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Abstract:Intramolecular cyclization of S-acyl phenylselenosulfides to seleno- 

thiolactones and subsequent oxidative removal of the phenylseleno group are 

described. 

Organoseleno and organothio chemistry has received considerable attention 

in organic synthesis because of the easily manipulating nature of seleno and 

thio groups.' Previously we reported the convenient synthesis 
2 

of S-acyl 

phenylselenosulfides by the reaction of thiocarboxylic acids with N-phenyl- 

selenophthalimide (N-PSP) and the selenothiocarboxylation 
3 

of olefins by 

S-benzoyl phenylselenosulfide which offers a unique and useful method for 

simultaneous introduction of phenylseleno and thiocarboxy groups. In this 

communication we disclose a novel synthetic method for the thiolactone moiety 

which is of functionally importance not only for synthetic intermediates 4 but 

also for biological activities. 5 

N-PSP has been developed for selenocyclization such as selenolactonization 

of alkenoic acids. 
6 

We have now found that the reaction of thiocarboxylic 

acids containing a double bond with N-PSP smoothly proceeds to give the S-acyl 

phenylselenosulfides 2. No formation of selenothiolactones was observed at 

this stage. Successful cyclization could be achieved when the isolated S-acyl 

phenylselenosulfides 1 were heated at reflux in benzene with a small amount 

of AIBN. This new methodology, selenothiolactonization, is illustrated below. 
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Table 1. Selenothiolactonization of selenosulfide 2. 

selenosulfide reaction product, isolated yield 

(yield*) time, hr . 

0 0 
__ __ 

o- \ 
COSSePh 6 
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I 85% 8% 
__.S gr -_.S 
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& (90%) tram-2 cis-3a - 

0 COSSePh ,' 7 I' 7 0 

6 4 ..-S 
79% 
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_-. S 
11% 

2b (81%) - 

\ 
SePh 'SePh 

trans-3b cis-* - 

COSSePh 

& (80%) 

13 

f 

s- 

J= e- 
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“.S 76% 0) 0 
5% 

'..S 

PhSe PhSH 

tram-3c cis-3c - - 

* Yield based on the carboxylic acid 1. 

In a typical experiment, to a CH2C12 (2 ml) solution of N-PSP(275 mg, 

0.91 mmol) was added at -78' a CH2C12 (1 ml) solution of 3-cyclohexene-l-thio- 

carboxylic acid, prepared7 from the carboxylic acid8 a (95 mg, 0.76 mmol) 

via the acid chloride and used without purification, and the mixture was 

stirred for 0.5 hr. Hexane (IO ml) was added and the resultant precipitate 

was filtered. The filtrate was then evaporated and the residue was purified 

by flash chromatography (silica gel, hexane/AcOEt 99/l) giving selenosulfide 

& (203 mg, 90% yield from the acid la). Then a benzene (2.6 ml) solution 

of selenosulfide 2a (133 mg, 0.45 mmol) and AIBN (7.5 mg, 0.045 mmol) was - 

refluxed under an argon atmosphere for 6 hr. Purification by flash chromato- 

graphy (silica gel, hexane/AcOEt 100/l-7/3) gave trans-selenothiolactone 

trans-3a (112 mg, 85%) and cis-selenothiolactone cis-3a (11 mg, 8%).' - - 

Selenosulfides 2b and &, - prepared from acids J& and & in high yields, 

also gave trans-selenothiolactones trans.-@ and trans-c as major products 

as shown in Table 1. The lack of stereospecificity shows a radical intermediate 

is involved in selenothiolactonization. 
10 
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Table 2. Oxidation of selenothiolactone 3. 

selenothiolactone product 

0 a ’ s 

trans-a 4a 100% 

cis-3a - 4a 68% - 

bans-b 

cis-3b - 

4b 36% sb 52% 

4b 79% 

a? 0 a 0 

trans-c CIC 85% 5c 10% 

cis-3c AC 70% - L 

Selective oxidation of the phenylseleno group could be attained by m-CPBA 

(1.2 equiv.) in CH2C12 at -20' for 0.5 hr, where the thiolactone sulfur was 

not affected. 
11 

After the addition of pyridine (4 equiv.) at the same 

temperature, the mixture was allowed to warm to room temperature and then 

refluxed for l-2 hr to effect PhSeOH elimination. The results are summarized 

in Table 2. The syn-nature of the PhSeOH elimination reasonably resulted in 

the exclusive formation of ally1 thiolactones s, 4&, and C from the respective 

cis-selenothiolactones cis-a, cis-3b, and cis-3c. The PhSeOH elimination - 

of trans-selenothiolactone trans-a, in which hydrogens cis to the phenyl- 

seleninyl group are present on both adjacent carbon atoms, led to the exclusive 

formation of ally1 thiolactone 4a. The reaction of trans-3c also gave ally1 - - 

thiolactone 4c as a major product. - Noteworthy is the reaction of trans-3b - 

which resulted in the predominant formation of vinyl thiolactone 5b. 
12 

- 

Selenothiolactonization offers a useful synthetic method of functionalized 

thiolactones. We are currently exploring further scope of the reaction. 
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