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1,5-diphenyl-3-hydroxy-4-methoxycarbonyl-3-pyrrolin-2-one (1a) 

White powder, MeOH (8 hours, yields: 90%), mp 182-183 °C (180-182 °C [21, 27-28]). 
FT-IR (KBr)(cm−1): 3260 (OH), 2958, 1702 (C=O), 1680 (C=O), 1498, 1382, 1232, 1002. 1H-
NMR (400 MHz, DMSO-d6): δ 3.60 (s, 3H, CH3), 6.10 (s, 1H, CH), 7.07–7.62 (m, 10 H, Ar 
and OH); 13C NMR (100 MHz, DMSO-d6): δ 50.55, 61.05, 112.35, 122.96, 125.80, 128.13, 
128.38, 128.73, 129.13, 136.74, 137.00, 153.14, 162.96 (C=O), 164.49 (C=O). Anal. Calcd 
for C18H15NO4: C (%), 69.89; H (%), 4.89; N (%), 4.53. Found: C (%), 69.92; H (%), 4.81; N 
(%), 4.48. 

 
Fig. S-1. FT-IR (KBr, cm-1) spectrum of compound 1a. 

 

* Corresponding author. E-mail: dsetamdideh@iau.ac.ir; davood.setamdideh@gmail.com 
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Fig. S-2. 1H-NMR (400 MHz, DMSO-d6, δ/ppm) spectrum of compound 1a. 

 
Fig. S-3. 13C-NMR (100 MHz, DMSO-d6, δ/ppm) spectrum of compound 1a. 
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1-(4-bromophenyl)-5-(4-bromophenyl)-3-hydroxy-4-methoxycarbonyl-3-pyrrolin-2-one (2a) 

The white solid, MeOH (8 hours, yields: 92%), mp 217-219 °C (218-220 °C [21, 27]). 
FT-IR (KBr): νmax(cm−1) :3234 (OH), 2951, 1709 (C=O), 1684 (C=O), 1491, 1372, 1233, 
1133;1H-NMR (400 MHz, DMSO-d6) δH: 3.83 (s, 3H, OCH3), 6.07 (s, 1H, CH), 7.24–8.63 
(m, 8 H, Ar). 13C-NMR (100 MHz, DMSO-d6) δ C: 51.35, 60.10, 110.15, 118.05, 121.43, 
124.61, 130.40, 131.66, 132.04, 136.13, 137.17, 155.27, 163.26, 165.28 (C=O). Anal. Calcd 
for C18H13Br2NO4: C (%), 46.28; H (%), 2.81; N (%), 3.00. Found: C (%), 46.38; H (%), 2.75; 
N (%), 2.93. 

 
Fig. S-4. FT-IR (KBr, cm-1) spectrum of compound 2a. 

 
Fig. S-5. 1H-NMR (400 MHz, DMSO-d6, δ/ppm) spectrum of compound 2a. 
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Fig. S-6. 13C-NMR (100 MHz, DMSO-d6, δ/ppm) spectrum of compound 2a. 

 
1-(4-methoxyphenyl)-5-phenyl-3-hydroxy-4-methoxycarbonyl-3-pyrrolin-2-one (3a) 

White solid, MeOH (8 hours, yields: 90%), 171-173 °C (170-171°C [30]). FT-IR (KBr): 
νmax(cm−1) :3232 (OH), 2952, 1709 (C=O), 1679 (C=O), 1494, 1374, 1231, 1134; 1H-NMR 
(250.13 MHz, CDCl3) δH: 3.72 (s, 3H, OCH3), 5.69 (s, 1H, CH), 7.21–7.36 (m, 9 H, Ar). The 
13C-NMR (62.90 MHz, CDCl3) δ C: 52.10, 58.47, 61.43, 112.99, 119.03, 123.48, 127.35, 
128.81, 132.03, 134.62, 135.30, 155.87, 162.83 (C=O), 165.11 (C=O). Anal. Calcd for 
C19H17NO5: C (%), 67.25; H (%), 5.05; N (%), 4.13. Found: C (%), 67.31; H (%), 4.98; N (%), 
4.00. 

