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(&) ABSTRACT

The subject invention concerns methods and materials for
cancer screening using platinum complexes to detect a STAT
protein biomarker. Platinum (IV) complexes interacting with
STATs directly correlate with the STAT expression. In one
embodiment, fluorescently-labeled and/or antibody-linked
platinum (IV) complexes can be used to assess the STAT
expression and define malignant potential. Other methods
such as imaging (MRI, e.g.) can also be used to assess plati-
num-STAT interactions. The STAT protein can be, for
example, STAT3.
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MATERIALS AND METHODS FOR
SCREENING, DIAGNOSIS AND PROGNOSIS
OF CONDITIONS ASSOCIATED WITH STAT

PROTEIN EXPRESSION

CROSS-REFERENCE TO A RELATED
APPLICATION

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 60/696,742, filed Jul. 6, 2005,
which is hereby incorporated by reference herein in its
entirety, including any figures, tables, and drawings.

BACKGROUND OF THE INVENTION

[0002] Cellular responses to growth factors and cytokines
are characterized by activation of the Signal Transducer and
Activator of Transcription (STAT) family of cytoplasmic
transcription factors (Darnell, 1997; Darnell et al., 1994;
Schindler et al., 1995; Stark et al., 1998; Smithgall et al.,
2000; Akira, 2000; Hirano et al., 2000; Bromberg et al., 1996;
Fukada et al., 996; Kotenko et al., 2000). STAT's are activated
at a very early stage in the transduction pathway by tyrosine
phosphorylation that is induced by protein tyrosine kinases of
growth factor receptors, receptor-associated Janus kinase
(Jaks) or Src kinase families. This turn induces phosphoty-
rosine (pTyr)-SH2 interactions between two STAT monomers
and the formation of dimers, which then translocate to the
nucleus, bind to specific DNA response elements and regulate
the expression of genes essential for cell proliferation, differ-
entiation, development and survival.

[0003] Normal STAT activation is tightly-regulated and has
a short duration, which is in keeping with normal cellular
requirements for mounting a response to external stimuli.
However, persistent activation of specific STAT proteins, par-
ticularly Stat3 and Stat5, occurs with high frequency in some
tumors, and persistently-active Stat3 has a causal role in
malignant transformation by promoting growth and survival
of transformed and tumor cells, including those of breast,
prostate and head and neck squamous carcinoma cells, lym-
phomas and leukemias (Bromberg et al., 1999; Turkson et al.,
1998; Bromberg et al., 1998; Catlett-Falcone et al., 1999a;
Garciaetal., 2001; Grandis et al., 2000a; Grandis et al., 1998;
Nielsen et al., 1997; Nielsen et al., 1999; Epling-Burnette et
al., 2001; reviewed in Bowman et al., 2000a; Turkson et al.,
2000; Song et al., 2000; Coffer et al., 2000; Lin et al., 2000;
Catlett-Falcone et al., 1999b; Garcia et al., 1998). Of clinical
importance, blockade of Stat3 signaling in malignant cells or
whole tumors that containing persistently-activated Stat3
induces apoptosis and tumor regression.

[0004] Platinum complexes, the prototype of cisplatin,
have been widely used as active anticancer agents (Ardizzoni
et al., 1999; Nitiss, 2002) in a variety of human tumors,
including testicular, ovarian, bladder carcinoma, head and
neck, and non-small cell lung cancers. The outcome of treat-
ments with cisplatin and other platinum-containing com-
pounds is strongly linked to their alkylating effects on DNA.
However, the potential impact of platinum-complex-based
therapy on cellular signaling and the therapeutic importance
of such interactions have yet to be explored. Reports show
that cisplatin induces activation of members of the mitogen-
activated protein kinase (MAPK) pathways (Persons et al.,
1999; Sanchez-Perez et al., 1998), which may influence drug-
induced apoptosis.
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[0005] Histological screening for cancer cells in cell cul-
ture is unreliable. Protein biomarkers for early detection of
cancers are anticipated to transform diagnosis. Detection of a
biomarker at low concentrations amidst a myriad of proteins
is, however, a limitation of this technology. Additionally,
identification of a common protein screen for multiple cancer
lines is clearly advantageous.

[0006] This work proposes targeting STAT proteins, such
as STAT3, which are specifically upregulated in diverse
human tumors and overexpressed in precancerous cells, with
fluorescently labeled small-molecule inhibitors of STAT pro-
teins. Clinical screening of cells in tissue culture will then
provide preliminary diagnosis. Furthermore, STAT3 proteins
can be selectively identified, quantified and characterized by
techniques such as flow cytometry, quantitative RT-PCR or
solid phase microextraction coupled with capillary isoelectric
focusing and laser-induced fluorescence. High levels of
STAT3 are associated with more aggressive and metastatic
disease-recognition of which is critical to prescribed treat-
ments. Lastly, development of antibody-linked and biopoly-
mer-coated nanoparticles composed of these same small-
molecule STAT3 inhibitors will both facilitate efficient
diagnosis and potential tailored treatments of characterized
STAT3 expressions.

BRIEF SUMMARY OF THE INVENTION

[0007] The subject invention concerns methods and mate-
rials for screening for conditions associated with STAT pro-
tein expression using platinum complexes as a STAT protein
biomarker. Platinum (IV) complexes interacting with STAT's
directly correlate with the STAT expression. In one embodi-
ment, platinum (IV) complexes comprising a detectable label
can be used to assess the STAT expression and define malig-
nant potential. Other methods, such as radiographic, scinti-
graphic and magnetic resonance imaging, can also be used to
assess platinum-STAT interactions. The STAT protein can be,
for example, STAT3.

BRIEF DESCRIPTION OF THE FIGURES

[0008] FIGS.1A-1B are photographs of Murine Pancreatic
H2 cells that express low levels of STAT3. The cells were
incubated with 25 uM platinum (IV) complex (designated
herein as “CPA51”) comprising a luminol substituent for 36
hours. Images are under fluorescence microscopy (FIG. 1A)
and light microscopy (FIG. 1B) at 640x magnification.
[0009] FIGS.2A-2B are photographs of Murine Pancreatic
H2 cells that express low levels of STAT3. The cells were
incubated with 25 uM platinum (IV) complex (designated
herein as “CPAS51”) comprising a luminol substituent for 36
hours. Images are under light microscopy (FIG. 2A) and
fluorescence microscopy (FIG. 2B) at 400x magnification.
[0010] FIGS.3A-3B are photographs of Murine Pancreatic
H2 cells that express low levels of STAT3. The cells were
incubated with 25 uM platinum (IV) complex (designated
herein as “CPAS51”) comprising a luminol substituent for 36
hours. Images are under light microscopy (FIG. 3A) and
fluorescence microscopy (FIG. 3B) at 400x magnification.
[0011] FIGS.4A-4B are photographs of Murine Pancreatic
H7 cells that express high levels of STAT3. The cells were
incubated with 25 uM platinum (IV) complex (designated
herein as “CPAS51”) comprising a luminol substituent for 36
hours. Images are under light microscopy (FIG. 4A) and
fluorescence microscopy (FIG. 4B) at 400x magnification.
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[0012] FIGS. 5A-5B are photographs of Murine Pancreatic
117 cells that express high levels of STAT3. The cells were
incubated with 25 uM platinum (IV) complex (designated
herein as “CPAS51”) comprising a luminol substituent for 36
hours. Images are under light microscopy (FIG. 5A) and
fluorescence microscopy (FIG. 5B) at 400x magnification.

[0013] FIGS. 6A-6B are photographs of Murine Pancreatic
H7 cells that express high levels of STAT3. The cells were
incubated with 25 uM platinum (IV) complex (designated
herein as “CPAS51”) comprising a luminol substituent for 36
hours. Images are under light microscopy (FIG. 6A) and
fluorescence microscopy (FIG. 6B) at 400x magnification.

[0014] FIGS.7A-7B are photographs of Murine Pancreatic
H7 cells that express high levels of STAT3. The cells were
incubated with 25 uM platinum (IV) complex (designated
herein as “CPAS51”) comprising a luminol substituent for 36
hours. Images are under light microscopy (FIG. 7A) and
fluorescence microscopy (FIG. 7B) at 400x magnification.

DETAILED DISCLOSURE OF THE INVENTION

[0015] The subject invention concerns methods and mate-
rials for screening for conditions associated with abnormal
levels of expression of a STAT protein, such as STAT3, using
a platinum (IV) complex. The upregulation of STAT3 pro-
teins in over 85% of cancerous cells identifies an intracellular
protein biomarker useful for early detection, characterization
and treatment of multiple cancers including, but not limited
to, breast cancers, prostate cancers, head and neck cancers,
lymphomas and leukemias, melanomas, colon cancers, and
lung cancers. Platinum (IV) complexes useful in the present
invention are small-molecule inhibitors of STAT?3 that have
demonstrated marked success both in vitro and in vivo (Turk-
son et al., 2004). Platinum complexes useful in the invention,
such as the platinum complexes designated herein as CPA-1
and CPA-7, physically interact with the DNA-binding
domain and/or the phosphorylation of Stat3 proteins. Src-
transformed mouse fibroblasts, as well as human tumor cells
of the breast, prostate, and lung, and mouse melanoma cells
contain constitutive Stat3 activity. Thus, the presence of
STAT protein is a biomarker for a cancerous or neoplastic
condition, as well as other conditions, which can be detected
by screening for uptake of a platinum complex according to
the present invention.

[0016] In one embodiment, platinum (IV) complexes, for
example, a detectably labeled platinum (IV) complex, pro-
vide a simple in vitro early screening tool with the advantage
of assessing treatment diagnosis and prognosis. Additional
measurements of intracellular STAT protein biomarker
expression using for example, flow cytometry, quantitative
RT-PCR, etc. can be made to establish suitable applications
for optimum therapeutic treatment as well as establishing
verification and characterization of anomalies (Irish et al.
(2004); Krutzik et al. (2004)). For example, if using flow
cytometry, phosphorylation states of STAT proteins are
labeled with phospho-specific antibodies against selected
epitopes. Cells are stimulated, fixed, permeabilized and
stained with respective antibodies. Data is collected for each
cell and can be correlated with surface marker expressions,
with simultaneous parameters possible for each cell. Western
Blotting and ELISA can also be used to determine relative
STAT expressions. Development of antibody-linked and
biopolymer-coated nanoparticles composed of platinum (IV)
complexes that interacting with STAT proteins also facilitate
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both efficient diagnosis and potential tailored treatments of
characterized STAT expression.

[0017] Platinum complexes useful in the present invention
include those complexes having the structure shown in for-
mula IA or IB:

aa)

B)

Y

wherein

X andY are, independently, any halogen, —NO,, —ONO, or
the structure:

e
—O—C—TOCHZCH(C}Q)Z
H

or X and Y together form the structure:

/
H, H
C —C
— N /T 0\
—0 —N\ /CH—OH
/ or C_N or
—NO a0
| H —0
OH |
H
0
o —o0—C
7 |
—N—¢C or CHZ
—O0—NH _O_é
N\
\o

R!is —NO,, —ONO, Cl, Bror F;

[0018] R? is any halogen, —OH, —ONO, —ONO,,
—OPO,R'RY, —0SO,H, -—0SeOOH, - SeOOH,
—AsO,, —OAsO,, —NR'°R'!, —NHR'R'}, —OOCR',
alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkyl-
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carbonyl, alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl,
heterocycloalkyl, heterocycloalkylcarbonyl, heteroaryl, aryl-
carbonyl, heteroarylcarbonyl, aryloxycarbonyl, heteroary-
loxycarbonyl, heterocycloalkoxy, or heterocycloalkoxycar-
bonyl, any of which can be optionally substituted with any
halogen, —COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, heterocy-
cloalkyl, heterocycloalkylcarbonyl, heteroaryl, arylcarbonyl,
heteroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbo-
nyl, heterocycloalkoxy, or heterocycloalkoxycarbonyl, or the
structure:

any of which can be substituted with any halogen, —NH,,
—COOH, alkoxy, cycloalkoxy;

R?is, independently, —NH,, —NHR’, —NH,R’, —NH(R")
5, or —N(R7)3;

R” is H, C,_¢ alkyl, alkoxy, or aryl, any of which can be
optionally substituted with any halogen, —NO,, or
—COOH;

R'° and R*! are, independently, H, —NH,, —OH, —NHR’,
—N(R”),, CONHR’, CON(R"),, C, ¢ alkyl, aryl, or het-
eroaryl, any of which can be optionally substituted with any
halogen, —COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl, alkoxy-
carbonyl, cycloalkylcarbonyl, heteroalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, heteroaryl, arylcarbonyl, het-
eroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
heterocycloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl, het-
eroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl, any of which can be optionally substi-
tuted with any halogen, —COOH, —OH, —NO,, —NH,,
N-alkyl, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl, het-
eroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

or a pharmaceutically acceptable salt thereof.
[0019] Inoneembodiment, X andY can be, independently,
fluorine (F), chlorine (Cl), bromine (Br) or iodine (I). In an
exemplified embodiment, X is Cl and Y is Cl.

