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(57) ABSTRACT 

The present invention provides an integrin expression 
inhibitor, and an agent for treating arterial sclerosis, psoria 
sis, cancer, retinal angiogenesis, diabetic retinopathy or 
in?ammatory diseases, an anticoagulant, or a cancer 
metastasis suppressor on the basis of an integrin inhibitory 
action. Namely, it provides an integrin expression inhibitor 
comprising, as an active ingredient, a sulfonamide com 
pound represented by the following formula (I), a pharma 
cologically acceptable salt thereof or a hydrate of them. 

R1 

In the formula, B means a C6-C10 aryl ring or 6- to 
10-membered heteroaryl ring Which may have a substituent 
and in Which a part of the ring may be saturated; K means 
a single bond, —CH=CH— or —(CR4bR5b)mb— (Wherein 
R4b and R5b are the same as or different from each other and 
each means hydrogen atom or a C1-C4 alkyl group; and mb 
means an integer of 1 or 2); R1 means hydrogen atom or a 
C1-C6 alkyl group; Z means a single bond or —CO— 
NH—; and R means a C6-C10 aryl ring or 6- to 10-mem 
bered heteroaryl ring Which may have a substituent and in 
Which a part of the ring may be saturated, respectively. 
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INTEGRIN EXPRESSION INHIBITORS 

TECHNICAL FIELD 

[0001] The present invention relates to an integrin expres 
sion inhibitor, speci?cally, an integrin ot2[31, ot3[31, ot5[31, 
(x6[31, (W691, otv[33 or otv[35 expression inhibitor. Further it 
relates to an angiogenesis agent, an anticoagulant, an anti 
cancer agent, a cancer metastasis suppressor, and an agent 
for treating retinal angiogenesis, diabetic retinopathy, 
in?ammatory diseases, arterial sclerosis, psoriasis and 
osteoporosis, on the basis of integrin expression inhibitory 
action. 

PRIOR ART 

[0002] Integrin structurally consists of a heterodimer in 
Which tWo types of sub-unit, namely, integrin 0t and integrin 
[3 are associated With each other by non-covalent binding. At 
least 16 types of 0t chains and 8 types of [3 chains have been 
found. A variety of molecular groups differing in ligand 
speci?city are formed by the combination of these 0t and [3 
chains and 22 types of integrins have been knoWn. Integrin 
has a function as cell membrane receptor protein for an 
adhesive molecule of an animal cell, expresses on a cell 
membrane and participates in the adhesion betWeen a cell 
and an extracellular matrix (ECM) or betWeen cells. When 
the cell adhesive molecule is combined With integrin, a 
signaling system in a cell starts moving and as a result, not 
only cell adhesion, but also cell evolution, cell proliferation, 
apoptosis, differentiation, cytoskeleton orientation, cell 
migration, histogenesis, cancer in?ltration and metastasis, 
Wound healing, blood coagulation and the like operate. It has 
been knoWn that among these integrins, integrin ot2[31 of 
Which the adhesive molecules are collagen and laminin 
participates in platelet aggregation, cancer in?ltration and 
metastasis (HAYASHI Masao & MIYAMOTO Yasunori, 
PROTEIN, NUCLEIC ACID, ENZYME, Vol 44, pp130 
135, (1999)) and angiogenesis (Donald R. Senger et al, Proc. 
Natl. Acad. Sci. USA, 94, 13612-13617, (1997)). It has 
come to be clari?ed that among these symptoms, the pro 
liferation of cancer is closely related to angiogenesis. In 
recent years, it has been demonstrated experimentally that an 
antiangiogenesis agent can inhibit and further reduce pro 
liferative cancer and no resistant cancer is generated in a 
transplant cancer model and there is shoWn a correlation 
betWeen angiogenesis and exacerbations of many solid 
cancers such as mammary cancer, prostatic cancer, lung 
cancer and colonic cancer in clinical examinations (T. Boem 

et al, Nature, 390 (27) 404-407, (1997)). Also, otv[31 of 
Which the adhesive molecules are ?bronectin and vitronectin 
participates in the adhesion of a cancer cell to a substrate and 
otv[33 of Which the adhesive molecules are vitronectin and 
thrombospongin and otv[35 of Which the adhesive molecule 
is vitronectin participate in angiogenesis, cancer metastasis 
and the regeneration of bone (Shattil, S. J., Thromb. Hae 
most., 74, 149-155, (1995), Friedlander M, et al, Sceience, 
270, 1500-1502, (1995)). Further, it has been knoWn that 
ot3[31 of Which the adhesive molecules are ?bronectin, 
collagen, laminin, laminin 5 and the like, (X5 [31 of Which the 
adhesive molecule is ?bronectin and (x6[31 of Which the 
adhesive molecules are laminin and laminin 5 participate in 
cancer in?ltration and metastasis (MATSUURA Nariaki et 
al., JAPAN CLINIC, Vol 53, pp1643-1647, (1995), OTA 
Ichiro et al, CLINICAL PATHOLOGY, Vol 45, 528-533, 
(1997)). 
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[0003] WO9950249 discloses the antagonist of integrin 
otv[33, hoWever there is no suggestion concerning the 
expression inhibitory action of integrin otv[33. In JP-A 
7-165708 and JP-A 8-231505, the same sulfonamide com 

pound as that used in the present invention is disclosed; 
hoWever, there is neither description nor hint concerning 
integrin expression inhibitory action. WO9301182 dis 
closes-anti-tumor agents utiliZing a speci?c tyrosine kinase 
inhibitive action of a compound having an indole skeleton. 
These agents are indolylmethylene-2-indolinone com 
pounds, Which differ from that of the present invention. 
WO964016 likeWise discloses anti-tumor agents utiliZing a 
speci?c tyrosine kinase inhibitory action of a compound 
having an indole skeleton. HoWever, these agents are 2-in 
dolinone-3-methylene derivatives, Which differ from that of 
the present invention. 

[0004] An antiangiogenesis agent, an anticancer agent, a 
cancer metastasis suppressor, an anticoagulant agent, and an 

agent for treating arterial sclerosis, psoriasis, retinal angio 
genesis, diabetic retinopathy or in?ammatory diseases on 
the basis of an integrin expression inhibitory action have not 
been knoWn so far. 

[0005] The present invention provides an agent for treat 
ing a disease against Which an integrin expression inhibi 
tiory action is effective. Speci?cally, it is an object of the 
present invention to provide an antiangiogenic agent, an 
anticancer agent, a cancer metastasis suppressor, an antico 

agulant, and an agent for treating arterial sclerosis, psoriasis, 
osteoporosis, retinal angiogenesis, diabetic retinopathy or 
in?ammatory diseases, Which comprises, as an active ingre 
dient, a compound having an integrin expression inhibitory 
action. Another object of the present invention is to provide 
an integrin expression inhibitor comprising a sulfonamide 
compound. 

DISCLOSURE OF THE INVENTION 

[0006] The present inventors have made earnest studies 
and as a result, found that a sulfonamide compound having 
a bicyclic heterocycle has an integrin expression inhibitory 
action. Thus, they have completed the present invention. 

[0007] Accordingly, the present invention relates to: 1. 1) 
an agent for treating arterial sclerosis, psoriasis, cancer, 
osteoporosis, retinal angiogenesis, diabetic retinopathy or 
in?ammatory diseases, 2) an anticoagulant, 3) a cancer 
metastasis suppressor or 4) an antiangiogenic agent on the 
basis of an integrin expression inhibitory action, 2. 1) the 
agent for treating arterial sclerosis, psoriasis, cancer, 
osteoporosis, retinal angiogenesis, diabetic retinopathy or 
in?ammatory diseases, 2) an anticoagulant, 3) a cancer 
metastasis suppressor or 4) an antiangiogenic agent on the 
basis of integrin expression inhibitory action as described in 
1., Wherein the integrin is integrin (X2, (X3, (X5, (X6, otv, [31, 
[33, [34, [35, ot2[31, ot3[31, ot5[31, (X661, otv[31, otv[33 or otv[35, 
3. an integrin expression inhibitor comprising, as an active 
ingredient, a sulfonamide compound represented by the 
formula (I), a pharmacologically acceptable salt thereof or a 
hydrate of them: 
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(I) 
R1 

[0008] (in the formula, B represents a C6-C10 aryl ring or 
a 6- to 10-membered heteroaryl ring Which may have a 
substituent and in Which a part of the ring may be saturated; 
K represents a single bond, —CH=CH— or 
—(CR4bR5b)mb— (Where R4b and R5b are the same as or 
different from each other and each represents hydrogen atom 
or a C1-C4 alkyl group; and mb means an integer of 1 or 2); 
R1 represents hydrogen atom or a C1-C6 alkyl group; Z 
represents a single bond or —CO—NH—; and R represents 
a C6-C10 aryl ring or a 6- to 10-membered heteroaryl ring 
Which may have a substituent and in Which a part of the ring 
may be saturated, respectively), 4. an integrin expression 
inhibitor comprising, as an active ingredient, the sulfona 
mide compound as described in 3., a pharmacologically 
acceptable salt thereof or a hydrate of them, Wherein R is 
indole, quinoline or isoquinoline, 5. an integrin expression 
inhibitor comprising, as an active ingredient, a sulfonamide 
compound represented by the formula (I'‘‘), a pharmacologi 
cally acceptable salt thereof or a hydrate of them: 

