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1. A quinoline derivative represented by the formula

(I):

(R'" ) =

\

N

[wherein R! represents a group selected from a halogen
atom, a lower alkyl group, a halogenc-lower alky. group, a
lower alkoxy group, a halogeno-lower alkoxy group, & lower
alkylthio group and a halogeno-lower alkylthio group, m
represents 0 or an integer of 1 to 4 and when m is 2 to 4,
Rls may be different from each other.

R? represents a group selected from a halogen atom, a

hydroxyl group, a nitro group, & cyano gr 5. a carbamoyl

O
™

group, a carboxy group, a tetrazol-3-yl group, a lower
alkyl group or a lower alkoxy Jroup or & lower alkylthio
group which may be substituted by carboxy or tetrazol-5-vyl,

and an alkanovl-lower alkyl group, n represents 0 or an
.2
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integer of 1 to 4 and when n is 2 to 4, R?s may be differ-
ent from each other.
X represents an oxygen atom, & sulfur actom, & methyl-
ene group, & formula of =CH- or a Zormula of =N-0-.
represents a straight or

o v
esents a carboxy group, a tetrazol-S5-yl group,

~3
~
( D

a (tetra

(\)

-5-yl)aminccarbonyl group, a (tetrazol-5-vl)-
carbonvylamino group, a formula cfi -NH-CO- R3, a
—NH—SDZ—R3 or a formula of “CO“NH—SOQ—R (wherein RS> repre-
sents a lower alkyl group which may be substituted by a
halogen, or a phenyl group which may be substituted by a
halogen, a lower alkyl, a halogeno-lower alkyl, a lower
alkoxy, a halogeno-lower alkoxy, nitro, cyano, carboxy or tetrazol-5-yl).

p represents O or 1.

------ ------ represents a single bond or a double bond], and a salt thereof.

2. The quinoline derivative according to Claim 1, wherein R! is a group selected
from fluorine, chlorine, methyl, ethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy and 2,2,2-trifluoroethoxy and m is 0, 1 or 2, and R? is
a group selected from cyano, carbamoyl, fluorine, chlorine, bromine, methyl, ethyl,
methoxy, ethoxy, methylthio, ethylthio, carboxy, tetrazol-5-yl, carboxymethyl, 2-
carboxyethyl, carboxymethoxy, 2-carboxyethoxy, carboxymethylthio, 2-carboxyethylthio,
(tetrazol-5-yl)methyl,  2-{tetrazol-S-yl)ethyl,  (tetrs=ol-5-y)methoxy,  2-(tetrazol-5-
yhethoxy, (tetrazol-5-yl)methylthio, 2-(tetrazol-5-ylethylthio, 2-acetylethyl and 2-
propanoylethyl and n is O or 1, and a salt thereof.

13. A pharmaceutical composition comprising an effective amount of at least one
compound according to any one of Claims 1 to 11 together with a pharmaceutically
acceptable carrier, diluent or adjuvant therefor.

14. A method for the treatment or prophylaxis of inflammation in a mammal
requiring said treatment or prophylaxis, which method comprises administering to said
mammal an effective amount of at least one compound according to any one of Claims 1
to 11, or of a-composition according to claim 13.
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' (5§7) Abstract

A compound (quinoline derivative) represented by general formula (1) and having such a potent leucotriene
antagonism that it is significantly useful as an antiallergic and an anti-inflammatory.
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FP-2078 (PCT)

SPECIFICATION

QUINOLINE DERIVATIVE

Technical field

This invention relates to a quinoline derivative and a salt
thereof which have a thromboxane Ap; antagonistic action, a

- thromboxane Aj-synthesizing enzyme inhibitory action and so

on as well as a leukotriene Dy antagonistic action and are
useful as an antiallergic medicine and an anti-inflammatory

medicine.

Background Act

As a compound having a leukotriene Dy antagonistic action
as in the present invention and having a structure
partially similar to that of the compound of the present
invention, there have been known, for example, 5-(3-[3-(2-
quinolinylmethoxy)phenoxy]propyl]—1H—tetrazole (RG7152; J.
Med. Chem. 1990, 33, 1186), 5-[[2-{[4-(2-quinolinyl-
methoxy)phenoxylmethyl]lphenyl]lmethyl]-~1H-tetrazole
(RG12525; J. Med. Chem. 1990, 33, 1194), etc.

Digclosure of the invention

The present inventors have studied for many years in order
to develop a compound having a strong leukotriene Dg ant-
agonistic action, and having a thromboxane A; antagonistic
action, a thromboxane Az-synthesizing enzyme inhibitory
action, etc. as well as a leukotriene D4 antagonistic
action so that it can be an antiallergic medicine and an
anti-inflammatory medicine which are clinically usefu, and

consequently found that a novel quinoline derivative having
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a dihydrodibenzoxepine skeleton in a molecule satisfies

this object, to accomplish the present invention.

The present invention is a quinoline derivative represented
by the formula (I):

(R') . (R? ) v

N CH.-O ,
X —(Y) p—2Z

[wherein R! represents a group selected from a halogen
atom, a lower alkyl group, a halogeno-lower alkyl group, a
lower alkoxy group, a halogeno-lower alkoxy group, a lower
alkylthio group and a halogeno-lower alkylthio group, m
represents 0 or an integer of 1 to 4 and when m is 2 to 4,
Rls may be different from each other. RZ2 represents a
group selected from a halogen atom, a hydroxyl group, a
nitro group, a cyano group, a carbamoyl group, a carboxy
group, a tetrazol-5-y1 group, a lower alkyl group or a
lower alkoxy group or a lower alkylthio group which may be
substituted by carboxy or tetrazecl-5-yl, and an alkanoyl-
lower alkyl group, n represents 0 or an integer of 1 to 4
and when n is 2 to 4, R%s may be different from each other.
X represents an oxygen atom, a sulfur atom, a methylene
group, a formula of =CH- or a formula of =N-O0-~. Y repre-
sents a straight or branched aikylene group. Z represents
a carboxy group, a tetrazol-5-yl group, a (tetrazol-5-yl)-
aminocarbonyl group, a {(tetrazol-5-yl)carbonylamino group,
a formula of -NH-CO-R3?, a formula of -NH-SO,-R3 or a
formula of -CO-NH-SO3-R3 (wherein R3 represents a lower
alkyl group which may be substituted by a halogen, or a
phenyl group which may be substituted by a halogen, a lower
alkyl, a halogeno-lower alkyl, a lower alkoxy, a halogeno-
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lower alkoxy, nitre, cyanc, carboxy or tetrazol-5-yl}). p

represents 0 or 1. oo represents a single bond or a
double bond]! and a salt thereof.

In the compound represented by the above formula (I), the
substituent R! in the formula is a group selected from a) a
halogen atom, b) a lower alkyl group, ¢) a halogeno-lower
alkyl group, d) a lower alkoxy group, e) a halogeno-lower
alkoxy group, f) a lower alkylthio group and g) a halogeno-
lower alkylthio groug.

In R, as the halogen atom, there may be mentioned fluo-
rine, chlorine, bromine and iodine; as the lower alkyl
group, a C; to C4 alkyl group such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl and t-butyl;
as the halogeno-lower alkyl group, a halogeno-C; to Cq4
alkyl group such as fluoromethyl, difluoromethyl, tri-
fluoromethyl, trichloromethyl, 2-fluorocethyl, 2-chloro-
ethyl, 2-bromoethyl, 2,2,2-trifluorocethyl, 2-fluoropropyl,
3-fluoropropyl, 3-chloropropyl, 3-bromopropyl, 3-iodo-
propyl., 4-fluorobutyl, 4-chlorobutyl, 4-bromobutyl and 4-
iodobutyl; as the lower alkoxy group, a C; to Cq4 alkoxy
group such as methoxy, ethoxy, propoxy., isopropoxy, butoxy,
isocbutoxy, sec-butoxy and t-butoxy; as the halogeno-lower
alkoxy group, a halogeno-Ci to C4 alkoxy group such as
fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2-fluoro-
ethoxy, 2-chlorocethoxy, 2-bromoethoxy, 2,2,2-trifluoro-
ethoxy. 2-fluoropropoxy., 3-fluoropropoxy, 3-chloropropoxy,
3-bromopropoxy, 3-iodopropoxy, 4-fluorobutoxy, 4-chloro-
butoxy, 4-bromobutoxy and 4-iodobutoxy; as the lower alkyl-
thio group, a C; to Cq alkylthio group such as methylthio,
ethylthio, propylthio, iscpropylthio, butylthio, isobutyl-
thio, sec-butylthio and t-butylthio; and as the halogeno-
lower alkylthio group, a halogeno-C; to C4 alkylthio group
such as fluoromethylthio, difluoromethylthio, trifluoro-

methylthio, 2-fluoroethylthio, 2-chloroethylthio, 2-bromo-



- ethylthio, 2,2,2-trifluorocethylthio, 2-fluoropropylthio, 3-
- fluoropropylthio, 3-chloropropylthio, 3-bromopropylthio, 3-
iodopropylthio, 4-fluorobutylthio, 4-chlorobutylthio, 4-
- bromobutylthic and 4-iocdobutylthio.

5
As Rl in the formula (I), particularly preferred are fluo-
rine, chlorine, bromine, iodine, methyl, ethyl., propyl,
. isopropyl, butyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, methoxy, ethoxy, propoxy. isopropoxy., fluoro-
R 10 methoxy, difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy,

2,2,2-trifluoroethoxy, methylthio, ethylthio, propylthio,
fluoromethylthio, difluoromethylthio and trifluoromethyl-
thio. Further, in the present invention, most preferred
are fluorine, chlorine, methyl, ethyl, difluoromethyl, tri-
15 fluoromethyl, methoxy. ethoxy, difluoromethoxy, trifluoro-
methoxy and 2,2,2-trifluorocethoxy. m is preferably 0, 1 or

2, particularly preferably 1 or 2.

In the above formula (I), the substituent RZ? is a group

20 selected from a) a halogen atom, b) a hydroxyl group, c) &
nitro group, d) a cyano group, e€) a carbamoyl group, f) a
carboxy group, g) a tetrazol-5-yl group, h) a lower alkyl
group or a lower alkoxy group or & lower alkylthio group
which may be substituted by carboxy or tetrazol-5-yl and 1)

25 an alkanoyl-lower alkyl group.

In R2, as the halogen atom, there may b mentioned fliuo-
rine, chlorine, bromine and iodine; as the lower alkyl
group, a Cp to C4q alkyl group such as methyl, ethyl,

30 propyl, isopropyl., butyl, isobutyl, sec-butyl and t-butyl;
as the lower alkoxy group, a Ci; to Cq alkoxy group such as
methoxy., ethoxy, propoxy. isopropoxy, butoxy, isobutoxy,
sec-butoxy and t-butoxy; and as the lower alkylthio group, -
a C] to Cq al.ylthio group such as methylthio, ethylthic,

35 propylthio, isopropylthio, butylthio, isobutylthio, sec-
butylthio and t-butylthio.
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In R%, as the lower alkyl group substituted by carboxy.
there may be mentioned a carboxy C; to C4 alkyl group such
as carboxynethyl, l-carboxyethyl, 2-carboxyethyl, 3-
carboxypropyl, 2-carboxypropyl, 2-carboxyisopropyl, 4-
carboxybutyl and 3-carboxybutyl; as the lower alkoxy group
substituted by carboxy, a carboxy C; to Cg alkoxy group

~

such as carboxymethoxy, l-carboxyethoxy, 2-carboxyethoxy,
3-carboxypropoxy, 2-carboxXypropoxXy. 2-carboxylsopropoxy, 4-
carboxybutoxy and 3-carboxybutoxy; and as the lower alkyl-
thio group substituted by carboxy, a carboxy Ci to Cs
alkylthio group such as carboxymethylthio, l-carboxyethyl-
thio, 2-carboxyethylthio, 3-carboxypropylthio, 2-carboxy-
propylthio, 2-carboxyisopropylthio, 4-carboxybutylthio and

3-carboxybutylthio.

In R2, as the lower alkyl group substituted by tetrazol-5-
vl, there may be mentioned a tetrazol-5-yl C; to Cg alkyl
group such as (tetrazol-5-yl)methyl, 1-{tetrazol-5-yl)-
ethyl, 2-{tetrazol-5-yl)ethyl, 3-(tetrazocl-5-yl)propyl, 2-
(tetrazol~-5-yl)propyl, 2-(tetrazol-5-yl)isopropyl, 4-
(tetrazol-5-yl)butyl and 3-(tetrazol-5-yl)butyl; as the
lower alkoxy group substituted by tetrazol-5-yl, a tetra-
zol-5-y1 C; to C4q alkoxy group such as (tetrazol-5-yi)-
methoxy, 1l-(tetrazol-5-yl)ethoxy, 2-(tetrazol-5-yl)ethoxy,
3-(tetrazol-5-vl)propoxy, 2-{(tetrazol-5-yl)propoxy, 2-
(tetrazol-5-yl)isopropoxy, 4-({tetrazol-5-yl)butoxy and 3-
(tetrazol-5-yl)butoxy; and as the lower alkylthio group
substituted by tetrazol-S-yl, a tetrazol-5-yl C; to C4
alkylthio group such as (tetrazol-5-yl)methylthio, 1-
(tetrazol-5-yl)ethylthio, 2-{tetrazol-S-yl)ethylthio, 3-
(tetrazol-5-yl)propylthio, 2-(tetrazol-S5-yl)propylthic, 2-
(tetrazol-5-yl)isopropylthio, 4-(tetrazol-S-yl)butylthio
and 3-{tetrazol-5-vl)butylthio.

Further, in R?, for example, as the alkanoyl-lower alkyl
group, there may be mentioned a C; to Cjp alkanoyl Cy to C4



. alkyl group such as formylmethyl, acetylmethyl, propanoyl-
- methyl, butanoylmethyl, pentanoylmethyl, hexanoylmethyl,
heptanoylmethyl, octanoylmethyl, nonanoylmethvl, decanoyl-
methyl, 2-formylethyl, 2-acetylethyl, 2-propancoylethyl, 2-
5 butanoylethyl, 2-pentanoylethyl, 2-hexanoylethyl, 2-hepta-
noylethyl, 2-octanoylethyl, 2-nonanoylethyl, 2-decanoyl-
ethyl, 3-acetylpropyl and 4-acetylbutyl.

As R? in the formula (I), particularly preferred are nitro,
. 10 ¢yano, carbamoyl, fluorine, chlorine, bromine, iodine,

methyl, ethyl, propvl, methoxy, ethoxy, propoxy, methyl-
thio, ethylthio, propylthio, carboxy, tetrazol-5-vyl,
carboxymethyl, 2-carboxyethyl, 3-carboxypropyl, 4-carboxy-
butyl, carboxymethoxy, 2-carbcxyethoxy, 3-carboxypropoxy.

15 4-carboxybutoxy, carboxymethylthio, 2-carboxyethylthioc, 3-
carboxypropylthio, 4-~carboxybutylthio, {tetrazol-5-yl)-
methyl, 2-{tetrazol-5-yl)ethyl, 3-(tetrazol-5-yl)propyl, 4-
(tetrazol-5-yl)butyl, {(tetrazol-5-yl)methoxy, 2-{tetrazol-
5~-yl)ethoxy, 3-(tetrazol-5-yl)propoxy, 4-(tetrazol-5-yl)-

20  butoxy, {(tetrazol-5-yl)imethylthio, 2-{tetrazol-5-yl)ethyl-
thio, 3-(tetrazol-5-vl)propylthio, 4-(tetrazol-5-yl)butyl-
thio, acetylmethyl, propanoylmethyl, 2-acetylethyl, 2-
propanoylethyl and 3-acetylpropyl.

25 Further, in the present invention, as R? in the formula
{I), most preferred are cyano, carbamoyl, fluorine, chlo-
rine, bromine, methyl, ethyl, methoxy, ethoxy, methylthio,
ethylthio, carboxy, tetrazol-%-yl, carboxymethyl, 2-
carboxyethyl, carboxymethoxy, 2-carboxyethoxy, carboxy-

30 methylthio, 2-carboxyethylthio, (tetrazol-5-yl)methyl, 2-
{tetrazol-5-yliethyl, (tetrazol-5-yl)methoxy, 2-{(tetrazol-
5-yl)ethoxy, (tetrazol-5-ylimethylthio, 2-(tetrazol-5-yl)-~
ethylthio, 2-acetylethyl and 2-propanoylethyl. n is

preferably 0, 1 or 2, particularly preferably ¢ or 1.

35
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Further, most preferred is a combination that R! is chlo-

rine or fluorine, m is 1 or 2 and n is 0 or 1.

In the above formula (I), X 1s an oxygen atom, a sulfur
atom, a methylene group, a formula of =CH- or a formula of
=N-0-. In the present invention, as X, preferred is an
oxygen a-om, a sulfur atom, a methylene group or a formula
of =CH- and further, most preferred is an oxygen atoem or a

sulfur atom.

In the formula (I), a bond between the dihydrodibenzoxepine
skeleton {ll-position) which is a main skeleteon and X may
be either a single bond or a double bend, preferably a

single bond.

As the straight alkylene group of Y in the above formula
{I), there may be mentioned a C; to Cig straight alkylene
group such as methylene, ethylene, trimethylene, tetra-
methylene, pentamethylene, hexamethylene, heptamethylene,
octamethylene, nonamethylene and decamethylene; and as the
branched alkylene group, a C; to Cig branched alkylene
group such as l—methyleﬁhylene, Z2-methylethylene, 1-methyl-
trimethylene, 2-methyltrimethylene, 3-methyltrimethylene,
l-methyltetramethylene, 2-methyltetramethylene, 2-methyl-

tetrame-hylene and 4-methyltetrame-hylene.

As Y in the formula (I), particularly preferr«d are a Ci; L0
Cy4 straight alkylene group such as methylene, e*hyleone,
trimethylene, tetramethylene, etc. and a C; to C; branched
alkylene group such as l-methylethylene, 2-methyleth., re,

l-methyltrimethylene, 2-methyltrimethylene 3 wotlylrri-

methyvlene, etc. Further, in tZhe present inventicn, MNOSt
preferred is a C; to C3y straight or branched LluWylenle growug
such as methylene, ethylene, 'rire nylene 1 re-r-lathy?

ene., 2-methylethylene, etc.




j=2
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30

In the above rormula {I), 2 1s a group represented by a
carboxy group, & tetrazol-5-yl group, a (tetrazol-5-yl)-
aminocarbonvl group, a (tetrazol-5-yvl)carbonylaminoe group,
a formula of -NH-CO-%3, a formula of -NH-S0;-R3 or a

formula of -CO-NH S0»-R3.

“n the above rornula (I), R3 represents a lower alkyl group
which may be substituted by a halogen as a substituent, or
a phenyl group which may be substituted by a halogen, a
lower alkvl, a halogeno-lower alkyl, a lower alkoxy, a

halogeno-lowex alkoxy, nitro, cyano, carboxy or tecrazol-5-

As the _ower alkyl group of the above R3, there may be
c ioned a C; to Cyg alkyl group such as
rmetnyl, ethyvl, propvl and butyl; and as the halogeno-lower
o to Cyg4 alky. group such as
methyl, trichloro-
echyl, 2,2,2~

trifluorocethyl, s-1rl o
prooyl, 3-iodopropyl, 4-flucroburyl, d-chl-robutyl, 4-
bromobutyl .t & Jodobutyl Y

halogen as descr -3 1n
to C4 a.ixyl, a T ra 7y alkoxy, a heloceno O -o T4 alkoxy,
nitro, cvand, Coviixy T rtetiarol -
In the formula IV, 7 15 preterably 1 a1 carb._xy group, b)
a tetrazol-5-vl group, C) a ftetra:s .- yolarmirnocarbonyl

group or d) a (tetratol-» yl)cark ny.arin 71w, and as

the aroup represented by e) a form:lc «? 1 ° R3, there

may be preferred a Ci; to Cy alkylcari nvi.w.n group which

may be substituted by a haloxer s5:°1 -7 . «',lamino,
propienyiaminoe, trifiuorocacerviarin -+ nl.r icetylamino,
etc., as the group represen-«1 by : oo oo of -NH S0
RY, a C; to ¢y alkylsulfonylaminn ur . <« . ° :av ba sub-



10

20

25

390

stituted by a halogen such as nethanesulfonvlamino, ethane-
sulfonylamino, trifluoromethanesulfonylamino, trichloro-
methanesulfonylamino, etc.; and a phenylsulfonylamino group
which may be substituted by a C; to Cs alkyl, a halogen,

0

arboxy or {tecrazol-5-yl) as a substituent, such as

-

5
henylsulfonylamino, 2, 3 or 4-mechylphenyvlsulfonylamino,

o]

2, 3 or 4-chlorophenylsulfonylamino, 4-~arboxyphenylsulfon-
vliamino, 4-(tetrazol-5-ylliphenvlsulfonylamino, etc., and as
the group represented by g) a fcrmula of -CO-NH-SO2-R3, a
C; to C; alkylsulfonylaminocarbonyl group which may be sub-
stituted by a halogen such as methanesulfonylaminocarbonyl,
trifluoromethanesul fonylaminocarbonyl, trichloromethane-
sulfonylaminocarbonyl, etc.; and a phenvlsulfonvlaminocar-
bonyl group which may be substituted by a C; to Cs alkyl, a
halecgen, carboxy or (tetrazol-5-yl) as a substituent, such
as phenylsulfonylaminocarbonyl, 2, 3 or 4-methylphenyl-
sulfonylaminocarbonyl, 2, 3 or 4-chlorophenylsulfonylamino-
carbonyl, 4-carboxyphenylsulfonylaminocarbonvl, 4-

{retrazol-5-yl)phenylsulfonylaminocarbonyl, etc.

As Z in the formula (I), particularly preferred are
carboxy, tetrazol-5-vl, triflucroacetylamino, trifluoro-
methanesulfonylamino, phenvylsulfonylamino, Z-methylphenyl-
sulfonylamino, 4-carboxyphenylsulfonylamino, 4-(tetrazol-5-
v1l)phenylsulfonylamino, trifluoromethanesulfienylamino-
carbenyl, phenylszsul fonylaminocarbonyl, 2-methylphenyl-
sulfonylaminocarbonyl, 4-carboxyphenvlisulfonvliaminocarbonyl

and a 4-{tetrazol-5-yl)phenylsulfonviaminocarbonyl group.

In the above formula (I), p is preferably 0 or 1, particu-

larly 1.

Further, most preferred is a combination that X is an
oxygen atom or a sulfur atom, Y is a C; to Cy alkylene, p

is 1 and Z 1is carboxy or tetrazol S-vl.
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In the compound having the above formula (I), when at least ¢.:er one of R2 and Z is a
group containing a carboxy group, hydrogen of the carboxy group (-COOH) may be
protected by a protective group (e.g. a substituted or unsubstituted C; to Cy4 alkyl group).
As such a protective group, there may be mentioned a group which can be easily
converted into a carboxy group in vivo such as a C; to C4 alkyl group such as methyl,
ethyl, propyl, isopropyl, butyl and isobutyl; an aryl C; to C4 alkyl group such as benzyl
and phenylethyl; a C; to Cy4 alkanoyloxy C; to Cy4 alkyl group such as acetoxym:ethyl and
pivaloyloxymethyl; a C; to C4 alkoxycarbonyloxy C; to C4 alkyl group such as 1-
(ethoxycarbonyloxy)ethyl and 1-(isorpropoxycarbonyloxy)ethyl; a N,N-di-substituted
aminocarbonyl C, to C; alkyl group such as a N,N-dimethylaminocarbonylmethyl group;
a N,N-di-substituted amino C; to C4 alkyl group such as a MN,N-dimethylaminoethyl
group or a (5-methyl-2-0xo0-1,3-dioxolen-4-ylymethyl group, etc.

The compound (I) of the present invention can be converted into a pharmaceutically
acceptable salt, if necessary. As such a salt, there may be mentioned an acid addition salt
of a mineral acid such as hydrochloride, hydrobromide, hydroiodide, sulfate and
phosphate; an acid addition salt of an organic acid such as methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, oxalate, maleate, fumarate, tartrate
and citrate; or a metal salt of a carboxylic acid such as a sodium salt, a potassium salt, a
calcium salt, a magnesium salt, a manganese salt, and an iron salt and an aluminum salt.

The compound (I) of the present invention can exist as a hydrate such as a HpO
adduct (Example 9), 34 H,0 adduct (Example 7), AH,0 adduct (Example 22) and %H,0
adduct (Example 11).

In the following, examples of the compound of the present invention are shown in
Table 1 to Table 18. In the chemi-

[NALIBT}19603:Z1A
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cal formulae described in the above tables, R!, R2, X, Y,

Z, m, n and p have the same meanings as described above.

