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Experimental 

General procedure: 3.0 ml of isopropanol was added to a round-bottom flask containing 0.5 mmol of 
formyl chromone (1) and 0.5 mmol of 2-aminophenol (2) or 2-aminothiophenol (2’), and the resulting 
mixture was stirred for 2 hours at room temperature, followed by the addition of 0.5 mmol 2-
bromoacetophenone (3) and 1.5 mmol of Na2CO3, and stirred at same temperature for 1 hour. After 
completion of the reaction, 20.0 ml of ice-cold water was added to the reaction mixture to afford 
precipitates, which were filtered and recrystallised to get the desired product.

3-(2-benzoyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4a): Yield 92%; Off-white 
solid; mp. 176-178 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.27 – 8.21 (m, 3H), 7.87 (s, 1H), 7.66 (td, 
J = 7.8, 1.7 Hz, 1H), 7.57 (t, J = 7.3 Hz, 1H), 7.49 (t, J = 7.6 Hz, 2H), 7.42 (t, J = 7.7 Hz, 2H), 6.91 – 6.77 (m, 
2H), 6.72 (td, J = 7.7, 1.6 Hz, 1H), 6.66 (dd, J = 7.8, 1.6 Hz, 1H), 5.96 (d, J = 1.8 Hz, 1H), 5.24 (d, J = 5.0 Hz, 
1H), 4.23 (d, J = 5.1 Hz, 1H). 13C NMR (126 MHz, CHLOROFORM-D) δ 195.31, 177.86, 156.52, 154.64, 
142.36, 134.36, 134.05, 133.72, 130.69, 129.20, 128.82, 125.64, 125.47, 123.83, 123.05, 122.13, 120.08, 
118.34, 116.95, 115.93, 75.57, 48.34. HRMS-ESI (m/z) calculated for C24H17NO4 (M+H)+: 384.1238, 
Experimental: (M+H)+ = 384.1234. (Mass Error = 1.04 ppm) 

3-(2-(4-bromobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4b): Yield 89%; Off-
white solid; mp. 182-184 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.23 (dd, J = 8.4, 1.7 Hz, 1H), 8.15 – 8.09 (m, 
2H), 7.85 (d, J = 1.2 Hz, 1H), 7.67 (ddd, J = 8.9, 7.4, 1.7 Hz, 1H), 7.66 – 7.55 (m, 2H), 7.50 – 7.39 (m, 2H), 6.85 – 
6.78 (m, 2H), 6.71 (td, J = 7.5, 1.6 Hz, 1H), 6.66 (dd, J = 8.1, 1.6 Hz, 1H), 5.88 (d, J = 1.7 Hz, 1H), 5.22 (dt, J = 5.3, 
1.5 Hz, 1H), 4.22 (d, J = 5.2 Hz, 1H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.61, 177.85, 156.54, 154.68, 
142.07, 134.13, 133.08, 132.16, 130.76, 130.64, 129.07, 125.61, 125.54, 123.76, 122.94, 122.31, 120.12, 118.36, 
117.01, 115.90, 75.52, 48.25 HRMS-ESI (m/z) calculated for C24H16BrNO4 (M+H)+: 462.0341, Experimental: 
(M+H)+ = 462.0338.

3-(2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4c): Yield 93%; White 
solid; mp. 188-190 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.31 – 8.20 (m, 3H), 7.86 (d, J = 1.2 Hz, 1H), 7.66 
(ddd, J = 8.7, 7.1, 1.7 Hz, 1H), 7.46 – 7.38 (m, 2H), 7.04 – 6.92 (m, 2H), 6.88 – 6.77 (m, 2H), 6.72 (td, J = 7.6, 1.6 
Hz, 1H), 6.66 (dd, J = 7.8, 1.6 Hz, 1H), 5.90 (dd, J = 1.9, 0.8 Hz, 1H), 5.21 (dt, J = 5.3, 1.6 Hz, 1H), 4.23 (d, J = 5.2 
Hz, 1H), 3.85 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.66, 177.89, 164.02, 156.52, 154.68, 142.61, 
134.03, 131.61, 130.69, 127.23, 125.63, 125.44, 123.84, 123.21, 122.02, 120.08, 118.34, 116.86, 115.99, 114.07, 
75.23, 55.58, 48.56 HRMS-ESI (m/z) calculated for C25H19NO5 (M+H)+: 414.1332, Experimental: (M+H)+ = 
414.1326. 

3-(2-(4-methoxybenzoyl)-6-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4d): Yield 
84%; Pale-yellow solid; mp. 240-242 oC. 1H NMR (700 MHz, CDCl3) δ 8.33 (t, J = 6.9 Hz, 2H), 8.28 (t, J = 6.6 Hz, 
1H), 7.80 (d, J = 4.9 Hz, 1H), 7.71 (dd, J = 15.4, 7.0 Hz, 2H), 7.59 (d, J = 4.8 Hz, 1H), 7.47 (t, J = 7.0 Hz, 2H), 7.04 (t, 
J = 6.4 Hz, 2H), 6.97 (t, J = 7.1 Hz, 1H), 6.13 (d, J = 4.8 Hz, 1H), 5.24 (d, J = 5.6 Hz, 1H), 4.63 (d, J = 5.8 Hz, 1H), 3.89 
(d, J = 4.8 Hz, 3H). 13C NMR (176 MHz, CDCl3) δ 192.15, 177.77, 164.40, 156.45, 154.10, 148.15, 142.27, 134.33, 
131.56, 130.78, 126.24, 125.69, 125.53, 123.59, 122.33, 118.37, 116.55, 116.09, 114.32, 110.29, 75.48, 55.59, 
48.43. HRMS-ESI (m/z) calculated for C25H18N2O7 (M+H)+:  459.1181, Experimental: (M+H)+ = 459.1176. 

