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The. present invention relates to a new quinoli.ng or -qui nazol ine derivative
or a salt thereof which serves well as an anti-inflammatory agent,
particularly a therapeutic agent for arthritis. Additionally, these
conpouns and conpositions can be used in the diagnosis of such disease
states. ' BACKGROUND COF THE | NVENTI ON Arthritis, an
inflanmatory di sease QUINOLBYBIORQUINAZQLINE BERIVATEVESch as

rheumatoid arthritis and rel #gRIRPREPRFCMON ANDIUSRES | anmat i on.
Rheumatoid arthritis, also called chronic rheumatism in particular, is a

chronic multiple arthritis characterized by inflammatory changes in the
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 rheﬁmatoid 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. ' |
Traditionally, 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
25 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
35 at the 2-position of a 4-phenylquinoline or 4-phenylquinazoline skeleton
' include the 2-dimethylaminomethyl derivative and 2-morpholinomethyl
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synovi ak menbrane of the articular capsule inner layer. Arthritic di seases
li ke rheumatoid arthritis are progressive and. cause joint disorders such as
def ormation and acanpsia, often resulting4m severe physical disorder due
to lack of effective treatnent and subsequent deterioration.

Traditionally, these forns of:-arthritis have been chenot herapeutically
treated with various agents, including steroids such as cortisone and ot her
adrenocortical hornones, non-steroidal anti-inflammatory agents such as

aSItOi rihn plt r éll%%it\?é“i’iés@ﬂméi Eﬁcs YntHesid, aaehts JCPLB(19P)] fynmreﬂl Ihai @-
antirheumati ent,s su ch].or j n Mela) a
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cycl ophosphagjigge) daHa’mlvep,r there isehbddiscdesure afidnyecempeuhé. wherein thevdrer
t hese drugs Ve r

reacti ons haP§ahp lah‘g%g g@hf%?\‘é‘%f" \ér n?ﬂggy E{Iﬁﬁei&?ﬂ ésﬁ???%?%‘%/%ﬁ?cg%gy
and a faj |urﬁlﬂ-@gdmam of 3 Diiregen-centaining ypsatunated hetenocyelie ring via an
Accordin Iy,%@ggcﬁ%ﬁﬁglﬁ%e?f@eggyﬁwt of a drug whi ch exhibits

excel l ent pr erapeutic action on arthritis, with lowtoxicity
in clinical situations. Traditionally, various corrpounds have been
synt hesi zed as qui.noli ne or q@BM;’l[‘Sr@F(I&IEMVEBH‘IOMovm conpounds havi ng

2%?}‘2‘&?2‘3} Eglzol | g;%saﬁ_] ?f 231 Lvé)nnl:ignl &t p&%@id’ %”h“obwf q%rinoline or
10 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
anti-inflammatory agent containing a quinoline or quinazoline derivative.

. These object as well as other objects and advantages of the present

inveéntion will become apparent to those skilled in the art from the following

15

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
o5  developed the present invention.
Accordingly, the present invention relates to:
(1) 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
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i ncl ude t hg 2-di nmet hyl am nonet hyl derivative and 2-pnorphol i nonmet hyl

- 2 - derivative described in Synthes§s, -Vol. 9, p. .718 (1979), and the
2- al kyl am nonet hyl qui rol i ne deri vative described in the Farnmaco, Vol. 44,
555 (1989). However, there is no disclosure of any conmpound wherein the 2-
position of a 4-phenyl qui noline or 4-phenyl qui nazoline skeleton is bound to
a nitrogen atomof a nitrogen-containing unsaturated heterocyclic rifig via

an al kylene h%%gr%%yaﬁc Egr%t?qp witlc SISQ.;' blensvu ;cftggéd 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;

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

(OXx

ign kaACHﬂrfﬁi:>
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

15  represents a nitrogen-containing unsaturated heterocyclic group which may
be substituted for; n represents an integer from 1 to 4; k represents the

M
10

« integer O or 1, or a salt thereof: by reacting a compound represented by
general formula (II):
| 20 e
@ =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):

(EE}NH (11

30 Wwherein ring R has the same definition as above, and
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(3) an anti-inflammatory agent éontaining a compound represented by
general formula (I):
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OBJECTS OF, THE | NVENTI ON One object of the invention is to provide a
novel quinoline or quinazoline derivatives useful as an anti-inflammtory
agent . Anot her obj ect of the i nventidh is to provi de-met-hod f or
producting the above quinoline or quinazoline derivatives. Furt her,
anot her object of the present invention is to provide a novel
anti-inflamuatory agent containing a quinoline or quinazoline derivative.
These object as well as other objects and advantages of the present
invention will becone apparent to those skilled in the art fromthe
foll owi ng description. 0 -+ SUVMARY OF THE | NVENTI ON The
present inventors found that a c ound_wh éf n the 2-position of a

4- phenyl qui nol i ne or 4-phen LR ton is bound to a nitrogen
atom of a nitrogen-containi urated heterocyglic ring via an al kyl ene
group exhibits anti-arthriti and serves we as a joint destruction
suppressgr. The inventors nade ipyestigations based on this finding, and
devel oped the present inventionig.] Accordi ngly, the present-invention
rel ates to: " (1) a conmpoundkgpfesented by general fornula (1):

 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

10 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 detail with typical
15 examples thereof. '

DETAILED DESCRIPTION OF THE INVENTION
N 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-pyrrolin-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., benzimidazol-1-yl, indol-1-yl, 1H-indazol-1-yl, benzotriazol-1-yl,
benzotriazol-2-yl, isoindol-2-yl, 7-purinyl, 1H-pyrrolo[1,2-b][1,2 4]triazol-1-yl,
1,8a-dihydroimidazo[1,2-alpyridin-1-yl, 1,8a-dihydro[l,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-d]thiazol-4-yl etc.) and also include 6-membered nitrogen-
containg unsaturated heterocyclic groups such as 1,4-dihydropyridin-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

20

25

30

35

This Sheet Has Been Replaced

R




[err] «+ wherein Y represents a nitragen atomor GG (G represents a
carboxyl group which may be esterifi ed) ring Ris a ni trogen-cont ai ni ng
unsat ur at ed ¥t L3

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 hydfoearbon 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.

N Preferable alkynyl groups include ethynyl, 1-propynyl, 2-propynyl, 1-

butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-

20 ‘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,

25 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.

30 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-

g5 naphthyl, 2-naphthyl and others.
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heterqcycljc group which may be substituted for; each of rings A and B may
have substituents; n represents an |nteger froml to 4, k represents the
integeg O or 1, or a salt thereof; ("B a.net hod-,of producing a
conpouhd represented by general formul a (r): [err] wherein Y
represénts a nitrogen atomor GG (G represents a carboxyl group which may
be esterified); rings A and B may have substituents; ring R represents a

ni t rogen-cont ai ni ng unsat urated heterocyclic group which nay be substituted

for; n represent SP%BfekﬂBRQQforﬁéﬁm Heterocyelik greppednchnlet Aromatiegaonbeynlicl,
or a salt thggseci'];cy&/c rg'?gtgpsl ggcﬁ‘ O?Rfi‘i”‘%h&@%f%%f’yl yoxazolyl isoxazolyl,
" thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3- oxadiazolyl, 1,2,4-

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

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

10 benzotriazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl,

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,
15 imidazo[1,5-a]pyridyl, imidazo[1,2-blpyridazinyl, 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,
N azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, thiolanyl,
piperidyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl and piperazinyl.
20 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 .
o5 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
3o 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
g5 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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general foernula (11): [err] wherein Q represents a | eaving group,
ot her synbols have the sane definitions as above with a conpound
represented by general formula (111): {efrf] .:..wherein.ri.pg R.has‘the same
definition as above, and (3) an antl-lnflannatory agent contalnlng a
conpound represented by general fornmula (I):
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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

t he

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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[err] - wherein Y represents a nitrogen atomor C-G (G represents a
carboxyl group which nay be esterified); %lng Ris a nitrogen- contalnlng
unsat ufated heterocyclic group which may” be -substituted-for; €ach of 'rings
A and B may have substituents; n represents an integer fron11 to 4; k
represents the integer 0 or 1, or a salt thereof.

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

10 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

15 Qquinoline 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. -

20 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

. 95 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
exemplified by halogen atoms, preferably atoms of chlorine, bromine and

go lodine, hydroxyl groups esterificated by organicsulfonic 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

35 substituents. These substituents are exemplified by halogen atoms, nitro
groups, alkyl groups which may be substituted for, hYdroxyl groups which
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Thé ahove general fornulas and various definitions included in the scope of
the present invention are hereinafter described in detail with typica
exanpl es thereof. DETAI LED DESCRI.PTI ONOF THE | NVENTI ON

W th r@spect to general forrmulas (1) and (I11), the nitrogen-containing
unsatuyated heterocyclic group for ring R which may be substituted for, is
exenplified by unsaturated heterocyclic rings containing 1 or nore n|trogen
atons, preferably 1 to 4 nitrogen atons as ring conponent atons. Preferable

unsat ur at ed jpgiyel b@(syabbtltuwdom thivl! gibips- whidie mealy et subptituted tfar,namgno

d :
Lriazol 1oyl Ete”‘ﬁ“fr.a e 4 Bapsttilled o @@?ﬁs’%‘fﬂﬁﬂﬁ dubtitpted: ¢
pyrrol -1-yl ﬁndcarbpxxksrowpwh@mhﬂ ¢'Stenlf§€| meétllcﬁ'lﬁg groups whith
2-im dazol i ng, Lgyi;e stbsHYERACTrD- Snvh u%sFXéﬁé&P h‘a’.[béeny btorAs G cRidenhidifis BFY

forma conden rion enzim
1H i ndazgl - 1 1}?1'11159 ﬁglﬂ(‘?¥%zbl'°@%ﬂ an e‘t‘? $i %Hh Pfg@ren‘f% BHYRR b0 Zafgﬂms of
7-purinyl, Mrgpsinhecimi dhldrind, 1T2e ﬁlk 1 grouip- whidh may be substituted for may be

Ly oo ot o ey 4 M %9%%?’1 ?%E@%ﬁ#&%gﬁ"& ey die”
di hydr oi m daéxz[nipnfia]id;y mme tihiyh,- eﬂ;yl Propyly isoproply 1 osabmyi/ 1sgd-buﬂy%,
B e e g )
10 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
15 preferably an alkoxy having 1 to 10 carbon atoms (e.g., pethoxy, 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 to 10 carbon atoms such as allyloiy, crotyloxy, 2-pentenyloxy, 8-
20 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
o5 . Which may be substituted for is exemplified by the thiol group and thiol
groups having an appropriate substituent, 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-
go 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).
g5 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
- .

This Sheet Has Been Rep

i =



1, 2-di,hydrppyridin-1-yl. These unsaturated heterocyclic groups may have 1
to 3 substituents at any positions thereon. These substituents are

exenpl yfied by aliphatic chain hydrocarbdrt¥groups, aticyglic hydrocarbon
groupsyj aryl groups, aromatic heterocyclic groups, .
non-ar ¢mati ¢ heterocyclic groups, hal ogen atons, nitro groups, am no groups
whi ch ay be substituted for, acyl groups which nmay be substituted for,
hydroxyl groups which may be substituted for, thiol groups which may be
substi t uted parbomnatams,taikehyl goowpss having m e carbionr atores) aromatic groups

and an acyl group having one to'ten carbon atoms (e.g., methylamino,
dxmethylammo, ethylamino, diethylamino, dibutylamino, diallylamino,

cyclohexylamino, phenylamino, N-methyl-N-phenylamino, acetylamino,
propionylamino, benzoyla_miho etc.). The acyl group which may be

-5 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,

10 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

15 methyl, ethyl, propyl, isoprqpyl, butyl, isobutyl, sec-butyl and t'ert-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
N 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
20 preferably a lower alkyl group having 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,
o5 aswell 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,

30 they may bind together to form a ring represented by -(CH2)m- (m represents
an integer from 3 to 5) or -O-(CH2)1-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
g5 invention, is preferably a pharmaceutically acceptable salt, exemplified by
~ salts with inorganic bases, salts with organic bases, salts with inorganic
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Such aliphatic chain hydrocarbon groups include |inear or branched

al i phati c hydrocarbon groups such as al kyl ,garoups, preferably those having
1 to 10 carbon atons, al kenyl groups, preFerany those hdving 2 to 10
carbon atons, and al kynyl groups. . Preferabl e al kyl groups include

met hyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, tert- pentyl 1- ethylpropyl, hexyl, isohexyl,
1,1- dlnethylbutyl 2, 2- dlnethylbut , 3,.3- dinethyl butyl, 2- ethylbutyl
hexyl, penty ds,psg!lts vmthydarmcm@a and salts writh hagis @l'eﬂck@t‘iyﬂmg?im&?é

i ncl ude vi "Y P Jrémle sam%taaﬁayéamémgemame aZkﬂHtrﬂélﬂa:l %aREQﬁ@H)éJs,sodmm

1- but enyl, - uten hy but.e t hyl,- 2- but
1- pent enyl , rﬁ]ﬁ ﬁaeﬁéﬁﬁé taTﬁa#éthe X i

Y
1- hexenyl , Zﬁ{;@ﬁ@sﬁim s’ﬁlheadan;ahurdshW&ndlamm;bnSuimxdrhyIPreferable Baltsewithl e

2 utuny b, e HLE SR s BGK RN i M e

1-hexynyF, 2phekyeyethaholaming)dieth ;m:,mea @m cyclohguclnmine

allccllchdr £4:7) urp. I
hydr)c/)car bon}slagggﬁ Igs&éb%ggg ér‘%%gﬁa yc elrlé;FégrEgﬁg%e%@*g% h6id
cycl oal kadi efndlude salts Wﬁc#%éesuﬁunc

cycl opropyl , ?[ﬁ? b@ h&Y&é&&eremBIéféalfWWh oxgxgi@&tﬁahublud@mumml :
B: g)}ig: 8% % g egi# d, acegi\t/: aclc& Qtr%hﬁlroacé/hé acx% %Xma.ric ac1d1$§)§ltié/ a¢id, tartaric
1 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

15 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.

20 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

o5 | pharmaceutical additives such as preservatives, antioxidants, coloring agents
- and sweetening agents may be used as necessary. Preferable excipients
include lactose, sucré%e, D-mannitol, starch, crystalline cellulose and light
silicic anhydride. Preferable lubricants include magnesium stearate, calcium
stearate, talc and colloidal silica. Preferable binders include crystalline

30 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,

g5 Dropylene glycol, macrogol, sesame oil and corn oil. Preferable dissolution
aids include polyethylene glycol, propylene glycol, D-mannitol, benzyl

This Sheet Has Been Replaced

[ IIII J




bi ¢ycl.o[ 3. 3. 1] nonyl , bi cycl o[ 4. 2. 1] nonyl and bi cycl o[ 4. 3. 1] decyl .
Pref erabl e cycl oal kenyl groups include 2- cycl openten-1-yl, 3-

cycl openten-1-yl, 2-cycl ohexen-1-yl and” 3% cycl ohexen- 1-y1 . Preferabl e
cycl oal kadi enyl groups include 2,4-cycl opentadien-1-yl, 2,4- '
cycl ohexadi en-1-yl and 2, 5-cycl ohexadi en-1-yl . Such aryl groups are

nmonocyclic or condensed polycyclic aromatic hydrocarbon groups, preferably

phenyl, naphthyl, anthryl, phenanthryl, acenaphthylenyl and others, with

greater pr ei,eﬁﬁd”ate, gth/afmzlt enﬁkmmubmethampd:hdiysteral rtam‘hhimblaamheotéod:mn
-6 -

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

" L ] * H
@ N§((CH2)rQ a @ N§(<c m——n@
i Y

10

15

A

20 ig’] - | i:l]
| a 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
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Pr ef er.abl e.aromati ¢ heterocyclic groups include aromatic nonocyclic

het erocyclic groups such as furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazokyl, isothiazolyl, i m dazol yl , pyraszyI 1, 2, 3 oxadlazoly} 1,2, 4-
oxadi azol yl, 1, 3, 4-oxadi azolyl, furazanyl, 1,2, 3- thladlazolyl 1, 2, 4-
thladlazolyl 1, 3, 4-t hi adi azol yI, 1,2,3-tr|azolyl 1, 2, 4- trlazolyl,

tetrazol yl, pyrldyl pyridazinyl, pyrimdinyl, pyra2|nyl and triazinyl and
aromatic condensed heterocycllc groups such as benzof uranyl,

Ib sobenzgf urI ﬁiumbbyldﬁﬁb]atﬂﬂ Bﬁdssmgﬂdf#dﬁdel Thiednionnt oFithiese basky lised is
enzi m dazo en XaZ
1, 2- benzi sotﬁ#&?&ﬁ&( %%ﬁﬁsmﬁ’ CS;%? pox'#ldl eﬁl {9 Erﬁé}% Jns carried
ci nnolinyl, outi mmhpayaturq-mmmuymetw;aan haoaandyl50°6awwefwabb¢ hgtween
purinyl, pta%rolu(él ¥ lan ﬁjdaﬁ;zol yl, a-carbolinyl, [err] - carboli nyI
bol I d I henot hj h

phenoxt 'R% f‘ﬁféain%ylm BT GoteAGalike ReNpAYeHo HHE RELRRA co5 Raselatadi .
pyr 3 ol 0% e hgﬁal Wkngﬁhrﬁéﬁhggﬁse‘%ﬁhﬁbhl &t/ purrificdgion] suck &4 endindyy .
i m dazo ri i m daz r
| mi dazof L. z.cap%#r#awonc&nﬁjaim St feifisell bysseiye. splyent extraction,
ﬁ 2,4-tri iaz cﬂryﬁmﬁz@ﬁmrrﬁi&ystaylhzauon, redidseletiaib had chrermatomiaiph o

eterocyclic gro :
yr ol g myl , t ot bR e el &%éomz ?ﬁz%ﬁ%yﬁf*ee%e&@%y%?l@%?Qﬁy|f°r
mor phol i@yl eﬁalnnpi@bp@mbdmdd&sﬂl wser azi nyl . Such hal ogen at ons

i ncl ude rﬁe&{?ékuorl ne, chlorine, brom ne and iodine, wth preference.
given to atons o

| uori ne and chl ori ne.

@ NHj Q-CHgCOCf!g-G’ N CHy—Q
" s O ol
> Z a
< g S
awv) . (a1-n

wherein G’ represents an esterified carboxyl group; the symbols have the
90 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

25‘ solvent is exemplified by aromatic hydrocarbons such as benzene, toluene and .
 xylene, ethers such as dioxane, tetrahydrofuran and dimethoxyéthane, 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
30 such as a Lewis acid such as aluminum chloride or zine 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
35 10 hours.
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Suth am no, groups include am no groups (-NH err] groups) substituted for by
1 or 2 of alkyl groups having 1 to 10 carbon atons, al kenyl groups having 1
to 10 carbon atons, aromatic groups and-a#-acyl -group having one to ten
carbon at ons (e.g., nethylam no, dinethylam no, “et hyl am 1o, dlethylanlno

di but yl am no, dlaIIyIanino, cycl ohexyl am no, phenyl am no, N nethyl -
phenyl am no, acetyl am no, propionylam no, benzoylam no etc.). Such
acyl groups include fornyl and groups resulting from binding of  an al kyl.

group having 1 te tﬁ%b%ﬁar/éaﬁb@%oﬁ%é’d% ]?ﬁﬁﬁéﬂ Byakheh
}GALio

atons or aromatic Up an ok (%O%s OJFMg grggﬁfﬁb%
y

butyryl, isORARE P SQP&FEFVP an.
oct anoy: gﬁsﬁaéﬂt&aﬁew |underck h-@dlﬁﬁdapﬁeésurc,ysdlvbnk amacum,cbry;&a}%atéon, |
crotonyl, car uch hydroxy
groups i ncI E ﬁgﬁxﬁ?ﬁl" £§¥°&HH°§ B&C/tf’%ﬁ?@ﬁbs havi ng an appropriate
substlt%ent MethodiCul arly a substituent for use as a hydroxyl group
protecting group, such as al koxy, al kenyl oxy, aral kyl oxy and

. 2 _ CH3COCH-&¥ N CHj3
. Z0 . D —- @ / |

GI

10 @ B ..

awv) (VD
o N CHyBr
. N-bromosuccinimide , @ 2
. . 4> G.
g S
(11-2)

2' 0 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
g5 Same manner as method B. Bromination of compound (VID) 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

30 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.

35 h Compound (II-2) thus obtained can be isolated and purified by known
: means of separation and purification such as ordinary concentration,
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acyl oxy, as well as aryloxy. Said al koxy is preferably an al koxy having 1
to 10 carbon atons (e.g., nethoxy, ethoxy LRI opoxy, isopropoxy, but oxy, :
I sobut oxy, sec-butoxy, tert-butoxy, pentoxy, | sopent oxy, neopent oxy,

hexyl oXy, heptyl oxy, nonyl oxy, cyclobutoxy, cyclopentoxy, cycl ohexyl oxy).
Sai d al'kenyl oxy is exenplified by al kenyl oxys having 1 to 10 carbon atons
such as allyloxy, crotyloxy, 2-pentenyloxy, 3-hexenyloxy, 2-

cycl opent enyl met hoxy and 2-cycl ohexenyl met hox Sai d aral kyl oxy is

exenpl i fied ynqendrationunder wedudedxpressury. so veml prbractiqheersstailization,
Sai d acyl OXV Ha%%ﬁ@h,\/rea@ss%wﬁaﬁxah%hrbﬁiatagr@pwo 4 carbon atons
(e.g. acety tg opi onyl oxy, n-butyryloxy, isobutyryloxy). Said aryl oxy
S exenpllflaéF 9dgienoxy and 4-chl or ophenoxy. . Such thiol. groups
include the thiol group and thiol groups having an appropriate substituent,

particularly a substi NHpr use as @CHRCM group 'prot &gt JCH,gQouUp, such

as al kyl ghi o, aral kyl » and acylthio. vﬁﬂ)d al kyl t referabl y an
al kylthio having 1 to~\o 3 Qon aton%—ég—g—mthyl

X exhyl t hi o,
propyl thio,  isopropylthi o/ butyl thio, isobutylthio, sec-Rkutylthio,
_ 3 _ .
X

Y.

10 -
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
15 halogenoacetonitrile derivative (VII) to yield 2-halogenomethylquinazoline
derivative (II-3). The reaction of compounds (IV) and (VII) 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
20 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
25 concentraﬁon, concentration under reduced pressure, solvent extraction,
crystallization, recrystallization, redissolution and chromatography.

