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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 Na,COs;, 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 °C. 'H NMR (500 MHz, CHLOROFORM-D) & 8.27 — 8.21 (m, 3H), 7.87 (s, 1H), 7.66 (td,
J=7.8,1.7Hz, 1H), 7.57 (t,J=7.3 Hz, 1H), 7.49 (t, /= 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, /= 7.8, 1.6 Hz, 1H), 5.96 (d, /= 1.8 Hz, 1H), 5.24 (d, J = 5.0 Hz,
1H), 4.23 (d, J = 5.1 Hz, 1H). 3C NMR (126 MHz, CHLOROFORM-D) & 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 C,,H;;NO, (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 °C. 'H NMR (500 MHz, CHLOROFORM-D) 6 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). 33C NMR (126 MHz, CHLOROFORM-D) 6 194.61, 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 C,4H16BrNO, (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 8.31 — 8.20 (m, 3H), 7.86 (d, J = 1.2 Hz, 1H), 7.66
(ddd, /=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, / = 1.9, 0.8 Hz, 1H), 5.21 (dt, J = 5.3, 1.6 Hz, 1H), 4.23 (d, /= 5.2
Hz, 1H), 3.85 (s, 3H). 13C NMR (126 MHz, CHLOROFORM-D) & 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 C,sH1oNOs (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 °C. 'H NMR (700 MHz, CDCl;) & 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, / = 4.8 Hz, 1H), 7.47 (t, /= 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, CDCl;) § 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 CysH15N,0O7 (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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) 6 194.46, 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 C,5H13CINO, (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 °C. H NMR (500 MHz, CHLOROFORM-D) & 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, /= 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, /= 5.2,
1.5 Hz, 1H), 4.22 (d, J = 5.1 Hz, 1H), 2.40 (s, 3H). 33C NMR (126 MHz, CHLOROFORM-D) 6 194.87, 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 CysHisNO, (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 °C. *H NMR (500 MHz, CHLOROFORM-D) 6 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). 3C NMR (126 MHz, CHLOROFORM-D) 6 193.17, 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 C,5H,5CINOs (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 °C. 'H NMR (500 MHz, DMSO-Dg) 6 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).
13CNMR (126 MHz, DMSO-Dg) § 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 C4H1sBrN,Og (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 °C. *H NMR (500 MHz, CHLOROFORM-D) 6 8.26 —8.18 (m, 3H), 7.81 (d, /= 1.2 Hz,
1H), 7.69 (ddd, /=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, /= 1.7 Hz, 1H), 5.18 (dt, J = 5.2, 1.4 Hz, 1H), 4.24 (d, J = 5.1 Hz, 1H). 3C NMR (126
MHz, CHLOROFORM-D) 6 193.80, 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 Cy4H,5CI,NO, (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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) & 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 CysH;sCINO,; (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 °C. 'H NMR (500 MHz, CHLOROFORM-D) &6 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) 6 194.43, 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 C,4H15Bro,NO, (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 °C. 'H NMR (500 MHz, CHLOROFORM-D) & 8.35 (d, J = 2.5 Hz, 1H), 8.19 — 8.14 (m,
2H), 7.86 —7.82 (m, 1H), 7.74 (dd, /= 8.9, 2.5 Hz, 1H), 7.48 — 7.42 (m, 2H), 7.31 (d, /= 8.9 Hz, 1H), 6.81 (t, /= 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). 3C NMR (126 MHz, CHLOROFORM-D) 6 194.32, 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 C,4H;5BrCINO, (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 °C. 'H NMR (700 MHz, CDCl;) & 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, /= 5.9
Hz, 1H), 4.25 (d, J = 5.9 Hz, 1H), 3.87 (d, J = 4.9 Hz, 3H). 3C NMR (176 MHz, CDCl;) 6§ 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 C,sHisBrNOs (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 °C. 'H NMR (700 MHz, DMSO) & 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, / = 6.2 Hz, 1H), 6.93 (t, /= 6.2 Hz, 2H), 6.79 (t, /= 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). 33C NMR (126 MHz, DMSO-Dy)
6 192.13, 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 Cy5H1;BrN,0; (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  (40):
Yield 80%; Yellow solid; mp. 232-234 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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,/=8.9 Hz, 1H), 6.69 (d, /= 8.8 Hz, 1H), 6.23 (d, J = 4.4 Hz, 1H), 5.95 (d, / = 1.3 Hz, 1H), 4.92 (dt, /= 4.5, 1.5 Hz,
1H). 13C NMR (126 MHz, CHLOROFORM-D) 6 192.94, 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
Cy4H14Br;N,0g (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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, / = 7.9 Hz, 1H), 5.84 (d, / = 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). 3C NMR (126 MHz, CHLOROFORM-D) 6 194.39, 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 C,sH17BrCINO, (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 °C. *H NMR (500 MHz, CHLOROFORM-D) 6 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 (tqg, 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) &§ 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 C,5H,3CINO, (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 °C. 'H NMR (500 MHz, CHLOROFORM-D) 6 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, / = 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, /= 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) & 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 CysHigBrNO, (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 °C. *H NMR (500 MHz, CHLOROFORM-D) 6 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, /= 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, /= 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) & 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 CygH,,:NOs (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 °C. 'H NMR (500 MHz, DMSO-Dg) & 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,
DMSO0-Dg) & 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 CH,0N,07 (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 °C. 'H NMR (500 MHz, CHLOROFORM-D) § 8.17 —8.11 (m, 2H), 7.84 (d, /= 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). 3C NMR (126 MHz, CHLOROFORM-D) & 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 CysHqsBrNOs(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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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, /= 5.1
Hz, 1H), 3.90 (s, 3H), 3.86 (s, 3H). 3C NMR (126 MHz, CHLOROFORM-D) § 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 CygH,1NOg (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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). 3C NMR (126 MHz, CHLOROFORM-D) § 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 C,4H:¢BrNOs (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 8.24 (d, J = 7.9 Hz, 1H), 8.02 — 7.90 (m, 3H), 7.67 (t, /= 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). 3C NMR (126 MHz, CHLOROFORM-D) &§ 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 CyHi;NOs3S (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 °C. 'H NMR (500 MHz, DMSO-Dg) 6 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,/=8.3 Hz, 1H), 6.83 (d, J= 7.6 Hz, 1H), 6.68 (d, /= 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-D¢) 6 192.89, 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 C,4,H16BrNOsS (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 °C. *H NMR (500 MHz, CHLOROFORM-D) 6 8.24 (dd, J = 8.0, 1.7 Hz, 1H), 7.93 — 7.87 (m,
3H), 7.67 (ddd, /= 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, / = 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, / = 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). 3C NMR (126 MHz, CHLOROFORM-D) & 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 C,5H1oNO3S (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 °C.*H NMR (500 MHz, CHLOROFORM-D) & 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). 3C NMR (126 MHz,
CHLOROFORM-D) & 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 C;5H19NO,S (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 °C. *H NMR (500 MHz, CHLOROFORM-D) 6 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, /= 6.5
Hz, 1H), 3.84 (s, 3H). 3C NMR (126 MHz, CHLOROFORM-D) 6§ 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 C,sH,sBrNO,S (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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, / = 1.8 Hz, 1H), 5.13 (dt, /= 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) & 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 C,gH,0BrNO4S
(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 °C. 'H NMR (500 MHz, CHLOROFORM-D) 6 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). 3C NMR (126 MHz, CHLOROFORM-D) § 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 C,4H15sBrCINO3S (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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) & 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 C,sH;sBrNOsS (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 8.02 (d, J = 2.3 Hz, 1H), 7.93 — 7.87 (m, 3H),

S6



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, /= 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). 3C NMR (126 MHz, CHLOROFORM-D) & 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 C,sH,3NO3S (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 °C. *H NMR (500 MHz, CHLOROFORM-D) 6 8.06 — 7.99 (m, 3H), 7.87 (d, /= 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). 3C NMR (126 MHz, CHLOROFORM-D) 6 192.54, 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 C,gH,,:NO,S (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 °C. *H NMR (500 MHz, CHLOROFORM-D) & 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) § 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 C,5H,5CINOsS (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 (51): Yield 89%;
Off-white solid; mp. 200-202 °C. 'H NMR (500 MHz, CHLOROFORM-D) & 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) & 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 C,5H,gBrNO3S (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. °C.
1H NMR (500 MHz, DMSO-Dg) & 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, OH), 6.90 (g, 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). 3C NMR (126 MHz, DMSO-D¢) 6 180.50, 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 CigH1sNO, (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 Cy;H,,BrNOs (M+H)*: 522.0914, Experimental: (M+H)* = 522.0910.

1H and 13C NMMR spectra

S7



WTh
£Th
€25 1
¥TS
56°S
96
59'9 1
59'9
99'9
2991
029 1
0£'9
129
29
€291
€491
649 1
629 1
18'9 1
18'9
2897
£8'9
£€8'9
#8'9
58'9 -
89/
0-WYO40YOTHI ST'L
oL
L
Ev' L
8kL
6bL |
152
95,
£5°¢ ] ﬁ
65°L 1
59
59
99'/ 1
292
89°Z
89°C
8¢
€28
€28
vz'8 |
5T'8
seg”

4a

+6'0

=

6T

61
0z
wqo.ﬁ
T
‘60

Fee'e

0.5

1.0

1.5

0
(o]

.
<

0
s

bE8EF —

£5'SL
3-WY04040THD £8'94
J-WY040¥0OTHD €T°4L
0-WHOJOHOTHD LE'LL

£6'STT 1
S6°9T1
$E'8IT
80°0Z1
£1°220 1
S0°€21
€B'ETT
Lp'SeT A
$9'5ZT |
z8'8zl
0T'621
69°0ET ~
TLIEET
SOpET u\ﬂ
9E'BET
9€'ZHT —

f1 (ppm)

O PST ~
259581

98°LLT —

1661 —

TRTERPRTP e
¥ hia

kg

L et o

uk

|
A} ik

NP W e

e

|

|

"

[T ‘ FETTAIANY
RLLE i e

110

T T
160

190

140

40

120

130

150

170

180

200

1 (ppm)

S8



({4 A
TP
1251
128
s
T8
TS
EC'S
88'S
88'G
599 1
99'9
£9'9
£9°9
0491
049
149
149
€49
€L°9
08'9
08'9
18'9
189
89
€891
€89
€8'9
0-WYO0J0AOTHD ST°4
e
EF'L