3-(2-(4-chlorobenzoyl)-6-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4e): Yield 90%; 
Off-white solid; mp. 188-190 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.22 (td, J = 7.7, 6.9, 1.9 Hz, 3H), 7.85 
(d, J = 1.2 Hz, 1H), 7.67 (ddd, J = 8.6, 7.4, 1.7 Hz, 1H), 7.50 – 7.44 (m, 2H), 7.46 – 7.39 (m, 2H), 6.68 – 6.60 (m, 
2H), 6.58 (d, J = 8.0 Hz, 1H), 5.89 (d, J = 1.9 Hz, 1H), 5.17 (dt, J = 5.4, 1.6 Hz, 1H), 4.09 (d, J = 5.2 Hz, 1H), 2.21 (s, 
3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.46, 177.91, 156.53, 154.74, 142.14, 140.23, 134.09, 132.67, 
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130.71, 130.09, 129.19, 127.80, 125.61, 125.51, 123.78, 122.94, 122.90, 118.34, 117.37, 116.18, 75.49, 48.34, 
20.79. HRMS-ESI (m/z) calculated for C25H18ClNO4 (M+H)+:  432.0985, Experimental: (M+H)+ = 432.0982. 

3-(2-(4-methylbenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4f): Yield 90%; Off-
white solid; mp. 186-188 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.27 – 8.21 (m, 1H), 8.17 – 8.11 (m, 2H), 
7.87 (d, J = 1.2 Hz, 1H), 7.66 (ddd, J = 8.8, 7.2, 1.7 Hz, 1H), 7.46 – 7.39 (m, 2H), 7.29 (d, J = 8.0 Hz, 2H), 6.88 – 6.77 
(m, 2H), 6.72 (td, J = 7.7, 1.6 Hz, 1H), 6.66 (dd, J = 7.8, 1.6 Hz, 1H), 5.92 (dd, J = 1.9, 0.9 Hz, 1H), 5.22 (dt, J = 5.2, 
1.5 Hz, 1H), 4.22 (d, J = 5.1 Hz, 1H), 2.40 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.87, 177.85, 156.52, 
154.63, 144.67, 142.48, 134.04, 131.80, 130.70, 129.54, 129.33, 125.65, 125.45, 123.84, 123.12, 122.06, 120.07, 
118.33, 116.91, 115.98, 75.47, 48.40, 21.86. HRMS-ESI (m/z) calculated for C25H19NO4 (M+H)+:398.1403, 
Experimental: (M+H)+ = 398.1398. 

3-(6-chloro-2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4g): Yield 
89%; Pale-brown solid; mp. 192-194 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.31 – 8.19 (m, 3H), 7.81 (d, J = 
1.1 Hz, 1H), 7.67 (ddd, J = 8.7, 7.2, 1.7 Hz, 1H), 7.46 – 7.39 (m, 2H), 7.03 – 6.93 (m, 2H), 6.87 (d, J = 2.3 Hz, 1H), 
6.77 (dd, J = 8.4, 2.3 Hz, 1H), 6.58 (d, J = 8.4 Hz, 1H), 5.92 (d, J = 1.7 Hz, 1H), 5.17 (dt, J = 5.2, 1.5 Hz, 1H), 4.27 (d, 
J = 5.2 Hz, 1H), 3.86 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.17, 177.86, 164.19, 156.51, 154.51, 
143.08, 134.16, 131.61, 129.39, 126.89, 125.61, 125.55, 124.36, 123.76, 122.84, 121.92, 118.38, 116.99, 116.54, 
114.19, 75.06, 55.61, 48.44. HRMS-ESI (m/z) calculated for C25H18ClNO5 (M+H)+ : 448.0963, Experimental: (M+H)+ 
= 448.0959. 

3-(2-(4-bromobenzoyl)-6-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4h): Yield 81%; 
Yellow solid; mp. 244-246 oC. 1H NMR (500 MHz, DMSO-D6) δ 8.14 (ddt, J = 12.8, 10.9, 2.9 Hz, 3H), 7.91 (s, 1H), 
7.86 – 7.71 (m, 3H), 7.64 – 7.43 (m, 4H), 7.00 – 6.91 (m, 2H), 6.33 – 6.27 (m, 1H), 5.03 (dd, J = 4.0, 2.0 Hz, 1H). 
13C NMR (126 MHz, DMSO-D6) δ 189.47, 182.04, 161.10, 159.73, 152.62, 146.89, 140.08, 137.78. 137.63, 137.37, 
136.13, 123.81, 121.17, 114.47, 81.30, 52.28. HRMS-ESI (m/z) calculated for C24H15BrN2O6 (M+H)+: 507.0186, 
Experimental: (M+H)+ = 507.0182. 

3-(6-chloro-2-(4-chlorobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4i): Yield 83%; 
Pale-brown solid; mp. 186-188 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.26 – 8.18 (m, 3H), 7.81 (d, J = 1.2 Hz, 
1H), 7.69 (ddd, J = 8.7, 7.1, 1.7 Hz, 1H), 7.52 – 7.39 (m, 4H), 6.86 (d, J = 2.4 Hz, 1H), 6.79 (dd, J = 8.5, 2.3 Hz, 1H), 
6.59 (d, J = 8.4 Hz, 1H), 5.92 (d, J = 1.7 Hz, 1H), 5.18 (dt, J = 5.2, 1.4 Hz, 1H), 4.24 (d, J = 5.1 Hz, 1H). 13C NMR (126 
MHz, CHLOROFORM-D) δ 193.80, 177.83, 156.53, 154.50, 142.61, 140.54, 134.26, 132.33, 130.67, 129.32, 
129.27, 125.65, 125.61, 124.47, 123.71, 122.58, 122.20, 118.40, 117.13, 116.49, 75.33, 48.15. HRMS-ESI (m/z) 
calculated for C24H15Cl2NO4 (M+H)+: 452.0467, Experimental: (M+H)+ = 452.0465. 

