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QUINOLINE OR QUINAZOLINE DERIVATIVES,
- THEIR PRODUCTION AND USE

FIELD OF THE INVENTION _
The present invention relates to a new quinoline or quinazoline

| derivative or a salt thereof which serves well as an anti-inflammatory agent,

particularly a therapeutic agent for arthritis, Additionally, these compouns
and compositions can be used in the diagnosis of such disease states.

BACKGROUND OF THE INVENTION

Arthritis, an inflammatory disease of the joint, occurs in various forms
such as rheumatoid arthritis and related diseases with joint inflammation.

Rheumatoid arthritis, also called chronic rheumatism, in particular, is
a chronic multiple arthritis characterized by inflammatory changes in the
syngvial membrane of the articular capsule inner layer. Arthritic diseases
like rheumatoid arthritis are progressive and cause joint disorders such as
deformation and acampsia, often resulting in severe physical disorder due to
lack of effective treatment and subsequent deterioration. ' |

Trad:ltlonally, these forms of arthritis have been chemotherapeutically
treated with various agents, including steroids such as cortisone and other
adrenocortlcal hormones, non-steroidal anti-inflammatory agents such as
aspirin, piroxicam and indomethacin, gold agents such as aurothiomalate,
antirheumatic agents such as chloroquine preparations and D-penicillamine,
anti-gout agents such as colchicine, and immunosuppressors such as
cyclophosphamide,' azathioprine, methotrexate and levamisole.

" However, these drugs have drawbacks such as severe adverse

| reactidns, adverse reactions hampering the drug’s Iong-term use, lack of

sufficient efficacy and a failure to be effective agamst already-occurring
arthntxs

Accordingly, there is need for the development of a drug which exhibits
excellent prophylactic/therapeutic action on arthritis, with low toxicity in
clinical situations. '

Traditionally, various compounds have been synthesized as quinoline
or quinazoline derivatives. Known compounds having an aminomethyl group
at the 2-position of a 4-phenylquinoline or 4-phenylquinazoline skeleton
inch_xde the 2-dimethylaminomethyl derivative and 2-morpholinomethyl
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derivative described in Synthesis, Vol. 9, p. 718 (1979), and the 2-
alliylaminomethylquinoline derivative described in the Farmaco, Vol. 44, 555
(1989). However, there is no disclosure of any compound wherein the 2-
position of a 4-phenylquinoline or 4-phenylquinazoline skeleton is bound to a
nitrogen atom of a nitrogen-containing unsaturated heterocyclic ring via an
alkylene group as in the present invention. :

OBJECTS OF THE INVENTION
One object of the invention is to provide a novel quinoline or
quinazoline derivatives useful as an anti-inflammatory agent.
Another object of the invention is to provide method for producting the
above quinoline or quinazoline derivatives.
Further, another object of the present invention is to provide a novel

lanti-inﬂammatory agent containing a quinoline or quinazoline derivative.

. These object as well as other objects and advantages of the present
mventlon will become apparent to those skilled in the art from the following

descrlptlon

SUMMARY OF THE INVENTION

The present inventors found that a compound wherein the 2-position of
a 4-phenylquinoline or 4-phenylquinazoline skeleton is bound to a nitrogen
atom of a nitrogen-containing unsaturated heterocyclic ring via an alkylene
group exhibits anti-arthritic action and serves well as a joint destruction
suppressor The inventors made investigations based on this finding, and
developed the present invention.

Accordingly, the present invention relates to:

(1) a compound represented by general formula (I):

Ok

VCH;);_@
9

" wherein Y represents a nitrogen atom or C-G (G -represents a carboxyl group
. which may be esterified); ring R is a nitrogen-containing unsaturated
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heterocyclic group which may be substituted for; each of rings A and B may
have substituents; n represents an integer from 1 to 4; k represents the
integer O or 1, or a salt thereof;

(2) a method of producing a compound represented by general formula
@: ' :

(OXx

@ K{(CHz)n— N@

ZY 4y

g

. wherein Y represents a nitrogen atom or C-G (G represents a carboxyl group

which may be esterified); rings A and B may have substituents; ring R
represents a nitrogen-containing unsaturated heterocyclic group which may
be substituted for; n represents an integer from 1 to 4; k represents the
integer O or 1, or a salt thereof: by reacting a compound represented by
general formula (II):

(O

@ .Q((CHz)rQ

=Y a -

g

wherein Q represents a leaving group; the other symbols have the same
definitions as above, with a compound represented by general formula (IIT):

@NH (11

wherein ring R has the same definition as above, and

(3) an anti-inflammatory agent éontaining a compound represented by
general formula (I):
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 wherein Y represents a nitrogen atom or C-G (G represents a carboxyl group
- which may be esterified); ring R is a nitrogen-containing unsaturated

heterocyclic group which may be substituted for; each of rings A and B may
have substituents; n represents an integer from 1 to 4; k represents the
integer 0 or 1, or a salt thereof, .

The above general formulas and various definitions included in the
scope of the present invention are hereinafter described in detall with typical
examples thereof.

DETAILED DESCRIPTION OF THE INVENTION

With respect to general formulas (I) and (II), the nitrogen-containing
unsaturated heterocyclic group for ring R, which may be substituted for, is
exemplified by unsaturated heterocyclic rings containing 1 or more nitrogen
atoms, preferably 1 to 4 nitrogen atoms as ring component atoms, Preferable
unsaturated heterocyclic groups include 5-membered nitrogen-containing
unsaturated heterocyclic groups such as imidazol-1-yl, pyrazol-1-yl, 1,2,4-
triazol-1-yl, 1,2,4-triazol-4-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl, pyrrol-1-yl
and tetrazol-1-yl, 2-pyrrelin-1-yl, 3-pyrrolin-1-yl, 2-imidazolin-1-yl, 2-
pyrazolin-1-yl, 8-pyrazolin-1-yl, each of which may form a condensed ring
(e.g., henzumdazol-l-yl indol-1-yl, 1H-indazol-1-yl, benzotriazol-1-yl,
benzotnazol-z-yl isoindol-2-yl, 7-pur1nyl 1H-pyrrolo{1,2-b](1,2,4]triazol-1-yl, |
1,8a-dihydroimidazo{1,2-a]pyridin-1-yl, 1,8a-dihydro(1,2,4]triazolo[1,5-
alpyridin-1-yl, 8,3a-dihydro[1,2,4]triazolo[1,6-alpyrimidin-3-yl, 1,8a-
dihydroimidazo[1,2-alpyrimidin-1-yl, 1H-pyrazolo[4,3-d]Joxazol-1-yl, 4H-
imidazo[4,5- dlthiazol-4-yl etc.) and also include 6-membered nitrogen-
containg unsaturated heterocyclic groups such as 1 4—d.1hydropyr1dm-1—yl
1,2-dihydropyridin-1-yl. These unsaturated heterocyelic groups may have 1
to 3 substituents at any positions thereon. These substituents are exemplified
by aliphatic chain hydrocarbon groups, alicyelic hydrocarbon groups, aryl

This Sheet Has Been Replaced

(B




10

15

20

25

30

35

groups, aromatic heterocyclic groups, non-aromatic heterocyclic groups,
halogen atoms, nitro groups, amino groups which may be substituted for, acyl
groups which may be substituted for, hydroxyl groups which may be
substituted for, thiol groups which may be substituted for and carboxyl
groups which may be esterified.

Such aliphatic chain hydrocarbon groups include linear or branched
aliphatic hydroearbon groups such as alkyl groups, preferably those having 1
to 10 carbon atoms, alkenyl groups, preferably those having 2 to 10 carbon
atoms, and alkynyl groups. |

Preferable alkyl groups include methyl, ethyl, propyl, isopropyl, butyi,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1-
ethylpropyl, hexyl, isohexyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-
dimethylbutyl, 2-ethylbutyl, hexyl, pentyl, octyl, nonyl and decyl.

' Preferable alkenyl groups include vinyl, allyl, isopropenyl, 1-propenyl,
2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2—ethy1-1—Bi1tenyl, 3-
methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 8-pentenyl, 4-pentenyl, 4-methyl-
3-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl and 5-hexenyl.

Preferable alkynyl groups include ethynyl, 1-propynyl, 2-propynyl, 1-
butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-

‘pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl.

Such alicyclic hydrocarbon groups include saturated or unsaturated
alicyclic hydrocarbons such as cycloalkyl groups, cycloalkenyl groups and

cycloalkadienyl groups.

Preferable cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo{2.2.1]heptyl],
bicyclo[2.2.2]octyl, bicyclo[3.2.1]octyl, bicyclo[3.2.2]nonyl,
bicyelo[3.3.11nonyl, bicyclo[4.2.11nonyl and bicyclo[4.3.1]decyl.

Preferable cycloalkenyl groups include 2-cyclopenten-1- yl 3-
cyclopenten-1-yl, 2-cyclohexen-1-yl and 8-cyclohexen-1-yl.

Preferable cycloalkadienyl groups include 2,4-cyclopentadien-1-yl, 2,4-
cyclohexadien-1-yl and 2,5-cyclohexadien-1-yl.

Such aryl groups are monocyclic or condensed polycyclic aromatic
hydrocarbon groups, preferably phenyl, naphthyl, anthryl, phenanthryl,
acenaphthylenyl and others, with greater preference given to phenyl, 1-
naphthyl, 2-naphthyl and others. :
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Preferable aromatic heterocyclic groups include aromatic monocyclic
heterocyclic groups such as furyl, ‘thienyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,3 ,4-oxadiazolyl, furazanyl, 1,2,3- th1ad1azolyl 1,2,4-

- thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl

pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl, and aromatic
condensed heterocyclic groups such as benzofuranyl, isobenzofuranyl,
benzo[blthienyl, indolyl, isoindolyl, 1H-indazolyl, benzimidazolyl,
benzoxazolyl, 1,2-benzisoxazolyl, benzothiazolyl, 1,2-benzisothiazolyl, 1H-

- benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxzalinyl,

phthalazinyl, naphthylizinyl, purinyl, pteridinyl, carbazolyl, a-carbolinyl, 8-
carbolinyl, 7-carbolinyl, acridinyl, phenozazinyl, phenothiazinyl, phenazinyl,
phenoxthinyl, thianthrenyl, phénanthridinyl, phenanthrolinyl, indolizinyl,
pyrrolo[1,2-b]pyridazinyl, pyrazolo[l,5-a]pyridyl, imidazo[1,2-a]pyridyl,
imidazo[1,5-alpyridy], imidazo[1,2-b]pyridazinyl, imidazo[1,2-a]pyrimidinyl,
1,2,4-triazolo[4,3-alpyridyl and 1,2,4-triazolo[4,3-b]pyridazinyl.

Preferable non-aromatic heterocyclic groups include oxylanyl,
azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
piperidyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl and piperazinyl.

Such halogen atoms include atoms of fluorine, chlorine, bromine and
iodine, with preference given to atoms of fluorine and chlorine. '

Such amino groups include amino groups (-NHjz groups) substituted for
by 1 or 2 of alkyl groups having 1 to 10 carbon atoms, alkenyl groups having 1
to 10 carbon atoms, aromatic groups and an acyl group having one to ten .
carbon atoms (e.g., methylamino, dimethylamino, ethylamino, diethylamino,
dibutylamino, diallylamino, cyclohexylamino, phenylamino, N-methyl-N-
phenylamino, acetylamino, propionylamino, benzoylamino ete.). |

Such acyl groups include formyl and groups resulting from bmdmg of
an alkyl group having 1 to 10 carbon atoms, alkenyl group having 1 to 10
carbon atoms or aromatic group and a carbonyl group (e.g., acetyl, propionyl,
butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, heptanoyl,
octanoyl, cyclobutanoyl, cyclopentanoyl, cyclohexanoyl, cycloheptanoyl,
crotonyl, 2-cyclohexenecarbonyl, benzoyl, nicotinoyl). -

Such hydroxyl groups include the hydroxyl group and hydroxyl groups
having an appropriate substituent, particularly a substituent for use as a

“hydroxyl group protecting group, such as alkoxy, alkenyloxy, aralkyloxy and
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acyloxy, as well as aryloxy. Said alkoxy is preferably an alkoxy having 1 to
10 carbon atoms (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy,
isobutoxy, sec-butoxy, tert-butoxy, pentoxy, isopentoxy, neopentoxy,
hexyloxy, heptyloxy, nonyloxy, cyclobutoxy, cyclopentoxy, cyclohexyloxy).
Said alkenyloxy is exemplified by alkenyloxys having 1 fo 10 carbon atoms
such as allyloxy, crotyloxy, 2-pentenyloxy, 3-hexenyloxy, 2-
cyclopentenylmethoxy and 2-cyclohexenylmethoxy. Said aralkyloxy is

- exemplified by phenyl-Cj-4 alkyloxys (e.g., benzyloxy, phenethyloxy). Said

acyloxy is preferably an alkanoyloxy having 2 to 4 carbon atoms (e.g.,
acetyloxy, propionyloxy, n-butyryloxy, isobutyryloxy). Sald aryloxy is
exemplified by phenoxy and 4-chlorophenoxy.

