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54) 4,1-BENZOXAZEPINES, THEIR ANALOGUES, AND THEIR USE

AS SOMATOSTATIN AGONISTS

(57) L mvention concerne un compose de formule (1),
dans laquelle le noyau A est un noyau hydrocarbone¢
aromatique ou un novau heétérocyclique aromatique
¢ventuellement substitue; le noyau B est un noyau
hydrocarbon¢ aromatique ou un noyau heterocyclique
aromatique ¢ventuellement substitue; 7 est un groupe
cyclique ou un groupe hydrocarbon¢ lincaire

¢ventuellement substitue; R1 est un atome d’hydrogene,
un groupe hydrocarbon€ ou un noyau héteérocyclique

¢ventuellement substitu¢; R™ est un groupe amino
¢ventuellement substitue; D est une liaison ou un groupe
hydrocarbon¢ divalent ¢ventuellement substitue; E est
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(1)

(b)

(57) The present 1mnvention provides a compound of
formula (I), wherein ring A 1s an optionally substituted
aromatic hydrocarbon ring or aromatic heterocyclic ring;
ring B 1s an optionally substituted aromatic hydrocarbon
ring or aromatic heterocyclic ring; Z 1s an optionally

substituted cyclic group or linear hydrocarbon group; R
1s a hydrogen atom, an optionally substituted

hydrocarbon group or heterocyclic ring; R™ 1s an
optionally substituted amino group; D 1s a bond or an
optionally substituted divalent hydrocarbon nng:; E 1s a

bond, -CONRY)-, -NRYHCO-, -NRP)CONRS)-
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une liaison, CONR?Y). NRHCO. NRPCONRS),
NRYCOo0. N(Re)Soz, c00. NRY, 0. s, S0, SO, et

formules (a) ou (b) (ou R% Rb, R" Rd, R et Rf sont un

atome d hydrogene ou un groupe hydrocarbone substitue
¢ventuellement divalent); G est une liaison ou un groupe
hydrocarbon¢ €ventuellement substitue; L est un groupe
divalent; le noyau B peut former un novau
heterocyclique contenant de 1'azote, condense€, non
aromatique, ¢ventuellement substitu¢, par combinaison

avec R2; X est deux atomes d’hydrogene, un atome
d’oxygene ou un atome de soufre; ........ est une liaison
simple ou une double liaison, et Y est un atome d’azote
quand ........ est une double liaison, ou bien un atome

d’oxygene, N(R4) (ou R4 est un atome d’hydrogene, un
oroupe hydrocarbone €ventuellement substitu€¢ ou un
groupe acyle) ou S(O)n (ou n est O, 1 ou 2)

quand est une liaison simple; ou un de ses sels.
Ces composes et leurs sels ont une action agoniste des
recepteurs de la somatostatine.
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NRYHYCOO-, -NRSSO,-, -CO0-, -NRY-, -0-, -s-.

-SO-, -SOA-, and formula (a) or (b) (1n which RY, Rb, R,

d

2

RY R" and Rf are respectively a hydrogen atom or an
optionally substituted hydrocarbon group); G 1s a bond
or an optionally divalent substituted hydrocarbon group;
L 1s a divalent group; ring B may form an optionally
substituted non-aromatic condensed nitrogen-containing

heterocyclic ring by combining with R2; X 15 two
hydrogen atoms, an oxygen atom or a sulfur
atom; 1s a single bond or a double bond, and Y
1S a nitrogen atom when 1s a double bond, or

an oxygen atom, -N(R4)-, (1n which R4 1s a hydrogen
atom, an optionally substituted hydrocarbon group or an
acyl group) or S(O)n (n which n 1s 0, 1 or 2)

when ........ 1sa single bond, or a salt thereof, which
have somatostatin receptor agonistic action.
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(54) Title: 4,1-BENZOXAZEPINES, THEIR ANALOGUES, AND THEIR USE AS SOMATOSTATIN AGONISTS

(1)

