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METHOD FOR PREDICTION OF THE
EFFICACY OF VASCULARIZATION
INHIBITOR

TECHNICAL FIELD

[0001] The present invention relates to a novel method for
predicting the effect of angiogenesis inhibitors (Vasculariza-
tion Inhibitors), such as substances having vascular endothe-
lial growth factor (hereinafter, sometimes referred to as
“VEGEF”) inhibitory activity (hereinafter, sometimes referred
to as “VEGF inhibitors™).

BACKGROUND ART

[0002] Clinical trials have made it clear that angiogenesis
inhibitors are useful as antitumor agents. For example, beva-
cizumab that is a neutralizing antibody against VEGF playing
an important role among angiogenic processes is reported to
have shown an antitumor effect against colorectal cancer in
clinical trials".

[0003] 4-(3-chloro-4-(cyclopropylaminocarbonyl)-ami-
nophenoxy)-7-methoxy-6-quinolinecarboxamide is reported
as an angiogenesis inhibitor® "¢,

[0004] Evaluating the effect of angiogenesis inhibitors,
determining the effective dose of angiogenesis inhibitors and
predicting the effect of angiogenesis inhibitors prior to
administration thereof are very useful for efficiently perform-
ing treatment with angiogenesis inhibitors and for contribut-
ing to the improvement of patients’ QOL™. With respect to
the former two matters, a great number of researches are now
being carried out’®. Specifically, methods such as dynamic
contrast-enhanced magnetic resonance imaging (DCE-MRI),
positron emission tomograpy (PET), interstitial fluid pressure
and serum VEGF are reported. Among all, DCE-MRI is
believed to be effective as a method for evaluating the effect
of angiogenesis inhibitors®.

[0005] On the other hand, predicting the effect of angio-
genesis inhibitors prior to administration thereof is very ben-
eficial and important to patients for avoiding the administra-
tion of inefficient medicine and reducing adverse effect™.
However, no effective method for predicting the effect of
angiogenesis inhibitors prior to administration thereof has
been found yet.
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DISCLOSURE OF THE INVENTION

[0012] Undersuch circumstances, the present invention has
been made. It is an object of the invention to find a method for
predicting the effect of angiogenesis inhibitors. As a result of
extensive and intensive researches toward the solution of the
above problem, the present inventors have found out for the
first time that the antitumor effect of angiogenesis inhibitors
correlates with the number of those blood vessels which are
coated with pericytes in the relevant tumor. The present
inventors have also found out that it is possible to predict the
antitumor effect of angiogenesis inhibitors by determining
the number of those blood vessels which are covered with
pericytes in the relevant tumor and using the resultant number
as an indicator.

[0013] The present invention relates to the following.
[0014] (1) A method of predicting the antitumor effect of an
angiogenesis inhibitor, comprising the following steps:
[0015] astep of determining the ratio of those blood vessels
which are covered with pericytes in a tumor; and

[0016] a step of judging whether or not a cancer patient is
highly sensitive to the angiogenesis inhibitors by using as an
indicator the resultant ratio of those blood vessels which are
covered with pericytes.

[0017] The method described in (1) above may further
comprise a step of determining the number of blood vessels in
the tumor; and a step of judging whether or not the cancer
patient is highly sensitive to the angiogenesis inhibitort by
using as an indicator the ratio of the number of those blood
vessels which are covered with pericytes in the tumor to the
number of blood vessels in the tumor.

[0018] (2) A method of predicting the antitumor effect of an
angiogenesis inhibitor, comprising the following steps:
[0019] a step of determining the number of blood vessels in
a tumor and the number of those blood vessels which are
covered with pericytes in the tumor; and

[0020] a step of judging whether or not a cancer patient is
highly sensitive to the angiogenesis inhibitor by using as an
indicator the ratio of the number of those blood vessels which
are covered with pericytes in the tumor to the number of blood
vessels in the tumor.

[0021] In the method described in (1) or (2) above, the
tumor may be a tumor collected from the cancer patient.
[0022] In the method described in (1) or (2) above, the
determination of the number of those blood vessels which are
covered with pericytes may be performed by using as an
indicator the expression of at least one substance selected
from the group consisting of a-SMA, desmin, chondroitin
sulfate proteoglycan 4, calponin, caldesmon and PDGF
receptor. Among all, the expression of a-SMA and/or desmin
is used preferably as an indicator. The determination of the
number of those blood vessels which are covered with peri-
cytes may be performed by, for example, an immunochemical
method, in situ hybridization or quantitative RT-PCR.
[0023] Further, in the method described in (1) or (2) above,
the determination of the number of blood vessels in the tumor
may be performed by using as an indicator the expression of
at least one substance selected from the group consisting of
CD31, wVF, CD34, CD105, CXCR4, CD146, CD133, KDR
and KIT. Among all, the expression of CD31 is used prefer-
ably as an indicator. The determination of the number of
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blood vessels in the tumor may be performed by, for example,
an immunochemical method, in situ hybridization or quanti-
tative RT-PCR.

[0024] In the method described in (1) or (2) above, the
angiogenesis inhibitor is, for example, a VEGF receptor
kinase inhibitor. Examples of VEGF receptor kinase inhibi-
tors may be given as follows.

[0025] A compound represented by the following general
formula (I), a pharmacologically acceptable salt thereof, or a
solvate of the compound or the salt:

)
R4

A\X/Y NG

wherein A is a group represented by one of the following
formulas:

R2
\A 1

R | )
Rl
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a X
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(wherein R" is a group represented by a formula—V'—V>—
V? (where V! is a C, ¢ alkylene group which may have a
substituent(s); V* is a single bond, an oxygen atom, a sulfur
atom, a carbonyl group, a sulfinyl group, a sulfonyl group, a
group represented by a formula —CONRS—, a group repre-
sented by a formula —SO,NR®—, a group represented by a
formula —NR°SO,—, a group represented by a formula
—NR®CO— or a group represented by a formula —NR°—
(where R® is a hydrogen atom, a C, _ alkyl group which may
have a substituent(s) or a C,_g cycloalkyl group which may
have a substituent(s)); and V> is a hydrogen atom, a C, _, alkyl
group which may have a substituent(s), a C,_g alkenyl group
which may have a substituent(s), a C,_g alkynyl group which
may have a substituent(s), a C;_¢ cycloalkyl group which may
have a substituent(s), a C,4_,, aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group which
may have a substituent(s) or a 3- to 10-membered non-aro-
matic heterocyclic group which may have a substituent(s));

R? is a cyano group, a C,_4 alkoxy group which may have a
substituent(s), a carboxyl group, a C, ,, alkoxycarbonyl
group which may have a substituent(s) or a group represented
by a formula —CONV*''V*2 (where V*'! is a hydrogen
atom, a C,_¢ alkyl group which may have a substituent(s), a
C,_¢ alkenyl group which may have a substituent(s), a C,_¢
alkynyl group which may have a substituent(s), a C;_¢
cycloalkyl group which may have a substituent(s),a Cg_;, aryl
group which may have a substituent(s), a 5- to 10-membered

Apr. 29, 2010

heteroaryl group which may have a substituent(s) or a 3- to
10-membered non-aromatic heterocyclic group which may
have a substituent(s); and V*'? is a hydrogen atom, a C, 4
alkyl group which may have a substituent(s), a C,_; alkenyl
group which may have a substituent(s), a C,_¢ alkynyl group
which may have a substituent(s), a C; ¢ cycloalkyl group
which may have a substituent(s), a C4_,,, aryl group which
may have a substituent(s), a 5- to 10-membered heteroaryl
group which may have a substituent(s), a 3- to 10-membered
non-aromatic heterocyclic group which may have a substitu-
ent(s), ahydroxyl group, a C,_, alkoxy group which may have
a substituent(s) or a C;_4 cycloalkoxy group which may have
a substituent(s));

A' is a carbon atom or a nitrogen atom which may have a
substituent(s);

R'! is a hydrogen atom, a C,_ alkyl group which may have a
substituent(s), a C,_q alkenyl group which may have a sub-
stituent(s), a C,_ alkynyl group which may have a substituent
(s), a C4_4 cycloalkyl group which may have a substituent(s),
a Cg_y aryl group which may have a substituent(s), a 5- to
10-membered heteroaryl group which may have a substituent
(s), a 3- to 10-membered non-aromatic heterocyclic group
which may have a substituent(s) or a mono-C, 4 alkylamino
group which may have a substituent(s);

R'?is a hydrogen atom or a C,_ alkyl group which may have
a substituent(s);

V'3 is an oxygen atom or a sulfur atom;

A is a carbon atom or a nitrogen atom which may have a
substituent(s);

R'? is a hydrogen atom, a C,_ alkyl group which may have a
substituent(s) or a C,_4 cycloalkyl group which may have a
substituent(s);

R'*is a group represented by a formula —V*'*—V“!* (where
V4 is a single bond or a carbonyl group; and V*'® is a
hydrogen atom, a hydroxyl group, a C,_4 alkyl group which
may have a substituent(s), a C,_q alkenyl group which may
have a substituent(s), a C,_4 alkynyl group which may have a
substituent(s), a C, 5 cycloalkyl group which may have a
substituent(s), a Cq_,, aryl group which may have a substitu-
ent(s), a 5- to 10-membered heteroaryl group which may have
a substituent(s), a 3- to 10-membered non-aromatic hetero-
cyclic group which may have a substituent(s), an amino
group, a mono-C, ¢ alkylamino group which may have a
substituent(s), a di-C, ¢ alkylamino group which may have a
substituent(s), a formyl group, a carboxyl group or a C,_,
alkoxycarbonyl group which may have a substituent(s));

X is an oxygen atom or a sulfur atom;

Y is a group represented by one of the following formulas:

R3
R7,w2 ll\I
Rg\(\ j/ }rx
iﬁgl\ Z
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-continued
y %
\
S R3

(wherein R? is a hydrogen atom, a C,_ alkyl group whichmay
have a substituent(s), a C,_g alkenyl group which may have a
substituent(s), a C,_¢ alkynyl group which may have a sub-
stituent(s), a C;_¢ cycloalkyl group which may have a sub-
stituent(s), a C,_, acyl group which may have a substituent(s)
ora C,_, alkoxycarbonyl group which may have a substituent
(s);

R” and R® independently of each other represent a hydrogen
atom, a halogen atom, a cyano group, a nitro group, an amino
group, a C,_¢ alkyl group which may have a substituent(s), a
C, g cycloalkyl group which may have a substituent(s), a C, 4
alkoxy group which may have a substituent(s), a C, ¢ alky-
Ithio group which may have a substituent(s), a formyl group,
a C,_; acyl group which may have a substituent(s), a C,_,
alkoxycarbonyl group which may have a substituent(s) or a
group represented by a formula —CONVAV* (where V&
and V? independently of each other represent a hydrogen
atom or a C,_g alkyl group which may have a substituent(s));
R? is a hydrogen atom, a halogen atom or a C,_, alkyl group
which may have a substituent(s); and

W' and W2 independently of each other represent a carbon
atom or a nitrogen atom which may have a substituent(s));
R* is a hydrogen atom, a C,_¢ alkyl group which may have a
substituent(s), a C,_4 alkenyl group which may have a sub-
stituent(s), a C,_q alkynyl group which may have a substituent
(s), a C4_4 cycloalkyl group which may have a substituent(s),
a C,_, acyl group which may have a substituent(s) or a C,_,
alkoxycarbonyl group which may have a substituent(s); and
R? is a hydrogen atom, a C,_ alkyl group which may have a
substituent(s), a C,_¢ alkenyl group which may have a sub-
stituent(s), a C,_ alkynyl group which may have a substituent
(s), a C4_4 cycloalkyl group which may have a substituent(s),
a Cq4_jo aryl group which may have a substituent(s), a 5- to
10-membered heteroaryl group which may have a substituent
(s) or a 3- to 10-membered non-aromatic heterocyclic group
which may have a substituent(s).

[0026] In the method described in (1) or (2) above, the
VEGEF receptor kinase inhibitor is preferably 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide, a pharmacologically acceptable salt
thereof, or a solvate of the compound or the salt.

[0027] Further, in the method described in (1) or (2) above,
for example, the angiogenesis inhibitor may be at least one
substance selected from the group consisting of anti-VEGF
receptor antibody, anti-VEGF antibody, FGF receptor kinase
inhibitor, PDGF receptor kinase inhibitor, EGF receptor
kinase inhibitor, anti-FGF receptor antibody, anti-PDGF
receptor antibody, anti-EGF receptor antibody, anti-FGF
antibody, anti-PDGF antibody and anti-EGF antibody.
[0028] (3) Akitforuse in the method described in (1) or (2)
above, comprising at least one antibody selected from the
group consisting of anti-a-SMA antibody, anti-desmin anti-
body, anti-chondroitin sulfate proteoglycan 4 antibody, anti-
calponin antibody, anti-caldesmon antibody and anti-PDGF
receptor antibody.
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[0029] (4) A kit for use in the method described in (1) or (2)
above, comprising a polynucleotide comprising a sequence
complementary to at least a part of a transcript RNA from at
least one gene selected from the group consisting of a-SMA
gene, desmin gene, chondroitin sulfate proteoglycan 4 gene,
calponin gene, caldesmon gene and PDGF receptor gene.
[0030] According to the present invention, a method of
predicting the antitumor effect of an angiogenesis inhibitor is
provided.

[0031] More specifically, it has become possible to predict
the antitumor effect of an angiogenesis inhibitor by determin-
ing the number of those blood vessels which are covered with
pericytes in a tumor and using the resultant number as an
indicator.

[0032] Since the method according to the present invention
enables to predict the antitumor effect of an angiogenesis
inhibitor without administering the agent to patients, it has
become possible to select and treat those patients who are
expected to show higher antitumor effect. Thus, contribution
to patients” QOL has become possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 shows the correlation between the antitumor
effect of 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-methoxy-6-quinolinecarboxamide and the
number of those blood vessels which are covered with peri-
cytes in tumor tissue in human cancer cell strain transplanted
mouse models.

[0034] FIG. 2 shows the correlation between the antitumor
effect of angiogenesis inhibitors and the number of those
blood vessels which are covered with pericytes in human
cancer cell lines transplanted mouse models. In FIG. 2, Com-
pound 1 represents 4-(3-chloro-4-(cyclopropylaminocarbo-
nyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide
and Compound 2 represents 5-(5-fluoro-2-oxo-1,2-dihy-
droindole-3-ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-car-
boxylic acid (2-diethylaminoethyl)amide.

[0035] FIG. 3 shows the correlation between the antitumor
effect of 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-methoxy-6-quinolinecarboxamide and a peri-
cyte marker desmin in tumor tissue in human cancer cell lines
subcutaneously transplanted mouse models.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0036] Hereinbelow, the embodiments of the present inven-
tion will be described. The following embodiments are pro-
vided only to illustrate the present invention, and they are not
intended to limit the present invention only to these embodi-
ments. The present invention may be carried out in various
embodiments without departure of the spirit of the present
invention.

[0037] All publications, patents and other patent docu-
ments cited herein are incorporated herein by reference in
their entirety. The contents of the scope of claim, specifica-
tion, drawings and abstract of Japanese Patent Application
No. 2005-223440 filed on Aug. 1, 2005 based on which the
present patent application claims priority are incorporated
herein by reference in their entirety.

[0038] The present invention provides a method of predic-
tion the antitumor effect of an angiogenesis inhibitor, com-
prising a step of determining the number of those blood
vessels which are covered with pericytes in a tumor; and a
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step of judging whether or not a cancer patient is highly
sensitive to the angiogenesis inhibitor by using as an indicator
the resultant number of those blood vessels which are covered
with pericytes.

1. Step of Determining the Number of Those Blood Vessels
which are Covered with Pericytes in Tumor

[0039] Inthis step, the tumor is preferably a tumor removed
from the cancer patient. Such a tumor may be obtained by
removing a tumor tissue from the cancer patient by surgical
treatment (e.g., biopsy).

[0040] Thesize of tumor sample to be removed from cancer
patients is not particularly limited. Any size may be used as
long as the tumor sample allows determination of the number
of those blood vessels covered with pericytes therein. For
example, if the tumor is a solid cancer, the size of tumor
sample to be removed may be a size of a tumor sample taken
by biopsy (e.g., 2-3 mm) or a size of a tissue section removed
with a surgical knife (e.g., the size of grain of rice).

[0041] The type of tumor used in the present invention is
not particularly limited. For example, brain tumor,
head&neck cancer, esophageal cancer, tongue cancer, lung
cancer, breast cancer, pancreatic cancer, gastric cancer, can-
cer of the small intestine or duodenum, large bowel cancer
(colon cancer, rectal cancer), bladder cancer, renal cancer,
liver cancer, prostate cancer, uterine cancer, ovary cancer,
thyroid cancer, gallbladder cancer, pharyngeal cancer, sar-
coma (e.g., osteosarcoma, chondrosarcoma, Kaposi sarcoma,
myosarcoma, angiosarcoma, fibrosarcoma or the like), leu-
kemia (e.g., chronic myelogenous leukemia (CML), acute
myelogenous leukemia (AML), chronic lymphocytic leuke-
mia (CLL), acute lymphocytic leukemia (ALL), lymphoma,
malignant lymphoma, multiple myeloma (MM) or the like),
melanoma and so forth may be enumerated.

[0042] Pericytes exists surrounding blood capillaries and
veins, and they are referred to perithelial cells.

[0043] Pericytes express a-smooth muscle actin (hereinaf-
ter, sometimes referred to as “a-SMA”), desmin, chondroitin
sulfate proteoglycan 4 (hereinafter, sometimes referred to as
“NG-27), calponin, caldesmon (Characterization of smooth
muscle cell and pericyte differentiation in the rat retina in
vivo, Investigative. Ophthalmology. Visual Science. 45,
2795-2806, 2004), platelet-derived growth factor receptor
(hereinafter, sometimes referred to as “PDGF receptor”)
(Cellular abnormalities of blood vessels as targets in cancer,
Current Opinion in Genetics and Development, 15, 102-111.
2005), etc. and do not express factor VIII (A new method for
isolation of smooth muscle cells from human umbilical cord
arteries, Scand J. Clin. Lab. Invest. 57, 21-29, 1997) and
GFAP (Localization of Brain Endothelial Luminal and Ablu-
minal Transporters with Immunogold Electron Microscopy,
NeuroRx., 2, 27-43, 2005). Therefore, pericytes may be dis-
tinguished from other cells by examining the presence or
absence of the expression of these substances.

[0044] The term “blood vessels (which are) covered with
pericytes” means blood vessels which are totally or partially
surrounded by pericytes.

[0045] The “number of blood vessels (which are) covered
with pericytes” may be calculated, for example, as the num-
ber of blood vessels covered with pericytes per unit area in a
tumor, or as the number of blood vessels covered with peri-
cytes per unit volume in a tumor, or as the number of blood
vessels covered with pericytes per unit weight.
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[0046] In this step, the number of blood vessels covered
with pericytes may be determined, for example, by using as
an indicator the expression of a protein and/or mRNA which
is expressed in pericytes.

[0047] Examples of proteins and/or genes expressed in
pericytes include a-SMA, desmin, chondroitin sulfate pro-
teoglycan 4, calponin, caldesmon and PDGF receptor. Pref-
erably, a-SMA or desmin is used. For example, by measuring
the expression of these proteins and/or mRNAs in tumor
samples collected from patients, it is possible to obtain infor-
mation (such as the types of proteins and/or genes expressed
in the tumor samples, the presence or absence of expression
thereof, or the expression levels thereof). Using this informa-
tion as an indicator, it is possible to calculate the number of
those blood vessels covered with pericytes.

[0048] Measurement of protein may be performed by such
methods as immunochemical methods (e.g., immunohis-
tochemical methods or Western blotting) or mass spectrom-
etry. Preferably, immunochemical methods are used. Particu-
larly preferably, immunohistochemical methods are used.
These methods may be performed according to conventional
procedures.

[0049] On the other hand, measurement of mMRNA may be
performed by such methods as in situ hybridization, Northern
blotting, DNA microarray, RT-PCR and quantitative
RT-PCR. Preferably, in situ hybridization and quantitative
RT-PCR may be enumerated. These methods may be per-
formed according to conventional procedures.

[0050] In situ hybridization may be performed, for
example, according to the method described in “Jikkenn
Igaku Bessatu, Shin-Idenishikogalcu Handbook™ (Experi-
mental Medicine Special Issue, New Genetic Engineering
Handbook), Chapter 4, published by Yodosha in 2003.
[0051] Hereinbelow, one example of'a method of determin-
ing the number of blood vessels covered with pericytes will be
described.

[0052] Thenumber ofblood vessels covered with pericytes
may be determined by an immunohistochemical method
using as an indicator the expression of a protein(s) expressed
specifically in pericytes.

[0053] The immunohistochemical method may be per-
formed according to conventional procedures (“Saibo-
Kogaku Bessatu, Me de Mini jikkenn note series, Bio-
Jikkenn Illustrated Vol. 5, Tanpaku-nante-Kowakunai”
(Special Issue of Cell Engineering, Visual Experimental Note
Series, Illustrated Biological Experiments, Vol. 5 “Who’s
Afraid of Proteins”), Chapter 5, Immunostaining, pp. 127-
163, published by Shujunsha Co., Ltd., 1997).

[0054] First, tissue sections are prepared from tumor
samples removed from cancer patients. Examples of tissue
sections include frozen sections and paraffin sections.
[0055] Tumor samples removed from patients may be
either untreated or treated for fixation. The tumor samples
may be embedded with OCT compound or the like.

[0056] Fixation treatment may be performed with formal-
dehyde, preferably 4% PFA/PBS(-). Then, the formaldehyde
may be replaced with 20% sucrose/phosphate buffer or the
like.

[0057] Various conditions for these operations may be
selected appropriately depending on the protein to be mea-
sured and the antibody to be used.

[0058] The tissue section may be retained on a slide glass
and pretreated to make staining possible. The method of this
pretreatment is not particularly limited and may be appropri-
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ately selected depending on the protein to be measured and
the antibody to be used. For example, the tissue section may
be pretreated with a solution containing xylene, formalde-
hyde, acetone, methanol, etc. Alternatively, the tissue section
may be pretreated with a solution containing BSA, Triton-
X100, tween 20, skim milk, casein, etc.