3-(6-chloro-2-(4-methylbenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4j): Yield 88%; 
Light-pink solid; mp. 188-190 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.24 (dd, J = 8.2, 1.7 Hz, 1H), 8.17 – 8.12 
(m, 2H), 7.82 (d, J = 1.1 Hz, 1H), 7.68 (ddd, J = 8.7, 7.1, 1.7 Hz, 1H), 7.46 – 7.39 (m, 2H), 7.30 (d, J = 7.9 Hz, 2H), 
6.87 (d, J = 2.3 Hz, 1H), 6.78 (dd, J = 8.4, 2.4 Hz, 1H), 6.58 (d, J = 8.4 Hz, 1H), 5.95 (d, J = 1.8 Hz, 1H), 5.18 (dt, J = 
5.2, 1.5 Hz, 1H), 4.25 (d, J = 5.1 Hz, 1H), 2.41 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.34, 177.80, 
156.51, 154.45, 144.96, 142.96, 134.16, 131.48, 129.66, 129.37, 129.31, 125.64, 125.55, 124.38, 123.77, 122.75, 
121.97, 118.37, 117.06, 116.55, 75.31, 48.28, 21.88. HRMS-ESI (m/z) calculated for C25H18ClNO4 (M+H)+:  
432.1013, Experimental: (M+H)+ = 432.1009. 

7-bromo-3-(2-(4-bromobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4k): Yield 85%; 
Yellow solid; mp. 190-192 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.29 (d, J = 2.4 Hz, 1H), 8.15 – 8.04 (m, 2H), 
7.79 (d, J = 1.2 Hz, 1H), 7.70 (dd, J = 8.9, 2.4 Hz, 1H), 7.67 – 7.56 (m, 2H), 7.28 (d, J = 8.9 Hz, 1H), 6.76 (ddd, J = 
8.9, 7.5, 1.5 Hz, 2H), 6.64 (t, J = 7.8 Hz, 2H), 5.83 – 5.77 (m, 1H), 5.15 (dt, J = 5.1, 1.5 Hz, 1H), 4.64 (d, J = 5.1 Hz, 
1H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.43, 176.59, 155.24, 154.97, 141.79, 137.03, 132.99, 132.12, 
130.75, 130.70, 129.01, 128.13, 124.98, 123.24, 122.27, 120.34, 119.75, 118.89, 116.84, 115.69, 75.36, 48.08. 
HRMS-ESI (m/z) calculated for C24H15Br2NO4 (M+H)+: 539.9452, Experimental: (M+H)+ = 539.9447. 

7-bromo-3-(2-(4-chlorobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4l): Yield 84%; 
Off-white solid; mp. 218-220 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.35 (d, J = 2.5 Hz, 1H), 8.19 – 8.14 (m, 
2H), 7.86 – 7.82 (m, 1H), 7.74 (dd, J = 8.9, 2.5 Hz, 1H), 7.48 – 7.42 (m, 2H), 7.31 (d, J = 8.9 Hz, 1H), 6.81 (t, J = 7.8 
Hz, 2H), 6.70 (td, J = 7.6, 7.0, 1.6 Hz, 1H), 6.66 (dd, J = 7.8, 1.5 Hz, 1H), 5.83 (d, J = 1.9 Hz, 1H), 5.21 (dt, J = 5.5, 
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1.5 Hz, 1H), 4.23 (d, J = 5.4 Hz, 1H).  13C NMR (126 MHz, CHLOROFORM-D) δ 194.32, 176.52, 155.28, 154.92, 
141.98, 140.31, 137.08, 132.64, 130.66, 130.53, 129.17, 128.27, 125.03, 123.30, 122.41, 120.30, 120.19, 118.99, 
117.09, 116.02, 75.35, 48.17. HRMS-ESI (m/z) calculated for of  C24H15BrClNO4 (M+H)+: 495.9958, Experimental: 
(M+H)+ = 495.9954. 

7-bromo-3-(2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4m): Yield 
87%; Brown solid; mp. 164-166 oC. 1H NMR (700 MHz, CDCl3) δ 8.37 (d, J = 4.9 Hz, 1H), 8.25 (t, J = 6.7 Hz, 2H), 
7.86 (d, J = 4.9 Hz, 1H), 7.74 (t, J = 6.6 Hz, 1H), 7.32 (t, J = 7.1 Hz, 1H), 6.97 (t, J = 6.6 Hz, 2H), 6.85 (t, J = 6.6 Hz, 
1H), 6.81 (t, J = 6.9 Hz, 1H), 6.73 (d, J = 7.0 Hz, 1H), 6.68 (t, J = 6.5 Hz, 1H), 5.86 (d, J = 4.8 Hz, 1H), 5.20 (d, J = 5.9 
Hz, 1H), 4.25 (d, J = 5.9 Hz, 1H), 3.87 (d, J = 4.9 Hz, 3H). 13C NMR (176 MHz, CDCl3) δ 193.51, 176.49, 163.98, 
155.18, 154.83, 142.41, 136.92, 131.52, 130.48, 128.21, 127.09, 125.01, 123.47, 122.04, 120.21, 118.82, 116.86, 
116.00, 113.99, 74.98, 55.52, 48.40. HRMS-ESI (m/z) calculated for C25H18BrNO5 (M+H)+:  492.0454, 
Experimental: (M+H)+ = 492.0451.

7-bromo-3-(2-(4-methoxybenzoyl)-7-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4n): 
Yield 84%; Dark-brown solid; mp. 246-248 oC. 1H NMR (700 MHz, DMSO) δ 8.24 (d, J = 6.6 Hz, 3H), 7.72 – 7.67 
(m, 2H), 7.55 – 7.50 (m, 2H), 7.46 (d, J = 8.8 Hz, 1H), 7.30 (t, J = 6.2 Hz, 1H), 6.93 (t, J = 6.2 Hz, 2H), 6.79 (t, J = 6.2 
Hz, 1H), 6.49 (s, 1H), 6.05 (s, 1H), 5.03 (d, J = 4.3 Hz, 1H), 3.79 (d, J = 4.5 Hz, 3H). 13C NMR (126 MHz, DMSO-D6) 
δ 192.13, 176.58, 164.25, 155.18, 154.74, 147.86, 142.08, 137.13, 131.45, 127.88, 124.86, 122.67, 120.58, 
118.79, 115.92, 114.56, 114.26, 109.54, 75.44, 55.64, 48.13. HRMS-ESI (m/z) calculated for C25H17BrN2O7 (M+H)+: 
537.0302, Experimental: (M+H)+ = 537.0297. 