(57) Abstract

The present invention provides a compound of formula (I), wherein ring A is an optionally substituted aromatic hydrocarbon ring or
aromatic heterocyclic ring; ring B is an optionally substituted aromatic hydrocarbon ring or aromatic heterocyclic ring; Z 1s an optionally
substituted cyclic group or linear hydrocarbon group; R! is a hydrogen atom, an optionally substituted hydrocarbon group or heterocyclic
ring; R? is an optionally substituted amino group; D is a bond or an optionally substituted divalent hydrocarbon ring; E is a bond,
~CON(R¥)—, ~N(R3)CO-, -N(RP)CON(R®)-, -N(RHCOO-, -N(R®)SO;3-, ~COO-, -N(Rf)-, -O~, -8, -SO-, -SO2~, and formula (a) or
(b) (in which R2, Rb, R¢, R4, R¢ and Rf are respectively a hydrogen atom or an optionally substituted hydrocarbon group); G is a bond
or an optionally divalent substituted hydrocarbon group; L is a divalent group; ring B may form an optionally substituted non-aromatic
condensed nitrogen—containing heterocyclic ring by combining with R%; X is two hydrogen atoms, an oxygen atom or a sulfur atom;
is a single bond or a double bond, and Y is a nitrogen atom when ......... is a double bond, or an oxygen atom, -N(R4)—, (in which R4 is
a hydrogen atom, an optionally substituted hydrocarbon group or an acyl group) or S(O), (in whichn 1s O, 1 or 2) when ......... 1S a single

bond, or a salt thereof, which have somatostatin receptor agonistic action.
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Description

Technical field

This invention relates to novel condensed cyclic
compounds having somatostatin receptor agonistic
activity, a process for producing their compounds and a
pharmaceutical composition characterized by containing
then.

Background art

Somatostatin was first isolated from ovine
hypothalamic tissues as a peptide (SST-14) consisting
of 14 amino acids having inhibitory action on the
secretion of growth hormone. At present, a
somatostatin (SST-28) consisting of 28 amino acids has
also been isolated. This somatostatin is a brain-gut
peptide widely distributed not only in the hypothalamus
but also in other organs such as cerebrum, limbic
system, spinal cord, vagus nerve, autonomic nerve
nodule, gastrointestinal mucosa and islets of
Langerhans in the pancreas. It inhibits the secretion
of pituitary/gastrointestinal hormones such as growth
hormones, thyroid-stimulating hormones, gastrin,
insulin and glucagon. It also inhibits the secretion
of gastric acid, pancreatic exocrine secretion and
movement/blood flow of the intestines.

As somatostatin receptors have so far been made
known Types 1 to 5 (SSTR1, SSTR2, SSTR3, SSTR4 and
SSTR5). They have been recognized to show different
expressions in each part of the central and peripheral
regions [Life Sciences, Vol. 57, No. 13, pl249 (1995)].

At present, compounds analogous to the peptide-
form somatostatins having specific hormone-inhibitory
actions are under clinical development.

Condensed 4, l-benzoxazepine compounds having a
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substituent at the 3-position have been published in

- Chem. Pharm. Bull. 34 (1), pl40-149 (1986), official

gazettes of Japanese Published Unexamined Patent
Application No. S57(1982)-35576, Japanese Published
Unexamined Patent Application No. H6(1994)-
239843 (corresponding to EP-A-0567026), Japanese
Published Unexamined Patent Application No. H7(1995)-
179429 (corresponding to EP-A-0645378), Japanese
Published Unexamined Patent Application No. H7(1995) -
179444 (corresponding to EP-A-0645377), Japanese
Published Unexamined Patent Application No. H7(1995)-
267939, WO093/07129, W096/09827, Japanese Published
Unexamined Patent Application No. H8(1996)-259447,
Japanese Published Unexamined Patent Application No.
H8(1996)-157369.

2,3,4,5-Tetrahydro-2-oxo(or thioxo)-1H-1,4-
condensed diazepine compounds having substituents at
the 3- and 5-positions were published in J. Org. Chem.,
38(20), 1973.

4,1-Benzoxazepine compounds having substituents at
the 3- and 5-positions were published in Japanese
Published Unexamined Patent Application No. H8(1996) -
259447, W096/09827.

Disclosure of the invention

The compounds now under development as
Ssomatostatin receptor agonists are peptide-form
compounds. They have therefore many problems in
various aspects such as duration of efficacy, dosing
method, specificity and adverse drug reactions. 1In
order to solve these problems, it is of great
significance to originate and develop a non-peptide-
form compound having an excellent somatostatin receptor
agonistic action.