[0020] Inoneembodiment, R' is —NO,, R?is Cland R is
—NH;.
[0021] In one embodiment, a compound of formula IA or

IB has as an R? substituent any of the axial ligands attached to
the platinum atom of the platinum complexes of Table 1. In
one exemplified embodiment, a compound of the invention
has the chemical structure shown for the compound desig-
nated as CPAS51 shown in Table 1.
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[0022] Platinum complexes of the invention can also have
the structure shown in formula II:

1

NH
C—RS R*
| N X
(CR®R?), Pl
|
C—RS R’
r37H

wherein
X andY are, independently, any halogen, or the structure:

0 CH;

|
_O_C_T CH,CH(CHy),

H

or X and Y together form the structure:

—0
—0 or or
O
/
O (€]
/
_NHZ I_(IjZ_I_(I:Z
\ / \
C=—0 o —N CH—OH or
N/ \C N/
| > /MR
OH —(|3
H
(0] or O
H = P a
_N_T/ _O_T/
—O—NH THZ
—0—¢C
\O

R*is —NO, or —ONO;

[0023] R® is any halogen, —OH, —ONO, —ONO,,
—COR', —OPO,R'"R"!, —0OSO;H, —0SeOOH,
SeOOH, —AsO,, —OAsO,, —NR'°R!!, —NHR!°R'!,
—OOCR"?, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl, het-
eroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl, any of which can be optionally substi-
tuted with any halogen, —COOH, —OH, —NO,, —NH,,
—N-alkyl, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl, het-
eroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl, or the structure:
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O
7
—O0—B ;
\O

any of which can be substituted with any halogen, —NH,,
—COOH, —OH, orY and R® form the structure:

—O—II\TH
—N—¢C
H N\
2 \O;

O.
u 7
—N—T/
—O0—NH
o

R%is, independently, NH,, NI, NHR”, N(R”),, NHR® , N(R®)
»» NHR?, N(R®),, or NR®R?;

R7is H, C,_, alkyl, alkoxy, aryl, any of which can be option-
ally substituted with any halogen, —NO,, or —COOH;

R® and R? are, independently, H, C,_, alkyl, or —OH, any of
which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy, cycloalkyl,
cycloalkoxy, aryl, aryloxy, alkylcarbonyl, alkoxycarbonyl,
cycloalkylcarbonyl, heteroalkyl, heterocycloalkyl, heterocy-
cloalkylcarbonyl, heteroaryl, arylcarbonyl, heteroarylcarbo-
nyl, aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'° and R'! are, independently, H, —NH,, —OH, —NHR”,
—N(R"),, CONHR’, CON(R"),, C, alkyl, aryl, or het-
eroaryl, any of which can be optionally substituted with any
halogen, —COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl, alkoxy-
carbonyl, cycloalkylcarbonyl, heteroalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, heteroaryl, arylcarbonyl, het-
eroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
heterocycloalkoxy, or heterocycloalkoxycarbonyl;

R'?and R'? are, independently, Hor C, salkyl, orR'?andR"?
together form an aryl, cycloalkyl, heterocycloalkyl, or het-
eroaryl, any of which can be optionally substituted with any
halogen, —COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl, alkoxy-
carbonyl, cycloalkylcarbonyl, heteroalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, heteroaryl, arylcarbonyl, het-
eroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
heterocycloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl, het-
eroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl, any of which can be optionally substi-
tuted with any halogen, —COOH, —OH, —NO,, —NH,,
N-alkyl, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl, het-
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eroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl,
heteroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof.

[0024] Inone embodiment, X andY can be, independently,
fluorine (F), chlorine (Cl), bromine (Br) or iodine (I). In an
exemplified embodiment, X is Cl and Y is Cl.

[0025] In one embodiment, R* is —NO,, R® is Cl, R is
—NH,, and n is 0.

[0026] Inone embodiment, a compound of formula II has
as an R® substituent any of the axial ligands attached to the
platinum atom of the platinum complexes of Table 1.

[0027] Platinum complexes of the invention can also have
the structure shown in formula III or formula IVA or IVB:

(I

(IVA)

(IvB)

wherein
X andY are, independently, any halogen, —NO,, —ONO, or
X andY together form the structure:

—0
—0 or or
/O

o) (€]
/
_NHZ I_(I:Z_I_(Ijl
\ / \
C=0 or ——N CH—OH or
N/ \C N/
| \H /H H
OH —(|3
H
(6] or O;
H H
_N_Cl% _O_Cl%
—O—NH C|H2
—0—¢C
\O

R® is, independently, Cl, Br, F, NO,, ONO, NHR®, NH,,
NHR'2, NR'2, N(R'?),, NHR"?, NR*?, N(R'?),, NR'?R"?;

R®and R? are, independently, H, C,_¢ alkyl, or —OH, any of
which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy, cycloalkyl,
cycloalkoxy, aryl, aryloxy, alkylcarbonyl, alkoxycarbonyl,
cycloalkylcarbonyl, heteroalkyl, heterocycloalkyl, heterocy-
cloalkylcarbonyl, heteroaryl, arylcarbonyl, heteroarylcarbo-
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nyl, aryloxycarbonyl, heteroaryloxycarbonyl,
cloalkoxy, or heterocycloalkoxycarbonyl;
R'?and R'? are, independently, H, C,_salkyl,or—OH,orR'?
and R*? together form an aryl, cycloalkyl, heterocycloalkyl,
or heteroaryl, any of which can be optionally substituted with
any halogen, —COOH, —OH, —NO,,—NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl, alkoxy-
carbonyl, cycloalkylcarbonyl, heteroalkyl, heterocycloalkyl,
heterocycloalkylcarbonyl, heteroaryl, arylcarbonyl, het-
eroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
heterocycloalkoxy, or heterocycloalkoxycarbonyl;

heterocy-

n is any integer from 0 to 6;
or a pharmaceutically acceptable salt thereof.

[0028] Inoneembodiment, X andY can be, independently,
fluorine (F), chlorine (Cl), bromine (Br) or iodine (I). In an
exemplified embodiment, X is Cl and Y is CL.

[0029] Also contemplated within the scope of the invention
are platinum complexes that are not defined by formula IA or
IB or formula II but that are specifically exemplified in the
Table 1 presented herein. Exemplified embodiments of plati-
num complexes of the invention are shown in Table 1. The
chemical structure of a complex along with a designation
name (e.g., CPA-XX) is shown in the Table. Alternative des-
ignation names (e.g., HKXXX) of a complex are shown in
parentheses.

[0030] Platinum complexes of the invention also include

those complexes having the structure shown in formula VA or
VB or formula VI:

(VA)
NO,
H;N\ILt X
N7 | Dy
A
(VB)
2
H3N\l|) _X
v SNm;
(VD)
4
R , NO,
R X
/
(CR?R%), Pt
| >y
Rl
RS

wherein

X and Y are, independently, any halogen, —OH, H,O, or
—SO(CH,)2;
or X and Y together form the structure:

—0
or [e) or
— ~
/O O
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-continued
H, H
—NE /c —C
\ — —N CH—OH
/ or C—N or
—/NO H H
| “m /
—0
OH |
H
O
4
o —o0—cC
H 7 |
_N_T or CH, .
—O0—NH _O_é
N
\O
and A can be any of the following:
H;C N CH;
A
H P~ H or
~ N N* N/
H H
Cl
(safranin)

CH;3
Cl |
N. S N%
H3C/ Z \CH3 or
P
N

CH3z

(methylene blue)

H3C/ Il\I
(6] CH;
(caffeine)
HO—CH,

HOmm:-

HO—CH,

HO

HO N

or / CH3 or

(N-acetyl galactosamine)

ZN
/ CH; or

(N-acetyl glucosamine)
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-continued -continued
HO—CH, OH or NH,
CH.
(0) N/ Z\ CH;
HO 1 | NjL | ol
X L *HCL
i HC N 8 CH,CH,OH or
CH; |
Z OH O
(thiamine hydrochloride)
HO
§ o NH O
HO OH |l
H;C—C—C—OH  or
(naringin)
CH;

(alpha-aminoisobutyric acid)

- O O/ //CH3 or
N
0
| HO” CH‘CH/CH2 @/
)

OH (7-ethoxycoumarin
(N-acetyl Neuraminic Acid) HO HO
HO—CH, /
o] HO
HOm- g, OH
CH; or

HiC N N O or
1o )¢ 7 \(
(methyl alpha-D-mannopyranoside) P NH
CHj H;C N
/ / |
N/ N ’
>—<j>— NH, or Q{) or (riboflavin)
HN _N\

NH,
O
(6-aminonicotinamide) (nicotine) \N Z | H
N
0 \N W'
(6] N |
H3C\N)J\N/CH3 0) N/ HOCH, o or )\ N or
H  HO o N
H H
NH)YKO or N 0 o oH H
—N (cytarabine) (xanthine)
~ o OH
(theophylline) (hydantoin) | OH
S
0, N/ or ™~ or

OH OH

(theobromine) (inosine) (thiosalicyclic acid)
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-continued

CH; / y
AN A N
SeoWsNsS

(7-amino-4-methylcoumarin)

N/ I I|\T
or =0 o 2z or
sMoale

(imidazole) (thiazole)

b—o—

(6}
(oxazole) (succinimidy! ester) (pyridine)
or or
wi CFF/
| -
H
(benzimidazole) (benzoxazole)
i
S

(2-(2-aminophenyl)-benzothiazole)

i
S
NH; o
(2-(4-aminophenyl)-benzothiazole)
NO,
wl (>
) &
S or Cl N Cl or

(benzothiazole) (2,6-dichloro-4-nitropyridine)

NO,
b\ m
F F
H;C T CH; or T or

(2,6-dimethyl-4-nitropyridine) (quinoline)
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-continued
O
O H
H/ - or | \ OH or
=
i
(pyridoxine (Vitamin B6)) (nicotinic acid (naicin))
O
H
| \ N/
P H

T
(nicotinamide)

and wherein

R! is, independently, NH,, NH, NR* NHR* N(R*),, NR?,
NHR’, N(R®),, or NR*R?;

R? and R? are, independently, H, —OH, C,_, alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, heterocy-
cloalkyl, heteroaryl, arylcarbonyl, and heteroarylcarbonyl,
any of which can be optionally substituted with alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, heterocy-
cloalkyl, heteroaryl, arylcarbonyl, and heteroarylcarbonyl;
R* and R® are, independently, H or C,_ 4 alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, heterocy-
cloalkyl, heteroaryl, arylcarbonyl, and heteroarylcarbonyl or
R*and R® together form a cycloalkyl, cycloalkoxy, aryl, ary-
loxy, heterocycloalkyl, heteroaryl, arylcarbonyl, and het-
eroarylcarbonyl, any of which can be optionally substituted
with alkyl, alkoxy, cycloalkyl, aryloxy, cycloalkoxy, aryl,
heteroalkyl, heterocycloalkyl, heteroaryl, arylcarbonyl, and
heteroarylcarbonyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof.