Ev'L
L
v L
794
(VA
294
€9°L ™
9L 7]
%92
99°Z -
99°L
9L
19°L ]
89°L
69'L ]
69°L ]
58/
S8'L
118
118
218 ]
€1'8 1
2’8 ]
278 |
+2'8

t

7R

Br

60

60
H(mm.ﬁ

Toe1
6T
10T
“s60
E6'T
160

0.0

2.5 2.0 1.5 1.0

3.0

40 35

4.5

6.0 5.5

6.5

Sz'8k —

[AF T4
J-WYO40dOTHD £8°9L .,Ky
0-WHOJ0¥OTHD €T°LL .w
0-WHO40HOTHD 8E°LL 7

06°S1T
10411
9€'811
z1'oet
1£721
$6'221
9£°E21
#5521
19'62T
£0°621
$90ET |
9£'0€T ~\
9T'ZET 7
80°EET .‘x
ETHET -
£02pT —

f1 (ppm)

89pST ~
#5951

S8'LLT —

T19'b61 —

f1 (ppm)

S9



L9
¥L9
¥L9
649
649
189
189
289
¥8'9
s89
989
989
969
96°9
69
86'9
J-WHO40HOTHD SZ°/L
oL
TFL
L
fa s
WL
EV'L
EP°L
¥o'L

99°L
£9°L
897/
897/

S9°L
99°L 1

i

‘< o

|

4c

98°L

\

ErURY

€28\
€78 1

1

sz'g
§2'8 |
92'8
9z'8
(281
z8”

80T

0T
0°T
WND.N
10°C

AL
F60'T
L2160

Foe

0.5

1.0

1.5

2.5

f1 (ppm)

958 —

B85'SS —

EC°SL N,
T-WIOJ0YOTHD £8°94 ~-

4c

Q-WHO4O¥OTHI C1 4L
Q-WHOJOMOTHD LELL”

L0°HTT
66°STT
98'911
bE'BIT
80°02T
20°Zer |
ﬁN.mNL
P8TETT |
[T

£9°S2T 7
vl i d e
69°0ET \\
19°7TEL
E0°FET -
19261 —

89°HST ~
25°9ST

20H9T —

68°L4T —

99°€6T —

I Niyfe

i

T T T
110

150

170

200

10

120

130

140

160

180

190

210

1 (ppm)

S10



68°E ™
0g’E

W v‘

€'ty

£2°'S
¢N.mw.

£1°9
#I'9 >
96'9 1
£6%9
86'0
€02
¥0'L /.
voe’

€Ay 9zL
9b'L 7]
L
f: A
6ve
65°L
09°2
69°2 ]
ose
1]
LI
08’2
08,
(z'8
87'8
87'8
ze'8
€€8
bE']

e o |

Pl e Pk ol e

4d

=L6'0

60

2001
90z

4
=601
Fos'1
g6

20T
20T

0.0

0.5

2.5 2.0 15

3.0

3.5

50 45

1 (ppm)

5.5

8.0 7.5

8.5

9.5

P8k —

65°95 —

8b°SL A\
€202 §8°9L -

£100D €0°LL
€002 ¢TiL

6¢'0TT 1
CEPIT 4”1
60°91T |-
SSOrT A
LE'BIT /m
[Xaraal
66'€71 V
£6°521 =
eoser ]
yzrozt
8/°0€1 .\
95'TET
£EPET
LTCFT 7
ST'8kT —
OT'#ST 1,
SbosT -

~

OF'#9T —

LLLLT

ST'Z6T —

T T T
130

160

T

190

110

120

140

150

170

180

200

10

f1 (ppm)

S11



6L°0C —

PE8F —

mv.MN./
J-WHO40H0THD 9894 -
0-WHO40¥OTHD 21744 \‘.,«
3-WHO40HOTHD LE 4L

81°911T
RST_V
bESIT o
06221 J_W
6221 |
8L'€TT A
15520
19521 -
08'/21 ¢
61°621

60°0€T bﬁ
1LOET |
£9TET bﬂ
mo.vm&\
£2°0bT \
PTThT

bLPST -
£5°95T =~

16°L4T —

O F6T —

Cl

de

T T T T T T T T
190 180 170 160 150 140 130 120

T
200

10

f1 (ppm)

0r'Z
A%

gb |

12°5
17°5
s
zes
zes
£7's
26's
26'S
z6'S
z6'S
§9'9
59'9
999
999
0L'9
029
29
zr9
€29
vL'9
649
649
08'9
18'0
78'9
789
¥8'9
¥8'9
989

Q-WH04080HD 287 1
8Z°L
0g'L”,
or'L
L]
L
L
L
Ev'L |
59°L
992
19°¢
98°L
8L
£1'8
bi'8
S1'8
S1'8
£2'8
£7'8
s¢'8
sz'8

T Cia s

-

S¢'8

[

= ¥

i

ML“ULM |

£t
HJD.N

T80
0T
Feor
=960
02
s6'0

f1 (ppm)

S12



98’1 —

ot'8t —

L¥'SL
J-WHO40d0THD £8°9L
3-WYO40YOTHD TT°4L
Q-WHOJO¥OTHD LELL”

86°STT
16911
314
L0021
90'Z21
ZrEer
PIETT |

m
(1]
a
o~
8
[

PS6CT .

j=]

@

i

m

]
=S

2S'9ST

S8 LLT —

£8'b6T —

\
4f

|

-

Il

|

b

ud

.

n

f

T
90

T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

T
210

f1 (ppm)

TZC
80t
60t
oSr's
sr's 1t
L1'S
LT'S
LTS
81's
68'S
68'S
4579
659
299
£9°9
+9'9
+9'9
99'9
99'9
J-WYO40¥0THI ST°L
e
e
'L
L _.
vr'L
v
9L
Sk’ i
L
L
8k,
8L

S92
994
£9°L
L9
L9°L Aw
89'L A

69°2 %
sg'L
s8°L b
0z'8
178~
178 7
778
€28
+7'8
v7'8

X

Cl

|
e

—

<t
1e

f1 (ppm)

S13



OCH ST'2
98'E
9Ty
e
a1°'s
o91°'s
LTS
LTS
L1°S
81°'S
z6's
76's
)
659
99
L9
as9
89
o
289
%'
269
269
860 1
669 1

mm‘m;

—

0-WY040YOTHD 5§24
THL
THL |
L |
s |
L *
£HL
€L
brL |
P
phL
99/ 1
9L
9L
190
892
6972 1\

Cl

6924
18/
8L
T8
£2'8 7
€28
¥Z'8"
¥7'8 ]
sZ7'8
sz'8
9z'8
Via:]
178

=00°T

=00'T
20T
=76'0

Tsoz

g0z
00T
00T

0.5

1.0

1.5

2.0

2.5

3.5

4.0

T
5.5

f1 (ppm)

vb'8r —

19:85—

90'5L ",
-WHO0¥OTHD £8'9L \-

Cl

0-WAOHONOTRT T2
0-WHO40HOTHD €722 7

BTHTT
£S7OTT
667911 1
87811
76°121
b8221
9s€et |
987bzl
567621 ~
19521 7/
68°921

6621 %
19°TET \
oTbET

80°EHT —

A

Y

ISHST ~
157981 —

6T +OT —

98°LLT —

L1°E6T —

f1 (ppm)

S14



90-0SWa ST
90-0SWd 9t+'C
90-0SWd S+'¢
90-0SWa Z+H'T
90-0SWa £+
£€0's
£0'S
v0's
v0°S
629
0£'9
0£'9
0£'9
€9
€69
£6'9
+6'9
69
969
169
86'9
6b'L
6bL
05t
0s°s
15
[
€5
bSL
56
95,
95,
1571
1571
8974
6L
09°L
09°L
T L
9L
8L
6L L
[ YAV S
6L°L
08°L
08
18'£
8L
€8/~
ege
162
162
6L ]
s
[A%E
718 |
€1 |
bT'8
b8
51’8
918
oT'g

fram——

—_—

L1'8

Br

4ah

4.5

T
5.0
f1 (ppm)

55

T
6.0

90-0SWQA LZ%F
90-0SWA £+
9Q-0SWA 09°v

90-0SWA LL b |

—20:0040 £ozt

9d-0SWa 0TSt \
90-0SWQA £Z7°6F 7
8TCS -

0€'18 —

LPPIT Y
8T'61T
LT'TeT
18°€2T
L1421
21821
SCOET
TCTET
89°EET
£1°9¢T
LELET
€9°LET
8LLET

88t —

¢9'esT —

EL'66T ~
01’7191

+0'¢8T —

LP'86T —

Br

4h

T
190

200

210

f1 (ppm)

S15



OZH T2
£Th
[Za Al

PR |

s
8r's
8IS
61°S
61°S
z6'S
z6'S
859
099
8,9
679
08'9
089
58'9
989
J-WYO40¥0THD ST°¢
VL
23993
b4
[
(e
SHL
SH'L
95/
IV
8k
86
[
[ |
9
89
692 1
69°L 7
697
(AR ]
10~
08'L
1827
078
128
z2'8
78|
£2'8
¥Z'8 "
[24:

Cl

4i

=10°T

=T0°T
Wwwm.o
880

Fese
860
=00'T

0.5 0.0

1.0

15

2.5

A
~

2
<

o

T
5.0 4.

T
5.5

6.0

1 (ppm)

S1'8b —

£E°SL
1-WHOJOYOTHD 58'94
T-WHOH0¥OTHD TTLL 7
1-WYO40¥0THD 9822

64911
£TLIT
0F"8TT
022z
85°Z¢CT
TLecT A
LEFCT
19°5¢T
s9°szr ~&
L2°6LT ¥a
ze6et u‘ﬁ
£9°0€T 7
EE'TET g\ﬁ
9Z'VET
bS0bT \\ﬁ
19°ZbT -
05°bST ~
€5°95T

€841 —

08e6T —

Cl

4

il o 4

3

f1 (ppm)

S16



OCH ST'Z —
e —

LA 2
A 4 7

LTS
81'G |
8T1°S 1|
81's
61'5
61'5
S6'S
S6'S |
£5'97L
85'9 1
99
L9
8.9
649
@9
a-Wodou0HD 687
o€~k
1€/
e %
L
'L
L
YL ﬁ
bt
YhL
(9L
89°¢
89°¢
z8'L
28
£1'8
v1'8
ST'8
S1'8
£7'8
£7'8
4]
s7'8

Cl

20T

260

£96°0
w260
880

661
Fs6'
7960
=660

=102
560

15 1.0 05 0.0

2.0

25

4.0

4.5

5.0

55

6.0

88’1z —

8Z7°8% —

T€'6L
J-WYO40YOTHD 98°9L )

