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Background  Colorectal cancer is the second most common cause of
cancer-related mortality  in Europe and North America. This cancer affects
nearly 150,000 patients and results in 10 more than 60,000 deaths in the
United States per year. Despite significant advances in  the management
of the colon cancer patient, there has been little change in survival  rates
over the past 50 years. The primary cause of death relates to the
development of  distant metastases to organs such as the liver and lungs.
Unfortunately, colon cancer  still remains one of the most common types
of epithelial malignancies in both genders  15 and is essentially incurable
when it reaches the most advanced stages. Surgical resection remains
the present standard of care for patients with  localized colorectal cancer.
Several adjuvant chemotherapy strategies have also  emerged and the
use of 5-fluorouracil (5-FU) with leucovorin (LV) rescue is now
established in stage III colon cancer. Considering the high re-occurrence
rates of colon 20 cancer and the side-effects of surgical and chemical
therapies, the discover of novel  compounds that block, reverse, delay or
prevent the development of invasive large  bowel neoplasms would be of
major importance. Adenocarcinoma accounts for 90-95% of all colorectal
cancer and the majority  of the human cultured cell lines reflect this
phenotype. Table I 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 lines  provide a
rich opportunity to evaluate novel compounds for efficacy and to establish
their mechanism of action. 1 WO 2005/117876 PCT/US2005/019244  



Table 1. NCI cultured human colon cancer cell lines. Cell linen Gender
Patient Age Histology Treatment Source  COLO 205 M 70
Adenocarcinoma Y Ascites  HCC-2998 Carcinoma N  HCT-15
Adenocareinoma Adenocarcinoma/ grade  HCT-116 in  HT29 F 44
Adenocarcinoma Primary  KM-12 Adenocarcinoma  SW-60 M 51
Adenocarcinoma N Metastasis aAvailable cell lines from the National
Cancer Institute (NCI).  2 WO 2005/117876 PCT/US2005/019244
Tubulin, the subunit protein of cellular nricrotubules, is the target of
several effective cancer chemotherapeutic agents currently in clinical use.
Tubulin is composed  of an a/(3 heterodimer, and at least six human
a-tubulin and seven human (3-tubulin  isotypes (gene products) are
known. Overall, the repertoire of (3-tubulin isotypes is 5 believed to play a
significant role in development and the building of specialized
microtubule-based cellular structures, and general disruption of cellular
microtubules is  one target for cancer chemotherapy that has proven to be
effective. In many organisms, both a and (3 tubulin isotypes differ by their
tissue  distributions. In mammals, the (31 and Rrv isotypes are quite
widespread, and (3u is less  10 so, while R III and (3 vi have narrow
distributions and (3v distribution is unknown. As a tool for localizing the
isotypes, the preparation of monoclonal antibodies specific for R1,  (3ru,
(3rv and (3v isotypes have been reported (Banerjee et al., J. Biol. Chem.
1988,  263:3029-3034). (3-isotypes have been localized in several human
tissues including  oviduct, skin, colon, and pancreas with striking
differences in their tissue distributions. 15 In fact, there is little or no Put in
these tissues, except for the columnar epithelial cells of  the colon (Roach
et al., Cell Motility and the Cytoskeleton 1998, 39:4:273-285).  



Normal cellular architecture, growth, division, and intracellular transport
are dependent on microtribules. Microtubules are versatile and highly
dynamic structures  that undergo rapid changes in response to cellular
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
H- and beta IVa-tubulin has been demonstrated, and  an increased level
of expression of beta III-tubulin in resistant cells has been confirmed
(Verdier-Pinard et al., Biochemistry, 42(18):5349-57, 2003), indicating that
this tubulin  isotype may have a significant role in taxol resistance.
Accordingly, the present  invention is directed to selective tubulin inhibitors
and the use of such inhibitors to 30 selectively regulate the expression
and localization of (i-tubulin isotypes in tissues as a  3 WO 2005/117876
PCT/US2005/019244  means of treating cancers that previously were
difficult to treat using  chemotherapeutics. Antnnicrotubule agents
comprise some of the most widely used and effective  cancer
chemotherapeutic agents in clinical use (Rowinsky, E. K. and Tolcher, A.
W.  5 Antimicrotubule Agents. In: V. T. J. DeVita, S. Hellman, and S. A.
Rosenberg (eds.), Cancer Principles and Practice of Oncology, 6th
edition, Vol. 1, pp. 431-447.  Philadelphia, PA: Lippincott ,Williams and
Wilkins, 2001). Prompted by the clinical  successes of the vinca alkaloids
and taxanes, significant efforts have been focused on  identifying new
agents that have a similar mechanism of action, but superior properties 10
including the ability to circumvent drug resistance mechanisms, exhibit
better solubility  and oral availability. A serious problem associated with
the treatment of cancer is the development of  drug resistance. Some
tumors are intrinsically resistant to chemotherapy and others  



develop drug resistance during chemotherapy. A significant proportion of
tumors are is multidrug resistant because of overexpression of membrane
proteins that act as drug  efflux pumps. Overexpression of the MDR-1
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 20
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 disruptors are in some
cases effective against tumors that express  abnormal p53. The tumor
suppressor gene encoding p53 is the most frequently mutated 25 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 at,. J. Clin. Oncol 19, 1195-1206,
2001). The taxanes, 30 taxol and docetaxel, vinblastine, vincristine,
combretastatin (Holwell et at, Anticancer  4 WO 2005/117576
PCT/US20051019244  Research 22(6C):3933-40, 2002) and
2-methoxyestradiol all have antiangiogenic  activity in vivo (Miller, et at, J.
Clin. Oncol., 19:1195-1206, 2001). Angiogenesis is the process by which
new blood vessels are formed from pre-existing  blood vessels. This
process is complex and begins with the degradation of the basement  5
membrane by proteases secreted by activated endothelial cells. Migration
and proliferation leads to the formation of solid endothelial cell sprouts into
the stromal  space. Vascular loops and capillary tubes develop with
formation of tight junctions and  deposition of new basement membrane.
This process is important in normal  reproduction, embryonic
development, and wound healing. However, improperly 10 regulated
angiogenesis has been implicated in many diseases including cancer. 



Tumor growth requires the formation of new blood vessels, (i.e.,
angiogenesis).  It is believed that tumor cells initiate and maintain
angiogenesis by expressing a  network of angiogenic factors, including
endothelial growth factors such as vascular  endothelial growth factor
(VEGF), angiogenic cytokines such as interleukin-8 (IL-8), 15 matrix
metalloproteinases (MMP) such as MMP-2 and MMP-9, and adhesion
molecules  such as integrins and cadherins. Considering the relevance of
angiogenesis in tumor  progression, anti-angiogenic therapies have
emerged as a potentially promising  modality of cancer therapy. A variety
of purely anti-angiogenic strategies have been  developed, including: 1)
endogenous angiogenesis inhibitors (e.g., endostatin); 2) 20 blockers of
endothelial survival and growth factors/receptors (e.g., VEGF antibody
and  VEGF receptor tyrosine kinase inhibitor SU6668); and 3) inhibitors of
adhesion  molecules or MMPs (e.g., antibodies against integrin).
Unfortunately, the use of anti- angiogenic agents to treat cancer has
proved challenging and purely anti-angiogenic  strategies have failed in
the clinic. While these agents inhibit tumor angiogenesis in 25 animal
studies, complete suppression of angiogenesis or tumor shrinkage in
patients has  been uncommon. There is a long felt need in the art for a
better method to identify and prepare  compounds capable of regulating
cancer cells, angiogenesis, endothelial cells, and  tumor formation. The
present invention satisfies these needs. 30 5 Summary  The present
disclosure is directed to a series of compounds that have anti microtubulin
and/or anti-angiogenie activity. Such compounds, and compositions
comprising these compounds, can be used to treat neoplastic diseases
and other  proliferative disorders, diseases, and conditions associated
with excessive or  uncontrolled growth of cells, such as tumors. The
disclosure encompasses inhibiting or  impeding supplying blood to tissues
or cells such as cancer, including inhibiting  vascular endothelial cells.
These compounds have the general structure of formula 1:  



0 R\ z Z wherein RI, R3 and R4 are independently selected from the group
consisting of  H, halo, and CI-C4 alkyl, Cz-C4 alkenyl, Cz-C4 alkynyl;
CI-C4 alkoxy, Cs-C7 aryl or R3  and Re taken together with the atoms to
which they are attached form an optionally  substituted heterocyclic fused
ring, or R3 and R4 taken together with the atoms to which  they are
attached form an optionally substituted cycloalkyl fused ring; Xis selected
from the group consisting of NRs, -(NH(CH2) )-, CH2, CHRS and  CO;
wherein n is l or 2; Z is selected from the group consisting of a bond, 0,
NIL S, CO, COO, CH20,  CHZNH CONfi C2-C4 aikenyl, and C--C4
alkvnvl: and Re and RS are independently selected from the group
consisting of H, halo, CS- C6 aryl, C-C4 alkyl, C--C4 alkenyl, and C2-C4
allynyl or R3 and R5 taken together with 6 the atom to which they are
abwbzd form an optionally cyclic mscd  According to a first aspect, there is
provided a pharmaceutical composition comprising a
pharmaceutically-acceptable carrier and a compound having the general
structure of formula I:  0 R\ ) NR2 Z  R3 R4  wherein RI, R3, and R4 are
independently selected from the group consisting of  NO2, H, halo, CI-C4
alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CI-C4 alkoxy, C5-C7 aryl,  mono-, di-
or tri-chloro, and mono-, di- or tri-methyl, or R3 and R2 taken together with



the atoms to which they are attached form an optionally substituted
heterocyclic fused  ring, or R3 and R4 taken together with the atoms to
which they are attached form an  optionally substituted cycloalkyl fused
ring; X is selected from the group consisting of NR5, -(NH(CH2)")-, CH2,
CHR5 and  CO; wherein n is 1 or 2; Z is selected from the group
consisting of a bond, 0, NH, S, CO, COO, CH2O,  CH2NH, CONH, CI-C4
alkyl, C2-C4 alkenyl, and C2-C4 alkynyl; and R2 is hydrogen; R5 is
selected from the group consisting of H, halo, C5-C6 aryl, CI-C4 alkyl,
C2-C4  alkenyl, and C2-C4 alkynyl, or R3 and R5 taken together with the
atoms to which they  are attached form an optionally substituted
heterocyclic fused ring, or an analog, derivative, or modification thereof.  7
According to a second aspect, there is provided a pharmaceutical
composition comprising a  pharmaceutically-acceptable carrier and a
compound having the general structure of: O  R\ NR2  x R3 4 wherein R1,
R3 and R4 are independently selected from the group consisting of H,
halo and C1-C4 alkyl; X is selected from the group consisting of NR5,
-(NH(CH2)")-, CH2 and CO;  wherein n is I or 2; and R2 is hydrogen; R5 is
selected from the group consisting of H, halo, Cs-C6 aryl, C1-C4 alkyl,
C2-C4  alkenyl, and C2-C4 alkynyl. According to a third aspect, there is
provided a pharmaceutical composition comprising a  



pharmaceutically-acceptable carrier and a compound having the general
structure of: 0  R\ NR2  R3 C 41  3 R4  wherein R1, R3 and R4 are
independently selected from the group consisting of H, halo  and C1-C4
alkyl; X is selected from the group consisting of NR5, -(NH(CH2)")-, CH2
and CO;  wherein n is 1 or 2; and R2 is hydrogen; R5 is selected from the
group consisting of H, halo, C5-C6 aryl, C1-C4 alkyl, C2-C4  alkenyl, and
C2-C4 alkynyl. 7a According to a fourth aspect, there is provided a
pharmaceutical composition comprising a  pharmaceutically-acceptable
carrier and a compound having the general structure of: Ixo~ 0  R, R,  \/
NR2\"~NR2 O or ~N \ II  N >/ R, J j' J Rq wherein R1, R3 and R4 are
independently selected from the group consisting of H,  halo and CI-C4
alkyl; and R, is hydrogen; 