[0031] Inoneembodiment, X andY can be, independently,
chlorine (Cl), bromine (Br) or iodine (I). In an exemplified
embodiment, X is Cl and Y is Cl.

[0032] As used herein, alkyl means straight or branched
chain, saturated or mono- or polyunsaturated hydrocarbon
groups having from 1 to 20 carbon atoms and C,_, alkyl
means straight or branched chain alkyl groups containing
from one up to X carbon atoms. For example, C,_ alkyl
means straight or branched chain alkyl groups containing
from one up to 6 carbon atoms. Alkoxy means an alkyl-O—
group in which the alkyl group is as previously described.
Cycloalkyl includes a nonaromatic monocyclic or multicy-
clic ring system, including fused and spiro rings, of from
about three to about 10 carbon atoms. A cyclic alkyl may
optionally be partially unsaturated. Cycloalkoxy means a
cycloalkyl-O— group in which cycloalkyl is as defined
herein. Aryl means an aromatic monocyclic or multicyclic
carbocyclic ring system, including fused and spiro rings,
containing from about six to about 14 carbon atoms. Aryloxy
means an aryl-O— group in which the aryl group is as
described herein. Alkylcarbonyl means a RC(O)— group
where R is an alkyl group as previously described. Alkoxy-
carbonyl means an ROC(O)— group where R is an alkyl
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group as previously described. Cycloalkylcarbonyl means an
RC(O)— group where R is a cycloalkyl group as previously
described. Cycloalkoxycarbonyl means an ROC(O)— group
where R is a cycloalkyl group as previously described.
[0033] Heteroalkyl means a straight or branched-chain
having from one to 20 carbon atoms and one or more heteroa-
toms selected from nitrogen, oxygen, or sulphur, wherein the
nitrogen and sulphur atoms may optionally be oxidized, i.e.,
in the form of an N-oxide or an S-oxide. Heterocycloalkyl
means a monocyclic or multicyclic ring system (which may
be saturated or partially unsaturated), including fused and
spiro rings, of about five to about 10 elements wherein one or
more of the elements in the ring system is an element other
than carbon and is selected from nitrogen, oxygen, silicon, or
sulphur atoms. Heteroaryl means a five to about a 14-mem-
bered aromatic monocyclic or multicyclic hydrocarbon ring
system, including fused and spiro rings, in which one or more
of the elements in the ring system is an element other than
carbon and is selected from nitrogen, oxygen, silicon, or
sulphur and wherein an N atom may be in the form of an
N-oxide. Arylcarbonyl means an aryl-CO-group in which the
aryl group is as described herein. Heteroarylcarbonyl means
a heteroaryl-CO-group in which the heteroaryl group is as
described herein and heterocycloalkylcarbonyl means a het-
erocycloalkyl-CO-group in which the heterocycloalkyl group
is as described herein. Aryloxycarbonyl means an ROC(O)-
group where R is an aryl group as previously described.
Heteroaryloxycarbonyl means an ROC(O)-group where R is
a heteroaryl group as previously described. Heterocy-
cloalkoxy means a heterocycloalkyl-O-group in which the
heterocycloalkyl group is as previously described. Heterocy-
cloalkoxycarbonyl means an ROC(O)-group where R is a
heterocycloalkyl group as previously described.

[0034] Examples of saturated alkyl groups include, but are
not limited to, methyl, ethyl, N-propyl, isopropyl, N-butyl,
tert-butyl, isobutyl, sec-butyl, N-pentyl, N-hexyl, N-heptyl,
and N-octyl. An unsaturated alkyl group is one having one or
more double or triple bonds. Unsaturated alkyl groups
include, for example, ethenyl, propenyl, butenyl, hexenyl,
vinyl, 2-propynyl, 2-isopentenyl, 2-butadienyl, ethynyl,
1-propynyl, 3-propynyl, and 3-butynyl. Cycloalkyl groups
include, for example, cyclopentyl, cyclohexyl, 1-cyclohex-
enyl, 3-cyclohexenyl, and cycloheptyl. Heterocycloalkyl
groups include, for example, 1-piperidinyl, 2-piperidinyl,
3-piperidinyl, 3-morpholinyl, 4-morpholinyl, tetrahydrofu-
ran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl, tetrahy-
drothien-3-yl, 1-piperazinyl, 2-piperazinyl, and 1,4-diazabi-
cyclooctane. Aryl groups include, for example, phenyl,
indenyl, biphenyl, 1-naphthyl, 2-naphthyl, anthracenyl, and
phenanthracenyl. Heteroaryl groups include, for example,
1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, furyl, thienyl, imidazolyl,
oxazolyl, thiazolyl, pyrazolyl, pyridyl, indolyl, quinolinyl,
isoquinolinyl, benzoquinolinyl, carbazolyl, and diaza-
phenanthrenyl.

[0035] As used herein, halogen means the elements fluo-
rine (F), chlorine (Cl), Bromine (Br), and iodine (I).

[0036] The subject platinum (IV) complexes can be pre-
pared using standard chemical synthesis methods and mate-
rials known in the art.

[0037] Compounds of the subject invention also include
physiologically-acceptable salts of the subject platinum com-
plexes. Physiologically-acceptable salts includes salts of the
platinum complexes of the invention which are prepared with
acids or bases, depending on the particular substituents found
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on the subject complexes described herein. Examples of
physiologically-acceptable base addition salts include
sodium, potassium, calcium, ammonium, or magnesium salt.
Examples of physiologically-acceptable acid addition salts
include hydrochloric, hydrobromic, nitric, phosphoric, car-
bonic, sulphuric, and organic acids like acetic, propionic,
benzoic, succinic, fumaric, mandelic, oxalic, citric, tartaric,
maleic, and the like. Physiologically-acceptable salts of plati-
num complexes of the invention can be prepared using con-
ventional techniques.

[0038] It will be appreciated by those skilled in the art that
certain of the platinum complexes of the invention may con-
tain one or more asymmetrically substituted carbon atoms
which can give rise to stereoisomers. It is understood that the
invention extends to all such stereoisomers, including enan-
tiomers, and diastereoisomers and mixtures, including race-
mic mixtures thereof.

[0039] Specific examples of platinum complexes useful in
the subject invention are shown below:

CPA-1
1, NO2
H,C—N cl
AN
| e
H C—N/l \c1
2!
, Cl
CPA-7
NO,
3N, ‘ cl
3 N/
Pt
H N/I \01
T a

[0040] Methods of the invention comprise contacting a cell
sample with a platinum complex and determining the level of
uptake of the platinum complex into the cells. In one embodi-
ment, a platinum complex of the invention is detected using
an antibody that binds specifically to an epitope of the STAT
protein. In another embodiment, a platinum complex of the
invention is detected using an antibody that binds specifically
to an immunogenic or antigenic determinant that has been
conjugated to a platinum complex of the invention. Binding
of'the antibody to a platinum complex of the invention can be
detected directly by using an antibody labeled directly or
indirectly with a detectable label. In one embodiment, an
antibody can be directly labeled by conjugating or coupling a
detectable label, such as fluorescein, to the antibody. In a
further embodiment, an antibody can be indirectly labeled by
conjugating or coupling a moiety to the antibody that binds
specifically to another moiety that comprises a detectable
label. For example, an antibody can be conjugated with a
biotin binding moiety such as avidin or streptavidin and then
contacted with biotin that comprises a detectable label, such
as fluorescein. Alternatively, the antibody can be detected
using a second antibody that binds to the antibody bound to
the platinum complex, wherein the second antibody is labeled
directly or indirectly with a detectable label.

[0041] Antibodies contemplated within the scope of the
invention include both polyclonal and monoclonal antibod-
ies. Preferably, the antibody is a monoclonal antibody, or an
antigen binding fragment thereof. Antigen binding fragments
include, but are not limited to, F(ab'),, Fab', Fab, and Fv, and
can be prepared using standard methods known in the art. The
antibody can be derived from any animal capable of produc-
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ing antibodies to a platinum complex of the invention, or an
immunogenic subunit thereof, and include, for example, pri-
mate, mouse, rat, goat, sheep, pig, and cow. Preferably, if the
antibody is to be administered to humans, the antibody is a
human antibody or is a “humanized” antibody derived from a
non-human animal. Methods for humanizing non-human
antibodies are known in the art and have been described in
U.S. Pat. Nos. 5,530,101, 5,585,089; 5,693,762; 6,180,370;
and 6,407,213. Antibodies of the invention can be prepared
using standard techniques known in the art. In one embodi-
ment, antibodies are prepared by immunizing an animal with
a platinum complex of the invention, or an immunogenic
subunit thereof. Monoclonal antibodies can be prepared using
standard methods known in the art (Kohler et al., 1975).

[0042] Ina further embodiment, a platinum complex of the
invention can be detected using a polypeptide or a peptide that
binds specifically to the platinum complex. Polypeptides and
peptides that bind specifically to a particular platinum com-
plex ofthe invention can be identified using standard methods
in the art including, for example, screening of combinatorial
libraries of peptides or phage display libraries. Methods and
materials for preparing and screening combinatorial and
phage display libraries are well known in the art (U.S. Pat.
Nos. 5,432,018; 5,821,047; and 5,223,409). A peptide or
polypeptide that binds specifically to a platinum complex of
the invention can be detected by labeling directly or indirectly
the polypeptide or peptide with a detectable label. Alterna-
tively, a polypeptide or peptide bound to a platinum complex
of the invention can be detected using an antibody that binds
specifically to the polypeptide or peptide. The antibody can
then be detected as described herein, e.g., by detecting a
detectable label that is conjugated or otherwise bound to the
antibody, or by using an antibody labeled with a detectable
label.

[0043] In a still further embodiment, a platinum complex
can be detected using a molecularly imprinted polymer (MIP)
(Kriz et al., 1997) that has binding specificity for the platinum
complex, or a portion thereof. MIPs are polymers that possess
binding cavities with functional groups arranged in a comple-
mentary fashion to regions on a target analyte (Wu 2000;
Byme et al. 2002; Uezu et al. 1999). MIPs having binding
specificity to a platinum complex useful in the subject inven-
tion can be prepared using standard methods and reagents
known in the art (U.S. Pat. Nos. 5,821,311; 5,872,198; 5,959,
050; 5,814,223; 5,630,978; and 5,916,445, and published
U.S. Patent Application No. 20040072373). An MIP can be
directly or indirectly labeled with a detectable label as
described herein.

[0044] In one embodiment, the platinum complex itself is
detectable by virtue of a substituent of the complex. For
example, the complex designated herein as CPAS51 can be
detected by virtue of fluorescent emission from the luminol
substituent where the complex is exposed to appropriate con-
ditions. In a further embodiment, a detectable label may be
coupled or conjugated either directly to a platinum complex
of the invention, or indirectly, through an intermediate, such
as, for example, a linker molecule. Linker molecules are
known in the art. In another embodiment, a detectable label is
directly coupled or conjugated to a binding moiety, such as an
antibody, polypeptide, peptide or MIP, that binds to a plati-
num complex of the invention, or indirectly, though an inter-
mediate (e.g., a linker molecule) using techniques known in
the art. In one embodiment of the present invention, a detect-
able label can be directly, bound to the binding moiety that
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binds to a platinum complex of the invention. If the detectable
label is to be directly bound, the label may comprise a func-
tional group which is capable of binding to the binding moiety
used with the invention. Alternatively, the detectable label
may be indirectly bound, for example, using an avidin-biotin
or streptavidin-biotin bridge wherein the avidin or biotin is
labeled with a detectable label. In one embodiment, an anti-
body, polypeptide, peptide or MIP of the invention is conju-
gated with avidin and the detectable label is conjugated with
biotin.

