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EXPERIMENTAL

General Remarks

All chemicals were reagent grade and purchased from Aldrich, Alfa Aesar, Merck, Spectrochem and Qualigens and were used without further purification. The reactions were monitored using pre-coated Aluminium TLC plates of silica gel G/UV-254 of 0.25 mm thickness (Merck 60 F-254). NMR spectra were recorded on a Bruker Avance-II 400FT spectrometer at 400 MHz (1H) and 100 MHz (13C) in CDCl3 using TMS as an internal reference. Mass spectra (ESIMS) were obtained on a Waters UPLC-TQD mass spectrometer. IR spectra were recorded on a Thermo Scientific Nicolet iS5 FT-IR spectrometer. Elemental analyses were carried out in a Thermo Scientific (FLASH 2000) CHN Elemental Analyser. Melting points were determined by open glass capillary method and were uncorrected.

Experimental procedure
General procedure for the synthesis of pyrrole-2-ones

A mixture of amine 1 (1 mmol) and dialkyl acetylenedicarboxylate 2 (1 mmol) in ethanol-water mixture (1/1:v/v) was stirred at room temperature.  After 15 min., amine 3 (1 mmol), formaldehyde 4 (37% solution,1.5 mmol) and Potash alum [KAl(SO4)2.12H2O] (20 mol%) were successively added to the reaction mixture and it was allowed to stir at 50 °C for appropriate time. After completion of the reaction (monitored by TLC), water was added to the reaction mixture and was allowed to stand. The resulting solid was collected by filtration. The crude product so obtained was purified by washing with hot ethanol to give the desired product. The filtrate (water-ethanol mixture containing the catalyst), was removed under vacuum, when the catalyst was separated and was dried at room temperature. 

General procedure for the synthesis of furan-2-ones 

The mixture of aldehyde (1 mmol), amine (1 mmol), dialkylacetylenedicarboxylate (1 mmol) and catalytic amount of Potash alum [KAl(SO4)2.12H2O] (20 mol%) in ethanol-water mixture (1/1:v/v) were stirred at 60 °C. After completion of the reaction (monitored by TLC), water was added to the reaction mixture and was allowed to stand. The resulting solid was collected by filtration. The crude product so obtained was purified by washing with hot ethanol to give the desired product. The filtrate (water-ethanol mixture containing the catalyst), was removed under vacuum, when the catalyst was separated and was dried at room temperature. 
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Ethyl 5-oxo-1-phenyl-4-(phenylamino)-2,5-dihydro-1H-pyrrole-3-carboxylate (4a)

Compound 4a was synthesized from 1 equivalent of DEAD 1a and two equivalents of aniline 2a and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid; m.p.: 150-153 °C13a;  IR (KBr): max = 3298, 1715, 1640 cm-1; 1H NMR (400 MHz, CDCl3): δ = 1.23 (t, J = 7.3 Hz, 3H), 4.27 (q, J = 7.2 Hz, 2H), 4.46 (s, 2H), 7.06-7.18 (m, 4H), 7.24 (t, J = 7.8 Hz, 2H), 7.43 (t, J = 7.6 Hz, 2H), 7.87 (d, J = 7.4 Hz, 2H), 8.02 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3): δ 15.7, 49.3, 58.5, 104.8, 118.2, 121.4, 123.7, 126.2, 129.3, 131.0, 139.6, 140.1, 143.0, 164.5, 165.2 ppm; MS (ESI): m/z 322; found 323 [M+H]+; Anal calcd for C19H18N2O3: C, 70.79; H, 5.63; N, 8.69; Found C, 70.85; H, 5.54; N, 8.58 %
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Methyl 5-oxo-1-phenyl-4-(phenylamino)-2,5-dihydro-1H-pyrrole-3-carboxylate (4b)