30
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tert-butylthio, pentylthio, isopentylthio, neopentylthio, hexylthio,
heptyl t hi o, nonylthio, cycl obutylthio, p¥§10pen1ylthio,_cyclohexylthio).
Said aralkylthio is exenplified by phenylT-Cerr] alkylthios (e.g.,
benzyl t hi o, phenethylthio). Said acylthio is preferably an al kanoylthio
having 2 to 4 carbon atons (e.g., acetylthio, propionylthio, n-butyrylthio,
| sobutyrylthio). . Such carboxyl groups include carboxyl groups,

al kyl oxycar bonyl groups and ar al kyl oxycar bonyl groups. : The al kyl
group in sayeétleedkitl oxycarbonyl groups is exenplified by al kyl groups having
1 to 6 carbon atons, such as nethyl, ethyl, propyl, isopropyl, butyl,;

| sobutyl, sec-buty :'iH?ert-butyI. " - The arahk 'gé Sdp in said

ar al kyl oxycar bonyou,pa i's an al kyJHsgNoup _havi dryl group as a
substituent (aryl adKyNGroup). Sard—aryt—group RN Bl ified by phenyl and
napht hyl , each of whi ¢k my have the sanme substituen as specified for the
aryl grgup on ring R e. Said alkyl group is prebly a | ower al kyl
group having 1 to 6 caglbn atons. Preferable aralky\\o!oups i ncl ude benzyl,
phenet hyl , 3-pheny|pr§ﬁgl; (1- naphthyl)nmethyl and (Z-naphthyl)nmethyl, wth
preference given to b yl, phenetyl and ot hers. (IX) The above-descri bed
al i phatic chai n hydrocarbon groups, alicyclic hydrocarbon groups, aryl
groups, heterocyclic groups and others ray each

'4

. N§(CH231‘
10 _ . N-bromosuccinimide . _ .
(I-4)
15

* wherein the symbols have the Same definitions as above.

In this method, 2-aminobenzophenone derivative (IV) is reacted with
acetonitrile to yield 2-methylquinazoline derivative (IX), which is then
brominated to 2-bromome£hy1quinazoline derivative (II-4). The reaction of
coinpound (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
5 conceptration, concentration under lfeduced pressure, solvent extraction,
crystallization, recrystallization, redissolution and chromatography.

Method F .
| NH; G*-CH,CN CHy—G'
~\
_m : o @ 20 X ———— @ N/\(
awv | XD

15 _
wherein the symbols have the same definitions as above.
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-8 . have 1 or nore, preferably 1 to 3, appropriate substituents. These
substituents include | ower alkyl groups, .| ower alkenyl groups, |ower.

al kynyl groups, cycloal kyl groups, aryIJ roups,” aromati¢- het erocyclic
groups, non- aromatic heterocyclic groups, aral kyl groups, am no groups,
N-mono- substituted amino groups, N, N-di-substi-tuted am no groups, am dino
groups, acyl groups, carbanoyl groups, N-nono-substituted carbanoyl groups,
N, N di -substituted carbamoyl groups, sulfamoyl groups, N-nono-substituted

sul famoyl groupdn mmm&bﬁtmimahémphenmé dgrmapsle @Ndsxekctpdowith

Koy oy EBRREIY 2l QUi adiBNY VAN o HEIOIAIS Gty dtigu 0BT, v
y oxy°§ cyc aro &s ara oXY, groups aryl oxy
groups, nereagion ¢f mmmfilﬁeﬂ‘él kr}dt olsww;ﬁf ont dpkthe ﬁa@egmgger as

arylthio grQkod D.
"~ Quinazoline derivative (XI) thus oBtained 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

> o

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

0 @ §rCHg-CH-‘;OH
. Reduction '
_ > 'Y
(XIID)
5 xav)
[
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sul fo.groups, cyano groups, azide groups, nitro groups, nitroso groups and
hal ogens. Wth respect to general formulas (1) and (I1), provided
that Y is a quinoline derivative represert®d by C G the carboxyl .group for
G which may be esterified, is exenplified by theé carboxyl group,

al kyl oxycar bonyl group and aralkyloxycarbonyl group. The al kyl group in
sai d al kyl oxycarbonyl group is exenplified by al kyl groups having 1 to 6
carbon atonms, such as nethyl, ethyl; propyl, i sopropyl, butyl, isobutyl,

sec- butyl g&gr‘éiﬁ ’P%‘éﬂresents a nTIE'SF@ﬁ 3tk o8 REB {HR §ﬁhﬁols have the same

ar al kyl oxyc grou s an al grQup haV|ng an aryl group as a
subst it uent de ap P8Ep) . Sald aryl group is exenplified by phenyl and
napht hyl , whi ch EnytHla\met}ml senpotimdst(XI) emds(XHIY 49 sbtzimedaby atethods

S%LngSSPnfﬁ‘“ {%r*%sﬁ*e&? ta?%;s‘ib@ A L8 Hagnidty & 'Fi&?ﬂgro PyidtcacBhey
benzyl, 52 rednefion eanybe camrie aphbnﬂnmmn;ﬂ gdgjsuch as reduction
( 2- napht i&ﬂ@fﬁdﬁ&%zﬁ we& RtLE ém%&ilyﬂexawhgbﬁﬁa&

Wth resp ect to ener formula ( aV|n ar.
exenpl i fi ed rg‘}um%g@ ée'w@nemwﬁsm aemcagalarglc lg“imgﬁaaaﬁa

i odi ne, hyd!ﬁ%eﬁ% eﬁisefdafctmati%obd@neﬂr mmb t?é&ﬁ'ﬁ Ic@nqsmﬂndseﬁmtﬁfd
éﬁogphofl Ct _ ggeio% gr ou%?eng%esu f oné m rou&FB@pnﬁygr gaerg c
' 10 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
15 of hydrogen and a transition metal catalyst such as palladium, platinum or.
rhodium, 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-
20 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
o5 150°C, preferably between 0 and 100°C, reaction time being about 1 to 24

hours.
Method 1
30 @] Sy CRreROR @] My S
: =Y . — - P :
35 XIV) | -5
This Sheet Has Been Replaced

)

HIIIIIIIIIII




di benzyl phosphoryl oxy group and di net hyl phosphoryl oxy group. Wth
respect to general formulas (1) and (I1), rings A and B may have -

substi tjuents. These substituents are exenﬁ?rfled by "hal egen atons, nitro
groups,} al kyl groups which may be substituted for, hydroxyl groups which
-9- be substituted for, thiol groups which may be substituted for,
am no dgroups which nmay be substituted for, acyl groups which nay be
substituted for, carboxyl groups which may be esterified and aromatic ring

groups whi ch gy, L%ﬁﬁ&lgh%qefmg sligﬁhgtag%vgal ogen atons include
atons of fluorine rom ne odi ne rence,, |ven to
atons of fluori nel%ﬁ@sdﬁﬁ&%qqqé°mﬂ?él &gﬁ‘} dﬁgﬁmgggg%%
for may be agyacudfdmplatiaglagentid yﬁﬂd)(tbnfpomﬁ (IMQI tm‘eférabierhalbgmﬂing or
cyelic, 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).
10 Preferable sulfonylating agents for this purpose include mesyl chloride, tosyl
chloride and benzenesulfonyl chloride. When such sulfonylating 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, -
15 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
20 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.

2 5 Methoc_l J
@b Y e
- hQ
ar-2 Oxidation @ §r
: {1-3) > 24 |
30 . | (I1-4) : : ' @
| (I1- 5) | _
(11-6)

wherein the symbols have the same deﬁmtxons as above.
35 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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exenplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl,
nonyl , Hdecyl, cycl opropyl, cyclobutyl cychpentyI cyclohexyl and -

cycl oheptyl. The hydroxyl group which nay be substltuted for is. exenpllfled
by the hydroxyl group and hydroxyl groups -having an appropriate

substi tiuent, partlcularly a substituent used as a hydroxyl group protecting
group, iuch as kox al kenyl oxy, aral kyl oxy and acyl oxy, as well as

aryl oxy. Sai d:onipmwi/ (I3-6)r Ghés akidation i darxiedoti imgthe preseéfce of sooxidizimg

(e.g., methoxy F;en%*sﬁeﬁ&s /B erl!:éri%'i@&@ﬁyhy%ﬁeé@ﬁ?’perb %f%@‘%/stefﬁfswhﬁ’&y’

tert-butoxy nt oxy,. | sQpen neopent oXy, oxy oxy
nonyl oxy, cyonetapesiadat G%I%@Hi/% th}acas%mfe&% mesh ﬁm@k@/ﬂpé is
exenplified té\&v%'nlf.ﬁ d@ly&abﬁ*éan&lﬂm canler &%16&%&&0@&& ﬂ'xé %Qéﬁen

crotyloxy, t.enyl ox 3- ente Jret ho

2- cycl ohgx H’a’(ﬁ’fb‘iﬁr 1iﬁ"l}ﬂe ﬁraa?%?? ‘g]/ H@E‘)’Iﬁ Pnde,
a: tyl oxlys (e H@lorolﬁmyﬂmm;)rq:dthane))yi d:mrocﬁthod (aa;gl olxgnzenqqrwﬂae?b) Yyradn
al kanoyl oxy havisn 0Xx

- bty Tyl oy SR (Bf y%%§59§”%t§%§5§| é@yﬂpsn kf Edunt 60 SxidARg tarnt
4-chl or ophenmspd ishk toth efrutjredept wol; iprefey |etqunmallem¢rmpk per mol of
exenplified m S yaleTaratal

substit uent Abl% )QH)EPai(g‘Q),Eg‘H%)) ot}gmspéziﬁt bémpgup prgo% fween
group, Mﬂﬁﬂl rafer thﬁta’e&ﬁoaw |Qi ¥gagfion belng
preferably afho@hi@ll}‘blmohm/h@@rsl to 10 carbon atons (e.g. -

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

Compound (I) can also be produced by the following methods K, L and

15

M.
Method K

20 NHg |
@ 20 (R N-(CH2,-COCHs-G’

25 av)

Y

| Oxidation

- 30

wherein the symbols have the same definitions as above.
35
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met hyl.t hi o, ethylthio, propylthio, isopropylthio, butylthio, isobutylthio,

sec- butylthio, tert-butylthio, pentylt hlu‘? i sopentyl thio, neopentylthio,

hexyl thi o, heptylthio, nonylthio, cyclobufyTthio, cyclopentylthio,

cycl ohekylthio). Said aralkylthio is exenplified by phenyl -C err]

alkylthios (e.g., benzylthio, phenethylthio). Said acylthio is preferably

an al kanoyl t hio haV| ng 2 to 4 carbon atons (e.g., acetylthio,

propi onyl thio, n-butyrylthio, isobutyrylthio). The am no group which may be

substituted for im ﬂﬁgl}ﬁé{i}{d&@dob:}poamdrﬂvgri@mt teddted grith Rempouhal (XV) ¢d

for by 1-or Zﬁ{ Ré gﬂiiﬂ?‘ﬁ g to?c%%'u . .

- 10 - car¥d§ SIBREURG y ﬁidgh avFAgPe Pgsiw)c%%gﬁvgt%ﬁ%rngﬁgﬁﬁt iC

groups and dn&cﬁangpmqnﬂu\asuge Bo ten carbon atons (e.g., nethylan no,
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 '
¥ jonser(3)
qJe
(I-1) Hydrolysis Z COOH
Lo (-2) ' @
(1-3)

wherein the symbols have the same definitions as above.
5 " 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
0 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
5 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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di net hyl amno, ethyl ani no, diethyl ami no, dibutylam no, diallylamnno,

cycl ohexyl am no, phenyl am no, N-nethyl - N-p)’ugnyl ani no, acetyl am no,

prapi onyl am no, benzoyl amino etc.). The:acyl group which .hmy be” substitut ed
for is exenplified by formyls and groups resulting from binding of an al kyl
group having 1 to 10 carbon atons, al kenyl group having 1 to 10 carbon -
atons or aronatic group and a carbonyl group (e.g., acetyl, prop| onyl,

butyryl, isobutyr val eryl , isovaleryl, pival oyI hexano I
octanoyl, cycl ob 'i‘gﬁoSﬁac sgaried i i’ a3 @ppreBRTiAts, O VE?K’I dind g%ﬁ’ ¥ls
crotonyl, 2-gth n@eansyaémw teﬁ?ﬁahlwide,ndmmbfméhhaﬂ'é;echhfmmh dt,@up

ot oups ”gﬁdbgﬁlgﬁkf oethay 1 GEanbetrachlordiubing A ofRbulitnd (i JESRES
group is exefhetredf. eTheyanmidunt of titasivmietrachloride, bardmrtrmhdamdsucshhasn
met hyl, et hyﬂetrd?:ﬁi?ﬁﬁﬁlie gﬁ%ﬁ% 1 toPH X&mxfaé@%‘fg?ﬁ&wﬁ?&ﬂ% tcf‘@@guwalent an

tert- but5yl group_1 n*sai oxycar
al kyl group makipey iseproppkygranp. aJ hisstanstion, éscarred) enk @t gﬁmnp!;atume
aryl group 'b%t%‘éﬁnbbfa!n@hdb"coB?éﬁé&a‘@l%étméhhzban‘deGPU may have the same

2Kyl aroup. i o profERasrd @ Peeraltitisrealan Bromied §ithe Besehiony snEGHs

Preferabl e assHilitingrantpinflasimdtoriyeactidn apideaatipyretic ralmﬂgésic getion, was

(1nab e S U St A e RO . M et o

substit ut ed ddjuvant exrthyitisf shoivimg arthritic symptoms similar o 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.

tb

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
35 measured, and percent paw swelling suppression and percent body weight

gain, relative to sensitized control rats, were determined.

30
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heferocyclirc residues such as pyridyl, furyl, thienyl, imdazolyl and
thiazolyl, as well as Cerr] aronatic. hydrocarbon resi dues such as phenyl,
napht hylf and ant hryl . Such substltu’é‘hts for. rings-A-and B-may be
present fat any positions of each ring, and 1 to 4. substltuents whet her

i dentical or not, may be present on each ring. Provided that substituents _
on ringf{A or B are mutually adjacent, they may bind together to forma ring
represefpted by -(CHerr]- (mrepresents an integer from3 to 5) or

-O-(CH ¢rr] -0 (I Theresdts, expressetidnaenedn dIS.E for 8 pnimalsjineachigramp, were 5-

to 7-mepber ec?#eﬁ&qﬁat %@Eg%ﬁ&l&qgspgp?yz%ﬁ : PQ Rek! %@vél%f%‘i'%ni‘?ﬁ%%@e

ring. esl re &gqirpgﬁm present
i nventi pn, iwapsetbelom §%a fEeemER theearmpe presepéapyentian py
salts w{th i SREQIRE]y BappPessedl pawvedémar 8adi Imprewsd systdmigvicohditiongasi c
5 demonstrated by body weight gain. '
Table 1 .
------- é ;;;;;1;6? N ~ PercentSwelling  Body Weight Gain 1)
0 (Example No.) Suppressmn (%) Rate (%)
1 5% 5
2 TO** 21
_ 3 55%:% 16*
5 : 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
0 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 '
35 '
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- 11 - acids, salts wth organic acids and salts with basic or acidic
am no acids. Preferable salts with inorganic base include al kali netal
salts sych as sodiumsalt and potassium=sé&tt, alkaline earth metal salts
such asjcal ciumsalt and nagnesiumsalt, alum numsalt and amoni um salt.
Preferable salts with organic base include salts with trinethyl am ne,
triethyfam ne, pyridine, picoline, ethanolam ne, diethanol am ne,
tri et hapol am ne, dicycl ohexyl anm ne and N, N -di benzyl et hyl enedi ani ne. :
Preferabple s de salts with hydrochl oric acid,
hydr obr pm ¢ %{ér% ﬂﬂ%a‘i‘?ﬁiﬂé%‘bﬁﬁ%ﬁd&'&%&l g]éé;md phosphoric aci d.
Preferaple salts G/P‘WIBY% »@%@‘?‘cﬁtﬁ@pu 3 ts with formc aci d, acetic
acid, tfifluoroackpasdac 81.95:H5,£5;4¢) 8loloxalic acid, tartaric aci d,
mal'eic pcid, citric acid, succinic acid, malic acid, nethanesul fonic acid,
benzenegul foni ¢ acid and p-tol uenesul fonic acid. Preferable salts with
basi c ag no RefedencmExdm}ﬂeSZﬁWughbzgi ni ne, |lysine and ornithine.
Preferapl e -salts _ | | &
and gl utam c aci drﬂl& %aﬁ%o i'cfceag} efeﬁ%&é?%gﬁ%lj&%&%@oi?ﬁp@ﬁd r egﬁ l{j
i nventi pn, ﬁze@mmndalssted@ulzii ugdoral ly, along with a
phar macgut i cal | y accept abl e carrier, | n the formof solid preparations such
as tablgts, égu' es gra gs and povvde.rs, or liquid preparations such as
syrups pnd i R engs Bxam : ' '
) To a mlxture 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-dimethoxzy-4-
- (3,4-dimethoxyphenyl)-2-methylquinoline-3-carboxylic acid ethyl ester
(83%), which was then recrystallized from ethanol to yield a colorless
5 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
10 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.
5 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-methquuinoline-3-carboxyli_c acid butyl ester
0 (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-
5 methylquinoline-3-carboxylic acid ethyl ester (411 mg), N-bromosuccinimide

(214 mg), 2,2"-azobis(isobutyronitrile) (10 mg) and carbon tetrachloride (10
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préparatlons _ Phar maceutical Iy acceptable carriers are various
organic or inorganic carrier substances in comon use as pharnaceuti cal
materi a}s, including excipients, |ubricanf®] binders and .disintegrating
agents Jor solid preparations, and solvents, dissolution aids, suspending
agents,jisotonizing agents, buffers and soothing agents for quuid
preparafions. O her pharnaceutical additives such as preservatives,

anti oxifants, coloring agents and sweetening agents may be used as
necessaly. Rmdf wasktirred andernéBuking catditians dord wurs.oThe ﬁananmmukt,ure

h

th; Fcah'tcgyls}té% &g&ec&a ?‘l‘%ngte?ear%t%@éd ZM:%S\Gn@éfﬂg%gﬁqu? t]I?{: (Y%lhol Tv0| dal
silica. Pr ef distilled @ﬂfnmieg redured presspzea  Thezesidne (wasssubjectedotoesilica gel

D- manni iih{zi EhrJHAQ %ﬁ Fé)ﬂd smtéal 'vﬁ%ﬁ ,chw&ﬁmn?vheahwuw w)ose

d I
car bﬁiyl'%{ Ey s, #-beamo i e AR e Do B
fSodi um egfll OC@drb@fthehbid et?{)ydree?rf‘sa(aasung, 58%), ewhiﬂhewagle:gaﬂrecnystdlgllgeg\ﬂtnmr
or in

oil. PJr ef er a &CEE%ELR$%§PJ+° lﬂay EP@B*%%?? %/%%?1 ygﬁ%éfhg Ibél
gl ycol ,| D nepoint of 135¢0186°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

10

. 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

15

20

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

30

Reference Example 19 | _ :
A mixtu_ré of 2-chloromethyl-6,7-dimethoxy-4-(3,4-
35 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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- 12 - benzoate, ethanol, trisam nonethane, cholesterol, triethanol am ne,
sodi um carbonate and sodiumcitrate. Preferable suspendi ng agents include
surfactants such as stearyltriethanol am ne, sodi um | auryl sul fate,

| auryl am nopropi onic acid, lecithin, benzal koniumchloride, benzethonium
chl ori de and. nonostearic glycerol, and hydrophilic pol yners such as

pol yvi nyl al cohol, ponV|nyIpyrroI|done carboxynethyl cel | ul ose sodi um

e e Sin e diaet AL Sel i 956, (DMLY, Cold MeRTE Pl
chloride, glxaaeced predstrémbnidmbve Bhef sulebhe. bTheerssiduelwds pouredhaver
"ol ude. benFAORTETR Mhe sy BicHp epert 0as PR R FARY ﬂ%ff@q%@ K%@@m ’
chl or obut analftertwehich tbdsnihenht wpbdmmllgdl offl wdbert redclwhdqurmm Thecresidwel
sorbic aci d.g Bt ehffiablea 2014iidad 3l Seol Qe H dnrvthhtdfaptif a"i‘z’?@lﬁt&d agith
5 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-dxide_ (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’, ’-tetramethoxybenzophenone (50.0 g),
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
s . recrystallized from ethanol to yield 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-
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Cofrpound () can, for exanple, be produced as follows: Mthod A [err]
wherein the synbols have the sane deflnltlons as above. In this

met hod,}] conpound (I1) is reacted with conpound (L) in the pr.esence of a
base tq yield conpound (1). The reaction of conpounds (I1) and (II1) is
carriedq out in an appropriate solvent. Said solvent is exenplified by
aromat ijc hydrocarbons such as benzene, toluene and xyl ene, ethers such as-
di oxand, . tetrahydrof uran and_ di et hoxyethane, alcghols s &%t ano

et hanoll and exysarhenpiquinding<- agatie Geid rqthy. SRFRT of o) as
di met hyl f or ngyYbrless shisRialtid &y hﬁa@ﬂﬁ@nﬁﬁhh@ltiﬁg)pﬂintdifdhsabmt‘ﬁane 1, 2-

di chl ojoet hane, 1,1, 2,2-tetrachl oroet hane, acetone, 2-butanone and mxtures
thereofl. The reaction of conpounds (I1) and (l11) is carried out in the
presenge 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.

lg

10
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Reference Example 23

A mixture of sodium 1od1de (1.68 g) and 2-butanone (15 ml) was stirred
N 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 gel 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.

20
25

30
' 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

35 hydride (0.455 g) in tetrahydrofuran (50 ml). Afber the reaction mixture was
stirred at 0°C for 1 hour, water (2.5 ml) was added drop by drop, followed by

i i CEEe




of “an appropri ate base exenplified by alkali nmetal salts such as sodi um
hydr oxi de, potassi um carbonate, sodi um carbonate and sodi um hydr ogen-
carbonate, am nes such as pyridine, triet?%tanm ne and N, N-di net hyl ani |l i ne,

- 13 - " sodium hydride and potassium hydride. The amount of these bases
used is preferably about 1 to 5 nol per nol of conpound (I11). This reaction
is carried out at tenperatures nornally between -20 and 150[err] C,
preferably between about-10 and 100[ err]C Qui nol i ne or qui nazoline

derivative (4351'5%‘??1"%%&“ Sugh e ﬁ:@ lm%wéénfdzaeyﬁ&efwmoﬁ'eeﬂé of

separation ﬁé concentratiop, concen |:at|
under reduce@tﬁl@s%'% eoncentyated under peesEre| |Thes qsyipe was subjecte

recrystal | i zptdilea geEeblaga shiodnatopdaphy aidieddteWith 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

5
* recrystallized from ethyl acetate-hexane to yield a colorless prismatic crystal
having a melting point of 150 to 151°C.
. Reference Example 25
(0 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

5 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-

jo  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
5 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
0 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-

5 (1-imidazolyl)butyric acid benzyl ester (7.3 g, 33%) as an oily substance.
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Starting material conpound (11) for the present invention can, for exanple,
be produced as follows: Method B [err] wherein. G represents an
ed carboxyl group; the synbols“4Have - the same defiritigns as
The esterified carboxyl group for G is exenplified by the same

| ed car boxyl groups specified for G above. In this nethod,
enzophenone derivative (1V) is reacted vm'th conpound (V) in the

of an acid to yield conmpound (I1-1). The reaction of conpounds

(V) is CNNM ih EEOlaapBrnp(mﬁ'ﬂ) h84 2H, t, The=s6.8 Hz)e8199 £H,

et her s. shgﬂ g di o%’: 5. %%‘rﬁ?dg raﬁ ’aﬁd5 mgﬂzgﬁ?ﬁﬁggmﬁﬂﬁy' ene.

di met hyl f or mam de, di net hyl sul f oxi de chloroform dichl oronethane, 1,2-
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), 7.80-7.43 (5H, m), 7.94 (1H, 5), 7.99 (1H, s)

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) 393
(2H, t, J = 7.0 Hz), 5.11 (2H, s), 6.87 (1H, s), 7.05 (1H, s), 7.25-7.50 (5H, m),
7.94 (1H, s), 7.99 (1H, s) |

10
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A 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.