Gl

4j

U-WHO40d0THI TTZL 7/
0-WYO40YOTHD 9€°22 7

§5°9T1
90°LT1
£E7811
L67TZ1
§L7TeT
LLETT
8EHTT
§§°5e1
#9752
TE6CT
£E7°621
99°6¢1
8P TET .ﬂ\‘\\
9T"PET -
96°CHT ~—
96'tHT

f1 (ppm)

SPHST ~—
1579ST —

08241

PEPET

f1 (ppm)

S17



s
59
P15
PI'S
PI'S
ST'S
ST'S
ST'S
185
18's
18'S
79'9
$9'9
59'9
b9
(728
5L'97
9£°9
99
L9
O-WHO40¥0THD 6%
VA a\
6L
1576
8547
8572
65°L
cw.&
094
69°/ 4
69°L
T
10t ]
641 ]
6LL
90'8
90'8 ]
2081
20°8 |
80'8 |
60'8
6781
oe'gd

=y

oo, NS

Br

o

1
4k

Br

=0T

6T
10z

fle60
0C
Mmm.o
Z0'T
7E0'T
/980

1.0 0.5

15

=
o«

i
m

=4
<

50 45
f1 (ppm)

5.5

80°8% —

9€'SL
0-WH00YOTHD 66'9L -
0-WAOHOHOTHD 52 -
Q-WHOOYOTHD 054 -

69°STT
¥8oTT &
68°811
SL°6TT fa
bE0ZT A
LTI
vTEel —
8621 M
£1°821
10°621 %
0£°0€T 7|
scoer
ZIZET )
66°2€1 7
E0°LET |
6471 -
L6°5ST ~,
4104

657941 -

EPPET —

Br

Fad o
T

o
2
o
ak

T T T T T T T
190 180 170 160 150 140 130

T
200

f1 (ppm)

S18



[ 4
(244

125
12°6 1
12's
7Ts
TTs
TS
€8s
£8°6 |
599
599
£9'0
£9'9
69°9 1
69°9
049
049 1
7297
79
649
189k
€8'9
897
Q-WHO40HOTHD §Z°2
0£°L
ZEL”
bbL )
Sb'2
bt %
%L
£2°L
€20
sLL
see
¥8'L
$8'L
o1'8
91'8
418
£1°8
)
se'8

—

/

e

J

|

0.0

Cl

Z=f o
T

|
4

Br

||

Il

4/9670
16°0

i3
26T

860
6T
/160
=€6'0

00z
€60

05

1.0

1.5

3.0

T
5.5 5.0 4.5 4.0

6.0

L1°8F —

SESL N
0-WYOJOYOTHD £8°9L -

J-WYO40HOTHD 21°4L -]
Q-WYO40YOTHD 8E°£L 7

f1 (ppm)

ZOST )
607411

66°8TT
61°02T
0E'02T ¥

THTTT A
0E°E7T
€0'ser
iy A0
ez
£5°0€T )
99°0€T L\m
vozeT i
80°2€T
1E0PT |

26°THT

T6'PST
82'551 7

28°9LT —

ZEB6T —

A o

Br

WAl o b R WA

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90

T
200

T
210

f1 (ppm)

S19



S8'E
98'c
/8
[l
ST
9z
0z's
175 ;
98°'S
98's
£9'9
899
899
29 7ﬁ
£°9
[ZAC]
SL'9
08'9
18°9 ﬁ
78'9 1
#8'9 1
58'9
989
96°9 |
£6'9 m
86'9
€102 9T°£
:.mu.w
43
gee’
wLL
mEW
SLL
o8t
og's !
28
¥Z'8 |
S8
9z'8
LE8
LE8

Br

0/

=10°e

=16°0

=780

=160

10°T
11
F10'T
'S0°T
6T
/80

=16°0
{80
FE8'T
€80

0.0

0.5

1.0

1.5

3.0

35

4.5

5.0

5.5

T
6.0

f1 (ppm)

Ob'8r —

2856 —

86'%L
€000 £8'94 -
€200 50°2¢ T
€102 €T 4L

66°ETT /
00911 /,r
G8'9TT N
88T~
Teoer —

v0'zel %

ezt
10°521 Uk
60°221 ,m
17'821
8b°0ET ﬁ?
z51€1 \a
es'oct
st

£8'55T
81°651

86'€9T —

6F'9LT —

Ts°e6T —

HN
4m

Br

T T T T T T T T
190 180 170 160 150 140 130 120

T
200

'10

f1 (ppm)

S20



0OSWQa 9%°C

8.’¢ v.

6L°E

20's V.

€0°S

S09
6v°9 |
89
6499
089
69 ;hk.
£6°9
¥6°9
Q-WIOdOYOTHD 92°£L ~_
eC:L "
0EL M
e
SHL
Ly L
1672
75t
vSL
69°L
69°L
0Lt
£2°8
$2'8°

Br

4n

=760

E16°0
=081

=£8'0
10T
S0z
e8'1

0.0

15

=
gl

0
~

<
+

55 50 45

6.0

OSWQ 0£°6€
0SWA 28°6€
OSWQ ¥6°6€
0SWA 90°0b
OSWA 8T°0F -
0SWA 62°0F </
OSWQ T#°0b *
ET'8F —

P985

(TN
0-WHOJOUOTHD SL LA

J-WHO40d0THD E6°£L
J-WdO40d0THD TT°84

f1 (ppm)

$5°601
9ZHIT ~
95°pT1 %
z6'S11f
60811
85°0Z1 \
19221 %
9gbzl I
sgrser
SPIEL Y/
ETZET
80°ZkT 7
98'/bT ~

PLPST
81°68T 7

STHIT —

B859LT —

£1°26T —

f1 (ppm)

S21



16
w6y
6’
[4n4
w6y
£6'F
56°S
S6°S
56°S
9
£2°9
69°9
049
LT°L
81's

J-WHO40HOTHD Se°L

24
8et
6EL
o't
Sb'L
o't
8t'L
6t
6t°L |
052
15721
€572 1
.5t
st
157N

L

o

Br

65°L
65,7
20'8

708
£0'8 -
+0'8
+0'8
$0'8 |
¥1'8

srg”

66'0
10T

1.0

1.5

25

3.0

4.0

4.5

5.0

5.5

f1 (ppm)

[A- 4 -

95°5L
0-WHOH0YOTHD bE L -

J-WdOJOJOTHI bv L
O-WYO40¥OTHD L7427

1£°60T
08°FIT L
0T°9TT A

TETTT |
SLPET ¢
68'£2T 1\
PEGEI
09°0€T ~*
vLTIET T
grzer
czeerdf
STzt

LOPST —

195941 —

bE'T6T —

o

Br

20

90

f1 (ppm)

S22



0c'e—

80°F -
60t De

ST'S
aT's \

oT's
o1°5 ~
116
LT57
8
a5

15°91
659
o0 -t
€99 W
$9'9
0-WHOJOHOTHD §2°2
1eL /m
CEL—
SbL -
9bs .;.
ob° L |
YA
8t/
8L ]
st
vLL
st
see
ve'L |
vE'L ]
818
81’8
61°8
618
07’8
07’8
SE'8
9e'g

e

A

=00°¢

CHy
cl

|
|

FE0'T

Br
1

0T

T
6'T

5101
ooz
/00T

=00'T

oe
L6°0

0.0

1.0

15

2.5

3.0

3.5

T T
5.5 5.0 4.5 4.0

T
6.0

840z —

ST'8y —

62°5L
0-WHO40¥OTHD 98'9L -
0-WHO40¥OTHD TT°2L 7
Q-WHOJOUOTHD £E7¢L

ZE9TT
by LTT
L6811 4
627021 |
T0°€et
Vraza! %
ENTARN
b LZT N
8781
oz6et \i
zeoet
69°0€T u_‘ﬁ
cozen
90°Z€1 |
|
€07THT -+
8676ST "
82551~

f1 (ppm)

657941 —

6C¥ET —

CH,
cl

o

w
4p

Ll

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

‘10

f1 (ppm)

S23



W'e
T
SH'T |
9b°Z
8v'c 7
6+'C
1247
Ty
£2'
¥Z'p |
81's
61°S
0Z's
£2°S
186 k.
88'S
16'S
$9°9
59'9
99'9

0L'9 ﬁ
129
[
29
809 1
089 |
089
1879
289 1
£89
€89 W
+8'9
9819 “
Q-WHOJOHOTHD §T°L
6zt
0g'L ﬁ
1€
zeL
st
s
Sl
9t's
9/
e
8bs
18
28
664
008
818
618
07’8
178
b
€78

-

=

Cl

4q

Fooe

ot

Feot

0T
0T
6T

60
Feoe

Ts60
Foot
€07

0.0

0.5

1.5 1.0

2.0

35

4.0

T
4.5

5.0

5.5

6.0

7.0

7.5

8.0

85

9.0

901 —

60°8F —

65°5L
a-WYO40¥OTHD 88'9L f
Q-WYO40¥O0THD ETLL
J-WHO40¥0THD 8E°2Z 7

785171
v6'91T

60'8IT
S0°0ZT
vzzel //
£2zel
[Tty

4N T \
91621
89°0€T

£97CET Y
THSET x

f1 (ppm)

65°SET
12001
STerl
ES7PST ~
£8°bST

06°LLT —

8Ep6T —

Cl

4q

i WWWJW

¢

I

T T T T T T
190 180 170 160 150 140

T
200

210

f1 (ppm)

S24



OCH $T°2
St°C
1
[ 4
61'S
61’
0z's
07's
07's
TS
85
88's
88’
88's
599
599
99'9
199
029
029
129
o
29
€L'9
€091
e |
08'9
189
18'9
89

789

:

£8°9

£8'9 -

a-woHouoTHD §87 1
O£\
TEL
o T
e
srzif
6b'L
9L ]
9L
£9°2
£9°7
¥9'L
28
-4
008
00°'8
008
008
118
zrs
zrs
£1°8
¥I'8

——

A

Br

——

ot

15 1.0 0.5 0.0

2.0

25

3.0

T T
5.5 5.0 4.5 4.0

T
6.0

f1 (ppm)

80°1Z —

82’8y —

85°SL
0-WHO0JOHOTHD 88'9L ~\
O-WHO40d0THD £T°4L 7
J-WYO40HOTHD 6€°LL 7

8°STT
567911

017811

807021 1
9T'TeTT
[YArdaty
THECT
€8l
S0°6ZT |

£9°0€T _fr

9L°0€1
91°ZEl %
90°€€T —
£v'SET T
09°SET
ET°EPT —

ESHST
$8PST 7

C6TLLT —

65%61 —

Br

4r

f1 (ppm)

S25



T4
og'c
1Zy
wy
61°S
61'S
61'S
0z's
0T's
0z's
1Zs
st
06'S
06'S
599
599
99'9
£9°9
129
129
[7A-R 3
)
veo
v2'9
6479
64°9
189
189
<53 |
z8'9
589
589
98'9
o f
96'9
16'9 7
860 1
86'9 1