7-bromo-3-(2-(4-bromobenzoyl)-6-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4o): 
Yield 80%; Yellow solid; mp. 232-234 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.14 (d, J = 2.4 Hz, 1H), 8.06 – 
8.00 (m, 2H), 7.63 – 7.56 (m, 2H), 7.56 – 7.47 (m, 2H), 7.45 (d, J = 2.7 Hz, 1H), 7.39 (dd, J = 8.8, 2.7 Hz, 1H), 7.18 
(d, J = 8.9 Hz, 1H), 6.69 (d, J = 8.8 Hz, 1H), 6.23 (d, J = 4.4 Hz, 1H), 5.95 (d, J = 1.3 Hz, 1H), 4.92 (dt, J = 4.5, 1.5 Hz, 
1H). 13C NMR (126 MHz, CHLOROFORM-D) δ 192.94, 176.61, 154.67, 137.15, 132.27, 132.13, 131.74, 130.60, 
129.34, 127.89, 124.75, 122.32, 120.41, 116.10, 114.80, 109.71, 75.56, 47.82. HRMS-ESI (m/z) calculated for  
C24H14Br2N2O6 (M+H)+: 584.9300, Experimental: (M+H)+ = 584.9295. 

7-bromo-3-(2-(4-chlorobenzoyl)-6-methyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4p): 
Yield 83%; Off-white solid; mp. 196-198 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.36 (d, J = 2.4 Hz, 1H), 8.22 
– 8.16 (m, 2H), 7.84 (d, J = 1.2 Hz, 1H), 7.74 (dd, J = 8.9, 2.5 Hz, 1H), 7.50 – 7.44 (m, 2H), 7.32 (d, J = 8.9 Hz, 1H), 
6.64 (d, J = 8.0 Hz, 2H), 6.58 (d, J = 7.9 Hz, 1H), 5.84 (d, J = 1.8 Hz, 1H), 5.16 (dt, J = 5.5, 1.5 Hz, 1H), 4.08 (d, J = 
5.4 Hz, 1H), 2.20 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.39, 176.59, 155.28, 154.98, 142.03, 140.31, 
137.06, 132.62, 130.69, 130.22, 129.20, 128.28, 127.64, 125.05, 123.27, 123.01, 120.29, 118.97, 117.44, 116.32, 
75.29, 48.25, 20.78. HRMS-ESI (m/z) calculated for C25H17BrClNO4 (M+H)+: 510.0115, Experimental: (M+H)+ = 
510.0111. 

3-(2-(4-chlorobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-7-methyl-4H-chromen-4-one (4q): Yield 
88%; White solid; mp. 190-192 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.20 (td, J = 8.0, 3.8 Hz, 2H), 7.99 (d, J 
= 4.8 Hz, 1H), 7.82 (t, J = 5.8 Hz, 1H), 7.52 – 7.41 (m, 3H), 7.30 (dd, J = 9.0, 5.4 Hz, 1H), 6.81 (tq, J = 10.2, 6.4, 5.4 
Hz, 2H), 6.71 (t, J = 6.8 Hz, 1H), 6.65 (t, J = 6.6 Hz, 1H), 5.87 (d, J = 5.3 Hz, 1H), 5.20 (q, J = 9.5, 5.4 Hz, 1H), 4.23 
(dd, J = 8.0, 4.6 Hz, 1H), 2.45 (t, J = 5.8 Hz, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.38, 177.90, 154.83, 
154.53, 142.15, 140.21, 135.59, 135.41, 132.67, 130.68, 129.16, 124.82, 123.42, 122.73, 122.24, 120.05, 118.09, 
116.94, 115.82, 75.59, 48.29, 21.06. HRMS-ESI (m/z) calculated for C25H18ClNO4 (M+H)+: 432.1008, Experimental: 
(M+H)+ = 432.1004. 

3-(2-(4-bromobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-7-methyl-4H-chromen-4-one (4r): Yield 88%; 
Yellow solid; mp. 192-194 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.19 – 8.10 (m, 2H), 8.00 (dd, J = 2.2, 1.0 
Hz, 1H), 7.82 (d, J = 1.1 Hz, 1H), 7.69 – 7.58 (m, 2H), 7.48 (dd, J = 8.6, 2.3 Hz, 1H), 7.31 (d, J = 8.6 Hz, 1H), 6.85 – 
6.76 (m, 2H), 6.71 (td, J = 7.7, 1.6 Hz, 1H), 6.66 (dd, J = 7.7, 1.6 Hz, 1H), 5.88 (dd, J = 1.9, 0.9 Hz, 1H), 5.20 (dt, J = 
5.1, 1.5 Hz, 1H), 4.22 (d, J = 5.1 Hz, 1H), 2.45 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.59, 177.92, 
154.84, 154.53, 142.13, 135.60, 135.43, 133.06, 132.16, 130.76, 130.67, 129.05, 124.82, 123.41, 122.71, 122.26, 
120.08, 118.10, 116.95, 115.82, 75.58, 48.28, 21.08. HRMS-ESI (m/z) calculated for C25H18BrNO4 (M+H)+: 
476.0507, Experimental: (M+H)+ = 476.0504. 
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3-(2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-7-methyl-4H-chromen-4-one (4s): Yield 
94%; Pale yellow solid; mp. 194-196 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.33 – 8.23 (m, 2H), 8.04 – 8.00 
(m, 1H), 7.83 (d, J = 1.1 Hz, 1H), 7.47 (dd, J = 8.6, 2.2 Hz, 1H), 7.31 (d, J = 8.6 Hz, 1H), 7.05 – 6.92 (m, 2H), 6.86 
(dd, J = 8.0, 1.5 Hz, 1H), 6.81 (td, J = 7.6, 1.5 Hz, 1H), 6.72 (td, J = 7.7, 1.6 Hz, 1H), 6.66 (dd, J = 7.8, 1.6 Hz, 1H), 
5.90 (d, J = 1.8 Hz, 1H), 5.23 – 5.15 (m, 1H), 4.21 (d, J = 5.1 Hz, 1H), 3.86 (s, 3H), 2.45 (s, 3H). 13C NMR (126 MHz, 
CHLOROFORM-D) δ 193.68, 177.97, 164.00, 154.83, 154.53, 142.66, 135.49, 135.34, 131.62, 130.71, 127.21, 
124.85, 123.49, 122.99, 121.97, 120.05, 118.09, 116.81, 115.90, 114.07, 75.28, 55.58, 48.59, 21.07. HRMS-ESI 
(m/z) calculated for C26H21NO5 (M+H)+: 428.1505, Experimental: (M+H)+ = 428.1500. 

