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New Findings in Hetero Diels-Alder Reactions of Quinolinetriones

M2 del Mar Blanco, Miguel Angel Alonso, Carmen Avendafio*,
and J. Carlos Menéndez

Departamento de Quimica Orgénica y Farmacéutica, Facultad de Fanmacia, Universidad Complutense.
28040 Madrid, Spain.

Abstract: 3-Substituted 2,5,8-(1H)quinolinetriones show interesting differences in their reactivity
towards 1-dimethylamino-1-azadienes with respect to their 4-substituted analogues. Thus, their [4 + 2]
cycloadditions with methacrolein dimethylhydrazone affording 2,9,10(14)-1,8-diazaanthracenetriones gave
no trace of secondary products arising from addition of dimethylamine to the starting quinone, a process
that normally limits the usefulness of these hetero Diels-Alder reactions. If the C-3 substituent is strongly
electron-withdrawing, a multi-step ionic mechanism involving the Cs=0 carbonyl and leading to the
isolation of a furo[2,3-f]lquinolin-7-one derivative competes with the [4 + 2] cycloaddition. This process
may be favoured through changes in the polarity of the reaction medium, allowing a selective, one-pot
synthesis of furo{2,3-flquinolin-7-ones from 5,8-dimethoxycarbostiryls.

Copyright © 1996 Elsevier Science Ltd

Hetero Diels- Alder reactions]-> between o, p-unsaturated dimethylhydrazones, acting as 1-azadienes,® and
electron-defficient dienophiles provide an excellent method for the preparation of a variety of heterocycles,
including many biologically interesting quinones and related compounds.’-10 In this context, we have described!!
the use of Diels-Alder reactions of 2,5,8(1H)-quinolinetriones!? for the synthesis of antitumour 1,8-
diazaanthracene-2,9,10-triones 1, related to the antifolate antibiotic diazaquinomycin A 213 In our previous
experience with these reactions, they were always chemoselectively directed to the C¢=C7 bond of the substrates,
and high amounts of a secondary product arising from addition of dimethylamine to the C-6 position of the
starting quinone were isolated. 14

2 (Diazaquinomycin A)