The present inventors have conducted extensive

studies, in view of the above circumstances, to
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L L LA LR S AR R L L T )

synthesize compounds represented by the following

- formula (I) or salts thereof for the first time. It is

characterized by the chemical structure in which an
amino group is bound via a divalent radical with the

aromatic ring B in the formula (I):

L—R*

=Y (1)

N
R

wherein ring A is an optionally substituted aromatic

hydrocarbon ring or an optionally substituted aromatic

heterocyclic ring,

ring B is an optionally substituted aromatic

hydrocarbon ring or an optionally substituted aromatic
heterocyclic ring,

Z 1s an optionally substituted cyclic group or an
optionally substituted linear hydrocarbon group,

R' is a hydrogen atom, an optionally substituted
hydrocarbon group or an optionally substituted
heterocyclic ring,

R’ is an optionally substituted amino group,

D 1s a bond or an optionally substituted divalent
hydrocarbon group,

E is a bond, -CON(R%)-, -N(R%)CO-,

-N(R")CON(R®)-, -N(R%)COO-, -N(R®)SO,-, -COO-, =-N(R%)-,
-0-, -S-, -S0O-, -50,-,

-—CO-—NQ— or —CO=N  N—
\__/

(in which RY, Rb, R, Rd, R® and R’ are respectively a

J

hydrogen atom or an optionally substituted hydrocarbon

group),
G 1s a bond or an optionally divalent substituted

hydrocarbon group,
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L 1s a divalent group,
ring B may form an optionally substituted non-
aromatic condensed nitrogen-containing heterocyclic
ring by combining with R’, and
5 X 1s two hydrogen atoms, an oxygen atom or a
sulfur atom,

......... ls a single bond or a double bond, and

Y 1s a nitrogen atom when 7 1s a double bond,
Or an oxygen atom, -N(Rﬁ)- (in which R' is a hydrogen
10 atom, an optionally substituted hydrocarbon group or an

acyl group) or S(0), (in which n is 0, 1 or 2) when

......... is a single bond, or a salt thereof, and where
the compounds have excellent properties as drugs with
their specific chemical structures, such as,

15 unexpectedly preferred somatostatin receptor agonistic
action with low toxicity. The present invention has
been completed based on these findings.

Namely, the present invention relates to
1) the above-mentioned compound (I) or a salt thereof,

20 2) a compound described in the above item 1, wherein 2
1s an optionally substituted cyclic group, G is an
optionally divalent substituted hydrocarbon group and
ring B does not form a non-aromatic condensed nitrogen-
containing heterocyclic ring by combining with R?,

25 3) a compound described in the above item 2, wherein Y

is a nitrogen atom when = 1s a double bond, or an
oxygen atom or -N(R(')- (1n which R’ is a hydrogen atom,

an optionally substituted hydrocarbon group or an acyl

group) when o . 1s a single bond,

30 4) a compound described in the above item 1, wherein

......... 1s a single bond,

5) a compound described in the above item 1, wherein

ring B is an optionally substituted benzene ring,

6) a compound described in the above item 1, wherein
35 ring B is an optionally substituted aromatic

heterocyclic ring,
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7) a compound described in the above item 1, wherein
ring B is a benzene ring or a thiophene ring,

8) a compound described in the above item 1, wherein
ring A 1s an optionally substituted benzene ring,

9) a compound described in the above item 1, wherein
ring A 1s a benzene ring which may be substituted with
halogen, hydroxy or C,. alkoxy,

10) a compound described in the above item 1, wherein

R' is an optionally substituted hydrocarbon group,

11) a compound described in the above item 1, wherein
R' is a C,.¢ alkyl group or a C,.,, aralkyl group, which
may be substituted with hydroxy, phenyl or amino which
may be substituted with C, alkyl-carbonyl or C,,

alkylsulfonyl,

12) a compound described in the above item 1, wherein X
1S an oxygen atom,

13) a compound described in the above item 1, wherein Y
1S an oxygen atom,

14) a compound described in the above item 1, wherein L
is a hydrocarbon group which may be mediated by -0-

or -S- and may be substituted,

15) a compound described in the above item 1, wherein L
1is a C,, alkylene group,

16) a compound described in the above item 1, wherein 2
1s an optionally substituted phenyl group,

17) a compound described in the above item 1, wherein 2
is a phenyl group which is substituted with halogen,
18) a compound described in the above item 1, wherein D
1s an optionally substituted divalent hydrocarbon
group.