R13 
| B“ 

W3 —so2N 

Ya 

Za 
Ca 

[0009] (in the formula, the A3 ring a monocyclic or bicy 
clic aromatic ring Which may have a substituent; the B8 ring 
represents an optionally substituted 6-membered cyclic 
unsaturated hydrocarbon or unsaturated 6-membered het 
erocycle containing one nitrogen atom as a heteroatom; the 
Ca ring represents an optionally substituted 5-membered 
heterocycle containing 1 or 2 nitrogen atoms; R1'‘) represents 
hydrogen atom or a C1-C6 alkyl group; Wa represents a 
single bond or —CH=CH—; Y8 represents carbon atom or 
nitrogen atom; and Z3 represents —N(R2a)— (wherein R2'‘) 
means hydrogen atom or a loWer alkyl group) or nitrogen 
atom, respectively), 6. an integrin expression inhibitor com 
prising, as an active ingredient, the sulfonamide compound 
as described in 5., a pharmacologically acceptable salt 
thereof or a hydrate of them, wherein W3 is a single bond, 
7. an integrin expression inhibitor comprising, as an active 
ingredient, the sulfonamide compound as described in 5., a 
pharmacologically acceptable salt thereof or a hydrate of 
them, wherein W3 is a single bond; Z3 is —NH—; and Y8 is 
carbon atom, 8. the integrin expression inhibitor comprising, 
as an active ingredient, a the sulfonamide compound as 
described in any of 5., 6. and 7., a pharmacologically 
acceptable salt thereof or a hydrate of them, Wherein the B8 
ring is an optionally substituted benZene or pyridine, 9. an 
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integrin expression inhibitor comprising, as an active ingre 
dient, the sulfonamide compound as described in any of 5. 
to 8., a pharmacologically acceptable salt thereof or a 
hydrate of them, Wherein the Ca ring is an optionally 
substituted pyrrole, 10. an integrin expression inhibitor 
comprising, as an active ingredient, the sulfonamide com 
pound as described in 5., a pharmacologically acceptable 
salt thereof or a hydrate of them, Wherein the A3 ring is a 
benZene or pyridine Which may have a substituent; the B8 
ring is benZene Which may have a substituent; the Ca ring is 
pyrrole Which may have a substituent; Wa is a single bond; 
and Z3 is —NH—, 11. an integrin expression inhibitor 
comprising, as an active ingredient, a sulfonamide-contain 
ing heterocyclic compound represented by the formula (lb), 
a pharmacologically acceptable salt thereof or a hydrate of 
them: 

(1b) 

O 

[0010] (in the formula, Ab represents hydrogen atom, a 
halogen atom, hydroxyl group, a C1-C4 alkyl or alkoxy 
group Which may be substituted With a halogen atom, cyano 
group, —(CO)kbNR2bR3b (Wherein R2b and R3b are the same 
as or different from each other and each means hydrogen 
atom or a C1-C4 alkyl group Which may be substituted With 
a halogen atom; and kb means 0 or 1), a C2-C4 alkenyl or 
alkynyl group Which may have a substituent, or a phenyl or 
phenoxy group Which may have a substituent selected from 
the folloWing group A; Bb means an aryl group or mono 
cyclic heteroaryl group Which may have a substituent 
selected from the folloWing group A, or the folloWing 
formula: 

[0011] (Wherein the ring Qb means an aromatic ring Which 
may have one or tWo nitrogen atoms; and the ring Mb means 
a C5-C12 unsaturated monocycle or heterocycle having a 
double bond in common With the ring Q’. The ring may have 
1 to 4 hetero atoms selected from nitrogen atom, oxygen 
atom and sulfur atom, the ring Qb and the ring Mb may 
jointly have nitrogen atom, and the ring Qb and the ring Mb 
may have a substituent selected from the folloWing group 
A); Kb means a single bond or —(CR4bR5b)mb— (Wherein 
R4b and R5b are the same as or different from each other and 
each means hydrogen atom or a C1-C4 alkyl group; and mb 
means an integer of 1 or 2); Tb, Wb, Xb and Yb are the same 
as or different from each other and each means=C(Db)— 
(Wherein Db represents hydrogen atom, a halogen atom, 
hydroxyl group, a C1-C4 alkyl or alkoxy group Which may 
be substituted With a halogen atom, cyano group, 
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—(CO)nbNR6bR7b (wherein R6b and R7b are the same as or 
different from each other and each means hydrogen atom or 
a C1-C4 alkyl group Which may be substituted With a 
halogen atom; and nb means 0 or 1) or a C2-C4 alkenyl or 
alkynyl group Which may have a substituent, respectively) 
or nitrogen atom; Ub and Vb are the same as or different from 

each other and each means=C(Db)—(Wherein Db has the 
same meaning as above), nitrogen atom, —CH2—, oxygen 
atom or —CO—; Zb means a single bond or —CO—NH—; 
R1b means hydrogen atom or a C1-C4 alkyl group; and 

means a single bond or a double bond. 

[0012] Group A: a halogen atom, hydroxyl group, a C1-C4 
alkyl or alkoxy group Which may be substituted With a 
halogen atom, cyano group, —R8bR9bN(NH)pb— (Wherein 
R8b and R9b are the same as or different from each other and 
each means hydrogen atom or a C1-C4 alkyl group Which 
may be substituted With a halogen atom; and pb means 0 or 
1. Further, R8b and R9b may form a 5- or 6-membered ring 
together With the nitrogen atom to Which they are bound, and 
the ring may further contain nitrogen atom, oxygen atom or 
sulfur atom, and also may have a substituent.), an amino 
sulfonyl group Which may be substituted With a mono- or 
di-C1-C4 alkyl group, a C1-C8 acyl group Which may have 
a substituent, a C1-C4 alkyl-S(O)Sb—C1-C4 alkylene group 
(Wherein sb means an integer of 0, 1 or 2), a phenylsulfo 
nylamino group Which may have a C1-C4 alkyl or a sub 
stituent, —(CO)qbNR10b R11b (Wherein R10b and R11b are 
the same as or different from each other and each means 

hydrogen atom, or a C1-C4 alkyl group Which may substi 
tuted With an amino group Which may be substituted With a 
halogen atom or a C1-C4 alkyl group; and qb means 0 or 1), 
or an aryl group or heteroaryl group Which may have a 
substituent), 12. an integrin expression inhibitor comprising, 
as an active ingredient, the sulfonamide-containing hetero 
cyclic compound as described in 11., a pharmacologically 
acceptable salt thereof or a hydrogen of them, Wherein Ub 
and Vb are =C(Db)—(Wherein Db has the same meaning as 
above) or nitrogen atom, 13. an integrin expression inhibitor 
comprising, as an active ingredient, the sulfonamide-con 
taining heterocyclic compound as described in 11. or 12., a 
pharmacologically acceptable salt thereof or a hydrate of 
them, Wherein Zb is a single bond, 14. an integrin expression 
inhibitor comprising, as an active ingredient, a sulfonamide 
containing heterocyclic compound as described in any of 11. 
to 13., a pharmacologically acceptable salt thereof or a 
hydrate of them, Wherein at least one of Tb, Ub, Vb, Wb, Xb 
and Yb is nitrogen atom, 15. an integrin expression inhibitor 
comprising, as an active ingredient, the sulfonamide-con 
taining heterocyclic compound as described in any of 11. to 
14., a pharmacologically acceptable salt thereof or a hydrate 
of them, Wherein Ab represents a halogen atom, a C1-C4 
alkyl group or alkoxy group Which may be substituted With 
a halogen atom, cyano group, —(CO)rbNR12bR13b (Wherein 
R12b and R13b are the same as or different from each other 
and each represents hydrogen atom or a C1-C4 alkyl group 
Which may be substituted With a halogen atom; and rb means 
0 or 1) or a C2-C4 alkenyl or alkynyl group Which may have 
a substituent, 16. an integrin expression inhibitor compris 
ing, as an active ingredient, the sulfonamide-containing 
heterocyclic compound as described in any of 11. to 15., a 
pharmacologically acceptable salt thereof or a hydrate of 
them, Wherein only one of Tb, Ub, Vb, Wb, Xb and Yb is 
nitrogen atom, 17. an integrin expression inhibitor compris 
ing, as an active ingredient, the sulfonamide-containing 
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heterocyclic compound as described in any of 11. to 16., a 
pharmacologically acceptable salt thereof or a hydrate of 
them, Wherein only one of Tb, Wb and yb is nitrogen atom, 
18. an integrin expression inhibitor comprising, as an active 
ingredient, the sulfonamide compound as described in any 
of 5. to 17., a pharmacologically acceptable salt thereof or 
a hydrate of them, Wherein the integrin is integrin (X2, (X3, 
(X5, (X6, otv, [31, [33, [34 or [35, 19. an integrin expression 
inhibitor comprising, as an active ingredient, the sulfona 
mide compound as described in any of 5. to 17., a pharma 
cologically acceptable salt thereof or a hydrate of them, 
Wherein the integrin is integrin ot2[31, ot3[31, ot5[31, (x6[31, 
(W691, otv[33 or otv[35, 20. 1) an agent for treating arterial 
sclerosis, psoriasis, cancer, retinal angiogensis, diabetic ret 
inopathy or in?ammatory diseases, 2) an anticoagulant, 3) a 
cancer metastasis suppressor or 4) an antiangiogenic agent 
on the basis of an integrin expression inhibitory action, 
Which comprises, as an active ingredient, the sulfonamide 
compound as described in any of 5. to 17., a pharmacologi 
cally acceptable salt thereof or a hydrate of them, and 21. 1) 
an agent for treating arterial sclerosis, psoriasis or 
osteoporosis or 2) an anticoagulant on the basis of an 
integrin expression inhibitory action, Which comprises, as an 
active ingredient, the sulfonamide compound as described in 
any of 5. to 17., a pharmacologically acceptable salt thereof 
or a hydrate of them. 

[0013] The present invention provides a method for pre 
venting, treating or improving a disease against Which an 
integrin expression inhibition is effective, by administering 
a pharmacologically effective dose of the compound repre 
sented by any of formulae (I), (Ia) and (lb), a pharmaco 
logically acceptable salt thereof or a hydrate of them to a 
patient. 

[0014] Further, the present invention provides use of the 
compound represented by any of formulae (I), (Ia) and (lb), 
a pharmacologically acceptable salt of the compound or 
hydrate of them, for producing an agent for preventing, 
treating or improving a disease against Which integrin 
expression inhibition is effective. 

[0015] In the present invention, the diseases against Which 
integrin expression inhibition is effective include arterial 
sclerosis, psoriasis, cancer, osteoporosis, retinal angiogen 
esis, diabetic retinopathy and in?ammatory diseases. 

[0016] Also, in the present invention, the agent for pre 
venting, treating or improving a disease against Which an 
integrin expression inhibition is effective includes an agent 
for treating arterial sclerosis, psoriasis, cancer, osteoporosis, 
retinal angiogenesis, diabetic retinopathy or in?ammatory 
diseases, an anticoagulant agent, a cancer metastasis sup 
pressor and an antiangiogenesis agent. 

[0017] The present invention Will be hereinafter explained 
in detail. 

