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The relative ease of photocyclization of stilbene-like compounds has been 

related to various quantities derived from HMO theory. Among these, one of the 

most simple and useful appears to be the sum of the free valence indices in the 

first excited state,CF*, at the two positions which become bonded during the 

cyclization (1,2,3). It has been proposed (3) that the higher CF* the greater 

the ease of cyclization and that if the CF * for two positions is less than 1.0, 

photocyclization involving these positions does not occur. We have recently 

shown (4) that with cis-2-styrylphenanthrene, A, photocyclization occurs almost 

exclusively at position c on the phenanthrene nucleus 

chrysene, 2, but that 1% dibenz[a,j]anthracene,z, is 
CI 

CF* value for positions a and b is close to the lower 

to yield 99% benzo[c] - 

formed even though the 

limit of 1.0. 

CF* = 1.14 (a + cl CF* = 0.99 (a + b) 

We were interested in learning whether CF* values 

cyclization or if indeed there is a minimum value 

reflect relative rates for 

required below which 
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cyclization will not occur. 1-Benzylidene-1,2,3,4-tetrahydrophenanthrene,2, 

is particularly interesting in this connection. The CF* value for positions 

a and b is 0.95, while CP* for positions a and c is 1.17. On this basis, 

cyclization might be expected to occur at position c. However rotation about 

the single bond e,>, to give the conformation, 5 (which is required for 

cyclization at position c) leads to a very highly strained structure, as was 

verified by attempted model construction. Thus, were cyclization of2to occur, 

it should proceed via position b which has CF* of a + b of 0.95. Such cycli- 

zation would lead to compound 7 which although unknown, appears to have a 
Al’ 

perfectly reasonable,structure. 

Compoundz, mp 133-135’ (5) was obtained from the reaction of l-oxo- 

1,2,3,4-tetrahydrophenanthrene (6) with benzylmagnesium chloride followed by 

dehydration of the intermediate alcohol with a mixture of glacial acetic acid-- 

concentrated HCl (5O:l). Pmr spectrum (CDC13): 1.976, quintet, 2H; 2.836, 

triplet,. 2H; 3.176, triplet, 2H; 7.636, multiplet, 12H. Based on the method 

of preparation,J, is assigned the trans configuration. 

A 1 X lo-’ M solution ofj, in cyclohexane, was placed in a quartz test 

tube and irradiated in the presence of adventitious oxygen, with light from 

medium pressure 550 watt mercury arc (Hanwia 673A). The irradiation was 

continued until the absorption spectrum remained constant (0.25 hr). The 

a 





spectrum of the product from the photoreaction ofzwas the same when either 

aerobic or degassed samples liere employed, The absorption spectrum of the 

product was completely different from that expected were 2 present (7). Gas 

chromatographic analysis showed the presence of 20.3 + 2% cis isomer, 10 
#' 

and 79.7 + 2% trans isomer, 9 (6). 
& 

The results of this investigation show that photochemical isomerization is 

the only reaction whichLand 12 undergo (9). The results found for LO, when 

compared with those,of 1, 
/v 

indicate that the XF* values probably do not reflect 

the relative rates of photocyclization. There appears to be a definite thresh- 

old value for EF*, below which photocyclization is not likely to occur. 
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