0-WAO40YOTHD ST°L W
0L
zEL
9L JW
9

8t

8vs
€8¢
€80~

20'8

2087

z0'8

708

78

87’8

628

62'8

=00°€

Fgo1

0T
1

0T
/Mo.ﬁ
1
801

Fo01

Te0T
proe

T T T T T T
5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)

T
6.0

Q01—

658y —

8568 —

8Z'SL N,
Q-WHO40YOTHD £8'92 ~*
Q-WHO40HOTHD T1°4L
J-WYO40¥OTHD BE2L -

L07pTT
06°STT 1
18°9TT 4
60°8T1
S0°02T
(67121 )
66221
B°€2T |
S8'%2T =
Tzl —
12081 ~
zo'1e1 <
vE'SET T
6¥°SET
99°2HT —

E5°bST ~,
£8°bST 7

00°%9T —

L6°LLT —

89761 —

L

Lot le ot 4

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S26



ey
90-0SWQ Sb'Z |
90-0SWQ 92 -
90-0SWQ 9b'Z -
90-0SWQ 9¥'
90-0SWa £b'2

£8°E —

9C'8
9¢'8
T8

4670

Fere
Fgoz

8T
faon
0

T
Fsoe

T T
55 5.0 4.5 4.0 3.5 3.0 25
f1 (ppm)

T
6.0

01T —
90-0SWA Z§'6€
90-0SWQ 89'6€

90-0SWQ S8'6€
90-0SWa 200

9Q-0SWQ SE0F ]
9Q-0SWa 25°0b
06°Lb —

2298 —

L19L—

8601 1
0EPTT L
08'$11 |
SZ'9LT Ak
18'811 ~
Lp7TT
61zt —
69471 \\
55°9z1
I8'1El -7
PI'EET /7
Z0°5€T ﬁ‘
PEOET Iy
To°Tet
52'8p1

£9°BST ~
6L%ST

8EWIT —

PTLLT —

$ST6T —

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S27



16°€7
8T+ |
610 |
7Ts |
2TS
22's
€25
£2°5
£2°S
68'S
85|
06'S
065 1
99'9
99'9
1991
£9°91
n@mdﬁ
129
1299
249
ewoyf
€49
$2°9
L9 o
189
189 F
7891
789 ¢
a-Wyo40¥0THd EE7
oL
mNnuw
8z'L
8T,

mﬂmLT
[
|

LEL J
LS'L u
85,

€9/
¥9'L
+9°/
597}
59741
99'2
b8z ]
8
€18
18 |
+1'8 |
518
srgd

Br

0.(

0.5

1.0

15

2.0

2.5

=
[

Ly
~

3 =00'¢ | o
] :
- =860

4.5

T
5.0
f1 (ppm)

5.5

T TZ6°0

6.0

£E°8y —

90°85 —

65°SL
J-WHO40HOTHD §8'9Z ~\

J-WHOJ0dOTHI THZL ™/
Q-WYO040UOTHD 9€7°£L ~

LEHOT —
b8STT
667911 |
08'611
ST°021 A
e1°Zel w
822LT 7,
9g vzl ﬁ
StEel ‘\‘

£0°621 -
29°0€T
£L°0€1

8T°CET r
LO0°EET L;_ﬁ
[A%4 40

6+° 151 —
0" vST —
STLST—

£9°LL1 —

SSTPET —

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S28



98'¢
06'e
1y
[4a4
1S
s
s
s
£T°S
€25
06'S
06°S
16'S
16°S 1
5991
999
£9°9 1
£9°9
L9
T£9
£L°9
€491
+L9
+L9
64°9
089
1891
189
789
289
£89 1
589
589
£8°9
£89 1
969
£6°9
£6'9
869 1
66'9
66'9
Q-WYO4QUOTHD ST°L
STLA
9T LA

i e

£TLA
beL J/f
QE° L=
854
65°L *
S8°L
58°L 7
£2°8
£2°8
8T8
67°8
628

og'8 4

8T
0°E
FL6°0

F56°0

=460

4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0

T
4.5

5.0

f1 (ppm)

5.5

7.0

£9°8y —

85'55 -
50'95 -

€6
0-WHO4OHOTHD 98'9Z "\
0-WYO40HOHD 1122 7
0-WHO40HOHD £€°24

£5°H0T —
L0°HTT A
Z6°STI /
ICEIR
247611
60°021 =
oozel -
ezl 7
vevzr 4
zecer f
0£°0€1
19°1e1

S9°CTHT —

P 1ST —
EPHPST —
orT°LST —

10°¥9T —

89°LLT —

99°€6T —

dv

|

l

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S29



02
7z'5 |
77’5 1
€25 1
785
£8°5 |
99'9

899
899 1
699 1
049 1
1291
129 |
149 1
€9 1
€29 1
6079 1

g9y

08'9 1
189 1
189
189
z8'9
289
€89 -
Q-WYO0d40¥OTHD mmm \

ZEL /

99'9 f

—

EELT

se'g !

90T

T0'T

60
3
b1z

407
e

0T
Noe
2860

L18y —

£E°5L
J-WYOJOYOTHD S8°9L ~\-
J-WHO40HOTHD 0T 2L
0-WY040¥OTHD SELL

£ )
a 90°91T |
o (49041 V
- 00°6TT 7
577021
62°02T |
Trzel /M
87°€71 ~-
50°521 —
0£8zl
E1°6CT g\
6570ET
(A
LTZET .?1
£0°€ET |
0T"ZET _,R
L6 THT -
26T~
0£°551 7

257941 —

2561 —

Br

HN
4w

HO'

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S30



0ZH 99T —

a5’ V.

09

96y —

£b's
bb's
+9'9
999
199
699
09
569
1679
TOL
€0
oL

O-WH040d01HD S22 —
VL
vhL
ob's
15¢
e
997,
9t
69°L
1672
66°¢
108
€28
s

e —n]

Ezoz
0’1
1T

P:.m

T
F8re
L.NcA

f1 (ppm)

90-0SWa Sb'Z 7
90-0SWQ 9b'Z
90-0SWa 9b'2
90-0SWa 9¥'Z
90-0SWa £b'Z

50°s
90°s
£z's
s
5b'9
99 |
869 |
999 1
199
1991
69°9
€89
»8°9
z6'9 "
€697
569 7
8bL
667
152
19°2 7
192
€9
9972
89°/
877 ]
6Lt
8¢
6L
b6
66
108
20'8
60'8
60'8

(ami s o

R

i

1

Br

001
260

20T
Hﬁhﬂq
T

Tt

H\co.ﬁ
6'0
0
Feo'T
e
60
60

1.0 0.5 0.0

1.5

T
4.5

f1 (ppm)

S31



90-0SWQ 8F'6€ |
90-0SWQa +9'6€
50-0SWQa 18'6€ ~|

ST oonC so ot
90-0SWQ ST'0k
50-05Wa 1€°0% )
50-05Wa wv.DJ,ﬁ
mo,ml
95'8p

££°0TT 7
PI'STT
L0°LTT
66811
89°€21 .
£9'52T +‘
£1°921 1
Pra g
LTl
66°£21
19'821 ~&
0T TET ~
67ZET 77
arper s
96°bET -
66761 —

08'55T
8z9sT ~

LT9LT —

687¢6T —

HN
o]

Br

Sh

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

UCH 7Y L
8671
£5%
65t |
£6°) 1
b6 |
4G
55 ]
1576 1
s
zs
s
EP°S
S99
S9'9 1
999 1
/99 4l

89'9
89'9 1
0£'9 1
0£9 1
56
96'9
169 1
269 1
002

20°L
20°/
204
[
[z |

0-WYO40UOTHD §2°2

or'L
s
'L
[
'L
£v°L ]
oL
[
Sb'L-
'L
9%/ |
99°/
99°/
£9'L
19°L
89°/
68'2
06°L
16'£ Y
16°2

T ——

T e —

€78~
€287
vzg
sz'g

0.0

1.5 1.0 0.5

2.0

3.0

T
5.0 4.5
f1 (ppm)

5.5

T
6.0

S32



9L 1E—

o9 —

ot'6t —

J-WHO40H0THD £8'9Z ~
J-WHO4OHOTHD ZT°LL 7

0-WHO40HOTHD L7427

95 T11 1
59°STT 7
6E°8TT 1
95811 1
b6'€21 |
LE°5TT 1
L2521
66521
ereen
89821
20621 -
95621 .
TLRET S
Z6°E€T

65°06T —
VOBYT —

=

C079ST ~
05°9ST ~

TOLLT —

8£'e6T —

5¢

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100

T
210

f1 (ppm)

L9 TP

9E'6r —

J-WH040d0OTHD 88°9L ~
3-WYO40H0THD ¥T°LL —F

0-WY040¥OTHD 6£74L

PETIT
£9°STT |
15811 J,ﬁ,
09811
16°€21 A,xﬁ
1t°5e1

susz
56521 &
tTLen -,
rose1

se8zt ;\%

i}

06°821
ozEEl
1

50°95T ~,_
05951

E0°LLT —

09'€6T —

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100

T
210

1 (ppm)

S33



£8°E —

85y —

€6y —

BEG —

£9°9 \
599 1
£9°9

69°9 4
06°9

16°9
269
86°9

102 ~%
0L

0-WYO40¥OTHD 524~
6€LF
(A mﬁ
L]
StL
592
397
89°L
68°2 ]
108
£0'8
zz'8
rzg-

Fog1
JTET
e

H/wc.w
5660
/8L0
FE6'T
JT6°0

2.0 15 1.0 05 0.0

25

3.0

35

4.0

5.0 45
f1 (ppm)

5.5

98" —

£5°'6Y —

958’88 —

J-WHO40d0OTHD £8°94
J-WHO40dOTHD ET'LL 7
J-WHO40HOTHD 8724

08°111 7
88°ETT 1
£9°STT 1
0811 7
£S°8TT |
£6°€2T 1
8e"szl J,,_r
547521
86'52T |
£0°£21 ~k
rrsel
85°821
0£°TET \w.
€6°€ET 7
157061 —

£6°65T ~
67951~

¥97€9T —

¥O'LLT —

LPE6T —

10

20

T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S34



PE
5%
85'% 1
8%
88|
L£5 1
1651
8€'5 1
8€°5
$99 L
99'9 1
2991l
69'9 1
06'9 1
169 |
16°9 1
269 1
969
96'9
86'9 1
86'0
00°Z
othw
204
€0, )W
£07L
0-WHO40UOTHD SZ'£
YL
o’
€L
bl
seedt
orL
06'L
66°L \\.
108
se'g
serg