19) a compound described in the above item 1, wherein D
is a C,, alkylene group,

20) a compound described in the above item 1, wherein E
is -CON(R")- (in which R" is a hydrogen atom or an
optionally substituted hydrocarbon group),

21) a compound described in the above item 1, wherein E
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1s -CONH-,
- 22) a compound described in the above item 1, wherein G
is a C; ¢ alkylene group,

23) a compound described in the above item 1, wherein

5 R’ is an unsubstituted amino group,

24) a compound described in the above item 1, wherein

ring B forms a tetrahydroisoquinoline ring by combining

with R?,

25) a compound described in the above item 1, wherein
10 ring A is an optionally substituted benzene ring, ring

B 1s an optionally substituted benzene ring, Z is an

optionally substituted phenyl group, D is a C,,
alkylene group, G is a C, alkylene group, R' is an
optionally substituted hydrocarbon group, R° is an

15 unsubstituted amino group, E is -CONH-, L is a C,6

alkylene group, X is an oxygen atom,

......... 1s a single bond and Y is an oxygen atom,

26) a compound described in the above item 25, wherein

ring A is a benzene ring which may be substituted with
20 halogen, hydroxy or C,, alkoxy, ring B is a benzene

ring, 2 is a phenyl group which may be substituted with
halogen and R' is a C;.14 aralkyl group which may be

substituted with hydroxy, phenyl or amino which may be
substituted with C, ¢ alkyl-carbonyl or Ci¢
25 alkylsulfonyl,
27) a compound described in the above item 1, wherein
ring A is an optionally substituted benzene ring, ring
B 1s an optionally substituted aromatic heterocyclic
ring, 2 is an optionally substituted phenyl group, D is
30 a C, ¢ alkylene group, G is a C,, alkylene group, R is
an optionally substituted hydrocarbon group, R’ is an

unsubstituted amino group, E is -CONH-, L is a C,

alkylene group, X is an oxygen atom, 18 a single
bond and Y is an oxygen atom,

35 28) a compound described in the above item 27, wherein
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ring A i1s a benzene ring which may be substituted with

~halogen, hydroxy or C,, alkoxy, ring B is a thiophene

ring, Z is a phenyl group which may be substituted with
halogen and R is a C,_;, aralkyl group which may be

substituted with hydroxy, phenyl or amino which may be
substituted with C,  alkyl-carbonyl or C,_

alkylsulfonyl,

29) a compound described in the above item 1, wherein
ring A is a benzene ring which may be substituted with
halogen, hydroxy, C, alkoxy, halogeno-C, alkoxy, C,_,
aralkyloxy, benzoyl-C, ¢ alkoxy, hydroxy-C,, alkoxy, C,.
alkoxy-carbonyl-C, ( alkoxy, C,; ,, cycloalkyl-C, alkoxy,
imidazol-1-yl-C, , alkoxy, C,.,, aralkyloxy-carbonyl-C,_,
alkoxy or hydroxyphenyl-C, alkoxy,

ring B is a benzene ring or a thiophene ring,
which may be substituted with C,  alkoxy, or a

tetrahydroisoquinoline ring by combining with R®,

Z 1s a Cq4y4 aryl group, a C;., cycloalkyl group, a
piperidyl group, a thienyl group, a furyl group, a
pyridyl group, a thiazolyl group, an indolyl group or a
C,.¢ alkyl group, which may have 1 to 3 substituents
selected from halogen, formyl, halogeno-C, alkyl, C,
alkoxy and C, 4 alkoxy~-carbonyl, oxo and pyrrolidinyl

D 1s a C,¢4 alkylene group,

G 1s a bond or a C, 4 alkylene group which may have
phenylene and which may be substituted with phenyl,

R' is a hydrogen atom, a C,, alkyl group, a C,,
alkenyl group, a Cq¢.,, aryl group or a C, ,, aralkyl
group, which may be substituted with (l)halogen,

