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(57) ABSTRACT 

A compound represented by the general formula: 
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Wherein X1 represents a nitrogen atom or a group repre 
sented by the formula —CR1O=; X2 represents a nitrogen 
atom or a group represented by the formula —CR11=; Y 
represents an oxygen atom or the like; R1 represents a C1_6 
a1koXy group, an optionally substituted C6_1O aryloXy group, 
a group represented by the formula —NR12aR12b or the like; 
R2 represents a hydrogen atom, an optionally substituted 
C176 alkyl group, or the like; R3, R4, R5, R6, R7, R8, R10 and 
R11 each independently represent a hydrogen atom, a halo 
gen atom, an optionally substituted C1_6 alkyl group, or the 
like; R9 represents a group represented by the formula 
—NR16QR16b or the like; and R128, Rub, R16, and R16b each 
independently represent a hydrogen atom, an optionally 
substituted C1_6 alkyl group, or the like, a salt thereof, or a 
hydrate of the foregoing. 
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NITROGEN-CONTAINING AROMATIC 
DERIVATIVES 

TECHNICAL FIELD 

[0001] The present invention relates to novel compounds 
effective for prevention and treatment of various diseases 
associated With abnormal angiogenesis, and to the medical 
compositions such as angiogenesis inhibitors and antitumor 
agents containing the novel compounds. 

BACKGROUND ART 

[0002] Angiogenesis is an essential biological phenom 
enon for fetal vascular formation and morphological and 
functional development of organs. NeW blood vessels are 
assembled through several processes including endothelial 
cell migration, proliferation and tube formation, and the 
participation of mast cells, lymphocytes, interstitial cells and 
the like has been shoWn to be important in this process 
(non-patent literature 1). 

[0003] Amultiple in vivo angiogenesis-stimulating factors 
have been identi?ed, particularly Vascular Endothelial 
GroWth Factor (hereinafter abbreviated as “VEGF”) and 
Fibroblast GroWth Factor (hereinafter abbreviated as 
“FGF”) are reported to enhance angiogenesis (non-patent 
literature 2 and 3). 

[0004] Although physiological angiogenesis occurs at the 
time of healing of Wound or in a female estrous cycle in adult 
individuals, it is knoWn that pathological increase in angio 
genesis in adult individuals is involved in onset or progres 
sion of various disease. Speci?c diseases associated With 
abnormal angiogenesis include cancer, rheumatoid arthritis, 
atherosclerosis, diabetic retinopathy, angioma, psoriasis, and 
the like (non-patent literature 4). In particular, a literature 
has indicated angiogenesis dependency for solid tumor 
groWth, and angiogenesis inhibitors are therefore promising 
as neW therapeutic agents for intractable solid tumors (non 
patent literature 5). 

[0005] Patent literature 1 and 2 are provided as prior arts 
With regard to 6-membered nitrogen-containing aromatic 
derivatives bonded With substituted indole. 

[0006] Although patent literature 1 describes indole 
derivatives Which suppress VEGF-stimulated angiogenesis 
based on a selective tyrosine kinase inhibition, the pharma 
cological test results on their inhibition action are not 
disclosed. Although patent literature 2 describes pyridine 
derivatives bonded With indole ring via an oXygen atom at 
the 4-position, neither the compound according to the 
present invention nor their inhibiting actions on FGF-stimu 
lated angiogenesis are disclosed. 

[0007] [patent literature 1] WO 02/16348 

[0008] [patent literature 2] WO 02/32872 

[0009] [non-patent literature 1] J. Biol. Chem., 267, 
10931, 1992. 

[0010] [non-patent literature 2] Endocrinology, 133, 848, 
1993. 

[0011] [non-patent literature 3] Biochem. Biophys. Res. 
Commun., 147, 876, 1987. 
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[0012] [non-patent literature 4] N. Engl. J. Med., 333, 
1757, 1995. 

[0013] [non-patent literature 5] J. Natl. Cancer Inst., 82, 4, 
1990. 

Disclosure of Invention 

[0014] It is an object of the present invention to investigate 
and discover angiogenesis-inhibiting compounds Which: (1) 
exhibit antitumor activity by strongly suppressing both of 
angiogenesis included by VEGF and FGF Which are major 
in vivo angiogenesis factors, (2) are highly useful as drug 
materials in terms of their properties, biokinetics and safety, 
and (3) are useful for amelioration, prevention and treatment 
of various diseases associated With abnormal increase in 
angiogenesis. 

[0015] As a result of much diligent research in light of the 
circumstances described above, the present inventors have 
succeeded in synthesiZing novel pyridine derivatives and 
pyrimidine derivatives represented by the folloWing general 
formula (I), salts thereof, or hydrates of the foregoing. At the 
same time, the inventors have completed the present inven 
tion upon discovering that these compounds, the salts 
thereof, or the hydrates of the foregoing exhibit an eXcellent 
angiogenesis-inhibiting effect. 

[0016] Speci?cally, the present invention provides the 
folloWings: 

[0017] <1> a compound represented by the general for 
mula: 

(I) 

Wherein X1 represents a nitrogen atom or a group repre 
sented by the formula —CR1O=, X2 represents a nitrogen 
atom or a group represented by the formula —CR11=, and 
X1 and X2 do not represent a nitrogen atom at the same time; 

[0018] Y represents an oXygen atom, a sulfur atom, a 
sul?nyl group, a sulfonyl group, or a group represented by 
the formula —NRY— (Wherein RY represents a hydrogen 
atom or a C1_6 alkyl group); 

[0019] R1 represents an optionally substituted C1_6 alkoXy 
group, an optionally substituted C6_1O aryloXy group, a 
group represented by the formula —NR12aR12b, a group 
represented by the formula: 
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(VIII) 

(wherein Y A1 and Y A2 each independently represent a group 

represented by the formula -A1O-A11-A12 (Wherein A1O rep 
resents a single bond or an optionally substituted C1-6 

alkylene; A11 represents a single bond, an oxygen atom, a 
carbonyl group or a sulfonyl group; and A12 represents a 
hydrogen atom, a CL6 alkyl group, a C2_6 alkenyl group, a 
C2_6 alkynyl group, a C3_8 cycloalkyl group, a C6_1O aryl 
group, a 5- to 10- membered heteroaryl group, a group 

represented by the formula —NRA1ORA11, a group repre 
sented by the formula —OR A12 (Wherein R A10, R All, and 
RA12 each independently represent a hydrogen atom, a C1-6 
alkyl group or C3_8 cycloalkyl group) or a group represented 
by the formula: 

Q? 
(Wherein e represents 1 or 2; Z represents an oxygen atom, 
a group represented by the formula —CRX7RX8— or a 
group represented by the formula —NRX9—; RX7, RX8 and 
RX9 each independently represent a hydrogen atom, a 
hydroXyl group or a C1_6 alkyl group)); and Y A3 represents 
a hydrogen atom or an optionally substituted CL6 alkyl 
group) or a group represented by the formula: 

(Wherein T1 represents an optionally substituted 5- to 10 
membered aromatic heterocycle Which may have X in the 
ring or an optionally substituted 3- to 10-membered hetero 

cycle Which may have X in the ring); R3, R4, R5, R6, R7, R8, 
R10 and R11 each independently represent a hydrogen atom, 
a halogen atom, a cyano group, an optionally substituted 