3-(2-(4-methoxybenzoyl)-6-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-7-methyl-4H-chromen-4-one (4t): 
Yield 85%; Orange solid; mp. 234-236 oC. 1H NMR (500 MHz, DMSO-D6) δ 8.32 – 8.22 (m, 2H), 7.90 (dd, J = 15.5, 
1.7 Hz, 2H), 7.62 (dd, J = 8.7, 2.1 Hz, 1H), 7.54 (d, J = 2.8 Hz, 1H), 7.53 – 7.47 (m, 2H), 7.15 – 7.06 (m, 2H), 6.98 – 
6.89 (m, 2H), 6.22 (t, J = 1.4 Hz, 1H), 5.03 (dt, J = 3.5, 1.5 Hz, 1H), 3.83 (s, 3H), 2.41 (s, 3H). 13C NMR (126 MHz, 
DMSO-D6) δ 192.54, 177.24, 164.38, 154.79, 154.67, 148.25, 142.01, 136.34, 136.02, 133.14, 131.81, 126.55, 
124.69, 123.19, 122.47, 118.81, 116.25, 114.80, 114.30, 109.48, 76.17, 56.22, 47.90, 21.03. HRMS-ESI (m/z) 
calculated for C26H20N2O7 (M+H)+: 473.1360, Experimental: (M+H)+ = 473.1353. 

3-(2-(4-bromobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-7-methoxy-4H-chromen-4-one (4u): Yield 
83%; White solid; mp. 180-182 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.17 – 8.11 (m, 2H), 7.84 (d, J = 1.1 Hz, 
1H), 7.68 – 7.60 (m, 2H), 7.57 (d, J = 3.1 Hz, 1H), 7.36 (d, J = 9.1 Hz, 1H), 7.27 (dd, J = 9.2, 3.1 Hz, 1H), 6.86 – 6.79 
(m, 2H), 6.72 (td, J = 7.8, 1.6 Hz, 1H), 6.67 (dd, J = 7.9, 1.4 Hz, 1H), 5.89 (dd, J = 1.9, 0.9 Hz, 1H), 5.23 (dt, J = 5.2, 
1.5 Hz, 1H), 4.18 (d, J = 5.1 Hz, 1H), 3.91 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.55, 177.63, 157.25, 
154.40, 151.49, 142.13, 133.07, 132.18, 130.77, 130.62, 129.07, 124.45, 124.36, 122.28, 122.13, 120.15, 119.80, 
116.99, 115.84, 104.37, 75.59, 56.06, 48.33. HRMS-ESI (m/z) calculated for C25H18BrNO5(M+H)+: 492.0444, 
Experimental: (M+H)+ = 492.0440. 

7-methoxy-3-(2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-4H-chromen-4-one (4v):  Yield 
93%; Pale-brown solid; mp. 182-184 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.33 – 8.23 (m, 2H), 7.85 (d, J = 
1.1 Hz, 1H), 7.58 (d, J = 3.1 Hz, 1H), 7.35 (d, J = 9.2 Hz, 1H), 7.32 – 7.23 (m, 1H), 6.99 (d, J = 2.0 Hz, 1H), 6.97 (s, 
1H), 6.88 – 6.78 (m, 2H), 6.76 – 6.60 (m, 2H), 5.91 (d, J = 1.8 Hz, 1H), 5.22 (dt, J = 5.2, 1.4 Hz, 1H), 4.21 (d, J = 5.1 
Hz, 1H), 3.90 (s, 3H), 3.86 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.66, 177.68, 164.01, 157.19, 154.43, 
151.47, 142.65, 131.61, 130.70, 127.22, 124.34, 122.41, 122.00, 120.09, 119.77, 116.84, 115.92, 114.07, 104.43, 
75.31, 56.05, 55.58, 48.63. HRMS-ESI (m/z) calculated for C26H21NO6 (M+H)+: 444.1454, Experimental: (M+H)+ = 
444.1449. 

3-(2-(4-bromobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)-7-hydroxy-4H-chromen-4-one (4w): Yield 
80%; Orange solid; mp. 210-212 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.36 (d, J = 2.4 Hz, 1H), 8.16 – 8.01 
(m, 2H), 7.85 (d, J = 1.2 Hz, 1H), 7.75 (dd, J = 8.9, 2.5 Hz, 1H), 7.70 – 7.60 (m, 2H), 7.33 (d, J = 8.9 Hz, 1H), 6.86 – 
6.78 (m, 2H), 6.71 (ddd, J = 8.3, 7.3, 1.5 Hz, 1H), 6.67 (dd, J = 7.8, 1.5 Hz, 1H), 5.83 (d, J = 1.8 Hz, 1H), 5.24 – 5.20 
(m, 1H), 4.20 (s, 1H). 13C NMR (126 MHz, CHLOROFORM-D) δ 194.52, 176.52, 155.30, 154.92, 141.97, 137.10, 
133.07, 132.17, 130.74, 130.49, 129.13, 128.30, 125.05, 123.28, 122.42, 120.29, 120.25, 119.00, 117.12, 116.06, 
75.33, 48.17. HRMS-ESI (m/z) calculated for C24H16BrNO5 (M)+: 477.0158, Experimental: M+ = 477.0110. 

3-(2-benzoyl-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5a): Yield 94%; White solid; mp. 
182-184 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.24 (d, J = 7.9 Hz, 1H), 8.02 – 7.90 (m, 3H), 7.67 (t, J = 8.0 
Hz, 1H), 7.56 – 7.41 (m, 5H), 7.03 (t, J = 7.9 Hz, 1H), 6.96 (d, J = 7.7 Hz, 1H), 6.72 – 6.62 (m, 2H), 5.44 (d, J = 6.2 
Hz, 1H), 4.96 (s, 1H), 4.59 (d, J = 6.4 Hz, 1H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.60, 177.03, 156.50, 
156.05, 140.61, 135.27, 133.96, 133.20, 128.90, 128.75, 128.67, 127.22, 125.95, 125.76, 125.41, 123.91, 118.60, 
118.41, 115.63, 111.34, 49.36, 41.67. HRMS-ESI (m/z) calculated for C24H17NO3S (M+H)+: 400.1011, 
Experimental: (M+H)+ = 400.1006. 

