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Abstract : Se-Phenyl (selenothioperoxy)alkynoates give phenylselenoalkylidene
butyrothiolactones on heating with AIBN. Treatment of Se-phenyl
cycloalkene(selenothioperoxy)carboxylates with NBS affords bromothiolactones
which can be converted to episulfides.

Previously we reported a convenient synthesis of Se-phenyl (selenothioperoxy)-
carboxylates from carboxylic acids (1). We have demonstrated that Se-phenyl
(selenothioperoxy)carboxylates are useful synthetic precursors for introducing both
a thioester and a phenylseleno group into a molecule: Se-phenyl (selenothio-
peroxy)benzoate, on heating in the presence of azobisisobutyronitrile (AIBN) or
irradiation, undergoes intermolecular selenothiocarboxylation of olefins to give
addition products (2). Se-Phenyl (selenothioperoxy)carboxylates bearing a double
bond give seleno-substituted thiolactones (3). We here disclose a
selenothiolactonization of Se-phenyl (selenothioperoxy)alkynoates and a
bromothiolactonization of Se-phenyl cycloalkene(selenothioperoxy)carboxylates, the
latter of which is followed by an efficient transformation into episulfides.

Se-Phenyl (selenothioperoxy)alkynoates 1 can be prepared according to the
procedure we reported (1): For example, heptynoic acid was converted to the acid
chloride which was then treated with sodium hydrosulfide in 80% aqueous ethanol
at 0 °C. Thioheptynoic acid obtained was then treated with N-phenylseleno-
phthalimide in dichloromethane at -78 °C to give Se-phenyl (selenothioperoxy)-
heptynoate la in 89% yield based on the acid. A benzene solution of
(selenothioperoxy)carboxylate 1a was then heated under reflux in the presence of
AIBN (10 mol%) for 11 h to give (E)- and (Z)-selenothiolactones (E)-2a (4) and (Z)-
23 (5) in 78 and 13% yields, respectively. Reaction of 1b (R=CH3) and l¢ (R=H) also
resulted in the predominant formation of E-isomers as shown in Table 1.
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Table 1. Selenothiolactonization of Se-Phenyl (Selenothioperoxy)alkynoates 1

Colls R PhSe
reflux
1 (E)-2 (2)-2
substrate reaction products, yields, %
no. R time, h (E)-2 (2)-2
la C,H;s 11 78 13
1b CH; 6 78 14
1c H 4 59 18

These reactions are likely to proceed via a thiyl radical intermediate as in the
addition reaction of Se-phenyl (selenothioperoxy)benzoate to 1-decene -which was
shown to be inhibited in the presence of hydroquinone as a radical scavenger (2).
The results are in good accord with those in the exo-digonal (6) radical-mediated
cyclization reported which generally give a mixture of E- and Z-isomers, the E-
isomer being predominant (7).

(Selenothioperoxy)carboxylates are susceptible not only to radical species as shown
above but also to the ionic reaction, namely they react with amines as acylating
reagents to give acylated amines (8). We examined the reaction of cycloalkene-
(selenothioperoxy)carboxylates with NBS. Thus, a dichloromethane solution of
(selenothioperoxy)carboxylate 3a was treated with 1.0 equivalent of NBS at -78 °C,
giving the bromothiolactone 6a (9) in 97% yield. (Selenothioperoxy)carboxylates 5b
and S¢ gave the corresponding bromothiolactones 6b and 6¢ in moderate yields
(Scheme 1). This bromothiolactonization probably proceeds via ionic intermediates
not via a radical pathway, although the precise reaction mechanism is not clear at
this moment. It is noteworthy that (selenothioperoxy)carboxylates were superior
substrates for bromothiolactonization, since treatment of thiocarboxylic acids 7.a
and 7b with NBS forms bromothiolactones in much lower yield (Scheme 2).
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Bromothiolactones could be transformed to episulfides. Thus, treatment of the
bromothiolactone oa with 1.0 equivalent of sodium methoxide in methanol at -20 °C
gave the episulfide 8a in 93% yield. The other two bromothiolactones b and 6¢
also afforded the episulfides in high yields (Scheme 1).
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