[0018] In B and R, the C6-C10 aryl ring or 6-membered to 
10-membered heteroaryl ring Which may have a substituent 
and in Which a part of the ring may be saturated means an 
aromatic hydrocarbon group having 6 to 10 carbon atoms or 
a 6-membered to 10-membered aromatic heterocycle con 
taining at least one atom among nitrogen atom, oxygen atom 
and sulfur atom as a heteroatom, and may have one or more 
substituents on the ring and a part of the ring may be 
saturated. Speci?c examples thereof include benZene, pyri 
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dine, pyrimidine, pyraZine, pyridaZine, naphthalene, quino 
line, isoquinoline, phthalaZine, naphthyridine, quinoxaline, 
quinaZoline, cinnoline, indole, isoindole, indoliZine, inda 
Zole, benZofuran, benZothiophene, benZoxaZole, benZimida 
Zole, benZopyraZole, benZothiaZole, 4,5,6,7-tetrahydroin 
dole, 1,2,3,4-tetrahydroisoquinoline, 2,3 
dihydrobenZofuran, indane, tetralone, indoline, isoindoline, 
chroman and tetralin. The above-mentioned aromatic ring 
may have 1 to 3 substituents. In the case Where plural 
substituents are present, these substituents may be the same 
or different. Examples of the substituent may include an 
amino group Which may be substituted With a loWer alkyl 
group or loWer cycloalkyl group, a loWer alkyl group, a 
loWer alkoxy group, hydroxyl group, nitro group, mercapto 
group, cyano group, a loWer alkylthio group, a halogen 
group, a group represented by the formula -a"‘-b"‘ (wherein a8 
means a single bond, —(CH2)ka—, —O—(CH2)ka—, 
—S—(CH2)k"‘— or —N(R3a)—(CH2)ka— (Wherein ka 
means an integer of 1 to 5; and R3'‘) means hydrogen atom or 
a loWer alkyl group); and b8 means —CHZ-da (Wherein da 
means an amino group Which may be substituted With a 
loWer alkyl group, a halogen atom, hydroxyl group, a loWer 
alkylthio group, cyano group or loWer alkoxy group)), a 
group represented by the formula -a"‘-e"‘-fa (wherein a8 has 
the same meaning as above; ea means —S(O)— or 
—S(O)2—; and fa means an amino group Which may be 
substituted With a loWer alkyl group or loWer alkoxy group, 
a loWer alkyl group, tri?uoromethyl group, —(CH2)m"‘-b"‘ or 
—N(R“"‘)—(CH2)m"‘-ba (Wherein b8 has the same meaning as 
above; R4a means hydrogen atom or a loWer alkyl group; and 
ma means an integer from 1 to 5)), a group represented by 
the formula -a"‘-g"‘-h"‘ (wherein a8 has the same meaning as 
above; ga means —C(O)— or —C(S)—; and h3 means an 
amino group Which may be substituted With a loWer alkyl 
group, hydroxyl group, a loWer alkyl group, a loWer alkoxy 
group, —(CH2)n"‘-ba or —N(R5"‘)—(CH2)n"‘-ba (Wherein b3 
has the same meaning as above; R5a means hydrogen atom 
or a loWer alkyl group; and n3 means an integer from 1 to 5)), 
a group represented by the formula -a"‘-N(R6"‘)-g"‘-ia 
(wherein a8 and g3 have the same meanings as above; R6a 
means hydrogen atom or a loWer alkyl group; i3 means 
hydrogen atom, a loWer alkoxy group or f‘ (f8 has the same 
meaning as above)), a group represented by the formula 
-aa-N(R7"‘)-e"‘-f¢1 (wherein a'‘‘, e8 and fa have the same mean 
ings as above; R7a means hydrogen atom or a loWer alkyl 
group), the formula —(CH2)p"‘-j'“-(CH2)q"‘-ba (Wherein ja 
means oxygen atom or a sulfur atom; b8 has the same 
meaning as above; and p3 and q3 are the same as or different 
from each other and each means an integer from 1 to 5), the 
formula —(CH2)u"‘-Ara (Wherein Ara means a phenyl group 
or heteroaryl group Which may be substituted With a loWer 
alkyl group, loWer alkoxy group or halogen atom; and u3 
means 0 or an integer from 1 to 5), the formula —CONH— 
(CH2)U"‘-Ara (Wherein Ar8 and u8 have the same meanings as 
above) or a group represented by the formula —SO2— 
(CH2)u"‘-Ara (Wherein Ar8 and u8 have the same meanings as 
above). 
[0019] Compounds represented by the formula (I), in 
Which R is indole, quinoline or isoquinoline, are preferable. 

[0020] In the formula (I'‘‘), the “monocyclic or bicyclic 
aromatic ring Which may have a substituent” represented by 
the A3 ring is an aromatic hydrocarbon or an aromatic 
heterocycle containing at least one of nitrogen atom, oxygen 
atom and sulfur atom, Wherein 1 to 3 substituents may exist 
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on the ring. Examples of main aromatic rings contained in 
the A21 ring include pyrrole, pyraZole, imidaZole, thiophene, 
furan, thiaZole, oxaZole, benZene, pyridine, pyrimidine, 
pyraZine, pyridaZine, naphthalene, quinoline, isoquinoline, 
phthalaZine, naphthyridine, quinoxaline, quinaZoline, cinno 
line, indole, isoindole, indoliZine, indaZole, benZofuran, 
benZothiophene, benZoxaZole, benZimidaZole, benZopyra 
Zole and benZothiaZole. The above-mentioned aromatic ring 
may have 1 to 3 substituents. When plural substituents are 
present, these substituents may be the same or different. 
Examples of the substituent may include an amino group 
Which may be substituted With a loWer alkyl group or a 
loWer cycloalkyl group, loWer alkyl group, loWer alkoxy 
group, hydroxyl group, nitro group, mercapto group, cyano 
group, loWer alkylthio group, halogen group, a group rep 
resented by the formula -a"‘-b"‘ (wherein a8 means a single 
bond, —(CH2)ka—, —O—(CH2)ka—, —S—(CH2)ka— or 
—N(R3a)—(CH2)ka—; ka means an integer of 1 to 5; R3'‘) 
means hydrogen atom or a loWer alkyl group; and ba 
represents —CHZ-da (where d3 means an amino group Which 
may be substituted With a loWer alkyl group, a halogen atom, 
hydroxyl group, a loWer alkylthio group, cyano group or a 
loWer alkoxy group)), a group represented by the formula 
-aa-e"‘-fa (wherein a8 has the same meaning as above; ea 
means —S(O)— or —S(O)2—; fa means an amino group 
Which may be substituted With a loWer alkyl group or loWer 
alkoxy group, a loWer alkyl group, tri?uoromethyl group, 
—(CH2)m""b"‘ or —N(R“"‘)—(CH2)m"‘-ba (Wherein b8 has the 
same meaning as above; R4a means hydrogen atom or a 
loWer alkyl group; and ma means an integer from 1 to 5)), a 
group represented by the formula -a"’-g"’-ha (wherein a8 has 
the same meaning as above; ga means —C(O)— or 
—C(S)—; ha means an amino group Which may be substi 
tuted With a loWer alkyl group, hydroxyl group, a loWer alkyl 
group, a loWer alkoxy group, —(CH2)n"‘-b"‘ or —N(R 3)— 
(CH2)n"‘-ba (Wherein b8 has the same meaning as above; R5a 
means hydrogen atom or a loWer alkyl group; and n2) means 
an integer from 1 to 5)), a group represented by the formula 
-a"‘-N(R6"‘)-g"‘-ia (wherein a8 and g2) have the same meanings 
as above; R6a means hydrogen atom or a loWer alkyl group; 
and i3 means hydrogen atom, a loWer alkoxy group or fa (fa 
has the same meaning as above)), a group represented by the 
formula -a"‘-N(R7"‘)-e"‘-fa (wherein a’‘, e8 and fa have the same 
meanings as above; and R78 means hydrogen atom or a 
loWer alkyl group), the formula —(CH2)p"‘-j"‘-(CH2)q"‘-ba 
(Wherein ja means oxygen atom or sulfur atom; b8 has the 
same meaning as above; and p8 and q3 are the same as or 
different from each other and each means an integer from 1 
to 5), the formula —(CH2)u"‘-Ar"‘ (Wherein Ara means a 
phenyl group or heteroaryl group Which may be substituted 
With a loWer alkyl group, loWer alkoxy group or halogen 
atom; and u8 means 0 or an integer from 1 to 5), the formula 
—CONH—(CH2)u"‘-Ara (Wherein Ar8 and u8 have the same 
meanings as above) or a group represented by the formula 
—SO2—(CH2)u"‘-Ara (Wherein Ar8 and u3 have the same 
meanings as above). 

[0021] In the aforementioned examples of the substituent, 
When the amino group is substituted With tWo alkyl groups, 
these alkyl groups may be bound together to form a 5- to 
6-membered ring. Further, in the case Where the A21 ring is a 
nitrogen-containing heterocycle having hydroxyl group or 
mercapto group, the A3 ring may have the form of an oxo 
group or thioxo group by alloWing these groups to form a 
resonance structure. 
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[0022] The “6-membered cyclic unsaturated hydrocarbon 
or the unsaturated six-membered heterocycle Which contains 
one nitrogen atom as a heteroatom, Which may have a 
substituent” represented by the B8 ring is a benZene or 
pyridine a part of Which may be hydrogenated and may have 
one or tWo substituents on the ring. When tWo substituents 
are present, these substituents may be the same or different. 

[0023] The “?ve-membered heterocycle Which may have 
a substituent and contains one or tWo nitrogen atoms” 
represented by the Ca ring is pyrrole, pyraZole or imidaZole 
a part of Which may be hydrogenated and may have one or 
tWo substituents on the ring. When tWo substituents are 
present, these substituents may be the same or different. 

[0024] Examples of the substituent Which the B8 ring and 
the Ca ring may have may include a halogen group, cyano 
group, a loWer alkyl group, a loWer alkoxy group, hydroxyl 
group, oxo group, the formula —C(O)-ra (Wherein ra means 
hydrogen atom, an amino group Which may be substituted 
With a loWer alkyl group, a loWer alkyl group, a loWer 
alkoxy group or hydroxyl group), an amino group Which 
may be substituted With a loWer alkyl group and tri?uorom 
ethyl group. 

[0025] Examples of the loWer alkyl group in the de? 
niteion of the substituent Which R13, R23, and the A”, B8 and 
Ca rings may have in the above formula (I'‘‘) mean a linear or 
branched alkyl group having 1 to 6 carbon atoms, for 
example, methyl group, ethyl group, n-propyl group, iso 
propyl group, n-butyl group, isobutyl group, sec-butyl 
group, tert-butyl group, n-pentyl group (amyl group), iso 
pentyl group, neopentyl group, tert-pentyl group, 1-methyl 
butyl group, 2-methylbutyl group, 1,2-dimethylpropyl 
group, n-hexyl group, isohexyl 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 and 1-ethyl-2 
methylpropyl group. As preferable groups among these 
groups, methyl group, ethyl group, n-propyl group, isopro 
pyl group, n-butyl group and isobutyl group may be pro 
posed. Among these preferable groups, methyl group, ethyl 
group, n-propyl group and isopropyl group are most pref 
erable groups. 