[0045] Detectable labels that can be used with the present
invention include, but are not limited to, enzymes, radioiso-
topes, chemiluminescent and bioluminescent reagents, and
fluorescent moieties. Enzymes that can be used include but
are not limited to lucerifase, beta-galactosidase, acetylcho-
linesterase, horseradish peroxidase, glucose-6-phosphate
dehydrogenase, and alkaline phosphatase. If the detectable
label is an enzyme, then a suitable substrate that can be acted
upon by the enzyme can be used for detection and measure-
ment of enzyme activity. In one embodiment, if the detectable
label is a peroxidase, the substrate can be hydrogen peroxide
(H,0O,) and 3-3' diaminobenzidine or 4-chloro-1-naphthol
and the like. Other substrates suitable for use with other
enzymes are well known in the art. An example of a lumines-
cent material includes luminol Examples of bioluminescent
materials include, but are not limited to, luciferin, green fluo-
rescent protein (GFP), enhanced GFP (Yang et al., 1996), and
aequorin. Fluorescent moieties include, but are not limited to,
umbelliferone, fluorescein, fluorescein isothiocyanate, Cas-
cade Blue, rhodamine, dichlorotriazinylamine fluorescein,
dansyl chloride, Texas Red, Oregon Green, cyanines (e.g.,
CY2, CY3, and CY5), allophycocyanine or phycoerytbrin.
Isotopes that can be used include, but are not limited to, **°1,
14, 358, and *H.

[0046] The subject invention also concerns methods for
detection and quantification of STAT protein expression
using a platinum complex of the present invention. In one
embodiment, the STAT protein is STAT3. In one embodi-
ment, a sample to be assayed for STAT protein is contacted
with a platinum complex of the invention. Interaction of the
STAT protein and the platinum complex is then detected. In
one embodiment, the platinum complex is labeled with a
detectable label. In another embodiment, the platinum com-
plex is detected using a binding moiety, such as an antibody,
polypeptide, peptide or MIP that binds specifically to the
platinum complex. The subject invention can be used to
monitor a person or animal for the onset, progression, or
regression of a condition characterized by abnormal levels of
STAT protein expression. Increased expression of a STAT
protein relative to an earlier measurement or to a control
measurement is indicative of onset or progression of a con-
dition associated with abnormal STAT protein expression,
such as an oncological, inflammatory, or neurological disor-
der. Methods of the invention include screening a patient who
may have an oncological or inflammatory disorder. In one
embodiment, cells to be tested are obtained from the patient
and the level of STAT expressed in the cells is determined by
contacting the cells with a platinum complex of the invention.
Thelevel of platinum complex associated with STAT proteins
is then determined. The higher the levels of expression of a
STAT protein, the higher the level of uptake of the platinum
complex into the cell. The patient can be a human or other
mammal, such as a primate (monkey, chimpanzee, ape, etc.),
dog, cat, cow, pig, or horse, or other animals having an onco-
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logical disorder. Means for administering and formulating
platinum complexes for administration to a patient are known
in the art, examples of which are described herein. Oncologi-
cal disorders include cancer and/or tumors of the bone, breast,
kidney, mouth, larynx, esophagus, stomach, testis, cervix,
head, neck, colon, ovary, lung, bladder, skin, liver, muscle,
pancreas, prostate, blood cells (including lymphocytes), and
brain. Inflammatory disorders include arthritis, multiple scle-
rosis, lupus, Crohn’s disease, and related neurological and
inflammatory connective tissue diseases (e.g., Sjogren’s syn-
drome). Neurological disorders include Alzheimer’s disease.

[0047] One embodiment of the invention concerns methods
for diagnosis of an oncological disorder in a patient and for
assessing aggressiveness (i.e., potential for metastasis) of the
cancer or tumor of the disorder. The subject invention can be
used to determine the level of a STAT protein expressed by a
cancer or tumor cell of a patient. It is known that the more
aggressive the cancer or tumor cell, the greater the level of
expression of STAT proteins, such as STAT3. Thus, cancer or
tumor cells of a patient can be screened using the materials
and methods of the invention to determine the level of expres-
sion of a STAT protein associated with the cancer or tumor
cells. An ordinarily skilled clinician can then determine,
based upon the level of STAT expression observed, the
aggressive potential of the cancer or tumor cells and can
determine the most appropriate treatment protocol for the
particular cancer or tumor. For example, a cancer or tumor
cell that is determined to be highly aggressive (i.e., to have a
high potential for metastasis in the patient’s body) may sug-
gest to the clinician to treat the patient with a more aggressive
therapeutic protocol (e.g., radiation, surgery, chemotherapy,
etc.) than, for example, a patient with a cancer or tumor that
has been determined to have a relatively low aggressive
potential.

[0048] In one embodiment, the method comprises contact-
ing a cell with a platinum complex of the invention and
detecting the platinum complex associated with a STAT pro-
tein. The cell can be a cell from a mammal, including human,
monkey, chimpanzee, ape, dog, cat, horse, cow, or pig. Plati-
num complexes of the invention can be delivered to a cell
either through direct contact with the cell or via a carrier
means. Carrier means for delivering compositions to cells are
known in the art and include, for example, encapsulating the
platinum complex in a liposome moiety. Another means for
delivery of a platinum complex of the invention to a cell
comprises attaching the platinum complexes to a protein or
nucleic acid that is targeted for delivery to the target cell.
Published U.S. Patent Application Nos. 20030032594 and
20020120100 disclose amino acid sequences that can be
coupled to another composition and that allows the compo-
sition to be translocated across biological membranes. Pub-
lished U.S. Patent Application No. 20020035243 also
describes compositions for transporting biological moieties
across cell membranes for intracellular delivery.

[0049] The detection of a platinum complex of the inven-
tion within a patient body or tissue sample can be accom-
plished using standard techniques known in the art. For
example, if the presence of a platinum complex is to be
detected using histological means, a tissue or cell sample can
be suitably prepared for contact with a platinum complex. The
sample can then be suitably prepared and the presence of
platinum complex detected using a binding moiety, such as an
antibody, polypeptide, peptide or MIP, that can bind to the
platinum complex as described herein. In one embodiment,
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the binding moiety comprises a detectable label suitable for
use with histological techniques, e.g., an enzyme or a fluo-
rescent label.

[0050] If the presence of a platinum complex is to be
detected by imaging methods, such as by detection of radia-
tion (scintigraphic imaging) or magnetic spin (magnetic reso-
nance imaging), a detectable label can be used that comprises
a radioisotope or a magnetic resonance (MR) enhancing
agent. Magnetic resonance enhancing agents, such as Gado-
linium (Gd) and Cobalt (Co), and the preparation thereof,
have been described in U.S. Pat. Nos. 5,101,827, 5,059,415;
and 6,534,039. In one embodiment, a moiety that binds to a
platinum complex, such as an antibody, polypeptide, peptide
or MIP, comprises aradiolabel or MR enhancing agent. Meth-
ods for preparing a platinum complex binding moiety that
comprises a radioisotope or MR enhancing agent are known
in the art (see, for example, U.S. Pat. Nos. 5,101,827; 5,059,
415; 6,017,514; and 6,534,039). The imaging can be per-
formed in vivo or in vitro, depending on the tissue or cells to
be screened.

[0051] Detection and quantification of STAT protein in a
sample can also be accomplished using flow cytometry. Flow
cytometric methods and reagents for detection of an analyte
in a sample are well known in the art.

[0052] In vivo application of the subject platinum com-
plexes, and compositions containing them, can be accom-
plished by any suitable method and technique presently or
prospectively known to those skilled in the art. The subject
platinum complexes can be formulated in a physiologically-
or pharmaceutically-acceptable form and administered by
any suitable route known in the art including, for example,
oral, nasal, rectal, and parenteral routes of administration. As
used herein, the term parenteral includes subcutaneous, intra-
dermal, intravenous, intramuscular, intraperitoneal, and
intrasternal administration, such as by injection. Administra-
tion of the subject platinum complexes of the invention can be
a single administration, or at continuous or distinct intervals
as can be readily determined by a person skilled in the art.
[0053] The compounds of the subject invention can also be
administered utilizing liposome technology, slow release
capsules, implantable pumps, and biodegradable containers.
These delivery methods can, advantageously, provide a uni-
form dosage over an extended period of time. The platinum
complexes of the invention can also be administered in their
salt derivative forms or crystalline forms.

[0054] Platinum complexes of the subject invention can be
formulated according to known methods for preparing physi-
ologically acceptable compositions. Formulations are
described in detail in a number of sources which are well
known and readily available to those skilled in the art. For
example, Remington’s Pharmaceutical Science by E. W.
Martin describes formulations which can be used in connec-
tion with the subject invention. In general, the compositions
of'the subject invention will be formulated such that an effec-
tive amount of the platinum complex is combined with a
suitable carrier in order to facilitate effective administration
of the composition. The compositions used in the present
methods can also be in a variety of forms. These include, for
example, solid, semi-solid, and liquid dosage forms, such as
tablets, pills, powders, liquid solutions or suspension, sup-
positories, injectable and infusible solutions, and sprays. The
preferred form depends on the intended mode of administra-
tion and therapeutic application. The compositions also pref-
erably include conventional physiologically-acceptable car-
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riers and diluents which are known to those skilled in the art.
Examples of carriers or diluents for use with the subject
platinum complexes include ethanol, dimethyl sulfoxide,
glycerol, alumina, starch, and equivalent carriers and dilu-
ents. To provide for the administration of such dosages for the
desired therapeutic treatment, compositions of the invention
will advantageously comprise between about 0.1% and 99%,
and especially, 1 and 15% by weight of the total of one or
more of the subject platinum complexes based on the weight
of the total composition including carrier or diluent.

[0055] Thesubject invention also concerns a kit comprising
in one or more containers at least one platinum complex
useful in the subject invention. In one embodiment, the plati-
num complex is labeled with a detectable label. In another
embodiment, where the platinum complex is provided in
unlabeled form, the kit can optionally further comprise a
detectable label that can be coupled, conjugated or otherwise
bound to the platinum complex. In yet a further embodiment,
the kit comprises an unlabeled platinum complex and a moi-
ety that can bind to the platinum complex. In a specific
embodiment, the binding moiety is an antibody, polypeptide,
peptide, or molecularly imprinted polymer that is capable of
binding to the platinum complex. Optionally, the binding
moiety can be provided with a detectable label already bound
to the moiety, or if the binding moiety is provided in unlabeled
form, the kit can comprise a detectably labeled moiety that
can bind to the unlabeled binding moiety or the kit can com-
prise a detectable label that can coupled, conjugated or oth-
erwise bound to the unlabeled binding moiety.
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[0056] All patents, patent applications, provisional appli-
cations, and publications referred to or cited herein are incor-
porated by reference in their entirety, including all figures and
tables, to the extent they are not inconsistent with the explicit
teachings of this specification.

Materials and Methods

[0057] Following are examples which illustrate procedures
for practicing the invention. These examples should not be
construed as limiting. All percentages are by weight and all
solvent mixture proportions are by volume unless otherwise
noted.

Example 1

[0058] Two syngeneic variants of murine pancreatic cell
lines were compared. The H7 cell line expresses high levels of
STAT3 while the H2 line has been genetically transformed to
express low levels of STAT3. Cell lines were maintained in
DMEM with 10% FBS, L-glutamine, and 100 w/mL pen-
strep. These were maintained in culture flasks incubated at
37° C. and 5% CO,.

Fluorescence Microscopy

[0059] Approximately 10° cells were placed in individual
wells of 24 well plates and treated at 25 uM concentration of
various platinum complexes. Stock platinum complexes of
250 uM concentrations were prepared in 20% DMSO with
standard media. 100 uL. of this stock was added to each well
together with 900 uL of counted cells in media. After 36 hours
of treatment, contents of each well were removed and cells
were gently washed five times with PBS. Cells were then
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scraped from the growth surface or collected by treatment
with trypsin and wet-mounted in PBS on a glass slide with
glass cover slip. Cells were then viewed on a Leica Inverted
Fluoroscope and photographs were taken with an attached 35
mm Nikon camera with 400 ISO film. Excitation wavelengths
were estimated for each compound, based upon their ligands,
and the appropriate wavelength range was selected for each
complex before viewing.