In an extension of these studies, we examine here the reactions between methacrolein dimethylhydrazone
315 or crotonaldehyde dimethylhydrazone 415 with 3-substituted derivatives of the 2,5,8(1H)quinolinetrione
system, available through Friedlander!2¢ or Vilsmeier-Haack!2d methodologies, which gave results that differed
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from those obtained for other 2,5,8(1H)-quinolinetriones (Scheme 1).11a Thus, the reaction between quinones 5-
12 and azadiene 3 in chloroform or dry tetrahydrofuran solutions gave only the aromatic 1,8-diazaanthracene-
2,9,10-(1H)triones 21a-h from chemo- and regioselective [4+2] cycloaddition onto the Ce=C7 bond, with no
trace of addition of dimethylamine to the starting quinones. On the other hand, treatment of compounds 5-7 and
11 with azadiene 4 under the same conditions gave mixtures of 5,8-dihydro-1,8-diazaanthracene-2,9,10-
(1H)triones 13-16, their aromatization products 21i-1 and 6-dimethylamino-2,5,8(1H)-quinolinetriones 17-20
(Scheme 1). Dihydro derivatives 13-16 tend to aromatize during silica gel chromatography and for this reason
only one of them (compound 13) was isolated and other derivatives were characterized by NMR analysis of their
mixtures with the corresponding compounds 21. These mixtures were completely aromatized by air or
manganese dioxide at room temperature.
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The different behaviour of both dienes can be explained by assuming that two alternative reaction pathways
can follow the Diels-Alder cycloaddition (Scheme 2). Thus, in path a cycloadduct 22 evolves by elimination of a
molecule of dimethylamine and subsequent isomerization yielding dihydro compounds 13-16; addition of the
liberated amine to the starting quinone followed by oxidation would afford side products 17-20. Alternatively
(path b), 22 can tautomerize to the corresponding hydroquinone 23 prior to dimethylamine elimination to give
24, which would be subsequently oxidized to 21. The lack of interaction between the R2 substituent and the Cyo-
O oxygen atom in the hydroquinones 24 and quinones 21 when R2 = H (i.e., reactions starting with diene 3)
would favour pathway b in which a rapid aromatization occurs and therefore the equilibria are displaced towards
the final product before the addition of dimethylamine to the starting quinone takes place. In reactions starting
with diene 4 (R2 # H), both pathways would compete and if the starting quinone bears an additional substituent
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at C-4, the severe steric interactions in the intermediates 25 would preclude pathway b; this would explain the
fact that such quinones lead only to 5,8-dihydro derivatives of the 1,8-diazaanthracenetrione system and to higher
yields of dimethylamine adducts, as reported earlier.112 A third pathway might also be proposed involving
oxidation of 22 by air or a molecule of quinone to intermediates 26, but this alternative seems to be excluded by
the isolation of several examples of the stable compounds 27 in related reactions of 1-dimethylamino-1-azadienes
and bromoquinones, 16
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The reaction of quinone 2812¢ with diene 3 in dry tetrahydrofuran gave small amount (10 %) of the
furo[2,3-flquinolinone derivative 29m together with the expected Diels-Alder cycloadduct (compound 21m, 48
% yield). Compound 29m is presumably formed through a multi-step, ionic mechanism initiated by the Michael
addition of the more nucleophillic end of the diene to the C-6 position of the quinone, and subsequent 5-exo-trig
cyclization (Scheme 3), a proposal supported by the existence of a literature antecedent of a conjugate addition of
the C-4 position of compound 3 onto an enone system.!7 Similar polar [3+2] cycloadditions have been described
previously for reactions between o,B-unsaturated hydrazones and other quinones in cases where either the diene
or the dienophile are very polarized,!8-21 normally due to catalysis by Lewis or Bronsted acids. The
regiochemistry of the addition leading to 29m can be attributed to the simultaneous conjugation of the C-8
carbonyl of quinone 28 with the C-2 carbony! and nitro groups, leading to an increased electron deficiency at the
C-6 position, and was confirmed by examination of its proton-coupled 13C-NMR spectrum on the basis of the
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easy assignment of the angular carbons in carbostyryl systems.12 In compound 29m, the signals due to C-9a and
C-5a appear respectively at 103.62 ppm (clean singlet) and 120.18 ppm (triplet, 3J = 8.0 Hz), while for the other
possible regioisomer two 3J doublets should be expected.
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Due to the stepwise, ionic nature of the sequence leading to 29m, it was envisaged that changes in the
polarity of the reaction medium might allow to control its outcome. In particular, very polar environments should
favour compound 29m over [4 + 2] cycloadduct 21m. In agreement with this hypothesis, when the reaction
beiween 3 and 28 was carried out in an acetonitrile-water mixture, compound 29m became the major product
(yields were 24 % for 21m and 36 % for 29). We next sought to take advantage of this improvement in the yield
of furoquinolinone 29m for the development of a simple synthesis of this class of compounds, finding eventually
that oxidative demethylation of 5,8-dimethoxy-3-nitrocarbostiryl!2¢ to quinone 28 with cerium ammonium nitrate
in acetontirile-water followed by in situ addition of azadiene 3 afforded compound 29m as the only reaction
product in 63 % overall yield. This one-pot procedure worked also for other 5,8-dimethoxycarbostiryls bearing
electron acceptors in C-3 (Table 1), but failed in other cases (e.g., reactions starting from 5,8-dimethoxy-3-

Table 1
R3 Method A2 Method _ Bb
% 21 % 29 % 21 % 29
NOy 48 10 0 63
CN 63 0 0 36
C0CH3 59 0 0 48
COCH3 62 0 0 62

a. From quinones 9, 11, 12 and 28 in dry THF at 0 °C.
b. One-pot reactions from the corresponding 5,8-dimethoxycarbostiryls
in CH3CN-H;0 at room temperature,
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methylcarbostiryl12d and 5,8-dimethoxy-3-phenylcarbostiryl12d). The complete selectivity in favour of the
furo[2,3-f]lquinolinone structure is probably due to the combined effects of solvent polarity and increased
polarization of the quinone system under the reaction conditions owing to the presence of cerium (I} species
formed?2 in the course of the oxidative demethylation.23