[0059] Subsequently, the pretreated tissue section is con-
tacted with an antibody that recognizes a protein to be mea-
sured (hereinafter, sometimes referred to as the “primary
antibody”). The primary antibody may be a commercially
available antibody or may be prepared. The primary antibody
may be labeled with a labeling agent or may not be labeled.
When the primary antibody is not labeled, an antibody that
recognizes the primary antibody (hereinafter, sometimes
referred to as the “secondary antibody”) may be contacted
therewith. The secondary antibody is preferably labeled with
a labeling agent. Examples of the labeling agent include
enzymes (such as alkaline phosphatase, peroxidase, glucose
oxidase, (f-galactosidase), fluorescent substances (such as
FITC (fluorescein isothiocyanate), Alexa488, PE, Rhodamin,
Texas Red, Cy3, CyS5, allophycocyanin, PharRed, DsRed,
AmCyan, ZsGreen, ZsYellow, AsRed, HcRed) and biotin.
When the labeling agent is biotin, avidin or streptavidin may
be further contacted. Such avidin or streptavidin is preferably
labeled with a labeling agent. Examples of the labeling agent
include enzymes (such as alkaline phosphatase, peroxidase,
glucose oxidase, (f-galactosidase) and fluorescent sub-
stances (such as FITC, Alexa488, PE, Rhodamin, Texas Red,
Cy3, Cy5, allophycocyanin, PharRed, DsRed, AmCyan,
ZsGreen, ZsYellow, AsRed, HcRed). Various conditions of
reactions (such as reaction solution, antibody concentration,
reaction time, reaction temperature, washing procedure, etc.)
may be appropriately selected depending on the protein to be
measured and the antibody to be used.

[0060] When the labeling agent is an enzyme, a substrate
and/or a coloring reagent is contacted with the tissue section
for coloring. By observing this coloring, it is possible to
determine the number of blood vessels coated with pericytes.
[0061] When the enzyme is peroxidase, a substrate such as
H,O, and a coloring reagent such as diaminobenzidine
(DAB) may be contacted with the tissue section.

[0062] When the enzyme is alkaline phosphatase, a sub-
strate such as 5-bromo-4-chloro-3-indolyl phosphate and a
coloring reagent such as nitrobluetetrazorium may be con-
tacted with the tissue section. When the enzyme is alkaline
phosphatase, it is also possible to perform a chemilumines-
centreaction by contacting a coloring substrate such as CSPD
(disodium 3-(4-methoxyspiro{1,2-dioxetane-3,2'-(5'-chloro)
tricyclo[3.3.1.1*7]-decan}-4-yl)phenylphosphate) with the
tissue section.

[0063] When the labeling agent is a fluorescent substance,
the number of blood vessels coated with pericytes may be
measured by irradiating the tissue section with excitation
light for luminescence and observing the resultant fluores-
cence.

[0064] Further, the treated tissue section may be nuclear
stained with hematoxylin or methyl green.

[0065] Further, the treated tissue section may be mounted
with an aqueous mounting medium.

[0066] Thus, the number of blood vessels covered with
pericytes per unit area in tumor may be calculated. Alterna-
tively, the number of blood vessels covered with pericytes
may be calculated as a value per unit volume of the tumor or
as a value per unit weight of the tumor.
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[0067] Hereinbelow, another example of the method of
determining the number of blood vessels covered with peri-
cytes will be described.

[0068] Itis possible to determine the number of blood ves-
sels covered with pericytes by quantitative RT-PCR using as
an indicator the expression of an mRNA expressed specifi-
cally in pericytes.

[0069] First, RNA is purified from a tumor sample removed
from a cancer patient.

[0070] TRIZOL reagent (Invitrogen) is added to the tumor
sample to homogenize the tumor tissue. Subsequently, chlo-
roform is added to the homogenized tumor. The resultant
solution is shook and agitated vigorously for 15 sec, left at
room temperature for 2 to 3 min, and then centrifuged (12,
000xg, 10 min, 4° C.). After centrifugation, the aqueous layer
is transferred to a fresh tube. To this tube, isopropyl alcohol is
added. After leaving at room temperature for 10 min, the tube
was centrifuged (12,000xg, 10 min, 4° C.). The resultant
precipitate is washed with 75% ethanol to thereby purify
RNA.

[0071] Quantitative RT-PCR may be performed as
described below using gene-specific probes (TagMan Gene
Expression Assays Mixture (ASSAYS-ON-DEMAND);
Applied Biosystems) and ABI Prism 7900 Sequence Detec-
tion System (Perkin-Elmer Applied Biosystems).

[0072] Operation may be performed in two-stages, i.e.,
reverse transcription reaction and PCR reaction. Reverse
transcription reaction (the first stage) is performed by adding
dNTP, oligo d(T), ¢ primer, RNase Inhibitor and Multiscribe
Reverse Transcriptase (Perkin-Elmer Applied Biosystems) to
the resultant RNA, retaining the mixture at 25° C. for 10 min
and then heating at 48° C. for 30 min. The reaction is termi-
nated by heating the reaction solution at 95° C. for 5 min.
[0073] Theresultant cDNA is subjected to the PCR reaction
at the second stage. The PCR reaction is performed in a
reaction system comprising, for example, 4 ng of cDNA,
1xSYBR PCR buffer, 3 mM MgCl,, 200 uM each of dATP,
dCTP and dGTP, 400 uM dUTP, 200 nM primer pair, 0.01
U/ul AmpErase UNG and 0.025 U/ul AmpliTaq Gold DNA
Polymerase (Perkin-Elmer Applied Biosystems). The reac-
tion conditions were as follows: 50° C. for 2 min and 95° C.
for 10 min, followed by 40 cycles of 95° C. for 20 sec, 55° C.
for 20 sec and 72° C. for 30 sec. Primers and probes may be
designed using Primer Expression (Perkin-Elmer Applied
Biosystems), for example. Alternatively, TagMan Gene
Expression Assays mixture (ASSAYS-ON-DEMAND;
Applied Biosystems) may be used as primers and probes.
Comparison of a plurality of samples may be performed by
correcting the quantitatively determined values by the mRNA
level of a housekeeping gene whose transcription level vary
little among samples (preferably, GAPDH, $-actin, 18S ribo-
somal RNA or the like).

[0074] Further, it is preferable to determine in advance the
number of blood vessels in a tumor (i.e., the total number of
the blood vessels covered with pericytes and the blood vessels
not covered with pericytes) using as an indicator the expres-
sion of a protein(s) and/or mRNA(s) expressed specifically in
vascular endothelial cells. Examples of proteins and/or genes
(mRNAs) expressed specifically in vascular endothelial cells
include CD31, wVF (von Willebrand Factor), CD34, CD105,
CXCR4, CD146, CD133, KDR (VEGF receptor 2) and KIT
(Vascular and haematopoietic stem cells: novel targets for
anti-angiogenesis therapy? Nature Reviews Cancer, 2, 826-
35, 2002). Preferably, CD31 is used. The number of blood
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vessels may be calculated by such methods as immunochemi-
cal methods, in situ hybridization or quantitative RT-PCR, in
the same manner as in the determination of the number of
blood vessels covered with pericytes.

[0075] At this point, it is possible to further improve the
accuracy of judgment as to whether a cancer patient is highly
sensitive to an angiogenesis inhibitor, by amending the num-
ber of those blood vessels covered with pericytes by the total
number of blood vessels (i.e., the total number of the blood
vessels covered with pericytes and the blood vessels not cov-
ered with pericytes). For example, a quotient obtained by
dividing the number of those blood vessels covered with
pericytes by the total number of blood vessels (i.e., the total
number of the blood vessels covered with pericytes and the
blood vessels not coated with pericytes) may be used as an
indicator.

2. Step of Judging Whether or not Cancer Patients are Highly
Sensitive to Angiogenesis Inhibitor

[0076] In this step, it is possible to judge whether or not
cancer patients are highly sensitive to an angiogenesis inhibi-
tor using as an indicator the number of those blood vessels
covered with pericytes determined in the previous step. Then,
from the result of judgment on the sensitivity, it is possible to
predict the antitumor effect of the angiogenesis inhibitor.
[0077] In this step, as the number of those blood vessels
covered with pericytes, the following values may be used as
an indicator, for example: (i) the number of those blood
vessels covered with pericytes per unit area in tumor; (ii) the
number of those blood vessels covered with pericytes per unit
volume in tumor; (iii) the number of those blood vessels
covered with pericytes per unit weight in tumor; and (iv) the
ratio of the number of those blood vessels covered with peri-
cytes to the total number of blood vessels (i.e., the total
number of the blood vessels covered with pericytes and the
blood vessels not covered with pericytes) in tumor.

[0078] When the number of those blood vessels covered
with pericytes in tumor is small, it is possible to judge that the
relevant cancer patient is highly sensitive to the angiogenesis
inhibitor. On the other hand, when the number of those blood
vessels covered with pericytes in the tumor collected from the
cancer patient is large, it is possible to judge that the relevant
cancer patient is not highly sensitive to the angiogenesis
inhibitor.

[0079] The expression “when the number of those blood
vessels covered with pericytes in tumor is small” means, for
example, that the ratio of the number of those blood vessels
covered with pericytes to the total number of blood vessels
(i.e., the total number of the blood vessels covered with peri-
cytes and the blood vessels not covered with pericytes) is 25%
or less, preferably 20% or less, more preferable 15% or less,
particularly preferably 10% or less. The expression “when the
number of those blood vessels covered with pericytes is
large” means, for example, those cases which do not fall
under the above-described cases of “when the number of
those blood vessels covered with pericytes in tumor is small”.
[0080] In the present invention, the major purpose of pre-
diction of antitumor effect is to know how much antitumor
effect an angiogenesis inhibitor will produce in cancer
patients prior to the administration thereof.

[0081] When a cancer patient has been judged highly sen-
sitive to an angiogenesis inhibitor, it is possible to predict that
the angiogenesis inhibitor will produce higher antitumor
effect in the patient. Cases where higher antitumor effect will
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be produced include those cases, for example: antitumor
effect higher than average antitumor effect in patients with
similar symptoms can be expected; antitumor effect higher
than the effect in other patients with the same cancer species
can be expected; or antitumor effect higher than the effect in
patients with other cancer species can be expected.

[0082] However, as described later, angiogenesis inhibitor
inherently have an angiogenesis inhibitory effect. Therefore,
even when a cancer patient has been judged not highly sen-
sitive to an angiogenesis inhibitor, it should not be construed
that the relevant angiogenesis inhibitor will produce no anti-
tumor effect.

[0083] As another embodiment of the present invention, a
method of selecting those patients who are highly sensitive to
an angiogenesis inhibitor by using as an indicator the number
of those blood vessels covered with pericytes is provided. As
described above, when the number of those blood vessels
covered with pericytes is small, the relevant patient can be
judged highly sensitive to the angiogenesis inhibitor. There-
fore, such patients may be selected as patients with high
sensitivity to the angiogenesis inhibitor

[0084] As still another embodiment of the present inven-
tion, the invention provides a method of analyzing the sensi-
tivity to an angiogenesis inhibitor by using as an indicator the
number of those blood vessels covered with pericytes and
classifying patients according to the results of this analysis.
Briefly, in the method of the present invention, it is possible to
analyze sensitivity to an angiogenesis inhibitor as described
above and classify patients according to the results of this
analysis. For example, patients may be classified into a group
with a large number of blood vessels covered with pericytes
and a group with a small number of blood vessels covered
with pericytes.

[0085] As still another embodiment of the present inven-
tion, the invention provides a method of selecting patients to
be administered with an angiogenesis inhibitor by using as an
indicator the number of those blood vessels covered with
pericytes. Patients who have a small number of blood vessels
covered with pericytes are expected to show high sensitivity
to the angiogenesis inhibitor. Therefore, these patients are
selected as patients to be administered with the angiogenesis
inhibitort.

[0086] As still another embodiment of the present inven-
tion, a method of predicting the therapeutic effect of an angio-
genesis inhibitor in a patient by using as an indicator the
number of those blood vessels covered with pericytes is pro-
vided. In the method of the present invention, when the num-
ber of those blood vessels covered with pericytes is small, it
can be judged that the relevant patient will show high sensi-
tivity to the angiogenesis inhibitor. Therefore, it is possible to
predict that the therapeutic effect of the angiogenesis inhibi-
tor will be high in the patient.

[0087] Further, the present invention include a method of
evaluating the number of those blood vessels covered with
pericytes in a patient, in order to predict the degree of sensi-
tivity of the patient to an angiogenesis inhibitor. The method
of evaluation is as described in sub-section 1. above.

[0088] Inthe presentstep, examples of angiogenesis inhibi-
tors are as described later. Preferably, the angiogenesis inhibi-
tor is 4-(3-chloro-4-(cyclopropylaminocarbonyl)-aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide, a
pharmacologically acceptable salt thereof, or a solvate of the
compound or the salt.



US 2010/0105031 A1

[0089] The method according to the present invention may
be used in order to predict the degree of efficacy of an angio-
genesis inhibitor in a patient prior to the administration of the
agent to the patient. Also, the method of the present invention
makes it possible to select those patients in whom higher
effect of the angiogenesis inhibitor can be expected and treat
them. Thus, the present invention is clinically very useful.

3. Angiogenesis Inhibitors

[0090] Inthe present invention, angiogenesis inhibitors are
not particularly limited. Any substance may be used as long as
it has inhibitory activity against angiogenesis.

[0091] Examples of angiogenesis inhibitors include:
[0092] VEGF inhibitors (e.g., VEGF receptor kinase
inhibitor, anti-VEGF receptor antibody, anti-VEGF antibody
(Cancer Research, 55, 5296-5301, 1995));

[0093] FGF (fibroblast growth factor) inhibitors (e.g., FGF
receptor kinase inhibitor, anti-FGF receptor antibody, anti-
FGF antibody (Cancer Research, 51, 6180-4, 1991));

[0094] PDGF (platelet-derived growth factor) inhibitors
(e.g., PDGF receptor kinase inhibitor (J. Clinical Investiga-
tion, 111, 1287-95), anti-PDGF receptor antibody, anti-
PDGF antibody);

[0095] EGF (epidermal growth factor) inhibitors (e.g., EGF
receptor kinase inhibitor (Cancer Research, 51, 6180-4,
1991), anti-EGF receptor antibody, anti-EGF antibody);
[0096] Integrin inhibitors (e.g., avp3 integrin inhibitor,
avf5 integrin inhibitor (Clinical Cancer Research, 6, 3056-
61, 2000));

[0097] Endogenous inhibitors (e.g., IL.-12, trombospondin-
1, endostatin, angiostatin (International J. Cancer., 78,361-5,
1998), COX-2 inhibitor (Annuals of N.Y. Acad. Science.,
84-6, 1999));

[0098] Matrix metalloprotein inhibitors (International J.
Pancreatol., 21, 1-12, 1997);

[0099] Other inhibitors (e.g., farnesyltransferase inhibitor,
nitric oxide inhibitor, angiotensin-converting enzyme inhibi-
tor, HMG-CoA reductase inhibitor, vascular target inhibitor,
methionine aminopeptidase inhibitor (Science, 282, 1324-
1327, 1998)); and so on.

[0100] Among all, VEGF inhibitors are preferable. More
preferable is VEGF receptor kinase inhibitor, anti-VEGF
receptor antibody or anti-VEGF antibody. Particularly pref-
erable is VEGF receptor kinase inhibitor.

[0101] (A) Definitions of Groups in Compounds

[0102] The term “halogen atom” used in the present speci-
fication means fluorine atom, chlorine atom, bromine atom or
iodine atom.

[0103] Preferable examples of “halogen atom” are fluorine
atom and chlorine atom.

[0104] The term “C, 4 alkyl group” used in the present
specification means a straight-chain or branched-chain alkyl
group with 1 to 6 carbon atoms. Specific examples include
methyl group, ethyl group, 1-propyl group (n-propyl group),
2-propyl group (i-propyl group), 2-methyl-1-propyl group
(i-butyl group), 2-methyl-2-propyl group (t-butyl group),
1-butyl group (n-butyl group), 2-butyl group (s(sec)-butyl
group), l-pentyl group, 2-pentyl group, 3-pentyl group,
2-methyl-1-butyl group, 3-methyl-1-butyl group, 2-methyl-
2-butyl group, 3-methyl-2-butyl group, 2,2-dimethyl-1-pro-
pyl group, 1-hexyl group, 2-hexyl group, 3-hexyl group,
2-methyl-1-pentyl group, 3-methyl-1-pentyl group, 4-me-
thyl-1-pentyl group, 2-methyl-2-pentyl group, 3-methyl-2-
pentyl group, 4-methyl-2-pentyl group, 2-methyl-3-pentyl
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group, 3-methyl-3-pentyl group, 2,3-dimethyl-1-butyl group,
3,3-dimethyl-1-butyl group, 2,2-dimethyl-1-butyl group,
2-ethyl-1-butyl group, 3,3-dimethyl-2-butyl group, 2,3-dim-
ethyl-2-butyl group, or the like.

[0105] As preferable examples of “C, s alkyl group”,
methyl group, ethyl group, 1-propyl group, 2-propyl group,
2-methyl-1-propyl group, 2-methyl-2-propyl group, 1-butyl
group, 2-butyl group, 1-pentyl group, 2-pentyl group, 3-pen-
tyl group, 2-methyl-1-butyl group, 3-methyl-1-butyl group,
2-methyl-2-butyl group, 3-methyl-2-butyl group and 2,2-
dimethyl-1-propyl group may be enumerated. As more pref-
erable examples, methyl group, ethyl group, 1-propy!l group,
2-propyl group, 2-methyl-1-propyl group, 2-methyl-2-propyl
group, 1-butyl group and 2-butyl group may be enumerated.
As still more preferable examples, methyl group, ethyl group,
1-propyl group and 2-propyl group may be enumerated. As
most preferable example, methyl group and ethyl group may
be enumerated.

[0106] The term “C,_g alkylene group” used in the present
specification means a divalent group which is derived from
the above-defined “C, ¢ alkyl group” by removing any one
hydrogen atom. Specific examples include methylene group,
1,2-ethylene group, 1,1-ethylene group, 1,3-propylene group,
tetramethylene group, pentamethylene group, hexamethyl-
ene group, or the like.

[0107] The term “C, 4 alkenyl group” used in the present
specification means a straight-chain or branched-chain alk-
enyl group with 2 to 6 carbon atoms, having one double bond.
Specific examples include ethenyl group (vinyl group),
1-propenyl group, 2-propenyl group (allyl group), 1-butenyl
group, 2-butenyl group, 3-butenyl group, pentenyl group,
hexenyl group or the like.

[0108] The term “C, ¢ alkynyl group” used in the present
specification means a straight-chain or branched-chain alky-
nyl group with 2 to 6 carbon atoms, having one triple bond.
Specific examples include ethynyl group, 1-propynyl group,
2-propynyl group, 1-butynyl group, 2-butynyl group, 3-buty-
nyl group, pentynyl group, hexynyl group or the like.

[0109] Theterm “C,_gcycloalkyl group” used in the present
specification means a monocyclic or bicyclic saturated ali-
phatic hydrocarbon group with 3 to 8 carbon atoms. Specific
examples include cyclopropyl group, cyclobutyl group,
cyclopentyl group, cyclohexyl group, cycloheptyl group,
cyclooctyl group, bicyclo[2.1.0]pentyl group, bicyclo[3.1.0]
hexyl group, bicyclo[2.1.1]hexyl group, bicyclo[4.1.0]heptyl
group, bicyclo[2.2.1]heptyl group (norbornyl group), bicyclo
[3.3.0]octyl group, bicyclo[3.2.1]octyl group, bicyclo[2.2.2]
octyl group, or the like.

[0110] As preferable examples of “C;_g cycloalkyl group”,
cyclopropyl group, cyclobutyl group and cyclopentyl group
may be enumerated. As a more preferable example, cyclopro-
pyl group may be given.

[0111] The term “Cq ,, aryl group” used in the present
specification means an aromatic hydrocarbon cyclic group
with 6 to 10 carbon atoms. Specific examples include phenyl
group, 1-naphthyl group, 2-naphthyl group, indenyl group,
azulenyl group, or the like.

[0112] As apreferable example of “Cq_,, aryl group”, phe-
nyl group may be given.

[0113] The term “heteroatom” used in the present specifi-
cation means nitrogen atom, oxygen atom or sulfur atom.
[0114] The term “5- to 10-membered heteroaryl group”
used in the present specification means an aromatic cyclic
group in which the ring is composed of 5 to 10 atoms com-
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prising 1 to 5 heteroatoms. Specific examples include furyl
group, thienyl group, pyrrolyl group, imidazolyl group, tria-
zolyl group, tetrazolyl group, thiazolyl group, pyrazolyl
group, oxazolyl group, isooxazolyl group, isothiazolyl group,
furazanyl group, thiadiazolyl group, oxadiazolyl group,
pyridyl group, pyrazinyl group, pyridazinyl group, pyrimidi-
nyl group, triazinyl group, purinyl group, pteridinyl group,
quinolyl group, isoquinolyl group, naphthyridinyl group, qui-
noxalinyl group, cinnolinyl group, quinazolinyl group,
phthalazinyl group, imidazopyridyl group, imidazothiazolyl
group, imidazooxazolyl group, benzothiazolyl group, ben-
zoxazolyl group, benzimidazolyl group, indolyl group, isoin-
dolyl group, indazolyl group, pyrrolopyridyl group,
thienopyridyl group, furopyridyl group, benzothiadiazolyl
group, benzoxadiazolyl group, pyridopyrimidinyl group,
benzofuryl group, benzothienyl group, thienofuryl group, or
the like.

[0115] As preferable examples of “5- to 10-membered het-
eroaryl group”, furyl group, thienyl group, pyrrolyl group,
imidazolyl group, thiazolyl group, pyrazolyl group, oxazolyl
group, isooxazolyl group, isothiazolyl group, pyridyl group
and pyrimidinyl group may be enumerated.

[0116] The term “3- to 10-membered non-aromatic hetero-
cyclic group” used in the present specification is defined as
follows:

(1) the ring thereof is composed of 3 to 10 atoms;

(2) 1 to 2 heteroatoms are included in those atoms;

(3) the ring may contain 1 to 2 double bonds;

(4) the ring may contain 1 to 3 carbonyl groups, sulfinyl
groups or sulfonyl groups;

(5) the term means a monocyclic or bicyclic, non-aromatic
cyclic group; and when the atoms constituting its ring contain
nitrogen atom(s), the nitrogen atom(s) may have a bond
extended therefrom.

[0117] Specific examples of “3- to 10-membered non-aro-
matic heterocyclic group” include aziridinyl group, azetidi-
nyl group, pyrrolidinyl group, piperidinyl group, azepanyl
group, azocanyl group, piperadinyl group, diazepanyl group,
diazocanyl group, diazabicyclo[2.2.1]heptyl group, mor-
pholinyl group, thiomorpholinyl group, 1,1-dioxo-thiomor-
pholinyl group, oxiranyl group, oxetanyl group, tetrahydro-
furyl group, dioxolanyl group, tetrahydropyranyl group,
dioxanyl group, tetrahydrothienyl group, tetrahydrothiopyra-
nyl group, oxazolidinyl group, thiazolidinyl group or the like.
[0118] As preferable examples of “3- to 10-membered non-
aromatic heterocyclic group”, aziridinyl group, azetidinyl
group, pyrrolidinyl group, piperidinyl group, azepanyl group,
piperadinyl group, diazepanyl group, morpholinyl group,
thiomorpholinyl group, 1,1-dioxo-thiomorpholinyl group,
tetrahydrofuryl group and tetrahydropyranyl group may be
enumerated.