TABLE 2
Results shown

Cell line* Drug Mag Upper Lower in Figure

Panc H2 ~ CPAS51 =HK110  640x Fluor Light 1A and 1B
(Luminol)

Panc H2 ~ CPAS1 =HK110  400x Light  Fluor 2A and 2B
(Luminol)

Panc H2  CPAS1 =HK110  400x Light  Fluor 3Aand 3B
(Luminol)

Panc H7  CPAS1 =HK110  400x Light  Fluor 4A and 4B
(Luminol)

Panc H7  CPAS1 =HKI110  400x Light  Fluor 5A and 5B
(Luminol)

Panc H7 CPAS1 =HK110 400x Light Fluor 6A and 6B
(Luminol)

Panc H7 CPAS1 = HK110 400x Light Fluor 7A and 7B
(Luminol)

H2 expresses low levels of STAT3 whereas H7 expresses high levels

[0060] It should be understood that the examples and
embodiments described herein are for illustrative purposes
only and that various modifications or changes in light thereof
will be suggested to persons skilled in the art and are to be
included within the spirit and purview of this application. In
addition, any elements or limitations of any invention or
embodiment thereof disclosed herein can be combined with
any and/or all other elements or limitations (individually or in
any combination) or any other invention or embodiment
thereof disclosed herein, and all such combinations are con-
templated with the scope of the invention without limitation
thereto.
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121. A platinum complex having the structure shown in
formula IA or IB:

aa)

)

wherein

X andY are, independently, any halogen, —NO,, —ONO,
or the structure:

I
—o—c—T@—cmcmcmz
H
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or X andY together form the structure:

e} o)
/
_NH2 I'(I:Z_HZ
\ / \
Cc= or —N CH—OH or
N/ \c N/
| g o H
OH —Cl)
H
)it /O or /O,
—N—c% —O—T/
—O—NH THZ
—o0—c¢C
X
0

R'is —NO,, —ONO, Cl, Bror F;

R? is any halogen, —OH, —ONO, —ONO,, —COR'®,
—OPO,R"R", —0SO,H, —0SeOOH, —SeOOH,
—AsO,, —O0AsO,, —NR!R! _NHR'R,
—OOCR*", alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl, or the structure:

—O0—B

any of which can be substituted with any halogen, —NH,,
—COOH, —OH, alkoxy, cycloalkoxy;

R? is, independently, —NH,, —NHR’, —NH,R’, —NH
(R"),, or —N(R")s;

R7 is H, C,_¢ alkyl, alkoxy, or aryl, any of which can be
optionally substituted with any halogen, —NO,, or
—COOH;

R'® and R' are, independently, H, —NH,, —OH,
—NHR’, —N(R”),, CONHR”, CON(R"),, C,_¢ alkyl,
aryl, or heteroaryl, any of which can be optionally sub-
stituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
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aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

or a pharmaceutically acceptable salt thereof.

122. The platinum complex according to claim 1, wherein
X andY are, independently, selected from the group consist-
ing of F, CI, Br, and I.

123. The platinum complex according to claim 1, wherein
X andY are both Cl.

124. The platinum complex according to claim 1, wherein
R'is —NO,.

125. The platinum complex according to claim 1, wherein
R®is — NI,.

126. A platinum complex having the structure shown in
formula II:

1

NE
¢ —RS R*
X
CRSR? \Pt/
( )Vl ~
| 6/'5 Y
RIS/%_R R

wherein

X andY are, independently, any halogen, or the structure:

0 CH;

—o—ll/—(:34<j>—CHZCH(CH3)2

H

or X andY together form the structure:
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-continued
—NH, Péz_}éz
\ / \
C=0 o —N CH—OH  or
N/ \C N/
[ >u M
OH —(|3
H
O or O;

H ]
_N_T4 _O_T%
—O0—NH THZ

0—cC
o
R*is —NO, or—ONO;
R®> is any halogen, —OH, —ONO, —ONO,,

—OPO,R'R"!, —0SO;H, —0SeOOH, —SeOOH,
—AsO,, —OAsO,, —NR'“R', —NHRR',
—OOCR", alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl, or the structure:

—O0—2B >
\O

any of which can be substituted with any halogen, —NH,,
—COOH, —OH, orY and R® form the structure:

—O0—NH
—N—C
L X,

or X andY together form the structure:

O.
H 2%
—N—c%
—0—NH
H

R® is, independently, NH,, NH, NHR’, N(R7),, NHR®,
N(R?®),, NHR’, N(R®),, or NR*R?;

R7 is H, C, 4 alkyl, alkoxy, aryl, any of which can be
optionally substituted with any halogen, —NO,, or
—COOH;
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R® and R? are, independently, H, C, _ alkyl, or —OH, any
of which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

R'® and R!'! are, independently, H, —NH,, —OH,
—NHR’, —N(R”),, CONHR’, CON(R"),, C, ¢ alkyl,
aryl, or heteroaryl, any of which can be optionally sub-
stituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'?and R'* are, independently, H or C,_4alkyl, or R** and
R'? together form an aryl, cycloalkyl, heterocycloalkyl,
or heteroaryl, any of which can be optionally substituted
with any halogen, —COOH, —OH, —NO,, —NH,,
alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof.

127. The platinum complex according to claim 126,
wherein X and Y are, independently, selected from the group
consisting of F, Cl, Br, and 1.

128. The platinum complex according to claim 126,
wherein X and Y are both CI.

129. The platinum complex according to claim 126,
wherein R* is —NO,.

130. The platinum complex according to claim 126,
wherein R is —NH,.

131. A platinum complex having the structure shown in
formula III or formula IVA or IVB:

(I

)2
RIZ—C—RS X
((|:R8R9)\ Pt/
5 \
RI3 é _Rs/ Y
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-continued
. (IVA)
R X
\.7
/N
(IVB)

wherein
XandY are, independently, any halogen, —NO,,—ONO,
or X and Y together form the structure:

0 or o or
0 /
O 6}
/
H, H
C —C
—NH, /\
—N CH—OH
/C=O or \C / or
| " -9
OH |
H
O
O CH.
H = 2
—N—c7 |
—0—C,
—O—NH or \O;

RS is, independently, Cl, Br, F, NO,, ONO, NHR®, NH,,
NHR'?, NR*?, N(R'?),, NHR'*, NR**, N(R"®),, or
NRI2R3;

R® and R? are, independently, H, C,_ alkyl, or —OH, any
of which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

R'?and R*'? are, independently, H, C, ¢ alkyl, or —OH, or
R'? and R'? together form an aryl, cycloalkyl, heterocy-
cloalkyl, or heteroaryl, any of which can be optionally
substituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof.
132. The platinum complex according to claim 131,

wherein X and Y are, independently, selected from the group
consisting of F, Cl, Br, and 1.

Jul. 29, 2010

133. The platinum complex according to claim 131,

wherein X andY are both CI.

134. A platinum complex having the structure shown in

formula VA or VB or formula VI:

NO VA
2
NP
PRI
| ~y

;N
;N

(VB)
NO,
N | _X
v | S,
" (VD
R! leloZ
X
P
(CRZRY), Pt
n/ | >y

R! A

wherein

X andY are, independently, any halogen, —OH, H,0O, or
—SO(CH,),;

or X andY together form the structure:

—0 or o or
—0 /
O 6}
/
H, H
Cc —C
—NH, / \
\ —N CH—OH
/C=O or \C or
| " ?
OH |
H
0}
=z
(0] CH
H = 2
—0—C
—O—NH or %O;

and A can be any of the following:

H;C N CH;
x
H . H or
SN N* N
H
“Cl
(safranin)
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21
-continued -continued
CH; TH3 /CH3 /
“Cl 0 N —N
N S NZ
H3C/ g \CH3 * >_</j\>7 . " Q{} i
_ H,N —N
N \
(methylene blue) (6-aminonicotinamide) (nicotine)
— O
TH3 HO—CH,
HzC )]\ CH;3 O
o N e Sy N~ N
| |N HO OH /g
s N ) "a 0 NH \ (0] or N (6] or
HC T HO N H
==N
% CH; or / CH; or ~
(caffeine) (N-acetyl galactosamine) (theophylline) / (hydantoin)
HO—CH,
2 O, N

0 \]¢O
HOmm- OH

N AN
E a2 CH3 or
HO N \— N
/ CH;z or (theobromine)

NH,
(N-acetyl glucosamine)

CH;

HO—CH, OH or NZ CHZ\N+
| A U

0 HiC N <

/ |

HOwse- CH,CH,0H or

HO (thiamine hydrochloride)
CHj
2 OH (6] |
NH O
HO
H;C—C—C—OH or
HO on ClH
(naringin) (alpha-aminoisobutyric acid)

O, / CHj3 or
. N
N\
)

(7-ethoxycoumarin

HO
HO
OH
(N-acetyl Neuraminic Acid) HO
OH
HO—CH, /
(6]
H;C N N O or
HOmue- e} =z
CH; or = NH
H;C N
HO OH |
(methy! alpha-D-mannopyranoside) o]

(riboflavin)
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-continued -continued

NH, NO,
Ny A 9 " N x
PR g @

o | W S or Cl T Cl

N or
H HO . ) .
H benzothlazole) (2,6-dichloro-4-nitropyridine)
H H
OH H
(cytarabine) (xanthine)
o} OH \
on |
| -
S or T

N
K | = N or ™~ or
N J (2,6-dimethyl-4- nit_ropyridine) (quinoline)

HOCH,
el N
H H (6]
H o H
OH or X OH
(inosine) (thiosalicyclic acid) |
P
\_ i
m ) ) (pyridoxine (Vitamin B6)) (nicotinic acid (naicin))
: (6]

H
e
(7-amino-4-methylcoumarin) (imidazole) (thiazole) | N N
| -z "
o | T
é N
{ ) o F | or (nicotinamide)
AN
and wherein
Tie s 4 4 4 5
(oxazole) (succinimidyl ester) (pyridine) R'is, 1n§1epen(iently, NHﬁ’ I;IH’ NR", NHR", N(R )2’ NR®,
NHR?, N(R”),, or NR*R>;
T
N/ N/ R? and R? are, independently, H, —OH, C,_, alkyl, alkoxy,
| J | J cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
o erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
| carbonyl, any of which can be optionally substituted
H with alkyl, alkoxy, cycloalkyl, aryloxy, cycloalkoxy,
(benzimidazole) (benzoxazole) aryl, heteroalkyl, heterocycloalkyl, heteroaryl, arylcar-
- bonyl, and heteroarylcarbonyl;
N NH,

| | R* and R independently, independently, H or C,_, alkyl,

alkoxy, cycloalkyl, aryloxy, cycloalkoxy, aryl, het-
S eroalkyl, heterocycloalkyl, heteroaryl, arylcarbonyl,
and heteroarylcarbonyl or R* and R® together form a
cycloalkyl, cycloalkoxy, aryl, aryloxy, heterocycloalkyl,
heteroaryl, arylcarbonyl, and heteroarylcarbonyl, any of

(2-(2-aminophenyl)-benzothiazole) which can be optionally substituted with alkyl, alkoxy,

N/ cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
| | erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
carbonyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof.

NHz or 135. The platinum complex according to claim 134,

(2-(4-aminophenyl)-benzothiazole) wherein X and Y are, independently, selected from the group
consisting of F, Cl, Br, and 1.