20

25
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
30 prismatic crystal having a m_elting 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
35 acid, which was then recrystallized from ethanol to yield a colorless prismatic
crystal having a melting point of 157 to 158°C.

T 0 ==




di chl oroethane, 1,1 , 2,2-tetrachloroethine and acetic acid. The reaction
of conpounds (1V) and (V) is carried out,in the presence of an appropriate
aci.d such as a Lewis acid such as al um num chl oride or zinc chloride, or
sul furig acid or trifluoroacetic acid. The anount of the acids used about
0.01 - .0 mol, preferably about 0.05 to 0.5 nol per nol of conpound (IV).
This reaction is carried out at tenperatures nornally between 20. and
200[err]C pref erably between about 30 and 150[err]C. Reaction tine

.0.5.to0 20 hours, preferably 1 to 10 hours

- 14' Reference Example 39

| To a suspension of 4-(1-imidazoly1)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), 419 (2H, q,J = 7.4 Hz),
6.91(1H,s),7.07 (1H,s), T46 (1H,s) | |

10

L5

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 (lH s), 8.07 (1H, s)

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, s), 7.06 (1H, 5), 7.47 (1H, 5)

30

~ Reference Example 42
35 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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Corrpound (I<1-1) thus obtained can be isolated and purified by known neans
of separation and purification such as ordinary concent rat I on,
concentration under reduced pressure sol¥ent - extraction,:crystal|ization,
recrystallization, redl ssol ution and chronmat ography Vet hod C

[err]

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-
5 dimethoxy—4-(3,4-dimethoxyphenyl)quinoline‘-S-carboxylic acid ethyl ester
(8.0 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

5 compounds listed in Tables 5 and 6.
THIS SHEET HAS BrEn
REPLACED
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whérein the symbols have the same definitions as above. In this

nmet hod, 2-am nobenzophenone derivative (IV) is reacted with acetoacetic
aciid ester derivative (VI) in the presen08 “of an acid to yield,conpound
(M), which is then bromnated to 2-brononethyl qui noline derivative
(I'1-2). The reaction of compounds (1V) and (VI) is carried out in the sane
manner as’ net hod B. Brom nation of conmpound (VII) is carried out in an
appropri ate solvent by a conventional method. This solvent is exenplified
by hal ogenatEuta.trypied&ar bons such as carbon tetrachloride, chloroform

di chl or oret hane, %:ugﬁéﬁ &B@ 60A0d. §)2w25 h&deed SoleidTamidazole

Brom nati on of co n arrl e t r nce, of a radi cal
reaction initQ Q?%?g%sl}bﬁ» orﬁgm & anﬁ ih ﬁogreﬁsby stirring at room

2, 2t atzobl s(t&gﬁeﬁmwlfbflllsﬁmnﬁlws .arPheH m-bfmﬁﬁeﬂh@@) sﬁLdith -(8,4- f

o VR RS R RN oSy Q8RO bRl Bl hatel. ©

bet ween 20 aAdtetrwhireing &t 807C far hhlo;arbﬂte/\mctmhmnnxﬁﬁeams podfedrove®. water

(12 *Chus St axteapted 1t VHGT ncllets (S Ky drelgte YR was washBARAA"

separati on awaterand |thanuh'neds(MgS§h)mﬁﬂem ch@heengfﬁatms 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.

Lo

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
5 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
10 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
5 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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‘concentration under reduced pressure, solvent extraction,

crystallization, recrystallization, redissolution and chromatography.

Met.hod D

[err] - - a0 -

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-

: di_methoxy-4-(4-methoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3~

carboxylic 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 chromatogré.phy in Example 18
was obtained 6,7-dimethoxy-4-(4-methoxypheny1)-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-tr1azol-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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wherei:n Q ‘represents-a hal ogen atomy the synbols have the sane definitions
as above. Wth respect to fornulas (VIIl) and (I1-3), the hal ogen atomfor

Q _is exenplified by atoms of chlorine, bromne and i odine. In this

met hod, 2-am nobenzophenone derivative (1V) is reacted W th ThisSheet Has Been Replaced

hal ogenoacetonitrile derivative (VII1).ta4yi el d 2-hal ogenonet

derivative (11-3). The reaction of conpounds (I1V) and (VEt1) l '
in an excess amount of conpound (VIII1) as a solvent in the pr ce of an
acid. This acid is exenplified by the same acids as specified for nethod B '

above. The amount of these acids used is about 1 to 5 equival ent nol,

f bly 1t I . ' ' [\Sq & 30
Pour s, pr of er abl SR (B SRR TS [ )= TR ?&%@%)?;%@39 en
20 and 200[ s), 8195 (2 eqad b2 bE)y%.66 (3Hys), BD3 42H, % .80 (1K, broad s), 6.80-

Qui nazol i ne7$@§tﬁ§tez.& klﬁ) sf Wﬂﬁlﬁ,@),@.ﬂﬂi‘ ’Q)a I sol ated and purified by
0 i'0 puri

known neans epar n-ang catron such’as ordinary concentrati on,
concentration under reduced pressure, solvent extraction, crystallization,

recrystal | i zgbindfles 30¢hes@EN 820N and ‘chromat ogr aphy.
5 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) in
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-

0 ylmethyl)quinoline-3-carboxylic acid ethyl ester (_20.0 mg, 21%) having a

melting point of 122 to 124°C. _

NMR (8 ppm in CDClg): 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), 6.97 (1H, 4, J = 8.0 Hz), 7.37 (1H, s), 7.95 (1H, s), 8.35 (1H, s),

5 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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Method E

(0

- 120°C.

-35-

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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[err] - wherein the synbols have the sane definitions as above. In
this nethod, .. 2-am nobenzophenone derivative (1V) is reacted with
acetonitrile to yi el d 2- et hyl qui nazol i me®¥erivative: (I X)s whith is t hen
brom nated to 2- brononet hyl qui nazol i ne derivative (l11-4). The reaction of
conpound (IV) and acetonitrile is carried out in the sanme nmanner as net hod
D. Brom nation of conpound (IX) Is carried out in the sane. manner as the
brom nation of compound (VII) by nethod C Qui nazol i ne derivative
(1'1-4) thus pRimipled8can be i sol ated and purified by known neans of

separaty o0 and DU el o PLdR L 01 SOLSRALCEL L £SOk

recrystal | i ZaylmethyBduisolineibrarbukylie acid eghybrester Btha, ’2 M rsddium
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)

Lo

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
5 -subjected to silica gel column chromatography and eluted _with chloroform-
methanol (30:1, v/v) to yield 6,7-dimethoxy-4-(8,4-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. N

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
5 recrystallized from ethanol to yield a colorless prismatic crystal having a
melting point of 127 to 128°C.
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wherein the synbols have the sane definitions as above.

-O‘-

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-dimethoxyphenyl)-2-(1,2 S-mazol-l-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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In“this met'hod, 2-ani nobenzophenone derivative (1V) is reacted with

cyanoacetic acid ester derivative (X) to

The reaction of conmpounds (1V) and (X) is carried out ih the sahme manner

net hod D.

Qui nazoline derivative (XlI) thus obtained can be isol ated

i el d quinazoline derivative (Xl).

as

and purified by known neans of separation and purification such as ordinary
concentration, concentration under reduced pressure, solvent extraction,
crystallization, recrystallization, redissolution and chragmatography.

Met hod G
above.
Wwith

recrystallized fonor ethanokdichipmethaaects Hieldanecalorless tpriamasic

ckJstalbavisg Bkl RiApliner189ey 2o, derivative (1V) is reacted

 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
havmg 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-dimethoxy-4-(4-isopropoxy-8-methoxyphenyl)-2- (1,2,4-
triazol-4-ylmethyl)quinoline-3-carboxylic acid ethyl ester, which was then
recrystalhzed 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 toa -
- yield a colorless prismatic crystal having a melting point of 154 to 156°C.

Example 49
P his Sheet Has Been Replaced
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acét onedi carboxylic acid ester derivative (Xll1) to yield quinoline
derivative (XIlI1). The reaction of conpounds (IV) and (XIl) is carried out
in.the sane nanner as net hod B. Qi nd¥rne derivative (XI11) thus
obtai ned can be isolated and purified by known neans of separation and
purification such as ordinary concentration, concentration under reduced
pressure, solvent extraction, crystallization, recrystallization,
redi ssol uti on and chronatography Met hod H [err]

The same procedure as in Example 12 was followed to yield 2-[2-(1-
imidazolyl)ethyl]-6,7- dlmethoxy-4-(3,4-d1methoxypheny1)qu1nazohne, 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.

10

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.

15

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-
5 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,
35 which was then recrystallized from ethanol to yield a colorless prismatic
crystal having a melting point of 140 to 141°C.

30
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- 18 - ‘wherein Y' represent.s a nitrogen atomor C G ; the synbols have
the sane definitions as above. In thjs_ method, conpounds (X) and
(XL11) as obtained by nmethods F and G reSpectively, aré subjected to a
reducing reaction to yield alcohol (XIV). This reduction can be carried out
by known net hods such as reduction with netal hydride, reduction with

net al - hydr ogen conpl ex conpound, reduction with diborane or substituted

di borane and catal yti ¢ hydrogenation. In other words, this reaction is
carried out by treating conmpounds (XI) and (XIl11) with a reduci ng agent.
Reduci ng ageﬁggnilﬂgbude met al - hydr ogen conpl ex conpounds such as al kal i
metal borohydri de‘fhé sa.gie proceéure as in Example 16 was followed to yield 6-chloro-4-
pheny1-2-(1,2,4-tr1azol- -ylmethyl)quinoline-3-carboxylic acid ethyl ester by

reaction of 6-chloro-2-chloromethyl-4-phenylquinoline-3-carboxylic acid ethyl

5 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.

10 '
Example 55 through 62

The same procedure as in Example 1 was followed to yield the
- compounds listed in Table 9.

15 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
0 &b 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-1-ylmethyl) quinoline-3-carboxylic acid ethyl
ester hydrochloride (0.211g, 39%) as yellow crystals having melting point of 93

95 t095°C.
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bor ohydri de,
hydrogen conpounds such as sodi um hydride,
triphenyltin hydride),
salt conpounds,
of hydrogen and a transition netal
- rhodi um and di bor ane.
- whi ch does not

nmet al

et her,
pr opanol ,

to the K nd of

reaction tine being about 1 to 24 hours.

l'i thi um borohydride) and Iithium alum num hydri de,
,organic tin conpounds (e.g.
Zinc conmpounds and . ot her
catal ytic reduci ng agents consisting of a conbination
catalyst such as pal | adium platinum or
in an organi c sol vent
is exenplified by
-hal ogenat ed
di chl or onet hane,
et hers such as di et hyl

I sopr opanol

ni ckel

conmpounds,

c

This reaction is carried out
interfere with the reaction
aromati ¢ hydTebkrdons such as benzene,
hydr ocar bons such as chl orof orm carbon tetrachloride,
1, 2- dichl oroethane and 1,1, 2, 2-tek
t et rahydr of uran and di oxane, 7@
and 2- net hoxyasha
NN- di net hyl f or mam de and m xtures gF
reduci ng agent.

Thi s sol vent
t ol uene and xyl ene,

aphl roqﬁ?qﬁe
’s™

s?Ith as net hanol ,
am des such as
osen as appropriate accordlng
“™Non is carried out. at tenperatures
origbl y between 0 and 100[err] C,
Met hod |

net al -

netal

et hanol ,

Reference
Yield | Melting Recrystalliza- .
2 -
Example RLER G | @ | Point(C) | tionSolvent
Y] - '
2 (eCLH —@ COOCsHs | 61 [105-106 | Ethanol-water
' Ethyl acetate-
3 |eCLH —@—m COOC:Hs | 42 |140241 | ¥ °
.5 _ . -
_ . ' Ethyl acetate-
4 |6CHgH © |coocss | 4z w1 |
5 |87CHyz | (O)-c1 |COOCsHs | 70 |170-171 | Ethylacetate
0
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)
5
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[err]: ' -19- wherein the synbol s
have the sane definitions as above. In this method, conmpound (XIV) is
reacted with a hal ogenating agent or a sﬁ?'f'onyl ating agent to yield
cGnpound (11 -5). Preferabl e hal ogenating agents for this purpose include

t hi onyl chloride and phosphorus tri brom de.

Table 3

5
Reference 1 B2 Yield | Melting | Recrystalliza-
Example | R,R (%) | Point(°C) | tion Solvent
No.
0 6 8,7- -@— OCHj3 |COOCoHs | 44 |155-156 Acetone-ether
(OCH3CH20) :
7 |6,7CH 01 | —O) |COOC:Hs | 23 (153155 |Acetone-ether
. 8 |6,7-(CH;0) —@—ocn, COOCyHs | 48 |108-109 ~ |Ether
i Ethyl acetate-
9  |6,7-(CH30)g *@".Cl COOCzHs | 53 |160-161 yhac
_ o ' hexane
' 10 6, 7-(CH30)2 ‘@' CH3 [COOC3Hs | 35 126—127 Acetone-ether
0 . . _ .
OCHj3 '
11 6, 7-(CH30)2 OCHj COOCH,4 44 |181-182 | Acetone-ether
_ OCH; |
12 8, 7-(CH30)2 —@-OCHa COOC2Hs | 53 |147-148 Acetone-ether
5
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Wren such hal ogenating agents are used, conpound (11-5) wherein Qis
chlorine or bromne is produced. This reaction is carried out in an
appropriate inert solvent (e.g., benzene; 43 ol uene, xylene, chloroform

dichl oronet hane) or in an excess anount of hal ogenati ng agent as a sol vent
at -10 to 80[err]C. The anount of hal ogenating agent used is 1 to 20 nol

per nol of conpound (XIV). Preferable sulfonylating agents for this purpose
i ncl ude nmesyl chloride, tosyl chloride and benzenesul fonyl chloride. Wen
such sul fonypgpleny agents are used, conmpound (I11-5) wherein Qis nesyl oxy,
tosyl oxy or benzenesul fonyl oxy, respecti-vely, is produced. This reactionis
carried out in an appropriate inert solvent (e.g., benzene, toluene,

xyl ene, ethyl ether, ethyl acetate?? e oﬂgcnn chl or of orm

di chl oronet hane) in the presence of fe.g., triethylam ne,

N- et hyl nor phol i ne, sodi um hydr ogen P 8 p§55|un1hydrogen

car bonatze,” sodi um car bonat e, potasAFun1caroona9 ? -10 to 30C. The anount
of sulfonyl ating agent or base used is 1'ﬁp 1.2 nol per nol of conpound
(XIV). It is possible to produce conmpouns -5) wherein Qis iodine by
reacting 1 nol of thus-obtained conpound I-§5 wherein Qis chlorine,

brom ne or sulfonyloxy with 1 to 1.5 nol 0O sodlun1|od|de or potassi um

i odi de. | n thi s—easer—the—+eoaect+or—gai—be—eprtead—t S h as
A
acet one, net hyIl;eeteiffy keAtloné, rrzt hamol B?r el hag'?l ctgmﬁﬂ Jte?ung CR%Irys Lhod J
10 xamp’e (%) | Point(°C) | tion Solvent
No.
Ethyl acetate-
2% |CH;0 CH,0 a a 57 |150-160 yhace
hexane
Ethyl acetate-
27 |(CHp.CHO |CH;0 CH,0 CH,0 66 |138-140 yiace
L5 ’ . _ hexane
Ethyl acetate-
28 |CH;0 (CHy),CHO |CH;0 CH;0 48 |125-126 yiace
hexane
20 [cHy0 CH,0 (CHy,CHO |CH,0 50 [126-127 |Ethanol
0 30  |CH,0 CH40 CH;0 (CHg}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
5
0
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[eTr] " wherein the synbols have the same definitions as above.
In this method, compounds (I1-1), (I1-2), 4II 3), (I'l-4) and (I1-5) as
produced by nmethods B, C, D, E and I, respectlvel y, are oxidized to yield

Table 5

CH;0 k N CH2—N®
= | %(

\Y =Y
CH;30

Example ' Melf.mg Recrystallization
Y -N R Point
No. o Solvent
10 °C)
OCH3 1 AN Dichloromethane-
2 -@—ocm C-COOCqHs | .N_| |[208209 | "
OCHj CH Eth
: yl acetate-
5 3 OCHj C-COOC3H;s S=N 177178 || e
N
. OCHj o
4 _O_ OCH,4 C-COOCyH;5 .l{Ij 134-135 | Ethanol
20 : =N Ethyl acetate-
| 5 |« )-ocH, COOOCHs | | | 200201 |l
- CH |
: , . Ethyl acetate-
6 _O_ OCHy C-COOC,Hg E\j 18149 |
15 _ . '
7 -@-OCHa C-COOC;Hg i i‘j 157-158 | Ethanol
8 OCHj N AN 184188 Dichloromethane-
10 ‘G‘ OCHga -N _ ethyl ether _
: CH ' '
o OCH;3 . N S=N 993.994 | Dichloromethane-
- —{} OCH;, _ -N ) ethyl ether
15
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-.20 - ‘conmpound (I1-6). This oxidation is carried out in the presence of
an oxi di zi ng agent such as m chl oroperbenzoi c acid, hydrogen peroxide,
perester or sodium netaperiodate in accortPance with a conventional method.
THi s oxidation is advantageously carried out in an organic solvent inert
under the reaction conditions, such as a hal ogenated hydrocarbon (e.g., °
net hyl ene chl oride, chloroform dichloroethane), a hydrocarbon (e.g.,
benzene, toluene) or an al cohol (e.g., nmethanol, ethanol, propanol). The
amount of oxpgHlgigng agent used is 1 to 5 equivalent nol, preferably 1 to 3
equi val ent nol per nol of compound (I1-1), (I11-2), _(11-3), (I1-4) or
(I'l-5). Reaction tenperature icaigetween 510 d_ rr]C, preferably

bet ween about 0 and 100[err]C, rea ¥ el ormal ly 0.5 to 10

hour s. Qui nol i ne 1-oxi de or Hzolyne 1- OXIde derivative (I1-6)
thus obtained can be isol ated gagbpu I ¥d by known neans of separation and
purlflcgtlon such as ordinary concentr Qn, concentration under reduced
pressur sol vent extraction, crystalli on, recrystallization,

redi ssol ution and chromat ogr aphy. npound (1) can al so be produced

by the fol | quing nethods K-t anad- -
Example _ . _ Melting | Recrystallization
No. @ Y :RD Point (°C) Solvent
CI{
10 10 OCH3 N 2 188-189 Ethyl acetate-
| -G— OCH; | -N\_I hexane
OCHj | N ' ;‘I 198.169 Dichloromethane-
_ 1 -O‘ OCHj -N _l ethyl ether
L5 '
HsN oo
~__OCHg : - 2 =N 209-910 Dichloromethane-
13 —@—OCHa C-CO0CaHs | 210 | -
OCHg 0. _CHs |
- N
0 14 -@-OCH:; C-COOCeH; 1?- 198199 |Ethanl
CzHs Eth
yl acetate-
15 ’@‘OCH" C-COOC;Hs 1\?=N 124125 |, -
5
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M - Met hod K
definitions as above.

Lo

15

30

35

Table 7

Jerr]

wherein the synbols have the sane

D18

Example Al A2 Bt g2 - Yield | Melting | Recrystalliza.
No. _ (%) | Point("C) | tionSolvent
Ethyl acetate-
20 | CH,0 CH,0 H c ca| es |1s6-157 v acetal
hexane
21 | CHs0 CH,0 cl cl cu | o4 |183.18g |EtHTIacetate
. . hexane
: Ethylacstate
22 |cH0 CH;0 al cl N | 48 |160-161 yiace
_ hexane
------ L I R Y R A R ;:h-;";:'
23 | (CHy),CHO |CHsO CH,0 CH;0 N | 58 [154-185 ylacetate
hexane
....... § ANV NSSPRRIE SNSRI KRR SN S NEPRR b SO
24 CH,0 (CHg),CHO [ CH;0 CH,0 N | 62 -1
Ethylaceta
25 | CcH,0 CH,0 (CH3,CHO | CH,0 N | 65 183185 ylacetate
hexane
------ TP P DR P -----—~—-1----——---—-—-1 - —--.-.---.-- - - ————
Ethyl acetate
26 | CHy0 CH,0 CH,0 (CHgCHO | N | 75 |165-168 yiace
hexane
27 | CHs0 CH,0 (CHg.CHO [(CHg,CHO | N | 50 [134135
: Oily
28 | CH40 (CHy}2CHO | (CH3),CHO |(CHy,CHO | N | 66 u
substance

1) Amorphous solid. NMR (8§ ppm in CDCl3): 0.87 (8H, t,J = 7.2 Hz),
1.83 (6H, d, J = 6.0 Hz), 3.85 (3H, s), 3.93 (2H, q, J
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, 5), 7.93 (1H, s), 8.27 (1H, s)
2) NMR (8 ppm in CDCl3): 0.84 (3H, t,J = 7.2 Hz), 1.26-1.45 (18H, m),
3.93 (2H, q,J = 7.2 Hz), 4.02 (3H, s), 4.21 (1H, m), 4.51 (1H, m), 4.56 (1H, m),
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2%

In this method,

compound (1V)

is first

reacted with conpound

(XV) to yield conpound (I- ) The reactlon of compounds (IV) and (XV) is
in the same manner as net:hod” .

oxi di zed to conpound (I-
sane nmanner as nethod J.

carri ed out

LO

Met hod L

: Conpound (1-
2). This OX|d|2|ng reaction is carried out in the

2) is then

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

(2H, q,d

= 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)
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[err]-
met hod,

derivative (I1-3).

sol vent by a conventi onal
and an al cohol
t et rahydr of ur an,
acetonitrile or
of a base s
hydr oxi de,

wat er

S

-10 and5100[err]C.

