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Methyl 4-(4-fluorophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 

O

O

O
HN F

O

 

 

1
H NMR (400 MHz, CDCl3) δ: 3.76 (s, 3H, OCH3 ), 5.69 (s, 1H, benzylic), 6.98 (t, J = 8.4 Hz, 2H), 7.21-7.43 (m, 7H, aromatic) 8.95 

(br, 1H, NH). 

 

 

Methyl 4-(4-chlorophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 

O O

O

O
HN Cl

 

 

1
H NMR (400 MHz, CDCl3) δ: 3.77 (s, 3H, OCH3 ), 5.72 (s, 1H, benzylic), 7.22-7.32 (m, 7H, aromat), 7.46 (d, J = 8.8 Hz , 2H 

aromatic), 8.97 (br, 1H, NH). 
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Methyl 4-(3-nitrophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 

O O

O

O
HN

NO2

 

 

1
H NMR (400 MHz, CDCl3) δ: 3.79 (s, 3H,OCH3 ), 5.83 (s, 1H, benzylic), 7.27-7.34 (m, 5H, aromat), 7.48 (t, J = 8.4 Hz, 1H 

aromatic), 7.96 (d, J = 8 Hz, 1H aromatic), 8.06 (d, J = 8 Hz, 1H aromatic), 8.35 (s, 1H), 9.06 (br, 1H, NH). 

 

 

Ethyl 2,5-dihydro-5-oxo-2-phenyl-4-(phenylamino)furan-3-carboxylate 

O O

O

O
HN

Et
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1
H NMR (400 MHz, CDCl3) δ: 1.22 (t, J = 7.2 ,CH3), 4.21 (q, J=7.2, CH2), 5.76 (s, 1H, benzylic), 7.10-7.51 (m,10H, aromatic), 9.10 

(br, 1H, NH). 

 

 

Ethyl 2,5-dihydro-5-oxo-4-(phenylamino)-2-p-tolylfuran-3-carboxylate 

O O

O

O
HN

Et

H3C  

 

1
H NMR (400 MHz, CDCl3) δ: 2.28 (s, CH3), 1.22 (t, J = 7.2 ,CH3), 4.21 (q, J=7.2, CH2), 5.73 (s, 1H, benzylic), 7.05-7.51 (m, 9H, 

aromatic), 8.87 (br, 1H, NH).  

 

 

 

Methyl 2,5-dihydro-2-(4-methoxyphenyl)-5-oxo-4-(phenylamino)furan-3-carboxylate 
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O O

O

O
HN

MeO  

 

1
H NMR (400 MHz, CDCl3) δ: 3.76 (s, 3H, OCH3 ), 3.78 (s, 3H, OCH3 ), 5.72 (s, 1H, benzylic), 6.80 (d, J = 8.4 Hz, 2H aromatic), 

7.12-7.23 (m, 5H, aromatic), 7.47 (d, J = 8.4 Hz, 2H aromatic), 8.88 (br, 1H, NH). 

 

 

Methyl 2,5-dihydro-5-oxo-4-(phenylamino)-2-p-tolylfuran-3-carboxylate 

O O

O

O
HN

 

 

1
H NMR (400 MHz, CDCl3) δ: 2.29 (s, 3H, CH3), 3.78 (s, 3H, OCH3), 5.73 (s, 1H, benzylic), 7.07-7.32 (m, 7H, aromatic), 7.49 (d, J = 

8.4 Hz, 2H), 8.90 (br, 1H, NH). 
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Methyl 2-(4-chlorophenyl)-2,5-dihydro-5-oxo-4-(phenylamino)furan-3-carboxylate 

O O

O

O
HN

Cl  

1
H NMR (400 MHz, CDCl3) δ: 3.79 (s, 3H, OCH3) 5.75 (s, 1H, benzylic), 7.14-7.34 (m, 7H, aromatic), 7.46 (d, J = 8.4 Hz, 2H 

aromatic), 8.93 (br, 1H, NH). 

 

 

Methyl 4-(p-tolylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 

O O

O

O
HN

 

 

1
H NMR (400 MHz, CDCl3) δ  : 2.27 (s, 3H, CH3 ), 3.76 (s, 3H, OCH3), 5.72 (s, 1H, benzylic), 7.09 (d, J = 8 Hz, 2H), 7.22-7.270 (m, 

5H, aromatic), 7.34 (d, J = 8.4 Hz, 2H), 8.86 (br, 1H, NH). 
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Ethyl 4-(3-nitrophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 

O O

O

O
HN

Et

NO2

 

 

1
H NMR (400 MHz, CDCl3) δ: 1.22 (t, J = 7.2 ,CH3), 4.23 (q, J=7.2, CH2), 5.83   (s, 1H, benzylic), 7.31-8.34 (m,  9H, aromatic), 

8.341 (s, 1H), 9.158 (br, 1H, NH). 

