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SUMMARY : Suitable derivatives of hex-5-enyl cl-sulfonyl radical undergo cyclization to 
produce complex cyclic systems by a multiple radical chain mechanism. 

The construction of cyclic compounds by free radical methods has received much 

attention. 
1 

Syntheses of natural products and potentially useful synthetic intermediates 

utilizing radical cyclization reactions involving nucleophilic carbon centered radical as key 

steps have been reported.2 A much less developed area is the use of electrophilic carbon 

radical in the carbon-carbon bond formation.3 As part of our continuing study on the 

chemistry of o-halosulfonyl compounds, 
4 
we became interested in the reaction of u-sulfonyl 

radical for the formation of carbon-carbon bond. There have been scattered reports on the 

radical cyclization of ci -sulfonyl radical. 576 Our investigation, inVOlVihg both mono- and 

di-substituted radical species,, represents the first report on the tandem radical cyclization 

initiated by the o-sulfonyl radical in which the cyclization chain is neither substituted nor 

containing a heteroatom.7 The preliminary investigations on the radical reactions of 

compounds 1 to 7 are reported herein. - - 

SOnPh 

1 : R,=H ; RZ=H 
2 : R,=H ; R,=Me 
3 : R,=Ph ; Rz=H 
4 : R,+vk.OC,H, : R,=H 

5 : R,=H ; R3=R4=Me 
6 : R,=H ; R,=H ; %=Ph 
7 : R,=Ph ; R,=H ; R.+=Ph 

The reaction conditions-NaCNBH3/Bu3SnC1/AIBN/t-BuOH - was used for generating the 

radical and Ft was found that, in general, the o-bromosulfonyl compounds gave higher yields 

of the cyclized products and cleaner reaction mixtures than the corresponding o-iodosulfonyl 

derivatives. The results are summarized in Table 1. 
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Table 1 : Products of radical cyclization reaction using NaCNBH3 / Bu&Cl / AIBN / t-BuOH’ 

Compound Product ( yield 46 ) 
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‘The reactions were carried out at reflux for 4 h on 3 mmole scale with 0.024 M concentration. 

'Combined yield, ratio of S:z ca.9:1C(by NMR signals of methyl group at60.98(for 8) and 1.30 

(for 211. Pure 8 was obtained by careful PLC separation and the stereochemistry at the ring 

junction was determined by NMR. Ha appears at63.05 (td, Jab = 6.4 Hz)., Me-group resonates 

at 60.98 (d, J = 6.0 Hz) (Cf.ref.6b and 6g). 
3 
Two isomers Ea:16b ca.1:l.Z (by PLC separation) with the same stereochemistry at the - 
ring junction (see text). 
4 
Reduction product. 