=10°T

20T

=0T
=960
50z

0.5

3.0 25 2.0 15 1.0

3.5

T
5.5 5.0 45
f1 (ppm)

T
6.0

6.5

9.5 9.0 8.5 8.0 7.5

T
10.0

10.5

0.0

9’1

0s'ev —

85'SS —

0-WHO40¥0THD £8°9L

0-WHO40O TR eTTr
0-WHO40HOTHD €722

mo.:T
68°ETT )/
12811 4
0£78TT
58811 //.
SE°02T ~
£alTa 8N
07921 —
Tren

208zt
7871
9821
fratal
16'9€1 Q‘
8701

=

——

T GST ~
0Z'951 -

89°€9T —

QLAY

EE°T6T —

f1 (ppm)

S35



0z —

98¢
0T
1%y
zrs |
sl
£1°S JH
£1°S
P15
PI°5
5857
$8'6 1
w@mdﬁ
85°9 1
199 1
199 |
£9'9
£9'9 1
19'9 7
89'9 4
S6'9 7
56'9 1
96'9 7 W
16'9 4
&9
86'9
0-WY040Y0THI T4\
6L F
e
1L
(474 Vx
€L &
€
¥8'L
¥8L
vz8
¥z'8
sz'g
9z'g
92’8
Se'8
9’8

.

o

HN

5f

€8T
0T

L6°0

60
01
16°0
20z
560
10T

00T

70T
460

0.0

1.0

1.5

2.5

3.0

4.0

4.5

5.0

5.5

6.0

f1 (ppm)

18°0¢ —

L5°8F —

65'SS —

T0°SL A
3-WY0404¥0THD 88'94 ﬂr

Br

5f

3-WY040¥0THI ET =
0-WHOJO¥OTHD 8E™LL

mo.wz,
LE°9TT /
TELTT L
98'811 |
L2021~
Teeel

[ s
60°521
o1 L1

L675ST ~
szs61 7

SOPOT —

29°9LT —

89°€61 —

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

T
210

f1 (ppm)

S36



95
15
PP
S8y |
ov's |
0v'S |
TH'S |
'S |
'S |
7S |
59'9 1
599 1
99'9 |
299 1
899 1
899 |
699 |
699 1
149
¥6'9
69
56'9
969 1
20°L
€07/ 1
b0Z |
507
90°£ 7

0-WYOJOYOTHD S22
Ses
1571 7

6e" L

6E'/
bz ¥

ob'L
¥LL

SLL-
9L
1874
06°L ]
16°2 ]
16°2 ]
z6
z6°L ]
96°L

T

|
W

¥E'8
seg

Br

U

FE0'T

Fgoz
/960
160
76’1
0°
=660
Fore

=L6°0

0.(

1.0 0.5

1.5

25

3.0

1
0

2
T

T
5.0 45
f1 (ppm)

5.5

6.0

oF' Ty —

£e'er —

0-WHO30YOTHD £8°9L
J-WHO40¥OTHI TI'LL 7
0-WHO40H0THD BE'£L 7

68011
89°ST1 7
08'8TT |
56311 J,,_/
8e071 é
E1°52T 1
S1°921 ,/
sbszt

ae871 %
€881 M\ﬁ
00621/
0E"0ET
PLEET 7
eozer |
89°6E1
£L°0bT

s

bE'SST ~
SE'951 7

8L°SLT —

62261 —

Br

kb

L

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S37



652 1
95't
85t
88t |
88y
6E'S
0t 1
0r'S 1
'S
'S
'S
+9'9
99
599
99'9
299
199
899
699
09
0£9
56'9 1
569 1
969 1
96'9 1
107 |
102 |
20741
€074
€074
bO°L 1
b0°L 1
Tl
bT LA

Q-WHOJONOTHD SZ£ |
SE/A
LE°LA
beLn
o
CYR
ors|l
VEYR

8¢ T

——

8g'/
68, -
iy
Gt

sE8 -
oeg

Br

b a0t

Ferz
Z0'T
01
21T
+20'T

F00'T
Foze

1.0

1.5

2.0

2.5

3.0

35

T T
5.5 5.0

T
6.0

7.0

7.5

8.5

9.0

f1 (ppm)

081z —

6T TF

96t —

J-WHO40¥0THD 88794
J-WHOH4O¥OTHD ET°LL
J-WHO40H0THD 8€°4L

mm.:H
ﬂm.mﬁﬁ /
69817
98811 ,ﬁ
9€°0eT
1Z°sz1 V
1€°921 /
zzLer
€821 -
segeL
00°621 g_u
k621 |
65°Z€T 7
76951 7/
P ObT ,\
(1t
HZ°SST
97'95T

LS

TCE6T —

o]

\
Sh

o]
o]

Br

iy

T

20

T T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

210

f1 (ppm)

S38



8E'T ~
'z

vm.v.v
95~
¥o'r
be'y

TH'S

w's
£9'9
$9'9
59'9
£9°9
89'9 |
69'9
569
56'9 -
16'9 7]
169
00°£ |
102 u
20'L
$0°L
$0°2 4
zeL
¥T'L |

0-WH040Y0THD §2°2
SEL ]
og's
e
stz
6t ]
05z}
88 |
06 |
z5°¢ |

\
s
ZF'S 7]

:

108 %
z08

76T
00

L0z
60
60

01T

+56°0
10T

F90°E
*96°0

0.0

801~
6412

1.0

1.5

o
[~ 65Ty —

6E'6Y —

35

J-WHO40U0THD £8°9£
0-WYHO40UOTHD £T°2L
3-WY040¥0THD 8E72L

4.0

4.5

5.0

95 TTT
19°STT 4
ST°811 //
#5811 ./,r
65°€21 ,f
00°521
£4°6ZT /ﬁ
o1 £Z1 ~
89821 -F
€0°621
i

f1 (ppm)

T
55

6.0

L£7621 %
o TL°TET
= mm.mmi_
ov'seT If
i 9s°0p1 4/
r~ SO°pHT -
I8'PST
68551~

80°LLT —

6£7€6T —

™

Y Yy

bl Ll

T T T T
190 180 170 160

T
200

T
210

f1 (ppm)

S39



St
S'C

£8°€
pe-L
e
95"
5%
85'p |
65"
09t 7
P6'b
¥6'y
LE'S
8E'S
8e'5 7
£9°9
mu.L
99'9 4
89'9 9
6879 1
069 ﬁ
16'9
269
1697
86'9 %ﬂ
002 r
zoe il
Q-WHO40YOTHD §2°£ ']
zeL ]
€€
veL]
ses]
[TV
o'z
8bL ]
8k,
o8°,
184 ]
00'8 4
208
v0'g!

——

Feoe

T
2.0

T
0.0

0.5

SO°TE—

1.0

1.5

€'y — =

SS'6b —

25

§9§°88 —

3.0

35

J-WHO40¥0THD 88°9L

o

0-WYO40¥0THD ET°LL 7
Q-WYO4040THD 8E'£L 7

4.5

5.0

f1 (ppm)

L8111 1
L87ETT A

55

om.m:f
ET°8TT %
zS8TT
65°ETT
L6 -
L £4°621

£6°921 7
|“ ¥1°8¢1 \_\.ﬁ\.
57821 1/
0E°TET 7
S 0T°GET 7|
8E°GET L\

25701

=

647651 ~
78651~

99T —

60°4LLT —

¥5°261 —

T T T T T T T T
190 180 170 160 150 140 130 120

T
200

T
210

f1 (ppm)

S40



9T
95
5%
06'%
16
or's
oF's
or's
s
s
s
'S
'S
$9'9
$9'9
99'9
29'9
19'9
19'9
89'9
89'9
0L'9
049
¥6'9
S6'9
96'9 |
96'9 1
1041
20 1
€04 1
£0° 1
£0°L Y
$0°L |
S0

0-WHO40HOTHD §T°4
YEL
9g'L 1
8L
87/
6574
oF'L Y
oL
5L
s
8L )w

k'L ~*
o5z
68°L
e
€6
€672
v6'L
6L
6L
00’8
00’8

Cl

Lgoz
10°T
01

Z0°T
MMG‘N

T0°T

0T
MNﬂ T

T0°T

T
5.0 4.5

f1 (ppm)

5.5

6.0

90°1Z —

9Ly —

8e6r —

0-WHO040d0THD 98'92
3-WHO40UOTHD TH'LL 7
0-WHO40¥OTHD LE'2L 7

TTTTT A
65°GT1 /
91°811 #,
£9°8T1 Jfﬁ
z5°€z1

b6 T ,V
£57sTT |
I\
27821 -
96821
£E0ET \s
09°EET g;\
€581 F
05SET
85°6ET \
85061

Z8PST ~
§6°55T

0T°4Lt1 —

25261 —

"

L

W

L

T T T T T T
190 180 170 160 150 140

T
200

T
210

f1 (ppm)

S41



9T —

PSH
95p

06 —

s~
s
$9'9
999
199
89'9
09

¥6°9
969 %
20, V

0L
soz/

Q-WHO4ONOTHD ST'£
vEL
95z |
8b'L
0L
s
s
s'L
8L
e8¢ |
00°8

I

Br

51

Lorz
JE0T

EFRO'T

00T
N
Z0°T
HKND.N
FEI'E
=00°T

60°12 —

1.0

1.5

LR 0L TH —

9g'6k —

30 25

35

J-WHO40¥0THD £8°9L 1
J-WHO40¥0THD ET°LL \v
|N J-WHO40d0THD 8E™LL

4.5

5.0

PO'TIT |
£5°STT 7
L1811 1
O'8TT )
15eer
£6°bT1
95°621 |
£€°£2T
n SE'8TT %
0 L4821
PbOET -
o 96°TET 7
~ 86'€€T -
£€°5ET ff
i 15°SET
Fre 95°0bT -
18°PST ~
96°65T1 <

f1 (ppm)

55

T
6.0

|

\

]

—

TELLr—

99°Z6T —

Br

Sl

Xy

|

o

&

o ot

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S42



L6°0
66°0

€11 M.

ST'T

90-0SWA S+
9Q-0SWQ 9¥'Z |
90-0SWa 9¥'Z
90-0SWQ £+
90-0SWQ £b'T

0"
£0°b
$0'b
90
0%
00'9
189
78'9
289
£€8'9
£8'9
¥8'9
589 1
68°9 1
68'9
06'9
16'9
169
86'9 7]
86'9
002 f
00°2
voe ff
sos
s0°¢
90,
0L
0t
80°L
60°L ]
WL
L
I
oL
e
e
6L
6Lt
08z
18°¢L
£0'8
50'8

8201

S6'TT -

86°1T

=

i —

OH

HN
=
/CI)\

o}
o
Int-1

FO0E
6T

EOT'T

0¢
L6°0
171
81T
=]I°T
Fs60

101

0T

120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

12.5

1 (ppm)

p9'TT ~-

seez
9Q-0SWA 6+°6€
90-0SWa §9°6€ |
9Q-0SWQ Z8'6€ w.