R5 is selected from the group consisting of H, halo, CI-C4 alkyl, and
C5-C6 aryl.  According to a fifth aspect, there is provided the use of at
least one compound as disclosed above  in the manufacture of a
medicament for treating cancer. According to a sixth aspect, there is
provided the use of at least one compound as disclosed above  in the
manufacture of a medicament for treating an angiogenesis associated
disease or disorder.  According to a seventh aspect, there is provided a
method of inhibiting proliferation of vascular endothelial cells in a culture,
said method comprising contacting said cells with an effective amount of a
composition as disclosed above. According to an eighth aspect, there is
provided a method of inhibiting proliferation of cancer  cells in a culture,
said method comprising contacting said cells with an effective amount of a
composition  as disclosed above. According to a ninth aspect, there is
provided a method of preparing SC-2-71 and analogs  thereof, said
method comprising the synthetic route of Scheme 1: R I  0 0 el,,  0 ~ H 0
H SC-4-283  NHZ R I NH H SC-2-71  NHZ (a) - H RZ H H BROWN2 N 0
R, CI SC-5-87 ,  2Reagents: (a) CH3CN, AcOH (cat.), reflux 5-8 hrs I CH3
H SC-5-121  7b According to a tenth aspect, there is provided a
photoaffinity label SC-2-71  0 NH SC-2-71  H 



said label having the structure:  SC-4-283  0 a NH H / I  0  According to an
eleventh aspect, there is provided a method of disrupting microtubule
polymerization in a cell culture, said method comprising contacting said
cell culture with  SC-4-283  0 e NH N I/ ~I  0  According to a twelfth
aspect, there is provided a method of identifying an analog of 0 NH
SC-2-71  H 7c which inhibits or disrupts microtubule polymerization, said
method comprising;  contacting a cell culture with a test analog and
comparing the level of microtubule  polymerization in said cell culture with
the level of microtubule polymerization in an  otherwise identical cell
culture not contacted with said test analog, wherein a lower  level of
microtubule polymerization in said cell culture contacted with said test
analog, compared with the level of microtubule polymerization in said cell
culture not  contacted with said test analog, is an indication that said test
analog inhibits or  disrupts microtubule polymerization, thereby identifying
an analog which inhibits or  disrupts microtubule polymerization.
According to a thirteenth aspect, there is provided an analog identified by
the method as disclosed  above. 



According to a fourteenth aspect, there is provided a method of identifying
an analog of  0 e ~NH SC-2-71 / H  which inhibits tumor growth, said
method comprising comparing the level of  tumor growth in a subject that
has been administered with a test analog with the level  of tumor growth in
a subject with an otherwise identical tumor not treated with said  test
analog, wherein a lower level of tumor growth in said subject administered
with  said test analog, compared with the level of tumor growth in said
subject not  administered with said test analog, is an indication that said
test analog inhibits tumor  growth, thereby identifying an analog which
inhibits tumor growth. According to a fifteenth aspect, there is provided an
analog identified by the method as disclosed  above. According to a
sixteenth aspect, there is provided a method of identifying an analog of  0
NH SC-2-71  H 7d which inhibits angiogenesis, said method comprising
comparing the level of blood  vessel growth in a chick chorioallantoic
membrane that has been administered a test  analog 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
with said  test analog, compared with the level of blood vessel growth in
said chick chorioallantoic membrane not administered with said test
analog, is an indication that  said test analog inhibits blood vessel growth,
thereby identifying an analog which  inhibits angiogenesis. According to a
seventeenth aspect, there is provided an analog identified by the method
as  



disclosed above. According to a eighteenth aspect, there is provided a
method of identifying an analog of  0 NH SC-2-71  H which inhibits cell
proliferation, said method comprising; contacting a cell culture with a test
analog and comparing the level of proliferation  of said cell culture with the
level of proliferation of an otherwise identical cell culture  not contacted
with said test analog, wherein a lower level of proliferation of said cell
culture contacted with said test analog, compared with the level of
proliferation of  said otherwise identical cell culture not contacted with said
test analog, is an  indication that said test analog inhibits cell proliferation.
According to a nineteenth aspect, there is provided an analog identified by
the method as  disclosed above. According to a twentieth aspect, there is
provided a kit for administering a pharmaceutical  composition to a subject
to treat cancer or an angiogenesis-associated disease or disorder, said kit
comprising a pharmaceutical composition comprising a therapeutically
effective amount of at least one  compound as disclosed above, an
applicator, and an instructional material for the use thereof. 7e According
to a twenty-first aspect, there is provided a pharmaceutical composition
comprising a  pharmaceutically-acceptable carrier and a compound
having the general structure of 0  R, R,  N X11 X2  RS wherein XI and X2
are independently selected from the group consisting of  heterocyclic,
thiophene, pyridine, pyrazine, pyrimidine, thiophene, furan, oxazole, and
imidazole, further wherein XI and X2 may independently comprise RI and
R2, 



wherein RI and R2 are independently selected from the group consisting
of N02,  H, halo, and CI-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CI-C4
alkoxy, C5-C7 aryl,  mono-, bi-, and tri- chloro and mono-, bi, and
tri-methyl (CH3), and R3 is hydrogen; R4 is selected from the group
consisting of H, halo, C5-C6 aryl, C1-C4 alkyl, C2-C4  alkenyl, and C2-C4
alkynyl. According to a twenty-second aspect, there is provided a
pharmaceutical composition comprising  a pharmaceutically-acceptable
carrier and a compound having the general structure of 0  Ri R,  N/ Rp
RZ N xR  Rp wherein RI and R2 are independently selected from the
group consisting of NO2,  H, halo, and CI-C4 alkyl, C2-C4 alkenyl, C2-C4
alkynyl, CI-C4 alkoxy, C5-C7 aryl,  mono-, bi-, and tri- chloro and mono-,
bi, and tri-methyl (CH3); R3 is hydrogen; and R4 is selected from the
group consisting of H, halo, C5-C6 aryl, CI-C4 alkyl, C2-C4  alkenyl, and
C2-C4 alkynyl. 7f Brief Description of the Drawings F 1 Depicts the effects
of SC-2-71 agaSst the NCI 60 human cell lines  Figure2 Depicts the mi a
depot g effects of SC-2-71 in A-i 0  cells. Figure 3 almaimal mitotic
spindles in"' by low micromolar  ions of SC-2-71 inHLacells. Figure 4
Depicts flow cytoracuic studies ofMDA-MB-?35 with treatel with 3  PM 



SC-2-71.  Figure 5 Demonstrates a sexpmum alignment of PM tubulin
with the known x- ray. strumme. Figure 6 Demonstrates the docking of
SC-2-71 into the PItt homology model.  Figure 7 Demonstrates the fle ble
docking of the potential photoaftmiiy label  SC-4-283. Figure 8
Demonstrates photographically that SC-2-71 inhibits the growth of blood
vessels in vivo in the chick chorioallantoic membrane (CAM) model
Detailed Description of the Invention  Abbreviations  SFCI- 5-fluorotuacil
CAM- chick chorioafantoic membrane  CoMFA- oamparztive molecular
field analysis  lIMv C- huntan microvessel endothelial cell  HUVBG hmnan
umbilical vein endothelial ceE  IL- inierleul;in LV-lencovorin  MDR-
aultidrug resistant MMP- matax metallovrotases  MVD-mierove sel density
7g WO 2005/117876 PCTIUS20051019244  Pgp- P glycoprotein Rr-
relative resistance VEGF- vascular endothelial growth factor  5 Definitions
In describing and claiming the invention, the following terminology will be
used  in accordance with the definitions set forth below. 



As used herein, the articles "a" and "an" refer to one or to more than one,
i.e., to  10 at least one, of the grammatical object of the article. By way of
example, "an element"  means one element or more than one element. A
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. 15 As used
herein, an "analog" of a chemical compound is a compound that, by  way
of example, resembles another in structure but is not necessarily an
isomer (e.g., 5- fluorouracil is an analog of thymine).
"Angiogenesis-associated" disease or disorder refers to a disease or
disorder  associated with aberrant angiogenesis or a disease or disorder
reliant on angiogenesis.  20 Changes in microvessel density are
encompassed 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. 25 from proliferating by depriving it of blood
supply. The term "anti-proliferative" does  not refer to a particular
mechanism by which proliferation is inhibited or impeded.  The term
"cancer," as used herein, is defined as proliferation of cells whose unique
trait-loss of normal controls-results new characteristics such as
unregulated  growth, lack of differentiation, local tissue invasion, and
metastasis: Examples include,  30 but are not limited to, breast cancer,
prostate cancer, ovarian cancer, cervical cancer, 8 WO 2005/117876
PCT1US2005/019244  skin cancer, melanoma, pancreatic cancer,
colorectal cancer, renal cancer, leukemia,  non small cell carcinoma, and
lung cancer. As used herein, a "derivative" of a compound refers to a
chemical compound  that maybe produced from another compound of
similaar structure in one or more steps,  5 as in replacement of H by an
alkyl, acyl, or amino group. 



The term "disrupt" as used herein refers to the ability of a compound of
the  invention to inhibit microtubules from polymerizing or the ability of a
compound of the  invention to induce at least partial depolymerization of
microtubules. "Homologous" as used herein, refers to the subunit
sequence similarity between  10 two polymeric molecules, e.g., between
two nucleic acid molecules, e.g., two DNA  molecules or two RNA
molecules, or between two polypeptide molecules. When a  subunit
position in both of the two molecules is occupied by the same monomeric
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 15 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 3TATGGC 5'  20 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 25 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, 1. 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 30 can be performed with the NBLAST program
(designated "blasts" at the NCBI web  site), using the following
parameters: gap penalty = 5; gap extension penalty = 2; 9 WO
2005/117876 PCT/US2005/019244  mismatch penalty = 3; match reward
=.1; expectation value 10.0; and word size = 11 to  



obtain nucleotide sequences homologous to a nucleic acid described
herein. BLAST  protein searches can be performed with the XBLAST
program (designated "blastn" at  the NCBI web site) or the NCBI "blastp"
program, using the following parameters: 5 expectation value 10.0,
BLOSLM62 scoring matrix to obtain amino acid sequences  homologous
to a protein.molecule described herein. To obtain gapped alignments for
comparison purposes, Gapped BLAST can be utilized as described in
Altschul et al.  (1997, Nucleic Acids Res. 25:3389-3402). Alternatively,
PSI-Blast or PHI-Blast can be  used to perform an iterated search which
detects distant relationships between 10 molecules (Id.) and relationships
between molecules which share a common pattern.  When utilizing
BLAST, Gapped BLAST, PSI-Blast, and Pm-Blast programs, the  default
parameters of the respective programs (e.g., XBLAST and NBLAST) can
be  used. The percent identity between two sequences can be determined
using techniques  15 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 20 least 25%, even
more preferably by at least 50%, and most preferably, the function is
inhibited by at least 75%. As used herein, an "instructional 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 25 various
diseases or disorders recited herein. Optionally, or alternately, the
instructional  material may describe one or more methods of alleviating
the diseases or disorders in a  cell or a tissue of a 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. 30 Alternatively, the instructional material may be shipped
separately from the container  



10 WO 2005/117876 PCT/US2005/019244  with the intention that the
instructional material and the compound be used  cooperatively by the
recipient. An "isolated nucleic acid" refers to a nucleic acid segment or
fragment which  has been separated from sequences which flank it in a
naturally occurring state, e.g., a  5 DNA fragment which has been
removed from the sequences which are normally adjacent to the fragment,
e.g., the sequences adjacent to the fragment in a genome in  which it
naturally occurs. The term also applies to nucleic acids which have been
substantially purified from other components which naturally accompany
the nucleic  acid, e.g., RNA or DNA or proteins, which naturally
accompany it in the cell. The term 10 therefore includes, for example, a
recombinant DNA which is incorporated into a  vector, into an
autonomously replicating plasmid or virus, or into the genomic DNA of  a
prokaryote or eukaryote, or which exists as a separate molecule (e.g., as
a cDNA or a  genomic or cDNA fragment produced by PCR or restriction
enzyme digestion) independent of other sequences., It also includes a
recombinant DNA which is part of a  15 hybrid gene encoding additional
polypeptide sequence. 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. 20 As used herein, an
"instructional material" includes a publication, a recording, a  diagram, or
any other medium of expression which can be used to communicate the
usefidness 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 25 composition. Alternatively,
the instructional material may be shipped separately from  the container
with the intention that the instructional material and the composition be
used cooperatively by the recipient. 



