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Wsixact - C-Alk-3-1- and C - & l k - 4 - ~ l - S e - ~ l s e l ~ t e s  m - c h y  rfgio- 

specific qclizatim to the amspcrdirg r- and 6-lactcnes an treabrent with 

tri-n-htylstannane and ATBN. 

In a recent cmmmicaticn we descrit€d the synthesis of u - - 1  by intrmllecu- 

lar addition of -1 free-radials to acetylenes.' -1 radicals are read- 

ily gewated by trialkylstannans-AlkW (azchisdschtyrmitrile) - honolysis of tke 
~ - s e l e n i m  ixm3 of sel~carbc~tes.',~ % transient radicals by this mtkd 



Table: R e a N m  of ~alk-3-enyl-Se-phenylse1en03artmates 1 with ei-n-butylstannans and AIBN - 

- 

~stPads: A. S t s d a x d  d t i - :  A solutiol of the sel-te (1  m l ) ,  tri-n-butylstan- 

~ n e  (1.15 W v . ,  0.024) md AIBN (0.1 W v .  ) in tenzena (57 tnl) was heated at  80'C fa 30 

min. ~ r x b c k  isolated by di s t i l l a t im (Q, g, f, g, h) or flash ChnmatOgraphy (a). 5 

B. AS far A withcut solvent. 

C. Rs far A with tri-n-tutylstannane ~ ~ c e n t r a t i c n  = 1 M. 
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are subject to several - t i r q  pscesss, principally M(TL a* -1atim:' oonse- 

quently their use in organic synthesis has been limited. We nr, descrite a general synthesis 

of lactnnes inwlvirg the rirg cl- of Cbal!e+qlmyxrtmyl radicals d c h  have various sub- 

St i tu th  patterns. 

0 - A l k - 3 - e n y l - S e - p h e n y l s e l ~ t e s  l e 3 c 4  were treated wim tri-n-tutylstanmw as specifid 

in the Table. Iha alkenyl-1 radicals 2 gewated in this way llrdergo the transforma- 

tims illustratecl in Scheme I. The experimental results sumxized in the Table indicate that 

the ri-4 cl- of &-3-enylmya&a1~1 radicals pcseds exclusively in the m-33, cf. 2 

- 6. No pxhzts  of additicn, cf., 2 - 8 - 9, ~rde r  star&& &ti- 

(Table, Wtkd A) the resulting 8-1- 7 were isolated in excellent yield (entries a, b, !, 

f ,  h). The sole exce&m - (entry 9) involves the derivative of a seardKy k n q l i c  a l d l  

for which c k a k q l a t i m  is fmrwed as a highly stabilized k n q l i c  radical 4, R1=~h, 

R ~ = R ~ = R ~ = R ' = H )  is formed.6 Dxmbxylaticm, cf. 2 - 4 - 5, does rot interfare w i t h  the cycli- 

zaticm of other sgcrdary (entry f) or tert iary selexezbmates (entry h). It is m k ~ r t h y  

that the re9-s- of cyclizatim is rot altered by i n n  of a seccnd sutxztituent 

cn ths double bcnd at the site to wNch the free-radical adds. Direct transfer to 

intermediate radicals 2 to give the f-1 ester 3 w a s  cnly obserwd in experi- 

mts perr- umkr especially Ngh Conoentraticns of M-n-tutylstannms (entries c ard 5 ) .  

hnvlcgcus O-aIk-4-enyl-Se-~lselerrCartCMte 10 regiospecifically cyclized to the ox- 

resfcndirg d-lactone 11 (91%) w h m  reacted a t  law Conoentratim of ~ - n - b r t y l m , ~  the 

famy1 estar 12 (3%) being a mirnr b y - w  (Scheme 11). Wen the re- was perf- - cr tadad  oolditi- (&. Table, W t k d  A) the mined yield of ll ad 12 remaired Wh5 

but tho product ratio 11:12 deem to 4:l. ?his indicates that, as expected, the rate of 6- 

exo cyclizaticm of -1 radicals is ccnsidexably s l a ~ ~ .  than that Of the 5- S Z  - 
cyclizati- described in the Table. repsrted8 failure to wlize a sjmilar s s l n  

mte is pmbbly &e to different ( m f i e d )  reactim axil*. In t h  follarirg paper ws 

reptat the related synthesis of 6-membered ring k e t ~ n e ~ . ~  
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