(2)nitro, (3)amino which may have 1 to 2 substituents

selected from C, , alkyl which may be substituted with
Ci.¢ alkyl-carbonyl, benzyloxycarbonyl and C,

alkylsulfonyl, (4)hydroxy which may be substituted with
(1)C,.s alkyl which may be substituted with hydroxy, C,
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alkyl-carbonyl, carboxy or C,, alkoxy-carbonyl,

- (11)phenyl which may be substituted with hydroxy,
(1ii)benzoyl or (iv)mono- or di-C, alkylamino-
carbonyl, (5)C;4 cycloalkyl, (6)phenyl which may be

5 substituted with hydroxy or halogeno-C, alkyl, or
(7)thienyl, furyl, thiazolyl, indolyl or
benzyloxycarbonylpiperidyl,

R’ is (1) an unsubstituted amino group, (2) a
piperidyl group or (3) an amino group which have 1 to 2
10 substitutents selected from (i) benzyl, (ii) C,_, alkyl
which may be substituted with amino or phenyl, (1ii)
mono- or di-C,, alkyl-carbamoyl, (iv) C, alkoxy-
carbonyl, (v) C, 4 alkyl-sulfonyl, (vi)
piperidylcarbonyl and (vii) C,¢ alkyl-carbonyl which
15 may be substituted with halogen or amino,
E is a bond, -CON(R%)-, -N(R*)CO-,
-N(R’)CON(R°)-, -COO-,

-—CO-—NQ or —CO—N N —
\__/

20 ;
in which R®, R’ and R® is a hydrogen atom or a C, alkyl
group,
L is a C;¢ alkylene group which may be mediated by
-O- and may be substituted with C, alkyl,

25 X is an oxygen atom, and

......... 1s a single bond or a double bond, and

Y is a nitrogen atom when /= 1s a double bond,
Or an oxygen atom, —N(Rﬁy~ (in which R' is a hydrogen
atom, an optionally substituted hydrocarbon group or an

30 acyl group) or S(0), (in which n is 0, 1 or 2) when

......... 1S a single bond,
30) a compound described in the above item 1, which is
3,5-trans~-N-(2-fluorobenzyl)-5-(3-
aminomethylphenyl)-1-(4-biphenylmethyl)-7-chloro-2-oxo-
35 l1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetamide or a

B L ¥ R —
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salt thereof,

(3S,55)~N-(2-fluorobenzyl)-5-(3-
aminomethylphenyl)-7-chloro-1-neopentyl-2-oxo-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetamide or a salt
thereof,

3,S-trans~N~(2-fluorobenzyl)~5—(3—
aminomethylphenyl)-1~[2-(4-biphenyl)ethyl]}-7-chloro-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetamide or
a salt thereof,

3,5-trans-N-(2-fluorobenzyl)-5-(4-
aminomethylphenyl)-1-(4-biphenylmethyl)-7-chloro-2-oxo-
1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetamide or a
salt thereof,

3,5-trans-N-(2-fluorobenzyl)-5-(2-
aminomethylthiophen-5-yl)-1-(4-biphenylmethyl)-7-
chloro-2-oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-
acetamide or a salt thereof,

3,5-trans-N-(2-fluorobenzyl)-5-[3-[(1l-amino-1-
methyl)ethyl ]phenyl]}-1-(4-biphenylmethyl)-7-chloro-2-
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetamide or
a salt thereof,

3,5-trans~-N-(2-fluorobenzyl)-5-(3-
aminomethylphenyl)-7-chloro-1-(4-hydroxybenzyl)-2-oxo-
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetamide or a
salt thereof,

3,5-trans-N-(2-fluorobenzyl)-1-(4-
acetylaminobenzyl)-5-(3-aminomethylphenyl)-7-chloro-2-
oxo-1,2,3,5-tetrahydro~4,1-benzoxazepine-3-acetamide or
a salt thereof,

3,5-trans-N-(2-fluorobenzyl)-5-(3-
aminomethylphenyl)-7-chloro-1-(4-
methanesulfonylaminobenzyl)-2-ox0~-1,2,3,5-tetrahydro-
4,l-benzoxazepine-3-acetamide or a salt thereof,