US 2010/0190180 Al
23

136. The platinum complex according to claim 134,
wherein X and Y are both Cl.
137. A method for screening for the level of expression of
a STAT protein in a cell, said method comprising contacting
a cell with a composition comprising:
a) a platinum complex having the structure shown in for-
mula IA or IB:

aa)

wherein
X andY are, independently, any halogen, —NO,, —ONO,
or the structure:

CH;

T
—O—C—T‘@fCHZCH(CHm

H

or X andY together form the structure:

—O0
—0 or or
/O
/O 6}

—NH, Péz_}éz
/ \
C=0 or —N CH—OH or
N/ \C N/
| Su A
OH —(|3
H
O or O
H = =
_N_T/ _O_(lj z
—O0—NH THZ
—0—¢C
\O

R'is —NO,, —ONO, Cl, Br or F;

R? is any halogen, —OH, —ONO, —ONO,, —COR*®,
—OPO,RR", —0SO,H, —0SeOOH, —SeOOH,
—AsO,, —OAsO,, —NR'R'", —NHR'"R',
—OOCR", alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
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heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl, or the structure:

)
—o0—n ;
~o

any of which can be substituted with any halogen, —NH,,
—COOH, —OH, alkoxy, cycloalkoxy;

R? is, independently, —NH,, —NHR”, —NH,R?, —NH
(R7),, or —N(R")s;

R7 is H, C,_, alkyl, alkoxy, or aryl, any of which can be
optionally substituted with any halogen, —NO,, or
—COOH;

R' and R'' are, independently, H, —NH,, —OH,
—NHR’, —N(R"),, CONHR’, CON(R"),, C, 4 alkyl,
aryl, or heteroaryl, any of which can be optionally sub-
stituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

or a pharmaceutically acceptable salt thereof;, or

b) a platinum complex having the structure shown in for-
mula II:

an

RIZ
H
NC—rS R*
X
7~
(CR®R?), PE__
Y
/é —RS¢ RS
RBTH

wherein
X andY are, independently, any halogen, or the structure:

0 CH

1
_O_C_T CH,CH(CHj),

H
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or X andY together form the structure: R® is, independently, NH,, NH, NHR?, N(R"),, NHR?,
N(R®),, NHR?, N(R”),, or NR*R”;

R7 is H, C,_, alkyl, alkoxy, aryl, any of which can be

0 or o or
—0 /
o) @]
/
H, H
C —C
—NH, /
\ —N CH—OH
/C=O or \C or
—N__ /H
| ~u —9
oH |
H
(0]
=
(0] CH.
H >~ 2
—N—c% [
—0—C,
—O—NH or §O;

R*is —NO, or —ONO;

R® is any halogen, —OH, —ONO, —ONO,, —COR*°,
—OPO,R"R"| —0OSO,H, —0OSeOOH, —SeOQOH,
—AsO,, —O0AsO,, —NR'R", —NHR'"R",
—OOCR*?, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl, or the structure:

optionally substituted with any halogen, —NO,, or
—COOH;

R® and R? are, independently, H, C, _ alkyl, or —OH, any

of which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

R'® and R!'' are, independently, H, —NH,, —OH,

—NHR’, —N(R”),, CONHR’, CON(R"),, C, ¢ alkyl,
aryl, or heteroaryl, any of which can be optionally sub-
stituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'? and R** are, independently, H or C,_ alkyl, or R** and

R*? together form an aryl, cycloalkyl, heterocycloalkyl,
or heteroaryl, any of which can be optionally substituted
with any halogen, —COOH, —OH, —NO,, —NH,,
alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,

alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

n is any integer from 0 to 6;
or a pharmaceutically acceptable salt thereof;, or
¢) a platinum complex having the structure shown in for-
mula IIT or formula IVA or IVB:

any of which can be substituted with any halogen, —NH,,

—COOQH, —OH, or Y and R® form the structure:

(I

Ri2—{—R¢
—O0—NH X
| (CR®R?), P
—N—C \Y
H, \\O' Rls_%_Rs
(IVA)
RS X
or X andY together form the structure: \P/
s
RG
o (IVB)
H 7 R X
—R_7 N/
I Pt
7 N\
—O0—NH YR
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wherein

X andY are, independently, any halogen, —NO,, —ONO,
or X and Y together form the structure:

—o0
or or
—o0
o
/
o o)
/
H, H
— N, /c —C
Ne=0 —N CH—OH
_N/ or \ / or
N C—N
- i
OH _?
H
/o
0
H —0—c¢
-7 |
| or CH, ;
—O0—NH |
—o0—¢C
\
\o

RS is, independently, Cl, Br, F, NO,, ONO, NHR®, NH,,
NHR'?, NR*?, N(R'?),, NHR", NR**, N(R*?),, or
NRI2R13;

R® and R? are, independently, H, C,_ alkyl, or —OH, any
of which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

R'?and R'? are, independently, H, C,  alkyl, or —OH, or
R'? and R*? together form an aryl, cycloalkyl, heterocy-
cloalkyl, or heteroaryl, any of which can be optionally
substituted with any halogen, —COOH, —OH, —NO,,,
—NH.,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

n is any integer from 0 to 6;
or a pharmaceutically acceptable salt thereof; or

d) a platinum complex having the structure shown in for-
mula VA or VB or formula VI:

(VA)
NO,

HsN | P

=<

N

-
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-continued

NO,

HgN\IL/X
t

v | SxNm;

R4
2 YO

BNV
(CR?R?), Pt\

RO A Y

RS

wherein

(VB)

VD

X andY are, independently, any halogen, —OH, H,O, or

—SO(CH;)s;
or X andY together form the structure:

s
_NH2 %2_ HZ
\ / \
C= or —N CH—OH or
N/ \C N/
| > A
oH —(|3
H
H = O or /O,
S T/ — 00— T/
—0O—NH ?HZ
—0—C
D
o
and A can be any of the following:
H;C N CH;
X
H S H or
>y N* N
H H
“Cl
(safranin)
CHj3 CH3
Cl |
N S N
me” ZUNCH, o
=
N

(methylene blue)
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-continued
CH; HO—CH,;
| 0
O, N ~
| |N HO OH
X J [ o
r 3
H;C N %
? | HO
o CHs or / CH;z or
(caffeine) (N-acetyl galactosamine)
HO—CH,
O
HO 1w OH
4 O
HO N
/ CH3 or
(N-acetyl glucosamine)
HO— CH, | OH or
O
HOm-
HO
CHj3
2 OH (@]
HO
HO on
(naringin)
or
OH
(N-acetyl Neuraminic Acid)
HO—CH; /
(0]
HOmm: a0
CHz or
HO OH
(methy! alpha-D-mannopyranoside)
CH3z
/
N/ N\ N
NH, or \ / or
N — N

(6-aminonicotinamide) (nicotine)
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-continued
0
H;C )I\ CH;
~ N N/

O,
AN N/
NH)%O or g/ko or
— N\

(theophylline) (hydantoin)

N
N \CH3 or

(theobromine)

NH,
CH,
F ~ cH
| | | CI”
N k “HCL
HC N T CH,CH,OH or

(thiamine hydrochloride)

NH O
H:C—C—C—OH  or
CH;

(alpha-aminoisobutyric acid)

0 / CH; or
0 O//
N\

(7-ethoxycoumarin)

HO
HO
HO
OH
H;C N N O or
7z
= NH
H;C N
g

(riboflavin)
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-continued
NH,
O
\N = -
N
\N W
¥ |
HOCH, or )\ N
o N
H HO o
H H
OH H
(cytarabine) (xanthine)
@) OH
| OH
N S
K I Xy ~
¥ J
HOCH:
:_0 N
H H
H H
OH OH
(inosine) (thiosalicyclic acid)

O@O o

(7-amino-4-methylcoumarin) (imidazole) (thiazole)

|
N/ or I 1)=o or /IL
SHeaNe

(oxazole) (succinimidyl ester) (pyridine)

H

(benzimidazole) (benzoxazole)

(2-(2-aminophenyl)-benzothiazole)
N~

NH o

(2-(4-aminophenyl)-benzothiazole)
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-continued

NO,
| N/ /E‘i
J P
s oo Cl T Cl

benzothlazole) (2,6-dichloro-4-nitropyridine)
®
=
|
(2,6-dimethyl-4- nit_ropyridine) (quinoline)

O
or (j)‘\ OH
P
|

(pyridoxine (Vitamin B6)) (nicotinic acid (naicin))

O
H
| \ N ’e
= H
|
(nicotinamide)

and wherein

R!is, independently, NH,, NH, NR*, NHR* N(R*),, NR>,
NHR’, N(R®),, or NR*R?;

R? and R? are, independently, H, —OH, C,_, alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
carbonyl, any of which can be optionally substituted
with alkyl, alkoxy, cycloalkyl, aryloxy, cycloalkoxy,
aryl, heteroalkyl, heterocycloalkyl, heteroaryl, arylcar-
bonyl, and heteroarylcarbonyl;

R* and R’ are, independently, H or C,_, alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
carbonyl or R* and R® together form a cycloalkyl,
cycloalkoxy, aryl, aryloxy, heterocycloalkyl, heteroaryl,
arylcarbonyl, and heteroarylcarbonyl, any of which can
be optionally substituted with alkyl, alkoxy, cycloalkyl,
aryloxy, cycloalkoxy, aryl, heteroalkyl, heterocy-
cloalkyl, heteroaryl, arylcarbonyl, and heteroarylcarbo-
nyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof; and

determining the level of said platinum complex in said cell
or determining the level of uptake of said platinum com-
plex into said cell, and correlating the level of said plati-



US 2010/0190180 Al

num complex or the level of uptake of said platinum
complex with the level of said STAT protein in said cell.

138. The method according to claim 137, wherein the level
of'said platinum complex in said cell or the level of uptake of
said platinum complex is detected using:

i) an antibody, or an antigen binding fragment thereof, that

binds specifically to an epitope of said STAT protein; or

ii) an antibody, or an antigen binding fragment thereof, that

binds specifically to an immunogenic or antigenic deter-
minant of or conjugated to said platinum complex.

139. The method according to claim 138, wherein said
antibody is directly or indirectly labeled with a detectable
label and the presence of said label in said cell is qualitatively
or quantitatively detected.

140. The method according to claim 138, wherein said
antibody can be detected using a second antibody that binds to
said antibody, wherein said second antibody is directly or
indirectly labeled with a detectable label and the presence of
said label in said cell is qualitatively or quantitatively
detected.

141. The method according to claim 137, wherein the level
of'said platinum complex in said cell or the level of uptake of
said platinum complex into said cell is detected using a
polypeptide or a peptide that binds specifically to said plati-
num complex.

142. The method according to claim 141, wherein said
polypeptide or peptide that binds specifically to said platinum
complex is directly or indirectly labeled with a detectable
label and the presence of said label in said cell is qualitatively
or quantitatively detected.

143. The method according to claim 141, wherein said
peptide or polypeptide that binds specifically to said platinum
complex is detected using an antibody, optionally directly or
indirectly labeled with a detectable label, that binds specifi-
cally to said polypeptide or peptide.

144. The method according to claim 137, wherein the level
of'said platinum complex in said cell or the level of uptake of
said platinum complex into said cell is detected by detection
of a substituent or ligand of said platinum complex.

145. The method according to claim 137, wherein the level
of'said platinum complex in said cell or the level of uptake of
said platinum complex into said cell is detected by detecting
a detectable label that is coupled or conjugated directly or
indirectly to said platinum complex and the presence of said
label in said cell is qualitatively or quantitatively detected.