3-(2-(4-bromobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5b): Yield 85%; Off-
white solid; mp. 210-212 oC. 1H NMR (500 MHz, DMSO-D6) δ 8.08 (dd, J = 8.0, 1.7 Hz, 1H), 7.99 (s, 1H), 7.93 (d, J 
= 8.2 Hz, 2H), 7.78 (d, J = 8.7 Hz, 1H), 7.67 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 1H), 7.49 (t, J = 7.5 Hz, 1H), 6.93 
(t, J = 8.3 Hz, 1H), 6.83 (d, J = 7.6 Hz, 1H), 6.68 (d, J = 8.2 Hz, 1H), 6.66 (d, J = 5.3 Hz, 1H), 6.46 (t, J = 7.5 Hz, 1H), 
5.23 (d, J = 5.4 Hz, 1H), 5.06 (d, J = 2.0 Hz, 1H). 13C NMR (126 MHz, DMSO-D6) δ 192.89, 176.27, 156.28, 155.80, 
142.99, 134.96, 134.12, 132.29, 131.20, 128.61, 127.99, 127.44, 126.77, 126.13, 125.67, 123.68, 118.99, 117.07, 
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115.14, 110.73, 48.56, 43.03. HRMS-ESI (m/z) calculated for C24H16BrNO3S (M+H)+: 478.0112, Experimental: 
(M+H)+ = 488.0110. 

3-(2-(4-methylbenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5c): Yield 94%; Off-
white solid; mp. 180-182 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.24 (dd, J = 8.0, 1.7 Hz, 1H), 7.93 – 7.87 (m, 
3H), 7.67 (ddd, J = 8.7, 7.1, 1.7 Hz, 1H), 7.48 – 7.34 (m, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.02 (ddd, J = 8.5, 7.2, 1.5 Hz, 
1H), 6.96 (dd, J = 7.8, 1.5 Hz, 1H), 6.72 – 6.62 (m, 2H), 5.42 (ddd, J = 6.4, 2.3, 1.2 Hz, 1H), 4.93 (d, J = 2.1 Hz, 1H), 
4.58 (d, J = 6.4 Hz, 1H), 2.38 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.38, 177.01, 156.50, 156.02, 
144.04, 140.59, 133.92, 132.72, 129.36, 129.02, 128.68, 127.12, 125.99, 125.77, 125.37, 123.94, 118.56, 118.39, 
115.65, 111.56, 49.40, 41.62, 21.76. HRMS-ESI (m/z) calculated for C25H19NO3S (M+H)+: 414.1163, Experimental: 
(M+H)+ = 414.1158. 

3-(2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5d): Yield 95%; Pale-
yellow solid; mp. 182-184 oC.1H NMR (500 MHz, CHLOROFORM-D) δ 8.23 (d, J = 7.8 Hz, 1H), 8.02 (d, J = 8.2 Hz, 
2H), 7.89 (s, 1H), 7.66 (t, J = 8.3 Hz, 1H), 7.42 (dd, J = 20.5, 9.2 Hz, 2H), 7.00 (dd, J = 21.2, 8.8 Hz, 2H), 6.90 (d, J = 
8.1 Hz, 2H), 6.70 – 6.62 (m, 2H), 5.39 (s, 1H), 4.93 (s, 1H), 4.58 (s, 1H), 3.83 (s, 3H). 13C NMR (126 MHz, 
CHLOROFORM-D) δ 192.47, 163.64, 156.49, 155.97, 140.51, 133.93, 131.30, 128.58, 128.11, 127.03, 125.98, 
125.75, 125.38, 123.93, 118.57, 118.40, 115.63, 113.88, 111.80, 55.56, 49.53, 41.56. HRMS-ESI (m/z) calculated 
for C25H19NO4S (M+H)+: 418.1096, Experimental: (M+H)+ = 418.1082. 

7-bromo-3-(2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5e): Yield 
88%; White solid; mp. 180-192 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.35 (d, J = 2.5 Hz, 1H), 8.00 (d, J = 8.7 
Hz, 2H), 7.90 (s, 1H), 7.74 (dd, J = 8.9, 2.5 Hz, 1H), 7.35 (d, J = 8.9 Hz, 1H), 7.05 – 6.99 (m, 1H), 6.99 – 6.95 (m, 
1H), 6.95 – 6.88 (m, 2H), 6.71 – 6.63 (m, 2H), 5.38 (dd, J = 6.6, 2.3 Hz, 1H), 4.88 (d, J = 2.3 Hz, 1H), 4.57 (d, J = 6.5 
Hz, 1H), 3.84 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 192.33, 175.76, 163.68, 156.20, 155.24, 140.38, 
136.91, 131.27, 128.64, 128.42, 128.02, 127.11, 126.30, 125.22, 120.35, 118.85, 118.70, 115.71, 113.89, 111.68, 
55.58, 49.50, 41.26. HRMS-ESI (m/z) calculated for C25H18BrNO4S (M+Na)+:520.0028, Experimental: (M+Na)+ = 
519.0074. 

7-methyl-3-(2-(4-methylbenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5f): Yield 
90%; Light-yellow solid; mp. 198-200 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.35 (d, J = 2.5 Hz, 1H), 8.30 – 
8.22 (m, 2H), 7.86 – 7.82 (m, 1H), 7.72 (dd, J = 8.9, 2.5 Hz, 1H), 7.30 (d, J = 8.9 Hz, 1H), 7.01 – 6.93 (m, 2H), 6.68 
(d, J = 1.9 Hz, 1H), 6.62 (dd, J = 7.9, 1.9 Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H), 5.85 (d, J = 1.8 Hz, 1H), 5.13 (dt, J = 5.5, 
1.5 Hz, 1H), 4.10 (d, J = 5.5 Hz, 1H), 3.86 (s, 3H), 2.20 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.68, 
176.62, 164.05, 155.25, 154.97, 142.54, 136.95, 131.61, 130.12, 128.27, 127.70, 127.16, 125.09, 123.52, 122.71, 
120.27, 118.86, 117.31, 116.37, 114.08, 75.01, 55.59, 48.57, 20.81. HRMS-ESI (m/z) calculated for C26H20BrNO4S 
(M+Na)+: 544.0153, Experimental: (M+Na)+ = 544.0145. 