3,5-trans-N-(2-fluorobenzyl)-5-(3-
aminomethylphenyl)-1-(4-biphenylmethyl)-2-oxo0-1,2,3,5-
tetrahydro-4,1-benzoxazepine-3-acetamide or a salt
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thereof,

3,5-trans-N~(2-fluorobenzyl)-5-(3-
aminomethylphenyl)-1-(4-hydroxybenzyl)-7-methyloxy-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetamide or

5 a salt thereof,

3;5-trans-N-(2-fluorobenzyl)-5-[4-[(l-amino-1-
methyl)ethyl Jphenyl]-1-(4-biphenylmethyl)-7-chloro-2-
oxo-1,2,3,5-tetrahydro-4, 1-benzoxazepine-3-acetamide or
a salt thereof,

10 3,5-trans-N-(2-fluorobenzyl)-5-(3-
aminomethylphenyl)-7-chloro-1-[2-(4-
hydroxyphenyl)ethyl]-2-oxo0-1,2,3,5-tetrahydro-4,1-
benzoxazepine-3-acetamide or a salt thereof,

3,5-trans-N-(2-fluorobenzyl)-5-(3-

15 aminomethylphenyl)-1-(4-biphenylmethyl)-7-hydroxy-2-
oxo-1,2,3,5~-tetrahydro-4,l1-benzoxazepine-3-acetamide or
a salt thereof, or

3,5-trans-N-(2-fluorobenzyl)-1-(4-biphenylmethyl)-
7*chloro-2—oxo—l,2,3,5—tetrahydro-5-(1,2,3,4-

20 tetrahydroisoquinolin-5-yl)-4,1-benzoxazepine-3-
acetamide or a salt thereof,

31) a process for producing the compound of the
formula:

25
(1)

30 wherein the symbols are as defined in claim 1, or a

salt thereof, which comprises reacting a compound of
the formula:
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wherein the symbols are as defined in claim 1, or a

salt thereof, with a compound of the formula:

wherein the symbols are as defined in claim 1, or a
salt thereof,

32) a pharmaceutical composition which comprises a
compound (I) described in the above item 1 or a salt
thereof in admixture with a pharmaceutically acceptable
carrier or excipient,

33) a pharmaceutical composition described in the above
item 32, which is a somatostatin receptor agonist,

34) a pharmaceutical composition described in the above
item 32, which i1s for treating or preventing diabetes,
obesity, diabetic complication or inveterate diarrhea,
35) use of a compound (I) described in the above item 1
or a salt thereof for manufacturing a pharmaceutical
composition,

36) use of a compound (I) described in the above item 1
or a salt thereof for manufacturing a pharmaceutical
composition which 1s a somatostatin receptor agonist,
37) use of a compound (I) described in the above item 1
or a salt thereof for manufacturing a pharmaceutical
composition for treating or preventing diabetes,
obesity, diabetic complication or inveterate diarrhea,
38) a method for activating somatostatin receptors in a
mammal which comprises administering an effective

amount of a compound (I) described in the above item 1
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or a salt thereof to said mammal,

- 39) a method for using a compound (I) described in the

above 1tem 1 or a salt thereof as somatostatin receptor
agonists in a mammal which comprises administering an

effective amount of a compound of claim 1 or a salt

thereof to said mammal, and

40) a method for treating or preventing diabetes,
obesity, diabetic complication or inveterate diarrhea
in a mammal which comprises administering an effective
amount of a compound (I) described in the above item 1
Or a salt thereof to said mammal.

In the formula mentioned above, ring A stands for
an optionally substituted aromatic hydrocarbon group or
an optionally substituted aromatic heterocyclic ring.
As ring A 1is preferably used, for example, an
optionally substituted aromatic hydrocarbon group is
used. Especially an optionally substituted benzene
ring is frequently used.

