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2H-Pyrano(2,3-b)quinohn-2-ones are of interest in 
that they are linear benzaza analogues of 
couma'l'ins which have gained considerable 

importance because of their biological and chemical 
propertie1o1 • As very.little work 11•8 bas been. d~ne 
earlier on the synthesis of 2H-pyrano(2,3-b)qumohn-
2-ones, a scheme of synthesis of these compounds 
was undertaken. The present work describes the 
synthesis of some new 2H-pyrano(2,3-b)quinolin-
2-ones and their mass spectral fragmentation 
including that of the parent one. 3-Formyl-2-
quinolont:s (la-f), which may be considered as 
benzaza analogues of salicylaldehyde were taken ~s 
starting materials and were o~tai~ed by the a~td 
hydrolysis of 2-chlor-3-formylqumohnefl (la-f), whach 
in turn were prepared according to the procedure 
described in literature'. 3-Formyl-2-quinolones 
(2a·f) were then condensed with malo~ic acid under 
the conditions of Knoevenagal reacuon when 3-(2-
oxo-1,2-dihydro-3-quinolyl)acrylic acids (Ja-f) were 
obtained in 78-82% yield. The acrylic acids (Ja-f) were 
then cyclised by employing polyphosphoric acid ~s 
cyclising agent and the desired 2H-pyrano(2,3-b)qut
nolin-2-ones (4a·f) were obtamed in yields varying 
from 69 to 95% (Scheme 1). 

Pyranoquinoquinolines (4a-f) exhibit very charac. 
teristac pmr spectra. The protons at positions 3 
and 4 appear as sharp doublets (J 10 Hz) in the 
region of 4 6.7-6.9 and 8.25-8.5, respectively, and 
proton at position 5 appears as a singlet in the 
region of 4 9-9.4. The signals due to the aromatic 
protons and methoxyl protons appear in the expec
ted regions. 

Mass spectra of the pyranoquinolines (4a-d) are 
also determined. All show intense molecular ion 
peak as one would expect of this aromatic system. 
Compounds 4a lnd 4b also show half mass peaks 
corresponding to the doubly charged molecular ion. 

4M HQ 

acid ralonoc 

a. B, -B1 =B1 =II c. R1 =B. •H; B, ""CH1 

b. Bo•Bo•H; B,=OH. d. B,-a .... H; Bo=Ol 
e. B,-B1 =H;R1 =00H1 I. B,=H; B,=B1 •0CH1 

Scheme 1 

In each case a peak is exhtbited at M-28 owing to 
the loss of CO, characteristic of pyrones. Since 
the subsequent decomposition of M- CO is similar 
to that of furo(2,3-b)quinoline, it might be reaso
nably inferred, on the lines of the fragmentation of 
benzofuran 5 as shown for the parent compound 
4a in Scheme 2. The ion mfe 140, may possibly 
have a structure correspondmg to b.:nzodehydro
tropilium ion. ln case of 4d fragments correspond
ing to 87Cl isotope are also observed. 

-CO 

"VV M-29 

1-co 

.:!!.-~ 
rn;e M-56 

m~ M-57 

Schente 2 

Experimental 

Hydrolysis of 2-chloro-3-formylquino/ines (la-f) : 
A mixture of 2·chloro-3-formylquinoline (0.0104 M) 
and aqueous hydrochloric acid (35 ml ; 4 M) was 
heated under reflux for 1 h, and then allowed to 
cool to room temperature. After I h the reaction 
mixture was poured on to crushed ice, when 
3-formyl-2-quinolone separated as a yellow solid. 
It was filtered, washed with water, dried and 
recrystallised from aqueous acetic acid. M.p., yield, 
ir and analytical data of la-f are given in Table I. 
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Condensation of 3formyl-2-quinolones la-f with 
malonic acid : A mixture of 3-formyl-2-quinolone 
(1.54 g; 0.0082 M), malonic acid (1.73 g; 0.0166 M), 
pyridine (7 ml) and piperidine (10 drops) in ethanol 
(10 ml) was heated to 100° in an oil bath with 
stirring for 2 h. The reaction mixture was then 
cooled and diluted with water when 3-(2-oxo-1,2-
dihydro-3-quinolyl)acrylic acid separated as yellow 
precipitate. It was filtered washed with water and 
dried. The product obtained was pure enough 
for further use. M.p., yield, tr, and analyttcal data 
of 3a·f are given in Table I. 

