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A new and convenient procedure for the synthesis of 1,6-naphthyridin-2(1H)-ones and their derivatives is
described. In the first scheme 3-acetyl-6-[2{dimethylamino)ethenyl}-1,2-dihydro-2-oxo-3-pyridinecarbonitrile
(4) obtained by the reaction of N,N-dimethylformamide dimethyl acetal with 5-acetyl-1,2-dihydro-6-methyl-2-
oxo-3-pyridinecarbonitrile (3) was cyclized to 1,2-dihydro-5-methyl-2-0xo-1,6-naphthyridine-3-carbonitrile (3)
by the action of ammonium acetate. Thermal decarboxylation of acid 7 obtained from the hydrolysis of
nitrile 5 led to a mixture of 5-methyl-1,6-naphthyridin-2(1 H}-one (8) and its dimer 9. Hydrazide 11 obtained
from nitrile 5 in two steps was converted to 3-amino-5-methyl-1,6-naphthyridin-2(1 H}-one (12) by the Curtius
rearrangement. The amino group of 12 was readily replaced by treatment with aqueous sodium hydroxide to
yield 3-hydroxy-5-methyl-1,6-naphthyridin-2(1H)}one (13). In the second scheme, Michael reaction of
enamines of type 20 with methyl propiolate, followed by ring closure gave 5-acyl(aroyl)}6-methyl-2(1H)-
pyridinones (21) which in turn were treated with Bredereck’s reagent to produce 5-acyl(aroyl}6{2{dimethyl-
amino)ethenyl}-2(1 Hypyridinones (22). Treatment of 22 with ammonium acetate led to the formation of 1,6-

naphthyridin-2(1H)}ones 23.

J. Heterocyclic Chem., 27, 2085 (1990).

The search for new cardiotonic agents in our laboratory
culminated in the successful development of two clinicaily
useful agents: amrinone (1) [1] and milrinone (2) [2]. Our
continuing efforts in this area have led to the discovery of
another novel class of potent cardiotonic compounds:
namely, 1,6-naphthyridin-2(1H)-ones. One of these com-
pounds 8 [3] (medorinone) has been selected for advanced
evaluation. This manuscript reports a convenient and
novel general synthesis of these compounds.
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In 1969, Takahashi et al. [4] reported the first synthesis
of 1,6-naphthyridin-2(1H)-one by the oxidation of 1,6-
naphthyridine with hydrogen peroxide and subsequent
reduction of the resulting N-oxide mixture. Three years
later, Ogata and Matsumoto [5] described the preparation
of 3-methyl-1,6-naphthyridin-2(1H)-one by the dehydro-
genation of the corresponding 3,4-dihydro compound
which in turn was synthesized by the photocyclization of
N-(4-pyridinyl)methacrylamide. Shortly thereafter, Hawes
and Gorecki [6] published a versatile synthesis of 3-substi-
tuted-1,6-naphthyridin-2(1H)-ones by the condensation of
acetic acid derivatives with 4-aminonicotinaldehyde. The
procedure reported herein leads to 5-substituted as well as
3,5-disubstituted 1,6-naphthyridin-2(1H)-ones from readily
available starting materials in high overall yields.

Results and Discussion.

Scheme I. Synthesis of 3,5-Disubstituted-1,6-naphthyridin-
2(1H)-ones.

Treatment of pyridinone 3 with N,N-dimethylform-
amide dimethyl acetal gave adduct 4 in 75% yield. Reac-
tion of 4 with ammonium acetate resulted in the quantita-
tive formation of 1,6-naphthyridine derivative 5. The
structure of this compound was consistent with its spectral
and analytical data (Experimental) and was further con-
firmed by its conversion to the known cyano compound 6
[6] by treatment with selenium dioxide. Hydrolysis of
nitrile 5 with aqueous sulphuric acid gave the acid 7,
which upon attempted decarboxylation in boiling Dow-
therm® led to a mixture of medorinone (8) and its dimer 9
approximately in a ratio of 4:3. The structure of 9 is sup-
ported by its spectral and analytical data (Experimental).