 
Fig. S-7. FT-IR (KBr, cm-1) spectrum of compound 3a. 
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Fig. S-8. 1H-NMR (250 MHz, CDCl3, δ/ppm) spectrum of compound 3a. 

 
Fig. S-9. 13C-NMR (62.90 MHz, CDCl3, δ/ppm) spectrum of compound 3a. 
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1-(4-methoxyphenyl)-5-(2-chlorophenyl)-3-hydroxy-4-methoxycarbonyl-3-pyrrolin-2-one (4a) 

The brown solid, MeOH (8 hours, yields: 90%), m.p. 191-193°C (192-194 °C [21]. FT-
IR (KBr)(cm−1): 3198 (OH), 2954, 1701 (C=O), 1684 (C=O), 1533, 1351, 1250, 1029. 1H-
NMR ((250.13 MHz, CDCl3)) δ 3.62 (s, 3H, OCH3), 3.71 (s, 3H, OCH3), 6.37 (s, 1H, CH), 
6.77–7.37 (m, 8 H, Ar), 9.11 (br s, 1H, OH). 13C-NMR (63 MHz, CDCl3) δ 52.03, 55.30, 
57.05, 112.40, 114.24, 123.77, 126.91, 127.44, 128.82, 129.77, 132.67, 134.96, 156.86, 
157.60, 162.72 (C=O), 165.09 (C=O). Anal. Calcd. for C19H16ClNO5 (373.79) C (%), 61.05; H 
(%), 4.31; Cl (%), 9.48; N (%), 3.75. Found: C (%), 61.15; H (%), 4.39; Cl (%), 9.37; N (%), 
3.90. 

 
Fig. S-10. FT-IR (KBr, cm-1) spectrum of compound 4a. 
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Fig. S-11. 1H-NMR (250 MHz, CDCl3, δ/ppm) spectrum of compound 4a. 

 
Fig. S-12. 13C-NMR (63 MHz, CDCl3, δ/ppm) spectrum of compound 4a. 
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Fig. S-13. Mass spectrum of compound 4a. 

 
1-(4-bromophenyl)-5-(4-methylphenyl)-3-hydroxy-4-methoxycarbonyl-3-pyrrolin-2-one (5a) 

The cream powder; MeOH (8 hours, yields: 95%), m.p. 170-172 °C (170-172 °C [21]. 
FT-IR (KBr): νmax(cm−1) :3167 (OH), 2951, 1724 (C=O), 1667 (C=O), 1515, 1383, 1230, 
1010; 1H-NMR (250.13 MHz, CDCl3) δH: 2.16 (s, 3H, CH3), 3.56 (s, 3H, OCH3), 6.02 (s, 1H, 
CH), 7.04–7.42 (m, 8 H, Ar), 11.90 (br s, 1H, OH). 13C-NMR (62.90 MHz, CDCl3) δ C: 
20.85, 51.57, 60.39, 111.72, 121.46, 122.97, 129.65, 130.40, 131.65, 133.95, 136.66, 153.38, 
162.88 (C=O), 164.16 (C=O). Mass (m/z): 403.1 (M++2), 401.1 (M+), 369.1, 342.1, 267.0, 
236.0, 208.0, 180.0, 157.1 (100%), 133.1, 115.1, 91.2, 65.2. ). Anal. Calcd for C19H16BrNO4: 
C (%), 56.73; H (%), 4.01; N (%), 3.48. Found: C (%), 56.55; H (%), 4.15; N (%), 3.60. 

 
Fig. S-14. FT-IR (KBr, cm-1) spectrum of compound 5a. 
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Fig. S-15. 1H-NMR (250 MHz, CDCl3, δ/ppm) spectrum of compound 5a. 