As used herein, the term "purified" and like terms relate to an enrichment
of a  molecule or compound relative to other components normally
associated with the 30 molecule or compound in a native environment.
The term "purified" does not  necessarily indicate that complete purity of
the particular molecule has been achieved  11 WO 2005/117876
PCT/US2005/019244  during the process. A "highly purified" compound
as used herein refers to a compound  that is greater than 90% pure. As
used herein, the term "pharmaceutically acceptable carrier" includes any
of  the standard pharmaceutical carriers, such as a phosphate buffered
saline solution, 5 water, emulsions such as an oil/water or water/oil
emulsion, and various types of  wetting agents. The term also
encompasses any of the agents approved by a regulatory  agency of the
US Federal government or listed in the US Pharmacopeia for use in
animals, including humans. A "subject" of diagnosis or treatment is a
mammal, including a human. 10 As used herein, the term "treating"
includes prophylaxis of the specific disorder  or condition, or alleviation of
the symptoms associated with a specific disorder or  condition and/or
preventing or eliminating said symptoms. A "prophylactic" treatment  is a
treatment administered to a subject who does not exhibit signs 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. 12 WO 2005/117876
PCT1US2005/019244 The term "haloalkyl" as used herein refers to an
alkyl radical bearing at least one  halogen substituent, for example,
chloromethyl, fluoroethyl or trifluoromethyl and the  like. The term "C1-C"
alkyl" wherein n is an integer, as used herein, represents a  5 branched or
linear alkyl group having from one to the specified number of carbon
atoms. Typically, Cl-C6 alkyl groups include, but are not limited to, methyl,
ethyl, n- propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl,
hexyl, and the like. The term "C2-C, alkenyl" wherein n is an integer, as
used herein, represents an  olefinically unsaturated branched or linear
group having from 2 to the specified number  i o of carbon atoms and at
least one double bond. Examples of such groups include, but are not
limited to, 1-propenyl, 2-propenyl, 1,3-butadienyl, 1-butenyl, hexenyl,
pentenyl, and  the like. The term "C2-C" allcynyl" 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 "C3-Ca
cycloallcyl" wherein n = 8, represents cyclopropyl, cyclobutyl,  cyclopentyl,
cyclohexyl, cycloheptyl, and cyclooetyl. 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. 13 WO
2005/117576 PCT/US20051019244 As used herein the term "heteroaryl"
refers to an optionally substituted mono- or  bicyclic carbocyclic ring
system having one or two aromatic rings containing from one  to three
heteroatoms and includes, but is not limited to, furyl, thienyl, pyridyl and
the  like. 5 The term "bicyclic" represents either an unsaturated or
saturated stable 7- to 12- membered bridged or fused bicyclic carbon ring.
The bicyclic ring may be attached at  any carbon atom which affords a
stable structure. The term includes, but is not limited  to, naphthyl,
dicyclohexyl, dicyclohexenyl, and the like. The compounds of the present
invention contain one or more asymmetric lo centers in the molecule. In
accordance with the present invention a structure that does  not designate
the stereochemistry is to be understood as embracing all the various
optical isomers, as well as racemic mixtures thereof. The compounds of
the present invention may exist in tautomeric forms and the  invention
includes both mixtures and separate individual tautomers. For example
the  15 following structure: Nz^NH is understood to represent a mixture of
the structures:  



NNFI HN\/~/N and  20 The term "pharmaceutically-acceptable salt" refers
to salts which retain the  biological effectiveness and properties of the
compounds of the present invention and  which are not biologically or
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 14 WO 20051117876
PCT/US20051019244  from organic bases include, but are not limited to,
salts of primary, secondary and  tertiary amines, such as allcyl amines,
dialkyl amines, trialkyl amines, substituted alkyl  amines, di(substituted
alkyl) amines, tri(substituted alkyl) amines, alkenyl amines,  dialkenyl
amines, trialkenyl amines, substituted alkenyl amines, di(substituted
alkenyl) 5 amines, trs(uubstituted alkenyl) amines, cycloalkyl amines,
di(cycloalkyl) amines,  tri(cycloalkyl) amines, substituted cycloalkyl
amazes, disubstituted cycloalkyl amine,  trisubstituted cycloalkyl amines,
cycloalkenyl amines, di(cycloalkenyl) amines,  tri(cycloalkenyl) amines,
substituted cycloalkenyl amines, disubstituted cycloalkenyl  amine,
trisubstituted cycloalkenyl amines, aryl amines, diaryl amines, triaryl
amines, 10 heteroaryl amines, diheteroaryl amines, triheteroaryl amines,
heterocyclic amines,  diheterocyclic amines, triheterocyclic amines, mixed
di- and tri-amines where at least  two of the substituents on the amine are
different and are selected from the group  consisting of alkyl, substituted
alkyl, alkenyl, substituted alkenyl, cycloalkyl,  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, are nine,
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 carboxamides, 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  15 WO 2005/117876 Pcr/05 /01 acid, c acid c add, cmmamr.
acid, c acid, nic acid,  c ' p-tohien ' acid, salicylic acid, and the .
Embodiments of the invention 5 Thalidomide (shown below) was
developed in the 1950s by Chemie, GrOnenthal  of Gennany as a
non-toxic " sedadve. It was widely used to Prevent sickn= in
Pregnantwomen. phfhafirride glutarimide  \. 0 O~NH  / N~~O  0
Tfiaffdonide  10 In addition to its sedative effects in , an association was
reported of  teratogenic limb defects from m=mal thalidomide usage.
Aside Isom this serious  teratogeuac effect on the fetus, the drug does
have c value: (1) for its  



iusmun effect in the treatment of graft versus host disease; 72) in the
treatuent of leprosy; and (3) for inflammatory dernmoses. " ., thalidomide
15 has significant anti-angiogenic activity, and as a result, is finding more
e=nsive  clinical use m the trealment of various cancers, particularly in
cancers having a poor  prognosis due to microvessel density (e.g. multiple
myeioma and prostate cancer), Ant  angiogenic thalidomide derivatives
have been previously described, including a  derivative wherein the
glutarimide ring is replaced with a phenyl group, leading to an 20 active
compound named, BROWN1. O O  20, GEM. ~NH 3'd Gen' NH H H
BROWNI HAMEL4 SG2-71  16 WO 2005/117876 PCT(US2005/014244
Second generation analogues were conceived by a ring expansion of the
phthalimide  ring, which resulted in the previously reported quinazolinone
(HIAMMEL4; see published  PCT application no. WO 021086078A3, the
disclosure of which is incorporated in its  entirety herein). HAMEL4 has
now been further optimized herein to generate novel 5 compound
5C-2-71, which as disclosed herein has enhanced efficacy (relative to
HAMEL4) against various cancers, including solid tumors such as colon
cancer. In accordance with the present invention, a compound is provided
having the  general structure: 0  R\ Z I \  3 /J  10 wherein R, is
independently selected from the group consisting of N02, H. halo,  



and CI-C4 alkyl, CZ-C4 aikenyl, C2 -C4 alkynyl, CI-C4 alkoxy, C5-C7 aryl,
mono-, bi-,  and tri- chloro and mono-, bi, and tri-methyl (CH3); wherein
R3 and R4 are independently selected from the group consisting of NO2,
15 H, halo, and CI-C4 allcyL C2-C4 alkenyl, CZ-C4 atkynyl, CI-C4 alkoxy,
C5-C7 aryl, mono- , bi-, and tri- chloro and mono-, bi, and tri-methyl
(CH3), or R3 and R2 taken together  with the atoms to which they are
attached form an optionally substituted heterocyclic  fused ring, or R3 and
R4 taken together with the atoms to which they are attached form  an
optionally substituted cycloalkyl fused ring; 20 X is selected from the
group consisting of NR5, -(NH(CHH)n)-, CH2, CHR5 and  CO; wherein n
is 1 or 2; Z is selected from the group consisting of a bond, 0, NH, S, CO,
COO, CH2O,  CH2NH, CONE, C,-C4 alkyl, C2-C4 alkenvi, and G-C4
alkynyl; and 17 WO 2005/117876 PCT1US2005/019244 R2 and R5 are
independently selected from the group consisting of H, halo, Cs- C6 aryl,
Ci-C4 alkyl, C,-C4 alkenyl, and C-C, aliynyl or R3 and R5 taken together
with the atoms to which they are attached form an optionally. substituted
heterocyclic fused  ring. 5 One of ordinary skill in the art would appreciate
that compounds of the  invention further encompass analogs, derivatives,
and modification of Formula I. In accordance with one embodiment the
compound of Formula I is provided  wherein RI, R3 and R4 are
independently selected from the group consisting of H, halo,  10 CI-C4
alkyl, C2-C4 alkenyl, CZ-C4 alkynyl and C5-C6 aryl; X is selected from the
group consisting of NR5, -(NH(CH2)")-, CH2 and Co;  nis I or2; Z is
selected from the group consisting of a bond, 0, NH, S, CO, CI-C4 alkyl,
C2-C4 alkenyl, and C3-Ca alkynyl: and 15 R2 and R5 are independently
selected from the group consisting of H, halo, CS- 



C6 aryl, CI-C4 alkyl, C--C4 alkenyl, and &-C', alk-,,nV1: and In a further
embodiment a compound of Formula I is provided wherein RI, R3 and R4
are independently selected from the group consisting of H, halo  and
CI-C4 alkyl; 20 X is selected from the group consisting of NR5, and CO; Z
is selected from the group consisting of a bond, CO and CI-C4 alkyl; and
R2 and R5 are independently selected from the group consisting of H,
halo, C5- C6 aryl, CI-C4 alkyl, C--C4 alkenyl, and C,-C, alkynyl.
Furthermore it is anticipated that the hydrogen groups on the claimed
compounds can be substituted with fluorine  25 atoms without significantly
altering the activity of the parent compound. In one aspect, Ri, R3, and R4
are each independently selected from the group  consisting of mono-, bi-,
and tri- chloro and mono-, bi, and tri-methyl (CH3). 30 18 WO
2005/117876 PCT/US2005/&39244  In one embodiment, the compound is
0  - NH SC-2-71 or an analog, derivative, or modification thereof in one
aspect, the analog, derivative, or modification of SC-2-71 is:  0 R1 R2 NH
2-C( H  3-Cl H  N 2-CH3 H  H 3-CH3 H R1Z H 2,3,4-Cl  R H 2,344-CH3  z
5 Aryl Substtution (Biphenyl) 



