ce aryl, C1-Cy4 alkyl, C;-C4 alkenyl, and C;-Cy4 alkynyl.

10
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