Such thiol groups include the thiol group and thiol groups havin'g an
appropriate substitueht particularly a substituent for use as a thiol groﬁp
protecting group, such as alkylthio, aralkylthio and acylthio. Said alkylthio
is preferably an alkylthio having 1 to 10 carbon atoms (e.g., methylthio,
ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio,
tert-butylthio, pentylthio, isopentylthio, neopentylthio, hexylthio, heptylthio,
nbnylthio, cyclobutylthio, cyclopentylthio, cyclohexylthio). Said aralkylthio
is exemplified by phenyl-C14 alkylthios (e.g., benzylthio, phenethylthio).
Said acylthio is preferably an alkanoylthio having 2 to 4 carbon atoms (e.g.,
acetylthio, propionylthio, n-butyrylthio, isobutyrylthio).

Such carboxyl groups include carboxyl groups, alkyloxycarbonyl

' groups and aralkyloxycarbonyl groups.

The alkyl group in said alkyloxycarbonyl groups is exemplified by
alkyl groups having 1 to 6 carbon atoms, such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl and tert-butyl.

The aralkyl group in said aralkyloxycarbonyl groups is an alkyl group
having an aryl group as a substituent (arylalkyl group). Said aryl group is .
exemplified by phenyl and naphthyl-, each of which may have the same
substituents as specified for the aryl group on ring R above. Said alkyl group
is preferably a lower alkyl group having 1 to 6 carbon atoms. Preferable
aralkyl groups include benzyl, phenethyl, 8-phenylpropyl, (1-
naphthyl)methyl and (2-naphthyl)methyl, with preference given to benzyl,
phenetyl and others,

The above-described ahphatlc chain hydrocarbon groups, alicyclic
hydrocarbon groups, aryl groups, heterocyclic groups and others may each
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pave 1 or more, preferably 1 to 3, appropriate substituents, These
substituents include lower alkyl groups, lower alkenyl groups, lower alkynyl
groups, cyeloalkyl groups, aryl groups, aromatic heterocyclic groups, non-
aromatic heterocyclic groups, aralkyl groups, amino groups, N-mono-
substituted amino groups, N,N-di-substituted amino groups, amidino groups,
acyl groups, carbamoyl groups; N-mono-substituted carbamoyl groups, N,N-
di-substituted carbamoyl groups, sulfamoyl groups, N-mono-substituted
sulfamoyl groups, N,N-di-substituted sulfamoyl groups, carboxyl groups,
lower alkoxycarbonyl groups, hydroxyl groups, lower alkoxy groups, lower
alkenyloxy groups, cycloalkyloxy groups, aralkyloxy groups, aryloxy groups,

‘mercapto groups, lower alkylthio groups, aralkylthio groups, arylthio groups,

sulfo groups, cyano groups, azide groups, nitro groups, nitroso groups and
halogens.

With respect to general formulas (I) and (II), provided that Y is a
quinoline derivative represented by C-G, the carboxyl group for G, which may
be esterified, is exemplified by the carboxyl group, alkyloxycarbonyl group
and aralkyloxycarbonyl group. The alkyl group in said alkyloxycarbonyl
group is exemplified by alkyl groups having 1 to 6 carbon atoms, such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl. -

The aralkyl group in said aralkyloxycarbonyl group is an alkyl group
having an aryl group as a substituent (arylalkyl group). Said aryl group is
exemplified by phenyl and naphthyl, which may have the same substituents
as those contained in the aryl group for ring R above. Said alkyl group is
preferably a lower alkyl group having 1 to 6 carbon atoms. Such preferable |
aralkyl groups include benzyl, phenethyl, 8-phenylpropyl, (1-
naphthyl)methyl and (2-naphthyl)methyl, w1th preference given to benzyl,
phenetyl and others. )

With respect to general formula (II), the leaving group for Q is
exemphfied by halogen atoms, preferably atoms of chlorine, bromine and
iodine, hydroxyl groups esterificated by organic sulfonic acid residues (e.g., p-
toluenesulfonyloxy group, methanesulfonyloxy group) and organic
phosphoric acid residues such as the diphenylphosphoryloxy group,

* dibenzylphosphoryloxy group and dimethylphosphoryloxy group. _

With respect to general formulas (I) and (II), rings A and B may have
substituents. These substituents are exemplified by halogen atoms, nitro
groups, alkyl groups which may be substituted for, hydroxyl groups whi_ch
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- may be substituted for, thiol'gfoups which may be substituted for, amino

groups which may be substituted for, acyl groups which may be substituted
for, carboxyl groups which may be esterified and aromatic ring groups which
may be substituted for. Such substituent halogen atoms include atoms of
fluorine, chlorine, bromine and iodine,' with preference given to atoms of
fluorine and chlorine. The alkyl group which may be substituted for may be
any one having 1 to 10 carbon atoms, whether linear, branched or cyclic,
exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The
hydroxyl group which may be substituted for is exemplified by the hydroxyl
group and hydroxyl groups having an appropriate substituent, particularly a
substituent used as a hydroxyl group protecting group, such as alkoxy,

alkenyloxy, aralkyloxy and acyloxy, as well as aryloxy. Said alkoxy is

preferably an alkoxy having 1 to 10 carbon atoms (e.g., methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-i:utoxy, pentoxy,
isopentoxy, neopentoxy, hexyloxy, heptyloxy, nonyloxy, cyclobutoxy,
cyclopentoxy, cyclohexyloxy). Said alkenyloxy is exemplified by alkenyloxys
having 1 to 10 carbon atoms such as allyloiy, crotyloxy, 2-pentenyloxy, 8-
hexenyloxy, 2-cyclopentenylmethoxy and 2-cyclohexenylmethoxy. The
aralkyloxy is exemplified by phenyl-Ci.4 alkyloxys (e.g., benzyloxy,
phenethyloxy). Said acyloxy is preferably an alkanoyloxy having 2 to 4
carbon atoms (e.g., acetyloxy, propionyloxy, n-butyryloxy, isobutyryloxy).
Said aryloxy is exemplified by phenoxy and 4-chlorophenoxy. The thiol group
which may be substituted for is exemplified by the thiol group and thiol
groups having an appropriate subsﬁtueht, particularly a substituent used as
a thiol group proteéti‘ng group, such as alkylthio, aralkylthio and acylthio.
Said alkylthio is preferably an alkylthio having 1 to 10 carbon atoms (e.g.,
methylthio, ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, sec-
butylthio, tert-butylthio, pentylthio, isopentylthio, neopentylthio, hexylthio,
heptylthio, nonylthio, cyclobutylthio, cyclopentylthio, cyclohexylthio). Said
aralkylthio is exemplified by phenyl-Ci.4 alkylthios (e.g., benzylthio,
phenethylthio). Said acylthio is preferably an alkanoylthio having 2 to 4
carbon atoms (e.g., acetylthio, propionylthio, n-butyrylthio, isobﬁtyrylthio).
The amino group which may be substituted for is exemplified by amino
groups (-NHj3 groups) substituted for by 1 or 2 of alkyl groups having 1 to 10

-_—
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carbon atoms, alkenyl groups having 1 to 10 carbon atoms, aromatic groups
and an acyl group having one to’'ten carbon atoms (e.g., methylamino,
dimethylamino, ethylamino, diethylamino, dibutylamino, diallylamino,
cyclohexylamino, phenylamino, N-methyl-N-phenylamino, acetylamino,
propionylamino, benzoyla_miho etc.). The acyl group which may be
substituted for is exemplified by formyls and groups resulting from binding of
an alkyl group having 1 to 10 carbon atoms, alkenyl group having 1 to 10

carbon atoms or aromatic group and a carbonyl group (e.g., acetyl, propiony]l,

butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, heptanoyl,
octanoyl, cyclobutanoyl, cyclopentanoyl, cyclohexanqyl,' cycloheptanoyl,
crotonyl, 2-cyclohexenecarbonyl, benzoyl, nicotinoyl). The carboxyl group
which may be esterified is exemplified by carboxyl groups, alkyloxycarbonyl
groups and aralkylcarbonyl groups. The alkyl group in said alkyloxycarbonyl
group is exemplified by alkyl groups having 1 to 6 carbon atoms such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl.

The aralkyl group in said aralkyloxycarbonyl group is an alkyl group
having an aryl group as a substituent (arylalkyl group). The aryl group is
exemplified by phenyl and naphthyl, which may have the same substituents
as those contained in the aryl group for ring R above. Said alkyl group is
preferably a lower alkyl group haﬁing 1 to 6 carbon atoms. Preferable aralkyl
groups include benzyl, phenetyl, 3-phenylpropyl, (1-naphthyl)methyl and (2-
naphthyl)methyl, with preference given to benzyl, phenetyl and others. The
aromatic ring group which may be substituted for is exemplified by aromatic
heterocyclic residues such as pyridyl, furyl, thienyl, imidazolyl and thiazolyl,
as well as Cg.14 aromatic hydrocarbon residues such as phenyl, naphthyl and
anthryl.

Such substituents for rings A and B may be present at any positions of
each ring, and 1 to 4 substituents, whether identical or not, may be presenton
each ring. Provided that substituents on ring A or B are mutually adjacent,
they may bind together to form a ring represented by -(CH2)m- (m represents
an integer from 3 to 5) or -O-(CHa)-O-(1 represents an integer from 1 to 3),

‘ring which may be a 5- to 7-membered ring formed in cooperation with carbon

atoms on the benzene ring.

The salt of compound (I), the desired compound of the present
invention, is preferably a pharmaceutically acceptable salt, exemplified by
salts with inorganic bases, salts with organic bases, salts with inorganic
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ac,ds, salts with organic acids and salts with basic or acidic amino acids.
Preferable salts with inorganic base include alkali metal salts such as sodium

* salt and potassium salt, alkaline earth metal salts such as calcium salt and

magnesium salt, aluminum salt and ammonium salt. Preferable salts with
organic base include salts with trimethylamine, triethylamine, pyridine,
plcolme, ethanolamine, diethanolamine, triethanolamine, d1cyclohexylamme
and N,N’ -d1benzylethy1ened1am1ne Preferable salts with inorganic acid
include salts with hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid and phosphoric acid. Preferable salts with organic acid include salts with
formic acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric
acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid,
benzehesulfonic acid and p-toluenesulfonic acid. Preferable salts with basic
amino acid include salts with arginine, lysine and ornithine, Preferable salts
with acidic amino acid include salts with aspartic acid and glutamic acid.

. Compound (I), the desired compound of the present invention, can be
administered orally or non-orally, along with a pharmaceutically acceptable
carrier, in the form of solid preparations such as tablets, capsules, granules
and powders, or liquid preparations such as syrups and injectable
preparations.

