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A b s t r a c t : S e - P h e n y l ( s e l e n o t h i o p e r o x y ) a l k y n o a t e s g i v e p h e n y l s e l e n o a l k y l i d e n e 
b u t y r o t h i o l a c t o n e s o n h e a t i n g w i t h A I B N . T r e a t m e n t o f S e - p h e n y l 
c y c l o a l k e n e ( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e s w i t h N B S a f f o r d s b r o m o t h i o l a c t o n e s 
which can be conver ted to episul f ides . 

Prev ious ly we repor ted a conven ien t syn thes i s of Se-phenyl ( s e l eno th iope roxy) -
c a r b o x y l a t e s from c a r b o x y l i c ac ids (1 ) . W e h a v e d e m o n s t r a t e d tha t S e - p h e n y l 
( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e s are useful s y n t h e t i c p r e c u r s o r s for i n t r o d u c i n g bo th 
a t h ioe s t e r and a p h e n y l s e l e n o g r o u p i n t o a m o l e c u l e : S e - p h e n y l ( s e l e n o t h i o -
p e r o x y ) b e n z o a t e , on h e a t i n g in the p r e s e n c e of a z o b i s i s o b u t y r o n i t r i l e ( A I B N ) or 
i r r a d i a t i o n , u n d e r g o e s i n t e r m o l e c u l a r s e l e n o t h i o c a r b o x y l a t i o n of o l e f i n s to g i v e 
add i t ion p r o d u c t s (2) . Se -Pheny l ( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e s b e a r i n g a d o u b l e 
b o n d g i v e s e l e n o - s u b s t i t u t e d t h i o l a c t o n e s ( 3 ) . W e h e r e d i s c l o s e a 
s e l e n o t h i o l a c t o n i z a t i o n o f S e - p h e n y l ( s e l e n o t h i o p e r o x y ) a l k y n o a t e s a n d a 
b r o m o t h i o l a c t o n i z a t i o n of S e - p h e n y l c y c l o a l k e n e ( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e s , t he 
latter of which is fo l lowed by an eff icient t r ans fo rmat ion into ep isu l f ides . 

S e - P h e n y l ( s e l e n o t h i o p e r o x y ) a l k y n o a t e s 1. can be p r e p a r e d a c c o r d i n g to t he 

p rocedu re we repor ted (1) : For e x a m p l e , h e p t y n o i c ac id was c o n v e r t e d to the ac id 

ch lo r ide wh ich was then t reated wi th s o d i u m hydrosu l f ide in 8 0 % a q u e o u s e thano l 

at 0 ° C . T h i o h e p t y n o i c acid o b t a i n e d w a s t hen t r e a t e d w i t h N - p h e n y l s e l e n o -

p h t h a l i m i d e in d i c h l o r o m e t h a n e at - 7 8 ° C to g i v e S e - p h e n y l ( s e l e n o t h i o p e r o x y ) -

h e p t y n o a t e La. in 8 9 % y ie ld b a s e d o n the ac id . A b e n z e n e s o l u t i o n of 

( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e la^ was then hea t ed under ref lux in the p r e sence of 

AIBN (10 mol%) for 11 h to give ( £ ) - and ( Z ) - s e l e n o t h i o l a c t o n e s ( £ ) - 2 a , (4 ) and ( Z ) -
2a (5) in 78 and 1 3 % yields, respect ively. Reac t ion of ih ( R = C H 3 ) and Jx (R=H) also 

resul ted in the p redominan t formation of E - i s o m e r s as shown in Tab le 1. 
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Table 1. S e l e n o t h i o l a c t o n i z a t i o n of S e - P h e n y l ( S e l e n o t h i o p e r o x y ) a l k y n o a t e s 1 

A I B N 

R-

O 

CSSePh PhSe 

reflux 
R 

( E ) - 2 

O + 

PhSe 

( Z ) - 2 

s u b s t r a t e 
n o . R 

r e a c t i o n 
t i m e , h 

p r o d u c t s , y i e l d s , % 
( E ) - 2 ( Z ) - 2 

l a C2H5 1 1 7 8 1 3 

l b CH3 6 7 8 1 4 

I c H 4 5 9 1 8 

T h e s e r eac t i ons are l ikely to p r o c e e d via a th iyl rad ica l i n t e r m e d i a t e as in the 
add i t ion reac t ion of Se -pheny l ( s e l e n o t h i o p e r o x y ) b e n z o a t e to 1-decene • which was 
shown to be inh ib i ted in the p re sence of h y d r o q u i n o n e as a radica l s cavenge r (2) . 
The resu l t s are in good accord with t h o s e in the exo -d igona l (6) r ad i ca l -med ia t ed 
cyc l i za t ion r epor t ed which gene ra l ly g ive a m i x t u r e of E- and Z - i s o m e r s , the E-
i somer be ing p r e d o m i n a n t (7) . 

( S e l e n o t h i o p e r o x y ) c a r b o x y l a t e s are su scep t i b l e not on ly to radical spec ies as shown 
above but a lso to the ionic r eac t ion , n a m e l y they react with a m i n e s as acy la t ing 
r eagen t s to g ive acy la ted a m i n e s (8) . W e e x a m i n e d the r eac t ion of c y c l o a l k e n e -
( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e s wi th N B S . T h u s , a d i c h l o r o m e t h a n e so lu t i on of 
( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e 5a was t rea ted with 1.0 equivalent of N B S at -78 °C, 
g iv ing the b romoth io l ac tone ^ (9 ) in 9 7 % yie ld . (Se l eno th iope roxy )ca rboxy la t e s 5Jl 
and ££ . g a v e the c o r r e s p o n d i n g b r o m o t h i o l a c t o n e s ^ and ^ in m o d e r a t e y ie lds 
(Scheme 1). This b romoth io lac ton iza t ion p robab ly p roceeds via ionic in te rmedia tes 
not via a radical pa thway , a l though the p r ec i s e reac t ion m e c h a n i s m is not c lear at 
this m o m e n t . It is no tewor thy that ( s e l e n o t h i o p e r o x y ) c a r b o x y l a t e s were super io r 
subs t r a t e s for b r o m o t h i o l a c t o n i z a t i o n , s i nce t r e a tmen t of t h i o c a r b o x y l i c ac ids 7 j 
and 2I1 with N B S forms bromoth io lac tones in much lower yield (Scheme 2) . 
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B r o m o t h i o l a c t o n e s c o u l d be t r a n s f o r m e d to e p i s u l f i d e s . T h u s , t r e a t m e n t of the 

b r o m o t h i o l a c t o n e pa with 1.0 equ iva len t of s o d i u m me thox ide in me thano l at -20 °C 

gave the ep isu l f ide 8 a in 9 3 % yie ld . The o ther t w o b r o m o t h i o l a c t o n e s ^ and ^ 

also afforded the episulf ides in h igh y ie lds ( S c h e m e 1). 
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