In said tables, in the column of (Rl)y or (R2),, for
example, when H is described, it means that m or n is 0,
and when 7 -Cl is described, it means that m or n is 1 and
7-position is substituted by a chlorine atom. “Tet"
described in said tables is an abbreviation of a tetrazol-
S-yl group. In the present specification, "a tetrazol-5-vyl

group" represents both tautomers shown below.
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(R‘ ) m n
\ 5 4
9] 3
7
8 N7 2 _
1 :
X—)p—2
Table 1
No. | (RYa (R?), ~X-(Y)p—2 No. | (RYa (R, —X-(Y)p—2
1 11
H H -0-CH,-COOH H H -0-CH,~Tet
2 12
H H -0-(CH,) .~COCH H H -0-{(CH2)2-Tet
3 13
H H -0-(CH,) ;-COOH H H -0-(CHa) 5-Tet
4 14
H H ~0-(CH,) ,~COOH H H -0-(CH,) +~Tet
5 15
H H -0-(CH,) s~COCH H H -0-(CH2) 6Tt
5 7 16
H H {-0-{CH.),-COCH H H ~0~(CH;) ¢-Tet
T 17
H H ~0-(CH,) ¢~COOH H H -0-(CH2)16-Tel
8 CHs 18 CH,
H H | H H |
-0-CH-COCH -0-CH-Tet
9 CH; 19 CH,
H H l H H .
-0-CH-CH,-COCH -0~CH-CHa-Tet
10 CH, 20 CH;
H H | H H i
-0-CH,-Ck-CO0H -0-C,-(h-Tet




~ 13 -

8
9
[ 0
X—(Y) p—Z
Table 2
o @Y. | e, X (Y)p—2Z o | ®RD. @D, | —x-(Yp-2
2l 0 31 |
q | H I H | H | -0-h) S0
~0-(CHz) o~NH-C-CHs
2 | 0 P ol
H | H 1 H | H |-0-Ci) z—wsoz@
~0-(CHe) ,-NH-C-CF
23 0 3 ol
H | H 1 H | H |
~0-(CHg) s -NH-C~CF, ' ~0- (CHy) - NHSD:
H | H | -0-CH) oo M-S0 CH, H | H |00 ts0{Coo
H | H | -0-(CH) s-NH-50,-CoHs Ho| H o[ -0-(C) NS00 et
% %
H | H | -0-(CHy) a-NH-S0.CFs H | H | -0-(Cly) -he-Tet
97 57
H | H | -0-(CH)s-NH-50,-CFs H H o | -0-(CHa) > 0s50:0)
28 , 38 0
H | H |00 500 H | H 1
0-CHa~C-FH-50,-CH5
2 3 0
H | 8| ~0-(CH) S0, OCis M| H I
~0-(CHa) 2-C-1-502-CF
- 9 ( 5 10 0
H | H | ~0-(CHy) - HSO: H | H 1
‘ 3 -0-CHa-C-NS0e-)
Cis =
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(R') =
5 4
5 \ 3
7 |
§ N2 NCH-0
1
- Table 3 ’
No. | @Y. | RD. —X-(Y)p—2Z
41 ‘ 0 51
H | H 1 H | H | -Clla-CHp-COOH
~0-(CHa) z—C-NHSOz
| 52
£ g | H | H | -CHe-(CHy) 2-COOH
H | H 1
—o—(cmhcwsoz@cm '
H | H | =N-0-CH,-CO0H
13 0
- H H I
'U’(CH?)Q“C‘*I\HSO?@ 54
) 7 -Cl| H | -0-(Cia)s-COOH
CHs
u 0 55 |
g | H I T -Cl| H | -0-(CH,)-COOH
0~ (CHe) CIESO(O) 1 |
55
55 0 T -Cl| H |-0-(CHy)10-COOH
H | H I |
-0 (CHa )2 CAHSDAC 00K
57
T -Cl0 H | -S(CHa),-COO0H
£5 0 | |
H | H
-0-(1:142)2&@4303@%{ 58
T -Cl| H | -$(CHa)s-CODH
gl v | o8 | =cr-coom
59
7 -Cl| H | -5-(CHy) so-COOH
8] v | H | =cuci-cooy
i ] B | B | =t ,.-coo 50 o,
7 ¢l| H 1
~S-CiH,~C-COY
u | " -0 1
Ciy
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(R') = a
5
6
7
8
Table 4
No. | (RDm | (R, —X-(Y)p—2Z No. | (RYDn | (RY). —X-(V)p—Z
61 1
T ~Cl H | -0-CH,~COH T -Ci H | -0-CH,-Tet
62 T2 ,
T -Cl H | -0-(CH,) ,-COCH 7T -G H | -0-(CH,),-Tet
63 73
7 -Cl H | -0-(CH,) ;~COOH 7 -Ci H | -0-(CHy),-Tat
B4 T4
7 -Cl H | -0-(CH,) +CO0H 7 -Cl H | -0-(CHy) s-Tet
65 S
T -Cl H ’0"(CH2)3'CUDH T -Cl H -0~ {CH,) c~Tet
66 76
7 -Cl H | -0-{CHa);-CO0H 7 -Cl H | -0-(CHa)s-Tet
67 T
7 -C H | -0-(CHy) o~CO0H 7 -Ci H | -0-(CHa) 1 o-Tet
63 CHs 78 CH;
7 -Cl H | T -Cl H |
-0-CH-CO0Y -0-CH-Tet
69 CH, 79 CHs
7 -Cl H | T -Cl H |
~0~CH-CH, -CO0H ~0-CH-CH,-Tet
70 CH, 80 CH,
T -Cl H | 7 -Cl H |
~0-CH,-CH-COH ~0-CH,-CH-Tet
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(R*) .
8
g
X—(Y) p—2Z
Table 5
No. | RDa | @Y. CX(V)p—2Z No. | BDa | @D | ~X-(Y)0~2Z
81 | 0 a1
7 1| H 1 T 0| H | -0-(Cy),-¥is0.0Orc)
"U‘(CHz) Q'NH"C’Cﬁa -
8 0 5 Cl
7 -ci| H I 7 1| H -o-ccag)z—masoz@
~0- (CHa) o-WH-C~CF,
83 ' 0 a3 | Cl
7 ¢l H I 7 -c1| H.
~0-(CHy) s~NH-C~CFs | ~0-(CHy) NS00
84 o |
T -Cl| H | -0-(CHy),-NH-S0,-CHs 70| H | -0- (o Hs0{Ccom
8 %
7 -Cl| H | -0~(CHy) 2-NH-505-Calls 7 | H -o—ccm)m\‘ﬁsoz@l‘et
85 %
T «Cl| H | -0-(CHy) s-¥H-50,~CFs 70| B | -0-(CHy) -Nd-Tet
87 o7
T 0l H | -0-(CHy) - 1-50,-CFs 7O H |0 800
& % 0
7 ¢l H -0—(CH3)3-:\H502@ 7 -0l H i
~0-Cllp-C-NH-50,-Cls
89 5 ' 0
7 -] H -o—(caz)z—msoz@\cm 7| H I
‘U’(CHE)Z‘C'KH'503'CF3
% 100 0
To-¢l| H -0-(CH:):*:\HSU:@ 7 1| H |
) 0-CHe~C¥50,-0)
CH;




(R') «
5
6
7
8 :
1 :
X—(Y) p—2Z
Table 6
No. | G- | @D, —X-(Y)p—Z No. | (R')a mmi —X~(Y)o—2
101 0 111 '
7 1| H I 7-Cl | H | -C-CH-Co0H
-0 (CHa) . ~C-HS0:0)
112
102 0 700 | H | -CHy-(CHa)»~C00H
7 1| H )n @ -
4 ~0-(CH,) - CNHSOL (O CHs
i ‘ 113
700 | H | =N-0-Ci-CO0
103 0
H I
7 -Cl ‘0‘(CH2)2‘C‘1\H802© 114 |8
SCls | H | -0-CHp-COH
CHs
104 0 15
7 -1l H 1 6§-Cl | H |-0-CHa-CO0H
—0—(CHz)zcl\rH502@01
116 | 6 -7
105 0 7-Cl | H | -0-CH.-CODH
7 1| H 1
-0—((::1'2)2&\“.450:@:00}1
/ 17le -r
7 1| H | -0-(CHy),-CO0H
106 0
7 -Ci| H |
0 (CH) OO} Tet | 118
6 71 H | -D-(CHy),-COMH
7 -Cl
w077 -l 1 | =ca-coo
119 CHs
10817 -t | =cy-c.-cood 6 -7 | H 1
T -Cl ~0-CH-COnY
10917 €| B | =ci-(cn),-coo
120 CHs
5 F| H |
nol7 -al " | ~ce-coos 7 -Cl -0~ ~C-CO0H




)

No. | (R (R¥s ~-X-(Mp—Z No. | (RYa (R%), - X-(Wp—2
121 ” 131
H H -5-CH,-COCH H H -S5-CHa-Tet
122 132 .
H H | -S-(CH.).~COCH H H -S-(CHa)»-Tet
123 133
H H -5-(CH2) s—CO0H H H -5~(CH,);-Tet
124 134
H H -§-(CH,) ~COCH H H | -S-(CHy);-Tet
125 135
H H -5-(CH2) 5s-COOH H H -5-(CHa) s~ Tet
126 136
H H -S-(CH2)+-CO0H H H -5-(CH2)5-Tet
127 137
H H -5~ (CH2) ¢~COOH H H -S-(CH;) 10-Tet
128 CH, 138 CHi
H H i H H |
-S-CH-CO0H ~-S-CH-Tst
129 Cts 139 o
H 4 l H H |
~S-CH-CH.~CO0H -S-CH-CH,-Tet
130 CHs 140 CH;
H H | H H |
-§~LH,-CH-COCH -§-CHa-Ca-Tet
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- (R') - (R) .
\
6 3 8
T N g
§ “N72 “MCH.-072
1
' —(Y)p—2Z
b Table 8
No. | ®RD- | R —X-(Y)p—Z No. | @Y= | @)L | —X-()p-Z
14] 0 151
H | H I H | H [0yl
-5~(CH2) »-N4-C-CHs
142 0 152 1
' H | B I Ho| B |50
~5-(CHa) 2 -NH-C-CFs o
) 143 0 153 Cl
H | H 1 H | H
~5~(CHz) 5~NH-C-CF -5-(CHy) »-¥S0:(0)
- 144 154
H | H | -5-(CH) o iH-50.Cls H | H | -5 NSD{Coom
145 15
H | H | -S-(CHe) ~Ki#-505-Calls Ho| H o500 Tet
145 1% 0
H | H | -5-(CHa) »-NH-502-CFs H | H I
-5 (CHy ) 1~ Ni-C-Tet
147 157
) H | H | -5-(Cily) s-\H-50,-CF, Ho| H | -5 m8is0:0)
148 158 0
Ho| H o |-5-(H)050:0) Ho| H i
"S"CH:’C‘XH‘SO:'CHa
149 - 159 0
H | H | -5 () N50:(0Cts H | H i
‘S'(CHZ):“C“XH‘SD:"CFE
150 180 | 0
Ho| H | -5@) 500 Ho| H ! .
) | 50,0
Cis , =
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5
}{—(Y) p—2Z
Table 9
No. | @Y. | GO, —X-(Y)p—2Z Yo | @Y | RD. | —X-(Y)p-2
161 17016 -F
H | H | =5-(CH) oS00 7 -Cl| H |-0-Ci,-Tet
162 0 171 |6 -F
H | H I 7 0l H | -0-(CH),-Tet
-5~ (CHa) »-CHHS0:0) :
17216 -F
163 0 T 0| H | -0-(C)s-Tet
H | H 1
-S-(CHz)th\‘—h'SUz@CHz
173l -F
70l H | -S-(CHL) e-COH
164 0 |
f
H | H —S-(CHz)z-C—l'HSOz&@ 174 |6 -r
7 01l H | -S-(CHa)-CoH
CHa
155 0 LG -
H | H T 01| H | -S-(CH) e-COn
—5—(caz):c.\ﬂsoz@c1
— 17515 -
185 0 7 01l H | -S-C4-C(Cis)o~COOH
H | H N
. -s~<c51g>zcx'ﬁsez@ooa
177 ls -F
T -0l H | =CH-copd
167 0
H | H T
-5~ (CHe) L CNHS0: ) Tet | 178 |6 -5
700l B | -coy-con
153 0
H | H 1 als -F
L§-Ct~C-XE-Tet BRCIRL R
189 0 : —
. H | H ! ol o' ies-rme.-oon
/\;‘51?4\(\ -§-(CHz) 1 ~C-NH-Tet ; ~Tet




—X-(V)p—7Z

No.

~-X-(¥)p—2

191

T -Cl H | -S-CH,-COOK 7 -Cl H | -S-CH,-Tet
182 152

T -Cl H | -S-(CHa) .-CO0H T -Cl H | -8-(CHy)o-Tet
183 183 ,

T -Cl H | -S-(CH) ,~CO0H 7 -Ci H | -5-(CHy)s-Tet
184 164

7 -l H | -5-(Cds) -CO0H 7 - H  1-5-(CH.) -Tet
185 195 1

7 -Cl H | -S~(C4,)5-Co0d 7 -Cl H | -5-(CHy)e-Tat
185 156

7 -Cl H | -S-(CH,):-Co0H T -Cl H o | -8-(CH)s-Tet
187 137

T -C) H | -5-(C4.)s-CO0H 7 -Cl H | -5-(CHa) 1 o-Tet
188 CH; 158 CHs

7 -Cl H | T -Cl H |

-S-CH-CO0H | -5-CH-Tet

189 CHs 169 | 4,

T -Cl H ] T o-Cl H |

~§-CH-CH, -0 ~§-CH-CH,-Tet

190 iy 200 cu,

7 -l H | 7 -0 oy |

-5-{H,-Cs-C0H

-5-CH.-Cx-Tet




] WY 5—7
Table 11
) No. | BDn | RDA —X~(Y)p—7Z Yo L Goe 1. i —X-(Y)p~—2
201 0 211
7 1| H | T | -S-(CHa)e- nSOa<:>%Cl
8- (CHy) o~ Ne-C-CHs |
202 0 212 cl
7 -l H 1 T H ‘S“(CHz)z'ﬁHSOz<§>
~§~(CHa) 2~NH-C~CFs
203 0 "3 cl
Tl H 1 T H
-3- (C.‘rz) 3'{\?‘1"C‘C53 -9 (C;’{z) 2‘\::‘3302 O
204 ~u
T -Cl| H | -8-(CHa) s-NH-30-CHs ~ 5y oH —S-(CHg)z-NHSUe<53€UGH
205 15
70l H | -8~ (CHa) s-NH-S0:-Cod: §-(CHy) 2 -MHSD O Tat
205 ’ 0
AR G N R IR W | i
| -§-(Ca) 2-NH-C-Tel
997 )
: T -0l H |50 W-S0: O -5+ (Tt} =500
203 0
7 -0l H | oS-\ .-NS ,§§§ |
[ ~§-CHy-C-YH- 50, -CHy
209 | _ 0
T 0] H ] s () NS0 O O |
[ X = -5-(CH.) .~ C-NA- 50, IR,
210 ; | _ ] 0
Tl H -5=(CHa) 2 ~NA30 T * : P
t l = 5L LS

| e,




-Xx-(Yp—2

—1

0

i
~s-(CHe) 1-C-NHS0: D)

|
N4

~)

0
N
S (CHa) zC-.\HSUz@CHa

o

~J
£
]

T

»

0
{l
-5 (CHa) o~C-NH0:(0)

/
i3

-5-(CH.) .-COCH

‘S"(CH?):'CGOH

0
i
-5~ (CH,) 2 CNHS0:(

)

\"
) Cl

p

)
N

-5~ (CH2) »-C00H

—~!

9
I e A

-§-{CH:) - (NS0 0004

’
-

gg
4.

]
—~)

-5-{ZH2) --C00H

~Cl

0

[i
o 1 = / ™.
~5-(CH2) -CNHSD24 - Tat

O

-5-(CH:) - (0

-Cl

e

g
H
-§-(CHq) 2 -C-NH-Tet

-5-(THa) - -CO0H

0
|

-5-Crp-C-hHE-Tst

-8~ (CH2) - -COTH




3] 3 8
T /\ §
8 N 2 CHZ'O l:
1 :

Table 13 X—{) o—2
No. | R0 | GO, —X-(Y-2Z | Mo | ®D. | RO, ~X-(Y)p~7Z
241 T 251

T -Gl ~C0-NH, | -5 (Cia) 2~COOK 7 -0l |9 -COM | -S-(CHy) a-COOH
22 ~ 2%

7 ¢l | 7-Tet |-S-(CHy),~COOH T <l |10 -CO0H | ~5-(Cla) »~COOH
243 7

7 <Cl | 8-Tet |-S-(CHp),-000% | 25317 -CI | -CHo-COOH | -S-(CHy),-COOH
244 8

T -0l | 9 -Tet |-S-(CH)p-000H | 258 |7 €1 | -Ci,-CO0H | -S-(CHa) .~COOH
245 10 -Tet 9

7 -Cl S-(CH)o-COOH | 255 |7 -0l | ~Cifa-COOH | - (CHa) 2-COOH
2465 7 10

7 ¢l | -CH-Tet | ~S-(CH2) -CO0H | 236 |7 -C1 | -CHe-COOH | -5~ (Ciz)-COOH
247 g 7

701 | -cHTet | -5-(HD)~c00H | 25717 -Gl | ~0-CHCOOH | ~S-(CHa),~COOH
2.8 9 8

7 -0l | ~CH,-Tel {-S-(CHa)o-COOY | 258 |7 -CI | -0-CH,CO0H | -5~ (CH) ,-COOM
249 9

7 -0l {7 -CO0H | -S-(CH.).-CO04 | 239 |7 ~CI | -0-CH.COOH | -5-(Cta) ,-CO
230 | 280 8

T -Cl |8 -COGH | -S-(Cie) o-COOH T <l | -S-CHoCE0H | ~S-(CHa) 1-COOH
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X—(Y) p—2

Table 14
No. | ®)a ®). | -X-(Y-2 | M| @) ®). | -X-(Y)p-Z
61| 6 -F | 2711| 6 -F
H -5-CH,-CO0H H -5-CH.~Tet
T -Ci T (]
262 § -F 272 6 -F
H -5-(CHz) .-COOH H ~5-(CH2),-Te t
T -Cl T €l
23| 6 -F 3| 6 -F |
H -§-(CH,) ;~COOH H ~5-(CH,)2=Te t
7 -~Ci 7 -Cl
234 & -F . 274 6§ -F
H | -S-(CH.).-CO0H H | -$-(CH)¢-Tet
T =Cl 7 -Cl
265 6 -F 27 -F
H "S'(CHz) 5"CUGH H ‘S"(C}iz) s‘TE t
7T -Ci 7 -Cl
266 5 -F 276 5 -F
H -5~ (CH.) - ~COOH H -§-(CH.)s-Te t
7 -Cl 7 -Cl
267 § -F 277 6 -F
H ~-S~(CH,) ¢-COCH M -5-(CH,) 1o=Te t |
7T =Cl 7 -Cl
268 6 -F CHs 278 5§ -F CHs
H | H |
T -Cl -S-CH-COCH 7 -Ct ~5-CH-Tet
259 6 -F CH, 279 5 -F CHs
H l H |
7 -Cl -5-CH-CH,~CO0H T -Ci -§-CH-C,-Te t
270 § -F CH; 280 g ¥ CHs
H l H J
7 -Cl -S-CH,~CH-COCH 7 -Cl ~5-CH,-Ch-Tet




-~ 26 -

X—(Y) p—7Z

/
CHa

Table 15
No. RH A —-X-(Y)p—2 No. R, —X-(Y)p—Z
281 0 291 |
H | I H o | -5-(C) o NSO C!
~5-(CHy) .- ¥H-C-CHy
28 0 292 Cl
H 1 H | -5-(Ci) z'N!‘iSOE@
~$~(CHz ) 2~ MH-C-CF
283 0 263 cl
H I H
-5-(CHy) s-NH-C-CFs -5 (CHa) »~NHS0:(0)
284 291
H | -5-(CHy)o-H-50,CHs H o | -5~ (CHa) o020t
285 255
H o | -5-(CHa) o 1-50:-C:Hs H o | -5-(0) o500 Tet
288 295 0
H | -S-(CHy) ,-NH-S0,-CF, H i
~5-(CHa) o~H-C-Tet
287 297
H | -5-(CHy) y-H-50;-CFs H o | =5 (CHa)s¥i50:0)
7
288 | 6 288 0
H o | =5~ (CHo) o-50:0) H 1
S~CHa~C-VH-S05-CH
289 | 6 293 0
H o | -s=(CHa) o~NS0: (O CHy H i
‘S' (Cﬂ:) Z“C‘l'\.}‘:‘SOz 'CP:;
290 300 0
H o | =s=(CHa) o-i50:0) H 1

5O -GS0 -0




(R') . (R?) .
\ 5 4 4 5 8 7 /
6 3 3 8
7 9
§ N2 NCH07 2 a
1 '
X—Y)p—2Z
- Table 16
No. | /D | ®D. | —X-(V)p—2
0] 6 -F 0
o I
7 -l -5~ (CH) o~C-150: )
02| 6 -F 0
H 1
7 —Cl —-s—(cm)gcz-’n‘soz@cm
03] 6 -F 0
| = i
[ 7 -l 5= (CHz ) »-C-HHS02(0)
/
CH;
4| 6 -F 0
5 T
7 -l 5 (CHe) ISz (O C|
35| 6 -F 0
H T
7 -0l -5 (CHa) CHHSO(J00H
%6 6 -F 0
Hq 1
7 -Cl ‘S‘(CH:)zC?ﬁ“{SOz@‘TE?.
07| 6 -F 0
H I
7 -l ~8-Cil,~C-HH-Tet
sl 7 -F 0
H 1
6 -Cl ~5=(CHz) o-C-¥-Tet
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(R')
\ 3 4
6 3
[ ‘
8 N72 “CH:O
1
Table 17
No. | RY)= R —X-(Y)p—2 No. | RY)a R, —X-(Y)p—2
3091 6 -F T -Tet 319 6 -F |9 -COUH
-S-(CH.) .~COOH -5-(CH,) ,~COCH
T -Cl T -Cl
310t 6 -F {8 -Tet 3200 6 -F |10 -COOH
-S-(CH2) 2 -COCH -5~ (CH2) »~CODH
T -Cl T ~Ci
A1 6 -F |9 = -Tet 3211 6 -F T
-S-(CH2) .~CO0H ~S-(CHz) . ~COOH
7 -Cl T -Cl| -CH.~COCH
3121 8 -F {10 -Tet 32216 -Fi8
-S- (CHz) 2'COOH -5- (CH;)) 2‘CUDH
7 -Cl : T -Cl | -CH,-(O0H
313 6 ~F |7 3231 6 -F |9
-S-(CH2) »~COCH -S-(CHz) .~COCH
T -Cl ~-CHa-Tet 7 -Cl | -CH.~COOH
34| 6 -F |8 32416 -F |10
~5-(CH2) . -COCH -S-(CH) .-CO0H
T -Ci -CH;-Tet T -C1; -CH.-C00H
315 6 -F |8 3B 6 -F T
"S"‘(CHZ)z"COOH “S“(Ci‘lz)z"CDUH
T -Cl -CH,-Tet 7 -Cl | -0-CH,CO0H
36| 6 -F {10 32| 6§ -F I8
-S-(CH1) »-COCH -5-(CH,) .-COOH
T -Cl ~CHs-Tet 7 ~Ci [ -0-CH,C00H
ATy 6 -F 7 -CO0H 332716 -F I8 )
-§-(CH,) .~CO0H ~-S-(CH,) .-CO0H
T -Cl T -Cl | ~S-CH.CO0H
I8! 6 -F |8 -COOH 32816 -F 10
‘S‘ (CHz)z‘COGH ‘S‘(CH;):“CDDH
T -Cl T -Cl | -0-CH, (O
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‘S"" (CH?) Z‘COOH
7 ~Cl | -CH,COCHs
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-5~ (CH.) .-COCH
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~5-(CH2) .-COOH
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3B} 6 -F |8

-S-{CH,) .-COOH
T "‘C] ‘(CHz)s‘COCHJ

335 | 6 -SCH;

H -S-(CH.) .-COOH
T -Cl
337 | 6-SC.H; -
H ‘S‘(CH?)2‘COOH
T -Cl
38| 6 -F
8 -0H -5-{CH,) .-CO0H
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The compound represented by the formula (1) of the present

invention can be synthesized by, for example, Reaction
route A, B, C, D, E, F or G shown below.

Q—CH.~0

Q—CH.-0

Q—-CH.-0

[Reaction route A}

R?*) .

— L

(1)
OH
(Step 1) ‘SOClz
(R )«
/, (Step 3)
/O (iVa)
(i
HS— (Y) - —COOR?
C
V)

(Step 2) HX— (Y) ., —COOR*

(Rz ) n

i

X= (Y) , —COOR"

R4; H (Ia)
R4; a lower alkyl (Ib)



[Reaction route

(m

(Step 6)

(Va)
HS~— (Y) » —CN

p_

Q—CH:=0

(Step 5)

Q—CH:-0

3l

B]

(m (I a)

(Step 4) {(Step 7)
V)

HX— (Y) » —CN

Amidation

(R* )

viD

Q—CH-.-0
X—= (Y) » —CONH,

{(Step 8)

Dehydration

v (R?) .
/

VD

X—=(Y) » —=CN

Azide compound

(R* )«
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[Reaction route C]

(D iy
(Step 12) {Step 9)
Mia) viD
HS— (Y) » —NH; HX— (Y) » —NH;
M (R* ) s
oL
(1 X)
Q—CH.~0O .
X—= (Y) » —NH:
(Step 10)
(X) R* COC |

(R¥) . ' (Step 11)
(X1)R*S0O; CI
(1 d)

O
!

B (R* ) .
0 /
m l /l (le)
a0 N

X— (Y) » =NHSO: R*
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[Reaction route D]

(I a)

1

(Step 13)

(Dehydrating agent) R* S0O: NH. (X1

HzN—<< X
N

Q—CH:-0 1
X=(Y) » =CONHSO. R*

or

Q—CH,-0
\f\
“(Y)p—CONH—%<
N
N/
H
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[Reaction route E]

(R* ).
_ /
(XIV)

Q-~CH:-0

1
O
(Step 14) }th OH

(R*) .
P A
| L\/f; v
Q—-CH:-0
)

OH

(Step 15) |Hal— (Y) . —-Z (XVD

(R*) .