Compound 4b was synthesized from 1 equivalent of DEAD 1b and two equivalents of aniline 2a and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid; m.p.: 154-156 °C14a;  IR (KBr): max = 3290, 1682, 1652, 1479 cm-1; 1H NMR (400 MHz, CDCl3): δ = 3.82 (s, 3H), 4.39 (s, 2H), 7.25-7.33 (m, 4H), 7.38 (t, J = 7.8 Hz, 2H), 7.51 (t, J = 7.7 Hz, 2H), 7.69 (d, J = 7.7 Hz, 2H), 8.17 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3): δ = 46.8, 52.1, 104.3, 117.9, 123.0, 123.9, 124.8, 127.1, 128.7, 137.1, 137.9, 139.1, 142.5, 162.1, 166.2 ppm; MS (ESI): m/z 308; found 309 [M+H]+; Anal calcd for C18H16N2O3: C, 70.12; H, 5.23; N, 9.09; Found C, 70.17; H, 5.19; N, 8.97 %
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Methyl 1-(4-methoxyphenyl)-5-oxo-4-(phenylamino)-2,5-dihydro-1H-pyrrole-3-carboxylate (4c)
Compound 4c was synthesized from 1 equivalent of DEAD 1b and one equivalent each of aniline 2a and 2c respectively and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid; m.p.: 150-152 °C14a; IR (KBr): max = 3250, 1705, 1690 cm-1; 1H NMR (400 MHz, CDCl3): δ = 3.78 (s, 3H), 3.91 (s, 3H), 4.45 (s, 2H), 6.75-6.79 (m, 1H), 7.03 (d, J = 8.8 Hz, 2H), 7.12 (d, J = 8.3 Hz, 2H), 7.17-7.19 (m, 1H), 7.29-7.34 (m, 2H), 7.67-7.71 (m, 2H), 8.1 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3): δ = 49.1, 50.9, 56.4, 100.2, 112.9, 114.3, 120.2, 121.5, 122.4, 124.5, 125.3, 128.8, 159.1 ppm; MS (ESI): m/z 338; found 339 [M+H]+; Anal calcd for C20H20N2O3: C, 67.45; H, 5.36; N, 8.28; Found C, 68.21; H, 6.32; N, 8.20 %  


[image: image4.emf]N

EtOOC

H

N

O


Ethyl 5-oxo-1-(p-tolyl)-4-(p-tolylamino)-2,5-dihydro-1H-pyrrole-3-carboxylate (4d)

Compound 4d was synthesized from 1 equivalent of DEAD 1a and two equivalents of aniline 2b and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
Pale yellow solid; m.p.: 130-132 °C15b;  IR (KBr): max =  3315, 1710, 1673 cm-1; 1H NMR (400 MHz, CDCl3): δ = 1.20 (t, J = 6.8 Hz, 3H), 2.29 (s, 6H), 4.05 (q, J = 7.2 Hz, 2H), 4.39 (s, 2H), 6.96 (d, J = 7.8 Hz, 2H), 7.16 (d, J = 7.6 Hz, 2H), 7.24 (d, J = 7.8 Hz, 2H), 7.57 (d, J = 7.8 Hz, 2H), 8.02 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3): δ = 13.9, 20.6, 22.1, 50.1, 62.4, 103.8, 120.2, 124.2, 127.5, 129.8, 133.9, 135.1, 136.9, 137.1, 141.9, 161.7, 165.2 ppm; MS (ESI): m/z 350; found 351 [M+H]+; Anal calcd for C21H22N2O3: C, 71.98; H, 6.33; N, 7.99;; Found C, 72.04; H, 6.21; N, 8.01 %  
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Ethyl 1-(4-methoxyphenyl)-4-((4-methoxyphenyl) amino)-5-oxo-2,5-dihydro-1H-pyrrole-3-carboxylate (4e) 

Compound 4e was synthesized from 1 equivalent of DEAD 1a and two equivalents of aniline 2c and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
Pale yellow solid, m.p.: 154-156 °C14c; IR (KBr): max =  3295, 1681, 1635 cm-1; 1H NMR (400 MHz, CDCl3): δ = 1.32 (t, 3H, J = 7.4 Hz), 3.86 (s, 6H), 4.19 (q, 2H, J = 7.3 Hz), 4.39 (s, 2H), 6.99 (d, 2H, J = 9.1 Hz), 7.15 (d, 2H, J = 8.6 Hz), 7.23 (d, 2H, J = 9.0 Hz), 7.84 (d, 2H, J = 9.2 Hz), 8.05 (s, 1H, NH); 13C NMR (100 MHz, CDCl3): δ = 13.8, 51.0, 59.2, 60.5, 62.4, 102.8, 112.7, 113.9, 121.8, 125.3, 132.4, 133.6, 145.1, 154.7, 159.2, 164.5, 166.1; MS (ESI): m/z 382; found 383 [M+H]+; Anal calcd for C21H22N2O5: C, 65.96; H, 5.80; N, 7.33; Found C, 65.76; H, 5.61; N, 7.20 %  
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Methyl 1-(4-nitrophenyl)-5-oxo-4-(phenylamino)-2,5-dihydro-1H-pyrrole-3-carboxylate (4f)