90-0SWa 86'68—
90-0SWQ ST°0 7
9Q-0SWad ZE0¥
9Q-0SWQ 6+°0 *

1104 —

be's6 <

15°66 —
8THOT ~
69'¢IT
#0911
9F'8IT L
se'0el -
8121 /f
7e'€71 ~t
€L%21 7
0021 /-
L2821 4
£9'bET —

05°€bT ~_
0L b1
r59p1 7

1981 —

1Z°081 ~,
05081~

OH

|

|

T T T T T T T T
190 180 170 160 150 140 130 120 110

T
200

T
210

f1 (ppm)

S43



T
500

_—
-
<= J‘["I.
i o e - -—
o E——
-] —
S = =
A a o S o
E Q9 -
g 0 p— - —
5 b I prm—
i o = — S
5 £6°97EL 3
W ZE0OVL | o < a
= ooy R = <
5 e S S £
p S 959671 3 = i
= SZ'LLSL .m >
z e S 91°9091 £ —==
T - STEE9L c = T/ S i
mw. — T — pv'889l 3 f 4 E s
(=] o © e =
H 8= M o o
W % Ml
M
w o 4
4 o =
= T vv.. [
P e} E
i i
!HV
M . L0'1SEE
S £1°90vE =5 ZL68EE
] o M
e =] £
; o E i
[ 3 [ 55
& \ %/
kS x :
T T T T T ‘ T T T
00l 06 08 0/ 09 00l S6 06 8 08 S.

[%] @auepiwsues | (%) @ouenwsues

1000 500

1500

2000

Wavenumber cm-1
S44

3000 2500

3500



&

80

70

Transmittance [%]

60

50

° e
%’\M\ /"Nv"\"‘r‘- vfﬁ.a;wﬁ“"MM.W \ 1 '

e WJ
IR

s&gassgszwmsasggmg G82d38ans
| g | I AEEEEeEYe ‘ ﬁﬁshwﬁﬁlﬁ
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
|
Lmﬁ m-l"fffkﬂ-‘“‘dj’
Jn?w i, e el h il H - [
8 ) ‘}A hﬁ‘ \ﬂ’ | | | l ;
3 NI ' ] M
3 ° L ‘l
= WL \ .
2 = | l 1 l |
[To B [}
52 [ 1) il 1,
(= |
E o HN [ J [ J
wt 0 I |
2 CO Al | j
Q o ’ l ‘
4d 0% r!
o m
i
R S
¢ 38533 gt‘:‘:fe;s'@aﬁgg:ghswggh—a:h
: mﬁmgmg;gssgaé
T 1 I I | 1
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

S45



Transmittance [%)]

75

Transmittance [%)]

8

85

80

70

65

70 75 80 85 90 95 100

65

mhﬂ M\ *WMWWM“‘“MM‘MJN 1 ! “'! Mkt il .

i
V I |

4e (+]]

3000

882887 8B ONGINIIRe 12 o g ronTreREYE
28 NN RRT2IeS R
Eﬁgggﬁ=!!2§§ﬁ==gg§§$$a§§§§§§§§§§§§9§§

T T :

2500 2000 1500 1000 500

Wavenumber cm-1

3332.56

3000

AR O R N 8 B e 3 e 9 Rs RS2 88 3NRE
e
T T T . L
2500 2000 1500 1000 500
Wavenumber cm-1

S46



Transmittance [%)]

70 75

100

90 95

Transmittance [%)
75 80 85

70

100

65

60

60 65

80 85 90 95

Ak
L Jﬂ»l i ah | | ‘
%Jm '\ ,«m,,_,\www‘*w“‘“%“wl«&”\“ J ! !1'33-‘f| _yl,fr.{'m
l ’l 1 | ’ “
Cl I l ’ ‘ ‘
e ,
|
(¢] (o]
4ag o
B e SO o
8 TOR2ILIISRES 28385 moauoNm
Plbbbel .\-‘.--..-"- .3....33..331...
2 SRR S e
I | T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

f

.' ‘t’ | v Itr | ll[ |
]' jf | ’
%, |

4h Br l ‘
& 5855RRG82BENE3288R28S oo~ 0o
P b e e nal8R =33 RN8883RST
g S ER AR R R S PR REE
T ] T I T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

S47



100

Lééiﬂig*%m

e i
1 ot
: e el T YR
1!"':i v | IfU
8 |‘ | '--.\‘1‘l;|. '|H1| l
£ 8 '\ ‘\ ‘ ’
3 LI IA (T LI
é 8 -1 | :._: | ||' |
E cl )] | \l
<
o O HN
T e K | /
|
g N o] [+]
4 cl [
‘ |
4 LR L b R P T TP TP T T FIT
3 EREE R R R R PP R P RSO
1 | T I I 1 |
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

8 [ )

VT w-nl *‘u
_ 8- » ,:],_‘ I
= |
88 - l H
: |
58 \ ] I 1
]

L wn

~

£ i@

8 =

RS
8 AP MR R LR & 8 r ol .
il SREEEEY5]R=3888R
3 ??3%__¥§3§§as§§?:-§§§§§§§§§§§§§§§§§§

3500

3000 2500 2000 1500 1000 500
Wavenumber cm-1

S48



Transmittance [%)

75

Transmittance [%])

70 75 80 85 90 95

100

95

85

80

70

65

100

65

60

%u‘m ,wfmm.,ﬁ~mw~"*-»~*--nw‘m“““ﬁ’&'#»'l‘ﬁu\w"ﬁ)‘J .L £ \_,-.3".-'.[15] il ?L"".t J |

s 55 o8- B85 8RNSEaRTINRARE S dg s ogeonaereeroy
3 LR EEERR SRR B S F R I B R E R ERE
T T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
i R ' }'J
- ‘”1

L b i, i ey

, 'fHMH,]

4 Cl
G Raaﬁsggﬂg353*7355°55=33393833928§;aa:3:
~ -y - - T R e g Y T Ve R e
5 SRR R R e R
T T T 1 i - :
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

S49



Transmittance [%)

Transmittance [%])

60

75 80 85 90 95 100

70

100

80

70

40

¥ *.ri FT
ne B 1 1
G s —————TTY T e f -.M
\ M LT u Vol . 4 | I ']E \I l ¥
A B \ | |
f QT[]
it . ;H
[y h ) \h
[ 11K \ i |
g | | |
o HM’<j l% ||
" [e} P ‘
| |f J
Br (o] o |
4m o’ ! i
.
g SI--BRS88e 3N382hmmwmmc—xgs
~ e e e B  gor ANN BT
: P R e e
T T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
7
R () |
Akt |
’wm ) w,“lj\‘,“\\'\» LA-J-\QJ l‘ "‘A N . ‘
= ¢ ] e M
rd T i
/ il 1
A / i ' |
: / Wl Fi
\. ¥ ‘[ ! , Jﬁf’i
’;' NO; ‘
J,/
\/
O  HN
0
\
Br 0 Q
an o \
b R52I8IRILNSRITAy = o wog
: CHELE R
T T f T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

S50



80 85 90 95 100

Transmittance [%)]
75

70

65

100

Transmittance [%])
70 75 80 8 90

65

g MM“’“J’ l

[
B
e
|

_ w

!
_ B, /@\)ﬁ o \\ ‘

40

i

N ES;%ﬁt&gss883832ﬁsggﬁsgavgggssggsgggaggs
§ ?33%33??,f:f§f§3?22?%’:“3“”§55§§2§§§§§§%
T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1

= | s
o SOy Y

L

i kﬂl i

4p cl
3 S N e A N ar vas sae ez ene R8T Ty
g §§§§§,,§§§§§§2§§§§§§§§§§2§§§§§éﬁééﬁgé
1 T T | T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

S51




® mhgien

i *MJH#M M«;L‘.\-‘J!J;ll Al L\

Wavenumber cm-1

S52

J]‘

!;f

j\

3 - AT
_ 11 | ‘f l
£ ]
8 o ‘ | )
c o 7
5 | '
g
& 0 HN
\
0" o
Q- 4q cl
3 SRINELININE 8N Bor - vorgooengere
: B230s S 3RE T e ietun e gap0 s
T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
o
=
" e ey b
L AINH { Ao Ml
8 ' "lw“*-,;’“m,as_-‘ww’”%m”%“‘w i H‘h l‘ Li | n M Mt fﬂ‘llj Ul
| (MWL
£%° i ! |
g v | ‘ } r |‘|F |
w
S | \
& I
5 8 O HN ‘
ks (@
2 |
0" ©
E 4 4r Br
et
b %35:35.3.sgszsasﬂgﬁhmgwﬂsgm:gs—ag
: BeaaseaniBertatsasaatRRe danll
T T T T T T
3500 3000 2500 2000 1500 1000 500



Transmittance (%)

Transmittance [%)

8

70 75 80 8 90 95

65

100

95

75 80 85

70

1 [ ] N,
> ——) N 1
1 | | ¥

3368.75

%bﬁﬂw e, q.v..,,w“w'“yv'"*"’rm’\ww'WM}#j LE WAl ‘

3398.57

(I
[(J,, |

3000 2500 2000 1500 1000 500
Wavenumber cm-1

|

i : 288328845
NO w3
RR232%%S
T T T T T T
3000 2500 2000 1500 1000 500

Wavenumber cm-1

S53



T
500
M
Yy
@
=2}

o

1000
1a ioA
|
8
g

|

1500
|
|
I
&
d
8

,,H
il (|

Br
i ;,!;\’ i
o

Jul

0
2000
Wavenumber cm-1
iy

"
1
o

2500
s A An,-'ﬂ‘r"f."' iMﬁh’
|

T
3000

92 08EE S6°69t€

1
3500

vZeree

' 3 K'I’M\'.“ o ‘."'M"‘."WJ' V

B
T

T T T T T T T
S8 08 SL 0L 66 06 S8 08 G.L 0L 99
[9%) @ouepiwsues | (%) @ouepiwsues |

o
o
-

1000 500

1500

2000

Wavenumber cm-1
S54

2500

3000

3500



Transmittance [%])

Transmittance [%)]