é—CHg—o/@;\‘(Q/\jl (I'h)

§
O_ (Y) 5 _‘Z'
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[Reaction route F]

(X1V)

Q—-CH:-0

it

0
O
Il
(Step 16} l (R* O0) : P-CH., — (Y) ., —2'

(R? ) x
JENY
AN s
CH
§
). =2

(Step 17) Reduction

(R?).
AN,
L /[ (i
Q-CHi-07

CHe — (V) o =2

(XVID



[ReaclLliomn rout o ]

()
)
I
{Step 18) | CH, CSi{ ™ . wetic acid)

(R*

(X Vi

A/O T /7’/\
l | 4

¢ x |
Q- CHa0 /\/\/N

./O—\/\'
C /) N

(Step 20) [Hal—- (W) . 7 (XV])
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1 the chemical formulae deserthed 200 Lhe above reaction
routes, R~, R, X, Y, n and p have the same mednings as
described above, ¢ represents a group represented by the

formula:

(R' )«

A

(R} and m have the same meanings as described above), R%
represents a hydrogen atom or a C; to Cg alkyl group, RS
represents a C; to C4q alkyl group, Hal is an abbreviation
of a halogen atom such as chlorine, bromine, iodine, etc.
and 7' represents the same carboxy group, tetrazol-5-yl
group, (tetrazol-5-yl)aminccarbonyl group, (tetrazol-5-
yi)carbonylamino group, formula of -NH-CO-R3, formula of
-NH-S03-R3 or formula of -CO-NH-50,5-&3 (R3 has the same
meaning as described above) as described above as to 2, or
a formula of -CO-OR® (R® represents a C1 to Cz alkyl

group) .

In Step 1 of Reaction route A, the compound (III) 1s
synthesized by reacting the compound (II) and a 1- to 10-
fold molar amount, preferably a 1- to 2-fold molar amount
of thionyl chloride in a solvent or in the absence of a

solvent.

The solvent to be used is not particularly limited so long
as it is inert to thils reaction and ther¢ may be mentioned,
for example, halogesnated hydrocarbons such as methylene
chloride, chloroform, carbon tetrachloride, dichloroethane,
etc.; aromatic hydrocarbons such as benzene, toluene, etc.;
and aliphatic hydrocarbons such as hexane cyclohexane,

heptane, efc.
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The reaction temperature is 0 to 100 °C, preferably in the
range of 0 to 30 "C. The reaction time varies depending on
the above other conditions, but it is generally 5 minutes

to 10 hours, preferably 30 minutes to 5 hours.

In Step 2, the compound (Ia) or the compound (Ib) is syn-
thesized by reacting the compound (III) and a 1- to 10-fold
molar amount, preferably a 1- to 5-fold meclar amount of the

compound (IV) in a solvent in the presence of a base.

The solvent to be used in the above reaction is not par-
ticularly limited so long as it is inert to this reaction
and there may be preferred, for example, an aprotonic polar
solvent such as dimethylformamide, dimethylsulfoxide, di-
methylacetamide, hexamethylphosphoric acid triamide, etc.;
halogenated hydrocarbons such as methylene chloride,
chloroform, dichloroethane, etc.; ketones such as acetone,
methyl ethvl ketone, methyl isobutyl ketone, etc.; nitriles
such as acetonitrile, etc.; esters such as ethyl acetate,
etc.; and ethers such as diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, etc. As the above solvent,

halogenated hydrocarbons, ketones or ethers are preferred.

As the base to be used in the above Step 2, there may be
mentioned, for example, an alkali metal hydride such as
sodium hydride, lithium hydride, etc.; alkali metal amides
such as sodium amide, etc.; amines such as triethylamine,
tributylamine, diisopropylethylamine, pyridine, picoline,
lutidine, 4-dimethylaminopyridine, etc.; and an alkali
metal carbonate such as sodium carbonate, potassium carbon-
ate, sodium hydrogen carbonate, etc¢. As the above base,
the above amines are preferred. The amount of the base to
be used is generally a 1l- to 20-fold meolar amount, prefer-
ably a 1- to 10-fold molar amount based on the compound
(IIT).
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The reaction temperature is 0 to 150 °C, preferably in the
range of 0 to 100 "C. The reaction time varies depending
on the above other conditions, but it is generally 5 min-

utes to 10 hours, preferably 30 minutes to 5 hours.

The compound (Ia) is also synthesized by hydrolyzing the
compound (Ib) under acidic or alkaline conditions according

to a conventional manner,

In Step 3, the compound (Ia) or the compound (Ib) is syn-
thesized by reacting the compound (II) and a 1- to 5-fold
molar amount, preferably a 1- to 2-fold molar amount of the
compound (IVa) in a solvent in the presence of a catalyst

(a dehydrating agent).

The solvent to be used in Step 3 is not particularly
limited so long as it ig inert to this reaction and there
may be mentioned, for example, halogenated hydrocarbons
such as methylene chloride, chloroform, dichloroethane,
etc.; alcohols such as methanol, ethanol, propanol, iso-
propanol, butanol, etc.; an aprotonic polar solvent such as
dimethylformamide, dimethylsulfoxide, dimethylacetamide,
hexamethylphosphoric acid triamide, etc.; and ethers such
as diethyl ether, diisopropyl ether, tetrahydrofuran,
dioxane, etc. As the above solvent, the above halogenated

hydrocarbons are preferred.

Ag the catalyst to be used in Step 3, there may be men-
ticned, for example, mineral acids such as hydrochloric
acid, sulfuric acid, phosphoric acid, etc.; organic acids
such as methanesulfonic acid, trifluorovacetic acid, etc.;
and Lewis acids such as a boron trifluoride-diethyl ether
complex, aluminum chloride, etc. The amount of the
catalyst to be used is generally a 1- to 100-fold molar
amount, preferably a 1- to 50-fold molar amount based on
the compound {(II).
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The reaction temperature is 0 to 100 °C, preferably in the
range of 0 to 30 "C. The reaction time varies depending on
the above other conditions, but it is generally 5 minutes

to 10 hours, preferably 30 minutes to % hours.

In Step 4 of Reaction route B, the reaction in which the
compound (VI) is obtained from the compound (III) and the
compound (V) 1is carried out under the same reaction

conditions as described in Step 2 of Reaction route A.

In Step 5, the compound (Ic) is synthesized by reacting the
compound (VI) and a 1- to 10-fold molar amount, preferably
a 1- to 5-fold molar amount of the azide compound in a

solvent.

As the azide compound to be used in Step 5, there may be
mentioned, for example, alkali metal azides such as sodium
azide, potassium azide, lithium azide, etc.; alkaline earth
metal azides such as calcium azide, magnesium azide, etc.;
and organic tin azides such as tri(butyl)tin azide, tri-
phenyltin azide, etc. 1In said reaction, the azide compound
may be used alone or may be used in combination with, for
example, Lewis acids such as aluminum chloride, stannic
chloride, zinc chloride, titanium chloride, a boron
trifluoride-diethyl ether complex, etc.; ammonium salts
such as ammonium chloride, tetramethylammonium chloride,
etc.; sulfonic acids such as methanesulfonic acid, ethane-
sulfonic acid, etc.; alkali metal chlorides such as lithium
chloride, etc.; or amine salts such as triethylamine

hydrochloride, etc.

The solvent to be used in Step 5 is not particularly
limited so long as it is inert to this reaction and there
may be mentioned, for example, an aprotonic polar solvent
such as dimethylformamide, dimethylsulfoxide, N-methyl-

pyrrolidone, dimethylacetamide, etc.; ethers such as
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tetrahydrofuran, dimethoxyethane, diethoxyetharne, dioxane,
etc.; aromatic hydrocarbons such as benzene, toluene,
xylene, etc.; and aliphatic hydrocarbons such as hexane,

petroleum ether, etc.

The reaction temperature is 0 to 200 °C, preferably in the
range of 0 to 150 °"C. The reaction time varies depending
on the above other conditions, but it is generally 1 to 72
hours, preferably 3 to 48 hours.

In Step 6, the reaction in which the compound (VI) is
obtained from the compound (II) and the compound (Va) is
carried out under the same reaction conditions as described

in Step 3 c¢f Reaction route A.

In Step 7, the compound (VII) is synthesized by subjecting
a reactive derivative of the compound (Ia) in which Z in
the formula {(I) is a carboxy group and ammonia to amidation

reaction in a solvent.

As the reactive derivative of the compound (Ia), there may
be mentioned, for example, an acid halide of the compound
(Ia) such as an acid bromide or acid chloride of the
compound (Ia); an activated amide of the compound (Ia)
obtained from the compound (Ia) and imidazcle, dimethyl-
pyrazole, triazole, etc.; and an active ester of the
compound (Ia) obtained from the compound {Ia) and N-
hydroxysuccinic acid imide, N-hydroxyphthalimide, 2,4,5-

trichlorophenol, 2-hydroxyguinoline, etc.

The acid halide of the compound {(Ia which 18 a reactive
derivative of the compound (Ia) can bhe prepared according
to a conventional manner, for example, 1* ra:. Le synthe-
sized by reacting the above compound (Ia) and a halide such
as thionyl chloride, thionyl breomide, ph spnorus pentachlo-

ride in an inert soclvent.
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The activated amlde of the cowpound (Ia) which 1s a reac-
tive derivative of the compound (Ia) can be also prepared
according to a conventional manner. For example, in the
case of a triazole amide of the compound (Ia), it can be
synthesized by reacting the above compound (Ia} and 1,1'-

carbonyldiimidazole in an inert solvent.

Further, the active ester of the compound (Ia) which is a
reactive derivative of the compound (Ia) can be also
prepared according to a conventional manner, for example,
it can be synthesized by condensing a carboxylic acid
derivative represented by the above compound (Ia) and
hydroxy compounds such as N-~-hydroxysuccinic acid imide, N-
hydroxyphthalimide, 2,4,5-trichlorophenocl, 2-hydroxy-
quinoline, etc. in the presence of a condensing agent such

as dicyclohexylcarbodiimide, etc. in an inert solvent.

The solvent to be used in the amidation reaction of the
reactive derivative of the compound (Ia) and ammeonia in
Step 7 is not particularly limited so long as it is inert
to this reaction and there may be mentioned, for éxample,
aromatic hydrocarbons such as benzene, toluene, xyliene,
etc.; ethers such as diethyl ether, dioxane, tetrahydro-
furan, etc.; halogenated hydrocarbons such as methylene
chloride, chloroform, dichloroethane, etc.; alcohols such
as methanol, ethanol, etc.; an aprctonic polar solvent such

as dimethylformamide, dimethylsulfoxide, etc.; and water.

The reaction temperature is -80 to 150 °'C, preferably in
the range of ~-50 to 100 'C. The reaction time varies de-
pending on the above other conditions, but it is generally

5 minutes to 20 hours, preferably 30 minutes to 10 hours.

In Step 8, the compound (VI) is synthesized by dehydrating
the compound (VII) by using a dehydrating agent in a
solvent or in the absence of a sclvent.
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As the dehydrating agent to be used, there may be menlLioned
phosphorus pentaoxide, pvhosphorus pentachleride, phosphorus
oxychloride, phosphorus oxybromide, thionyl chloride,
acetic anhydride, phosgene, chloroformic acid ethyl ester,

triphenylphosphine, dicyclohexylcarbodiimide, etc.

The solvent to be used in Step & is not particularly
limited so long as it is inert to this reaction and there
may be mentioned, for example, halogenated hydrocarbons
such as methylene chloride, chloroform, dichloroethane,
carbon tetrachloride, etc.; an aprotonic polar solvent such
as dimethylformamide, etc.; ethers such as tetrahydrofuran,
dioxane, etc.; and amines such as pyridine, collidine,

lutidine, etc.

The reaction temperature is 0 to 250 °C, preferably in the
range of ¢ to 100 °"C. The reaction time varies depending

on the above other conditions, but it is generally 5 min-

utes to 10 hours, preferably 30 minutes to 5 hours.

In Step 9 of Reaction route C, the reaction in which the
compound (IX) is obtained from the compound (III) and the
compound (VIII) is carried out under the same reaction

conditions as described in Step 2 of Reaction route A.

In Step 10, the compound (Id) is synthesized by reacting
the compound (IX) and a 1- to 10-fold molar amount,
preferably a 1- to 5-fold molar amount of the compound (X)

in a solvent in the presence of a base.

As the solvent to be used in Step 10, there may be men-
tioned the same solvents as described in Step 2 cof Reaction
route A, preferably halogenated hydrocarbons and an

aprotonic polar solvent.
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As the base to be used in Step 10, there may be mentioned
the same bases as described in Step 2 of Reaction route A.
The amount of the base to be used is generally a 1- to 10~
fold molar amount, preferably a 1- to 5-fold molar amount
based on the compound (1X). Further, in the reaction of
this Step 10, when amines are used as a base, the reaction

can be also carried out in the absence of a solvent.

The reaction temperature is 0 to 100 °C, preferably in the
range of 0 to 50 °C. The reaction time varies depending on
the above other conditions, but it is generally 5 minutes

to 10 hours, preferably 30 minutes to 5 hours.

In Step 11, the reaction in which the compound (Ie) 1is
obtained from the compound (IX) and the compound (XI) is
carried out under the same reaction conditions as described
in Step 10 of Reaction route C except for carrying out the
reaction at a reaction temperature of -50 to 100 °C, pre-

ferably in the range of -20 to 50 °C.

In Step 12, the reaction in which the compound (IX) is
obtained from the compound (II) and the compound (VIIIa) is
carried out under the same reaction conditions as described

in Step 3 of Reaction route A.

In Step 13 of Reaction route D, the compound (If) or the
compound (Ig) is synthesized by reacting the compound (Ia)
and a 1- to 10-fold molar amount, preferably a 1- to 5-fold
molar amount of the compound (XII) or the compound (XIII)

in a solvent in the presence of a condensing agent.

The solvent to be used in Step 13 is not particularly
limited so long as it is inert to this reaction and may be
mentioned, for example, aromatic hydrocarbons such as
benzene, toluene, xylene, etc.; ethers such as diethyl

ether, diisopropyl ether, tetrahydrofuran, dioxane, etc.;




10

15

20

25

30

44

halogenated hydrocarbons such as methylene chloride,
chloroform, dichloroethane, etc.; an aprotonic polar
solvent such as dimethylformamide, dimethylsulfoxide, etc.;
nitriles such as acetonitrile, etc.; and esters such as
ethyl acetate, etc. As the above solvent, the above
halogenated hydrocarbons and aprotonic polar solvent are

preferred.

As the condensing agent to be used in Step 13, there may be
mentioned dicyclohexylcarbodiimide, l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride, 1,1'=-carbonyldi-
imidazole, trialkyl phosphite, ethyl polyphosphate, phos-
phorus oxychloride, phosphorus trichloride, phosphoryl
diphenylazide, diphenylphosphinic acid chloride, etc.

The reaction in Step 13 is carried out in the presence of a
base, if necessary, and as an example of the base, there
may be mentioned an alkali metal carbonate such as sodium
carbonate, potassium carbonate, sodium hydrogen carbonate,
potassium hydrogen carbonate, etc.; and amines such as
triethylamine, tributylamine, diiscpropylethylamine,
pyridine, picoline, lutidine, 4-dimethylaminopyridine, N-

methylmorpholine, etc.

The reaction temperature is 0 to 150 °C, preferably in the
range of 0 to 100 °C. The reaction time varies depending
on the above other conditions, but it is generally 10 min-

utes to 72 hours, preferably 30 minutes to 48 hours.

In Step 14 of Reaction route E, the compound (XV) is syn-
thesized by reacting the compound (XIV) and a 1- to 20-fold
molar amount, preferably a 1- to 15-fold molar amount of
hydroxylamine hydrochloride in a solvent in the presence of

a base.
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The solvent to be used in Step 14 is not particularly
limited so long as it is inert to this reaction and there
may be mentioned, for example, an aprotonic polar solvent
such as dimethylformamide, dimethylacetamide, dimethyl-
sulfoxide, hexamethylphosphoric acid triamide, etc.; and
alcohols such as methanol, ethanol, propancol, isopropanol,

butanol, etc.

As the base to be used in Step 14, there may be mentioned,
for example, an alkali metal hydroxide such as sodium
hydroxide, potassium hydroxide, etc.; an alkali metal
carbonate such as sodium carbonate, potassium carbonate,
sodium hydrogen carbonate, potassium hydrogen carbonate,
etc.; and amines such as pyridine, collidine, lutidine,

etc. As the above base, the above amines are preferred.

The reaction temperature is 20 to 300 °C, preferably in the
range of 50 to 200 °"C. The reaction time varies depending
on the above other conditions, but it is generally 15 min-

utes to 72 hours, preferably 1 to 48 hours.

In Step 15, the compound (Ih) is synthesized by subjecting
the compound (XV) and a 1- to 10-fold molar amount, prefer-
ably a 1- to 5-fold molar amount of the compound (XVI) to
condensation reaction in a scolvent in the presence of a

base.

As the solvent to be used, there may be mentioned the same
solvents as described in Step 2 of Reaction route A,
particularly preferably ketones and an aprotonic polar

solvent.

As the base to be used in Step 15, there may be mentioned
the same bases as described in Step 2 of Reaction route A,
particularly preferably an alkali metal hydride and an

alkali metal carbonate.
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The amount. of the above base tou be used and Lhe rocaction
conditions such as reaction temperature, reaction time,
etc. are the same as described in Step 2 of Reaction route
A

In Step 16 of Reaction route P, the compound (Ii) is syn-
thesized by reacting the compound (XIV) and a 1- to 10-fold
molar amount, preferably a 1- to 5-fold molar amcunt of an

anion of the compound (XVII) 1in a solvent.

The anion of the compound (XVII) is produced by treating
the compound (XVII) with a base. As the base to be used in
the above anion-producing reaction, there may be mentioned,
for example, an alkali metal hydride such as sodium
hydride, lithium hydride, etc., alkali metal alkoxides such
as sodium methoxide, sodium ethoxide, potassium t-butoxide,
etc., alkyl lithiums such as methyl lithium, butyl lithium,
etc. and metal amides such as sodium amide, lithium
diisopropylamide, etc., particularly preferably an alkali

metal hydride.

The solvent to be used in Step 16 is not particularly
limited so long.as it is inert to this reaction and there
may be mentioned, for example, aromatic hydrocarbons such
as benzene, toluene, etc.; ethers such as tetrahydrofuran,
dioxane, dimethoxyethane, diethoxyethane, etc.; and an
aprotonic polar solvent such as dimethylformamide, di-
methylacetamide, dimethylsulfoxide, etc. As the above

solvent, ethers are preferred.

The reaction in which the anion of the compound (XVII) is
produced is preferably carried out at -50 to 100 °C,
particularly in the range of -10 to 50 °C. Further, the
reaction of the anion of the compound (XVII) produced in
the above reaction and the compound (X1IV) is preferably

carried out at 0 to 300 °C, particularly in the range of 50
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to 200 °C, It is preferred that the reaction Lime of the
reaction in which the anion of the compound (XVII) is
produced is 30 minutes to 3 hours, and that of the reaction
of the compound (XIV) and the anion of the compound (XVII)
is 30 minutes to 48 hours.

In Step 17. the compound (Ij) is synthesized by subjecting
the compound (Ii) to catalytic reduction with hydreogen in

the presence of a catalyst.

The solvent to be used in Step 17 is not particularly
limited so long as it is inert to this reaction and there
may be mentioned, for example, alcohols such as methanol,
ethanol, etc. and ethers such as dioxane, tetrahydrofuran,
etc. As the above solvent, the above alcohols are

preferred.

As the catalyst to be used in Step 17, there may be men-
tioned, for example, palladium-carbon, platinum black and
rhodium-carbon. The hydrogen partial pressure in the reac-
tion of Step 17 is preferably 1 to 10 atmospheric pressure,

particularly 1 to 3 atmospheric pressure.

The reaction temperature is preferably 0 to 100 'C, par-

ticularly in the range of 20 to B0 ‘C. The reaction time
varies depending on the above other conditions, but it is
generally preferably 1% minutes to 10 hours, particularly

30 minutes to 5 hours.

In Step 18 of Reaction route G, the reaction in which the
compound (XVIII) is obtained from the compound (11) and
thicacetic acid is carried out under the same reaction

3

conditions as described in Step 3 ot Reaction route A.
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In Step 19, the compound (X1X) is obtained Ly hydrolyzing
the compound (XVIII) under alkaline conditions according to

a conventional manner.

In Step 20, the reaction in which the compound (I') is
obtained from the compound (XIX) and the compound (XVI} is
carried out under the same reaction conditions as described

in Step 15 of Reaction route E.

Among the compounds represented by the formula (I), a com-
pound in which R? or Z is a group containing a tetrazol-5-
vyl group is synthesized from a corresponding cyano compound
under the same reacticn conditions as described in Step 5

of Reaction route B.

A cyano group, a carbamoyl group, a carboxy group and a
protected carboxy group contained in a molecule of the
compound (I) are mutually converted according to a con-

ventional manner as shown in the following formula:

-CN == -~CONH; s== ~COOH == -C0O0-W

(W represents the protective group described above).

In this mutual conversion reaction, conversion from a

carboxylic acid (-COOH) to an amide (-CONH:) and conversion
from the amide to a cyano (-CN) are carried out in the same
manner as described in Step 7 and Step 8 of Reaction route

B, respectively.

The compounds (IV), (V), (VIII), (X), (XI), (X11), (XIII),
(XVI), (XVII) and other subsidiary starting materials used
in the above Reaction routes A, B, C, D, E, F and G are all
known compounds. Further, the compounds (II) and (XIV) are

easily prepared according to Reaction route H shown below.
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5

10

C

I, Step 22, the reduction reacti vy Zrom Lhe congound (XIV)
to the compound (II) is carried cut by a known method, for
exanple, & method of reducing with sodium boron hydride in

ethanol or methanol, otc.

The compound (XX} and the compound (XXI) to be used as
starting materials in Reaction route H are prepared by a
combination of a conventional manner and a known published
method, for example, according to Reaction routes I and J

shown below, respectively.
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Reaction Route |
(o)

HC ’O\(

(R2)n
o CF
(R2 )n—©/ HC—O

T \:Conventvonal)
(Conventionat) l N-bromosuccinimide CHe (Hydrolysis) 0o (R2)
oo "
HC Br
HO@—OCHa HC—0 -
(R2) (Conventional)
: (CF5C0)20 {Literature Reference 1)
HO—@OHl (Conventional) BF:.EO
0O
0 Rz
(R2)n (R2)n
O
o’ HC—0 J
((ZF‘b 47%HBr l {Conventionat)

Hydrolysns) (Conventlonal

v oo foet

. :E" (Hydrolysis)T (Conventional)
. e . (CHsCO)20 | (Conventional) o
'oc-o. O (CFgCO)zO (Rz)n
N (R2)n BF3 Et,0 o
LR X ] O O O y Lt L .
)L (Literature Reference 1) O '
o) HeC o}
R HeC He
tetes (in the chemical formulae in the above reaction route, R2 and n have the same meanings

ee” ? as described above and Et is an abbreviation of an ethyl group.)
© 5 (Reference ljterature 1) Chem. Pharm. Bull., 39, 2564 (1991)

ILBMN 21434 ANB Told
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[Reaction route J]

(R'") .
N
|
5 NH 2
{(Reference
literature 2) CHs ¥___\
R CHO
(R‘ ) o
10 %‘A/\
ps.
\/\N'/\C Ha
(Refereance Se(;
literature 3)

15 R .

AP

{(Conventicnal NaBH.
20 nmethod)
(R'") =
§§V/\W?A\CH20H
25 {(Conventional | 50C |,
method)
(R" 7~
P Sy
/
30 NTNcH, C

(in the chemical formulae in the above reaction route, R!

and m have the same meanings as described above.)

{(Reference literature 2) J. Org. Chem., 42, 911 (1%77)
35 (Reference literature 3) Chem. Pharm. Bull., 32, 4%14
(1984)
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After completion of the reactions, the desired compounds of
the respective reactions can be obtained by treating the
reaction mixtures according to a conventional manner and
further purified by a common purification means such as re-
crystallization, column chromatography, etc., if necessary.
Further, the compound of the formula (I) of the present
invention is converted into a desired salt according to a

conventional manner, if necessary.

In the compound of the formula (I) thus prepared, an
optical isomer or a geometric (cis, trans or E, Z) isomer
may exist. In such a case, 1if desired, an optical isomer
or a geometric isomer of a corresponding desired compound
can be obtained by carrying out the above reaction by using
an optically resolved or separated starting compound.

Also, a mixture of an optical isomer or a geometric isomer
is treated according to a common optical resolution method

ox separation method to obtain the respective isomers.

In the formula (I), all of an optical isomer, a geometric
isomer and a mixture thereof are represented by a single
formula, but the present invention includes the respective

isomers and a mixture thereof as a matter of course.

