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(57) Claim
1. A compound of the formula :
R2 R7\ R>
A
R (1)

wherein Rl is carboxy; )
coNH R10 yherein R1O is hydrogen; pyridyl:
pyrimidinyl; pyrimidinyl substituted with
lower alkyl; pyrazinyl; pheriyl; phenyl
substituted with hydroxy; thiazolyl;
triazinyl; triazolyl; triazoiyl substituted
with amino; pyridazinyl; pyridazinyl
substituted with halogen; or tetrazolyl;
cyano, thiocarbamoyl, or tetrazolyl:
R’ is hydrogen or aryl:;
R2 is hvdrogen, hydroxy, lower alkyl or lower
alkoxy; and ‘
R3 is hydrogen, hydroxy, lower alkyl, lower
. /2
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alkoxy, carboxy, lower alkoxycarbonyl,
lower alkenyloxy; aryl optionally
substituted with halogen, lower alkyl or
lower alkoxy; arylthio, aroyl,
ar(lower)alkyl, arenesulfonyl, N-lower
alkylanilino or aryloxy:

and pharmaceutically acceptable salts thereof.

A process for preparing a compound of the formula :
2 7 3

‘ﬁ

I
N Rl

o) (1)

wherein R! is carboxy;

CONH R0 wherein R10 is hydrogen; pyridyl;
pyrimidinyl; pyrimidinyl substituted with
lower alkyl; pyrazinyl; phenyl; phenyl
substituted with hydroxy; thiazolyl:;
triazinyl; triazolyl; triazolyl substituted
with amino; pyridazinyl; pyridazinyl
substituted with halogen; or tetrazolyl;
cyano, thiocarbamoyl, or tetrazolyl;

R’ is hydrogen or aryl;

R? is hydrogen, hydroxy, lower alkyl or lower
alkoxy; and

R3 is hydrogen, hydroxy, lower alkyl, lower
alkoxy, carboxy, lbwef alkoxycarbonyl,
lower alkenyloxy; aryl optionally
substituted with halogen, lower alkyl or
lower alkoxy:; arylthio, aroyl,
ar(lower)alkyl, arenesulfonyl, N-lower.
alkylanilino or aryloxy:; -
arylthio, aroyl, ar(lower)alkyl,
arenesulfonyl, N-lower alkylanilino or
aryloxy; .

or a salt thereof which comprises
(1) subjecting a compound of the formula :

/3
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wherein R7, R2 and R3 are each as defined

above, and
R4 is protected carboxy,
or a salt thereof, to elimination reaction of
the carboxy protectiQe group, to give a compound
of the formula :

|

- NN cooH
0

wherein R7, R2 and R3 are each as defined above,
or a salt thereof; or

S (e e

Sl .
; (2) reacting a compound of the formula:"
/| ,
R2 7 3
< |
, N cood
(o)

wherein R7. Rz and R3 are each as defined above,

or its reactive derivative at the carboxy group
or a salt thereof, with HoN-R10 wherein R10 ig as
degined ab@we, to give a compound of the formula:

R
Rz ."\;R R

P A CONHR1O'
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(3)

(4)

wherein R7, Rlo, R% and R® are each as
defined above,
Oor a salt thereof; or

subjecting a compound of thre formula :

.CONH2
o]

wherein R7, Rz and R3 are each as defined above,
or a salt thereof, to dehydration reaction,
to give a compound of the formula :

7 3

R2 R R

EN ‘
(o]

.

C=N

wherein R7, R2 and R3 are each as defined above,
or a salt thereof; or

reacting a compound of the formula :

wherein R7, Rz and R3 are each as defined above,
or a salt thereof, gith hydrocen sulfide,
to give a compound of the formula :
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-NHp .
g 2

wherein R7, R2 and R3 are each as defined above,

or a salt thereof;.or

(5)- subjecting a compound of the formula :

C=2N

wherein R7, RZ? and R3 are each as defined
above,or a salt thereof, to the formation
reaction of a tetrazole group, using a
combination of alkali methal azide and ammonium
halide, to give a compound ocf the formula :

wherein R7, R2 and R3 are each as defined

above,
or a salt thereof, or

(6) subjecting a compound of the formula :

2

v wherein Rl,“R and R7 aie/each as defined above,

o
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and
Rg is lower alkoxycarbonyl, or a
salt thereof, to elimination reaction of
lower alkyl, to givé a compound of the
formula @

wherein Rl, Rz and R7 are each as defined above,
or a salt thereof.
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. ‘\\.‘ "QUINGLIZINONE COMPOUND, PROCESSES FOR PREPARATION THEREOF

. e o
1 Complete specification for the invention entitled:
|
| A ‘AND PHARMACEUTICAL COMPOSITION COMPRISING THE SAME"

\

\\
) < \

The following statement is a full description of this invention,
including the best method of performing it known to us .-
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QUINOLIZINONE COMPOUND, PROCESSES FOR
PREPARATION THEREOF AND PHARMACEUTICAL
COMPOSITION COMPRISING THE SAME

This invention relates to quinolizinone compound

and a salt thereof. More particularly, it relates to

a new quinoiizinone compound and a pharmaceutically
acceptable salt thereof which have inhibitory activities
on allergy and ulcer, to processes for preparation
thereof, and to a pharmaceutical composition comprising

the same.

Accordingly, one object of this invention is to
provide the new and useful quinolizinone compound and
a pharmaceutically acceptable salt thereof.

Another object of this invention is to provide
processes for preparation of said quinolizinone
compound and the salt thereof.

A further object of this invention is to provide
a pharmaceutical composition comprising, as an active
ingredient, said quinolizinone compound or the
pharmaceutically acceptable salt thereof. ,
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Still further object of this invention is to
provide a therzpeutical method for treatment of ellergic
disease and ulcer in human being and animals.

The quinolizinone compodnd of this invention can
be represented by the following formula (I) :
RZ R7 R3
| (1)

X N rl

wherein R! is carboxy: o
CONHR1O yherein R1O is hydrogen;

pyridyl; pyrimidinyl; pyrimidinyl
substituted with lower alkyl; pyrazinyl:;
phenyl; phenyl substituted with hydroxy:
thiazolyl; triazinyl; triazolyl; triazolyl
substituted with amino; pyridazinyl;
pyridazinyl substitued with halogen; or
tetrazolyl;

cyano, thiocarbamoyl, or tetrazolyl

R’ is hydrogen or aryl;

R? is hydrogen, hydroxy, lower alkyl or lower
alkoxy; and

R3 is hydrogen; hydroxy; lower alkyl; lower
alkoxy; carboxy; lower alkoxycarbonyl:;
lower alkenyloxy;

aryl optionally substituted with halogen,
lower alkyl or lower alkoxy;

- arylthio, aroyl, ar(lower)alkyl,
arenesulfonyl, N-lower alkylanilino; or
aryloxy.

According to this invention, the object compound (I)
can be prepared by the processes as illustrated by the
following schemes.

S s




Process

Elimination of

5 R2 R ‘R3 the car@oxy
protective
| group
. s od
R4
(o}
(II)
: 10,
i ettt or a salt thereof
-‘ t:tt
AL Process 2 :
EC‘!t'
e
3 tec 3
1Y e 2 7 R
tt(]:'. R R
HoN-R10
N -
COOH
(Ia)

or its reactive derivative
at the carboxy group or a
salt thereof

Process 3

or a salt thereof

2 R’ &3
P! l
COOH
0
(Ia)

or a salt thereof

(Ib)

or a salt thereof

3
Rz R7 R Rz R7 Ra
Dehydration I
N ! — XN C=N
CONHy o) =
(0]
(Ic) (1d)

or a salt thereof
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Process 4 :

R »’ Rr°

‘ ' Hydrogen sulfide
x> N\W)\ —
=N

(o]
(1d)
or a salt thereof

“Process 5 :

(I4)
or a salt thereof

Process 6 : Elimination of

R2 R7“ Rz lower alkyl
' group '
\ L4
N Rl
0
(Ig)

or a salt thereof

wherein Rz, R3, R? and R1

2 R’ &°
~ N '
ﬁ-NHz
° S
(Ie)

or a salt thereof

(1£)

R2 R’ COOH
l

x N R1
(Ih)

or a salt thereof

0 are each as defined above,

R4 1s protected carboxy, and

Rg is lower alkyoxycarbonyl.

Among the starting compounds in the present
invention, the compound (II) can be prepared by the
processes which are illustrated in the following

schemes.
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Process A - (l)
R4 H
2 R?
5 R 4 5
N/ 6 (IV) N7 R
CH.R .
2 > R4 5
R
R4
10 (III)
cerere (V)
e or a salt thereof
Cots or a salt thereof
e Process A - (2) :
i ) r®
vu!: Rz R
i N Ring closure ”l
6 N
N R reaction X g4
4 e (o]
g . Ny
180 4 , (I1a)
(V) or a salt thereof
LA NE
b or a salt thereof
Process B :
N
R 3
RO Introduction of R6
the hydroxy
' protective ‘'group 9 Z l
| . R U N 4
HO x> N 4 R
30 R
0 (o}
(I1d) (IIe)
or a salt thereof or a salt thereof
35 1
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Process C :

Introduction of

the hydroxy
ET\D\\ '~ protective group Ef;n\\c
X N
N7 8
cnzoa b HZOR
(1114) (I1le)

or a sali thereof or a salt thereof

Process D :

Elimination of

8 the hydroxy
OR protective OH
N N\
N R4 N R4
o 0]
(IIh) (£Ii)

or a salt thereof or a salt thereof

Process E

Oxidation )

>

//l
N
N
R4
o
(II3) (IIk) —,
or a salt thereof or a salt thereof

(to be continued to the next page.)
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wherein Rz, r% and R? are each as defined above,

RS is lower alkoxy,

RO is hydrogen; protected hydroxy; lower alkyl;
lower alkoxy; carboxy; lower
alkoxycarbonyl; lower alkenyloxy; aryl
optionally substitued with halogen, lower
alkyl or lower alkoxy; arylthio; aroyl; ar
(lower)alkyl; arenesulfonyl; arylamino
optionally substituted with N-lower
alkylanilino; or aryloxy,

R8 is hydroxy protective group,

RY is protected hydroxy and

n is 1 or 2.

Suitable pharmaceutically acceptable salts
of the object compounds (I) are conventional non-toxic
salt and include and acid addition salt such as an
organic acid salt (e.g. acetate, trifluoroacetate,
maleate, tartrate, methanesulfonate, benzenesulfonate,
formate, toluenesulfonate), an inorganic acid salt (e.g.
hydrochloride, hydrobromide, hydriodide, sulfate,
nitrate, phosphate), or a salt with an amino acid (e.g.
arginine, aspartic acid, glutamic acid), or a metal salt
such as an alkali metal salt (e.g. sodium salt, potassium
salt) an an alkaline earth metal salt (e.g. calcium salt,
magnesium salt), an ammonium salt or an organic base salt
(e.g. trimethylamine salt, triethylamine salt, pyridine
salt, picoline salt, dicyclohexylamine salt, N,N'-
dibenzylethylenediamine salt.

In the ahﬁve and subsequent decriptions of
the present specification, suitable examples and
illustrations of the various definitions which the
present invention include within the scope thereof are
explained in detail as follows.
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The term "lower" is intended to mean 1 to 6
carbon atoms, 1nless otherwise indicated.

Suitable "lower alkyl" and "lower alkyl"
moiety in "ar(lower)alkyl" includes straight or branched,
having 1 to 6 carbon atom(s), such as methyl, ethyl,
propyl, isopropyl, butyl, t-butyl, pentyl or hexyl.

Suitable "lower alkoxy" includes methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-
butoxy, pentyloxy, tert-pentyloxy and hexyloxy,
preferably one having 1 to 4 carbon atom(s).

Suitable "lower alkenyloxy" includes
vinyloxy, l-propenyloxy, allyloxy, l-butenyloxy, 2-
butenyloxy and 2-pentenyloxy, preferably ones having 2 to
4 atoms.

Suitable "lower alkoxycarbonyl" includes
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
tert-butoxycarbonyl, pentyloxycarbonyl, tert-
pentyloxycarbonyl, hexyloxycarbonyl and 1-
cyclopropylethoxycarbonyl.

Suitable "triazolyl" includes 4H-1,2,4-
triazolyl, 1H-1,2,3-triazolyl and 2H-1,2,3-triazolyl.

Suitable "tetrazolyl" includes 1H-
tetrazolyl and 2H-tetrazolyl.

Suitable "triazinyl" includes 1,2, 3-
triazinyl, 1,2,4-triazinyl and 1,3,5-triazinyl.

N
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Suitable "halogen" includes chlorine,
bromine, iodine and fluorine.

Suitable "protected hydroxy" includes a
hydroxy group protected by a conventional hydroxy-
protective group, for example, lower alkyl (e.g. methyl,
ethyl, propyl, n-butyl), lower alkenyl (e.g. vinyl,
allyl), ar(lower)alkyl such as mono- or di- or triphenyl
(lower)alkyl (e.g. benzyl, benzhydryl, trityl,
trisubstituted silyl such as tri(lower)alkylsilyl (e.g.
trimethylsilyl, triethylsilyl, isopropyldimethylsilyl,
tert-butyldimethylsilyl, diisopropylethylsilyl),
triarylsilyl (e.g. triphenylsilyl) and
triar(lower)alkylsilyl tribenzylsilyl).

Suitable "aryl" includes phenyl, tolyl,
Xylyl, cumenyl, naphthyl and biphenylyl which may have
one or more suitable substituent(s) such as halogen (e.g.
fluorine, chlorine, bromine, iodine), lower alkyl or
lower alkoxy'.

Suitable "aryl" moiety in the teirms
"aryltnio" and "ar(lower)alkyl" can be referred to the
ones as exemplified above.

Suitable "aroyl" includes benzoyl, toluoyl
and naphtihoyl.

Suitable "arenesulfonyl" includes
benzenesulfonyl and p-toluenesulfonyl.

Suitable "aryloxy" includes phenoxy and
tolyloxy.

Suitable "hydroxy protective group" can be
referred to the ones as exemplified above.
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The processes for preparing the object
compounds (1) of the present invention are explained in
detail in the following.

Process 1 :

The object compound (Ia) or a salt thereof
can be prepared by subjecting the compound (II) or a salt
thereof to elimination reaction of the carboxy protective
group.

Suitable salt of the compound (II) can be
referred to the acid addition salt exemplified for the
compound (I) and suitable salt of the compound (Ia) can
be referred to the ones as exemplified for the compound

(I).

In the present elimination raction, all
conventional methods used in the elimination reaction of
the carboxy protective group, for example, hydrolysis,
reduction, elimination using Lewis acid are applicable.
When the carboxy protective group is an ester, it can be
eliminated by hydrolysis or elimination using Lewis acid.
The hydrolysis is preferably carried out in the presence
of a base or an acid.

Suitable base includes, for example, an
inorganic base such as alkali metal hydroxide (e.g.
sodium hydroxide, potassium hydroxide), alkaline earth
metal hydroxide (e.g. magnesiumni hydroxide, calcium
hydroxide), alkali metal carbonate (e.g. sodium
carbonate, potassium carbonate), alkaline earth metal
carbonate (e.g. magnesium carbonate, calcium carbonate),
alkali metal bicarbonate (e.g. sodium bicarbonate,
potassium bicarbonate), alkali metal acetate (e.g. sodium
acetate,
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potassium acetate), alkaline earth metal phosphate (e.g.
magnesium phosphate, calcium phosphate) or alkali metal
hydrogen phosphate (e.g. disodium hydrogen phosphate,
dipotassium hydrogen phosphate), and an organic base such
as trialkylamine (e.g. trimethylamine, triethylamine),
picoline, N-methylpyrrolidine, N-methylmorpholine, 1,5-
diazabicyclo [4,3,0] non-5-one, 1,4-diazabicyclo
[2,2,2]octane or 1,5-diazabicyclo[5,4,0]Jundecene-5. The
hydrolysis using a base is often carried out in water or
a hydrophilic organic solvent or a mixed solvent thereof.

Suitable acid may include an organic acid (e.g.
formic acid, acetic acid, propionic acid) and an
inorganic acid (e.g. hydrochloric acid, hydrobromic acid,
sulfuric acid).

The present hydrolysis is usually carried out in an
organic solvent, water or a mixed solvent thereof.

The reaction temperature is not critical, and it may
suitably selected in accordance with the kind of the
carboxy protective group and the elimination method.

The elimination using Lewis acid is preferable to
eliminate substituted or unsubstituted ar(lower)alkyl
ester and carried out by reacting the compound (II) or a
salt thereof with Lewis acid such as boron trihalide
(e.g. boron trichloride, boron trifluoride), titanium
tetrahalide (e.g. titanium tetrachloride, titanium
tetrabromide); tin tetrahalide (e.g. tin tetrachloride,
tin tetrabromide), aluminium halide (e.g. aluminum
chloride, aluminum bromide) or trihaloacetic acid (e.g.
trichloroacetic acid, trifluoroacetic acid). This
elimination reaction is preferably carried out in the

presence of cation trapping agents (e.g. anisole, phenol)

and is usually carried out in a solvent such as
nitroalkane (e.g. nitromethane, nitroethane), alkylene
halide (e.g. methylene chleride,

\
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ethylene chloride, diethyl ether, carbon disulfide or any
other solvent which does not adversely affect the
reaction. These solvents may be used as a mixture
thereof.

The reduction elimination can be applied preferably
for elimination of th: protective group such as
halo(lower)alkyl (e.g. 2-iodoethyl, 2,2,2-trichloroethyl)
ester or ar(lower)alkyl (e.g. benzyl) ester.

The reduction method applicable for the elimination
reaction may include, for example, reduction by using a
combination of a metal (e.g. zinc, zinc amalgam) or a
salt of chromium compound (e.g. chromous chloride,
chromous acetate) and an organic or an inorganic acid
(e.g. acetic acid, propionic acid, hydrochloric acid):;
and conventional catalytic reduction in the presence of a
conventional metallic catalyst (e.g. palladium carbon,
Raney nickel).

The reaction temperature is not critical, and the
reaction is usually carried out under cooling, at ambient
temperature or undei: warming.

