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1. Copies of 1H and 13C NMR spectra of unknown products 

Ethyl trans-3-(2-nitrophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (trans-3d) 
This product was isolated as a mixture of cis-5d (trans/cis = 86:14) 
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Ethyl trans-2-benzyl-3-(2-nitrophenyl)-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3e) 
Compounds trans-3e and cis-5e were isolated as a mixture, with a trans/cis ratio of 88:12. 
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Ethyl trans-2-(tert-butyl)-3-(2-nitrophenyl)-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3f) 
Compounds trans-3f and cis-5f were isolated as a mixture, with a trans/cis ratio of 97:3. 
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trans-2-Methyl-3-(3-nitrophenyl)-4-phenyl-1,2-thiazetidine 1,1-dioxide (3bc) 
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Cis-2-methyl-3-(3-nitrophenyl)-4-phenyl-1,2-thiazetidine 1,1-dioxide (cis-5bc) 
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trans and cis-2-Methyl-3-(2-nitrophenyl)-4-phenyl-1,2-thiazetidine 1,1-dioxides (3ac and 5ac) 
Isolated as a mixture, trans/cis = 52:48. 
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Ethyl trans-2-propyl-3-(o-tolyl)-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3g) 
Compounds trans-3g and cis-5g were isolated as a mixture, with a trans/cis ratio of 99:1. 
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Ethyl trans-2-propyl-3-(2-(trifluoromethyl)phenyl)-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3h) 
Compounds trans-3h and cis-5h were isolated as a mixture, with a trans/cis ratio of 97:3. 
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Ethyl trans-3-(2-methoxyphenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3i) 
Compounds trans-3i and cis-5i were isolated as a mixture, with a trans/cis ratio of 99:1. 
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Ethyl trans-3-(2-fluorophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3j) 
Compounds trans-3j and cis-5j were isolated as a mixture, with a trans/cis ratio of 97:3. 
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Ethyl trans-3-(2-chlorophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3k) 
Compounds trans-3j and cis-5j were isolated as a mixture, with a trans/cis ratio of 97:3. 
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Ethyl trans-3-(2-bromophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3l) 
Compounds trans-3k and cis-5k were isolated as a mixture, with a trans/cis ratio as 97:3. 
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Ethyl trans-3-(2,6-dichlorophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3m) 
Compounds trans-3l and cis-5l were isolated as a mixture, with a trans/cis ratio of 99:1. 
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Ethyl trans-3-([1,1'-biphenyl]-2-yl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3n) 
 

 

 

  



S16 

 

Ethyl trans-3-(naphthalen-2-yl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3o) 
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Ethyl trans-3-(2,4-dinitrophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-dioxide (3p) 
Compounds trans-3o and cis-5o were isolated as a mixture, with a trans/cis ratio of 75:25. 
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Ethyl trans- and cis-3-(5-methoxy-2-nitrophenyl)-2-propyl-1,2-thiazetidine-4-carboxylate 1,1-

dioxide (3q) 
Compounds trans-3q and cis-5q were isolated as a mixture, with a trans/cis ratio of 75:25. 
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Ethyl trans-4-(2-nitrophenyl)-1-propylazetidin-2-one-3-carboxylate (4d) 
Compounds trans-4d and cis-6d were isolated as a mixture, with a trans/cis ratio of 90:10. 
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Ethyl trans-4-(3-nitrophenyl)-1-propylazetidin-2-one-3-carboxylate (4r) 
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Ethyl trans-1-methyl-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (4a) 
Compounds trans-4a and cis-6a were isolated as a mixture, with a trans/cis ratio of 85:15. 
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Ethyl trans-1-benzyl-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (4e) 

Compounds trans-4e and cis-6e were isolated as a mixture, with a trans/cis ratio of 95:5. 
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Ethyl trans-1-(tert-butyl)-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (4f) 
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Ethyl cis-1-(tert-butyl)-2-(2-nitrophenyl)-4-oxoazetidine-3-carboxylate (6f) 
This compound was isolated as a mixture with EtO2CCH2COOH; however, further purification of 

the mixture by treating the column chromatography with Et3N led to isomerization of cis-6f into 

trans-4f. Thus, herein we present 1H and 13C NMR spectra of the mixture. 
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2. Copies of representative 1H spectra of reaction mixtures. 

Note: Most of cis- and trans-products involving the ortho-nitro effect were inseparable, as indicated 

in the experimental section. For sulfa-Staudinger reactions, determining the trans/cis ratios by the 

isolated mixtures or crude reaction mixtures gave the same results. For Staudinger reactions, the 

ratios were determined by their 1H NMR spectra of the crude reaction mixtures, because Et3N added 

in the purification step by column chromatography led to the isomerization of cis-products into 

trans-products. Herein, only some of spectra of crude reaction mixtures are given. 

 

Table 1, entry 10. 
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Table 1, entry 11 

 

 

Table 1, entry 12 
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Chemical shifts 6.53 and 5.87 ppm were not the characteristic peaks of cis-products, based on the 

following facts: (a) the coupling constant of 10.4 Hz is too great; (b) cis-product was not isolated. 
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Trans/cis = 100:0. Dimethyl malonate (6.27 and 3.85 ppm) was added as an internal standard to 

determine the yield (59%). 
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