EXPERIMENTAL

All reagents were of commercial quality (Aldrich, Fluka, SDS, Probus) and were used as received.
Solvents (SDS, Scharlau) were dried and purified using standard techniques. The expression "petroleum ether"
refers to the fraction boiling at 40-60 °C. Reactions were monitored by thin layer chromatography, on aluminium
plates coated with silica gel with fluorescent indicator (Scharlau Cf 530 and Alugram Sil G/UV2s4). Separations
by flash chromatography were performed on silica gel (SDS 60 ACC, 230-400 mesh and Scharlau Ge 048).
Melting points were measured on a Reichert 723 hot stage microsope or in open capillary tubes using a Biichi
inmersion apparatus, and are uncorrected. Infrared spectra were recorded on Perkin-Elmer 577 and Perkin Elmer
Paragon 1000 spectrophotometers, with solid compounds compressed into KBr pellets and liquid compounds
placed between two NaCl disks. NMR spectra were obtained on Bruker AC-250 (250 MHz for 1H, 63 MHz for
13C) and Varian VXR-300 (300 MHz for 'H, 75 MHz for 13C) spectrometers with CDCl3, DMSO-dg, acetone-
de and pyridine-ds as solvents. Elemental analyses were determined by the Servicio de Microanilisis,
Universidad Complutense, on a Perkin-Elmer 2400 CHN microanalyzer.

Diels-Alder Reactions of Methacrolein Dimethylhydrazone (3) and Quinones 5-12.
General Procedure.

To a solution of the starting quinone (0.19 to 1.05 mmol) in chloroform (30 to 50 ml, quinones 5-7) or dry
tetrahydrofuran (3 to 5 ml, quinones 8-12) was added the azadiene 3 (1.1 eq). The solution was stirred at room
temperature for 5 to 45 min and evaporated under reduced pressure. The reaction mixture was evaporated and the
residue was washed with petroleum ether and purified by column chromatography on silica gel, with the eluant
indicated in each case, yielding the aromatic Diels-Alder adducts 21. NMR data of compounds 21 can be found
in Tables 2 and 3.

3.6-Dimethyl-1H-1,8-diazaanthracene-2.9.10-trione 21a. Yield, 50 % after chromatography eluting with
ethyl acetate. Mp > 300 °C. IR (KBr): 1650 (C=0) cm-1. Anal. calcd. for C14H10N203: C, 66.14; H, 3.93; N,
11.02. Found: C, 65.86; H, 4.25; N, 11.23.

3-Ethyl-6-methyl- 1H-1,8-diazaanthraceng-2.9.10-trione 21b. Yield, 45 % after chromatography eluting
with ethyl acetate. Mp, 260-262 °C. IR (KBr): 1658 (C=0) cm-!. Anal. calcd. for C1sH12N203: C, 67.16; H,
4.47; N, 10.44. Found: C, 67.03; H, 4.79; N, 10.08.

3-Phenyl-6-methyl-1H-1,8-diazaanthracene-2.9.10-trione 21c. Yield, 50 % after chromatography eluting
with ethyl acetate. Mp, 275 °C. IR (KBr): 1650 (C=0) cm-1.

6-Methyl-2,9,10-trioxo-1H-1.8-diazaanthracene-3-carbaldehyde 21d. Yield, 51 % after chromatography
eluting with a gradient from AcOEt to EtOH. Mp > 300 °C. IR (KBr): 3240, 1654 cm-L.

6-Methyl-2 -trioxo-1/4-1.8-di nthracene-3-carbonitrile 21e. Yield, 63 % after precipitation by
addition of acetone to the petroleum ether washings, combined with chromatography of the residue eluting with
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8:1 ethyl acetate-methanol. Mp > 300 °C. IR (KBr): 2320 (C=N); 1690 (Cg, 10=0); 1655 (C2=0) cm-l. Anal.
caled. for C14H7N303: C, 63.39; H, 2.64; N, 15.84. Found: C, 63.01; H, 3.09; N, 15.87.

6-Methyl-2.9.10-trioxo-1H-1.8-diazaanthracene-3-carboxylic Acid 21f. Yield, 66 % after chromatography
eluting with a gradient from 9:1 ethyl acetate-ethanol to neat ethanol. Mp > 300 °C. IR (KBr): 3127 (OH); 1645
(C=0) cm-1. Anal. calcd. for C14HgN7Os: C, 59.15; H, 2.81; N, 9.85. Found: C, 59.31; H, 2.96; N, 9.57.