The present elimination reaction of the carboxy
protective group includes, within its scope, the case
that another protected carboxy are converted into free
carboxy during the reaction or the post-treating step of
the present process.

Process 2 :

This objection compound (Ib) or a salt thereof can
be prepared by reacting the compound (Ia) or its reactive
derivative at the carboxy group or a salt thereof with
HoN-R10,

Suitable salt of the compound (Ib) can be referred
to the salt exemplified for the compound (I).

b e e S 8 T AT N 8 i S £ S e e ey
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Suitable reactive derivative at the carboxy group of
the compound (Ia) may include and acid halide, an acid
anhydride, and an activated ester. The suitable example
may be an acid chloride, an acid azide; a mixed acid
anhydride with an acid such as substituted phosphoric
acid (e.g. dialklyphosphoric acid, phenylphosphoric acid,
diphenylphosphoric acid, dibenzylphosphoric acid,
halogenated phosphoric acid), dialkylphosphorous acid,
sulforous acid, thiosulfuric acid, sulfuric acid,
alkylcarbonic acid, aliphatic carboxylic acid (e.g.
pivalic acid, pentanoic acid, isopentanoic acid, 2-
ethylbutyric acid or trichloroacetic acid) or a aromatic
carboxylic acid (e.g. benzoic acid); a symmetrical acid
anhydride; or an activated ester (e.g. cyanomethyl ester,
methoxymethyl ester, dimethyliminomethyl [(CH3)2§¥CH-]
ester, vinyl ester, propargyl ester, p-nitrophenyl ester,
2,4-dinitrophenyl ester, trichlorophenyl ester,
pentachlorophenyl ester, mesylphenyl ester,
phenylazophenyl ester, phenyl thioester, p-nitrophenyl
thioester, p-cresyl thioester, carboxymethyl thioester,
pyranyl ester, pyridyl ester, piperidyl ester, 8-quinolyl
thioester), or an ester with a N-hydroxy compound (e.g.
N,N-dimethylhydroxylamine, 1l-hydroxy-2-(1H)-pyridone, N-
hydroxysuccinimide, N-hydroxyphthalimide and l-hydroxy-6-
chloro-1H-benzotriazole.

When the compound (Ia) is used in a free acid form
or its salt form in the reaction, the reaction is
preferably carried out in the presence of a conventional
condensing agent such as N,N'-dicyclohexylcarbodiimide,
N-cyclohexyl-N'-morpholinoethyl carbodimide, N-ethyl-N'-
(3-dimethylaminopropyl )carbodiimide, 1,1'- ‘
carbonyldiimidazole, thionyl chloride, oxalyl chloride,
lower alkoxycarbonyl halide [e.g. ethyl chloroformate,
isobutyl chlorofomate or 1l-(p-chlorobenzenesulfonyloxy)-
6-chloro-1H-benzotriazole.

900329, DABSPE.001,dbfuji.spec,13
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"The reaction is usually carried out in a
conventional solvent such as water, acetone, dioxane,
chloroform, methylene chloride, ethylene chloride,

5 tetrahydrofuan, ethyl acetate, N,N-dimethylformamide,
pyridine or any other organic solvent which does not
adversely influence the reaction. Among these solvents,
hydrophilic solvents may be used in a mixture with water.

10 The reaction in the presence of a condensing agent
is usually carried out in an anhydrous, but not critical
ceonditions.

tt!lt:
t ¥

The reaction may be carried out in the presence of

Tk

tert 15 an inorganic or an organic base such as an alkali metal
FATS A hydroxide (e.g. sodium hydroxide, potassium hydroxide),
;N ' an alkali metal carbonate (e.g. sodium carbonate,

‘,x: potassium carbonate), an alkali metal bicarbonate (e.g.
exed sodium bicarbonate, potassium bicarbonate),

20 tri(lower)alkylamine (e.g. trimethylamine, triethylamine)
or pyridine or its derivative (e.g. picoline, lutidine,

scet 4-dimethylaminopyridine). In case that the base or the
x:: condensing agent to be used is in liquid, it can be used
YRR also as a solvent.

ey 25
[ R A}
! :

The reaction temperature is not critical, and the
reaction is usually carried out under heating or under
‘s warming, preferably under heating.

<

30 Process 3 :
The object compound (Id) or a salt thereof can be
prepared by subjecting the compound (Ic) or a salt
thereof

900403, DABSPE.001,dbfuji . spec,14
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to dehydration reaction.

The dehydrating agent to be used in this dehydration
reaction may include phosphoryl chloride, thionyl
chloride, phosphorus pentoxide, phosphorus pentachloride,
phosphorus pentabromide and the like.

The present reaction is usually carried out in a
solvent such as dioxane, chloroform, methylene chloride,
1,2-dichloroethane, tetrahydrofuran, pyridine, aceto-
nitrile, dimethylformamide or any other solvent which
does not adversely affect the reaction.

The reaction temperature is not critical and the
reaction is usually carried out at ambient temperature,
under warming or heating.

Process 4 :

The object compound (Ie) or a salt thereof can be
prepared by reacting the compound (Id) or a salt thereof
with hydrogen sulfide.

The present reaction is usually carried out in a
solvent such as dioxane, chloroform, methylene chloride,
1,2-dichloroethane, tetrahydrofuran, pyridine, aceto-
nitrile, dimasthylformamide or any other solvent which
does not adversely affect the reaction.

The reaction temperature is not critical and the
reaction is usually carried out at ambient temperature,
under warming or heating. ' '

Process S :
The object compound (If) or a salt thereof can be
prepared by subjecting the compound (Id) or a salt thereof
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to the formation reaction of a tetrazole group.

Suitable salt of the compound (If) and (Id) can be
reforred to the acid addition salt exemplified for the
compound (I).

The agent to be used in the present reaction may
include conventional ones such as combination of alkali
metal azide (e.g., potassium azide, sodium azide) and
ammonium halide (e.g. ammonium chloride)

The present reaction is usually carried out in a
solvent such as dioxane, chloroform, methylene chloride,
1,2-dichloroethane, tetrahydrofuran, pyridine, acetonitrile,
dimethylformamide or any other solvent which does not
adversely affect the reaction.

The reaction temperature is not critical and the
reaction is usually carried out under warming or heating.
Process 6 : 4

The compound (Ih) or a salt thereof can be prepared by
subjecting the compound (Ig) or a salt thereof to
eiimination reaction of the carboxy protective group.

Suitable salts of the compounds (Ig) and (Ih) can be
referred to the salts exemplified for the compound (I).

The present reaction can be carried out in a similar
manner to that of Process 1 as mentioned above, and therefore
the reaction modes and conditions (e.g. reaction temperature,
oolventi are referrred to those of Process 1.

Process A - i;) g

The compound (V) or a salt thereof can be prepared by
reacting the compound (1II) or a salt thereof with the
compound (IV).

Suitable salts of the compounds (III) and (V) can be
referred to the acid addition salts exemplified for the
compound (I). '

The present reaction can be preferably carried out
in the presence of alkyl lithium (e.g., n-butyl lithium),

" 1lithium diisopropylamide and alkalimetal alkoxide (e.g.,

sodium methoxide, sodium ethoxide).
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The present reaction is usually carried out in a
solvent. such as acetone, dioxane, acetonitrile,
dimethylformamide, benzene, hexane, chloroform,
methylene chloride, ethylene chloride, tetrahydrofuran,

S 2thyl acetate, or any other solvent which does not
adversely affect the reaction.

The reaction temperature is not critical and the
reaction is usually carried out under cooling, at
10 ambient temperature or under heating.

Process A - (2) :
The compound (IIa) or a salt thereof can be

‘,:?t prepared by subjecting the compound (V) or a salt
ie'hlS thereof to ring closure reaction.
e

Free Suitable salt of the compound (V) can be referred

to the acid addition salt exemplified for the compound (I).

20 The present reaction may preferably be carried out
Loees in the presence of a suitable agent such as the mixture
crre of diphenyl and diphenylether, which is used as heating

t medium. '

25 The reaction temperature is not critical and the
reaction is usually carried out under heating:

Process B :
The c¢bject compound (IIe) or a salt thereof can be

30 prepared by subjecting the compound (IId) or a salt

thereof to introduction reaction of the hydroxy

protective group.

Suitable salt of the compounds (IId) and (IIe)

can be referred to the acid addition salts as exemplified

3s for the compound (I).
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In case the protective group to be introduced are
lower alkyl or lower alkenyl, the reaction can be carried
out by reacting the compound (I1Id) with lower alkylating
agent or lower alkenylating agent.

The lower alkylating agent or lower alkenylating
agent to be used in the present reaction may include
conventional one such as mono(or di)lower alkyl sulfate
(e.g. dimethyl sulfate), lower alkyl(lower) -
alkanesulfonate (e.g. methyl methanesulfonate),
halo(lower )alkane (e.g. bromomethane, iodomethane,
iodoethane, iodobutane) or halo(lower)alkene (e.g.
iodopropene).

When lower alkyl ester of an acid is used as a
lower alkylating agent, the reaction is usually carried
out in a solvent such as water, acetone, tetrahydrofuran,
ethanol, ether, dimethylformamide or any other solvent
which does not adversely influence the reaction.

The present reaction is preferably carried out in
the present of a conventional base such as an inorganic
base or an organic base.

The reaction temperature is not critical and the
reaction is usually carried out under cooling to heating
around boiling point of the solvent.

ProcessC :

The compound (IIIe) or a salt thereof can be
prepared by subjecting:the compound (IIId) ©or a salt
thereof to introduction reaction of the hydroxy
protective group.

The present reaction can be carried out in a
conventional manner. '




In cas¢ that the protective group to be introduced
is a silyl group, the present reaction is carried out
by reacting the compound (IIId) or a salt thereof with
the compound of the formula :

Ra - X (VI)

wherein Ra is a trisubstituted silyl and
X 4is an acid residue.

Suitable acid residue may include halogen (e.g.,
chlorine or bromine).

The present reaction is preferably carried out in
the presence of imidazole, 4-substituted imidazole, ‘
dimethylpyrazole, triazole or tetrazole.

The reaction is usually carried out in a conventional
solvent such as water, acetone, dioxane, acetonitrile,
chloroform, methylene chloridae, ethylene chloride,
tetrahydrofuran, ethyl acetate, N,N-dimethylformamide,
pyridine or any other organic solvent which does not
adversely influence the reaction.

The reaction temperature is not critical and the
reactiorn is usually carried out under cooling, at
ambient temperature or under warming.

Process D
The compound (IIi) or a salt thereof can be

prepared by subjecting the compound (IIh) or a salt

thereof to elimination reaction of the hydroxy protective

group. .
The prescnt elimination reaction is carried out

in accordence with a conventional method such as

Process E,
The present reaction is preferably carried out

in the presence of a mlld reagent such as

tetra-n-butylammonium fluoride.
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The reaction is usually carried out in a con-
ventional solvent such as water, acetone, dioxéne,
acetonitrile, chloroform, methylene chloride, ethylene
chloride, tetrahydrofuran, ethyl acetate,
N,N-dimethylformamide, pyridine or any other organic
solvent which does not adversely influence the reaction.

The reaction temperature is not critical and the
reaction is usually carried out under cooling, at
ambient temperature or under warming.

The object compound (IIK) or a salt thereof can
be prepared by oxidizing the compound (IIj) or a salt
thereof,

The oxidizing agent to be used in this reaction
may include an inorganic peracid or a salt thereof
(e.g. periodic acié, persuliuric acid, or sodium or
potassium salt thereof), an organic peracid or
a salt thereof (e.g. perbenzoic acid, m=chloro-
perbenzoic acid, performic acid, peracetic acid,
chloroperacetic acid, trifluoroperacetic acid, or
sodium or potassium salt thereof), ozone,
hydrogen peroxide, urea-hydrogen peroxide, N-
halosuccinimide (e.g. N-bromosuccinimide, N-chloro-
succinimide), hypochlorite compound (e.g. tert-butyl
hypochlorite), permanganate (e.g. potassium

.permanganate), or any other conventional

oxidizing agent which can oxidide a sulfinyl group
to a sulfonyl group.

Tﬁp Present reaction can also be carried out in
the presence of a compound comprising Group Vb or VIb
metal in the Periodic Table of elements, for example;
tungstic acid, molybdic acid, vanadic acid, ete,, or
an alkali or an alkaline earth metal salt théreof.

The present oxidation reaction is usually carried
out in a conventional solvent which dqa@ not adversely
influence the reaction such as water, acetic acid,
chloroform, methylene chloride, acetone, methanol, i
ethanol or a mixture thereof,
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The reaction temperature is not critical and the
reaction is preferably carried out under cooling to’
at ambient temperature.

Particularly, the compounds (I) possessing the
most potent antimicrobial activity can be represented
by the following formula:

R/ Rr3

Z P
! 1
Rp\N R

o

3

wherein Rl, Rz, R™ and R7 are each as defined above,

and more particularly, Rl is tetrazolylamido,
R2 and R7

R3 is aryloxy or aroyl.

are each hydrogen, and

(to be continued to the next page.)
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For the purpose of showing pharmaceutical utility
of the quinolizincone compound (I), pharmaceutical test
data thereof are illustrated in the following.

(1] Test compound :
N-[5-(1H-Tetrazolyl) ] -4H-quinolizin-4-one-3-
carboxamide (hereinafter referred to as compound

OR

N-(S5-(lH-Tetrazolyl) ] -l-phenyl-4H-quinolizin-
4-one-3-carboxamide (hereinafter referred to as
compound (B) )

(2] Test :
(A) Inhibition on stress ulcer
(Z} Test Method :
°Sprague-Dawley rats weighing about 200 g were used.
Each animal was immobilized in a small cage and put in
a water bath allowing to rcspire. The temperature
of the water bath kept at 22°C. The test compound (:)and
were administered orally just before the immobilization.
Seven hours later, the animals were sacrificed and
their stomachs were removed. The stomach was then
fixed with 2% formalin. The area of ulcers was measured
for each animal. The mean area (mmz) in the test
animals was compared with that in the control animals.
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@ Test Result :

w~

Treatment

2
°

Ulcer

index

Mean + S.E.

Inh. &

Control

19

26

12

14

25

19.2 £ 2.8

Compound @

32 mg/kg

18

Ml el wiInIFIOILE]|lWINMD] -

Hil&a]lw]lw

67.7

Treatment

No.

Ulcer index

mmz

Mean + S.E.

Irh. &

Control

50

52

58

17

65

48.4 + 8.3

Compound

32 mg/kg

10

11

3

5

orajlwln]lrlo]lelw]vlr

11

8.4 + 1.9

83.7

gy

.@.ia.’ iz



10

.
EAXEKNY N
L ] L]

115

voe

[ XXX ]
L)

onde

- 23 -

(B) Effect on passive cutaneous anaphylaxis (PCA).

(:) Test Method

Recipient animals for PCA reactions were female
Sprague-Dawley rats, 7 weeks old, 180g-200g (Nihon Kurea).
Each experiment included 5 observations.

Five times crystallized ovalbumin (OVA) (Sigma Lot,
31F-8061) was used as antigen.

Female BDFl mice, 7 weeks old (Nihon Kurea), were
given a primary injection (left foot pad, s.c.) of
100 mcg OVA in 0.05ml saline and after 20 days a booster
injection by the same route. Blood was collected 28
days after the primary injection and the sera were
stored at -80°C.

The animals were shared with an electric clipper in
advance and prepared for Passive Cutaneous Anaphylaxis
(PCA) by injecting 0.05ml of mouse antiserum dilutions
(1/16, 1/32) in each side of the dorsal skin.

They were then challenged 48 hours later with an
intravenous injection of 1 ml of 0.5% Evans Blue containing
5 mg OVA. Fifty minutes later, they were killed and the
lesions (diameter) measured.

A minimal skin response was one with a 5§ mm or
greater diameter blue spot measured on the dermal side
of reflected skin. Drug activity was estimated using
the following formula;

% inhibition 'G drug treated (dia;mm) > x 100

Saline treated (dia;mm)

Drugs were suspended in 0.1% methyl cellulose/saline
and given intravenously with the antigen.

W
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(:) Test Result :
Dose Inhibition (%)

mg/kg Antiserum concentration

1/16 1/32

1 97.2 100

Compound C)
10 94.5 100

The pharmaceutical composition of this invention
can be used in the form of a pharmaceutical preparation,
for example, in solid, semisolid or liquid form, which
contains an active substance of this invention in
admixture with an organic or inorganic carrier or
excipient suitable for external, oral or parenteral
applications. The active ingredient may be compounded,
for example, with the usual non-toxic, pharmaceutically
acceptable carriers for tablets, pellets, capsules,
suppositories, solutions, emulsions, suspensions, and
any other form suitable for use. The carriers which
can be used are water, glucose, lactose, gum acacia,
gelatin, mannitol, starch paste, magnesium trisilicate,
talc, corn starch, keratin, collidal silica, potato
starcl; urea and other carriers suitable for use in
manufécturing preparations, in solid, semisolid, or
liquid form, and in addition auxiliary, stabilizing,
thickening and coloring agents and perfumes may be
used. The pharmaceutical compositions can also contain
preservative or bacteriostatic agents to keep the
active ingredient in the desired preparations stable
in activity. The active object compound is included
in the pharmaceutical composition in an amount sufficient
to produce the desired tHerapeutic effect upon the

o g A et T i e sty . St [ e e Sy T
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process or condition of diseases.

For applying this composition to humans, it is
preferably to apply it by intravenous, intramuscular
or oral administration. While the dosage or thera-
peutically effective amount of the object compound
of this invention varies from and also depends upon
the age and condition of each individual patient to
be treated, a daily doses of about 0.05-5 mg of the
active ingredient/kg of a human being or an animal
in generally give for treating diseases, and an average,
single dose of about 2.5 mg, 25 mg and 250 mg in generally
administered.

The following preparations and examples are given
for purpose of illustrating this invention.

Preparation 1 .