 

 

tert-Butyl 2,5-dihydro-5-oxo-4-(phenylamino)-2-p-tolylfuran-3-carboxylate 

O O

O

O
HN
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1
H NMR (400 MHz, CDCl3) δ: 1.38 (s, 9H, CH3), 2.28 (s, 3H, CH3), 5.64 (s, 1H, benzylic), 7.04-7.50 (m, 9H, aromatic), 9.29 (br, 1H, 

NH). 

 

 

Methyl 2,5-dihydro-2-(3-nitrophenyl)-5-oxo-4-(phenylamino)furan-3-carboxylate 

O O

O

O
HN

NO2  

 

1
H NMR (400 MHz, CDCl3) δ: 3.80 (s, 3H, OCH3), 5.90 (s, 1H, benzylic), 7.17 (t, J = 7.2 Hz, 1H), 7.31-7.58 (m, 6H, aromatic), 8.13 

(d, J = 8.4 Hz, 1H), 8.18(s, 1H, aromat), 8.88 (br, 1H, NH). 

 

 

tert-Butyl 4-(p-tolylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 
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O O

O

O
HN

 

 

1
H NMR (400 MHz, CDCl3) δ: 1.35 (s, 9H, CH3 ), 2.25 (s, 3H, CH3), 5.63 (s, 1H, benzylic), 7.06-7.35 (m, 9H, aromatic), 9.09 (br, 

1H, NH); 
13

C NMR (100 MHz, CDCl3) δ: 165.1 and 162.9 (CO of ester), 157.0, 135.6, 135.4, 133.7, 129.5, 128.4, 128.5, 127.6, 122.5, 

114.3 (10 C aromatic), 83.2 (C-O), 61.8 (benzylic C), 27.9 (3 CH3), 20.9 (CH3); MS m/z (%): 57 (42), 77 (25), 102 (39), 130 (100), 

158 (42), 175 (24), 263 (29), 291 (39), 309 (52), 365 (M+, 28). 

 

 

 

tert-Butyl 4-(4-chlorophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 

O O

O

O
HN Cl
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1
H NMR (400 MHz, CDCl3) δ: 1.36 (s, 9H, CH3 ), 5.64 (s, 1H, benzylic), 7.18-7-47 (m, 9H, aromat), 9.36 (br, 1H, NH); 

13
C NMR 

(100 MHz, CDCl3) δ: 165.0, 162.9 (ester C), 156.6, 134.96, 134.95, 131.0, 129.0, 128.68, 128.60, 127.5, 123.3, 114.6 (10 C aromatic 

and vinyl), 83.5 (C-O), 61.6(benzylic C).27.9 (CH3); MS m/z (%): 57 (48), 77 (34), 102 (46), 130 (100), 158 (32), 175 (76), 284 (36), 

329 (92), 311 (45), 385 (M
+
, 33), 387 (M

+
+2, 12), 389 (M

+
+4, 0.5). 

 

 

tert-Butyl 4-(4-fluorophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate 

 

O O

O

O
HN F

 

 

1
H NMR (400 MHz, CDCl3) δ: 1.35 (s, 9H, CH3 ), 5.61 (s, 1H, benzylic), 6.94-7.43 (m, 9H, aromatic) 9.37 (br, 1H, NH); 

13
C NMR 

(100 MHz, CDCl3) δ: 165.1, 162.9 (ester CO), 160.2 (d, J
CF

 =245.9), 156.8, 135.0, 132.3 (d, J
CF

 =3.0), 128.6, 128.5, 127.6, 124.4 (d, 

J
CF

 =8.4), 115.8 (d, J
CF

 =22.6), 114.5 (10 C aromatic and vinyl), 83.3 (C-O), 62.0 (benzylic C), 27.9 (CH3); MS m/z (%): 57 (76), 77 

(30), 102 (43), 130 (100), 158 (41), 175 (76), 268 (42), 295 (29), 313 (88), 361 (51), 369 (M
+
, 29). 
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O

O
HN Cl



13 
 

 

O O

O

O
HN

NO2



14 
 

 

O O
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O O

O

O
HN

Et

H3C
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