75

85

80

75

8 90 95 100

80

70

65

3357.14

3500

B |
J"%k‘“‘ =
e o Wy i

342317

3500

) I [
" | J_|l 1
QWY AN )
/l |
1
N | I
O HN J
2o o 1 |
| [
HO (o] Q ‘
4w Br .I \
e
g PORIINCIRIPIYLBERY 353‘-'—’8 0328388 aTNES2Y
: PR R R R P R R R
T T T T
3000 2500 2000 1500 1000 500

Wavenumber cm-1

LT
IR e s e
S RE G PRI e R e R R oY~ DT = O™
----------------- LY883588835888
S
T T T T
3000 2500 2000 1500 1000 500

Wavenumber cm-1

S55



e

y

|

Br

o~

R« el
s

R
"I‘br{'h-vr'o'v‘ P

% ; W %ﬂ y

‘B
—nell,

T T T
06 68 08 6. 0L S99
[%) @ouepwsues )

8
-
wn
(=]

e

500

1000

1500

2000

2500

68'86¢E€

3000

3500

Wavenumber cm-1

|
.W&LL“»‘%'% }

00l

W \h{ﬁ'rv: , ﬂ‘*'r«ww»,

P
. S

A

Py,
w{\ﬁ\«w»‘»ﬂ( Y

'

G6 06 g8 08 SL 0L
(%) @oueniwsues

500

1000

1500

2000

2500

66'86EC

3000

3500

Wavenumber cm-1

S56



T T T
08 0L 09
[%] @oueniwsues

2500

o
3
E
o
5
(=20
&8
2
g
g
£

3500

Br

(L)

“{b«‘-‘,m_‘ P aias g

J

M.,_'ﬂd.l)n‘il L‘

T T

06 08 0L 09
[2) @ouepmwsues |

0LL

8

09'69EE

1500 1000 500

2000

3000 2500
Wavenumber cm-1

3500

S57



|

|

]

L]

{

P s

-
0oL

r'l'

i

\l)iﬁ’na\ ‘ .“’(MW"AU.{\

S6

|l

I

T
06

T T I
G8 08 G/
(%) @oueniwsues |

0

S9

2500

S6'96E€

3000 2000 1500 1000 500
Wavenumber cm-1

3500

|

AL

;

N o
|
\

(i

fl

.}4'
|

|

(

b

!

A
iy { J

Ix
| all
I‘]. |

.‘ll

|

|

|
r

|

|

{

——" |

e

-

0oL

\

LA

Lr/W-..n-k e

v

¥

S6 06

|

T
S8 08 SL
[%] @ouepnwsues |

T
0L

Br

T

S9

09

2500

L9°LLEE

3000 2000 1500 1000 500
Wavenumber cm-1

3500

S58



Transmittance [%)

90
1

80
1

70
1

Transmittance [%)]

75 80 85 90 95 100

70

65

60

3386.28

3500

3500

.«:QEEM)W M

3388.25

RO NS ST P LT ELETELT DR
§s§§5535§2§38°’§ﬁ§”§33; SEEEEERERTEE

NN~

E T hhhhm

3000 2500 2000 1500 1000 500
Wavenumber cm-1

b | ol L
B LT
il il
e I
Hv. Lol
o] HNJE;j rl “
A § [
Jou) )
O (o) |
Si
3328233 2558BEIRIANIAL 0 vo0an men0r
T T T T T
3000 2500 2000 1500 1000 500

Wavenumber cm-1

S59



i
iy

o

X
|

,JMWAI#W&L

i,

~ h
% s TN g

8

J

-

i

B

G et
w

enge

VDD

a88d

-

e
")
o~
vs-

€z'eove

T 1 T -
08 0L 09 05
(%] @ouepiwsues|

T

500

2000

2500

1000

1500

Wavenumber cm-1

3000

3500

Cl

_-J_.w T T T I

00L S6 06 S8 08 SL 0L S9 09
[9%] @2uepwsues |

§S'9EZE

Lo'6LEe

500

1000

1500

2000

2500

3000

3500

Wavenumber cm-1

S60



Transmittance [%)]

Transmittance [%)]

95 100

90

1

85

1

80

wn
~

100

95

70 75 80 85

65

|
[ IML,‘M!MW. oy M'*WM—H‘WW‘M%LW’M m

Iy 1144 Il
[ 0
VML
L |f ”

3380.21
671.

6.

609.
581.
562.
484.1
382

v--v--v-v--v—v—-—-—-—v—v—-—v—-—

2500

3500 3000 2000 500
Wavenumber cm-1
/ 'HLJ
] L‘.‘»J’ ,L- L
. . ATy I | I%l '| I { {
3, v e L 1 l by !
\ W il ’ | |
s |
\‘wﬂ\: . Jl I, ] ‘ l l| l |
0 S I l . )
e - R83733888R88338 %%Q!Bovnmnsgvmnsnng—mgns
8 8 SHENORYES “‘."28!8“.':.':"-""-3"-- Pt Pl i)
3 £ $BETEESIITRANNNET cone ;§§ss££§§s§§§as§§
T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

S61




100

W L‘
L TV R b i T I ) ¥
i e W A 1 : i
o 1\ M ! 0 Fhae . (| l/
o (B J I |
(=] | | ] ¢
1118t aiN
~ IR
&£ [
88 - ‘
= | |
8
g } I
2
Z S 0 HNT™ ]
P (o]
I
o 0 (o] (o]
@ Int-2 A
b 3 bt b D b b B A e T = Y]
P ; NPONEOC ST ROt g 0B ONGN SO G
o S Sgg-gng8N088$‘?-‘N§0”0‘00’Hﬂ&0"00’0$(‘18lﬂ
3 & EERREES S S Sl bR E e S b S
I . .
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
Compound Details
Cpd. 1: C24 H17 N 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H17 N 04 383.1160 99.61 FBF 0.71315738593882 Positive
Compound Spectra (overfaid)
xiOq (Cpd 1: C24 H17 N O4: + FBF Spectrum (rt: 0.066, 0.240-0.556 min) NA_Khushi_180825_NA-FA-4A.d Subtract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C24 H16 Br N 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H16 Br N 04 461.0263 99.25 FBF 0.101133810556293 Positive
Compound Spectra (overlaid)
x10° Cpd 1: C24 H16 Br N O4: + FBF Spectrum (rt: 0.070 min) NA_Khushi_190825_NA-FA-4B.d Subtract
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Counts vs. Mass-to-Charge (m/z)
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Compound Details
Cpd. 1: C25 H19 N 05

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H19 N O5 413.1254 97.48 FBF -2.35318308192693 Positive
Compound Spectra (overlaid)
10%_|CPd 1: €25 H19 N OS: + FBF Spectrum (rt: 0.067, 0.292-0.591 min) NA_Khushi_190825 NA-FA-4C.d Subtract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C25 H18 N2 07
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 N2 07 458.1103 97.03 FBF -2.46020031012398 Positive
Compound Spectra (overlaid)
10* JCpd 1: €25 H18 N2 O7: + FBF Spectrum (rt: 0.215-0.223 min) NA_Khushi_190825_NA-FA-4D.d Subtract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C25 H18 CIN 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 CIN 04 431.0907 91.73 FBF -3.95027194617228 Positive
Compound Spectra (overlaid)
10" [Cpd 1: €25 H18 CIN O4: + FBF Spectrum (rt: 0.069, 0.343-0.701 min) NA_Khushi_190825_NA-FA-4E.d Subtract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C25 H19 N 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H1I9 N 04 397.1325 96.81 FBF 2.67355003144451 Positive
Compound Spectra (overlaid)
10° JCpd 1: C25 H19 N O4: + FBF Spectrum (rt: 0.889-0.981 min) NA_Khushi_200825_NA-FA-4f.d Subtract
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Counts vs. Mass-to-Charge (m/z)
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Compound Details
Cpd. 1: C25 H18 CI N O5

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 CI N O5 447.0885 95.43 FBF 2.47936351610189 Positive
Compound Spectra (overlaid)
x10% [CPd 1: C25 H1B CI N OS: + FBF Spectrum (rt: 0.066, 0.366-0.748 min) NA_Khushi_200825_NA-FA<dg.d Sublract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C24 H15 Br N2 06
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H15 Br N2 06 506.0108 99.11 FBF -1.1256816492227 Positive
C d Spectra (overlaid)
x10* Ced 1: C24 H1S Br N2 06: + FBF Spectrum (t: 0.258-0.391 min) NA_Khushi_270825_dh.d Sublract NG
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Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd. 1: C24 H15 CI2 N 04

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H15 CI2 N 04 451.0389 96.18 FBF 2.48373939518265 Positive
Compound Spectra (overlaid)
x10% |Cpd 1: C24 H15 CI2 N O4: + FBF Spectrum (rt: 0.356-0.380 min) NA_Khushi_200825_NA-FA-4i.d Subtract
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Counts vs. Mass-to-Charge (m/2)
Compound Details
Cpd. 1: C25 H18 CI N 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 CIN 04 431.0935 96.40 FBF 2.52486364146582 Positive

Compound Spectra (overlaid)
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Counts vs. Mass-to-Charge (m/z)
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Compound Details

Cpd. 1: C24 H15 Br2 N 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H15 Br2 N 04 538.9374 98.12 FBF 1.17563972342711 Positive
Compound Spectra (overlaid)
10" JCPd 1: C24 H15 Bi2 N O4: + FBF Spectrum (t: 0.428-0.511 min) NA_Khushi_210825_NA-FA-4k.d Subtract
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Counts vs. Mass-to-Charge (my/z)

Compound Details
Cpd. 1: C24 H15 Br CIN 04

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H15 Br CI N 04 494.9880 98.23 FBF 1.48054769240496 Positive
Compound Spectra (overlaid)
10t [Cpd 1: €24 H15 Br N 04: + FBF Spectrum (rt: 0.330-0.380 min) NA_Khushi_210825 NA-FA-4L.d Subtract
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Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd. 1: C25 H18 Br N 05

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 Br N 05 491.0376 95.88 FBF 1.63767485593487 Positive
Comp Spectra (overlaid)
«10* |Cpd 1: €25 H18 Br N 05: + FBF Spectrum (rt: 0.313 min) NA_Khushi_210825_NA-FA-4m.d Subtract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C25 H17 Br N2 07
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H17 Br N2 07 536.0224 99.27 FBF 0.87648218926999 Positive
Compound Spectra (overlaid)
10* |Cpd 13 €25 H17 Br N2 O7: + FBF Spectrum (rt: 0.080-0.555 min) NA_Khushi_210825_NA-FA-4n.d Subtract
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Counts vs. Mass-to-Charge (m/z)
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Compound Details