10

15

20

30

35

di oxane),
acet one.
89 pot assi um car bonate, sodi um carbonate, potassium
_ l'ithiumor an acid such as hydrochloric
acid, sulfuric acid, acetic acid g hydrobromc
or base is used in excess (1.2 to g8
equi val ents for acid) per nol of co
carried out at tenperatures betweert

(e.g.,

dm hydr oxi de or

nmet hanol

wherein the synbols have the sane definitions as above.
conpounds (I-1) and (1-2) are hydrolyzed to carboxylic acid
This hydrolysis is carrd®d out in water or a hydrated
nmet hod. Sai d hydrated sol vent
et hanol ),
N, N- di net hy! f or mam de,

This reaction is carried out

R2

X(1-1)

f®y base,

&
(1-2).

d. Preferably,
2 to 50
This reaction is
pod.er ] C, preferably between

s a mxture of
ether (e.g.,

di met hyl sul f oxi de,

in the presence

Example | p1 po _ _N: R) Yield | Melting | Recrystalliza-
No. (%) | Point(°C) tion Solvent
55 |6-ClLH —@—m ,@N 34 [112-114 |Ethanol
56 |6-CHj H —@ _GN 30 [121-123  |Ethanol
§7 |6-(CHa) -@-m ”@N 40 |133-135 |Ethanol

: =N
58 6, 7-(CH30)2 _@ —NC-J 57 |143-144 Ethanol
/N | Ethyl acetate-
59 6, 7-(CH30)2 —@—CH, —u 43 |139-141 hexane
6,7- | /=N |

’ Hy | =N 68 |154-156 Ethanol

80 | (ocH,CH,0) @ ocH, | —N_| -
OCH, _
61 6, 7-(CH30)2 OCH, : 70 |143-144 Ethanol-hexane
oy | . Dichloromethan
62 |86,7-(CHgO) _Ofocﬁs N 75 160161 | ether
o HO
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Met hod M ° In this method, conmpound (1) wherein rings A and B have an
| sopropoxy substituent is treated with titaniumtetrachloride, tltanl um
trichl pride, boron trichloride, silicont4trachlori
cohver{ t he i sopropoxy group to a hydroxyl group to yelﬂm 4)/
wherei p- rings A and B have a phenolic hydroxyl group l “ﬂﬂﬂlﬂ”ﬂﬂtmm
22 * This reaction.is carried out in an approprtat®e dol ¥ent. #his
solvent is exenplified by carbon tetrachl oride, dichloronethane,:

chlorof orm whatis 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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di €hl oroet hane, 1,1, 2, 2-tetrachl oroethane and acetonitrile and m xt ur es
thereof. The ampunt of titanium tetrachl ogi,de, boron tr| chl oride, sitTcon

can vl ent Mol per | sopropocy. group. Thi s reaction o cd fﬂlﬂﬂ[ﬂﬂﬂﬂﬂﬂ Il

tenperatures between -50 and 100[err] C, preferably between 20 *and
80[err]C. - Compound (1) or a salt thereof as provided by the present

i nvention, exh|b|t| t|-|n ORY ,actiaqn and anii ret anal

aeton. e Eweile: SOHae-orcOHEHDERT (FEpRRS meker st §48 3 adE
experi ment al aﬂmiwgeﬁbfmdpa\)mm«:hfdmms al'rmg,hw\a sadt thereof.t i c syrrpt onms simlar
to those in huma 0

i nvention is of ?ﬁl %ﬁ‘g&éjﬂ%p{ Jelxtaliﬁ 8&d§e%i?hlg§1%géﬁ&3¥%g9&féﬁigoup
orally doseous\methqmregm@mpouaaabtyﬁhen zed in Exanple 2 or 16 at 100 ny/ kg

or inrats orallyjglo L 00
ng/ kg. Wth these %réggsﬁﬁ%%kfoggmﬁém gﬁ%nﬁaﬁsﬁguﬁggﬁﬁ%\%gggon

are appl i cab’lsehﬁdé'oﬁy EFQ3ROT grsalt *s showi ng i nfl ammatory synptons in
the joint. 7.t Thedonifruntbefelaimdonhersid said tiod stibstituensofthé Avdagi on

IR R e A R KT e W
from1 to 100 ng 12 'Iﬂwcomp?dumﬁof caihilawhereinisaid tiosubstifuent ofithie Bhiing
?2; lt ?’ . g o;s ﬁe r%%n?%a %&rﬂtrgvlh?:g ‘r: h@aglohcbf the ﬁgﬁ%ﬁ?npgt pra saItEReRest, Of
13. The compound of claim1 wh1
6,7- dlmethoxy 4-(8,4- dlmethoxyphenyl)-z-(l »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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present mvenH—en—r—s—eleser—n—bed—bel OoW. The results of such a test are also

gi ven bel ow. Acti arpjagai nst rat adjuvant arthritis
Male Lew s ratsTﬂIlI ﬂ ml HHIII CI ea Japan) were sensitized by
i nfracutaneous irnjeétibn ®f V.05 n of Freund s conplete adjuvant (0.5%

‘dead tubercle bacillus cell suspen5|on in liquid paraffin) at the right
hind paw. The test drug (12.5 ng/kg), in suspension in 5% gum arabic, was

dai | d d 1y § 14 bef
Sonci t1vati orhertly YorebTaReRs,A RTAREA RHOCOToC Tk (RPE SRR B (ATHOBYA BT, e
and body welvgm;hvmrag beasterdfledpmingerk camtd Bamedlavieng suabstiteent;oringnd®
per cent body wel ahts 93lifogefl @rtifring SEANurhERCREARERIC Hotp WEich may

det er m ned.
" 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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23. " The results, expressed in mean S.E. for 6 animals in each
group, were conpared and statistically a_nngyzed by Dunnett's test. Level
of significance was set below 5% -As seen"Tn Table 1, the conpound of the

présent invention effectively suppressed paw edema and i npr ]
condition as denonstrated by body weight gain. Table 1 Tl' !ﬂlﬂﬂ'ﬂﬂl“"l“l
* a[’rp s * )

Conpound Percent Swelling Body Weight Gain 1)

No. ) Suppr essi-on (% Rate (% , 1

65* * 5 (0) 2 70* *
21 3 % ok

B 16%
16 66 * @ N (CHQG*NE
=Y (I

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 along with a pharmaceutically acceptable
carrier. ' | _

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

1(0)

| A (CHa)i- N:ID
\ q@!
@l

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 pharmaceutically acceptable
carrier. ' _ .

20. An anti-arthritic agent containing a compound représented by the
general formula:

(O

. . TH
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Exanmpl g 1 :
2-am not 3', 4' - di net hoxy- 4, 5- et hyl enedl oxybenzo- phenone (6.5 g), ethyl
~4-chl oroacet oacetate (3.7 g) and acetic acid (60 m), concentrated sulfuric
acid (3.3 m) was added, followed by stirring at 100[err]C for 3 hours.

ffets.e{jutehﬁageagﬁﬁ?g?# TripiBnlba OGRS CIGRG ehReRTs ReaPRIf erblB
“extracted wi whldhmﬂ)bb%ﬁﬁfﬁﬂﬁﬁd)cﬂpgr io? pitragen-cantaining sasaburatedt er and

dried (MS i |
o beaut oIS Bfekd gﬁiﬁg@ﬁj&&%ﬁ%@ﬁ@gﬁ ﬂlirséix%li @Ehﬁ%% ANEB agﬁ;cg d

el uted with BAY®R P LSDEESRTSS @R 1ntegern represents the

~ chlor onet hyl jritegér 0 6rdi Gfahaltybhl&emﬂéloﬁghchhy% aé@(mbdlhpé.ctdépt@ole |
- carboxylic acid.ethyl ester (5.5 g, 60%, wh was then recrystallized

. from acetonec%rz)'1 feld a colorless grl smatic crystal having a nelti ng poi nt
of 197 to 198[ err2L Use of a compound of the formula (I) as described in clalm 18 in the

manufacture ofan antx-mﬂammatory agent..

dr ug- treated rats 1 Zed comrol rats 1) normal rats -
sensitized contro(“ulﬂﬁmu E -ub*; p<0.01, *; p<0.05 Reference

/

heet Has Been Replaced
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245 EBlenental analysis (for C23H22NO6 ) Cal cul ated: C, 62.24; H,

. 5.00; N, 3.16 Found: C, 61.95: 7 '5:15;=N, 3.01 Reference Exarrpl es 2_
througr' 12 The sane procedure as in Reference Exanple 1 was foll owed
to yielld the conpounds listed in Tables 2 through 3. Reference Exanple 13

To a miixture of 2-amino-4,5,3 ABstraet 6#Tipé¢ Disclosureophenone, et hyl
acetoacetate and acetic acid, concentrated sulfuric acid was added,
foll owed by the sanme treatnent as in Reference Exanple 1, to yield
6, 7- di met hoxy-Alcompound represented by the general formula: :

=Y

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, which serves well as an anti-inflammatory agent, particularly a
therapeutic agent for arthritis. '

(O)x
X —N R
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(3, 4-di met hoxyphenyl ) - 2- met hyl qui nol i ne- 3-carboxylic acid ethyl este‘i&gu; ¥

(83%,- which was then recrystallized from et hanol to yield a CM
prismetic crystal having a nelting poi nt of 147 to 148[err]C
Exampl e 14 To a m xture of

2-am no-4,5,3",4' -tetranet hoxybenzophenopne, propyl acetoacetf ogq’emg ]
acid, concentratd sulfuric acid was added, followed by the dqa treatne

as in Reference Exanple 1, to yield 6, 7-di met hoxy-4-(3, 4- -
di met hoxyphenyl ) - 2- met hyl qui nol i ne- 3- carboxylic acid propyl Lester (79%,
which was t hen recrystgﬂm@ OFeQUIIN AZSTANE DIRIPATTVESr to yiel
colorless prismatic crystal | 3to 155[err]C

Ref erence Exanpl e. 15 TM&%@&&&&DU k‘S

2-amno-4,5,3 ,4' -tetranet hoxybenzophenone butyl acetoacetate and acetic
aci d, concentrat ed sulfuric ac oy dog Bbf)y the same treat nent

as in Reference Exanple 1, to ¥ e v
(3, 4- di met hoxyphenlé)present hplvq,tmtrmi wab&t&scﬁr Iaonyw quinolinsuoyiquinneoline

(53%, which_wgs then.r t a

col orl ess prd@ﬂﬁ?‘i‘“&e & aestgl?/&%%\? k?\mdﬁ "sﬁf&e% \*?Xfl a%CaS{ ?{“ ? Mjﬁ?g Ia'?l&gt

Ref erence Exgamticuldfly a therapeutlc agent for ntls Add.ltmnally, these compouns
and compositions can be used in the diagnosis of such disease states.

BACKGROUND OF THE INVENTION

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

Rheumatoid arthrms, also called chronic rheumatism, in particular, is
a chronic multiple arthritis characterized by inflammatory changes in the
synovial 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.

Traditionally, these forms of arthritis have been chemotherapeutically
treated with various agents, including steroids such as cortisone and other
adrenoi:ortical 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

reactions, a\fl\'re_rse reactions hampering the drug’s long-term use, lack of

-sufficient efficacy and a failure to be effective against already-occurring
arthritis. _

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

“include the 2-dimethylaminomethyl derivative and 2-morpholinomethyl

FREVE SHeeT
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A m xture of 6, 7-di nmethoxy-4-(3, 4-di net hoxyphenyl) - 2-
nmet hyl qui nol i ne- 3-carboxylic acid ethyl ester (411 ny),
(214 ng), 2,2'-azobis(isobutyronitrile) (10 ng) and car OREFMGMMffoﬁHEH

(10 25 m ) fwds
|W§$§T%ﬁﬂd r

refluxing conditions for 5 hours. The-rgaction m xture
y/v) to

ot (N

water and dried (MgSOX), after which the solvent was difs
reduced pressure. The residue was subjected to silica g

chromat ography and eluted with chl orof ormethyl acetatej](10: 1,
yi el d 2-bromonet hyl - 6, 7- di met hoxy- 4- (3, 4- di met hoxyphenyl

gfgf’n"xy' L c ASlhbhYdestibed (28 By HineaBd) VIighpnas d R 755C ant @hle' ged
, alkylammomethquumohne 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-pbeny1quinazoline 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 ah 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
anti-inflammatory agent containing a quinoline or quinazoline derivative.

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

_ descnptlon

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//ir;vesfigations based on this finding, and
developed the present 1nventmn

Accordingly, the present mventlon relates to:

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

Ox
kr(Csz N:R)
@. =Y .
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

M



et hyl acetate-hexane to yield a colorless prismatic crystal having a
melting point of 135 to 136[err]C Elenmental analysis (for
Cerr]Herr]NJerr]Br): Cal cul ated: C, 56.34; H, 4.93; : -
Found: C, 55.98; H 5.23; N, 2.62 Reference Exanple 17 H %@WT SHEET
procedure as in Reference Exanple 16 was followed to yield : '
2- br omonet hyl - 6, 7- di et hoxy- 4- (3, 4- di met hoxyphenyl ) quinoli pe{ 03 0CT 1004
carboxylic acid propyl ester (48%, which was then recrystall{zed from
ethyl acetate-isopropyl ether to yield a colorless prismatif crystal navin
a nelting point of 144 to 145[err]C Elenmental analysis (fo

CerrJ]Herr]NdJerr]Br): Calculated: C, 57.15; H 5.20; N, 2.78
Found: C, 56.75; H, 5.30; N, 2.68 Reference Exanple 18 The sane

procedur e dseterodpeliegroup vihizhpheyllfe swlsstitited fex] eashydfaiings A and B may
b . P . o iy . Sdslgasnhe
car ngmec r%%:‘feds‘%ﬁﬁi es%:;}ri %&%&t\%ﬁﬁﬁ\?\%@ﬁen )rlegyglgﬂz{i:ﬁ%ﬁ)zrg%eqt}so{fh%t hyl

acet at e- et Hateges Qo] ore gadk shexeos; pri smatic crystal having a nel ting point
of

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

g zgrcc:Hz)r N:ID

=Y M

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 0 or 1, or a salt thereof; by reacting a compound represented by

general formula (IT):
(O)x
ZANS (CH2)s—Q

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

@NH- . (1) -

wherein ring R has the same definition as above, and

(8) an anti-inflammatory agent containing a compound represented by
general formula (I):



160 to 161[err]C. Elenental analysis (for Clerr]Herr]NJerr]Br):
Cal cul ated: C/57.92; H, 5.44; N, 2.70 Found: C, 57. 96;
2.50 Reference Exanple 19 A mxture of

2-chl or onet hyl - 6, 7- di met hoxy- 4- (3, 4- di net hoxyphenyl ) qui nol j

aci d et hyl

nmet hanol (40 m ) was stirred under

26

ester (3.0 g), m chloroperbanzoic acid (85% 2.

()

@ £:§(<CHz)r N@
g

m

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 detail with typical
examples thereof,

DETATLED DESCRIPTION OF THE INVENTION

With respect fo general formulas'(I) and (III), the nitrogen-containing
unsaturated heterocyclic group for ring R, whlch may be substituted for, is
exemplified by unsaturated heterocyclic nngs containing 1 or more nitrogen
atoms, preferably 1 to 4 nitrogen atoms as ting component atoms, Preferable
unsaturated heterocyclic groups mclude 5-membered nitrogen-containing
unsaturated heterocyclic groups such as umdazol-l-yl, pyrazol-1-yl, 1,2,4-
tnazol-l-yl 1,2,4-triazol-4-yl, 1,2 3-tnazol-1-yl 1,2,8-triazol-2-yl, pyrrol—l—yl

~ and tetrazol-1-yl, 2-pyrrolin-1-yl, 8-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., benzimidazol-1-yl, indol-1-yl, 1H-indazol-1-yl, benzotriazol-1-yl,

benzotnazol-z-yl isoindol-2-y], 7-pur1ny1 1H-pyrrolo(1,2-b](1,2,4]triazol-1-y1,
1,8a-dihydroimidazo[1,2-a]Jpyridin-1-yl, 1,8a-dihydro[1,2 4]tr1azol_o[1 5-
a]pyridin-1-yl, 8,3a-dihydro[1,2,4]triazolo[1,5-a]pyrimidin-3-yl, 1,8a-
dihydroimidazo[1,2-a]pyrimidin-1-yl, 1H-pyrazolo[4,3-dJoxazol-1-yl, 4H-
imidazo[4,5-d]thiazol-4-yl etc.) and also include 6-membered nitrogen-
containg unsaturated heterocyclic groups such as 1,4-dihydropyridin-1-yl,
1,2-dihydropyridin-1-yl.- These unsaturated heterocyclic groups may have 1
to 3 substituents at any positions thereon. These substituents are exemplified
by aliphatic chain hydrocarbon groups, alicyclic hydrocarbon groups, aryl




refluxing conditions for 2 hours. The reaction m xture v!a&m stilled
reduced pressure to renove the solvent. The residue was p(ﬂgpggb_

chl oroform The chloroform | ayer was washed with water 2 ' %ldﬁﬁT
after which the solvent was distilled off under reducedjpfjessure. The
-residue was subjected to silica -gel cal gma chronatography arﬂiaeﬂm'fqyb,w h
chl oroformethyl acetate (6:4, v/v) to yield
2-chl oronet hyl - 6, 7- di met hoxy-4- (3, 4-di met hoxyphenyl ) qu noI i ne-3-carteyl i c
acid ethyl ester 1-oxide (2.0 g, 65%, which was then r L.zed fro
acetone-isopropyl ether to yield a colorless prismatic crystal having a
melting point of 193 to 194[err]C. El enmental analysis (for

Cerr]H errgm rgromatic heterczydid greups.cnopeammatic keterocyelia gggups,

Found: C, n'imﬁ;@%ztrb' 3uPs, aIBFﬁ fﬁﬂﬁ% »EK?E%%. 22 substituted forfragglur e
non
Fru

P 2- tramet h
chi or oacet ograups &7z eﬁ:{%ﬁyn%ﬁogﬁ R ﬁyﬁﬁpisyﬁﬂoe@s?%amha@aé’d&eed

fol | owed by _stidtited for, 10l egrohsf which hnaysbe Babsti¢nted dor rand waebowyl
pour ed over S\iat er Wg"g‘.}é& C tsh chl oroform The chloroform | ayer was
washed wi t hgv@HRSW E %ﬁ\)glg er]) after which_the _solvent_ was
distilled of f. TBachediphatioebat jelroearhon grqupsainpdnde dingar or branched
chr omat ogr apﬂéh&f’% ﬂdg&@;&bw Frotis ¥uoh UsMEYT ¥t odsL R RraABE; thos¥/akvihg 1

ield 2-chl &
d to 10 car on atoms, alkenyl groups, preferably those having 2 to 10 carbon

atoms, and alkynyl groups. '

Preferable alkyl groups inc_:lud:e methyl, ethyl, propyl, isopropyl, butyl,
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, 'l-propenyl,
2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 3-
methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-
3-pentenyl, 1-hexenyl, 2-hexenyl, 8-hexenyl, 4-hexenyl and 5-hexenyl.

Preferable alkynyl groups include ethynyl, 1-propynyl, 2-propynyl, 1-
butynyl, 2-butynyl, 8-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, Dbicyclo{8.2.1]Joctyl, bicyclo[3.2.2]nonyl,
‘bicyclo[3.3.11nonyl, bicyclo[4.2-I]fionyl-and bicyclo[4.3.1]decyl.

' Preferable cycioalkenyl groups include 2-cyclopenten-1-yl, 3-
cyclopenten-1-yl, 2-cyclohexen-1-yl and 3-cyclohexen-1-yl.

Preferable cycloa'lkadienyl. 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.

3
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di met hoxy- 4- (3, 4- di net hoxyphenyl ) qui nazoline (4.9 g, 52% Miich was then
recrystallized fromacetone to yield a colorless prlsnatlﬁEthn‘; TRk, &
melting point of 183 to 184[err]C. Reference Exanple 2
of 2-am no-4,5, 3,4 -tetranmet hoxybenzophenone (50.0 g), ,
acid diethyl ester (35.0 g) and acetic aci-d (400 m), &Ka'ﬁga rfc
acid (1.5 nl) was added, followed by stirring at 100[erfr]%

resi due was poured over water, neutralized with a saturalct—aee i gm
hydr ogen car bonat e sql ution and then extracted with chlorofarm The —
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oxadiazolyl, 1,3,4- oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4~triazolyl, tetrazolyl,
pyridyl, pyridazinyi, pyrimidinyl, pyrazinyl and triazinyl, and aromatic
condensed heterocyclic groups such as benzofuranyl, isobenzofuranyl,
benzo[blthienyl, indolyl, isoindolyl, 1H-indazolyl, benzimidazolyl,
benzoxzazolyl, 1,2-benzisoxazolyl, benzothiazolyl, 1,2-benzisothiazolyl, 1H-
benzotriazolyl, quinolyl, isoquinolyl, ¢cinnolinyl, quinazolinyl, quinoxalinyl,
phthalazinyi, naphthylizinyl, purinyl, pteridinyl, carbazolyl, a-carbolinyl, B-
carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxthinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl,
pyrrolo(1,2-blpyridazinyl, pyrazolo[1,5-alpyridyl, imidazo[1,2-a]pyridyl,
imidazo[1,5-a]pyridyl, imidazo[1,2-b]pyridazinyl, imidazo[1,2-a]pyrimidinyl,
1,2,4-triazolo[4,3-alpyridyl and 1,2,4-triazolo[4,3-blpyridazinyl.

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

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

Such amino groups include amino groups (-NHg 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-

, phenylammo, acetylamino, propionylamino, benzoylamine etc.).

Such acyl groups include formyl 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],
butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, heptanoyl,
octanoyl, cyclobutanoyl, cyclopentanoyl, cyclohexanoyl, cyclohep'tanoyl,
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



27 3- et hoxycar bonyl qui nol i ne-2-acetic acid ethyl ester . 3% as a
colorless prismatic crystal having a nelting point of 146 12 ,
Ref erence Exarrpl e 22 To a m xture of

rret hyl ester (23 m ), powdered al um rum chl orlde (5.3 g
followed by stirring at 100[err]C for 2.5 hours. The reg
poured over water and extracted with ethyl acet ate The e

was washed with water nd d

distilled atyloxyn@s P”é% BRar §=st%%“@%1§&’%§@¢ Xf
gh; on'glt og [ hyamsaltmng:d(a/.\gt, rmleehemfé etthpkyafamgnxy( Zisapmﬂwjé,t bugpxyd
ester (4.41 %ﬁ' i ﬁ%\/ﬁg Een ‘%{ec’g‘v P@ﬁel%ed %?om IS ﬁb ﬁ{# to
yield a cohexyk:grsr rh@@(ﬁ)’ xarr;n@ménomw ohutaxly; icglapsnEeXIb 031 2 F—E.V oxy
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and 2-but agﬁg as a lyloxy, cro{y oxy, 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). Said aryloxy is
exemplified by phenoxy and 4-chlorophenoxy.

