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A NOVEL SOLVENT EFFECT IN THE DYE-SENSITIZED
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In a previous investigationl we have reported that the dye-sensitized photooxidation of
[2.2](2,5) furanophane (I) in methanol leads to an oxygenated intermediate which undergoes an
intramolecular Diels-Alder reaction forming the diketone (II)z.
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We have now observed that this oxidation reaction takes a different course when the sol-
vent is changed from methanol to methylene chloride.* Thus, when I is irradiated in freshly
distilled methylene chloride (150 watt photoflood lamp, methylene blue) for 16 hr. while
oxygen is bubbled through the solution, a new product (75%) gradually precipitates. This
product, showing no carbonyl or hydroxyl absorption in the infrared, melts at 181-182° with
vigorous decomposition, and exhibits a parent peak in the mass spectrum at m/e 252. Anal.

Calcd. for C12H1206: C, 57.20; H, 4.66. Found: C, 57.24; H, 4.89.
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The above data are in accord with either of two structures, IV or V, for the oxidation
product. Owing to the lack of solubility of the material in most solvents, it was not poss-
ible to use conventional nmr methods to distinguish between these alternatives. However, the
reaction of the photooxidation product with hot methanol provided strong evidence favoring
structure V.

The methanol addition product formulated as VI (m.p. 161-162°, Anal. Calcd. for
cl6H28010: C, 50.52; H, 7.42. Found: C, 50.43; H, 7.41) has a composition corresponding to
the addition of four molecules of methanol. The nmr spectrum (CDC13) shows peaks at T 5.75
(q, 4H), 6.7 (s, l2H), 6.9 (g, 4H) and 7.5-8.5 (m, 8H). Formation of the tetramethoxy tetra-
hydroxy system (VI) from V is consistent with the assigned structures since V should undergo
ready epoxide ring opening with the incorporation of four molecules of methanol. On the
other hand, one would expect compound IV to add only two molecules of methanol since it has

generally been found that endoperoxides of 2,5-disubstituted furans react with alcohols to

yield alkoxy hydroperoxides corresponding to VIIB.
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Structure V is thus in accord with all of the spectroscopic and chemical evidence. It is
formed, most probably, by rearrangement of the intermediate endoperoxide IV. Related reactions
have previously been reported in studies on the photcoxidation of tetraphenylcyc1opentadiene4
and tetraphenylfurans. Moreover, the thermal rearrangement of ascaridole (VIII) to the iso-

6
meric 1,2,3,4-diepoxy-p-menthane (IX) has been established .
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The fact that compound VI shows only one peak due to methoxyl protons in both.CDCl3 and
DMSOd6 suggests that both VI and the tetraepoxide (V) are symmetrical molecules. This has
led us to favor the symmetrical configuration shown in Va. Recently an X-ray crystallographic
analysis of the oxidation product has been completed by Dr. Albert Fratini of the University

of Dayton. Dr. Fratini's results, to be reported separately, confirm the above structural

assigments and establish the configuration of the tetraepoxide as Va.
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*

We have also investigated the effect of solvent in the reaction of the [2.2](2,5)-
furanocyclophane. (X) with singlet oxygen. The product formed in methylene chloride (01431403,
m.p. 93-94°) differs from those previously observed in the methanol photooxidation7, and has

tentatively been assigned the structure (XI).
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