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PHOTOCHEMICAL REACTION OF NAPHTHYL a-NITROACRYLATESl)
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Shirokane, Minato-ku, Tokyo 108, Japan

Photolysis of 2-nitro-3-(1l-naphthyl)acrylates (1) in acetone gave
novel naphthol[1l,2-b]furan-2-carboxylates (2) and 2-(alkoxyoxalylamino-
methylene)naphthalen-1-ones (3). 2-Nitro-3-(2-naphthyl)acrylate also
produced the furan derivative 2 on irradiation. A mechanism for this
new photorearrangement reaction is described.
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From a growing interest in the photochemical reactions of naphthyl e-nitro-
acrylates (5) in which their nitro group is attached to conjugated system, the
compounds 1 were irradiated with a high pressure mercury lamp through a Pyrex fil-
ter in organic solvent.

2)

We wish to report here that novel photochemical products,
2 1

naphtho[1,2-b]fu-
=Et, gp:R1=H,R2=Me, 2¢:R =OMe,R2=Et) and 2-(alkoxyoxa-

lylaminomethylene)naphthalen-1-ones (§§:R1=H,R2=Et, §p:R1=H,R2=Me, §9:R1=0Me,R2=Et)

ran-2-carboxylates (gg:R1=H,R

could be obtained by the irradiation of 1 in acetone. More remarkable is the forma-
tion of 2a also from the irradiation of ethyl 2—nitro—3-(2—naphthyl)acry1ate3)(Z).

The reaction sequences are shown in Charts 1 and 2.

3)

This observation suggests that the compound {3 causes a rearrangement under
the reaction condition employed, that is, a carbon atom (C-3) of the acrylate group
attached to the l-position of naphthalene ring rearranges to the 2-position, to

yield 2 and 3 respectively.
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In a typical experiment, a solution of 1.0 g (3.7 mmol) of lf in 400 ml of
acetone was irradiated under nitrogen atmosphere at 20°C using a 450 W high pressure
mercury lamp equipped with a Pyrex filter for 2 h. The solvent was removed and soon
a red precipitate of 2-(ethoxyoxalylaminomethylene)naphthalen—l—ones)(§§), mp 154-
156°C(dec.)(yield, 10.0%), separated out. The compound 3a was hydrolyzed by 6N
hydrochloric acid to give aldehyde 5a (70%). Purification by chromatography on
silica gel (hexane-ethyl acetate 10:1) separated out the following products, ethyl
naphtho[l,2—b]furan-2—carboxylate6)(gg), mp 87.5—88.Q°C,(2.2%); ethyl 3-(l-naph-
thyl)-3-oximino-2-oxopropionate (4a), mp 121-122°C,(1.6%); l-hydroxy-2-naphthalde~
hyde®) (52),(26.8%); and ethyl oxamate®) (62),(15.8%) .

The nitro esters, 1lb and lc, reacted in a similar manner to obtain the corre-

sponding 2b, mp 94.5—95.5°C(lit.7)

95-96°C)(2.2%), 2¢c, mp 104.5-105.5°C (2.8%),
3b, mp 202-203°C(dec.)(7.7%), 3c, mp 193.5-195.0°C(dec.) (6.8%), 5a (28.1%), and
§3 (19.0%), respectively.‘ These results support also the above-mentioned rearrange-
ment. Whereas similar photolysis of 2-naphthyl derivative 7 gave also the corre-
sponding gg (2.6%), 8, mp 94-96.5°C (22%), and 6 (10.8%) respectively. This reac-
tion is very closely related to that reported by P. M. Crosby et al.,4) where
2-methyl-phenanthro{9,10-b]furan forms via the corresponding intermediate radical
(R-C=C(Me)-0+, R=9-phenanthryl), as shown in Chart 2.
A reaction mechanism can be considered for the formation of 2 based on the
above results and by analogy with known reaction pathways as shown Chart 3.
Initially rearrangement of nitroform of ;‘(C=C~N02) into its nitrite form
(C=C-0-NO)and subsequent isomerization to keto-oxime (4) occur as reported by

Chapman. Furthermore the nitrite decomposes to radical ﬁf) together with
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loss of nitrogen(II) oxide simultaneously. And finally, the radical (é),rearrangés

to the compound 2 through oxetene B accompanied with hydrogen abstraction.

Further detailed studies on the photoreaction of nitroacrylates are now in

progress.
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