To a solution of 2-methylpyridine (7 ml) in tetra-
hydrofuran (140 ml) was added dropwise a solution of
n-butyl lithium (49 ml of 1.59 mol solution in hexane)
with ice-cooling. The resulting dark red solution was
allowed to warm to ambient temperature and stirred for
an hour. After cooling to -78°C, a solution of diethyl
ethoxymethylenemalonate (15.68 ml) in tetrahydrofuran
(50 ml) was added over a period of 30 minutes. The
reaction mixture was allowed to warm to -20°C and
stirred for 30 minutes at -20°C. Acetic acid (4.48 ml)
was added. The solvent was distilled off, the residue °
was dissolved in ethyl acetate and washed with 10%
aqueous solution of sodium bicarbonate, water and
saturated aqueous sadium chloride, After drying over
magnesium sulfate, the ethyl acetate extract was filtered
and evaporated to give an oil (27 g). The residue was
chromatographed on silica gel (Merck 70 - 230 mesh, 270 g)
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eluting with chloroform to give ethyl 3-ethoxy-2-
ethoxycarbonyl-4-(2-pyridyl)butyrate (19 g) as an oil.
IR (£ilm) : 1730, 1590, 1470, 1440, 1370 cm =+
NMR (CDCly) § : 0.97 (t, 3H, J=8Hz), 1.26 (t, 6H,
J=8Ez), 3.12 (4, 1H, J=8Hz), 3.2-3.6 (m, 2H),
3.62 (4, lH, J=8Hz), 4.2l (g, 4H, J=8Kz),
4.47 (g, 28, J=8Hz), 6.97-7.80 (m, 3H),
8.42-8.67 (m, 1H)

Preparation 2

A mixture of ethyl 3-ethoxy-2-ethoxycarbonyl-4-
(2-pyridyl)butyrate (18.9 g), diphenyl (48.85 g) and
diphenyl ether (135.8 g) was heated to 250°C for 40
minutes. The reaction mixture was cooled to ambient
temperature and chromatographed on silica gel (Merck
70-230 mesh, 620 g) eluting with hexane and then a
mixture of ethanol and chloroform .(l1:49) to give a
crude oil, which was crystallized from a mixture of

ether and hexane (l:1) to give -3-ethoxycarbonyl-4HE-
quinolizin-4-pne (11.48 g) as yellow crystal.

IR (Nujol) : 1670, 1625, 1490 cm !

NMR (CDCl,) & : 1.42 {t, 3H, J=7Hz), 4.42 (q, 2H,
J=7Hz), 6.62 (4, 1H, J=8Hz), 7.02-7.38 (m, 1lH),
7.53-7.68 (m, 2H), 8.33 (4, 1H, J=8Hz),
9.23-9.47 (m, 1H)

Preparation 3
The ,following compounds were obtained according to

a similar manner to that of Preparation 1l.

(1) Ethyl 3-ethoxy-2-ethoxycarbonyl-4-[2-(5-
ethylpyridyl) Jbutyrate. . >
IR (£ilm) : 1750, 1730 cm T
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(2) Ethyl 4-phenyl-3-ethoxy-2-ethoxycarbonyl-4-
(2-pyridyl)butyrate,.
IR (£ilm) : 1750 (sh), 1730 cm

1

(3) Ethyl 3-ethoxy-2-ethoxycarbonyl-4=-[2-(5-
hydroxypyridyl) )butyrate.
i IR (£film) : 2550, 1730, 1450, 1270, 1160, 1090,
g 1025 cm™!
NMR (CDClB) § : 0.97 (¢, ;H, J=7Hz), 1.25 (t, €H,
J=7Hz), 3.07 (4, 2B, J=5Hz), 3.20-4.77 (m, 8H),
6.47 (m, 1H), 7.07-7.37 (m, 2H), 8.17 (m, 1lH)

(4) Ethyl 3-ethoxy-2-ethoxycarbonyl-4-[2-(3-
cr“z methylpyridyl) Jbutyrate.
e IR (Nujol) : 1750, 1735, 1575, 1440, 860, 790 cm T
e, NMR (CDCl,) & : 0.92 (t, 3H, J=5Hz), 1.27 (t, 6H,
o J=SHz), 2.37 (s, 3H), 3.08-3.60 (m, 4H),
£ T 3.70 (4, 1H, J=5Hz), 4.18 (q, 2H, J=SHz),
eexd 4.22 (q, 2H, J=SHz), 4.52 (m, 1lH), 7.05 (44,
* 1H,»J=6Hz and 3Hz), 7.45 (d, lH, J=6Hz),
8.42 (d, 1H, J=3Hz)
:x:‘ (S) Ethyl 3-ethoxy=-2-carboethoxy-4-[2-(4-
Yotk methylpyridyl) Jbutyrate.
cere IR (film) : 1750, 1730, 1600, 1240, 1150, 1020 cm-l

ceet
NMR (CDCl,) & : 0.97 (t, 3K, J=7Hz), 1.27 (t, 6%,
. J=7Hz), 2.32 (s, 3K), 3.10 (4, 2K, J=5.5Hz),
. 3.28-3.58 (m, 2H), 4.20 (q, 3H, J=7Hz),
4.23 (g, 3H, J=7Hz), 6.87-7.13 (m, 24),
8.40 (d, 1H, J=6Hz)
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(6) Ethyl 3-ethoxy-2-ethoxycarbonyl-4-(2-(6-
methylpyridyl) ]butyrate.
IR (£ilm) : 1650, 1630, 1590, 1586, 1270, 1150,
1090 em™!

NMR (CDC13) § : 0.97 (t, 3H, J=7Hz), 1.25 (t, 6H,
J=7Hz) , 2.48 (s, 3H), 3.07 (4, 2H, J=5.5Hz),
3.60 (g, 2H, J=7Hz), 3.23-3.57 (m, 1H),
4.18 (q, 4H, J=7Hz), 4.33-4.67 (m, 1H),
6.85-7.15 (m, 2H), 7.33-7.66 (m, 1H)

(7) Ethyl 3-ethouxy-2-ethoxycarbonyl-4-(2-pyridyl)-
pentanoate. .
IR (film) : 1750, 1730, 1590, 1300, 1090, 1020 Cm-l
NMR (CDC13) 6§ : 1.00 (t, 3H, J=7H2), [1.35 (t, J=7H2),
1.25 (¢, J=7Hz), 1.25 (s) 9H€}, 3.00-3.75 (m, 4H),
3.93-4.58 (m, SH), 6.98-7.60 (m, 2H), 7.65
(m, 1H), 8.58 (m, 1lH)

(8) Ethyl 3-ethoxy-2-ethoxycarbonyl-4-[2-(5-
methylpyridyl) Jbutyrate.
IR (£film) : 1740, 1730, 1600, 1480, 1150, 1090,
1025 cm™}

NMR (CDC13) 6§ : 1,00 (t, 3H, J=7Hz), 1.27 (t, 6H,
J=7Hz), 2.32 (s, 3H), 3.00-3.77 (m, 4H),
4.22 (q, 3H, J=7Hz), 4.25 (q, 3H, J=7Hz),
7.03-7.50 (m, 2H), 8.37 (m, 1lH)

(9) Ethyl 3-ethoxy-4-methoxy-4-(2-pyridyl)-2-
ethoxycarbonylbutyrate.
IR (£ilm) : 1750, 1730, 1590, 1365, 1090, 1025,
760 cm™ !

NMR (CDCly) & : 0.78 (t, 3H, J=7Hz), 1.25 (¢, 3H,
J=7Hz) , '1.28 (t, 3H, J=7Hz), 3.33 (4, 2H,
J=4Hz), 3.60-4.60 (m, 9H.), 7.07-7.90 (m, 3H),
8.62 (m, 1H)




cte
tvce
tLte
s ¢ ¥
Le [

2eee
cece

35

- 29 -

Preparation 4

The following compounds were obtained according to
a similar manner to that of Preparation 2.

(1) 7-Ethyl-3-ethoxycarbonyl-4H-quinolizin-4-one.
mp. 81-83°C. .
IR (Nujol) : 1720, 1630 cm

NMR (CDC13) § : 1.32 (t, 3H, J=7Hz), 1.44 (t, 3H,
J=7Hz), 2.76 (g, 2H, J=7Hz), 4.40 (g, 2H,

J=7Ez), 6.60 (4, 1K, J=8Hz), 7.52 (s, 2H),
8.32 (4, lH, J=8Hz), 9.20 (s, lH)

1

(2) 1-Phenyl-3-ethoxycarbonyl-4H-quinolizin-4-one.
mp. 120-l123°C.
IR (Nujol) : 1730, 1620 cm
NMR (CDCly) § : 1.36 (t, 3H, J=7Hz), 4.38 (g, 2H,
J=782), 7.04-7.76 (m, 7H8), 8.32 (s, 1H),
9.48 (4, 1H, J=8Hz2)

1

(3) 8~Hydroxy-3-ethoxycarbonyl-4B-quinolizin-4-one.
mp. 242°C. (dec.)
IR (Nujol) : 3300, 3200, 1680, 1660, 1620, 1300,
1140, 960, 900 cm >
NMR (DMSO-dG) §: 2.27 (t, 3H, J=7Hz), 4.23 (q, 2K,
J=8Hz), 6.13 (4, 1lH, J=BHz), 7.58 (44, 1lH,
J=2Hz, 8Hz), 7.90 (d, 1lE, J=8Hz),
8.07 (4, lH, J=8Hz), 8.82 (d, lH, J=2H2)
Anal. Calcd for ClzallNO4 : C, 61.80; H, 4.75
Found : C, 62.18; H, 5.05

(4) 9-Methyl-3-ethoxycarbonyl-4H-quinolizin-4-one.
mp. 125-126°C.
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IR (Nujol) : 3090, 1725, 1645, 1590, 1ll25,
1100 cm !
NMR (CDCl3) 6§ :+ 1.40 (t, 3H, J=7Hz), 2.50 (s, 3H),
4.42 (g, 2H, J=7Hz), 6.63 (4, 1R, J=9H2),
7.07 (&, 1lE, J-7Hz),.7.47 (d, 18, J=7HZ),
8.35 (&, 1H, J=9H2),.9.32 (d, J=7Ez, 1lE)
Anal. Calcd for C13I-113N03 : C; 67.52, H; 5.67
Found ; C; 67.51, E; 5.83

(5) 8-Methyl-3-ethoxycarbonyl-4H-quinolizin-4-
one. mp. l46-148°C.
IR (Nujol) : 3060, 1720, 1660, 1640, 1245, 1155,
790 ém~?

NMR (CDCl,) & : 1.40 (¢, 3H, J=7Hz), 2.50 (s, 3H),
4.38 (g, 2H, J=7Hz), 6.50 (4, lH, J=9HZ),
7.00 (&d, 1H, J=7Hz, 2Hz), 7.30 (4, 1H,
J=2Hz), 8.32 (d, 1H, J=9Hz), 9.28 (d, 1lH,
J=7Hz) .

Anal. Calcd for Cl3Hl3N03 : C; 67.52, H; 5.67

Found : C; 67.38, H; 5.65

(6) 3-Ethoxycarbonyl-6-methyl-4H-quinolizin-4-
one. mp. 90-93°C. '
IR (Nujol) : 1720, 1650, 1620, 1590, 1265, 1120,
1100, 795 cm*
NMR (CDC13) § + 1.35 (t, 3H, J=7Hz), 3.05 (s, 3H),
4.38 (q, 2H, J=7Hz), 6.38 (4, 1lH, J=8H2),
6.67 (m, 1H), 7.25 (4, lH, J=4,5H2),
8.18 (4, 1H, J=8Hz)
Anal. Calcd for C13313N03 :
C; 67.52, H; 5.67, N; 6.07
Found : C; 67.28, H; 5.63, N; 6.03

(7) 1-Methyl-3-ethoxycarbonyl-4H-quinolizin-4-
one. l'l\p. 142-143°C0
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IR (Nujol) : 1720, 1650, 1620, 1595, 1300, 1230,
1160, 1120, 775 em™®
NMR (CDC13) § + 1.42 (t, 3H, J=7Hz), 2.40 (s, 3H),
4.43 (g, 2H, J=7Hz), 7.20 (m, 1H), 7.62-7.80
S (m, 2E), 8.25 (s, 1H), 9.47 (m, 1lH)
Anal, Calcd for cl3al3NO3 :
C; 67.52, H; 5.67, N; 6.06
Found : C; 67.49, H; 5.94, N; 6.06

}f 10 (8) 7-Methyl-3-ethoxycarbonyl-4H-quinolizin-4-
! one. mp. 146-149°C.
! IR (Nujol) : 1720, 1620, 1145, 1110 cm ’
) NMR (CDCl,) & : 1.42 (t, 3H, J=THz2), 2.45 (s, 3H),
cres 4.43 (q, 2H, J=7Hz), 6.62 (d, lH, J=8Hz),
as 7.47-7.57 (m, 2H), 8.33 (d, 1H, J=8Hz),
P 9.23 (m, 1H)
:::i: Anal. Calcd for C,4H, N0, : ,
C; 67.52, H; 5.62, N; 6.06

Found : C; 67.44, H; 5.85, N; 6.00

20
RIS (9) l-Methoxy-3-ethoxycarbonyl-4E-guinolizin-4-
e one. mp. 132-133°C.
et IR (Nujol) : 1680, 1670, 1620, 1595, 1360, 1120,
oo 1020, 770 em!
sei25

NMR (CDCl3) § «+ 1.43 (t, 3H, J=7Hz), 3.93 (s,
3H), 4.45 (g, 2H, J=7Hz), 7.25 (m, 1lH),
o 00 7.67 (m,:;H), 7.97-8.20 (m, 2H), 9.47 (4,
'1H, J=7.5Hz)
30 Anal. Calcd for 013313N04 3 |
C; 63.15, H; 5.30, N; 5.66
Found : C; 62.80, H; 5.33, N; 5.63
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Preparation(5):

To a stirred solution of 3-ethoxycarbonyl-7-hydroxy-
4H-quinolizin-4-one (4.5 g) in dry N,N-dimethylformamide
(90 ml) was added sodium hydride (60% in mineral oil,
0.93 g) at room temperature and the resulting solution

‘was kept for 30 minutes at 50°C. The reactiovu mixture

was treated with methyl iodide (4.13 g) and stirred for
30 minute at the same temperature. The reaction mixture
was poured into dilute hydrochloric acid solution and
extracted with chloroform. The organic layer was washed
with water, dried over anhydrous magnesium sulfate and
evaporated to give an oil (12.3 g) which was applied to
a silica gel column. Elution with chloroform-methanol
(99:1) gave 3-ethoxycarbonyl-7-methoxy-4H-quinolizin-
4-one (3.75 g), mp, 156-158°C.
IR (Nujol) : 1720, 1620, 1500, 1140, 1100 cm
NMR (CDC13) § 1.43 (t, 3H, J=7Hz), 3.93 (s, 3H),
4,43 (q, 2H, J=7Hz), 6.63 (4, lH, J=8.5Hz),
7.23-7.70 (m, 2H), 7.28 (d, 1lH, J=8.5Hz2),
9.00 (m, 1lH)
Anal. Caled for C,qH N0, : C; 63.15, H; 5.30
Found : C; 62.62, H; 5.52

1

Preparaticn(6)
The following compounds were obtained according
to a similar manner to that of Pr-eparation5.

(1) 3-Ethoxycarbonyl=-7-n-butoxy-4E-quinolizin-4-one.

mp. 132-133°C,

IR (Nujol) : 1710, 1620, 1540, 1280, 1240, 1140,
845, 780 cm !
NMR (CDC13) s 1,00 (&, 3K, J=6Kz), 1.43 (t, 3H,
J=7.5Hz), 1.50-2.33 (m, 4H), 4.10 (t, 2H,
J=6Hz), 4.43 (g, 2H, J=7.5Hz), 6.63 (4, 1H, :
J=8Hz), 7.23-7.67 (m, 2H), 8.28 (d, 1H, i
J=8Hz), 8.97 (d, lH, J=2Hz) !
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Anal. Calcd for C16H19N04 :
15- C; 66.42, H; 6.62, N; 4.84
Found : C; 66.54, H; 6.52, N; 4.82

(2) 3-Ethoxycarbonyl-7-isopropoxy-4H-quinolizin-

4-one. mp. 132-134°C
20 IR (Nujol) : 1725, 1625, 1240, 1140, 1100, 970,
840 em~t

NMR (CDCl3)6 : 1l.42 (4, 6H, J=6Hz), 1.43 (t, 3H,
J=7.5Hz), 4.43 (q, 1lH, J=7.5Hz), 4.65 (m, 2H),
6062 (d' lﬂ' J‘B.SHZ), 7.20-7068 (m, ZH),

25 8.27 (4, l1H, J=8.5Hz), 9.00 (4, 1lH, J=2Hz2)
Anal. Calcd for C15H17No4 :
qnns C; 65.44, H; 6.22, N; 5.09
tere Found : C; 65.66, H; 6.15, N; 5.10
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Preparation 7
The following compounds were obtained according
to a similar manner to that of Preparation 1.