C176 alkyl group, an optionally substituted C2_6 alkenyl group, 
an optionally substituted C2_6 alkynyl group, an optionally 
substituted C3_8 cycloalkyl group, a group represented by the 
formula —CO—R13, a group represented by the formula 
—NR14—CO—R13, a group represented by the formula 
—SO2—R15, a group represented by the formula —NR14— 
SO2—R15, or a group represented by the formula 
—NR16aR16b; R9 represents a group represented by the 
formula —NR16AR16b or a group represented by the formula: 
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(Wherein T2 represents an optionally substituted 5- to 10 
membered aromatic heterocycle or an optionally substituted 
3- to 10- membered heterocycle); R128 and R12b each inde 
pendently represent a hydrogen atom, an optionally substi 
tuted C1_6 alkyl group, an optionally substituted C3_6 alkenyl 
group, an optionally substituted C3_6 alkynyl group, an 
optionally substituted C3_8 cycloalkyl group, an optionally 
substituted 3- to 10- membered heterocyclic group, or an 
optionally substituted CL6 alkoXy group; R13 represents a 
hydrogen atom, an optionally substituted C1_6 alkyl group, 
an optionally substituted C2_6 alkenyl group, an optionally 
substituted C2_6 alkynyl group, an optionally substituted 
C38 cycloalkyl group, an optionally substituted C6_1O aryl 
group, an optionally substituted 5- to 10- membered het 
eroaryl group, an optionally substituted 3- to 10- membered 
heterocyclic group, an optionally substituted CL6 alkoXy 
group, an optionally substituted C6_1O aryloXy group, a group 
represented by the formula —NR12aR12b, or a group repre 
sented by the formula: 

(Wherein T2 represents an optionally substituted 5- to 10 
membered aromatic heterocycle or an optionally substituted 
3- to 10- membered heterocycle); 

[0020] R2 and R14 each independently represent a hydro 
gen atom, an optionally substituted C1_6 alkyl group, an 
optionally substituted C2_6 alkenyl group, an optionally 
substituted C2_6 alkynyl group, an optionally substituted 
C38 cycloalkyl group, or a group represented by the 
formula —CO—R13; 

[0021] R15 represents an optionally substituted CL6 alkyl 
group, an optionally substituted C2_6 alkenyl group, an 
optionally substituted C2_6 alkynyl group, an optionally 
substituted C3_8 cycloalkyl group, an optionally substi 
tuted C6_1O aryl group, an optionally substituted 5- to 10 
membered heteroaryl group, or an optionally substituted 
3- to 10- membered heterocyclic group; 

[0022] R168 and R16b each independently represent a 
hydrogen atom, an optionally substituted CL6 alkyl group, 
an optionally substituted C3_6 alkenyl group, an optionally 
substituted C3_6 alkynyl group, an optionally substituted 
C38 cycloalkyl group, an optionally substituted C6_1O aryl 
group, an optionally substituted 5- to 10- membered 
heteroaryl group, an optionally substituted 3- to 10 
membered heterocyclic group, or an optionally substi 
tuted C1_6 alkoXy group; and 

[0023] X represents an oXygen atom, a sulfur atom, a 
carbonyl group, a sulfonyl group, a group represented by 
the formula —CRX1RX2—, or a group represented by the 
formula —NRX3— (Wherein RX1, RX2 and RX3 each 
independently represent a hydrogen atom or a group 
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represented by the formula -A1-A2-A3 (Wherein A1 and A2 
each independently represent a single bond, an optionally 
substituted C1_6 alkylene group or a carbonyl group; and 
A3 represents a hydrogen atom, a C3_8 cycloalkyl group, 
a group represented by the formula —NRA1RA2, or the 
formula —ORA3 (Wherein, R A1, R A2 and R A3 each inde 
pendently represent a hydrogen atom or a C1_6 alkyl 
group), or an optionally substituted group represented by 
the formula: 

—N <1 )a 

(Wherein a represents 1 or 2))), 

[0024] a salt thereof, or a hydrate of the foregoing; 

[0025] <2> a compound represented by the general for 
mula: 

(H) 

R5 N 

/ R8 
Y 

R7 

0 X2/ X1 R6 

)K k k 
R N N R3 

IIKZ 

Wherein X1, X2, Y, R1, R2, R3, R4, R5, R6, R7, R8 and R9 
represent the same de?nitions as X1, X2, Y, R1, R2, R3, R4, 
R5, R6, R7, R8 and R9 in <1>, respectively, 

[0026] a salt thereof, or a hydrate of the foregoing; 

[0027] <3> a compound according to <1> or <2>, a salt of 
the compound, or a hydrate of the foregoing, Wherein Y 
represents an oXygen atom, a group represented by the 
formula —NH—, or a group represented by the formula 
—N(CH3)—; 

[0028] <4> a compound according to <1> or <2>, a salt of 
the compound, or a hydrate of the foregoing, Wherein Y 
represents an oXygen atom; 

[0029] <5> a compound according to any of <1> to <4>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein one of X1 and X2 represents a group represented 
by the formula —CH= and the other represents a nitro 
gen atom; 

[0030] <6> a compound according to any of <1> to <4>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein both X1 and X2 represent a group represented by 
the formula —CH=; 
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[0031] <7> a compound according to any of <1> to <6>, 
a salt of the compound, or a hydrate of the foregoing, 

Wherein R3, R4, R5, R6 and R8 each represent a hydrogen 
atom, and R7 represents a hydrogen atom, a halogen atom or 
an optionally substituted C1_6 alkyl group; 

[0032] <8> a compound according to any of <1> to <7>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R9 represents a group represented by the formula 
—NHR17 (Wherein R17 represents an optionally substi 
tuted CL6 alkyl group, a C3_6 alkynyl group, a C3_8 
cycloalkyl group, an optionally substituted C6_1O aryl 
group or an optionally substituted 5- to 10- membered 
heteroaryl group); 

[0033] <9> a compound according to any of <1> to <7>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R9 represents a group represented by the formula 
—NRlsaR18b (Wherein R188 and R18b each independently 
represent a C1_6 alkyl group); 

[0034] <10> a compound according to any of <1> to <7>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R9 represents a group represented by the formula: 

(III) 

P}: X/J )bi 

(Wherein b1 represents 1 or 2; X represents the same de? 
nition as X in <1>); 

[0035] <11> a compound according to any of <1> to <7>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R9 represents a group represented by the formula 
—NHR19 (Wherein R19 represents a C1_6 alkyl group, a 
C376 alkynyl group, a C3_8 cycloalkyl group or a C6_1O aryl 
group); 

[0036] <12> a compound according to any of <1> to <11>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R3, R4, R5, R6, R7 and R8 each represent a 
hydrogen atom; 

[0037] <13> a compound according to any of <1> to <12>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R2 represents a hydrogen atom; 

[0038] <14> a compound according to any of <1> to <13>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R9 represents a group represented by the formula 
—NHR2O (Wherein R2O represents a methyl group, an 
ethyl group or a cyclopropyl group); 

[0039] <15> a compound according to any of <1> to <13>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R9 represents a group represented by the formula 
—NH(CH3); 

[0040] <16> a compound according to any of <1> to <15>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R1 represents a further optionally substituted 
group represented by the formula: 
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(111') 

PE“: X A )bz 

(wherein b2 represents 0, 1 or 2; and X represents the same 
de?nition as X in <1>); 

[0041] <17> a compound according to any of <1> to <16>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R1 represents a group represented by the formula: 

(IV) 

@511 
(Wherein X represents the same de?nition as X in <1>); 

[0042] <18> a compound according to <17>, a salt of the 
compound, or a hydrate of the foregoing, Wherein X in the 
formula (IV) represents an oxygen atom; 

[0043] <19> a compound according to <17>, a salt of the 
compound, or a hydrate of the foregoing, Wherein X in the 
formula (IV) represents a group represented by the for 
mula: 