[0026] Examples of the loWer cycloalkyl group in the 
de?niteion of the substituent Which the Aa ring may have 
include a cyclopropyl group, cyclopentyl group and cyclo 
hexyl group. 

[0027] The loWer alkoxy group in the de?niteion of the 
substituent Which the A21 ring, the B8 ring and the Ca ring may 
have means a loWer alkoxy groups derived from the above 
mentioned loWer alkyl groups such as methoxy group, 
ethoxy group, n-propoxy group, isopropoxy group, n-butoxy 
group, isobutoxy group and tert-butoxy group. Among these 
groups, methoxy group and ethoxy group may be given as 
most preferable examples. Also, examples of the halogen 
atom include ?uorine atom, chlorine atom and bromine 
atom. 

[0028] Among these substituents, particularly preferable 
examples include 1) N-(3-cyano-4-methyl-1H-indole-7-yl) 
3-cyanobenZenesulfonamide; 2) N-(3-cyano-4-methyl-1H 
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indole-7-yl)-6-chloro-3-pyridinesulfonamide; 3) 
bromo-S-methyl-1H-indole-7-yl)-4 
sulfamoylbenZenesulfonamide; 4) N-(5-bromo-3-chloro 
1H-indole-7-yl)-6-amino-3-pyridinesulfonamide; 5) N-(3 
bromo-S-methyl-1H-indole-7-yl)-3 
cyanobenZenesulfonamide; 6) N-(4-bromo-1H-indole-7-yl) 
4-cyanobenZenesulfonamide; 7) N-(4-chloro-1H-indole-7 
yl)-6-amino-3-pyridinesulfonamide; 8) N-(3-bromo-4 
chloro-1H-indole-7-yl)-6-amino-3-pyridinesulfonamide; 9) 
N-(3-bromo-5-methyl-1H-indole-7-yl)-5-cyano-2-thiophe 
nesulfonamide; 10) N-(4-bromo-3-chloro-1H-indole-7-yl) 
2-amino-5-pyrimidinesulfonamide; and 11) N-(3-chloro 
1H-indole-7-yl)-4-sulfamoylbenZenesulfonamide. 
[0029] There is the case Where the sulfonamide derivative 
represented by the above formula (1”) forms a salt in 
combination With an acid or a base. The present invention 
also involves salts of the compound (1”). Examples of the 
salt of an acid include inorganic acid salts such as hydro 
chloride, hydrobromide and sulfate, and salts of organic 
acids such as acetic acid, lactic acid, succinic acid, fumaric 
acid, maleic acid, citric acid, benZoic acid, methanesulfonic 
acid and p-toluenesulfonic acid. Examples of the salt of a 
base may include inorganic salts such as sodium salts, 
potassium salts and calcium salts and salts of organic bases 
such as triethylamine, arginine and lysine. 

[0030] In the present invention, the “aromatic ring Which 
may have one or tWo nitrogen atoms” represented by the ring 
Qb means an aromatic hydrocarbon or a 6-membered aro 
matic heterocycle having one or tWo nitrogen atoms. 
Examples of primary aromatic rings included in the ring Qb 
include benZene, pyridine, pyrimidine, pyraZine and 
pyridaZine. Also, the ring M represented by the term “means 
a C5-C12 unsaturated monocycle or multi-cycle, Which may 
have 1 to s4 heteroatoms selected from nitrogen atom, 
oxygen atom and sulfur atom” means a monocycle or a 
multi-cycle having a double bond together With the ring Qb 
and speci?cally means aromatic hydrocarbons such as ben 
Zene and naphthalene, unsaturated hydrocarbons such as 
cyclopentene, cyclohexene, cycloheptene, cyclooctene, 
cyclopentadiene, cycloheptadiene and cyclooctadiene, and 
unsaturated heterocycles such as tetrahydropyridine, pyr 
role, furan, thiophene, oxaZole, isoxaZole, thiaZole, isothia 
Zole, pyraZole, imidaZole, triaZole, pyridine, pyrimidine, 
pyraZine, pyridaZine, triaZine, indole, isoindole, quinoline, 
isoquinoline, indaZoliZine, naphthyridine, benZofuran, ben 
Zopyran, benZothiophene, benZimidaZole benZoxaZole, ben 
ZothiaZole, pyrrolopyridine, pyridopyrimidine and imida 
Zopyridine. Also, the term “the ring Qb possesses one 
nitrogen atom together With the ring Mb” means the case 
Where the nitrogen atom is present at the position Where both 
rings are condensed. Examples of the ring formed in this 
manner include indaZoliZine, imidaZo[1,2-a]pyridine, imi 
daZo[1,5-a]pyridine and pyraZolo[1,5-a]pyrimidine. 

[0031] In the present invention, the C1-C4 alkyl group in 
Rlb, R4b and R5b or in the “Cl-C4 alkyl group Which may be 
substituted With a halogen atom” in Ab, Db, Rlb, Rzb, R3b, 
R?b, R71), R81), RQb, R101), Rllb, R121), R131), R141), R151), Glb, 
G2b and the A group means a linear or branched alkyl group 
having 1 to 4 carbons atoms. For example, methyl group, 
ethyl group, n-propyl group, isopropyl group, n-butyl group, 
isobutyl group, sec-butyl group and tert-butyl group may be 
proposed. The term “may be substituted With a halogen 
atom” means that the alkyl group may be substituted With a 
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halogen atom selected from ?uorine atom, chlorine atom, 
bromine atom and iodine atom. For example, mono?uorom 
ethyl group, monochloromethyl group, di?uoromethyl 
group, tri?uoromethyl group, 1- or 2-mono?uoromethyl 
group, 1- or 2-monochloroethyl group, 1- or 2-monobromo 
ethyl group, 1,2-di?uoroethyl group, 1,2-dichloroethyl 
group, 1,1,2,2,2-penta?uoroethyl group and 3,3,3-tri?uoro 
propyl group may be proposed. Preferable examples among 
these groups include mono?uoromethyl group, di?uorom 
ethyl group, tri?uoromethyl group, 1- or 2-mono?uoroethyl 
group, 1,2-di?uoroethyl group and 1,1,2,2,2-penta?uoroet 
hyl group. 

[0032] In the present invention, the C1-C4 alkoxy group in 
the “Cl-C4 alkoxy group Which may be substituted With a 
halogen atom” in A3, Db and the group A means a linear or 
branched alkoxy group having 1 to 4 carbon atoms. For 
example, methoxy group, ethoxy group, n-propyloxy group, 
isopropyloxy group, n-butyloxy group, isobutyloxy group, 
sec-butyloxy group and tert-butyloxy group may be pro 
posed. The term “may be substituted With a halogen atom” 
means that the alkoxy group may be substituted With a 
halogen atom selected from ?uorine atom, chlorine atom, 
bromine atom and iodine atom. For example, mono?uo 
romethoxy group, di?uoromethoxy group, tri?uoromethoxy 
group, 1- or 2-mono?uoroethoxy group, 1- or 2-monochlo 
roethoxy group, 1- or 2-monobromoethoxy group, 1,2 
di?uoroethoxy group, 1,1,2,2,2-penta?uoroethoxy group 
and 3,3,3-tri?uoropropyloxy group may be proposed. 
Among these groups, preferable examples include monof 
luoromethoxy group, di?uoromethoxy group, tri?uo 
romethoxy group, 1- or 2-mono?uoroethoxy group, 1,2 
di?uoroethoxy group and 1,1,2,2,2-penta?uoroethoxy 
group. 

[0033] In the present invention, the C2-C4 alkenyl or 
alkynyl group appeared in Ab and Db means an alkenyl or 
alkynyl group having 2 to 4 carbon atoms. For example, 
vinyl group, allyl group, 2- or 3-butenyl group, 1,3-butadi 
enyl group, ethynyl group, 2-propynyl group, 2-methylethy 
nyl group and 2- or 3-butynyl group may be proposed. 

[0034] In the present invention, the aryl group appeared in 
Bb and the group A means an aromatic hydrocarbon, and 
phenyl group and naphthyl group may be exempli?ed. Also, 
the heteroaryl group means a monocycle or multi-cycle 
having one or tWo or more of nitrogen atom, oxygen atom 
and sulfur atom. For example, pyrrolyl, imidaZolyl group, 
pyraZolyl group, triaZolyl group, furyl group, thienyl group, 
oxaZolyl group, isoxaZolyl group, thiaZolyl group, isothia 
Zolyl group, thiadiaZolyl group, pyridyl group, pyrimidyl 
group, pyraZyl group, indolyl group, indoliZinyl group, 
benZoimidaZolyl group, benZothiaZolyl group, benZoxaZolyl 
group, quinolinyl group, isoquinolinyl group, quinaZolinyl 
group and phthalaZinyl group may be proposed. 

[0035] In the present invention, the term “Rsb and R9b may 
form a 5- or 6-membered ring together With the nitrogen 
atom to Which they are bound, and the ring may further 
contain nitrogen atom, oxygen atom or sulfur atom” in the 
de?nition of R8b and R9b means that R8b and R9b form 
pyrrolidinyl group, piperidinyl group, morpholino group, 
thiomorpholino group, piperaZinyl group etc. together With 
the nitrogen atom to Which they are bound. 

[0036] In the present invention, the aminosulfonyl group 
Which may be substituted With a mono- or di-C1-C4 alkyl 
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group, C1-C4 alkyl-S(O)ab-C1-C4-alkylene group, or phe 
nylsulfonylamino group Which may have a C1-C4 alkyl 
group or a substituent and a C1-C4 alkyl group Which may 
be substituted With a C1-C4 alkyl group in the de?neition of 
A group means the same alkyl group as above, and examples 
of the alkylene group may include methylene group, ethyl 
ene group, propylene group, butylene group, methylmeth 
ylene group, 1- or 2-methylethylene group, 1-, 2- or 3-me 
thylpropylene group and dimethylmethylene group. 

[0037] Also, the C1-C8 alkanoyl group means, for 
example, formyl group, acetyl group, propionyl group, 
butyryl group, isobutyryl group, valeryl group and benZoyl 
group. 