[0119] The term “C,_4 alkoxy group” used in the present
specification means the above-defined “C, 4 alkyl group” to
which an oxygen atom is attached at one end. Specific
examples include methoxy group, ethoxy group, 1-propoxy
group (n-propoxy group), 2-propoxy group (i-propoxy
group), 2-methyl-1-propoxy group (i-butoxy group), 2-me-
thyl-2-propoxy group (t-butoxy group), 1-butoxy group
(n-butoxy group), 2-butoxy group (s-butoxy group), 1-pen-
tyloxy group, 2-pentyloxy group, 3-pentyloxy group, 2-me-
thyl-1-butoxy group, 3-methyl-1-butoxy group, 2-methyl-2-
butoxy group, 3-methyl-2-butoxy group, 2,2-dimethyl-1-
propoxy group, 1-hexyloxy group, 2-hexyloxy group,
3-hexyloxy group, 2-methyl-1-pentyloxy group, 3-methyl-1-
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pentyloxy group, 4-methyl-1-pentyloxy group, 2-methyl-2-
pentyloxy group, 3-methyl-2-pentyloxy group, 4-methyl-2-
pentyloxy group, 2-methyl-3-pentyloxy group, 3-methyl-3-
pentyloxy group, 2,3-dimethyl-1-butoxy group, 3,3-
dimethyl-1-butoxy group, 2,2-dimethyl-1-butoxy group,
2-ethyl-1-butoxy group, 3,3-dimethyl-2-butoxy group, 2,3-
dimethyl-2-butoxy group, or the like.

[0120] As preferable examples of “C, 4 alkoxy group”,
methoxy group, ethoxy group, 1-propoxy group, 2-propoxy
group, 2-methyl-1-propoxy group, 2-methyl-2-propoxy
group, 1-butoxy group, 2-butoxy group, 1-pentyloxy group,
2-pentyloxy group, 3-pentyloxy group, 2-methyl-1-butoxy
group, 3-methyl-1-butoxy group, 2-methyl-2-butoxy group,
3-methyl-2-butoxy group and 2,2-dimethyl-1-propoxy group
may be enumerated. As more preferable examples, methoxy
group, ethoxy group, 1-propoxy group, 2-propoxy group,
2-methyl-1-propoxy group, 2-methyl-2-propoxy group,
1-butoxy group and 2-butoxy group, may be enumerated. As
still more preferable examples, methoxy group, ethoxy
group, 1-propoxy group and 2-propoxy group may be enu-
merated. As most preferable examples, methoxy group and
ethoxy group may be enumerated.

[0121] The term “C,_g alkylthio group” used in the present
specification means the above-defined “C, 4 allyl group” to
which a sulfur atom is attached to at one end. Specific
examples include methylthio group, ethylthio group, 1-pro-
pylthio group (n-propylthio group), 2-propylthio group
(i-propylthio group), 2-methyl-1-propylthio group (i-bu-
tylthio group), 2-methyl-2-propylthio group (t-butylthio
group), 1-butylthio group (n-butylthio group), 2-butylthio
group (s-butylthio group), 1-pentylthio group, 2-pentylthio
group, 3-pentylthio group, 2-methyl-1-butylthio group,
3-methyl-1-butylthio group, 2-methyl-2-butylthio group,
3-methyl-2-butylthio  group, 2,2-dimethyl-1-propylthio
group, 1-hexylthio group, 2-hexylthio group, 3-hexylthio
group, 2-methyl-1-pentylthio group, 3-methyl-1-pentylthio
group, 4-methyl-1-pentylthio group, 2-methyl-2-pentylthio
group, 3-methyl-2-pentylthio group, 4-methyl-2-pentylthio
group, 2-methyl-3-pentylthio group, 3-methyl-3-pentylthio
group, 2,3-dimethyl-1-butylthio group, 3,3-dimethyl-1-bu-
tylthio group, 2,2-dimethyl-1-butylthio group, 2-ethyl-1-bu-
tylthio group, 3,3-dimethyl-2-butylthio group, 2,3-dimethyl-
2-butylthio group, or the like.

[0122] As preferable examples of “C,_ alkylthio group”,
methylthio group, ethylthio group, 1-propylthio group
(n-propylthio group), 2-propylthio group (i-propylthio
group), 2-methyl-1-propylthio group (i-butylthio group),
2-methyl-2-propylthio group (t-butylthio group), 1-butylthio
group (n-butylthio group) and 2-butylthio group (s-butylthio
group) may be enumerated.

[0123] The term “C,4 cycloalkoxy group” used in the
present specification means the above-defined “C;q
cycloalkyl group” to which an oxygen atom is attached at one
end. Specific examples include cyclopropoxy group,
cyclobutoxy group, cyclopentyloxy group, cyclohexyloxy
group, cycloheptyloxy group, cyclooctyloxy group, bicyclo
[2.1.0]pentyloxy group, bicyclo[3.1.0]hexyloxy group, bicy-
clo[2.1.1]hexyloxy group, bicyclo[4.1.0]heptyloxy group,
bicyclo[2.2.1]heptyloxy group (norbornyloxy group), bicy-
clo[3.3.0]Joctyloxy group, bicyclo[3.2.1]octyloxy group,
bicyclo[2.2.2]octyloxy group, or the like.

[0124] As preferable examples of “C,g cycloalkoxy
group”, cyclopropoxy group, cyclobutoxy group and cyclo-
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pentyloxy group may be enumerated. As a more preferable
example, cyclopropoxy group may be given.

[0125] Theterm “mono-C, ¢ alkylamino group”used in the
present specification means an amino group in which one
hydrogen atom is replaced with the above-defined “C, 4 alkyl
group”. Specific examples include methylamino group, ethy-
lamino group, 1-propylamino group (n-propylamino group),
2-propylamino group (i-propylamino group), 2-methyl-1-
propylamino group (i-butylamino group), 2-methyl-2-propy-
lamino group (t-butylamino group), 1-butylamino group
(n-butylamino group), 2-butylamino group (s-butylamino
group), 1-pentylamino group, 2-pentylamino group, 3-pen-
tylamino group, 2-methyl-1-butylamino group, 3-methyl-1-
butylamino group, 2-methyl-2-butylamino group, 3-methyl-
2-butylamino group, 2,2-dimethyl-1-propylamino group,
1-hexylamino group, 2-hexylamino group, 3-hexylamino
group, 2-methyl-1-pentylamino group, 3-methyl-1-penty-
lamino group, 4-methyl-1-pentylamino group, 2-methyl-2-
pentylamino group, 3-methyl-2-pentylamino group, 4-me-
thyl-2-pentylamino group, 2-methyl-3-pentylamino group,
3-methyl-3-pentylamino group, 2,3-dimethyl-1-butylamino
group, 3,3-dimethyl-1-butylamino group, 2,2-dimethyl-1-
butylamino group, 2-ethyl-1-butylamino group, 3,3-dim-
ethyl-2-butylamino  group,  2,3-dimethyl-2-butylamino
group, or the like.

[0126] The term “di-C, 4 alkylamino group” used in the
present specification means an amino group in which two
hydrogen atoms are replaced with two of the above-defined
“C,_¢ alkyl group”, respectively. These two C,_g alkyl groups
may be the same or different. Specific examples include N,N-
dimethylamino group, N,N-diethylamino group, N,N-di-n-
propylamino group, N,N-di-i-propylamino group, N,N-di-n-
butylamino group, N,N-di-i-butylamino group, N,N-di-s-
butylamino group, N,N-di-t-butylamino group, N-ethyl-N-
methylamino group, N-n-propyl-N-methylamino group, N-i-
propyl-N-methylamino group, N-n-butyl-N-methylamino
group, N-i-butyl-N-methylamino group, N-s-butyl-N-me-
thylamino group, N-t-butyl-N-methylamino group, or the
like.

[0127] The term “C,_, acyl group” used in the present
specification means a carbonyl group to which the above-
defined “C,_¢ alkyl group” is attached. Specific examples
include acetyl group, propionyl group, isopropionyl group,
butylyl group, isobutylyl group, valeryl group, isovaleryl
group, pivaloyl group, or the like.

[0128] The term “C,_, alkoxycarbonyl group” used in the
present specification means a carbonyl group to which the
above-defined “C, , alkoxy group” is attached. Specific
examples include methoxycarbonyl group, ethoxycarbonyl
group, 1-propyloxycarbonyl group, 2-propyloxycarbonyl
group, 2-methyl-2-propoxycarbonyl, or the like.

[0129] The expression “may have a substituent(s)” used in
the present specification means “may have one or a plurality
of substituents in any combination at a position(s) capable of
substitution”. Specific examples of substituents include halo-
gen atoms, hydroxyl group, thiol group, nitro group, cyano
group, formyl group, carboxyl group, amino group, silyl
group, methanesulfonyl group, C, , alkyl group, C,_ alkenyl
group, C,_¢ alkynyl group, C,_g cycloalkyl group, C¢_,, aryl
group, 5- to 10-membered heteroaryl group, 3- to 10-mem-
bered non-aromatic heterocyclic group, C,_¢ alkoxy group,
C,_ alkylthio group, C,_ ¢ cycloalkoxy group, mono-C, ¢
alkylamino group, di-C, ¢ alkylamino group, C,_, acyl group,
C,_, alkoxycarbonyl group or the like (provided that C,
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alkyl group, C,_¢ alkenyl group, C, ¢ alkynyl group, C;_¢
cycloalkyl group, Ce_;, aryl group, 5- to 10-membered het-
eroaryl group, 3- to 10-membered non-aromatic heterocyclic
group, C,, alkoxy group, C,, alkylthio group, C;,
cycloalkoxy group, mono-C, 4 alkylamino group, di-C, ¢
alkylamino group, C,_, acyl group and C, _, alkoxycarbonyl
group independently of each other may have 1 to 3 groups
selected from the group of substituents described below).

<Group of Substitutents>

[0130] Halogen atom, hydroxyl group, thiol group, nitro
group, cyano group, C, alkyl group, C5 cycloalkoxy
group, C, ¢ alkenyl group, C, ¢ alkynyl group, C_,, aryl
group, 5- to 10-membered heteroaryl group, 3- to 10-mem-
bered non-aromatic heterocyclic group, C,  alkoxy group
and C,_g alkylthio group.

[0131] (B) VEGF Receptor Kinase Inhibitors

[0132] Inthe present invention, the VEGF receptor kinase
inhibitor may be, for example, a compound represented by the
following general formula (I):

M
R4

A Y. N
~~ ~gs

HA

[0133] A in general formula (I) is a group represented by
one of the following formulas:

RZ

(Y

R! )

o N
[Sotiee

) )

RIT N N a N

| RI3

RI2

[0134] Inthe above formulas, R' is a group represented by
a formula—V'—V>—V? (where V' is a C,_, alkylene group
which may have a substituent(s); V> is a single bond, an
oxygen atom, a sulfur atom, a carbonyl group, a sulfinyl
group, a sulfonyl group, a group represented by a formula
—CONR®—, a group represented by a formula
—SO,NR°—, a group represented by a formula
—NR®SO,—, a group represented by a formula —NR5CO—
or a group represented by a formula —NR®— (where R®is a
hydrogen atom, a C,_ alkyl group which may have a substitu-
ent(s) ora C;_g cycloalkyl group which may have a substituent
(s)); and V? is a hydrogen atom, a C, ¢ alkyl group which may
have a substituent(s), a C,_q alkenyl group which may have a
substituent(s), a C,_¢ alkynyl group which may have a sub-
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stituent(s), a C5_g cycloalkyl group which may have a sub-
stituent(s); a Cq_,, aryl group which may have a substituent
(s), a 5- to 10-membered heteroaryl group which may have a
substituent(s) or a 3- to 10-membered non-aromatic hetero-
cyclic group which may have a substituent(s)).

[0135] R?isacyano group,a C, 4 alkoxy group which may
have a substituent(s), a carboxyl group, a C,_, alkoxycarbonyl
group which may have a substituent(s) or a group represented
by a formula —CONV*''V*2 (where V! is a hydrogen
atom, a C,_¢ alkyl group which may have a substituent(s), a
C,_¢ alkenyl group which may have a substituent(s), a C,_¢
alkynyl group which may have a substituent(s), a C;_¢
cycloalkyl group which may have a substituent(s),a Cg_;, aryl
group which may have a substituent(s), a 5- to 10-membered
heteroaryl group which may have a substituent(s) or a 3- to
10-membered non-aromatic heterocyclic group which may
have a substituent(s); and V*'? is a hydrogen atom, a C, 4
alkyl group which may have a substituent(s), a C,_; alkenyl
group which may have a substituent(s), a C,_¢ alkynyl group
which may have a substituent(s), a C5_g cycloalkyl group
which may have a substituent(s), a C4_,, aryl group which
may have a substituent(s), a 5- to 10-membered heteroaryl
group which may have a substituent(s), a 3- to 10-membered
non-aromatic heterocyclic group which may have a substitu-
ent(s), ahydroxyl group, a C, _; alkoxy group whichmay have
a substituent(s) or a C;_g cycloalkoxy group which may have
a substituent(s)).

[0136] A!is a carbon atom or a nitrogen atom which may
have a substituent(s).

[0137] R'!is a hydrogen atom, a C,_4 alkyl group which
may have a substituent(s), a C,_q alkenyl group which may
have a substituent(s), a C,_¢ alkynyl group which may have a
substituent(s), a C5_¢ cycloalkyl group which may have a
substituent(s), a Cq_; aryl group which may have a substitu-
ent(s), a 5- to 10-membered heteroaryl group which may have
a substituent(s), a 3- to 10-membered non-aromatic hetero-
cyclic group which may have a substituent(s) or a mono-C,
alkylamino group which may have a substituent(s).

[0138] R'Zisa hydrogen atom or a C,_¢ alkyl group which
may have a substituent(s).

[0139]

[0140] A'!is a carbon atom or a nitrogen atom which may
have a substituent(s).

[0141] R'®is a hydrogen atom, a C,_4 alkyl group which
may have a substituent(s) or a C;_4 cycloalkyl group which
may have a substituent(s).

[0142] R'*is a group represented by a formula —
V3 (where V*'* is a single bond or a carbonyl group; and
V“!% is a hydrogen atom, a hydroxyl group, a C, s alkyl group
which may have a substituent(s), a C,_g alkenyl group which
may have a substituent(s), a C,_¢ alkynyl group which may
have a substituent(s), a C;_g cycloalkyl group which may have
a substituent(s), a C,_,, aryl group which may have a sub-
stituent(s), a 5- to 10-membered heteroaryl group which may
have a substituent(s), a 3- to 10-membered non-aromatic
heterocyclic group which may have a substituent(s), an amino
group, a mono-C,_¢ allylamino group which may have a sub-
stituent(s), a di-C,_¢ alkylamino group which may have a

V413 is an oxygen atom or a sulfur atom.

ald
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substituent(s), a formyl group, a carboxyl group or a C,_,
alkoxycarbonyl group which may have a substituent(s)).

(i) X

[0143] X in general formula (I) is an oxygen atom or a
sulfur atom.

(i)Y

[0144] Y in general formula (I) is a group represented by

one of the following formulas:

) p
R, W2
RB\KYW\TN}; py j\ 5,
| .
H%\WI/ H{\w' lel

R3

N,
/ or
R9
\T/X:I?%
S \R3

[0145] Inthe above formulas, R? is a hydrogen atom, a C,
alkyl group which may have a substituent(s), a C,_g alkenyl
group which may have a substituent(s), a C, ¢ alkynyl group
which may have a substituent(s), a C;_ ¢ cycloalkyl group
which may have a substituent(s), a C,_, acyl group which may
have a substituent(s) or a C,_, alkoxycarbonyl group which
may have a substituent(s).

[0146] R’ and R® independently of each other represent a
hydrogen atom, a halogen atom, a cyano group, a nitro group,
an amino group, a C,  alkyl group which may have a sub-
stituent(s), a C;5_g cycloalkyl group which may have a sub-
stituent(s), a C,_¢ alkoxy group which may have a substituent
(s), aC,_g alkylthio group which may have a substituent(s), a
formyl group, a C,_, acyl group which may have a substituent
(s), a C,_, alkoxycarbonyl group which may have a substitu-
ent(s) or a group represented by a formula —CONV?' V72
(where V! and V¥ independently of each other represent a
hydrogen atom or a C,_4 alkyl group which may have a sub-
stituent(s)).

[0147] R® is a hydrogen atom, a halogen atom or a C,
alkyl group which may have a substituent(s).

[0148] W' and W2 independently of each other represent a
carbon atom or a nitrogen atom which may have a substituent
(-

(iv)R*

[0149] R*in general formula (I) is a hydrogen atom, a C,
alkyl group which may have a substituent(s), a C,_; alkenyl
group which may have a substituent(s), a C,_ alkynyl group
which may have a substituent(s), a C;_ g cycloalkyl group
which may have a substituent(s), a C,_; acyl group which may
have a substituent(s) or a C,_, alkoxycarbonyl group which
may have a substituent(s).

VR’
[0150] R® in general formula (1) is a hydrogen atom, a C,

alkyl group which may have a substituent(s), a C,_s alkenyl
group which may have a substituent(s), a C,_¢ alkynyl group
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which may have a substituent(s), a C5_g cycloalkyl group
which may have a substituent(s), a Cq_;, aryl group which
may have a substituent(s), a 5- to 10-membered heteroaryl
group which may have a substituent(s) or a 3- to 10-mem-
bered non-aromatic heterocyclic group which may have a
substituent(s).

[0151] Those compounds represented by general formula
(I) may be prepared by known methods. For example, those
compounds may be prepared by the method described in any
of'the following references: WO 02/32872, WO 2004/020434
and WO 2005/063713.

[0152] In the present invention, preferably, the VEGF
receptor kinase inhibitor is a compound represented by the
following general formula (II):

(I
R? R*

N N
- \"/ \R5
0}

Rr2

X

R’\ =

O N

[0153] General formula (II) represents preferable examples
in the compounds represented by general formula (I).

HR'

[0154] R’ is as defined above.

[0155] As preferable examples of R*, C,_, alkyl groups
may be given. For example, when V' is a C,_, alkylene group,
V?isasingle bond; and V? is a hydrogen atom in the definition
of R, R is a C,_4 alkyl group. In this case, however, R' may
have a substituent(s) selected from 3- to 10-membered non-
aromatic heterocyclic group which may have C, ¢ alkyl group
(s), hydroxyl group, C, 4 alkoxy group, amino group, mono-
C,_s alkylamino group and di-C,_s alkylamino group.

[0156] As more preferable examples of R*, methyl group or
a group represented by any of the following formulas may be
given:

REZW
N

Rral

wherein R is a methyl group; R** is a hydrogen atom or a
hydroxyl group; and R** is a methoxy group, an ethoxy
group, a 1-pyrrolidinyl group, a 1-piperidinyl group, a 4-mor-
pholinyl group, a dimethylamino group or a diethylamino
group.

[0157] A still more preferable example of R! is methyl
group or 2-methoxyethyl group.

(i) R?

[0158] R?is as defined above.

[0159] As preferable examples of R, cyano group or a

group represented by a formula CONV“''V*'2 (where V!
and V2 are as defined above) may be given.
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[0160] As more preferable examples of R?, cyano group or
a group represented by a formula —CONHV“!® (where V#!°
is a hydrogen atom, a C,_4 alkyl group, a C;_4 cycloalkyl
group, a C,_4 alkoxy group or a C,5_¢ cycloalkoxy group,
provided that V*'® may have at least one substituent selected
from halogen atoms, cyano group, hydroxyl group and C, ¢
alkoxy group) may be given.

[0161] As a still more preferable example of R?, a group
represented by a formula —CONHV“'” (where V7 is a
hydrogen atom, a C, ¢ alkyl group or a C,_¢ alkoxy group)
may be given.

[0162] As a most preferable example of R?, a group repre-
sented by a formula—CONHV'® (where V*'® is a hydrogen
atom, a methyl group or a methoxy group) may be given.
(iii) Y*

[0163] Y in general formula (II) is a group represented by
one of the following formulas:

R RS\
J

In the above formulas, R7, R®, W! and W? are as defined
above.

[0164] As a preferable example of Y, a group represented
by the following formula may be given.

R

In the above formula, R”* is a hydrogen atom or a halogen
atom.

(iv) R* and R*

[0165] R? and R* in general formula (II) are as defined
above.

[0166] As a preferable example of R and R*, a hydrogen
atom may be given for each of them.

VR

[0167] R® in general formula (I1) is as defined above.
[0168] As preferable examples of R®, a hydrogen atom, a

C,_salkyl group, a C,_g cycloalkyl group or a Cg_, , aryl group
may be given, provided that R® may have a substituent(s)
selected from halogen atoms and methanesulfonyl group.
[0169] Asamorepreferable example of R®, a methyl group,
an ethyl group or a cyclopropyl group may be given.