Pharmaceutically acceptable carriers are various organic or inorganic
carrier substances in common use ‘as pharmaceutical materials, including
excipients, lubricants, binders and disintegrating agents for solid
preparations, and solvents, dissolution aids, suspending agents, isotonizing

- agents, buffers and soothing agents for liquid preparations. Other

pharmaceutical additives such as preservatives, antioxidants, coloring agents

- and sweetening agents may be used as necessary. Preferable excipients

include lactose, sucrose, D-mannitol, starch, crystalline cellulose and light
silicic anhydride. Preferable lubricants include magnesium stearate, calcium
stearate, talc and colloidal silica. Preferable binders include crystalline
cellulose, sucrose, D-mannitol, dextrin, hydroxypropyl cellulose;'
hydroxypropylmethyl cellulose and polyvinylpyrrolidone. Preferable
disintegrating agents include starch, carboxymethyl cellulose,
carboxymethy]l cellulose calcium, crosscalmellose sodium and carboxymethyl
starch sodium. Preferable solvents include water for injection, alcohol,
propylene glycol, macrogol, sesame oil and corn oil. Preferable dissolution
aids include polyethylene glycol, propylene glycol, D-mannitol, benzyl
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benzoate, ethanol, trisaminomethane, cholesterol, triethanolamine, sodium
carbonate and sodium citrate. Preferable suspending agents include
surfactants such as stearyltriethanolamine, sodium lauryl sulfate,
laurylaminopropionic acid, lecithin, benzalkonium chloride, benzethonium
chloride and monostearic glycerol, and hydrophilic polymers such as
polyvinyl alcohol, polyvinylpyrrolidone, carboxymethyl cellulose sodium,
methyl cellulose, hydroxymethyl cellulose, hydroxyethyl cellulose and
hydroxypropyl cellulose. Preferable isotonizing agents include sodium
chloride, glycerol and D-mannitol. Preferable buffers include phosphate,
acetate, carbonate or citrate buffer solutions. Preferable soothing agents
include benzyl alcohol. Preferable preservatives include p-oxybenzoates,
chlorobutanol, benzyl alcohol, phenethyl alcohol, dehydroacetic acid and
sorbic acid. Preferable antioxidants include sulfites and ascorbic acid.
Compound (I) can, for example, be produced as follows:
Method A | |

(O) HN R | (O

: @ N§((CH2)rQ D @ chnz)n——n@
Y

10

15

A

. & @
| an o

wherein the symbols have the same definitions as above.

In this method, compound (II) is reacted with compound (III) in the
presence of a base to yield compound (I). The reaction of compounds (II) and
(II) is carried out in an appropriate solvent. Said solvent is exemplified by
atomatic hydrocarbons such as benzene, toluene and xylene, ethers such as
dioxane, tetrahydrofuran and dimethoxyethane, alcohols such as methanol,
ethanol and propanol, ethyl acetate, acetonitrile, pyridine, N,N-
dimethylformamide, dimethylsulfoxide, chloroform, dichloromethane, 1,2-
dichloroethane, 1,1,2,2-tetrachloroethane, acetone, 2-butanone and mixtures
thereof. The reaction of compounds (IT) and (III) is carried out in the presence
of an appropriate base exemplified by alkali metal salts such as sodium
hydroxide, potassium carbonate, sodium t_:arbonafe and sodium hydrogen
carbonate, amines such as pyridine, triethylamine and N,N-dimethylaniline,

25

30

385
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sodium hydride and potassium hydride. The amount of these bases used is
preferably about 1 to 5 mol per mol of compound (II). This reaction is carried
out at temperatures normally between -20 and 150°C, preferably between
about -10 and 100°C. '
Quinoline or quinazoline derivative (I) thus obtained can be isolated
and purified by known means of separation and purification such as ordinary
concentration, concentration under reduced pressure, solvent extraction,

crystallization, recrystallization, redissolution and chromatography.

Starting material compound (II) for the present invention can, for
example, be produced as follows: |

Method B
@ NHj Q-CHgCOCf!g-G’ N CHy—Q
i o ALY
> Z a
av) . (a1-n

wherein G’ represents an esterified carboxyl group; the symbols have the
same definitions as above. The esterified carboxyl group for G’ is exemplified
by the same esterified carbozyl groups specified for G above. '

In this method, 2-amincbenzophenone derivative (IV) is reacted with
compound (V) in the presence of an acid to yield compound (II-1). The reaction
of compounds (IV) and (V) is carried out in an appropriate solvent. This
solvent is exemplified by aromatic hydrocarbons such as benzene, toluene and .

 xylene, ethers such as dioxane, tetrahydrofura_.n and dimethoxyethane, N,N-
' dimethylformamide, dimethylsulfoxide, chloroform, dichloromethane, 1,2-
" dichloroethane, 1,1,2,2-tetrachloroethane and acetic acid. The reaction of

compounds (IV) and (V) is carried out in the presence of an appropriate acid
such as a Lewis acid such as aluminum chloride or zinc chloride, or sulfuric
acid or trifluoroacetic acid. The amount of these acids used about 0.01 - 2.0
mol, preferably about 0.05 to 0.5 mol per mol of compound (IV). This reaction
is carried out at temperatures normally between 20 and 200°C, preferably

between about 30 and 150°C. Reaction time is 0.5 to 20 hours, preferably 1 to
10 hours. '
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Compound (II-1) thus obtained can be isolated and purified by known
means of separation and purification such as ordinary concentration,
concenfration under reduced pressure, solvent extraction, crystalhzatmn,

- recrystalhzatmn, redissolution and chromatography

Method C '
| 2  CHyCOCHy-G I CHs
ar™ m Ay
- — > e
av o
CHyBr
. S
N-bromosuccinimide @ Z
— G
(11-2)

wherein the symbols have the same definitions as above.
In this method, 2-aminobenzophenone derivative (IV) is reacted with
acetoacetic acid ester derivative (VI) in the presence of an acid to yield

 compound (VII), which is then brominated to 2-bromomethylquinoline

derivative (II-2). The reaction of compounds (IV) and (VI) is carried out in the
same manner as method B. Bromination of compound (VII) is carried out in
an appropriate solvent by a conventional method. This solvent is exemplified
by halogenated hydrocarbons such as carbon tetrachloride, chloroform,
dichloromethane, 1,2-dichloroethane and 1,1,2,2-tetrachloroethane.
Bromination of compound (VII) is carried out in the presence of a radical
reaction initiator such as benzoyl peroxide or 2,2’-azobis(isobutyronitrile).

.The amount of these radical reaction initiators used is preferably about 0.001

to 0.01 equivalent mol per mol of compound (VII). This reaction is carried out
at temperatures normally between 20 and 150°C, preferably between about

30 and 100°C. Reaction time is 0.5 to 20 hours, preferably 1 to 10 hours.

Compound (II-2) thus obtained can be isolated and purified by known
means of separation and purification such as ordmary concentration,
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concentration under reduced préssure, solvent extraction, crystallization,
recrystallization, redissolution and chromatography.

Method D
NH; - CH,CN
@ ~£0 (vim
—
B |
~
(I : 11-3)

wherein Q’ represents a halogen atom; the symbols have the same definitions -
as above. With respect to formulas (VIII) and (II-3), the halogen atom for Q’ is
exemplified by atoms of chlorine, bromine and iodine.

In this method, 2-aminobenzophenone derivative (IV) is reacted with
halogenoacetonitrile derivative (VIII) to yield 2-halogenomethylquinazoline
derivative (II-3). The reaction of compounds (IV) and (VIII) is carried out in
an excess amount of compound (VIII) as a solvent in the presence of an acid.
This acid is exemplified by the same acids as specified for method B above.
The amount of these acids used is about 1 to 5 equivalent mol, preferably 1 to
2 mol per mol of compound (IV). Reaction time is 0.5 to 30 hours, preferably 1
to 10 hours. Reaction temperature is normally between 20 and 200°C,
preferably between about 30 and 150°C.

Quinazoline derivative (II-3) thus obtained can be 1solated and purified
by known means of separation and purification such as ordinary
concentraﬁon, concentration under reduced pressure, solvent extraction,
crystallization, recrystallization, redissolution and chromatography.
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~ CH4CN

Y

N-bromosuccinimide

(1-4)

* wherein the symbols have the same definitions as above.

In this method, 2-aminobenzophenone derivative (IV) is reacted with
acetonitrile to yield 2-_methy1qu_inazoline derivative (IX), which is then
brominated to 2-bromomethylquinazoline derivative (II-4). The reaction of
compound (IV) and acetonitrile is carried out in the same manner as method
D. Bromination of compound (IX) is carried out in the same manner as the

bromination of compound (VII) by method C.

Quinazoline derivative (II-4) thus obtained can be isolated and purified
by known means of separation and purification such as ordinary
concentration, concentration under reduced pressure, solvent extraction,
crystéllization, recrystallization, redissolution and chromatography.

Method F

av

G-CHoCN

xX)

4

@ N\(CHQ“'G'

g,

.

wherein the symbols have the same definitions as above.

This Sheet Has Been Replaced

THIS SHERT T
2 ONZEET HAS
REPLACEy DCEN



1.

In this method, 2-aminobenzophenone derivative (IV) is reacted with
cyanoacetic acid ester derivative (X)to yield quinazoline derivative (XI). The
reaction of compounds (IV) and (X) is carried out in the same manner as
methOd D. . '

~ Quinazoline derivative (XI) thus obtamed can be isolated and purified

5 by known means of separation and purification such as ordinary

concentration, concentration under reduced pressure, solvent extraction,
crystallization, recrystallization, redissolution and chromatography.

Method G

NH; .CH;COCH,-G' Hy—G'
@ 20 & @]G

> @

wherein the symbols have the same definitions as above.
In this method, 2-aminobenzophenone derivative (IV) is reacted with
0 acetonedicarboxylic acid ester derivative (XII) to yield quinoline derivative
(XIII). The reaction of compounds (IV) and (XI) is carried out in the same
manner as method B. | -
 Quinoline derivative (XIII) thus obtained can be isolated and purified
by known means of separation and purification such as ordinary
5  concentration, concentration under reduced pressure, solvent extraction,

- crystallization, recrystallization, redissolution and chromatography.

Method H

- ., CH,-CH,0H
} XI N
0 . (X Reduction ' \r
_ - =2Y
(X1
5 | | x1v)
S —
cet Fas Been Replaced

IR




10

15

20

25

30

35

-10- i P

wherem Y’ represents a nitrogen atom or C-G*; the symbols have the same
definitions as above. :

In this method, compounds (XI) and (XIIT) as obtained by methods F
and G, respectively, are subjected to a reducing reaction to yield alcohol
(XIV). This reduction can be carried out by known methods such as reduction
with metal hydride, reduction with metal-hydrogen. complex compound,
reduction with diborane or substituted diborane and catalytic hydrogenation.
In other words, this reaction is carried out by treating compounds (XI) and
(XIII) with a reducing agent. Reducing agents include metal-hydrogen
complex compounds such as alkali metal borohydrides (e.g., sodium
borohydride, lithium borohydride) and lithium aluminum hydride, metal-
hydrogen compounds such as sodium hydride, organic tin compounds (e.g.,

- triphenyltin hydride), nickel compounds, zinc compounds and other metal or

metal salt compounds, catalytic reducing agents consisting of a combination

of hydrogen and a transition metal catalyst such as palladium, platinum or.
rhodiuin, and diborane. This reaction is carried out in an organic solvent

which does not interfere with the reaction. This solvent is exemplified by

aromatic hydrocarbons such as benzene, toluene and xylene, halogenated |
hydrocarbons such as chloroform, carbon tetrachloride, dichloromethane, 1,2-
dichloroethane and 1,1,2,2-tetrachloroethane, ethers such as diethyl ether,
tetrahydrofuran and diozane, alcohols such as methanol, ethanol, propanol,
isopropanol and 2-methoxyethanol, amides such as N,N-dimethylformamide
and mixtures thereof chosen as appropriate according to the kind of reducing
agent. This reaction is carried out at temperatures normally between -20 and
150°C, preferably between 0 and 100°C, reaction time being about 1 to 24
hours. :

Method 1
_ =Y . _ > @l Y _
V) a1
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wherein the symbols have the same definitions as above,

In this method, compound (XIV) is reacted with a halogenating agent
or a sulfonylating agent to yield compound (II-5). Preferable halogenating
agents for this purpose include thionyl chloride and phosphorus tribromide.
When such halogenating agents are used, compound (II-5) wherein Q is
chlorine or bromine is produced. This reaction is carried outin an appropriate
inert solvent (e.g., benzene, toluene, xylene, chloroform, dichloromethane) or
in an excess amount of halOgenating agent as a solvent at -10 to 80°C. The
amount of halogenating agent used is 1 to 20 mol per mol of compound (XIV).
Preferable sulfonylating agents for this purpose include mesyl chloride, tosyl
chloride and benzenesulfonyl chloride. When such sulfonylatihg agents are
used, compound (II-5) wherein Q is mesyloxy, tosyloxy or benzenesulfonyloxy,
respectively, is produced. This reaction is carried out in an appropriate inert
solvent (e.g., benzene, toluene, xylene, ethyl ether, ethyl acetate, -
tetrahydrofuran, chloroform, dichloromethane) in the presence of a base (e.g.,
triethylamine, N-methylmorpholine, sodium hydrogen carbonate, potassium
hydrogen carbonate, sodium carbonate, potassium carbonate) at -10 to 30°C.
The amount of sulfonylating agent or base used is 1 to 1.2 mol per mol of
compound (XIV). It is possible to produce compound (II-5) wherein Q is iodine
by reacting 1 mol of thus-obtained compound (II-5) wherein Q is chlorine,

- bromine or sulfonyloxy with 1 to 1.5 mol of sodium iodide or potassium iodide.