The 3-amino and 3-hydroxy analogs of 8 were prepared
for structure activity relationship studies. The cyano com-
pound 5 was converted to amide 10 by the action of con-
centrated sulphuric acid. Subsequent treatment of 10 with
hydrazine hydrate produced hydrazide 11 in 80% yield.
Curtius rearrangement of the acylazide prepared in situ
from hydrazide 11 resulted in the formation of amine 12
which underwent a surprisingly facile replacement of the
amino group by a hydroxy group upon heating with aque-
ous sodium hydroxide to yield 13 in 62% yield. Treatment
of medorinone 8 with selenium dioxide gave 1,6-naph-
thyridin-2(1 H)-one (14) instead of aldehyde 15. Reaction of
8 with N,N-dimethylformamide dimethyl acetal gave ex-
clusively the N-methylated compound 16 instead of
enamine 17.

Scheme II. Synthesis of 5-Substituted-1,6-naphthyridin-
2(1H)-ones.
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The difficulty in the preparation of 5-methyl-1,6-naph-
thyridin-2(1 H)-one (8) by the decarboxylation of 1,2-dihy-
dro-5-methyl-2-0xo-1,6-naphthyridine-3-carboxylic acid (7)
prompted us to find an alternative approach outlined
here. The reaction between ethyl propiolate and enamines
derived from cyclohexane-1,3-dione [7] and ethyl acetoace-
tate [8] has been reported to produce a quinolone and a
pyridinone derivative respectively. However, to our knowl-
edge, the corresponding reaction involving open chain
1,3-diketones is not known. We have found that the reac-
tion between enamines of type 20 and methyl propiolate
results in the formation of 5-acyl-6-methyl-2(1H)-pyridi-
nones 21 in moderate to good yields (Table II). 1,3-Dike-

CH,N ]

—

N% cH,
16

tones 18 which were not available commercially, were pre-
pared by published procedures [9,10}. Enamines 20 were
prepared either by reacting the corresponding 1,3-dike-
tones 18 with ammonium acetate [11] or by the hydrogen-
olysis of isoxazoles 19 [12] (Table I). The reaction of
Bredereck’s reagent with pyridinone 21 afforded adducts
22 in very high yields (Table III). The yields of these ad-
ducts fell considerably when N,N-dimethylformamide di-
methyl acetal was substituted for Bredereck’s reagent
probably due to side reactions (V- and O-methylation of
the pyridinone). Treatment of 22 with ammonium acetate
afforded 1,6-naphthyridin-2(1H)-ones 23 in excellent yields
(84-98%) (Table IV).
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Synthesis of 1,6-Naphthyridin-2(1 H)-ones

Scheme 11
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EXPERIMENTAL dimethylformamide (200 ml) was stirred at ambient temperature

Melting points were determined in open capillaries in an oil
bath and are uncorrected. The 'H nmr spectra were obtained in
deuteriotrifluoroacetic acid, unless indicated otherwise, on a
Varian HA-100 spectrometer using tetramethylsilane as an inter-
nal standard. All the compounds gave 'H nmr spectra consistent
with the proposed structures. Elemental analyses were performed
by Galbraith Laboratories, Inc., Knoxville, Tennessee.

5-Acetyl-6-{2-(dimethylamino)ethenyl]-1,2-dihydro-2-0x0-3-pyri-
dinecarbonitrile (4).

A mixture containing nitrile 3 [13] (58 g, 0.33 mole), N,N-di-
methylformamide dimethyl acetal (50 ml, 0.38 mole), and N, V-

for 22 hours. A bright yellow solid crystallized from the solution
which was collected, washed with methanol, and dried to yield 4
(57.2 g, 75%), mp 268-271°; 'H nmr: 6 11.79 (s, 2H, exchanged),
8.83 (s, 1H, 4-H), 8.35 [s, 1H (CH;),N-CH=CH-}, 4.0, 3.60 [6H,
-N(CH,).), 2.73 (s, 3H, CH,-C=0).

