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Abstract:
C-(4-Oxo0-4 [ 1]benzopyran-3-yl)-N-phenylnitrones (1a-c) undergo facile rearrangements on refluxing in benzene, yielding
2-(N-phenylamino)-4-0x0-4H[1]-benzopyran-3-carboxaldehydes (2a-¢,70%) and 3-(phenyliminomethylene)-chroman-2,4-diones

(3a-c, 25%). Za-c¢ undergo cyciizaiion on refluxing with anhydrous AiCi; in dry CCi, foliowed by treatment with suifuric acid, to
give novel quinolino[2,3-b]chroman-12-ones(4a-c) in 90% yield. © 1998 Elsevier Science Ltd. All rights reserved.

The use of 3-formylchromone and its derivatives in the syntheses of heterocyclic systems of medicinal
importance is well known.! Condensation of phenylhydroxylamine with 3-formylchromone yields C-(4-oxo-
4H[1]benzopyran-3-yl)-N-phenylnitrone (1)’ quantitatively. Contrary to the reported® thermal stability of 1
under refluxing conditions (benzene), we report here that nitrone (1a) and its 6-chloro and 6-methyl analogues
(1b,c) undergo facile novel rearrangements even at room temperature. The rearranged products 2a-c¢ have been
cyclized to yield novel heterocyclic systems i.e., quinolino[2,3-4]- chroman-12-ones(4a-c), in 90% yield.

Nitrones (1a-c) were obtained by condensing the corresponding 3-formylchromones with phenylhydroxyl-
amine in dry ethanol. Refluxing a solution of a nitrone (1a-¢, 1.50 mmol.) in dry benzene (25ml) for 8 hr and

1 0, 0,
co!umn chromatographic resolution (silica gel, 60-120 mesh 1¢ residue gave 2a-c¢ (70%) and 3a-¢ (25%)
However, when a solution of nitrone (la=c) in dry chloroform was allowed to stand at room temperature for a

That 2a-c are derived, respectively, from la-c without any loss or gain of mass was indicated by mass
spectra and microanalytical data.’ UV and IR spectra of 2a-c alluded to an intact chromone nucleus,* which
was also supported by 'H nmr spectra.3 In the ' H nmr spectrum of 2a the C5-H appeared as a split doublet at
6 8.22 (1H, J=7.26 & 1.84 Hz), the spectrum also revealed a broad resonance (1H) at 8 12.51(exchanged with
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deuterium, NH) and an aldehydic proton singiet at & 10.28. The presence of aldehyde function was also
corroborated by IR and “C nmr spectra’ The aldoxime of 2a has been prepared and characterized
spectroscopically.?

3a-c were also found to have the same molecular mass and elemental composition as the corresponding
nitrones. The presence of geometric isomers involving the exocyclic double bond was revealed by their "H nmr
spectra, however, these gave single spot on tic and could not be resolved; repeated crystallizations led to some
variations in relative amounts of the isomers. In its 'H nmr spectrum 3a revealed® broad resonances at & 13.64
and 11.94 (together 1H) which alluded to a hydrogen bonded -NH proton. Shaking with a drop of D,O led to
suppression of these broad (NH) resonances with concomitant collapsing of two doublets at § 9.04 and 8.98(/ =
14.00 Hz) to singlets; the latter doublets are attributed to C1’-H in isomeric str
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For the cyclization of 2a-c, a few drops of sulfuric acid were added to their refluxing solutions (0.40 mmol, in
dry CCls, 10 mi), containing anhydrous AICl; (1.0 eqv.) and the contents were further refluxed with fast stirring
for two hours. The cooled reaction mixtures were poured into water and CHCl; (20 ml) was added to them.
After shaking, the organic layers were separated, washed with H,O, dried over anhydrous Na,SO,, and the
solvents were evaporated. The obtained products (4a-c, >90%) were crystallized from CHCl; - pet. ether and
re-crystallized from benzene-pet. ether.

The structures of compounds (4a-c) are again based on rigorous spectral analysis. The loss of elements of

ersion of 2a-¢ to 4a-¢ was inferred on the basis of mass
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by"*C nmr spectra. The *C nmr further revealed nine methine (CH ) carbons in the downfield (aromatic/olefinic)
region in case of 4a’ and eight in case of 4b,c. Some of the critical 'H and *C nmr assignments in case of 4a are
included.’