(V) 

(Wherein RX4 represents a hydrogen atom or a group repre 
sented by the formula -A4-A5-A6 (Wherein A4 and A5 each 
independently represent a single bond, an optionally substi 
tuted CL6 alkylene or a carbonyl group; and A6 represents a 
hydrogen atom, a C3_8 cycloalkyl group or a group repre 
sented by the formula —NRA4RA5 or the formula —ORA6 
(Wherein R A4, R A5 and R A6 each independently represent a 
hydrogen atom or a C1_6 alkyl group))); 

[0044] <20> a compound according to <17>, a salt of the 
compound, or a hydrate of the foregoing, Wherein X in the 
formula (IV) represents a group represented by the for 
mula: 

(VI) 
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(Wherein RX5 and RX6 each independently represent a 
hydrogen atom or a group represented by the formula 

-A7-A8-A9 (Wherein A7 and A8 each independently represent 
a single bond, an optionally substituted C1_6 alkylene group 
or a carbonyl group; and A9 represents a hydrogen atom, a 
C3_8 cycloalkyl group, a group represented by the formula 
—NRA7RA8, or the formula —ORA9 (Wherein R A7, R A8, 
and R A9 each independently represent a hydrogen atom or a 
C1_6 alkyl group), or a group represented by the formula: 

99 
(Wherein c1 represents 0, 1 or 2))); 

[0045] <21> a compound according to <20>, a salt of the 
compound, or a hydrate of the foregoing, Wherein one of 
RX5 and RX6 in the formula (VI) represents a hydroXyl 
group and the other represents a hydrogen atom or a C1_6 
alkyl group; 

[0046] <22> a compound according to <20>, a salt of the 
compound, or a hydrate of the foregoing, Wherein one of 
RX5 or RX6 in the formula (VI) represents a hydrogen 
atom and the other represents a group represented by the 
formula: 

Na >02 
(Wherein c2 represents 1 or 2); 

[0047] <23> a compound according to any of <1> to <16>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R1 represents a group represented by the formula: 

Ni: 
(v11) 

(Wherein RX51 and RX61 each independently represent a 
hydrogen atom or a group represented by the formula 

-A71-A81-A91 (Wherein A71 and A81 each independently rep 
resent a single bond, an optionally substituted C1_6 alkylene 
group or a carbonyl group; and A91 represents a hydrogen 
atom, a C3_8 cycloalkyl group, a group represented by the 
formula —NR A71R A81, or the formula —OR A91 (Wherein 
R A71, R A81, and R A91 each independently represent a hydro 
gen atom or a CL6 alkyl group), or a group represented by 
the formula: 
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(wherein c11 represents 0, 1 or 2))); 

[0048] <24> A compound according to any of <1> to 
<15>, a salt of the compound, or a hydrate of the 
foregoing, Wherein R1 represents a group represented by 
the formula: 

(VIII) 

(Wherein Y A1 and Y A2 each independently represent a group 
represented by the formula -A1O-A11-A12 (Wherein A1O rep 
resents a single bond or an optionally substituted CL6 
alkylene group; An represents a single bond, an oXygen 
atom, a carbonyl group, or a sulfonyl group; and A12 
represents a hydrogen atom, a CL6 alkyl group, a C2_6 
alkenyl group, a C2_6 alkynyl group, a C3_8 cycloalkyl group, 
a C6_1O aryl group, a 5- to 10- membered heteroaryl group, 
a group represented by the formula —NRA1ORA11, or the 
formula —ORA12(Wherein, RAlo, RA11 and RA12 each inde 
pendently represent a hydrogen atom, a C1_6 alkyl group or 
a C3_8 cycloalkyl group), or a group represented by the 
formula: 

Q? 
(Wherein e represents 1 or 2; and Z represents an oXygen 
atom or a group represented by the formula —CRX7RX8- or 
the formula —NRX9— (Wherein RX7, RX8 and RX9 each 
independently represent a hydrogen atom, a hydroXyl group 
or a C1_6 alkyl group))); and Y A3 represents a hydrogen atom 
or an optionally substituted CL6 alkyl group); 

[0049] <25> a compound according to <24>, a salt of the 
compound, or a hydrate of the foregoing, Wherein one of 
Y A1 and Y A2 in the formula (VIII) represents a hydrogen 
atom and the other represents a group represented by the 
formula —(CH2)2-A13-A14 (Wherein A13 represents a 
single bond, a carbonyl group or a sulfonyl group; and A14 
represents a CL6 alkyl group, a group represented by the 
formula —NRA13RA14 (Wherein RA13 and RA14 each 
independently represent a hydrogen atom, a CL6 alkyl 
group or a C3_8 cycloalkyl group), or a group represented 
by the formula: 
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Q? 
(Wherein e and Z represent the same de?nitions as e and Z 

in <24>, respectively)))); and YA3 in the formula (VIII) 
represents a hydrogen atom; 

[0050] <26> a compound according to any of <1> to <15>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R1 represents a group represented by the formu 
las: 

,2: Ga: Ga 
0% Q5: 
O51: 0%: 

K or 

0%: 
(each of the foregoing members being optionally substituted 
With a group selected from Substituent Group Alpha, 

0 

Wherein Substituent Group Alpha is a group consisting of a 
halogen atom, a hydroXyl group, a thiol group, a nitro group, 
a cyano group, a carboXyl group, an amino group, a C1_6 

alkyl group, a C3_8 cycloalkyl group, and a group repre 
sented by the formulas: 
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-continued 

Me Me 

Me/\ NELQ H0 or 
0 

Me 

O 

RNl 

RNZ 

(wherein RN1 and RN2 each independently represent a 
hydrogen atom or a C1_6 alkyl group)); 

[0051] <27> a compound according to any of <1> to <15>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R1 represents a group represented by the formu 
las: 

NE Q51 
,2, H0 at 

Go 
N51 NQE 

O51 
G 

HO 
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-continued 

0 NELLL 
Of 

Me \ 
N 
H 

HZN 

[0052] <28> a compound according to any of <1> to <15>, 
a salt of the compound, or a hydrate of the foregoing, 
Wherein R1 represents a group represented by the formu 
las: 

of we 
91 NE 

Go or No ; 
[0053] <29> a compound according to any of <1> to <15>, 

a salt of the compound, or a hydrate of the foregoing, 
Wherein R1 represents a group represented by the formu 
las: 
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(wherein R1 represents a group represented by the formulas: 

HZN E51 $1 051: N51 $1 I? I? 
/OH 

<1 N51 NE W51 Q Q 
0 0 

NE, NE, 
5 

l 

Q 

X 1% A” 
O O 

Me 
(each of the foregoing members being optionally substituted 

H0 5/7711 With a group selected from Substituent Group Beta, 
N 

N 

WH Wherein Substituent Group Beta is a group consisting of a 
0 hydroxyl group, a CL6 alkyl group, a C3_8 cycloalkyl group, 

BILL and a group represented by the formulas: 

M N Home M692: 
Me 

[0054] <30> a compound according to <1> or <2>, a salt 0 
of the compound, or a hydrate of the foregoing, Wherein R 

_ N1\ the compound is represented by the general formula: T 

RNZ 

(IX) 

yr“, (Wherein RN1 and RN2 each independently represent a 
hydrogen atom or a CL6 alkyl group)); and R9 represents a 
group represented by the formula —NHR2O (Wherein R2O 

/ represents a methyl group, an ethyl group or a cyclopropyl 
0 group)); 