Anal. Caled. for C,H,)N,0, C, 62.33; H, 5.67; N, 18.17.
Found: C, 62.44; H, 5.50; N, 17.93.

1,2-Dihydro-5-methyl-2-0xo-1,6-naphthyridine-3-carbonitrile (3).
A mixture of nitrile 4 (33.2 g, 0.15 mole), ammonium acetate
(21.9 g, 0.3 mole), and N,N-dimethylformamide (300 ml) was stir-

red and heated in an oil bath at 120-130° for 3 hours. The
resulting dark brown solution was concentrated to dryness, the
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Compound

20a
20b
20c¢
20d
20e
20f
20g
20h
20i

20j

(CHp,CH;

Br

olole
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Table 1

o
CH3—(I:=CH-&-R

NH,
20
mp, °C yield, % crystallization formula
solvent
42-43 [a] 94 [d}
60-63 [b] 95 [d]
475 [c] 90 [d]
144-145 [a] 85 [d]
126-128 70 hexane CyoH;oBINO
126-129 74 hexane C,oH;¢CINO
125-127 72 Et,O CoH10FNO
126-128 89 Et,0 C;H;3NO;,
169-171 80 2-PrOH CgHgNOS
128-130 77 Et,0 CgHgNO,

Analysis

Vol. 27

Calcd./Found

C

50.03
50.06
61.39
61.22
67.03
67.07
69.09
69.35

63.57
63.43

[a] Lit mp, ref [11]. [b] Lit mp, ref [12b]. [¢] Lit mp, ref [12a]. [d] Crude material was used without purification and characterization.

Compound

21a
21b
21c
21d
2le
21f
21g
21h
21i

21j

—Q—OCH;
/E]
L)

Table 11
0
HN |
CH Y
O
R
21
mp, °C yield, % crystallization formula
solvent
194-196 62 2-PrOH CgHgNO,
173-175 43 2-PrOH CoH;;NO,
167-168 47 2-PrOH CoH13NO,
185-187 72 [a] C13H11N02
251-253 74 [a] Cy3H;oBINO,
239-240 53 fa] Cy3H;oCINO,
200-203 52 [a] C13H10PN02
228-230 65 [a] C14H3NOy
227-228 47 [a] C,1HgNO,S
258-260 56 [a] Cy1HgNO;

[a] The product crystallized from the reaction mixture on cooling.

H

420
4.39
5.15
527
5.62
5.69
6.85
6.84

6.00
594

Analysis

N

583
5.90
7.15
7.48
7.82
7.79
732
732

9.27
9.06

Calcd./Found

C

63,57
63.20
65.14
65.18
67.02
66.96
73.23
73.30
53.45
53.74
63.04
62.94
67.53
67.56
69.12
69.22

65.02
65.09

H

6.00
592
6.71
6.71
731
7.34
5.20
533
3.45
3.63
4.06
4.16
4.36
4.33
5.39
5.50

4.46
4.61

N

9.27
9.45
8.48
8.49
7.82
7.82
6.57
6.57
4.79
4.85
5.65
5.75
6.06
6.00
5.76
5.73

6.89
6.86
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Table III
o
HN
(CH,);,N—-CH=CH

