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Supporting information

Spectral data

Schiff base 4-(((4-methoxyphenyl)imino)methyl)phenol (1a) 
Gray solid, mp 200-203 °C; 1H NMR (250 MHz, DMSO-d6): δ= 3.79 (s, 3H, OMe), 6.85-6.91 
(m, 4H, Ar-H), 7.17 (d, J= 8.00 Hz, 2H, Ar-H), 7.72 (d, J= 8.00 Hz, 2H, Ar-H), 8.38 (s, 1H, 
CH=N), 9.75 (s, 1H, OH); 13C NMR (62.9 MHz, DMSO-d6): δ= 60.2 (OMe),  119.1, 120.5, 
126.8, 132.7, 135.1, 149.9, 160.0, 162.6, 165.3 (C=N); IR (Neat, Cm-1): 1027, 1243 (sp2C-O-
Csp3), 1390 (CH3 bending), 1480-1600 (C=C aromatic ring), 1638 (C=N stretching), 2844-3075 
(CH stretching); Analysis calculated for C14H13NO2: C, 73.99; H, 5.77; N, 6.16%. Found: C, 
73.71; H, 5.51; N, 5.65%.

4-(1-(4-Methoxyphenyl)-2-oxospiro[azetidine-3,9'-xanthen]-4-yl)phenyl acrylate (2a)
Yellow oil, 1H NMR (250 MHz, CDCl3): δ= 3.80 (s, 3H, OMe), 5.08 (d, J= 4.75 Hz, 1H, H-3), 
5.93-5.98 (m, 1H, acrylat), 6.21-6.25 (m, 1H, acrylat), 6.49-6.52 (m, 1H, acrylat), 6.84–7.50 (m, 
16H, Ar-H); 13C NMR (62.9 MHz, CDCl3): δ= 55.5 (OMe), 63.9 (C-4), 73.8 (C-3), 114.5, 116.2, 
116.9, 119.0, 121.3, 122.7, 124.3, 127.6, 128.4, 129.1, 131.3, 132.2, 132.8, 149.9, 152.0, 156.6, 
164.2 (CO acrylat), 165.6 (CO β-lactam). MS m/z = 489 [M+]. IR (Neat, cm-1): 1384 (CH3 
bending), 1480-1600 (C=C aromatic ring), 1607 (-CH=CH2 acrylat), 1689 (C=O acrylat), 1751 
(C=O β-lactam), 2839-3082 (CH stretching). Analysis calculated for C31H23NO5: C, 76.06; H, 
4.74; N, 2.86%. Found: C, 76.51; H, 4.93; N, 2.93%.

4-(3-Methoxy-1-(4-methoxyphenyl)-4-oxoazetidin-2-yl) phenyl acrylate (2b)
Yellow oil, 1H NMR (250 MHz, CDCl3): δ= 3.73 (s, 3H, OMe), 3.77 (s, 3H, OMe), 4.80 (d, J= 
4.70 Hz, 1H, H-4,), 5.19 (d, J= 4.70 Hz, 1H, H-3), 5.69-5.73 (m, 1H, acrylat,), 6.00-6.05 (m, 1H, 
acrylat), 6.56-6.64 (m, 1H, acrylat), 6.76–7.51 (m, 8H, Ar-H,); 13C NMR (62.9 MHz, CDCl3): δ= 
55.4, 58.4 (OMe), 61.3 (C-4), 84.7 (C-3), 114.1, 114.4, 116.1, 118.8, 122.0, 127.4, 129.0, 131.1, 
132.3, 132.9, 156.4, 163.0 (CO acrylat), 163.8 (CO β-lactam); MS m/z=  353.2 [M+]; IR (Neat, 
Cm-1): 1387 (CH3 bending), 1480-1600 (C=C aromatic ring), 1608 (-CH=CH2 acrylat), 1680 
(C=O acrylat), 1749 (C=O β-lactam), 2839-3071 (CH stretching); Analysis calculated for 
C20H19NO5: C, 67.98; H, 5.42; N, 3.96%. Found: C, 68.21; H, 5.53; N, 4.03%.

4-(1-(4-Methoxyphenyl)-4-oxo-3-phenoxyazetidin-2-yl) phenyl acrylate (2c)
White solid, mp 155-157 °C; 1H NMR (250 MHz, CDCl3): δ= 3.74 (s, 3H, OMe), 5.36 (d, J= 
4.70 Hz, 1H, H-4), 5.55 (d, J= 4.70 Hz, 1H, H-3), 5.96-6.01 (m, 1H, acrylat), 6.21-6.32 (m, 1H, 
acrylat), 6.53-6.60 (m, 1H, acrylat), 6.79-7.39 (m, 13H, Ar-H); 13C NMR (63 MHz, CDCl3): δ= 
55.4 (OMe), 61.4 (C-4), 81.1 (C-3), 114.4, 115.7, 118.9, 121.5, 122.2, 127.7, 129.1, 129.3, 
129.5, 130.2, 132.7, 150.8, 156.5, 156.8, 162.3 (CO acrylat), 164.1 (CO β-lactam); MS m/z=  
415.1 [M+]; IR (Neat, Cm-1): 1381 (CH3 bending), 1480-1600 (C=C aromatic ring), 1612 (-
CH=CH2 acrylat), 1682 (C=O acrylat), 1762 (C=O β-lactam), 2843-3078 (CH stretching); 
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Analysis calculated for C25H21NO5: C, 72.28; H, 5.10; N, 3.37; %. Found: C, C, 71.98; H, 4.03; 
N, 3.21; %.