 
Fig. S-16. 13C-NMR (62.9 MHz, CDCl3, δ/ppm) spectrum of compound 5a. 
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Fig. S-17. Mass spectrum of compound 5a. 
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1-(4-methylphenyl)-5-(2-cholorophenyl)-3-hydroxy-4-methoxycarbonyl-3-pyrrolin-2-one (6a) 

The white solid, MeOH (8 hours, yields: 90%), m.p. 192-194 °C (193-194 °C [21]. FT-
IR (KBr): νmax(cm−1) :3310 (OH), 2954, 1706 (C=O), 1680 (C=O), 1516, 1374, 1222, 1009; 
1H-NMR (250.13 MHz, CDCl3) δH: 2.23 (s, 3H, CH3), 3.72 (s, 3H, OCH3), 6.40 (s, 1H, CH), 
6.96–7.38 (m, 8 H, Ar), 9.10 (br s, 1H, OH). 13C-NMR (62.90 MHz, CDCl3) δ C: 20.87, 
52.05, 56.66, 112.52, 121.78, 126.87, 127.46, 129.62, 132.70, 133.34, 135.80, 156.88, 162.66 
(C=O), 165.19 (C=O). Mass (m/z): 359.2 (M++2), 357.2 (M+), 325.1, 290.1, 262.1, 228.1, 
164.1 (100%), 133.1, 115.1 91.1, 65.1. ). Anal. Calcd for C19H16ClNO4: C (%), 63.78; H (%), 
4.51; N (%), 3.91. Found: C (%), 63.59; H (%), 4.40; N (%), 3.77. 

 
Fig. S-18. FT-IR (KBr, cm-1) spectrum of compound 6a. 
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Fig. S-19. 1H-NMR (250 MHz, CDCl3, δ/ppm) spectrum of compound 6a. 

 
Fig. S-20. 13C-NMR (62.9 MHz, CDCl3, δ/ppm) spectrum of compound 6a. 
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Fig. S-21. Mass spectrum of compound 6a. 
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1-(4-methoxyphenyl)-5-(3-bromophenyl)-3-hydroxy-4-methoxycarbonyl-3-pyrrolin-2-one (7a) 

The cream solid, MeOH (8 hours, yields: 94%), 170-171 °C (170-171 °C [21]. FT-IR 
(KBr): νmax(cm−1) :3198 (OH), 2954, 1707 (C=O), 1683 (C=O), 1514, 1385, 1254, 1132; 1H-
NMR (250.13 MHz, CDCl3) δH: 3.72 (s, 3H, OCH3), 3.74 (s, 3H, OCH3), 5.59 (s, 1H, CH), 
6.78–7.36 (m, 8H, Ar). 13C-NMR (62.90 MHz, CDCl3) δ C: 52.10, 55.34, 61.56, 112.17, 
114.37, 122.59, 124.44, 126.28, 128.62, 130.22, 130.46, 131.78, 137.53, 156.22, 157.80, 
162.77 (C=O), 164.83 (C=O). Mass (m/z): 419.1 (M++2), 417.1 (M+), 387.1, 208.0, 149.2 
(100%), 101.1, 77.2. Anal. Calcd for C19H16BrNO5: C (%), 54.56; H (%), 3.86; N (%), 3.35. 
Found: C (%), 54.45; H (%), 3.98; N (%), 3.48. 

 
Fig. S-22. FT-IR (KBr, cm-1) spectrum of compound 7a. 

 
Fig. S-23. 1H-NMR (250 MHz, CDCl3, δ/ppm) spectrum of compound 7a. 

________________________________________________________________________________________________________

(CC) 2025 Serbian Chemical Society.

Available online at https://www.shd.org.rs/JSCS/



S324 MOHAMADABAD, SETAMDIDEH and GHANBARY 

 

 
Fig. S-24. 13C-NMR (62.9 MHz, CDCl3, δ/ppm) spectrum of compound 7a. 

 

Fig. S-25. Mass spectrum of compound 7a. 
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