In another aspect, R, and R2 are independently mono-, di. or tri-chloro
and  mono-, di-, and td-methyl (CH3). In accordance with one
embodiment, the compound has the general structure:  a R\ 3 P4 10
wherein RI, R3 and R4 are independently selected from the group
consisting of H, halo  and C;-C4 alkyl; X is selected from the group
consisting ofNR5, -(NH(CH2)n)-, CH2 and CO;  n is I or 2; and R2 and R5
are independently selected from the group consisting of H, halo, CS- 15
C6 aryl, CI-C4 alkyl, C2-C4 alkenyi, and C -C" alk :y1. In one aspect, R1,
R3, and R4 are each independently selected from the group  consisting of
mono-, bi-, and tri- chloro and mono-, bi, and tri-me hyl (CH3). ,9 WO
2005/117876 PCTIUS2005/019244  In another embodiment of the
compound has the general structure: 0  { \ \ l~TR2 O X ( RC I \ R4  5
wherein R1, R3 and R4 are independently selected from the group
consisting of H, halo  and C1-C4 alkyl; X is selected from the group
consisting ofNR5, -(NH(CH2) )-, CH2 and CO;  n is 1 or 2; and R2 and R5
are independently selected from the group consisting of H, halo, C5- 10
C6 aryl, C1-C4 alkyl, C2-C.1 alkenyi, and C>-C4 alkynvi, In one aspect,
R1, R3, and R4 are each, independently selected from the group
consisting of mono-, bi-, and tri- chloro and mono-, bi, and td-methyl
(CE13). 



in accordance with one embodiment, a compound is provided having the
structure: 0 0  R 1  \\ NR2 \\/ \ NRz  or _ R3 R P-3 15 R4  wherein R1, R3
and R4 are independently selected from the group consisting of H, halo
and C1-C4 alkyl, and R2 and R5 are independently selected from the
group consisting of  H, halo, C1-C4 allcyl, and C5-C6 aryl. 20 WO
2005/117876 PCTIUS2005/019244  Other compounds provide herein
include those of the fomluia: 0  R% N -IRS  Rz  Rz RI R wherein Ri and
R2 are independently selected from the group consisting of N02,  5 H,
halo, and CI-C4 alkyl, C2-C4 alkenyl, C2-C4 alkenyl, Cl-C4 alkoxy, C5-C7
aryl, mono- bi-, and tri- chioro and mono-, bi, and tei-methyl (CH3), and
R3 and R4 are independently selected from the group consisting of H,
halo, CS- C6 aryl, Ci-C4 alkyl, C2-C4 , alkenvl. and C2-C4 alkynyl. In one
embodiment of the invention, a compound has the following general  10
structure: 0  



RI R3  XT~X z  R4 15 wherein Xi and X2 are each independently selected
from the group comprising  heterocyclic, including thiophene, pyridine,
pyra2ine, pyrimidine, fitran,  oxazole, and imidazole, further wherein Xi
and X2 may independently comprise R1 and  R2 20 wherein Ri and R2
are independently selected from the group comprising NO2,  H, halo, and
Ci-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CI-C4 alkoxy, C5-C7 aryl,
mono- bi-, and tri- chloro and mono-, bi, and tri-methyl (CH3), and R3 and
R4 are independently selected from the group comprising H, halo, C5-C6
aryl, CI-C4 alkyl, C2-C alkenyl, and C,-C alkynyl. 21 WO 2005/117876
PCTIUS2005/019244  In one embodiment, XI is thiophene. In one aspect
the compound is: 0 Nil  One aspect of the present invention is directed to
a method of treating an  5 angiogenic-associated disease or condition by
administering a compound or composition that inhibits angiogenesis. More
particularly, one embodiment of the  present invention is directed to a
method of inhibiting undesired angiogenesis in a  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: O  R1 



\\  NRz X  Z  R3 R4  wherein RI, R3 and R4 are independently selected
from the group consisting of H, halo  15 and C1-C4 alkyl or R3 and R2
taken together with the atoms to which they are attached form an
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; 22 WO 2005/117876 PCTIUS2005/019244 X is
selected from.the group consisting of NRs, -(NH(CH2)n)-, CH2, CIR5 and
CO; wherein n is 1 or 2; Z is selected from the group consisting of a bond,
0, NH, S, CO, COO, CH2O,  CH2NH, CONE, CI-C4 alkyl, C-C alkenyl.
and C,-C4 alkvnvi: and 5 R2 and R5 are independently selected from the
group consisting of H, halo, C5- C6 aryl, C1-C4 alkyl, C -C; alkenyi, and
C-C1 all:vnvl or R.3 and Rs taken together with the atoms to which they
are attached form an optionally substituted heterocyclic fused  ring. In one
aspect, Ri, R3, and R4 are each independently selected from the group
10 consisting of mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl
(CH3). In accordance with one embodiment, the compound of Formula I is
provided  wherein Ri, R3 and R4 are independently selected from the
group consisting of H, halo  and C1-C4 alkyl; 15 X is selected from the
group consisting of Nt5, -(NH(CH2)n)-, CH2 and CO;  wherein n is 1 or 2;
Z is selected from the group consisting of a bond, O. NR S, CO, C1-C4
alkyl,  



C-C4 alkenyi. and C-C:a alkvnvl: and R2 and R5 are independently
selected from the group consisting of H, halo, C5- 20 C6 aryl, CI-C4 alkyl,
C--C4 alkenyi. and C3-Ca aikynvi. In a further embodiment a compound of
Formula I is provided wherein R1, R3 and R4 are independently selected
from the group consisting of H, halo  and C1-C4 alkyl; X is selected from
the group consisting of NRS, and CO; 25 Z is selected from the group
consisting of a bond, CO and CI-C4 alkyl; and R2 and R5 are
independently selected from the group consisting of H, halo, Cs- C6 aryl,
C1-C4 alkyl, C.-C alkenyi, and C3-C4 alkynyl. In one aspect of the
invention, compounds of the invention include, but are not  limited to: 23
WO 2005/117876 PCT/US2005/019244  0 NH SC-2-71  H 0  R R1  NH 2
Cl, CH3 3 Cl, CH3  H 4 Cl, CH3  5 Aryl Substitution (fused ring) 0 2-Ph  C
NH 3-=  4-= H 21 / q~  3  



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



H Rigid Analogues  5 (amide linked)  O d \NH / N 10 Rigid Analogues
(amine)  O  NH e~N H H Chiral Analogue  15 O NH  HN- n ( \ n=1,2 / I \
Ring Expansion 25 WO 2005/117876 PCT/11S2005/019244  0 R1 R2 NH
3-CI H  3-Cl H  2-CH3 H H 3-CH3 H  RZ H 2,3,4-Cl  H 2,3,4-CH3  R2 Aryl
Substitution (Biphenyl)  5 



0 NH  X X= C, N, C=0 Group Homologues  10 F 0  F ~ NH  F F H
Tetrafluoro  O 0  15 ID  Ni  H a 26 WO 2005/117876 PCTIUS2005/019244
NH CHs  t~~h1 k1H w 1  5 and CD  Q~h1 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, the compounds are administered as a
liquid solution,  powder, tablet, capsule or lozenge. The compounds can
be used in combination with  one or more conventional pharmaceutical
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 27 WO 2005/117876 PCTmS2005/019244
biodegradable polymers allowing for sustained release of the compound,
and in one  embodiment the delivery vehicle is implanted in the vicinity of
where drug delivery is  desired, for example, at the site of a tumor.
Biodegradable polymers suitable for use  with the present invention are
known to the skilled practitioner and are described in 5 detail; for example,
in Brem et aL, S. Nemosurg. 74:441-446 (1991). The dosage of the active
compound will depend on the condition being treated,  the particular
compound, and other clinical factors such as weight and condition of the
human or animal and the route of administration of the compound. It is to
be  understood that the present invention has application for both human
and veterinary use. 10 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
I 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 15
conventional in the art including solubilizing agents, inert n7lers, 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 20 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 25 including colorectal cancer
(Saclarides et al., Diseases of the Colon & Rectum.  37(9):921-6, 1994).
In one embodiment of the invention, a compound of the invention is used
to inhibit a disease, disorder, or condition which is associated with
increased  angiogenesis or microvessel density. In accordance with
another embodiment, 3o 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. 28 WO 2005/117876
PCT/US20051019244  The effects of 123 anticancer agents on the 60
cancer cell lines in the NCI's anticancer drug screen were evaluated for
activity against cell lines with wild type or  mutant p53 (see examples).
Cell lines with mutant p53 were less sensitive to  topoisomerase inhibitors,
antimetabolites and DNA cross-linkers, as compared to cells 5 with normal
p53. The one group of chemotherapeutic agents that differed in this
regard  included anti-microtubule agents. These in vitro results are
consistent with clinical  results (Safran, et al., Cancer, 78: 1203-1210,
1996). Thus, it is anticipated that the  compounds of Formula I may have
enhanced efficacy against cancers that express an  altered p53. 10 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. 15 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 20 subject in a
pharmaceutical composition farther 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  25 joints undergo
angiogenesis. In addition to forming new vascular networks, the
endothelial cells release factors and reactive oxygen species that lead to
pannus growth  and cartilage destruction. The factors involved in
angiogenesis may actively contribute  to, and help maintain, the
chronically inflamed state of rheumatoid arthritis. The compounds of the
present invention are also anticipated to have use in  30 treating a wide
variety of diseases or conditions that are related to angiogenesis,
including diabetic retinopathy, retinopathy of prematurity, corneal graft
rejection,  29 WO 2005/117976 PCTAJS20051019244  neovamular
glaucoma, and rettolent fibroplasia, epidemic'  , . .  19tumn A deft ' lens o ,
zbpmc kmmtms~ or.. ..c kmztfas'  slcca, sjogrens, acne rosacea, phyl
moils, syphilis, mugal  Wco lipid on, chemical bums, ' ulcers,  Daotetial
Ulcefs~ 5 Herpes ' simplem ons, Herpes zoster' Mff~cftous, protozoan'
ions, 



Kaoosi sarcoma, Mooren ulcer, T `s nwgmal .degeneration, mangmal
k=atolysis,  tnmma id arfimm~ c lupus, poi Wegen= sat-coidosis,  Scledtis,
Steven's Johnson disease,!pemphigoid radial keratotomy, and corneal
graft  rejection. In another ems diseases associated with conceal
neovasaularization Io can be tvat~ by adminisbaim g a composition
comprising a compound of Formula 1.  Diseases associated with
rezinaYchoroidal neov "on inchade, but are not  limited to, diabadc ,
degenersti.on, sickle =11 smpoic  syphilis, pseudo oma elasticum, Paget's
disease, vein occhthor, artery occlusion,  carotid obstsuchve A tonic uv ' .
tis, mycobae ter- ial infections, Lyme 's 15 disease, sysmanc lupus
eufhematosus, retinopatay of premamrizT, Eales' disease,  Behcet's
disease, infections causing a rmmm or choroidit s, : ed ocular
histoplasmosis, Best's disease, myopia, optic pits, Stargart's disease, pars
planitis,  chronic retinal d h SitY es, toxonlasmosis, and post- laser
complications. 20 The compounds of Formula I as described herein have
been found to exhibit  anti microtubule activvity. The present invention is
also " dim=to pharmarcal compositions  comprising the compounds of the
ywesezat invention More particularly, such  compounds can be
formanated. as pcompositions using standard 25 P ally acceptahle- criers,
filers, solubiiiang agents and stabilizers known  to those skilled in the art
For le, a p "cal composition =mpdsing a  compound of the ' mve:mon, or
analog, denvabNe, or modification tb=wf as herein is used to administer
the  .and to a subject P cal compositions i iccmpnsmg the a compound of
the ' mvemmn are 30 administered to a subject in need thereof by any
mmioer of routes and means imiadin&  but not limited to, topical, oral,
buccal. intravenous, mtramuscular, intra arterial, 30 WO 2005/117876
PCTIUS2005/019244  intramedullary, intrathecal, intraventricular,
transdermal, subcutaneous, intraperitoneal,  