(1) Ethyl 4-phenyl-4-(2-guinolyl)-3-ethoxy=2-
ethoxycarbonylbutyrate,
IR (Film) : 1750, 1730, 1590, 1500, 1150, 1090,
1030 em”t
NMR (CDC13, §) :+ 0,82 (3B, t, J=7Hz), 1.20 (3H, t,
J=7Hz), 1.28 (3H, t, J=7Hz), 3.12 (lH, m),
3.42-4.47 (6H, m), 4.67 (l1H, m), 5.25 (lH, m),
7.12-8.27 (11H, m)

(2) Ethyl 4-(2-pyridyl)-4-(l-naphthyl)-3-ethoxy-
2-ethoxycarbonylbutyrate.
IR (Film) : 1750, 1720, 1580, 780, 750 cm
NMR (CDCla, §) + 0,60 (3H, t, J=7Hz), 1.20 (6H,
t, J=7Hz), 2.20-4.53 (88, m), 5.33 (1K, m),
6.95-8,10 (10H, m), 8.58 (lH, m)

1

(3) Ethyl 4-(2-pyridyl)-4-(4-biphenylyl) -3~
ethoxy-2-ethoxycarbonylbutyrate.
IR (Film) : 1750, 1730, 1590, 1485, 1300, 1150,
760 em™t

NMR (CDCl,, &) : 0.83 (3H, t, J=7Hz), 1.33 (6H,
t, J=7Hz), 3.28 (l1H, m), 3.63 (2H, gq, J=7Hz),
4.25 (4H, q, IJ=7Hz), 4.50-5.30 (2H, m),
7.02-7.83 (2H, m), 8.65 (lH, m)

(4) Ethyl 4-phenoxy-4-(2-pyridyl)-3-ethoxy-2-
ethoxycarbonylbutyratu,
IR (Film) : 1750, 1730, 1590, 1490, 120, 1060,
750 cm”t
NMR (CDCls, g8 ¢+ 0.80 (3H, t, J=7HZz), 1.03 (3H,
t, J=7Hz), 1,28 (3H, t, J=7Hz), 2.73 (1H, m),
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3.17-3.70 (2, m), 3.80-4.40 (4H, m),
4.60 (1H, m), 5.55 (lH, m), 6.80-7.03 (3H, m),
7.10-7.40 (3H, m), 7.42-7.80 (2K, m),

8.65 (1H, m)

(5) Ethyl 4-(3-tolyl) -4-(2-pyridyl)-3-ethoxy-2-
ethoxycarbonylbutyrate.
IR (Film) : 1750, 1730, 1600, 1590, 1100,
700 cmt

. NMR (CC14, §) ¢+ 0.72 (3H, t, J=7Hz), 1.07-1.45
(6H, m), 2.33 (3H, s), 3.12-3.73 (3H, m),
3.87-4.48 (5H, m), 4.95 (1B, m), 6.85-7.72
(7H, m) , 8.58 (1H, m)

(6) Ethyl 4-(2-pyridyl)-4-(4-chlorophenyl)-3-
ethoxy-2-ethoxycarbonylbutyrate.
IX (Film) : 1750, 1730, 1590, 1490, 1090,
750 cm™t
NMR (CDC13. §) + 0.63-0.97 (3H, m), 1.05-1.50
(6, m), 3.03-3.82 (3H, m), 3.93-4.58 (SH,
m), 4.93 (1H, m), 6.90-7.72 (7H, m), 8.53
(1H, m)

(7) Ethyl-4-(2-pyridyl) -4~ (3-methoxyphenyl) -3~
ethoxy-2-ethoxycarbonylbutyrate.
IR (Film) : 1750, 1730, 1590, 1470, 1440, 1370,
1160, 1100, 1040, 760, 700 cm »
NMR (CC14, §) : 0.73 (3H, t, J=7Hz), 1.07-1.48
(6H, m), 2.85-4.53 (84, m), 3.72 (3H, s),
4.93 (1H, m), 6.50-7.70 (74, m), 8.60 (1lH,
m)

(8) Ethyl 4-(2-tolyl)-4-(2-pyridyl)-3-ethoxy-2-
ethoxycarbonylbutyrate. i
IR (Film) : 3060, 1740, 1720, 1590, 1440, 1090, ?

860, 750 cm ! '
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MR (CC14, §) : 0.70 (3B, t, J=7Hz), 1.03-1.48
(GH’ m), 2.4 (3H’ m)' 2.80-4093 (QH’ m)l
6.80-7.60 (7H, m), 8.47 (lE, m)

(9) Ethyl 4-(2-pyridyl)-4-t-butyldimethylsiloxy-
3-ethoxy-2-ethoxycarbonylbutyrate.
IR (Film) : 1750, 1730, 1590, 1580 cm *

Preparation 8

The following compounds were obtained according
to a similar manner to that of Preparation 2.

(1) 1- (1-Naphthyl) -3-ethoxycarbonyl-4H-quinolizin-
4-one.
mp : 161-163°C
IR (Nujol) : 1690, 1665, 1590, 1270, 1240, 780,
770 cm?
NMR (CDC13, §) ¢ 1.38 (3H, t, J=7Hz), 4.43 (2H,
q, J=7Hz), 7.05-7.77 (8H, m), 7.80-8.10 (2H,
m), 8.43 (1H, s), 9.58 (1H, m)
Anal. Calcd for C22H17N03 :
C; 76.95, H; 4.99, N; 4.08
Found : C; 77.14, H; 5.27, N; 3.89

i
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(2) 1-(4-Biphenylyl) -3-ethoxycarbonyl-4H-
qguinolizin-4-one.
mp ¢ 183-184.5°C
IR (Nujol) : 1690, 1680, 1625, 1590, 1260, 770,
-1
740 cm
NMR (CDC13, 8) + 1.40 (3B, t, J=7Hz), 4.50 (2H,
q' nJ*?WiZ), .7008'43002 (123, nﬂ ’ 8.43 (IH' 45)'
91»55 (]ji’ “0 ’
Anal. Calcd for C24H19NO3-1!4320 :
c; 77.09, H; 5,27, N; 3.75
Found : C; 77.04, B; 5.49, N; 3.60

(3) " 1-Phenoxy-3-ethoxycarbonyl-4H-quinolizin-4-
one.
mp : 108-109°C
IR (Nujol) : 1680, 1670, 1620, 1590, 1225, 1200,
1000 cm™t
NMR (CDC13, §) = 1l.40 (3H, t, J=7Hz), 4.42 (2H,
q, J=7Bz), 6.78-7.48 (6B, m), 7.57-7.98 (2H,
m), 8.23 (18, s), 9.45 (1H, m)
Anal. Calcd for Clsalsuo4 :
C; 69.89, H; 4.89, N; 4,53
Found : C; 70.18, H; 5.03, N; 4.51

(4) 1-(3-Tolyl) -3-ethoxycarbonyl-4B-quinolizin-
4-one.
mp ¢ 109-111°C
IR (Nujol) : 1725, 1645, 1620, 1595, 1240, 770 cm
NMR (CDC13, 8) = 1.42 (3H, t, J=7Hz), 2.45 (3H, s),
4.45 (2H, q, J=7Hz), 7.08-7.48 (S5H, m),
7.53-7.95 (2H, m), 8.42 (1H, s8), 9.55 (1H, m)
Anal. Calcd for C19H17N03-1/5820 :
C; 73.39, H; 5.64, N; 4.50
Found : C; 73.58, H; 5.62, N; 4.49

1
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(5) 1-(4-Chlorophenyl) -3-ethoxycarbonyl-4H-
quinolizin-4-one,
mp s 159-160°C
IR (Nujol) : 1680, 1670, 1490, 1295, 1260, 1240,
1130, 1020, 765 cm™*
NMR (CDC13, §) + 1.40 (3H, t, IJ=7Hz), 4.43 (2H,
q, J=7Hz) ,6.97-7.87 (7H, m), 8.32 (lH, s),
9.48 (12, m)
Anal. Calcd for ClaHMClNO3 :
C; 65.96, H; 4.31, N; 4.27
Found : C; 65.81, H; 4.49, N; 4.19

(6) 1- (3-Methoxyphenyl) -3-ethoxycarbonyl-4H-
quinolizin-4-one.
' mp : 155-157°C
IR (Nujol) : 3070, 1730, 1650, 1625, 1595, 1130,
' 1100, 780 cm *
‘NMR (CDC13, §) : l1l.42 (3H, t, J=7Hz), 3.80 (3H, s),
4.40 (28, q, J=7Hz), 6.85-7.93 (7€, m),
8.35 (1H, s), 9.47 (1H, m)
Anal,. Calcd for G19317N04-1/4H20 :
C; 69.61, H; 5.38, N; 4.27
Found : C; 69.62, H; 5.29, N; 4.19

(7) 1-(2-Tolyl) -3-ethoxycarbonyl-4H-quinolizin-
4-one. ‘
mp : 97-98°C
IR (Nujol) : 1730, 1680, 1620, 1480, 1230,
1100, 785 cm ! |
NMR (CDCl,, &) : 1.45 (3, t, J=7Hz), 2.10 (3H,
s), 4.48 (2H, q, J=7H2z), 7.18-7.83 (7H, m),
8.42 (1H, 8), 9.68 (iH, m)
Anal. Calcd for C19H17N03 :
C; 74.25, H; 5.57, N; 4.56
35 Found : C; 74.50, H; 5.66, N; 4.50

i
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(8) 1-t-Butyldimethylsiloxy-3-ethoxycarbonyl-
4g-quinolizin-4-one.
mp ¢ 80°C
IR (Nujol) : 1695, 1675, 1620, 1590 cm”
NMR (CDC13, §) + 0.2 (6H, s), 1.10 (9H, s),
1.45 (3B, t, J=7Hz), 4.45 (2H, q, J=7Hz),
7.10-8.¢ (3H, m), 8.10 (1H, s), 9.15 (1lH, 4,
J=8Hz)
Anal. Calcd for C18825N04Si :
C; 62.22, H; 7.25, N; 4.03
Found : C; 61.97, BH; 7.04, N; 4.08

1

Preparation 9.

A mixture of 2-hydroxymethylpyridine (19.3 ml),
t-butyldimethylsilyl chloride (36.2 g) and imidazole
(27.2 g) in dimethylformamide (190 ml) was stirred
for two hours at room temperature. Water was added
to the reaction mixture and extracted with n-hexane.
The organic layer was washed with water, dried over
magnesium sulfate and then evaporated. The residue
was distilled to give 2-t-butyldimethylsiloxymethyl-
pyridine (42.30 g).

IR (Film) : 1595, 1585, 1260, 1160, 1140 cm

NMR (CDCl,, §) : 1.0 (6H, s8), 1.83 (SH, s),

4.70 (24, s), 6.85-7,20 (1H, m), 7.25-7.70
(2H, m), 8.20-8,.30 (1H, m)

1

'Prqparation 10

To a solution of l-t-butyldimethylsiloxy-3-
ethoxycarbonyl-4H-quinolizin-4-one (3.32 g) in
tetrahydrofuran (100 ml) was added a solution of tetra-
n-butylammonium fluoride (1M, 11.47 ml) at 0°C.

The mixture was stirred for one hour and the solvent
was distilled off. The residue was dissolved in
ethyl acetzte, washed with water and saturated sodium
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chloride solution. After drying over magnesium
sulfate, the solvent was filtered and evaporated. The
residue was chromatographed on silica gel eluting with
chloroform to give l-hydroxy-3-ethoxycarbonyl-4H-
quinolizin-4-cne (1.13 qg).
mp : > 250°C
IR (Nujol) : 3 100, 1690, 1650, 1620 cm
NMR (DMSO-dG, §) =+ 1.30 (38, t, J=7Hz),
4.25 (2H, q, J=7Hz), 7.20-7.60 (1, m),
7.90-8.10 (26, m), 9.20-9,.30 (l1H, m),
9.60 (1H, s)
Anal, Calcd for C12E11N04 :
C; 61.80, H; 4,75, N; 6,01
Found : C; 6l1.11, H; 4.58, N; 5.91

1
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Freparation 11

The following compounds were obtained according

to a similar manner to that of Preparation 1.

(1)

(2)

(3)

(4)

()

Ethyl 4-phenyl-3-ethoxy-2-ethoxycarbonyl=-4-(5-
hydroxy-2-pyridyl)butyrate.

Ethyl 3-ethoxy-2-ethoxycarbonyl-4-(N-methylanilino)-
4-(2-pyricyl)butyrate.
NMR (CDCl,, §) :+ 0,90 (3H, t, J=7.2Hz), 1.14

(3H, t, J=7.2Hz), 1.30 (3H, t, J=7.2H2),

3.03 (3B, s), 3.20-4.50 (7H, m),

5.00-5.60 (2H, m), 6.50-7.80 (8H, m),

8.57 (1H, &, J=4.4Hz)

Ethyl 3-ethoxy-2-ethoxycarbonyl-4-benzoyl-4-
(2-pyridyl) butyrate.

Ethyl 3-ethoxy-2-ethoxycarbonyl-4-(2-pyridyl)-4-
benzylbutyrate.
IR (film) : 1750, 1730, 1635, 1585, 1365, 1290,
1245, 1185, 1140, 1090, 1025, 745,
700 cm™t
NMR (CDCl3, §) : 0.98-1.50 (9H, m), 2.93-4.67
(118, m), 6.73-7.63 (8H, m), 8.48-8.63 (1H, m)

Ethyl 3-ethoxy-2-ethoxycarbonyl-4-(2-pyridyl)-4-
phenylthiobutyrate.
IR (f£ilm) : 1750, 1730, 1590, 1440, 1300, 1150,
1090, 1025, 760 cm '
NMR (CDCl,, §) : 0.83-1.40 (5H, m), 3.07-4.43
(7, m), 4.53-4.92 (2, m), 7.0-7.73 (8H, m),
8.53 (1H, m)
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Preparation 12

to

(1)

(2)

(3)

a

The following compounds were obtaineé according
similar manner to that of Preparation 2.

3-Ethoxycarbonyl-7-hydroxy-l-phenyl-4B-quinolizin-
4-one.
IR (Nujol) : 1720, 1520, 1490, 1450 cm
NMR (DMSO-dG, §) : 1.30 (3H, t, J=7H2),
4.26 (2H, g, J=7Hz), 7.46 (5H, m),
7.60-7.70 (2, m), 7.97 (lH, s),
8.98 (1H, 4, J=2Hz)
Anal. Calcd for Clanlsno4 :
C, 69.89; H, 4.89; N, 4,53
Found : C, 69.20; H, 5.30; N, 4.14

1

3éEthoxycarbonyl-l-(N-nethylanilino)-4B-quinolizip;
4-one.
IR (Nujol) : 1690, 1680, 1600, 1510, 1380,
1235 cm T
NMR (DMso-dG, §) «+ 1.30 (3H, t, J=7B2),
3.30 (34, s), 4.28 (2H, q, J=7Bz), 6.50-8.10
(84, m), 8.15 (lH, s), 9.40 (1H, 4, J=7H2)
Anal. Calcd for ClgnlaNzo3 :
c, 70.79; B, 5.63; N, 8.69
Found : C, 71.00; H, 5.40; N, 8.56
mp : 129-132°C

3-Ethoxycarbonyl-l-benzoyl-4H-quinolizin-4-one.
mp : 176-178°C
IR (Nujol) : 1750, 1630, 1580, 1485, 1220, 1110,
785 cm !
NMR (CDC13, §) ¢+ 1.37 (3H, t, J=7Hz), 4.38 (2H,
q, J=7Hz), 7.20-8.07 (7H, m), 8.62 (1H, s),
8.82-9.10 (1H, m), 9.42-9.67 (1H, m)
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i .
! Anal. Calcd for ClgalsNO4 :
C, 71.02; B, 4.70; N, 4.36
Found : C, 70.76; H, 4.96; N, 4.33

3 5 (4) 3-Ethoxycarbony-l-benzyl-4E-quinolizin-4-one.
mp : 102-105°C
; IR (Nujol) : 1690, 1670, 1625, 1595, 1320, 1235,
765, 725 cm T
NMR (CDCl,, &) : 1.43 (38, t, J=7Hz), 4.23 (28,
10 s), 4.48 (2H, q, J=THz), 7.02-7.42 (6H, m),
7.52-7.78 (2H, m), 8.28 (1H, s), 9.45 (1H, m)

Anal, Calcd for C19517N03 :
C, 74.25; H, 5.57; N, 4.56
Found : C, 73.97; H, 5.72; N, 4.42
.:.a.is
st (5) 3-Ethoxycarbonyl-l-phenylchio-4H-quinolizin-4-one.
T mp : 171-173°C
“ IR (Nujol) : 1740, 1660, 1625, 1575, 1280, 1220,
o 1140, 1120, 780, 750 cm -
el 20 NMR (CDC1,, &) : 1.40 (38, t, J=7Hz), 4.42 (2H,
q, J=7Hz), 6.63-7.47 (5H, m), 7.73 (lH, m),
8.33 (l1H, m), 8.72 (1lH, s8), 9.52 (lH, m)
RIS Anal. Calcd for 018815N03S :
veee C, 6§.44; H, 4.§5; N, 4.30
.. as Found : C, 66.17; H, 4.69; N, 4.28
“ees Preparation 13
A nixture of 2-chloromethylpyridine (50 g),
= ee e N-methylaniline (42 g), and potassium carbonate (120 g)
1T .3 in N,N-dimethylformamide (200 inl) was stirred for
| 4 hours at 120°C. The reaction mixture was cooled to
room temperature, added to water (1 t), and extracted
5 with ether. The ether extract was washed with water
f and then treated with activated carbon. After drying
35 over magnesium sulfate, the ether extract was filteread
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and concentrated. The residue was crystallized from
isopropyl alcohol to give N-methyl-N-(2-pyridylmethyl)-
aniline (39 g).
mp ¢ 60°C
IR (Nujol) : 1610, 1590, 1570, 1510, 1470,
1440, 1360 cm™*

Preparation 14

To a solution of 2-methylpyridine (9.31 g) in
tetrahydrofuran (200 ml) was added a 1.5M hexane solution
of n-butyllithium (73.3 ml) at -20°C. The resulting
solution was stirred for 30 minutes at room temperature
and added to a solution of ethyl benzoate (15.02 g) in
tetrahydrofuran (100 ml) at -60°C. After stirring for ¢
2 hours at -60°C, acetic acid (15 ml) was added and
the resulting mixture was allowed to warm to room
temperature and concentrated in vacuo. The residue
was dissolved in ethyl acetate and washed with water.
The aqueous layer was reextracted with ethyl acetate
and the combined extracts were washed with water, 10%
aqueous solution of scdium hydrogen carbonate, and
saturated aqueous sodium chlorida. After drying over
magnesium sulfate, the ethyl acetate extracts were
filtered and evaporated. The residue (20.5 g) was
chromatographed on silica gel (Merck 70-230 mesh,
308 g) eluting with chloroform to give 2-pyridylmethyl
phenyl ketone (10.86 g) as an oil.