Ethyl 6-Methyl-2.9.10-trioxo-1H-1.8-diazaanthracene-3-carboxylate 21g. Yield, 59 % after chromato-
graphy eluting first with dichloromethane and then with a gradient from 8:2 dichloromethane-acetone 1o neat
acetone. Mp > 300 °C. IR (KBr): 1755 (CO2EY); 1650 (other C=0) cm-l. Anal. caled. for C16H12N20s5: C,
61.53; H, 3.84; N, 8.97. Found: C, 61.41; H, 4.13; N, 9.03.

3-Acetyl-6-Methyl-1H-1.8-diazaanthracene-2.9.10-trione 21h. Yield, (62 %) after chromatography eluting
with ethyl acetate. Mp > 300 °C. IR (KBr): 1680, 1645 (C=0) cm-1. Anal. caled. for C1sH19N204: C, 63.83; H,
3.54; N, 9.92. Found: C, 63.49; H, 3.56; N, 9.64.

Diels-Alder Reactions of Crotonaldehyde Dimethylhydrazone (4) and Quinones 5-7, 11.
General Procedures.

Method A (quinone 6). A solution of quinone 6 (150 mg, 0.73 mmol) in chloroform (30 ml) was stirred at
room temperature for 5 min and evaporated under reduced pressure. The residue was chromatographed on silica
gel, eluting with ethyl acetate, affording the unstable 3-ethyl-5,8-dihydro-5-methyl-1H-1,8-diazaanthracene-
2,9,10-trione 14 (51 mg, 27 %), 6-dimethylamino-3-ethyl-1H-quinoline-2,5,8-trione 18 (13 mg, 7 %) and 3-
ethyl-5-methyl-1H-1,8-diazaanthracene-2,9,10-trione 21j (36 mg, 18 %).

Method B (quinones 5 and 7). A solution of the starting quinone (0.52 to 0.68 mmol) and diene 4 (1.1 to
1.3 eq) in chloroform (10 to 40 ml) was stirred at room temperature for 5 min. Without isolation of dihydro
derivatives 13 and 15, solid activated manganese dioxide (10 eq) was added and the black suspension was
stirred at room temperature for 30 min and evaporated. The residue was chromatographed on silica gel, eluting
with chloroform, to yield 10 mg (6 %) of 6-dimethylamino-3-methyl- 1H-quinoline-2,5,8-trione 17 and 80 mg
(46 %) of 3,5-dimethyl-1H-1,8-diazaanthracene-2,9,10-trione 21i, or 6-dimethylamino-3-phenyl-1H-quinoline-
2,5,8-trione 19 (20 %) and 5-methyl-3-phenyl-1H-1,8-diazaanthracene-2,9,10-trione 20Kk (40 %).

Method C (quinone 11). To a solution of quinone 11 (124 mg, 0.5 mmol) in chloroform (10 ml) was
added diene 4 (84 mg, 0.75 mmol) and the solution was stirred for 2.5 h at room temperature in an open flask.
The reaction mixture was evaporated under reduced pressure and the residue was chromatographed on silica gel,
eluting with a gradient from 9:1 ethyl acetate-ethanol to neat ethanol. Yield, 11 mg (8 %) of ethyl 6-
dimethylamino-2,5,8-trioxo- 1 H-quinonine-3-carboxylate 20 and 86 mg (55 %) of ethyl 5-methyl-2,9,10-trioxo-
1H-1,8-diazaanthracene-3-carboxylate 211.

ione 13 Mp 98-100 °C. IR (KBr): 3400
(NH), 1650 (C=0) cm-!. IH-NMR (250 MHz, ds-pyridine) &: 10.17 (br. s, 1H, H-8); 8.13 (s, 1H, H-4); 6.64
(dd, 1H, J = 4.5 and 7.6 Hz, H-7); 5.16 (m, 1H, H-6; partially hidden by the water resonance); 4.14 (m, 1H,
H-5); 2.90 (g, 2H, J = 7.5 Hz, CH,CH3); 1.49 (d, 3H, J = 9.4 Hz, CH3); 1.37 (t, 3H, J = 7.5 Hz, CH2CH3)
ppm. 13C-NMR (63 MHz, ds-pyridine) 5: 181.98 (C-9); 176.98 (C-10); 162.54 (C-2); 141.43 (C-3); 138.65 (C-
8a); 135.31 (C-9a); 129.76 (C-4); 123.10 (C-7); 115.89 (C-4a); 112.18 (C-10a); 108.29 (C-6); 30.81 (C-5);
26.36 (C5-CHj3); 24.69 (CH2CH3); 12.26 (CH2CH3) ppm.
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-Dimethylamino-3-methyl-1X-quinoline-2.5.8-tri 17. IR (KBr): 3420 (NH); 1652 (C=0) cm-1.
1H-NMR (250 MHz, CDCl3) §: 9.60 (s, 1H, NH); 7.72 (s, 1H, H-4); 5.65 (s, 1H, H-7); 3.29 (s, 6H, NMe3);
2.80 (s, 3H, CH3) ppm.