R
22
Compound R mp, °C yield, % [a] formula Analysis
Calcd./Found

C H N
22a CH, 238-240 70 (39) [b] CHy4N,0, 64.06 684 13.58
64.07 683 1330
22b CH; 204-206 70 (39) [b] CioHi N0, 65.43 132 1272
6535 7.44 1277
22¢ (CH,),CH, 203-205 92 (42) [b] Cy3HgN,05 6664 774 1196
66.66 770 11.99
22d —O 202-204 89 (48) [b] C16H1eN;0, 71.62 601 10.44
7174 612 1024
22e —Q_Br 265-268 99 Cy6H;sBIN,O, 5535 435 8.07
5537 448 1797
2t —@-cx 263-264 96 C,6H15CIN,O, 6348 499 925
63.42 481 931
28 —O—F 251-253 85 CyH,sFN, O, 671.12 528 978
67.08 535 977
22h —<3_oc1{3 216218 98 Cy7HgN,05 68.44 608 939
6844 642 9.13

2i J 248-250 96 Cy4H, N0, S

s

2j 1 238-240 88 C1HN,04 65.11 5.46 10.85
0 6521 5.64 10.69

[a] The product crystallized from the reaction mixture in all cases. [b] The yield in parenthesis is for the reaction with N,N-dimethylformamide

dimethyl acetal.

residue was treated with water (400 ml) and collected. The filter
cake was recrystallized from N,N-dimethylformamide to yield 5
(27.4 g, ~100%) as tan needles, mp 278-280°; *H nmr 6 12.08 (s,
1H, exchanged), 9.06 (s, 1H, 4-H), 8.66 (d, 1H, 7-H, J = 7 Hz),
791 (d, 1H, 8-H, J = 7 Hz), 3.26 (s, 3H, CH,).

Anal. Caled. for C,,H,N,0: C, 64.86; H, 3.78; N, 22.70. Found:
C, 64.62; H, 3.82; N, 22.65.

1,2-Dihydro-2-o0xo-1,6-naphthyridine-3-carbonitrile (6).

A mixture of nitrile 5 (18.5 g, 0.1 mole), selenium dioxide (22 g,
0.2 mole), and acetic acid (300 ml) was stirred and heated under
reflux for 20 hours and then filtered. The insoluble material was
washed with boiling N,N-dimethylformamide (400 ml). The com-
bined filtrates were concentrated to dryness under reduced pres-
sure. The resulting orange solid residue was treated with 5%
aqueous sodium hydroxide (200 ml) and insoluble material was
filtered off. The filtrate was first treated with charcoal and then
acidified with acetic acid whereupon an orange solid precipi-
tated. This was recrystallized from N,N-dimethylformamide to
produced 6 (9.4 g, 55%), mp > 300° (lit mp > 300° [6}); 'H nmr &
11.7 (s, 1H, exchanged), 9.44 (s, 1H, 5-H), 8.95 (s, 1H, 4-H), 8.44 (d,
1H, 7-H,J = 7 Hz), 8.05 (d, 1H, 8H, ] = 7 Hz).

1,2-Dihydro-5-methyl-2-0xo-1,6-naphthyridine-3-carboxylic  Acid

@.

A mixture of nitrile 5 (63 g, 0.3 mole) and 50% aqueous sul-
furic acid (200 ml) was heated with stirring in an oil bath at
135-140° for 18 hours, allowed to cool to room temperature and
then poured on ice. The resulting mixture was first neutralized
by treating with aqueous ammonia and then reacidified with
acetic acid. The tan granular solid that crystallized was collected,
washed with water and dried to afford 7 (54.8 g, 90%), mp
255-257° dec.

Anal. Calcd. for C,;H,N,0,: C, 58.82; H, 3.95; N, 13.72. Found:
C, 58.63; H, 4.29; N, 14.00.

S5-Methyl-1,6-naphthyridin-2(1 Hyone (8) and Dimer 9.