intranasal, enteral, sublingual, vaginal, ophthalmic, pulmonary, or rectal
means.  The oral route is typically employed for most conditions requiring
the compounds of the  invention. Preference is given to intravenous
injection or infusion for the acute 5 treatments. For maintenance
regimens, the oral or parenteral, e.g. intramuscular or  subcutaneous,
route is preferred. In accordance with one embodiment, a composition is
provided that comprises a  compound of the invention, or an analog,
derivative, or modification thereof, and  albumin, more particularly, the
composition comprises a compound of the present 1o invention, a
pharmaceutically acceptable carrier and 0.1-1.0% albumin. ' Albumin
functions as a buffer and improves the solubility of the compounds. In one
aspect,  albumin is not added. In one embodiment, the pharmaceutical
compositions useful for practicing the  invention may be administered to
deliver a dose of between 1 ng/kg/day and 100 15 mg/kg/day. In another
embodiment, the pharmaceutical compositions useful for  practicing the
invention may be administered to deliver a dose of between 1 ng/kg/day
-and 100-gg/kkg/day. Pharmaceutically acceptable carriers which are
useful include, but are not  limited to, glycerol, water, saline, ethanol, and
other pharmaceutically acceptable salt  20 solutions such as phosphates
and salts of organic acids. Examples of these and other pharmaceutically
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  25
solution may be formulated according to the known art, and may
comprise, in addition to the active ingredient, additional ingredients such
as the dispersing agents, wetting  agents, or suspending agents described
herein. Such sterile injectable formulations may  be prepared using a non
toxic parenterally acceptable diluent or solvent, such as water  or 1,3
butane diol, for example. Other acceptable diluents and solvents include,
but are 30 not limited to, Ringer's solution, isotonic sodium chloride
solution, and fixed oils such  



as synthetic mono- or di-glycerides. 31 WO 2005/117876
PCTIUS2005/019244  Compounds which are identified using any of the
methods described herein may be formulated and administered to a
subject for treatment of any of the diseases and  disorders described
herein. However, the use of compounds of the invention should not  be
construed to include only the diseases and disorder described herein.
Preferably, the  5 subject is a human. The formulations of the
pharmaceutical compositions described herein may be  prepared by any
method known or hereafter developed in the art of pharmacology. In
general, such preparatory methods include the step of bringing the active
ingredient into  association with a carrier or one or more other accessory
ingredients, and then, if 10 necessary or desirable, shaping or packaging
the product into a. desired single- or multi- dose unit. Although the
descriptions of pharmaceutical compositions provided herein are
principally directed 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.
32 WO 2005/117876 PCT/US2005/019244  The relative amounts of the
active ingredient, the pharmaceutically acceptable carrier, and any
additional ingredients in a pharmaceutical composition of the invention
will vary, depending upon the identity, size, and condition of the subject
treated and  further depending upon the route by which the composition is
to be administered. By 5 way of example, the composition may comprise
between 0.1% and 100% (w/w) active  ingredient. In addition to the active
ingredient, a pharmaceutical composition of the  invention may further
comprise one or more additional pharmaceutically active agents.
Particularly contemplated additional agents include anti-emetics and
scavengers such as  10 cyanide and cyanate scavengers. Controlled- or
sustained-release formulations of a pharmaceutical composition  of the
invention may be made using conventional technology. In some cases,
the dosage forms to be used can be provided as slow or
controlled-release of one or more active ingredients therein using, for
example, 15 hydropropylmethyl cellulose, 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 pharmaceutical compositions of the invention. Thus, single unit dosage
forms suitable  for oral administration, 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. 33 WO 1117876 Pcrms Po fo . ions of a
uhammceuilcal n of the  may be known ods. Such *mnalations may be
atirmastered to a sul ect, used, for le, to fame tablets, to fill capgulaS, or
to Xepaxe an aqueous or oily on or solution by addition of an aqueous or
oily s vehicle theretc. Each of these licumilaxions may one or more of
MSPeTSMg or Wettmg agent, a suspenoing agent, and a preswnuve.
Additional  'cuts, such as inners and swemening flavoring, or col o age=,
may also be  inchuled m' hese f ions. As used herein, an "only" liquid is
one which comprises a carbon-conwning  10 liquid molecule and which
exhibits a less polar chatart= than . A formulation of a p 'cal composition of
the "on suitable fee oral  on may be p or sold tithe form of a asm-ete solid
rose  unit including, but not limited to, a tablet, a hard or soft capsule, a
cachet, a troche, or a  lozenge, each oonmizing a predetcruxined
amotmtoftheactive i 'eat Other 15 fornn'ations suitable for oral
admiDiSttafiOn include, but are not limited to, a: or " f Mori, an aqueous or
oily suspension, an aqueous or oily solution, a  paste, a gel, a toothpaste,
a moutirwasb, a coating, an oral rinse, or an emulsion.. The  terms oral
rinse and mouthwash are used m geebly herein. A tablet wmprising the
active ingredient may, for exampl., be made by 



20 compressing or molding the active indent, optionaiy with one or more
additional  ingredients: C tablets may be prepared by in a mutabit device,
the active ingredient in a free flowing form such as a powder or
gnouiarprepamor,  optionally misted with one or more of a binder, a l an
eacipient, It sufface.  active agent, and a &sperstrig agent. Molded tablets
may be made by molding, in a 25 smtWiv device, a IMMune of the active '
_ "ent, a ph acetcally azoevtable  caner, and at least sufficient liquid to
mo' the nuxture. Phannawatically  acceptable eacipients used in the
niaml&cUze of tables include, but are not ' Imaitto.  inert diluents,
granniann and  d=t.-gmtmg agents, binding agents, ' and hiaocaung age
include, but are not lizorked - and  sodium starch glycolate. Known
surface-active agents include, but are not limited to,  sodium lmuyl
sulphate. Known diluents include, but are not limited to, calcium 34 WO
2005/117876 PCT/US2005/019244  carbonate, sodium carbonate,
lactose, microcrystalline cellulose, calcium phosphate,  calcium hydrogen
phosphate, and sodium phosphate. Known granulating and  disintegrating
agents include, but are not limited to, com starch and alginic acid.  Known
binding agents include, but are not limited to, gelatin, acacia,
pre-gelatinized 5 maize starch, polyvinylpyrrolidone, and hydroxypropyl
methylcellulose. Known  lubricating agents include, but are not limited to,
magnesium stearate, stearic acid,  silica, and talc. Tablets may be
non-coated or they may be coated using known methods to  achieve
delayed disintegration in the gastrointestinal tract of a subject, thereby 10
providing sustained release and absorption of the active ingredient. By
way of example,  a material such as glyceryl monostearate or glyceryl
distearate may be used to coat  tablets. Further by way of example,
tablets may be coated using methods described in  U.S. Patents numbers
4,256,108; 4,160,452; and 4,265,874 to form osmotically- controlled
release tablets. Tablets may further comprise a sweetening agent, a
flavoring 15 agent, a coloring agent, a preservative, or some combination
of these in order to provide  



for pharmaceutically elegant and palatable preparation. Hard capsules
comprising the active ingredient may be made using a  physiologically
degradable composition, such as gelatin. Such hard capsules comprise
the active ingredient, and may further comprise additional ingredients
including, for 20 example, an inert solid diluent such as calcium
carbonate, calcium phosphate, or kaolin.  Soft gelatin capsules comprising
the active ingredient may be made using a  physiologically degradable
composition, such as gelatin. Such soft capsules comprise  the active
ingredient, which may be mixed with water or an oil medium such as
peanut  oil, liquid paraffin, or olive oil. 25 Liquid formulations of a
pharmaceutical composition of the invention which are  suitable for oral
administration may be prepared, packaged, and sold either in liquid  form
or in the form of a dry product intended for reconstitution with water or
another  suitable vehicle prior to use. Injectable formulations may be
prepared, packaged, or sold in unit dosage form,  30 such as in ampules
or in multi dose containers containing a preservative. Formulations  for
parenteral administration include, but are not limited to, suspensions,
solutions, 35 WO 1117876 in oily or rS or  sbjbffi~ or=MM not _. to, su.
dire"g, or . In one of a " "on for 5 the acave " "mt is 7ovxled m dry (Le.,
powdw or ) f far =ansutuncm  WA a Suitable TCIXL~ (e g. StMfit ) tMot to
pM=ftMI on of he "on A .on oftise' .on i or phannacewical sold m a
fommisum le for M=al a Such  may for 10 _ le, be in. the form of inbleft or
la and  may, for exaaalak, 0.1 to 20% (wiw) active ntgrc&cn~ the . an
orally  dmolvable or le cammmon and LL , one or mom of the onal v
mmuWnons le for ` =cal - 



admir ;crab z mar comprise a powder or an aerosolized or axonn=d
ssobrim or  15 _ susoa=on comorii g the active Such aerosolized, or
atomized formulations, when dispersed, preferably have an average
particle or droplet  size in the range from about Q d to about 204
nauomeoms, and mar fmffi= oomufi.s- on..  or more oft a additional ' -eras
desctibed lawar As used het, ~addidonal ' "ems" include, but are not
amimd to, one or  20 more oftlae follow= " 'ants; sthce active aisa g
agents. i art  Hmenls* g sveftntag agents; flavormg ; coloring age;
physiologically . Wgradabit compommous such as Fiff~ us vehicles and so
oily vebicies and soivens; diapers ag of ; emulsifying 25 dmnulce ts; buff=;
salts; tbi . ' ; .. ; e  polymeric or by bic mssmials. See , ed., 2985, R=mi
gbm-'s "cal Sa Co., Smon, PA, vdac' moarporated  30 The compound can
be administere to a subject as y as s dairy, or it maybe a&minisbmrd less "
, such as once a day, on= a weak, a=  36 WO 2005/117876
PCTIUS2005/019244  every two weeks, once a month, or even less
frequently, such as once every several  months or even once a year or
less. The frequency of the dose will be readily apparent  to the skilled
artisan and will depend upon any number of factors, such as, but not
limited to, the type and severity of the disease being treated, the type, and
age of the 5 subject, etc. The invention also provides a pharmaceutical
pack or kit comprising one or  more containers filled with one or more of
the ingredients of the pharmaceutical  compositions of the invention. In
accordance with one embodiment, a kit is provided  for treating a subject
in need of immuno-modulation. Preferably, the subject is a 



10 human. In one embodiment, the kit comprises one or more of the SIP
analogs of the  present invention and may also include one or more
known immuno-suppressants.  These pharmaceuticals can be packaged
in a variety of containers, e.g., vials, tubes,  microtiter well plates, bottles,
and the like. Other reagents can be included in separate  containers and
provided with the kit; e.g., positive control samples, negative control 15
samples, buffers, cell culture media, etc. Preferably, the kits will also
include  instructions for use. Although any methods and materials similar
or equivalent to those described  herein can be used in the practice or
testing of the present invention, the preferred  methods and materials are
described herein. 20 One skilled in the art w -ill readily appreciate that the
present invention is well  adapted to carry out the objects and obtain the
ends and advantages mentioned, as well  as those inherent therein. The
present invention may be embodied in other specific  forms without
departing from the spirit or essential attributes thereof and, accordingly,
reference should be made to the appended claims, rather than to the
foregoing 25 specification, as indicating the scope of the invention.
Examples The invention is now described with reference to the following
examples. These  examples are provided for the purpose of illustration
only and the invention should in 30 no way be construed as being limited
to these examples, but rather should be construed  37 WO 2005/117876
PCT/US2005/019244 to encompass any and all variations which become
evident as a result of the teachings  provided herein. 5 Example 1-
SC-2-71 Effects on Proliferation SC-2-71 was evaluated against human
cultured cell lines in the NCI Anticancer  Drug Development Program. The
data provided below in Table 2 reveals that SC-2-71  is a potent inhibitor
of colon cancer proliferation with anti-proliferative activities  ranging from
68 nM to 4 M. This includes potent inhibition of colon cancer cells from 



