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SPONTANEOUS RING TRANSFORMATION OF A 5-AZIDO-1,2,3-THIADIAZOLE 
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ABSTRACT. The reaction of 4-carbethoxy-5-chloro-1,2,3-thiadiazole (1> with 

sodium azide results in the formation of ethyl a-thiatriazolyldiazoacetate 

(2) instead of the corresponding azide (2>. Two plausible mechanisms for 

this new rearrangement are formulated. 

Unlike the corresponding ketones, a-diazothioketones and thioacyl asides are unknown. 

During their preparation, they cyclize to 1,2,3_thiadiazoles and 1,2,3,4-thiatriasoles respec- 

tively.' With this in mind we have observed an interesting rearrangement in our attempts to 

prepare the unknown 5-azido-1,2,3-thiadiazoles. 

When 4-carbethoxy-5-chloro-1,2,3-thiadiaxole2 1 was treated with sodium aside under the con- 

ditions normally used to prepare the aside (acetone/water, O'C), a pale yellow oil having 

structure 2 was obtained in 73% yield. Although the IR (neat, 2125 and 1695 cm-') and 'H BMR 

spectra (CDC13, triplet at 6 1.42, quartet at 4.49 ppm) are consistent with both structures 1 

and 3, the 
13 C NMR spectrum (CDC13) definitely rules out structure 2 in favour of structure 2. 

Indeed, the C4 (6 149.3) and C5 (6 152.5) ring carbon absorptions of 1 have shifted to 6 64.5 

and 167.3 ppm respectively in the product. The high-field resonance at 6 64.5 cannot be 

attributed to a carbon absorption of a thiadiazole nucleus, 3 but is at the expected position 

for a diazoalkane. For instance, methyl phenyldiazoacetate exhibits a diazo carbon absorption 

at 6 62.7 ppm. 4 
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Confirmation of structure 2 was obtained by thermolysis of the product at 60°C (5 h) in 

chloroform solution, giving a quantitative yield of ethyl a-cyanodiazoacetate h as a pale 

yellow liquid. The diazonitrile was converted into the yellow phosphazine 2 (mp 168-169'C) 

on treatment with triphenylphosphine. This compound was also obtained directly when 3 was - 

allowed to react with triphenylphosphine in ether at room temperature (yield 66%). The 

structures of 4 and 5 were unambiguously assigned on the basis of the following characteristic - - 

spectral data: 

4: IR (neat) 2220 (8, CXQ, 2140 (vs, C=N2), 1720 (6 br, CEO) cm-' 

13C NMR (CDC13) 6 51.1 (br, CN2), 107.5 (CnN), 161.4 (C=O) 

5: IR (KBr) 2195 (m, CZN), 1720 (8, C=O) cm-' 

13C NMR (CDC13) 6 113.4 (CnN), 117.1 (d, CvN-NIP, 3.Jcp = 51.7 Hz), 162.9 (C=O). 

Mechanistically, the formation of 2 from2 can be explained by assuming the open-chain 

intermediate 6 in which the thioketone function is flanked both by a diazo and an azide func- 

tion. The azide group of this unstable intermediate would then cause cyclization to 3. An 
-* 

alternative mechanism involves a concerted valence isomerization as shown on structure 2 -* 

This is referred to as a bond-switch mechanism. 
5 

Further experiments are being carried out 

varying the substituent at the 4-position 

COOEt 

2 
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2* 
to examine the generality 

of the 1,2,3-thiadiazole. 

of this rearrangement by 
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