In this case, the reaction can be carried out in a solvent such as acetone,
methyl ethyl ketone, methanol or ethanol at 20 to 80°C.

Method J
a-1- (?)k .(CIILI.)r
) PQ
ar-2 Oxidation @ §r
{ai-3) > 24 |
(I1-5) _ _

a1-e)

wherein the symbols have the same definitions as above. .
In this method, compounds (II-1), (II-2), (II-3), (II-4_=) and (II-5) as
produced by methods B, C, D, E and I, respectively, are oxidized to yield
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compound (II-6). This oxidation is carried out in t_he presence of an oxidizing

~ agent such as m-chloroperbenzoic acid, hydrogen peroxide, perester or sodium

metaperiodate in accordance with a conventional method. This oxidation is
advantageously carried out in an organic solvent inert under the reaction

conditions, such as a halogenated hydrocarbon (e.g., methylene chloride,

5 chloroform, dichloroethane), a hydrocarbon (e.g., benzene, toluene) or an
alcohol (e.g., methanol, ethanol, propanol).  The amount of oxidizing agent
used is 1 to 5 equivalent mol, prefex_fably 1 to 3 equivalent mol per mol of
compound (II-1), (II-2), (I-3), (II-4) or (II-5). Reaction temperature is between
-10 and 150°C, preferably between about 0 and 100°C, reaction time belng

10
normally 0.5 to 10 hours.

Quinoline 1-oxide or quinazoline 1-oxide derivative (II-6) thus obtained
can be isolated and purified by known means of separation and purification
such as ordinary concentration, concentration under reduced pressure,

15 solvent extraction, crystallization, recrystallization, redissolution and
chromatography. |

Compound (I) can also be produced by the following methods K, I. and
Method K -

20 NHg |
@ Z0 (R N-(CH2,-COCHp-G’
: XV) .
25 av)
'Oxidation N
30
wherein the symbols have the same definitions as above.
35
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In this method, compound (IV) is first reacted with compound (XV) to
yield compound (I-1). The reaction of compounds (IV) and (XV) is carried out
in the same manner as method B.

Compound (I-2) is then oxidized to compound (I-2). This oxidizing
reaction is carried out in the same manner as method J.

Method L
Ok

N ACHo)y— 1{19
s
I

{-1) COOH

Hydrolysis

d-2) ' . @

(I-3)

wherein the symbols have the same definitions as above.
" In this method, compounds (I-1) and (I-2) are hydrolyzed to carboxylic
acid derivative (I-3). This hydrolysis is carried out in water or a hydrated

" solvent by a conventional method. Said hydrated solvent is a mixture of

water and an alcohol (e.g., methanol, ethanol), ether (e.g., tetrahydrofuran,
dioxane), N,N-dimethylformamide, dlmethylsulfomde, acetonitrile or
acetone. '

This reaction is carried out in the presence of a base such as potassium

~ carbonate, sodium carbonate, potassium hydroxide, sodium hydroxide or

lithium or an acid such as hydrochloric acid, sulfuric aqid, acetic acid or -
hydrobromic acid. Preferably, the acid or base is used in excess (1.2 to 6
equivalents for base, 2 to 50 equivalents for acid) per mol of compound (I-1) or

- (I-2). This reaction is.carried out at temperatures between -20 and 150°C,

preferahly between -10 and 100°C.

Method M

. Inthis method, compound (I) wherein rings A and B have an iSopropoxy
substituent is treated with titanium tetrachloride, titanium trxchlonde, boron
trichloride, silicon tetrachloride or the like to convert the i isopropoxy group to

a hydroxyl group to yield compound (I-4) wherein rings A and B have a
phenolic hydroxyl group as a substituent.
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This reaction is carried out in an appropriate solvent. This solvent is
exemplified by carbon tetrachloride, dichloromethane, chloroform, 1,2-
dichloroethane, 1,1,2,2-tetrachloroethane and acetonitrile and mixtures
thereof. The amount of titanium tetrachloride, boron trichloride, silicon
tetrachloride ete. used is 1 to 10 equivalent mol, preferably 1 to 6 equivalent

mol per isopropoxy group. This reaction is carried out at temperatures

between -50 and 100°C, preferably between -20 and 80°C.
Compound (I) or a salt thereof as provided by the present invention,

- exhibiting anti-inflammatory action and antipyretic analgesic action, was

shown to have excellent anti-arthritic action in an experimental model of
adjuvant arthritis showing arthritic symptoms similar to those in human
rheumatoid arthritis. The compound of the present invention is of low

- toxicity; for example, no deaths occurred in mice orally dosed with the

compound synthesized in Example 2 or 16 at 100 mg/kg or in rats orally dosed
with the compound synthesized in Example 16 at 200 mg/kg. With these
features, the desired compounds of the present invention are applicable fo all
forms of arthritis showing inflammatory symptoms in the joint.

Although the dose of compound (I) of the present invention is variable
according to the route of administration and symptoms of the subject patient,
it can range from 5 to 1,000 mg for oral administration or from 1 to 100 mg for
non-oral administration, both for adulfs, and this daily dose may be
administered in 1 to 3 portions.

A method of testing the pharmacologxc action of compound (I) of the
present invention is described below. The results of such a fest are also given
below.

Test Example 1

Action against rat adjuvant arthritis

Male Lewis rats (7 weeks of age, Clea Japan) were sensitized by
intracutaneous injection of 0.05 ml of Freund’s complete adjuvant (0.5% dead
tubercle bacillus cell suspension in liquid paraffin) at the right hind paw. The
test drug (12.5 mg/kg), in suspension in 5% gum arabic, was once daily
adrinistered orally for 14 days starting just before sensitization (day 0). At
days 0 and 14, the animal’s left hind paw volume and body weight were
measured, and percent paw swelling suppression and percent body weight
gain, relative to sensitized control rats, were determined.
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The results, expressed in mean 1 8S.E. for 6 animals in each grdup, were
compared and statistically analyzed by Dunnett’s test. Level of significance

' was set below 5%. As seen in Table 1, the compound of the present invention

effectively suppressed paw edema and improved systemic condition as
demonstrated by body weight gain.

Table 1
T Compound  PercentSwelling  Body Weight Gain 1)
(Example No.) Suppression (%) Rate (%)
T T e 5
2 TO** 21
3 B5** 16+
16 66+* 20%

) drué-geated_ r%ts - aengmzed g,gntrol rats £100 (%)

##;p<0.01, *p<0.05

 Reference Example 1

To a mixture of 2-amino-3’,4’-dimethoxy-4,5-ethylenedioxybenzo-
phenone (6.5 g), ethyl 4-chloroacetoacetate (3.7 g) and acetic acid (60 ml),
concentrated sulfuric acid (0.8 ml) was added, followed by stirring at 100°C for
3 hours. After the reaction mixture was concentrated under reduced
pressure, the residue was poured over water and alkalinized with 2 N NaOH
and then extracted with chloroform. The chloroform layer was washed with

- water and dried (MgSO0y), after which the solvent was distilled off under

reduced pressure. The residue was subjected to silica gel column
chromatography and eluted with chloroform-éthyl acetate (7:8, v/v) to yield 2-
chloromethyl-4-(3,4-dimethoxyphenyl)-6,7-ethylenedioxyquinoline-3-
carboxylic acid ethyl ester (5.5 g, 60%), which was then recrystallized from

acetone to yield a colorless- pnsmatlc crystal having a melting point of 197 to
198°C. '

) \
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Elemental analysis (for C23H2aNOsCD):
Calculated: C, 62.24; H, 5.00; N, 3.16
Found: C,61.95;H, 5.15; N, 3.01

Reference Examples 2 through 12

The same procedure as in Reference Example 1 was followed to yield
the compounds listed in Tables 2 through 3.

Reference Example 13 _
To a mixture of 2-amino-4,5,3’,4’-tetramethoxybenzophenone, ethyl
acetoacetate and acetic acid, concentrated sulfuric acid was added, followed

~ by the same treatment as in Reference Example 1, to yield 6,7-dimethoxy-4-
- (3,4-dimethoxyphenyl)-2-methylquinoline-3-carboxylic acid ethyl ester

(83%), which was then recrystallized from ethanol to yield a colorless
prismatic crystal having a melting point of 147 to 148°C.

Reference Example 14

To a mixture of 2-amino-4,5, 3’ *-tetramethoxybenzophenone, propyl
acetoacetate and acetic acid, concentratd sulfuric acid was added, followed by
the same treatment as in Reference Example 1, to yield 6,7-dimethoxy-4-(3,4-
dimethoxyphenyl)-2-methylquinoline-3-carboxylic acid propyl ester (79%),
which was then recrystallized from ethyl acetate-isopropyl ether to yield a
colorless prismatic crystal having a melting point of 153 to 155°C.

Reference Example 15

To a mixture of 2-amino-4,5,3’, ’-tetramethoxybenzoph'enone, butyl
acetoacetate and acetic acid, concentrated sulfuric acid was added, followed
by the same treatment as in Reference Example 1, to yield 6,7-dimethoxy-4-
(3,4-dimethoxyphenyl)-2-methylquinoline-3-carboxylic acid butyl ester
(53%), which was then recrystallized from ethyl acetate-hexane to yield a
colorless prismatic crystal having a melting point of 119 to 120°C.