Best mode for carrving out the invention

In the following, the present invention is described in
detail by referring to Examples, but the scope of the

present invention is not limited thereby.
Example 1
11-(2-Carboxyethylthio)-2-(7-chlorp-6-fluoroquinolin-2-

vlimethoxy-6,11-dihvdrodibenz[b,eloxepine: (Exemplary
compound 262)
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While stirring under ice cooling, 1 g of 2-(7-chloro-6-
fluoroquinolin-2-yl)methoxy-11-hydroxy-6,11~-dihydrodi-

benz [b,eloxepine was added to a mixed solution of 8 ml of
trifluorocacetic acid and 6 ml of methylene chloride, then
0.25 g of 3-mercaptopropionic acid was added to the
solution and the mixture was stirred under ice cooling for
2 hours. After completion of the reaction, 180 ml of ice
water was added the mixture, the mixture was adjusted to
about pH 3 with a 1N-sodium hydroxide aqueous solution and
then the aqueous layver was extracted with 200 ml of methyl-
ene chloride. The organic layer was washed with water and
dried over anhydrous sodium sulfate and the residue
obtained by removing the solvent under reduced pressure was
recrystallized from ethyl acetate to obtain 0.63 g of the

title compound as white powder.

m.p. 180 to 183 °C

lH NMR (8§, CDC1l3-DMSO-dg); 2.42 (2H, t), 2.55 to 2.75 (2H,
m), 4.83 (1H, d), 5.00 (1H, s), 5.28 (2H, s), 6.06 (1H, 4),
6.77 (1H, d), 6.83 (1H, dd), 6.95 (1H, d4), 7.25% to 7.35
(4H, m), 7.67 (1H, d4), 7.70 (iH, 4), 8.14 (1H, d4)., 8.23
(1H, d), 11.80 to 12.20 (1H, br. s)

Example 2

6. 11-dihvdrodibenz (b, eloxepine: (Exemplary compound 182)

2-(7-Chleroquinolin-2-ylimethoxy-11l-hydroxy-¢é,1ll-dihydro-
dibenz (b, e]loxepine and 3-mercaptopropionic acid were used
and reacted in the same manner as in Example 1 to obtain
the title compound.

Yellowish white powder
m.p. 169 to 172 'C (decomposed)

- - i e~
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1H NMR (5, CDCl3-DMSO-dg); 2.43 (2H, t), 2.55 to 2.70 (2H,
m), 4.84 (1H, d), 4.99 (1H, s), 5.31 (24, s)., 6.07 (1H, d),
6.78 (1H, d), 6.84 (1H, dd), 6.95 (1H, d), 7.25 to 7.35
(4H, m), 7.52 (1H, d&d), 7.69 (1H, d), 7.85 (1H, d), 8.05
(1H, s), 8.25 (1H, d)

Example 3

11-(2-Carboxyvethylthio)-2-(6-fluorogquinglin-2-vl)methoxy-

6.11-dihvdrodibenz (b, eloxepine: (Exemplary compound 230)

2-{(6-Fluoroguinolin-2-yl)methoxy-11-hydroxy-6,11-dihydro-
dibenz (b, e}oxepine and 3-mercaptopropionic acid were used
and reacted in the same manner as in Example 1 to obtain
the title compound.

White powder

m.p. 167 to 171 °C

1H NMR (8, CDCl3-DMSO-dg); 2.42 (2H, t), 2.59 to 2.71 (2H,
m), 4.84 (1H, 4), 5.02 (1H, s), 5.30 (2H, s), 6.06 (1H, d),
6.77 (1H, 4y, 6.85 (1H, dd), 6.97 (1H, &), 7.27 to 7.35
(4H, m), 7.32 to 7.51 (4H, m), 7.51 to 7.55 (2H, m), 7.70
(1, d), 8.05 (1H, dd), 8.24 (1H, d)

Example 4

1l-(2-Carboxvethylthio)-2-(7-fluoroquinolin-2-vl)imethoxy-
6.11-dihydrodibenz[b, eloxepirie: (Exemplary compound 233)

2-(7-Fluoroquinolin-2-yl)methoxy-11-hydroxy-6,11-dihydro-
dibenz[b,e]loxepine and 3-mercaptopropionic acid were used
and reacted in the same manner as in Example 1 to obtain

the title compound.

White powder
m.p. 161 to 163 °C
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14 NMR (8, CDC13-DMSO-dg); 2.46 (2H, t), 2.62 to 2.74 (2H,

m), 4.88 (1H, d4), 5.06 (1H, s), 5.34 (2H, s), 6.10 (1H, 4),

6.82 (1H, d), 6.89 (1H, dd), 7.01 (1H, &), 7.30 to 7.34

(3H, m), 7.39 to 7.44 (1H, m), 7.70 (1H, m), 7.96 (1H, dd),
5 8.32 (1H, &)

Example 5

10 6.11-dihvdrodibenzib, eloxepine: (Exemplary compound 232)

2-(6-Chloroquinolin-2-yl)methoxy-11-hydroxy-6,11-dihydro-
dibenz (b, &é)oxepine and 3-mercaptopropionic acid were used
and reacted in the same manner as in Example 1 to obtain

15 the title compound.

Orange-tinged white powder

m.p. 178 to 180 °C

1H NMR (3, CDCl3-DMSO-dg); 2.43 (2H, t), 2.61 to 2.72 (2H,
200 m), 4.84 (1H, d), 5.01 (1H, s), 5.30 (2H, s), 6.06 (1H, d),

6.78 (1H, d), 6.84 (1H, dd), 6.96 (1H, d), 7.15 to 7.34

(4H, m), 7.67 (1H, 4d), 7.71 (1lH, d4), 7.89 (1H, 4), 8.01

(1, d), 8.21 (1H, 4)

25 Example 6

ll-({2-Carboxvethylthio)-2-(7-difluoromethoxygquinelin-2-

L thoxy-6,11-dihvdrodibenz[b oxepine: (Exemplary
compound 236)

30
2-(7-Difluoromethoxyquinolin-2-yl)methoxy-11-hydroxy-6,11-
dihydrodibenz (b, eloxepine and 3-mercaptopropionic acid were
used and reacted in the same manner as in Example 1 to
obtain the title compound.

35

White powder
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m.p. 180 to 184 °C

lH NMR (8, CDCl3-DMSO-dg); 2.41 (2H, t), 2.55 to 2.75 (2H,
m), 4.83 (1H, d), 5.02 (1H, s), 5.30 (2H, s), 6.06 (1H, d),
6.77 (1H, &), 6.85 (lH, d4d), 7.03 (1H, s), 7.09 (1H, 4),
7.25 to 7.35 (4H, m), 7.39 (1H, d&d), 7.66 (1H, &), 7.72
(1H, &), 7.92 (1H, d), 8.27 (1H, d), 11.80 to 12.20 (1H,
br. s) '

Exanmple 7

11-(2-Carboxyvethylthio)-2-(8-fluoroquinolin-2-vlimethoxy-

6,11-dihvdrodibenz({b.eloxepine: (Exemplary compound 234)

2-(8-Fluoroguinolin-2-yl)imethoxy-11l-hydroxy-6,11l-dihydro-
dibenz[b,eloxepine and 3-merxcaptopropionic acid were used
and reacted in the same manner as in Example 1 to obtain

the title compound.

{as 3/4 Ho0 adduct)

Yellowish white powder

m.p. 185 to 188 °C

1H NMR (8, CDC1l3-DMSO-dg);: 2.43 (2H, t), 2.55 to 2.75 (2H,
m), 4.84 (1H, d), 5.02 (1H, s), 5.35 (2H, s), 6.07 (1H, 4d),
6.78 (1H, 4d), 6.85 (1H, 4Qd), 6.98 (1H, d), 7.25 to 7.35 (H,
m), 7.40 to 7.55 (2H, m), 7.69 (1H, 4y, 7.77 (1H, d), 8.30
(1H, dd), 11.80 to 12.20 (1H, br. s}

Example 8

11-(2-Carboxyethylthio)-2-(5,7-dichloroguinolin-2-v}l) -

methoxy-6,11-dihvdrodibenz([b,eloxepine: (Exemplary compound
235)

2-(5,.7-Dichloroquinolin-2-yl)methoxy-11l-hydroxy-6,11-di-

hydrodibenz (b, eloxepine and 3-mercaptopropionic acid were
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used and reacted in the same manner as in Example 1 to

obtain the title compound.

Orange-tinged white powder
m.p. 183 to 185 °C
lH NMR (8. CDC13-DMSO-dg); 2.43 (2H, t), 2.60 to 2.73 (2H,
m), 4.84 (1lH,
6.78 (1H, d),

(4H, m),
(1H, &)
Example

7.66

9

d),
6.84
(1H,

(decomposed)

5.02 (1H,
(1H, dd)
d), 7.81

s), 5.32 (2H, s), 6.07 (1H, &),
. 6.97 (IH, d), 7.27 to 7.32
(1H, 4), 8.00 (1H, 4), 8.57

1l1-(2-Carboxvethvlthio)-2-(6-ethvlguinolin-2-vl)imethoxy-

6.,11-dihydrodibenz[b,eloxepine: (Exemplary compound 231)

2-(6-Ethylguinolin-2-yl)methoxy-11-hydroxy-6,11-dihydro-

dibenz (b, eloxepine and 3-mercaptopropionic acid were used

and reacted in the same manner as in Example 1 to obtain

the title compound.

{as Hp0 adduct)

White powder
10 NMR (8, CDC13-DMSO-dg); 1.34 (3H, t), 2.42 (2H, t), 2.55
.85 (2H, q), 4.83 (1H, d)}, 5.01 (1H, s),

to 2.75 (2H, m), 4
5.29 (2H, s), 6.06
6.97 (1H, d), 7.25
7.96 (1H, d4), 8.18
Example 10

(1H, 4d),
to 7.35
(IH, d&)

6.77 (1H, 4), 6.84 (1H, d4d),
(44, m), 7.55 to 7.65 {(3H, m),

11-(2-Carboxyethylthio}-2-{(6-methoxvguinolin-2-v]l)imethoxy-

6,11-dihvdrodibenz [b,eloxepine: (Exemplary compound 229)

11l-Hydroxy-2-(6-methoxygquinolin-2-ylimethoxy-6,11-dihydro-

dibenz (b, eloxepine and 3-mercaptopropionic acid were used
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and reacted in the same manner as in Example 1 to obtain

the title compound.

White powder
5 m.p. 174 to 175 °C
1H NMR (8§, CDCl3-DMSO-dg); 2.43 (2H, t), 2.59 to 2.72 (2H,
m), 4.83 (1H, &), 4.99 (lH, s), 5.28 {2H, s), 6.06 (1H, ),
6.78 (1H, d), 6.84 (1H, dd), 6.95 (1H, d), 7.15 (1lH, 4},
7.24 to 7.33 (4H, m), 7.38 (1lH, dd), 7.62 (1H, d), 7.95
- 10 (1H, 4), 8.15 (1H, d)

Example 11
11-{2-Carboxyethvlthic)-2-({guinolin-2-vl)methoxy-6,11-

15 dihvdrodibenz[b eloxepine: (Exemplary compound 122)
{(as 1/4 H,0 adduct)

11-Hydroxy-2-(quinolin-2-yl)methoxy-6,11-dihydrodibenz-
[b.eloxepine and 3-mercaptopropionic acid were used and
20 reacted in the same manner as in Example 1 to obtain the

title compound.

Orange-tinged white powder
m.p. 186 to 190 °C

25 1H NMR (8§, CDC1l3-DMSO-dg); 2.41 (2H, t), 2.57 to 2.66 (2H,
m), 4.84 (1H, 4), 5.09 (1H, s}, 5.30 (2H, s), 6.04 (1lH, 4.
£.76 (1H, d), 6.86 (1H, dd), 7.02 (lH, 4}, 7.32 (4H, m),
7.58 (1H, d), 7.65 to 7.74 (2H, m), 7.90 (1lH, d)., 8.03 (1H,
dy, 8.29 (1H, &)

30
Exanple 12

1l-(2-Carboxyethylthiol-2-({7-chloroguinolin-2-vl)methoxy-

10-methyvl-6,11-dihvdrodibenz b eloxepine: {(Exemplary com-

35 pound 239)
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2-(7~Chloroquinolin~2-yl)methoxy-11-hydroxy-10-methyl-6,11-
dihydrodibenz (b, e]oxepine and 3-mercaptopropionic acid were
used and reacted in the same manner as in Example 1 to

obtain the title compound.

{as 1/4 H20 adduct)

White powder

m.p. 184 to 185 "C (decomposed)

1H NMR (8, CDCl3-DMSO-dg); 2.44 (2H, t), 2.47 (3H, s), 2.69
(2H, t), 4.77 (1H, d), 5.31 (1H, d), 5.32 (2H, s), 6.17
(1H, 4), 6.78 (1H, 4), 6.84 (1H, dd), 6.97 (iH, 4d)., 7.12
(1H, dd), 7.12 (2H, m), 7.53 (1H, 4dd4), 7.69 (1lH, 4), 7.85
(1H, 4), 8.03 (1H, d), 8.28 (1lH, 4

Example 13

methoxy-6,11-dihvdrodibenz[b,eloxepine: (Exemplary compound

237)

2-{(7-Chloroquinolin-2-yl)methoxy-11l-hydroxy-8-methoxy-6,11~
dihydrodibenz[b,e]oxepine and 3-mercaptopropionic acid were
used and reactad in the same manner as in Example 1 to

obtain the title compound.

Slightly yellow needle crystals

m.p. 177 to 179 °C

14 NMR (38, CDC13-DMSO-dg); 2.44 (2H, t), 2.55 to 2.75 (2H,
m), 3.8L (3H, ), 4.78 (1H, d), 4.96 (lH, s), 5.31 (2H, s),
6.03 (1H, d), 6.75 to 6.85 (4H, m), 6.92 (i1H, 4), 7.17 (1lH,
dy, 7.50 to 7.55 (1H, m)}, 7.69 (1lH, 4), 7.82 (1H, d). 8.05
(1H, s), 8.23 (1H, 4), 11.80 to 12.10 (1H, br. s)

Example 14
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8-Bromo-11-(2-carboxyethylthio)-2-(7-chloroguinolin-2-vl) -

methoxv-6.,11-di rodibenz oxepine: (Exemplary compound
238)

8-Bromo-2-(7-chloroquinclin-2-yl)methoxy-11-hydroxy-6,11-
dihydrodibenz (b, e]oxepine and 3-mercaptopropionic acid were
used and reacted in the same manner as in Example 1 to

obtain the title compound.

White needle crystals

m.p. 181 to 182.5 °C

1H NMR (8, CDCl3-DMSO-dg): 2.47 (2H, t), 2.55 to 2.75 (2H,
m), 4.80 (1H, 4), 4.98 (1H, s), 5.31 (2H, s), 5.98 (1H, 4),
6.75 to 6.90 (2H, m), 6.94 (1H, d), 7.17 (1H, &), 7.35 to
7.45 (2H, m), 7.50 to 7.55 (1H, m), 7.68 (1H, &), 7.83 (1H,
d), 7.05 (1H, d), 8.24 (1H, &), 11.90 to 12.20 (1H, br. s)

Example 15

11-(2-Carboxvethvylthio)-2-(7-chloroguinolin-2-vl)methoxy-7-

cyano-6,11-dihvdrodibenz (b, eloxepine: (Exemplary compound
240)

2-(7-Chloroquinolin-2-yl)methoxy-7-cyano-11-hydroxy-6.11-
dihydrodibenz (b, e]oxepine and 3-mercaptopropionic acid were
used and reacted in the same manner as in Example Ll to

obtain the title compound.

Slightlv yellow powder

m.p. 193 to 195 ‘C

lH NMR (8§, CDC13-DMSC-dg);: 2.50 (2H, t), 2.55 to 2.80 (2H,
my, 5.06 (1H, s), 5.25 (1H, d), 5.38 (2H, s), 6.05 (1H, d),
6.89 (2H, s), 6.96 (1H, s), 7.41 (1H, t), 7.55 (1H, dd),
7.63 (1H, d), 7.73 (1H, A), 7.85 (li, d), 8.14 (lH, s),
8.30 (1H, Q)
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li-(2-Carboxvethvlthio)-8-carboxvmethylthio-2-(7-chloro-

guinolin-2-vl)methoxv-6,11-dihydrodibenz (b, eloxepine:

(Exemplary compound 260)

8-Carboxymethylthio-2-(7-chloroquinolin-2-yl)methoxy-11-~
hydroxy-6,11-dihydrodibenz (b, e]oxepine and 3-mercapto-
propionic acid were used and reacted in the same manner as

in Example 1 to obtain the title compound.

Brown powder
m.p. 165 to 167 °C
10 NMR (8, CDCl3-DMSO-dg); 2.47 (2H, t), 2.55 to 2.75 (2H,

m), 3.66 (2H, s}, 4.80 (1H, d4), 4.94 (1H, s), 5.32 (2H, s),
5.99 (1H, 4d), 6.75 to 6.90 (2H, m), 6.92 (1H, d4), 7.18 (1H,
d), 7.25 to 7.35 (2H, m), 7.52 (1H, 4ad), 7.69 {(1H, 4), 7.82
(1H, 4), 8.07 (1lH, s), 8.23 {1H, &)

Example 17

11-({2-Carboxvethylthio}-2-(guinolin-2-vl)imethoxv-8- (tetra-

zol-5-vl1) -6, 11-dihydrodibenz (b, eloxepine: (Exemplary com-
pound 180)

ll-Hydroxy-2-(quinolin-2-yl)methoxy-8-(tetrazol-5-yl)-6,11-
dihydredibenz{b,e]oxepine and 3-mercaptopropionic acid were
used and reacted in the same manner as in Example | to

obtain the title compound.

{as 1/2 H20 adduct)
Light brown powder

m.p. 151 to 153 °C
IH NMR (8, CDC13;-DMSO-dg); 2.48 (2H, t), 2.55 to 2.80 (2H,

m), 4.94 (1H, d), 5.07 (1H, s), 5.35 (2H, s), &.07 (1H, q),
6.83 (1H, d), 6.88 (1H, dd), 6.99 (1H, d), 7.43 (1H, 4},
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7.58 (1H, t), 7.69 (lH, d), 7.76 (li. td), . R I
8.02 (1H, d), 8.03 (1H, s), 8.08 (1lH, d), <..» .

Example 18

11-(2-Carboxvethvlthio)-2-(7-chlorogquinclin > v1 me=h sxy-8-

(Cetxazol-5-vl)-6,11-dihvdrodibenz[b,eloxev_r:: Exenplary

compound 243)

2-(7-Chloroguinolin-2-yl)methoxy-1ll-hydroxy-8 (tetrazol &-
yl)-6,11-dihvdrodibenz[b, eloxepine and 3-mercapropropionic
acid were used and reacted in the same manner as in Exawple

1 to obtain the title compound.

Brown powder

m.p. 170 to 172 °C

¥ NMR (8, CDCl3-DMSO-dg);: 2.49 (2H, t), 2.55 to 7.95 (2t
r), 4.94 (1H, &, 5.06 (1H, s), 5.32 (2H, s), 6. (14, s),
6.80 to 6.90 (2H., m), 6.97 (1H, d), 7.42 (1H, &), 7.52 (1lu,
ad), 7.69 (1H, d), 7.83 (1H, d), 8.00 to 8.10 (3H, m), b.23
(1H, &)

Example 19

11-(2-Carboxvethvlthio)-2-(7-chloroquinolin-2-v1l)imcthoxy 7

(tetrazol-5-v1)-6,11-dihvdrodibenzib, eloxepine: (Exerplary

compound 242)

2-(7-Chloroquinolin-2-ylimethoxy-11 hydrexy 7 (tetia.ol &
y1l)-6,11-dihydrodibenz (b, eloxepine and 3-mercapt.proplionic
acid were used and reacted In the same manner as i1 =X1D. O

1 to obtain the title compound.

Slightly yellow powder
m.p. 122 to 125 (C
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'H NMR (3, CDCl3-DMSO-do): 2.53 (2H, t), 2.00 *o 2.80 (2H,
m), 5.11 (1H, s), 5.43 (2H, s), 5.67 (1H, d), o.07 (lH, d),

6.75 to 6.90 (2H, m), 6.99 (lH, d), 7.40 to 7.4% (2H, wm),
7.58 (1H, d4d), 7.66 (1H, tv), 7.78 (lH, &), ~".»d (1H, 4),
8.23 (1H, s), 8.36 (1H, 4)

Example 20

J-Carbamovl~11-(2-carboxvethylthio)-2-(7-chlorcqguinolin-2-

vllwechoxy-6,11-dihvdrodibenz (b, eloxepine: (Exemplary com-

pound 241)

40 ml of a 1IN-sodium hydroxide aqueous solution was added
to 0.85 g of the compound 11-(2-carboxyethylthio)-2-{(7-
chloroguinolin-2-yl)methoxy-7-cyano-6, l1-dihydrodibenz-
{b,eloxepine obtained in Example 15 dissolved in 10 ml of
ethanol and the mixture was refluxed under heating for 2
hours. After completion of the reaction, water was added
to the residue obtained by removing the solvent, the
mixture was adjusted to about pH 3 with IN-hydrochleoric
acid and crystals precipitated were dissolved in ethyl
acetate. The organic laver was washed with water, dried
over anhydrous sodium sulfate and condensed. The resulting
residue was applied to silica gel column chromatographv to
obtain 0.25 g of the title compound as slightly vellow

powder.

{(as 1,4 H-oO adduct)

m.p. 187 to 189 °C

L NMR (8, CDCl3-DMSO-dg); 2.47 (28, U), 2.55 to 2.75 (2H,
m), 5.07 (1H, s), 5.37 (2H, s}, 5.39 (lH, &), 6.02 (lk. &),
6.75 to 6.90 (3H, m), 6.97 (lH, d), 7.33 (1, d), 7.40 to
7.50 (2H, m), 7.57 (1H, dd), 7.75 (1l#, &, 7.90 (14, d),
8.14 (1H, s), 7.35 (1H, @

Example 21
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11-Carboxymethvlthio-2-(7-chloroguinolin-2-vl)imethoxv-6,11-

dihvdrodibenz [b,eloxepine: (Exemplary compound 181)

While stirring under ice cooling, 0.34 ml of thionyl
chloride was added to 1.88 g of 2-(7-chloroquinolin-2-
yl)methoxy-11l-hydroxy-6,1l1-dihydrodibenz (b, e]loxepine
dissolved in 21 ml of methylene chloride and the mixture
was stirred at the same temperature for 30 minutes to
produce 1li-chloro-2-(7-chloroquinolin-2-yl)methoxy-6,11-
dihydrodibenz{b,eloxepine. After the solvent was removed
from the reaction mixture, the residue was dissolved in 20
ml of methylene chloride, 1.25 ml of triethylamine and 1.69
ml of methyl thioglycolate were added to the solution while
stirring under ice cooling and the mixture was stirred at
room temperature foxr 7 hours. After the solvent was
removed from the reaction mixture, 60 ml of ethanol and 45
ml of a 1IN-sodium hydroxide agqueous soluticn were added to
the residue and the mixture was stirred at room temperature
for 1 hour. After the solvent was removed, 150 ml of ice
water was added to the residue, the mixture was adjusted to
about pH 2 with 1IN-hydrochloric acid and then the aquecus
layer was extracted with 150 ml of methylene chloricde.
After the organic layer was washed with water, the residue
obtained by removing the solvent was applied to silica gel
column chromategraphy to obtain 0.54 g of the title

compound as white powder.

m.p. 179 tc 181 °C

1y NMR (8, CDCl3-DMSO-dg); 3.03 (2H, s), 4.85 (14, d), 5.26
(1H, &), 5.30 (2H, s), 6.02 (1H, s), 6.80 (1H, d), 6.86
{1H, dd), 7.01 (1H, &), 7.27 to 7.34 (4H, m), 7.52 (1H,
dd), 7.86 (1H, d), 8.03 (1H, d&), 8.26 (1H, d)

Example 22
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ll-Carboxymethvlthio-2-(gquinolin-2-vlimerhoxv-6,711-dihvdro-

dibenz[b,eloxepine: (Exemplary compound 121)

11l-Hydroxy-2-(quinolin-2~yl)methoxy-6,11l-dihydrodibenz-
5 [b,e]oxepine and thioglycolic acid were used and reacted in
the same manner as in Example 1 to obtain the title com-

pound.

(as 1/2 Hp0 adduct)
10 wWhite powder
m.p. 174 to 179 °C
g NMR (8, €DCl3); 3.15 (1H, d), 3.24 (1H, &), 4.85 (1H,
d), 5.18 (1H, s), 5.35 to 5.50 (2H, m), 5.94 (1H, &), 6.80
to 6.85 (2H, m), 6.96 (1H, 4), 7.20 to 7.30 (4H, m), 7.59
15 (1H, t), 7.70 to 7.80 (2H, m), 7.86 (1H, d), 8.15 to 8.20
(1€, d), 8.28 (1lH, &)

Example 23

20 1l-(1-Carboxvethvlthio)-2-(guinolin-2-vl)methoxy-6,11-

dihvdrodibenz (b, eloxepine: (Exemplary compound 128)

11 -Hydroxy-2-{qguinolin-2-yl)methoxy-6,11-dihydrodibenz-
[b,eloxepine and 2-mercaptopropionic acid were used and

25 reacted in the same manner as in Example 1 to obtain the
title ecompound.