146. A kit comprising in one or more containers a platinum
complex

a) having the structure shown in formula IA or IB:

aa)

B)

Jul. 29, 2010

wherein
X andY are, independently, any halogen, —NO,, —ONO,

or the structure:

0 CH;

|
—o—c—T CH,CH(CHj),

H

or X andY together form the structure:

/
_NHZ I({:Z_HZ
\ / \
C=—0 or ——N CH—OH or
/ \ /
—N\ C—N
| >u HH
OH —(|3
H
H (0] or O;
N T/ —O—T/
—O0—NH THZ
o0—cC

R!is —NO,, —ONO, Cl, Bror F;
R? is any halogen, —OH, —ONO, —ONO,, —COR*°,

—OPO,;R"R", —0OSO,H, —0SeOOH, —SeOOH,
—ASO%, —O0As0,, —NRR'", —NHR'R",
OOCRP, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —N-alkyl, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl, or the structure:

—O0—B ;
\O

any of which can be substituted with any halogen, —NH,,

—COOH, —OH, alkoxy, cycloalkoxy;

R? is, independently, —NH,, —NHR’, —NH,R”, —NH

(R7)2, or —N(R7)3;

R7 is H, C,_¢ alkyl, alkoxy, or aryl, any of which can be

optionally substituted with any halogen, —NO,, or
—COOH;
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R' and R'" are, independently, H, —OH, —NHR’,
—N(R),, CONHR”, CON(R"),, C,_s alkyl, aryl, or het-
eroaryl, any of which can be optionally substituted with
any halogen, —COOH, —OH, —NO,, —NH,, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

or a pharmaceutically acceptable salt thereof; or

b) a platinum complex having the structure shown in for-
mula II:

uy

R]Z o
SC—rS pé <
(éRSRQ)\lLt/
1N,
C—RS R®
rH

wherein
XandY are, independently, any halogen, or the structure:

0 CH;

1
—O0—C —T CH,CH(CH3),

H

or X andY together form the structure:

—o0
or or
—o0
o
/
0 0
/
H, H
—NH, /C —C
Ne=o0 —N CH—OH
_N/ or \ / or
N c—N
- SHH
—0
OH I
H

29
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-continued
O
o 7
4 —0—¢C
7 |
| or CH, ;
—O0—NH |
—O0—C
N\
\o

R*is —NO, or —ONO;

R’ is any halogen, —OH, —ONO, —ONO,, —COR*°,
—OPO,;RR'", —0OSO,H, —0SeOOH, —SeOOH,
—AsO,, —O0AsO,, —NRR'", —NHR'R",
—OOCR"?, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl, or the structure:

—O0—B ;
\O

any of which can be substituted with any halogen, —NH,,
—COOH, —OH, orY and R® form the structure:

—O—NH
—N—0C
B N\
2 \O;

or X andY together form the structure:

O.
u 7
—O0—NH

R® is, independently, NH,, NH, NHR’, N(R”),, NHR®,
N(R®),, NHR®, N(R®),, or NR*R?;

R7 is H, C, 4 alkyl, alkoxy, aryl, any of which can be
optionally substituted with any halogen, —NO,, or
—COOH;

R® and R? are, independently, H, C, _ alkyl, or —OH, any
of which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
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arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het- wherein
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy- X andY are, independently, any halogen, —NO,, —ONO,
cloalkoxycarbonyl; or X and Y together form the structure:

R'® and R'" are, independently, H, —NH,, —OH,
—NHR’, —N(R”),, CONHR’, CON(R”),, C, ¢ alkyl,
aryl, or heteroaryl, any of which can be optionally sub-
stituted with any halogen, —COOH, —OH, —NO,, —0
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary- — 0 or /O or
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar- /O o]
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, E 0 oI
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy- \2 C —C
cloalkoxy, or heterocycloalkoxycarbonyl; /C=O —N CH—OH

R'?and R'? are, independently, H or C,_ alkyl, or R'* and —N_ or \C_N/ or
R!? together form an aryl, cycloalkyl, heterocycloalkyl, | H —o H H
or heteroaryl, any of which can be optionally substituted OH }ll
with any halogen, —COOH, —OH, —NO,, —NH,, o
alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, o o— C//
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl, a 4/ |
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo- —N—C o CHy;
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary- _O_ILH _ O_é
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy- \\O

cloalkoxy, or heterocycloalkoxycarbonyl;
R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,

6 : 8
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl, R® is, independently, Cl, Br, F, NO,, ONO, NHR , NH,,

NHR'2, NR'2, N(R'?),, NHR'Y, NR"®, N(R"),, or

heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo- NRI2R13;

nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary- R® and R? are, independently, H, C, ¢ alkyl, or —OH, any
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy- of which can be optionally substituted with any halogen,
cloalkoxy, or heterocycloalkoxycarbonyl, any of which —COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
can be optionally substituted with any halogen, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl, alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-

erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,

alkoxy, cycloalkyl, cycloalkoxy, ary], aryloxy, alkylcar- arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-

bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het- eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl, cloalkoxycarbonyl;

heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy- R'?and R are, independently, H, C,  alkyl, or —OH, or
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or R'2 and R'* together form an aryl, cycloalkyl, heterocy-

cloalkyl, or heteroaryl, any of which can be optionally
. ] substituted with any halogen, —COOH, —OH, —NO,,
n is any integer from 0 to 6; —NH.,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
or a pharmaceutically acceptable salt thereof; or loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;
n is any integer from 0 to 6;
q (Y or a pharmaceutically acceptable salt thereof; or
RI2—C—RS X d) a platinum complex having the structure shown in for-
mula VA or VB or formula VI:

heterocycloalkoxycarbonyl;

¢) a platinum complex having the structure shown in for-
mula III or formula IVA or IVB:

[
RB—%_RG v (VA)
. (IVA) NO,
R\ & H3N\| _X
/Pt /Pt\
26 \Y N [|\ Y
¢ (IVB) (VB)
R X NO.
\P/ | 2
P H3N t _X

Y7 | SNH,
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US 2010/0190180 Al
-continued -continued
) CH; HO—CH,
R* |
R! NO, o) N -
X
\ | s Y N HO OH
(CR2R3), P | |
1 / | \Y /N " O
HiC N %
/R A 3 | HO N
R’ /
o CH; or CH3 or
. (caffeine) (N-acetyl galactosamine)
wherein
. HO—CH,
X andY are, independently, any halogen, —OH, H,O, or
—SO(CH,)s;
or X and Y together form the structure: HOume- OH
S O
HO N
—0 / CH3 or
—0 or or (N-acetyl glucosamine)
O
OH
~ HO—CH, | or
o} o o
/ HOm:-
_NH2 I_éZ —_ %2
\ / \
C=0 o —N CH—OH or HO
/ \ / CH;
—N\ C—N OH @]
| ~u gt
OH | HO
H .
O or O; \S z
H =z e
— N—c¢C z —0—cC = HO OH
| | (naringin)
—O0—NH THZ
0o—cC
[ o or
and A can be any of the following:
H;C N, CH;
:@ ﬁ (N-acetyl Neuraminic Acid)
H > H or HO—CH,
SN N N /
O
H HOmw Riiife}
Cl
CH; or
HO OH
(safranin) (methyl alpha-D-mannopyranoside)
CH; CHj; CHj
Cl | o / N/
N —
N s 2NN / \
HsC CH3; or
NH, or \ / or
P H,N —N
N \

(methylene blue) L . Lo
(6-aminonicotinamide) (nicotine)
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-continued

O
H;C )j\ CH; o)
~ N N/ N/

NH)% (@] or E/ko or
==N
~

(theophylline) (hydantoin)

\ CH; or
—N
(theobromine)
NH,
yZ CH, CH;
N \N+
| «Cl”
A k +HCL
HC N T CH,CH,OH or
(thiamine hydrochloride)

NH O
H:C—C—C—OH  or

CH;

(alpha-aminoisobutyric acid)

0, / CH; or
o} O//
N\

(7-ethoxycoumarin)

HO
HO

HO
OH

H;C N N O or
a
= NH
H;C N
g

(riboflavin)

32
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-continued
NH,
@]
N
N |
HOCH, (@] or )\ N or
(@) N
H HO 0
H H
OH H
(cytarabine) (xanthine)
) OH
| OH
N S
K | \N or ™~ or
¥ J
HOCH;
2 N
OH OH
(inosine) (thiosalicyclic acid)
CHj3
J /
N
\N O O or H or 5 or
H
(7-amino-4-methylcoumarin) (imidazole) (thiazole)
/ I |
N or /C=O or /N or
/ > N |
0 AN
(6]
(pyridine)

(oxazole) (succinimidy! ester)

or
N

)

N

H

(benzimidazole)

@/ .

(benzoxazole)

(2-(2-aminophenyl)-benzothiazole)

7~

NH>  or

(2-(4-aminophenyl)-benzothiazole)
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-continued

NO,

N X

u ®
S or Cl T Cl or

(benzothiazole) (2,6-dichloro-4-nitropyridine)

NO,
o, C
| Z | =
H;C T CH;

or T or

(2,6-dimethyl-4-nitropyridine) (quinoline)
O
~ H O
(o} H
H/ | \ O/ or | \ OH or
Z P a
| |
(pyridoxine (Vitamin B6)) (nicotinic acid (naicin))
(6]
H
| \ N/
= H

(nicotinamide)

and wherein

R! is, independently, NH,, NH, NR* NHR* N(R*),, NR>,
NHR?, N(R®),, or NR*R?;

R? and R? are, independently, H, —OH, C, ¢ alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
carbonyl, any of which can be optionally substituted
with alkyl, alkoxy, cycloalkyl, aryloxy, cycloalkoxy,
aryl, heteroalkyl, heterocycloalkyl, heteroaryl, arylcar-
bonyl, and heteroarylcarbonyl;

R* and R’ are, independently, H or C,_4 alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
carbonyl or R* and R® together form a cycloalkyl,
cycloalkoxy, aryl, aryloxy, heterocycloalkyl, heteroaryl,
arylcarbonyl, and heteroarylcarbonyl, any of which can
be optionally substituted with alkyl, alkoxy, cycloalkyl,
aryloxy, cycloalkoxy, aryl, heteroalkyl, heterocy-
cloalkyl, heteroaryl, arylcarbonyl, and heteroarylcarbo-
nyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof; wherein said
platinum complex optionally, comprises a detectable
label.

147. The kit according to claim 146, wherein said kit fur-
ther comprises in one or more containers a detectable label
that can be coupled, conjugated or bound to said platinum
complex.
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148. The kit according to claim 146, wherein said kit fur-
ther comprises in one or more containers a binding moiety
that can bind to said platinum complex.

149. The kit according to claim 146, wherein said detect-
able label is an enzyme, a radioisotope, a chemiluminescent
reagent, a bioluminescent reagent, or a fluorescent moiety.

150. A method for assessing metastatic potential of an
oncological disorder in a person or animal, or monitoring a
person or animal for the onset, progression, or regression of a
condition characterized by or associated with abnormal levels
of expression of a STAT protein, said method comprising
detecting the level of said STAT protein expressed in a cell of
said person or animal, wherein the level of said STAT protein
expressed in said cell is detected by contacting said cell with
a composition comprising:

a) a platinum complex having the structure shown in for-

mula IA or IB:

aa)

)

Y R?

wherein

X andY are, independently, any halogen, —NO,, —ONO,
or the structure:

0 CH

—o—ﬂ—%@—cmcmcmz

H

or X andY together form the structure:

—O0
—0 or or
(e)
/
O [0}
/
H,_H
—NHZ CZ_ CZ
\ / \
C=0 or ——N CH—OH or
N/ \C N/
| \H /H H
OH —(|3
H
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-continued
O or O;
H = =
—N—c? —o—? z
—O0—NH THZ
—o0—¢C
o

R'is —NO,, —ONO, Cl, Bror F;

R? is any halogen, —OH, —ONO, —ONO,, —COR*,
—OPO,R"R", —0SO,H, —0SeOOH, —SeOOH,
—AsO,, —OAsO,, —NR'R'"—NHR'"°R™!,
—OOCR"?, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl, or the structure:

_o—B<Z©;

any of which can be substituted with any halogen, —NH,,
—COOH, —OH, alkoxy, cycloalkoxy;

R? is, independently, —NH,, —NHR’, —NH,R’, —NH
(R7),, or —N(R")s;

R7 is H, C,_ alkyl, alkoxy, or aryl, any of which can be
optionally substituted with any halogen, —NO,, or
—COOH;

R'® and R'! are, independently, H, —NH,, —OH,
—NHR’, —N(R”),, CONHR’, CON(R"),, C, ¢ alkyl,
aryl, or heteroaryl, any of which can be optionally sub-
stituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
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carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

or a pharmaceutically acceptable salt thereof;, or

b) a platinum complex having the structure shown in for-

mula II:
i (I
NH
C—RS R4
X
$p9 \l e
(CRR%),  PY
I 1INy
Cc—RS RS
r37H
wherein

X andY are, independently, any halogen, or the structure:

T
—O—C—T‘Q—CHZCH(CHm
H

or X andY together form the structure:

—0
or O or
— -
/O (@]

—NH, gz_gz
N /
/C_ —N CH—OH
R or \C / or
~ —
H _(l)/ H H
OH H
¢}
V4
0 —0—cC
H 4/ |
_N_T or THZ,
—O—NH —0—C
N\
0

R*is —NO, or —ONO;

R is any halogen, —OH, —ONO, —ONO,, —COR*°,
—OPO,RR", —0SO,H, —0SeOOH, —SeOOH,
—AsO,, —O0AsO,, —NRR'", —NHR'R",
—OOCR"?, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl,
aryloxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcar-
bonyl, heteroalkyl, heterocycloalkyl, heterocycloalkyl-
carbonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
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heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl, or the structure:

—O0—2B

any of which can be substituted with any halogen, —NH,,
—COOH, —OH, orY and R® form the structure:

—O—NH
—N—¢C,
L \
\o;

or X andY together form the structure:

O;
/A
—O0—NH
H

RS is, independently, NH,, NH, NHR’, N(R”),, NHR?,
N(R®),, NHR?, N(R?),, or NR®*R?;

R’ is H, C,_4 alkyl, alkoxy, aryl, any of which can be
optionally substituted with any halogen, —NO,, or
—COOH;

R® and R? are, independently, H, C,_ alkyl, or —OH, any
of which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

R'® and R'! are, independently, H, —NH,, —OH,
—NHR’, —N(R”),, CONHR’, CON(R),, C, ¢ alkyl,
aryl, or heteroaryl, any of which can be optionally sub-
stituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'?and R'? are, independently, H or C, _4alkyl, or R'* and
R'? together form an aryl, cycloalkyl, heterocycloalkyl,
or heteroaryl, any of which can be optionally substituted
with any halogen, —COOH, —OH, —NO,, —NH,,
alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,
heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

R'? is alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy,
alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbonyl,

35

Jul. 29, 2010

heteroalkyl, heterocycloalkyl, heterocycloalkylcarbo-
nyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, ary-
loxycarbonyl,  heteroaryloxycarbonyl,  heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl, any of which
can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, —N-alkyl, alkyl,
alkoxy, cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcar-
bonyl, alkoxycarbonyl, cycloalkylcarbonyl, het-
eroalkyl, heterocycloalkyl, heterocycloalkylcarbonyl,
heteroaryl, arylcarbonyl, heteroarylcarbonyl, aryloxy-
carbonyl, heteroaryloxycarbonyl, heterocycloalkoxy, or
heterocycloalkoxycarbonyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof; or

¢) a platinum complex having the structure shown in for-
mula III or formula IVA or IVB:

{m

(IVA)

(IVB)

wherein

X andY are, independently, any halogen, —NO,, —ONO,
or X and Y together form the structure:

0) @]
-
—NHZ gl_gl
Y=o /N
/ —N CH—OH
—N or \ / or
~k S
I
OH H
O
V4
O —O0—¢C
g 4 |
_N_T or (|3H2
—O—NH —0—C
\
6]

R is, independently, Cl, Br, F, NO,, ONO, NHR?, NH,,
NHR'2, NR'?, N(R'?),, NHR", NR'?, N(R"?),, or
NR!ZR'3:
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R® and R? are, independently, H, C,_ alkyl, or —OH, any
of which can be optionally substituted with any halogen,
—COOH, —OH, —NO,, —NH,, alkyl, alkoxy,
cycloalkyl, cycloalkoxy, aryl, aryloxy, alkylcarbonyl,
alkoxycarbonyl, cycloalkylcarbonyl, heteroalkyl, het-
erocycloalkyl, heterocycloalkylcarbonyl, heteroaryl,
arylcarbonyl, heteroarylcarbonyl, aryloxycarbonyl, het-
eroaryloxycarbonyl, heterocycloalkoxy, or heterocy-
cloalkoxycarbonyl;

R'?and R*? are, independently, H, C, 4 alkyl, or —OH, or
R'?and R'? together form an aryl, cycloalkyl, heterocy-
cloalkyl, or heteroaryl, any of which can be optionally
substituted with any halogen, —COOH, —OH, —NO,,
—NH,, alkyl, alkoxy, cycloalkyl, cycloalkoxy, aryl, ary-
loxy, alkylcarbonyl, alkoxycarbonyl, cycloalkylcarbo-
nyl, heteroalkyl, heterocycloalkyl, heterocycloalkylcar-
bonyl, heteroaryl, arylcarbonyl, heteroarylcarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, heterocy-
cloalkoxy, or heterocycloalkoxycarbonyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof; or

d) a platinum complex having the structure shown in for-
mula VA or VB or formula VI:

(VA)
NO,
H3N\I|)t _X
N7 | >y
A
(VB)
NO,
H3N\l|)t _X
v | SNy
A
(V)
R4
1 NO,
R | 2/ "
(CR?RY) Pt
R! | \Y
RS A
wherein
X andY are, independently, any halogen, —OH, H,O, or
—SO(CH,)s;

or X andY together form the structure:

—0
—0 or or
O
/
O 6]
/
_NHZ I_éZ_HZ
\ / \
C= or —N CH—OH or
/ \ /
—N\ C—N
| H H H

H
—N

—O0

-continued
O or

/
—c7

—NH

and A can be any of the following:

H;C

CH;

N*

(safranin)

N HO
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Cl

CH;

Cl |
N s Nt
me” 7 NCH; or
/
N

(methylene blue)
HO—CH,

%
N

/

CHz or

(N-acetyl galactosamine)

e
HsC 1|\1 HO
(6] CH; or
(caffeine)
HO—CH,
HO - OH
0
HO N
/ CH; or
(N-acetyl glucosamine)
HO—CH,
HOmu-
HO

(naringin)
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-continued

(N-acetyl Neuraminic Acid)

/

O,

HO—CH,
HOnmm plife}

CH; or
HO OH
(methy! alpha-D-mannopyranoside)

O, /CH3 N/
/ \ NH; or Q{) or
Pt RO O LN
\

(6-aminonicotinamide)

(nicotine)
(@]
H;C )I\ CHj3 O,
~x e N/
x /K
@] or N [@] or
=N
N
(theophylline) (hydantoin)
© N,
\140
HC \ N\
N
\ CH; or
—N
(theobromine)

NH,
7 CH on,
Nt
| | | -Cr
™ k “HCL
HsC N T CH,CH,0H or

(thiamine hydrochloride)

NH O
H:C—C—C—OH  or
CH;

(alpha-aminoisobutyric acid)

37
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-continued

S //CH3 or
(6]
N\

(7-ethoxycoumarin)

HO
HO
HO
OH
H;C N N O or
- NH
H;C N
g
(riboflavin)
NH,
(@]
NZ

| i\
)\ o W
O N |
HOCH, O or )\ N or
O N
H HO o
H H
OH H
(cytarabine) (xanthine)
O, OH
| OH
N S
K | \N or ™~ or
N P
HOCH,
2 N

OH ou

(inosine)

H

(7-amino-4-methylcoumarin)

/
[$ or

(oxazole)

(thiosalicyclic acid)

CH; / y
N A N
SeoNs st

(imidazole)

0 (|)
! |
C=0
N/
[o]

(succinimidy! ester)

(thiazole)

|
or /N or
L

(pyridine)
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-continued
wiNow]
A A
}
(benzimidazole) (benzoxazole)
N/ NH,

(2-(2-aminophenyl)-benzothiazole)

i
S
NH; o
(2-(4-aminophenyl)-benzothiazole)
NO,
wl @
) A

S or Cl Il\T Cl or

(benzothiazole) (2,6-dichloro-4-nitropyridine)

NO,
® ®
Z =
H;C T CHj; or T or
(2,6-dimethyl-4-nitropyridine) (quinoline)
O
~ H O
O H
H/ | N o” or | = OH  or
Z =
| |
(pyridoxine (Vitamin B6)) (nicotinic acid (naicin))
(6]
H
| \ N/
= H
|
(nicotinamide)
and wherein

R is, independently, NH,, NH, NR* NHR* N(R*),, NR>,
NHR?, N(R®),, or NR*R?;

R? and R? are, independently, H, —OH, C,_; alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
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erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
carbonyl, any of which can be optionally substituted
with alkyl, alkoxy, cycloalkyl, aryloxy, cycloalkoxy,
aryl, heteroalkyl, heterocycloalkyl, heteroaryl, arylcar-
bonyl, and heteroarylcarbonyl;

R* and R® are, independently, H or C, 4 alkyl, alkoxy,
cycloalkyl, aryloxy, cycloalkoxy, aryl, heteroalkyl, het-
erocycloalkyl, heteroaryl, arylcarbonyl, and heteroaryl-
carbonyl or R* and R® together form a cycloalkyl,
cycloalkoxy, aryl, aryloxy, heterocycloalkyl, heteroaryl,
arylcarbonyl, and heteroarylcarbonyl, any of which can
be optionally substituted with alkyl, alkoxy, cycloalkyl,
aryloxy, cycloalkoxy, aryl, heteroalkyl, heterocy-
cloalkyl, heteroaryl, arylcarbonyl, and heteroarylcarbo-
nyl;

n is any integer from 0 to 6;

or a pharmaceutically acceptable salt thereof; and

determining the level of platinum complex in said cell or

the level of uptake of said platinum complex into said
cell, and correlating said level of said STAT protein
expressed in said cell with the metastatic potential of
said cell or the onset, progression, or regression of said
condition.

151. The method according to claim 150, wherein said
condition is an oncological, inflammatory, or neurological
disorder.

152. The method according to claim 150, wherein a clini-
cian determines a treatment protocol for said person or animal
based upon the assessed metastatic potential of said cell.

153. The method according to claim 150, wherein said
oncological disorder is a cancer or tumor of the bone, breast,
kidney, mouth, larynx, esophagus, stomach, testis, cervix,
head, neck, colon, ovary, lung, bladder, skin, liver, muscle,
pancreas, prostate, blood cells (including lymphocytes), or
brain.

154. The method according to claim 150, wherein the level
of'said platinum complex in said cell or the level of uptake of
said platinum complex is detected using:

1) an antibody, or an antigen binding fragment thereof, that

binds specifically to an epitope of said STAT protein; or

ii) an antibody, or an antigen binding fragment thereof, that
binds specifically to an immunogenic or antigenic deter-
minant of or conjugated to said platinum complex.

155. The method according to claim 154, wherein said
antibody is directly or indirectly labeled with a detectable
label and the presence of said label in said cell is qualitatively
or quantitatively detected.

156. The method according to claim 154, wherein said
antibody can be detected using a second antibody that binds to
said antibody, wherein said second antibody is directly or
indirectly labeled with a detectable label and the presence of
said label in said cell is qualitatively or quantitatively
detected.

157. The method according to claim 150, wherein the level
of'said platinum complex in said cell or the level of uptake of
said platinum complex into said cell is detected using a
polypeptide or a peptide that binds specifically to said plati-
num complex.

158. The method according to claim 157, wherein said
polypeptide or peptide that binds specifically to said platinum
complex is directly or indirectly labeled with a detectable
label and the presence of said label in said cell is qualitatively
or quantitatively detected.

159. The method according to claim 157, wherein said
peptide or polypeptide that binds specifically to said platinum
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complex is detected using an antibody, optionally directly or 161. The method according to claim 150, wherein the level
indirectly labeled with a detectable label, that binds specifi- of said platinum complex in said cell or the level of uptake of
cally to said polypeptide or peptide. said platinum complex into said cell is detected by detecting

a detectable label that is coupled or conjugated directly or
indirectly to said platinum complex and the presence of said
label in said cell is qualitatively or quantitatively detected.

160. The method according to claim 150, wherein the level
of'said platinum complex in said cell or the level of uptake of
said platinum complex into said cell is detected by detection
of a substituent or ligand of said platinum complex. ®oOR R R %
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