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FORMATION OF EPOXIDES IN THE PYRROLE AND 
FURAN SERIES BY PHOTOOXIDATION 

Sir: 

Although the oxidation of indoles by air and light 
has been studied extensively, 1 ^ 3 little is known 
about the course of pyrrole photooxidation.4.5.6 '7 

2,3,4,5-Tetraphenylpyrrole (I), for example, has 
been reported7 to yield only tars when irradiated 
with oxygen. We now have found tha t under 
v?ry mild conditions, i.e., exposure to air in meth
a n o l s solution during irradiation with a 150-
wat t reflector flood light, in the presence of methyl
ene blue, 2,3,4,5-tetraphenylpyrrole undergoes 
ready oxidation, yielding products in 8 5 % yield. 

The main product (55%) is the epoxide, 5-
methoxy-3,4-epoxy-2,3,4,5-tetraphenyl-A1-pyrroline 
(II) , m.p. 164-165° [Anal. Calcd. for C29H23NO2: 
C, 83.43; H, 5.55; N, 3.36; OCH3 , 7.43. Found: 
C, 83.45; H, 5.43; N, 3.15; OCH3 , 7.42]. I I 
shows no OH, N H or carbonyl absorption in the 
infrared, is reduced to I with zinc in acetic acid, and 
is converted by 1 TV HCl to cw-dibenzoylstilbene 
oxide ( I I I ) , m.p. 172-173° [Anal. Calcd. for C28-
H20O3: C, 83.15; H, 4.98. Found: C, 83.25; 
H, 5.09]. Proof of structure of I I I , hi therto 
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unreported, rests on its infrared and ultraviolet 
absorption spectra8 (A^x'3 5.93 n XZf 249 
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m/j., e 30,000) conversion to tetraphenylfuran 
with hydrogen iodide in glacial acetic acid, and 
reduction to dibenzoyldiphenylethane in ethanolic 
sodium hydrosulfite.9 

The second oxidation product from I (30%) 
was identified as a-N-benzoylamino-a'-benzoyl-
stilbene (IV), m.p. 191° [Anal. Calcd. for C28H21-
NO 2 : C, 83.35; H, 5.25; N, 3.47. Found: C, 
83.18; H, 5.43; N, 3.47]. IV shows infrared 
bands at 5.95 n and 6.04 LI, can be hydrolyzed to 
dibenzoylphenylmethane, and was synthesized 
independently by benzoylation of a-amino-a '-
benzoylstilbene.10 

Photooxidation in the presence of potassium 
hydroxide led to a rearrangement of the benzilic 
acid type1 1 with formation of the lactam, V (35%), 
m.p. 213-215° ( A ^ ' 3 2.95 /x, 3.19 » and 5.85 
ju) identical with the product1 2 independently 
prepared from 2,2,3,4-tetraphenylcrotonolactone 
and ammonia. 

Epoxide formation also was observed in the 
photooxidation of tetraphenylfuran. Whereas the 
oxidation in methanol led chiefly to cw-dibenzoyl-
stilbene and 2,5-dimethoxy-2,3,4,5-tetraphenyl-2,o-
dihydrofuran, both I I I (45%) and VI (20%), 
m.p. 151-152°, were formed during photooxidation 
in acetone. Compound VI (\™°h 5.75 JX, 5.99 
JX) is identical with the enol benzoate recently 
shown13 to result from the benzoylation of di
benzoylphenylmethane . l * 

The details of this work and discussion of the 
mechanisms involved will be reported separately. 
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