Cpd. 1: C24 H14 Br2 N2 06
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H14 Br2 N2 06 583.9222 99.67 FBF 0.614969299916012 Positive
Compound Spectra (overlaid)
10" [Cpd 1: €24 H14 Be2 N2 O6: + FBF Spectrum (rt: 0.159-0.533 min) NA_Khushi_210825_NA-FA-do.d Subtract
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Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd. 1: C25 H17 Br CIN 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H17 Br CI N O4 509.0037 97.32 FBF 1.54653144805661 Positive
Compound Spectra (overlaid)
x10* JCpd 1: C25 H17 Br CI N O4: + FBF Spectrum (rt: 0.707-0.974 min) NA_Khushi_210825_NA-FA-4P.d Sublract
1 512,0092 CH;
5 (M+H)+
457 510,011
4 (M+H)+ 0O HN
3.5
39 w o
2.5+
1 :: 511.0136 5[;::;210)73 Br (- G o)
s (M+H)+
17 | 516.0126 ap c1 5319931 533.9906 535.9902
0.5 | (M+H)+ (M+Na)+  (M+Na)+  (M+Na)+
o p B ju 4

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541

Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd. 1: C25H18 CIN 04
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 CIN O4 431.0930 97.63 FBF 1.345286968 Positive
Compound Spectra (overlaid)
«10* |Cpd 1: €25 H18 CI N O4: + FBF Spectrum (rt: 0.072, 0.388-0.804 min) NA_Khushi_210825_NA-FA-4Q.d Sublract
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Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd. 1: C25 H18 Br N 04

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 Br N 04 475.0429 95.88 FBF 2.14594375717866 Positive
Compound Spectra (overlaid)
10" JCPd 1: €25 H18 Br N 04: + FBF Spectrum (rt: 0,074 min) NA_Khushi_210825_NA-FA-ir.d Subtract
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Counts vs. Mass-to-Charge (m/z)
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Compound Details
Cpd. 1: C26 H21 N 05

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
€26 H21 N 05 427.1427 98.66 FBF 1.64885942026727 Positive
Compound Spectra (overlaid)
x10* |Cpd 1: €26 H21 N OS: + FBF Spectrum (rt: 0.067, 0.300-0.649 min) NA_Khushi_210825_NA-FA-4s.d Sublract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C26 H20 N2 07
Formula ] Mass I Score Algorithm Diff (Tgt, ppm) Polarity
C26 H20 N2 07 472.1282 97.15 FBF 2.46837277857487 Positive
Compound Spectra (overlaid)
x10* [Cpd 1: C26 H20 N2 O7: + FBF Spectrum (rt: 0.351 min) NA_Khushi_210825_NA-FA-4T.d Subtract o
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Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd. 1: C25 H18 Br N 05

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 H18 Br N 05 491.0366 99.27 FBF -0.438562380199797 Positive
Compound Spectra (overiaid)
x10% |CPd 1: C25 H18 Br N OS: + FBF Spectrum (rt: 0.074, 0.340-0.490 min) NA_Farukh_260825_NA-FA-4u.d Subtract
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Counts vs. Mass-to-Charge (m/z)

Compound Details

Cpd. 1: C26 H21 N 06
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C26 H21 N 06 443.1376 98.48 FBF 1.65657813178911 Positive
Compound Spectra (overlaid)
10 JCPd 1: C26 H21 N 06: + FBF Spectrum (rt: 0,070, 0.320-0.661 min) NA_Khushi_210825_NA-FA-4V.d Sublract
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Compound Details
Cpd. 1: C24 H16 Br N 05

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 H16 Br N 05 477.0158 19.50 FBF -11.2914555641035 Positive
Compound Spectra (overlaid)
x10% |Cpd 1: C24 H16 Br N OS: + FBF Spectrum (1t: 0.079, 0.246-0.379 min) NA_Khushi_270825_dw.d
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd.1: C24 H1I7NO3 S
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 HI7NO3 S 399.0933 94.39 FBF 0.867901099842326 Positive
Compound Spectra (overlaid)
10* |Cpd 1: C24 H17 N O3 S: + FBF Spectrum (rt: 0.069, 0.335-0.701 min) NA_Farukh_250825_NA-FA-Sa.d Subtract
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Counts vs. Mass-to-Charge (my/z)

Compound Details
Cpd. 1: C24 HI6 BrNO3 S

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24H16 BrN O3 S 477.0034 98.78 FBF -0.0358432461455847| Positive
C d Spectra (overlaid)
«10* |Cpd 1: C24 H16 Br N O3 S: + FBF Spectrum (it: 0.336-0.345 min) NA_Farukh_250825_NA-FA-Sb.d Subtract
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Counts vs. Mass-to-Charge (m/z)
Compound Details
Cpd. 1: C25 H19NO3 S
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25 HI9NO3 S 413.1085 98.22 FBF -0.121491608889175 Positive
Compound Spectra (overlaid)
x10* Cpd 1: C25 H19 N O3 S: + FBF Spectrum (rt: 0.065, 0.281-0.589 min) NA_Farukh_250825_NA-FA-Sc.d Subtract
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Compound Details
Cpd. 1: C24H19N 04 S

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 HI9NO4 S 417.1018 46.53 FBF -4.12601541457517 Positive
Compound Spectra (overlaid)
4107_JCPY 1: €24 H19 N 04 S: + FBF Spectrum (rt: 0.085-0.201 min) NA_Farukh_250825_NA-FA-5d.d
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Compound Details
Cpd. 1: C24 H18 Br N 04 S

Counts vs. Mass-to-Charge (m/z)

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24H18 Br N 04 S 495.0153 46.91 FBF 2.59761187760021 Positive
Ce d Spectra (overlaid)
107 [Cpd 1: C24 H18 Br N 04 S: + FBF Spectrum (rt: 0.087-0.195 min) NA_Farukh_250825_NA-FA-Se.d
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Compound Details
Cpd. 1: C26 H20 Br N 04 S
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C26 H20 Br N 04 S 521.0256 73.93 FBF -7.71356243789015 Positive
Compound Spectra (overlaid)
x10° [Cod 1: C26 H20 Br N 04 S: + FBF Spectrum (rt: 0.080-0.346 min) NA_Farukh_250825_NA-FA-5f.d Subtract
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Compound Details
Cpd. 1: C24 H15BrCINO3 S
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C24 HISBrCINO3 S 510.9645 97.80 FBF 0.162886135924849 Positive
Compound Spectra (overlaid)
«10° |Cpd 1: C24 H1S Br CIN 03 S: + FBF Spectrum (1t: 0.581-0.614 min) NA_Farukh_260825_NA-FA-Sg.d Subtract
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Counts vs. Mass-to-Charge (m/z)
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Compound Details
Cpd. 1: C25H18BrN O3S

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25H18 BrNO3 S 491.0189 98.79 FBF -0.261817294487753 Positive
Compound Spectra (overlaid)

Cpd 1: €25 H18 Br N O3 $: + FBF Spectrum (it: 0,074, 0.506-0.805 min) NA_Farukh_260825_NA-FA-5h.d Subtract
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Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd. 1: C26 H21NO3 S

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C26 H21 NO3 S 427.1249 96.52 FBF 1.58912054041195 Positive
Compound Spectra (overlaid)
105 |CPd 1: €26 H21 N O3 S: + FBF Spectrum (rt: 0.348 min) NA_Farukh_260825_NA-FA-Si.d Sublract
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Counts vs. Mass-to-Charge (m/z)

Compound Details
Cpd.1: C26 H21N 04 S

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C26 H21NO4 S 443.1195 97.47 FBF 0.787567779243898 Positive
Compound Spectra (overlaid)
<105 JCPd 1: C26 H21 N O4 S: + FBF Spectrum (rt: 0.407-0.507 min) NA_Farukh_260825_NA-FA-5/.d Sublract
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Compound Details
Cpd. 1: C25 H18 CIN 03 §

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25H18CINO3 S 447.0695 98.87 FBF -0.163038303836211 Positive
Compound Spectra (overlaid)
105 Cpd 1: C25 H18 CIN O3 S: + FBF Spectrum (rt: 0.475-0.558 min) NA_Farukh_260825_NA-FA-5k.d Subtract
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Compound Details
Cpd. 1: C25H18 BrN O3 S
Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C25H18 BrN 03 S 491.0190 98.75 FBF -0.0940643091961051 Positive

Compound Spectra (overlaid)

x10° [CPd 1: C25 H18 Br N O3 S: + FBF Spectrum (rt: 0.474 min) NA_Farukh_260825_NA-FA-5L.d Subtract
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+ Scan (rt: 0.183 min)
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Compound Details
Cpd. 1: C19 H19 N 04
Formula Mass Score Algorithm DIff (Tat, ppm) Polarity
C19 H19 N 04 325.1381 271 FBF 20.5697068166394 Positive
Compound Spectra (overlaid)
4103 |CPd 1: C19 H19 N O4: + FBF Spectrum (rt: 0.183 min) NA_Khushi_290825_NA-FA-Int-L.d
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Compound Details
Cpd. 1: C27 H24 Br N 05

Formula Mass Score Algorithm Diff (Tgt, ppm) Polarity
C27 H24 Br N 05 521.0836 98.57 FBF -0.347761206503183 Positive
Compound Spectra (overlaid)
10" [Cpd 1: C27 H24 Br N OS: + FBF Spectrum (rt: 0.093-0.392 min) NA_Khushi_290825_NA-FA-Int-IL.d Subtract
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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 CyH17NOy
Formula weight (g/mol.) 383.38
Temperature (K) 300
Wavelength (A) 0.71073
Crystal system Monoclinic
Space group P21/c

Unit cell dimensions

Volume (A3)

Density(calculated) (g/cm3)
Absorption coefficient (mm-?)
F(000)

Crystal size (mm?3)

Theta maximum for data collection
Index ranges

Reflections collected

Independent reflections

Coverage of independent reflections
Absorption correction

Max. and min. Transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

R indices (all data)

Largest diff. Peak and hole (e.A3)

A=20.836(4) A
B=7.1335(13) A

C=21.837(5) A

o =90°, B = 146.592(5)°, Y = 90°
1787.1(6)

1.425

0.098

800.0

0.0206 x 0.0089 x 0.0219
19.6732°
-24<h<24,-8<k<8,-26<1<26
3218

3218 [R(int) = 0.1864]

99.7%

Multi-scan

0.910 and 0.990

Full-matrix least-squares on F?
3218 /0/307

1.095

0.043

0.0824

0.219 and -0.190

e Google Drive link for the CIF file of the above table: https://drive.google.com/drive/folders/1t-
gmXgo8gv0IBObNm6fOiGdD3iiw5232?usp=sharing

]

f.cif

.cif file:
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Figure S3. Crude 'H and *C-NMR of 4a
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