10 primary tumors, distal metastasis and ascites fluid. Table 2. G150
summary for human colon cell lines treated with SC-2-71.  GI5o Data (pM)
Compound HT29 COL0205 HCC-2998 HCT-116 HCT-15 KM12 SW-620
SC-2-71 1 0.9 0.068 0.5 0.4 2 4  Vincristinea 0.11 0.12 0.11 0.12 0.14
0.12 0.11  SFUa 6.7 7.2 1.4 4.0 5.8 11.1 26.2  aNCI data. 5FU=
5-Fluorouracil Further grade III tumor cells (HCTI 16) were also
significantly inhibited (GI50 =  15 500 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. 20 Furthermore, as indicated by the GIso 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 25 GI50 (colon HCC2998) = 68 nanomolar). Second, the
differential response to SC-2-71  38 WO 2005/117876
PCT/US2005/019244  by the cancer cell lines demonstrates that SC-2-71
is not toxic to every cell type (i.ee  several GI50's are greater than 100 M).
Third, SC-2-71 does not have to be  metabolically activated like
thalidomide to have anti-cancer activity, since it is directly  toxic when
applied to cancer cells. 5 The microtubule disrupting effects of SC-2-71
were detected in a cell based  phenotypic screen (Fig. 2). SC-2-71 was
observed to cause dramatic reorganization of  



the interphase microtubule network, similar to the effects of vinblastine.
While vehicle  treated cells exhibit a normal filamentous microtubule array
(Fig. 2), SC-2-71 caused a  concentration dependent loss of cellular
microtubules. This effect is consistent with the 1o effects observed from
other microtubule depolymerizers. In addition to microtubule  loss,
treatment of the cells with SC-2-71 resulted in extensive micronucleation.
This is  also a hallmark of microtubule disrupting compounds.
Depolymerization of interphase  microtubules is a classic response of cells
to relatively high concentrations of microtubule disruptors such as the
vinca alkaloids. However, a large body of evidence  15 suggests that at
the lowest effective cytotoxic concentrations, the ability of these
compounds to interrupt normal microtubule dynamics (and not changes in
the tubulin  polymer) causes mitotic arrest and subsequent apoptosis
(Jordan, M.A., Curr. Med.  Chem. 2:1-17, 2002). The ability of SC-2-71 to
initiate mitotic accumulation and the formation of  20 abnormal mitotic
spindles was evident in both A-10 and Hel.a cells at concentrations  that
did not cause dramatic changes in interphase microtubules. In HeLa cells,
SC-2-71  causes the formation of abnormal mitotic spindles and mitotic
accumulation at low  micromolar concentrations (Fig. 3). The effects of
SC-2-71 on cell cycle progression were determined using flow  25
cytometry techniques. MDA-MB-435 cells were treated with 3 M 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 30
using the SRB assay and it was found to have good potency against a
reference cell line,  MDA-MB-435. Analogues of SC-2-71 were tested for
the ability to disrupt 39 WO 2005/117876 PCT/US2005/019244
microtubules and for potency against MDA-MB-435. These tubulin
depolymerization  studies revealed that SC-2-71 potently inhibited tubulin
polymerization (50% at 5 M).  



The activities of several analogues of SC-2-71 that have microtubule
disrupting activity,  as defined by greater than 50% microtubule loss at 30
M, are presented in Table 4. 5 The data indicates that certain derivatives
of SC-2-71 have even higher anti-microtubule  activity (see compounds
SC-5-87 and SC-5-121). Table 4. Effects of analogues on Pgp expressing
cells and tubulin polymerization.  0 0 0 0  N NN NN pp NH NH NH / N NH \
' / N / H (i H CI i N CHs  SC-2-71 SC-4-283 o HAMEL4 SC-5-87 0
SC-5-121 - MDA-NIB- NCI/ADR 435 Cells Cells (Pgp expressing) Rr value
Microtubule activity  Compound ( IC50( IC50 M) (% depolymerization)
SC-2-71 0.61  0.1 1.80  0.11 2.95 50% at 5M  SC-4-283 0.90  0.3 50% at
5M  HAMEL4 1.95  0.4 3.19  0.23 2.0 50% at 5M  SC-5-87 0.26:h 0.02
0.76  0.01 2.9 90% at 5 M  SC-5-121 0.64:0.1 0.88  0.03 1.2 90% at 5 M
10 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 NCIIADR  is demonstrated by
the data provided in Table 4. Relative resistance (R r) values can be
calculated by dividing the IC5o of the sensitive cell line by the IC50 of the
resistant cell 15 line. The Rr value for taxol in the NCUADR (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  40 WO
2005/117876 PCT/1JS2005/019244 they are poor substrates for transport
by Pgp, and thus should be more effective agents  



against Pgp mediated multi-drug resistance. Example 2- Comparative
Molecular Field Analysis (CoMFA) of SC-2-71  5 and Tubulin
Polymerization. CoMFA is a powerful ligand based discovery methodology
to identify important  relationships between steric and electrostatic
molecular properties and biological data.  A 0-tubulin CoMFA has been
developed that resulted in models which were predictive  of both tubulin
polymerization and [3H]colchicine binding for a large set of (3-tubulin 10
inhibitors (Brown, et al., Bioorganic and Medicinal Chemistry,
8:6:1433-1441, 2000).  This study produced the first predictive models for
multiple structural types including  combretastatins, colchicine and
podophyllotoxin. More recently, this CoMFA model  was used to identify
and predict the (3-tubulin depolymerization activity of SC-2-71.  The
CoMFA model predicted that SC-2-71 would be a potent inhibitor of
tubulin 15 polymerization as was previously reported for the parent
HAMEL4 compound (flour et  al., Journal of Medicinal Chemistry,
43:23:4479-87, 2000). SC-2-71 Inhibits 0-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 M). The activities of  several analogues of SC-2-71 that have
microtubule disrupting activity, as defined by  greater than 50%
microtubule loss at 30 M, are presented in Table 4. The data  indicates
that certain derivatives of SC-2-71 have even higher anti-nucrotubule
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 protcomic study revealed that class III tubulin
((3111) is upregulated in H729 colon  cancer cells (Braguer et at, British
Journal of Cancer, 80(8):1162-8, 1999). This cell line  30 was very
sensitive to SC-2-71 (Glso =1 M). 41 WO 2005/117876
PCT/US2005/019244  



Example 3- Investigating the SC-2-71 mechanism of Action A 96%
sequence homology (identity) exists between the x-ray structure sequence
of  (3-tubulin (bovine brain) and PHI (human) (see Fig. 5). With this high
level of homology,  we embarked on developing a protein model of human
[3III (Fig. 6B). Using the 5 BIOPOLYMER module within SYBYL we
threaded the sequence in Fig. 5 into the  reported x-ray structure to create
the homology model of G3m human tubulin (Fig. 6). We  then took our
homology model of (3ID[ and flexible docked SC-2-71 into it using the
F1exX/C-Score module within SYBYL (FlexX was developed at the
Getman National  Research Center for Information Technology (GNli3),
and is distributed by Tripos Inc., St to Louis MO;
ww.tripos.com/software/flexx.html). SC-2-71 docks right into the area of
greatest amino acid difference near the taxol and colchicine binding sites
(Fig. 6). Overlap  of the homology with the x-ray structure revealed that
changes in amino acids resident in  the (3m protein near the taxol and
colchicine binding sites could impart selective binding to  SC-2-71. One
important hydrogen bond was noted between tyrosine 36 and the amine
15 portion of SC-2-71. Comparison of predicted binding affinities to OIL[
tubulin suggested  the rank order of SC-4-283 > SC-2-71. This order was
experimentally confirmed by  tubulin depolymerization experiments in
Table 4. The model described herein was used to customize and design
SC-4-283, a  potential photoaffinity ligand of SC-2-71 (Fig. 7). The ketone
is within a few angstroms of  20 the sidechains of His28, Arg369, and
Lys372. Therefore, these amino acids may provide potential reaction sites
for imine formation. With this in mind, we synthesized SC-4-283  as a
benzophenone photoaffmity 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 



42 WO 2005/117876 PCT/US2005/019244  Example 4- Inhibitory Effects
of SC-2-71 on Endothelial Cell Proliferation  In Vitro and In Vivo Without
wishing to be bound by any particular theory, strategies and  experiments
are described herein pertaining to developing an anti-cancer strategy of 5
simultaneously inhibiting endothelial and cancer cells. Compounds that
target cellular  microtdbules have recently been found to exhibit
antiangiogenic activities and this may  contribute to their antitumor and
anticancer efficacies (Miller, et at, J. Clip. Oncol.  19:1195-1206, 2001).
The taxanes, taxol and docetaxel, vinblastine, vincristine and 2-
methoxyestradiol all have anti-angiogenic activity in vivo. SC-2-71
inhibited Human 10 Microvessel Endothelial Cell (1IMEC; IC5o of 20 p.M)
and Human Umbilical Vein  Endothelial Cells (HUVEC; IC50 of 1.6 M)
proliferation (see Table 5). SC-2-71's  ability to inhibit angiogenesis in an
in vivo model was then examined. Table 5. Inhibitory effects of SC-2-71
on endothelial cell  proliferation. 15  HMEC IC5o (  Compd HU VEC IC50
(M)  SC-2-71 20+5 1.66 A. 5 a All experiments were run in triplicate, and
the  va11 s  represent the SEM b Human Microvessel Endothelial Cells
'Human Umbilical Vein Endothelial Cells  25 SC-2-71 inhibits the growth of
blood vessels on the chick chorioallantoic  membrane (CAM) model.
SC-2-71 (100 gM) inhibited a translational model of blood vessel growth in
vivo  (CAM, Fig. 8, panel B and C) as compared to control (Fig. 8, panel
A). This strongly 



30 establishes that SC-2-71 has anti-angiogenic activity. Further it raises
the question as to the  expression level of (3M tubulin in HNIECs. A
summary of the results obtained with SC-2-71 is as follows:  43 WO
2005/117876 PCT/US2005/019244  1) SC-2-71 is a potent inhibitor of
colon cancer proliferation with anti- proliferative activities ranging from 68
nM to 4 M; 2) 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; 5 3) SC-2-71 is a microtubule depolymerizing
agent; 4) SC-2-71 caused dramatic reorganization of interphase
microtubule networks,  similar to the effects of vinblastine; 5) SC-2-71
causes the formation of abnormal mitotic spindles and mitotic
accumulation at low micromolar concentrations; 10 6) SC-2-71 was a poor
substrate for transport by Pgp; 7) A homology model of (3lfl human tubulin
was developed and used to 1)  prioritize synthesis and 2) design a
potential photoaffinity label. 8) SC-4-283 was synthesized as a
benzophenone photoaffinity label of SC-2-71  and found to also be a
potent inhibitor of tubulin polymerization. 15 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. 20 Example 5- Synthesis of SC-2-71 and Derivative
Compounds SC-2-71 and analogues were synthesized in accordance with
the following  schemes by condensing anthranilamide with an
appropriately substituted benzaldehyde  derivative as shown in Scheme 1.
Recrystallization of the crude solids from absolute  ethanol afforded the
pure products listed. 44 



WO 2005/117876 PCTJUS2005/019244  Scheme 1. Synthetic route for
SC-2-71 and analogues. El R2  0 0 O ' \ H O H SC-4-283  NH2 R NH H
SC-2-71 5  NH2 (a) - H R2 H H BROWN2 0  Rt e!+` Cl SC-5-87
3Reagents: (a) CH3CN, AcOH (cat.), reflux 5-8 hrs CH3 H SC-5-121 10
Compounds designed to optimize SC-2-71. 0  R Rl 0 O 2.ah  NH 2 cf. CH,
H SCI, CHa /._, \ N NH SG&71 NH 43-Ph 01 CH -- H 4 N2 Cll%~bl  I~ 1 n
3  Aryl 3ube(lugon(rusetl big) V / Phenyl Analogueslisosleres  0 NH H C0
Hs O z  H Ph (\ NH / \ ! \ 'Ra CHs CHa N \ NH  N N CHs H / N 