Compound 4f was synthesized from 1 equivalent of DEAD 1b and one equivalent each of aniline 2a and 2g respectively and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
Yellow solid; m.p.: 145-146 °C14a; IR (KBr): max = 3290, 1701, 1680 cm-1; 1H NMR (400 MHz, CDCl3): δ = 3.81 (s, 3H), 4.49 (s, 2H), 7.10-7.15 (m, 3H), 7.38 (t, J = 7.7 Hz, 2H), 7.43 (t, J = 7.9 Hz, 2H), 7.75 (d, J = 8.0 Hz, 2H), 8.05 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3): δ = 47.8, 52.1, 103.2, 120.2, 123.1, 124.8, 126.1, 128.7, 129.6, 138.8, 139.1, 142.5, 164.1, 165.2 ppm; MS (ESI): m/z 353; found 354 [M+H]+; Anal calcd for C18H16N2O3: C, 61.19; H, 4.28; N, 11.89; Found C, 62.21; H, 4.35; N, 12.19 %
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Methyl 4-(benzylamino)-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-carboxylate (4g)

Compound 4g was synthesized from 1 equivalent of DEAD 1b and one equivalent each of aniline 2d and 2a respectively and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid, m.p.: 140-142 °C16a; IR (KBr): max = 3420, 1705, 1640 cm-1; 1H NMR (400 MHz, CDCl3): δ = 3.79 (s, 3H), 4.41 (s, 2H), 5.16 (d, 2H, J = 6.2 Hz), 7.02 (s, 1H), 7.21-7.49 (m, 8H), 7.73-7.70 (m, 2H) ppm; 13C NMR (100 MHz, CDCl3) δ = 45.7, 47.2, 52.1, 95.2, 121.2, 126.7, 128.8, 129.2, 130.8, 131.3, 138.5, 140.5, 164.9, 167.0 ppm; MS (ESI): m/z 322; found 323 [M+H]+; Anal calcd for C19H18N2O3: C, 70.79; H, 5.63; N, 8.69; Found C, 70.82; H, 5.61; N, 8.74 %  
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Ethyl 4-(benzylamino)-5-oxo-1-phenyl-2,5-dihydro-1H-pyrrole-3-carboxylate (4h)

Compound 4h was synthesized from 1 equivalent of DEAD 1a and one equivalent each of aniline 2d and 2a respectively and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid, m.p. = 132−134°C14b; IR (KBr): νmax = 3315, 2951, 1690 cm-1; 1H NMR (400 MHz, CDCl3):  δ= 1.32 (t, 3H, J=7.4 Hz), 4.26 (q, 2H, J=7.1 Hz), 4.43 (s, 2H), 5.10 (s, 2H), 7.18-7.45 (m, 8H), 7.75 (m, 1H) ppm; 13C NMR (100MHz, CDCl3): δ = 13.9, 46.2, 48.7, 60.1, 120.2, 124.8, 126.9, 127.1, 128.3, 128.9, 139.2, 139.7, 164.1, 165.6 ppm; MS (ESI): m/z 336; found 337 [M+H]+; Anal calcd for C20H20N2O3: C, 71.41; H, 5.99; N, 8.33; Found C, 71.55; H, 6.01; N, 8.22 %  
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Methyl 4-(benzylamino)-1-(4-methylphenyl)-2,5-dihydro-2-oxo-1H-pyrrole-4-

carboxylate (4i)