[0038] The protective group in the term “an amino group 
Which may have a protective group” appeared in Jb of the 
present invention may be any group as far as it is knoWn as 
a protective group in the usual organic synthesis and no 
particular limitation is imposed on the protective group. For 
example, benZyloxycarbonyl group, t-butoxycarbonyl 
group, formyl group, acetyl group, chloroacetyl group, 2,2, 
2-trichloroethyl group, benZylidene group, benZhydryl 
group and trityl group may be proposed. Also, the protective 
group in the carboxy group Which may have a protective 
group and the protective group of the carboxy group in R16b 
may be any group as far as it is knoWn as a protective group 
in the usual organic synthesis and no particular limitation is 
imposed on the protective group. For example, methyl 
group, ethyl group, propyl group, isopropyl group, t-butyl 
group, methoxymethyl group, 2,2,2-trichloroethyl group, 
pivaloyloxymethyl group and benZyl group may be pro 
posed. 

[0039] In the present invention, the substituent in the term 
“may have a substituent” means the above-mentioned halo 
gen atom, C1-C4 alkyl group or alkoxy group Which may be 
substituted With a halogen atom, hydroxyl group, hydroxy 
C1-C4 alkyl group, amino group Which may be substituted 
With a mono- or di-C1-C4 alkyl group, C2-C4 alkenyl or 
alkynyl group, cyano group, C1-C8 acyl group, aminosul 
fonyl group Which may be substituted With a mono or di 
C1-C4 alkyl group, carboxy group, C1-C4 alkoxycarbonyl 
group and carbamoyl group Which may be substituted With 
a mono- or di-C1-C4 alkyl group. 

[0040] The sulfonamide-containing heterocyclic com 
pound represented by the above formula (Ib) occasionally 
forms a salt in combination With an acid or a base. The 
present invention also includes salts of the compound (Ib). 
Examples of the salt of an acid include inorganic acid salts 
such as hydrochloride, hydrobromide and sulfate and salts of 
organic acids such as acetic acid, lactic acid, succinic acid, 
fumaric acid, maleic acid, citric acid, benZoic acid, meth 
anesulfonic acid and p-toluenesulfonic acid. Also, as the salt 
of a base, inorganic salts such as sodium salts, potassium 
salts and calcium salts and salts of organic bases such as 
triethylamine, arginine and lysine may be given. 

[0041] Also, it is needless to say that as Well as hydrates 
of these compounds, optical isomers, if these isomers are 
present, are included in the present invention. The present 
invention also includes compounds shoWing an antiangio 
genesis action and produced from the present compound 
folloWing in vivo metabolism such as oxidation, reduction, 
hydrolysis and conjugation. Also, the present invention 
further includes compounds producing the compound of the 
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present invention following in vivo metabolism such as 
oxidation, reduction and hydrolysis. 

[0042] The compound (Ia) according to the present inven 
tion can be produced by various methods. For example, 
several methods among these methods are speci?cally dis 
closed in the publications of JP-A 7-165708 and JP-A 
8-231505. 

[0043] As aforementioned, the compound (Ia) of the 
present invention may be produced using various methods. 
Among these methods, typical methods are shoWn as fol 
loWs. 

[0044] 1) It May be Produced by Reacting a Sulfonic Acid 
Represented by the Formula (II'‘‘): 

[0045] (Wherein the Aaa ring represents a monocyclic or 
bicyclic aromatic ring Which may have a protected or 
unprotected substituent; and W8 has the same meaning as 
above) or its reactive derivative With a compound repre 
sented by the formula (III'‘‘): 

(11“) 

(111“) 

Za 

[0046] Wherein the Baa ring represents a 6-membered 
unsaturated hydrocarbon or unsaturated 6-membered het 
erocycle Which contains on nitrogen atom as a heteroatom, 
Which may have a protected or unprotected substituent; the 
Ca8 ring a 5-membered ring Which may have a protected or 
unprotected substituent and contains one or tWo nitrogen 
atoms; and X3, Y2] and Z2) have the same meanings as above. 

[0047] Examples of the reactive derivative of the sulfonic 
acid (Ila) may include reactive derivatives usually used 
frequently such as sulfonyl halides, sulfonic acid anhydrides 
and N-sulfonylimidaZolides. Particularly preferable 
examples are sulfonyl halides. Although no particular limi 
tation is imposed on the solvent used in the reaction, it is 
desirable to use a solvent Which dissolves raW materials and 
does not react With these raW materials With ease. For 

example, pyridine, tetrahydrofuran, dioxane, benZene, ethyl 
ether, dichloromethane and dimethylformamide, or a mixed 
solvent using tWo or more solvents selected from these 
solvents may be utiliZed. Also, in the reaction, in the case 
Where a free acid appears With the progress of the reaction 
as shoWn in the case of using a sulfonyl halide, the reaction 
is preferably run in the presence of a proper deoxidiZer. 
Therefore, the use of a basic solvent such as pyridine is 
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particularly preferable. When a neutral solvent is used, a 
basic substance such as an alkali carbonate and an organic 
tertiary amine may be added. It is needless to say that usable 
solvents are not limited to these exempli?ed solvents. 
Although the reaction generally proceeds at room tempera 
ture, the raW materials may be cooled or heated according to 
the need. The reaction time is generally 10 minutes to 20 
hours but is selected according to the type of raW material 
and the reaction temperature. 

[0048] In the case Where the amino group or the hydroxyl 
group is protected in the resulting product, a sulfonamide 
derivative or sulfonate derivative (Ia) having a free hydroxyl 
group or amino group can be obtained by a usual deprotect 
ing method such as acid treatment, alkali treatment and 
catalytic reduction, as required. 

[0049] 2) It May be Produced by Reacting a Compound 
Represented by the Formula (1V8): 

(Iva) 

Za / 

[0050] (Wherein the Aaa ring, the Baa ring, W8, X8 and Z8 
have the same meanings as above) With a halogenating 
agent. As the halogenating agent, N-chlorosuccinimide, 
N-bromosuccinimide, 1,3-dibromo-5,S-dimethylhydantoin, 
N-bromoacetamide, chlorine and bromine may be proposed. 
Although no particular limitation is imposed on the solvent 
to be used in the reaction, an alkyl chloride compound such 
as dichloromethane, chloroform and carbon tetrachloride, or 
an aromatic chloride such as chlorobenZene and dichlo 
robenZene is generally used, and a Water-soluble solvent 
such as dimethylformamide, dioxane, pyridine and acetoni 
trile may be also used. Although the reaction temperature 
differs depending on the types of halogenating agent and 
substrate, it is usually run at —50° C. to 100° C. 

[0051] In the case Where the amino group or the hydroxyl 
group is protected in the resulting product, a sulfonamide 
derivative or sulfonate derivative (I'‘‘) having a free hydroxyl 
group or amino group can be obtained by a usual deprotect 
ing method such as acid treatment, alkali treatment and 
catalytic reduction, as required. 

[0052] 3) It May be Produced by Reacting a Compound 
Represented by the Formula (V8): 

(V3) 

502xa @W. 
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[0053] (wherein the Aaa ring, the Baa ring, W'‘‘, X3 and Z3 
have the same meanings as above; and Ea represents a 
substituent convertible into cyano group by dehydration) 
With a dehydrating agent. As the substituent convertible into 
cyano group by dehydration, (hydroxyimino) methyl group 
and carbamoyl group may be proposed. 

[0054] Also, it is possible that an oxime or an acid amide 
is ?rst synthesiZed from an aldehyde or a carboxylic acid 
used as a starting material and then reacted With a dehy 
drating agent Without isolating it. As examples of the dehy 
drating agent, those used in a usual method of synthesiZing 
nitrile, for example, acetic acid anhydride, thionyl chloride, 
phosphorous oxychloride, selenium dioxide and 1,3-dicy 
clohexylcarbodiimide may be given. Although no particular 
limitation is imposed on the solvent to be used in the 
reaction, those Which do not react With these materials With 
ease is desirable, for example pyridine, ethyl ether, benZene, 
dimethylformamide, carbon tetrachloride, acetonitrile and 
tetrahydrofuran, or a mixed solvent of tWo or more solvents 
selected from these solvents may be utiliZed. Although the 
reaction temperature differs depending on the types of 
dehydrating agent and substrate, the reaction is usually run 
at —50° C. to 150° C. 

[0055] In the case Where the amino group or the hydroxyl 
group is protected in the resulting product, a sulfonamide 
derivative or sulfonate derivative (I"‘) having a free hydroxyl 
group or amino group can be obtained using a usual depro 
tecting method such as acid treatment, alkali treatment and 
catalytic reduction, as required. 

[0056] 4) It May be Produced by Reacting a Compound 
Represented by the Formula (V13): 

(V13) 

[0057] (Wherein the Ab8 ring represents a monocyclic or 
bicyclic aromatic ring Which has a substituent convertible 
into amino group by reduction and may also have a protected 
or unprotected substituent; and the Baa ring, the Ca8 ring, 
W'‘‘, X3, Y2‘ and Z3 have the same meanings as above) With 
a reducing agent. As the substituent convertible into amino 
group by reduction, nitro group, nitroso group, 
hydroxyamino group and am group may be exempli?ed. 

[0058] Anitro group-reducing method Which is commonly 
examples of the reducing method, catalytic reduction using, 
as a catalyst, palladium-carbon and platinum oxide and 
reduction using Zinc, iron or tin With an acid may be given. 
The catalytic reduction may be usually carried out under 
normal pressure or under pressure in an organic solvent such 
as methanol, tetrahydrofuran or dimethylformamide. 

[0059] In the case Where the hydroxyl group is protected 
in the resulting product, a sulfonamide derivative or sul 
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fonate derivative (I"‘) having a free hydroxyl group can be 
obtained using a usual deprotecting method such as acid 
treatment, alkali treatment and catalytic reduction, as 
required. 
[0060] 5) It May be Produced by Reacting a Compound 
Represented by the Formula (VIIa): 

[0061] (Wherein the Aca ring means a monocyclic or 
bicyclic aromatic ring Which has a dissociable group on the 
ring or in a substituent, and may also have a protected or 
unprotected substituent; and the Baa ring, the Ca8 ring, W3, 
X3, Y2‘ and Z3 have the same meanings as above) With a 
nucleophilic agent. Examples of the leaving group may 
include a halogen group, methanesulfonyloxy group and 
p-toluenesulfonyloxy group. Examples of the nucleophilic 
agent may include amines, alcohols and thiols. In the case of 
alcohols or thiols, these compounds may have the form of a 
salt of an alkali metal or the like upon reaction. Although no 
particular limitation is imposed on the solvent to be used in 
the reaction, a solvent Which dissolves raW materials and 
does not react With these materials With ease is desirable. For 
example, tetrahydrofuran, dioxane, dimethylformamide or 
Water may be utiliZed. Although the reaction temperature 
differs depending on the type of substrate, the reaction is 
usually run at —50° C. to 150° C. 