H ' N \  N / \ X=co. cHZ CZHZ X CHs Ph Ph H  Ph CH gipherryl Rigid(Anal
gees Spacerinsetfion \ / Ph Phs Rigld Anabgueo AmfdelAmin- So-------ns
amble Imked Rigld Analogues (amine)  0 0 at s2 NH 2-CI H LON NH 301
H 3-~CHHa S H H nH 2H 3,4Cl 1 Ring Expansion Ary Sutution(Biphenyl) /
Tetrapooro /  45 WO 2005/117876 PCT/US2005/019244  Other
compounds include: 2  es p. 2t 211 C 1H NM, ' N .MR, NCI: Dedt;n d  5 2
NCB  H Scar  rap. 1 a 7=17 C 1H NMR i`Tt, R MR, NO'S;. Fait- U3  10 2
NH  504421  m =16-9-MO 0 1'H N NIR, T3C HM7, NC _ 4t4 --!j 



46 WO 2005/117876 PCT/US20051019244  C zt! ASH  np_  ' NPM ,1-~C
NMAR, NCI: Dotned  5 0  Cat  K  ( . = 228,273 WFC lpI N"'`~9,''~!''I:  and
47 WO 20051117876 PCT(US20051019244  O,w t4H M 1 491 rH NMR,1'
NKAR,NCk tl=ceIE The compounds described above also all have
compelling in vitro data  demonstrating their effects against colon and
breast cancer. Each compound described  5 herein is also a potent tubulin
inhibitor and displaces 3H-colchicine (data not shown). Many of the
starting aldehydes needed to complete the synthesis of the  analogues of
SC-2-71 are not commercially available. A brief outline of the synthesis  of
several of these important intermediates is provided below. 10 Scheme 2.
0 o ' 0 I TH HOCH,CH OH, p-TsOH O 1) n-BuLi, THF, -78C H  ouene,
reflux  



/ / 2) B(OMe)3, THF,-78 C - rt. HO.  Br Br 3) 3N NCI B  OH 15 42 43 44  O
44, Pd(O Ac)2. Ph3P -. H KzCO,, DMF, 100 0MF 100 C ( /  R R 1I/ R  45
3-CI R 47 3-CI 20 46 4-CI 48 4-CI Example 6- Other Syntheses A method
for synthesis of the important synthetic intermediate 4 25
formylphenylboronic acid 44 with an acetal protection of
4-bromobenzaldehyde 42 is  proposed. The resulting acetal will be
converted to the trimethylborate and deprotected  48 WO 117876
TCTIUS2005/019244  to x5rd the borunic acid 44. Yey aldehydes 47 and
48 will be o colffig condidans us= 44 and the iodebmmme (Schmw 2).
Scheme 3. 0 0  111~ HTMS-1=CH.pdC6(PhaP)z_ H K., ~ H  r PhaP, TEA,
Cul TERS / / . / / H  49 50 Si  10 The synthesis of 4-ethyny dehyde 51
using a modified StVhezm1-';onogashira coupling of 4-iodo yde and
ylsilyia --tylene 1s (Scheme 3) is proposed- Treatment of this aldehyde
with. potassium carbonate in  metmwl at room should afford aldehyde 51.
The plan for the synd=w of  aldehyde 57 (4-benwylb ) involves reducmg
4-bromo ne 52 and  



protecting the resulting , alcohol 53 with TBS to give 54. Aft--,. the
fomiylat on of 54, we will deprotect and oxidize 56 to the final aldehyde 57
(Scheme 20 4). in this same manner, we plan to install a fomayl group
onto the aryl bromide 58 to  give 59 (Scheme 5). Scheme 4.  OF. TBS  i
A~ \ AlCh. ttaBFu A \ TSEIBA3t V 1  j TxF, near, 3 ns i /. I~ , ~~ 52 64
0735 OH 0  9) r 3Bt , THF, 7MI.I i TSAF-TK zt DMF, -7M ( H IW% 10 H
c~i+ E-2 H  5s  56  57   49 WO 2005/117876 PCT/US2005/019244
Scheme S. 1) n-BuU, THF, -78C 2) D -F,-78C H  5 Br 3)10%HU,-78C-r.t.
58 59 0 Scheme 6. Synthesis of second generation analogues 62-70. 0 0
0 R  + H AcOHdfl cat. 62  e---NH2 f / CHsCN, re / HZ R 5-8 hours H 63  0
60 47 61 R 64 



R R1 65-67 2, 3, 4-CI  10 68-70 2, 3, 4-CH3  Synthesis of these
analogues will be accomplished using the same procedure described for
SC-2-71 (Scheme 1). It will also require the condensation of the  15
appropriate aldehyde (as outlined in above sections). Scheme 7.
Synthesis of unsaturated quinazolinones 0 O O  NH2 H NaH803 NH  NHZ
+ I I DMAC, 1500C / 71 72 73 20 A one pot condensation reaction of
anthranilamide 71 with 4- biphenylcarboxaldehyde 72 is envisioned to
accomplish this synthetic target (Scheme  7). This reaction would be
highly adaptable to derivatization. 50 WO 1117876 PCr/Q /019244  e S.
Syntliesis of teqainezolimone r F O  r' F I \ e(r) I \\~ 1) t se,i I^I \~~ off 1)
(r); ,.H r II \ ~HZ  NH2 F" "NH 2} F NH NH F F BOO F Bar F Bat  74 78 78
77  TEA r \ NHz 72, AcOH (est) F ,L  O et NH  



ct NFIa A O+ O HNJ~ 78 79 Ui  5 The Tetrafu linone 79, will be using a
lateral Tithiihon of the Boc protected amine 75 (Scheme 8). Following
litbiauon, we will  form 76 from the addition of a slurry of solid carbon
dioxide m THE. This will. afford  the desired protected anftanflic acid
derivative 76. The resulting carboxylic acid will 10 be converted to the
amide 77 and condensed with 4-biphcnylcarboxaldehyde to give the  final
compotmd.79. Scheme 9. Synthesis of carbon isostere  0 /H + 4 \ NHZ o
CH9Cb / I~ \11  80 81 82  0 0 N t} LDP THF,-78C p1 C4N ng{  I - 2}t,_ ~ i
3)NH4cI(seta.-78C-rx I \ 0C 84 aS  YS The carbon isosb= of SC-2-71 will
be symitesized through an mine  condensation strategy (Scheme 9). This
will involve forming the appropriate imine 82.  Addition of 82 to the
N,N-diethyl-2-methylbenzamide 83 will give the PMB protected 5Z WO
2D051117976 Pains 29244 amide 84. on with aqnwm CAN (eerie
ammommn ) wE sffird the  final Product 85. This compound Will be useful
in the ' importarce of  thesmin nitrogen in ourproposedNH tyros'sne 36 ' 



5 Scheme 10. Synthesis of rigid analogues ( ) p p  rPFCK mom as m ffi a9
/ ~ ~' i  G p O  10%PNG, i} J I [1'M~i~k P&, \ WeH  92  U \ H 8R / \ H  ~h
H^ Rr Y\1 To synthesize rigid analogue 94 (Scheme 10), the addition of an
allyli.c groan to  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  genemte~ the alcohol
91. Condensation of 91 with anthranilamide will afford 92. B 'on of the
alcohol with PBr3 will generate 93. Cyctizaiion of 93 will provide  15 the
final product 94. 52 WO 2005/117876 Pams2 2  Scheme fl. Sym&csis of
rigid andogues ( ' ). 0 0 0  of a x x a ~r+ ffi w i`JT ~r  %jPd 5 The amide
attached rigid analogue 95 will be synthesized by condensation of  



N-benzylanthranilam.ide with 91 (Scheme 11). Conversion of the alcohol
in the bromo deavafive 96 and then ring cycii iion will afford 97. We will
obtain final product 98 by easily deprong 97. 10 WO 2005/117876
PCT/US2005/019244  Scheme 12. Chiral resolution of SC-2-71. 0  0SIP \
NH  Ph pry ( / O I/ ~, 0 O \/y Si \ I \  100 NNH h ph /  chiral mlumn / /
DMAP, CHh N /' / N / tlfaalemomerA  H \ I \ 0 Ph Ph\ / 0 Ph ph\ O 903A 99
101 H  902  0 0Sp'Ih ph TDAF I \ NH I / thastereomer S  1038  SC-2-7t{S)
0  TBAF \ NH "H \I 5 Evaluation of enantioseleotive actions of SC-2-71 is
very important in  understanding the molecular interaction with f3-tubulin
and effects 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 10 separated diastereomers A and B. The chiral derivatizing agent will
be cleaved using  TBAF to afford each enantiomer (Scheme 12). The
disclosures of each and every patent, patent application, and publication
cited herein are hereby incorporated by reference herein in their entirety.
One of skill in  the art will appreciate that the superiority of the
compositions and methods of the 15 invention relative to the compositions
and methods of the prior art are unrelated to the  physiological accuracy of
the theory 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
20 the entire specification. 54 WO 2005/117876 PCT/US2005/019244
Other methods which were used but not described herein are well known
and within the competence of one of ordinary skill in the art of clinical,
chemical, cellular,  histochemical, biochemical, molecular biology,
microbiology and recombinant DNA  techniques. 5 The description of the
disclosed embodiments is provided to enable any person  skilled in the art
to make or use the present invention. Various modifications to these
embodiments will be readily apparent to those skilled in the art, and the
generic  principles defined herein may be applied to other embodiments
without departing from  the spirit or scope of the invention. The appended
claims are intended to be construed 10 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. 55 CLAIMS  



What is claimed is: 1 A pharmaceutical composition comprising a
pharmaceutically-acceptable carrier and  a compound having the general
structure of formula I: 0  R C NRz Z  R3 R4  wherein R;, R3, and R4 are
independently selected from the group consisting of  NO2, H, halo, C-C4
alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CG-C4 alkoxy, C5-C7 aryl,  mono-,
di- or tri-chloro, and mono-, di- or tri-methyl, or R3 and R2 taken together
with  the atoms to which they are attached form an optionally substituted
heterocyclic fused  ring, or R3 and R4 taken together with the atoms to
which they are attached form an  optionally substituted cycloalkyl fused
ring; X is selected from the group consisting of NRs, -(NH(CH2)")-, CH2,
CHR5 and  CO; wherein n is I or 2; Z is selected from the group consisting
of a bond, O, NH, S, CO, COO, CH2O,  CH2NH, CONH, C1-C4 alkyl,
C2-C4 alkenyl, and C2-C4 alkynyl; and R2 is hydrogen; R5 is selected
from the group consisting of H, halo, Cs-C6 aryl, C-C4 alkyl, C2-C4
alkenyl, and C2-C4 alkynyl, or R3 and R5 taken together with the atoms to
which they  are attached form an optionally substituted heterocyclic fused
ring, or an analog, derivative, or modification thereof.  56 WO
2005/117876 PCT/US2005/019244  2. The composition of claim 1,
wherein said compound is 0 NH SC-2-71  



H or an analog, derivative, or modification thereof.  5 3. The composition
of claim 2, wherein said analog, derivative, or modification  is selected
from the group consisting of 10 0  R R1  ~\ NH 2 Cl, CH3 3 Cl, CH3  H 4
Cl, CH3  Aryl Substitution (fused ring) 0 2-Ph  e~"' NH 3-Ph  ~4-_  N H ~~
\~~  2V%4~  3 15 Phenyl Analogues/Isosteres  0 e \NH / H n-1,2 ( n /
Biphenyl Rigid Analogues  20 57 WO 2005/117876 PCTTUS2005/019244



0 NH  H X=CO, CH2, C2H4  Spacer Insertion b f21 R2  0 H CH3  ~ N'RZ
H Ph CH3 CH3  / N CH3 H  CH3 Ph RI Ph H  Ph CH,  Ph Ph
Amide/Amine Substitutions 5 0  e N H Rigid Analogues / J  (amide linked)
10 0  ~ ~ NH  0 / N I /  