4-(3-(4-Chlorophenoxy)-1-(4-methoxyphenyl)-4-oxoazetidin-2-yl)phenyl acrylate (2d)
Light yellow oil, 1H NMR (250 MHz, CDCl3): δ= 3.74 (s, 3H, OMe), 5.36 (d, J= 4.75 Hz, 1H, 
H-4), 5.50 (d, J= 4.75 Hz, 1H, H-3), 6.02-6.03 (m, 1H, acrylat), 6.23-6.34 (m, 1H, acrylat), 6.55-
6.62 (m, 1H, acrylat), 6.70-6.82 (m, 4H, Ar-H), 7.08-7.14 (m, 4H, Ar-H), 7.26-7.39 (m, 4H, Ar-
H); 13C NMR (62.9 MHz, CDCl3): δ= 55.4 (OMe), 61.3 (C-4), 81.3 (C-3), 114.4, 115.9, 117.0, 
118.9, 121.6, 127.7, 129.1, 129.2, 129.4, 130.0, 132.9, 150.9, 155.4, 156.6, 162.0 (CO acrylat), 
164.2 (CO β-lactam); MS m/z= 449 [M+]; IR (Neat, Cm-1): 1393 (CH3 bending), 1480-1600 
(C=C aromatic ring), 1628 (-CH=CH2 acrylat), 1681 (C=O acrylat), 1736 (C=O β-lactam), 2869-
3078 (CH stretching); Analysis calculated for C25H20ClNO5: C, 66.74; H, 4.48; N, 3.11%. 
Found: C, 66.25; H, 4.39; N, 3.08%.

4-(3-(2,4-Dichlorophenoxy)-1-(4-methoxyphenyl)-4-oxoazetidin-2-yl)phenyl acrylate (2e)
Light yellow oil, 1H NMR (250 MHz, CDCl3): δ= 3.74 (s, 3H, OMe), 5.40 (d, J= 4.70 Hz, 1H, 
H-4), 5.50 (d J= 4.70 Hz, 1H, H-3), 5.98-6.18 (m, 1H, acrylat), 6.30-6.35 (m, 1H, acrylat), 6.55-
6.62 (m, 1H, acrylat), 6.92-7.34 (m, 11H, Ar-H); 13C NMR (62.9 MHz, CDCl3): δ= 55.4 (OMe), 
60.9 (C-4), 81.6 (C-3), 114.5, 116.0, 118.9, 121.7, 122.3, 124.2, 127.4, 127.7, 129.1, 130.0, 
131.2, 132.3, 132.9, 151.0, 151.4, 156.7, 161.7 (CO acrylat), 162.7 (CO β-lactam); MS m/z= 
483.3 [M+]; IR (Neat, Cm-1): 1389 (CH3 bending), 1480-1600 (C=C aromatic ring), 1612 (-
CH=CH2 acrylat), 1681 (C=O acrylat), 1751 (C=O β-lactam), 2885-3086 (CH stretching); 
Analysis calculated for C25H19Cl2NO5: C, 62.00; H, 3.95; N, 2.89%. Found: C, 62.11; H, 4.02; 
N, 2.95%.

4-(1-(4-Methoxyphenyl)-3-(naphthalen-2-yloxy)-4-oxoazetidin-2-yl)phenyl acrylate (2f)
Brown oil, 1H NMR (250 MHz, CDCl3): δ= 3.72 (s, 3H, OMe), 5.39 (d, J= 4.65 Hz, 1H, H-4), 
5.65 (d, J= 4.70 Hz, 1H, H-3), 5.94-5.98 (m, 1H, acrylat), 6.23-6.33 (m, 1H, acrylat), 6.51-6.81 
(m, 1H, acrylat), 6.90-7.75 (m, 15H, Ar-H); 13C NMR (62.9 MHz, CDCl3): δ= 55.4 (OMe), 61.5 
(C-4), 81.0 (C-3), 109.2, 114.0, 114.4, 116.0, 118.3, 118.9, 121.5, 121.9, 124.2, 126.4, 126.8, 
127.6, 129.1, 129.5, 130.1, 131.0, 132.2, 132.8, 133.8, 156.6, 162.4 (CO acrylat), 163.8 (CO β-
lactam); MS m/z= 465 [M+]; IR (Neat, Cm-1): 1389 (CH3 bending), 1480-1600 (C=C aromatic 
ring), 1605 (-CH=CH2 acrylat), 1682 (C=O acrylat), 1751 (C=O β-lactam), 2831-3070 (CH 
stretching); Analysis calculated for C29H23NO5: C, 74.83; H, 4.98; N, 3.01%. Found: C, 74.97; 
H, 5.11; N, 3.13%.
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