[0170] Preferable examples of the compounds represented
by general formula (II) include the following compounds.
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[0171] N-(4-(6-cyano-7-(2-methoxyethoxy)-4-quinolyl)
oxy-2-fluorophenyl)-N'-(4-fluorophenyl)urea,

[0172] N-(2-chloro-4-(6-cyano-7-((1-methyl-4-piperidyl)
methoxy-4-quinolyl)oxy)phenyl)-N'-cyclopropylurea,

[0173] N-(4-((6-cyano-7-(((2R)-3-(diethylamino)-2-hy-
droxypropyl)oxy)-4-quinolyl)oxy)phenyl)-N'-(4-fluo-
rophenyl)urea,

[0174] N-(4-((6-cyano-7-(((2R)-2-hydroxy-3-(1-pyr-
rolizino)propyl)oxy)-4-quinolyl)oxy )phenyl-N'-(4-fluo-
rophenyl)urea,

[0175] 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-methoxy-6-quinolinecarboxamide,

[0176] 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-(2-methoxyethoxy)-6-quinolinecarboxam-
ide,

[0177] N6-cyclopropyl-4-(3-chloro-4-(((cyclopropy-
lamino)carbonyl)amino)phenoxy)-7-methoxy-6-quinoli-
necarboxamide,

[0178] N6-(2-methoxyethyl)-4-(3-chloro-4-(((cyclopro-
pylamino)carbonyl)amino)-phenoxy)-7-methoxy-6-
quinolinecarboxamide,

[0179] N6-(2-fluoroethyl)-4-(3-chloro-4-(((cyclopropy-
lamino)carbonyl)amino)-phenoxy)-7-methoxy-6-quinoli-
necarboxamide,

[0180] N6-methoxy-4-(3-chloro-4-(((cyclopropylamino)
carbonyl)amino)phenoxy)-7-methoxy-6-quinolinecar-
boxamide,

[0181] N6-methyl-4-(3-chloro-4-(((cyclopropylamino)
carbonyl)amino)phenoxy)-7-methoxy-6-quinolinecar-
boxamide,

[0182] N6-ethyl-4-(3-chloro-4-(((cyclopropylamino)car-
bonyl)amino)phenoxy)-7-methoxy-6-quinolinecarboxa-
mide,

[0183] 4-(3-fluoro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-(2-methoxyethoxy)-6-quinolinecarboxam-
ide,

[0184] 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-(2-hydroxyethoxy)-6-quinolinecarboxam-
ide,

[0185] 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-((2S)-2,3-dihydroxypropyl)oxy-6-quinoli-
necarboxamide,

[0186] 4-(3-chloro-4-(methylaminocarbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,

[0187] 4-(3-chloro-4-(ethylaminocarbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,

[0188] N6-methoxy-4-(3-chloro-4-(((ethylamino)carbo-
nyl)amino)phenoxy)-7-methoxy-6-quinolinecarboxam-
ide,

[0189] 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-(2-ethoxyethoxy)-6-quinolinecarboxam-
ide,

[0190] 4-(4-((cyclopropylamino)carbonyl)aminophe-
noxy)-7-(2-methoxyethoxy)-6-quinolinecarboxamide,
[0191] N-(2-fluoro-4-((6-carbamoyl-7-methoxy-4-
quinolyl)oxy)phenyl)-N'-cyclopropylurea,

[0192] N6-(2-hydroxyethyl)-4-(3-chloro-4-(((cyclopropy-
lamino)carbonyl)amino)-phenoxy)-7-methoxy-6-quinoli-
necarboxamide,

[0193] 4-(3-chloro-4-(1-propylaminocarbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,

[0194] 4-(3-chloro-4-(cis-2-fluoro-cyclopropylaminocar-
bonyl)aminophenoxy)-7-methoxy-6-quinolinecarboxam-
ide,
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[0195] N6-methyl-4-(3-chloro-4-(((cyclopropylamino)
carbonyl)amino)phenoxy)-7-(2-methoxyethoxy)-6-
quinolinecarboxamide,

[0196] N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)
amino)phenoxy)-7-methoxy-6-quinolinecarboxamide,

[0197] 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy)-7-(2-(4-morpholino )ethoxy)-6-quinolinecar-
boxamide,

[0198] 4-(3-chloro-4-(2-fluoroethylaminocarbonyl)ami-
nophenoxy)-7-methoxy-6-quinolinecarboxamide,

[0199] N6-((2R)tetrahydro-2-furanylmethyl)-4-(3-chloro-
4-(((methylamino)carbonyl)-amino)phenoxy)-7-meth-
oxy-6-quinolinecarboxamide,

[0200] 4-(3-fluoro-4-(ethylaminocarbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,

[0201] 4-(3-chloro-4-(((cyclopropylamino)carbonyl)
amino)phenoxy)-7-((2R)-2-hydroxy-3-(1-pyrrolizino)
propoxy)-6-quinolinecarboxamide,

[0202] N6-methyl-4-(3-chloro-4-(((methylamino)carbo-
nyl)amino)phenoxy)-7-((2R)-3-diethylamino-2-hydrox-
ypropoxy)-6-quinolinecarboxamide,

[0203] N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)
amino)phenoxy)-7-((2R)-3-diethylamino-2-hydroxypro-
poxy)-6-quinolinecarboxamide,

[0204] N6-methyl-4-(3-chloro-4-(((methylamino)carbo-
nyl)amino)phenoxy)-7-((2R)-2-hydroxy-3-(1-pyr-
rolizino)propoxy)-6-quinolinecarboxamide,

[0205] N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)
amino)phenoxy)-7-((2R)-2-hydroxy-3-(1-pyrrolizino)
propoxy)-6-quinolinecarboxamide,

[0206] N6-methyl-4-(3-chloro-4-(((methylamino)carbo-
nyl)amino)phenoxy)-7-((1-methyl-4-piperidyl )methoxy)-
6-quinolinecarboxamide,

[0207] N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)
amino)phenoxy)-7-((1-methyl-4-piperidyl)methoxy)-6-
quinolinecarboxamide,

[0208] N-(4-(6-cyano-7-(2-methoxyethoxy)-4-quinolyl)
oxy-2-fluorophenyl)-N'-cyclopropylurea,

[0209] N-(4-(6-cyano-7-(3-(4-morpholino)propoxy)-4-
quinolyl)oxyphenyl)-N'-(3-methylsulfonyl)phenyl)urea,
[0210] 4-(4-((cyclopropylamino)carbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,

[0211] 4-(3-fluoro-4-((2-fluoroethylamino)carbonyl)ami-
nophenoxy)-7-methoxy-6-quinolinecarboxamide,
[0212] N6-(2-ethoxyethyl)-4-(3-chloro-4-(((methy-
lamino)carbonyl)amino)phenoxy)-7-methoxy-6-quinoli-
necarboxamide,

[0213] 4-(4-(3-ethylureido)-3-fluoro-phenoxy)-7-methox-
yquinoline-6-carboxylic acid (2-cyanoethyl)amide, and
[0214] N-(4-(6-(2-cyanoethyl)carbamoyl-7-methoxy-4-
quinolyl)oxy-2-fluorophenyl)-N'-cyclopropylurea.
[0215] Further, a more preferable example of the com-

pound represented by general formula (II) includes:

[0216] 4-(3-chloro-4-(cyclopropylaminocarbonyl)ami-
nophenoxy-7-methoxy-6-quinolinecarboxamide,

[0217] 4-(3-chloro-4-(ethylaminocarbonyl)aminophe-
noxy-7-methoxy-6-quinolinecarboxamide,

[0218] N6-methoxy-4-(3-chloro-4-(((cyclopropylamino)
carbonyl)amino)phenoxy)-7-methoxy-6-quinolinecar-
boxamide,

[0219] 4-(3-chloro-4-(methylaminocarbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide, and
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[0220] N6-methoxy-4-(3-chloro-4-(((ethylamino)carbo-
nyl)amino)phenoxy)-7-methoxy-6-quinolinecarboxam-
ide.

[0221] Further, as a more preferable example of the com-

pound represented by general formula (II), 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy-7-methoxy-6-

quinolinecarboxamide (see formula (IV)) may be given. As

one of the most preferable examples of VEGF receptor kinase
inhibitors, the methanesulfonic acid salt of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy-7-methoxy-6-

quinolinecarboxamide may be given.

)

Cl
H

TV

ZT

0 0
LN X
Z

o N

[0222] Those compounds represented by general formula
(II) may be prepared by known methods. For example, those
compounds may be prepared by the method described in WO
02/32872 or WO 2005/063713.

[0223] In the present invention, preferably, the VEGF
receptor kinase inhibitor is a compound represented by the
following general formula (I1I):

(D)

R4
0, /
N
y .
N
/
o)
R9
yal3 | Xl
JJ\ )
RHU lel N

RIZ

General formula (IIT) represents preferable examples in the
compounds represented by general formula (I).

(1) Rll

[0224] R is as defined above.

[0225] As preferable examples of R'?, 3- to 10-membered
non-aromatic heterocyclic groups which may have a substitu-
ent(s) or mono-C, ¢ alkylamino groups which may have a
substituent(s) may be given.

[0226] Asamore preferable example of R'!, any one group
selected from the groups represented by the following formu-
las may be given:
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oo

B
NG o

The above group may have a substituent(s) selected from the
group of substituents described below.

[Group of Substituents]

[0227] Hydroxyl group, C,_¢ alkyl, C,¢ cycloalkyl and
groups represented by the formulas:

[
PN
)O HO | and
RKT)K/\/EE
!

wherein R™" and R™? independently of each other represent a
hydrogen atom or a C, 4 alkyl group which may have a sub-
stituent(s).

[0228] As a still more preferable example of R'*, any one
group selected from the groups represented by the following
formulas may be given:

QE QE
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-continued

A
A
o o

(i)) R'?

[0229] R'Zis as defined above.

[0230] As a preferable example of R'?, a hydrogen atom
may be given.

(iii) V'3

[0231] V'3 is as defined above.

[0232] As a preferable example of V*'3, an oxygen atom
may be given.

(iv) A"

[0233] A'!is as defined above.
[0234] As a preferable example of A'!, a carbon atom may
be given.

(MR*

[0235] R*is as defined above.
[0236] As a preferable example of R* a hydrogen atom
may be given.

(vi)R®

[0237] R® is as defined above.

[0238] As apreferable example of R®, a C, _alkyl group or

a C, 4 cycloalkyl group may be given.

[0239] As a more preferable of R, a methyl group may be

given.

(vii) R®

[0240] R’ is as defined above.

[0241] As a preferable example of R®, a hydrogen atom

may be given.

[0242] Preferable examples of the compounds represented

by general formula (III) include the following compounds.

[0243] 5-(2-(((4-hydroxy-4-methylpiperidine-1-yl)carbo-
nyl)amino)pyridine-4-yloxy)-1H-indole-1-carboxylic
acid methylamide,

[0244] N1-methyl-5-(2-((4-hydroxypiperidino)carbonyl)
amino-4-pyridyl)oxy-1H-1-indolecarboxamide,

[0245] N1-methyl-5-(2-(((4-pyrrolizine-1-yl)piperidine-
1-yl)carbonyl)amino)pyridine-4-yloxy)-1H-1-indolecar-
boxamide,

[0246] N1-methyl-5-(2-(((4-piperidine-1-yl)piperidine-1-
yl)carbonyl)amino)pyridine-4-yloxy)-1H-1-indolecar-
boxamide, and

[0247] N4-(4-(1-(methylamino)carbonyl-1H-5-indolyl)
oxy-2-pyridyl)-4-morpholinecarboxamide.

14
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[0248] The compounds represented by general formula
(IIT) may be prepared by known methods, e.g., the method
described in WO 2004/020434.

[0249] In the present invention, examples of the VEGF
receptor kinase inhibitor include, but are not limited to, the
following compounds.

[0250] (1) N-(4-bromo-2-fluorophenyl)-6-methoxy-7-[2-
(1H-1,2,3-triazole-1-yl)-ethoxy]quinazoline-4-amine (here-
inafter, sometimes referred to as “ZD4190”. Cancer
Research., 60, 970-975, 2000, Journal of Medicinal Chemis-
try., 42: 5369-5389, 1999.) (See formula (V) below):

W)
F Br

HN
A° 7

[\ I

N%N/N\/\O \N)

[0251] (2) N-(4-bromo-2-fluorophenyl)-6-methoxy-7-[(1-
methylpiperidine-4-yl)-methoxy]quinazoline-4-amine
(hereinafter, sometimes referred to as “ZD6474” or “vandet-
anib”. Proc. Am. Assoc. Cancer Research., 42, 583, 2001,
Journal of Medicinal Chemistry., 45: 1300-1312, 2002.) (See
formula (VI) below):

VD)

F. Br
HN
P a
O \NJ
/N

[0252] (3) 3-[(2,4-dimethylpyrrol-5-yl)methylene]-2-in-
dolinone (hereinafter, sometimes referred to as “SU5416” or
“semaxanib”. Cancer Research., 59, 99-106, 1999, Journal of
Medicinal Chemistry., 41: 2588-2603, 1998; U.S. Pat. No.
5,792,783.) (See formula (VII) below):

(VID

/ \

Tz

=z
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[0253] (4) (Z£)-3-[(2,4-dimethyl-5-(2-0x0-1,2-dihydroin-
dole-3-ylidenemethyl)-1H-pyrrole-3-yl)-propionic acid
(hereinafter, sometimes referred to as “SU6668”. Cancer
Research., 60, 4152-4160, 2000, Journal of Medicinal Chem-
istry., 42: 5120-5130, 1999.) (See formula (VIII) below):

@Wm
|§

[0254] (5) 5-(5-fluoro-2-ox0-1,2-dihydroindole-3-yliden-
emethyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid (2-di-
ethylaminoethyl)amide (hereinafter, sometimes referred to as
“SU11248”. Clinical Cancer Research, 9, 327-337, 2003,
Journal of Medicinal Chemistry., 46: 1116-9, 2003; WO
01/060814) (See formula (IX) below):

(VIID)

ax

i d
/\g/\/N\/
N
; | =
O
N

[0255] (6) N,N-dimethylglycine-3-{5,6,7,13-tetrahydro-9-
[(1-methylethoxy)methyl]-5-0x0-12H-indeno(2,1-a)pyrrolo
[3,4-c]carbazole-12-yl}propylester (hereinafter, sometimes
referred to as “CEP-7055”. Pro. Am. Assoc. Cancer Research,
43, 1080, 2002, Journal of Medicinal Chemistry., 46: 5375-
88, 2003.) (See formula (X) below):

pdan)
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[0256] (7) 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-
pyrrolizine-1-yl-butyl)-ureido]-isothiazole-4-carboxylic
acid amide (hereinafter, sometimes referred to as “CP-547,
632”. Cancer Research. 63:7301-9, 2003, WO 99/62890.)
(See formula (XI) below):

XD

Br
F
HN
o)
F %
L
N /\/\/N
Ng N N
H H
[0257] (8) N-{2-chloro-4-[(6,7-dimethoxy-4-quinazoli-

nyl)oxy]phenyl}-N'-propylurea  (hereinafter, sometimes
referred to as “KRN633”. Molecular Cancer Therapeutics.,
3:1639-49,2004., WO 00/43366.) (See formula (XII) below):

(X1
Cl
R
\“/ NN
(6]
O
A Ny
J
\O N
[0258] (9) 1-(4-chloroanilino)-4-(4-pyridylmethyl)ph-

thalazine (hereinafter, sometimes referred to as “PTK787/
7K222584” or “vatalanib”. Cancer Research, 60, 2179-2189,
2000, J. Med. Chem., 43:2310-23, 2000; WO 98/35958) (See
formula (XIII) below):

(XIII)
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[0259] (10) N-{2-chloro-4-[(6,7-dimethoxy-4-quinolyl)
oxy|phenyl}-N'-[5-methyl-3-isoxazolyl]urea  (hereinafter,
sometimes referred to as “KRN951”; WO 2002/088110) (See
formula (XIV) below):

(XIV)
Cl
f_ R
\”/ W
[e] N—O
(6]
~° N
Z
\O N
[0260] (11) 4-[(4-fluoro-2-methylindole-5-yl)oxy]-6-

methoxy-7-[3-(pyrrolizine-1-yl)-propoxy]quinazoline
(hereinafter, sometimes referred to as “AZD2171”. Cancer
Research. 65:4389-400, 2005; WO 00/47212) (See formula
(XV) below):

XV)

H
N

(@) /
/\/: :@f\)IN
‘ N O N

[0261] (12) 6-[2-(methylcarbamoyl)phenylsulphanyl]-3-
E-[2-(pyridine-2-yl)-ethenyl]indazole (hereinafter, some-
times referred to as “AG013736”. American Journal of
Pathology. 165:35-52, 2004; WO 01/002369) (See formula
(XVI) below):

(XVI)

[0262] (13)  5-((Z)-(5-fluoro-2-ox0-1,2-dihydro-3H-in-
dole-3-ylidene)methyl)-N-((2S)-2-hydroxy-3-morpholine-

Apr. 29, 2010

4-ylpropyl)-2,4-dimethyl-1H-pyrrole-3-carboxamide (here-
inafter, sometimes referred to as “SU14813”. Proceedings of
the American Association for Cancer Research, 46, (Abstract
2031), 2005.) (See formula (XVII) below):

sSERe

222

[0263] (14) 3-((quinoline-4-ylmethyl)amino)-N-(4-(trif-
luoromethoxy )phenyl)thiophene-2-carboxamide (hereinaf-
ter, sometimes referred to as “OSI1930”. Molecular Cancer
Therapeutics., 4:1186-1197, 2005.) (See formula (XVIII)
below):

(XVIID)

CFs

[0264] (15)  6-(2,6-dichlorophenyl)-8-methyl-2-pheny-
lamino-8H-pyrido[2,3-d]-pyrimidine-7-one (hereinafter,
sometimes referred to as “TKI-28”. Cancer Biol Ther., 4,
2005.) (See formula (XIX) below):

(XIX)
cl

A - :
HN

[0265] (16) 2-((1,6-dihydro-6-oxo-pyridine-3-ylmethyl)
amino)-N-(3-(trifluoromethyl)-phenyl)-3-pyridine-carboxa-
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mide (hereinafter, sometimes referred to as “ABP309”.
EORTC-NCI-AACR Symp Mol Targets Cancer Ther., 2,
(Abstract 172), 2004.) (See formula (XX) below):

(XX)
0
X N CF3
H
P

N NH

Z S\u

AN

[0266] (17) 4-(4-(4-chloro-phenylamino)-furo[2,3-d]py-
ridazine-7-yloxymethyl)-pyridine-2-carboxylic acid methy-

lamide (hereinafter, sometimes referred to as “BAY
57-9352”. WO 01/23375) (See formula (XXI) below):
(XXD)
Cl
HN
a \T
0 =N s
| "
0 S NG

[0267] (18) N-(3-trifluoromethyl-4-chlorophenyl)-N'-(4-
(2-methylcarbamoylpyridine-4-yl)oxyphenyl)urea (herein-
after, sometimes referred to as “BAY 43-9006” or “sor-
afenib”. Cancer Research., 64, 7099-7109, 2004, Organic
Process Res Dev., 6, 777-81, 2002.) (See formulas (XXII)
below):

(XXII)
H H
NTN CF,
O
O Cl
/
g
~ Ny

[0268] (19) 4-amino-5-fluoro-3-(6-(4-methyl-piperazine-
1-yl)-1H-benzimidazole-2-yl)-1H-quinoline-2-one (herein-
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after, sometimes referred to as “CHIR258”. Clinical Cancer
Research., 11, 3633-3641, 2005.) (See formula (XXIII)

below):

(XXIIT)

N N—
F NH, I\II \ h
Cﬁf ﬂ

[0269] (20) 4-(4-(1-amino-1-methyl-ethyl)-phenyl)-2-(4-
(2-morpholine-4-yl-ethyl)-phenylamino)-pyrimidine-5-car-

bonitrile  (hereinafter, sometimes referred to as
“INJ17029259”. Molecular Pharmacology., 66, 635-647,
2004.) (See formula (XXIV) below):

(XXIV)

O

NH,

[0270] (21)  [6-[4-[(4-ethylpiperazine-1-yl)methyl]|phe-
nyl]-7H-pyrrolo[2,3-d]pyrimidine-4-y1]-((R)-1-phenyl-
ethyl)amine (hereinafter, sometimes referred to as “AEE-
788”. Cancer Research., 64, 4931-4941, 2004; Cancer
Research., 64, 7977-7984, 2004.) (See formula (XXV)
below):

XXV)

—

N

My o
P

[0271] (22) 9-(1-methylethoxy)methyl-12-(3-hydroxypro-
pyD)-6H,7H,13H-indeno[2,1-a]-pyrrole[3,4-c]carbazole-5-
one (hereinafter, sometimes referred to as “CEP-5214". Jour-
nal of Medicinal Chemistry., 46, 5375-5388, 2003; Cancer
Research., 63, 5978-5991, 2003.) (See formula (XXVI)
below):
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(XXVD)

L
500

HO

[0272] (23) N-(2,4-difluorophenyl)-N'-{4-[(6,7-
dimethoxy-4-quinolyl)-oxy]-2-fluorophenyl}urea (hereinaf-
ter, sometimes referred to as “KI1-8751”. Journal of Medicinal
Chemistry., 48, 1359-1366, 2005.) (See formula (XXVII)
below):

(XXVID)
F F
H H
N\"/N
O F
- AN
F
\O N
[0273] (24) N-[4-(3-amino-1H-indazole-4-yl)phenyl]-N'-

(2-fluoro-5-methylphenyl)urea  (hereinafter, sometimes
referred to as “ABT-869”. Proceedings of the American Asso-
ciation for Cancer Research., 46, 1407, (Abstract 5981),
2005.) (See formula (XXIX) below):

(6]
e
(J
LN

\
N
H

[0274] (25) 2-methyl-6-[2-(1-methyl-1H-imidazole-2-yl)-
thieno[3,2-b]pyridine-7-yloxy]-benzo[b]thiophene-3-car-
boxylic acid methylamide (hereinafter, sometimes referred to
as “AG-028262". WO 03/06462; US 2004/009965) (See for-
mula (XXX) below):

(XXIX)
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(XXX)
N \
N
TN
| (]
A S N
S o)
\
AN
N
(6]

[0275] (26) (R)-1-(4-(4-fluoro-2-methyl-1H-indole-5-

yloxy)-5-methylpyrrolo[1,2-f]-[1,2,4]triazine-6-yloxy )pro-
pane-2-ol (hereinafter, sometimes referred to as “BMS-
540215”. Proceedings of the American Association for
Cancer Research., 46, (Abstract 3033), 2005.) (See formula
(XXXI) below):

(XXXI)
)31
N
0
F
O
HO o] \ )
N A
Y

[0276] (27) (S)-((R)-1-(4-(4-fluoro-2-methyl-1H-indole-
5-yloxy)-5-methylpyrrolo[1,2-f][1,2,4]triazine-6-yloxy)pro-
pane-2-ol)2-aminopropanoate  (hereinafter, sometimes
referred to as “BMS-582664". Proceedings of the American
Association for Cancer Research., 46, (Abstract 3033),
2005.) (See formulas (XXXII) below):

(XXXII)

NH,

[0277] (28) 3-[(4-morpholine-4-yl-phenylamino)-methyl-
ene]-1,3-dihydroindole-2-one  (hereinafter, = sometimes
referred to as “AGN-199659”. WO 2003/027102) (See for-
mula (XXXIII) below):
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(XXXIII)

N(\o
Qe -

[0278] (29) 5-[[4-(2,3-dimethyl-2H-indazole-6-yl)methy-
lamino]pyrimidine-2-yl]lamino]-2-methylbenzenesulfona-
mide (hereinafter, sometimes referred to as “pazopanib” or
“GW-786034". Proc. Am. Soc. Clin. Oncology, (Abstract
3054), 2004.) (See formula (XXXIV) below):

(XXXIV)

N
T %
| N—
N A =
0=s

J SN,

[0279] (30) (37)-3-[6-(2-morpholine-4-ylethoxy)quino-
line-2(1H)-ylidene]-1,3-dihydro-2H-indole-2-one (hereinaf-
ter, sometimes referred to as “YM-231146". Biological and
Pharmaceutical Bulletin. 28:2096-2101, 2005.) (See formula
(XXXV) below):

(XXXV)
/ O O\L
O 7 N N/\
H
(o
HN 0

[0280] (31) 2-((2-((4-(4-(4-(tert-butyl)anilino)phenoxy)-
6-methoxy-7-quinolyl)oxy)ethyl)amino)-1-ethanol (herein-
after, sometimes referred to as “KI-23057”. WO 2003/
033472) (See formula (XXXVI) below):

(XXXVI)

H
jos
0O \Q\K
A0 ~

H
N F
HO/\/ \/\O N
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[0281] The above-described ZD4190, ZD6474, SU5416,
SU6668, SU11248, CEP-7055, CP-547,632, KRNG633,
PTK787/7K222584, KRN951, AZD2171, AGO013736,
SU14813, OSI1930, TKI-28, ABP309, BAY 57-9352, BAY
43-9006, CHIR258, INJ17029259, AEE-788, CEP-5214,
KI-8751, ABT-869, AG-028262, BMS-540215, BMS-
582664, AGN-199659, pazopanib, YM-231146 and
KI-23057 may be prepared by known methods. For example,
they may be prepared by the methods described in respective
references.