To stirred and boiling Dowtherm® (1 1) was added acid 7 (55
g, 0.27 mole) over a period of 5 minutes. After boiling for 40
minutes (by which time all the solids dissolved resulting in a dark
brown solution), the reaction mixture was allowed to stand at
room temperature overnight, whereupon a mixture of 8 and 9
(38.4 g) crystallized as a light orange solid. Chromatography (500
g silica gel 60, 10-40% methanol/diethyl ether) gave two frac-
tions. The less polar component was recrystallized from 2-pro-
panol giving 8 (22.4 g, 52%) as white prisms, mp 235-237°; 'H
nmr (DMSO-de): 6 11.93 (s, 1H, NH), 8.28 (d, 1H, 7-H, ] = 6 Hz),
7.1(, 1H, 8-H,J = 6 Hz), 8.02(d, 1H, 4-H,J = 10 Hz), 6.56 (d,
1H, 3-H,J = 10 Hz), 2.69 (s, 3H, CH,).

Anal. Caled. for C,H,N,0: C, 67.49; H, 5.03; N, 17.49. Found:
C, 67.48; H, 5.26; N, 17.49.
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Table IV

R
XL
N O
H

23

Compound R mp, °C yield, % [a]
8 CH, 238240 84
23b C,Hs 186-188 98
23c (CH,),CH, 201-203 [a] 98
23d < 261-263 94
23e ~ S-ne 278-280 98
23 ~ H-a 282-284 88
23¢ —Q—F 285-288 99
23h —O—OCH3 250-252 94
23i J@ 238-240 98
23j /]@ > 300 90

Vol. 27
crystallization formula Analysis
solvent Calcd./Found

C H N
2-PrOH CyoHgN,O

2-PrOH C;oH; N0 6895 5.75 16.08
69.09 5.83 1594
EtOH-E,O C;;H;N,0-CH,SO;H 5069 5.67 9.85
50.54 574 9.70
[®] C;¢H;N,0 7566 454 12.66
75.67 4.61 1257
[b] C;HyBIN,O 55.84 301 930
55.81 3.12 9.28
[b] C;4HyCIN,O 65.51 3.53 1091
65.21 3.42 10.94
[b] C,HyFN,O 69.99 378 11.66
' 70.10 3.93 11.72
[b] C,5H12N20, 7142 479 11.10
7136 490 10.86

bl C,,HgN,08
bl C;,HgN,0, 67.92 3.80 13.20

6793 3.80 13.25

fa] Melting point of the methanesulfonic acid salt. [b] Product crystallized from the reaction mixture on cooling.

The more polar component was recrystallized from a large
volume of N,N-dimethylformamide to afford the dimer 9 (17.4 g,
40%) as an amorphous powder, mp > 300°; 'H nmr 6 12.1 (s, 2H,
exchanged), 8.45 (d, 2H), 7.5 (d, 1H), 7.45 (d, 1H), 4.5-3.1 (m, 5H, 3
x -CH-, CH,-), 2.96 (s, SH, -CH,;, -CH,-).

Anal. Caled. for CH,\N,O,: C, 67.49; H, 5.03; N, 17.49.
Found: C, 67.57; H, 5.27; N, 17.40.

1,2-Dihydro-5-methyl-2-0xo0-1,6-naphthyridine-3-carboxamide
10).

Nitrile 5 (37 g, 0.2 mole) was added over a period of 20 minutes
to stirred concentrated sulfuric acid (200 ml) cooled in an ice
bath. The resulting mixture was stirred until all the solids dis-
solved (2 hours), left at room temperature overnight and then
poured on ice. This mixture was neutralized with aqueous am-
monia giving an off-white solid which was recrystallized from
N,N-dimethylformamide to afford 10 (28.9 g, 70%), mp > 300°.

Anal. Caled. for C,,H,N,0,: C, 59.11; H, 4.46; N, 20.68. Found:
C, 58.74; H, 4.50; N, 20.56.

1,2-Dihydro-5-methyl-2-o0xo-1,6-naphthyridine-3-carboxylic ~ Acid
Hydrazide (11).