[0062] In the case Where the amino group or the hydroxyl 
group is protected in the resulting product, a sulfonamide 
derivative or sulfonate derivative (I"‘) having a free hydroxyl 
group or amino group can be obtained by a usual deprotect 
ing method such as acid treatment, alkali treatment and 
catalytic reduction, as required. 

[0063] Next, methods for producing the raW material 
compound (II"‘) and its reactive derivative and the compound 
(III"‘) used in the present invention Will be explained. 

[0064] The raW material compound (II"‘) and its reactive 
derivative include knoWn compounds and novel compounds. 
In the case of these novel compounds, these compounds may 
be produced by applying a method of synthesiZing a knoWn 
compound Which has been already reported or by using a 
combination of these knoWn methods. For example, a novel 
sulfonyl chloride may be produced by a method obtained by 
applying synthetic methods described in Chem. Ber., 90, 841 
(1957), J. Med. Chem., 6, 307 (1963), J. Chem. Soc.(c), 
1968, 1265, Chem. Lett., 1992, 1483, J.Am. Chem. Soc., 59, 
1837 (1937), J. Med. Chem., 23, 1376 (1980), J. Am. Chem. 
Soc., 70, 375 (1948), J. Am. Chem. Soc., 78, 2171 (1956) 
etc. 

[0065] The raW material compound (IIIa) includes knoWn 
compounds and novel compounds. In the case Where 
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H—X"‘— represents an amino group H2N— in the raW 
material compound (1113), an HZN body (III"‘) can be 
obtained by reducing the nitro compound by using a nitro 
group-reducing method Which is usually used. Preferable 
eXamples of the reducing methods include catalytic reduc 
tion using a palladium-carbon catalyst and reduction using a 
Zinc poWder-hydrochloric acid. The catalytic reduction may 
be usually carried out under normal pressure or under 
pressure in an organic solvent such as methanol, tetrahy 
drofuran and dimethylformamide. 

[0066] In the case Where H—X"‘— means hydroXyl group 
(HO—) in the raW material compound (III'‘‘), a HO com 
pound (III"‘) can be obtained by diaZotiZing the above amino 
compound and then hydrolyZing the resulting product. 

[0067] In the case Where the raW material compounds are 
these novel compounds, these compounds may be produced 
by applying a method of synthesiZing a knoWn compound 
Which has been already reported or by using a combination 
of these knoWn methods. A novel compound may be pro 
duced by applying the methods described in Can. J. Chem., 
42, 1235 (1964), Chem. Abst., 59, 8855f (1963), Tetrahe 
dron Lett., 30, 2129 (1989) etc. through, for example, the 
folloWing route. 

Scheme 13 
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(Q)? I 

/ N 
H 

NHZ 

[0068] In the formula, Q"‘s mean the same or different 
substituents; Ga means a halogen group; and t3 means an 
integer from 0 to 2. 
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Scheme 23 
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[0069] In the formula, Qa and t8 have the same meanings 
as above. 

Scheme 33 
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[0070] In the formula, Q'‘‘, G21 and t8 have the same mean 
ings as above; and DPPA means diphenylphosphorylaZide. 
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Scheme 43 
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[0071] In the formula, Q'‘‘, G21 and t8 have the same mean 
ings as above; and DDQ means 2,3-dichloro-5,6-dicyano 
1,4-benzoquinone. 

[0072] Next, the compound (lb) of the present invention 
may be produced by various methods. Among them, typical 
methods are as folloWs. 
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[0073] 1) When Zb is a Single Bond 

(VIb) 

[0074] In the formula, Ab, Eb, T’, U’, vb, Wb, xb and Tb 
have the same meanings as above. It may be produced by 
reacting the sulfonic acid represented by the formula (Vb) or 
its reactive derivative With the compound represented by the 
formula (Vlb). 

[0075] As examples of the reactive derivative of the 
sulfonic acid (Vb), reactive derivatives generally utilized 
frequently such as sulfonyl halides, sulfonic acid anhydrides 
and N-sulfonylimidazolides may be proposed. Aparticularly 
preferable example is a sulfonyl halide. Although no par 
ticular limitation is imposed on the solvent to be used in the 
reaction, those Which dissolve the raW material and do not 
react With the raW material With ease are desirable. For 

example, pyridine, tetrahydrofuran, dioxane, benzene, ethyl 
ether, dichloromethane and dimethylformamide, or a mixed 
solvent of tWo or more solvents selected from these may be 

utilized. Also, in this reaction, in the case Where a free acid 
appears With the progress of the reaction as shoWn in the 
case of using a sulfonyl halide, the reaction is preferably run 
in the presence of a proper deoxidizer. Therefore, the use of 
a basic solvent such as pyridine is particularly preferable. 
When a neutral solvent is used, a basic substance such as an 

alkali carbonate and an organic tertiary amine may be added. 
It is needless to say that usable solvents are not limited to 

these exempli?ed solvents. Although this reaction generally 
proceeds at room temperature, the raW materials may be 
cooled or heated according to the need. The reaction time is 
generally 10 minutes to 20 hours but is optionally selected 
according to the type of raW material and the reaction 
temperature. 

[0076] In the case Where the amino group or the hydroxyl 
group is protected in the resulting product, a sulfonamide 
derivative (VIIb) having a free hydroxyl group or amino 
group can be obtained using a usual deprotecting method 
such as acid treatment, alkali treatment and catalytic reduc 
tion, as required. 
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[0077] 2) When Zb is —CO—NH— 

0 

Ab 

[0078] In the formula, Lb means chlorine atom or bromine 
atom; R17b represents a C1-C4 alkyl group or benZyl group; 
and Ab, Eb, Tb, Ub, Vb, Wb, Xb and Tb have the same 
meanings as above. 

[0079] It may be produced by reacting a compound rep 
resented by the formula (VIIIb) isocyanate With a sulfona 
mide compound represented by the formula (lXb). 

[0080] The reaction is run in Water or a Water-miscible 
non-reactive solvent such as tetrahydrofuran and acetone in 
the presence of abase such as sodium hydroxide, potassium 
hydroxide, lithium hydroxide, sodium methoxide and 
sodium hydride. The reaction is run at a temperature from 0° 
C. up to 100° C. and preferably about 20 to 30° C. 

[0081] Another preferable reaction is attained by a method 
in Which an amine represented by the formula (Xlb) is 
reacted With a carbamate represented by the formula (Xllb) 
obtained by reacting a sulfonamide represented by the 
formula (IXb) With a haloformate represented by the formula 
(XIIIb). 
[0082] The reaction betWeen the sulfonamide represented 
by the formula (lXb) With the haloformate represented by the 
formula (Xlllb) is run in a non-reactive solvent such as 
acetone, tetrahydrofuran and methyl ethyl ketone in the 
presence of an acid scavenger such as potassium carbonate, 
sodium carbonate, potassium hydroxide and sodium hydrox 
ide. The reaction is run at a temperature from about 30° C. 
to a re?uxing temperature. Next, the reaction betWeen the 
carbamate represented by the formula (Xllb) and the amine 
represented by the formula (Xlb) is run in an inert and 

Jan. 29, 2004 

high-boiling point solvent such as dioxane, toluene and 
diglym under heating at a temperature from about 50° C. to 
a re?uxing temperature. 

[0083] The amine compound represented by the formula 
(Vlb) or (Xlb) as the raW material of the sulfonamide or 
sulfonylurea-containing heterocyclic compound of the 
present invention may be produced using a combination of 
knoWn methods. 

[0084] For example, quinoline and isoquinoline deriva 
tives may be produced in the folloWing production steps. 
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-continued 
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\ / 
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[0085] In the formula wherein Ab, Ezb, G2b and R16b have 
the same meanings as above; and R18b means a C1-C4 alkyl 

group or benZyI group. 

12 
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-continued 

/ 

(XXb) 

[0086] In the formula, Ab and G2b have the same meanings 
as above. 

0 
—> 

R18bO C 
2 \g g R19b 

(XXIb) 

R18bO2CHN 
(XXIIb) 

_, 

/ 
R18bo2cHN 

(XXIIIb) 
R1 9b 

/ 
HZN 

(XXIVb) 

[0087] In the formula, R18b has the same meaning as 
above; and R19b means a C1-C4 alkyl group. 

NH 

(XXVIb) 
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-continued 
0 

/ \ N \ N 
—> —> 

/ / 
RISbOZCHN RZlb RISbOZCHN RZlb 
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(xxvnb) (xxvnrb) 
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\ N \ N 
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RISbOZCHN / RZlb RISbOZCHN / RZlb 
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\ N 

HZN / RZlb 
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(xxxrb) 

[0088] In the formula, R18b and E2b have the same mean 
ings as above; R20b and R21b respectively means hydrogen 
atom or a C1-C4 alkyl group; R22b represents a C1-C4 
alkoxy group, a phenoxy group or phenyl group Which may 
have a substituent, cyano group or an amino group Which 
may be substituted With a mono- or di-C1-C4 alkyl group; 
and E3b represents hydrogen atom, a halogen atom, a C1-C4 
alkoxy group, a phenoxy group or phenyl group Which may 
have a substituent, cyano group or an amino group Which 
may be substituted With a mono- or di-C1-C4 alkyl group. 

[0089] When the compound of the present invention is 
used as drugs, it is administered orally or parenterally. The 
dose of the compound differs depending on the degree of 
symptoms, the ages, sexes, Weights and a difference in 
sensitivity of patients, the administration method, the time of 
administration, administration interval, the features of drug 
preparations, prescription and types of drug preparations, the 
types of active ingredients etc. and no particular limitation 
is imposed on the dose. HoWever, the dose is generally 10 
to 6000 mg, preferably about 50 to 4000 mg and more 
preferably 100 to 3000 mg per day for an adult and the drug 
is generally administered at the de?ned dose in one to three 
protons a day. 

[0090] When preparing oral solid preparations, a ?ller and 
further, as required, a binder, a disintegrator, a lubricant, a 
colorant and a ?avoring agent Were added to a base drug and 
then the mixed drugs are made into tablets, coated tablets, 
granules, ?ne granules, poWders or capsule agents. 