[0282] In the present invention, other examples of the
VEGF receptor kinase inhibitor include BIBF1120 (WO
01/27081), ZK304709 (Proceedings of the American Asso-
ciation for Cancer Research, 46, (Abstract 5842), 2005),
Exel7647 (EORTC-NCI-AACR Symp Mol Targets Cancer
Ther., (Abstract 134), 2004), AMG706 (EORTC-NCI-AACR
Symp Mol Targets Cancer Ther., 2, (Abstract 151),2004) and
GW-654652 (Blood., 103,3474-3479, 2004; Proceedings of
the American Association for Cancer Research, 44, 9, (Ab-
stract39), 2003; Proceedings ofthe American Association for
Cancer Research, 44, 9, (Abstract 40), 2003). BIBF1120,
7K304709, Exel7647, AMG706 and GW-654652 may be
prepared by known methods.

[0283] (C) Anti-VEGF Receptor Antibody

[0284] In the present invention, as one example of the
VEGTF inhibitor, anti-VEGF receptor antibody may be given.
Anti-VEGF receptor antibody is an antibody which has affin-
ity for VEGF receptor or a partial fragment thereof. Prefer-
ably, this anti-VEGF receptor antibody is a neutralizing anti-
body that recognizes and binds to VEGF receptor and thereby
inhibits the activity of VEGF (such as vascular endothelial
cell growth activity). Anti-VEGF receptor antibody may be
prepared in the same manner as described later for the prepa-
ration of anti-VEGF antibody. Anti-VEGF receptor antibody
may be either a polyclonal antibody or a monoclonal anti-
body. The isotype of the anti-VEGF receptor antibody is not
particularly limited. Further, the anti-VEGF receptor anti-
body may be a fragment of an antibody or a single-chain
antibody (see the description of anti-VEGF antibody pro-
vided later).

[0285] Preferable examples of the anti-VEGF receptor
antibody include, but are not limited to, 2C3 antibody (U.S.
Pat. No. 6,524,583, U.S. Pat. No. 6,676,941), IMC-1121b
(U.S. Pat. No. 6,811,779), IMC-18F1 (Proceedings of the
American Association for Cancer Research, 45, 694, (Ab-
stract 3005), 2004), IMC-1C11 (U.S. Pat. No. 5,747,651) and
IMC-2C6 (Proceedings of the American Association for Can-
cer Research, 44, 1479, (Abstract 6454), 2003). 2C3 anti-
body, IMC-1121b, IMC-18F1, IMC-1C11 and IMC-2C6
may be prepared by known methods. For example, they may
be prepared by the methods described in respective refer-
ences.

[0286] (D) Other VEGF Inhibitors

[0287] In the present invention, examples of the VEGF
inhibitor include PI88, AVE-0005 (Proc. Am. Soc. Clin.
Oncology, (Abstract 776), 2003), EG-3306 (Biochem Bio-
phys Res Commun., 302, 793-799, 2003), RPI-4610 (An-
giozyme (Registered Trademark), U.S. Pat. No. 5,180,818,
U.S. Pat. No. 6,346,398), 2-(8-hydroxy-6-methoxy-1-oxo-
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1H-2-benzopyran-3-yl)propionic acid (hereinafter, some-
times referred to as “NM-3"; WO 97/48693), 5-[N-methyl-
N-(4-octadecyloxyphenyl)acetyl]amino-2-methylthioben-
zoic acid (hereinafter, sometimes referred to as “VGA-11557;
Anticancer Research., 24, 3009-3017, 2004) (See formula
(LII) below):

(LID)

~~ 0 o (CH2)17CH3

VEGF trap (The Journal of Clinical Endocrinology &
Metabolism. 86(7), 3377-3386, 2001) and pegaptanib
sodium (Macugen (Registered Trademark)). PI8S, AVE-
0005, EG-3306, RPI-4610, NM-3, VGA-1155 and VEGF
trap may be prepared by known methods. For example, they
may be prepared by the methods described in respective ref-
erences. Pegaptanib sodium may be obtained by purchasing
Macugen from Pfizer.

[0288] (E)FGF Receptor Kinase Inhibitors

[0289] Inthe present invention, examples of the FGF recep-
tor kinase inhibitor include, but are not limited to, the follow-
ing compounds.

[0290] (1) 1-[2-amino-6-(3,5-dimethoxyphenyl)-pyrido(2,
3-d)pyrimidine-7-yl]-3-tert-butylurea (hereinafter, some-
times referred to as “PD166866”; Journal of Medicinal
Chemistry., 40, 2296-2303, 1997) (See formula (XXXVII)
below):

(XXX VII)

j\
[0291] (2) 1-tert-butyl-3-[2-(4-diethylamino)butylamino-
6-(3,5-dimethoxyphenyl)-pyrido(2,3-d)pyrimidine-7-y1]
urea (hereinafter, sometimes referred to as “PD1730747;

EMBO 1., 17, 5896-5904, 1998; U.S. Pat. No. 5,733,913)
(See formula (XXXVIII) below):
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(XXXVIID)

M
[0292] (3) (S)-((R)-1-(4-(4-fluoro-2-methyl-1H-indole-5-
yloxy)-5-methylpyrrolo[1,2-f]-[1,2,4]triazine-6-yloxy)pro-
pane-2-ol)-2-aminopropanoate (BMS-582664) (See formula
(XXXII))
[0293] (4) 4-[4-[N-(4-nitrophenyl)carbamoyl]-1-piperazi-
nyl]-6,7-dimethoxyquinazoline  (hereinafter, sometimes

referred to as “CT-052923”; WO 98/14437) (See formula
(XXXIX) below):

(XXXIX)

()"
N
A Ny
809

[0294] (5) 4-amino-5-fluoro-3-(6-(4-methyl-piperazine-1-
y1)-1H-benzimidazole-2-y1)-1H-quinoline-2-one

(CHIR258) (See formula (XXIII))

[0295] (6) 2-((2-((4-(4-(4-(tert-butyl)anilino)phenoxy)-6-
methoxy-7-quinolyl)oxy )ethyl)-amino)-1-ethanol (KI-
23057) (See formula (XXXVI))

[0296] (7) (Z2)-3-[(2,4-dimethyl-5-(2-0x0-1,2-dihydroin-
dole-3-ylidenemethyl)-1H-pyrrole-3-yl)-propionic acid
(SU6668) (See formula (VIII))

[0297] PD166866, PD173074, BMS-582664, CT-052923,
CHIR258, KI-23057 and SU6668 may be prepared by known
methods. For example, they may be prepared by the methods
described in respective references.

[0298] (F) Anti-FGF Receptor Antibody

[0299] Inthe present invention, as one example of the FGF
inhibitor, anti-FGF receptor antibody may be given. Anti-
FGF receptor antibody is an antibody which has affinity for
FGF receptor or a partial fragment thereof. Preferably, this
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anti-FGF receptor antibody is a neutralizing antibody that
recognizes and binds to FGF receptor and thereby inhibits the
activity of FGF (such as vascular endothelial cell growth
activity). Anti-FGF receptor antibody may be prepared in the
same manner as described later for the preparation of anti-
VEGF antibody. Anti-FGF receptor antibody may be either a
polyclonal antibody or a monoclonal antibody. The isotype of
the anti-FGF receptor antibody is not particularly limited.
Further, the anti-FGF receptor antibody may be a fragment of
an antibody or a single-chain antibody (see the description of
anti-VEGF antibody provided later).

[0300] (G)PDGF Receptor Kinase Inhibitor

[0301] In the present invention, as one example of the
PDGF inhibitor, PDGF receptor kinase inhibitor may be
given. Examples of the PDGF receptor kinase inhibitor
include, but are not limited to, the following compounds.
[0302] (1) 4-(4-methylpiperazine-1-ylmethyl)-N-[4-me-
thyl-3-[4-(3-pyridyl)pyrimidine-2-ylamino|phenyl]benze-
neamide (hereinafter, sometimes referred to as “imatinib™)
(See formula (XL) below):

XL)

[0303] (2) 6-[2-(methylcarbamoyl)phenylsulphanyl]-3-E-
[2-(pyridine-2-yl)ethenyl]-indazole (AG013736) (See for-
mula (XVI))

[0304] (3) 1-{2-[5-(2-methoxy-ethoxy)-benzoimidazole-
1-yl]-quinoline-8-yl} -piperidine-4-ylamine (hereinafter,
sometimes referred to as “CP-673451”; WO 2001/040217,
Cancer Research., 65, 957-966, 2005.) (See formula (XLI)
below):

(XLI)
H

[0305] (4) 4-[4-[N-(4-nitrophenyl)carbamoyl]-1-piperazi-
nyl]-6,7-dimethoxyquinazoline (CT-052923) (See formula
(XXXIX))

[0306] (5) 4-amino-5-fluoro-3-(6-(4-methyl-piperazine-1-
yl)-1H-benzimidazole-2-y1)-1H-quinoline-2-one
(CHIR258) (See formula (XXIII))

[0307] (6) (4-tert-butylphenyl) {4-[(6,7-dimethoxy-4-
quinolyl)oxy|phenyl} methaneone (hereinafter, sometimes
referred to as “KI-6896; Bioorganic and Medicinal Chem-
istry Letters., 7, 2935-2940, 1997.) (See formula (XLIII)
below):
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(XLIID)

(6]
~° AN
\O N/
[0308] (7) 5-methyl-N-[4-(trifluoromethyl)phenyl]-4-

isoxazolecarboxamide (hereinafter, sometimes referred to as
“leflunomide”.) (See formula (XLIV) below):

(XLIV)
0O,
[
§ /
0}
FsC
[0309] (B) trans-4-[(6,7-dimethoxyquinoxaline-2-yl)

amino|cyclohexanol (hereinafter, sometimes referred to as
“RPR-127963E”.) (See formula (XLV) below):

O N %
SOORSN
\O N/ OH

[0310] (9) (Z2)-3-[(2,4-dimethyl-5-(2-0x0-1,2-dihydroin-
dole-3-ylidenemethyl)-1H-pyrrole-3-yl)-propionic acid
(SU6668) (See formula (VIII))

[0311] (10) 5-(5-fluoro-2-ox0-1,2-dihydroindole-3-
ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid
(2-diethylaminoethyl)amide (SU11248) (See formula (IX))
[0312] (11) 1-(4-chloroanilino)-4-(4-pyridylmethyl)ph-
thalazine (PTK787/7K222584) (See formula (XIII))

[0313] (12) N-[4-(3-amino-1H-indazole-4-yl)phenyl-N'-
(2-fluoro-5-methylphenyl)urea (ABT-869) (See formula
XXIX))

[0314] Imatinib, AGO013736, CP-673451, CT-052923,
CHIR258, KI-6896, leflunomide, RPR-127963E, SU6668,
SU11248, PTK787/7K222584 and ABT-869 may be pre-
pared by known methods. For example, they may be prepared
by the methods described in respective references.

(XLV)
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[0315] Imatinib may be obtained by purchasing Glivec
(Registered Trademark) from Novartis.

[0316] (H) Anti-PDGF Receptor Antibody

[0317] In the present invention, as one example of the
PDGF inhibitor, anti-PDGF receptor antibody may be given.
Anti-PDGF receptor antibody is an antibody which has affin-
ity for PDGF receptor or a partial fragment thereof. Prefer-
ably, this anti-PDGF receptor antibody is a neutralizing anti-
body that recognizes and binds to PDGF receptor and thereby
inhibits the activity of PDGF (such as vascular endothelial
cell growth activity). Anti-PDGF receptor antibody may be
prepared in the same manner as described later for the prepa-
ration of anti-VEGF antibody. Anti-PDGF receptor antibody
may be either a polyclonal antibody or a monoclonal anti-
body. The isotype of the anti-PDGF receptor antibody is not
particularly limited. Further, the anti-PDGF receptor anti-
body may be a fragment of an antibody or a single-chain
antibody (see the description of anti-VEGF antibody pro-
vided later).

[0318] (I) EGF Receptor Kinase Inhibitors

[0319] Inthe present invention, as one example of the EGF
inhibitor, EGF receptor kinase inhibitor may be given. Spe-
cifically, examples of the EGF receptor kinase inhibitor
include gefitinib and derivatives thereof. Gefitinib refers to
4-(3-chloro-4-fluorophenylamino)-7-methoxy-6-(3-(4-mor-
pholino)propoxy-quinazoline).

The structural formula thereof is shown in formula (XLVI)
below:

(XLVI)
F
cl NH (\o
o N\)
N 2 | \/\/
N
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O// \\O
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[0320] As derivatives of gefitinib, the compounds disclosed
in WO 96/33980 may be given.

[0321] Gefitinib and derivatives thereof may be prepared
by known methods. For example, they may be prepared by the
method described in any one of WO 96/33980, Japanese
Patent 3040486 and U.S. Pat. No. 5,770,599.

[0322] Alternatively, gefitinib may be obtained by purchas-
ing Iressa (Registered Trademark) from Astrazeneca.

[0323] In the present invention, further examples of the
EGF receptor kinase inhibitor include erlotinib and deriva-
tives thereof. Erlotinib refers to 4-(3-ethynylphenylamino)-
6,7-bis(2-methoxyethoxy)-quinazoline. The structural for-
mula thereof is shown in formula (XLVII) below:

(XLVI)

HN
0

\O/\/ Xy

/O\/\O N)

[0324] Asderivatives of erlotinib, the compounds disclosed
in WO 96/30347 may be given.

[0325] Erlotinib and derivatives thereof may be prepared
by known methods. For example, they may be prepared by the
method described in any one of WO 96/30347, Japanese
Patent 3088018 and Japanese Patent 3420549.

[0326] Alternatively, erlotinib may be obtained by purchas-
ing Tarceva (Registered Trademark) from Genentech.
[0327] Inthe present invention, other examples of the EGF
receptor kinase inhibitor include the following compounds.
[0328] (1) N-[3-chloro-4-[(3-fluorobenzyl)oxy]|phenyl]-6-
[5-[[[2-(methylsulfonyl)ethyl]-amino]methyl]furan-2-yl]
quinazolin-4-amine (hereinafter, sometimes referred to as
“lapatinib”; WO 99/35146; Cancer Research., 64, 6652-
6659, 2004) (See formula (XLVIII) below):

(XLVIII)

HN Cl
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[0329] (2) N-[4-[N-(3-chloro-4-fluorophenyl)amino]-7-
[3-(4-morpholinyl)propoxy]-quinazolin-6-yl]acrylamide
(hereinafter, sometimes referred to as “canertinib”; Clinical
Cancer Research., 10:691-700, 2004; WO 2000/31048) (See
formula (XLIX) below):

(XLIX)
F

/\!(I}“I \/)N
O

[0330] (3) (2E)-N-[4-[(3-chloro-4-fluorophenyl)amino]-
3-cyano-7-ethoxy-6-quinolinyl]-4-(dimethylamino)-2-bute-
namide (hereinafter, sometimes referred to as “pelitinib”;
WO 2003/50090) (See formula (L) below):

@

N
A
NM
-~ x N s

HN Cl

[0331] (4) [6-[4-[(4-ethylpiperazine-1-y])methyl]phenyl]-
7H-pyrrolo[2,3-d]pyrimidine-4-y1]-((R)-1-phenylethyl)
amine (AEE-788) (See formula (XXV)).

[0332] (5  (E)-N-{4-[3-chloro-4-(2-pyridinylmethoxy)
anilino]-3-cyano-7-ethoxy-6-quinolinyl}-4-(dimethy-
lamino)-2-butenamide (hereinafter, sometimes referred to as
“HKI-272”; Cancer Research., 64, 3958-3965, 2004; Journal
ofMedicinal Chemistry., 48, 1107-1131, 2005.) (See formula
(LI) below):

7
o I
OO
\NWO N Cl
| BN AN
/\O N/
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[0333] In the present invention, the EGF receptor kinase
inhibitor is preferably 4-(3-ethynylphenylamino)-6,7-bis(2-
methoxyethoxy)-quinazoline (erlotinib: formula (XTLVII)
above).

[0334] Lapatinib, canertinib, pelitinib, AEE-788 and HKI-
272 may be prepared by known methods. For example, they
may be prepared the methods described in respective refer-
ences.

[0335] Further, in the present invention, examples of the
EGF receptor kinase inhibitor also include ARRY-334543
(Am. Assoc. Cancer Research, A3399, 2005) and MP-412
(Am. Assoc. Cancer Research, A3394, 2005; Am. Assoc.
Cancer Research, A3405, 2005). ARRY-334543 and MP-412
may be prepared by known methods.

[0336] (J) Anti-EGF Receptor Antibody

[0337] Inthe present invention, as one example of the EGF
inhibitor, anti-EGF receptor antibody may be given. Anti-
EGF receptor antibody is an antibody which has affinity for
EGF receptor or a partial fragment thereof. Preferably, this
anti-EGF receptor antibody is a neutralizing antibody that
recognizes and binds to EGF receptor and thereby inhibits the
activity of EGF (such as vascular endothelial cell growth
activity). Anti-EGF receptor antibody may be prepared in the
same manner as described later for the preparation of anti-
VEGF antibody. Anti-EGF receptor antibody may be either a
polyclonal antibody or a monoclonal antibody. The isotype of
the anti-EGF receptor antibody is not particularly limited.
Further, the anti-EGF receptor antibody may be a fragment of
an antibody or a single-chain antibody (see the description of
anti-VEGF antibody provided later).

[0338] Inthe present invention, a preferable example of the
anti-EGF receptor antibody is cetuximab.

[0339] Cetuximab may be prepared by the method
described in Japanese Unexamined Patent Publication No.
2002-114710 or No. Hei 2-291295.

[0340] Alternatively, cetuximab may be obtained by pur-
chasing Erbitux (Registered Trademark) from Merck.

[0341] In the present invention, as another example of the
anti-EGF receptor antibody, nimotuzumab may be given.
Nimotuzumab may be prepared by the method described in
European Patent 203126 or U.S. Pat. No. 5,891,996.

[0342] In the present invention, examples of the anti-EGF
receptor antibody further include panitumumab (CAS
339177-26-3; Clinical Colorectal Cancer. 2005; 5(1):21-3),
matuzumab (CAS 339186-68-4; Curr Opin Mol. Ther. 2004;
6(1):96-103), IMC-11F8 (Am. Assoc. Cancer Research,
A5353, 2005) and MDX-447 (ASCO 18: 433, 1999).

[0343] (K) Salts and Solvates of Angiogenesis Inhibitors

[0344] In the present invention, the angiogenesis inhibitor
may form a pharmacologically acceptable salt with acid or
base. The above-described angiogenesis inhibitor in the
present invention includes such pharmacologically accept-
able salts. Examples of salts formed with acid include, but are
not limited to, inorganic acid salts such as hydrochlorides,
hydrobromates, sulfates and phosphates; and organic acid
salts such as formates, acetates, lactates, succinates, fuma-
rates, maleates, citrates, tartrates, stearates, benzoates, meth-
anesulfonates, benzenesulfonates, p-toluenesulfonates and
trifluoroacetates. Examples of salts formed with base include,
but are not limited to, alkali metal salts such as sodium salts
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and potassium salts; alkaline earth metal salts such as calcium
salts and magnesium salts; organic base salts such as trim-
ethylamine, triethylamine, pyridine, picoline, dicyclohexy-
lamine, N',N'-dibenzylethylenediamine, arginine and lysine;
and ammonium salts.

[0345] Further, in the present invention, the angiogenesis
inhibitor includes the solvates of these compounds and, when
these compounds have optical isomers, the solvates thereof
and the optical isomers. Examples of the solvate include, but
are not limited to, hydrates and non-hydrates. Hydrates are
preferable. Examples of solvents include, but are not limited
to, water, alcohols (such as methanol, ethanol, n-propanol)
and dimethylformamide.

[0346] Further, in the present invention, the angiogenesis
inhibitor may be in the form of crystal or non-crystal. When
there is crystalline polymorphism, the angiogenesis inhibitor
may be a single product of any one of the crystal forms or a
mixture of such forms.

[0347] In the present invention, the angiogenesis inhibitor
also includes those angiogenesis inhibitors which undergo
metabolism (such as oxidation, reduction, hydrolysis or con-
jugation) in the body. Further, in the present invention, the
angiogenesis inhibitor also includes those compounds which
produce angiogenesis inhibitor in the body as a result of
metabolism (such as oxidation, reduction of hydrolysis).

[0348] (L) Anti-VEGF Antibody, Anti-FGF Antibody,
Anti-PDGF Antibody and Anti-EGF Antibody

[0349] In the present invention, anti-VEGF antibody is an
antibody which has affinity for VEGF or a partial fragment
thereof. Preferably, this anti-VEGF antibody is a neutralizing
antibody that recognizes and binds to VEGF and thereby
inhibits the vascular endothelial cell growth activity of VEGFE.
In the present invention, anti-VEGF antibody may be, for
example, a polyclonal antibody, monoclonal antibody, chi-
meric antibody, single-chain antibody (scFV) (Huston et al.
(1988) Proc. Natl. Acad. Sci. USA 85: 5879-83; The Phar-
macology of Monoclonal Antibody, vol. 113, Rosenburg and
Moore ed., Springer Verlag (1994) pp. 269-315), humanized
antibody, multispecific antibody (LeDoussal et al. (1992) Int.
J. Cancer Suppl. 7: 58-62; Paulus (1985) Behring Inst. Mitt.
78: 118-32; Millstein and Cuello (1983) Nature 305: 537-9;
Zimmermann (1986) Rev. Physiol. Biochem. Pharmacol.
105: 176-260; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9),
human antibody or an antibody fragment such as Fab, Fab',
F(ab'"),, Fc or Fv. Preferably, a monoclonal antibody is used.
Further, the anti-VEGF antibody may be modified with poly-
ethylene glycol (PEG) or the like, if necessary. Also, the
anti-VEGF antibody may be prepared as a fusion protein with
[-galactosidase, MBP, GST, GFP or the like. Thus, it is pos-
sible to detect the anti-VEGF antibody without using a sec-
ondary antibody in methods such as ELISA. Alternatively, the
anti-VEGF antibody may be labeled and modified with a
substance such as biotin so that the antibody can be recovered
with avidin, streptavidin, or the like.

[0350] The anti-VEGF antibody may be prepared by con-
ventional methods using VEGF, a partial fragment thereof or
a cell expressing one of them as a sensitizing antigen (Current
Protocols in Molecular Biology, John Wiley & Sons (1987),
Section 11.4-11.13). VEGF or a partial fragment thereof may
be a fusion protein with Fc region, GST, MBP, GFP, AP or the
like.

[0351] Polyclonal antibodies and monoclonal antibodies
may be prepared by methods well known to those skilled in
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the art (Antibodies: A Laboratory Manual, E. Harlow and D.
Lane, ed., Cold Spring Harbor Laboratory, Cold Spring Har-
bor, N.Y., 1988).