Reference Example 16

A mixture of 6,7- dxmethoxy 4-(3,4-dimethoxyphenyl)-2-
methylquinoline-3-carboxylic acid ethyl ester (411 mg), N-bromosucclmmxdé
(214 mg), 2,2"-azobis(isobutyronitrile) (10 mg) and carbon tetrachloride (10
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ml) was stirred under refluxing conditions for 5 hours. The reaction mixture
was washed with water and dried (MgSO4), after which the solvent was
distilled off under reduced pressure. The residue was subjected to silica gel
column chromatography and eluted with chloroform-ethyl acetate (10:1, v/v)
to yield 2-bromomethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-
carboxylic acid ethyl ester (285 mg, 58%), which was then recrystallized from
ethyl acetate-hexane to yield a colorless prlsma'uc crystal having a meltmg
point of 135 to 136°C. '
Elemental analysis (for Co3H24NOgBr):

Calculated: C,56.34; H, 4.93; N, 2.86

Found: C, 55.98; H, 5';23:;" N, 2.62

' Reference Example 17

The same procedure as in Reference Example 16 was followed to yield
2-bromomethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-
carboxylic acid propyl ester (48%), which was then recrystallized from ethyl
acetate-isopropyl ether to yield a colorless prismatic crystal having a melting
point of 144 to 145°C. | |
Elemental analysis (for C24H2gNOgBr):

Calculated: C,57.15; H,5.20; N, 2.78

Found: C, 56.75; H, 5.30; N, 2.68

Reference Example 18

The same procedure as in Reference Example 16 was followed to yield
2-bromomethyl-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-
carboxylic acid butyl ester (56%), which was then recrystallized from ethyl
acetate-ether to yield a colorless prlsmatlc crystal having a melting point of
160 to 161°C.
Elemental analysis (for CstzsNoaBr)

Calculated: C,57.92; H, 5.44; N, 2.70

Found: C,57.96; H, 5.53; N, 2.50

Reference Example 19 | _ :

A mixtu_ré of 2-chloromethyl-6,7-dimethoxy-4-(3,4-
dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester (3.0 g), m-
chloroperbenzoic acid (85%, 2.3 g) and methanol (40 ml) was stirred under
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refluxing conditions for 2 hours. The reaction mixture was distilled under
reduced pressure to remove the solvent. The residue was poured over
chloroform. The chloroform layer was washed with water and dried (MgSO4),
after which the solvent was distilled off under reduced pressure. The residue
was subjected to silica gel column chromatography and eluted with
chloroform-ethyl acetate (6:4, v/v) to yield 2-chloromethyl-6,7-dimethoxy-4-
(8,4-dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester 1-oxide (2.0 g,
65%), which was then recrystallized from acetone-isopropyl ether to yield a
- colorless prismatic crystal having a melting point of 198 to 194°C.
Elemental analysis (for C23H24NO7Cl): |

Calculated: C, 59.81; H, 5.24; N, 3.03

Found: C, 59.69; H, 5.32; N, 3.05

Reference Example 20

~ To a mixture of 2-amino-4,5,3’,4’-tetramethoxybenzophenone (8 0 g
and chloroacetonitrile (25 ml), powdered aluminum chloride (6.7 g) was
added, followed by stirring at 100°C for 2 hours. The reaction mixture was
poured over water and extracted with chloroform. The chloroform layer was
washed with water and dried (MgS0Oy), after which the solvent was distilled
off. The residue was subjected to silica gel column chromatography and
eluted with chloroform-ethyl acetate (10:1, v/v) to yield 2-chloromethyl-6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)quinazoline (4.9 g, 52%), which was then
recrystallized from acetone to yield a colorless prismatic crystal having a
melting point of 183 to 184°C. '

Reference Example 21

To a mixture of 2-amino-4,5,3’ 4’-tetramethoxybenmphenone (50.0 @),
acetonedicarboxylic acid diethyl ester (85.0 g) and acetic acid (400 ml),
concentrated sulfuric acid (1.5 ml) was added, followed by stirring at 100°C for
2.5 hours. The reaction mixture was concentrated under reduced pressure,
and the residue was poured over water, neutralized with a saturated aqueous
sodium hydrogen carbonate solution and then extracted with chloroform. The
chloroform layer was washed with water and dried (MgSOy), after which the
solvent was distilled off under reduced pressure. The residual crystal was
_ recrystallized from ethanol to yield 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-
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3-ethoxycarbonylquinoline-2-acetic acid ethyl ester (55.6 g, 738%) as a
colorless prismatic crystal having a melt.mg point of 146 to 147°C.

Reference Example 22

To a mixture of 2-amino-4,5,3’,4-tetramethoxybenzophenone (6.3 g)
and cyanoacetic acid methyl ester (23 ml), powdered aluminum chloride (5.3
g) was added, followed by stirring at 100°C for 2.5 hours. The reaction
mixture was poured over water and extracted with ethyl acetate. The ethyl
acetate layer was washed with water and dried (MgSOy), after which the
solvent was distilled off. The residue was subjected to silica gel column
chromatography and eluted with hexane-ethyl acetate (4:1, v/v) to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)quinazoline¥2-acetic acid methyl ester

- (4.4 g, 55%), which was then recrystallized from isopropyl ether to yield a

colorless needle crystal having a melting point of 152 to 153°C.

Reference Example 23

A mixture of sodium 1od1de (1.68 g) and 2-butanone (15 ml) was stirred
at 80°C for 1 hour, after which 2-chloromethyl-6 7-dimethoxy-4-(3,4-
dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester (2.68 g) was added,
followed by stirring at 80°C for 12 hours. The i'eactiox; mixture was
concentrated under reduced pressure, and the residue was poured over water
and then extracted with ethyl acetate. The ethyl acetate layer was washed
with water and dried (MgSOy), after which the solvent was distilled off under
reduced pressure. The residue was subjected to silica gél column
chromatography and eluted with chloroform-ethyl acetate (1:1, v/v) to yield -
6,7-dimethoxy-4-(3 4-d1methoxyphenyl)-2-1odomethqumnohne-3-carboxyhc
acid ethyl ester (1.4 g; 58%), which was then recrystalhzed from ethyl acetate-
hexane to yield a colorless prismatic crystal havmg a melting pomt of 170 to
171°C.

Reference Example 24 ' -

A solution of 6,7-dimethoxy-4-(3,4- dlmethoxyphenyl) 3-
ethdxycarbonylqumolme-2_—ac_et1c acid ethyl ester (5.8 g) in tetrahydrofuran
(100 ml) was added drop by drop at 0°C to a suspension of lithium aluminum
hydride (0.455 g) in tetrahydrofuran (50 ml). After the reaction mixture was
stirred at 0°C for 1 hour, water (2.5 ml) was added drop by drop, followed by
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stirring for 30 more minutes. After the insoluble solid was filtered off, the
filtrate was concentrated under rediced pressure. The residue was subjected
to silica gel column chromatography and eluted with chloroform-ethyl acetate
(1:1, v/v) to yield 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2-hydroxyethyl)-

‘quinoline-3-carboxylic acid ethyl ester (1.75 g, 38%), which was then
* recrystallized from ethyl acetate-hexane to yield a colorless prismatic crystal

having a melting point of 150 to 151°C.

. Reference Example 25

Phosphorus tribromide (PBr3) (1.0 g) was added drop by drop to a
solution of 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2-hydroxyethyl)-
quinoline-3-carboxylic acid ethyl ester (1.7 g) in benzene (50 ml) at room

- temperature. After stirring at 80°C for 1 hour, the reaction mixture was

poured over ice water, neutralized with a saturated aqueous solution of
sodium hydrogen carbonate and then extracted with chloroform. The
chloroform layer was washed with water and then dried (MgSOy), after which
the solvent was distilled off. The residue was subjected to silica gel column
chromatography and eluted with chloroform-ethyl acetate (1:1, v/v) to yield 2-
(2-bromoethyl)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-8-
carboxylic acid ethyl ester (0.49 g, 26%), which was then recrystallized from
ethyl acetate-hexane to yield a colorless prismatic crystal having a melting
point of 132 to 133°C. '

Reference Examples 26 through 32
The same procedure as in Reference Example 1 was followed to yield
the compounds listed in Table 4.

Reference Example 33

A mixture of 4-bromobutyric acid benzyl ester (23.7 g), imidazole (8.1
g), potassium carbonate (14.0 g) and acetone (400 ml) was stirred under
refluxing conditions for 6 hours. After the reaction mixture was cooled to
room temperature, the insoluble solid was filtered off, the filtrate was
concentrated. The residual oily substance was subjected to silica gel column

‘chromatography and eluted with'ethyl acetate-methanol (20:1, v/v) to yield 4-
(1-imidazolyl)butyric acid benzyl ester (7.3 g, 33%) as an oily substance.
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 NMR (8 ppm in CDClg): 2.11 (2H, m), 2.34 (2H, t,J = 6.8 Hz), 3.99 (2H,
t, J =6.8 HZ), 5.12 (2H, s), 6.87 (]-Ha S), 7.05 (lH’ S), 7.30-7.40 (5H1 m)

Reference Example 34
The same procedure as in Reference Example 33 was followed to yield
4-(1,2,4-triazol-1-yl)butyric acid benzyl ester (yield 88%) as an oily substance.
NMR (8 ppm in CDClg): 2.14-2.42 (4H, m), 4.24 (2H, t,J = 6.4 Hz),5.13
(2H, s), 7.30-7.43 (5H, m), 7.94 (1H, s), 7.99 (1H, 5)

Reference Example 35
The same procedure as in Reference Example 33 was followed to yleld'
5-(1-imidazelyl)valeric acid benzyl ester as an oily substance by reaction of 5-

- bromovaleric acid benzyl ester and imidazole.
: NMR (8 ppm in CDClg): 1.55-1.90 (4H, m), 2.38 (2H, t,J = 6 8Hz) 3.88 .
(2H, t, J = 7.0 H2), 5.11 (21, s), 6.87 (1H, s), 7.05 (1H, s), 7.25-7.50 (5H m),

7.94 (1H,s), 7.99 (1H, s)

Reference Example 36 |

A mixture of 4-(1-imidazolyl)butyric acid benzyl ester (7.4 g), 5%
palladium-carbon (1.0 g) and ethanol (400 ml) was catalytically reduced at
room temperature under 1 atm. After the catalyst was filtered off, the filtrate
was concentrated under reduced pressure, and the residual crystal was
recrystallized from ethanol, to yield 4-(1-imidazolyl)butyric acid (3.4 g, 75%)
as a colorless prismatic crystal having a melting point of 125 to 126°C.

Reference Example 37 _

4-(1,2,4-Triazol-1-yl)butyric acid benzyl ester was catalytically reduced
in the same manner as in Reference Example 36 to yield 4-(1,2,4-triazol-1-
yDbutyric acid, which was then recrystallized from ethanol to yield a colorless
prismatic crystal having a melting point of 137 to 138°C.

Reference Example 38 :

5-(1-Imidazolyl)valeric acid benzyl ester was catalytically reduced in
the same manner as in Reference Example 36 to yield 5-(1-imidazolyl)valeric
acid, which was then recrystallized from ethanol to yield a colorless prismatic
crystal having a melting point of 157 to 158°C.
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Reference Example 39 :

To a suspension of 4-(l-imidazolyl)butyric acid (0.5 g) in
tetrahydrofuran (35 ml), 1,1’-carbonyldiimidazole (0.578 g) was added,
followed by stirring at room temperature for 6 hours. After magnesium salt of
malonic acid monoethyl ester [Mg(OCOCH2COOC2H5)2] (1.02 g) was added,
the mixture was stirred at room temperature for 18 more hours. After the
reaction mixture was concentrated under reduced pressure, the residue was
dissolved in dichloromethane. The dichloromethane layer was washed with
water and dried (MgSOy4), after which the solvent was distilled off. The
residual oily substance was subjected to silica gel column chromatography
and eluted with chloroform-methanol (30:1, v/v) to yield 6-(1-imidazolyl)-3-

. oxohexanoic acid ethyl ester (0.32 g, 44%) as an oily substance.

NMR (8 ppm in CDCl3): 1.28 (8H,t,J ‘= 7.4 Hz), 2.08 (2H, m), 2.53 (2H,
t,J = 6.6 Hz), 3.41 (2H, s), 4.00 (2H, t, J = 6.6 Hz), 4.19 (2H, q,J = 7.4 Hz),
6.91 (1H, s), 7.07 (1H, s), 7.46 (1H, 5) '

Reference Example 40

The same procedure as in Reference Example 39 was followed to yield
6-(1,2,4-triazol-1-y1)-3-oxohexanoic acid ethyl ester, as an oily substance,
from 4-(1,2,4-triazol-1-yl)butyric acid. _

NMR (8 ppm in CDCl3): 1.28 (8H,t,J = 7.2 Hz), 2.19 (2H, m), 2.59 (2H,
t,J = 6.6 Hz), 3.43 (2H, s), 4.19 (2H, q, = 7.2 Hz), 4.23 2H, t,J = 6.6 Hz),

7.94(1H, ), 8.07 (1K, 5

Reference Example 41 .
The same procedure as in Reference Example 39 was followed to yield
7-(1-imidazolyl)-3-oxoheptanoic acid ethyl ester, as an oily substance, from 5-
(1-imidazolyl)valeric acid. .
NMR (8 ppm in CDCls) 1.27 (3H t,d = 7.4 Hz), 1.50-1.90 (4H, m), 2.58
(2H, t,J = 6.6 Hz), 8.41 (2H, 5),3.95 (2H, t,J = 7.0 Hz), 419 (2H, q,J = 7.4

'Hz),6.90 (1H, 5), 7.06 (1H, 5), 7.47 (1H, 5)

~ Reference Example 42

The same procedure as in Reference Example 1 was followed to yield 2-
chloromethyl-6,7-dimethoxy-4-(4-methoxy-3-propoxyphenyl)quinoline-3-
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carboxylic acid ethyl ester which was then recrystallized from ethanol to yield
a colorless prismatic crystal having 4 melting point of 126 to 128°C.