[0055] <31> a compound according to <1>, a salt of the 
O / compound, or a hydrate of the foregoing, Wherein the 
i compound is a compound selected from a group consist 

\ ing of 

N 

[0056] (1) N1-ethyl-5-(2-((methoXylamino)carbony 
l)amino-4-pyrimidyl)oXy-lH-indolecarboxamide, 
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[0216] (34) N1-methyl-5 -(2-(((4-(diethylamino)piperidin 
1-yl)carbonyl) amino)pyridin-4-yloxy)- 1H- 1-indolecar 
boxamide, 

[0217] (35) N1 -methyl-5 -(2-(((4-(4-hydroxypiperidin-1 - 
yl)piperidin- 1-yl)carbonyl) amino)pyridin-4-yloxy)- 1H 
1-indolecarboxamide, and 

[0218] (36) N1 -propyl-5-(2-(pyrrolidin-1 -ylcarbony 
l)amino -4-pyridyl)oxy- 1H- 1 -indolecarboxamide; 

[0219] <33> a compound according to <1>, a salt of the 
compound, or a hydrate of the foregoing, wherein the 
compound is a compound selected from a group consist 
ing of 

[0220] (1) 5-(2-(((4-hydroxy-4-methylpiperidin-1-yl)car 
bonyl)amino)pyridin-4-yloxy)-1H-indole-1-carboxylic 
acid methylamide, 

[0221] (2) N1-methyl-5 -(2-((4-hydroxypiperidino)car 
bonyl) amino-4-pyridyl)oxy- 1H-1 -indolecarboxamide, 

[0222] (3) N1 -methyl-5 -(2-(((4-(pyrrolidin- 1 -yl)piperi 
din-1 -yl)carbonyl)amino)pyridin-4-yloxy)-1H-1 -in 
dolecarboxamide, 

[0223] (4) N1 -methyl-S-(2-(((4-(piperidin- 1 -yl)piperi 
din-1 -yl)carbonyl)amino)pyridin-4-yloxy)-1H-1 -in 
dolecarboxamide, and 

[0224] (5) N4-(4-(1-(methylamino)carbonyl-1H-5-in 
dolyl)oxy-2-pyridyl)-4-morpholinecarboxamide; 

[0225] <34> a pharmaceutical composition comprising a 
compound according to any of <1> to <33> and a phar 
maceutical adjuvant; 

[0226] <35> a prophylactic or therapeutic agent for a 
disease for Which angiogenesis inhibition is effective, 
comprising as an active ingredient, a compound according 
to any of <1> to <33>, a salt thereof, or a hydrate of the 
foregoing; 

[0227] <36> an angiogenesis inhibitor comprising as an 
active ingredient, a compound according to any of <1> to 
<33>, a salt thereof, or a hydrate of the foregoing; 

[0228] <37> an antitumor agent comprising as an active 
ingredient, a compound according to any of <1> to <33>, 
a salt thereof, or a hydrate of the foregoing; 

[0229] <38> an antitumor agent according to <37>, 
Wherein the tumor is a pancreatic cancer, a gastric cancer, 
a colon cancer, a breast cancer, a prostate cancer, a lung 
cancer, a renal cancer, a brain tumor, a blood cancer, or an 

ovarian cancer; 

[0230] <39> a therapeutic agent for hemangioma compris 
ing as an active ingredient, a compound according to any 
of <1> to <33>, a salt thereof, or a hydrate of the 
foregoing; 

[0231] <40> a cancer metastasis inhibitor comprising as 
an active ingredient, a compound according to any of <1> 
to <33>, a salt thereof, or a hydrate of the foregoing; 

[0232] <41> a therapeutic agent for retinal neovascular 
iZation or diabetic retinopathy comprising as an active 
ingredient, a compound according to any of <1> to <33>, 
a salt thereof, or a hydrate of the foregoing; 
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[0233] <42> a therapeutic agent for an in?ammatory dis 
ease comprising as an active ingredient, a compound 
according to any of <1> to <33>, a salt thereof, or a 
hydrate of the foregoing; 

[0234] <43> a therapeutic agent for an in?ammatory dis 
ease according to <42>, Wherein the in?ammatory disease 
is deformant arthritis, rheumatoid arthritis, psoriasis or 
delayed hypersensitivity reaction; 

[0235] <44> a therapeutic agent for atherosclerosis com 
prising as an active ingredient, a compound according to 
any of <1> to <33>, a salt thereof, or a hydrate of the 
foregoing; 

[0236] <45> an angiogenesis inhibition-based antitumor 
agent comprising as an active ingredient, a compound 
according to any of <1> to <33>, a salt thereof, or a 
hydrate of the foregoing; 

[0237] <46> a prophylactic or therapeutic method for a 
disease for Which angiogenesis inhibition is effective, 
comprising administering to a patient, a pharmacologi 
cally effective dose of a compound according to any of 
<1> to <33>, a salt thereof, or a hydrate of the foregoing; 
and 

[0238] <47> use of a compound according to any of <1> 
to <33>, a salt thereof, or a hydrate of the foregoing for 
the manufacture of a prophylactic or therapeutic agent for 
a disease for Which angiogenesis inhibition is effective. 

Best Mode for Carrying out the Invention 

[0239] The meanings of the terms, symbols or the like 
used in the speci?cation are described and the present 
invention is described in detail beloW. 

[0240] It should be noted that, although the structural 
formula of a compound may indicate a certain isomer for 
convenience’s sake in this speci?cation, the present inven 
tion include all geometrical isomers generated in the struc 
tures of compounds, isomers such as optical isomers based 
on asymmetric carbon atom, stereoisomers and tautomers, 
and a mixture of isomers, Which are not limited to the 
descriptions of formulas for convenience’s sake, either of 
isomers or mixtures may be included. Therefore, although 
optically active compounds and racemic compounds may be 
existent When they have asymmetric carbon atoms in a 
molecule, they are not particularly limited in the present 
invention and any cases are included. In addition, although 
a variety of crystal morphism are existent, these are not 
limited similarly. Speci?cally, any of a single crystal form or 
mixtures may be included, in addition, anhydrates, hydrates 
or solvates may be included. 

[0241] In addition, compounds according to the present 
invention also include compounds Which still indicate a 
desired activity after they are subjected to metabolism such 
as oxidation, reduction, hydrolysis and conjugation in an 
organism, and the present invention also includes com 
pounds Which produce the compounds according to the 
present invention after they are subjected to metabolism 
such as oxidation, reduction and hydrolysis. 

[0242] The term “C1_6 alkyl group” as described in the 
speci?cation represents a linear or branched alkyl group of 
1 to 6 carbon atoms, Which is a monovalent group derived 
by removing a hydrogen atom from an aliphatic hydrocar 
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bon of 1 to 6 carbon atoms. As speci?c examples there may 
be mentioned methyl group, ethyl group, n-propyl group, 
i-propyl group, n-butyl group, i-butyl group, sec-butyl 
group, t-butyl group, n-pentyl group, i-pentyl group, sec 
pentyl group, neopentyl group, 1-methylbutyl group, 2-me 
thylbutyl group, 1,1-dimethylpropyl group, 1,2-dimethyl 
propyl group, n-hexyl group, i-hexyl group, 1-methylpentyl 
group, 2-methylpentyl group, 3-methylpentyl group, 1,1 
dimethylbutyl group, 1,2-dimethylbutyl group, 2,2-dimeth 
ylbutyl group, 1,3-dimethylbutyl group, 2,3-dimethylbutyl 
group, 3,3-dimethylbutyl group, 1-ethylbutyl group, 2-eth 
ylbutyl group, 1,1,2-trimethylpropyl group, 1,2,2-trimethyl 
propyl group, 1-ethyl-1-methylpropyl group, 1-ethyl-2-me 
thylpropyl group or the like, and preferably methyl group, 
ethyl group, n-propyl group, i-propyl group, n-butyl group, 
i-butyl group, sec-butyl group and t-butyl group. 
[0243] The term “C2_6 alkenyl group” as described in the 
speci?cation represents a linear or branched alkenyl group 
of 2 to 6 carbon atoms Which may contain 1 to 2 double 
bonds. As speci?c examples there may be mentioned ethenyl 
group, 1-propenyl group, 2-propenyl group, 1-butenyl 
group, 2-butenyl group, 3-butenyl group, 2-methyl-1-pro 
penyl group, pentenyl group, hexenyl group, hexandienyl 
group or the like, and preferably ethenyl group, 1-propenyl 
group, 2-propenyl group, 1-butenyl group, 2-butenyl group, 
3-butenyl group and 2-methyl-1-propenyl group. 