-Dimethylamino-3-ethyl-1H-quinoline-2.5.8-trione 18. lH-NMR (250 MHz, CDCl3) 5: 9.57 (s, 1H,
NH); 7.70 (s, 1H, H-4); 5.66 (s, 1H, H-7); 3.30 (s, 6H, NMe3y); 2.62 (q, 2H, J = 7.5 Hz, CHp); 1.24 (t, 3H,
J =7.5 Hz, CH3) ppm.

-Dimethylamino-3-phenyl- 1H-guinoline-2.5.8-trigne 19. IR (KBr): 3409, 3191 (NH); 1654 (C=0) cm'1.
IH-NMR (250 MHz, CDCl3) 8: 9.65 (s, 1H, NH); 8.02 (s, 1H, H-4); 7.75 (m, 2H, CgHs); 7.43 (m, 3H,
CeHs); 5.71 (s, 1H, H-7); 3.32 (s, 6H, NMep) ppm. 13C-NMR (63 MHz, CDCl3) 5: 181.83 (C-9); 176.24
(C-10); 161.34 (C-2); 153.04 (C-6); 138.76 (C-8a); 135.04 (C-1"); 133.17 (C-4); 128.82 (C-4"); 128.52 and
128.37 (C-2',6' and C-3',5"); 113.69 (C-4a); 101.94 (C-7); 43.66 (NMe) ppm.

Ethyl 6-dimethylaming-2.5,8-trioxo-1H-quinoline-3- xylate 20. 'H-NMR (250 MHz, CDCl3) &: 8.54
(s, 1H, H-4); 5.70 (s, 1H, H-7); 4.30 (q, 2H, J = 7.3 Hz, CH2CH3); 2.82 (s, 3H, NMey); 1.18 (1, 3H, /=73
Hz, CH,CH3) ppm.
-Dimethyl-1/-1.8-di hracene-2.9.10-trione 21i Mp > 300 °C. IR (KBr): 3415 (NH), 1643 (C=0)
cm-l. Anal. caled. for C14H19N203: C, 66.14; H, 3.93; N, 11.02. Found: C, 66.24; H, 4.09; N, 10.89.
3-Ethy]-5-methyl-1H-1.8-diazaanthracene-2,9.10-trione 21j Mp 223-225 °C. IR (KBr): 3420 (NH); 1641
(C=0) cm-!. Anal. calcd. for C1sH12N203: C, 67.16; H, 4.47; N, 10.44. Found: C, 66.86; H, 4.84: N, 10.73.

-Methyl-3-phenyl-1H-1.8-diazaanthracene-2.9.10-trione 21k Mp 285-287 °C. IR (KBr): 3421 (NH),
1653 (C=0) cm-l. Anal. calcd. for C1gH12N203: C, 72.15; H, 3.79: N, 8.86. Found: C, 72.32; H, 4,12; N,
8.58.

1 5-Methyl-2.9.10-trioxo-1H-1.8-diazaanthracene-3-carboxylate 211 Mp, 212 °C. IR (KBr): 1766
(COZED); 1680 (Cg 10=0); 1651 (C2=0) cm-1.

Reaction of Diene 3 and 3-nitro-14-quinoline-2,5,8-trione 28.