A mixture of amide 10 (34 g, 0.17 mole) and hydrazine hydraie
(150 ml) was stirred and heated on a steam bath for 18 hours and
then concentrated to dryness under vacuum. Water (100 ml) was
added to the residual yellow solid and the resulting mixture was
neutralized with acetic acid. The fine yellow needles were col-
lected, washed successively with water and methanol, and dried

to produce 11 (32.6 g, 80%), mp > 300°.
Anal. Caled. for CH,\N,0,: C, 55.04; H, 4.62; N, 25.68.
Found: C, 55.16; H, 4.74; N, 25.75.

3-Amino-5-methyl-1,6-naphthyridin-2(1 H}-one (12).

To a stirred mixture of hydrazide 11 (21.8 g, 0.1 mole), concen-
trated hydrochloric acid (100 ml), and water (200 ml) cooled in an
ice bath was added a solution of sodium nitrite (8 g, 0.11 mole) in
water (30 ml) over 30 minutes, while maintaining the internal
temperature below 5°. The resulting orange solution was stirred
in an ice bath for 2 hours and then at room temperature for 2
hours and finally heated on a steam bath for 5 hours. After chill-
ing in an ice bath, the reaction mixture was neutralized with solid
potassium carbonate. The resulting yellow precipitate was col-
lected, washed with water, dried and recrystallized from N,N-di-
methylformamide to yield 12 (8.3 g, 50%), mp 283-285° dec; 'H
nmr: 6 11.75 (s, 3H, exchanged), 8.45 (d, 1H, 7-H, J] = 7 Hz), 8.08
(s, 1H, 4-H), 7.8 (d, 1H, 8-H, J] = 7 Hz), 3.2 (s, 3H, CH,).

Anal. Caled. for C,H,N,O: C, 61.70; H, 5.18; N, 23.99. Found:
C, 61.61; H, 5.33; N, 23.85.

3.Hydroxy-5-methyl-1,6-naphthyridin-2(1 H}-one (13).

A mixture of amine 12 (1.75 g, 10 mmoles) and 10% aqueous
sodium hydroxide (25 ml) was heated on a steam bath for 7 hours
and the resulting solution was acidified with acetic acid. The re-
sulting white crystalline solid was recrystallized from N,N-di-
methylformamide to give 13 (1.1 g, 62%), mp >300°; 'H nmr: &
11.85 (s, 2H, exchanged), 8.45 (d, 1H, 7-H,J = 7 Hz), 7.85 (d, 1H,
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8-H, ] = 7 Hz), 7.72 (s, 1H, 4-H), 3.14 (s, 3H, CH.,).
Anal. Caled. for C;H,N,0,: C, 61.36; H, 4.58; N, 15.90. Found:
C, 60.96; H, 4.77; N, 16.17.

1,6-Naphthyridin-2(1 Hrone (14).

A mixture of naphthyridinone 8 (16 g, 0.1 mole) and selenium
dioxide (22 g, 0.2 mole) in acetic acid (200 ml) was stirred and
heated under reflux for 24 hours. The resulting insoluble sub-
stance was filtered off and washed with hot methanol (300 ml).
The filtirate was concentrated to dryness under reduced pressure
to give a yellow solid residue which was dissolved in boiling water
(400 ml), treated with charcoal and filtered. The filtrate was evap-
orated to dryness under reduced pressure and the yellow solid
residue was recrystallized from ethanol to yield 14 (7.4 g, 51%),
mp 295-297° (lit mp 302-304° {4]); 'H nmr: § 12.37 (s, 1H, ex-
changed), 9.28 (s, 1H, 5-H), 8.76 (d, 1H, 7-H,J] = 6.5 Hz), 8.02 (d,
1H, 8-H,J = 6.5 Hz), 8.37(d, 1H, 4-H,J = 10 Hz), 7.28 (d, 1H,
3-H,J] = 10 Hz).

1,5-Dimethyl-1,6-naphthyridin-2(1 Hyone (16).