Compound 4i was synthesized from 1 equivalent of DEAD 1b and one equivalent each of aniline 2d and 2b respectively and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid; m.p.: 145-147 °C15a; IR (KBr): νmax =  3304, 1697 , 1651cm-1; 1H NMR (400 MHz, CDCl3): δ=  1.29 (3H, t, J = 7.4 Hz), 4.22 (2H, t, J = 7.3 Hz), 4.38 (2H, s), 5.01 (2H, d, J = 6.2 Hz), 6.85 (1H, brs), 7.31–7.41 (5H, m), 7.84 (2H, d, J = 8.8 Hz), 7.67 (2H, d, J = 8.5 Hz) ppm; 13C NMR (100 MHz, CDCl3): δ =  21.5, 45.8, 48.6, 50.9, 98.2, 118.9, 127.2, 127.8, 129.1, 130.2, 134.5, 136.8, 140.1, 164.7, 166.4 ppm; MS (ESI): m/z 336; found 337 [M+H]+; Anal calcd for C20H20N2O3: C, 71.41; H, 5.99; N, 8.33; Found C, 71.50; H, 6.04; N, 8.28 %  
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Ethyl 4-(4-chlorophenylamino)-1-(4-chlorophenyl)-2,5-dihydro-2-oxo-1H-pyrrole-

4-carboxylate (4j)

Compound 4j was synthesized from 1 equivalent of DEAD 1a and two equivalents of aniline 2e and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid; m.p.: 168-170 °C15a; IR (KBr): νmax = 3298, 1685, 1652 cm-1; 1H NMR (400 MHz, CDCl3): δ = 1.32 (3H, t, J = 7.2 Hz), 4.18 (2H, q, J = 7.1 Hz), 4.44 (2H, s), 7.12 (2H, d, J = 8.4 Hz), 7.32 (2H, d, J = 8.3 Hz), 7.43 (2H, d, J = 9.0 Hz), 7.82 (2H, d, J = 9.1 Hz), 7.98 (1H,brs) ppm; 13C NMR (100 MHz, CDCl3): δ = 13.1, 47.8, 58.7, 105.4, 120.6, 123.4, 129.8, 129.4, 130.9, 131.2, 138.5, 138.7, 143.1, 162.7,165.0 ppm; MS (ESI): m/z 390; found 391 [M+H]+; Anal calcd for C19H16Cl2N2O3: C, 58.33; H, 4.12; Cl, 18.12; N, 7.16; Found C, 59.27; H, 4.11; Cl, 17.86; N, 6.98 %  
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Methyl 4-(cyclohexylamino)-5-oxo-1-(p-tolyl)-2,5-dihydro-1H-pyrrole-3-carboxylate (4k):
Compound 4k was synthesized from 1 equivalent of DEAD 1a and one equivalent each of aniline 2f and 2b respectively and 1.5 equivalents of formaldehyde 3 according to the general procedure for the synthesis of pyrrole-2-ones
White solid; m.p.140-142 °C13b; IR (KBr): νmax = 3295, 1680, 1641 cm-1; 1H NMR (400MHz, CDCl3): δ = 1.17-1.24 (m, 4H), 1.36-1.45 (m, 2H), 1.59- 1.63 (m, 1H), 1.71-1.75 (m, 2H), 1.99-2.02 (m, 2H), 2.33 (s, 3H), 3.77 (s, 3H), 4.36 (s, 2H), 4.60 (brs, 1H, NH), 7.18 (d, 2H, J = 8.2 Hz), 7.61 (d, 2H, J = 8.5 Hz) ppm; 13C NMR (100 MHz, CDCl3): δ = 20.8, 24.7, 25.5, 34.7, 48.1, 50.9, 95.7, 119.5, 129.6, 134.7, 136.2, 164.2,165.7; MS (ESI): m/z 342; found 343 [M+H]+; Anal calcd for C20H26N2O3: C, 70.15; H, 7.65; N, 8.18; Found C, 70.22; H, 7.61; N, 8.08 %  
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Ethyl 5-oxo-2-phenyl-4-(phenylamino)-2,5-dihydrofuran-3-carboxylate (6a)

Compound 6a was synthesized from 1 equivalent of DEAD 1a and one equivalent of aniline 2a and 1 equivalent of aldehyde 5a according to the general procedure for the synthesis of furan-2-ones
White solid; m.p.165-168 °C14b; IR (KBr): max = 3307, 1720, 1680, 1666 cm-1; 1H NMR (400 MHz, CDCl3):  = 1.25 (t, J= 6.4 Hz, 3H), 4.05 (q, J=7.5 Hz, 2H), 5.59 (s, 1H), 7.11-7.38 (m, 5H), 7.52 (m, 5H) ppm; 13C NMR (100 MHz, CDCl3): δ = 14.7, 63.4, 114.6, 120.5, 126.1, 127.4, 129.2, 129.7, 134.2, 137.0, 158.1, 163.2, 165.3 ppm; MS (ESI): m/z 323; found 324 [M+H]+; Anal calcd for C19H17NO4: C, 70.58; H, 5.30; N, 4.33; Found C, 70.61; H, 5.22; N, 4.37 %  
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Methyl 5-oxo-4-(phenylamino)-2-(p-tolyl)-2,5-dihydrofuran-3-carboxylate (6b)

