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Analogy between Furan and Thiophen Photochemistry 
By AXEL COUTURE and ALAIN LABLACHE-~OMBIER* 

(Lnborn for ve de CJzinzie Orgnnique Physique, Unitlevsite' des Sciences et Techniques de Lille, B.P. 36, 59, VillePzeuve d'AsLq, 
France) 

Suini.tzaty Irradiation in propylamine of furan and 2,4- and 
2,5-dimethylfuran leads to the same N-propylpyrrole as 
is obtained from the corresponding thiophens. 

WE report that the irradiation of furans in propylamine 
(Hanau NN 1544; 15 W low-pressure mercury lamp; quartz 
vessel; N, bubbled through reactor) leads to the same 
pyrroles as does irradiation of the corresponding thiophens 
under the same condition (see Table).l*2 

Srinivasan and Hiraoka, in a study of the gas-phase photo- 
chemistry of the furans we irradiated,3-5 suggested that a 
primary product, depending upon the compound, is a 
cycloproptmyl-ketone or -aldehyde formed by ring contract- 
ion. Hiraoka has predicted which cyclopropenyl-ketones 
or -aldehj des would be intermediates in the photoreaction 
of furans.6 (I)(O) has been already t r a ~ p e d , ~  and (VI)(O) is 
a minor product of the gas-phase photolysis of 2,5-di- 
methylfi~ran.~ The formation of cyclopropenyl-ketones or 
-aldehydes from the other methyl- and dimethyl-furans has 
not yet been proved. Van Tamelens isolated ketone (VIII) 
in the irradiation of 2,5-di-t-butylfuran in pentane, and 
(VIII) is an intermediate in the photoisomerisation of 2,5-di- 
t-butylfuran to 2,4-di-t-butylfuran. 

We suggest that the pyrroles are formed by the mechan- 
ism in the Scheme, which is analogous to that proposed for 
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the reactions of thiophem2 Pyrroles are formed from an 
unstable imine obtained by the reaction with propylamine 
of the cyclopropenyl-ketone or -aldehyde from furans or the 
thioketone of thioaldehyde from thiophens. 

The structure of the cyclopropenyl-ketone or -aldehyde 
which is a primary product of the irradiation can be deduced 
from the pyrroles formed. The Table shows that the ones 
trapped are those which were (V)(O) is the 
major product of the photoreaction of 3-methylfuran, and 
(IV)(O), enantiomer of (11) (0), would lead, a t  least partially, 
to 2-methyl-N-propy!pyrrole, as does (11) (0). 

The formation of the same pyrroles from furans as from 
the corresponding thiophens indicates that pyrroles are 
formed from thiophens by reaction of a cyclopropenyl- 
thioketone or -thioaldehyde with the primary amine, and 
not by a mechanism in which the intermediate involves 
sulphur 3d orbitals as proposed by Wynberg et al. for 
photoisomerisation of t h i ~ p h e n . ~  Irradiation of the thio- 
phens we studied leads to the cyclopropenyl-thioketones or 
-thioaldehydes analogous to the cyclopropenyl-ketones or 
-aldehydes €ormed from the corresponding furans. The 
fact that the ratio of 2-methyl-N-propylpyrrole to 3-methyl- 
N-propylpyrrole obtained from 2-methylthiophen is the 
reverse of that obtained from 2-methyl-furan might be due 
to the formation of more (III)(S) than (II)(S). The greater 
amount of 3-methyl-N-propylpyrrole formed from 
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Z-methylfuran could arise from isornerization of 2-methyl- 
furan to 3-methylfuran prior to reaction of the furan with 
the amine. Formation? of only a small amount of 3- 

methylfuran in the unchanged furan rules out this hypo- 
thesis. 
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G.1.c. on the crude irradiation mixture of 2-methylfuran in propylamine indicated the presence of a product (3 % of unchanged 
2-methylfuran) having the same retention time as that of 3-methylfuran. 
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