Such thiol groups include the thiol group and thiol groups having an
appropriate substitueht,- particularly a substituent for use as a thisl group
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,
nonylthio, cyclobutylthio, cyclopentylthio, cyclohexylthio). Said aralkylthio
is exemplified by phenyl-Cj.4 alkylthios (e.g., benzylthio, phenethylthio).
Said acylthio is preferably an alkanoylthio having 2 to 4 carbon atoms (e g.,
acetylthio, propionylthio, n-butyrylthio, 1sobutyrylth10)

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
e'xemplified 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 ha-'vihg 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 aliphatic chain hydrocarbon groups, e.licyclic
hydrocarbon groups, aryl groups, heterocyclic greups and others may each

aﬁx%av g



at 80[err]C for 1 hour, after which 2-chl oronethyl -6, 7-di
di met hoxyphenyl ) qui nol i ne- 3-carboxylic acid ethyl ester (
followed by stirring at 80[err]C for 12 hours. The reacti ¢n sRiZ &was
concentrat ed under reduced pressure, and the residue was po red OVET~
and then extracted with ethyl acetate.. The. ethyl acetatefl g

wth water and dried (MgSO err]), after which the solven
under reduced pressure. The residue was subjected to sillca ge
chr omat ogr aphy and eluted with chloroformethyl acetate
- 6, 7-di net hoxy- 4- (3, 4-di net hoxyphenyl ) - 2- |odonethquU|noI|ne 3-
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for 1 hour 4 .¥pbfdugs? carBimoyBgrolifise ™ S5 6xib-Bifbeki Bited fakbaegl BYoups, N,N-
di-substituted carbamoy! 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, nifro 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 groﬁps having 1 to 6 carbon atoms, such as
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, 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. Seid alkyl group is
preferably a lower alkyl group having 1 to 6 carbon atoms. Such preferable
aralkyl groups include benzyl, phenethyl, 3-phenylpropyl, (1-
naphthyl)methyl and (2-naphthyl)methyl, with preference given to benzyl,
phenetyl and others. '

' With respect'; to general formule (II), the leaving group for Q is
exemplified 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 which

P oxy4(3 4- -



28 stirring for 30 nore mnutes. After the insoluble s:lﬁ&%m@@
off, the filtrate was concentrated under reduced pressurej
subj ected to silica gel colum chromatography and el ut ed jw
chl orof orm et hyl acetate (1:1, v/v) to yield

6, 7- di met hoxy- 4- (3, 4- di met hoxyphenyl ) - 2-{ 2- hydr oxyet hyl )
qui nol i ne- 3-carboxylic acid ethyl ester él 75 g, 33%,
recrystallized fromethyl acetate-hexane to y|eId a color
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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 hydroxzyl
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—Butoxy, pentoxy,
isopentoxy, neopentoxy, hexyloxy, heptyloxy, nonyloxy, cyclobutoxy,
cyclopentoxy, cyclohexyloxy). Said alkenyloxy is exemplified by alkenyloxys
having 1 to 10 carbon atoms such as allyloxy, crotyloxy, 2-pentenyloxy, 3-
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, isobutyryloxzy).
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 substituent, particularly a substituent used as
a thiol group protecting group, such as alkylthio, aralkylthio and acylthio.
Said alkyithio 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 (-NH3 groups) substituted for by 1 or 2 of alkyl groups having 1 to 10



qui nol i ne- 3-carboxylic acid ethyl ester (1.7 g) in benze eRE
tenperature. After stirring at 80[err]C for 1 hour, the f
was poured over ice water, neutralized with a sat ur at ed fag
sodi um hydrogen carbonate and then extracted with chl or{
chlorof orm | ayer was washed with water jgnd- then dried (
whi ch the solvent was distilled off. The residue was sybj ect ed
gel colum chromat ography and eluted with chI oroformet 8
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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). 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 having 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 substituehts 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 present on
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-(CH2);-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




concentrated. The residual oily substance was subjected to qw
col um chromat ography and eluted with ethyl acetate-netharjol
yield 4- (1-imdazolyl)butyric acid benzyl ester (7.3 g,
subst ance. 2
([err] ppmin CDCl[err]): 2.11 (2H, m3112-34 (2H, t, J =
t, J =6.8 H), 512 (2H, s), 6.87 (1H s), 7.05 (1H s)

Ref erence Exanple 34 The sane procedure as in Refefenge Exarrple
was followed to yleld (1,2,4-trjazol ; ¥ IRIE)IC acid enz ~
(yiel d 88%ggids,d 145 W%@ngawcgmds and sa ts’ with basic or aci ino aciaE:

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,
picoline, ethanolamine, diethanolamine, triethanolamine, dlcyclohexyla.tmne

and N,N’-dibenzylethylenediamine. Preferable salts with inorganic acid
include salts with hydrochloric acid, hydrobromic ac1d 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, -
benzenesulfonic 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 aidé, 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,
hydroxypropylmethy! cellulose and polyvinylpyrrolidone., Preferable
disintegrating agents include starch, carboxymethyl cellulose,
carboxymethyl cellulose calcium, crosscalmellose sodium and carboxymethyl
starch sodium. Preferable solvents include water for injectioﬁ, alcohol,
propylene glycol, macrogol, sesame oil and corn oil. Preferable dissolution
aids include polyethylene glycol, propylene glycol, D-mannitol, benzyl



VR ([err] ppmin CDCl[err]): 2.14-2.42 (4H, m), 4.24 (2H [ REP " g
5.13 (2H, s), 7.30-7.43 (5” m, 7.94 (1|(4, s)@7.99 (1|(4,H)tREPﬂAGEWm Shte

Exanpl e 35 The sane procedure as in Reference Exanplie {33 ol | ongd
to yield 5-(1-imdazolyl)valeric acid benzyl ester as agp i Iy g&épin%b
reaction of 5- bronovaleric acid benzylizster and i m dazolfe NVR :
([err] ppmin CDCl[err]): 1.55-1.90 (4H, m, 2.38 (2H t, = 6.8 Hz),

(2H, t, J =7.0 Hz), 5.11 (2H, s), 6.87 (1H, s)705(1H .

(5H, m, 7.94 (1H, s), 7.99 (1H, s) Reference Exanp .xture
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benzyl est efolyRnglahRiokol, cpolyyinygyceadidone, 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
- Ok HN:ID O

. (CH2)sN R
' =Y

A |
an R : @

wherein the symbols have the same definitions as above.

In this method, compound (II) is reacted with compound (I]I) 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
aromatic 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 (II) and (ITI) is carried out in the presence
of an appropriate base exemplified by alkali metal salts such as sodium
hydroxide, potassium carbonate, sodium carbonate and sodium hydrogen
carbonate, amines such as pyridine, triethylamine and N,N-dimethylaniline,



In the sane manner as in Reference Exanple 36.to yield 4-(1 trlazol
yl )butyric acid, which was then recrystallized from et hanol D

colorless prismatic crystal having a nelting point of 137.
Ref erence Exanpl e 38 5-(1-Inidazolyl)valeric acid bgntyl
catalytically reduced in the same nmanner £3 in Reference B
yield 5-(1-imidazolyl)valeric acid, which Was then recrystfal
2l ting po
Tesgdages used is

ethanol to yield a colorless prismatic crystal having a
157 to 158 eriddfum hydride and potassium hydride. The amount o

preferably about 1 to 5 mol per mol of compound (TI). 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 ordinery
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

Q-CH,COCH-G
W)

-

S

wherein. G’ represents an esterified carboxyl group; the symbols have the
same, deﬁmtxons as above.. The. estenfied carboxyl group for. G .isexemplified
by the same esterified carboxyl groups specified for G.above,

. In this.method, 2-aminobenzophenone 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
solventis exemphﬁed by aromatic hydrocarbons such asbenzetle; toluene and

. xylene, thers such as dloxa.ue tetrahydrofuran and dlmethoxyethane N N-
dlmethylformamlde, d1methylsulfox1de, chloroform dlchloromethane 1 2-
dlchloroethane, 1 1 ) ,2- tetrachloroethane and ‘acetic acld The reactmn of
'com’oounds Iv) and (V)is ca.rned out in the presence of an appropnate acid . o
such as a Levns ac1d stich as alumnum chlonde or zmc chlonde or sulfunc S
,'acld or tr1ﬂuoroacet1c acid. The amount of these.acids.used. about 0.01 - 2.0 S

" mpl, preferably about 0.05 to 0 5 mol per mol of compound (IV) Thxs reactlon
is carried out.at temperatures normally between 20 and 900°C, preferably
between about 30 .and 150°C Reactlon tune is 0 5, to 20 hours, preferably 1 to
10 hours




Ref erence Exanpl e 39 To a suspension of 4-(1-im dazolly
(0.5 g) in tetrahydrofuran (35 nl), 1,1'-carbonyl diinidazolfe
added, followed by stirring.at roomtenperature for 6 hourg.
magnesi um salt of mal oni c aci d nonoet hyl ester -
[MJ(OCOCH err]COOC[ err]H err] (1.02 g)iwas added, the m xt
at roomtenperature for 18 nore hours. After the reaction jm &

concentrat ed under reduced pressure, the residue was diss@lved in
di chl oronet hane. The di chl or omet hane | ayer was washed w t h watrer-esd.dri ed

SOerr]), after which the solvent, was distilled off. The.residyal oil
gll\J/gsg ance] \)Nas sGompaund (15-19ithus phjainedss I eéﬁ?]@ﬁﬁé}@&daﬁbwﬁﬁﬁz’lyekﬁf’ga‘l vm'yth

chl gr OI ﬁr l“iﬂ@“a{ﬂ@ﬂ?%e g@aﬂiogﬁﬂﬂ ﬁ@ri\fi&!tfbrﬁ-dtﬂc’d;[ risdezrdindry 3oncentratiow, c
acid e est er . as an oi sybstance.._ .. - {k er.k m
in cDC [ng?I)‘?enf?ééo? 3‘1%?‘1"11', r%éu_ce?. Hreﬁfblfél»z? §e?gﬁ,"%ﬂ?‘f“‘é‘.‘*sé”(@ﬁgﬁ%m%ngpa. 6
Hz), 3.41 tedryskallizdtion, fedissolutionand chrepyatograghy2H, q, J = 7.4 Hz), 6.91
(1H, s), 73@5#1&&? s), 7.46 (1H, s) Reference Exanple 40 The sane

e

pr ocedur e ference Exanple 39 was followed to yield
6-(1,2,4-triazol -1z H3- 0xohex ' id ethyl este an oily
substance, from @& (X 2,4-tri azo??%%uc?yri c a @{3NI\/R ([err] ppmin
CDCl [err]): 1.283 0J =7.2HNY 2 19 (2H, 9G.(2H,
awv) (VID
CHqBr

N-bromosuccinimide

Y

(I1-2)

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-dichlorocethane 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 ébmpound (VI). 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 ordinary concentration,



t, J =6.6 H), 3.43 (2H, s), 4.19 (2H q, J 7.2 Hz), 4.2
Hz), 7.94 (1H, s), 8.07 (1H, s) Reference Exanple 41

procedure as in Reference Exanple 39 was followed to yield
7-(1-im dazol yl)-3-oxoheptanoic acid ethyl ester, as an oi
from5- (1-imdazolyl)valeric acid. . 15 -NVR ([err] ppmifn
1.27 (3H, t, J =7.4 Hz), 1.50-1.90 (4H, m, 2.58 (2H, t,
(2H, s), 3.95 (2H, t, J =7.0 Hz), 4.19 (2H, q, J =7.4 H
7.06 (1H, s), 7.47 (1H s) Reference Exanple 42 Thr
as in Reference Exanple 1 was followed to yield 2-
chl or onet hyl - 6, 7- di met hoxy- 4- ( 4- net hoxy- 3- propoxyphenyl)qU|noI|ne 3-

concentration under reduced pressure, solvent extraction, crystallization,

recrystallization, redissolution and chromatography.
Method D

Hy Q-CH2CN ' N§(CH2—Q,
20 | (VIID) . @

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 cut 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 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.



31 carboxylic acid ethyl ester which was then recrystallized from
ethanol to yield a colorless prismatic crystal having A g& g p0| nt of
126 to 128[err]C. Reference Exanple 43 To a Py

6, 7- di met hoxy- 4- (3, 4- di met hoxyphenyl ) qui nazol i ne- 2-
ester(4.0 g), sodium borohydride (1.9 ggand tetrahyrftg '
nmet hanol (15 m ) was added dropw se under continuouy rleflu Oap
refluxing for 2 hours. The reaction mxture was poufed I TQ_wat
extracted with ethyl acetate. The ethyl acetate | ayers=y Stre
water, dried (MJS4) and concentrated under reduced presSti

6, 7- di met hoMethod & 1- dj met hoxyphenyl ) - 2- (2- hydroxyet hyl) qu 2ql |
g, 81%. Recrystalliza n fromethyl acetate gave a col orl ess need
crystal having a ¢ 2point of 165 to 166[err e e dfbnce Exanpl e 44
The sane procedur sl | BoRef erence E@HyENe 25 |l qwed to yield

av Ix)

YCHzBI‘
N-bromosuccinimide . ~ZN

g

(11-4)

wherein the symbols have the same definitions as above.

In this method, 2-aminobenzophenone derivative (IV) is reacted with
acetonitrile to yield 2-methylquinazoline derivative (IX), which is then
brominated to 2-bromomethylquinazoline derivative (IT-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 pufification such as ordinary
concentration, concentration under reduced pressure, solvent extraction,
crystéllization, recrystallization, redissolution and chromatography.

Method F

NHz G’-CH,CN NYCHz—G’
@ 0 X > @ P

g | NG

wherein the symbols have the same definitions as above.



2- (2-bronoet hyl ) -6, 7-di net hoxy- 4- (3, 4-di met hoxyphenyl ) qui nazol i ne, which
was then recrystallized fromethyl acetate to yield a colorlg

crystal having a nelting point of 166 to 167[err]C  Exanpl ¢
sodi um hydri de (60% 0.323 g) was added to a solution of 2-
(0.776 g) in NN-dinmethylformam de (30.my,_followed by sti
tenperature for 15 m nutes. Then 2-chl oronet hyl -6, 7-

(3.0 g was added. After stirring at 80[err]C for 1 hour,
m xture was poured over water, and the separating crystal w
5 e et hoxy 4. t8Fs B08 S abibbenz Sthen i Geriive! @Y 1§ 'rEacted Wit
di met hoxyphegahdaceticacid hster dediaativelX) tortield quinazolinealedivativotXl)i Thaci d

ethyl ester sbdufordof Eioctnad A9 IR, BE | SPILOGE Y e BAMENLANTE 4J N0

point of 16 4[ err]c. anpl es hr ou e sane procedure
as in Exanphmthod/% followed to yield the conpounds listed in Tables 5 and
6. Quinazoline derivative (XI) 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.

Method G
@ NHg G-CHCOCH,-G' N CH2 @
0 Xm @
L / \Gu
av (XIIN)

wherein the symbols have the same definitions as above.

In this method, 2-amincbenzophenone derivative (IV) is reacted with
acetonedicarboxylic acid ester derivative (XII) to yield'quinoline derivative
(XIO). The reaction of compounds (IV) and (XII) is carried out in the same
manner asmethod B. - .

_ Quinoline derivative (XIII) thus obtained can be isolated and purified
by known means of separation and purification such as ordinary
concentration, concentration under reduced pressure, solvent extraction,
crystallizgtion, recrystallization, redissolution and chromatography.

Method H

'

g

XIv)

Y

' CHy-CH2,0H
(XI)
Reduction @ Q(

(XI10)



32 Exanpl e 12 O ly sodium hydride (60% 0.044 g) wdsRgag
solution of imdazole (0.075 g) in N, N-dinethylformam de (b m
by stirring at roomtenperature for 15 mnutes. Then

2- (2- bronoet hyl ) -6, 7-di net hoxy- 4- (3, 4-

di met hoxyphenyl ) qui nol i ne- 3- car boxylic %ci_d et hyl ester
After stirriing at 80[err]C for 1 hour, ]'the reaction m xt
wat er and extracted with ethyl acetate. The ethyl acetate
with water and then dried (MJSQ4), after which the solvent was d
of f. The residue was subjected to silica gel columm chromat ography and
eluted with ethyl acetate-nmethanol (10:1, v/v) to yield 2-[2-(1

-i mi dazol YLYJ feth ¥ 'Orepresents a nitrogen atom or C-G’; the symbols have the same
di met hoxy-4-1(3,.4- di rreta&gxgphenyl ) qui nol i ne- 3-carboxylic acid ethyl ester
(0.295 g, LGRS B8 2R9¥°t hen recrystal | i zed from ethyl acetat e-hexane to

In this method, compounds (XI) and (XIII) 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
(XII) 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
rhodium, 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 te;trachloride,'dichloromethane, 1,2-
dichloroethane and 1,1,2,2-tetrachloroethane, ethers such as diethyl ether,
tetrahydrofuran and dioxane, 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. Thisreaction 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 I

N\{CHQ-CH20H

QI
g

x1v)

Y




yield a colorless prismatic crystal having a nelting point

174[err]C. Exanples 13 through 15 The sane procedursg
12 was followed to yield the conpounds listed in Table 6.
O ly sodium hydride (60% 0.323 g) was added to a solutio
triazole (0.558 g) in N, hkdlnethylforriyy de (30 m), follpw
at room tenperature for 15 m nutes 2-chl or onet hyl -

(3, 4-di net hoxyphenyl ) qui nol i ne-3-carboxylic acid ethyl eS$
added. After stirring at 80[err]C for 1 hour, the reaction mx

d t t ed th et tate, Th t hyl [ A6
Pos vashed W eirDRR Py Rhals Rare Ww‘?é&ﬁaﬁgga?ﬁ@b ¥ ch the sol vent was
distilled of f. ThehismethedyesmpobipnddiXdV)tis reatiedawifhl a delogenating agent
chrormt 0gr apNy o8 nﬂd’ch?éj aPehl t51RIPLOHNFLURANGNS). (Fikrdrablé Halbfendifhd

6, 7-d h
di met ;,gityp;g% or- f(hms Purpese inelude thiopyhhlpgidenend phosphargnicibramide:. d

ethyl esteryhin’suth Balgenitind aprats hae ﬁ@@d V&SR pbuAQA(IIRMwdleh¥in @ et at e-
hexane 10 Y4 fesnd CB'ré’zLEES?s R L Yot o B0 IR 2%, oLt of 176
to 177C orine or e propriate
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 sulfonylating agents are
used, compound (II-5) wherein Q is mesyloxy, tosyloxy or benzenesulfonyloxzy,
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). Itis possible to produce compound (II-5) wherein Q isiodine
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
ar-u” | (S)k (CHahr
. IQ
- a2 Oxidation @ §]/,
a-3) - ZY
(1-4)
(II-5) K :
ar-6)

wherein the symbols have the same definitions as above.
In this method, compounds (I-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



Exampl e 17 From the second fraction in the colum chropfa
Exanpl e 16 was obt ai ned

6, 7- di met hoxy- 4- (3, 4- di net hoxyphenyl )-2-(1, 2,4-triazol - 4-
33 ylmethyl)quinoline-3-carboxylic acid ethyl ester (0.0/
was then recrystallized fromethyl acetgpe=hexane to yielfd a
prismatic crystal having a nelting point of 226 to 227[er

compound (II-6). This oxidation is carried out in the presence of an oxidizi
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,
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, preferably 1 to 3 equivalent mol per mol of
compound (I-1), (II-2), (II-3), (II-4) or (II-5). Reaction temperature is between
-10 and 150°C, preferably between about 0 and 100°C, reaction time being
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,
solvent extraction, crystallization, recrystallization, redissolution and
chromatography. _ _ .

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

NH;  ACH- N:ID
@ 20 @T-(CHg)n-CQCHg-G' @ P |
) xv) 4 _

(Iv)

Oxidation

wherein the symbols have the same definitions as above.



carboxylic acid ethyl ester, which was then recrystallized.
acetate- hexane to yield a colorless prismatic crystal havyng 3
point of 150 to 151[err]C. Exanple 19 Fromthe secghd fras

t he col unm chromat ography in Exanple 18 was obtained
6, 7- di net hoxy- 4- (4- net hoxyphenyl ) -2- (1, 2,,4-tri azol -

yl met hyl ) qui nol i ne- 3-car boxylic acid eth§1 ester, mhlch was
recrystallized fromethyl acetate-hexane to y|eId a col orts
crystal having a melting point of 218 to 219[err]C.  Exanpl es®

The sane procedure as in Exanple 12 was followed to yield the conpe
listed in Table 7. Exanple 29 To a solution of

6, 7- di met hoxy- 4- (4- opropoxy 3-meth henyl ) - 2- .

(1,2, 4-triazol - ﬁry i WpEherh GomrpoRAc LR scHyati reagtedwithgempered (K38t )
in dichl Oroypélaéa Tp(oanrai(Ll)1 mummdmmwunﬂs (V) @lde(R V) i dadpiednyusnas
added at O[Grﬁ4&$ |1 owed igng at the sanme tenperature for 6 hours.

The reacti ol 0?1‘%/%15 over vvater and extracted with chl orof orm
The Compound (I-2) is then ox1dlzed to compound (I-2). This oxidizing

reaction is carried out in the same manner as method J.

Method L
(O)k

" oD
qg®

-1 Hydrolysis ' /\COOH

(1-2) ' o @

(I-3)

wherein the symbols have the same definitions as above.

In this method, compounds (I-1) and (I-2) are hydrolyzed to carboi:ylic
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, dimethylsulfoxide, 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 acid, 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

. (1-2). This reaction is carried out at temperatures between -20 and 150°C,
preferably between -10 and 100°C. :

Method M )

In this method, compound (I) wherein rings A and B have an isof)ropoxy
substituent is treated with titanium tetrachloride, titanium trichloride, boron
trichloride, silicon tetrachloride or the like to convert the isopropoxy group to
a hydroxyl group to yield compound (I-4) wherein rings A and B have a
phenolic hydroxyl group as a substituent.



chl orof orm | ayer was washed by sequential additions of a sat
sodi um hydrogen carbonate solution and water and then drie
after which the solvent was distilled off. The residual oi
subj ected to silica gel colum chromatography and el uted
acetate-chloroform (3:2, v/v) to yield 22

6, 7- di met hoxy- 4- (4- hydr oxy- 3- net hoxyphenyl ) -2-(1, 2, 4-
triazol -1-yl met hyl ) qui nol i ne-3-carboxylic acid ethyl ester (24.5
which was then recrystallized fromethyl acetate-hexane having a nel Y
poi nt of 176 to 'ﬂﬁig[r%%@ign is carried out in an appropriate solvent. This solvent 8
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 etc. 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
toxicify; 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 to 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 adults, and this daily dose may be
administered in 1 to 3 portions.

A method of testing the pharmacologic action of compound (I) of the
present invention is described below. The results of such a test 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 suspénsion in 5% gum arabic, was once daily
administered 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.