[0352] Briefly, polyclonal antibodies may be obtained, for
example, by administering an antigen to a mammal such as
mouse, rabbit, rat, etc., collecting blood from the mammal,
isolating antibodies from the collected blood and purifying
the antibodies. Methods of immunization are known to those
skilled in the art. For example, immunization may be per-
formed by administering an antigen once or more. The anti-
gen (VEGF or a partial fragment thereof) may be dissolved in
an appropriate buffer containing a conventionally used adju-
vant (such as complete Freund’s adjuvant or aluminium
hydroxide). However, sometimes, no adjuvant is used
depending on the administration routes or other conditions.
[0353] One to two months after the final immunization,
blood is collected from the mammal and subjected to conven-
tional methods such as centrifugation, precipitation with
ammonium sulfate or polyethylene glycol, various chro-
matographies or the like for separation and purification. As a
result, polyclonal antibodies can be obtained as polyclonal
antisera.

[0354] As a method for producing monoclonal antibodies,
the hybridoma method may be given. First, in this method, a
mammal is immunized in the same manner as in the produc-
tion of polyclonal antibodies. After an appropriate number of
days from the immunization, it is preferable to collect some
blood and to measure the antibody titer by known methods
such as ELISA.

[0355] Subsequently, the spleen is removed from the
immunized animal after sensitization to obtain B cells. The B
cells are fused to myeloma cells according to conventional
procedures to thereby prepare antibody-producing hybrido-
mas. The myeloma cell used for this purpose is not particu-
larly limited, and known myeloma cells may be used. As acell
fusion method, any of known methods in the art (such as the
Sendai virus method, polyethylene glycol method or proto-
plast method) may be used. The resultant hybridomas may be
cultured in HAT medium (medium containing hypoxanthine,
aminopterin and thymidine) for an appropriate period accord-
ing to conventional methods to thereby select appropriate
hybridomas. Subsequently, screening for hybridomas pro-
ducing the antibody of interest is performed. Then, the result-
ant hybridoma can be cloned.

[0356] As a screening method, a known method for anti-
body detection (such as ELISA or radioimmunoassay) may
beused. As a cloning method, amethod known in the art (such
as the limiting dilution method or FACS method) may be
used. The resultant hybridoma may be cultured in an appro-
priate culture broth or administered to, for example, mouse
which is compatible with the hybridoma intraperitoneally.
From the thus obtained culture broth or abdominal dropsy, the
monoclonal antibody of interest may be isolated and purified
by such methods as salting out, ion exchange chromatogra-
phy, gel filtration, affinity chromatography or the like.
[0357] Inthe present invention, as a preferable example of
the anti-VEGF antibody, bevacizumab may be given. Beva-
cizumab is a human anti-VEGF monoclonal antibody and is
sold by Genentech as Avastin (Registered Trademark).
[0358] Bevacizumab may be obtained by purchasing Avas-
tin from Genentech.

[0359] In the present invention, anti-FGF antibody is an
antibody which has affinity for FGF or a partial fragment
thereof. Preferably, the anti-FGF antibody is a neutralizing
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antibody which recognizes and binds to FGF and thereby
inhibits the vascular endothelial cell growth activity of FGF.
The anti-FGF antibody may be prepared in the same manner
as described above for the preparation of anti-VEGF anti-
body.

[0360] In the present invention, anti-PDGF antibody is an
antibody which has affinity for PDGF or a partial fragment
thereof. Preferably, the anti-PDGF antibody is a neutralizing
antibody which recognizes and binds to PDGF and thereby
inhibits the vascular endothelial cell growth activity of PDGF.
The anti-PDGF antibody may be prepared in the same man-
ner as described above for the preparation of anti-VEGF
antibody.

[0361] In the present invention, anti-EGF antibody is an
antibody which has affinity for EGF or a partial fragment
thereof. Preferably, the anti-EGF antibody is a neutralizing
antibody which recognizes and binds to EGF and thereby
inhibits the vascular endothelial cell growth activity of EGF.
The anti-EGF antibody may be prepared in the same manner
as described above for the preparation of anti-VEGF anti-
body.

4. Kit

[0362] The present invention provides a kit for use in the
method of predicting the antitumor effect of an angiogenesis
inhibitor, comprising at least one antibody selected from the
group consisting of anti-a-SMA antibody, anti-desmin anti-
body, anti-chondroitin sulfate proteoglycan 4 antibody, anti-
calponin antibody, anti-caldesmon antibody and anti-PDGF
receptor antibody. Preferably, the antibody is anti-a-SMA
antibody. These antibodies may be prepared in the same man-
ner as described above for preparation of anti-VEGF anti-
body. The antibody contained in the kit may be used in the
determination of the number of those blood vessels coated
with pericytes in a tumor. The kit of the present invention may
also comprise other components conventionally used in com-
mon measurement in addition to the above antibody.

[0363] Further, the present invention provides a kit for use
in the method of predicting the antitumor effect of an angio-
genesis inhibitor, comprising a polynucleotide complemen-
tary to atleast a part of a transcript RNA from at least one gene
selected from the group consisting of a-SMA gene, desmin
gene, chondroitin sulfate proteoglycan 4 gene, calponin gene,
caldesmon gene and PDGF receptor gene. Preferably, the
gene is desmin gene. The polynucleotide which is a compo-
nent of the kit of the present invention is a primer and/or a
probe used, for example, in in situ hybridization, Northern
blot analysis, DNA microarray, RT-PCR, quantitative RT-
PCR or the like. Such a polynucleotide may be designed
using, for example, Primer Expression (Perkin-Elmer
Applied Biosystems). A desired polynucleotide may be pre-
pared by known methods. The polynucleotide contained in
the kit may be used for determining the number of those blood
vessels coated with pericytes in a tumor. The kit of the present
invention may also comprise other components convention-
ally used in common measurement, in addition to the above-
mentioned polynucleotide.

[0364] The base sequences of the above-mentioned genes
are registered in various databases. For example, base
sequence information may be available with the following
GenBank accession numbers.

[0365] «-SMA gene: NM__ 001613

[0366] desmin gene: NM__001927
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[0367] chondroitin  sulfate proteoglycan 4  gene:
NM__ 001897

[0368] calponin gene: NM_ 001299

[0369] caldesmon gene: NM__ 033138

[0370] PDGEF receptor gene: NM__002609

[0371] The expression “at least a part of . . . RNA” refers to

abase sequence with at least 15 bases, preferably 15-50 bases,
more preferably 20-35 bases, still more preferably 20-30
bases. Those skilled in the art could appropriately select the
length of the sequence.

[0372] Further, the kit of the present invention may com-
prise an antibody to a protein expressed specifically in vas-
cular endothelial cells and/or a polynucleotide complemen-
tary to at least a part of a transcript RNA from a gene
expressed specifically in vascular endothelial cells. Such an
antibody and a polynucleotide may be used in the determina-
tion of the number of blood vessels in a tumor (the total
number of the blood vessels coated with pericytes and the
blood vessels not coated with pericytes). Examples of pro-
teins and/or genes expressed specifically in vascular endot-
helial cells include, but are not limited to, CD31, wVF, CD34,
CD105, CXCR4, CD146, CD133, KDR (VEGF receptor 2)
and KIT.

[0373] Hereinbelow, the present invention will be
described more specifically with reference to the following
Examples. However, the present invention is not limited to
these Examples.

Example 1

Anti-Tumor Effect of Angiogenesis Inhibitor in
Human Cancer Cell Line Subcutaneously Trans-
planted Models (In Vivo)

[0374] Human cancer cell lines A375 (purchased from
Dainippon Pharma Co., Ltd.), SEKI, HMV-1 (these two lines
were purchased from JCRB cell bank, National Institute of
Biomedical Innovation), FEM (granted from Dr. Fodstad,
The Norwegian Radiumhospital Research Foundation), LOX
(purchased from AntiCancer), AZ-521 (purchased from
Japan Health Science Foundation), MDA-MB-468, DLD-1,
HCT116,SW620, PC-3, DU145, AsPC-1, H526, MDA-MB-
231, SK-Mel-2, Lovo and A431 (these 12 lines were pur-
chased from ATCC) were cultured with RPMI1640 (contain-
ing 10% FBS) in a 5% CO, incubator until they reached about
80% confluence. After culturing, cells from each line w ere
recovered with trypsin-EDTA by conventional procedures.
The cells were suspended in phosphate buffer solution to
prepare a cell suspension of 1x108 cells/ml or 5x107 cells/ml.
Subsequently, 0.1 ml of the cell suspension was subcutane-
ously transplanted on the lateral side of each nude mouse.
After transplantation, when the tumor volume reached about
100-200 mm?, administration of 4-(3-chloro-4-(cyclopropy-
laminocarbonyl)-aminophenoxy)-7-methoxy-6-quinolin-

ecarboxamide was started (100 mg/kg; twice a day; one week;
oral administration). The 4-(3-chloro-4-(cyclopropylami-
nocarbonyl)-aminophenoxy)-7-methoxy-6-quinolinecar-

boxamide (a salt of methanesulfonic acid) was prepared
based on the disclosure in WO 02/32872 and WO 2005/
063713. The major axis and minor axis of tumor were mea-
sured with a Degimatic Caliper (Mitsutoyo). Then, tumor
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volume and AT/C were calculated using the following formu-
las:

Tumor volume(TV)=tumor major axis(mm)xtumor
minor axis?(mm?)/2

AT/C=(tumor volume at day 8 of administration
groups—tumor volume at day 1 of administration
groups)/(tumor volume at day & of control group—
tumor volume at day 1 of control group)x100

[0375] Inthe above formulas, “day 1” means the day when
administration started and “day 8 means the 8th day from the
start of the administration.

[0376] Based on the intensity of the antitumor effect of
4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy )-

7-methoxy-6-quinoline-carboxamide upon these cancer cell
lines, they were classified into shrinkage lines, rest lines and
proliferation lines. Cancer cell lines which showed AT/C<-
30% were classified as shrinkage lines; cancer cell lines
which showed -30%<AT/C<10% were classified as rest
lines; and cancer cell lines which showed 10%<AT/C were
classified as proliferation lines.

Example 2

Preparation and Staining of Tumor Tissue Sections
from Human Cancer Cell Line Subcutaneously
Transplanted Models; and Correlation between the
Antitumor Effect of Angiogenesis Inhibitor and the
Ratio of the Number of Blood Vessels Covered with
Pericytes to the Total Number of Blood Vessels

[0377] Human cancer cell lines A375 (purchased from
Dainippon Pharma Co., Ltd.), SEKI, HMV-1 (these two
strains were purchased from JCRB cell bank, National Insti-
tute of Biomedical Innovation), FEM (granted from Dr. Fod-
stad, The Norwegian Radiumhospital Research Foundation),
LOX (purchased from AntiCancer), AZ-521 (purchased from
Japan Health Science Foundation), MDA-MB-468, DLD-1,
HCT116, SW620, PC-3, DU145, AsPC-1, H526, MDA-MB-
231, SK-Mel-2, Lovo and A431 (these 12 strains were pur-
chased from ATCC) were cultured with RPMI1640 (contain-
ing 10% FBS) in a 5% CO, incubator until they reached about
80% confluence. After culturing, cells from each strain were
recovered with trypsin-EDTA by conventional procedures.
The cells were suspended in phosphate buffer to prepare a cell
suspension of 1x10® cells/ml or 5x107 cells/ml. Subse-
quently, 0.1 ml of the cell suspension was subcutaneously
transplanted on the lateral side of each nude mouse. After
transplantation, when the tumor volume reached about 100-
200 mm?>, the mice were killed with CO,. Then, the trans-
planted human tumor was removed by surgical operation.
Approximately 5 mm inside of the peripheral part of the
tumor tissue was cut with a knife. The thus obtained tumor
tissue was embedded in OCT compound, and then frozen
with dry ice to prepare a frozen tissue at -80° C. From the
resultant tissue, sections 8 um in thickness were prepared,
mounted on slide glass, washed with running water, and then
left stationary in cool acetone at 4° for 10 min. Subsequently,
these samples were washed 3 times with 0.1% Tween 20-con-
taining 0.01 M phosphate buffer (hereinafter, called “washing
PBS”) and reacted in the avidin-blocking solution contained
in DAKO Biotin Blockig Kit at room temperature for 10 min.
After washing 3 times with the washing PBS, the samples
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were reacted in the biotin-blocking solution contained in
DAKO Biotin Blockig Kit at room temperature for 10 min.
After washing in the same manner, the samples were reacted
with the normal serum contained in Vector Stain ABC Per-
oxidase Rat IgG Kit at room temperature for 20 min. After
removal of the solution, anti-CD31 antibody (a primary anti-
body) (designation of the clone: MEC13.3; rat IgG; PharM-
ingen, BD Biosciences) diluted 600-fold with 1% fetal bovine
serum-containing 0.1 M phosphate buffer was reacted with
the samples at 4° C. overnight. After washing, the biotin-
labeled secondary antibody contained in Vector Stain ABC
Peroxidase Rat IgG Kit was reacted with the samples at room
temperature for 30 min. After washing in the same manner,
the avidin reagent (mixture of reagents A and B) contained in
Vector Stain ABC Peroxidase Rat 1gG Kit was further reacted
with the samples at room temperature for 30 min. After wash-
ing 3 times with 0.01 M phosphate buffer, the samples were
subjected to color formation with DAB to thereby stain
CD31.

[0378] Subsequently, the samples were washed with run-
ning water and then washed 3 times with Tris buffer. Alkaline
phosphatase-labeled anti-a-SMA antibody (designation of
the clone: 1A4; mouse IgG; SIGMA-ALDRICH) diluted
100-fold with Tris buffer was reacted with the samples at
room temperature for 1 hr. After washing 3 times with Tris
buffer, the fuchsin solution contained in DAKO LSAB Kit (a
solution prepared by mixing each two drops of solutions 3 and
4, agitating for 1 min and adding solution 5 to make a 2 ml
solution) was added to the samples for color formation to
thereby stain o-SMA.

[0379] Under microscopic observation, blood vessels in the
thus stained samples were counted. Briefly, the number of all
the blood vessels and the number of blood vessels covered
with pericytes were counted witha CCD camera Hyper Scope
(Keyence) at approximately 5 spots per sample. Average val-
ues were obtained from the counting results and were con-
verted into the number of blood vessels per unit area and the
number of blood vessels covered with pericytes per unit area.
Further, the ratio of blood vessels covered with pericytes to
the total number of blood vessels was calculated for each of
the cancer cell lines and compared to the antitumor effect of
4-(3-chloro-4-(cyclopropylaminocarbonyl)-aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide. Statistical
analysis was performed by Dunnett’s multiple comparison
test.

[0380] From these results, it has become clear that the
antitumor effect of 4-(3-chloro-4-(cyclopropylaminocarbo-
nyl)aminophenoxy)-7-methoxy-6-quinolinecarboxamide
correlates with the ratio of blood vessels covered with peri-
cytes in tumor tissues (Table 1 and FIG. 1). Therefore, by
determining the ratio of blood vessels covered with pericytes
in a tumor and using the resultant number as an indicator, it
has become possible to predict the antitumor effect of an
angiogenesis inhibitor against the relevant tumor without
administering the angiogenesis inhibitor to a patient. Thus,
the method of the present invention has made it possible to
select those patients who are expected to show greater anti-
tumor effect without actually administering an angiogenesis
inhibitor to them, enabling to contribute to patients’ QOL.
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TABLE 1
Ratio of blood vessels

Cell Line Type of Cancer AT/C  Classification covered with pericytes (%)
MDA-MB-468 Breast cancer -53%  Shrinkage line 22.7
MDA-MB-231 Breast cancer -33%  Shrinkage line 6
DU145 Prostate cancer -60%  Shrinkage line 11
AZ-521 Gastric cancer -57%  Shrinkage line 14.6
Lovo Large bowel cancer -11%  Rest line 11
SK-Mel-2 Melanoma -2.5%  Restline 10
AsPC-1 Pancreatic cancer -8%  Restline 8
A431 Epidermoid carcinoma -8%  Restline 10
SW620 Large bowel cancer 22%  Proliferation line 20.6
DLD-1 Large bowel cancer 52%  Proliferation line 29.5
HCT116 Large bowel cancer 17%  Proliferation line 31.6
A375 Melanoma 26%  Proliferation line 209
LOX Melanoma 42%  Proliferation line 30
HMV-1 Melanoma 19%  Proliferation line 24.7
SEKI Melanoma 110%  Proliferation line 18.1
FEM Melanoma 55%  Proliferation line 36
PC-3 Prostate cancer 54%  Proliferation line 16
H526 Small cell lung cancer 22%  Proliferation line 81
[0381] Table 1 shows the antitumor effect of 4-(3-chloro- AsPC-1 which was classified as a rest cell line in Example 1

4-(cyclopropylaminocarbonyl)-aminophenoxy)-7-methoxy-
6-quinolinecarboxamide in human cancer cell line trans-
planted mouse models, the classification of cell lines and the
ratio of blood vessels covered with pericytes (%).

Example 3

Antitumor Effect of Angiogenesis Inhibitor in
Human Cancer Cell Line Subcutaneously Trans-
planted Models (in vivo)

[0382] Human cancer cell lines AsPC-1 and H526 (both
strains were purchased from ATCC) were cultured with
RPMI1640 (containing 10% FBS) in a 5% CO, incubator
until they reached about 80% confluence. After culturing,
cells from each strain were recovered with trypsin-EDTA by
conventional procedures. The cells were suspended in phos-
phate buffer to prepare a cell suspension of 5x107 cells/ml.
Subsequently, 0.1 ml of the cell suspension was subcutane-
ously transplanted on the lateral side of each nude mouse.
After transplantation, when the tumor volume reached about
50-200 mm?, administration of 5-(5-fluoro-2-oxo-1,2-dihy-
droindole-3-ylidenemethyl)-2,4-dimethyl-1H-pyrrole-3-car-
boxylic acid (2-diethylaminoethyl)amide (100 mg/kg, once a
day, one week, oral administration) was started. The 5-(5-
fluoro-2-ox0-1,2-dihydroindole-3-ylidenemethyl)-2,4-dim-
ethyl-1H-pyrrole-3-carboxylic acid (2-diethylaminoethyl)
amide was prepared based on the disclosure in WO
01/060814. The major axis and minor axis of tumor were
measured with a Degimatic Caliper (Mitsutoyo). Then, tumor
volume and relative tumor volume were calculated using the
following formulas:

Tumor volume(TV)=tumor major axis(mm)xtumor
minor axis?(mm?)/2

Relative tumor volume(RTV)=tumor volume on the
measurement day/tumor volume on the starting day of
administration

[0383] The results revealed that, in the 5-(5-fluoro-2-oxo-
1,2-dihydroindole-3-ylidenemethyl)-2,4-dimethyl-1H-pyr-

role-3-carboxylic acid (2-diethylaminoethyl)amide (Com-
pound 2) administration group, tumor proliferation rested in

and was delayed in H526 which was classified as a prolifera-
tion cell line in Example 1, as observed similarly in the
4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-
7-methoxy-6-quinoline-carboxamide (Compound 1) admin-
istration group (FIG. 2). This means that Compound 2 pro-
duces antitumor effect to an extent similar to that extent of the
antitumor effect produced by Compound 1. Therefore, it has
become clear that not only the antitumor effect of Compound
1 but also the antitumor effect of other angiogenesis inhibitors
can be predicted by using as an indicator the ratio of blood
vessels covered with pericytes (FIG. 2). This means that it has
become possible to predict the antitumor effect of an angio-
genesis inhibitor by determining the number of those blood
vessels which are covered with pericytes in a tumor and using
the resultant number as an indicator, without administering
the angiogenesis inhibitor to patient. For this reason, the
method of the present invention is capable of selecting those
patients who are expected to show greater antitumor effect
without administering the angiogenesis inhibitor to these
patients and thus contributes to patients’ QOL.

Example 4

Correlation between the Antitumor Effect of Angio-
genesis Inhibitor and the Ratio of the Number of
Blood Vessels Covered with Pericytes in Human

Cancer Cell Line Subcutaneously Transplanted Mod-
els (Quantitative RT-PCR)

[0384] 1. Purification of Total RNA from Tumor Tissue in
Human Cancer Cell Line Subcutaneously Transplanted Mod-
els

[0385] Human cancer cell lines MDA-MB-468, DLD-1,
HCT116,SW620, PC-3, DU145, AsPC-1, H526, MDA-MB-
231, MDA-MB-435, SK-OV-3, Lovo, 7860, 22Rv (these 14
strains were purchased from ATCC), HMV-1 (purchased
from JCRB cell bank, National Institute of Biomedical Inno-
vation), Colo320DM, A549, A375 (these 3 strains were pur-
chased from Dainippon Pharma Co., Ltd.), FEM (granted
from Dr. Fodstad, The Norwegian Radiumhospital Research
Foundation) and LOX (purchased from AntiCancer) were
cultured with RPMI11640 (containing 10% FBS)ina 5% CO,
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incubator until they reached about 80% confluence. After
culturing, cells from each line were recovered with trypsin-
EDTA by conventional procedures. The cells were suspended
in phosphate buffer to prepare a cell suspension of 1x10®
cells/ml or 5x10” cells/ml. Subsequently, 0.1 ml of the cell
suspension was subcutaneously transplanted on the lateral
side of each nude mouse. After transplantation, when the
tumor volume reached about 100-200 mm?, mice were killed
with CO, and the transplanted human tumor was removed
from each mouse by surgical operation. The removed tumor
tissue was divided into two portions and individual weights
were measured. For one of these two portions, 1 ml of TRI-
ZOL reagent (Invitrogen) was added per 50 mg of the tumor.
Then, the tumor was homogenized and stored at -20° C.
[0386] Subsequently, 0.2 ml of chloroform (purchased
from Junsei Chemical) was added per 1 ml of TRIZOL
reagent. The resultant solution was shook and agitated vigor-
ously for 15 sec, left at room temperature for 2-3 min, and
then centrifuged (12,000xg, 10 min, 4° C.). After centrifuga-
tion, the aqueous layer was transferred to a fresh tube. To this
tube, 0.2 ml of isopropyl alcohol (Wako Pure Chemical
Industries) was added per 1 ml of the RIZOL reagent used.
After leaving at room temperature for 10 min, the tube was
centrifuged (12,000xg, 10 min, 4° C.). The resultant precipi-
tate was washed with 75% ethanol (Wako Pure Chemical
Industries) and air dried. The thus obtained total RNA was
subjected to the subsequent determination.

2. Quantitative Determination of RNA

[0387] Quantitative RT-PCR was performed as described
below using gene-specific probes (TagMan Gene Expression
Assays Mixture (ASSAYS-ON-DEMAND); Applied Bio-
systems) and ABI Prism 7900 Sequence Detection System
(Perkin-Elmer Applied Biosystems).