As saild "aromatic hydrocarbon group" represented
by ring A are mentioned aromatic hydrocarobons

consisting of 6 to 14 carbon atoms (for example, C,_,,

aryl such as benzene, naphthalene, anthracene and
phenanthrene). Especially benzene is frequently used.
As said "aromatic heterocyclic ring" represented
by ring A are mentioned, for example, monocyclic
aromatic heterocyclic ring and polycyclic aromatic
condensed heterocyclic ring. As said "monocyclic
aromatic heterocyclic ring" are mentioned 5- or 6-
membered monocyclic aromatic heterocyclic rings having
1 to 4 hetero atoms selected from nitrogen, oxygen and
sulfur in addition to carbon atoms. More specifically,
furan, thiophene, pyrrole, oxazole, isooxazole,
thiazole, isothiazole, imidazole, pyrazole, 1,2,3-
oxadiazole, 1,2,4-oxadiazole, furazane, 1,2, 3-
thiadiazole, 1,2,4-thiadiazole, 1,3,4-thiadiazole,

1,2,3-triazole, 1,2,4-triazole, tetrazole, pyridine,
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pyridazine, pyrimidine and triazine are used for

- example. As said "polycyclic aromatic condensed

heterocyclic ring" are mentioned, for example, bi- or
tri-cyclic aromatic condensed heterocyclic ring which
1s formed by the condensation of the benzene ring and
said "monocyclic aromatic heterocyclic rings". More
specifically, benzofuran, isobenzofuran,
benzo[b]thiophene, indole, isoindole, 1H-indazole,
benzimidazole, benzoxazole, 1,2-benzoisoxazole,
benzthiazole, 1,2-benzisothiazole, 1lH-~-benzotriazole,
quinoline, isoquinoline, cinnolin, quinazoline,
quinoxaline, phthalazine, naphthylidine, purine,
pteridine, carbazole, a-carbolin, f-carbolin, y-
carbolin, acridine, phenoxazine, phenothiazine,
phenazine, phenoxathine, thianthrene, phenatrizine,
phenanthroline, indolidine, pyrrolo([l,2-b}pyridazine,
pyrazolo[1l,5-a]pyridine, imidazo{l,2-a]pyridine,
imidazo(l,5-a]pyridine, imidazo[l,2-a]pyridazine,
imidazo[l,2-a]pyrimidine, 1,2,4-triazolo[4,3-a]pyridine
and 1,2,4~triazolo[4,3-b]pyridazine are used for
example. As said "aromatic heterocyclic ring"
represented by ring A is preferably used, for example,
sald "monocyclic aromatic heterocyclic ring".
Especially, furan, thiophene and pyridine are
frequently used for example.

As the substituents that said "aromatic
hydrocarbon group", "aromatic heterocyclic ring" and
"benzene ring" may have are mentioned, for example,
halogen atom (for example, fluorine, chlorine, bromine
and iodine), C, alkyl (for example, methyl, ethyl,
propyl, butyl, sec-butyl, t-butyl and isopropyl),
halogeno-C, , alkyl (for example, C, alkyl groups
substituted with 1 to 5 said "halogen atoms" such as
trifluoromethyl), phenyl, benzyl, C,, alkoxy (for

example, methoxy, ethoxy, propoxy, butoxy, sec-butoxy,
t-butoxy and isopropoxy), halogeno-C, alkoxy (for
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example, C; ¢ alkoxy groups substituted with 1 to 5 said

"halogen atoms" such as trifluoromethoxy and

Chloropropyloxy), phenoxy, C,.;, aralkyloxy (for

example, benzyloxy, phenethyloxy and phenylpropyloxy),
5 formyloxy, C, alkyl-carbonyloxy (for example,

acetyloxy), C,s alkylthio (for example, methylthio,
ethylthio, propylthio, butylthio, sec-butylthio, t-
butylthio and isopropylthio), halogeno-C,_ alkylthio
(for example, C,, alkylthio groups substituted with 1

10 to 5 said "halogen atoms" such as trifluoromethylthio),
hydroxy, mercapto, cyano, nitro, carboxy, formyl, C,
alkyl-carbonyl (for example, acetyl and propionyl),
benzoyl, C,, alkoxy-carbonyl (for example,
methoxycarbonyl, ethoxycarbonyl and propoxycarbonyl),

15 phenoxycarbonyl, amino, mono- or di-C,., alkylamino (for
example, methylamino, ethylamino, dimethylamino and
diethylamino), formylamino, C,, alkyl-carbonylamino
(for example, acetylamino, propyonylamino and
butyrylamino), carbamoyl, mono- or di-C,_, alkyl-