NVR ([err] ppmin CDCl[err]): 0.88 (3H, t, J =7.2 Hz), 3.8
(3Hs), 3.96 (2H, q, J = 7.2 Hz), 4.05 (3H, s), 5.73 (2H, ¢
broad s), 6.80- 7.06 (4H m, 7.42 (1H, s), 7.94 (1H s),
Exanpl es 30 through 32 The sane procedure as in Exa
followed to yield the conpounds |isted gg Table 8. Exanyl
solution of 4-(3,4-diisopropoxyphenyl)-6;7-di net hoxy- 2- (l
triazol - 1-yl met hyl ) qui nol i ne- 3-carboxylic acid ethyl ester
di chl oronethane (2.5 m), titaniumtetrachloride (TiCJ[err]) (228

added at 0OC, followed by stirring -at the sane tenperature for 6 hourSsJh£
reaction m xtur eTh@sesudty, edp ﬁéé%éd\iﬂhﬁdarﬁﬂxs 8 fore6 haimads im &tdhogmhan merdhe

o Gt O SR D Sty BT AR ey

whi ch t he swhyseitbelaw GfostAs Sexh n:f Tablﬂqb, thesiotupound pgltlmjpmsgn invention
b d
§E| Jofgﬁ gr rr: g{%#‘}ag ?gé%l%? élgrbiﬁy ?t{@:{aggé Pgﬂfnﬁﬂﬁléﬂ HS{E&!&M& Rondition as

4- (3, 4- di hydsreg 2(124tr|azol
- yl'nethyl) qui nol i ne 3 carboxyllc acid ethyl -ester (20.0 ng, 219% having a

| t t.of 122 to 124 C.
mel ting pOI".[r‘]ablgl' o] [err]

Compound Percent Swelling Body Weight Gain 1)
" (Example No.) Suppression (%) Rate (%)
T T T e 5
2 T0%:% 21
3 55%% 16*
16 66%%* 203

. - apn ’ l
1 drurmg geated_ rgtrzls gegglglzed glqntro rats <1 0 0(%)

ok b<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 (MgSOy), 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 (7:3, 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 prismatic crystal having a melting point of 197 to
198°C.



NVR ([err] ppmin CDCl[err]): 0.78 (3H, t, J =7.0 Hz), 3.78 3. 86
(2H, 9, J = 7.0 Hz), 4.00 (3H, s), 571 (2H, s), 6. , :
6.68-6.79 (2H, m, 6.92 (1H s), 6.97 (1H d, J = 8.0 Hz),
7.95 (1H, s), 8.35 (1H, s), 8.70 (1H, broads) Exanple 34
solution of 4-(3,4-diisopropoxyphenyl) - %Jbsoprop'oxy- 7- met flo
(1,2,4-triazol -1-yl net hyl ) qui nol i ne-3-c oxylic acid ethyl
in dichloronethane (1.0 m), titaniumtetrachloride (Ti &
was added at 0OC, followed by stirring at the sane tenperat _
The reaction m xture S, re e er and extracted with™s
acet at e. Th@lﬁmﬁalée\éiﬁlg?ﬁéééa%&ﬁﬁéd by sequential additio
sat ur at ed aqueouSaloudated: [§,BNR4HeHI00ODGBe180l uti on and water and tF
dried (MgS™4), a Whi e ait s distilled off. The residual oily
bEhatl E’f.ésﬁﬁ,ﬁigge, 3¢

subst ance was subj ecC 0 sSI COl"'umm chr omat ogr aphy and el uted with

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’,4’-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-8-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’,4’-tetramethoxybenzophenone, 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-dimethoxy-4-(3,4-dimethoxyphenyl)-2-
methylquinoline-3-carboxylic acid ethyl ester (411 mg), N-bromosuccinimide
(214 mg), 2,2’-azobis(isobutyronitrile) (10 mg) and carbon tetrachloride (10



35 et hyl acetate-nethanol (10:1, v/v) to yield
4- (3, 4- di hydr oxyphenyl ) - 6-
hydr oxy- 7- met hoxy- 2- (1, 2, 4-triazol - 1-yl met hyl ) qui nol i ne- 3-
ethyl ester (19.0 ng, 269 having a nelti ng p0| nt of 264 tgp
NVR ([err] ppmin (DQ[err]): 088(3H%§2 7.0 Hz), 3/93
7.0 Hz), 3.94 (3H, s), 5.63 (2H, s) (1H dd, J = 8.&¢
(1H, d, J = 2.2 Hz), 6.85 (1H, 'd, J = 8.2 Hz), 6.98 (1H,
7.94 I(1H, s), 8.57 (1H, s), 9.17 (1H s), 9.21 (1H, s), 10.00 (|
Exanpl e 35 To a mxture of 2-amn 3 t et rgnet ho benz
(453 ny), o6mliwagistiared ynyepreflokingn %Scf%?ﬁ}ﬂurést %az”é%‘jm
acetic aci dyh3 méheﬁnmr\»aeetrednéuaﬁiudl(@dgs@@) (éft&SWhi)ChV\me aotheeh t was
fol |l oned by St]iFdlu?\fg at, 100 err% hﬂﬁ ? %ng le
was concent fistd &ndez reduge Pé%iﬁm B IPY “au‘&a 1g'{)our olvera ter
al kal i ni zedcolin Ehfdarﬁathgtmphydzmi(ehﬂ:ednmthhérlomfbrmeﬁtbdl wicetate HLBlov6Im
The chlorof of Eﬂélayfrbromomethyl 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 prismatic crystal having a melting
point of 135 to 136°C.
Elemental analysis (for Co3Ho4NOgBr):
Calculated: C, 56.34; H, 4.93; N, 2.86

Found: C, 55.98; H, 5.23; N, 2.62

e

ﬁﬁ .

- 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 Co¢HosNOgBr):

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 prismatic crystal having a melting point of
"160 to 161°C..
Elemental analysis (for CosH2gNOgBr):

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

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

Reference Example 19 - .

A mixture 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



was washed wth water and dried (MySQ err]), after which thg %
distilled off. The residual oily substance was subjected tqQfs
col utm chr omat ogr aphy and eluted with chI or of or m net hanol '
yield 6, 7-
di met hoxy- 4- ( 3, 4- di net hoxyphenyl ) -2-[3-(1-i m dazol yl ) propyl

carboxylic acid ethyl ester (310.0 ny, §0/(), whi ch was tlfen
fromethyl acetate-hexane to yield a colorless prismatic
melting point of- 164 to 165[err]C. Exanple 36 The sane
in Exanple 35 was followed to yield 6, 7-

di et hoxy - 4o fidudhlcoRAREEREY bbuds. | FHd rdactid ndxehrd wds) distilled dee™ ’

- 3-carboxyli.c 4: et h ester, i‘ (ﬁ/a L{heﬁhrecr tallized fr% hanol
to yield arééPS‘? FLESHH es,q%tregnq:\@g: 81 SHEGH Freﬁ Be pGPRtPYITe 43"?5
142[err] C. chl:'omfbrm ‘The chlorofoiine 1aperewps wﬂr}hledenﬂ:h wateeardpdred SMgB304),
fol |l owed t 4-
, 4- di et ho%&%er% c?xt} [s%ﬁ.f%fmégg%kﬁﬁ?t}g eqrull'erc]léllcedg - S Y ‘Itl)h @‘i sl1 cu%lm d
et hyl est emassi wtad thesilicecggbtc unmad: matqump angd elugesawith o
y '28' da co RIdB Rt ByRAtatd Y6 UAN/PYS Hield 2RhldrdthdtRiyIUG, Tdirhbthd8y-4-
Lerr] (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 193 to 194°C.
Elemental analysis (for C23H24NO7Cl):
Calculated: C, 59.81;H, 5.24; N, 3.08
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 exiracted with chloroform. The chloroform 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 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-a.mino-4,5,3’,4’-tetraniethoxybenzophenone (50.0 g,
é.cetonedicarboxylic acid diethyl ester (35.0 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 (MgSO4), after which the
solvent was distilled off under reduced pressure. The residual crystal was
recrystallized from ethanol to yield 6,7-dimethoxy-4-(8,4-dimethoxyphenyl)-



36 Exanpl e 38 A m xture of

6, 7- di met hoxy- 4- (3, 4-di net hoxyphenyl )-2-(1, 2,4-triazol -
1-yl met hyl ) qui nol i ne- 3-carboxylic acid ethyl ester (3.0 @),
hydroxi de (15.6 m ) and ethanol (50 m) was stirred under
conditions for 8 hours. The reaction m xture was cool ed
adjusted to pH5 with 2 N hydrochloric #4¢id, after which I
concentrat ed under reduced pressure. The residue was di ssol vetN :
and the insol ubl e substances mere filtered off. After the filtrate\yas

concentrat %detﬂda@caﬁsbﬂy&im syla%temcscmastﬁwe%ézwssca | 789
columm chro P chl ar of or, 0 % /)v) to
yield 6, 7- &gﬁgfq%a %m(x c grystalehavmga li?ing ponrH: of M]él £ 5.4'9

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 (MgSO4), after which the
solvent was distilled off. The residue was subjected fo silica gel column
chromatography and eluted with hexahe-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 reaction 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 (MgS0y4), 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 (1:1, v/v) to yield -
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-iodomethylquinoline-3-carboxylic
acid ethyl ester (1.4 g; 58%), which was then recrystallized from ethyl acetate-
hexane to y1e1d a colorless prismatic crystal having a melting point of 170 to
171°C.

Reference Example 24

A solution of 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-3-
ethoxycarbonylquinoline-2-acetic 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



(1.3 g, 46%, which was then recrystallized fromdichloro
yield a colorless prismatic crystal having.a nelting poin
271[ err] C (deconposed). Exanple 39 QO ly sodi um hydri
g) was added to a solution of 1H1,2,4- triazole (0.27 [
N, N- di net hyl f ormam de (DVF) (20 m), f ol #8wed by stirring
tenperature for 15 mi nutes. Then 2-chl oronethyl -6, 7-

di met hoxy- 4- (3, 4- di net hoxyphenyl ) qui nol i ne- 3- car boxyl i c acid ethy
oxide (1.5 g) was added, followed by stirring at 80[err]C for 45 m nu /
The reaction, mxtuke S _poured pver t er and t4acte i t
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6, 7- di met hok¥ev(¥ ta Yiplde, hulimsibayy @&, -dimethoxyphenyl)-2-(2-hydroxyethyl)-
triazol - 1-ylgmhblinkmBlcashoflis-aead hevhylli &staei .95hy| 38IEr whieki was(thén 0,
50%, which was {; r Crrésttﬁlill zed fﬁgm di ¢ghl orﬁ{ret hﬁn%hexane .0 ¥I§:|a? a
col orl ess prPEELE 28@35‘1 1ethgy perfate- F‘?‘Pﬁ&oé’& a6ploy stpd'l%%%&rc I
Exanpl e 40 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 (MgSQy), 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-3-
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.



The sane procedure as in Exanple 16 was followed to yield 6, %
di nmet hoxy- 4- ( 3- pr opoxy- 4- net hoxyphenyl )-2-(1,2,4-triazol - 1-
yl met hyl ) qui nol i ne- 3-carboxylic acid ethyl ester, which was/t e
recrystallized fromethanol to yield a colorless prlsnatlc cn‘sg%f
melting point of 127 to 128[err]C.
Exanpl e 41 Fromt he second frRdction in the col ums
i n Exanpl e 40 was obt ai ned
6, 7- di met hoxy- 4- ( 3- pr opoxy- 4- nethoxyphenyl) 2-(1,2,4-triazol -
4-yl met hyl') qui no
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recrystal lized f L paFE Im;%stj‘f@?glgl@tﬁ ?Zég %%ng]:r,\@?'t%?ﬁhaw ng a

t,J = 6.8 Hz),5.12 (2H, s), 6.87 (1H,%), 7. 05(1H s), 7.30-7.40 (5H, m)

Reference Example 34
The same procedure as in Reference Example 33 was followed to yield

4-(1,2,4-triazol—1-y1)butjric acid benzyl ester (yield 88%) as an oily substance.
NMR (8 ppm in CDCl3): 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, s)

Reference Example 35

The same procedure as in Reference Example 33 was followed to yield
5-(1-imidazolyl)valeric acid benzyl ester as an oily substance by reaction of 5-
bromovaleric acid benzyl ester and imidazole.

NMR (8 ppm in CDCl3): 1.55-1.90 (4H, m), 2.38 (2H, t,dJ = 6.8 Hz), 3.93
(2H, t, J = 7.0 Hz), 5.11 (2H, 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-

yhbutyric 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. |



melting point of 154 to 155[err]C. Exanple 42 The sany p?ég
in Exanple 16 was followed to yield 4-(3, 4-

carboxylic acid ethyl ester, which was then recrystallized ffor®gt hahs
yield a colorless needle crystal havinggg melting point 3
140[ err] C. Exanple 43 From the second fraction in

chromat ography in Exanple 42 was obtai ned
4- (3, 4-di et hoxyphenyl ) - 6, 7- et hyl enedi oxy-2-(1, 2,4-triazol - 4-
yl met hyl ) qui nol i ne- 3-carboxylic acid ethyl ester which was then
recrystalli, to yield a colorless needle crystal havi ntng

ReferLhoyERbHehs

e Do U6 veTor a1 soaeanssop: oF 4t Gimidazolylbutynie seid 3 iR *°
di met hoxy- 4¢dtdaMyéidfaranx(@send)| 1, P-{drbon3ldiinsidaizole YO /&8 ) )was nodded- 3-
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poi nt of 19malonita@idmimmethyl ester [NPg(OCOCHzCOOC:gsz] (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 (MgSQy), 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 (0.82 g, 44%) as an oily substance.
NMR (8 ppm in CDCl3): 1.28 (3H, 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-yl)-8-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 (3H, 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, J = 7.2 H2), 4.28 (2H, t,J = 6.6 H2),
7.94 (1H, s), 8.07 (1H, s) | |

Reference Example 41 _
The same procedure as in Reference Example 39 was followed to yield
7-(1-imidazolyl)-8-oxoheptanoic acid ethyl ester, as an oily substance, from 5-
(1-imidazolyl)valeric acid.
NMR (6 ppm in CDClg): 1.27 (3H, t,J = 7.4 Hz), 1.50-1.90 (4H, m),2.58
(2H, t,J = 6.6 Hz), 3.41 (2H, 5), 3.95 (2H, t,J = 7.0 H2),4.18 (2H, q,J = 7.4
Hz), 6.90 (1H, s), 7.06 (1H, s), 747 (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-



El emental analysis (for CJerr]Herr]Nerr]O[err]/4Cerr]H err] QH
Cal cul ated: C, 62.50; H, 5.66; N, 11.43 Found: C, 62. L9084
N, 11.30 Exanple 45 Fromthe second fraction in the co up

chr omat ogr aphy in Exanpl e 44 was obt ai ned 6, 7-di net hoxy-4-(3
, 4- di met hoxyphenyl )-2-(1, 2,3-triazol - 2- 3)1I met hyl ) qui nol i ne-
aC| d ethyl ester, which was then

38 recrystallized from ethanol -dichloroethane to yield 3
prisnmatic '

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-
hydroxyethyl) 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-dimethoxy-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-3-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-1-ylmethyl)quinoline-3-carboxylic acid
ethyl ester (2.5 g, 74%) as a colorless prismatic crystal having a melting point
of 163 to 164°C.

Examples 2 through 11
The same procedure as in Example 1 was followed to yield the
compounds listed in Tables 5 and 6.



crystal having a nelting point of 163 to 164[err]C El enental
CerrJHerr]Nerr]derr]/2Cerr]Herr]OH = . Calculated:
5.83; 'N, 11.17 Found: C, 61.98; H 5.69; N, 11.10
Fromthe second fraction in the colum chromat ography in B
obt ai ned 6, 7-di met hoxy- 4- (3-i sopropoxy- 434t hoxyphenyl ) - 2-
triazol -4-yl met hyl ) qui nol i ne-3-carboxylic acid ethyl este
recrystallized fromethyl acetate-hexane to yield a colorles
crystal having a nelting point of 170 to 171[err]C. Exanple 4
t he second Bxamplerdd n the col uim chromat ography in Exanpl e 26 was oyt ai neg
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sodi um hydr Id?xge 6&?}) 'e?ﬁ%?)q%n\gﬁ%e%ggzgm}xgh% ascglduéth% egwt.erz(-o.‘l 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 (MgSQOy), 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 yield 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. 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 (MgSQy4), after which the solvent was distilled off.
The residue was subjected to silica gel column chromatography and eluted
with chloroform-methanol (40:1, ¥/v) to yield 6,7-dimethoxy-4-(3,4-
dimethoxyphényl)-2-(1,2,4-triazol—1?ylmethy1)quinoline-3-carboxylic acid
ethyl ester (1.7 g, 53%), which was then recrystallized from ethyl acetate-
hexane to yield a colorless prismatic crystal having a melting point of 176 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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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-
carboxylic 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—1$opropoxy- -methoxyphenyl)-2-
(1,2,4—tnazol-1-ylmethyl)qumohne-_3-carboxyhc acid ethyl ester (55.6 mg) in
dichloromethane (2 ml), titanium tetrachloride (TiCly) (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 lé.yer 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/v) to yield 6,7-dimethoxy-4—(4-hydroxy-3-in¢thoxyphenyl)—2-(1,2,4—
triazol-1-ylmethy1)quinoline-3-g:arboicylic 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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crystal having a melting point of 147 tg,148[err]C. Example

sane procedure as in Exanple 1 was followed to yield 2-
-yl met hyl ) -6, 7- di met hoxy- 4- ( 3, 4- di net hoxyphenyl ) qui nol i ne-
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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-diisopropoxypheﬁyl)-6,7-dimethoxy~2-(1,2,4-
triazol-1-ylmethyl)quinoline-3-carboxylic acid ethyl ester (116.0 mg) in
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 (MgSOy), 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)qumolme— -carboxyhc 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),
16.92 (1H, s), 6.97 (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 (TiCl4) (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
(MgSO0y4), after which the solvent was distilled off. The residual oily
substance was subjected to silica gel column chromatography and eluted with



(3, 4-di nmet hoxyphenyl ) qui nol i ne- 3-carboxylic acid nethyl ester wifh
1,2,4-triazole, which was then recrystallized fromethanol to
colorless prismatic crystal having a nelting point of 218 to
Exanpl e 52 The sane procedure as in Exanple 1 was foll
6, 7- di net hoxy-4-(3 , 4-di met hoxyphenyl ) -g¢ (i m dazol - 1-yl net hy
carboxylic acid propyl ester by reaction of 2-brononethyl-6, 7- di
(3, 4- di met hoxyphenyl ) qui nol i ne- 3-carboxylic acid propyl ester with
i m dazol e, which was then recrystallized fromethanol to yield a color
prismatic crystal having a nelting point of 166 to 168[err]C. Exanple 5
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9.2 Hz), 6.85 (1H, d, J = 8.2 Hz), 6.98 (1H, 5), 7.29 (1H, ), 7.94 (1H, s), 8.57
(1H, 8), 9.17 (1H, s), 8.21 (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-oxchexanoic 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
sodipm hydroxide and then extracted with chloroform. The chloroform 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 (50:1, v/v) to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)-2-[3-(1-imidazolyl)propyliquinoline-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-y1)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
- 120°C.
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Eramle 55 G ough &¢
A mixture of 6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol>

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 refluxing
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 melting point 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-dimethylformamide (DMF) (20 ml), followed by
stirring at room temperature for 15 minutes. Then 2-chloromethyl-6,7-
dimethoxy-4-(8,4-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 (MgSOy),
. 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 1l-oxide (0.8 g,
50%), which was then reérystalliéed from dichloromethane-hexane to yield a
colorless prismatic crystal having a'melting point of 221 to 222°C.

Example 40 _

The same procedure as in Example 16 was followed to yield 6,7-
dimethoxy-4-(38-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.



listed in Table 9. Exanple 63 A solution of HClL in ep
0.172g) was added dropw se to a suspension of ,
6, 7- di met hoxy- 4- ( 3-i sopr opoxy- 4- met hoxyphenyl )-2-(1, 2, 4- /
triazol -1-yl methyl) quinoline-3- carboxy%bc acid ethyl eg
et hanol (10m ) -dichl oronethane (2 ml) at "'room tenperatur e

reduced pressure. The residue was treated with isopropyl
solid, whigh a\gﬁﬁ rystalllzed fromethanol to yield
y-

6, 7- d| met hox pr opo
et hoxyphenyl ) - EXOE EGe0RaLeRction o B ngalpmmh BT AET2plY SBBASEP I
ethyl est eﬁ"ﬁdﬂi@fihé@fﬂ Telifet Rty 4-@OPPorasxyybethory phenyy-hal,Rpgtrirtdli ng

point of 9%: -y me?ﬁ?f)q]ucfnohne 3-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.

Example 42
The same procedure as in Exampie 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-83-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 procediire as in Example 16 was followed to yield 6,7-
dimethoxy-4-(3,4-dimethoxyphenyl)-2-(1,2,3-triazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester, which was then recrystallized from ethanol-
dichloroethane to yield a colorless prismatic crystal havmg a melting point of
195 to 196°C.
Elemental analysis (for CosHosN40g'1/4CoH50H)

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 chromatogré.phy 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 prisma¥
crystal having a melting point of 163 to 164°C.
Elemental analysis (for Co5HgogN406°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-(8-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 prismatic 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-dimethoxy-4-(4-isopropoxy-3-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 prismatic crystal
having a melting point of 178 to 179°C. '

Example 48 _ ) . -

Oily sodium hydride (60% 0.328 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-carboxylic 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 (MgS04), after which the
solvent was distilled off. ' _ '

The residue subjected to silica gel chromatography and eluted with
éthyl 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-carboxyli.c
acid ethyl ester (0.64 g, 57%), which was then recrystallized from ethanol to a
yield a colorless prismatic crysté.l having a melting point of 154 to 156°C.