[0388] Operation was performed in two-stages, i.e., reverse
transcription reaction and PCR reaction. Reverse transcrip-
tion reaction (the first stage) was performed by adding to 3 pl
ofthe resultant RNA (100 ng/ul), 6 ul of ANTP, 1.5 ul of oligo
d(T), ¢ primer, 0.6 ul of RNase Inhibitor, 0.75 ul of Multi-
scribe Reverse Transcriptase, 6.6l of 25 mM MgCl, (Perkin-
Elmer Applied Biosystems) and 6 ul of DEPC water, retaining
the mixture at 25° C. for 10 min and then heating at 48° C. for
30 min. The reaction was terminated by heating the reaction
solution at 95° C. for 5 min to thereby obtain a cDNA solution
for PCR.

[0389] The thus obtained cDNA was subjected to the PCR
reaction at the second stage. The PCR reaction was performed
in a reaction system comprising 5 pl of cDNA solution for
PCR diluted 5-fold with DEPC water, 6.25 pl of TagMan
Universal PCR Master Mix, 0.625 pl of 200 nM TagMan
Gene Expression Assays probe and 0.625 ul of H,O. The
reaction conditions were as follows: 50° C. for 2 min and 95°
C. for 10 min, followed by 40 cycles of 95° C. for 20 sec, 55°
C. for 20 sec and 72° C. for 30 sec. With respect to probes and
primers, TagMan Gene Expression Assays mixture (AS-
SAYS-ON-DEMAND; Mm00802455_s1; Applied Biosys-
tems) was used for determining desmin, and TagMan Gene
Expression Assays mixture (ASSAYS-ON-DEMAND;
Mm00607939_s1; Applied Biosystems) was used for deter-
mining -actin.

3. Methods of Data Analysis

[0390] For quantitative analysis of individual genes, cali-
bration curves were prepared using mRNA samples of SK-
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OV-3. Gene expression levels in individual cancer cell lines
were determined by calculating Ct (abbreviation of threshold
cycle value which means a number of PCR cycles required for
a PCR product to reach a specific concentration) from the
calibration curve. The expression level of desmin in each
cancer cell line amended by the f-actin expression level was
taken as the expression level ratio of desmin in each cancer
cell line, which was used in comparative analysis. With
respect to the classification of individual cell lines, the clas-
sification made in Example 1 was used. It should be noted that
shrinkage cell lines and rest cell lines were put into one group
together and classified as sensitive cell lines.

[0391] Comparison between sensitive cell lines and prolif-
eration cell lines was performed by permutation test. When P
was <0.05, it was judged as significantly different.

[0392] The results revealed that expression of desmin was
significantly higher in proliferation cell lines (5.6) than in
sensitivity cell lines (2.5) (FIG. 3).

[0393] From theseresults, it has become possible to predict
the antitumor effect of an angiogenesis inhibitor by determin-
ing the ratio of those blood vessels covered with pericytes in
a tumor using as an indicator the expression of a pericyte
marker (such as desmin), and then using the number of those
blood vessels as an indicator.

INDUSTRIAL APPLICABILITY

[0394] According to the present invention, a method of
predicting the antitumor effect of an angiogenesis inhibitor
has been provided.

[0395] More specifically, it has become possible to predict
the antitumor effect of an angiogenesis inhibitor by determin-
ing the number of those blood vessels which are covered with
pericytes in a tumor and using the determined number as an
indicator.

[0396] Since the method according to the present invention
has made it possible to predict the antitumor effect of an
angiogenesis inhibitor without administering the angiogen-
esis inhibitor to patients, the method allows selection of those
patients who are expected to show greater antitumor effect
and enables contribution to patients’ QOL.

1. A method of predicting the antitumor effect of an angio-

genesis inhibitor, comprising the following steps:

a step of determining the ratio of those blood vessels which
are covered with pericytes in a tumor; and

a step of judging whether or not a cancer patient is highly
sensitive to the angiogenesis inhibitor by using as an
indicator the resultant ratio of those blood vessels which
are covered with pericytes.

2. The method according to claim 1, which further com-

prises the following steps:

a step of determining the number of blood vessels in the
tumor; and

a step of judging whether or not the cancer patient is highly
sensitive to the angiogenesis inhibitor by using as an
indicator the ratio of the number of those blood vessels
which are covered with pericytes in the tumor to the
number of blood vessels in the tumor.

3. A method of predicting the antitumor effect of an angio-

genesis inhibitor, comprising the following steps:

a step of determining the number of blood vessels in a
tumor and the number of those blood vessels which are
covered with pericytes in the tumor; and

a step of judging whether or not a cancer patient is highly
sensitive to the angiogenesis inhibitor by using as an
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indicator the ratio of the number of those blood vessels
which are covered with pericytes in the tumor to the
number of blood vessels in the tumor.

4. The method according to claim 1, wherein the tumor is a
tumor removed from the cancer patient.

5. The method according to claim 1, wherein the determi-
nation of the number of those blood vessels which are covered
with pericytes is performed by using as an indicator the
expression of at least one substance selected from the group
consisting of a-SMA, desmin, chondroitin sulfate proteogly-
can 4, calponin, caldesmon and PDGF receptor.

6. The method according to claim 1, wherein the determi-
nation of the number of those blood vessels which are covered
with pericytes is performed by using as an indicator the
expression of a-SMA and/or desmin.

7. The method according to claim 1, wherein the determi-
nation of the number of those blood vessels which are covered
with pericytes is performed by an immunochemical method.

8. The method according to claim 1, wherein the determi-
nation of the number of those blood vessels which are covered
with pericytes is performed by in situ hybridization.

9. The method according to claim 1, wherein the determi-
nation of the number of those blood vessels which are covered
with pericytes is performed by quantitative RT-PCR.

10. The method according to claim 2, wherein the deter-
mination of the number of blood vessels in the tumor is
performed by using as an indicator the expression of at least
one substance selected from the group consisting of CD31,
wVE, CD34, CD105, CXCR4, CD146, CD133, KDR and
KIT.

11. The method according to claim 2, wherein the deter-
mination of the number of blood vessels in the tumor is
performed by using as an indicator the expression of CD31.

12. The method according to claim 2, wherein the deter-
mination of the number of blood vessels in the tumor is
performed by an immunochemical method.

13. The method according to claim 2, wherein the deter-
mination of the number of blood vessels in the tumor is
performed by in istu hybridization.

14. The method according to claim 2, wherein the deter-
mination of the number of blood vessels in the tumor is
performed by quantitative RT-PCR.

15. The method according to claim 1, wherein the angio-
genesis inhibitor is a VEGF receptor kinase inhibitor.

16. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is a compound represented by the
following general formula (I), a pharmacologically accept-
able salt thereof, or a solvate of said compound or said salt:

)
R4

A Y. N
\X/ g5

O

wherein A is a group represented by one of the following
formulas:

X! yal3 Xl
R! | ) J\ | ) "
~ N RrRH! Il\f N

RIZ
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-continued

RI3

(wherein R' is a group represented by a formula —V'—

V2—V? (where V! is a C,_4 alkylene group which may
have a substituent(s); V> is a single bond, an oxygen
atom, a sulfur atom, a carbonyl group, a sulfinyl group,
a sulfonyl group, a group represented by a formula
—CONR®—, a group represented by a formula
—SO,NR°—, a group represented by a formula
—NR®SO,—, a group represented by a formula
—NR®CO— or a group represented by a formula
—NR®— (where RS is a hydrogen atom, a C, ¢ alkyl
group which may have a substituent(s) or a C; 4
cycloalkyl group which may have a substituent(s)); and
V? is a hydrogen atom, a C, 4 alkyl group which may
have a substituent(s), a C,_4 alkenyl group which may
have a substituent(s), a C,_ alkynyl group which may
have a substituent(s), a C;_g cycloalkyl group which may
have a substituent(s); a Cq_; o aryl group which may have
a substituent(s), a 5- to 10-membered heteroaryl group
which may have a substituent(s) or a 3- to 10-membered
non-aromatic heterocyclic group which may have a sub-
stituent(s));

R?is acyano group, a C,_s alkoxy group which may have a

substituent(s), a carboxyl group, a C,_, alkoxycarbonyl
group which may have a substituent(s) or a group rep-
resented by a formula—CONV“ 'V!2 (where V*! ' isa
hydrogen atom, a C,_4 alkyl group which may have a
substituent(s), a C,_¢ alkenyl group which may have a
substituent(s), a C,_¢ alkynyl group which may have a
substituent(s), aC;_g cycloalkyl group which may have a
substituent(s); a Cg_,, aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group
which may have a substituent(s) or a 3- to 10-membered
non-aromatic heterocyclic group which may have a sub-
stituent(s); and V*'? is a hydrogen atom, a C,_¢ alkyl
group which may have a substituent(s), a C,_; alkenyl
group which may have a substituent(s), a C,_¢ alkynyl
group which may have a substituent(s), a C5_g cycloalkyl
group which may have a substituent(s), a Cq_;, aryl
group which may have a substituent(s), a 5- to 10-mem-
bered heteroaryl group which may have a substituent(s),
a 3- to 10-membered non-aromatic heterocyclic group
which may have a substituent(s), a hydroxyl group, a
C,_¢ alkoxy group which may have a substituent(s) or a
C,_5 cycloalkoxy group which may have a substituent

(5));

A' is a carbon atom or a nitrogen atom which may have a

substituent(s);

R!! is a hydrogen atom, a C,_ alkyl group which may have

a substituent(s), a C,_¢ alkenyl group which may have a
substituent(s), a C,_¢ alkynyl group which may have a
substituent(s), a C;_g cycloalkyl group which may have a
substituent(s), a C4 ;o aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group
which may have a substituent(s), a 3- to 10-membered
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non-aromatic heterocyclic group which may have a sub-
stituent(s) or a mono-C, ¢ alkylamino group which may
have a substituent(s);

R'? is a hydrogen atom or a C,_ alkyl group which may
have a substituent(s);

V413 is an oxygen atom or a sulfur atom;

A'!is a carbon atom or a nitrogen atom which may have a
substituent(s);

R'?is a hydrogen atom, a C,_ alkyl group which may have
a substituent(s) or a C;_; cycloalkyl group which may
have a substituent(s);

R'* is a group represented by a formula —V“'4—v!3
(where V“'* is a single bond or a carbonyl group; and
V43 is a hydrogen atom, a hydroxyl group, a C,_ alkyl
group which may have a substituent(s), a C,_¢ alkenyl
group which may have a substituent(s), a C,_¢ alkynyl
group which may have a substituent(s), a C,_¢ cycloalkyl
group which may have a substituent(s), a Cq_,, aryl
group which may have a substituent(s), a 5- to 10-mem-
bered heteroaryl group which may have a substituent(s),
a 3- to 10-membered non-aromatic heterocyclic group
which may have a substituent(s), an amino group, a
mono-C, ¢ alkylamino group which may have a sub-
stituent(s), a di-C,_¢ alkylamino group which may have
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pendently of each other represent a hydrogen atom or a
C,_s alkyl group which may have a substituent(s));

R?is ahydrogen atom, a halogen atom ora C,_, alkyl group
which may have a substituent(s); and

W' and W? independently of each other represent a carbon
atom or a nitrogen atom which may have a substituent
(s));

R* is a hydrogen atom, a C,_, alkyl group which may have
a substituent(s), a C,_¢ alkenyl group which may have a
substituent(s), a C,_g alkynyl group which may have a
substituent(s), a C;_g cycloalkyl group which may have a
substituent(s), a C,_, acyl group which may have a sub-
stituent(s) or a C,_, alkoxycarbonyl group which may
have a substituent(s); and

R® is a hydrogen atom, a C,_4 alkyl group which may have
a substituent(s), a C,_¢ alkenyl group which may have a
substituent(s), a C,_¢ alkynyl group which may have a
substituent(s), a C;_g cycloalkyl group which may have a
substituent(s), a C4 ;o aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group
which may have a substituent(s) ora 3- to 10-membered
non-aromatic heterocyclic group which may have a sub-
stituent(s).

17. The method according to claim 15, wherein the VEGF

receptor kinase inhibitor is a compound represented by the

a substituent(s), a formyl group, a carboxyl group or a
following general formula (II), a pharmacologically accept-

C,_, alkoxycarbonyl group which may have a substitu-

ent(s)); able salt thereof, or a solvate of said compound or said salt:

X is an oxygen atom or a sulfur atom;
Y is a group represented by one of the following formulas:

R3

(\*

x
RS\I
\51{\ \515\ Z
W]
L

(wherein R? is a hydrogen atom, a C,_, alkyl group which
may have a substituent(s), a C,_s alkenyl group which
may have a substituent(s), a C,_g alkynyl group which
may have a substituent(s), a C,_g cycloalkyl group which
may have a substituent(s), a C,_, acyl group which may
have a substituent(s) or a C,_, alkoxycarbonyl group
which may have a substituent(s);

R” and R® independently of each other represent a hydro-
gen atom, a halogen atom, a cyano group, a nitro group,
an amino group, a C,_¢ alkyl group which may have a
substituent(s), a C, ¢ cycloalkyl group which may have a
substituent(s), a C,_¢ alkoxy group which may have a
substituent(s), a C,_; alkylthio group which may have a
substituent(s), a formyl group, a C,_, acyl group which
may have a substituent(s), a C,_, alkoxycarbonyl group
which may have a substituent(s) or a group represented
by a formula —CONV'V?® (where V' and V*? inde-

I

R? R*
N N
v~ \"/ SR
0
RZ
[
R! =
o N

wherein R' is a group represented by a formula —V*'—
V2—V? (where V' is a C,_; alkylene group which may
have a substituent(s); V> is a single bond, an oxygen
atom, a sulfur atom, a carbonyl group, a sulfinyl group,
a sulfonyl group, a group represented by a formula
—CONR®—, a group represented by a formula
—SO,NR®°—, a group represented by a formula
—NR°®SO,—, a group represented by a formula
—NR®CO— or a group represented by a formula
—NR®— where R® is a hydrogen atom, a C,_4 alkyl
group which may have a substituent(s) or a C,4
cycloalkyl group which may have a substituent(s); and
V2 is a hydrogen atom, a C, 4 alkyl group which may
have a substituent(s), a C,_¢ alkenyl group which may
have a substituent(s), a C,_ alkynyl group which may
have a substituent(s), a C5_g cycloalkyl group which may
have a substituent(s); a C,_, , aryl group which may have
a substituent(s), a 5- to 10-membered heteroaryl group
which may have a substituent(s) or a 3- to 10-membered
non-aromatic heterocyclic group which may have a sub-
stituent(s);

R?is acyano group, a C,_ alkoxy group which may have a
substituent(s), a carboxyl group, a C,_; alkoxycarbonyl
group which may have a substituent(s) or a group rep-
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resented by a formula—CONV* V2 (where V! is a
hydrogen atom, a C,_ alkyl group which may have a
substituent(s), a C,_q alkenyl group which may have a
substituent(s), a C,_g alkynyl group which may have a
substituent(s), a C,_¢ cycloalkyl group which may have a
substituent(s); a Cq_,, aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group
which may have a substituent(s) or a 3- to 10-membered
non-aromatic heterocyclic group which may have a sub-
stituent(s); and V*'? is a hydrogen atom, a C, , alkyl
group which may have a substituent(s), a C,_4 alkenyl
group which may have a substituent(s), a C,_q alkynyl
group which may have a substituent(s), a C;_g cycloalkyl
group which may have a substituent(s); a Cg_,, aryl
group which may have a substituent(s), a 5- to 10-mem-
bered heteroaryl group which may have a substituent(s),
a 3- to 10-membered non-aromatic heterocyclic group
which may have a substituent(s), a hydroxyl group, a
C,_¢ alkoxy group which may have a substituent(s) or a
C,_g cycloalkoxy group which may have a substituent
(s))s

Y is a group represented by one of the following formulas:
R7
W
RS \I(\ x

R7 w2
e \.(\ AN

1{'\ P g{'\ ~
w! w!

(wherein R” and R® independently of each other represent
ahydrogen atom, a halogen atom, a cyano group, a nitro
group, an amino group, a C, s alkyl group which may
have a substituent(s), a C;_g cycloalkyl group which may
have a substituent(s), a C, 4 alkoxy group which may
have a substituent(s), a C,_; alkylthio group which may
have a substituent(s), a formyl group, a C,_, acyl group
which may have a substituent(s), a C,_, alkoxycarbonyl
group which may have a substituent(s) or a group rep-
resented by a formula —CONV?'V?? (where V¥ and
V% independently of each other represent a hydrogen
atom or a C,_¢ alkyl group which may have a substituent
(s)); and

W' and W2 independently of each other represent a carbon
atom or a nitrogen atom which may have a substituent
(s));

R? and R* independently of each other represent a hydro-
gen atom, a C,_¢ alkyl group which may have a substitu-
ent(s), a C,_¢ alkenyl group which may have a substitu-
ent(s), a C, alkynyl group which may have a
substituent(s), a C,_¢ cycloalkyl group which may have a
substituent(s), a C,_, acyl group which may have a sub-
stituent(s) or a C,_, alkoxycarbonyl group which may
have a substituent(s); and

R? is a hydrogen atom, a C,_¢ alkyl group which may have
a substituent(s), a C,_; alkenyl group which may have a
substituent(s), a C,_g alkynyl group which may have a
substituent(s), a C,_g cycloalkyl group which may have a
substituent(s), a Cq4_;, aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group

31
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which may have a substituent(s) or a 3- to 10-membered
non-aromatic heterocyclic group which may have a sub-
stituent(s).

18. The method according to claim 17, wherein R' isa C, 4
alkyl group, provided that R' may have at least one substitu-
ent selected from the group consisting of 3- to 10-membered
non-aromatic heterocyclic group which may havea C, _ alkyl
group(s), hydroxyl group, C, 4 alkoxy group, amino group,
mono-C, . alkylamino group and di-C,_; alkylamino group.

19. The method according to claim 17, wherein R' is a
methyl group or a group represented by any one of the fol-
lowing formulas:

wherein R* is a methyl group; R*! is a hydrogen atom or a
hydroxyl group; and R“? is a methoxy group, an ethoxy
group, a 1-pyrrolidinyl group, a 1-piperidinyl group, a
4-morpholinyl group, a dimethylamino group or a
diethylamino group.

20. The method according to claim 17, wherein R' is a

methyl group or a 2-methoxyethyl group.

21. The method according to claim 17, wherein R? is a
cyano group or a group represented by a formula
—CONV“!'V42 (where V*! is a hydrogen atom, a C, 4
alkyl group which may have a substituent(s), a C,_¢ alkenyl
group which may have a substituent(s), a C,_ alkynyl group
which may have a substituent(s), a C;_g cycloalkyl group
which may have a substituent(s), a C4_;,, aryl group which
may have a substituent(s), a 5- to 10-membered heteroaryl
group which may have a substituent(s) or a 3- to 10-mem-
bered non-aromatic heterocyclic group which may have a
substituent(s); and V**? is a hydrogen atom, a C,_4 alkyl group
which may have a substituent(s), a C,_¢ alkenyl group which
may have a substituent(s), a C,_4 alkynyl group which may
have a substituent(s), a C;_;; cycloalkyl group which may
have a substituent(s), a Cy_;, aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group which
may have a substituent(s), a 3- to 10-membered non-aromatic
heterocyclic group which may have a substituent(s), a
hydroxyl group, a C,_s alkoxy group which may have a sub-
stituent(s) or a C;_4 cycloalkoxy group which may have a
substituent(s)).

22. The method according to claim 17, wherein R* is a
cyano group or a group represented by a formula —CON-
HV*'S (where V!¢ is a hydrogen atom, a C,_ alkyl group, a
C, ¢ cycloalkyl group, a C, , alkoxy group or a C; 4
cycloalkoxy group, provided that V**® may have at least one
substituent selected from the group consisting of halogen
atoms, cyano group, hydroxyl group and C,_ alkoxy group).

23. The method according to claim 17, wherein R* is a
group represented by a formula—CONHV*'” (where V7 is
a hydrogen atom, a C, ¢ alkyl group or a C,_¢ alkoxy group).

24. The method according to claim 17, wherein R* is a
group represented by a formula—CONHV“'® (where V' # is
a hydrogen atom, a methyl group or a methoxy group).
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25. The method according to claim 17, wherein Y' is a
group represented by the following formula:

R7!

where R”" is a hydrogen atom or a halogen atom.

26. The method according to claim 17, wherein R® and R*
individually represent a hydrogen atom.

27. The method according to claim 17, wherein R® is a
hydrogen atom, a C, _¢ alkyl group, a C; g cycloalkyl group or
a Cq_,, aryl group, provided that R> may have at least one
substituent selected from the group consisting of halogen
atoms and methanesulfonyl group.