Mechanistically, the formation of the rearranged products from the nitrones (1) can be rationalized in terms
of an initial 1,5-electrocyclization, precedented in the case of conjugated nitrones,® resulting in the formation of
the intermediate A which undergoes a 1,5-H shift leading, through B, to 3a-c. Alternatively, the rearrangement
of A may involve its conversion to the chromone ring opened intermediate C which, after recyclization followed
by a 1,5-H shift, yields products 2a-c.
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At present work is in progress to investigate the effects of varying the N-aryl group of the nitrone on the
above transformations together with cycloadditions of the rearranged products.
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2a Yeliow needles(chloroform-pet. ether), mp. 156-158°, An.(MeOH): 368, 337, 275, 220 nm;
Vmax(KBr): 3350(NH), 1660(HC=0), 1625(C=0), 1602, 1580; ‘H nmr(CDCL): & 12.51 bs, 1H exchanged
with deuterium, NH), 10.28(s,1H, C1’-H), 8.22(sp d,1H, J = 7.26 & 1.84 Hz, C5-H), 7.66-7.27(m,8H);,
BC nmr(CDClL): §189.6(CH=0), 175.3(C4), 162.0(C2), 153.1(C8a), 134.8(quat.), 133.5, 129.3, 126.3,
125.8, 125.7, 123.0(C4a), 122.8, 116.6(C8), 99.6(C3); Mass m/z: 267(M'+2), 266(25, M'+1), 265(80,
M), 263(95), 237(50), 235(98), 220(10), 180(18), 144(20), 121(48), 117(88), 93(20), 92(18), 77(100);
Analysis: Calculated (for C;gH;1NOs; ) C 72.45, H 4.15, N 5.28%,; Found C 72.62, H 442, N 5.22%.
Aldoxime of 2a, colorless crystals(methanol-chloroform); mp. 227-228°; v, ( KBr): 3400(broad), 1655,
1620, 1597, 1578, 1460, 1440, 1385, 1352, 1230, 1210 cm™; 'H NMR (acetone-d): 511.16(br, 1H, NH),
10.32(1H, OH), 8.70 (s, 1H, CH=N), 8.13(dd, 1H, J = 6.9 & 1.6 Hz, C5-H), 7.70 ( split t, 1H), 7.52(m,
143 30{quat ). 132.49
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3a: Off-white fluffy solid(chloroform- pet. ether), mp. varies with isomeric composition from 194 to 236°;
Amax (MeOH): 364.2, 310, 285 nm; Vi (KBr): 3300 & 3250 (NH), 1688 (0-C=0), 1655 (C4=0), 1610,
1590, 1580; 'H nmr( CDCL): & 13.64 & 11.94 (b singlets, together 1H, NH in isomeric structures),
9.04(d, J = 14.0Hz, C1'-H), 8.98(d, /= 14.0 Hz, C1’-H in isomeric structure), 8.05(Overiapping dds, 1H,
J =170 & 7.62 Hz, C5-H), 7.68-7.26(m, 8H); Mass: m/z 267(M'+2), 266(61,M'+1), 265(95,M"), 173
(25), 172(95), 145(35), 144(41), 121(82), 120(19), 117(100), 93(20), 92(22), 90(39), 89(30), 77(61);
Analysis: Calculated (for Ci¢H;/NO3 ) C 72.45, H4.15, N 5.28%; Found C 7271, H4.38 N 5.41%.
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b 9.26(s,iH, Cii-H), 8.34(dd, 1H, Ci-H, J = & 795 1.46 Hz), 8.10(dd, 2H, /=2.1 & 7.34 Hz),
7.90(m,1H), 7.78(dd, 1H, J=1.66 & 7.00 Hz), 7.63(dd, 2H, J=1.03 & 8.42 Hz), 7.43(sp t, 1H, /=1.10 &
7.49 Hz); ®C nmr(CDCL): 8 177.5(C12), 165.26(C5a), 152.89(C4a), 147.99(6a), 140.07(C11), 136.07,
133.49, 129.65, 128.38, 127.19, 126.45, 126.25(C10a), 124,43, 122.02(C12a), 118.57(C4), 117.12
(C11a) ; Mass m/z: 249(10, M'+2), 248(20, M'+1), 247(100, M"), 219(30), 190(20); Analysis: Calculated
for C;sHsO,N C 77.73, H3.64, N 5.66; Found C 77.84, H3.78, N 5.73.
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