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Abstract: Carbonyl-stabilized sulfonium ylides readily react with elemental 
sulfur and selenium to afford 1,3-oxathiole and 1,3-oxaselenole derivatives, 
respectively, in good yields, thus providing a simple method for constructing 
these ring systems which uses easily accessible compounds as starting 
materials. 

with 

In our continuing interest in reactions of elemental sulfur and selenium 

organic reactive intermediates, 
2 
we investigated the reactions of 

sulfonium ylides with these elements. Herein we report the formation of 

1,3-oxathioles and 1,3-oxaselenoles in good yields by reactions of sulfur and 

selenium with carbonyl-stabilized sulfonium ylides. 

Heating the sulfonium ylide la (5 mmol) and sulfur (5 mg-stoms) in 1_ 
refluxing toluene (25 mL) for 1.3 h affords a yellow crystalline compound, 

C28H2002S, in 83% yields after purification with silica gel column chromato- 

graphy. Although all of the available experimental data suggest the 1,3-oxa- 

thiole 2a as the structure of this compound, _- the melting point of our compound, 

86-88 "C, is lower than any other reported melting points on 2a. The follow- 

ings are the reported melting points: 106-112 oC,4 107-110 oc:4 110-111 oc,5 

109-111 OC,6 104-105 0C7 93-94 "C8 104-106 oC,g'lo 106 'C," and 107 'C. 
12 

The initial structure given to 2a in 1965 is the thiiran 4, 4-8 and the 

revised structure 2a was proposed in 1974. 9 Intricacies about the structure __ 
of this compound are such that our compound was subjected to X-ray analysis 

in order to determine its structure unambiguously. The analysis revealed 

that it has the 1,3-oxathiole structure 2a. A perspective view of 2a is __ __ 
shown in Figure 1. 

After we had completed the X-ray analysis work, we found that a part of 

crystals of 2a obtainable from the.mother liquor of recrystallization melt __ 
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at 106-111 "C. Recrystallization of the compound, mp 86-88 "C, from methanol 

using a piece of the above crystals as seed raised the melting point to 

110-112 O&l4 which corresponds to one of the reported melting points. 5,6 

We therefore conclude that 2a exists in at least two distinct crystalline 

forms (polymorphism). _- 

In a similar manner, ylides lb and lc were a..lowed to react with sulfur _- __ 
to provide oxathioles 2b and 2c, respectively. The oxathiole 2c is a known __ __ -5 
compound and the properties of 2c obtained by the present method agreed with 

"15 those reported in every respect. 

Since the above reaction provided a simple method for preparing highly 

substituted 1,3-oxathioles, the reaction of the foregoing ylides with 

selenium was next examined. All of the ylides reacted with selenium more 

readily than with sulfur and afforded the corresponding 1,3-oxaselenoles 

3a-c in excellent yields, thus providing a facile method for constructing *--.-_ 
this scarcely studied ring system. 16 For example, heating the ylide la __ 
(5 mmol) and selenium powder (5 mg-atoms) in refluxing toluene (25 mL) for 

1 h afforded the oxaselenole 3a in 82% yield. The IR and 'HNMR spectra of __ 
3a-c are very similar to those of the corresponding 2a-c. 

17 
The oxaselenoles Y___ 

18 
_V..-_ 

3a-c are orange crystals, while the oxathioles 2a-c are yellow. __-_ ____ 
The reaction probably proceeds as below. Ylides 1 react with sulfur and 

selenium to give thio- and selenoketones 5 as the initial products. 

Subsequent reaction of 5 with 1 leads to the final products 2 and 3. 

+ (xl 
X=S or Se 

Figure 1 Perspective View of 2a 
__ 

Relevant bond distances and angles: 

Cl-O, 1.419 (11) i; Cl-S, 1.843 (14) i; 

C2-0, 1.409 (16) i; C3-S, 1.756 (11) i; 

C2-C3, 1.336 (13) i; O-Cl-S, 104.9 (6)"; 

Cl-0-C2, 111.5 (7)"; 0-C2-C3, 113.7 (8)"; 

C2-C3-S, 112.6 (8)"; C3-S-Cl, 88.7 (6)". 

+I. 
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2: x=s 
5 : X=Se 
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