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The first two examples in Tabfo I feature the cyclization of stabilized radicals arising from C-S 
bond homolysis.7 Treatment of vinylsllane la with triphenylstannane resulted in the exclusive 
formation of tetrahydrofurans 2a and 30 via bexo cyclization. in a ratio of 21 .8 Vlnyl sulfide f b led to 

the formation of-tetrahydrofurans 2b and 2b as welt as simple reducbon product 4b in a ratio of 
4.7:2.3:1, respeciively.’ &rough radical, cyclfzattons of anak&jou?i ah-carbon systems afford syn 
dtastereomen as major product&s enN isomers were obsenred as the major cyclizatlon products in our 
systems.10 We invoke a relatively late, compact transition structure for these cyctiitions, reflecting the 
captodative stabilization of the radicals, the shortened C-O bonds, and the compressed C-C-C bond 

angle.11 Non-bonded intera&nsshould thus be more important in determining energies so that the 
chair transition state 6 with the f-butyl ester group in a pseudo-axial position would be favored over the 
other chair conformer 5 with the sster group in a pseudo-equatorial position (Figure I).12 

Figure I 

Figure II 

Figure III 

In an atte,mpt at diastereoselectlvity reversal, the radical precursor lc was treated at 25 O&s 
with two equivalents of triphenylstannane, yielding tetrahydrofurans 2b and 3b in a 1:l.j ratio. The 
modest stereochemical reversal arises from preferential u-face hydrogen atom transfer from 

trtphenylstannane to the radical species 8 which was, in turn, derived from the C-S bond homolysis of 
the initial cycliration product 7 (Figure II). 14 As an example of anionic cyclitation,s intramolecular 
Michael type addition of the endate derived from ester Id gave rise to the exclusive formation of the 
enfi tetrahydrofuran 2d in 81% yietd (57% conversion). Alkoxy enolate chelatfon would suggest t3.3.01 
bicyclic conformations 9 and 10 for cyclizatton. where the oleflntc substituents in the transition state 
10 would be stertcally encunibered.sced rendering this conformation energetically disfavored (Figuro 
III). Interestingly, conversion of 2d to 2b under the conditions employed in the radical cyclization 
reactions was carrled out without any Isomertzation, strongly Implying irreversibility in the radical 
cyctlzation of lb. 

As an alternative radical generation method. the translocation of radical sites by intramolecular 
1 $-hydrogen atom transfer’ 5 was achieved as shown in Scheme I. Slow addition of thiophenol to 
the refluxing bienzene ‘&Mion of the aikyne ll’and AIBN resulted in a very similar result to the radical 
cyclization of mioether lb, implying the presence of the same reacttng species. The rationale for this 
observation is thaGthe intramolecular l&hydrogen atom transfer in the incipient radical took place 
after the addition of the phenylthio radicsl to the triple bond terminus of 11. This method provides 
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shorter sequences leading to tatrahydrofuran formation than the C-S bond homoiysis route. 
Remarkably, tne elkyne 12 delivered the tetrahydrofurans 13 and 14 in a 13~1 ratio under the same 
conditions.ls The enh&iced diastereoselecttvity was rationaiized by comparing two chair transition 
conformers 5 and 6 (Figura I), where the unfavorable conformer 6 leading to the formation of the 

minor cycliratfon product vvouki involve the added 1,3diaxial repulsion between the hydrogen at the 
C(5) canter (tetrahydrofuran numbering) and the axlafly disposed methyl group.ls 

As demonstrated. the cyclization protocols discussed herein constitute new methods for the 

facile construction of a variety of tetrahydrofurans, and their application to natural product synthesis is 
described in the succeeding letter. 

Scheme I 

78%(2 : I) 14% (mz= 2/l) 

PhSH. AIBN 

F’hH. rcflux. 15 h 

12 13 14 15 

69%(13 : 1) 15% (lx? = I/l) 
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