Reference Example 43

To a mixture of methyl 6,7-dimethoxy-4-(3,4-
dimethoxyphenyl)quinazoline-2-acetic acid methyl ester(4.0 g), sodium
borohydride (1.9 g) and tetrahydrofuran (80 ml), methanol (15 ml) was added
dropwise under continuous reflux, followed by refluxing for 2 hours. The
reaction mixture was poured into water and extracted with ethyl acetate. The
ethyl acetate layer was washed with water, dried (MgSO4) and concentrated
under reduced pressure to yield 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2-
hydroiyethyl) quinazoline (3.0 g, 81%). Recrystallization from ethyl acetate
- gave a colorless needle crystal having a melting point of 165 to 166°C.

- Reference Example 44

The same procedure as in Reference Example 25 was followed to yield
2-(2-bromoethyl)-6, 7-d1methoxy-4-(3 4-dimethoxyphenyl) quinazoline, which
was then recrystallized from ethyl acetate to yield a colorless needle crystal
having a melting point of 166 to 167°C.

Example 1 :

Oily sodium hydnde (60%, 0.323 g) was added to a solution of 2-
ethylimidazole (0.776 g) in N,N-dimethylformamide (30 ml), followed by
stirring at room temperature for 15 minutes. Then 2-chloromethyl-6,7-
dimethoxy—4-(3,4-dimethoxyphenyl)quinoline‘-S-carboxylic acid ethyl ester
(3.0 g) was added. After stirring at 80°C for 1 hour, the reaction mixture was
poured over water, and the separating crystal was collected by filtration,
which was then recrystallized from ethanol to yield 6,7-dimethoxy-4-(3,4-
dimethoxyphenyl)—2-(2—ethylimidazol-l-ylmethyi)quinoline-3-carboxy]ic acid
ethyl ester (2.5 g, 74%) as a colorless prismatic crystal having a melting pomt
of 163 to 164°C.

Examples 2 through 11 -
The same procedure as in Example 1 was followed to yxeld the

compounds listed in Tables 5 and 6.
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Example 12

~ Oily sodium hydride (60%, 0.044 g) was added to a solution of imidazole
(0.075 g) in N,N-dimethylformamide (5 ml), followed by stirring at room
temperature for 15 minutes. Then 2-(2-bromoethyl)-6,7-dimethoxy-4-(3,4-
dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester (0.4 g)' was added.
After stirring at 80°C for 1 hour, the reaction mixture was poured over water
and extracted with ethyl acetate.” The ethyl acetate layer was washed with

‘water and then dried (MgSOy), after which the solvent was distilled off. The

residue was subjected to silica gel column chromatography and eluted with
ethyl acetate-methanol (10:1, v/v) to yield 2-[2-(1-imidazolyl)ethyl]-6,7-

- dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester

(0.295 g, 66%), which was then recrystallized from ethyl acetate-hexane to

- yield a colorless prismatic crystal having a melting point of 173 to 174°C.

Examples 13 through 15
The same procedure as in Example 12 was followed to y1eld the

‘compounds listed in Table 6.

Example 16
Oily sodium hydride (60% 0.323 g) was added to a solution of 1H-1,2,4-
triazole (0.558 g) in N,N-dimethylformamide (30 ml), followed by stirring at

-room temperature for 15 minutes. Then 2-chloromethyl-6,7-dimethoxy-4-

(3,4-dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester (3.0 g) was
added. Afterstirring at 80°C for 1 hour, the reaction mixture was poured over
water and extracted with ethyl acetate. The ethyl acetate layer was washed

~ with water and then _dried (MgS0y), after which the solvent was distilled off.

The residue was subjected to silica gel column chromatography and eluted

‘'with chloroform-methanol (40:1, v/v) to yield 6,7-dimethoxy-4-(3,4-

dimethoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylic acid
ethyl ester (1.7 g, 53%), which was then recrystallized from ethyl acetate-
hexane to yield a colorless prlsmatxc crystal having a melting point of 17 6 to
177°C.

Example 17
From the second fraction in the column chromatography in Example 16
was obtained 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol-4-
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ylmethyl)quinoline;a-carboxylic acid ethyl ester (0.07 g, 2%), which was then
recrystallized from ethyl acetate-hexane to yield a colorless prismatic crystal
having a melting point of 226 to 227°C.

Example 18

The same procedure as in Example 16 was followed to yield 6,7-
- dimethoxy-4-(4-methoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-
caiboxylic acid ethyl ester, which was then recrystallized from ethyl acetate-
hexane to yield a colorless prismatic crystal having a melting point of 150 to
151°C.

Example 19

From the second fraction in the column chromatography in Example 18
was obtained 6,7-dimethoxy-4-(4-methoxyphenyl)-2-(1,2,4-triazol-4-
ylmethyl)quinoline-3-carboxylic acid ethyl ester, which was then
recrystallized from ethyl acetate-hexane to yield a colorless needle crystal
having a melting point of 218 to 219°C.

Examples 20 through 28
The same procedure as in Example 12 was followed to yield the
compounds listed in Table 7.

Example 29

To a solution of 6 7-d1methoxy-4—(4-1sopropoxy-3-methoxypheny1)-2-
1,2 4-tnazol-l-ylmethyl)qumohne-3-carboxyhc acid ethyl ester (55.6 mg) in
dichloromethane (2 ml), titanium tetrachloride (TiCls) (125 mg) was added at
0°C, followed by stirring at the same temperature for 6 hours. The reaction
mixture was poured over water and extracted with chloroform. The
chloroform layer was washed by sequential additions of a saturated aqueous
sodium hydrogen carbonate solution and water and then dried (MgSOy), after
which the solvent was distilled off. The residual oily substance was subjected
to silica gel column chromatography and eluted with ethyl acetate-chloroform
(3:2, V) to yield 6,7-dimethoxy-4-(4-hydroxy-3-methoxyphenyl)-2-(1,2 4-
triazol-1-ylmethyl)quinoline-3-carboxylic acid ethyl ester (24.5 | mg, 48%)
which was then recrystallized from ethyl acetate-hexane having a melting
point of 176 to 178°C, '
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NMR (8 ppm in CDCl3): 0.88 (3H, t, J = 7.2 Hz), 3.80 (3H, 1), 3.88 (3H,
s), 3.96 (2H, q, J = 7.2 Hz), 4.05 (3H, s), 5.73 (2H, 5), 5.80 (1H, broad s), 6.80-
7.06 (4H, m), 7.42 (1H, s), 7.94 (1H, 5), 8.27 (1H, 5)

Examples 30 through 32
The same procedure as in Example 29 was followed to yield the
compounds listed in Table 8.

Example 33

To a solution of 4-(3 ,4-diisopropoxyphenyl)-6,7-dimethoxy-2- (1 2, 4-
triazol-1-ylmethyl)quinoline-8-carboxylic acid ethyl ester (116.0 mg) _m
dichloromethane (2.5 ml), titanium tetrachloride (TiCly) (288 mg) was added
- at 0°C, followed by stirring at the same temperature for 6 hours. The reaction
mixture was poured over water and extracted with chloroform. The
chloroform layer was washed by sequential additions of a saturated aqueous
sodium hydrogen carbonate solution and water and then dried (MgS0y), after
which the solvent was distilled off. The residual oily substance was subjected
to silica gel column chromatography and eluted with chloroform-ethyl acetate
(7:3, v/v) to yield 4-(3,4-dihydroxyphenyl)-6,7-dimethoxy-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester (20 0 mg, 21%) having a
melting point of 122 to 124°C.

NMR (8 ppm in CDCl3): 0.78 (3H, t,J = 7.0 Hz), 3.78 (3H s), 3.86 (2H,
q,J = 7.0 Hz), 4.00 (3H, s), 5.71 (2H, s), 6.60 (1H, broad s), 6.68-6.79 (2H, m),
6.92 (1H, s), 697 (1H, d,J = 8.0 Hz), 7.37 (1H, s), 7.95 (1H, s), 8.35 (1H, s),
8.70 (1H, broad s) |

Example 34 :

To a solution of 4-(3,4-diisopropoxyphenyl)-6-isopropoxy-7-methoxy-2-
(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylic acid ethyl ester (96.0 mg) in
dichloromethane (1.0 ml), titanium tetrachloride (TiCly) (316 mg) was added
at 0°C, followed by stirring at the same temperature for 10 hours. The
reaction mixture was poured over water and extracted with ethyl acetate.
The ethyl acetate layer was washed by sequential additions of a saturated
aqueous sodium hydrogen carbonate solution and water and then dried
(MgSOy), after which the solvent was distilled off. The residual oily
substance was subjected to silica gel column chromatography and eluted with
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ethyl acetate-methanol (10:1, v/v) to yield 4-(8,4-dihydroxyphenyl)-6-
hydroxy-7-methoxy-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylic acid
ethyl ester (19.0 mg, 26%) having a melting point of 264 to 266°C. .

NMR (8 ppm in CDClg): 0.88 (83H, t,J = 7.0 Hz), 3.93 (2H, q,J = 7.0
Hz), 3.94 (34, s), 5.63 (2H, s), 6.52 (1H, dd, J = 8.2 & 2.2 Hz), 6.67 (1H,d,J =
2.2 Hz), 6.85 (1H, d, J = 8.2 Hz), 6.98 (1H, s), 7.29 (1H, s), 7.94 (1H, s),857
(1H, s), 9.17 (1H, s), 9.21 (1H, s), 10.00 (1H s)

-Example 35

To a mixture of 2-amino-4,5,3’,4’- tetramethoxybenzophenone (453 mg),
6-(1-imidazolyl)-3-oxohexanoic acid ethyl ester (320 mg) and acetic acid (5
ml), concentrated sulfuric acid (0.03 ml) was added, followed by stirring at

- 100°C for 2 hours. After the reaction mixture was concentrated under

reduced pressure, the residue was poured over water, alkalinized with 2 N
sodium hydroxide and then extracted with chloroform. The chloroform layer
was washed with water and dried (MgSOy), after which the solvent was
distilled off. The residual oily substance was subjected to silica gel column
chromatography and eluted with chloroform-methanol (50:1, v/v) to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)-2-[8-(1-imidazolyl)propyllquinoline-3-
carboxylic acid ethyl ester (310.0 mg, 43%), which was then recrystallized
from ethyl acetate-hexane to yield a colorless prismatic crystal having a
melting point of 164 to 165°C.

Example 36

The same procedure as in Example 35 was followed to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)-2-[3-(1,2,4-triazol-1-yl)propyllquinoline-
3-carboxylic acid ethyl ester, which was then recrystallized from ethanol to
yield a colorless prismatic crystal having a melting point of 141 to 142°C.