Compound 6b was synthesized from 1 equivalent of DEAD 1b and one equivalent of aniline 2a and 1 equivalent of aldehyde 5a according to the general procedure for the synthesis of furan-2-ones
White solid; m.p. 178-180 °C18b; IR (KBr): max = 3210, 2960, 1710, 1690 cm-1; 1H NMR (400 MHz, CDCl3): δ = 2.32 (s, 3H), 3.92 (s, 3H), 5.82 (s, 1H), 6.98 (d, 2H, J = 7.8 Hz), 7.19-7.24 (m, 5H), 7.31 (d, 2H, J = 8.2 Hz), 8.74 (brs, 1H); 13C NMR (100 MHz, CDCl3): δ = 19.8, 50.2, 63.5, 113.1, 123.2, 126.7, 127.8, 128.4, 130.3, 134.2, 135.4, 135.8, 136.0, 155.7, 163.0, 164.2; MS (ESI): m/z 323; found 324 [M+H]+; Anal calcd for C19H17NO4: C, 70.58; H, 5.30; N, 4.33; Found C, 70.55; H, 5.35; N, 4.41 %  
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Ethyl 2,5-dihydro-5-oxo-4-(phenylamino)-2-ptolylfuran-3-carboxylate (6c)

Compound 6c was synthesized from 1 equivalent of DEAD 1a and one equivalent of aniline 2a and 1 equivalent of aldehyde 5b according to the general procedure for the synthesis of furan-2-ones
White powder; m.p.: 122-124 °C14b; IR (KBr): max = 3379, 2941, 1726, 1690 cm-1; 1H NMR (400 MHz, CDCl3):  = 1.19 (t, 3H, J=7.8 Hz), 2.17 (s, 3H), 4.05 (q, 2H, J=7.1 Hz), 5.59 (s, 1H), 6.88-7.27 (m, 9H); 13C NMR (100 MHz, CDCl3): = 14.2, 21.2, 62.4, 121.7, 127.9, 128.4, 128.8, 129.5, 134.4, 135.7, 166.1, 168.9; MS (ESI): m/z 337; found 338 [M+H]+; Anal calcd for C19H17NO4: C, 71.20; H, 5.68; N, 4.15; Found C, 71.32; H, 5.60; N, 4.01 %  
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Methyl 4 -(4-nitrophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran -3-carboxylate (6d)

Compound 6d was synthesized from 1 equivalent of DEAD 1b and one equivalent of aniline 2g and 1 equivalent of aldehyde 5a according to the general procedure for the synthesis of furan-2-ones
White powder; m.p.: 202-204 °C18a; IR (KBr): max = 3310, 2930, 2847, 1732, 1670 cm-1; 1H NMR (400 MHz, CDCl3):  = 3.76 (s, 3H), 5.85 (s, 1H), 7.17-8.25 (m, 9H), 9.01 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3): = 51.8, 60.7, 114.3, 121.2, 125.0, 126.7, 128.9, 130.5, 133.9, 141.7, 143.9, 156.1, 162.8, 165.2 ppm; MS (ESI): m/z 354; found 355 [M+H]+; Anal calcd for C18H14N2O8: C, 61.02; H, 3.98; N, 7.91; Found C, 61.15; H, 4.01; N, 7.86 %  
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Ethyl 5-oxo-2-phenyl-4-(p-tolylamino)-2,5-dihydrofuran-3-carboxylate (6e)