A solution of naphthyridinone 8 (4.5 g, 28 mmoles) and N, N-di-
methylformamide dimethyl acetal (4 ml, 30 mmoles) in N,N-di-
methylformamide (15 ml) was heated on a steam bath for 7 hours
and then comcentrated to dryness under reduced pressure. The
yellow solid residue was recrystallized from 2-propanol to provide
16 (3.5 g, 73%), mp 203-205°; 'H nmr (DMSO-d,): 6 8.68 (d, 1H,
7H,] = 6 Hz), 7.84(d, 1H,8-H,J = 6 Hz),8.26(d, 1H, 4-H,J =
10 Hz), 6.90 (d, 1H, 3-H, J = 10 Hz), 3.72 (s, 3H, N-CH;), 2.98 (s,
3H, 5-CH,).

Anal. Calced. for C, H, N,O: C, 68.95; H, 5.79; N, 16.08. Found:
C, 69.16; H, 5.95; N, 16.15.

General Procedure for the Preparation of Enamines 20 (Table I).
3-Amino-142-thienyl)}2-buten-1-one (20i).

A mixture of 1,3-diketone 18i[13](153 g, 0.9 mole), ammonium
acetate (167.7 g, 2.2 moles), and toluene (1 1) was heated under
reflux with azeotropic removal of water for 5 hours and then con-
centrated to dryness under reduced pressure. The resulting tan
solid residue was recrystallized from 2-propanol to afford 20i
(122 g, 80%), mp 167-171°.

Anal. Caled. for C;HNOS: C, 57.46; H, 5.52; N, 8.38. Found: C,
57.75; H, 5.57; N, 8.43.

General Procedure for the Preparation of 5-Acyl (Aroyl)-6-methyl-
2(1Hypyridinones (21) (Table II).

6-Methyl-5{2-thienylcarbonyl)}-2(1 H}-pyridinone (21i).

To a stirred solution of enamine 20i (16.7 g, 0.1 mole) in
N,N-dimethylformamide (75 ml) was added methyl propiolate (9.3
g, 0.11 mole) over 15 minutes. The resulting solution was stirred
at ambient temperature for 3.5 hours and then heated under
reflux for 24 hours. After cooling to room temperature, the light
tan solid was filtered off to afford 21i (10.5 g, 47%), mp 227-228°;
'H nmr: 6 12.06 (s, 1H, exchanged), 8.37 (d, 1H, 4-H, J = 10 Hz),
8.08 (d, 1H, 3-H), 7.73 (d, 1H, 5'-H), 7.32 (1, 1H, 4"-H), 7.28 (d, 1H,
3-H, J = 10 Hz), 2.79 (s, 3H, CH,).

Anal. Caled. for C,,H,NO,S: C, 60.26; H, 4.14; N, 6.39. Found:
G, 60.65; H, 4.27; N, 6.40.

General Procedure for the Preparation of 5-Acyl (Aroyl)-6{2(di-
methylamino)ethenyl}-2{1 H)-pryidinones (22) (Table III).

6-[2-(Dimethylamino)ethenyl]-5-(2-thienylcarbonyl)-2(1 H)-pyr-
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idinone (22i).

A mixture of pyridinone 21i (57.8 g, 0.26 mole), Bredereck’s
reagent (62 ml, 0.3 mole) in p-dioxane (400 ml) was heated under
reflux while stirring for 2.5 hours. A bright yellow solid crystalliz-
ed during the reaction. The reaction mixture was cooled to room
temperature and the product was filtered off to yield 22i (70.1 g,
96%), mp 248-250° dec; 'H nmr: 6 11.88 (s, 2H, exchanged, NH,
~-CH=CH-N(CH,),), 8.65 (s (b), 1H, CH=CH-N(CH,),), 8.4 (d,
1H, 4-H,J = 10 Hz), 8.05 (d, 1H, 3'-H), 7.77 d, 1H, 5"-H), 7.37 (1,
1H, 4"-H), 7.25 (d, 1H, 3-H, ] = 10 Hz), 3.86, 3.98 (6H, -N(CH,),).