Rigid Analogues (amine) 15 0 NH  eNChiral Analogue 58 WO
2005/117876 PCT/US2005/019244  Q0 NH  HN ~ n =1,2 Ring Expansion
C R1 R2  NH 2-CI H  3-CI H  2-CH3 H H 3-CH3 H R H 2,3,4-Cl  R/~ H
2,3,4-CH3  2 5 Aryl Substitution (Biphenyl)  0 N  y X= C, N, C=0 Group
Homologues  10 0  F NH  



F H 15 Tetrafluoro  emir, NH  EP. 59 WO 2005/117876
PCT/1JS2005/019244  0 C'N NH CHI  O2N ASH 5 and  10 4. The
composition of claim 1, wherein; R1, R3 and R4 are independently
selected from the group consisting of H, halo,  15 CI-C4 alkyl, C2-C4
alkenyl, C2-C4 alkynyl and C5-C6 aryl; X is selected from the group
consisting ofNR5, -(NH(CH2)")-, CH2 and CO;  wherein n is 1 or 2; 60 Z is
selected from the group consisting of a bond, 0, NH, S, CO, C1-C4 alkyl,
C1- C4 alkenyl, and C1-C4 alkynyl; and R2 is hydrogen; R5 is selected
from the group consisting of H, halo, C5-C6 aryl, C1-C4 alkyl, C2-C4
alkenyl, and C2-C4 alkynyl. 5. The composition of claim 1, wherein; RI, R3
and R4 are independently selected from the group consisting of H. halo
and  CI-C4 alkyl; X is selected from the group consisting of NR5, and CO;
Z is selected from the group consisting of a bond, CO and CI-C4 alkyl;
and  



R2 is hydrogen; R5 is selected from the group consisting of H, halo,
CS-C6 aryl, CI-C4 alkyl, C2-C4  alkenyl, and C2-C4 alkynyl. 6. A
pharmaceutical composition comprising a pharmaceutically-acceptable
carrier and  a compound having the general structure of: O  R, NR,  X R3
R4  wherein R;, R3 and R4 are independently selected from the group
consisting of H,  halo and C1-C4 alkyl; X is selected from the group
consisting of NR5, -(NH(CH3)")-, CH2 and CO;  wherein n is 1 or 2; and
R, is hydrogen; R5 is selected from the group consisting of H, halo, C5-C6
aryl, C1-C4 alkyl, C2-C4  alkenyl, and C2-C4 alkynyl. 61 7. A
pharmaceutical composition comprising a pharmaceutically-acceptable
carrier and  a compound having the general structure of: O  R NR, O  C
R3 R4  wherein RI, R3 and R4 are independently selected from the group
consisting of H, halo  



and C1-C4 alkyl; X is selected from the group consisting of NR5,
-(NH(CII2)")-, CH2 and CO;  wherein n is 1 or 2: and R2 is hydrogen; R5
is selected from the group consisting of H, halo, C5-C6 aryl, C!-C4 alkyl,
C2-C4  ahcenyl, and C2-C4 alkynyl. 8. A pharmaceutical composition
comprising a pharmaceutically-acceptable carrier and  a compound
having the general structure of: 0 o  R, R,  NR, 0 N V or ~N V ~~  R Rs' C
R, R, R4 wherein RI, R3 and R4 are independently selected from the
group consisting of H,  halo and C1-C4 alkyl; and R2 is hydrogen; 62 R5
is selected from the group consisting of 11, halo, C1-C4 alkyl, and CS-C6
aryl.  9. Use of at least one compound of any one of claims I to 8 in the
manufacture of a  medicament for treating cancer. 10. Use of claim 9,
wherein said cancer is selected from the group consisting of multiple
myeloma, breast cancer, prostate cancer, ovarian cancer, cervical cancer,
skin cancer,  melanoma, pancreatic cancer, colorectal cancer, renal
cancer, central nervous system,  leukemia, non small cell carcinoma, and
lung cancer. 11. The use of claim 9, wherein said subject is a human. 12.
The use of claim 9, wherein said at least one compound disrupts
(3-tubulin  polymerization. 



13. The use of claim 9, wherein said at least one compound inhibits
angiogenesis.  14. The use of claim 9, wherein said at least one
compound inhibits a P glycoprotein  mediated multi-drug resistant cancer.
63 15. The use of claim 9, wherein said cancer comprises a mutant p53
protein. 16. The use of claim 9, wherein said medicament is suitable for
being administered via a  route selected from the group consisting of
topical, oral, buccal, intravenous,  intramuscular, intra-arterial,
intramedullary, intrathecal, intraventricular, transdermal,  subcutaneous,
intraperitoneal, intranasal, enteral, sublingual, vaginal, ophthalmic,
pulmonary, and rectal. 17. The use of claim 9, wherein said medicament
further comprises a therapeutically  effective amount of a known
chemotherapeutic agent. 18. The use of claim 9, wherein said at least one
compound inhibits cancer cell  proliferation. 19. The use of claim 9,
wherein said at least one compound inhibits endothelial cell  proliferation.
20. Use of at least one compound of any one of claims I to 8 in the
manufacture of a  medicament for treating an angiogenesis associated
disease or disorder. 21. The use of claim 20, wherein said angiogenesis
related disease or disorder is selected  from the group consisting of
cancer, rheumatoid arthritis, diabetic retinopathy,  retinopathy of
prematurity, corneal graft rejection, neovascular glaucoma and  retrolental
fibroplasia, epidemic keratoconjunctivitis, Vitamin A deficiency, contact
lens overwear, atopic keratitis, superior limbic keratitis, pterygium keratitis
sicca,  sjogrens. acne rosacea, phylectenulosis, syphilis, Mycobacteria
infections, lipid  degeneration, chemical burns, bacterial ulcers, fungal
ulcers, Herpes simplex  infections, 64 Herpes zoster infections, protozoan
infections, Kaposi sarcoma, Mooren ulcer,  Terrien's marginal
degeneration, marginal keratolysis, trauma, systemic lupus,  



polyarteritis, Wegener's sarcoidosis, scleritis, Stevens-Johnson disease,
pemphigoid,  radial keratotomy, macular degeneration, sickle cell anemia,
sarcoid,  pseudoxanthoma elasticum, Paget's disease, vein occlusion,
artery occlusion, carotid  obstructive disease, chronic uveitis/vitreitis,
Lyme's disease, systemic lupus  erythematosus, Eales' disease, Behcet's
disease, infections causing a retinitis or  choroiditis, presumed ocular
histoplasmosis, Best's disease, myopia, optic pits.  Stargart's disease,
pars planitis, chronic retinal detachment, hyperviscosity syndromes,
toxoplasmosis, trauma and post-laser complications. 22. The use of claim
20, wherein said subject is a human. 23. A method of inhibiting
proliferation of vascular endothelial cells in a culture, said  method
comprising contacting said cells with an effective amount of a composition
of  any of claims Ito 8. 24. The method of claim 23, wherein said
endothelial cell is selected from the group  consisting of microvessel
endothelial cells, arterial endothelial cells, and venous  endothelial cells.
25. The method of claim 23, wherein said endothelial cell is a human
endothelial cell.  65 26. A method of inhibiting proliferation of cancer cells
in a culture, said method  comprising contacting said cells with an
effective amount of a composition of any of claims 1  to 8. 27. A method of
preparing SC-2-71 and analogs thereof, said method comprising the
synthetic route of Scheme I: R' R2  O 0  0 H 0 H SC-4-283  H SC-2-71
NH2 R NH NH2 (a) NR2 H H BROWN2  



H 0  R, r.1- CI SC-5-87  aReagents: (a) CH2CN, AcOH (cat.), reflux 5-8
hrs CH; H SC-5-121  28. A photoaffinity label of SC-2-71 0 NH SC-2-71  H
said label having the structure:  SC-4-283  0 NH H I  0  29. A method of
disrupting microtubule polymerization in a cell culture, said 66 method
comprising contacting said cell culture with  SC-4-283 0  eHNH / I  0 30. A
method of identifying an analog of 0  ANH SC-2-71 H I / which inhibits or
disrupts microtubule polymerization, said method comprising;  



contacting a cell culture with a test analog and comparing the level of
microtubule  polymerization in said cell culture with the level of
microtubule polymerization in an  otherwise identical cell culture not
contacted with said test analog, wherein a lower  level of microtubule
polymerization in said cell culture contacted with said test  analog,
compared with the level of microtubule polymerization in said cell culture
not  contacted with said test analog, is an indication that said test analog
inhibits or  disrupts microtubule polymerization, thereby identifying an
analog which inhibits or  disrupts microtubule polymerization. 31. An
analog identified by the method of claim 30.  32. A method of identifying
an analog of 67 0 NH SC-2-71  H which inhibits tumor growth, said
method comprising comparing the level of  tumor growth in a subject that
has been administered with a test analog with the level  of tumor growth in
a subject with an otherwise identical tumor not treated with said  test
analog, wherein a lower level of tumor growth in said subject administered
with  said test analog, compared with the level of tumor growth in said
subject not  administered with said test analog, is an indication that said
test analog inhibits tumor  growth, thereby identifying an analog which
inhibits tumor growth. 33. An analog identified by the method of claim 32.
34. A method of identifying an analog of 0 NH SC-2-71  H which inhibits
angiogenesis. said method comprising comparing the level of blood
vessel growth in a chick chorioallantoic membrane that has been
administered a test  analog 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 with said  test analog, compared with the level of blood
vessel growth in said chick chorioallantoic membrane not administered
with said test analog, is an indication that  said test analog inhibits blood
vessel growth, thereby identifying an analog which  inhibits angiogenesis.
35. An analog identified by the method of claim 34.  68 36. A method of
identifying an analog of 0 NH 80-2-71  H which inhibits cell proliferation,
said method comprising; contacting a cell culture with a test analog and
comparing the level of proliferation  of said cell culture with the level of
proliferation of an otherwise identical cell culture  not contacted with said
test analog, wherein a lower level of proliferation of said cell  culture
contacted with said test analog, compared with the level of proliferation of
said otherwise identical cell culture not contacted with said test analog, is
an indication that said test analog inhibits cell proliferation. 37. The
method of claim 36, wherein said cell culture is a human cell culture.  38.
The method of claim 37, wherein said cell culture is a cancer cell culture.
39. An analog identified by the method of claim 36. 40. A kit for
administering a pharmaceutical composition to a subject to treat cancer or
an  angiogenesis-associated disease or disorder, said kit comprising a
pharmaceutical  composition comprising a therapeutically effective
amount of at least one compound  of claim 1, an applicator, and an
instructional material for the use thereof. 41. A pharmaceutical
composition comprising a pharmaceutically-acceptable carrier and  a
compound having the general structure of 69 



0 R,  Rz R R4 wherein X1 and X2 are independently selected from the
group consisting of  heterocyclic, thiophene, pyridine, pyrazine,
pyrimidine, thiophene, furan, oxazole, and  imidazole, further wherein X1
and Xz may independently comprise Ri and R2, wherein R1 and R2 are
independently selected from the group consisting of NO2,  H, halo, and
CI-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, CI-C4 alkoxy, C;-C7 aryl,
mono-, bi-, and tri- chloro and mono-, bi, and tri-methyl (CH.-,), and R3 is
hydrogen; R4 is selected from the group consisting of H, halo, C;-C6 aryl,
CI-C4 alkyl, C2-C4  alkenyl, and C2-C4 alkynyl. 42. The composition of
claim 41, wherein said X, is thiophene. 43. The composition of claim 41,
wherein said compound is GMC-5-103: 44. A pharmaceutical composition
comprising a pharmaceutically-acceptable carrier and a  compound
having the general structure of 70 0  R, R3 N/ Rp  Rp N ~ Ri  RI R2
wherein R1 and R2 are independently selected from the group consisting
of NO-,  H, halo, and C1-C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, C1-C4
alkoxy, Cs-C7 aryl,  mono-, bi-, and tri- chloro and mono-, bi, and
tri-methyl (CH3); R3 is hydrogen; and 



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