[0091] As the ?ller, for example, lactose, cornstarch, sac 
charose, glucose, sorbitol, crystalline cellulose or silicon 

dioxide; as the binder, for example, polyvinyl alcohol, ethyl 
cellulose, methyl cellulose, gum arabic, hydroxypropyl cel 
lulose or hydroxypropylmethyl cellulose; as the lubricant, 
for example, magnesium stearate, talc or silica; as the 
colorant, those permitted to be added to drugs; and as the 
?avor, cocoa poWder, menthol, aromatic acid, peppermint 
oil, borneol, cinnamon poWder etc. is used. These tablets and 
granules may be provided With sugar coating or gelatin 
coating and in addition, may be properly coated as required. 

[0092] In the case of preparing injections, a pH regulator, 
a buffer, a suspending agent, a solubiliZer, a stabiliZer, an 
isotonic agent, a preservative etc. are added to a base drug 
according to the need and the mixture is then made into 
intravenous injections, subcutaneous injections or intramus 
cular injections by a usual method. At this time, these 
injections are occasionally made into freeZe-dried products. 

[0093] Examples of the suspending agent may include 
methyl cellulose, polysorbate 80, hydroxyethyl cellulose, 
gum arabic, traganth poWder, carboxymethyl cellulose 
sodium and polyoxyethylene sorbitan monolaurate. 

[0094] Examples of the solubiliZer may include polyoxy 
ethylene hydrogenated castor oil, polysorbate 80, nicotinic 
acid amide, polyoxyethylene sorbitan monolaurate, mac 
rogol and castor oil fatty acid ethyl ester. 

[0095] Also, examples of stabiliZers may include sodium 
sul?te and sodium methasul?te; and examples of the pre 
servative may include methyl paraoxybenZoate, ethyl 
paraoxybenZoate, sorbic acid, phenol, cresol and chlorocre 
sol. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0096] FIG. 1 shows, on the upper side, the results 
obtained by measuring the quantity of integrin expression 
after 48 hours when using a compound A(untreated and 0.05 
pig/ml) for human umbilical venous endothelial cells and, on 
the lower side, T/C expressed as % as to the effect of the 
compound A as compared with the untreated case. 

[0097] FIG. 2 shows the integrin expression inhibitory 
action of the compound A (0.05 pig/ml) on a human colonic 
cancer cell line (HCT116-C9) after 48 hours: the effect of the 
compounds A as compared with the untreated case is 

expressed as T/C (%). 

[0098] FIG. 3 shows the integrin expression inhibitory 
action of the compound A with a high concentration (0.5 
pig/ml and 5 pig/ml) on a human normal ?broblast cell line 
(WI38) after 48 hours: the effect of the compounds A as 
compared with the untreated case is expressed as T/C (%). 

[0099] FIG. 4 shows the integrin (x2 expression inhibitory 
action of each compound (0.5 pig/ml) on human umbilical 
cord endothelial cells (HUVEC) after 48 hours: the rate of 
the quantity of integrin (x2 expressed as compared with the 
untreated case is expressed as (%). (The name of each 
compound is shown by Synthetic Example number.) 

[0100] The effect of the compound of the present inven 
tion will be shown below by way of examples of pharma 
cological experiments. 

[0101] It is to be noted that the compound A in the 
examples of pharmacological experiments indicates the 
compound obtained in Synthetic Example 1. 

EXAMPLE 1 

[0102] Integrin Expression Inhibitory Action on a Human 
Umbilical Venous Endothelial Cells (HUVEC) 

[0103] Human umbilical venous endothelial cells 
(HUVEC) of 5><105 in number were seeded in a 75 cm2 cell 
culture bottle and then cultured using an EGM medium 
(Sanko Junyaku) at 37° C. in a CO2 incubator. Then, after 3 
hours, the EGM medium was exchanged for the same 
medium including compound A, which was then cultured for 
further 48 hours. Next, the cells were collected and washed 
with a bovine serum albumin-containing phophate buffer 
solution and the above buffer solution containing various 
anti-human integrin mouse antibodies was added to the cells 
and the solution containing cells was allowed to stand at 4° 
C. for 30 minutes. After washed, FITC connective anti 
mouse IgG antibody was added to the cells, which was then 
allowed to stand for 30 minutes and washed again. Next, the 
cells were ?xed and the amount of antibody connected per 
cell was measured as the amount of FITC by using a How 
cytometer. 

[0104] As shown in FIG. 1 described later, the compound 
A inhibited the expression of integrins (X2, (X3, (X5, (X6, otv, 
[31, [33 and [35 on the surface of the cell in a concentration 
of 0.05 pig/ml. 
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EXAMPLE 2 

[0105] Integrin Expression Inhibitory Action on a Human 
Colonic Cancer Cell Line (HCT116-C9) 

[0106] The integrin expression inhibitory action of the 
compound A on the above cells was examined in the same 
manner as in Example 1. 

[0107] As shown in FIG. 2 described later, the compound 
A inhibited the expression of integrins (X2, (X3, (X5, (X6, [31 
and [34 in a concentration of 0.05 pig/ml and in a concen 
tration of 0.5 pig/ml. 

EXAMPLE 3 

[0108] Integrin Expression Inhibitory Action on a Human 
Normal Fibroblast Cell Line (WI38) 

[0109] The integrin expression inhibitory action of the 
compound A on the above cells was examined in the same 
manner as in Example 1. 

[0110] As shown in FIG. 3 described later, the compound 
A having a higher concentration than in Examples 1 and 2 
slightly inhibited the expression of integrins (X2, (X3 and (X4, 
but had no in?uence on the expression of integrins (X1, (X5, 
(X6 and [31. 

[0111] As mentioned above, it is clear that the compound 
A inhibits the expression of integrin in endothelial cells and 
cancer cells but exerts almost no inhibitory action on normal 
?broblast cells. 

EXAMPLE 4 

[0112] Antiangiogenic Effect-1 

[0113] The inhibition degree of angiogenesis which was 
observed when aorta pieces of rat were incubated in collagen 
was de?ned as an antiangiogenic effect. That is, the aorta 
excised from male rat of Sprague-Dawley strain (10-12 
weeks age) was washed with a Hanks’ solution so that fat 
tissues around there were removed minutely. The aorta was 
incised to prepare pieces of 2 mm square and they were 
allowed to stand in a 24-well plate holding the endothelial 
cells upside. Then, 500 pl of neutraliZed Type I collagen 
(Cell Matrix Type I-A; manufactured by Nitta Gelatin) were 
poured over each well and allowed to stand at room tem 
perature for about 20 minutes in a clean bench to solidify the 
gel. After con?rming that the gel was solidi?ed, 500 pl of 
MCDB 131 medium (manufactured by Chlorella Kogyo) 
were added thereto followed by incubating in a CO2 incu 
bator (5% CO2) at37° C. On the next day, the culture 
medium was exchanged with 500 pl of MCDB 131 medium 
containing the test compound and the incubation was con 
tinued. After three days, the medium was again exchanged 
with 500 pl of MCDB 131 medium containing the test 
compound and, at the stage of the 7th day from the initiation 
of addition of the test compound, numbers of capillaries 
formed around the aorta were counted under a microscope. 
The solution containing the test compound was prepared in 
a three-fold dilution system where 10 pig/ml was the highest 
concentration. 

[0114] Inhibiting rate was calculated from the following 
formula and 50% inhibiting concentration (ICSO) for each 
test compound was determined. 

Inhibiting Rate (%)=(C—I)/C><1OO 
[0115] C: Numbers of capillaries when no compound 
was added 
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[0116] T: Numbers of capillaries When a compound 
Was added 

[0117] The compound according to the present invention 
shoWed an IC5O value of 0.05 to 3 pig/ml. 

EXAMPLE 5 

[0118] Antiangiogenic Effect-2 

[0119] 0.4 ml of type I collagen Was added to a 24-Well 
plate and solidi?ed. Human umbilical venous endothelial 
cells (HUVEC) of 8x104 in number Were seeded on the 
collagen and cultured overnight by using endotherial cells 
culture solution (Gibco BRL) containing 10 ng/ml EGF and 
20 ng/ml bFGF. Next, the supernatant Was removed and then 
0.4 ml of the same collagen Was overlaid. Aculture solution 
containing 1.5 ml of the compound AWas further added and 
the cells Were cultured for 4 days. Thereafter, the area of the 
formed tube Was measured quantitatively by image analysis. 

[0120] The IC5O of the compoundAWas 0.12 pig/ml. It Was 
con?rmed that an (X2 antibody had the same effect, but this 
effect Was not observed in the case of an (X5 antibody. 

EXAMPLE 6 

[0121] Antianigiogenic Effect-3 (in Vivo) 

[0122] The above activity Was evaluated using a method 
obtained by improving a mouse air capsule method (Saka 
moto et al., Cancer Res., 1, 55-57, 1986) in part. Speci?cally, 
a millipore ring (Nippon Millipore) Was sealed using a 0.22 
pm membrane ?lter (HAWPO, Nippon Millipore) to form a 
chamber. 1><107 human colic cancer cell strains (WiDr) 
Which Were suspended in a phosphoric acid buffer solution 
Were sealed into the chamber. Next, an air capsule Was 
formed on a subcutaneous site of the backside of a C57 

Black female mouse of 6 to 8 Weeks age and the foregoing 
chamber Was transplanted to the air capsule. The compound 
A Was orally administered after about 6 hours passed after 
the transplantation Was ?nished and afterWards administered 
in sequence once a day for 3 days. The erythrocytes of the 
mouse that Was labeled With 51Cr Was injected from the tail 
vein 4 days after the chamber Was transplanted. After one 
hour, the skin at the portion Which Was in contact With the 
chamber Was resected under anesthesia. After the skin Was 
froZen, only the portion Which Was in contact With the 
chamber Was separated precisely to measure the amount of 
blood by using y counter. Then, a value obtained by sub 
tracting the amount of blood measured in the case of the 
chamber including no cancer cell from the above amount of 
blood Was determined as the amount of angiogenesis. In the 
experiment, the control groups consisted of 10 mice per 
group and the compound-administrated groups consisted of 
5 mice per group. 