Cyclisatlon of 3·(2·oxo-1,2·dihydro·3-quinolyl)· 
acrylic acids 3a·d : Acrylic acid (3a-d) (0.8 g ; 
0.0035 M) was added with vigorous stirring to the 

polyphosphoric acid (prepared from 50 g phosphorus 
pentoxide and 30 ml orthophosphoric acid) main
tained at 245°. The reaction mixture was stirred 
at this temperature for 2 h. The resulting sticky 
dark brown mass obtained after cooling was poured 
onto crushed ice. The clear solution thus obtained 
was made alkaline with sodium hydroxide (4 M) 
and immediately extracted with chloroform. The 
chloroform extract was dried over anhydrous 
sodium sulphate and distilled off when crude 2H
pyrano(2,3-b)quinolin-2-one was obtained as a 
brown solid. It was purified by sublimation at 
240° under reduced pressure. 

In case of 3e and 3f, a mixture of orthophos· 
phoric acid (10 ml) and phosphorus pentoxide 

TABI.B 1-osA:aAc'lBRISA'l'IoN DATA ol' CoMPOUNDS 

Oompd. 
no. 

Yield 
% 
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3a 

b 

e 

d 

e 

r 
... 

b 

e 

d 

e 

r 
Sa 

b 

e 

d 

e 

r 

96 

96 

96 

AS 

86 

88 

81 

81 

89 

78 

78 

78 

81 

96 

95 

69 

58 

~6 

Sa 

19'7(100) 169(44.6) 
141(19.7) 140(111.89) 
114(7) 118(4 !I) 
08 6(1.2) 88(2.6) 
75(1.'1) '70.11(4.711) 
63(!1.6) 111(1.7) 

M.p. 
·o 

Molecular 
formula 

J.nalyala % : Found/(Oalod.) 
0 H N 

1198 

1176 

1184 

8118 

1188 

1186 

819 

297 

906 

287 

1195 

996 

1148 

!140 

!ISO 

280 

11116 

1141 

0 10H,NO, 

C1 ,H,NO, 

CuH1 N0 1 

OuH11NO. 

OuHuNOa 

OuH1 ,NOa 

0 11 H,,CINO; 

o .. H.,No. 

0, 4 HuNOa 

0 11H 7NO, 

011H 1NO, 

o,.H.NO. 

o .. H.OINO. 

CuH.NOa 

0 14HuN04 

89.011 
(6906) 
70.61 

(70.58) 
70.81 
(70.118) 
67.119 

(67.88) 
64.60 

(61!.00) 
68.46 

(611.80) 
66.67 

(66.97) 
67.88 

(68.111) 
67.90 

(68.1!1) 
57.68 
(57.71) 
68.79 

(68.15'7) 
61.17 

{61.09) 
'74.01! 
{78.09) 
'74.16 

(78.98) 
74.20 

(73.98) 
611.81 

(611.110) 
67.66 

(68.71!) 
6U 
(66.86) 

9.911 
(4.05) 
~.68 
(4.81) 
4.84. 
(U1) 
11.68 

(11.88) 
4.86 

(US) 
4.911 

(U!I) 
4.38 

(UB) 
4.8'1 

(4 80) 
4.87 

(4.80) 
3.54 

(8.110) 
4.69 

(4.48) 
4.66 

(4.7!1) 
8.78 
(9.r5) 
4,40 

(U6) 
4.11 

(U6) 
!1.67 

(11.119) 
u 
(8.90) 
9.9 

(4.11) 

TABLJt 2-MAS'I BPRC'J'RAL DA'lA 0'# IIH~PY:aANO(II,S·blQUINOI,IN·II·ON.S 

ml• (% abundance) 

Sb 

!!11(100) 189(34.6) 
166(!1.6) 1154(16.78) 
140(4.7) lllq(9.4) 
19'116) 116(1.2) 
106.1i(!l6) 97(7.11) 
68(9.8) 6l(U) 

5e 

1111(100) 183(!14.815) 
1615(11.11) 164(8} 
1118(3.8) 1117(68) 
116(1.'lA) 10!1(8) 
91.6(U) 87(1) 
77(6.8) 68(4.11) 61(4.!1) 

8.01 
(8.09) 
7.44, 
('7.4.8) 
7.61 
(7.48) 
6.76 
(6.7') 
6.66 

(6.89) 
6.14 

(6.0) 
6.119 

(6.60) 
6.11 
(6,11) 
6.02 

(6.11) 
6.10 

(5.91) 
5.6'7 

(5.71) 
5.07 

(5.09) 
6.98 

(7.10) 
644 

(6.6'J) 
6.50 

(6 68) 
1!,89 

(6.04) 
11,911 

(6.16) 
5.8 
(U) 

