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A NOVEL PHOTOREACTION OF 3-NITRO-Z-PHENYL-ZH-CHROMENE IN MIS'I‘!‘{ANOL.1

Stewart T. Reid, Julian K. Thompson and {in part) Christopher F. Mushambi
The Chemical Laboratory, The University, Canterbury, Kent. CTZ 7NH.

3-Nitrc-2-phenyl-2H-chromene (7) is reperted to umdergo a novel high-yield photo-

reaction in methanol te give Z-hvdroxvimine-4,4-dimethoxy-Z-phenylchroman (8).

Various ol -unsaturatec nitroalkenes have been reperted to mderge photochemically-induced
rearrangement to isomeric c-oximine ketones. The first example of this conversion was des-
cribed for l-phenyl-2-mitroprop-l-ene (1) which, on irradiation in acetone, gave the oxime (2)
in 81% yield.2 Analogous rearrangements have since been reported in aryl-substituted l-phenyi-
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and in simple acyclic nitroalkenes. A competing but minor fragmentation process has been
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chbserved in certain l-phenvl-Z-nitroprop-l-enes (3} and in Z-nitrc-1-{®-phenanthryl)prop-1-
-
ene  leading to the formation of the corresponding aldenvdes; initial photocyclization te

he al
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wdes (5} and the nitrile oxide (6) which
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oxazete N-oxides (4), followed by cleavage to
has been trapped as an isoxazoline with methyl acryvlate, has been proposed to account for these
transformations.

In this paper, we report & novel high-vield photcreaction of 3-nitro-I-phenvl-2hH-chromene

which we believe is related to this cyclization.
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& (7} was irradiated in methanol

A 0.008 M solution of 7-phenv1—3—nitro—7H—chrom°ne
solutior through Pyrex with a 450 w medium pressure mercury arc until abscrption at 1510 cm
in the infrared was no longer present. Distillation of the solvent and crystellization of the
resulting oil from toluene gave in 78% vield a photoproduct, m.p. 176~ 176° C, with Vina (CI Clq)
2350, 3300, 1610 and 1590 an™l, and & (CIC1;) 3.10 (3H,s), 3.62 (¥,s), 5.43 (IH,s o
{9,m; and £€.2 (1K,br) ppm. Analyticél anc ;ass spectral data, m/e 299 (V ), support a

uctures, {8) and (%), satisfy these obser-
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coiecular formula of C ,H11N04. Two isomeric
vations. Ultraviolet absorptions of > X 231 (e 4425) and 275 (e 2875) nm, at shorter wave-
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lengths than those recorded for 4-hydroxyimino-2-phenylchroman (flavanone oxime) ,9 Anax 304
(¢ 8800) and 313 (e 7400) nm, support the assignment of structure (8) to the photoproduct.

This assignment was confimmed by hydrolysis of the ketal in (8) with trifluoroacetic acid
at 0°C to give the corresponding oximino ketone, m.p. 179-182, Vnax (CHZClz) 3590, 1700 and
1600 cm-l, identical with values previously reported.lO Furthermore, oxidation of the oximino
ketone with alkaline hydrogen peroxide or of photoproduct (8) with sodium hypobromite gave the
same nitro ketone, m.p. 137-138°C (1it.'} 136-138°C), Voax 1705, 1560 and 1370 e}, identical
in all respects with a sample prepared by oxidation of 4—hydroxy—3—nitro—2-pheny1chroman8 with
chromium trioxide in acetic acid.

This novel transformation is best explained in terms of initial photocyclization to the
oxazete (10), followed by addition of methanol, as shown below. If the proposal is correct,
then this is the first photoreaction reported for cB-unsaturated nitro compounds in which such
a cyclization is the principal reaction pathway. The possibility of the corresponding nitro
ketone or the oximino ketone being intermediates in this conversion has been excluded.
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