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Absbuct: Pbotochemical initiation of rudical cyciisotion of ultbi condensation products entploying simple flood fump 
gave vutious bfcyciic cur&cycles. 

Radical cyclization is an efficient way to carbocyclic realm of cyclopentenoids. Michael-aldol tandem 

followed by radical cyclixation was reported as a new and highly convergent method for annulation of 

bicyclic[3.3.0]octanes.t2 Frequently thermal initiation in combination with a syringe pump has been used for 

radical cyclization. However, we found this method cannot be generally applkd to the radical cyclization stage 

for radical cyclization of aldol products to various fused bicyclic carbocycles. This limitation was resulted 

from decomposition of thermally labile products over prolonged reaction period. Herein, we report simple 

photo initiation for the cyclization, which circumvents this limitation, and its successful application to the 

synthesis of various fused carbocycles. 
In the sequence of the Michael-aldol tandem-radical cyclixation, the treatment of a$-unsaturated cyclic 

ketones with @henylseleno)dimthylalane followed by the addition of 4-methylpent-3-ene-l-al provided the 

corresponding aldol products and consequent radical cyclixation of these species in the presence of n-Bu3SnH 

in ether or THF afforded fused carbocycles as shown below. lv2 Although photochemical initiation generally 

requires UV light,3 we found common household flood lamp (250 Watts) is quite suitable for the cyclization 

toward the fused bicycles. Furthermore, the reaction time for this cycliiation requires only 5 to 10 min.4 

Results of our experiments were sumrnarixed in Table 1. 

Each entry of Table 1 showed the product with B stereochemisty at the side chain. This observed 

stereoselectivity of radical cyclixation in our experiments can be rationalized by Be&with mode156 for the 

conformation A as shown below. It is very interesting that when 4,4-dimethylcyclopentenone was subjected to 
our reaction condition, the ratio between a and B of the side chains was found to be 3:l rather than the value 

of 1: 1 previously reported in the literature. lThis selectivity can be elucidated by the favorable conformation B. 
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Table 1. Radial Cydization of AIdol Products 
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