Yellow powder
m.p. 179.5 to 181 *‘C

30 H NMR (8, CDCl3-DMSO-dg); 1.22 to 1.31 {3H, m), 3.15 to
3.30 (1H, m), 4.84 to 4.88 (1H, m), 5.24 to 5.34 (3H, m),
5.93 to 6.06 (1H, m), 6.76 to 8.24 (13H, m)

Example 24

35
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1l-(3-Carboxvpropylthio) -2-(7-chloroguinolin-2-vl)methoxy-

6.11-dihvdrodibenz[b,eloxepine: (Exemplary compound 183)

(1) 0.43 g of potassium carbonate was added to 1 g of 2-
{7-chloroquinolin-2-yl)methoxy-1ll-mercapto-6,1l1~-dihydro-
dibenz [b,eloxepine and 0.56 g of ethyl 4-bromobutanoate
dissolved in 25 ml of acetone and the mixture was stirred
under heating for 3 hours. After completion of the reac-
tion, the reaction mixture was filtered and the filtrate
was condensed under reduced pressure. The resulting
residue was applied to silica gel column chromatography to
obtain 0.86 g of 2-(7-chloroquinolin-2-yl)methoxy-11-(3-
ethoxycarbonylpropylthio)-6,11-dihydrodibenz [b,e]oxepine as

a brown oily product.

1y NMR (8, CDCl3); 1.24 (3H, t), 1.77 te 1.86 (2H, m), 2.27
to 2.50 (4H, m), 4.12 (2H, q), 4.84 (1H, d), 4.86 (1H, s),
5.32 (2H, s), 6.11 (1H, d), 6.58 (2H, m), 6.89 (1H, 4),
7.18 (1H, m), 7.23 to 7.29 (3H, m), 7.50 (1H, dd), 7.67
(1H, &), 7.76 (1H, 4), 8.08 (1H, d), 8.16 (1H, d)

(2} 1.9 ml of a 1N-sodium hydroxide aqueous solution was
added to 0.84 g of 2-(7-chloroquinolin-2-yl)methoxy-11~(3-
ethoxycarbonylpropylthio)-6,11-dihydrodibenz(b,e]oxepine
obtained in the above (1) dissolved in 20 ml of ethanol and
the mixture was refluxed under heating for 1.5 hours to
effect hydrolysis reaction. After the solvent was removed
from the reaction mixture, 300 ml of ice water was added to
the residue and the mixture was adjusted to about pH 4 with
IN-hydrochloric acid. Crystals precipitated were dissolved
in methylene chloride and the organic layer was washed with
water, dried over anhydrous sodium sulfate and condensed.
The resulting solid was washed with a mixed solution of
acetone-hexane to obtain 0.68 g of the title compound as

white powder.
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m.p. 148 to 153 °C

1H NMR (8, CDCl3-DMSO-dg); 1.78 to 1.86 (2H, m), 2.32 to
2.41 (2H, m), 2.45 to 2.59 (2H, m), 4.83 (1H, d), 4.89 (1H,
s), 5.31 (2H, s), 6.09 (1H, d), 6.78 to 6.85 (2H, m), 6.91
(1H, @), 7.20 to 7.29 (4H, m), 7.50 (1H, &), 7.68 (1H, d),
7.82 (1H, d), 8.06 (1H, s), 8.22 (1H, d)

Example 25

11-(5-Carboxvpentylthio) -2-(7-chloroguinolin-2-vl)imethoxy-

6,11-dihydrodibenz[b,eloxepine: (Exemplary compound 185)

2-(7-Chloroquinolin-2-yl)methoxy-1l-mercapto-6,11l-dihydro-
dibenzb,e]loxepine and ethyl é-bromohexancate were used and
reacted in the same manner as in Example 24 to obtain the

title compound.

White powder

m.p. 160 to 166 °C

1H NMR (8, CDCl3-DMSO-dg): 1.26 to 1.59 (6H, m), 2.21 to
2.58 (4H, m), 4.83 (1H, &), 4.88 (1H, s), 5.32 (2H, s),
6.11 (1H, d), 6.78 (1H, 4), 6.84 {1H, dd), 6.90 (1H, d),
7.19 (1H, 4), 7.22 to 7.32 (3H, m), 7.52 (1H, ad), 7.70
{1H, d), 7.85 (1H, 4), 8.05 (1H, &), 8.25 (1H, d)

Example 26

li-Carboxymethoxyv-2-(6-chloroguinolin-2-vlimethoxy-6,11~-

dihvdrodibenz[b,eloxepine: (Exemplary compound 115)

(1) While stirring under ice cooling, 0.45 ml of thionyl
chloride was added to 2.5 g of 2-(6-chloroquinolin-2-yl)~
methoxy-11-hydroxy-6,11-dihydrodibenz [b, e]oxepine suspended
in 60 ml of methylene chloride andAthe mixture was stirred
at the same tempzrature for 30 minutes. After completion

of the reaction, the reaction mixture was condensed under
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reduced pressure, the residue was dissolved in 40 ml of
methylene chloride, 4.8 ml of methyl glycolate and 1.7 ml
of triethylamine were added to the solution while stirring
under ice coocling and the mixture was stirred at room tem-
perature for 4.5 hours. After completion of the reaction,
the reaction mixture was washed with water and dried over
anhydrous sodium sulfate. The residue obtained by removing
the solvent under reduced pressure was applied to silica
gel column chromatography to obtain 0.91 g of 2-(6-chloro-
guinolin-2-yl)methoxy-1ll-methoxycarbonylmethoxy-6,11-
dihydrodibenz{b,e]loxepine as white powder.

m.p. 144 to 147 °C

IH NMR (CDCl3); 3.70 (3H, s), 4.05 (2H, s), 5.31 (1H, &),
5.33 (XH, s}, 5.96 (1H, d), 6.82 (1H, &), 6.92 (1H, d4),
7.03 (iH, 4), 7.28 to 7.38 (4H, m), 7.67 {(1H, ad), 7.70
(1H, 4), 7.82 (1H, &), 8.01 (1H, d4), 8.10 (1H, &)

(2) 2.3 ml of a IN-sodium hydroxide aqueous solution was
added to 0.89 g of 2-{6-chloroguinclin-2-yl)methoxy-11-
methoxycarbonylmethyl-6,11-dihydrodibenz (b, el oxeping
obtained in the above (1) dissolved in 50 ml of ethanol and
the mixture was stirred at room temperature for 2 days to
effect hydrolysis. After completion of the reaction, 200
ml of ice water was added to the residue obtained by
removing the solvent and the mixture was adjusted to about
pH 4 with IN-hydrochloxric acid. Crystals precipitated wexre
collected by filtration and applied to silica gel column
chromatography to cobtain 0.19 g of the title compound as

orange-tinged white powder.

m.p. 179 to 180 °'C

TH NMR (8, CDCl3-DMSO-dg); 3.97 (3H, s), 4.86 (1H, d), 5.30
{2H, s), 5.35 (1H, s), 5.93 (1H, &), 6.77 (1H, d), 6.91
(14, dd), 7.11 (1H, &), 7.34 (4H, m), 7.67 (1H, dd), 7.71
(14, d), 7.90 (1H, &), 8.00 (1H, 4), 8.22 (1lH, d)
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Example 27

ll-Carboxymethoxy-2-(7-chloroquinolin-2-vl)methoxy-6,11-

dihvdrodibenz[b, eloxepine: (Exemplary compound 61)

2-{7-Chloroquinolin-2-yl)methoxy~-11l-hydroxy-6,11-dihydro-
dibenz (b, el oxepine and methyl glycolate were used and
reacted in the same manner as in Example 26 to obtain the

title compound.

(as 3/4 Hy0 adduct)
White powder

m.p. 129 to 130 °C

14y NMR (8, CDCl3-DMSO-dg); 3.99 (2H, s), 4.85 (1H, d), 5.30
(2H, s), 5.35 (1H, s), 5.95 (1H, 4), 6.78 (1H, d), 6.91
(1H, dd), 7.29 to 7.38 (4H, m), 7.51 (1H, ad), 7.68 (1lH,
ad), 7.84 (1H, d), 8.03 (1H, d), 8.24 (1H, d)

Example 28
11-Carboxymethoxy-2- (é-ethylguinolin-2-vl)methoxy-6,11-

dihwdrodibenz (b, e]loxepine: (Exemplary compound 114)
{as Hp0 adduct)

2-(6-Ethylquinolin-2-vl)methoxy-11l-hydroxy-6,11-dihydro~
dibenz [b, el oxepine and methyl glycolate were used and
reacted in the same manner as in Example 26 to obtain the

title compound.

White powder

m.p. 153 to 154 °C

14 NMR (8§, CDCl3-DMSO-dg); 1.34 (3H, t), 2.85 (2H, o), 3.98
(2H, s), 4.86 (1H, d), 5.29 (1H, s), 5.36 (2H, s), 5.93
(1H, 4), 6.76 (1H, &), 6.92 (1H, dd)., 7.11 (1H, 4}, 7.25 to
7.65 (3H, m), 7.95 (1H, 4), 8.19 (1lH, 4d)
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Example 29

ll-Carboxymethoxy-2-{cquinolin-2-vlimethoxy-6,11-dihydro-

dibenz[b . eloxepine: {(Exemplary compound 1)

11-Hydroxy-2-{guinolin-2-yl)methoxy-6,ll-dihydrcdibenz-
[b,eloxepine and methyl glycolate were used and reacted in
the same manner as in Example 26 to obtain the title

compound.

(as 1/4 Hy0 adduct)

Pale yellow powder

m.p. 80 to 83 °C

1H NMR (8§, CDC1l3-DMSO-dg); 4.01 (3H, s), 4.86 (1H, 4), 5.33
(2H, s), .36 (1H, s), 5.97 {(1H, &), 6.79 (1iH, d), 6.83
(1, d4)., 6.88 (1H, dd), 7.11 (1H, d)., 7.27 to 7.36 (4H, m),
7.57 (1H, &), 7.70 (1H, 4d), 7.75 (1H, d), 8.06 (1lH, 4),
8.22 (1H, Q)

Example 30
2-(7-Chlorcguinolin-2-vl)methoxy-11-[2-({tetrazol-5-v1)-

ethylthiol-6,11-dihvdrodibenz (b, eloxepine: (Exemplary
compound 192) ‘

1.25 g of trimethyltin azide was added to 1.4 g of 2-{7-
chloroguinolin-2-yl)imethoxy-11-(2-cyancethylthio)-6,11-
dihydrodibenz([b,e]loxepine dissolved in 40 ml of xylene and
the mixture was refluxed under heating for 8.5 hours.

After cooling, 1.5 ml of conc. hydrochloric acid was added
to the mixture and the mixture was stirred at room tempera-
ture for 15 minutes and then adjusted to about pH 4 with a
1¥-sodium hydroxide agueous solution. Crystals precipi-
tated were applied to silica gel column chromatography to
obtain 70 mg of the title compound as light orange powder,

O S
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m.p. 142 to 147 °C

1H NMR (8, CDCl3-DMSO-dg); 2.77 to 2.90 (2H, m), 3.08 (2H,
t), 4.84 (1H, 4), 4.93 (1H, s), 5.31 (2H, s), 6.03 (1H, &),
.79 (1H, 4), 6.84 (1H, dd), 6.91 (1H, d)., 7.23 to 7.33
(4, m), 7.52 (1H, dd), 7.69 (lH, &), 7.84 (1H, d), 8.04
(1H, d), 8.23 (1H, d4)

Example 31

2-(7-Chloroguinolin-2-vlimethoxv-11-[2-(tetrazol -5-v1}-

ethoxyl-6,11-dihvdrodibenz (b, eloxepine: (Exemplary compound
72)

2-(7-Chloroguinolin-2-yl)methoxy-11-(2-cyanoethoxy)-6,11-
dihydrodibenz (b, eloxepine and trimethyltin azide were used
and reacted in the same manner as in Example 30 to obtain

the title compound.

{as 1/4 Hy0 adduct)

Yellowish white powder

m.p. 90 to 93 °C

14 NMR (3, CDC13-DMSO-dg); 3.14 (2H, m), 3.71 to 3.73 (2H,
m), 4.79 (1H, d4), 5.18 (1H, s), 5.29 (2H, s), 5.63 (1H, d),.
6.70 (1H, d), 6.89 (1H, dd), 6.94 (1H, &), 7.25 to 7.34
(4H, m), 7.52 (1H, dd), 7.68 (1H, d), 7.84 (1H, 4d), 8.04
(1H, d), 8.24 (1H, d)

Example 32

2-(Quinolin-2-vyl)methoxy-11-[2-(tetrazol-5-vl)ethylthio]-

6,11-dihvdrodibenz([b.eloxepine: (Exemplary compound 132)

0.6 g of ammonium chloride and 0.6 g of scdium azide were
added to 1.32 g of 1l-(2-cyanoethylthio)-2-{quinolin-2-
yl)methoxy-6,11-dihydrcdibenz (b, eloxepine dissolved in 10
ml of dimethylformamide and the mixture was stirred at 120
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'C for 10 hours. After completion of the reaction, the
soclvent was removed and the residue was washed with water
and then applied to silica gel column chromatography to
obtain 0.3 g of the title compound as slightly brown

powder.

m.p. 144 to 145.5 °C

1H NMR (8§, CDCl3-DMSO-dg); 2.75 to 2.90 (2H, m), 3.00 to
3.10 (2H, m), 4.84 (1H, d), 4.89 (1H, s), 5.34 (2H, s),
6.02 (1H, d), 6.80 (1H, d), 6.85 (lH, dd), 6.90 (1H, d),

7.20 to 7.35 (4H, m), 7.55 (1H, t), 7.68 (1H, d), 7.40 (1H,
td), 7.86 (1H, 4), 8.06 (1i, d), 8.23 (1H, Q)

Example 33

2-(Quinolin-2-vl)methoxy-11-{tetrazol-5-vl)methylthio-6,11~
dihvdrodibenz{b,.eloxepine: (Exemplary compound 131)

l11-Cyanomethylthio-2-(quinolin-2-yl)methoxy-6,11-dihydro-
dibenz (b, eloxepine, ammonium chloride and sodium azide were
used and reacted in the same manner as in Example 32 to

obtain the title compound.

{as 1/4 Hy0 adduct)

White powder

m.p. 193 to 194 °C

lH NMR (§, CDCl3-DMSO-dg); 3.79 (1H, d)., 3.80 (1H, &), 4.88
(1H, &), 5.12 (1H, s), 5.29 (2H, s), 5.97 (lH, 4), 6.80 to
6.90 (2H, m), 6.92 (1H, &), 7.20 to 8.35 (4H, m), 7.57 (1H,
d), 7.66 (1H, d), 7.73 (1H, td), 7.84 (1H, d), 8.03 (lH,
a), 8.22 (1H, 4)

Example 34
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1

11-12-{4-Cvanophenvisul fonvlaminelethvlthiol -2-{quinolin-2

vl)methoxy-6,11-dihvdrodibenz (b eloxepine: (Exemplarv com-
pound 161)

4.65 g of 11-(2-aminoethylthio)-2-(quinolin-2-yl)methoxy-
6,11-dihydrodibenz (b,eloxepine, 2.0 g of 4-cyanophenyl-
sulfonyl chloride and 2.1 ml of triethylamine dissolved in
30 ml of acetone were refluxed under heating for 1.5 hours.
After the reaction mixture was cooled, the reaction mixture
was added to ice water and extracted with echyl acetate and
the organic layer was dried over anhydrous sodium sulfate
and then condensed. The resulting residue was applied to
silica gel column chromatography and the resulting solid
was recrystallized from methylene chloride-~hexane to obtain

2 g of the title compound as pale yellow crystals.

m.p. 158 to 160 °C

14 NMR (3, CDCl3-DMSO-dg); 2.45 to 2.60 (2H, m), 2.90 to
3.00 (2H, m), 4.82 (1H, 4), 4.89 (1H, s), 5.33 (2H, s),
6.00 (1H, 4), 6.80 (1H, &), 6.86 (1H, dd), 6.92 (1H, d4),
7.15 to 7.30 (4H, m), 7.56 (1H, t), 7.63 (1H, t), 7.68 (1H,
d), 7.74 (1H, td), 7.79 (2H, dd), 7.85 (1H, &), 7.96 (2H,
dd), 8.05 (1H, 4), 8.23 (1H, d)

Example 35

11-(2-Phenvlsulfonviaminoethylthio)-2-{7-chloroquinolin-2-
] (Exemplary

compound 208)

11-(2-Aminoethylthio) -2~ (7-chloroquinolin-2-yl)methoxy-
6,11-dihydrodibenz (b, e)oxepine and phenylsulfonyl chloride
were used and reacted in the same manner as in Example 34

to obtain the title compound.

{ags 1/4 Hp0 adduct)
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Light brown powder

m.p. 67 to 70 'C

IH NMR (8, CDCl3-DMSO-dg); 2.45 to 2.55 (2H, m), 2.88 to
2.94 (2H, m), 4.81 (lH, &), 4.93 (1, d4), 5.31 {(2H, s},
6.02 (1d, d), 6.77 (1H, 4), 6.84 (lH, dd), 6.96 (1H, t),
7.20 to 7.30 (4H, m), 7.44 to 7.46 (1H, dd), 7.50 to 7.60
(4H, m), 7.69 (1H, 4), 7.82 to 7.85 (3H, m), 7.03 (1H, d),
8.24 (1lH, d4)

Example 36

11-[2-(4-Carboxyphenvlsul fonvlamino)ethylthicl-2-{guinolin-

2-vlmethoxy-6,11-dihvdrodibenz (b, eloxepine: (Exemplary

compound 154)

20 ml of a IN-sodium hydroxide agueous solution was added
to 0.4 g of 11-({2-(4-cyanophenylsulfonylamino)ethylthio]l-2-
{guinolin-2-yl)methoxyv-6,1l1-dihydrodibenz [b, e]oxepine
obtained in Example 34 suspended in 5 ml of ethanol and the
mixture was refluxed under heating for 6 hours. Aafter
completion of the reaction, the solvent was removed, water
was adde. to the residue, insclubles were removed by
filtration and then the residue was adjusted to about pH 3
with 1IN-hydrochloric acid. Cryvstals precipitated were
collected by filtration and dissolved in ethyl acetate and
the organic layer was washed with a saturated saline solu-
tion, dried over anhydrous sodium sulfate and condensed.
The resulting solid was recrystallized from hexane Lo
obtain 0.33 g of the title compound as yvellowish white

powder .

m.p. 113 to 115 °C

lH NMR (8, CDCl3-DMSO-dg); 2.40 to 2.60 (2H, m), 2.80 to
3.00 (2H, m), 4.80 (1H, &), 4.91 (1M, s), 5.33 (2H, s),
6.01 (1H, &), 6.78 (1H, d), 6.84 (1H, dd), 6.94 (1, 4),
7.15 to 7.30 (J4H, m), 7.50 (lH, t), 7.57 (1H, d), 7.8 (1H,
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da), 7.73 (lH, &), 7.86 (lH, 4), 7.88 (2H, d), 8.05 (1H, 4),
8.15 (24, 4), 8.23 (1H, 4d)

Example 37

2-(Quinolin-2-viimethoxv-11-12-[4-(tetrazel-5-vl)phenvl-

sulfonvliaminolethvlthiol-6,11-dihvdrodibenz(b,eloxepine:

(Exemplary compound 155)

0.89 g of 11-{2-(4-cyanophenylsulfonylamino)ethylthio]-2-
{quinolin-2-yl)methoxy-6,1l1-dihydrodibenz(b, e]oxepine
obtained in Example 34, 0.29 g of sodium azide and 0.24 g
of ammonium chloride suspended in 5 ml of dimethylformamide
were stirred at 120 'C for 1 hour. The reaction mixture
was added to ice water and adjusted to about pH 3 with 1N-
hydrochloric acid. Crystals precipitated were collected by
filtration, dried and then washed with methylene chloride
to obtain 0.69 g of the title compound as slightly vellow

powder.

(as 1/2 Hp0 adduct)

m.p. 199 to 200.5 °C

IH NMR (8, CDCl3-DMSO-dg); 2.40 to 2.60 (2H, m), 2.85 to
3.00 (24, m), 4.80 (1H, &), 4.89 (1H, s), 5.33 (1H, &),
6.00 (1H, &), 6.78 (1H, d), 6.83 (iH, dd&), 6.92 (1H, 4),
7.15 to 7.30 (SH, m), 7.56 (1d, t), 7.67 (1H, @), 7.73 (1iH,
td), 7.85 (1H, &), 7.97 (2H, dd), 8.05 (lH, d), 8.23 (1H,
d), 8.27 (2H, dd4)

Example 38

2-(Quinolin-2-yvl)imethoxy-11-[2-(tetrazol-5-vl)carbonvl-

aminoethylthiol-6,11~dihydrodibenz (b, eloxeping: (Exemplary

compound 1586)
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0.31 ml of oxalyl chloride dissolved in ..d il st cer
nitrile was added dropwise at -20 'C to a mixed solutiorn ot
I nl of dimethylformamide and 2 ml of acetonicrile, the
mixture was stirred at the same temperature :or 15 minu'.s,
0.57 g of dipotassium tetrazole-5 carboxylate was added ro
the mixture, the mixture was stirred for 20 minutes Lo
produce (tetrazol-5-yl)carbonyl chloride, 1.29 g of 11-(2
aminoethylthio)-2-{quinolin-2-yl)methoxy-»,11 dihydrodi
berz{b,e]joxepine and 1.2 ml of pvridine dissolved in 1.5 ml
of acetonitrile were added dropwise to the reaction mixture
and the mixture was refluxed under heating ror 30 minutes.
After the reaction mixture was cooled, the reaction mixture
was added to ice water and adjusted to about pH 1 with
conc. hydrochloric acid and cryvstals precipitated were
collected by filtration and recrystallized from a mixed
solution of water-dimethylformamide to obtain 0.57 g of the

title compound as white powder.

m.p. 213.3 to 215 °C

1 NMR (§, CDCl3-DMSO-dg); 2.63 (2H, br. s), 3.55 (24, br.
s)., 4.84 (1H, d), 5.11 (1H, s), 5.32 (2H, s), 6.04 (1H, ),
6.76 (1H, d), 6.88 (1H, &), 7 1
m), 7.57 (1H, t), 7.69 (1H, &), 7.7
§.04 (1H, &), 8.30 (1H, &), 9.27 (1H, s)

Example 39

1l-T{Phenvlsulfonvyl)aminocarbonvlimelhvlithio 2 {(7-chloro

quinolin-2-vlimethoxy-6,11-dihyvdrodibenz (b, eloxepine:

(Exemplary compound 220)

0.27 g of 1ll-carboxymethylthio-2-(7-chloroguinolin-2-vl)
methoxy-6,11-dihyvdrodibenz(b,e]oxepine obrained in Example
21, 0.9 g of benzenesulfonamide and 0.14 g af Jd-dimethyl
aminopyridine and 0.11 g of l-ethyl-3 (3 dimethylamino

propyl)carbodiimide hydrochloride dissolved in 10 ml of
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methylene chloride were stirred at room temperature for 7
days. After 10 ml of water and 1.13 ml of 1IN-hydrochloric
acid were added to the reaction mixture, the organic layer
was separated, washed with water and dried over anhydrous
sodium sulfate. The residue obtained by removing the
solvent was applied to silica gel column chromatography to

obtain 0.1 g of the title compound as light brown powder .

m.p. 130 to 135 °C

1y NMR (3, CDCl3-DMSO-dg); 2.91 (2H, d), 3.04 (1H, d), 4.82
(1H, d), 5.04 (1H, 3), 5.27 (2H, s), 5.92 (1H, 4, 6.78 to
6.86 (44, m), 5.95 (1H, &), 7.20 to 7.30 (2H, m), 7.47 to
7.71 (4H, m), 7.83 (1H, d&), 7.91 to 7.93 (2H, m), 8.01 to
8.10 (2H, m), 8.24 (iH, A)

Example 40

2—(7—Chloroquinolin—2—yl)methoxv—ll—[2—f(2—methvlmhenvl—

sulfonvl)aminocarbonvl]ethvlthiol—6,11*dihvdrodibenz—

[b,eloxepine: (Exemplary coupound 223)

11—(2—Carboxyethylthio)~2—(7—chloroquinolin—2—yl)methoxy—
6,11-dihydrodibenz [b, eloxepine and 2-methylbenzenesulfon-
amide were used and reacted in the same manner as in

Example 39 to obtain the title compound.

{as 1/2 H20 adduct)

Pale yellow powder

m.p. 87 to 90 °C

1g NMR (5, CDCl3-DMSO-dg); 2.53 to 2.60 (4H, m), 2.66 (3H,
s), 4.80 (1H, &), 4.95 (1H, s)., 5.30 (1H, s), 6.01 (iH, 4),
6.78 to 6.85 (2H, m), 6.95 (1H, &), 7.18 to 7.35 (6H, m},
7.44 to 7.52 (2H, m), 7.68 (1H, d), 7.80 (1H, 4y, 8.05 (1H,
d), 8.16 (1H, dd)

Example 41
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11-[(Phenvlsul fonvl)aminocarbonvllmethylthio-2-(guineiin-2-

viimethoxy-6,11-dihvdrodibenz (b eloxepine: (Exemplary

compound 160)

11-Carboxymethylthio-2~(guinolin-2-yl)methoxy-56,11-dihydro-
dibenz [b,eloxepine and benzensulfonamide were used and
reacted in the same manner as in Example 39 to obtain the

title compound.