Method A. A solution of 3-nitro-1H-quinoline-2,5,8-trione 28 (37 mg, 0.16 mmol) and methacrolein
dimethylhydrazone 3 (121 mg, 1.08 mmol) in dry tetrahydrofuran (5 ml) was stirred at room temperature for 15
min, under an argon atmosphere. The solution was evaporated under reduced pressure and the residue was
washed with petroleum ether (3 x 10 ml) and chromatographed on silica gel, eluting with a gradient from 7:1
ethyl acetete-ethanol to neat ethanol. Yield, 23 mg (48 %) of 21m.

Method B. To a solution of 3-nitro-1H-quinoline-2,5,8-trione 28 (35 mg, 0.15 mmol) in a mixture of water
(4 ml) and acetonitrile (6 ml) was added methacrolein dimethylhydrazone 3 (35.6 mg, 0.31 mmol). The solution
was stirred at room temperature for 15 min, diluted with water (10 ml) and extracted with chloroform (3 x 15 ml).
The combined chloroform layers were dried (sodium sulphate) evaporated under reduced pressure and the residue
was chromatographed on silica gel, eluting with a gradient from neat ethyl acetete to neat ethanol. Yield, 19 mg
(36 %) of 2-dimethylhydrazono-5-hydroxy-2-methyl-8-nitro-6H-furo[2,3-f]quinolin-7-one (29m) (see data
below) and 11 mg (24 %) of compound 21m.

10-trione 21m. Mp > 300 °C. IR (KBr): 1680 (C=0); 1630,
1380 (NO3) cm-l. Anal. caled. for C13H7N305: C, 54.73; H, 2.45; N, 14.73. Found: C, 55.75; H, 2.56; N,
15.19.
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One-pot Synthesis of 6H-furo[2,3-flquinolin-7-ones 29. General Procedure.

To a suspension of the suitable 3-substituted 5,8-dimethoxy-1H-quinolin-2-one!2¢ (0.44 mmol) in a
mixture of acetonitrile (17 ml) and water (17 ml) was added solid cerium ammonium nitrate (550 mg, 1.0 mmol);
complete dissolution of the reagents was achieved within 5 min. The reaction was stirred at r.t. for further 10
min. After confirming complete consumption of the starting material by TLC analysis, diene 3 (535 mg, 4.77
mmol) was added and the reacting mixture was vigorously stirred for 10 min, diluted with water (15 ml) and
extracted with chloroform (3 x 50 ml). The organic layers were dried over sodium sulphate and evaporated, and
the residue was chromatographed on silica gel eluting with a gradient from dichloromethane to ethyl acetate.

