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Abstract-Treatment of disubstituted maleic anhydrides with triethyl phosphite generates bifurandiones. In some 
instances bifurandione derivatives undergo acid-catalysed rearrangement to pyrano[3,2-b)pyran-2,6_diones. 

Whereas phthalic anhydride undergoes deoxygenative 
dimerisation reactions with triethyl phosphite initiated by 
attack at the carbonyl group,’ maleic or citraconic 
anhydrides and triphenylphosphine react at the double 
bond yielding triphenylphosphoranylidenesuccinic anhyd- 
rides.’ It occurred to us that reaction would probably not 
occur at the double bond in disubstituted maleic 
anhydrides but instead would generate, by deoxygenative 
dimerisation, derivatives of bifurandione’ which are not 
readily accessible in most laboratories. 

Treatment of diphenylmaleic anhydride with an excess 
of triethyl phosphite rapidly produced an excellent yield 
of the tetraphenylbifurandione la. Dichloromaleic anhyd- 
ride reacted violently with triethyl phosphite after an 
induction period and none of the anticipated tetrachloro- 
bifurandione could be isolated. However, both dimethyl- 
maleic and tetrahydrophthalic anhydrides gave modest 
yields of the bifurandiones (lb and lc) respectively. In the 
latter case a small amount of the pyronopyrone (2) was 
also formed, recalling the generation of both 3 and 4 from 
phthalic anhydride under similar conditions.’ A cross- 
coupling reaction was effected by treating diphenylmaleic 
anhydride with triethyl phosphite in the presence of an 
excess of dimethylmaleic anhydride, and produced the di- 
methyldiphenylbifurandione (Id) together with a little la. 

The formulation of these compounds as trans- 
bifurandiones follows in the first instance from the high 
frequency CO group ca 1770 cm-‘, and in the case of lb 
and lc the UV spectra were almost identical to that of the 
known tetraethylbifurandione,’ and quite different from 
that of 2. The failure to observe a band in the IR spectra 
assignable to the interannular double-bond indicated the 
trans-configuration. In the case of the tetraphenyl 
compound a cis-configuration would be extremely steri- 
tally unfavourable. However, in the case of lb and lc 
where the steric interactions would not be so severe it 
appeared that cis-isomers might be obtainable. It is well 

o A preliminary account of part of this work has already appeared 
(Ref 2). For the first paper in this series see Ref I. 

established that in the case of the unsubstituted bifuran- 
dione the cis-isomer is more stable than the tram one, 
which can he converted to its geometrical isomer by 
treatment with cone sulphuric acid. Although the tet- 
raphenyl and tetramethylbifurandiones were stable to 
prolonged heating with sulphuric acid, the bifurandione 
(lc) was rearranged into the pyronopyrone (2). This 
compound had previously been obtained by the dehyd- 
rochlorination of hexahydrophthaloyl chloride and its 
structure established by extensive degradations.’ 

la: R=R’=Ph 
b: R=R’=Me 
c: RR = R’R’ = (CH,), 
d: R = Ph. R’ = Me 

3a: X=Y =0 
b: X=0. Y=S 
c: X=Y=S 

4s: X=Y=O 
b: X=O,Y=S 
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