IR (Nujol) : 1680, 1630, 1600, 1545, 1270,

1200, 1145, 1060, 800, 775, 690 cm
NMR (CDCla, §) : 4.43 (1.5H, s), 6.02 (0.5H, s),
6.83-8.65 (9H, m)

1

Preparation 15
(1) To a solution of S-hydroxy-2-methylpyridine
(10.66 g) in tetrahydrofuran (426 ml) was adcded

2
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a solution of n-butyllithium (1.5M in hexane, 143 ml)
at -30°~ -10°C. The reaction mixture was allowed to
warm to room temperature and stirred for 1 hour at
room temperature. After cooling to -78°C, cyclohexane
(11.14 ml) was added dropwise and allowed to warm to
0°C and stirred for 30 minutes at 0°C. After addition
of acetic acid (24.6 ml), the solvent was distilled
off and the residue was diluted with ethyl acetate,
and washed successively with water, 10% aqueous sodium
hydrogen carbonate and agueous saturated sodium
chloride. After drying over magnesium sulfate, the
ethyl acetate extract was filtered and evaporated.
The residue was washed with ethyl acetate to give
S-hydroxy-2-((l-hydroxycyclohexyl) methyl]pyridine
(11.96 gqg).
IR (Nujol) : 1615, 1575, 1500, 1460 cm
NMR (CD3OD, §) : 1.20-2,00 (1l0H, m),
2.90 (1H, s), 4.95 (2H, s), 7.20 (2K, m),
8.05 (1B, 4, J=2,0Hz)

1

(2) A solution of S5-hydroxy=-2-[(l-hydroxycyclohex-
yl)methyl]lpyridine (1 g) in acetic acid (15 ml)
containing sulfuric acid (5 ml) was heated to reflux
for 1 hour. After cooling to room temperature, the
reaction mixture was poured on an ice, basified with
10% aqheous sodium hydrogen carbonate, and extracted
with ether. The combined ether extracts were washed
with agqueous saturated sodium chloride, dried over
magnesium sulfate, filtered, and concentrated. The
residue was washed with isopropylalcohol to give 2-
benzyl-S-hydroxypyridine (409 mg).

IR (Nujol) : 1560, 1450, 1370, 1280 cm
NMR (CDCla, ) : 4.07 (zH, s), 6.85-7.43 (7H, m),
8.08 (1H, 4, J=3,0Hz), 10.30 (lH, broad s)

1
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Preparation 16
To a solution of l-phenylthio-3-ethoxycarbonyl-4E-
quinolizin-4-one (1.0 g) in acetic acid (20 ml) and
chloroform (7.5 ml), was added potassium permanganate
(583 mg) at 0°C. After stirring for two hours at the
same temperature, the reaction mixture was allowed to
warm to room temperature and stirred further for one
hour. Potassium permanganate (194 mg) was added and
stirred overnight. To the resulting reaction mixture
was added. Saturated aqueous sodium thiosulfate solution
with ice-cooling and the mixture was extracted with
chloroform. After drying over magnesiun sulfate, the
chloroform extract was filtered and evaporated. The
residue was washed with diisopropyl ether to give
l-phenylsul fonyl-3-ethoxycarbonyl-4H-quinolizin-4-one
(583 mg), mp 182°C.
IR (Nujol) : 1710, 1680, 1640, 1580, 1200,
1150 cm!
NMR (CDC13, §) ¢+ 1.45 (3H, t, J=7Hz), 4.45
(24, q, J=7Bz), 7.20-8.10 (7H, m), 8.60
(1§, 4, J=8Hz), 9.18 (1lH, s), 9.50 (1K, 4,
J=8Hz)
Anal. Calcd for Cleﬂlsuoss :
C, 60.50; H, 4.23; N, 3.92
Found : C, 60.44; H, 4.51; N, 3.88

Preparation 17

To a solution of 3-ethoxycarbonyl-7-hydroxy-1l-
phenyl-4H-quinolizin-4-one (5 g) in N,N-dimethyl-
formamide (100 ml) was added sodium hydride (63.6% in
mineral oil, 732 mg) at 50°C. After stirring for
30 minutes at 50°C, n-butyliodide (2.77 ml) was added.
After stirring for 1 hour at 50°C, the mixture was
cooled to room temperature and added to a mixture of
aqueous hydrogen chloride and an ice.
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The mixture was extracted with chloroform and the
chloroform extract was washeéd with 10% agueous sodium
hy#rogen carbonate and agqueous saturated sodium
chioride. After drying over magnesium sulfate, the
g¢hloroform extract was filtered ané concentrated in
vacuo. The residue was chromatographed on silica gel
(Merck 70-230 mesnh, 100 ¢}, eluting with chloroform
and then 10% methanol in chloroform to give 3-ethoxy-
carbonyl=7- (n-butoxy)-1l-j:henyl-iH-quinolizin-4-one
(2.37 g).
mp : 94-95°C
IR (Nujol) : 1730, 1690, 1655, 1630, 1480 cm
NMR (CDC13, §) ¢+ 0.95 (3H, t, JI=5Hz), 1.42
(3, ¢, J=58z), 1.30-2.10 (4B, m), 4.13 (2B,
t, J=5Hz), 4.45 (2H, g, J=5Hz), 7.30 (1H,
d, J=7Hz), 7.42 (58, m), 7.67 (1H, 4, J=7Bz),
8.27 (1H, s), 9.08 (1B, 4, J=2Hz)
Anal. Calcd for C22523N04
C, 72.31; B, 6.34; N, 3.83
Found : C, 71.74; H, 6.39; N, 3.80

1l

Preparation 18 :
The following compound was obtained according to
a similar manner to that of Preparation 5.
1-Allyloxy-3-ethoxycarbonyl-4H-quinolizin-4-one.
mp : 82-84°C
IR (Nujol) : 1690, 1680, 1660, 1620, 1580, 1320,
1235, 1100, 1015, 770 em *
NMR (CDc13, §) + 1.43 (3H, t, J=7Hz), 4.42 (2K,
q, J=7Hz) , 4.50-4.75 (2H, m), 5.15-5.67
(2H, m), 5.78-6.47 (1K, m), 6.97-8.32
(4H, m), 9.47 (1H, 4, JI=7.5Hz)
Anal. Calcd for °15“15N°4 :
c, 65.93; H, 5,53; N, 5.13
Found ¢ C, 66.11; H, 5.36; N, 4.94
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Preparation 19
The following compound was obtained according to a

similar manner to that of Preparation 14.

(5-BEydroxypyridin-2-yl)methyl phenyl ketone
NMR (CDCl,, 6) : 4.44 (2H, broad s), 6.85-7.70
(5, m), 7.70-8.30 (3H, m), 9.34 (28, s)

Preparation 20
The following compound was obtained according to

a similar manner to that of Preparation 1.

Ethyl 4-benzoyl-3-ethoxy-2-ethoxycarbonyl-4-(5-
hydroxypyridin-2-yl)butyrate
IR (Nujol) : 1730, 1720, 1675, 1595 cm *

Preparation 21
The following compound was obtained according to

a similar manner to that of Preparation 2.

l-Benzoyl-3-ethoxycarbonyl-7-hydroxy~4H-quinolizin-
4-one.
IR (Nujol) : 1740, 1630, 1570, 1490 cm
NMR (DMSO-dg, ) : 1.22 (3H, t, J=7Hz), 4.27 (2H,
q, J=7Hz), 7.43-7.97 (6H, m), 8.22 (1lH, s),
8.87 (1H, 4, J=10Hz), 8.95 (1H, 4, J=2Hz)

1

Preparation 22
The following compound was obtained according to
a similar manner to that of Preparation 5.

l1-Benzoyl-3-ethoxycarbonyl-7-n-butoxy-4H-
quinolizin-4-one.

mp : 158-=159°C

IR (Nujol) : 1740, 1680, 1630, 1580, 1510 cm~t
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NMR (CDC13, §) : 0.98 (3H, t, J=5Hz), 1.23 (3H, ¢,
J=7Hz), 1.30-2,10 (4H, m), 4.02-4.48 (4, m),
7.37-8.18 (6K, m), 8.33 (1K, s), 8.88 (lH, 4,
J=10Hz), 9.03 (1B, 4, J=2Hz)

Preparation 23
To a solution of sodium ethoxide (sodium, 151 mg)
in ethanol (20 ml) was added ethyl pyrid-2-ylacetate
(1 ml) at room temperature and the mixture was stirred
for 1 hour at the same temperature. To the mixture
was added diethyl ethoxymethylenemalonate (1.33 ml) zt
room temperaturz and the mixture was stirred at room
temperature overnight. To the mixture was added acetic
acid (0.75 ml) at room temperature and the precipitate
was filtered and washed with water to give 1,3-
diethoxycarbonyl-4H-quinolizin-4-one (896 mg).
mp : 130-131°C
IR (Nujol) : 1680, 1625, 1585 cm
NMR (CDC13, §) : 1.40 (6H, t), 4.20-4.55 (4H, m),
7.20-7.46 (l1H, m), 7.72-8.00 (lH, m),
9.15 (1H, s), 9.27-9.64 (2H, m).

1

TN
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Examgle 1

To a solution of 3-éthoxycarbonyl-4H-quinolfzin-4"
one (2.17 g) in methanol (65.2 ml) was added dropwise
6N aqueous sodium hydroxide (6.5 ml) at room temperature.
After stirring for 20 minutes, water (10 ml) was added.
After stirring for 20 minutes, water (30 ml) was also
added. After stirring for an hour, the reaction
mixture was acidified to pH 3 with 4N aqueous hydrochloric
acid. The precipitate was filtered and washed with
water to give 4H-quinolizin-4-one-3-carboxylic acid
(1.75 g) as pale yellow crystal. .mp 233°C.
IR (Nujol) : 1730, 1610, 1585, 1320 ¢m ! |
NMR (DMSO-d6)6 : 7.26 (4, 1H, J=9Hz), 7.50-7.95
(m, 1), 8.00-8.20 (m, 2H), 8.41 (4, 1H,
J=9Hz2), 9.20-9.40 (m, 1lH)

Example 2

To a suspension of 4H-quinolizin-4-one-3-
carboxylic acid (1.69 g) in N,N-dimethylformamide
(16.9 ml) was added 1,1l'-carbonyldiimidazole (2.17 g)
at ambient temperature. The resulting suspension was
heated to 100°C for 30 minutes and S-aminc-lli-tetrazole
(1.06 g) was added at 100°C. After stirring for
20 minutes at 100°C, the reaction mixture was cooled to
0°C. The precipitate was filtered and washed with

- .U//”
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pre-cooled N,N-dimethylformamide and then ether to give
N-[5-(lH-tetrazolyl) ] -4H-guinolizin-4-one-3-carboxamide
(2.0 g) as yellow solid. mp > 260°C.
IR (Nujol) : 3200, 1660, 1620, 1500, 1310 cm
NMk (CF,COCH) 6 : 7.42 (d, 1H, J=8Hz),
7.68-7.88 (m, 1lH), 7.98-8.29 (m, 2E),
8.72 (&, 1H, J=8Hz), 9.48 (4, 1lH, J=8Hz)
Analysis Calcd. for ClIHSOZN6 :
C; 51.36, H; 3.15, N; 32.80
Found : C; 51.70, H; 3.22, N; 32.99

1

Example 3

The following compounds were obtained according to
a similar manner to that of Example 1.

(1) 7-Ethyl-4H-quinclizin-4-one-3-carboxylic acid.
mp. 193-195°C.
IR (Nujol) : 3100, 1725, 1700, 1605 cm
NMR (CF3COOH) § + 1.52 (t, 34, J=8Hz), 3.12 (g, 2H,
J=8Hz), 7.92 (4, 1H, J=9%iz), 8.32 (s, 2H),
8.73 (4, 1H, J=9Hz), 9.30 (m. 1lH).
Analysis Calcd. f°”,°12“11“°3 3
C; 66.35, H; 5.10, N; 6.45
Found : C; 66.40, H; 5.14, N; 6.46

1

(2) 1-Phenyl-4H-quinolizin-4-one-3~-carboxylic acid.
mp. l98°C.

IR (Nujol) : 3315, 1740, 1620 cm

NMR‘(CF3COOH) § : 7.32-7.82 (m, 5H), 7.92-8.23
(m, 1H), 8.25-8.52 (m, 2H), 8.70 (s, 1lH),
9.48-9.72 (m, 1lH),

Analysis Calcd. for C16H11N03-5/4HZO :

C; 66.78, H; 4.64, N; 4.87
Found : C; 66.89, H; 4.22, N; 4.59

1



X

- 50 -

(3) 7-Hydroxy-4H-quinolizin-4-one-3-carboxylic
acid. mp. > 270°C
IR (Nujol) : 3120, 2690, 1690, 1590 cm™t
NMR (CF3COOH) § : 7.87 (4, 1H, J=8.5H2),
8.07-8.42 (m, 2H), 8.58 (d, 1H, J=8.5Hz),
9.07 (m, 1H)
Anal. Calcd for C1°H7NO4°1/4H20 H
C; 57.28, H; 3.61, N; 6.68
Found : C; 57.51, H; 3.60, N; 6.75

(4) 7-Methoxy-4H-quinolizin-4-one-3-carboxylic acid.
mp. 215-216°C.
IR (Nujol) : 3150, 3100, 1700, 1610, 1590 cm” 4
NMR (CFBCOOH) 6 : 4.18 (s, 3H), 7.88 (4, 1B, J=8.5H2),
8.10-8.47 (m, 2H), 8.67 (4, 1B, J=8.5H2),
SRR 8.88 (m, 1H) |
o | Anal. Calcd for C,,HgNO, :
R C; 60.27, H; 4.14, N; 6.39
| Found : C; 59.90, H; 4.38, N; 6.48

1

croe (5) 9-Methyl=- 4B -quinolizin-4-one-3-carboxylic acid.
mp. 259-260°C.
IR (Nujol) : 3100, 3020, 1740, 1610, 1590, 1120,

.”“z 780 cm-l
o NMR (DMSO-d) & : 2.92 (s, 3H), 7.90 (4, 1H,
etk J=7.5Hz), 8.07 (d, '1H, J=9.5Hz), 8.05-8.38
Cglc (m' ln)' 8.82 (d} lul J=9.SHZ),
cres 9.42 (d, 1H, J=7.5Hz)
Anal., Calcd for C1189N03 :
:t.t-&‘ . C;' 65.02, H; 4046' N; 6.89
© ot Found : C; 64.92, H; 4.76, N; 6.89
] (6) 8-Methyl-4H-quinolizin-4-one-3-carboxylic

i acid.. mp. 228-230°C .
f IR (Nujol) : 3090, 3030, 2700, 1630, 1620, 1580,
¢ 785 cm!
NMR (CF,COOH) & : 2.82 (s, 3H), 7.82 (d, 1H, J=9Hz),
7.92 (dad, 1H, J=7Hz, 2Hz), 8.17 (4, 1H, J=2Hz),
8.68 (d, 1H, J=9Hz), 9.37 (4, lH, J=7Hz)

\\ e e S ...,_,._......,_.-__,,.._A.,mm__..., e e
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Anal, Calcd for CquNo3 ¢t C; 65,02, H; 4.46, N;6.89
Found : C; 64.88, H; 4.79, N; 6.85

(7) 6-Methyl-4E-quinolizin-4-one-3-carboxylic acid.
mp. 185-187°C.
IR (Nujol) : 3100, 2700, 1720, 1615, 1595, 1295,
1040, 800 cm™t
NMR (CF3COOH) § : 3.45 (s, 3H), 7.82 (4, 1E, J=9Hz),
7.58-7.97 (m, 1H), 8.10-8.30 (m, 2H),
8.68 (d, 1H, J=9Hz2)
Anal. Calcd for C1139N03 : C; 65.02, H; 4.46, N; 6.89
Found C; 64.60, B; 4.52, N; 6.91

(8) 1-Methyl-4H-quinolizin-4-one-3-carboxylic acid.
mp. 258-260°C.
IR (Nujol) : 1740, 1610, 1450, 780 cm
NMR (CFBCOOH) § : 2.87 (s, 3H), 8.15 (m, 1H),~
8.35-8.77 (m, 3H), 9.66 (m, 1lH)
Anal. Calcd for C,HgNO5 : C; 65.02, H; 4.46, N; 6.89
Found : C; 64,70, H; 4.56, N; 6.86

1

(9)  7-Methyl-4H-quinolizin-4-one-3-carboxylic
acid. mp. 222-224°C
IR (Nujol) : 1720, 1600, 1590, 1320, 1125, 1110,
840 cm~!

NMR (CF3C00H) § : 2.77 (s, 3H), 7.93 (4, 1H, J=9H2),
8.22-8,.38 (m, 2H), 8.73 (4, 1H, J=9H2),
9.32 (s, 1lH)

Anal. Calcd for C11H9N03: C; 65.02, H; 4.46, N; 6.89

Found : C; 65.04, H; 4.31, N; 6.91

N
)
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(10) l-Methoxy-4H-quinolizin-4-one-3-carboxylic acid.
mp. 259-261°C.
IR (Nujol) : 3100, 1630, 1620, 1580, 1100, 1070,
780 cm~!
NMR (CP3COOH) § + 4.27 (s, 3H), 8.00-8.67 (m, 3H),
8.90 (m, 1H), 9.52 (4, 1B, J=7.5H2)
Anal, Calcd for c11H9N04: C; 60.28, H; 4.14, N; .6.39
Found : C; 59.64, H; 4.15, N; 6.30
(11) 7-n-Butoxy-4H-quinolizin-4-one-3-carboxylic
acid. mp. 1l20-122°C.
IR (Nujol) : 1725, 1600, 1590, 1320, 1070, 1000 cm_
NMR (cracboa) § : 1.07 (t, 3H, J=6Hz), 1.30-2.20
(m, 4K), 4.40 (t, 2H, J=6Hz), 7.90 (4, 1lH,
J=9.5H2), 8.13-8.43 (m, 2H), 8.67 (4, 1H,
J=9.5Hz), 8.93 (4, 1lH, J=2Hz)
Anal. Calcd for CI4H15NO4: C; 64,36, H; 5.79, N; 5.36
Found : C; 64.46, H; 5,80, N; 5.31

1

(12) 7-Isopropoxy-4H-quinolizin-4-one-3-carboxylic
acid. mp. 218-219°C.
IR (Nuiol) : 3140, 3090, 1720, 1620, 1120, 1060,
1000, 780 cmt
NMR (CF3COOH) § : 1.67 (4, 6H, J=6Hz), 4.97 (1H,
J=6Hz), 7.88 (d, lH, J=9Hz), 8.10-8.43 (m, 4H),
8.63 (d, 1H, J=9Hz), 8.90 (4, 1lH, J=2Hz)
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Anal. Calcd for C13H13N04: C; 63.15, H; 5.30, N; 5.66
Found : C; 63.28, H; 5.18, N; 5.65

Examgle 4

The following compounds were obtained according to
a similar manner to that of Example 2.

