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Further Evidence for Scrambling in the Photochemical Rearrangement 
of 2-Phenylthiophen 

By HANS WYNBERG and H. VAN DRIEL 
(Department of Organic Chemistry, The University, Bloemsingel 10, Groningen, Holland) 

OUR recent discovery1 that 2-phenylthiophen (I) which shows unequivocally that the phenyl group 
rearranged smoothly to 3-phenylthiophen (11) upon remains attached to the same carbon atom of the 
irradiation in solution, prompted us to propose thiophen ring throughout the rearrangement. 
Dewar-type intermediates (IIIa, b) for this Thus when 2-phenyl- [2,5-14C]thiophen (I) in ether 
reaction. solution was irradiated1 and the product (11) 

isolated by preparative gas-liquid chromatography, We have now carried out  a 14C tracer experiment2 
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the benzoic acid obtained by oxidations of (11) 
had the same activity as the benzoic acid obtained 
from (I). 

This evidence supports Dewar structures (IIIa, 

Q-0 I I:% 

(11) (Ref. 4) 

b) as well as “valene” structures (IVa, b)5,6 as 
reaction intermediates and neither supports nor 
excludes a “Ladenburg” structure (V). 

I 

Activity (mc mole): 

0-0310 f 0.0003 0.0315 & 0*0007 
(Received, February 28th, 1966; COWL 128.) 
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The oxidation of the phenylthiophens to benzoic acid proceeded in 12-30% yield using essentially the conditions 
described previously, H. Wynberg and A. P. Wolf, J .  Amer. Chem. SOL, 1963, 85, 3308, except that the reaction 
time was shorter (2  hrs.). 

Formulae (I) and (11) do not include the location nor extent of the activity of the carbon atoms other than the 
one identified in our degradative experiments. Although this is known for (I) (namely C-6),  it is unknown for (11). 

The number of 
distinguishable “valene” structures one can write for thiophen obviously depends on the substitution pattern. 
For identically doubly labelled monosubstituted thiophens, four “valene” structures are possible. 

Using unsymmetrically disubstituted thiophens we have recently obtained support for (IV) (H. Wynberg, 
H. van Driel, and G. E. Beekhuis, paper in preparation). 

The benzoic acid was rigorously purified and identified. 

5 E. E. van Tamelen, Angew. Chem., 1965, 77,  759, mentions a “valene” structure for furan. 