Compound 6e was synthesized from 1 equivalent of DEAD 1a and one equivalent of aniline 2b and 1 equivalent of aldehyde 5a according to the general procedure for the synthesis of furan-2-ones
White solid; m.p. 184-186 °C14b; IR (KBr): max =3300, 2946, 1720, 1682, 1557 cm-1; 1H NMR (400 MHz, CDCl3) 1.19 (t, 3H, J= 6.9 Hz), 3.74 (s, 3H), 4.21 (q, 2H, J = 7.0 Hz), 5.70 (s, 1H), 6.68 (d, 2H, J=8.5 Hz), 6.92–7.13 (m, 2H), 7.25–7.32 (m, 3H), 7.42 (d, 2H, J =7.3 Hz) ppm; 13C NMR (100 MHz, CDCl3) 15.1, 56.2, 60.9, 115.1, 125.4, 126.1, 129.2, 142.1, 145.8, 151.0, 166.9, 172.2 ppm; MS (ESI): m/z 337; found 338 [M+H]+; Anal calcd for C20H19NO4: C, 71.20; H, 5.68; N, 4.15; Found C, 71.25; H, 5.52; N, 4.21 %  
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Methyl 2-(4-methoxyphenyl)-5-oxo-4-(phenylamino)-2,5-dihydrofuran-3-carboxylate (6f)

Compound 6f was synthesized from 1 equivalent of DEAD 1b and one equivalent of aniline 2a and 1 equivalent of aldehyde 5c according to the general procedure for the synthesis of furan-2-ones
Colorless solid; m.p. 172-174 °C18a; IR (KBr): max = 3232, 2960, 1715, 1685 cm-1; 1H NMR (400 MHz, CDCl3):  = 3.75 (s, 3H), 3.82 (s, 3H), 5.70 (s, 1H), 6.75 (d, J=8.2 Hz, 2H), 7.15-7.26 (m, 5H), 7.52 (d, J=8.2 Hz, 2H), 8.92 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3) 52.3, 55.5, 60.9, 113.1, 113.9, 121.8, 125.3, 126.8, 128.8, 129.2, 135.7, 155.7, 160.1, 163.1, 165.8 ppm MS (ESI): m/z 339; found 340 [M+H]+; Anal calcd for C19H17NO5: C, 67.25; H, 5.05; N, 4.13; Found C, 67.40; H, 4.98; N, 4.11 %  
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Methyl 4-(4-chlorophenylamino)-2,5-dihydro-5-oxo-2-phenylfuran-3-carboxylate (6g)

Compound 6g was synthesized from 1 equivalent of DEAD 1b and one equivalent of aniline 2a and 1 equivalent of aldehyde 5d according to the general procedure for the synthesis of furan-2-ones
Colorless solid; m.p. 150-152 °C17; IR (KBr): max = 3230, 2970, 1720, 1690 cm−1; 1H NMR (400 MHz, CDCl3) δ = 3.80 (s, 3H), 5.75 (s, 1H), 7.19-7.30 (m, 7H), 7.42 (d, J = 8.5 Hz, 2H), 9.1 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3) δ = 52.4, 62.5, 112.7, 123.8, 128.2, 129.1, 129.5, 129.5, 131.7, 134.9, 135.2, 155.9, 163.1, 165.8 ppm; MS (ESI): m/z 343; found 344 [M+H]+; Anal calcd for C18H14ClNO4: C, 62.89; H, 4.11; Cl, 10.31; N, 4.07; Found C, 63.11; H, 4.09; Cl, 10.21; N, 4.13 %  
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Methyl 2-(4-bromophenyl)-2,5-dihydro-5-oxo-4-(phenylamino) furan-3-carboxylate (6h)

Compound 6a was synthesized from 1 equivalent of DEAD 1b and one equivalent of aniline 2a and 1 equivalent of aldehyde 5e according to the general procedure for the synthesis of furan-2-ones
White powder; m.p.: 180–182 °C17; IR (KBr): max = 3209, 2928, 1690, 1610 cm-1; 1H NMR (400 MHz, CDCl3):  = 3.85 (s, 3H), 5.82 (s, 1H), 7.15–7.48 (m, 9H), 9.09 (s, 1H) ppm; 13C NMR (100 MHz, CDCl3):  = 51.9, 60.8, 113.1, 122.7, 123.1, 123.4, 124.1, 126.6, 128.8, 132.5, 134.6, 136.2, 157.1, 162.8, 165.2 ppm; MS (ESI): m/z 387; found 388 [M+H]+; Anal calcd for C18H14BrNO4: C, 55.69; H, 3.64; Br, 20.58; N, 3.61; Found C, 55.74; H, 3.72; Br, 20.64; N, 3.58 %  
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