[0244] The term “C3_6 alkenyl group” as described in the 
speci?cation represents a linear or branched alkenyl of 3 to 
6 carbon atoms Which may contain 1 to 2 double bonds. As 
speci?c examples there may be mentioned 1-propenyl 
group, 2-propenyl group, 1-butenyl group, 2-butenyl group, 
3-butenyl group, 2-methyl-1-propenyl group, pentenyl 
group, hexenyl group, hexandienyl group or the like, and 
preferably 1-propenyl group, 2-propenyl group, 1-butenyl 
group, 2-butenyl group, 3-butenyl group and 2-methyl-1 
propenyl group. 
[0245] The term “C2_6 alkynyl group” as described in the 
speci?cation represents a linear or branched alkynyl group 
of 2 to 6 carbon atoms Which may contain 1 to 2 triple bonds. 
As speci?c examples there may be mentioned ethynyl 
group, 1-propynyl group, 2-propynyl group, 1-butynyl 
group, 2-butynyl group, 3-butynyl group, pentynyl group, 
hexynyl group, hexandiynyl group or the like, and prefer 
ably ethynyl group, 1-propynyl group, 2-propynyl group, 
1-butynyl group, 2-butynyl group and 3-butynyl group. 
[0246] The term “C3_6 alkynyl group” as described in the 
speci?cation represents a linear or branched alkynyl group 
of 3 to 6 carbon atoms Which may contain 1 to 2 triple bonds. 
As speci?c examples there may be mentioned 1-propynyl 
group, 2-propynyl group, 1-butynyl group, 2-butynyl-group, 
3-butynyl group, pentynyl group, hexynyl group, hexandiy 
nyl group or the like, and preferably 1-propynyl group, 
2-propynyl group, 1-butynyl group, 2-butynyl group and 
3-butynyl group. 
[0247] The term “C3_8 cycloalkyl group” as described in 
the speci?cation represents a cyclic aliphatic hydrocarbon 
group of 3 to 8 carbon atoms, and as speci?c examples there 
may be mentioned cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group, 
cyclooctyl group or the like, and preferably cyclopropyl 
group, cyclobutyl group and cyclopentyl group. 
[0248] The term “C1_6 alkylene group” as described in the 
speci?cation represents a divalent group derived by further 
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removing a hydrogen atom from the aforementioned de? 
nition of “C1_6 alkyl group.” As speci?c examples there may 
be mentioned methylene group, ethylene group, methyleth 
ylene group, propylene group, ethylethylene group, 1,1 
dimethylethylene group, 1,2-dimethylethylene group, tet 
ramethylene group, pentamethylene group, hexamethylene 
group or the like, and preferably methylene group and 
ethylene group. 

[0249] The term “C1_6 alkoxy group” as described in the 
speci?cation represents an oxy group bonded With the 
aforementioned de?nition of “C1_6 alkyl group.” As speci?c 
examples there may be mentioned methoxy group, ethoxy 
group, n-propoxy group, i-propoxy group, n-butoxy group, 
i-butoxy group, sec-butoxy group, t-butoxy group, n-penty 
loxy group, i-pentyloxy group, sec-pentyloxy group, neo 
pentyloxy group, 1-methylbutoxy group, 2-methylbutoxy 
group, 1,1-dimethylpropoxy group, 1,2-dimethylpropoxy 
group, n-hexyloxy group, i-hexyloxy group, 1-methylpen 
tyloxy group, 2-menthylpentyloxy group, 3-methylpenty 
loxy group, 1,1-dimethylbutoxy group, 1,2-dimethylbutoxy 
group, 2,2-dimethylbutoxy group, 1,3-dimethylbutoxy 
group, 2,3-dimethylbutoxy group, 3,3-dimethylbutoxy 
group, 1-ethylbutoxy group, 2-ethylbutoxy group, 1,1,2 
trimethylpropoxy group, 1,2,2-trimethylpropoxy group, 
1-ethyl-1-methylpropoxy group, 1-ethyl-2-methylpropoxy 
group or the like, and preferably methoxy group, ethoxy 
group, n-propoxy group, i-propoxy group, n-butoxy group, 
i-butoxy group, sec-butoxy group, and t-butoxy group. 

[0250] The term “C1_6 alkylthio group” as described in the 
speci?cation represents a thio group bonded With the afore 
mentioned de?nition of “C1_6 alkyl group.” As speci?c 
examples there may be mentioned methylthio group, eth 
ylthio group, n-propylthio group, i-propylthio group, n-bu 
tylthio group, i-butylthio group, sec-butylthio group, t-bu 
tylthio group, n-pentylthio group, i-pentylthio group, sec 
pentylthio group, neopentylthio group, 1-methylbutylthio 
group, 2-methylbutylthio group, 1,1-dimethylpropylthio 
group, 1,2-dimethylpropylthio group, n-hexylthio group, 
i-hexylthio group, 1-methylpentylthio group, 2-methylpen 
tylthio group, 3-methylpentylthio group, 1,1-dimethylbu 
tylthio group, 1,2-dimethylbutylthio group, 2,2-dimethylbu 
tylthio group, 1,3-dimethylbutylthio group, 2,3 
dimethylbutylthio group, 3,3-dimethylbutylthio group, 
1-ethylbutylthio group, 2-ethylbutylthio group, 1,1,2-trim 
ethylpropylthio group, 1,2,2-trimethylpropylthio group, 
1-ethyl-1-methylpropylthio group, 1-ethyl-2-methylpropy 
lthio group or the like, and preferably methylthio group, 
ethylthio group, n-propylthio group, i-propylthio group, 
n-butylthio group, i-butylthio group, sec-butylthio group 
and t-butylthio group. 

[0251] The term “C6_1O aryl group” as described in the 
speci?cation represents an aromatic hydrocarbon ring group 
of 6 to 10 carbon atoms. As speci?c examples there may be 
mentioned phenyl group, 1-naphthyl group, 2-naphthyl 
group, indenyl group, aZulenyl group, heptalenyl group or 
the like, and preferably phenyl group, 1-naphthyl group and 
2-naphthyl group. 

[0252] The term “C6_1O aryloxy group” as described in the 
speci?cation represents an oxy group bonded With the 
aforementioned de?nition of “C6_1O aryl group.” As speci?c 
examples there may be mentioned phenoxy group, 1-naph 
thyloxy group, 2-naphthyloxy group, indenyloxy group, 
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aZulenyloxy group, heptalenyloxy group or the like, and 
preferably phenoxy group, 1-naphthyloxy group and 
2-naphthyloxy group. 