7-bromo-3-(2-(4-methoxybenzoyl)-6-methyl-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one 
(5g): Yield 86%; Pale-yellow solid; mp. 192-194 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.34 (d, J = 2.5 Hz, 
1H), 7.98 – 7.89 (m, 3H), 7.76 (dd, J = 8.9, 2.4 Hz, 1H), 7.40 (s, 1H), 7.42 – 7.33 (m, 2H), 7.08 – 7.01 (m, 1H), 6.95 
(dd, J = 7.8, 1.5 Hz, 1H), 6.73 – 6.63 (m, 2H), 5.41 (dt, J = 6.6, 1.6 Hz, 1H), 4.84 (d, J = 2.1 Hz, 1H), 4.57 (d, J = 6.6 
Hz, 1H). 13C NMR (126 MHz, CHLOROFORM-D) δ 192.29, 175.78, 156.35, 155.24, 140.43, 139.68, 137.02, 133.44, 
130.30, 129.00, 128.83, 128.38, 127.45, 126.15, 125.13, 120.38, 118.95, 118.80, 115.68, 110.89, 49.33, 41.40. 
HRMS-ESI (m/z) calculated for C24H15BrClNO3S (M+H)+: 511.9723, Experimental: (M+H)+ = 511.9719. 

7-bromo-3-(2-(4-chlorobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5h): Yield 87%; 
Off-white solid; mp. 196-198 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.36 (d, J = 2.5 Hz, 1H), 7.94 – 7.85 (m, 
3H), 7.75 (dd, J = 8.9, 2.4 Hz, 1H), 7.36 (d, J = 8.9 Hz, 1H), 7.23 (d, J = 7.9 Hz, 2H), 7.03 (ddd, J = 8.5, 7.3, 1.5 Hz, 
1H), 6.95 (dd, J = 7.8, 1.5 Hz, 1H), 6.73 – 6.62 (m, 2H), 5.40 (dt, J = 6.5, 1.6 Hz, 1H), 4.88 (d, J = 2.2 Hz, 1H), 4.57 
(d, J = 6.6 Hz, 1H), 2.39 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.21, 175.74, 156.26, 155.24, 144.17, 
140.44, 136.92, 132.59, 129.40, 129.00, 128.75, 128.43, 127.22, 126.31, 125.21, 120.36, 118.86, 118.69, 115.71, 
111.39, 49.36, 41.29, 21.80. HRMS-ESI (m/z) calculated for C25H18BrNO3S (M+H)+: 492.0267, Experimental: 
(M+H)+ = 492.0263. 

7-bromo-3-(2-(4-methylbenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-4H-chromen-4-one (5i): Yield 94%; 
White solid; mp. 192-194 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.02 (d, J = 2.3 Hz, 1H), 7.93 – 7.87 (m, 3H), 
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7.48 (dd, J = 8.6, 2.3 Hz, 1H), 7.36 (d, J = 8.6 Hz, 1H), 7.23 (d, J = 7.9 Hz, 2H), 7.06 – 6.99 (m, 1H), 6.96 (dd, J = 7.8, 
1.4 Hz, 1H), 6.71 – 6.62 (m, 2H), 5.41 (dd, J = 6.6, 2.4 Hz, 1H), 4.94 (d, J = 2.3 Hz, 1H), 4.55 (d, J = 6.4 Hz, 1H), 2.46 
(s, 3H), 2.38 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 193.39, 177.08, 155.89, 154.81, 144.05, 140.56, 
135.40, 135.23, 132.71, 129.37, 129.03, 128.68, 127.10, 125.73, 125.00, 123.59, 118.54, 118.15, 115.61, 111.56, 
49.39, 41.59, 21.79, 21.08. HRMS-ESI (m/z) calculated for C26H21NO3S (M+H)+: 428.1327, Experimental: (M+H)+ 
= 428.1322. 

3-(2-(4-methoxybenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-7-methyl-4H-chromen-4-one (5j): Yield 
95%; White solid; mp. 194-196 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.06 – 7.99 (m, 3H), 7.87 (d, J = 2.7 Hz, 
1H), 7.50 – 7.44 (m, 1H), 7.34 (dd, J = 8.9, 3.9 Hz, 1H), 6.99 (dd, J = 18.5, 7.9 Hz, 2H), 6.90 (dd, J = 8.9, 3.0 Hz, 2H), 
6.70 – 6.62 (m, 2H), 5.40 – 5.35 (m, 1H), 4.94 (d, J = 2.3 Hz, 1H), 4.58 (dt, J = 10.2, 5.7 Hz, 1H), 3.84 (d, J = 2.7 Hz, 
3H), 2.45 (d, J = 2.4 Hz, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 192.54, 177.09, 163.62, 155.82, 154.79, 
140.52, 135.38, 135.20, 131.30, 128.54, 128.14, 126.97, 125.73, 124.97, 123.59, 118.52, 118.13, 115.60, 113.87, 
111.87, 55.55, 49.55, 41.63, 21.05. HRMS-ESI (m/z) calculated for C26H21NO4S (M+H)+: 443.1190, Experimental: 
(M+H)+ = 444.1268. 

