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General Information

Unless otherwise specified all the reagents and catalysts were purchased from Sigma—Aldrich
and were used without further any purification. Infrared spectra were recorded with FT-IR as
a thin film and are expressed in cm™'. "TH NMR (at 200 or 300 or 400 MHz) and '*C NMR (50
or 75 or 100 MHz) spectra were recorded using DMSO-ds, TFA-d; and CDCI; as solvents
and TMS as internal standard. Chemical shifts are reported in parts per million. Splitting
patterns are described as singlet (s), broad singlet (bs), doublet (d), broad doublet (bd), double
doublet (dd), triplet (t), quartet (q), and multiplet (m). Mass spectra were obtained on ESI
mass spectrometer and HR/ESI mass spectra were obtained on high resolution ESI mass
spectrometer. Microwave reactions were performed in a Biotage initiator 2.5 microwave
synthesizer (maximum output power 400W, built in magnetic stirrer 300-900 rpm) using
normal absorption mode and sealed pressure regulation 2-5 mL MW vial with ‘“snap-on’’ cap
and teflon-coated magnetic stir bar. The temperature in this instrument is determined by a

calibrated external infrared sensor (40-250 °C).

A typical general procedure for synthesis of chromeno[4,3-b]quinolin-6-one:
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To a mixture of aromatic amine (1 mmol.) and aromatic aldehyde (1 mmol.) in acetic acid (1
.0 mL) 4-hydroxy coumarin (1 mmol.) was added, followed by iodine (10 mol%.). The
mixture was then stirred at 165°C for 30 mins in a sealed vial under MW irradiation. After
completion of the reaction (monitored by TLC), the reaction mixture was treated with 5% aq.
Na,S,05 solution (10 mL) and extracted with ethylacetate (3%x20 mL). The combined organic
layers were dried over anhydrous sodium sulphate, concentrated in vacuum and purified by

chromatography on silica gel (100 -200 mesh) using 15-25% EtOAc:Hexane.

(E)-N-(4-chlorobenzylidene)-4-methylaniline (intermediate a)

Solid, yield 95% : mp :124-126 °C; 'H NMR (CDCl; 400 MHz): ¢ 8.4 (s, 1H), ¢ 7.87-7.84
(d, J = 8.48 Hz, 2H), 6 7.47-7.45 (d, J = 8.48 Hz, 2H), ¢ 7.23-7.21 (d, J = 8.08 Hz, 2H), ¢
7.17-7.15 (d, J = 8.08 Hz, 2H) ESI calcd for C;4H;,CIN [M + H] 230.0 found 230.0

7-(4-chlorophenyl)-9-methyl-6a,7,12,12a-tetrahydro-6 H-chromeno|[4,3-b]quinolin-6-one

(intermediate g)

Solid, yield 86% : mp 254-256 °C; IR(KBr, cm™'): 3315, 3045, 3010, 3397, 3019, 2400,
1632, 1215, 1070. '"H NMR (CDCl;3 400 MHz): & (ppm): 9.87 (s, 1H, NH), 8.34-8.32 (dd, J =
7.8 Hz, 1H), 7.66-7.63 (m, 1H,), 7.47-7.43 (m, 1H), 7.38-7.36 (d, j = 8.16 Hz, 1H), 7.29-7.25
(m, 5H), 7.04-7.02 (d, j = 7.8 Hz, 2H), 5.22 (s, 1H), 2.19 (s, 3H); 3C NMR (CDCl;, 100
MHz): ¢ 160.9, 152.7, 146.9, 144.2, 133.4, 132.3, 131.3, 130.0, 129.5, 128.7, 128.7, 124.2,
124.1, 123.2, 117.3, 116.8, 113.8, 96.0, 20.8; ESI calcd for Cp;H;sCINO, [M + H] 376.1
found 376.1

9-methyl-7-phenyl-6 H-chromeno[4,3-b]quinolin-6-one (8abf):

White solid, yield: 86%; mp: 273-275 °C; IR (KBr): 3018, 2945, 1725, 1630, 1190 cm’!; 'H
NMR (CDCl;, 400 MHz) o: 8.82 (d, J = 7.5 Hz, 1H), 8.13 (d, J = 8.3 Hz, 1H), 7.68 (d, J =
8.2 Hz, 1H), 7.55-7.52 (m, 4H), 7.41-7.37 (m, 1H), 7.31-7.25 (m, 4H), 2.40 (s, 3H); 3C NMR
(TFA-d, 100 MHz) ¢: 170.4, 160.7, 155.6, 148.5, 145.6, 144.5, 140.4, 140.1, 135.9, 132.3,
131.3, 131.0, 129.1, 128.8, 125.9, 121.7, 120.8, 112.7, 22.3; ESI-MS (m/z): 338 (M+H)";
HRMS (ESI) calcd for C,3HsNO, [M + H] 338.1181, found 338.1178.