[0253] The term “halogen atom” as described in the speci 
?cation represents ?uorine atom, chlorine atom, bromine 
atom or iodine atom, and preferably ?uorine atom, chlorine 
atom and bromine atom. 

[0254] The term “heteroatom” as described in the speci 
?cation represents nitrogen atom, sulfur atom, or oxygen 
atom. 

[0255] The term “5- to 10- membered aromatic hetero 
cycle” as described in the speci?cation represents an aro 
matic ring in Which the number of atoms forming the ring is 
5 to 10, and 1 to a plurality of heteroatoms are contained in 
the atoms forming the ring. Speci?c examples are pyrrole 
ring, pyridine ring, pyridaZine ring, pyrimidine ring, pyra 
Zine ring, pyraZole ring, imidaZole ring, triaZole ring, tetra 
Zole ring, indole ring, isoindole ring, indaZole ring, quino 
line ring, isoquinoline ring, cinnoline ring, quinaZoline ring, 
quinoxaline ring, naphthyridine ring, phthalaZine ring, car 
baZole ring, purine ring, furan ring, thiophene ring, benZ 
imidaZole ring, imidaZopyridine ring, imidaZotriaZine ring, 
pyrrolopyridine ring, pyrrolopyrimidine ring, pyridopyrimi 
dine ring, oxaZole ring, isoxaZole ring, thiaZole ring, isothia 
Zole ring, phenoxaZine ring, phenothiaZine ring, furopyrrole 
ring, imidaZothiaZole ring, benZoxaZole ring, benZthiaZole 
ring, pyraZoloxaZole ring, pyridoxaZine ring, benZofuran 
ring, benZothiophene ring or the like, and preferably furan 
ring, thiophen ring, and thiaZole ring. 

[0256] The term “5- to 10- membered heteroaryl group” as 
described in the speci?cation represents a monovalent group 
derived by removing a hydrogen atom from the aforemen 
tioned de?nition of “5- to 10-membered aromatic hetero 
cycle.” 

[0257] The term “3- to 10- membered heterocycle” as 
described in the speci?cation represents, 

[0258] (1) a monocyclic or bicyclic non-aromatic ring 

[0259] (2) having 3 to 10 atoms in the ring, 

[0260] (3) containing 1 to 2 hetero atoms among the atoms 
of the ring, 

[0261] (4) optionally including 1 to 2 double bonds in the 
ring, and 

[0262] (5) optionally including 1 to 3 carbonyl groups or 
1 to 3 sulfonyl groups in the ring. 

[0263] Speci?c examples are aZiridine ring, aZetidine ring, 
pyrrolidine ring, piperidine ring, 4-oxopiperidine ring, 
homopiperidine ring, piperaZine ring, homopiperaZine ring, 
morpholine ring, thiomorpholine ring, 1,1-dioxothiomor 
pholine ring, pyridone ring, phthalimide ring, succinimide 
ring or the like, and preferably aZetidine ring, pyrrolidine 
ring, piperidine ring, piperaZine ring, morpholine ring and 
thiomorpholine ring. 

[0264] The term “3- to 10- membered heterocyclic group” 
as described in the speci?cation represents a monovalent 
group derived by removing a hydrogen atom from the 
aforementioned de?nition of “3- to 10-membered hetero 
cycle.” 
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[0265] The term “optionally substituted” as described in 
the speci?cation is equivalent in the meaning as in “Which 
may have 1 or a plurality of substituents by arbitrarily 
combining them at substitutable positions”. As speci?c 
examples of such substituents there may be mentioned the 
folloWing: 

[0266] (1) a halogen atom, 

[0267] (2) a hydroxyl group, 

[0268] (3) a thiol group, 

[0269] (4) a nitro group, 

[0270] 
[0271] 
[0272] 
[0273] 
[0274] 
[0275] 
[0276] (11) a group represented by the formula -T1-TQ-T3, 

Wherein T1 represents a single bond or a C1_6 alkylene 
group; T2 represents a single bond, a CL6 alkylene group, 
an oxygen atom, an sulfur atom, a sul?nyl group, a 
sulfonyl group, a carbonyl group, or a group represented 
by the formula —O—CO—, the formula —CO—O—, 
the formula —NRT1—, the formula —CO—NRT1—, the 
formula —NRT1—CO—, the formula —SO2—NRT1—, 
or the formula —NRT1—SO2—; T3 represents a hydro 
gen atom, a CL6 alkyl group, a C2_6 alkenyl group, a C2_6 
alkynyl group, a C3_8 cycloalkyl group, a C6_1O aryl group, 
a 5- to 10- membered heteroaryl group, a 3- to 10 
membered heterocyclic group or a group represented by 
the formula —N(RT2) (RT3); RTl, RT2, or RT3 each 
independently represent a hydrogen atom or a CL6 alkyl 
group; Wherein a C1_6 alkyl group, a C2_6 alkenyl group, 
a C2_6 alkynyl group, a C3_8 cycloalkyl group, a C6_1O aryl 
group, a 5- to 10- membered heteroaryl group and a 3- to 
10-membered heterocyclic group in T3 may each inde 
pendently have 1 to 3 groups selected from a group of the 
beloW-mentioned Substituent Group; 

(5) a cyano group, 

(6) an aZido group, 

(7) a formyl group, 

(8) a carboxyl group, 

(9) an amino group, 

(10) an oxo group or 

<Substituent Group> 

[0277] a halogen atom, a hydroxyl group, a thiol group, a 
nitro group, a cyano group, a C1_6 alkyl group, a C3_8 
cycloalkyl group, a C2_6 alkenyl group, a C2_6 alkynyl 
group, a C6_1O aryl group, a 5- to 10- membered heteroaryl 
group, a 3- to 10- membered heterocyclic group, a CL6 
alkoxy group and a CL6 alkylthio group. 

[0278] The term “leaving group” as described in the 
speci?cation may be any group commonly knoWn as a 
leaving group in organic synthesis, With no special restric 
tions, and as speci?c examples there may be mentioned a 
halogen atom such as a chlorine atom, a bromine atom, an 
iodine atom; a nitro group; an alkylthio group such as a 
methylthio group, an ethylthio group and a propylthio 
group; an arylthio group such as a phenylthio group, a 
toluylthio group and a 2-pyridylthio group; an alkylsulfo 
nyloxy group such as a methanesulfonyloxy group, a trif 
luoromethanesulfonyloxy group, an ethanesulfonyloxy 
group, a propanesulfonyloxy; an arylsulfonyloxy group such 
as a benZenesulfonyloxy group, a p-toluenesulfonyloxy 
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group; an alkanoyloxy group such as an acetoxy group and 
a tri?uoroacetoxy group; an alkoxy group such as a methoxy 

group, an ethoxy group and a propoxy group; an alkylamino 
group such as a methylamino group, an ethylamino group, a 

propylamino group and a butylamino group; a dialkylamino 
group such as a dimethylamino group, a diethylamino group, 
a dipropylamino group, a methylethylamino group, an eth 

ylpropylamino group and a methylpropylamino group; a 
substituted phosphoryloxy group such as diphenoxyphos 
phoryloxy group or the like, and preferably a halogen atom 
such as a chlorine atom, a bromine atom and an iodine atom, 

a tri?uoromethanesulfonyl group or the like. 

[0279] As a “salt” described in the speci?cation, there may 
be mentioned, for example, a salt With inorganic acid, a salt 
With organic acid, a salt With inorganic base, a salt With 
organic base, a salt With acidic or basic amino acid or the 
like, preferably a pharmacologically acceptable salt. Asalt is 
formed in an appropriate ratio of 0.1 to 5 molecules of acid 
or base to one molecule of the compound. 

