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Unusual Thermal Rearrangement of the endo-Peroxides of 2,5-Dimethylfurans

By M. LiLiana GrazianNo, M. Rosaria IEsck, and RACHELE ScARPATI*

(Istituto di Chimica Ovganica e Biologica dell’ Universita, Univeysita di Napoli, Via Mezzocannone 16,
80134 Napoli, Italy)

Summary Thermal rearrangement of the endo-peroxides of
the 2,5-dimethylfurans (1b) and (1c) in refluxing ben-
zene leads to the corresponding diepoxides (4b) and (4c),
which provides a convenient entry to the synthesis of
these compounds which are structurally related to
crotepoxide.

RECENTLY, we reported that the endo-peroxide (1a), which
is stable at —15°C,! when refluxed in benzene yielded
mainly the furan (2a) and the epoxypropionate (3a), along
with polymeric material.?

We have now found that dimethyl 1,4-dimethyl-2,3,7-
trioxabicyclo[2.2.1]hept-5-ene-5,6-dicarboxylate (1b),} pre-
pared in quantitative yield by the dye-sensitized photo-
oxidation of the furan (2b), was, when refluxed in benzene,
quantitatively converted within 1-3 h into dimethyl 4,6-
dimethyl-3,5,7-trioxatricyclo[4.1.0.0%,*]heptane-1,2-dicar-
boxylate (4b).} Under the same conditions the endo-
peroxide of the 2,5-dimethylfuran (1c)! rearranged similarly
to give, within 20 min, the diepoxide (4c)§ in quantitative
yield, whereas the 2,5-diphenyl analogue (1d)} behaved as
(1a) and yielded mainly the furan (2d) and the epoxypro-
pionate (3d); the diepoxide (4d) was not detected. Thus, it
seems that under the aforementioned conditions the re-

arrangement of (1) into (4) is typical of the endo-per-
oxides of 2,5-dimethylfurans [e.g. (1b) and (1c)].
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a; R! = Ph, R* = R* = Me, R3 =
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ScHEME. (a). Compounds with R! = R? = Me; (b) compounds
with R! and/or R? 3 Me.

t All new endo-peroxides gave the expected spectral (i.r. and 'H and *C n.m.r.) and analytical (active oxygen) data.

f Liquid; v (CCl,) 1745 (CO,Me) and 1100—1050 cm~? (C-O-C)

;Y H n.m.r. § (CgDg) 1:47 (s, 6 H, 2 x Me) and 3-26 (s, 6 H, 2 x OMe);

5C nm.r. § (CDCly) 15:0 (q, 2 x Me), 529 (q, 2 x OMe), 624 (s, C-1 and C-2), 98-2 (s, C-4 and C-6), and 164-2 (s, 2 x C=0); satis-

factory elemental analyses were obtained.

§ Liquid; v (CCl,)
OMe), and 3-75 (s, 1 H, CH);
96-4 (s, C-4 and C-6), and 173-8 (s, C=0).

) 1740 (CO,Me) and 11001050 cm~1 (C-O—C); 'H n.m.1. 8 (C;Dy) 1-27 (s, 3 H, 4-Me), 1-43 (s, 3 H, 6-Me), 3-19 (s, 3 H,
1C n.m.r. § (CeDy) 145 and 164 (2 X q, 2 X Me), 51-9 (q, OMe), 56-0 (d, CH), 67-1 (s, C-1), 91-8 and
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The high yields together with the mild reaction conditions We thank the C.N.R. (Rome) for financial support. The
make the conversion of furans into diepoxides via emdo- 270 MHz n.m.r. spectra were recorded at the Centro di
peroxides a synthetically useful route for tricyclic systems of Metodologie Chimico-Fisiche, Universita di Napoli (L.
the type (4b) and (4c), which represent the first examples of Giudicianni).
alkyl-substituted derivatives of the series.

It is noteworthy that compounds (4) are related structur-
ally to the 1,3-diepoxide crotepoxide which is known to
possess significant inhibitory activity against Lewis lung
carcinoma and Walker intramuscular carcinoma.? (Received, 2T7th April 1981; Com. 502.)
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