in-7-one 29e. Yield, 36 %. Mp
109 °C. IR (KBr): 3420 (OH); 2250 (CN); 1682 (C=0); 1654 (C=N) cm"1. IH-NMR (250 MHz, d¢-DMSO) &:
11.26 (br. s, 1H, NH); 9.83 (br. s, 1H, OH); 8.68 (s, 1H, H-9); 7.00 (s, 1H, CH=N); 6.68 (s, 1H, H-4); 3.58
(d, 1H, J = 15.6 Hz, H-3); 2.99 (d, 1H, J = 15.6 Hz, H-3); 2.73 (s, 6H, NMe»); 1.54 (s, 3H, C2-CH3) ppm.
I3C-NMR (63 MHz, dg-DMSO) §: 158.04 (C-7); 147.52 (C-9b); 143.47 (C-9); 136.98 (C-5); 134.59 (CH=N);
127.73 (C-3a); 118.49 (C-52); 116.20 (C-4); 115.88 (CN*); 115.46 (C-8*); 98.21 (C-9a); 90.37 (C-2); 42.35
(N-CH3); 39.14 (Cp); 25.27 (C»-CH3) ppm. Anal. caled. for C1gH16N403: C, 61.56; H, 5.12; N, 17.94.
Found: C, 61.23; H, 5.41; N, 17.64.
Ethyl 2-dimethylhydrazono-5-hydroxy-2-methyl-7-oxo0-6H-furo[2.3-flquinolin-8-carboxylate 29g. Yield,
48 %. Mp 136 °C. IR (KBr): 3387 (OH); 1731 (CO2ED); 1645 (C7=0); 1610 (C=N) cm-!. IH-NMR (250 MHz,
dg-DMSO) 8: 10.62 (br. s, 1H, NH); 9.69 (br. s, 1H, OH); 8.23 (s, 1H, H-9); 6.93 (s, 1H, CH=N); 6.71 (s,
1H, H-4); 4.23 (q, 2H. J = 7.1 Hz, CH>CH3); 3.58 (d, 1H, J = 15.5 Hz, H-3); 2.97 (d, 1H, J = 15.6 Hz, H-
3); 2.73 (s, 6H, NMe»); 1.54 (s, 3H, C2-CH3); 1.27 (t, 3H, J = 7.1 Hz, CH,CH3) ppm. 13C-NMR (63 MHz,
de-DMSO) 6: 164.15 (CO2CH2-CH3); 157.96 (C-7); 147.88 (C-9a); 137.97 (C-9); 136.76 (C-5); 135.21
(CH=N); 128.39 (C-8); 122.00 (C-3a); 117.87 (C-5a); 115.22 (C-4); 104.05 (C-9a); 90.30 (C-2); 60.84
(CO2CH3-CH3); 42.65 (NMey); 25.64 (C2-CH3); 14.37 (CO,CH2-CH3). Anal. calcd. for C1gH21N30s5: C,
60.19; H, 5.84; N, 11.69. Found: C, 59.99; H, 6.05; N, 11.45.
8-Acetyl-2-dimethylhydrazono-5-hydroxy-2-methyl-6H-furo[2.3-flquinolin-7-one 2%h. Yield, 62 %. Mp
105 °C. IR (KBr): 3290 (OH); 1680, 1636 (C=0, C=N) cm"l. IH-NMR (250 MHz, d¢-DMSO) &: 10.73 (br. s,
1H, NH); 9.70 (br. s, 1H, OH); 8.24 (s, 1H, H-9); 6.95 (s, 1H, CH=N); 6.71 (s, 1H, H-4); 3.60 (d, 1H, J =
15.5 Hz, H-3); 2.97 (d, 1H, J = 15.5 Hz, H-3); 2.73 (s, 6H, NMe2); 2.59 (s, 3H, COCH3); 1.55 (s, 3H, Ca-
CH3) ppm. 13C-NMR (63 MHz, dg-DMSO0) 5: 196.91 (COCH3); 159.71 (C-7); 148.30 (C-9b); 137.02 (C-9);
136.50 (C-5); 134.95 (CH=N); 128.43 (C-8); 127.88 (C-3a); 117.63 (C-5a); 115.24 (C-4); 104.33 (C-9a);
90.06 (C-2); 42.38 (N-CH3); 39.07 (C2); 30.56 (COCH3); 25.43 (C2-CH3) ppm. Anal. caled. for C17H19N304:
C, 62.00; H, 5.77; N, 12.75. Found: C, 61.79; H, 6.08; N, 12.56.
2-Dimethylhydrazono-5-hydroxy-2-methyl-8-nitro-6 H-furo[2.3-flquinolin-7-one 29m. Yield, 63 %. Mp
125 °C. IR (KBr): 3400 (OH); 1680 (C=0 and C=N); 1470, 1260 (NO2) cm'!. TH-NMR (250 MHz, dg-DMSO)
5. 11.44 (br. s, H-6); 9.90 (s, 1H, OH); 8.52 (s, 1H, H-9); 7.03 (s, 1H, CH=N); 6.70 (s, 1H, H-4); 3.61 (d,
1H, J = 15.6 Hz, H-3); 3.00 (d, 1H, J = 15.6 Hz, H-3); 2.73 (s, 6H, NMey); 1.56 (s, 3H, C-CH3) ppm. 13C-
NMR (63 MHz, d6-DMSO) &: 153.28 (br. s, C-7); 148.38 (br. s, C-9b); 139.20 (br. s, C-5); 136.94 (s, C-8);
134.56 (d, J = 160.1 Hz, CH=N); 132.17 (d, J = 167.8 Hz, C-9); 127.66 (br. s, C-3a); 118.72 (t, J = 8.0 Hz,
C-5a); 116.31 (d, J = 160.3 Hz, C-4); 102.41 (s, C-9a); 90.58 (br. s, C-2); 42.64 (q, J = 135.5 Hz, N-CH3);
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39.83 (t, J = 158.4 Hz, C3); 25.62 (q, J = 127.7 Hz, C»-CH3) ppm. Anal. calcd. for C15sHj6N4Os5: C, 54.21;
H, 4.81; N, 16.86. Found: C, 54.66; H, 4.87; N, 16.66.
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