28. The method according to claim 17, wherein R® is a
methyl group, an ethyl group or a cyclopropyl group.

29. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is at least one compound selected
from the group consisting of:

N-(4-(6-cyano-7-(2-methoxyethoxy)-4-quinolyl)oxy-2-

fluorophenyl)-N'-(4-fluorophenyl)urea,

N-(2-chloro-4-((6-cyano-7-((1-methyl-4-piperidyl)meth-

oxy-4-quinolyl)oxy)phenyl)-N'-cyclopropylurea,

N-(4-((6-cyano-7-(((2R)-3-(diethylamino)-2-hydrox-

ypropyl)oxy)-4-quinolyl)oxy)phenyl)-N'-(4-fluorophe-
nyl)urea,

N-(4-((6-cyano-7-(((2R)-2-hydroxy-3-(1-pyrrolizino)

propyl)oxy)-4-quinolyl)oxy)phenyl-N'-(4-fluorophe-
nyl)urea,
4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,
4-(3-chloro-4-(cyclopropylaminocarbonyl )Jaminophe-
noxy)-7-(2-methoxyethoxy)-6-quinolinecarboxamide,
N6-cyclopropyl-4-(3-chloro-4-(((cyclopropylamino)car-
bonyl)amino)phenoxy)-7-methoxy-6-quinolinecar-
boxamide,

N6-(2-methoxyethyl)-4-(3-chloro-4-(((cyclopropy-

lamino)carbonyl)amino)-phenoxy)-7-methoxy-6-
quinolinecarboxamide,

N6-(2-fluoroethyl)-4-(3-chloro-4-(((cyclopropylamino)

carbonyl)amino)-phenoxy)-7-methoxy-6-quinolinecar-
boxamide,

N6-methoxy-4-(3-chloro-4-(((cyclopropylamino)carbo-

nyl)amino)phenoxy)-7-methoxy-6-quinolinecarboxa-
mide,

N6-methyl-4-(3-chloro-4-(((cyclopropylamino)carbonyl)

amino)phenoxy)-7-methoxy-6-quinolinecarboxamide,

N6-ethyl-4-(3-chloro-4-(((cyclopropylamino)carbonyl)

amino)phenoxy)-7-methoxy-6-quinolinecarboxamide,
4-(3-fluoro-4-(cyclopropylaminocarbonyl))aminophe-
noxy)-7-(2-methoxyethoxy)-6-quinolinecarboxamide,
4-(3-chloro-4-(cyclopropylaminocarbonyl )Jaminophe-
noxy)-7-(2-hydroxyethoxy)-6-quinolinecarboxamide,
4-(3-chloro-4-(cyclopropylaminocarbonyl )Jaminophe-
noxy)-7-((2S)-2,3-dihydroxypropyl)oxy-6-quinolin-
ecarboxamide,

4-(3-chloro-4-(methylaminocarbonyl Jaminophenoxy)-7-

methoxy-6-quinolinecarboxamide,
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4-(3-chloro-4-(ethylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide,

N6-methoxy-4-(3-chloro-4-(((ethylamino)carbonyl)
amino)phenoxy)-7-methoxy-6-quinolinecarboxamide,

4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophe-
noxy)-7-(2-ethoxyethoxy)-6-quinolinecarboxamide,

4-(4-((cyclopropylamino)carbonyl)aminophenoxy)-7-(2-
methoxyethoxy)-6-quinolinecarboxamide,

N-(2-fluoro-4-((6-carbamoyl-7-methoxy-4-quinolyl)oxy)
phenyl)-N'-cyclopropylurea,

N6-(2-hydroxyethyl)-4-(3-chloro-4-(((cyclopropy-
lamino)carbonyl)amino)-phenoxy)-7-methoxy-6-
quinolinecarboxamide,

4-(3-chloro-4-(1-propylaminocarbonyl)aminophenoxy)-
7-methoxy-6-quinolinecarboxamide,

4-(3-chloro-4-(cis-2-fluoro-cyclopropylaminocarbonyl)
aminophenoxy)-7-methoxy-6-quinolinecarboxamide,

N6-methyl-4-(3-chloro-4-(((cyclopropylamino)carbonyl)
amino)phenoxy)-7-(2-methoxyethoxy)-6-quinolinecar-
boxamide,

N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)amino)
phenoxy)-7-methoxy-6-quinolinecarboxamide,

4-(3-chloro-4-(cyclopropylaminocarbonyl))aminophe-
noxy)-7-(2-(4-morpholino)ethoxy)-6-quinolinecar-
boxamide,

4-(3-chloro-4-(2-fluoroethylaminocarbonyl)aminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,

N6-((2R )tetrahydro-2-furanylmethyl)-4-(3-chloro-4-
(((methylamino)carbonyl)-amino )phenoxy)-7-meth-
0xy-6-quinolinecarboxamide,

4-(3-fluoro-4-(ethylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide,

4-(3-chloro-4-(((cyclopropylamino)carbonyl)amino)phe-
noxy)-7-((2R)-2-hydroxy-3-(1-pyrrolizino)propoxy)-
6-quinolinecarboxamide,

N6-methyl-4-(3-chloro-4-(((methylamino)carbonyl)
amino)phenoxy)-7-((2R)-3-diethylamino-2-hydrox-
ypropoxy )-6-quinolinecarboxamide,

N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)amino)
phenoxy)-7-((2R)-3-diethylamino-2-hydroxypro-
poxy)-6-quinolinecarboxamide,

N6-methyl-4-(3-chloro-4-(((methylamino)carbonyl)
amino)phenoxy)-7-((2R)-2-hydroxy-3-(1-pyrrolizino)
propoxy)-6-quinolinecarboxamide,

N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)amino)
phenoxy)-7-((2R)-2-hydroxy-3-(1-pyrrolizino)pro-
poxy)-6-quinolinecarboxamide,

N6-methyl-4-(3-chloro-4-(((methylamino)carbonyl)
amino)phenoxy)-7-((1-methyl-4-piperidyl)methoxy)-
6-quinolinecarboxamide,

N6-methyl-4-(3-chloro-4-(((ethylamino)carbonyl)amino)
phenoxy)-7-((1-methyl-4-piperidyl)methoxy)-6-quino-
linecarboxamide,

N-(4-(6-cyano-7-(2-methoxyethoxy)-4-quinolyl )oxy-2-
fluorophenyl)-N'-cyclopropylurea,

N-(4-(6-cyano-7-(3-(4-morpholino)propoxy)-4-quinolyl)
oxyphenyl)-N'-(3-methylsulfonyl)phenyl)urea,

4-(4-((cyclopropylamino)carbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide,

4-(3-fluoro-4-((2-fluoroethylamino)carbonyl )Jaminophe-
noxy)-7-methoxy-6-quinolinecarboxamide,

N6-(2-ethoxyethyl)-4-(3-chloro-4-(((methylamino)carbo-
nyl)amino)phenoxy)-7-methoxy-6-quinolinecarboxa-
mide,
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4-(4-(3-ethylureido)-3-fluoro-phenoxy)-7-methox-

yquinoline-6-carboxylic acid (2-cyanoethyl)amide, and

N-(4-(6-(2-cyanoethyl)carbamoyl-7-methoxy-4-quinolyl)

oxy-2-fluorophenyl)-N'-cyclopropylurea;
or a pharmacologically acceptable salt of said compound, or
a solvate of said compound or said salt.

30. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is at least one compound selected
from the group consisting of:

4-(3-chloro-4-(cyclopropylaminocarbonyl )Jaminophe-

noxy)-7-methoxy-6-quinolinecarboxamide,
4-(3-chloro-4-(ethylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide,

N6-methoxy-4-(3-chloro-4-(((cyclopropylamino)carbo-

nyl)amino)phenoxy)-7-methoxy-6-quinolinecarboxa-
mide,

4-(3-chloro-4-(methylaminocarbonyl Jaminophenoxy)-7-

methoxy-6-quinolinecarboxamide, and

N6-methoxy-4-(3-chloro-4-(((ethylamino)carbonyl)

amino)phenoxy)-7-methoxy-6-quinolinecarboxamide,
or a pharmacologically acceptable salt of said compound, or
a solvate of said compound or said salt.

31. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is 4-(3-chloro-4-(cyclopropylami-
nocarbonyl)aminophenoxy)-7-methoxy-6-quinolinecar-
boxamide, a pharmacologically acceptable salt thereof, or a
solvate of said compound or said salt.

32. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is a methanesulfonic acid salt of
4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy )-
7-methoxy-6-quinolinecarboxamide.

33. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is a compound represented by the
following general formula (III), a pharmacologically accept-
able salt thereof, or a solvate of said compound or said salt:

(1)

R
N
T
N
O
R9
yal3 AN
R“J\N N)

wherein R*! is a hydrogen atom, a C,_ alkyl group which
may have a substituent(s), a C,_s alkenyl group which
may have a substituent(s), a C,_q alkynyl group which
may have a substituent(s), a C,_¢ cycloalkyl group which
may have a substituent(s), a C4_ aryl group which may
have a substituent(s), a 5- to 10-membered heteroaryl
group which may have a substituent(s), a 3- to 10-mem-
bered non-aromatic heterocyclic group which may have
a substituent(s) or a mono-C, ¢ alkylamino group which
may have a substituent(s);
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R'? a hydrogen atom or a C, ¢ alkyl group which may have
a substituent(s);

V2 is a hydrogen atom or a sulfur atom;

A is a carbon atom or a nitrogen atom which may have a

substituent(s);

R* is a hydrogen atom, a C,_4 alkyl group which may have

a substituent(s), a C, ¢ alkenyl group which may have a
substituent(s), a C,_¢ alkynyl group which may have a
substituent(s), a C;_g cycloalkyl group which may have a
substituent(s), a C,_, acyl group which may have a sub-
stituent(s) or a C,_, alkoxycarbonyl group which may
have a substituent(s);

R? is a hydrogen atom, a C,_4 alkyl group which may have

a substituent(s), a C, ¢ alkenyl group which may have a
substituent(s), a C,_¢ alkynyl group which may have a
substituent(s), a C;_g cycloalkyl group which may have a
substituent(s), a C4 ;o aryl group which may have a
substituent(s), a 5- to 10-membered heteroaryl group
which may have a substituent(s) or a 3- to 10-membered
non-aromatic heterocyclic group which may have a sub-
stituent(s); and

R?is ahydrogen atom, a halogen atom ora C,_¢ alkyl group

which may have a substituent(s).

34. The method according to claim 33, wherein R'! is a 3-
to 10-membered non-aromatic heterocyclic group which may
have a substituent(s) or a mono-C, ¢ alkylamino group which
may have a substituent(s).

35. The method according to claim 33, wherein R'* is any
one group selected from the groups represented by the fol-
lowing formulas:

AN
Jonlon
Ao

wherein said group may have at least one substituent selected
from the group of substituents consisting of hydroxyl group,
C,_¢ alkyl, C,_¢ cycloalkyl and groups represented by the
formulas:

AN
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-continued

(J
ey
R’“\NJ\/\/H%1

RN

o
Ajz

wherein R™' and R™? independently of each other represent a
hydrogen atom or a C, 4 alkyl group which may have a sub-
stituent(s).

36. The method according to claim 33, wherein R'" is any
one group selected from the group consisting of groups rep-
resented by the following formulas:

37. The method according to claim 33, wherein R'? is a
hydrogen atom.

38. The method according to claim 33, wherein V*'® is an
oxygen atom.

39. The method according to claim 33, wherein A'' is a
carbon atom.

40. The method according to claim 33, wherein R* is a
hydrogen atom.

41. The method according to claim 33, wherein R*isa C,_4
alkyl group or a C,_g cycloalkyl group.

42. The method according to claim 33, wherein R® is a
methyl group.

43. The method according to claim 33, wherein R is a
hydrogen atom.

44. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is at least one compound selected
from the group consisting of:
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5-(2-(((4-hydroxy-4-methylpiperidine-1-yl)carbonyl)
amino)pyridine-4-yloxy)-1H-indole-1-carboxylic acid
methylamide,

N1-methyl-5-(2-((4-hydroxypiperidino)carbonyl )Jamino-

4-pyridyl)oxy-1H-1-indolecarboxamide,

N1-methyl-5-(2-(((4-pyrrolizine-1-yl)piperidine-1-yl)

carbonyl)amino)pyridine-4-yloxy)-1H-1-indolecar-
boxamide,

N1-methyl-5-(2-(((4-piperidine-1-yl)piperidine-1-yl)car-

bonyl)amino)pyridine-4-yloxy)-1H-1-indolecarboxa-
mide, and

N4-(4-(1-(methylamino)carbonyl-1H-5-indolyl)oxy-2-

pyridyl)-4-morpholinecarboxamide;
or a pharmacologically acceptable salt of said compound, or
a solvate of said compound or said salt.

45. The method according to claim 15, wherein the VEGF
receptor kinase inhibitor is at least one compound selected
from the group consisting of:

(1) N-(4-bromo-2-fluorophenyl)-6-methoxy-7-[2-(1H-1,

2,3-triazole-1-yl)-ethoxy]quinazoline-4-amine

(2) N-(4-bromo-2-fluorophenyl)-6-methoxy-7-[(1-meth-

ylpiperidine-4-yl)-methoxy|quinazoline-4-amine

(3) 3-[(2,4-dimethylpyrrol-5-yl)methylene]-2-indolinone

@) (2)-3-[(2,4-dimethyl-5-(2-0x0-1,2-dihydroindole-3-

ylidenemethyl)-1H-pyrrole-3-yl)-propionic acid
5) 5-(5-fluoro-2-oxo-1,2-dihydroindole-3-ylidenem-
ethyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid
(2-diethylaminoethyl)amide

(6) N,N-dimethylglycine-3-{5,6,7,13-tetrahydro-9-[(1-
methylethoxy)methyl]-5-oxo0-12H-indeno(2,1-a)pyr-
rolo[3,4-c]carbazole-12-yl}propylester

(7) 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrroliz-

ine-1-yl-butyl)-ureido]-isothiazole-4-carboxylic  acid
amide

(8) N-{2-chloro-4-[(6,7-dimethoxy-4-quinazolinyl)oxy]

phenyl}-N'-propylurea

(9) 1-(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine

(10) N-{2-chloro-4-[(6,7-dimethoxy-4-quinolyl)oxy|phe-

nyl}-N'-[5-methyl-3-isoxazolyl)urea
(11) 4-[(4-fluoro-2-methylindole-5-yl)oxy]-6-methoxy-7-
[3-(pyrrolizine-1-yl)-propoxy]quinazoline

(12)  6-[2-(methylcarbamoyl)phenylsulphanyl]-3-E-[2-
(pyridine-2-yl)-ethenyl]indazole

(13) 5-((Z)-(5-fluoro-2-o0x0-1,2-dihydro-3H-indole-3-
ylidene)methyl)-N-((2S)-2-hydroxy-3-morpholine-4-
ylpropyl)-2,4-dimethyl- 1H-pyrrole-3-carboxamide

(14) 3-((quinoline-4-ylmethyl)amino)-N-(4-(trifluo-

romethoxy)phenyl)thiophene-2-carboxamide

(15)  6-(2,6-dichlorophenyl)-8-methyl-2-phenylamino-

8H-pyrido[2,3-d]-pyrimidine-7-one

(16) 2-((1,6-dihydro-6-oxo-pyridine-3-ylmethyl)amino)-

N-(3-(trifluoromethyl)-phenyl)-3-pyridine-carboxam-
ide

(17) 4-(4-(4-chloro-phenylamino)-furo[2,3-d]pyridazine-

7-yloxymethyl)-pyridine-2-carboxylic acid methyla-
mide

(18) N-(3-trifluoromethyl-4-chlorophenyl)-N'-(4-(2-me-

thylcarbamoylpyridine-4-yl)oxyphenyl)urea

(19) 4-amino-5-fluoro-3-(6-(4-methyl-piperazine-1-yl)-

1H-benzimidazole-2-yl)-1H-quinoline-2-one

(20) 4-(4-(1-amino-1-methyl-ethyl)-phenyl)-2-(4-(2-mor-

pholine-4-yl-ethyl)-phenylamino)-pyrimidine-5-carbo-
nitrile
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(21) [6-[4-[(4-ethylpiperazine-1-yl)methyl|phenyl]-7H-
pyrrolo[2,3-d]pyrimidine-4-y1]-((R)-1-phenylethyl)
amine

(22)  9-(1-methylethoxy)methyl-12-(3-hydroxypropyl)-
6H,7H,13H-indeno[2,1-a]-pyrrole[3,4-c]carbazole-5-
one

(23)  N-(2,4-difluorophenyl)-N'-{4-[(6,7-dimethoxy-4-
quinolyl)-oxy]-2-fluorophenyl }urea

(24) N-[4-(3-amino-1H-indazole-4-yl)phenyl]-N'-(2-
fluoro-5-methylphenyl)urea

(25) 2-methyl-6-[2-(1-methyl-1H-imidazole-2-yl)-thieno
[3,2-b]pyridine-7-yloxy]-benzo[b]thiophene-3-car-
boxylic acid methylamide

(26) (R)-1-(4-(4-fluoro-2-methyl-1H-indole-5-yloxy)-5-
methylpyrrolo[1,2-f]-[1,2,4]triazine-6-yloxy)propane-
2-0l

27 (8)-((R)-1-(4-(4-fluoro-2-methyl-1H-indole-5-
yloxy)-5-methylpyrrolo[1,2-f][1,2,4]triazine-6-yloxy)
propane-2-ol)-2-aminopropanoate

(28) 3-[(4-morpholine-4-yl-phenylamino)-methylene]-1,
3-dihydroindole-2-one

(29) 5-[[4-(2,3-dimethyl-2H-indazole-6-yl)methylamino]
pyrimidine-2-ylJamino]-2-methylbenzenesulfonamide

(30) (37)-3-[6-(2-morpholine-4-ylethoxy)quinoline-2
(1H)-ylidene]-1,3-dihydro-2H-indole-2-one, and

(31) 2-((2-((4-(4-(4-(tert-butyl)anilino)phenoxy)-6-meth-
oxy-7-quinolyl)oxy )ethyl)amino)-1-ethanol;

or a pharmacologically acceptable salt of said compound, or
a solvate of said compound or said salt.

46. The method according to claim 1, wherein the angio-
genesis inhibitor is an anti-VEGF receptor antibody.

47. The method according to claim 46, wherein the anti-
VEGF receptor antibody is at least one antibody selected
from the group consisting of 2C3 antibody, IMC-1121b,
IMC-18F1, IMC-1C11 and IMC-2C6.

48. The method according to claim 1, wherein the angio-
genesis inhibitor is an anti-VEGF antibody.

49. The method according to claim 48, wherein the anti-
VEGEF antibody is bevacizumab.

50. The method according to claim 1, wherein the angio-
genesis inhibitor is at least one agent selected from the group
consisting of PI88, AVE-0005, EG-3306, RPI-4610, NM-3,
VGA-1155, VEGF trap and pegaptanib sodium.

51. The method according to claim 1, wherein the angio-
genesis inhibitor is at least one agent selected from the group
consisting of FGF receptor kinase inhibitor, PDGF receptor
kinase inhibitor, EGF receptor kinase inhibitor, anti-FGF
receptor antibody, anti-PDGF receptor antibody, anti-EGF
receptor antibody, anti-FGF antibody, anti-PDGF antibody
and anti-EGF antibody.

52. The method according to claim 51, wherein the FGF
receptor kinase inhibitor is at least one compound selected
from the group consisting of:

(1) 1-[2-amino-6-(3,5-dimethoxyphenyl)-pyrido(2,3-d)

pyrimidine-7-yl]-3-tert-butylurea

(2) 1-tert-butyl-3-[2-(4-diethylamino)butylamino-6-(3,5-
dimethoxyphenyl)-pyrido(2,3-d)pyrimidine-7-yl]urea

3) (S)-((R)-1-(4-(4-fluoro-2-methyl-1H-indole-5-yloxy)-
S-methylpyrrolo[1,2-f]-[1,2,4]triazine-6-yloxy)pro-
pane-2-ol)-2-aminopropanoate

(4) 4-[4-[N-(4-nitrophenyl)carbamoyl]-1-piperazinyl]-6,
7-dimethoxyquinazoline

(5)  4-amino-5-fluoro-3-(6-(4-methyl-piperazine-1-yl)-
1H-benzimidazole-2-yl)-1H-quinoline-2-one
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(6) 2-((2-((4-(4-(4-(tert-butylanilino)phenoxy)-6-meth-
oxy-7-quinolyl)oxy)ethyl)-amino)-1-ethanol, and

(7 (2)-3-[(2,4-dimethyl-5-(2-0x0-1,2-dihydroindole-3-
ylidenemethyl)-1H-pyrrole-3-yl)-propionic acid,

or a pharmacologically acceptable salt of said compound, or
a solvate of said compound or said salt.

53. The method according to claim 51, wherein the PDGF
receptor kinase inhibitor is at least one compound selected
from the group consisting of:

(1) 4-(4-methylpiperazine-1-ylmethyl)-N-[4-methyl-3-[4-
(3-pyridyl)pyrimidine-2-ylaminoJphenyl]|benzeneam-
ide

(2) 6-[2-(methylcarbamoyl)phenylsulphanyl]-3-E-[2-(py-
ridine-2-yl)ethenyl]-indazole

(3) 1-{2-[5-(2-methoxy-ethoxy)-benzoimidazole-1-yl]-
quinoline-8-yl}-piperidine-4-ylamine

(4) 4-[4-[N-(4-nitrophenyl)carbamoyl]-1-piperazinyl]-6,
7-dimethoxyquinazoline

(5)  4-amino-5-fluoro-3-(6-(4-methyl-piperazine-1-yl)-
1H-benzimidazole-2-yl)-1H-quinoline-2-one

(6) (4-tert-butylphenyl){4-[(6,7-dimethoxy-4-quinolyl)
oxy|phenyl } methaneone

(7) 5-methyl-N-[4-(trifluoromethyl)phenyl]-4-isoxazole-
carboxamide

(8) trans-4-[(6,7-dimethoxyquinoxaline-2-yl)amino]cy-
clohexanol

©) (2)-3-[(2,4-dimethyl-5-(2-0x0-1,2-dihydroindole-3-
ylidenemethyl)-1H-pyrrole-3-yl)-propionic acid

(10)  5-(5-fluoro-2-oxo0-1,2-dihydroindole-3-ylidenem-
ethyl)-2,4-dimethyl-1H-pyrrole-3-carboxylic acid
(2-diethylaminoethyl)amide

(11) 1-(4-chloroanilino)-4-(4-pyridylmethyl)phthalazine,
and

(12) N-[4-(3-amino-1H-indazole-4-yl)phenyl-N'-(2-
fluoro-5-methylphenyl)urea;

or a pharmacologically acceptable salt of said compound, or
a solvate of said compound or said salt.

54. The method according to claim 51, wherein the EGF
receptor kinase inhibitor is at least one compound selected
from the group consisting of:

(1)  4-(3-chloro-4-fluorophenylamino)-7-methoxy-6-(3-

(4-morpholino)propoxy-quinazoline)

(2) 4-(3-ethynylphenylamino)-6,7-bis(2-methoxyethoxy)-
quinazoline

3) N-[3-chloro-4-[(3-fluorobenzyl)oxy |phenyl]-6-[5-
[[[2-(methylsulfonyl)ethyl]-amino]methyl]furan-2-yl]
quinazoline-4-amine

(4)  N-[4-[N-(3-chloro-4-fluorophenyl)amino]-7-[3-(4-
morpholinyl)propoxy]-quinazoline-6-yl]acrylamide

(5)  (2E)-N-[4-[(3-chloro-4-fluorophenyl)amino]-3-cy-
ano-7-ethoxy-6-quinolinyl]-4-(dimethylamino)-2-
butenamide

(6)  [6-[4-[(4-ethylpiperazine-1-yl)methyl]phenyl]-7H-
pyrrolo[2,3-d]pyrimidine-4-y1]-((R)-1-phenylethyl)
amine, and

(7) (E)-N-{-4-[3-chloro-4-(2-pyridinylmethoxy)anilino]-
3-cyano-7-ethoxy-6-quinolinyl}-4-(dimethylamino)-2-
butenamide;

or a pharmacologically acceptable salt of said compound, or
a solvate of said compound or said salt.

55. The method according to claim 51, wherein the anti-
EGF receptor antibody is at least one antibody selected from
the group consisting of cetuximab, panitumumab, matu-
zumab, nimotuzumab, IMC-11F8 and MDX-447.
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56. A kit for use in the method according to claim 1,
comprising at least one antibody selected from the group
consisting of anti-a-SMA antibody, anti-desmin antibody,
anti-chondroitin sulfate proteoglycan 4 antibody, anti-calpo-
nin antibody, anti-caldesmon antibody and anti-PDGF recep-
tor antibody.

57. A kit for use in the method according to claim 1,
comprising anti-a-SMA antibody.

58. A kit for use in the method according to claim 1,
comprising a polynucleotide comprising a sequence comple-
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mentary to at least a part of a transcript RNA from at least one
gene selected from the group consisting of a-SMA gene,
desmin gene, chondroitin sulfate proteoglycan 4 gene, calpo-
nin gene, caldesmon gene and PDGF receptor gene.

59. A kit for use in the method according to claim 1,
comprising a polynucleotide comprising a sequence comple-
mentary to at least a part of a transcript RNA from desmin
gene.
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