Example 49



Note 1) NVR (8 ppmin CDCl[err]92 (3H, t, J =7.2 Hz), 4.06 (2
Hz), 5.03 (2H, s), 7.33-7.37 (2H, m, 7.50-7.55 (3H, m, '
8.26 (1H, d, J = 9.4 Hz)
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imidazolyl)ethyl]-6,7-dimethoxy-4-(3,4-dimethoxyphenyl)quinazoline, whic
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-
(8,4-dimethoxyphenyl)quinoline-8-carboxylic acid methyl ester with 1H-
1,2,4-triazole, which was then recrystallized from ethanol to yieIJd 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-dimethoxyphenyl)-2-(imidazol-1-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-8-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 prismatic 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

- compounds 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-(3-isopropoxy-4-methoxyphenyl)-2-(1,2,4-
triazol-l-ylmethyl) quinoline-8-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-1-ylmethyl) quinoline-3-carboxylic acid ethyl
ester hydrochloride (0.211g, 39%) as yellow crystals having melting point of 93
t0 95°C.
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Table 2
CH.Cl
Reference . . .
E e R! R? _ @ G Yield | Melting Recrystalliza-
";‘“P ’ | (%). | Point(°C) | tionSolvent
0. - -
2 |eCcLH ~Q) |coocsHs| 61 [105-106 |Ethanol-water
' Ethyl acetate-
3 6-CL,H —<: :>— COOCzH 42 |140-141
Ci OCsHs hexane
. . Ethyl acetate-
4 6-CHj3, H - COO0C2H 42 |178-79 :
8 @ _ 28 hexane
5  [6,7-(CHa)q Q)1 |CO0CHs | 70 [170471 | 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, 5), 7.38-7.37 (2H, m), 7.50-7.55 (3, m), 7.90-7.98 (2H, m),
8.26 (1H, d,J = 9.4 Hz)
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Table 3
Reference . . .
1 v2 Yield | Melting | Recrystalliza-
Example | = R R (%) | Point(°C) | tion Solvent
s |%7T -(O)-OCH; [COOCsHs | 44 |155-156 | Acetone-cther
(OCHCH20)
7 6, 7-(CH30)2 —@ COOCHs | 23 |153-155 | Acetone-ether
8 |67-CrH0) [€O)-OCHs |cooCH; | 48 108109 |Ether
o |60y | <00 |coocms | 53 |160-161 fth’ lacetate-
- | hexane
10 6, 7-(CH30)2 “@‘.CHs COOCsHs | 35 |126-127 Acetone-ether
OCHj4
11 6,7-(CH30)2 |_ OCHj COOCH3 44 |181-182 | Acetone-ether
OCHj
12 6, 7-(CH30)2 OCH; COOC3Hs | 53 |{147-148 | Acetone-ether
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Table 4
Al g N._,CH,Cl
A2 COOC2H;
1
B2 B
Reference R o 5 o Yield | Melting | Recrystalliza-
Ezample (%) | Point("C) | tion Solvent
No.
Ethyl acetate-
26 |CH,0 CH,0 ct c 51 | 159160
hexane
Et.hyl acetate-
27 |(CHy,CHO |CH,;0 CH,0 CH40 66 |138-140
. hexane
Ethyl acetate-
28 |CH,0 (CHg),CHO |CH;0 CH,0 48 |125.126
. hexane
________________________________________________________ R e
29 |cH,0 CH,0 (CHg,CHO |CH,0 50 |126-127 |Ethanol
30 |CH.0 CH,0 CH,0 (CHg,CHO | 48 {149-150 |Ethanl
________________________________________________ s di inpsin O
" Ethyl acetata-
31 |CH,0 CH,0 (CHg),CHO |(CHy,CHO | 48 |118-119 yiace
hexane
_______ [N ISR U ISR RSN NP Sy
Ethyl acetate-
a2 |cH,0 (CH,CHO |(CH,CHO |(CHHCHO | 60 fog-100 | yiace
exane
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Table 5
CH;30 —_
AN )
NS PA '
CH30
Example ' ¥ _ :ID N;::;r:g Recrystallization
No. : o Solvent -
°C)
OCHj3 C.CO0 | AN 208.209 Dichloromethane-
2 -G-OCH3 -COO0C,Hs N_ -20 hexane
OCHj CH Eth
yl acetate-
3 —G—OCHs C-COOC,Hj _§=N 17778 |y -
4 Gocﬂa C-COOC,Hs5 G 134-135 | Ethanol
Ethyl acetate-
s —O-OCHs C-COOC4H5 -NF_-N 200-201 hexZn:ce )
CH
Ethyl acetate-
6 -@—OCHa C-COOCzHg | SNﬁN 148-149 hexZne )
7 -@—OCHs 'C-COOCHj3 } ;ij 157-158 | Ethanol
8 OCHj N N 184-188 Dichloromethane-
-@- OCH3 -N__ - ethyl ether
CH
o OCHj N S—':N 993.294 Dichloromethane- |
-@- OCHj3 -N i ethyl ether '
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Table 6
=Y
CH30
Example . Melting | Recrystallization
- Y -
No. @ @ Point (°C) Solvent
C2H
. E .
10 OCHj; N §=N 186-189 thyl acetate
OCHj; -N _ hexane
OCH3 }\I Dichloromethane-
1 -@ocrxa N N _l 198199 | othyl ether
HoN
OCHj4 . >= :
) . N Dichloromethane-
13 -G'OCHa CCOOCHs | o~ | 200210 | 0
OCH3; o) Ha
14 _ OCH, C-COOC3Hj; l\?—N < 198-199 | Ethanol
CzHj ;
i >=N Ethyl acetate-
15 _Q_ OCH;, | C-COOC,Hs R 124125 |




Table 7

Example A A2 B! g? - Yield | Melting Recrystalliza.
No. (%) | Point("C) | tionSolvent
Ethyl acetate-
20 |CH,0 CH40 H a CH| €5 [156:157 yiace
hexans
————————————————————————————————————————————————————— e @ —n w0 v b e = e -———
Ethyl acetats
21 |cHs0 CH,0 cl cl cH| 64 |183-184 ylace
hexane
Ethyl acetate-
22 | CH,0 CH40 a cl N | 48 |160-161 yiace
hexane
Ethyl acetate-
23 | (CHy,CHO |CH;0 CH,0 CH,0 N | 58 |154-155
hexane
24 |CH;0 (CHy),CHO | CH;0 CH,0 N | &2 -
______ e S Y et EETONIER R
Ethyl acetate-
25 | CH,0 CH,0 (CH,),CHO | CH,0 N | 65 |183-185 yiace
hexane
Ethyl acetate
26 | CH;0 CH,0 CH;,0 (CHy,CHO | N | 75 |165-188 yiace
hexane
—————————————————————————————————— ol - . o e s -t n oof o s s v e w0 o e s et o e 2 e - - o -
27 |CH,0 CH,0 (CH3),CHO [(CHg,CHO | N | 50 |134-135
Oily
28 .|CH,0 (CHy),CHO |(CH,),CHO |(CH,),CHO | N | &8 2
- substance

_ 1) Amorphous solid. NMR (8 ppm in CDClg): 0.87 (3H, 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 (IH, d,J = 14.8H=),5.77 (1H, d,J = 14.8 Hz),
6.82-7.01 (4H, m), 7.41 (1Y, s), 7.93 (1H, s), 8.27 (1H, s)

2) NMR (8 ppm in CDCl3): 0.84 (3H, t,J = 7.2 Hz), 1.26-1.45 (18H, m),
3.93 (2H, q,J = 7.2 Hz), 4.02 (3H, s), 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 (1H, d, J = 8.2 Hz), 7.41 (1H, s), 7.93 (1
s), 8.27 (1H, s)

Table 8
~N
Al Ny CHz —N| _l
4 N=
A2 COOC2Hj5
B2 B!
Example Al A? B! B? Yield | Melting | Recrystalliza-
No. (%) | Point(°C) | tion Solvent
30 HO CH30 CH;30 CH30 35 |165-166Y
31 CH30 HO CH30 CH30 38 |215-216%
Dichloro-
32 CH30 CH30 HO CH;O' 62 |232-233 methane-
hexane

1) NMR (5 ppm in CDCl3): 0.88 (3H, t, J = 7.2 Hz), 3.84 (3H, s), 3.86
(3H, s), 8.95 (2H, q, J = 7.2 Hz), 8.97 (3H, s), 5.78 (2H, s), 6.88-7.01 (5H, m),
7.52 (1H,s), 7.94 (1H, 5),8.37 (1H,s) |
| 2) NMR (8 ppm in CDCl3): 0.86 (3H, t, J = 7.0 Hz), 3.85 (3H, s), 3.94
(2H, q, J = 7.0 Hz), 8.98 (3H, s), 4.07 (3K, s), 5.73 (2H, s), 6.20 (1H, broad),
6.82-6.98 (3H, m), 7.08 (1H, s), 7.42 (1H, 5), 7.93 (1H, 5), 8.27 (1H, 5)
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Table 9
D
O0CoH3
Example RL R? Yield| Melting Recrystalliza-
N ’ (%) | Point(°C) | tion Solvent
55 6-CLLH 34 |112-114 Ethanol
56 6-CH3, H 30 |121-123 Ethanol

)
2

40 |133-135 Ethanol

57 |6-(CHg), -@—m

=N '
58 | 6,7-(CH30); —@ -@ 57 |143-144 |Ethanol
_ — _
59 |6,7-(CH30) -@—cm "’{J 48 |139.141 |Ethylacetate
— hexane
6,7- /=N
60 (OCHCH;0) OCHg | — 68 |154-156 Ethanol

61 . |6,7-(CH30)2 OCH, 70 }143-144 Ethanol-hexane

N
o=

CH,
OCHj

Dichloromethan

62 |6,7-(CH30)
3= e-isopropylether

75 |160-161

A




[err] 1) Anorphous solid. NVR ([err] ppmin CDCl[err])'
J=7.2 H), 1.33 (6H, d, J = 6.0 Hz), 3.85 (3H s), 3.93 (# AJ
Hz), 3.96 (3H, s), 4.02 (3H, s), 4.43 (1H, n), 5.68 (1H, d#ZJ A
577 (1H, dJ =148 Hz), 6.82-7.01 (4H m, 7.41 (1H,
8. 27
Hz)

(lH s) rl ppm_i CDCl[ rr]) 0.84(§
M) 451 (1H "n!nmﬂm& ﬁw(ZH Q9572 402 U

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

Ok This Sheet Has Been Repl
o N@ is Sheet Has Been Replaced

(CHa)p—
def AR CR
&)

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
heterocyelic 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. '

9. The compound of claim 1 wherein said nitrogen-containing
unsaturated heterocyclic group is a 5-membered rihg, 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 mtrogen 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-triazol-1-yl, pyrrol-1-yl and tetrazol-1-yl, 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 Ci.5
alkyloxycarbonyl, or a salt thereof.

7. The compound of claim 1 wherein said G is ethoxycarbonyl, or a
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 consistihg of a halogen atom, nitro, optionally
substituted alkyl, optionally substituted hydroxyl, 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

THIS SHEET HAS BEEN
REPLACED




- 47 - 5.73 (2H, s), 6. 80- 6. 92 (3H, m, 7.01 (1H, d, J
(1H, s), 7.93 (1Hs), 8- 27{%H s) Tabl e 8

Has Been Replaced
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formula: -(CHg)m- or -O-(CHg)¢-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 substituted hydroxyl group
is methoxy group, or a 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-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol-1-
ylmethylquinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3-isopropoxy-4-methoxyphenyl)-2'-(1 ,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-hydroxy-3-methoxyphenyl)-2-(1,2 ,4-t.riazol- 1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2-ethylimidazol-1-
ylmethyl)quinoline-8-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(pyrazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester,

6 7-chmethoxy—4-(4—methoxyphenyl)-2-(1 2 4—tr1azol-1-y1methy1)qumohne—3-
carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-isopropoxy-3-methoxyphenyl)-2-(1,2,4-triazol-1-yl)methyl
quinoline-3-carboxylic acid ethyl ester, or a salt thereof.

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

(O)

2 »‘S\{m’n—l‘@ RN O RN A
@ THIS s -

4)) REPLACED




[err]
hexane

3.84 (3H,

'__)__NNR_(_L_eu_]—_ppm in CDCl[err]): 0.88 (3H,
s), 3 86
Sheet Has Been Replaced-

‘T -

wherein Y represents a nitrogen atom or C-G (G represents a carboxyl grou
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 salf thereof; by reacting a compound represented by the

general formula:

(O

@ NQ((CHﬂn“'Q
A .

J

(n

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

o)

am

>
wherein ring R has the same definition as above.

~ 15. Amethod 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 antl-mﬂammatory agent containing a compound represented
by general formula:

THIS SHEET HAS BEEN

R O B A REPLACED



(3H, s), 3.
(5H, m, 7.
CDCl[err]):

(3H, m, 7

Hz), 3.98 (3H, E“
, 08 (
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95 (2H =7 ), 3.97 (3H, s), 5.73 (2H,

(1H, 7. Q4ydedd, S), 8.37 (1H s) 2)
01'81636 as pes 7.0 Hz), 3.85 (3H s), 3.94 (
“s) 5.73 (2H, s), 6.20 (1H, jorg

1H s), 7.93 (1H s), 8.27/

(O)

@ ﬁy'_(cnz)n— N@

Y | )

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 along with a pharmaceutically acceptable
carrier. '

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

Ok
N#(Cﬂz)n— N@_
@ =Y _

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 pharmaceutically acceptable
carrier.

20. An. anh—arthntlc agent containing a compound represented by the
general formula:

@

(O)k

@ ﬁ-\\((cnz).i— N@

ZY ' 4]

3

REPLACED

THIS SHEET HAS BEEN
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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
heterocychc group which may be substituted for; each of rings A and B may
. hsve a substituent; n represents an integer from 1 to 4; k represents the
integer 0 or 1, or a salt thereof along with a pharmaceuucally acceptable
carrier.
91. Use of a compound of the formula (I) as descnbed in claim 18 in the'
manufacture of an anti-inflammatory agent..

Sheet Has Been Replaced

T
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QUINOLINE OR QUINAZOLINE DERIVATIVES, THEIR
PRODUCTION AND USE

Abstract of The Disclosure

A compound represented by the general formula:

(?)k
@ Ny(CHz)n—' N@

=Y

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, which serves well as an anti-inflammatory agent, particularly a
therapeutic agent for arthritis. '

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Replaced
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CLAIMS

1. A compound represented by the formula

(O)k

X (CHz)n—N:RD
q @
&)

wherein Y represents a nitrogen atom or C-G (G represents
a carboxyl group which may be esterified); ring R is a ni-
trogen-containing unsaturated heterocyclic group which may
be substituted for; each of rings A and B may have 1 to

4 substituents; n represents an integer from 1 to 4; k

represents the integer 0 or 1, or a salt thereof.

2. The coinfiound of claim 1 wherein said nitrogen-containing
unsaturated heterocyclic group is 2 5-membered ring, or a salt thereof.

8. The compound of claim 1 wherein said nitrogen-containing
unsaturated heterocyclic group is contammg 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-l-yl 1,2,4-triazol-1-
yl, 1,2,4-triazol-4-yl, 1,2 3-tnazol—l-y1 pyrrol-1-yl and tetrazol-1-yl, or a salt
thereof.

' 5. The compound of cla.im 1 whereinsaidnis1,or a salt thereof.

6. The compound of claim 1 wherein said Y is- C G and G is C1.¢
alkyloxycarbonyl, or a salt thereof. :

7. The compound of claim 1 wherein said G is ethoxycarbonyl, or a
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, optionaily'
substituted alkyl, optionally substituted hydroxyl, 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

I L l!ll@




A corrpound represented by the .f-nrrnJJ a: h EEACEMEN?rﬁEETY

nitrogen atomor C G |n Wmch Glsacarb- o]

represents aﬁ—‘

C err] al koxy-car bo'ﬁ‘y#s err]aryl Cferr%ril kyl oxy¢al bon ég@l\('o“l}p
ring Ris a 5- to 6 gen- cont aijni NP {e ¥'rocycllc
group whi ch may be e 5- nmber qd heterocycll( group may form
a. condensed ring an the heterocycllc may optionally haye 1 to 3

substitu- ent(s) selected from (1) an aliphdtiic_chain hydrgog

2

bon group

sel ected from

formula: -(CHg)p- or -O-(CH3)¢-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 optionally substi-
tuted hydroxyl group is methoxy group, or a salt thereof.

10. The compound of claim 8 wherein said opticnally sub-
stituted 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
ismethoxy 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-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3-isopropoxy-4-methoxyphenyl)-2-(1,2,4-triazol-1- -
ylmethyl)quinoline-3-carboxylic acid ethyl ester, :
'6,7-dimethoxy-4-(4-hydroxy-3- methoxyphenyl) 2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2-ethylimidazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(pyrazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-methoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-isopropoxy-3-methoxyphenyl)-2-(1,2,4-triazol-1-yl)methyl
quinoline-3-carboxylic acid ethyl ester, or a salt thereof.

14. Thekcompound of claim 1 which is 6,7-dimethoxy-4-(3,4-

dimethoxyphenyl) -2-(1,2,4-triazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester or a salt thereof.

15. A method of producing a compound represented by the
formula:

* [ L M H *



linear ©or branched CJerr] alkyl, Jerr]alkenyl and d err] alREPhHCEMENT SHEET
sat'urated or unsaturated alicyclic hydrocarbon group selected from
C.err]cycloal kyl, C[err]cycloal kenyl and {err]- cycloal kadi enyl, (3)
Cerr]aryl, (4) halogen, (5) nitro, (6) an am no group which may be
substituted with one or two substituent(s) selected from CJerr]al kyl, (7)
an a‘W group sel ected fromforrryl d-esx ]al kyl car bofy

REPIACEMENT SHEETCf er 1 ]

acedr oup C[errj_%lI"RT)'x'y, (9) 4 U]
aI kylthl ‘ W
T T osanom
(

Ok

@ b'gr(cnzn,— N@
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 1 to 4 substitutents; ring R represents a ni-
trogen-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 re-
acting a compound represented by the formula:

(O

N._(CH2)—q
Y

an
wherein Q represents a lleaving 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.

A




(10) a ear boxyl group or- (ferr]al koxy-carbonyl and the gr W@l}ove
in which (1) _the aliphatie—ehain hydrocarbon group, (2) the a cti
hydr ocar bon group and &Eﬁ\ I"lacedaryl group may have one tQ three further

substituent(s) ™ am no, Cerr] alkyl c En'pcsmms i tuted

Cerr] dial kyIa cyl, carb yl, C[etr Jerr]
di al kyl car ba- C[ er <y | suI fa |, ]9‘9 :

di al kyl sul fam)yl car boxyl , C[ err] al koxycar bonyl , Qrﬁdr“&l ,97

d err] al koxy, _C[err] aryloxy, mercapto, Clerr]alikylthio Clers | t hio,
sul fo, cyano, nitro, and halogen ~ each of rings ‘A and B nay havé 1 to 4

o anchod or XS oik dethod 18F| prodielfy SR lnratob BoCE TR T HHETER Gl 1y

be substit utissl halogen or hydroxyl groups esterified by organic sul-
fonic ac¢cid or organic phosphoric acid.

17. The method of producing according to claim 15 wherein
Q is chlorine, bromine, iodine, p-toluenesulfonyloxy, me-
thane-sulfonyloxy, diphenylphosphoryloxy, dibenzylphospho-
ryloxy or dimethylphosphoryloxy.

18. The method of producing according to claim 16 wheren Q
is chlorine or bromine.

19. A pharmaceutical composition comprising a compound
represented by the formula:

(O)

@ ﬁ\\_r(cnz)n—N:ID

=Y )

wherein Y represents a niﬁrpgen 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 1
to 4 substituents; n represents an integer from 1 to 4;
k represents the integer 0 or 1, or a salt thereof and a
pharmaceutically acceptable carrier.

* c L M S *



with linear,-branched or cyclic CJerr]alkyl, Clerr]al kanoyl, o phen
(5) a thiol group which may optionally be substituted with Iihgg#gbaﬁ%NTSHEET
branched or cyclic ({err] alkyl, or C[err]alkanoyl (6) an am no group

whi ch may be sﬂllﬁsSheétmlhmkemképhcane or two (errf= Tyl group -
sel ected fron1f al kyl - carbon ﬁfﬁﬁmgﬁtéﬁﬁg y| group or
derr] alkoxy-c rr] ary+———£}err] a yl oxy-.car bonyl and
the rings A and ubstituent of the|gloyps SN gy f brul a:

-(CH2)m, wherein mis an integer of 3to 5, o substituent pfithe group
of the formula: -O(CH err]-O, wherein L is an}i rteger—of—11t0T 3] which
forms aring wth nutually adjacent two carbonstof the ring A or B, and the

20. The pharmaceutical composition according to claim 19,
wh;ch'is for the praophylaxis or treatment of inflammatory diseasge.

21. The pha:macautlcal composition according to claim 19,

which is for promoting anti-pyretic analgesic action.

22. The pharmaceutical composition according to claim 19,
which is fer the prophylaxis or treatment of arthritis.

23. Ihé pharmaceutical composition according to claim 19,
which is for the prophylaxis or treatmant of rheumatoid arthritis,

24. Usa of a compound as defined in claim 1.0r a salt
thereof, tc: manufacturing a pharmacsutical composition for
treating inflammatory diseass.

+ 25. Use of 2 compound as defined in claim 1 or a salt
thereof, for madutacturing a pharmaceutical composition for
- treating pyrexia and analgesia.

26. Usa of a compound az defined in claim 1 or a salt
thereof, for manufacturing a pharmacautical composition for
treating arthritis.

27. Use of a compound as'defined in claim 1 or a salt
thereof, for manufacturing.a pharmaceutical composition far
treating rheumatoid arthritis. '

T
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The coﬁpound of claim
het erocyclic group is a b5- ne

t her eof .
unsat ur at
atons as

"heterocyclic group,
3. The conpound of claim 1,~herein said nitrog

gd 5A”QEBe§ed heterocyclic group is containing 1
|ng conponent atons, or a salt t her eof .

1. A compound represented by the formula

f oor 1, . or a salt thereof. 2.
d nitrogen-containing nsat ur at ed
ere R

(O)
& ACH2)a— N@
g @
g

wherein Y represents a nitrogen atom or C-G (G represents
a carboxyl group which may be esterified); ring R is a ni-
trogen-containing unsaturated heterocyclic group which may
be substituted for; each of rings ‘A and B may have 1 to
4 substituents; n represents an integer from 1 to 4; k
represents the integer 0 or 1, or a salt thereof.
2. The compound of claim 1 wherein said nitrogen-containing
unsamrated.heterocyclic group is a 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 beterocyclic group is imidazol-1-yl, pyrazol-1-yl, 1,2,4-triazol-1-
yl, 1,2,4-triazol-4-yl, 1,2,3-triazol-1-yl, pyrrol-1-yl and tetrazol-1-yl, or a salt

thereof.

5. The compound of clalm 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 Ci.6
alkkyloxycarbonyl, or a salt thereof. '

7. The compound of claim 1 wherein said G is ethoxycarbonyl, or a
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 hydroxyl, 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

LT gy




% n cont ai nij
cen

azol 1-vyl
pyrazol - 1-yl , 1,2,4-triazol zoI 4-yl,
1,2,3-tr|azol 1-yl, pyrrol-1-yl, or a | | sgl ejeof .
5. The conpound of claim11, wherein sald n |s 1 or a salft ;%ﬁggé@97 _
6. The conpound of claim1l1, wherein said Y is C-G and G {s
d err]al kyl oxycarbonyl, or a salt thered- 7. The conphund of claim1
wherein said Gis ethoxycarbonyl, or a salt thereof. '

4. The conpound of claim1, wh
unsat urated 5-nenbered heterocyg'Ui i{(
y

formula: -(CHg)m- or -O-(CHg)¢-O- (wherein m is an integer of 8 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 optionally substi-
tuted hydroxyl group is methoxy group, or a salt thereof.