(1) N-[3-(4H-1,2,4-Triazolyl) ]-4E-quinolizin~-4-one
3-carboxamide. mp. > 250°C.
IR (Nujol) : 3400, 3300, 1700, 1660, 1650, 1620 cm_
NMR (CF3COOH) §: 7.90-9.60 (m, 7H)
Anal. Calcd for CquNso2 :
C; 56.47, H; 3.55, N; 27.44
Found : C; 56.83, H; 3.79, N; 27.50

1

(2) N-[5-(1H-Tetrazolyl) ]-9-methyl-4H-quinolizin-4-
one-3-carboxamide. mp. > 270°C.
IR (Nujol) : 3200, 3100, 3080, 1660, 1620, 1590,
' 790 cm™! '
NMR (CF3COOH) §: 2.80 (s, 3H), 7.50-7.87 (m, 2H),
8.08 (d4, 1H, J=7Hz), 8.78 (4, lH, J=9H2),
9.43 (4, 1lH, J=7Hz)
Anal, Calcd for ClZHIONGOZ :
: C; 53.33, H; 3.73, N; 35.10
Found : C; 55.28, H; 3.88, N; 31.35

(3) N-(5-(lH-Tetrazolyl) ] -7-ethyl-4H-quinolizin-
4-one-3-carboxamide. mp. > 250°C.
IR (Nujol) : 3200, 1660, 1640, 1620, 1590,
1490 cm™t

NMR (CF,COOH) & : 1.30 (t, 3H, J=THz),

3.05 (g, 2H, J=7,.5H2z), 7.45 (4, 1lH, J=9Hz2),

8.08 (g, 2H), 8.68 (4, lH, J=9Hz), 9.33 (m, 1lH)
Anal. Calcd for C,_ H,,N_O, : C; 54.93, H; 4.25, N; 29.56

137127672
Found : C; 55.32; H; 4.32, N; 29.72
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(4) N=-(5-(lH-Tetrazolyl) ]-l-phenyl-4H-quinolizin-4-

one-3-carboxamide. mp. > 270°C,
IR (Nujol) : 3180, 3100, 1680, 1620,
NMR (CF3COOH) § : 7.27-8.02 (m, 6EH),
(m, 2H), 8.70 (s, 1H), 9.48-9.75

Anal. Caled for C,,H, N0, :
C; 61.44, H; 3.64, N;

Founéd : C; 61.21, H; 3.80, N;

1490 cm t

8.05-8,.35
(m, 1H)

25.29
24,83

(5) N-[(5-(lH-Tetrazolyl) ) -7-hydroxy-4H-quinolizin-

4-one-3-carboxamide. mp. > 270°C.
IR (Nujol) : 3120, 3090, 2530, 1670,
980 cm™t
NMR (CF3COOH) § : 7.73=-7.70 (m,
8.67 (m, 1H), 9.15 (m, 1lH)

Anal, Calcd for CllHBN6°3 :

2H) ,

1640, 1540,

8.03 (m, 1H),

; 49.06, H; 3.32, N; 32.11
Found : C; 48.56, H; 3.47, N; 32.66
(6) N-(5-(lE-Tetrazolyl) ] -7-methoxy=-4H-quinolizin-

4-one-3-carboxamide. mp. > 270°C.

IR (Nujol) : 3200, 3100, 1680, 1650, 1610 cm '
NMR (CF3COOH) § : 4.13 (s, 3H), 7.42 (4, 1H,
J=9Hz), 7.73-8,17 (m, 2H), 8.58 (4, 1H,
J=9Hz), 8.92 (m, 1lH)
Anal. Cale¢d for clzulousoa :
C; 50.35, H; 3.52, N; 29.36
Found : C; 50.54, H; 3,55, N; 29.63
(7) N-(2-Thiazolyl) -4H-quinolizin-4-one-3-
carboxamide. mp. 240°C.
1320 cm !

IR (Nujol) :

3100, 1665, 1620, 1490,

NMR (cr3cooa) § ¢+ 7.30-7.90 (m, 4H), 8.03-8.47
(m, 2H), 8.75 (4, 1H, J=9Hz), 9.42 (4, lH,

J=7HzZ)
Anal, Calcd for C1339N3OS :
C; 57.56, H;

Found :

3.34, N; 15.49
C; 57.25, H; 3.77, N; 15.24
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(8) N-(Z-Hydroxyphenyl);4H-quinolizin-4-one-3-
carboxamide. mp. 247°C.
IR (Nujol) : 1650, 1630, 1600 cm
NMR (CDC13) § : 6.80-7.50 (m, SH), 7.70 (d, 2H,
J=7Hz), 8.76 (4, 1lH, J=8Hz), 9.40 (4, 1lH,
J=8Hz), 10.10 (s, 1lH)
Anal. Caled for C16312N2°3
C; 68.57, H; 4.32, N; 9.95
Found : C; 68.04, H; 4.48, N; 10.11

1

(9) N-(2-Pyrimidinyl)-4H-quinolizin-4-one-3-
carboxamide. mp. 218°C.
IR (Nujol) : 1690, 1650, 1620 cm
NMR (DMSO-d.) & : 7.10-8.20 (m, 5H), 8.50-8.80
(m, 3H), 9.20-9.40 (m, 1H)

1

sdunen Anal. Calcd for C14310N4o2

.‘:Eaa C; 63.15, H; 3.79, N; 21.04

se o0 Found : C; 61.20, H; 4.19, N; 20.76

o

. J:: (10) N-(5-(l1H-Tetrazolyl) ] -8~-methyl-4H-quinolizin-
sune 4-one-3-carboxamide. mp. > 270°C

IR (Nujol) : 3200, 3150, 1660, 1635, 1590, 780 cm

NMR (CF3COOH) § + 2.73 (s, 3H), 7.35 (4, 1B,
J=9Hz), 7.65 (ad, 1B, J=7Hz, 2Hz), 7.88 (4,

¢nbe

Teans? 1' J=2Hz), 8.65 (d, 1H, J=9Hz), 9.38 (4, 1,
St e «-71H2)
sase Anal. Calcd for c12H10N6°2 2
eoet C; 53.33, H; 3.73, N; 31.10
Found : C; 54.03, H; 3.84; N; 30.38
v (11)  M-[5-(lH-Tetrazolyl))-6-methyl-4H-quinolizin-

N
Y

4-one-3-carkoxamide. mp. > 270°C.
IR (Nujol) : 3200, 1660, 1620, 1590, 1030, 820,
790 cm~!
NMR (CF3COOH) § : 3.33 (s, 3H), 7.37 (4, 1K,
J=9Hz), 7.37-7.62 (m, 1H), 7.87-8.07 (m, 2H),
8.60 (d, 1H, J=9Hz)

-4
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Anal, Calcd for chHlONGOZ
C; 53.33, H; 3.73, N; 31.10
Found : C; 53.63, H; 3.92, N; 31.42

(12) N-({5-(lE-Tetrazolyl) ]-l-methyl-4H-quinolizin-4-
one-3-carboxamide. mp. > 270°C.
IR (Nujol) : 3180, 1665, 1640, 1620, 1595, 1500,
1040, 1020, 770 cm !
NMR (CF3COOH) § : 2.77 (s, 3H), 7.83-8.10 (m, 1lH),
8.38 (4, 2H, J=3Hz), 8.72 (s, 1H), 9.65 (4,
1H, J=6H2)
Anal, Calcd for ClZHlONGOZ :
C; 53.55, H; 3.73, N; 31.10
Found : C; 53.71, H; 4.04, N; 31.03

(13) N-[5-(1H-Tetrazolyl) ] -7-methyl-4H-quinolizin-
4-one-3-carboxamide. mp. > 270°C.
IR (Nujol) : 3200, 1670, 1610, 1580, 1500, 1310,
1060, 1040, 840 cm ™t
NMR (CF3COOH) 6‘: 2.73 (s, 3H), 7.47 (4, 1H,
J=9Hz), 8.03-8.50 (m, 2H), 8.70 (4, 1lH, J=9Hz),
9.33 (s, 1lH)
Anal. Calecd for C12H10N602 :
C; 53,33, H; 3.73, N; 31.10
Found : C; 53.61, H; 3.69, N; 31.34

(14) N-[6-(1,2,4-Triazinyl)])-4H-quinolizin-4-one-3-
carboxamide. mp. 263°C (dec.)
IR (Nujol) : 3100, 1690, 1620, 1580, 1520, 1500,
1040 cm™t
NMR (CF3COOH) § : 7.33 (4, 1H, J=9H2), 7.60-8,23
(m, 3H), 8.72 (d, 1H, J=9Hz), 9.10-9.17 (m, 1H),
9.27-9.68 (m, 2H)
Anal. Calcd for C13H9N502'1/4H20 :
C; 57.51, H; 3.59, N; 25.97
Found : C; 57.51, H; 3.52, N; 25.77

o

o
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(15) N-pyrazinyl-4H-quinolizin-4-one-3-carboxamide.
mp. > 250°C.
IR (Nujol) : 3400, 1675, 1620, 1580, 1520, 1500,
1400, 1320, 780 cm™ '
NMR (CF3COOH) § ¢ 7.43 (4, 1H, J=9.5Hz), 7.78 (m,
1H), 8.00-8.23 (m, 2H), 8.77 (&, 9.5Hz),
8.83 (4, J=7.5Hz), 8.78-8.98 (m, 3H),
9.55 (4, 1H, J=7.5Hz), 9.82 (s, 1lE)
Anal. Calcd for Cl4HlON402°H20 H
C; 59.15, H; 4.25, N; 19.71
Found : C; 59.58, H; 4.03, N; 19.99

(16) N-(2-Fyridyl) ~-4H-quinolizin-4-orne-2-
carboxamide. mp. 228-230°C.

(17) N-[6-(3-Chloropyridazinyl) ]-4H-guinolizin-
4-one-3-carboxamide. mp. > 250°C.

R IR (Nujol) : 3100, 1680, 1620, 1580, 1510, 1070,
vert 780 cm™t

$het e NMR (CF,COOH) & : 7.38 (d, 1H,J=9Hz),7.63-8.50
., (m, SH), 8.77 (d, 1H, J=9Hz), 9.48 (m, 1H).
cees




E
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Anal. Calcd for c1459C1N402 : |
C; 55.92, H; 3.02, N;

55.65, B; 3.15, N;

N=-[S-(l1H-Tetrazolyl) ]-l-methoxy-4H-quinolizin-

> 270°C,

3200, 1660, 1650, 1620, 1290, 1015,

4-one-3-carboxamide.
IR (Nujol)

(m, 1H),
9.62 (4,

4.33 (s, 38), 8.13
8.33 (s, 1H), 8.43-9.02 (m, 2H),
1H, J=7.5(2)

Anal. Calcd for C12310N5°3 :

50.35, B; 3.52, N;

C; 50.46, H; 3.45, N;

NMR (CF3COOH) §

N-[2-(4,6-Dimethylpyrimidinyl)]-4E-q.
217-218¢C.
3460, 3120, 1690, 1650, 1620, 1060,

4-one-3-carboxamide.
IR (Nujol)

2.87 (s, 6H), 7.38 (4, 1H,
J=9Hz), 7.47-8.32 (m, 4B), 8.75 (4, 1H, J=9HZ),
9.63 (d, 1H, J=7.5H2)

Anal, Calcd for C16814N402-1/3320 :

63.99, H;

C; 63.99, H; 4.52, N; 18,66

NMR (CF3COOH) § :

‘092' N;

N-[S-(lH-Tétrazolyl)}-7-n-butoxy-4H-quinolizin-
4-one-3-carboxamide.
3200, 1665, 1640, 1625, 1590, 1000,
850, 780 cm !

1.10 (t, 3H, J=6.5H2), 1.37-2.3
(m, 4H), 4.38 (t, 2H, J=6.5Hz), 7.53 (4, 1H,
J=8.5Hz) , 7.27-8.28 (m, 2H), 8.67 (d, 1H,
J=8.5Hz), 9.03 (s, 1H)

Anal. Calcd for C

> 270°C.
IR (Nujol)

NMR (CF3COOH) § :

54.88' H; 4.91' N;
55.14», H; ‘0891 N;

157166 3
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(21) N-[5-(lH-Tetrazolyl)l-7-isopropoxy-4H-quineclizin=-
4-one-3-carboxamide. mp. > 270°C.
IR (Nujol) : 3200, 1680, 1650, 1620, 1500, 1310,
780 em™! -
NMR (CF3COOB) 6§ : 1.77 (4, 6B, J=6Hz), 5.12 (sept,
1H, J=6Hz), 7.67 (4, 1B, J=8.5Hz), 8.02-8.37
(m, 2€), 8.80 (4, 1H, J=8.5Hz), 9.20 (s, 1lH)
Anal. Calcd for C14314N603 :
C; 53.50, H; 4.49, N; 25.74
Found : C; 53.73, E; 4.41, N; 27.04

Example S
(1) To a suspension of 4H-quinolizin-4-one-3-

carboxylic acid (2.27 g) in dry N,N-dimethylformamide
(22.7 ml) was added 1,1'-carbonyldiimidazole (2.92 g).
The resulting suspension was heated to 100°C and kept for
30 minutes. After cooling to room temperature the
resulting solution was, treated with dry ammonia and
stirred for 20 minutes. The crystals separated was
collected by filtration and washed with water to give
4H-quinolizin-4-one-3-carboxamide (1.94 g).
mp. 230-232°C.
IR (Nujol) : 3350, 3120, 1660, 1630 cm
NMR (CF3COOH) § : 7.58 (4, 1H, J=9Hz), 7.75-8.07
(m, 1H), 8.12 (m, 2H), 8.60 (4, 1H, J=9H2)
and 9.52 (4, 1B, J=7Hz2).
Anal. Calcd for CIOHBNZOZ H
C; 63.83, H; 4.28, N; 14.89
Found : C; 63.96, H, 4.43, N; 14.90

1

(2) A mixture of 4H-quinolizin-4-one-3-carboxamide
(1.0 g) and phosphorus oxychloride (S0 ml) was refluxed

for one hour. The reaction mixture was concentrated

under reduced pressure and the residue was dissolved in
aqueous sodium bicarbonate solution and chloroform.
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The chloroform extract was washed with water, dried over
anhydrous magnesjum sulfate and then evaporated. The
residue was chromatographed on silica cel (30 g) eluting
with chloroform-methanol (50:1) to give 3-cyano-4H-
quinolizin-4-one, which on recrystallization from ether
gave crystals (800 mg), mp. 198=-200°C.
IR (Nujol) : 2420, 1680, 1620 cm
NMR (DMSO-ds) ¢ : 6.93 (&, 1lE, J=8Hz), 7.30-7.60
(m,1H), 7.86-8.20 (m, 3H), 9.13 (4, 1lH,
J=8Hz)

1

(3) To a solution of 3-cyano-4H-quinolizin-4-one
(1.20 g) in a mixture of pyridine (50 ml) and triethylamine
(30 ml) was bubbled hydrogen sulfide gas over a period
of 30 minutes at room temperature. Tle resulting mixture
was allowed to stand at ambient temperature for 3 days.

The solvent was distilled off and the residue was washed
with a hot mixture of chloroform and methanol (1: 1)
and filtered. The filtrate was concentrated and the
residue was washed again with a hot mixture of
chloroform and methanol (9:1) and filtered. The filtered
cake was washed well with a mixture of chloroform and
methanol (9:1) to give 4H-quinolizin-4-one-3-
thiocarboxamide (0.76 g).
mp. 220-230°C.
IR (Nujol) : 3300, 3100, 1650, 1620, 1500 cm
NMR (DMSO-ds) § : 7.07 (4, 1B, J=8Hz), 7.36-7.67
(m, 1H), 7.5%0-8.10 (m, 2H), 9.13 (4, 1H,
J=8Hz) , 9.26 (d, 1K, J=8Hz), 9.80 (broad s, 1lH)

1

(4) _SQCyanorQHbquinolizin-4-one (4.21 g), sodium
azide (1.77 g), and ammonium chloride (1.45 g) was dissolved
in N,N-dimethyl-formamide (42 ml) and the resulting
mixture was heatedfatfi20°c for two days. The reaction
mixture was evaporated and the residue was dissolved in
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aqueous sodium bicarbonate solution and filtered.
The filtrate was acidified with dilute hydrochloric acid
to pH 1-2. The precipitates were filtered, washed with
water and then cold N,N-dimethylformamide. The filtered
solid was dissolved in hot N,N-dimethylformamide and
filtered., The filtrate was treated with ether and
kept at 0°C. The crystals separated were filtered and
recrystallized from a mixture of ether and N,N-dimethyl-
formamide to give 3-[5-(lH-tetrazolyl)]-4H-quinolizin-4-
one (1.1 g).
mp. > 250°C.
IR (Nujol) : 3200, 3100, 3050, 1660, 1620, 1590 cm”
NMR (CF3C00H) § «+ 7.40 (4, 1H, J=8Hz), 7.60-8.30
(m, 3H), 8.60 (4, l1H, J=8Hz), 8.90 (s, 1lH),
9.40-9.60 (m, 1lE)
Anal. Calcd for C10870N5 :
C; 56.34, H; 3.31, N; 32.85
Foynd : C; 56.55, H, 3.87, N; 33.02

1

Example 6 ,

(1) A suspension of 4H-quinolizin-4-one-3-carboxylic
acid (196.7 mg) in 0.1lN-aquecus sodium hydroxide solution
(9.9 ml) was stirred for one hour at room temperature.

The resulting reaction mixture was filtered and then the
filtrate was lyophilized to give sodium 4H-quinolizin-4-
one-3-carboxylate (201 mg).
IR (Nujol) : 1660 cm -
NMR (Dzo) § : 6.80 (4, 1H, J=8Hz), 7.00-7.36 (m, 1lH),
7.40-7.60 (m, 2H), 8.05 (d, lH, J=8H2),
8.96 (d, 1H, J=8Hz)

(2) The following compound was obtained according
to a similar manner to that of Example 6 - (1l).