Example 37

The same procedure as in Example 35 was followed to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)-2-[4-(1-imidazolyl)butyllquinoline-3-
carboxylic acid ethyl ester, which was then recrystallized from ethyl acetate-
hexane to yield a colorless prismatic crystal having a melting point of 119 to
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Example 3s
A mixture of 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1,2 4-tr1azol-

1-ylmethyl)quinoline-3-carboxylic acid ethyl ester (3.0 g), 2 N sodium

hydroxide (15.6 ml) and ethanol (50 ml) was stirred under refluzing
conditions for 8 hours. The reaction mixture was cooled with ice and adjusted
to pH 5 with 2 N hydrochloric acid, after which it was concentrated under
reduced pressure. The residue was dissolved in ethanol, and the insoluble

substances were filtered off. After the filtrate was concentrated, the residual
oily substance was subjected to silica gel column chromatography and eluted
with chloroform-methanol (4:1, v/v) to yield 6,7- dimethoxy-4-(3,4-
dimethoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylic acid
(1.3 g, 46%), which was then recrystallized from dichloromethane-ethanol to

- yield a colorless prismatic crystal having a meltmg pomt of 270 to 271°C

(decomposed)

Example 39
Oily sodium hydride (60% 0.156 g) was added to a solution of 1H-1,2 4-

‘triazole (0.27 g) in N,N- d1methy1formam1de (DMF) (20 ml), followed by

stirring at room temperature for 15 minutes. Then 2-chloromethyl-6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester 1-
oxide (1.5 g) was added, followed by stirring at 80°C for 45 minutes. The
reaction mixture was poured over water and extracted with dichloromethane.
The dichloromethane layer was washed with water and then dried (MgS0y),

. after which the solvent was distilled off. The residual oily substance was
-subjected to silica gel column chromatography and eluted with chloroform-

methanol (30:1, v/v) to yield 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,4-
triazol-1-ylmethyl)quinoline-3-carboxylic acid ethyl ester 1-oxide (0.8 g,
50%), which was then recrystallized from dichloromethane-hexane to yield a
colorless prismatic crystal having a melting point of 221 to 222°C. B

Example 40 | .

The same procedure as in Example 16 was followed to yield 6,7-
dimethoxy-4-(3-propoxy-4-methoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester, which was then
recrystallized from ethanol to yield a colorless prismatic crystal having a
melting point of 127 to 128°C.
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Example 41

From the second fraction in the column chromatography in Example 40
was obtained 6,7-dimethoxy-4-(3-propoxy-4-methoxyphenyl)-2-(1,2,4-triazol-
4-ylmethyl)quinoline-8-carboxylic acid ethyl ester which was then
recrystallized from ethanol to-yield a colorless needle crystal having a
melting point of 154 to 155°C.

Examplé 42
The same procedure as in Example 16 was followed to yield 4-(3,4-
dimethoxyphenyl)-6,7-ethylenedioxy-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-

“carboxylic acid ethyl ester, which was then recrystallized from ethanol to
- yield a colorless needle crystal having a melting point of 138 to 140°C.

Example 43

' From the second fraction in the column chromatography in Example 42
was obtained 4-(3,4-dimethoxyphenyl)-6,7-ethylenedioxy-2-(1,2,4-triazol-4-
ylmethyl)quinoline-3-carboxylic acid ethyl ester which was then
recrystallized from ethanol to yield a colorless needle crystal having a
melting point of 237 to 239°C. |

Example 44
The same procedure as in Example 16 was followed to yield 6,7-
dimethoxy-4—(3,4-d1methoxyphenyl)—2—(1,2,3—tr1azol-1-ylmethyl)qumohne-3-
carboxylic acid 'ethyl ester, which was then recrystallized from ethanol-
dichloroethane to yleld a colorless pnsmatlc crystal having a melting point of
195 to 196°C.
Elemental analysis (for C25H26N405'1/4C2H50H)
Calculated: C, 62.50; H, 5.66; N, 11.43
Found: C,62.29; H,5.53; N, 11.30

Example 45

From the second fraction in the column chromatography in Example 44
was obtained 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,3-triazol-2-
ylmethyl)quinoline-3-carboxylic acid ethyl ester, which was then
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recrystallized from ethanol-dichloroethane to yield a colorless prismatic
crystal having a melting point of 163 to 164°C.

 Elemental analysis (for Co5HogN405'1/2C2H50H)

Calculated: C,62.27;H, 5.83; N, 11.17

Found: = C,61.98;H,5.69;N,11.10

Example 46 |

From the second fraction in the column chromatography in Example 25
was obtained 6,7-dimethoxy-4-(3-isopropoxy-4-methoxyphenyl)-2-(1,2,4-
triazol-4-ylmethyl)quinoline-3-carboxylic acid ethyl ester, which was then
recrystallized from ethyl acetate-hexane to yield a colorless pnsmatlc crystal
having a melting point of 170 to 171°C.

Example 47

. From the second fraction in the column chromatography in Example 26
was obtained 6,7-dimethox’y_-4-(4-isopi'opoxy-3-methoxyphenyl)-2-(1_,2,4-
triazol-4-ylmethyl)quinoline-3-carboxylic acid ethyl ester, which was then
recrjrstallized from ethyl acetate-hexane to yield a colorless prismatic crystal
having a melting point of 178 to 179°C.

Example 48
Oily sodium hydnde (60% 0.323 g) was added to a solution of 2-

hydroxypyridin (0.277 g) in N,N-dimethylformamide (10 ml), followed by
stirring at room temperature for 15 minutes. Then 2-iodomethyl-6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxy1ic ethyl ester (1.2 g)
was added. After stirring at room temperature for 8 hours. The reaction
mixture was poured over water and extracted with ethyl acetate. The ethyl
acetate layer was washed with water and then dried (MgSOy), after which the
solvent was distilled off.

- The residue subjected to silica gel chromatography and eluted with
ethyl acetate-chloroform (10:1, v/v) to yield 2-(1,2-dihydro-2-oxopyridin-1-
ylmethyl)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-3-carboxylic
' acid ethyl ester (0.64 g, 57%), which was then recrystallized from ethanol to a -
- yield a colorless prismatic crystal having a melting point of 154 to 156°C.

Example 49
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The same procedure as in Example 12 was followed to yield 2-[2-(1-
i'midazolyl)ethy1]-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinazoline, which
was then recrystallized from ethyl acetate to yield a colorless prismatic
crystal having a melting point of 147 to 148°C.

Example 50
The same procedure as in Example 1 was followed to yield 2-
(benzimidazol-1-ylmethyl)-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinoline-

. 8-carboxylic acid ethyl ester by reaction of 2-bromomethyl-6,7-dimethoxy-4-

(8,4-dimethoxyphenyl)quinoline-3-carboxylic acid ethyl ester with
benzimidazole, which was then recrystallized from ethanol to yield a colorless

‘prismatic crystal having a melting point of 99 to 100°C.

Example 51 .

. The same procedure as in Example 16 was followed to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-
carboxylic acid methyl ester by reaction of 2-chloromethyl-6,7-dimethoxy-4-
(3,4-dimethoxyphenyl)quinoline-3-carboxylic acid methyl ester with 1H-
1,2 4-triazole, which was then recrystallized from ethanol to yield a colorless
prismatic crystal having a melting point of 218 to 220°C.

Example 52

The same procedure as in Example 1 was followed to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)-2-(imidazol-1-ylmethyl)quinoline-3-
carboxylic acid propyl ester by reaction of 2-bromomethyl-6,7-dimethoxy-4-
(3,4-dimethoxyphenyl)quinoline-3-carboxylic acid propyl ester with
imidazole, which was then recrystallized from ethanol to yield a colorless -
prismatic crystal having a melting point of 166 to 168°C.

Example 53 :

The same procedure as in Example 1 was followed to yield 6,7-
dimethoxy-4-(3,4-d1methoxyphenyl)-2-(nmdazol- -ylmethyl)quinoline-3-
carboxylic acid butyl ester by reaction of 2-bromomethyl-6,7-dimethoxy-4-
(3,4-dimethoxyphenyl)quinoline-3-carboxylic acid butyl ester with imidazole,
which was then recrystallized from ethanol to yield a colorless prismatic
crystal having a melting point of 140 to 141°C.
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Example 54

- The same procedure as in Example 16 was followed to yield 6-chloro-4-
phenyl-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-carboxylic acid ethyl ester by
reaction of 6-chloro-2-chloromethyl-4-phenylquinoline-3-carboxylic acid ethyl
ester by reaction of 6-chloro-2-chloromethyl-4-phenylquinoline-3-carboxylic
acid ethyl ester with 1H-1,2 ,4-triazole, which was then recrystallized from
ethanol to yield a colorless pnsmatlc crystal having a melting point of 114 to
116°C.

Example 55 through 62 _
The same procedure as in Example 1 was followed to yield the

. comp'ounds listed in Table 9.

Example 63

A solution of HCI in ethanol (23%, 0.172g) was added dropwise to a
suspension of 6,7-dimethoxy-4-(8-isopropoxy-4-methoxyphenyl)-2-(1,2,4-
triazol-l-ylmethyl) quinoline-3-carboxylic acid ethyl ester (0.5 g) in ethanol
(10ml)-dichloromethane (2 ml) at room temperature. The mixture was stirred
at the same temperature for 15 minutes and concentrated under reduced

. pressure. The residue was treated with isopropyl ether to yield solid, which

was recrystallized from ethanol to yield 6,7-dimethoxy-4-(3-isopropoxy-4-
methoxyphenyl)-2-(1,2,4-triazol-l-ylmethyl) quinoline-3-carboxylic acid ethyl

ester hydrochloride (0.211g, 39%) as yellow crystals having melting point of 93

to 95°C.
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Table 2

-l -

I;efe’e“fe . o |vield| Melting | Recrystalliza-
";’;‘p y ’ (%) | Point("C) | tion Solvent
2 (eCLH —@ COOCsHs | 61 [105-106 | Ethanol-water
' Ethyl acetate-
3 |6CLH COOCgHs | 42 |140-141
' _@—Cl 28 hexane
4 |e-CcHgH -@' COOCgHs | 42 [78-79 Ethylacetate- -
. hexane
5 |87CHyz | (O)-c1 |COOCsHs | 70 |170-171 | Ethylacetate

Note 1) NMR (8 ppm in CDCl3): 0.92 (3H, t,J = 7.2 Hz), 4.06 (2H, q, J
= 7.2 Hz), 5.03 (2H, s), 7.33-7.37 (2H, m), 7.50-7.55 (3H m), 7.90-7.98 (2H, m),
8.26 (1H,d,J = 9.4 Hz)
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Table 3

Reference . . .
1 B2 Yield | Melting | Recrystalliza-
-E";‘;‘P“ R.R (%) | Point(°C) | tion Solvent
s |®7 -@— OCHj | COOC,Hs | 44 |155-156 | Acetone-ether

(OCH3CH20)

7 |6,7CH 01 | —O) |COOC:Hs | 23 (153155 |Acetone-ether

8 |6,7-(CHsO) ‘@‘OCHs COOCgHs | 48 |108-109 = |Ether

Ethyl acetate-

9 8, 7-(CH30)g *@"Cl COOCoHg | 53 |160-161
_ o ' hexane

10 6, 7-(CH30)2 ‘@'CHa CO0OC2Hs | 35 126—127 Acetone-ether

11 6, 7-(CH30)2 COOCH,4 44 |181-182 | Acetone-ether

12 | 8, 7-(CH30)2 —@-OCHa .COOCsz 53 |147-148 Acetone-ether
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Table 4
Al N._ CH,Cl
A2 I COOC;H;
1
B2 B
f
Re "‘“l“ R o o g2 |Yield| Melting | Recrystalliza-
Ezample (%) | Point(°C) | tion Solvent
No.
Ethyl acetate-
2% |CH;0 CH,0 a a 57 |150-160 yhace
hexane
Ethyl acetata-
27 |(CHp.CHO |CH;0 CH,0 CH,0 66 |138-140 yiace
hexane
Ethyl acetate-
28 |CH;0 (CHy),CHO |CH;0 CH;0 48 |125-126 yiace
’ : . ) hexane
29 CH,0 CH,0 (CH),CHO |CH,0 50 |126-127 |Ethanol
30 [CH,0 CH,0 CH30 (CHy)CHO | 48 [149-150 [Ethanol
Ethyl tate.
31 |CHs0 CH;0 (CHg}CHO |(CHy.CHO | 48 |118-119 yhace
hexane
Ethyl acetate-
32 |cH,0 (CHy)CHO |(CHg,CHO |(CHg:CHO | 60 |s9-100 yhace
' hexane
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Table 5

