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1
H NMR Spectrum of Methyl 4-methoxy-3-methyl-5-(methylamino)thiophene-

2-carboxylate (2a) 
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13
C NMR Spectrum of Methyl 4-methoxy-3-methyl-5-(methylamino)thiophene-

2-carboxylate (2a) 
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1
H NMR Spectrum of Ethyl 4-methoxy-3-methyl-5-(methylamino)thiophene-

2-carboxylate (2b) 
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13
C NMR Spectrum of Ethyl 4-methoxy-3-methyl-5-(methylamino)thiophene-

2-carboxylate (2b) 
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1
H NMR Spectrum of Methyl 5-(ethylamino)-4-methoxy-3-methylthiophene-2-

carboxylate (2c) 

 



S7 

 

 

 

13
C NMR Spectrum of Methyl 5-(ethylamino)-4-methoxy-3-methylthiophene-

2-carboxylate (2c) 
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1
H NMR Spectrum of Methyl 5-(isopropylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2d) 

 



S9 

 

 

 

13
C NMR Spectrum of Methyl 5-(isopropylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2d) 
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1
H-

13
C-HMBC Spectrum of compound 2d:  
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1
H NMR Spectrum of Ethyl 5-(isopropylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2e)  
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13
C NMR Spectrum of Ethyl 5-(isopropylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2e) 
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1
H NMR Spectrum of Methyl 5-(n-butylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2f) 
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13
C NMR Spectrum of Methyl 5-(n-butylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2f) 
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1
H NMR Spectrum of Methyl 5-(s-butylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2g) 
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13
C NMR Spectrum of Methyl 5-(s-butylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2g) 
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1
H NMR Spectrum of Methyl 5-(tert-butylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2h) 
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13
C NMR Spectrum of Methyl 5-(tert-butylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2h) 

 

 



S19 

 

 

 

1
H NMR Spectrum of Methyl 4-methoxy-3-methyl-5-{[2-

(vinyloxy)ethyl]amino}thiophene-2-carboxylate (2i) 
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13
C NMR Spectrum of Methyl 4-methoxy-3-methyl-5-{[2-

(vinyloxy)ethyl]amino}thiophene-2-carboxylate (2i) 
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1
H-

13
C-HSQC Spectrum of compound 2i:  
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1
H NMR Spectrum of Methyl 5-(cyclopentylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2j) 
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13
C NMR Spectrum of Methyl 5-(cyclopentylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2j) 
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1
H-

13
C-HMBC Spectrum of compound 2j:  
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1
H NMR Spectrum of Methyl 5-(cyclohexylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2k) 
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13
C NMR Spectrum of Methyl 5-(cyclohexylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2k) 
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1
H-

13
C-HSQC Spectrum of compound 2k:  
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1
H NMR Spectrum of Methyl 5-(cycloheptylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2l) 
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13
C NMR Spectrum of Methyl 5-(cycloheptylamino)-4-methoxy-3-

methylthiophene-2-carboxylate (2l) 
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1
H NMR Spectrum of Methyl 5-anilino-4-methoxy-3-methylthiophene-2-

carboxylate (2m) 
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13
C NMR Spectrum of Methyl 5-anilino-4-methoxy-3-methylthiophene-2-

carboxylate (2m) 
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1
H-

13
C-HMBC Spectrum of compound 2m: 
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1
H NMR Spectrum of Methyl 4-methoxy-3-methyl-5-[2-

(trifluoromethyl)anilino]thiophene-2-carboxylate (2n)  
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13
C NMR Spectrum of Methyl 4-methoxy-3-methyl-5-[2-

(trifluoromethyl)anilino]thiophene-2-carboxylate (2n)  
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19
F NMR Spectrum of Methyl 4-methoxy-3-methyl-5-[2-

(trifluoromethyl)anilino]thiophene-2-carboxylate (2n)  
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1
H-

13
C-HMBC Spectrum of compound 2n: 
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1
H-

13
C-HSQC Spectrum of compound 2n: 
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1
H NMR Spectrum of Methyl 5-(4-fluoroanilino)-4-methoxy-3-

methylthiophene-2-carboxylate (2o) 
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13
C NMR Spectrum of Methyl 5-(4-fluoroanilino)-4-methoxy-3-

methylthiophene-2-carboxylate (2o) 
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19
F NMR Spectrum of Methyl 5-(4-fluoroanilino)-4-methoxy-3-

methylthiophene-2-carboxylate (2o) 



S41 

 

1
H-

13
C-HMBC Spectrum of compound 2o: 
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1
H NMR Spectrum of Methyl 4-ethoxy-3-methyl-5-(methylamino)thiophene-2-

carboxylate (2p) 
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13
C NMR Spectrum of Methyl 4-ethoxy-3-methyl-5-(methylamino)thiophene-