Ne [S« (1K-Tetrazolyl) ] -4H~guinolizin-4-one=-3-

e



carboxamide sodium salt.
IR (Nujol) : 1670 cm
NMR (Dzo-bmso-ds) § :+ 6.80 (&, lH, J=8Ez),
7.20-7.40 (m, 1lH), 7.40-7.60 (m, 2E),
5 8.10 (4, 1H, J=8uz), 8.88 (4, 1H, J=8Hz)

1
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Examgle 7

The following compounds were obtained according
to a similar manner to that of Example 1.

(1) l-(l-Naphtﬁyl)-4H-quinolizin-4-one-3-
carboxylic aciad.
mp : >270°C
IR (Nujol) : 1730, 1720, 1610, 770 cm
NMR (CF4COOH, &) : 7.10-8.37 (10H, m), 8.82 (1H,
8), 9.62 (1H, m)
Anal. Calcd for C20313N03-1/2320 :
C; 74.07, H; 4.35, N; 4.32
Found : C; 74.12, H; 4.13, N; 4.22

1

A (2) 1- (4-Biphenylyl) -4H-quinolizin-4-one-3-
- carquylic acid.
mp : 261-263°C
N IR (Nujol) : 3100, 1720, 1660, 1610, 1580, 129C,
o 890, 775 cm T
e NMR (CF,COOH, §) : 7.20-8.47 (12H, m), 8.70
(1, 8), 9.53 (1H, m)
Anal. Calcd for c22H15N03-1/4320 :
e C; 76.40, H; 4.52, N; 4.05

rree

ceee Found : C; 76.41, H; 4.57, N; 3.93

(3 €
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(3) 1l-Phenoxy-4B-quinolizin-4-one-3-carboxylic
acid.
mp : 224-226°C
IR (Nujoel) : 3100, 2650, 1725, 1640, 1620, 1580,
1210, 910 em™ !
NMR (CF3COOH, §) :+ 7.20-7.37 (2H, m), 7.43-7.73
(3, m), 8.78 (1B, s), 8.27 (1H, &, J=7.5Hz2),
8.60 (1B, t, J=7,5H2), 9.05 (1H, 4, J=8.5Hz),
9.63 (18, d, J=7,.5E2)
Anal. Calcd for Clsﬁnuo4 :
C; 68,33, H; 3,94, N; 4.98
Found : C; 68.45, H; 3.96, N; 4.96

(4) 1-(3-Tclyl) -4H-quinolizin-4-one-3-carboxylic
acia.
mp : 176-178°C
IR (Nujol) : 3130, 1740, 1620, 1590, 1220,
770, 705 cm™t
NMR (CF3COOH, g) = 2.52 (3H, s), 7.17-7.67 (4H,
m), 7.90-8.50 (34, m), 8.70 (1H, s),
9.58 (1H, m)
Anal. Calcd for C17813NO3 :
. C; 73.11, H; 4.69, N; 5.02
Found : C; 73.11, H; 4.85, N; 5.13

(5) 1- (4-Chlorophenyl)-4H-quinolizin-4-one-3-
carboxylic acid.
mp : 269-271°C
IR (Nujol) : 3140, 1740, 1620, 1490, 1320, 1290,
1090, 890, 825, 775 cm >
_NMR (CF,COOH, §) : 7.35-7.78 (4H, m), 7.92-8.47
(3, m), 8.73 (1H, s), 9.62 (1H, m)
Anal. Calcd for c16nloc1uo3 3
C; 64.12, H; 3.36, N; 4.67
Found : C; 63.95, H; 3.33, N; 4.58
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(6) 1-(2-Tolyl) -4H-quinolizin-4-one-3-carboxylic
acid.
mp : 168-170°C
IR (Nujol) : 3400, 1720, 1610, 1290, 1070,
780 em™t
NMR (CP3COOH, 8 = 2.17 (3H, s), 7.25-7.75 (4H,
m), 7.98-8.63 (3E, m), 8.80 (lH, s),
9.72 (1B, m)
Anal, Calcd for C17HI3N03 :
C; 73.11, H; 4.69, N; 5,02
Found : C; 72.95, H; 4.91, N; 5.01

(7) 1- (3-Methoxyphenyl) -4H-quinolizin-4-one-3-
carboxylic acid.
mp : 222-224°C
IR (Nujol) : 3100, 1725, 1600, 1490, 1220, 1030,
780 cau”t |
NMR (CF3COOH, §) : 4.10 (3H, s), 7.15-8.62 (7H,
m), 8.77 (14, s), 9.62 (1H, m)
Anal, Calcd for Cl7ﬂl3N04 s
C; 69.15, H; 4.44, N; 4.74
Found : C; 69,67, H; 4.70, N; 4.67

(8) 1-Hydroxy-4H-quinolizin-4-one-3-carboxylic
acid.
IR (Nujol) : 3200, 3100, 1690, 1620 cm
NMR (CF,COOH, §) = 8.00-9.,50 (5H, m),
Anal. Calcd for Cj3,H,NO, :
C; 58.54, H; 3.44, N; 6.83
Found : C; 57.93, H; 3.56, N; 6.77

1

Example 8

The following compounds were obtained according
to a similar manner to that of Example 2.
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(1) N-[5-(1HE~-Tetrazolyl) )-(l-naphthyl) -4H-
quinolizin-4-one-3-carboxamide.
mp : > 270°C
IR (Nujol) : 3280, 1665, 1640, 1620, 1290,
780, 770 em™t
NMR (CF3COOH; §) + 7.27-8.25 (10H, m), 8.77
(1H, s), 9.68 (1E, m)
Anal. Calcd for CZIHHNGOZ :
C; 65.96, H; 3.69, N; 21.98
Found : C; 60.51, H; 3.75, N; 21.91

(2) N-(5-(1H-Tetrazolyl) ]-1-(4-biphenylyl)-4H-
quinolizin-4-one-3-carboxamide.
mp : > 270°C
IR (Nujol) : 3180, 1670, 1625, 1590, 1100, 1035,
780, 730 em” :
Anal. Calcd for C23H16N602 :
C; 67.64, H; 3.95, N; 20.58
Found : C; 68.04, H; 4,31, N; 20.39

(3) N-[{5-(1lE-Tetrazolyl) ]-l-phenoxy-4H-quinolizin-
4-one-3-carboxamide.
mp : > 270°C
IR (Nujel) ¢ 3200, 3150, 1660, 1620, 1590, 1010,
780, 750 cm
NMR (CF3COOH, ) : 7.08-7.67 (54, m), 7.97 (1H, m),
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8.22-8.47 (26, m), 8.70 (1H, m), 9.67 (lH, m)
Anal. Calcé for Cl.,leNGO3 :
C; 58.62, H; 3.47, N; 24.13

Found : C; 59.39, H; 3.54, N; 24.06

(4) N-[(5-(1lBE-Tetrazolyl) ]-1-(3-tolyl)-4B-
quinolizin-4-one-3-carboxamide.
mp : > 270°C
IR (Nujol) : 3160, 1670, 1640, 1620, 1600,
1585 em”!
NMR (CF,COOH, &) : 2.52 (2H, s), 7.17-7.62 (m, 4H),
7.70-8.40 (3H, m), 8.73 (1H, 8), 9.63 (1H, m)
Anal. Calcd for c18H14N6°2 :
C; 62.42, H; 4.07, N; 24,26
Found : C; 63.03, H; 4.16, N; 24.56

(5) N-[5- (1H-Tetrazolyl) ]-1-(4-chlorophenyl) -4H-
quinolizin-4-one-3-carboxamide.
mp : > 270°C
IR (Nujol) : 3220, 1675, 1640, 1600, 1480, 1290,
1040, 770 cm t
Anal. Calcd for C,,H,,CIN.O, :
C; 55.67, H; 3.02, N; 22.91
Found : C; 57.45, H; 3.26, N; 21.47

(6) N-(2-Pyridyl)-l-phenyl-4H-quinolizin-4-one-
3-carboxamide.
mp : 227-229°C
IR (Nujol) : 1680, 1620, 1550, 1480, 1300, 780,
770 em”+
NMR (CF3COOH, ) : 7.35-8.18 (l0H, m), 8.35-8.77
(2H, m), 9.60 (1H, m)
Anal. Calcd for 021815N302 :
C; 73.89, H; 4.43, N; 12,31

Found C; 74.17, H; 4.61, N; 12.26

\
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(7) N-[5-(lH-Tetrazolyl)]-l-hydroxy-4H-
quinolizin-4-one-3-carboxamide.
mp : > 250°C
IR (Nujol) : 3200 (sh), 1660, 1620, 1580 cm
Anal. Calcd for 01188N603-1/2320 :
C:; 46.97, H; 3,22, N; 29.85
Found : C; 46,48, H; 3.31, N; 29.57

1

(8) N-(5-(1E-Tetrazolyl) )=1-(3-methoxyphenyl) -4E-
quinolizin-4-one-3-carboramide.
mp : > 270°C
IR (Nujol) : 315C¢, 1680, 1640, 1620, 1590, 1490,
1300, 1210, 1030, 790, 780 cm !
NMR (CF3C00H. §) :+ 4.13 (3K, s8), 7.17-7.52 (38,
m), 7.55-8.15 (2H, m), 8.18-8.43 (2H, m),
8.80 (1B, 8), 9.67 (lH, m)
Anal. Calecd for c18314N6°3 :
C; 59.67, H; 3.89, N; 23,19
Found : C; 59.81, H; 4.19, N; 23.35

(9) N=-[5=-(lH-Tetrazolyl))=-1-(2-tolyl)-4H-quinolizin-
4-one-3-carboxamide.
mp : > 270°C .
IR (Nujol) : 3200, 3120, 1680, 1620, 1490, 1290,
1030, 780 cm™t
NMR (CP3COOH, §) ¢+ 2.15 (3H, 8), 7.25-7.70 (4H,
m), 7.77-8.43 (3H, m), 8.77 (1H, 8),
9.77 (1H, s)
Anal. Calcd for claﬂunso2 :
C; 62.42, H; 4.07, N; 24.26
Found : C; 62.75, H; 4.06, N; 24,35
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Example 9

to

(1)

(2)

(3)

4)

The following compounds were obtained according

a similar manner to that of Example 1.
—————— o

7= (n-Butoxy) ~l-phenyl-4H-quinolizin-4-one-3-

carboxylic acid.

mp : 155-157°C

IR (Nujol) : 1720, 1610, 1495, 1425 cm *

NMR (DMSO-dG, §) : 0.95 (3H, t, J=5Hz),
1.3-2.0 (4H, m), 4.20 (2H, t, J=SHz),
7.3-7.7 (5H, m), 7.80 (2H, s), 8.10 (1lH, s),
8.80 (1B, s), 14.1 (l1H, broad s)

l1-Allyloxy-4H-guinolizin-4-one-3-carboxylic acid.
mp : 140-143°C
IR (Nujol) : 3100, 1730, 1720, 1610, 1580, 1420,
1095, 1065, 770 cm +
NMR (CF3CO H, §) :+ 4.90-5.13 (2H, m), 5.35-5.78
(2, m), 5.90-6.57 (1H, m), 7.97=8.67 (3H, m),
8.77-9.03 (1H, m), 9.39-9.67 (lE, m)

1- (N-Methylanilino) -4H-quinolizin-4-one-3-
carboxylic acid.
mp : 185°C (dec.)
IR (Nujol) : 1720, 1700 (sh), 1620 cm *
NMR (CF,COOH, &) : 3.58 (3H, s), 6.60-7.50
(5S4, m), 7.80-8.60 (3H, m), 8.64 (lH, s),
9.50 (1H, 4, J=7Hz)
Anal. Calcd for C17H14N203 :
C, 69.38; H, 4.79; N, 9.52
Found : Cc, 69.03; H, 4.76; N, 9.31

l-Benzyl-4H-quinolizin-4-one-3-carboxylic acid.

mp : 221-223°C

IR (Nujol) : 3380, 1720, 1620, 1410, 1320, 1070,
1020, 780 cm *
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Anal. Calcé for C17H13NO3 :
C, 73.11; B, 4.69; N, 5.02
found : C, 73.72; #, 4.92; N, 5.04

(5) 1l-Phenylthio-4K-quinolizin-4-one-3-carboxylic acid.
mp ¢ 195-197°C
IR (Nujol) : 3350, 1720, 1620, 1400, 1285, 1065,
885, 780, 740 cm *
Anal. Calwé for C16H11N03S'
-, C, 64.63; H, 3.73; N, 4.71

Found : C, 65.04; H, 3.90; N, 4.73

(6) 1l-Phenylsulfonyl-4H-quinolizin-4-one-3-carboxylic
acid.
mp : >250°C
IR (Nujol) : 1730, 1640, 1620, 1580, 1160,
1140 em™ 1"
NMR (DMSO»ds, §) + 7.30-8.50 (74, nm), 8.60 (1H,
d, J=8Bz), 9.00 (1H, s), 9.50 (lH, d, J=8Hz)
Anal. Calcd for ClGHllNOSS'
C, 58.35; H, 3.37
Found : C, 58.62; H, 3.31

Example 10
To a solution of 3-ethoxycarbonyl-l-benzoyl-4H-

quinolizin-4-one (2.14 g) in chloroform (65 ml) was
added dropwise trimethylsilyliodide (1.04 ml) at 0°C.
After stirring for 30 minutes at 0°C, trimethyl-
silyliodide (1.04 ml) was added. After stirring for

1 hour at room temperature, trimethylsilyliodide (1.04
ml) was added. After stirring for 2 hours at room
temperature, the reaction mixture was diluted with
chloroform and washed with water. After drying over
magnesium sulfate, the chloroform extract was filtered ;
and concentrated. The precipitate was washed with a !
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ccld chloroform to give l-benzoyl-4H-gquinolizin-4-one-
3~-carboxylic acidé (1.252 g) as yellow crystals.
IR (Nujol) : 1735, 1630, 1610, 1455, 1440,
1370 cm™>
5 NMR (CDC13, §) 6.70-8,30 (9H, m), 8.42-8.68
(18, &, J=3Hz)
Anal. Calcd for C17511N°4
Cc, 69.62; H, 3.78; N, 4.78
Found : ¢C, 62.89; H, 3.54; N, 3.70
m/e 293 (M7)

10 Mass

Example 11

The following compounds were obtained according
to a similar manner to that of Example 2.
15
(1) 7-(n-Butoxy)-l-phenyl-N-[5-(lH-tetrazolyl) ]-4H-
quinolizin-4-one-3-carboxamide.
mp : >205°C (Qec.)

IR (Nujol) : 1670, 1635. 1580, 1370 cm >

TEes
[

R YN}
et
9 13

20 NMR (DMSO-dG, s)

1.02-2.10 (4H,
6.80-7025 (ZH’
7.68-8.00 (2H,

1.00 (3H, t, J=5.6Hz2),
m), 4.18 (2K, t, J=6Hz),
m), 7.30-7.65 (3H, m),
m, 8.20 (1H, s),

oot 4 8.87 (1H, broad s)
l:t" 25

eted

e

(2) N-([5-(lH-Tetrazolyl) )-l-phenylthio-4H-quinolizin-
4-one-3-carboxamide.
v, mp : >270°C

ﬁﬁz& . IR (Nujol) :
5 1 30

"eo

3180, 1660, 1640, 1620, 1285, 1035,
780, 730 em t

Anal. Calcd for C17812N6028 :

C, 56.04; M, 3.32; N, 23.06

C, 56.61; H, 3.53; N, 23.48

Found :

35 (3) 1-(N-Methylanilino)-N-(5-(lH-tetrazolyl) ]-4H- b

.\\‘\



10

e
€
(B

- 72 -

guinolizin-4-one-3-carboxamide.

(4)

(5)

(6)

mp : >230°C
IR (Nujel) : 3200, 1660, 1640, 1620, 1290,
1030 em *
NMR (CFBCOOH, §) = 3.74 (3H, s), 6.80-7.60 (5H,
m), 7.62-8,08 (lH, m), 8.15-8.40 (28, m),
8.85 (1H, s), 9.65 (1%, d, J=T7Hz)

N-[5-(lE-Tetrazolyl) ]-l-allyloxy-4H-quinolizin-4-

one-3-carboxamide.

mp : >270°C (dec.)

IR (Nujol) : 3200, 1660, 1620, 1580, 1500, 1220,

1100, 1040, 1020, 955, 770 cm '

NMR (CF3COOH, §) + 4.90-5.17 (2H, m), 5.37-5.80
(2H, m), 5.90-6.55 (1H, m), 8.93-9.02 (4K, m),
$.50-9.73 (1B, m)

Anal. Calcd for CMleNsO3 :

Cc, 53.85; H, 3.87; N, 26.91
Found : C, 54.20; H, 3.81; N, 26.93

N-(5-(1H-Tetrazolyl) ]-1-benzyl-4H-quinolizin-4-

one-3-carboxamide.

mp ¢ >270°C,

IR (Nujol) : 3140, 1660, 1620, 1595, 1490, 1295,

1040, 1005, 775, 720, 690 cm
Anal, Calcd for °18814N5°2 :
C, 62.42; H, 4.07; N, 24.26

Found : C, 62.88; H, 4.54; N, 24.52

N-[5-(lH-Tetrazolyl) ]-1l-phenylsulfonyl-4H-quinolizin-
4-one-3-carboxamide.
mp : >250°C ,
IR (Nujol) : 1680, 1640, 1620, 1590 cm ,
Anal. Calcd for C17H12N604S : i
C, 51.51; H, 3.05; N, 21.20 LI
Found : C, 51.71; H, 2.93; N, 21.83

1
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l-Benzoyl-N-[5- (1H-tetrazolyl) ]-4K-quinolizin-
4-one-3-carboxamide.
mp : >250°C
IR (Nujol) : 1690, 1630, 1380, 1240, 1120 cm
NMR (CF3COOH, §) + 7.40-8.25 (5E, m),
8.22-8.51 (lE, m), 8.70 (lH, Lbroad s),
8.93 (l1H, s), 9.12 (1H, 4, J=9HzZ),
9.73 (1B, 4, J=7Hz)
Anal Calcd for c18512N6°3 :
c, 60.00; H, 3.36; N, 23.32
Found : C, 56.90; H, 3.80; N, 24.97

1

Example 12

The following compounds were obtained according

to a similar manner to that of Example 6-(1).