20 Carbamoyl (for example, N-methylcarbamoyl, N-

ethylcarbamoyl, N,N-dimethylcarbamoyl and N,N-
diethylcarbamoyl), sulfo, C,, alkylsulfonyl (for

example, methylsulfonyl, ethylsulfonyl and
propylsulfonyl), benzoyl-C,, alkoxy (for example,

25 hydroxyethyloxy), hydroxy-C,  alkoxy (for example,
hydroxyethyloxy), C,. alkoxy-carbonyl-C, ¢ alkoxy (for
example, methoxycarbonylmethyloxy), Ci.1s Cycloalkyl-C,_
alkoxy (for example, cyclohexylmethyloxy), imidazol-1-
yl-C, ¢ alkoxy (for example, imidazol-l—ylpropyloxy); Ci.

30 14, aralkyloxy-carbonyl-C,, alkoxy (for example,
benzyloxycarbonylmethyloxy), hydroxyphenyl-C,  alkoxy
(for example, [3-(4~-hydroxyphenyl)propyl Joxy), Cio14
aralkyloxy-carbonyl (for example, benzyloxy-carbonyl),
mono- or di-C, ¢ alkylamino-C, , alkoxy (for example,

35 methylaminomethoxy, ethylaminoethoxy,

Imaa mr— ey
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dimethylaminomethoxy) and mono- or di-C, alkylamino-

- carbonyloxy (for example, methylaminocarbonyloxy,

ethylaminocarbonyloxy, dimethylaminocarbonyloxy).
Especially, said "halogen atom" is frequently used.
Said "aromatic hydrocarbon ring", "aromatic
heterocyclic ring" and "benzene ring" may have 1 to 4
substituents selected from their substituents.

A preferable example of ring A is an optionally
substituted benzene ring and more preferably, a benzene
ring which may be substituted with halogen, hydroxy,
C,.s alkoxy, halogeno-C, alkoxy, C, ,, aralkyloxy,
benzoyl-C,, alkoxy, hydroxy-C,, alkoxy, C,, alkoxy-
carbonyl-C, ¢ alkoxy, C,.,, cycloalkyl-C,, alkoxy,
imidazol-1-yl-C, ¢ alkoxy, C;.,, aralkyloxy-carbonyl-C,_
alkoxy or hydroxyphenyl-C, . alkoxy. The most

preferable examples of ring A are a benzene ring which
may be substituted with halogen(preferably, chlorine
and etc.), hydroxy or C, ¢ alkoxy(preferably, methoxy
and etc.).

Preferable position of substituents for ring A is
7- or B- position.

Preferable number of substituents for ring A is 1
or 2.

In the formula mentioned above, ring B stands for
an optionally substituted aromatic hydrocarbon group or
an optionally substituted aromatic heterocyclic ring.
As ring B, an optionally substituted aromatic
hydrocarbon group is preferably used for example.
Especially an optionally substituted benzene ring is
frequently used.

As said "aromatic hydrocarbon groups" represented
by ring B are mentioned, for example, an aromatic
hydrocarbon group consisting of 6 to 14 carbon atoms

(C¢.1, aryl groups of, for example, benzene,

naphthalene, anthracene and phenanthrene). Especially
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benzene is frequently used.

As sald "aromatic heterocyclic ring" represented
by ring B are mentioned, for example, monocyclic
aromatic heterocyclic rings and polycyclic aromatic
condensed heterocyclic rings. As said "monocyclic
aromatic heterocyclic ring" are mentioned 5- or 6-
membered monocyclic aromatic heterocyclic rings having
1 to 4 hetero atoms selected from nitrogen, oxygen and
sulfur in addition to carbon atoms. More specifically,
furan, thiophene, pyrrole, oxazole, isocoxazole,
thiazole, isothiazole, imidazole, pyrazole, 1,2, 3-
oxadiazole, 1,2,4-oxadiazole, furazane, 1,2,3-
thiadiazole, 1,2,4-thiadiazole, 1,3,4-thiadiazole,
1,2,3-triazole, 1,2,4-triazole, tetrazole, pyridine,
pPyridazine, pyrimidine and triazine are used for
example. As said "polycyclic aromatic condensed
heterocyclic ring" are ment<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>