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Abstract-----2-Trimethylsilylmethylthiothiazoline (1) reacted with aromatic 

aldehydes in the presence of cesium fluoride or tris(dimethylamino)sulfur(tri- 

methylsilyl)difluoride (TASF) to give 2-heteroarylthioethanol (4) or thiiran (5) 

derivatives in good yields. The reactions of 2-trimethylsilylmethylthiobenzo- 

thiazole (2) with aromatic aldehydes are also discussed. 

The a-thiocarbanionsl are readily prepared by the fluoride ion-promoted desilylation of trimethylsilylmethyl 

sulfides under mild conditions and can be conveniently applied to obtain various 1,3-dipolar reagents such as 

thiocarbonyl ylides2 and related chemical species.3 The active species generated by desilylation is very 

susceptible to the action of substituted groups, particularly the heterocyclic substituted group, on the sulfur 

atom, so that is may behave as a only thio-carbanion or have 1Z-dipolar character. 2-Trimethylsilylmethylthio- 

thiazoline (1)4,5 was recently shown to react with hetero dipolarophiles to give thiiran derivatives through the 

formal 1,3-dipolar cycloaddition reaction.2d 2-Timethylsilylmethylthiopyridine reacted with carbonyl 

compounds to give 2-pyridylthioethanol derivatives in the presence of cesium fluoride in good yields? 



2674 HETEROCYCLES, Vd. 36, No. 12,7993 

We reinvestigated the reactions of 1 with aldehydes using TASF instead of cesium fluoride as the fluoride ion 

source to obtain the corresponding 2-heteroarythioethanol compounds. We also examined the reactions of 2- 

trimethylsilylmethylthiohenzothiazole (2)7 with carbonyl compounds in the presence of cesium fluoride in 

acetonitrile. At the start of this study,8 the reactions of 1 and 2 with carbonyl compounds in the presence of 

fluoride ions were carefully studied. The reaction of 1 with 2.0 equivalents of aromatic aldehydes (3) in the 

presence of 1.2 equivalents of cesium fluoride in acetonitrile proceeded at room temperature for 45 h to yield 

the corresponding thiirans (6a-e).9 The results are listed in Table 1 (Entries 1-5). When compound (1) reacted 

with 3 using an equivalent amount of TASF in THF at room temperature for 3 h, the corresponding 2- 

thiazolinylthioethanol derivatives (4a-d) were obtained in good yields as shown in Table 1 (Entries 6-10). 

Table 1. Reactions of 1 and 2 with Aldehydes (3) Promoted by 
A Fluoride Ion 

Yield (W) 
~ntry Hetencycle ~ ( 3 )  Conditionsa 4 or 5 6 7 

I 1 CgH5 (3a) A 40 ( W  

21 (66) 

38(&) 

75 (6d) 

5 9 ( * )  

90 b(4a) 
loob(4b) 

8lb(4c) 

gn (43 

70b(4e)20b(6f) 10 ( 7 )  

24 (5s) 23 ( 6 4  

21 (5b) 
43 (*) 

68 (* 

39 (Sa) 

31 (56) 

% B 39(*) 

a~onditions A: CsF (1.2 equiv.). MeCN. mom temperature. 45 h, 

B: TASF (I equiv.).THF. mom temperature.3 h. 
b~etermined by 'H--. 
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These arylthicethanols (4) were converted into the correponding thiiran derivatives (6) with prolonged reaction 

time under same reaction conditions. The formation of thiiran may be considered to occur in a step-wise 

manner via 2-heteroarylthioethanol (Scheme 1). Compound (2) also reacted with aromatic aldehydes in the 

presence of cesium fluoride at room temperature giving the corresponding 2-benzothiazolylthioethmols (5a- 

el10 and thiirans (6a, e, f) as shown in Table 1 (Entries 11-14). The 2-benzothiazolylthiocarbanion species was 

obtained by treating with TASF in THF. It reacted with benzaldehyde derivatives to give the corresponding 

5a-c. The yields were less than those as shown in Table (Entries 15-17). The formation of the carbanion from 

1 using TBAF (tetrahutylammonium fluoride) in THF did not occurr. These results are very different from 

those previously reported for reactions of 2-pyridylthiocarhanion with carbonyl compounds to give only 

thicethanol derivatives.6 

Scheme 1 

A typical experimental procedure is as follows: A solution of benzaldehyde (3a) (0.106 g, 1.0 mmol), 1 (0.103 

g, 0.5 mmol), and TASF (0.5 ml, 0.5 mmol) in THF (3ml) was stirred at room temperature for 3 hr under an 

argon atmosphere. After evaporating of the solvent, the residue was chromatographed by silica gel (Kieselgel 

60, hexane-CH2C12 1:l) to give 2-(thiazolin-2-yl)thio-l-phenylethmol (0.108 mg, 90%). l1  

In conclusion, 2-trimethylsilylmethylthio-thiazoline (1) and -benzothiazole (2)12 are not only precursors of 

thiocarbanions'3 under mild conditions hut also new reagents for the synthesis of 2-heteroa~ylthioethanol and 

thiiran derivatives. New methods are being sought for obtaining heteroarylthiocarbanions using a various 

heterocyclic systems with the sulfur atoms. 
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