(1)

(2)

(3)

1-Benzoyl-N-[5- (lH-tetrazolyl) ]-4H-quinolizin-4-

one-3-carboxamide sodium salt.

mp : 248-250°C (dec.)

IR (Nujol) : 1670, 1610, 1550, 1480, 1450 om *

N-[5-()d-Tetrazolyl) )-l-phenyl-4H-quinolizin-4-

one-3-carboxamide sodium salt,

mp : >250°C

IR (Nujol) : 3150 (broad), 1660 (sh), 1650, :
1640, 1620 cm ,

NMR (DMSO-d., &) : 7.40-8.00 (94, m), 8.50 (1lH, 5

s), 9.30-9.60 (1H, m)

N-[5-(1E-Tetrazolyl) ]-l-phenoxy-4H-quinolizin-4-

one-3-carboxamide sodium salt,

mp ¢ >250°C

IR (Nujol) : 1660 cm

NMR (DMSO-dS, §) : 6.9-7.8 (6H, mj), 8.01 (2H, 4,
J=4hHz), 8.32 (lH, s), 9.42 (1H, 4, J=7Hz),
12.30 (1H, s) '

1
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Anal. Calcd for C]_.IK-IHI*JsNaLO3 :
C, 55.14; H, 2.99; N, 22.70

Found : C, 54.78; H, 3.63; N, 20.44

10

15
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Example 13

The following compound was obtained according to
a similar manner to that of Example 1.

l-Benzoyl-7-n-butoxy-4H-quinolizin-4-one-3-
carboxylic acid

mp ¢ 155-156°C

IR (Nujol) : 1720, 1620, 1580, 1495 cm

NMR (CDCly, ) : 1.03 (3H, t, J=6Hz), 1.30-2.17
(4H, m), 4.23 (2H, t, J=6Hz), 7.17-7.93
(6H, m), 8.70 (1H, s), 8.88 (1H, 4, J=10Hz),
9.02 (1H, 4, J=2Hz), 13.60 (1H, broad s)

1

Exaggle 14

The following compounds were obtained according
to a similar manner to that of Example 2.

(1) 1l-Benzoyl-7-n-butoxy-N-(lH-tetrazol-5-yl)-4H-
quinolizin-4-one-3-carboxamide
mp ¢ 227°C
IR (Nujol) 1680, 1660, 1625, 1585, 1550, 1495 cm
NMR (DMSO-dG, §) + 1.2-2.0 (4H, m), 4.23 (2H, t,
J=6Hz), 7.08 (2H, broad s), 7.37-8.17 (6H, m),
8.43 (1H, s), 8.75 (1H, 4, J=10Hz),
8.93 (1H, 4, J=2H2)

1

(2) N-(4H-5-Amino-1,2,4-triazol-3-yl)-7-n-butoxy-1-
phenyl-4H-quinolizin-4-one-3-carboxamide
mp : 220°C :
IR (Nujol) : 1690, 1650, 1490, 1465, 1450 cm
NMR (DMSO-dG, 6) : 0.80-1.10 (3H, t), 1.30-2.10
(4H, m), 4.18 (2H, t), 7.03 (1H, s8),
7.40-7.65 (5H, m), 7.70 (1H, 4, J=7Hz),
7.83 (1H, 4, J=7Hz), 8.26 (lH, s), 8.87 (1H, s)
Mass : m/e 387 (M+) e

1

et s i
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(3) 1l-Ethoxycarbonyl-N-(lH-tetrazol-5-yl)-4H-
quinolizin-4-one-3-carboxamide
mp : >250°C
IR (Nujol) : 1665, 1640, 1610, 1595, 1580 cm
Mass : m/e 328 (M)

1

Example 15

The following compounds were obtained according to
a similar manner to that of Example 6-(1).

(1) 1-Benzoyl-7-n-butoxy-N-(lH-tetrazol-5-yl)-4H-
guinolizin-4-one-3-carboxamide sodium salt
‘mp : 200-203°C
NMR (DMSO-ds, 6) : 0.98 (3H, t, J=6Hz), 1.20-2.0
(4H, m), 4.25 (2H, t, J=6Hz), 7.32-8.17
(6B, m), 8.57 (1H, s), 8.75 (1H, 4, J=10Hz),
9.02 (1H, 4, J=2Hz), 11.87 (1lH, broad s)

(2) 7-n-Butoxy-l-phenyl-N-(lH-tetrazol-5-yl)-4H-
quinolizin-4-one-3-carboxamide sodium salt
IR (Nujol) : 1680, 1640, 1620, 1585 cm
NMR (DMSO-dG, ) :+ 0.80-1.20 (3H, m), 1.30-2.10
(4H, m), 4.00-4.48 (2H, m), 7.43-7.68 (5H,
m), 7.70-7.90 (2H, m), 8.40 (1lH, s),
9.00 (1H, 4, J=2Hz)

1

Example 16
To a solution of 1,3-diethoxycarbonyl-4H-

quinolizin-4-one (1 g) in chloroform (20 ml) was added
trimethylsilyl iodide (0.49 ml) at room temperature

and the mixture was stirred for 4 hours and heated with
reflux for 4 hours., After cooling to room temperature,
the mixture was washed with water, aqueous sodium
thiosulfate, and brine. Drying over magnesium sulfate
and evaporation gave a crystalline residue, which was
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washed with isopropyl alcohol to give l-ethoxycarbonyl-
4H-quinolizin-4-one-3-carboxylic acid (794 mg).
mp : 189°C
IR (Nujol) : 1735, 1710, 1635, 1620 cm
NMR (DMSO-d., 6) : 1.34 (3, t, J=7Hz), 4.33
(28, q, J=7Hz), 7.45-7.95 (1B, m), 8.00-8.45
(1§, m), 8.90 (1K, s), 9.05-9.60 (2H, m),
Mass : m/e 261 (M')
Anal., Calcd. for C13H11N0S
C, 59.77;
Found : C, 59.12;

1

, 4.24; N, 5.36
, 4.59; N, 5.33

momo.e

Example 17
To a solution of 1l,3-diethoxycarbonyl-4H-quinolizin-

4-one (896 mg) in methanol (9 ml) was added 6N agueous
sodium hydroxide (2.58 ml) at room temperature and the-
mixtuxe was heated with reflux for an hour. After
cooling to 0°C, the reaction mixture was acidified to
PH 2 with 6N hydrochloric acid and the precipitate
was filtered and washed with water to give 4H-
quinolizin-4-one-l,3~-dicarboxylic acid (202 mg).
mp : >250°C
IR (Nujol) : 1675, 1655, 1635 cm
NMR (DZO' NaOD, 6) : 7.30-8.10
8.65 (1H, s), 8.70-9.00 (1H, m), 9.30 (1H, 4,
J=7Hz)

1l

Example 18
To a solution of l-ethoxycarbonyl-N-(lH-tetrazol-

5-yl) -4H-quinolizin-4-one-3-carboxamide (500 mg) in
N,N-dimethylformamide (5 ml) was added 1N aqueous sodium
hydroxide (6 ml) at room temperature and the mixture

was heated at 100°C for an hour. After cooling to 0°C,
the mixture was acidified to pi 2 with 6N hydrochloric
acid and the precipitate was filtered and washed with
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wvater to give l-carboxy-N-(lE-tetrazol-5-yl)-4H-
‘quinolizin-4-one-3-carboxamide (280 mg) .
mp ¢ >250°C
IR (Nujol) : 1670, 1640, 1615, 1590 cm
NMR (D,0-NaOD, §) : 7.24-7.60 (1H, m),
7.60-8.07 (1H, m), 8.68-9.05 (1H, m),
g8.84 (1B, s), 9.30 (1B, 4, J=8Ez)
Mass : m/e 272 (M%)
Anal, Calcd. for C12H8N6°4'H2° :
C, 45.29; H, 3.16; N, 26.41
Found : C, 45.29; H, 3.62; N, 26.56

1

Example 19

To a solution of pyridin-2-ylacetic acid
hydrochloride (1 g) in N,N-dimethylformamide (10 ml)
was added N,N'-carbonyldiimidazole (934 mg) at room
temperature and the mixture was heated at 60°C for
Tc the mixture was added 2,2-dimethyl-1l,3-
dioxane-4,6-dione (830 mg) at 60°C and the mixture was

20 minutes.
stirred for 1 hour at the same temperature. The solvent
was distilled off and the residue was diluted with
chloroform and washed with water. The chloroform
layer was extracted with aqueous sodium hydrogen
carbonate and the aqueous layer was washed with chloroform
and acidified to pH 2 with 6N hydrochloric acid at 0°C
and extracted with chloroform. Thsi chloroform layer
was washed with brine, dried over magnesium sulfate, and
evaporated to give 2-hydroxy-4H-quinolizin-4-one-3-
carboxylic acid (220 mg).

mp : 194-195°C |

IR (Nujol) : 1690, 1605, 1370, 1300 cm

NMR (DMSO-dG, §) : 6.75 (1H, s), 7.15-7.45 (1H, m),

7.76 (2H, 4), 8.90 (1H, 4, J=6Hz)
Mass : m/e 205 (M+)
Anal.Caled. for C, H,NO, : C, 58,54; H, 3.44; N, 6.83
Found 58.49; H, 3.17; N, 6.86

1

2]
L 1)



A
§ SIS VR SISO -
4

anes 15

20

25

- 30

- 79 -

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound of the formula :

r? r! &3

>
wherein R! is carboxy; . Rl (1)

CcoNH R10 yherein R10 ig hydrogen; pyridyl:;
pyrimidinyl; pyrimidinyl substituted with
lower alkyl; pyrazinyl; phenyl; phenyl
substituted with hydroxy:; thiazolyl:;
triazinyl; triazolyl; triazolyl substituted
with amino; pyridazinyl; pyridazinyl
substituted with halogen; or tetrazolyl:;
cyano, thiocarbamoyl, or tetrazolyl:;

R’ is hydrogen or aryl:;

R? is hydrogen, hydroxy, lower alkyl or lower
alkoxy; and

R3 is hydrogen, hydroxy, lower alkyl, lower
alkoxy, carboxy, lower alkoxycarbonyl,
lower alkenyloxy; aryl optionally
substituted with halogen, lower alkyl or
lower alkoxy; arylthio, aroyl,
ar(lower)alkyl, arenesulfonyl, N-lower
alkylanilino or aryloxy:;

and pharmaceutically acceptable salts thereof.

2. A compound of claim 1, wherein

Rl is carboxy, carbamoyl, pyridylcarbamoyl,
pyrimidinylcarbamoyl, pyrimidinylcarbamoyl
substituted with lower alkyl, pyrazinylcarbamoyl,
phenylcarbamoyl, phenylcarbamoyl substituted with
hydroxy, thiazolylcarbamoyl, triazinylcarbamoyl,
triazolylcarbamoyl, triazolylcarbamoyl

.substituted with amino,

1

900403, DABSPE.001 ,dbfuji.spec,79
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pyridazinylcarbamoyl, pyridazinylcarbamoyl
substituted with halogen, tetrazolylcarbamoyl,
c rano, th® :sarbamoyl or tetrazolyl group,
5 R? is hydrogen or phenyl,
R? is hydrogen, hydroxy, lower alkyl, lower alkoxy,
and
R3 is hydrogen, hydroxy, lower alkyl, lower
alkoxy, lower alkoxycarbonyl, carboxy, lower
10 alkenyloxy, phenyl, naphthyl, biphenyl, phenyl
substituted with lower alkyl, phenyl
substituted with halogen, phenyl substituted
with lower alkoxy, phenylthio, benzolyl,

.:"ag phenyl(lower)alkyl, benzenesulfonyl, N-lower
srce 15 alkylanilino, or phenoxy.

$fe"t 3. 2 compound of claim 2, wherein

Y“» Rl is carboxy, carbamoyl, pyrid-2-ylcarbamoyl,
exas 4,6-dimethylpyrimidin-2-ylcarbamoyl, pyrazinyl-

carbamoyl, phenylcarbamoyl, pyrimidin-2-
ylcarbamoyl, 2-hydroxyphenylcarbamoyl, 4H-1,2,4-
triazol=-3-ylcarbamoyl, 4H-5-amino-1,2,4-

S, triaiol-B-ylcarbamoyl,.lH-tetrazol-S-yl-carbamoyl,
::: thiazol-2-ylcarbamoyl, 1,2,4-triazin-6-
ee¥ R ylecarbamoyl, pyrazinylcarbamoyl, 3-chloropyridazin-

nees 6-ylcarbamoyl, cyano, thiocarbamoyl oxr tetrazolyl
vees group,

Rz is hydrogen, hydroxy, methyl, ethyl or methoxy,
vove R3 is hydrogen, hydroxy, methyl, methoxy, isopropoxy,
]

h-butoxy, ethoxycarbonyl, carboxy, allyloxy,
phenyl, naphthyl, biphenylyl, 3-methylphenyl,
phenoxy, 4-chlorophenyl, 2-methylphenyl,
3-methoxyphenyl, benzyl, phenylthio, benzoyl,
benzenesulfonyl or N-methylanilino.

900403, DABSPE. 001 ,dbfuji.spec, 80
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A compound of claim 3, which is
N-[S-(1H-tetrazolyl)]-4H-quinolizin-4-one-3-
carboxamide or its sodium salt.

A compound of claim 3, which is
N-[5-(l1H-tetrazolyl)]-l-phenyl-4HE-quinclizin-4-
one-3-carboxamide or its sodium salt.

A compound of claim 3, which is
N-[S5=-(lH-tetrazolyl))-l-phenoxy-4H-quinolizin-4-
one-3=-carboxamide or its sodium salt.

A compound of claim 3, which is
N-[5=(lH-tetrazolyl)]-1-benzoyl=-4H~-
quinolizin-4-one-3-carboxamide .or its sodium salt.

A process for preparing a compound of the formula :
2 7 3

~ F

0 (1)
wherein Rl is carboxy;

coNH R0 wherein R10 is hydrogen; pyridyl;
pyrimidinyl; pyrimidinyl substituted with
lower alkyl; pyrazinyl; phenyl; phenyl
substituted with hydroxy: thiazolyl;
triazinyl; triazolyl; triazolyl substituted
with amino; pyridazinyl; pyridazinyl
substituted with halogen; or tetrazolyl;
cyano, thiocarbamoyl, or tetrazolyl;

R7 is hydrogen or aryl;

R? is hydrogen, hydroxy, lower alkyl or lower
alkoxy; and

R3 is hydrogen, hydroxy, lower alkyl, lower
alkoxy, carboxy, lower alkoxycarbonyl,
lower alkenyloxy; aryl optionally
substituted with halogen, lower alkyl or
lower alkoxy; arylthio, aroyl,
ar(lower)alkyl, arenesulfonyl, N-lower
alkylanilino or aryloxy:

sxowm
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arylthio, aroyl, ar(lower)alkyl,
arenesuvlfonyl, N-lower alkylanilino or
aryloxy; ‘

or a salt thereof which comprises
(1) subjecting a compound of the formula :

wherein R7, R2 and R3 are each as defined
above, and
R4 is protected carboxy,
or a salt thereof, to elimination reaction of
the carboxy protectiQe group, to give a compound
of the formula :

wherein R7, R2 and R3 are each as defined above,
or a salt thereof; or

(2) reacting a compound 6f the formula:*

'

R2 7 3
, XN COOH
wherein R7. R2 and R3 are ecach as defined above,

or its reactive derivative at the carboxy group
or a salt thereof, w;th HzN-Rlo wherein R10 is as
defined above, to give a compound of the formula:

5
1

i
A
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wherein R7, Rlo, R2 and R3 are each as
defined above,
or a salt thereof; or

(3) subjecting a compound of the formula :

'CONHZ
(o]

wherein R7, Rz and R3 are each as defined above,
or a salt thereof, to dehydration reaction,
to give a compound of the formula :

wherein R7, R2 and R3 are each as defined above,
or a salt thereof; or

.

h

(4) reacting a compound of the formula :
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wherein R7, E2 anéd R~ are each as defined above,

3
or a salt thereof, with hydrocen sulfide,
to give a compound of the forrmula :

7 R3

ﬁ-NHz.

wherein R7, R2 and R3 are each as defined above,

or a salt thereof; or

(5): subjecting a compound of the formula :

7 3
R2 R R

l

(o)

wherein R7, R2 and R3 are each as defined
above,or a salt thereof, to the formation
reaction of a tetrazole group, using a
combination of alkali methal azide and ammonium

halide, to give a compound of the formula :
7

' R s N —
) |

i/
2z
Z—==

N
H
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wherein R', R and R~ are each as defined
above,

or a salt thereof, or

(6) subjecting a compound of the formula :

wherein Rl, R2 and R7 are each as defined above,

and
R3 is lower alkoxycarbonyl, or a
salt ther:of, to elimination reaction of
lower alkyl, to give a compound of the

formula :

2

-
and R are each as defined above,
or a salt thereof.

wherein Rl, R

A, pharmaceutical composition comprising an effective
amount of a compound of claim 1 or pharmaceutically
acceptable salt thereof in association with a

pharmaceutically acceptable, substantially non-toxic
carrier or excipient.
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10. A method for the treatment of allergic and ulcer
diseases which comprises administering to human
5 beings and animals in need of such treatment a
therapeutically effective amount of a compound of
Claim 1.

11. A compound of Claim 1 substantially as hereinbefore
10 described with referenc¢e to any one of the Examples.

12. A process for preparing a compound of Claim 1
substantially as hereinbefore described with

-
~n
-

~ e

reference to any one of the Examples.
15
o 13. A pharmaceutical composition containing a compound

. - 5
~ e

of Claim 1 substantially as hereinbefore described
with reference to any one of the Examples.

DATED this day of 2nd April, 1990
FUJISAWA PHARMACEUTICAL CO., LTD
By Its Patent Attorneys

DAVIES & COLLISON
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