[0280] As preferable examples of a salt With inorganic 
acid, there may be mentioned, for example, a salt With 
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric 
acid, phosphoric acid, or the like, and as preferable examples 
of a salt With organic acid, there may be mentioned, for 
example, a salt With acetic acid, succinic acid, fumaric acid, 
maleic acid, tartaric acid, citric acid, lactic acid, stearic acid, 
benZoic acid, methanesulfonic acid, p-toluenesulfonic acid 
or the like. 

[0281] As preferable examples of a salt With inorganic 
base, there may be mentioned, for example, an alkali metal 
salt such as a sodium salt and a potassium salt, an alkali earth 

metal salt such as a calcium salt and a magnesium salt, an 
aluminum salt, an ammonium salt or the like. 

[0282] As preferable examples of a salt With organic base, 
there may be mentioned, for example, a salt With diethy 
lamine, diethanolamine, meglumine, N,N‘-dibenZylethyl 
enediamine or the like. 

[0283] As preferable examples of a salt With acidic amino 
acid, there may be mentioned, for example, a salt With 
aspartic acid, glutamic acid or the like, and as preferable 
examples of a salt With basic amino acid, there may be 
mentioned, for example, a salt With arginine, lysine, orni 
thine or the like. 

[0284] As a “adjuvant” described in the speci?cation, 
there may be mentioned, for example, a excipient, a binder, 
a disintegrator, a lubricant, a coloring agent, a corrective 
coating, a stabiliZer, a emulsi?er, a absorbefacient, a surfac 
tant, a pH adjustor, a preservative, an antioxidant or the like. 

[0285] Production methods for the compounds of the 
invention Will noW be described. Various methods may be 
considered for production of compounds of the invention 
represented by the general formulas (I) and (II) With syn 
thesis carried out by ordinary organic synthesis means, and 
the folloWing are representative examples of methods for 
their production. 
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[General Synthesis Method] 

[Production Method 1] 

[0286] A typical production method of the compound 
represented by the formula (Ia) 

(Ia) 

Wherein, R101, R102 may represent the same de?nitions as 
the formula R128, R12b (R128 and R12b represent the same 
de?nitions as the aforementioned de?nition), respectively; 
or R101 and R102 form a ring, and the formula —NR1O1R102 
may represent the same de?nition as the formula 

(Wherein T1 represents the same de?nition as the aforemen 
tioned de?nition); other symbols represent the same de?ni 
tions as the aforementioned de?nitions. 

[Production Method l-A] 

[0287] Atypical production method of the compound (1e), 
Which is the compounds represented by the formula (Ia), 
Wherein Y represents an oxygen atom, a sulfur atom or a 

group represented by the formula —NRY— (RY represents 
a hydrogen atom or a CL6 alkyl group) 

N N R3 1b 

H [Step 1A-1] 

121 

R4 H 
/ N 

f/ Y1 I Rs 

—> 

R5 R6 R7 [Step 1A-2] 

X2 \X1 
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R2 
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-continued 

/ N 

wherein, Y1 represents an oxygen atom, a sulfur atom or a 
group represented by the formula —NRY1— (RY1, repre 
sents a hydrogen atom or a CL6 alkyl group); L1 represents 
a leaving group; other symbols represent the same de?ni 
tions as the aforementioned de?nition. 

<Step 1A- 1 > 

[0288] This is a step for obtaining a compound (1c) by 
condensing pyrimidine or a pyridine derivative (1a) having 
a leaving group (L1) at the 4-position With an indole deriva 
tive (1b). As a reaction solvent, N-methylpyrrolidone, N,N 
dimethylformamide, dimethyl sulfoxide, 2-ethoxyethanol, 
chlorobenZene or the like can be used. Abase or an acid may 
be added thereto, speci?cally, an organic base such as 
diisopropylethylamine, an inorganic base such as potassium 
carbonate, cesium carbonate and sodium hydride and an acid 
such as pyridine hydrochloride and hydrochloric acid can be 
used. The reaction can be performed at a temperature 
ranging from room temperature to re?ux temperature for a 
reaction time ranging from 10 minutes to 30 hours. In 
addition, a compound Where a halogen atom Which is not as 
a leaving group is bonded on pyrimidine or pyridine ring 
may be used as a starting material, and the halogen atom can 
be reduced by the catalytic reduction method or the like after 
this step. 

[0289] This is a step for obtaining a compound (1d) by 
carboxamidating the 1-position of indole in compound (1c). 
As a reagent, a carbamate derivative, an isocyanate deriva 
tive, a halogenated carbamoyl derivative or the like can be 
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used. As a reaction solvent, chloroform, toluene, N-meth 
ylpyrrolidone, N,N-dimethylformamide, dimethyl sulfox 
ide, chlorobenZene can be used. A base may be added 
thereto, speci?cally, an organic base such as pyridine, tri 
ethylamine and diisopropylethylamine, an inorganic base 
such as potassium carbonate, cesium carbonate and sodium 
hydride can be used, for example. The reaction can be 
performed for a time of 10 minutes to 30 hours at a 
temperature of 0° C. to re?ux temperature. 

[0290] This is a step for converting a compound (1d) into 
a urea derivative (1e). Carbamate ester derivative is prepared 
by using phenyl chlorocarbonate or the like as a reagent, for 
example. After this intermediate is isolated, or not isolated, 
the intermediate is alloWed to react With an amine, thereby 
a urea derivative can be obtained. Alternatively, by reacting 
a carbamate derivative or an isocyanate derivative as a 

reagent, a corresponding urea derivative can be converted 
into. As a reaction solvent, chloroform, toluene, N-meth 
ylpyrrolidone, N,N-dimethylformamide, dimethyl sulfox 
ide, chlorobenZene or the like can be used. A base may be 
added thereto, speci?cally, an organic base such as pyridine, 
triethylamine, and diisopropylethylamine, an inorganic base 
such as potassium carbonate, cesium carbonate and sodium 
hydride can be used, for example. The reaction can be 
performed for a time of 10 minutes to 30 hours at a 
temperature of 0° C. to re?ux temperature. 

[0291] It should be noted that a substituent conversion in 
R2, R101, R102 can be also performed by suitably using an 
oxidation reaction, a reduction reaction, a reductive amina 
tion reaction, an ester formation reaction, an amide forma 
tion reaction, a protecting group introduction reaction, a 
deprotection reaction, a hydrolysis reaction or the like Which 
are generally used before and/or after each process. Speci? 
cally, for example, in the case that R2 is a hydrogen atom in 
the compounds (1a), (1c) and (1d), the folloWing methods 
come under the above-mentioned substituent conversions; 
that is, a method for converting R2 into a CL6 alkyl group by 
performing a reductive amination reaction With aldehyde or 
ketone, a method in Which, after a corresponding urea 
derivative is obtained as in <Step 1A-3> from the compound 
(1c) and an amine having ketone or aldehyde, an amine side 
chain is introduced into R101, R102 by further performing a 
reductive amination reaction With an amine, or the like. In 
these cases, sodium cyanoborohydride, sodium trimethoxy 
borohydride, sodium triacetoxyborohydride or the like can 
be used as a reducing agent, and methanol, tetrahydrofuran, 
dichloromethane, dichloroethane or the like can be used as 
a reaction solvent. In addition, a method that a benZotriaZole 
derivative is prepared and the derivative is reduced by 
sodium borohydride as reported in Tetrahedron 47, 2683 
(1991), or the like is useful. Alternatively, a corresponding 
urea is formed as in <Step 1A-3> from the compound (1c) 
and an amine having an ester. After the ester is hydrolyZed 
by bases such as lithium hydroxide, sodium hydroxide or 
potassium hydroxide in aqueous ethanol, an amide deriva 
tive can be also obtained by using a condensing agent. In this 
case, N,N-dimethylformamide, tetrahydrofuran or the like 
can be used as a reaction solvent, and 1-ethyl-3-(3-dimethyl 
aminopropyl)carbodiimide hydrochloride, (1H-1,2,3-benZo 
triaZole-1-yloxy)(tri(dimethylamino))phosphonium 
hexa?uorophosphate can be used as a condensing agent. The 
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reaction can be performed for a time of 10 minutes to 30 
hours at a temperature of 0° C. to re?ux temperature. 