[0123] If the results are evaluated by T/C (%): the amount 
of angiogenesis of the compound-administered groups/the 
amount of angiogenesis of the vehicle-administered groups>< 
100, the compound A had such an effect as T/C=53% at a 
dose of 50 mg/kg. 
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EXAMPLE 7 

[0124] Integrin (x2 Expression Inhibitory Action on a 
Human Umbilical Venous Endothelial Cells (HUVEC) 

[0125] Human umbilical venous endothelial cells 
(HUVEC) of 5><105 in number Were seeded in a 75 cm2 cell 
culture bottle and then cultured using an EGM medium 

(Sanko Junyaku) at 37° C. in a C02 incubator. Then, after 3 
hours, the EGM medium Was exchanged for the same 
medium including a compound of 0.5 pig/ml, Which Was then 
cultured for further 48 hours. Next, the cells Were collected 
and Washed With a bovine serum albumin-containing phos 
phate buffer solution and the above buffer solution contain 
ing an anti-human integrin (X2 mouse antibody Was added 
thereto and the solution Was alloWed to stand at 4° C. for 30 

minutes. After Washed, FITC connective anti-mouse IgG 
antibody Was added to the cells, Which Was then alloWed to 
stand for 30 minutes and Washed again. Next, the cells Were 
?xed and the amount of antibody connected per cell Was 
measured as the amount of FITC by using a How cytometer. 
The inhibitory action of each compound is shoWn by the 
ratio (%) of the amount of expression to that obtained in the 
untreated compound. The name of each compound is shoWn 
by Synthetic Example number. 

[0126] As shoWn in FIG. 4 described later, each com 
pound inhibited the expression of integrin (x2 on the surface 
of the cell in a concentration of 0.5 pig/ml. 

[0127] Compounds according to the present invention are 
disclosed concretely in JP-A 7-165708 and JP-A 8-231505. 
Further, Production Examples and Synthetic Examples of 
typical compounds of the compound of the present invention 
Will be given hereinbeloW. It is needless to say that the 
present invention is not limited only to these Examples. 

PRODUCTION EXAMPLE 1 

[0128] Ethyl Pyruvate N-(5-methyl-2-nitrophenyl)hydra 
Zone 

[0129] 75.0 g (493 mmol) of 5-methyl-2-nitroaniline Was 
added to a mixed solution of 160 ml of Water and 170 ml of 
concentrated hydrochloric acid and the mixture Was stirred. 
To the mixture Was added dropWise 80 ml of an aqueous 
solution containing 36.0 g (517 mmol) of sodium nitrite at 
—20° C. The reaction solution Was added to a solution 
obtained by dissolving ethyl 2-methylacetoacetate in 100 ml 
of ethanol and then adding 200 ml of a 12N aqueous 
potassium hydroxide thereto, at —20° C. over 30 minutes 
under stirring. After stirring at the same temperature for 30 
minutes, 100 ml of concentrated hydrochloric acid Was 
added thereto. The resulting precipitates Were collected by 
?ltration, Washed With Water and dried under reduced pres 
sure overnight. Amixed solution of diethyl ether and hexane 
Was added thereto and the crystals Were collected by ?ltra 
tion, to give 130 g of the title compound. 

[0130] 1H-NMR(DMSO-d6) 0 (ppm): 1.29 (3H, t, J=7.2 
HZ), 2.16 (3H, s), 2.40 (3H, s), 4.25 (2H, q, J=7.2 HZ), 
6.91 (1H, dd, J=8.8, 2.0 HZ), 7.63 (1H, s), 8.07 (1H, d, 
J=8.8 HZ), 10.69 (1H, s) 
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PRODUCTION EXAMPLE 2 

[0131] Ethyl 4-methyl-7-nitro-1H-indole-2-carboxylate 

[0132] To a xylene suspension (250 ml) of 25.0 g (94.2 
mmol) of the compound of Production Example 1 Was added 
100 g of polyphosphoric acid, followed by heating under 
re?ux for 3 hours. Under ice-cooling, to the reaction mixture 
Were added 80 ml of Water and 300 ml of ethyl acetate. The 
insoluble matters Were ?ltered off and Washed With 1.5 l of 
ethyl acetate, and the ?ltrate Was extracted With ethyl 
acetate. The organic layer Was successively Washed With an 
aqueous saturated sodium bicarbonate, Water and brine, 
dried over magnesium sulfate and concentrated to dryness. 
To the residue Was added a mixed solution of tert-butyl 
methyl ether and hexane, and the crystals Were collected by 
?ltration, to give 11.1 g of the title compound. 

[0133] 1H-NMR(DMSO-d6) 6 (ppm): 1.35(3H, t, J=7.2 
HZ), 2.65(3H, s), 4.38(2H, q, J=7.2 HZ), 7.16(1H, d, 
J=8.4 HZ), 7.51(1H, s), 8.19(1H, d, J=8.4 HZ), 
11.29(1H, br s) 

PRODUCTION EXAMPLE 3 

[0134] 4-Methyl-7-nitro-1H-indole-2-carboxylic Acid 

[0135] 150 ml of a 1 N aqueous sodium hydroxide Was 
added to a tetrahydrofuran solution (150 ml) containing 11.0 
g (44.3 mmol) of the compound of Production Example 2, 
followed by heating under stirring at 80° C. for 30 minutes. 
The reaction solution Was concentrated and 40 ml of 5N 
hydrochloric acid Was added to the residue under ice-cooling 
to adjust the solution to pH 1. The resulting precipitates Were 
collected by ?ltration and Washed With Water. The precipi 
tates Were dissolved in 300 ml of tetrahydrofuran, and the 
mixture Was extracted With ethyl acetate. The organic layer 
Was Washed With brine, dried over magnesium sulfate and 
concentrated to dryness, to give 9.60 g of the title com 
pound. 

[0136] 1H-NMR(DMSO-d6) 6 (ppm): 2.62 (3H, s), 7.13 
(1H, d, J=8.0 HZ), 7.42 (1H, s), 8.15 (1H, d, J=8.0 HZ), 
11.00 (1H, br s) 

PRODUCTION EXAMPLE 4 

[0137] 4-Methyl-7-nitro-1H-indole 

[0138] 9.58 g (43.5 mmol) of the compound of Production 
Example 3 Was dissolved in 60 ml of 1,3-dimethyl-2 
imidaZolidinone. To the mixture Was added 1.04 g (4.35 
mmol) of basic copper carbonate, folloWed by heating under 
stirring at 180° C. for 4 hours. 120 ml of ethyl acetate Was 
added to the reaction solution under ice-cooling, the 
insoluble matters Were ?ltered off, and the ?ltrate Was 
extracted With ethyl acetate. The organic layer Was succes 
sively Washed With Water and brine, dried over magnesium 
sulfate and concentrated. Then, the residue Was puri?ed by 
silica gel column chromatography, to give 4.87 g of the title 
compound. 

[0139] 1H-NMR (DMSO-d6) 6 (ppm): 2.59 (3H, s), 
6.74 (1H, s), 7.03 (1H, d, J=8.4 HZ), 7.48(1H, s), 
8.00(1H, d, J=8.4 HZ), 11.86(1H, br s) 

Jan. 29, 2004 

PRODUCTION EXAMPLE 5 

[0140] 3—Formyl-4-methyl-7-nitro-1H-indole 

[0141] 1.5 ml (16.1 mmol) of phosphorous oxychloride 
Was added to 12 ml (154 mmol) of dimethylformamide at 0° 
C. in nitrogen atmosphere, folloWed by stirring at the same 
temperature for 20.5 hours. A dimethylformamide solution 
(20 ml) containing 2.0 g (11.4 mmol) of the compound of 
Production Example 4 Was added thereto at 0° C., folloWed 
by heating under stirring at 90° C. for 21 hours. 100 ml of 
a 1N aqueous sodium hydroxide Was added to the reaction 
solution under ice-cooling, and the mixture Was extracted 
With ethyl acetate. The organic layer Was successively 
Washed With Water and brine, dried over magnesium sulfate 
and concentrated to dryness. A mixed solution of tert-butyl 
methyl ether and hexane Was added to the residue, and the 
crystals Were collected by ?ltration, to give 2.23 g of the title 
compound. 

[0142] 1H-NMR(DMSO-d6) 6 (ppm): 290(3H, s), 
7.21(1H, d, J=8.4 HZ), 8.11(1H, d, J=8.4 HZ), 839(1H, 
s), 10.01(1H, s), 12.71(1H, br s) 

PRODUCTION EXAMPLE 6 

[0143] 3—Cyano-4-methyl-7-nitro-1H-indole 

[0144] 2.21 g (10.8 mmol) of the compound of Production 
Example 5 Was dissolved in 100 ml of dimethylformamide, 
folloWed by adding 900 mg (13.0 mmol) of hydroxylamine 
hydrochloride and 1.05 ml (13.0 mmol) of pyridine. After 
heating under stirring at60° C. for 40 minutes, 1,1-carbon 
yldiimidaZole (53.9 mmol) Was added to the reaction solu 
tion under ice-cooling. After heating under stirring at 60° C. 
for further 30 minutes, 3.0 ml (21.5 mmol) of triethylamine 
Was added to the reaction solution and the mixture Was 
heated under stirring at the same temperature for further one 
hour. 50 ml of ice-Water Was added to the reaction mixture 
solution under ice-cooling, and the mixture Was extracted 
With ethyl acetate. The organic layer Was successively 
Washed With Water and brine, dried over magnesium sulfate 
and concentrated to dryness. A mixed solution of tert-butyl 
methyl ether and hexane Was added to the residue and the 
crystals Were collected by ?ltration, to give 1.95 g of the title 
compound. 

[0145] 1H-NMR(DMSO-d6) 6 (ppm): 2.78 (3H, s), 7.22 
(1H, d, J=8.0 HZ) 8.14 (1H, d, J=8.0 HZ), 8.41 (1H, s), 
12.76 (1H, br s) 

PRODUCTION EXAMPLE 7 

[0146] 7-Bromo-4-methyl-1H-indole 

[0147] 1 l (1 mol) of a tetrahydrofuran solution containing 
1.0 M vinylmagnesium bromide Was added to a tetrahydro 
furan solution (300 ml) containing 65.0 g (301 mmol) of 
2-bromo-5-methylnitrobenZene at —60° C. under stirring for 
one hour in nitrogen atmosphere. An aqueous saturated 
ammonium chloride and ethyl acetate Were added to the 
reaction mixture solution, and the insoluble matters Were 
?ltered off. The ?ltrate Was dried over magnesium sulfate 
and concentrated. Then, the residue Was puri?ed by silica gel 
column chromatography, to give 35.5 g of the title com 
pound. 
































































