White powder

m.p. 148 to 152 °C

1 NMR (3, CDCl3); 3.03 (1H, &), 3.10 (1H, d), 4.78 (1H,
s), 4.87 (1n, 4), 5.36 (1H, d), 5.42 (1H, d), 5.81 (1H, 4),
6.80 (1H, s), 6.86 (2H, s), 7.10 (1H, d), 7.16 (1H, d),
7.20 to 7.35 (2H, m), 7.36 (3H, t), 7.60 to 7.55 (3H, m),
7.85 (1H, d), 8.07 (1H, &), 8.12 (2H, d), 8.23 (1H, d)

Example 42

2_(Ouinolin-2-vl)methoxy-11-[2-[(tetrazol-5-vyl)aminocarbon-

vllethvlthiol-6,11-dihvdrodibenz(b.eloxepine: (Exemplary

compound 169)

0.92 g of 11-(2-carboxyethylthio)-2- (quinolin-2-yl)methoxy-
6,11-dihydrodibenz (b, e] oxepine obtained in Example 11, 0.21
g of S-aminotetrazole and 0.5 g of l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride and 0.25 g of 4-
dimethylaminopyridine dissolved in 20 ml of methylene
chloride were stirred at room temperature for 2 days.

After this reaction mixture was washed with 1N-hydrochloric
acid and a saturated saline solution, the organic layer was
dried over anhydrous sodium sulfate. The residue obtained
by condensation was applied to silica gel column chroma-
tography and the resulting solid was recrystallized from
methanol to obtain 0.5 g of the title compound as slightly

brown powder.
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m.p. 206 to 207.5 °C
14 NMR (8, CDCl3-DMSO-dg); 2.74 (4H, br. s), 4.84 (1H, d&dj,

5.08 (1H, s), 5.30 (2H, s), 6.04 (1H, dd), 6.80 (1lH, d),
6.85 (1H, s), 7.00 (1H, s), 7.29 (4H, s}, 7.58 (1H, d),
7.67 (1H, &), 7.75 (1H, s), 7.8% (1H, 4), 8.04 (1H, d4),
8.27 (1H, 4), 12.10 (1H, s)

Example 43

2-{Ouinolin-2-vl)imethoxy-11-[(tetrazol-5-vl)aminocarbonvyll-

methylthiol-6,11-dihvdrodibenz[b,eloxepine: (Exemplary

compound 168)

11-Carboxymethylthio-2- (quinolin-2-yl)methoxy-6,11-dihydro-
dibenz [b, e)loxepine and S-aminotetrazole were used and
reacted in the same manner as in Example 42 to obtain the

title compound.

Wwhite powder

m.p. 220 to 221.5 °C

1H NMR (8, CDCl3-DMSO-dg); 3.20 to 3.40 (2H, m), 4.87 (1lH,
d), 5.28 (2H, s), 5.33 (1H, s), 5.98 (1H, d4), 6.80 (1H, 4},
6.88 (1H, dd), 7.30 (1H, d), 7.25 to 7.35 (4H, m), 7.55
(14, &), 7.64 (1H, &), 7.71 (1H, ©), 7.88 (1H, d), 8.00
(1, 4), 8.27 (1H, &), 12.08 (1H, s), 15.77 (1H, br. s)

Example 44

11-Carboxymethoxyimino-2-(guinolin-2-v]l)methoxy-6,11-

dihvdrodibenz eloxepine: (Exemplary compound 53)

(1) 0.28 g of potassium carbonate was added to 0.6 g of
11-hydroxyimino-2-(quinolin-2-yl)methoxy-6,11-dihydro-
dibenz [(b,eloxepine and 0.37 g of t-butyl bromeacetic acid

ester dissolved in 12 ml of acetone and the mixture was
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refluxed under heating for 4 hours. After completion of
the reaction, the reaction mixture was filtered and the
residue obtained by condensing the filtrate under reduced
pressure was applied to silica gel column chromatography to
obtain 0.62 g of 1ll-(t-butoxycarbonylmethoxy)imino~2-
{quinolin-2-yl)methoxy-6,11-dihydrodibenz[b,e]oxepine as

vellowish white powder. Mass (CI); m/z=497 (M*'+1)

(2) 3 ml of trifluorcacetic acid was added to 0.62 g of
11- (t-butoxycarbonylmethoxy)imino-2-gquinolin-2-yl)methoxy-
6,11-dihydrodibenz (b, eloxepine obtained in the above (1)
dissolved in 15 ml of methylene chleo.ide and the mixture
was stirred at room temperature for 30 minutes to effect
hydrolysis. After the solvent was removed from the
reaction mixture, ice water was added to the recidue, the
mixture was adjusted to about pH 4 with a 1N-sodium
hydroxide aqueous solution and crystals precipitated were
collected by filtration and applied to silica gel column
chromatography to obtain 0.2 g of the title compound as

white powder.
m.p. 207 to 209 ‘C (decomposed)
1§ NMR (8, CDCl3-DM$SO-dg); 4.62, 4.69 (1H in total, each

s), 5.09, 5.16 (1H in total, each s), 5.32 (1H, s), 6.77 to
8.27 (13H, m)

Example 45

11-carboxvmethylene-2-(guinolin-2-vl)methoxy-6.11-dihydro-

dibenzfb,eloxepine: (Exemplary compound 47)

(1) 1.1 ml of methyl diethylphosphonoacetate dissolved in
10 ml of dimethoxyethane was added to 1.84 g of 1l1-oxo0-2-
(quinolin-2-yl)methoxy-6,11-dihydrodibenz (b, e]loxepine and
0.3 g of 64 % by weight sodium hydride suspended in 20 ml
ol

f dimethoxyethane and the mixture was refluxed under
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heating for 5 hours. The solvent was removed from the
reaction mixture, the residue was dissolved in ethyl
acetate and the organic layer was washed with water and a
saturated saline solution and then dried over anhydrous
sodium sulfate. After the solvent was removed from the
solution, the residue was applied to silica gel column
chromatography to obtain 2.3 g of ll-methoxycarbonylmethyl-
ene-2- fquinolin-2-yl)methoxy~6,11-dihydrodibenz[b, e] oxepine

as a brown oily product.
Mass (CI); m/z=424 (M*+1)

(2 6.6 ml of a 1IN-sodium hydroxide aqueous solution was
added to 2.4 g of ll-methoxycarbonylmethylene-2-(quinolin-
2-vl)methoxy-6,11-dihydrodibenz [b, e]oxepine obtained in the
above (1) dissolved in 50 ml of ethanol and the mixture was
stirred at room temperature for 2 hours to effect hydroly-
sis. After the solvent was removed from the reaction
mixture, ice water was added to the residue and the mixture
was adjusted to about pH 3 with 1N-hydrochloric acid.
Crystals precipitated were washed with water to obtain 1.68
g of the title compound as slightly green powder.

m.p. 195 to 197 'C
14 NMR (§, CDCl3-DMSO-dg); 5.19 (2H, br. s), 5.26 to 5.33
(2H, m), 6.07 to 6.34 (1H, m), 6.70 to 8.25 (13H, m)

Example 46

11-(2-Carboxvethylthio)-2-(5-chloro-6-fluoxoguinglin-2-

vlimethoxy-6,11-dihvdrodibenz(b.eloxepine: (Exemplary

compound 329)

2-({5-Chloro-6-fluoroquinolin-2-yl)methoxy-11-hydroxy-6,11-

dihydrodibenz[b, e}Joxepine and 3-mercaptopropionic acid were



10

15

20

25

30

35

- 84 -

used and reacted in the same manner as in Example 1 to

obtain the title compound.

White crystals

m.p. 135 to 139 °C

14 NMR (3, CDCl3); 2.60 to 2.75 (3H, m), 2.80 to 2.95 (1H,
m), 4.84 (1H, &), 5.00 (1H, s), 5.42 (2H, s), 5.90 (1H, 4),
6.78 (1H, d), 6.85 (1H, dd), 6.91 (1H, &), 7.15 to 7.35
(4H, m), 7.64 (1H, t), 7.86 (1H, d), 8.15 to 8.25 (1H, m),
8.66 (1H, Q)

Example 47

11-(2-Carboxvethylthio)-2~-(7-chloro-6-fluorogquinolin-2-

vi)methoxy-7-cvano-6,11-dihyvdrodibenz (b, eloxepine:

{Exemplary compound 330)

2-(7-Chloro-6-fluoroguinolin-2-yl)methoxy-7-cyano-11-
hydroxy-6,11-dihydrodibenz (b, eloxepine and 3-mercapto-
propionic acid were used and reacted in the same manner as

in Example 1 to obtain the title compound.

Yellowish white powder

m.p. 125 to 128 °‘C

1H NMR (8, CDCl3); 2.60 to 2.70 (1H, m}, 2.70 to 2.85 (2H,
m), 2.85 to 2.95 (1H, m), 5.0s (1H, s), 5.31 (1H, d), 5.36
(2H, s), 5.79 (1H, &), 6.80 to 6.90 (3H, m), 7.33 (lH, t),
7.45 (1H, d), 7.57 (2H, t), 7.73 (1H, &), 8.18 (1H, 4),
8.29 (1H, d)

Example 48

ll1-(2-Carboxyethylthio)-2-(7-chloro-6-fluoroguinolin-2-
vl)methoxy-8-(2-acetyvlethvl)-6,11-dihydrodibenz{b,e]l-

oxepine: (Exemplary compound 331)
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2-(7-Chloro~-6-fluoroquinolin-2-yl)imethoxy-1l-hydroxy-8-(2-
acetylethyl)-6,11-dihydrodibenz (b, eloxepine and 3-mercapto-
propionic acid were used and reacted in the same manner as

in Example 1 to obtain the title compound.

White powder

m.p. 115 to 118 °C

1g NMR (8, CDCl3); 2.13 (3H, s), 2.60 to 2.70 (3H, m), 2.70
to 2.75 (2H, m), 2.80 to 2.90 (3H, m), 4.79 (2H, 4), 4.97
(1H, s), 5.34 (2H, s), 5.86 (1H, &), 6.77 (1H, 4). 6.82
(14, dd), 6.89 (1H, d), 7.05 (2H, &), 7.12 (1H, 4d), 7.54
(1H, d), 7.71 (1H, &), 8.15 (1H, 4), 8.27 (1lH, 4)

Example 49

11-(2-Carboxvethylthio)-2-(7-chloro-6-ethvlthioguinolin-2-

viimethoxv-6,11-dihvdrodibenz[b,.eloxepine: (Exemplary

compound 337)

2-(7-Chloro-6-ethylthioguinolin-2-yl)methoxy-11-hydroxy-
6,11-dihydrodibenz (b, e]oxepine and 3-mercaptopropionic acid
were used and reacted in the same manner as in Example 1 to

obtain the title compound.

White powder

m.p. 177 to 179 °C (decomposed)

1H NMR (8, CDC13-DMSO-dg); 1.36 (3H, t), 2.35 to 2.45 (2H,
m), 2.50 to 2.65 (2H, m), 3.15 (2H, q), 4.88 (1H, d), 5.21
(lH, s), 5.27 (2H, s), 5.92 (1H, 4), 6.76 (1H, &), 5.89
(1H, 4d), 7.04 (1H, d), 7.30 to 7.35 (4H, m), 7.67 (1H, 4),
7.92 (1H, s), 8.11 (1H, s), 8.38 (1H, 4y, 11.80 to 12.20
{(1H, br. s)

Example 50
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vl)methoxy-6,11-dihvdrodibenz[b.eloxepine: (Optical isomer

of Exemplary compound 262)

1.50 g of (18)-(+)-10-camphor-sulfonic acid monohydrate was
added to 6.12 g of 11-(2-carboxyethylthio)-2-(7-chloro-6-
fluoroguinolin-2-yl)methoxy-6,11-dihydrodibenz (b, e]oxepine
obtained in Example 1 dissolved in a mixed solution of 110
ml of dimethylformamide and 440 ml of acetonitrile and the
mixture was stirred at room temperature for 3.5 hours.
After the reaction mixture was left to stand overnight,
crystals precipitated were removed by filtration, 1.5 g of
(1R)-(-)-10-camphor-sulfonic acid monohydrate was added to
the mother ligquor and the mixture was stirred at room
temperature for 4 hours. After the reaction mixture was
left to stand overnight, crystals precipitated were
collected by filtration and washed with a mixed solution of
dimethylformamide and acetonitrile and then with diethyl

ether to obtain 3.51 g of yellow crystals.

These crystals were suspended in a mixed solution of 31.6
ml of dimethylsulfoxide and 61.8 ml of water, 397.4 mg of
sodium hydrogen carbonate was added to the suspension at
room temperature under stirring and the mixture was stirred

for 5 minutes.

White crystals formed were collected by filtration, washed
with purified water and dried. 2.4 g of these crystals

were recrystallized from a mixed solution of dimethylform-
amide and methanol to obtain 3.02 g of the title compound

as while needle crystals.

m.p. 180 to 181 °C

1H NMR (8, CDCl3-DMSO-dg); 2.42 (2H, t), 2.55 to 2.75 (2H,
m), 4.83 (1H, &), 5.00 (1H, s), 5.28 (2H, s}, 6.06 (1lH, d),
6.77 (1H, d), 6.83 (1H, dd), 6.95 (1H, d), 7.25 to 7.35
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{44, m), 7.67 (1H, d), 7.70 (iH, 4), 8.14 (1H, d}, 8.23
(14, 4), 11.80 to 12.20 (1H, br. s)

(«]20  +89.82° (¢=0.10, dioxane)
D

HPLC analysis; retention time 11.5 minutes, optical purity
100 %ee
Analysis conditions
Column: ULTRON ES-OVM, 4.6 X 150 mm
Eluting solution: 20 mM sodium dihydrogen phosphonate
solution (adjusted to pH 5.5 with a 0.1N sodium
hydroxide aqueous solution)/acetonitrile/
methanol=40/13/8
Flow rate: 0.8 ml/min

Detection: UV 254 nm

Example 51

(-)-11-(2-Carboxyethvlthio)~-2-i7-chloro-6-fluoroguinolin-2-

vl)methoxy-6,11-dihvdrodibenz [k, eloxepine: (Optical isomer

of Exemplary compound 262)

1.50 g of {18)~-{+)-10-camphor-sulfonic acid monohydrate was
added to 6.12 g of 1l-(2-carboxyethyithio)-2-(7-chloro-6-
fluoroguinolin-2-yl)methoxy-6, l1-dil.ydrodibenz[b,e]oxepine
obhtained in Example 1 dissolved in az mixed solution of 110
ml of dimethylformamide and 440 ml of acetonitrile and the
mixture was stirred at room temperature for 3.5 hours.
After the reaction mixture was left to stand overnight,
crystals precipitated were collected by filtration and
washed with a mixed solution of dimethylformamide and
acetonitri.e and then with diethyl ether to obtain 3.50 g

of yellow crystals.

These crystals were suspended in a mixed solution of 31.6
ml of dimethylsulfoxide and 61.8 ml of water, 39..5 ng of
sodium hydrogen carbonate was added to the suspension at

room temperature under stirring and the mixture was stirred
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for 5 minutes. White crystals formed were collected by
filtration, washed with purified water and dried. 2.34 g
of these crystals were recrystallized from a mixed solution
of dimethvlformamide and methanol to obtain 1.8% g of the

title compound as while needle crystals.

m.p. 182 to 184 °C
1y NMR; same as in Example 50
(2]20 -89.82*' (c=0.10, dioxane)

i)

HPLC analysis; retention time 8.2 minutes, optical purity

100 %ee

Analysis condictions: same as in Example 50

Example 52

(+)-11-({2-Carboxvethylthio)-2-(7-chloroguinolin-2-vl) -

methoxv-6,11-dihvdrodibenz(b.eloxepine: (Optical isomer of

Exemplary compound 182)

The title compound was ocobtained from 1ll-{2-carboxyethyl-
thio)-2-(7-chloroquinolin-2-yl)methoxy-6,11-dihydrodibenz-
[b,eloxepine obtained in Example 2 by the same operation as

in Example 50.

White needle crystals

m.p. 182 to 184 °C

1q NMR (8, CDbCl3-DMSO-dg):; 2.43 (2H, t), 2.5» to 2.70 (2H,
m), 4.84 (1H, d), 4.99 (iH, s), 5.31 (2H, s), 5.07 (1H, d),
6.78 (14, d), 6.81 (1H, 4dd), €.95 (1H, dj, 7.25 to 7.35
(44, m), 7.52 (14, dd), ~.69 (1H, &), 7.85 (14, Jd), B.IS
(1H, s), 8.25 (i#, Q)

(8 4]

(@}20  +92.81° (c=0.10, dioxane)

HPLC analysis; retention time 14.9 minutes, oplical purity

100 %ee
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Example 53

(-)-11-(2-Carboxvethvlthio)-2-(7-chloroguinolin-2-vl) -
methoxv-6,11-dihvdrodibenz (b eloxepine: (Optical isomer of

Exemplary compound 182)

The title compound was obtained from 1ll-({(2-carboxyethyl-
thio)~2-(7-chloroguinolin-2-yl)methoxy-6,11-dihydrodibenz-
[b,e]oxepine obtained in Example 2 by the same operation as

in Example S51.

White needle crystals
m.p. 181 to 182 'C
lH NMR; same as in Example 52

(@]40 -90.15° (c=0.10, dioxane)
D

HPLC analysis; retention time 7.8 minutes, optical purity
100 %ee
Analvsis conditions: same as 1in Example 50

Reference example 1

7 Chloro-5-fluoroguinarldine

Under reflux under heating, a nixed soluticon c¢f 17.2 ml of
crotonaldehyde and 2.6 ml of water was added over 35
minutes to 29.1 g of 3-chloro-4-fluorcaniline dissolved in
a mixed solution of 40 ml of water and 52 ml oi conc.
hydrochloric acid and the mixture was refluxed under
heating for 2 hours. After cooling. the reacion nmixture
was washed with diethyl ether and crystals precipitated by
adding 27.2 g of zinc chloride ro the aguedus layer were
collected by filtration and washed wit
acid, iscpropyl alcohol and then diethyl ether. The
X

crystals were added to ice warer and the mi:
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adjusted to about pH 9 with conc. agqueous ammonia and then
extrac:.ed with chloroform. After the organic layer was
washed with water and then dried over anhvdrous sodium
sulfate, the solvent was removed to obtain 10.7 g of the

title compound.
Mass (CI}; m/z=1%96 (M™+1)
Reference example 2

7-Chloro-6-fluoro-2-formvlguinoline

10.73 g of 7-chloro-6-flucroguinaldine obtained in Refer-
ence example 1 and 12.17 g of selenium dioxide were
suspended in a mixed solution of 210 ml of dioxane and 5.7
ml of water and the mixture was stirred at 130 'C for 1
nour. After tl.e solvent was removed, the residue was
disscoived in methylene chloride and the organic laver was
washed with water and dried over anhvdrous sodium sulfate.
The solvent was removed to obtain 1.19 g of the title

compound .
Mass (CI); m Z=210 (M*+1)
Eeference example 3

7-Chioro-5-fluorc-2-hydroxvmechylaquinoline

3 g of sodium boron hydride was added to 11.1¢ g of 7
chlore-4% fluoro-2-formyvlquineline obtained in Refercnce
exanpie 2 suspended in 250 ml of methancl nd “he pix-ure

vfrer the

&,

was stirred at room temperature for 1 hoar.
sulvent was removed the residue was extra~ted with ice

water-nethylene chloride and the organic layer was washed
with water and dried over anhyvdrous s ldiar suitate. xiter

the solvent was removed, the residue was appniied to Z12I¢C1h
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gel column chromatography to obrain 7.%1 g of the title

compound.

- Mass {CI); m/=2=212 (MY+1)

S
By the same operation procedures as de cribed in Referxence
example 1, Reference example 2 and Rererence example 3, the
respective title compounds of Reference examples 1 to 2
were obtained.

- 10

Reference example 4
7-Chloro-2-hvdroxvmethviguinoline
Mass (CI); m/z=194 (M7+1)

15
Reference example 5
6-Fluoroe-2-hydroxvmethvliguinoline
Mass (CI); m/z=178 (M™+1)

20
Reference example 6
7-Fluoro-2-hvdroxvmethvlguineline
Mass (CI); m‘z=178 (M*+1)

25
Reference example 7
6-Chlore-2-hvdroxvmethvlguinoline
Mass (CI); m z=194 (M*+1)

3¢
Reference example 8§
8-Fluoro-2-hydroxymethvlgquinol:ne
Mass (CT); m z-178 (M™+1)

R5

Feference example °
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S, 7-Dichleoro-2-hyvdroxvmethylguineline

Mass (CI); m/z=228 (M™+1)

Reference example 10

5
6-Ethvi-2-hvdroxvmethvlguineline
Mass (CI); m z=188 (M™+1})
Reference example 11
- 10
5-Chloro-6-flucro-2-hvdroxymechvliguinoline
Mass (CI); m z=212 (M*+1)
Reference exarple 12
15
g-Merhoxv-Z-hvdroxvmethvlguineline
Mass (CI); m/z=190 (M*+1)
Reference example 13
20

7-Hvdroxycouinaldine

7.4c g of 7-methoxyguinaldine obtained by the saeme method
as in Reference example 1 dissolved in a 47 % aycdiobromic

25 acid soluzion was stirred at 252 “C ror 14 hours. Ice
water was added to the reactlon mixture and the mixture was
adjusted te about pH 8 with conc. aqueodus ammonia, crystals
precipitated were dissolved in ethyl acetate and the
organic laver was washed with water and then dried over

30 anhydrous sodium sulfate. The solvent was remeved Lo

obtain 4.8 g of the title compound.
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7-Difluoromethoxyvguinaldine

Under ice cooling and stirring, 4.83 g of 7-hydrox,quinal-
dine obtained in Reference example 13 dissolved in 40 ml of
methylene chloride was added to 8.4 g of potassium hydrox-
ide dissolved in 25 ml of water. After 0.97 g of tetra-
butylammonium bromide was added to the reaction mixture,
chlorodifluoromethane was blown into the mixture and the
mixture was stirred at the same temperature for 1 hour.

The reaction mixture was washed with a 1IN-sodium hydroxide
aqgueous solution and water, the organic layer was dried
over anhydrous sodium sulfate and the solvent was removed.
The residue was applied to silica gel column chromatography

to obtain 9.28 g of the title compound.

Mass (CI); m/z=210 (M*+1)

Reference example 15

7-Difluoromethoxv-2-hvdroxvmethylaquinoline

The title compound was obtained from 7-difluoromethoxy-
guinaldine obtained in Reference example 14 in the same
manner as in Reference example 2 and Reference example 3.
Mass (CIL}; m/z=226 (M*+1)

Reference example 16

3-Cyano-o-toluic acid

Under ice cooling and stirring, 1.5 g of sodium nitrite
dissolved in 2 ml of water was added dropwise over 1.5
hours to 3 g of 3-amino-co-toluic acid dissolved in & mixed
solution of 8 ml of acetic acid, 8.3 g of sulfuric acid and

6.5 ml of water. After 3.2 ml of acetic acid, 0.4 g of
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sulfuric acid and 5.6 ml of water were added to the reac-
tion mixture, the mixture was filtered and the reaction
filtrate was adjusted. On the other hand, 6.5 g of potas-
sium cyanide dissolved in 12.7 ml of water was added
dropwise to 5.9 g of copper sulfate-pentahydrate dissolved
in 12.7 ml of water at room temperature under stirring and
21.5 g of sodium hydrogen carbonate and 70 ml of toluene
were added to the mixture. Under ice cooling and stirring,
the above reaction filtrate was added dropwise to this
reaction mixture over 1 hour and then the mixture was
stirred at 80 “C for 30 minutes. After completion of the
reaction, the reaction mixture was adjusted to about pH 3
with 1N-hydrochloric acid, crystals precipitated were
extracted with ethyl acetate and the organic layer was
washed with a saturated saline solution and then dried over
anhydrous sodium carbonate. The solvent was removed to

obtain 3.8 g of the title compound.

Mass (CI); m/z=162 (M*t+l)

Reference example 17

Methvyl 3-cvano-o-toluate

3.2 g of 3~cyano-o-toluic acid obtained in Reference
example 16 and 0.5 ml of conc. sulfuric acid dissolved in
25 ml of methanol were refluxed under heating for 2 days.
During reflux, 5 ml of methanol and 0.5 ml of conc.
sulfuric acid were added to the mixture twice. After the
solvent was removed, the residue was dissolved in ethyl
acetate and the organic laver was washed with a saturated
saline soiution, a saturated sodium hydrogen carbonate
solution and then a saturated saline solution and dried
over anhydrous sodium sulfate. After the soclvent was
removed, the residue was applied to silica gel column

chromatography to obtain 2.62 g of the title compound.
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Mass (CI); m/z=176 (M*+1)

Reference example 18

Methvl 4-bromo-o-toluate

The title compound was cbtained from 4-bromotoluic acid in

the same manner as in Reference example 17.

Mass (CI); m/z=229 (M*+1)

Reference example 19

Methvl 4-methoxy-o-toluate

12.6 g of a 28 % sodium methylate methanol solution and 4.2
g of copper iodide were added to 5 g of methyl 4-bromo-o-
toluate disgsolved in 20 ml of dimethylformamide and the
mixture was refluxed under heating for 2 hours. The
reaction mixture was adjusted to about pH 2 by adding 1N-
hydrochloric acid thereto and extracted with ethyl acetate
and the organic layer was washed with a saturated saline
solution and then dried over anhydrous sodium sulfate. The
residue obtained by removing the solvent was applied to
silica gel column chromatography to obtain 2.47 g of the

title compound.