[Production Method l-B] 

[0292] Aproduction method of the compound (1 g), Which 
is the compound represented by the formula (Ia), Wherein Y 
is a sul?nyl group or a sulfonyl group 

R9 
R4 

(X N 
—> 

[Step 1 B- 1] 
R7 

Wherein, Y2 represents a sul?nyl group or a sulfonyl group; 
other symbols represent the same de?nitions as aforemen 
tioned de?nitions. 

[0293] This is a step for oxidation of a compound (1f) to 
a compound (1g). Hydrogen peroxide, peracetic acid, 
methaperiodate, 3-chloroperbenZoic acid or the like can be 
used as an oxidiZing agent. Methanol, Water, dichlo 
romethane, chloroform or the like can be used as a solvent. 

The reaction can be performed for a time of 10 minutes to 

30 hours at a temperature of 0° C. to re?ux temperature. 

[Production Method 2] 

[0294] Another production method of the compound (2c), 
Which is the compound (1c) having a halogen atom, a formyl 
group, or a cyano group as a substituent at the 3-position in 

the indole ring 

Jan. 5, 2006 

Wherein, R201 represents a halogen atom, a formyl group or 
a cyano group; other symbols represent the same de?nitions 
as the aforementioned de?nitions. 

<Step 2-1> 
[0295] This is a step for obtaining a compound (2b) by the 
condensation of a pyrimidine or pyridine derivative (1a) and 
a indole derivative (2a) not having a substituent on the 
3-position. The compound (2b) can be obtained under the 
same conditions as <Step 1A-1>. 

[0296] This is a step in Which a substituent is introduced 
into 3-position of indole in a compound (2b) to obtain a 
compound substituted at the 3-position of indole (2c). A 
compound (2c) substituted With a halogen atom, a formyl 
group, an amino group or the like as the 3-position substitu 
ent can be obtained by reacting a compound (2b) With 
halogenation agents such as N-chlorosuccinimide, N-bro 
mosuccinimide or a mixed reagent of phosphorous oxychlo 
ride or thionyl chloride With N,N-dimethylformamide, or 
after converting the compound into a N-chlorosulfonylcar 
bamoyl derivative by alloWing chlorosulfonyl isocyanate to 
react With the compound, folloWed by alloWing triethy 
lamine to react With the derivative or the like as reported in 
Tetrahedron 50, 6549 (1994). As a reaction solvent, 2-pro 
panol, N,N-dimethylformamide, tetrahydrofuran, acetoni 
trile or the like can be used, and the reaction can be 
performed for a time of 10 minutes to 30 hours at a 
temperature of 0° C. to re?ux temperature. 
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[Production Method 3] 

18 

[0297] Another production method of the compound (1d) 
via the compounds (3c), (3d), (3g) or (3h) 

—> 

[Step 3-4] 

/ N 

—> 

[Step 3-2] 

Jan. 5, 2006 

[Step 3 - 5] 

R5 R6 
R7 

3% 

0 
R9 

R4 
/ N 

f/ HZN I R8 
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-continued 
0 

L1 R9 

)\ R4 y 
X2 \ X1 3c or 3g (/ / N 

[Step 3-7] Y1 \ I R8 
HN)\N)\ R3 Rk/§/\R / 

IL 5 6 R7 
2 X2 \ X1 

121 I HNXNAIQ 
“l1 I [Step 3-8] R2 

/ N 

| Rs 

wherein, P represents a protecting group; other symbols 
represent the same de?nitions as in the aforementioned 
de?nitions. 

<Step 3-1><Step 3-2><Step 3-3> 

[0298] These are steps for obtaining an indole derivative 
(3c) or an indoline derivative (3d), both being introduced a 
carboXamide group at the 1-position, via a compound (3b) 
from an indole derivative (3a). 

[0299] <Step 3-1> is a step for conducting carboXamida 
tion of the 1-position of an indole derivative (3a) to obtain 
a compound (3b), and can be performed in a similar Way as 
<Step 1A-2>. A methyl group, a benZyl group, a substituted 
benZyl group, a benZyloXycarbonyl group can be used as a 
protecting group, for eXample. 

[0300] <Step 3-2> is a step for obtaining a compound (3c) 
by deprotecting an indole derivative (3b). Speci?cally, for 
eXample, in the case that Y1 is an oXygen atom, the methods 
used for ordinary deprotection such as demethylation by 
using boron tribromide, debenZylation by using tri?uoro 
acetic acid-thioanisole, debenZylation or the debenZyoXy 
carbonylation by catalytic reduction can be used. 

[0301] <Step 3-3> is a step for reduction of an indole 
derivative (3c) to an indoline derivative (3d). Catalytic 
hydrogenation reaction in the presence of palladium catalyst 
under ordinary pressure or under pressuriZation or the like 
can be applied. Methanol, N,N-dimethylformamide, tetrahy 
drofuran or the like can be used as a reaction solvent, and the 
reaction can be performed for a time of 10 minutes to 30 
hours at a temperature of 0° C. to re?uX temperature. 

[0302] These are steps for obtaining an aminoindole 
derivative (3g) or an aminoindoline derivative (3h) having a 

/ 1d [Step 3-9] 

carboXamide group at the 1-position via a compound (3f) 
from a nitroindole derivative (3e). 

[0303] <Step 3-4> is a step conducting carboXamidation of 
the 1-position of a indole derivative (3e) to obtain a com 
pound (3f), and can be performed in the same Way as in 
<Step 1A-2>. 

[0304] <Step 3-5> is a step for reducing a nitroindole 
derivative (3f) to an aminoindole derivative (3g). The con 
ditions used for reduction reaction of a nitro group to an 
amino group generally utiliZed, speci?cally, for eXample, 
reduction by iron-ammonium chloride or iron-acetic acid or 
the like, catalytic reduction by palladium hydroxide-hydro 
gen or the like can be applied. Methanol, ethanol, Water, 
N,N-dimethylformamide, tetrahydrofuran or the like can be 
used as a reaction solvent, and the reaction can be performed 
at a temperature of room temperature to re?ux temperature 
for 10 minutes to 30 hours. 

[0305] <Step 3-6> is a step for reducing an indole deriva 
tive (3g) to an indoline derivative (3h) and can be performed 
in the same Way as in <Step 3-3>. 

[0306] These are steps for condensing an indole derivative 
(3c or 3g) or an indoline derivative (3d or 3h) and a 
compound (1a) to obtain an indole derivative (1d) or an 
indoline derivative (3i), and can be performed in the same 
Way as in <Step 1A-1>. 

[0307] This is a step for oXidiZing an indoline derivative 
(3i) to an indole derivative (1d). For eXample, 2,3-dichloro 
5,6-dicyano-1,4-benZoquinone (DDQ) or the like can be 
used as an oXidiZing agent, and 1,4-dioXane, toluene, ben 






































































































































































































































































































































