5d 

1680, HIIIO, 
9150 
1660,11160, 
81100 
1680, 11160, 
16110 
1680 

1680,1640 

1680,1660 

1680,11160 

1680, 1!180, 
81100 
1680, 11180, 
3!100 
1700, 1680, 
11100 
1700,1680, 
11160 
1700,1680, 
11180 
1740,16110, 
1180,1180 
1740,16110, 
1180,11110 
1740, 16!10. 
1180, 1185 
1780,16110, 
1180, 11811 
1'1!lli, 16111!, 
1180, 111!0 
17110, 1680, 
1200,11110 

1191(100) !108(60,5) 
1711(19 9) 174(9) 
148(11.6) 147(1.7) 
140(11!1.6) 118(8.1) 
101.5(!1.8) 87.11(9) 
69.5(9.8) 6S(U) 60{!1.11) 
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(10 g) was heated on a water bath for 2 h. Acrylic 
acid(3e, f) (1 g) was added to the above clear 
solutiOn and stirred at room temperature for 36 h. 
The reaction mixture was then poured into water 
(50 ml) and the solution was neutralised with sodium 
bicarbonate, when pyranoquinohn-2-one was separa
ted as pale yellow solid Jt was filtered, dried and 
sublimed at 280° under reduced pressure. M.p., 
yield, 1r and analytical data of 4a-f are given m 
Table I. Mass &pectral data are given in Table 2. 
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Synthesis of Some 3-Arylazo-1-aza-1-
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Mamucrtpt r•cew•o 14 Mau 1984, acc•pted 16 J'ebruaru1986 

1-Aza-2-phenylpyrrocolinium bromide (1) has been 
synthesised 1 and the greater electrophllicity of 
position 3 over position 1 in the azapyrrocoline 

nucleus has been established by nitration 1 and 
ethoxy methylation reactions•. A calculation based 
on the FEMO theory has also reached the same 
conclusion•. We report here the synthesis of some 
3-arylazo-1-aza-2-phenylpyrrocolines (2) to adduce 
further support on greater electrophihcity of 
posit1on 3. 

J)•.h. ... 
1 2 

All the compounds were synthesised m excellent 
y•eld by the reaction of different aryldiazonium 
chlorides with l-aza-2-phenylpyrrocoline. The 
structures of the compounds were confirmed by 
their elemental and spectral analysis. The infrared 
spectra of the compounds eJhibit bands in the 
region 1630-1590 cm-1 due to N=N stretching. The 
diazo compounds absorb light in the range, 366-
395 nm due to n-7T• transition•. Both the values of 

TABI.lC 1-PHY'liCAI. AND ANAI.YTICAI. DATA OJI Azo 00MPOUND'l (l) 

x M.p Y1eld Molecular >-max fmax Anallsis % : Found/(Ca.lcd.) oa % formula nm x1o-• 0 H N 

H 125 '10 o .. u .. N. 380 0.694 75.98 4.60 18.60 
(76.111) (4.69) (18.'19) 

p-OH1 90 '15 0 10H 11N 4 895 1.0118 '16.119 UB 1'1.64 
('16.92) (15.111) (17.94) 

o-01 1'35 80 o .. u .. N.OI 887 0.1191 68.12 S.II!J 16.68 
(68.117) (8.00) (16.84) 

p-Ol 156 80 o .. u .. N.OI 389 0.998 6'1.98 8.'19 16.50 
(68.117) (8.90) (16.84) 

o-OMe 98 90 0 1 oHuN40 g97 0.912 'T!J.8i 4.71 16.815 
(78.17) (4.87) (17.0'1) 

f-OMe 120 70 0 1 oH11N.O 366 0.912 711.9/J 4.65 16.'111 
(7'1.17) (4. 87) (17.0'1) 

m-N01 1111 811 CuHuN,O, 3'10 0898 66.9'1 '1.61 19.91 
(66.£'1) ('3.79) (20.4.0) 

p-NO. 1l!'1 66 o .. H .. N.o. 8'10 0.886 65.8'1 8.59 19.86 
(66 4'1) ('1.'19) (20.40) 

tJ-SO,H 14!! 75 O,.H 10 N4 BOa 8'77 0 58b 59.90 8 61 14.90 
(60.81) (8.'10) (14.81) 

o-COOH 160 HO C,oHuN•Ot 8'1l! 0 Q01 69.81 3.98 16.111 
('10.17) {4.09) (16.'J7) 

p-NH, 19!! 65 o .. u .. N, 8'11 0679 78 85 4.12 111.!12 
(7US) (4 2A) (21.611) 
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