Anal. Caled. for C H,N,0,S: C, 61.29; H, 5.14; N, 10.21.
Found: C, 61.27; H, 5.13; N, 9.96.

General Procedure for the Preparation of 1,6-Naphthyridin-
2(1H)-ones (23) (Table IV).

542-Thienyl}1,6-naphthyridin-2(1 H}one (23i).

A mixture of 22i (49 g, 0.18 mole), ammonium acetate (27.5 g,
0.35 mole), and N,N-dimethylformamide (250 ml) was heated
under reflux with stirring for 2 hours and then cooled to room
temperature. The light yellow solid was collected, washed with
ethanol and dried to afford 23i (40 g, 98%), mp 238-240°; 'H
nmr: § 12.13 (s, 1H, exchanged NH), 8.68 (d, 1H, 7-H, ] = 7 Hz),
8.67(d, 1H, 4-H,J = 10 Hz), 8.06 (d, 1H, 3"-H), 7.90(d, 1H, 8-H, J
= 7Hz), 7.87(d, 1H, 5"-H), 7.50 (1, 1H, 4"-H), 7.27 (d, 1H, 3-H,J =
10 Hz).

Anal. Calcd. for C,,H,N,0S: C, 63.13; H, 3.53; N, 12.27. Found:
C, 63.16; H, 3.55; N, 12.19.

Acknowledgement.

The authors are grateful to Mr. Kevin S. Plunkett and Dr.
Donald F. Page for the preparation of compounds 23f and 23i
and Dr. Stephen D. Clemans and Mr. Allan G. Hlavac for the nmr
specira.

REFERENCES AND NOTES

[1] A. A. Alousi and J. Edelson in Pharmacological and Biochemical
Properties of Drug Substances, M. E. Goldberg, ed, Vol 3, American
Pharmaceutical Association, Washington, DC, 1982, p 120.

[2] A. A. Alousi, J. M. Canter, M. J. Montenaro, D. J. Fort and R. A.
Ferrari, J. Cardiovasc. Pharmacol., 5, 792 (1983); A. A. Alousi, J. P.
Stankus, J. C. Stuart and L. H. Walton, J. Cardiovasc. Pharmacol., 5, 804
(1983).

{31 A. A. Alousi, J. Canter, G. Roth, M. Montenaro, D. Fort and D.
Hamel, FASEB J., 2, A365 (abstract) (1988).

[4] T. Takahashi, Y. Hamada, 1. Tekuchi and H. Uchiyama,
Yakugaku Zashi, 89, 1260 (1969); Chem. 4bstr., 72, 12615d (1970).

[5] M. Ogata and H. Matsumoto, Chem. Pharm. Bull,, 20, 2264
(1972).

[6] E. M. Hawes and D. K. Gorecki, J. Med. Chem., 16, 849 (1973).

[7] G. R. Pettit, W. C. Fleming and K. D. Paul, J. Org. Chem., 33,
1089 (1968).

[8] N. Anghelide, C. Draghici and D. Raileanu, Tetrahedron, 30,
623 (1974).

[9] S. R. Harris and R. J. Levine, J. 4m. Chem. Soc., 70, 3360 (1948).

[10] D. J. Sardella, D. H. Heinert and B. L. Shapiro, J. Org. Chem.,
34, 1969 (1969).

[11] P. G. Baraldi, D. Simoni and S. Manfredini, Synthesis, 11, 902
(1983).

[12a] C. Kashima, S. Tobe, N. Sugiyama and M. Yamamoto, Bull.
Chem. Soc. Japan, 46, 310 (1973).

[12b] C. Kashima, Y. Yamamoto, Y. Omate and T. Tsuda, Bull. Chem.
Soc. Japan., 50, 543 (1977).

[13] S. V. Sunthankar and S. D. Vaidya, Indian J. Chem., 11, 1315
(1973).