CH;0 k N CH2—N®
= | %(

\Y =Y
CH;30

Example ' v - @ I\_I;e;:;r:g Recrystallization

No. 0) Solvent
OCHj3 ' N Dichloromethane-
2 -@—ocm C-COOCqHs | .N_| |[208209 | "

'N\=J hexane
4 _O_ OCH,4 C-COOCyH;5 .l{Ij 134-135 | Ethanol

. h -
s | )-ocms |ccoocsms | T | 20020 ﬁ:xﬁ:cwe

: CH '
: Ethyl acetat
6 _O_ocna' C-COOC,H; Ny 148.149 | Y Acetate

N \=J hexane
7 -@-OCHa C-COOCgH; i i‘j 157-168 | Ethanol

g OCHjs N N 184.185 Dichloromethane-
—G— OCHj4 -N _ ethyl ether
: CH ' '
o OCH;3 . N S=N 993.994 | Dichloromethane-
| —{}ocna _ N 4% | ethyl ether
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Table 6

- &40 -

Example Melting | Recrystallization
No. Point (°C) Solvent
Ethyl -
10 188189 | oY) acetate
hexane
Dichloromethane-
1 198-199 ethyl ether
N Dichloromethane-
13 —@—OCHa CCOOCsHs | | | 209210 |y o
OCHj4 o) /CHs
14 -@-OCH:; C-COOC,H; _I?-N 198-199 |Ethanol
CeHs
i >=N Ethyl acetate-
15 ’@‘OCH" C-COOC,Hs R 124125 |, -
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Table 7

D18

Example Al A2 Bt g2 Yield | Melting | Recrystalliza.
No. _ (%) | Point("C) | tionSolvent
Ethyl acetate-
20 | CH,0 CH,0 H c 65 |166-157 v acetal
hexane
21 | CHs0 CH,0 cl cl 64 |1s9.184 |CTlacetate
. . hexane
: Ethyl acetate
22 |cH0 CH;0 al cl 48 |160-161 yiace
_ hexane
------- L I R Y R A R ;:h-;";:-
23 | (CHy),CHO |CHsO CH,0 CH;0 58 |154-155 ylacetate
. hexane
....... § ANV NSSPRRIE SNSRI KRR SN S NEPRR b SO
24 CH,0 (CHg),CHO [ CH;0 CH,0 62 -1
Ethyl acstate-
25 | CH0 CH,0 (CHy,CHO | CH,0 65 |183.185 ylacetate
hexane
------ ol tn En =t em D or an o wp = ou @ @ o S ------~-T~-------- - an e | ---.-.----c —E:h--;-—----
tate-
26 | CHy0 CH,0 CH,0 (CH,),CHO 75 |165-168 yiace
hexane
27 | cHy0 CH,0 (CHg.CHO | (CH,),CHO 50 |134-135
: Oily
28 | CH40 (CHy}2CHO | (CH3),CHO | (CHy),CHO 66 u
substance

1) Amorphous solid. NMR (8 ppm in CDClg): 0.87 (38H, t,J = 7.2 Hz),
1.33 (6H, d, J = 6.0 Hz), 3.85 (3H, s), 3.93 (2H, q, J = 7.2 Hz), 3.96 (3H, s),
4.02 (3H, s), 4.43 (1H, m), 5.68 (1H, d, J = 14.8 Hz), 5.77 (1H, d, J = 14.8 Hz),
6.82-7.01 (4H, m), 7.41 (1H, s), 7.93 (1H, s), 8.27 (1H, 5)

2) NMR (8 ppm in CDClg): 0.84 (38H, t, J = 7.2 Hz), 1.26-1.45 (18H, m),
3.93 (2H, q,J = 7.2 Hz), 4.02 (3H, 5), 4.21 (1H, m), 4.51 (1H, m), 4.56 (1H, m),
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5 73 (2H, s), 6.80-6. 92 (3H,m), 7.01 (lH d,J = 8.2 Hz), 7.41 (1H, s), 7.93 (1H,
s), 8.27 (1H, s)

Table 8
N._-CHz —N
COOCqH35
Example Al A? B! B? {Yield| Melting | Recrystalliza-
No. : (%) | Point (°C) | tion Solvent
30 HO CH;30 CH;0 |CH30 | 35 [165-166"
31 |CH0 [(HO CHsO |[CH0 | 38 |215.2167
| | Dichloro-
32 CH30 CH30 HO CH30 62 |232-233 methane-
' hexane

1) NMR (8 ppm in CDCl3): 0.88 (3H, t,J = 7.2 Hz), 3.84 (8H, s), 3.86
(3H s) 3.95 (2H, q, J = 7.2 H2), 3.97 (3H 8), 5.73 (2H, s), 6.88-7.01 (5H m),
7.52(1H, s), 7.94 (1H, s), 8.37 (1H, s) '

2) NMR (8 ppm in CDClg): 0.86 (3H, t, J = 7.0 Hz), 8.85 (3H, s), 3.94
= 7.0 Hz), 3.98 (3H, s), 4.07 (3H, s), 5.73 (2H, s), 6.20 (1H, ‘broad),
6.82-6.98 (3H, m), 7.08 (1H, s), 7.42 (1H, s), 7.93 (1H, 5), 8.27 (1H, 5)

(2H, q,d
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Table 9
D
0O0C.Hj5
Example ﬁl R? Yield | Melting Recrystalliza-
No. ? (%) | Point(°C) | tionSolvent
. =N
55 |6-Cl,H —@—m | "’“Cl 34 [112-114 |Ethanol
56 |6-CHj H —@ _NCI 30 [121-123  |Ethanol
57 |6-(CHa)s -@-m ”@N 40 |133-135 |Ethanol
58 |8,7-(CH30); ’N\_J 57 |143-144 |Ethanol
=N ' . .
59 |6,7-(CH3O) -@-cn, -_NCJ 43 |130041 |Fthylacetate
_ hexane
8,7- | /=N .
60 ’ -
OCH,CHS0) _@_oca3 {_| | o8 |w4156 |Ethanol
' CH, .
61 |6,7-(CH30)2 | OCH, : 70 |143-144 Ethanol-hexane
CHy, | | .
: Dichloromethan
62 |6,7-(CH;0) '@f" - 75 |160-161
sz CHs | \= " e-isopropylether
o HO
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A

What is claimed is:
1. A compound represented by the general formula:

(O
N (CH2)a— N@
SO
g

wherein Y represents a nitrogen atom or C-G (G represents a carboxyl group
which may be esterified); ring R is a nitrogen-containing unsaturated
heterocyclic group which may be substituted for; each of rings A and B may
have a substituent; n represents an integer from 1 to 4; k represents the
integer O or 1, or a salt thereof. .

2. The compound of claim 1 wherein said nitrogen-containing
unsaturated heterocyclic groupisa 5¥membered ring, or a salt thereof.

3. The compound of claim 1 wherein said nitrogen-containing
" unsaturated heterocyclic group is containing 1 to 4 nitrogen atoms as ring
component atoms, or a salt thereof.

4. The compound of claim 1 wherein said nitrogen containing
unsaturated heterocyclic group is imidazol-1-yl, pyrazol-1-yl, 1,2,4-triazol-1-
yl, 1,2,4-triazol-4-yl, 1,2,3- tnazol—l-yl pyrrol-l-yl and tetrazol-1-y], or a salt
thereof.

5. The compound of claim 1 wherein said n is 1, or a salt thereof.

6. The compound of claim 1 wherein said Y is C-G and G is Cis
alkyloxycarbohyl or a salt thereof., |

7. The compound of claim 1 wherem said G is ethoxycarbonyl ora
salt thereof,

8. The compound of claim 1 wherein each of A ring and B ring may
independently be substituted with the same or different 1 to 4 substituents
selected from the group consisting of a halogen atom, nitro, optionally
substituted alkyl, optionally substituted'hydfoxyl, optionally substituted
~ thiol, optionally substituted amino, optionally substituted acyl, optionally
esterified carboxyl and an optionally substituted aromatic cyclic group, and
the adjacent substituents may be linked together to form the group of the
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formula: -(CHg)m- or -O-(CH2)¢-O- (wherein m is an integer of 3 to 5 and £ is
an integer of 1 to 3) which forms a ring, or a salt thereof.

9. The compound of claim 8 wherein said substltuted hydroxyl group
is methoxy group,ora salt thereof,

10. The compound of claim 8 wherein said substituted hydroxyl group
is hydroxyl group, or a salt thereof.

11. The compound of claim 1 wherein said the substituent of the A ring
is methoxy at the 6- or 7- position of the quinoline ring, or a salt thereof.

12. The compound of claim 1 wherein said the substituent of the B ring
is methoxy at the 3- or 4-position of the benzene ring, or a salt thereof.

~ 13. The compound of claim 1 which is:

6,7-dimethoxy-4-(8,4-dimethoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(8-isopropoxy-4-methoxyphenyl)-2-(1 ,2,4-triazol-14
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-hydroxy-3-methoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carhoxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2- ethyhmldazol 1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester, :
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)- 2-(pyrazol-1-y1methy1)quinolihe-3-
carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-methoxyphenyl)-2-(1,2 4-tr1azol~1-y1methyl)qumohne-3-
carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-isopropoxy-3-methoxyphenyl)-2-(1,2 4~tnazol-1—yl)methy1
quinoline-3-carboxylic acid ethyl ester, or a salt thereof.

14. A method of producmg a compound represented by the general
formula:

O

@ rgr-(cnz).,— N@
J |

@
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wherein Y represents a nitrogen atom or C-G (G represents a carboxyl group
which may be esterified); rings A and B may have a substituent; ring R
represents a nitrogen-containing unsaturated heterocyclic group which may
be substituted for; n represents an integer from 1 to 4; k represents the
integer 0 or 1, or a salt thereof; by reacting a compound represented by the
general formula: '

(O

=Y

an .

wherein Q represents a leaving group; the other symbols have the same
definitions as above, with a compound represented by the general formula:

(I

>
wherein ring R has the same definition as above.

15. A method of producing according to claim 14 wherein Q is halogen,
or hydroxyl groups esterificated organic sulfonic acid or organic phosphoric
acid.

16. The method of producing according to claim 15 wherein Q is
chlorine, bromine, iodine, p-toluenesulfonyloxy, methane-sulfonyloxy,
diphenylphosphoryloxy, dibenzylphosphoryloxy or dimethylphosphoryloxy.

17. The method of producing according claim 16 wherein Q is chlorine
or bromine, '

18. An anti-inflammatory agent containing a compound represented
by general formula:
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VAR A

(O

@ ﬁj(cnz)ﬁ— N@
g

wherein Y represents a nitrogen atom or C-G (G represents a carboxyl group
which may be esterified); ring R is a nitrogen-containing unsaturated
heterocyclic group which may be substituted for; each of rings A and B may
have a substituent; n represents an integer from 1 to 4; k represents the
integer 0 or 1, or a salt thereof along with a pharmaceutlcally acceptable
carrier,

19. An anti-pyretic analgesic agent containing a compound
represented by the general formula:

1(0)

ﬁj(cnz),,— N:ID
@

wherein Y represents a nitrogen atom or C-G (G represents a carboxyl group
which may be esterified); ring R is a nitrogen-containing unsaturated
heterocyclic group which may be substituted for; each of rings A and B may
have a substituent; n represents an integer from 1 to 4; k represents the
integer Oorl,ora s_alt thereof along with a pharmaceutically acceptable
carrier,

20. An anti-arthritic agent contaxmng a compound represented by the
general formula:

D

(O

i
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wherein Y represents a nitrogen atom or C-G (G represents a carboxyl group
which may be esterified); ring R is a nitrogen-containing unsaturated
heterocyclic group which may be substituted for; each of rings A and B may
have a substituent; n represents an ihteger from 1 to 4; k represents the
integer 0 or 1, or a salt thereof along with a pharmaceutically acceptable
carrier.

21. Use of a compound of the formula (I) as descnbed in clalm 18 in the
manufacture ofan antx-mflammatory agent..
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