Mass (CI); m/z=181 (M*+1)

Reference example 20

Me;hyi 4-cyano-o-toluate

0.5 g of cuprous cyanide was added to 1 g of methyl 4-

bromo-o-toluate obtained in Reference example 18 dissolved

in 0.7 ml of dimethylformamide and the mixture was refluxed
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under heating for 6 hours. Then, to the reaction mixture
were added 2.6 ml of water, 0.5 ml of conc. hydrochloric
acid and 1.75 g of ferric chloride and the mixture was
stirred at 60 to 70 'C for 30 minutes. After the reaction
mixture was extracted with ethyl acetate, the organic layer
was washed with a saturated saline scolution and dried over
anhydrous sodium sulfate. The solvent was removed from the

solution to obtain 0.76 g of the title compound.

Mass (CI); m/z=176 (M*+1)

Reference example 21

Methvl Z-bromomethvl-4-cvanobenzoate

1.0 g of benzoyl peroxide and 8.0 g of N-bromosuccinimide
were added to 7.5 g of methyl 4-cyano-o-toluate obtained in
Reference example 20 dissolved in 50 ml of carbon tetra-
chloride and the mixture was refluxed under heating for 8
hours. During reflux, 3 g of N-bromosuccinimide was added
to the mixture. The resulting reaction mixture was
filtered and the filtrate was washed with a saturated
saline solution and then dried over anhydrous sodium
sulfate. The solvent was removed from the solution to

obtain 20 g of a crude product of the title compound.

Mass (CI); m/z=2%4 (M*+1)

Refererice example 22

Methyl 4-cvano-2-~(4-hydroxyphenoxyv)methylbenzoate

5.9 g of potassium carbonate and a catalytic amount of
potassium jiodide were added to 20 g of methyl 2-bromo-
methyl-4-cyanobenzoate obtained in Reference example 21 and

14.2 g of hydrogquinone dissolved in 60 ml of dimethylform-
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amide and the mixture was stirred at 90 "< for 3 hours.
After the solvent was removed from the reaction mixture
under reduced pressure, water was added to the residue, the
mixture was extracted with ethyl acetate and the organic
laver was washed with a saturated saline solution and dried
over anhydrous sodium sulfate. The solvent was removed

from the solution to obtain 9.5 g of the title compound.

Mass (CI); m/z=284 (M*+1)

Reference example 23

4-Cvano-2- (4-hvdroxvphenoxy)methvlbenzoic acid

20 ml of a 3N-sodium hydroxide aqueous solution was added
to 9.5 g of methyl 4-cyano-2-(4-hydroxyphenoxy)methyl-
benzoate obtained in Reference example 22 dissolved in 80
ml of methanol and the mixture was~étirred at room tempera-
ture for 1.5 hours. After completion of the reaction, the
solvent was removed under reduced pressure, water was added
to the residue and the mixture was washed with diethyl
ether and then adijusted to about pH 2 with conc. sulfuric
acid. Crystals precipitated were collected by filtration
and dissolved in ethyl acetate aﬁd the organic layer was
washed with a saturated saline solution and then dried over
anhydrous sodium sulfate. The solvéent was removed from the

solution to obtain 5.2 g of the title compound.
Mass (CI); m/z=270 (M*+1)
Reference example 24

Z2- (4-Acetoxyphenoxylmethyl-2-cvanobenzoic acid

Under ice cooling and stirring, 5.5 ml of acetic anhydride
was added to 5.2 g of 4-cyano-2-(4-hydroxyphenoxy)methyl-



10

15

20

25

30

35

98

benzolic acid obtained in Reference example 23 dissclved in
15.6 ml of pyridine and the mixture was stirred at the same
temperature for 1.5 hours. Water was added to the reaction
mixture and the mixture was adjusted to about pH 2 with
conc. hydrochloric acid and extracted with ethyl acetate.
Then, the organic layer was washed with a saturated saline
solution, 1N-hydrochloric acid and further a saturated
saline solution and then dried over anhydrous sodium
sulfate. The solvent was removed to obtain 5.36 g of a

crude product of the title compound.

Mass (CI); m/z=312 {M*+1)

Reference example 25

2-Acetoxy-8-cvano-1ll-oxo-6,11-dihvdrodibenz|b, eloxepine

3 ml of trifluorocacetic anhydride and 0.48 g of a tri-
fluoroboran-diethyl ether complex were added to 5.36 g of
2- (4-acetoxyphenoxy)methyl-4-cyanobenzoic acid obtained in
Reference example 24 dissolved in 80 ml of methylene
chloride and the mixture was stirred at room temperature
for 8 hours. Water was added to the reaction mixture, the
mixture was neutralized with a 1N-sodium hydroxide aqueous
solution and crystals precipitated were extracted with
chloroform. Then, the organic layer was dried over anhy-
drous sodium sulfate and the residue obtained by removing
the solvent was applied to silica gel column chromatography
to obtain 2.8 g of the title compound.

Mass (CI); m/z=294 (M*+1)
Reference example 26

8-Cvano-2-hvdroxv-1l-oxo-6,11-dihvdrodibenzib,eloxepine
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6 ml of a 3N-sodium hydroxide aqueous solution was added to
2.8 g of 2-acetoxy-8-cyano-11l-oxo0-6,11-dihydrodibenz{b,ej-
oxepine obtained in Reference example 25 dissolved in 30 mil
of methanol and the mixture was stirred at room temperature
for 3 hours. After completion of the reaction, the solvent
was removed under reduced pressure, water was added to the
residue and the mixture was adjusted to about pH 2 with
conc. hydrochloric acid. Crystals precipitated were col-
lected by filtration and dissolved in ethyl acetate and the
organic layer was washed with a saturated saline solution
and then dried over anhydrous sodium sulfate. The solvent
was removed from the solution to obtain 2.35 g of the title

compound.

Mass (CI); m/Z=252 (M*+1)

By the same operation procedures as described in Reference
example 21 to Reference example 26, the respective title
compounds of Reference examples 27 to 29 were obtained.

Reference example 27

8-Bromo-2-hvdroxv-1l-oxo-6,11-dihydrodibenz [b,eloxepine
Mass (€I); m/z=305 (M*+1)

Reference example 28

2-Hydroxyv-8-methoxy-1l-oxo-6,11-dihvdrodibenz{b,eloxepine
Mass (CI); m/z=257 (M*+1)

Reference example 29

7-Cvano-2-hyvdroxy-1l-oxo-6,11-dihvdrodibenz b, eloxepine
Mass (CI); m/z=252 {M*+1)
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Reference example 30

2-Methoxyv-10-methyl-11-ox0-6,11-dihvdrodibenz[b, eloxevine

The title compound was obtained by the same operation
procedures as described in Reference example 21 to Refer-

ence example 23 and Reference example 25.

Mass {CI); m/z=255 (M*+1)

Reference example 31

2-Hydroxv-10-methvl-11-oxo-6,11-dihvdrodibenz[b, eloxepine

3.39 g of 2-methoxy-10-methyl-11-ox0-6,11-dihydrodibenz-
[b,eloxepine obtained in Reference example 30 suspended in
17 ml of 47 % hydrobromic acid was refluxed under heating
for 4 hours. The reaction mixture was added to ice water
and crystals precipitated were collected by filtration.
The crystals were dissolved in 180 ml of a 3 % sodium
hydroxide agueous solution and insolubles were removed by
filtration. The pH of the filtrate was adjusted to about 6
with 1N-hydrochloric acid, crystals precipitated were
collected by filtration, the crystals were dissolved in
ethyl acetate and the organic layer was washed with water
and dried over anhydrous sodium sulfate. The residue
obtained by removing the solvent was applied to silica gel
column chromatography to obtain 1.22 g of the title

compound,

Mass (CI); m/z=241 (M*+1)

Reference example 32

2-Hydroxy-1ll-oxo-6,11-dihvdrodibenz{b. elcxepine
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The title compound wds obtained by Lhe same operation

procedures as described in Reference examples 25 and 31,

Mass (CI); m/z=227 (M*+1)

Reference example 33

2-Hydroxy-8-iodo-11-ox0-6,11-dihvdrodibenz[b,eloxepine

10.35 g of copper (I) iodide and 26.9 g of potassium iodide
were added to 3.3 g of 8-bromo-2-hydroxy-1l-oxo-6,11-
dihydrodibenz [b,e]loxepine obtained in Reference example 27
dissolved in 33 ml of hexamethylphosphoric acid triamide
and the mixture was stirred under nitrogen stream at 160 °C
for 4 hours. After 300 ml of water and 400 ml of ethyl
acetate were added to the reaction mixture, the organic
layer was separated, washed with water and dried over
anhydrous sodium sulfate. The residue obtained by removing
the solvent was washed with chloroform to obtain 1.42 g of

the title compound.
Mass {CI); m/z=353 (M*+1)
Reference example 34

2-{7-Chloro-6-fluorogquinolin-Z-vlimethoxv-11-ox0-6,11~-
dihyvdrodibenz[b.eloxepine

Under ice cooling and stirring, 2 ml of thionyl chloride
was added to 3 g of 7-chloro-6-fluoro-2-hydroxymethyl-
quinoline obtained in Reference example 3 suspended in 70
ml of methylene chloride, the mixture was stirred at room
temperature for 2.5 hours and then the reaction mixture was

condensed under reduced pressure.
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Ther, to the resulting condensced residuce were added 3,21 g
of 2-hydroxy-ll-oxo0-6,1l-dihydrodibenz(b,e)joxepine and 3.94
g of potassium carbonate suspended in 28 ml of dimethyl-
formamide and the mixture was stirred at 90 °C for 1.5
hours. Ice water was added to the reaction mixture, the
mixture was extracted with methylene chloride and the
organic layer was washed with water, a 1N-sodium hydroxide
agueous solution and further water and dried over anhydrous
sodium sulfate. The residue obtained by removing the
solvent was applied to silica gel column chromatography to
obtain 2.58 g of the title compound.

Mass (CI); m/z=420 (M*+1)

Reference example 35

2-{7-Chloro-6-fluoroguinolin-2-vl)methoxv-11l-hydroxv-6,11-

dihydrodibenz (b, eloxepine

0.5 g of sodium boron hydride was added to 2.58 g of 2-(7-
chloro-6-fluorogquinolin-2-yl)methoxy-11l-oxo-6,1l1-dihydro-
dibenz [b,eloxepine obtained in Reference example 34
suspended in 70 ml of methanol and the mixture was stirred
at room temperature for 11 hours. During stirring, 0.35 g
of sodium boron hydride was added to the mixture twice.
After completion of the reaction, the solvent was removed
under reduced pressure, ice water was added to the residue
and the mixture was extracted with methylene chloride.
Then, the organic layer was washed with water and then
dried over anhydrous sodium sulfate and the solvent was
removed. The resulting solid was washed with a methylene
chloride-hexane mixed solution to obtain 1.87 g of the
title compound. Mass (CI); m/z=422 (M*+1)
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By the game operation procedures as describoed in Relorence
exarmple 34 and Reference example 35, the respective title
compounds of Reference examples 36 to 53 were obtalned.

5 Reference exanmple 36

2-(7-Chloroguinolin-2-vl)methoxv-1l-hvdroxv-6,11-dihvdro-

- dibenz[b,eloxepine

Mass (CI); m/z=404 (M*+1)

Reference example 37

2-{6-Fluoroguinolin-2-vl)methoxy-1l-hvdroxv-6,11-dihvdro-

dibenz[b,eloxepine

15 Mass (CI); m/z=388 (M*+1)

Reference example 38

2-(7-Fluoroguinolin-2-vlimethoxyv-11-hvdroxy-6,11-dihydro-
20 dibenz[b,eloxepine
Mass (CI); m/z=388 (M*+1)

Reference example 39

25 2-{6-Chloroquinolin-2-vl)methoxy-11-hvdroxv-6,11-dihvdro-

dibenz[b,eloxepine

Mass (CI); m/z=404 (M*+1)

Reference example 40
30
2-(7-Difluoromethoxygquinclin-2-vl)methoxy-11l-hvdroxy-6,11-

dihvdrodibenz[b,eloxepine
Mass {(CI):; m/z=d436 (M*+1)

- 35 Reference example 41
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2 (8 FPlucmeguinolio 2 vitamethoxy 11 hyvdroxy o, L1 dihivdro

dibenz[b . eloxepine
Mass (CI); m/z=388 (M*+1)

Reference example 42

2-(5,7-Dichloroguinolin-2-vlimethoxv-11-hvdroxv-6,11-di-
hvdrodibenz[b,.eloxepine
Mass (CI); m/z=438 (M*+1)

Reference example 43

2-(6-Ethvlguinolin-2-vlimethoxv-11-hvdroxv-6.11-dihvdro-

dibenz [b,eloxepine
Mass (CI); m/z=398 (M*+1)

Reference example 44

11-Hvdroxv-2-(6-methoxvguinolin-2-vlimethoxv-6,11-dihvdro-

dibenz[b,eloxepine

Mass (CI); m/z=400 (M*+1)

Reference example 45

11-Hvdroxv-2-{quinolin-2-vi)methoxv-58.11-dihvdrodibenz-

Mass (CI); m/z=370 (M*+1)

Reference example 46

2-{7-Chloroqguinelin-2-vlime-hoxv-1ll-hvdroxy-1Q0-methvl-%,11

dihvdrodibenzlb,eloxepine

Mass (CI); m/z=418 (M*+])

Reference example 47
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Magss (CI); m/z 434 (M*+l)

5 Reference example 48

8~-Bromo-2-(7-chlorogquinolin-2-vlimethoxv-1l-hvdroxv-6,11-

- dihvdrodibenz [b,eloxepine

Mass (CI); m/z=482 (M*+1)

Reference example 49

2—(7—Chloroquinolin—2~vl)methoxv—7-cvano—llfhvdroxv—é.ll—

dihvdrodibenz[b,eloxepine

15 Mass (CI); m/z=429 (M*+1)

Reference example 50

2-!17-Chloroguinolin-2-vlimethoxv-8-cvano-11-hvdroxy-56,11-

20 dihvdrodibenz [b,eo]oxepine

Mass (CI); m/z=429 {M*+1)
Reference example 51
25 2-(5-Chloro-6-fluoroguinolin-2-vlimethoxy 11 hvdroxy-6,11

dihvdredibenc [b,eloxepine
Mass (CI); m z=422 (M*+1)

Reference example 52

2-(7-Chloro-9-fluoroguinolin-2 vilmethoxy ~ cvano-11l

hydroxy-6,11-dihydrodibens[b,eloxepine
Mass (CIV; m z==447 (M*+1)

- 35 Reference example 53
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Mass (CI); m’z H18 (M*P+ 1)

Reference example 54

2-(7-Chleoroguinolin-2-vlimethoxv-8-mecthoxycarbonylimethv] -

thio-1l-oxco-58,11-dihvdrodibenz[b,. eloxepinre

1.25 g of potassium carbonate was added to 2.27 g of 8-
bromo-2-{7-chloroguinolin-2-yl)methoxy-il-oxo-€,11-di-
hvdrodibenz [b,eloxepine obtained in the same manner as in
Reference example 34 and 0.74 ml of methyl thioglycolate
dissolved in 100 ml of acetone and the mixture was refluxed
under heating under nitrogen stream for 2 hours. During
the reaction, 0.74 ¢ of methyl thioglvcolate and 1.15 g of
potassium carbonate were added to the mixture. After com-
pletion of the reaction, the reaction mixture was condensed
under reduced pressure, water was added to the residue and
the mixture was adjusted to about pH 8 with 1N-hydrochloric
acid. Crystals precipitated were extracted with chloroform
and the organic laver was washed with a saturated saline
solution and then dried over anhydrous sodium sulfate. The
residue obtained by removing the solvent was applied to
gsilica gel column chromatography to obtain 2.41 g of the

title compounrd.

Mass (FAR); m/z=507 (M*+1)

Reference example 55

8-Carboxvmethvlithio-2-(7-chloroquinolin-2-vilrethoxy 11l-

oxo-6,11-dihvdrodibenz b, eloxepine

5.7 ml of a IN-sodium hydroxide agqueous solution was added

te 2.31 g of 2-(7-chloroquinclin-2-yl)methoxy -1l1-ox0-6,11-
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dihydrodibenz (b, e]oxepine obtained in Reference example 54
dissolved in 60 ml of methanol and the mixture was refluxed
under heating for 6 hours. After completion of the reac-
tion, the solvent was removed under reduced pressure, water
was added to the residue and the mixture was adjusted to
about pH 4 with 1N-hydrochloric acid. Crystals precipi-
tated were collected by filtration and recrystallized from
methanol to obtain the title compound.

Mass {(FAB); m/2=492 (M*+1)

Reference example 56

g-Carboxymethvithio-2-(7-chloroguinolin-2-vlimethoxy-11-

hydroxy-6,11-dihyvdrodibenz[b, el oxepine

Title compound was obtained from the compound obtezined in
Reference example 55 by the same method as in Reference
example 35.

Mass (FAB); m/z=494 (M*+1)

Reference example 57

2-'7-Chlorcguinolin-2-yl)imethoxy~-11-oxo-8- (tetrazol-5-vy1) -

6,11-dihvdrodibenz (b, eloxepine

1.03 g of trimethyltin azide was added to 1.07 g of 2-(7-
chloroquinolin-2-yl)methoxy-8-cyano-11l-oxo-6,11-dihydro-
dibenz{b,e]oxepine obtained by the same method as in
Reference example 34 suspended in 30 ml of xylene and the
mixture was refluxed under heating for 13 hours. 1 ml of
cone. hydrochloric acid was added to the reaction mixture,
the mixture was adjusted to about pH 4 with a iN-sodium
hydroxide agueous solution and crystals precipitated were

collected by filtration. The crystals were dissolved in a
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chloroform-methanol mixed solution and the organic layver
was washed with a saturated saline solution and then dried
over anhydrous sodium sulfate. The residue obtained by
removing the solvent was applied to silica gel column

chromatography to obtain 1.25 g of the title compound.

Mass (BEI); m/z=469 (M%)

Reference example 58

2-{7-Chloroguinolin-2-vlimethoxv-11-h_ Jdroxv-8-({tetrazol-5-

v1)-6,11-dihvdrodibenzi{b,eloxepine

The title compound was obtained from the compound of Refer-
ence example 57 by the same method as in Reference example
35.

Mass (CI); m/z=472 {M*+1)

By the same operation procedures as described in Reference
example 57 and Reference example 35, the respective title
compounds of Reference examples 59 and 60 were obtained.

Reference example 59

2-(7-Chloroguinolin-2-vlimethoxy=-11l-hyvdroxy-7-(tetrazol-5-

vli-6,11-dihvdrodibenz (b, e]oxepine

Mass (FAB); m/z=472 (M*t+1)

Reference example 60

1l-Hydroxy-2-(guinolin-2-vl)methoxy-8-(tetrazol-5-yl)~6,11-

dihydrodibenz[b,eloxepine

Mass (CI}: m/z=438 (M*+1)
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Reference example 61

2-(7-Chloro-6-ethylthioguinelin-2-vl)methoxy-11l-0x0-6,11-

dihvdrodibenz [b,eloxepine

0.37 ml of ethyl mercaptan and 1.12 g of potassium carbon-
ate were added to 2.0 g of 2-(7-chloro-6-fluoroquinolin-2-
yl)methoxy-1l-oxo-6,11~-dihydrodibenz [b,e] oxepine dissolved
in 80 ml of dimethylformamide and the mixture was stirred

at 80 °C for 4 hours.

After cooling, crystals precipitated were collected by fil-
tration, washed with water and then washed with a chloro-
form-hexane (1:4) mixed solution to obtain 1.33 g of the
title compound.

Mass (CI); m/z=462 (M*+1)

Reference example 62

2-(7-Chloro-6-ethylthioguinolin-2-yvl)imethoxv-11l-hvdroxy-

6,11-dihvdrodibenz (b, eloxcpine

The title compound was obtained from the compound obtained
in Reference example 61 by the same method as in Reference
example 35.

Mass (CI); m/z=464 (M*t+1)

Reference example 63

1l-(2-Carbamoylethylthio)-2-(7-chlorogquinolin-2-v1l)methoxy-

6.11l-dihvdrodibenz{b,eloxepine

0.98 g of 1,1'-carbonyldiimidazole was added to 1.99 g of
1l-(2~carboxyethylthio)~2-({7~-chloroquinolin-2-yl)methoxy-
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6,11-dihydrodibenz [b, e]oxepine obtained in Example 2 dis-
solved in 33 ml of tetrahydrofuran and the mixture was
stirred at room temperature for 4 hours. Then, 4 ml of
conc. agueous ammonia was added to the mixture and the
mixture was stirred at room temperature for 10 minutes.
The reaction mixture was condensed under reduced pressure,
water was added to the residue, crystals were collected by
filtration and the crystals were dissolved in chloroform.
After this chloroform solution was washed with water and
dried over anhydrous sodium sulfate, solid obtained by
removing the solvent was washed with an acetone-hexane

mixed sclution to obtain 1.99 g of the title compound.
Mass (CI); m/z=4%1 (M*+1)

Rerference example 64

2-(7-Chloroguinolin-2-vl)methoxv-11-(2~cvancethylthio) -

6.11-dihvdrodibenz[b, eloxepine

Under ice cooling and stirring, 1.35 ml of phosphorus oxy-
chloride was added dropwise over 40 minutes to 1.78 g of
11- (2~carbamoylethylthio)-2-(7-chloroguinolin-2-yl)methoxy-
6,11-dihydrodibenz[b,eloxepine obtained in Reference
example 63 dissolved in 14 ml of dimethylformamide and the
mixture was stirred at the same temperature for 30 minutes.
The reaction mixture was added 250 ml of a 1 % sodium
hydroxide agqgueous sgolution, crystals precipitated were
collected by filtration and the crystals were dissolved in
chloroform. After this chloroform solution was washed with
water and dried over anhydrous sodium sulfate, the solvernt

was removed to obtain 1.62 g of the title compound.

Mass (CI); m/z=473 (M*+1)

Reference example 65
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11-(2-Cvancethvlthio)-2~(guinolin-2-vlimethoxy-6,11-di-

hvdrodibenz[b.eloxepine

The title compound was obtained from the compound obtained
in Example 11 by the same operation procedures as described
in Reference example 63 and Reference example 64.

Mass (CI); m/z=439 (M*+1)

Reference example 66

2-(7-Chloroguinoclin-2-vlimethoxy-11-(2-cvancethoxy)-6,11-

dihvdrodibenz(b,eloxepine

Under ice cooling and stirring, 0.27 ml of thionyl chloride
was added 1.5 g of 2-(7-chloroguinolin-2-yl)methoxy-11-
hydroxy-6,11-dihydrodibenz [b, el oxepine obtained in Refer-
ence example 36 suspended in 30 ml of methylene chloride
and the mixture was stirred at the same temperature for 40
minutes. After completion of the reaction, the reaction
mixture was condensed under reduced pressure, the residue
was dissolved in 12 ml of methylene chloride, 0.81 ml of
ethylenecyanhydrin and 0.94 ml of triethylamine were added
to the solution under ice cooling and stirring and the
mixture was stirred at room temperature for 2.5 hours. The
reaction mixture was washed with water and the organic
layer was dried over anhydrous sodium sulfate. Solid
obtained by removing the solvent was washed with a diethyl
ether-hexane mixed solution to obtain 1.31 g of the title
compound .

Mass (CI); m/z=457 (M*+1)

Reference example 67
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11-Cyvanomethylthio-2- (guinelin-2-vlimethoxy-6,11-dihvdro-
dibenz (b, eloxepine

Under ice cooling and stirring, 0.44 g of mercaptoaceto-
nitrile was added to 2.22 g of ll-hydroxy-2-{quinolin-2-
yl)methoxy-6,11-dihydrodibenz (b, e]oxepine obtained in
Reference example 45 dissclved in a mixed solution of 20 ml
of trifluorocacetic acid and 10 ml of methylene chloride and
the mixture was stirred at the same temperature for 1.5
hours. The residue obtained by condensing the reaction
mixture under reduced pressure was dissolved in ethyl
acetate and the organic layer was washed with a saturated
sodium hydrogen carbonate aqueous solution and a saturated
saline solution and dried over anhydrcus sodium sulfate.
The viscous residue obtained by removing the solvent was
crystallized from diethyl ether to obtain 1.23 g of the

title compound.

Mass {CI); m/z=425 (M*+1)

Reference example 68

2-(2-Aminocethvylthio)-2-(7-chloroquinolin-2-vl)methoxv-6,11-
dihvdrodibenz [b,eloxepine

Under ice cooling and stirring, 0.19 g of 2-aminoethane-
thiol was added to 1 g of 2-(7-chloroquinolin-2-yl)methoxy-
11-hydroxy-6,1l-dihydrodibenz (b, e]loxepine obtained in
Reference example 36 dissolved in a mixed solution of 7 ml
of trifluorocacetic acid and 5.6 ml of methylene chloride
and the mixture was stirred at the same temperature for 2
hours. 1Ice water was added to the reaction mixture,
crystals obtained by neutralization with a 1N-sodium
hydroxide agueous solution were collected by filtration,
these crystals were dissolved in methylene chloride and the

organic layer was washed with water and then dried over
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anhydrous sodium sulfate. The residuc oblained by removing
the solvent was applied to silica gel column chromatography
to obtain 0.58 g of the title compound.

Mass (CI); m/z=463 (M*+1)

Reference example 69

11-(2-Aminoethyvithio)-2-(guinolin-2-vl)methoxy-6,11-di~

hvdrodibenz b, eloxepine

The title compound was obtained from ll-hydroxy-2-
(quinolin-2-vyl)methoxy-6,11-dihydrodibenz (b, e]oxepine
obtained in Reference example 45 by the same method as in
Reference example 68.