3-(2-(4-chlorobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-7-methyl-4H-chromen-4-one (5k): Yield 
90%; Yellow solid; mp. 194-196 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.00 (d, J = 2.3 Hz, 1H), 7.97 – 7.91 
(m, 2H), 7.89 (d, J = 1.1 Hz, 1H), 7.48 (dd, J = 8.6, 2.2 Hz, 1H), 7.46 – 7.36 (m, 2H), 7.35 (d, J = 8.5 Hz, 1H), 7.03 
(ddd, J = 8.4, 7.3, 1.5 Hz, 1H), 6.95 (dd, J = 7.8, 1.5 Hz, 1H), 6.72 – 6.62 (m, 2H), 5.44 – 5.38 (m, 1H), 4.91 (d, J = 
2.2 Hz, 1H), 4.56 (d, J = 6.4 Hz, 1H), 2.46 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) δ 192.52, 177.10, 155.95, 
154.82, 140.58, 139.58, 135.50, 135.31, 133.60, 130.33, 128.96, 128.74, 127.30, 125.57, 124.94, 123.52, 118.63, 
118.16, 115.59, 111.11, 49.38, 41.76, 21.06. HRMS-ESI (m/z) calculated for C25H18ClNO3S (M+H)+: 448.0773, 
Experimental: (M+H)+ = 448.0769. 

3-(2-(4-bromobenzoyl)-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)-7-methyl-4H-chromen-4-one (5l): Yield 89%; 
Off-white solid; mp. 200-202 oC. 1H NMR (500 MHz, CHLOROFORM-D) δ 8.00 (s, 1H), 7.90 – 7.84 (m, 3H), 7.56 
(d, J = 8.2 Hz, 2H), 7.49 (d, J = 8.7 Hz, 1H), 7.35 (d, J = 8.5 Hz, 1H), 7.03 (t, J = 7.7 Hz, 1H), 6.95 (d, J = 7.8 Hz, 1H), 
6.72 – 6.62 (m, 2H), 5.41 (d, J = 6.4 Hz, 1H), 4.90 (s, 1H), 4.55 (d, J = 6.5 Hz, 1H), 2.46 (s, 3H). 13C NMR (126 MHz, 
CHLOROFORM-D) δ 192.66, 177.11, 155.96, 154.81, 140.56, 135.51, 135.33, 133.98, 131.96, 130.44, 128.77, 
128.35, 127.33, 125.56, 124.93, 123.51, 118.64, 118.17, 115.57, 111.04, 49.36, 41.70, 21.09. HRMS-ESI (m/z) 
calculated for C25H18BrNO3S (M+H)+: 492.0268, Experimental: (M+H)+ = 492.0263. 

3-(((2-hydroxyphenyl)amino)methylene)-2-isopropoxychroman-4-one (Int-1): Yield 97%; White solid; mp.  oC. 
1H NMR (500 MHz, DMSO-D6) δ 11.97 (d, J = 12.9 Hz, 1H), 10.28 (s, 1H), 8.04 (d, J = 12.9 Hz, 1H), 7.80 (dd, J = 7.7, 
1.8 Hz, 1H), 7.50 – 7.38 (m, 2H), 7.10 – 7.03 (m, 1H), 6.99 (dd, J = 8.2, 1.0 Hz, 1H), 6.93 (s, 0H), 6.90 (q, J = 2.3 Hz, 
2H), 6.83 (ddd, J = 8.6, 5.5, 3.3 Hz, 1H), 6.00 (s, 1H), 4.05 (h, J = 6.2 Hz, 1H), 1.14 (d, J = 6.1 Hz, 3H), 0.98 (d, J = 
6.2 Hz, 3H). 13C NMR (126 MHz, DMSO-D6) δ 180.50, 180.21, 156.12, 146.57, 144.30, 143.50, 134.63, 128.27, 
126.09, 124.73, 123.32, 122.18, 120.35, 118.46, 116.04, 114.69, 104.28, 99.41, 95.34, 70.11, 23.75, 22.64. 
HRMS-ESI (m/z) calculated for  C19H19NO4 (M+Na)+:  348.1278, Experimental: (M+Na)+ = 348.1273. 

3-(((2-((4-bromobenzyl)oxy)phenyl)amino)methylene)-2-isopropoxychroman-4-one (Int-2):  HRMS-ESI (m/z) 
calculated for  C27H24BrNO5 (M+H)+: 522.0914, Experimental: (M+H)+ = 522.0910. 

1H and 13C NMR spectra
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Figure S1. Single crystal-XRD image of 4a

Figure S2. Single crystal-XRD image of 4a using Mercury software
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Table S1. Single crystal-XRD data of 4a

Molecule code 4a

CCDC number 2484494

Empirical formula C24H17NO4

Formula weight (g/mol.) 383.38

Temperature (K) 300

Wavelength (Å) 0.71073

Crystal system Monoclinic 

Space group P 21/c

Unit cell dimensions A = 20.836(4) Å

B = 7.1335(13) Å 

C = 21.837(5) Å

α = 90o, β = 146.592(5)o, ϒ = 90o 

Volume (Å3) 1787.1(6) 

Density(calculated) (g/cm3) 1.425 

Absorption coefficient (mm-1) 0.098

F(000) 800.0

Crystal size (mm3) 0.0206 x 0.0089 x 0.0219

Theta maximum for data collection 19.6732o

Index ranges -24 ≤ h ≤ 24, -8 ≤ k ≤ 8, -26 ≤ l ≤ 26

Reflections collected 3218

Independent reflections 3218 [R(int) = 0.1864] 

Coverage of independent reflections 99.7%

Absorption correction Multi-scan

Max. and min. Transmission 0.910 and 0.990

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 3218 / 0 / 307

Goodness-of-fit on F2 1.095

Final r indices [i>2sigma(i)] 0.043

R indices (all data) 0.0824

Largest diff. Peak and hole (e.Å-3) 0.219 and -0.190

 Google Drive link for the CIF file of the above table: https://drive.google.com/drive/folders/1t-
gmXgo8gv0lBObNm6fOiGdD3iiw5232?usp=sharing

.cif file: 

f.cif

https://drive.google.com/drive/folders/1t-gmXgo8gv0lBObNm6fOiGdD3iiw5232?usp=sharing
https://drive.google.com/drive/folders/1t-gmXgo8gv0lBObNm6fOiGdD3iiw5232?usp=sharing
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Figure S3. Crude 1H and 13C-NMR of 4a 



S75

Figure S4.1H-1H NOESY experiment of 4a 


