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NMEt DATA FOR L 

Hl H2 % H4 &i Hg H7 KS Hs Hlo 

7 3.60 3.85 3.96 4.63 4.95 5.64 7.00 7.83 8.41 9.30 

Lisa 1.57 3.20 1.78 3.55 5.5 7.7 3.18 2.12 2.74 2.38 

J7,s = 7.4 Je,7 = 2.1 J 1,3 = 6.2 

J2,e = 2.5 J s,s = 1.8 J2,4 = 5.8 

Js,s = 7.5 J1,5 = 1.9 J3,e = 1.8 

Js,lo=7.5 J 5,10=1*5 J2,7 = 2.1 

a 0.3 equiv of Eu(fod)s added. 

TABLE I 

benzene and furan. 

mducts &[ir (film): 1605 cm-'; IXUY T 3.58 (lH, t, J = 1.4), 4.46 (W, m), 5.18 (lH, 

m), 5.26 (m, d, J = 7), 6.67 (lH, d of m, J - 7), 6.82 (lH, d of m, J - 7), 7.51 (lH, d of d of d, 

J = 7.8, J' = 7), and 8.12 (2H, d, J = 7.8); m/e 146 (P, 32), 117 (95), 115 (go), 81 (loo), and 

68 (48)] and 2 [ir (film): 1600 cm-'; nmr: T 3.82 (lH, 2d, J = 2.8, J' = 1.9), 4.68 (lH, d, J = 9), 

5.40 (lo, 5, J = 2.8), 6.35 (lH, d, br, J = 9), 7.1 (lH, 2d, J = 9, J' = 2), 7.8 (% 9, J = 9), 

and 8.2 (2H, m); m/e 146 (47, P), 117 (75), and 81 (loo)] were assi~d the structures shown on 

the basis of the similarities of their nmr spectra and those of known 2,3-dihydmfurm7 and known 
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1,3-photoadducts of benzene with simple olefins ."* Compound 2, whose structure has not been 

completely elucidated, is apparently a secondary photoproduct, like 2. The photochemical reaction 

of benzene with furan is an efficient process, as shown by the respective quantum yields for &and 

2of 0.27 and O.lle (compared with 0.17 for addition to cyclopentene under similar conditions*). 

Toluene and xylene when irradiated with furan give product mixtures in which ethylated 

analogs of &_ and 2 predominate; for example, the major products from toluene are L& and 2 in the 

ration:30:50:20 Details on these and related compounds will be given in the full publication. 

Irradiation of the 3:l mixtures of benzene and 2,5-dimethylfuran led to complex mixtures of ketones 

similar to those obtained on direct irradiation of the dimetbylfuran.Q It would appear that energy 

transfer from excited benzene to the dimethylfuran is occurring. 

Yange and otherse have reported that among the major products frcm photochemical addition 

of bensene to acyclic 1,3-dienes are those resulting from 4 + 4 cycloaddition. We have observed 

the 1,3-1,4 process which leads to L, to be the major process in the case of xylene and cyclopenta- 

diene. Irradiation of a 5:1 mixture of these substances gave l& a i',8-dimethyl derivative of 1, 

(55$), l& a dimethyl derivative of &or 2(30$) and a minor product (15%) of unknown structure. 

The nature of &CJ and gwas evident from the appearance of their nmr spectra. The esaignment of E 

as a product resulting from l,b,rather than 1,2 addition to cyclopentadiene, is based on the 

appearance of nmr signals assignable to the bridge methylene hydrogens at r 8.3 and 8.6. Typical 

norbornenes show bridge methylene signals in this region, lo whereas 2 + 2 adducts to cyclopsnta- 

dienes, such as & show signals for allylic methylene hydrogens at r T,O - 7.6. 

The author is deeply grateful to Dr. Herman Yeh of the National Institutes of Health for 

the decoupling experiments. 
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