2-carboxylate (2p) 
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1
H-

13
C-HMBC Spectrum of compound 2p: 
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1
H NMR Spectrum of Methyl 5-anilino-4-ethoxy-3-methylthiophene-2-

carboxylate (2q) 
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13
C NMR Spectrum of Methyl 5-anilino-4-ethoxy-3-methylthiophene-2-

carboxylate (2q) 
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1
H-

13
C-HMBC Spectrum of compound 2q: 
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1
H NMR Spectrum of Methyl 4-butoxy-3-methyl-5-(methylamino)thiophene-

2-carboxylate (2r) 
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13
C NMR Spectrum of Methyl 4-butoxy-3-methyl-5-(methylamino)thiophene-

2-carboxylate (2r) 
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1
H NMR Spectrum of Methyl 4-butoxy-5-(isopropylamino)-3-

methylthiophene-2-carboxylate (2s)  
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13
C NMR Spectrum of Methyl 4-butoxy-5-(isopropylamino)-3-

methylthiophene-2-carboxylate (2s)  
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1
H-

13
C-HMBC Spectrum of compound 2s: 
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1
H-

13
C-HSQC Spectrum of compound 2s: 
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1
H NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-3-methyl-5-

(methylamino)thiophene-2-carboxylate (2t) 
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13
C NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-3-methyl-5-

(methylamino)thiophene-2-carboxylate (2t) 
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1
H NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-5-(isopropylamino)-3-

methylthiophene-2-carboxylate (2u)  
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13
C NMR Spectrum of Methyl 4-(1-ethoxyethoxy)-5-(isopropylamino)-3-

methylthiophene-2-carboxylate (2u)  
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1
H NMR Spectrum of Methyl 4-(ferrocenylmethoxy)-3-methyl-5-

(methylamino)thiophene-2-carboxylate (2v) 
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13
C NMR Spectrum of Methyl 4-(ferrocenylmethoxy)-3-methyl-5-

(methylamino)thiophene-2-carboxylate (2v) 
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1
H-

13
C-HMBC Spectrum of compound 2v: 
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1
H-

13
C-HSQC Spectrum of compound 2v: 
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1
H NMR Spectrum of Methyl 5-(ethylamino)-4-(ferrocenylmethoxy)-3-

methylthiophene-2-carboxylate (2w) 
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13
C NMR Spectrum of Methyl 5-(ethylamino)-4-(ferrocenylmethoxy)-3-

methylthiophene-2-carboxylate (2w) 
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1
H-

13
C-HMBC Spectrum of compound 2w: 
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1
H-

13
C-HSQC Spectrum of compound 2w: 
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1
H NMR Spectrum of Methyl 4-(ferrocenylmethoxy)-5-(isopropylamino)-

3-methylthiophene-2-carboxylate (2x) 
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13
C NMR Spectrum of Methyl 4-(ferrocenylmethoxy)-5-(isopropylamino)-

3-methylthiophene-2-carboxylate (2x) 
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1
H-

13
C-HMBC Spectrum of compound 2x: 
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1
H NMR Spectrum of Methyl 2-{[2-methoxy(methyl)buta-2,3-

dienimidoyl]sulfanyl}acetate (3a) 
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13
C NMR Spectrum of Methyl 2-{[2-methoxy(methyl)buta-2,3-

dienimidoyl]sulfanyl}acetate (3a) 
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1
H-

13
C-HMBC Spectrum of compound 3a: 
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1
H-

13
C-HSQC Spectrum of compound 3a: 



S73 

 

 

 

1
H NMR Spectrum of Methyl 2-[(3-methoxy-1-methyl-1H-pyrrol-2-

yl)sulfanyl]acetate (6) 

 



S74 

 

 

 

13
C NMR Spectrum of Methyl 2-[(3-methoxy-1-methyl-1H-pyrrol-2-

yl)sulfanyl]acetate (6) 
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1
H NMR Spectrum of a mixture of 2-[(3-methoxy-1-methyl-

1H-pyrrol-2-yl)sulfanyl]acetate (6) and methyl 2-[(3-

methoxy-5,6-dihydropyridin-2-yl)sulfanyl]acetate (7) 
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13
C NMR Spectrum of a mixture of 2-[(3-methoxy-1-methyl-

1H-pyrrol-2-yl)sulfanyl]acetate (6) and methyl 2-[(3-

methoxy-5,6-dihydropyridin-2-yl)sulfanyl]acetate (7) 
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1
H-

13
C-HMBC Spectrum of a mixture of compounds 6 and 7: 
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1
H-

13
C-HSQC Spectrum of a mixture of compounds 6 and 7: 

 