Mass (CI); m/z=429 (M*+1)

Reference example 70

11-Hvdroxyimino-2- (quinolin-2-vlimethoxv-6,11-dihyvdrodi-

benz[b.eloxepine

5 g of 2-{gquinolin-2-yl)methoxy-11-oxo0-6,11-dihydrodibenz-
[b,eloxepine obtained by the same method as in Reference
example 34 and 9.46 g of hydroxylamine hydrochleride
dissolved in 150 ml of pyridine were refluxed under heating
for 20 hours. The reaction mixture was added to 1.2 liter
of ice water and crystals precipitated were collected by
filtration and then applied to silica gel column chromatog-
raphv to obtain 1.96 g of the title compound.

Mass (CI}); m/z=383 (M*+1)

Reference example 71
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1l acetylthio 2 (7 ¢hloroguinolin-2 vijmethoxy 6,11 dj

hyvdrodibenz[b,eloxepine

Under ice cooling and stirring, 1.25 ml of thiocacetic acid
was added to 7.03 g of 2-(7-chloroquinolin-2-yl)methoxy-11-
hydroxy-6,11-dihydrodibenz (b, e] oxepine obtained in Refer-
ence example 36 dissolved in a mixed solution of 58 ml of
trifluorcacetic acid and 30 ml of methylene chloride and
the mixture was stirred at the same temperature for 3
hours. 300 ml of ice water was added to the reaction
mixture, crystals precipitated by neutralization with a 1N-
sodium hydroxide agqueous solution were collected by
filtration and these crystals were dissolved in methylene
chloride. Then, this organic layer was washed with water
and dried over anhydrous sodium sulfate and then the
solvent was removed. The resulting residue was applied to
silica gel column chromatography to obtain 4.6 g of the

title compound as white powder.

Mass (CI); m/z=462 (M*™+1)

Reference example 72

2-{7-Chloroguinolin-2-vl)methoxy-1l-mercapto-6,11-dihyvdro-
dibenz b, eloxepine

19 ml of a 1N-sodium hydroxide aqueous solution was added
to 3.49 ¢g of ll-acetylthio-2-(7-chloroquinolin-2-yl)-
methoxy-6,11-dihydrodibenz [b, el oxepine obtained in Refer-
ence example 71 dissolved in 66 ml of ethanol and the
mixture was stirred at room temperature for 1 hour. 250 ml
of water was added to the reaction mixture and the mixture
was adjusted to about pH 4 with IN-hydrochloric acid.
Crystals precipitated were dissolved in 300 ml of methylene
chloride and the organic layer was washed with water and

dried over anhydrous sodium sulfate. The solvent was
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remuved to obtain 3.03 g ol the Litle compound as a ¢crude

product.

Mass (CI):; m/z=420 (M*+1)

Reference example 73

2-(7-Chloro-6-fluorogquinolin-2-yvlimethoxy-8-iodo-11-(2-

tetrahvdropvranvlioxv)-6,11-dihvdrodibenz[b,eloxepine

2.4 g of 3,4-dihydro-2H-pyrane and 0.14 g of pyridinium p-
toluenesulfonate were added to 1.56 g of 2-(7-chloro-6-
fluorogquinelin-2-yl)methoxy-11l-hydroxy-8-iodo-6,11-dihydro-
dibenz [b, e]oxepine dissolved in 50 ml of methylene chloride
obtained in Reference example 53 and the mixture was

stirred at room temperature for 13.5 hours.

During the reaction, 8 ml of 3,4-dihydro-2-pyrane, 0.8 g of
pyridinium p-toluenesulfonate and 100 ml of tetrahydrofuran
were added to the mixture. After completion of the reac-
tion, the reaction mixture was condensed under reduced
pressure and the residue was dissolved in 100 ml of methyl-
ene chloride. Then, this methylene chloride solution was
washed with a saturated sodium hydrogen carbonate solution
and water and dried over anhydrous sodium sulfate. After
the solvent was removed, the residue was applied to silica
gel column chromatography to obtain 1.37 g of the title

compound .

Mass (CI); m/z=632 (M*+1)

Reference example 74
2-(7-Chloro-6-fluoroguinolin-~-2-yvl)methoxy-8-(2-acetyl-

ethyvl)-11-(2-tetrahvdropvranvloxv)-€,11-dihydrodibenz([b,e]-
oxepine
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0.2 g of (k) 3-buten £ ol, 1.4 wg ol palladiwn {1f) acctate
and 0.27 g of triethylamine were added to 1.36 g o1 2-(7-
chloro-6-fluoroquinolin 2-yl)methoxy 8-iodo 11 (2 tetra-
hydropyranyloxy) -6, 11l-dihydrodibenz (b, e]loxepine obtained in
5 Reference example 73 dissolved in 2.5 ml of acetonitrile

and the mixture was refluxed under heating for 5.5 hours.
After 60 ml of methylene chloride and 60 ml of ice water

- were added to this reaction mixture, the organic layer was
separated, washed with water and dried over anhydrous

- 10 sodium sulfate. After the solvent was removed, the residue
was applied to silica gel column chromatography to obtain

0.76 g of the title compound.

Mass (CI); m/z=576 (Mt+1)

15
Reference example 75
[ ] . .
2-(7-Chloro-6-fluoroguinolin-2-vl)methoxy-1l-hvdroxy-§-{(2-
acetylethvi)-6,11-dihvdrodibenz [b,eloxepine
20

0.02 ml of trifluoroacetic acid was added to 0.73 g of 2~
(7-chloro-6-fluoroguinolin-2-yl)methoxy-8-(2-acetylethyl) -
11~ ({2-tetrahydropyranyloxy)-6,1l-dihydrodibenz[b,e] oxepine
obtained in Reference example 74 dissolved in a mixed

25 solution of 5 ml of dioxane and 2 ml of water, the mixture
was stirred at room temperature for 15 minutes, 4 ml of
acetic acid was added to the mixture and the mixture was
stirred for 10 hours. 80 ml of water was added to the
reaction mixture and insolubles were removed by filtration.

30 The residue was dissolved in chloroform and the organic
laver was washed with water and dried over anhydrous sodium
sulfate. After the solvent was removed, the residue was
washed with a mixed solution of acetone and ether to obtain

0.41 g of the title compound.

Mass (CI); m/2=492 (M*+1)
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Leukotriene Dy receptor binding test

2}

Preparation of receptor samples>

As receptor samples, lung cell membrane fractions of guinea
pigs were used. The membrane fractions were prepared
according to the method of Ahn et al. (Ahn, H.S. & Barnett,
A. (19868) Bur. J. Pharmacol., 127, 153.). After Hartley
strain male guinea pigs (body weight: 400 to 500 g,
supplied by Nihon SLC Co.) were killed by exsanguination,
lungs were extracted and perfused with a physiological
saline solution (Otsuka Seiyaku) from lung arteries. The
extracted lungs were cut into pieces immediately or after
the lungs were stored by freezing them at -80 °‘C. A 10-
fold amount of a buffer solution (pH 7.4) of 10 mM PIPES,
10 mM MgCly, 10 mM CaCly and 50 mM NaCl was added thereto
and the mixtures were made suspensions by a homogenizer
(manufactured by Yamato Co., LP-41C Model). After the
suspensions were filtered with gauze, the filtrates were
centrifuged by an ultracentrifuge (manufactured by Hitachi
Co., 70pP-72 Model) with 50,000 g for 10 minutes, whereby
membrane fractions were deposited. The membrane fractions
were washed twice and then suspended in the same buffer
solution to obtain receptor samples. Measurement of a
protein concentration was conducted by the Lowry method
(Lowry, O, H. et al. (1951) J. Biol. Chem., 193, 265.) by
using bovine serum albumin as a standard protein. The
samples prepared (protein amount: 10 to 25 mg ml) were

stored by freezing them at -80 °'C and used for experiments.

<Leukotriene Dy receptor binding test>

The leukotriene Dg (LTDy) receptor binding test was

conducted according to the method of 0O'Sullivan et al.
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(Q'uullivan, H.P. & Mong, &. (lY98Y) Mol. Pharmucol., 19,
795.). The receptor sambles were diluted with a buiffeor
solution (pH 7.4) of 10 mM PIPES, 10 mM MgCi,, 10 mM CaCl-
and 50 mM NaCl and 0.42 mg/ml in terms of a protein amount
5 was used. As a labeling compound, [3H]ICI-19801% (produced
by Du Pont Co., 60 Ci/mmol) which specifically binds to the
LTDy receptor was used. [3H1ICI-198615 and a compound to
- be tested were dissolved in dimethylsulfoxide and a 1/50
amount (2 % by volume) of the solution was added to the
- 10 receptor-diluted sclutions, respectively. 500 pl of each
reaction mixture was incubated at 25 °C for 40 minutes and
then filtered with a glass fiber filter (Whatman, GF/B
type) by using a cell harvester (manufactured by Brandel
Co., M-30R Model). The filters were washed with 10 ml of
15 an ice-cooled 100 mM NaCl-50 mM phosphate buffer soclution
(pH 7.5) and subjected to ultrasonic treatment in 9 ml of a
liquid scintillator (manufactured by Nacalai Tesgue, Co.,
Clear sol I) for 2 minutes. Thereafter, radiocactivity was
measured by a liquid scintillation counter (manufactured by
20 Packard Co., 2000 CA Model). In a test of determining a
dissociation constant of ICI-198615, 0.1 to 2 nM [3H)ICI-
1928615 and 10 uM non-radioactive ICI-198615 were used. 1In
a test of determining inhibition constants of the respec-
tive compounds to be tested, [3H)ICI-196615 having a con-
25 centration of about 0.2 nM and the compounds each having a

concentration of 0.1 pM to 0.1 mM were uscd.
<Data analysis of receptor binding test>

30 The dissociation constant (KA) of ICI-198615 and the bind-
ing inhibition constants (Ki) of the respective compounds
to be tested were determined by the following numerical

formulae (A), (B) and (C).

35 B/F={Bmax-B) /Kd {a)

O
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B iy (e () /Ked) (1)
pkKi logKi ()

wherein B: a concentration of a label [3H] which is bound
Lo a receptor, Bmax: a maximum receptor-binding concenlra
tion of a label ([3H], F: a concentration of a label [7H]
which is not bound to a receptor, [L}]: a concentration of a
label [3H], ICsp: a concentration of a compound which
inhibits 50 % of binding of a label [3H] to a receptor and
pKi: a logarithm of a reciprocal of Ki.

Test example 2
Leukotriene Di-induced respilratory contraction test
<Test animals>

Hartley strain male guinea pigs (body weight: 400 to 600 g,
supplied by Nihon SLC Co.) were used and all of them were
bred under conditions of constant temperature (23 = 2 °Q)
and constant humidity (55 * 10 °C). The animals which had

been fasted for 24 hours before experiments were used.
<Medicines used>

LTDy (Funakoshi) dissolved in a physioclogical saline
solution (Otsuka Seiyaku) was used. The compounds to be
tested suspended in a 0.5 % carboxymethyl cellulose agueous

solution were used.
<Operation method>
The operation was conducted accordina to the method of

Konzett and Rossler (Konzett, H. and Rossier, R. Naunyn
Schmiedebergs (1940) Arch. Exp. Pathol. Pharmacol., 195,
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POy o kach garttiea pigo W ativg b het boeo b wit i e thar e (V¢
a kg, 1.p.) and then tixea in the supine position. A
trachea was incised and a 0 type cannula was insertoed into
the trachea and connected to a respirator (shainano
Seisakusho, SN 480 7) tor small animals.  Artiticial
respiration with positive pressure was conducted with a
pressure loaded to & lung of 10 cm H,0, an ai: supplying
rate of 5 ml/stroke and 60 strokes/min. The air supplying
rate to the trachea was measured by differential pressure
transducers (Nihon Koden, TU-241T and TP-602T) connected to
the cannula in the trachea and recorded on a rectigraph
{(Nihon Xoden, WT-845G Model) .

LTD; (0.5 ug/kg/0.5 ml) was administered intravenously
(i.v.) from a cannula inserted into a common jugular vein
to cause shrinkage of a trachea. Subseguently, a compound
to be tested was administered orally (p.o.) after 10
minutes and LTDy was administered intravenously (i.v.)
again after 1 hour to cause shrinkage of the trachea. The
results are shown by using a racio of inhibiting a trachea-
shrinking reaction before administering the compound to be

tesced.

The results of Test examule 1 are shown in Table 19 and the

results of Test example 2 in Table 20.



121

Table 19; Results of leukotriene Dy receptor binding test

Compound to

pKi value

Compound to

pKi value

be tested be tested

Compound of 9.5 Compound of 8.3
Example 1 : Example 23 ’
Compound of 9.1 Compound of 8.6
Example 2 ) Example 24 )
Compound of 8.5 Compound of 8.8
Example 3 ’ Example 26 )
Compound of 8.8 Compound of 8 3
Example 4 : Example 27 ’
Cempound of 8 5 Compound of 8 9
Example 5 ’ Example 30 ’
Compound of g 3 Compound of g 7
Example 12 ) Example 31 )
Compound of 9 1 Compound of 8 7
Example 13 ' Example 39 )

} Compound of 8.5 Compound of 8. &
Example 14 ) Example 40 )
Compound of 9 2 Compound of 8 9
Example 15 o Example 41 )
Compound of 9.2 Compound of 9 7
Example 16 o {Example 48 )
Compound of 8.8 Compournd of 101
Example 17 ) Example 50 T
Compound of 9 7 I Compound of - 8.9
Example 18 ) Example 51 ’
Compound of 9.3 Compound of 9.5
Example 19 ) Example 52 ’
Compound of 9 9 Compound of 8.4
Example 20 : Example 53 )
gizigizdzig 9.1 ?ompound A 8.2

1194)

Compound A: 5-[[2-[[4-(2-quinolinylmethoxy)phenoxy]methyl)-

phenyl]methyl]-1H-tetrazole (RG12525; J. Med. Chem.,

1980,
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Table 20; Results of leukotriene Dg-induced respiratory

contraction test

Compound to be tested Inh&;;;jfélisgf;%f%)
Compound of Example 1 100
Compound of Example 2 100
Compound of Example 3 100
Compound of Example 4 93
Compound of Example 13 67
Compound of Example 21 71
Compound of Example 26 87
Compound of Example 50 100
Compound A ‘ 51

Compound A: 5-[[2-[[4-(2-guinoclinylmethoxy)phenoxy]methyl]-
phenyl]lmethyl]-1H-tetrazole (RG12525; J. Med. Chem., 1990,
33, 1194)

Utilizability in industry

The compound represented by the formula (I) of the present
invention has a strong leukotriene antagonistic action and
is extremely useful as an antiallergic medicine and an

anti-inflammatory medicine.

As an administration form for that purpose, there may be
mentioned, for example, oral administration by a tablet, a
capsule, a granule, a powder, a syrup, etc. or parenteral
administration by an intravenous injection, a intramuscular
injection, a suppository, {(an inhalant and an aerosol),
etc. The dose varies depending on an age, a body weight, a
symptom, an administration form, an administrétion time,
etc., but it is generally about 1 to 1,000 mg to an adult

per day in one dosage or divided into several dosages.
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CLAIMS
1. A quinoline derivative represented by the formula
(I):
(R'" ) m ' (R*) .
O
(1)
X—(Y) p—2

[wherein Rl represents a group selected from a halogen
atom, a lower alkyl group, a halogeno-lower alkyl group, a
lower alkoxy group, a halogeno-lower alkoxy group, a lower
alkylthio group and a halogeno-lower alkylthio group, m
represents 0 or an integer of 1 to 4 and when m is 2 to 4,
Rls may be different from each other.

R? represents a group selected from a halegen atom, a
hydroxyl group, a nitro group, a cvano group, a carbamoyl
group, a carboxy dgroup, a tetrazol-5-yl group, a lower
alkyl group or a lower alkoxy group or a lower alkylthio
group which may be substituted by carboxy or tetrazol-5-yl1,
and an alkanoyl-lower alkyl group, n represents 0 or an
integer of 1 to 4 and when n is 2 to 4, R2s may be differ-
ent from each other.

X represents an oxygen atom, a sulfur atom, a methyl-
ene group, a formula of =CH~ or a formula of =N-0-.

Y represents a straight or branched alkylene group.

Z represents a carboxy group, a tetrazol-5-yl group.
a (tetrazol-5-yl)aminccarbonyl group, a (tetrazol-5-yl)-
carbonylamino group, a formula of -NH-CO-R3, a formula of
-NH-S03-R3 or a formula of -CO-NH-SO;-R3 (wherein R3 repre-
sents a lower alkyl group which may be substituted by a
halogen, or a phenyl group which may be substituted by a

halogen, a lower alkyl, a halogeno-lower alkyl, a lower
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alkoxy, a halogeno-lower alkoxy, nitro, cyano, carboxy or tetrazol-5-yl),
p represents O or 1,

2. The quinoline derivative according to Claim 1, wherein Rt is a group selected
from fluorine, chlorine, methyl, ethyl, difluoromethyl, trifluoromethyl, methoxy, ethoxy,
difluoromethoxy, trifluoromethoxy and 2,2,2-trifluoroethoxy and m is O, 1 or 2, and R? is
a group selected from cyano, carbamoyl, fluorine, chlorine, bromine, methyl, ethyl,
methoxy, ethoxy, methylthio, ethylthio, carboxy, tetrazol-5-yl, carboxymethyl, 2-
carboxyethyl, carboxymethoxy, 2-carboxyethoxy, carboxymethylthio, 2-carboxyethyithio,
(tetrazol-5-yl)methyl,  2-(tetrazol-5-yl)ethyl, (tetrazol-S-yl)methoxy, 2-(tetrazol-5-
yDethoxy, (tetrazol-5-yl)methylthio, 2-(tetrazol-5-yljethylthio, 2-acetylethyl and 2-
propanoylethyl and nis O or 1, or a salt thereof.

3.  The quinoline derivative according to Claim 1, wherein R! is chlorine or
fluorine, mis 1 or 2 and n is O or 1, ©v a salt thereof.

4.  The quinoline derivative according to any one of Claims 1 to 3, wherein X is
an oxygen atom, a sulfur atom, a methylene group or a formula of =CH-, Y is a C, to
C4 alkylene group and p is 1, and Z is carboxy, tetrazol-5-yl, trifluoroacetylamino,
trifluoromethanesulfonylamino, phenylsulfonylamino, 2-methylphenylsulfonylamino, 4-
carboxyphenylsulfonylamino, 4-(tetrazol-5-yl)phenylsulfonylamino, trifluoromethane-
sulfonylaminocarbonyl, phenylsulfonylaminocarbonyl, 2-methylphenylsulfonylamino-
carbonyl, 4-carboxyphenylsulfonylamino-

[N: LIBT]19603:ZLA
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carbonyl or 4d-(tetrazol-5-yl)phenylsullonylaminocarbonyl,
or a salt thereof.

5. The guinoline derivative according to any one of
Claims 1 to 3, wherein X is an oxygen atom or a sulfur
atom, Y is a C; to C3 alkylene group, p is 1 ard 2 is

carboxy or tetrazol-5-yl, or a salt thereof.

6. The quinoline derivative according to Claim 1, which
is 1ll-(2-carboxyethylthio)~-2-(7-chloro~6-fluoroquinolin-2-
ylimethoxy-6,11-dihydrodibenz [b, e]oxepine,
11-(2-carboxyethylthio)-2-(7-chloroquinolin-2-yl) -
methoxy-6,11-dihydrodibenz (b, e] oxepine, -
11-(2~carboxyethylthio)-2-{6-fluoroquinolin-2-yl)-
methoxy-6,11l-dihydrodibenz (b, e]oxepine,
11-(2-carboxyethylthio) -2~ (7-fluoroquinelin-2-yl) -
methoxy-6, 11-dihydrodibenz [b, e] oxepine,
11-(2-carboxyethylthio)-2-(6~chloroquinolin-2-yl) -
methoxy-6,11-dihydrodibenz (b, e] oxepine,
11-(2-carboxyethylthio)-2-(7-chlorogquinolin-2-yl1)~
methoxy-10-methyl-6,11-dihydrodibenz[b, ejoxepine,
11-(2~-carboxyethylthio)-2-{7-chlorogquinolin-2-vyl) -
nethoxy-8-methoxy-6,11-dihydrodibenz [b, el oxepine,
8-bromo-11-(2-carboxyethylthio)-2-{7-chloroquinolin-
2-yl)methoxy-6,11-dihydrodibenz (b, e]oxepine,
11-(2-carboxyethylthio)-2-(7-chloroquinolin-2-yl)-
methoxy-7-cyano-6, 11-dihydrodibenz [b, el oxepine,
11-({2-carboxyethylthio) -8-carboxymethylthio-2-(7-
chlorogquinolin-2-yl)methoxy-6,1l-dihydrodibenz(b, e] oxepine,
11-(2-carboxyethylthio)-2-{quinolin-2-yl)methoxy-8-
(tetrazol-5-yl)-6,11l-dihydrodibenz (b, e] oxepine,
11-(2-carboxyethylthio)-2-(7-chloroquinolin-2-yl)-
methoxy-8-(tetrazol-5-yl)-6,11-dihydrodibenz[b,e)oxepine,
11-(2-carboxyethylthio)-2-(7-chloroquineolin-2-yl)-
methoxy-7-{tetrazol-5-yl)-6,11-dihydrodibenz{b,e]oxepine,
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7 carbamoyl-~ll- (2 carboxyelhylthio)-2 (7 ¢hloro
quinolin-2-yl)methoxy-6,11-dihydrodibenz (b, €)oxepine,
ll-carboxymethylthio-2-(7-chloroquinolin-2-yl)-
methoxy-6,11-dihydrodibenz (b, e]oxepine,
l1-{l-carboxyethylthio)-2-(quinolin-2-yl)methoxy-
6,11-dihydrodibenz (b, e]oxepine,
11-(3-carboxypropylthio)-2~(7-chloroguinolin-2-y1) -
methoxy-6,11-dihydrodibenz [b, @] oxepine,
ll-carboxymethoxy-2-(6-chloroguinolin-2-yl)methoxy-
6,11-dihydrodibenz (b, e] oxepine,
l1l-carboxymethoxy-2~(7-chloroquinolin-2-yl)methoxy-
6,11-dihydrodibenz (b, e) oxepine,
2-(7-chloreoquinolin-2-yl)methoxy-11-{2-(tetrazol-5-
yl)lethylthio]-6,11-dihydrodibenz [b, e]oxepine,
2-(7-chlorogquinolin-2-yl)methoxy~11-[2-(tetrazol-5-
yl)ethoxy]-6,11-dihydrodibenz (b, el oxepine or
11-(2-carboxyethylthio)-2-(7-chloro-6~fluocrogquinolin-
2-yl)methoxy-8-(2-acetylethyl)-6,11-dihydrodibenz (b, e] -
oxepine,

or a salt thereof.

7. The quinoline derivative according to Claim 1, which
is 11-[(phenylsulfonyl)aminocarbonyl]lmethylthio-2-(7-
chloroquinolin-2-yl)methoxy-6,1l1l-dihydrodibenz{b, e]oxepine,
2-(7-chloroguinolin-2-yl)methoxy-11-[2-{(2-methyl-
phenylsulfonyl)aminocarbonyl)ethylthio]-6,11-dihydrodibenz-
(b, eloxepine or
11-{(phenylsulfonyl)aminocarbonyllmethylthio-2-
(gquinolin-2-yl)methoxy-6,11-dihydrodibenz|b, eloxepine,
ot & salt thereof.
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8. The quinoline derivative according to Claim 1, wherein the compound is
(-+)-11-(2-carboxyethyithio)-2-(7-chloro-6-fluoroquinolin-2-ylymethoxy-6, I 1 -dihydro-
dibenz[b,e]oxepine or (+)-11-(2-carboxyethylihio)-2-(7-chloroquinolin-2-yl)methoxy-
6,11-dihydrodibenz[b,e]oxepine.

5 9. The quinoline derivative according to Claim 1, wherein the compound is
protected by an ester when Z is a carboxy group.

10. The quinoline derivative according to Claim 9, wherein the compound is 2-(7-
chloroquinolin-2-yl)methoxy-11-(3-ethoxycarbonylpropylthio)-6,11-
dihydrodibenz[b,eJoxepine or 2-(6-chloroquinolin-2-yl)methoxy-11-methoxycarbonyl-

10 methoxy-6,11-dihydrodibenz[b,e]oxepine.

11. A 2-(6,11-dihydrodibenzo[b,e]oxepin-2-yloxymethyl)-quinoline derivative,
substantially as hereinbefore described with reference to any one of the Examples.

12. A process for the preparation of a 2-(6,11-dihydrodibenzo[b,eloxepin-2-
yloxymethyl)-quinoline derivative, substantially as hereinbefore described with reference

15 to any one of the Examples.

13. A pharmaceutical composition comprising an effective amount of at least one
compound according to any one of Claims 1 to 11 together with a pharmaceutically
acceptable carrier, diluent or adjuvant therefor.

14. A method for the treatment or prophylaxis of inflammation in a mammal

20 requiring said treatment or prophylaxis, which method comprises administering to said
mammal an effective amount of at least one compound according to any one of Claims 1
to 11, or of a composition according to claim 13.

15. A method for the treatment or prophylaxis of allergy in a mammal requiring

said treatment or prophylaxis, which method comprises administering to said mammal an
25 effective amount of at least one compound according to any one of Claims 1 to 11, or of a
coemposition according to claim 13.

Dated 15 September, 1995
Ube Industries, Ltd

Patent Attorneys for the Applicant/Nominated Person
30 SPRUSON & FERGUSON

{NALIBTHO603 ZLA
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