10. The compound of claim 8 wherein said optionally sub-
stituted 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-(3,4-dimethoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3-isopropoxy-4-methoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-hydroxy-3-methoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2- ethyllm1 dazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(pyrazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester, '
6,7-diméthoxy-4-(4-methoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-isopropoxy-3-methoxyphenyl)-2-(1,2,4-triazol-1-yl)methyl
quinoline-3-carboxylic acid ethyl ester, or a salt thereof.

14. The compound of claim 1 which is 6,7-dimethoxy-4-(3,4-

dimethoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester or a salt thereof.

15. A method of producing a compound represented by the
formula: '

THIS SHEET HAS BEEN

RO REPLACED
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8. The conpound of claim1, wherein each of Aring and B ring may
i ndependent |y be substituted wth the same or different l1to4
substituent (s) B shekAs Hetiaphted group consi sting of hal ogen

atom ° (2) a d or cyclic (Jerr]alkyl, a_hydr oxyl
group whi ch may "mlglﬂjl “]ﬂMEubst I tuted with |inea '
cyclic (err]al ky oyl, or :

52 phenyl , (4) a thiol group3which may optiogalfl y

W th I|_near branched or cyclic CJerr]alkyl, or

ik

(O)

@ I‘og]/(CHz)n—- N:ID
g

D

wherein Y represents a nitrogen atom or C-G (G represents
a carboxyl group which may be esterified), rings A and B
may have 1 to 4 substitutents; ring R represents a ni-
trogen-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 re-
acting a compound represented by the formula:

(O

AL
(In

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

m

wherein ring R has the same definition as above.

| ) O



and rings A and B may have a substituent of the group of the formla:
-C>(CH[errI O, wherein L is an integer of 1 to 3, S

with nutual | yrlﬁiﬂhmﬁatBem/R&‘P'@@ﬂbons of the ring A or
may be'a 5- to ring formed in cooperatignjwt
on the benzene a salt t her eof . 9. The COMPY
8, wherein sal S |tute ydr oxyl ' !

t her eof . The conpound of claim8%nerein said opti®
hydr oxyl group i s hydroxyl group, or a salt thereof.

claim1l1, wherein said substituent of the A ring i s methox
or 7-position of the quinoline ring, or a salt thereof.

16. A method of producing according to claim 15 wherein Q
is halogen or hydroxyl groups esterified by organic sul-
fonic acid or organic phosphoric acid.

'17. The method of producing according to claim 15 wherein
Q is chlorine,'bromine, iodine, p-toluenesulfonyloxy, me-
thane-sulfonyloxy, diphenylphosphoryloxy, dibenzylphospho-
ryloxy or dimethylphosphoryloxy.

18. The method of producing according to claim 16 wheren Q
is chlorine or bromine.

19. A pharmaceutical composition comprising a compound
represented by the formula:

(O

@ ﬁ:{r(cnz)n— N@
@ |

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 1
to 4 substituents; n represents an integer from 1 to 4;
k represents the integer 0 or 1, or a salt thereof ané a
pharmaceutically acceptable carrier.

* ¢ L M s *
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12.

S nethoxy at the 3-

13. —Fhe-conmpound of claim 1 which is:
6, 7- di fret hoxy- 4- (3, 4 dlnethoxyphenyl) 2-(1,2,4-triazol

t her eof .

yl met hyl ) qui nol i

lS
6,7-dinethoxy-4-(

[ 1- ylnethyl
6, 7- di met hoxy- 4- (4- hydroxy-

1-yl met hyl) qU|noI|ne 3-carboxylic acid ethyl

3ﬁlne¥§ecgbg§%9?éX€QSQ¥' ?ﬁéfs&%%QBthdyﬁ3¥Hy ﬂo claim

triazol -

triazol -

6, 7- di met hoxy
yl met hyl ) quin

The conpound of claim 1, wherein said substituent of the B

or 4-position of the benzene

Rerdacad:i d et hyl ester
nethoxyphenyl) 2- (1 2/ 4
carboxylSit acid et hyI '
hoxyphenyl) 2-(1, 2,
es

oxXyl1 C acCl

a salt

ring

6, 7- di mewhaxy- 43( 304- theephophpheriB) o2- tpppiment] of inflammatory disease.

met hyl ) qui hol i ne- 3-carboxylic acid ethyl

ester,

6,7-dinethoxy-4-(4-nethoxypheny|)-21(1,2,4-triazoI-I-
The pharmacautical_composition according -to claim 19,

21.
which is

22.
which is

23.

which is

24.
thereolf,
treating

25.

thereof,

tréeating

. 26.
thereof,
treating

27.

thereof,
treating

for promoting anti-pyretic analgesic action.

The pharmaceutical
or treatment of arthritis.

for the'prophylaxis
The pharmaceutical
for the prophylaxis

Use of a compound as defined in claim 1.or a salt
for manufacturing a pharmaceutical composition for

inflammatory diseasa.

Use of a compound as definsd in claim 1 or a salt
for manufacturing a pharmaceutlcal composition for

pyrexia and analgesia.

Usa of a compound as defined in claim 1 or a salt
for manufacturing a pharmaceutical composition for

arthritis.

Use of a compound as defined in claim 1 or a salt
for manufacturing.a pharmaceutical composition for

rheumatoid arthritis.

A

composition according to claim 19,

composition according to claim 189,
or treatment of rheumatoid arfhritis.




o Aroytur -y~

- 53- .. .wylnethyl)quinoline-3-carboxylic acid ethyl ester,
-6, 7- di nethexy—4—(4-+seprepexy -3-nmet hoxyphenyl)-2-(1, 2, 4-
triazol - ne- 3-carboxylic acid ethyl ester, or
a salt ther %onpound of cIa|n11 which is
6, 7- di met ho u 43 _
di met hoxyph trlazol 1-yl met hyl ) qui nol i ne- - pep T
acid et hyl ester or a salt t her eof . 15. A nethod of p oﬁdﬂﬁﬁﬁﬂgﬁgéﬁﬁgﬁn
represented by the formul a: y [
25 MAY 199
CLATIMS

1. A compound represented by the formula

(O
3 ACH2)a— N@
9 &
g

wherein Y represents-a nitrogen atom oxr C-G (G represents
a carboxyl group which may be esterified); ring R is a ni-
‘trogen-containing unsaturated heterocyclic group which may
be substituted for; each of rings A and B may have one or

more substituents; n represents an integer from 1 to 4; k
represents the integer 0 or 1, or a salt thereof.

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

3. The compound of claim 1 wherein said nitrogen-containing
uns_aturatéd 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-
¥, 1,2,4-triazol-4-yl, 1,2,8-friazol-1-yl, pyrrol-1-yl and tetrazol-1-yl, or a salt
thereof. :

- 5. The compound of claim 1 wherein said nis 1, or a salt thereof..

6. The compound of claim 1 wherein said Y is C-G and G is C1.6
alkyloxycarbonyl, or a salt thereof.

7. The compound of claim 1 wherein said G is ethoxycarbonyl, or a
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 hydroxyl, 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

THIS SHEET HAS BEEN
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[err]
t he
claiml1,

fornmul a:

synbol A-and the synbol k have the sanme neaning a

or a salt t her eof ; . by reactl ng a compound re-

wherein the synbol Y, therings Aand B,_the ring R

R LACHENT SpieERe
This Sheet Has Bédiy/ ‘Rep.

W . L]

formula: -(CHg)m- or -O-(CHj)e-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 optionally substi-
tuted hydroxyl group is methoxy group, or a salt thereof.

10. The compound of claim 8 wherein said optionally sub-
stituted hydroxyl group is hydroxyl group, or a salt
thereof.

11. The compound of claim 1 wherein said the substituent of the A fing
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
ismethoxy 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-(3,4-dimethoxyphenyl)-2-(1,2, 4 triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethy! ester,
6,7-dimethoxy-4-(3-isopropoxy-4-methoxyphenyl)-2-(1,2,4-triazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-hydroxy-3-methoxyphenyl)-Z- (1,2,4-triazol-1-
ylmethyl)quinoline-8-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl)-2-(2-ethylimidazol-1-
ylmethyl)quinoline-3-carboxylic acid ethyl ester,
6,7-djimethoxy-4-(3, 4-d1methoxyphenyl)-2 (pyrazol-1-ylmethyl)quinoline-3-
carboxyhc acid ethyl ester,
6,7-dimethoxy-4-(4-methoxyphenyl)-2-(1,2,4-triazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester,

' 6,7-dimethoxy—4—(4-isopropoxy-3-methoxyphényl)-2—(1,2,4-triazol—1-y1)m’ethyl

quinoline-3-carboxylic acid ethyl ester, or a salt thereof,

14. The compound of claim 1 which is 6,7-dimethoxy-4-(3,4-
dimethoxyphenyl)-2-(l,2,4-triazol-1-ylmethyl)quinoline-3-
carboxylic acid ethyl ester or a salt thereof.

15. A method of producing a compound represented by the
formula:

THIS SHEET HAS BLEIN
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wherein Q represents a |eaving group; the other synbols have the sane
_ defini tions—as—abeve—wth—a conpound represented by the general

" formula: This Sheet Has Been Replaced At .REPLACEMENT SHEEﬂ

AT 2

(O - :

[0 @ SO —
g

Y

wherein Y represents a nitrogen atom or C-G (G represents
a carboxyl group which may be esterified), rings A and B
may have one or more substitutents; ring R represents a ni-
trogen-containing unsaturated heterocyclic group which may
be substituted for; n represents an integer from 1 to ¢; k
represehts the integer 0.or 1, or a salt thereof; by re-
acting a compound represented by the formula: -

(O)

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

(1

wherein ring R has the same definition as above.

THIS SHEET HAS BEEN
REPLACED
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[efr] .. «——whererm Fing R has the same definition as

; et hod of produgi gl ieglated cl ai m 15, wherein Qis hal ogen or
hydroxyl groups & edtiitsBed LE rgani c sul fonic aci d jor] o2 §eMA¥ 1999
phosphoric aci d. mm ‘\\m%“m&od of produci ng according tjo claim15,
wherein Qis ) m ne, k@di ne, p-toluenesulif onyl oxy, nethane
sul f onyl oxy, di phenyl phosphoryl oxy, di benzyl phosphoryl oxy Qr

di met hyl phosphoryl oxy.
16. A method of producing according to claim 15 wherein Q
is halogen or hydroxyl groups esterified by organic sul-
fonic acid or organic phosphoric acid.

17. The method of producing according to claim 15 wherein
Q is chlorine, bromine, iodine, p-toluenesulfonyloxy, me-
thane-sulfonyloxy, diphenylphosphoryloxy, dibenzylphospho-
ryloxy or dimethylphosphoryloxy. |

18. The method of producing according to claim 16 wheren Q

is chlorine or bromine.

19. A pharmaceutical composition comprising a compound
represented by the formula:

(O :

@ ﬁj(cnz)n—N:ID

- wherein Y represents a nitrogen atom or C-G- (G represents

a carboxyl group which may be esterified); ring R is a

.niaiogen-containing unsaturated heterocyclic group which

" may be substituted for; each of rings A and B may have one

or more substituents; n.represents an integer from 1 to 4&;

k represents the integer 0 or 1, or a salt thereof and a
pharmaceutically acceptable carrier.

THIS SHEET HAS BEEN
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18.' The et hod of producing according to claim 16, wherei]
hl ori ne.or brdmsﬁbetHaS_BeenRﬁplac phar maceutical conpositio

é’iﬁ?{sﬁcww SHEET
conmpound e fornula wh
t he synbol n and th

c on
:ﬂ“' ﬂ in the s o
t he sane neani ng as defri ne giml, or a salt there

Y, the rings A
|n ck
phar maceutical ly ac-
20. The pharmaceuticai cqmpositioh acdordi

ceptable carrler

which is

21.
which 1is

22'
which is

23.
which is

24.
thereof,
tfeating

25.
thereot,
tréating

263
theteot,
treating

27.

thereof,
treating

for the pfcphylaxis or treatment of inflammatory disease.

The pharmaceutical composition according -to claim 19,

for promoting anti-pyretic analgesic action.

The pharmaceutical

for the prophylaxis

The pharmaceutical

composition according to claim 19,
or treatment of arthritis.

composition according to claim 19,

for the praphylexis or treatment of rheumatoid arthrltxs.

Use of a compound as defined in claim 1.or a salt
for manufacturing a gharmaceutical cemposition for

inflammatory diseasa.

Use of a compound as defined in claim 1 or a salt
for manufactur;ng a pharmaceutical composition tor

pyrexia and analgesia.

Use of a compound as defined in claim 1 or a salt
for manufacturing a pharmacsutical composition for

arthritis.

Use of a compound as defined in cléim 1 or a salt

for manufacturing.a pharmaceutical ccmpcsition for

rheumatoid arthritis.

THIS SHEET HAS BEEN
REPLACED
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-55 = 20. The pharmaceutical conposition according to claim19, which

ci's for the prophylaxis or treatment of inflamatory dis- ease. 21.
The pharmaceutical conposition according to claim19, - which inpefieNT SHEET
pronoting anti-pyretic anal gesic action. 22. . The phar rraceutﬁELPé’fA .

conposi tion according to claim19, wiigd.

REPLACEMENT SHEET
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CLAIMS

1. A compound represer-it'ed by the formula:

(O
®)

wherein -

Y represents a nitrogen atom or C-G, in which G is a carb-
oxyl group, a C, salkoxy-carbonyl group or a Cs,2aryl-C, -
alkyloxycarbonyl group; o

ring R is a 5- to 6-membered nitrogen—containizig-unSatura-
ted hetei‘ocyclic group which may be substituted, the 5-
membered heterocyclic group may form a condensed ring and
the heterocyclic group may optionally have 1 to 3 substitu-
_ent(s) selected from ' .

(1) an aliphatic chain hydrocarbon group selected £from
linear or branched C,,, alkyl, C,,.alkenyl and C,,alkynyl,
(2) a saturated or unsaturated alicyclic hydrocarbon group
selected from C;,,cycloalkyl, C,.,cycloalkenyl and C, -
cycloalkadienyl, '

(3) Cearyl, .

(4) halogen,

(5) nitro, .

(6) an amino group which may be substituted with one or two
substituent (s) selected from C,alkyl, .

(7) an acyl group selected from formyl, C;,,alkylcarbonyl,

* [ L M S *



is for t he prophylaxis or treatnent of arthritis.
Corrp05|t|on according to claim 19, which Is f
treat nent of
defined in claim1 or a salt thereof,- 50 - for manyf
pharmaceutical conposition for treating - inflany

of a conmpound{(gs a:lefydmcylln g‘ilc%ipmo}: e 2 §1q{5 thereOT

rheumatoi d arthri- - . tis. 24.

Ct 2r3 duLa1999
ory .di sease.
Tor

manuf acturin ph I e eutlcal co osit. for ‘tredting pyrexia jand
anal gesi a. g(zgg %58‘ g‘f lasafdﬂfn]r‘ﬂb‘d"l Pfclaim 1 or a salt
( {1fQdr ammirm:tyllr gnpu@ plracipatkibkyg abarmmlsidridn Holgrdigad i ng

t her eof ,

arthritis.

- of the above in which (1) the aliphatic chain hydrocarbon

group, (2) the alicyclic hydrociarbon group, and (3) the
aryl group ' '

may have one to three further substituent(s) selected from

‘amino, C, alkylamino, N-mono-substituted C, ; dialkylamino,

C;.102Cyl, carbamoyl, C,, alkylcarbamoyl, C, dlalkylcarba-
moyl, sulfamoyl, C,, alkylsulfamoyl, C,, dlalkylsulfamoyl
carboxyl, C,jalkoxycarbonyl, hydroxy, C,.,.alkoxy, Ce-14
aryloxy, mercapto, C, j,alkylthio, C¢,arylthio, sulfo, cyano,
nitro, and halogen; '

" each of rings A and B may have 1 to 4 substltuents selected

from.

(1) halogen,

(2) nitro,

(3) linear, branched or cyclic C, ,alkyl,

(4) a hydroxyl group which may optionally be substituted _

with linear, branched or cyclic C,.,alkyl, C, ,alkanoyl, or
phenyl,

(5) a thiol group which may optionally be substituted with
linear, branched or cyclic C, ,alkyl, or C, ,alkanoyl,

(6) an amino group which may be substituted with one or two
Ci-10alkyl,

(7). an acyl group selected from formyl and Cir10 alkyl-
carbonyl,

(8) a carboxyl grbup or C, alkoxy-carbonyl and C,,, aryl-
C,.s alkyloxy-carbonyl, '

and the rings A and B may have ‘a substituent of the group
of the formula: - (CH,)m-, wherein m is an integer of 3 to 5,
or a substituent of the grbup of the formula: -0O-(CH,),-O-,
wherein L is an integer of 1 to 3, which forms a ring with
mutually adjacent two carbons of the ring A or B, and 'the

* C L M S *




27, Use of a conpound as defined in claim1 or a salt, théreof, .
tmanuf acturi ng a pharnmaceutical coenposition for treating 'rﬁgﬁwépgﬁgﬁTSHEET
arthritis. _ : o - -

-51 -
ring may be a 5- to 7-membéred ring'fofmed in'cooperation
with carbon atoms on the benzene ring; - | REPLACEMENT SHEET
n represents an integer from 1 to 4; _ '
k represents an integer of 0 or 1, { 23 JUL 1999

or a salt thereof.

2. The compound of claim 1, wherein said nitrogen-containing
unsaturated heterocyclic group'is a 5-membered heterocyclic
group, or a salt thereof.

3. The compound of claim 1, wherein said nitrogen-containing
unsaturated S5-membered 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 5-membered heterocyclic group is imidazol-1-y1,
pyrazol-1-yl, 1l,2,4~-triazol-1-vyl, 1,2,4-triazol-4-y1,
1,2,3-triazol-1-yl, pyrrol-l-yl, and tetrazol-l-yl, or a
salt thereof.

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

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

7. The compound of claim 1, wherein said G is ethoxycarbonyl,
or a 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 substituent(s) selected from the group consisting of
(1) a halogen atom,
(2) a linear, branched or cyclic C.0alkyl,
(3) a hydroxyl group which may optionally be substituted
with linear, branched or cyélic C..102lkyl, C,,alkanoyl, or

- % ¢ L K s %



10.

11.

12.

13.

_phenyl;

23 JUL 1999
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(4) a thiol group which may opticnally be substituted with
linear, branched or cyclic C,.,,alkyl, or C,,alkanoyl,

and rings A and B may have a substituent of.the'group of
the formula: -O-(CH,),-O-, wherein L'is an integer of 1 to
3, which forms a ring_with mutually adjacent two carbons of
the ring A or B, and the ring may be a 5- to 7-membered
ring formed in cooperation with carbon atoms on the benzene
ring; or a salt thereof.

The compound of claim 8, wherein said substituted hydroxyl

group is methoxy group, or a salt thereof.

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

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

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

-The compound of claim 1 which is:.

6, 7-dimethoxy-4- (3, 4~-dimethoxyphenyl) -2-(1,2,4-triazol-1-
ylmethyl)quinoline-B-carboxylic acid ethyl ester,
6;7-dimethoxy-4-(3-isoprOpoxy-4-methoxyphenyl)-2-(1,2,4-

‘triazol-l-ylmethyl)quinoline-3-carboxylic acid ethyl ester,
~ 6,7-dimethoxy-4-(4-hydroxy-3-methoxyphenyl)-2-(1,2,4-

triazol-l-flmethyl) quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4- (3, 4-dimethoxyphenyl) -2~ (2-ethylimidazol-1-
ylmethyl) quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(3,4-dimethoxyphenyl) -2- (pyrazol-1-yl-
methyl)quinoline-3-carboxylic acid ethyl ester,
6,7-dimethoxy-4-(4-methoxyphenyl)-2-(1,2,4-triazol-1-

' = € L M § =%
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14.

15.

| REPLACEMENT SHEET
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ylmethyl)qulnellne 3 carboxyIIE‘EETH'EEﬁ?I‘E§€er,
6,7-dimethoxy-4- (4-isopropoxy-3- methoxyphenyl) -2-(1,2,4-

triazol-1-yl)methyl gquinoline-3-carboxylic acid ethyl
ester, o '
or a salt thereof.

The compound of claim 1 which is 6,7-dimethoxy-4-(3,4-
dimethoxyphenyl)-2-(1,2,4~-triazol-1- -ylmethyl)quinoline- 3-

carboxylic acid ethyl ester or a salt thereof.

A method of producing a compound represented by the

_N®

- formula:

wherein the symbol ¥, the rings A and B, the ring R, the
symbol n and the symbol k have the same meaning as defined
in claim 1, or a salt thereof; by reacting a compound re-
presenteg by the formula:

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

* ¢ L M S§ *
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wherein ring R has the same definition as above.

16.. A method of producing according to claim 15, wherein Q is
halogen or hydroxyl groups esterified by organ:.c sulfonic
acid or organic phosphoric acid. '

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

18. The method of producing according to claim 16, wherein Q is
chlorine or bromine.

19. A phafmaceutical composition comprisihg a compoimd
represented by the formula:

Ok .
S CHp) N@
Jeoa
g

wherein the symbeol Y, the rings A and B, the ring R, the
symbol n and the symbol k have the same meaning as defined
in claim 1, or a salt thereof and a pharmaceutically ac-
ceptable carrier.

+ ¢ L M S§ % |



20.

21.

22.

23.

24.

25.

26.

27.

| REPLACEMENT SHEET
-
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The pharmaceutical cdmposition,according'to claim 19, which
is for the prophylaxis or treatment of inflammatory dis-

ease.

The pharmaceutical composition according to claim 19; which
is for promoting anti-pyretic analgesic action.

The pharmaceutical compoéition according to claim 19, which
is for the prophylaxis or treatment of arthritis.
The pharmaceutical composition according to claim 19, which
is for the prophylaxis or treatment of rheumatoid arthri-
tis.

Use of a compound as defined in claim 1 or a salt thereof,
for manufacturing a pharmaceutical composition for treating
inflammatory disease.

Use of a compound as defined in claim 1 or a salt thereof,
for manufacturing a pharmaceutical composition for treating
pyrexia and analgesia. o

Use of a compound as defined in claim 1 or a salt thereof,
for manufacturing a pharmaceutical composition for treating
arthritis.

Use of a compound as defined in claim 1 or a salt, thereof,
for manufacturing a pharmaceutical composition for treating
rheumatoid arthritis.
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QUINOLINE OR QUINAZOLINE DERIVATIVES, THEIR
PRODUCTION AND USE

Abstract of The Disclosure

REPLACEMENT SHEET

A compound represented by the general formula:
- - || 2390t 999

(O
_ .N §r(¢H2)n—N R )

ZY.

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, which serves well as an a.ntz-lnﬂammatory agent, parhcularly a
therapeutxc agent for arthritis.