9-methyl-7-p-tolyl-6 H-chromeno[4,3-b]quinolin-6-one (8abe):
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White solid, yield: 91%; mp: 210-212 °C; IR (KBr): 3015, 2935, 1735, 1650, 1205 cm!; 'H
NMR (CDCls, 400 MHz) 6: 8.81 (d, J = 7.6 Hz, 1H), 8.12 (d, J = 8.5 Hz, 1H), 7.67 (d, J =
8.4 Hz, 1H), 7.55-7.51 (m, 1H), 7.40-7.36 (m, 3H), 7.30 (d, J = 7.5 Hz, 2H), 7.17 (d, J = 7.60
Hz, 2H), 2.51 (s, 3H), 2.41 (s, 3H); 3C NMR (CDCl;, 100 MHz) &: 159.6, 155.0, 152.6,
149.3, 149.0, 137.8, 137.2, 135.2, 134.2, 132.0, 129.3, 129.1, 128.2, 128.0, 126.8, 125.6,
124.5, 120.0, 116.9, 113.3, 21.9, 21.6 ; ESI-MS (m/z): 352 (M+H)*; HRMS (ESI) calcd for
Cy4H7;NO; [M + H] 352.1338 found, 352.1336.

7-(4-isopropylphenyl)-9-methyl-6 H-chromeno[4,3-b]quinolin-6-one (8abd):

Pale yellow solid, yield: 90%; mp: 220-222 °C; IR (KBr): 3010, 2932, 1705, 1625, 1210 cm"
I, TH NMR (CDCl;, 400 MHz) J: 8.83 (dd, J = 7.8, 1.1 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H),
7.68 (dd, J = 8.6, 1.6 Hz, 1H), 7.56-7.52 (m, 1H), 7.44-7.37 (m, 3H), 7.31-7.29 (m, 2H), 7.20
(d, J = 8.0 Hz, 2H), 3.10-3.04 (m, 1H), 2.42 (s, 3H), 1.39 (d, J = 6.9 Hz, 6H); 13C NMR
(CDCl;, 100 MHz) d: 159.5, 155.4, 152.6, 149.2, 148.8, 148.7, 137.3, 135.3, 134.3, 132.1,
129.0, 128.2, 128.0, 126.9, 126.4, 125.6, 124.6, 119.8, 116.9, 113.3, 34.0, 24.1, 21.9; ESI-MS
(m/z): 380 (M+H)"; HRMS (ESI) calcd for C,sH,1NO, [M + H] 380.1651, found 380.1644.

7-(4-methoxyphenyl)-9-methyl-6 H-chromeno|4,3-b]quinolin-6-one (8abc):

Pale yellow solid, yield: 85%; mp: 246-248 °C; IR (KBr): 3018, 2925, 1741, 1660, 1215 cm"
I; TH NMR (CDCls, 400 MHz) o: 8.84 (d, /= 7.8 Hz, 1H), 8.15 (d, /= 8.5 Hz, 1H), 7.71 (d, J
= 8.5 Hz, 1H), 7.59-7.54 (m, 1H), 7.44-7.32 (m, 3H), 7.28-7.22 (m, 2H), 7.13 (d, /= 7.8 Hz,
2H), 3.97 (s, 3H), 2.45 (s, 3H); 13C NMR (CDCl;, 100 MHz) : 159.6, 159.5, 154.7, 152.6,
149.2, 149.0, 137.2, 135.2, 132.0, 129.5, 129.3, 129.2, 128.4, 126.8, 125.6, 124.5, 120.0,
116.9, 1139, 1134, 554, 21.9; ESI-MS (m/z): 368 (M+H)*; HRMS (ESI) calcd for
Cy4sH;7;NO3 [M + H] 368.1287, found 368.1281.

7-(3,4-dimethoxyphenyl)-9-methyl-6 H-chromeno[4,3-b]quinolin-6-one (8abb):

Pale yellow solid, yield: 88%; mp: 230-232 °C; IR (KBr): 3020, 2935, 1715, 1610, 1150 cm"
I, TH NMR (CDCls, 400 MHz) 6: 8.82 (dd, J = 7.8, 1.4 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H),
7.69 (dd, J = 8.6, 1.7 Hz, 1H), 7.57-7.53 (m, 1H), 7.42-7.38 (m, 1H), 7.33-7.30 (m, 2H), 7.07
(d, J=8.1 Hz, 1H), 6.83 (dd, /= 8.0, 1.8 Hz, 1H), 6.79 (d, /= 1.8 Hz, 1H), 4.02 (s, 3H), 3.87
(s, 3H), 2.43 (s, 3H); *C NMR (CDCls, 100 MHz) ¢: 159.5, 154.6, 152.6, 149.3, 149.1,
148.9, 148.9, 137.3, 135.3, 132.0, 129.5, 129.2, 128.4, 126.9, 125.6, 125.6, 120.6, 120.0,
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116.9, 113.3, 111.7, 111.0, 56.1, 56.0, 22.0; ESI-MS (m/z): 398 (M+H)*; HRMS (ESI) calcd
for C,sHoNO, [M + H] 398.1392, found 398.1385.

9-methyl-7-(3,4,5-trimethoxyphenyl)-6 H-chromeno|[4,3-b]quinolin-6-one (8aba):

White solid, yield: 86%; mp: 282-284 °C; IR (KBr): 3010, 2935, 1705, 1615, 1250 cm!; 'H
NMR (CDCls, 400 MHz) ¢: 8.83 (dd, J=17.8, 1.4 Hz, 1H), 8.14 (d, /= 8.6 Hz, 1H), 7.71 (dd,
J=28.6, 1.7 Hz, 1H), 7.58-7.54 (m, 1H), 7.43-7.39 (m, 1H), 7.34-7.31 (m, 2H), 6.47 (s, 2H),
4.01 (s, 3H), 3.85 (s, 6H), 2.46 (s, 3H); 3C NMR (CDCl;, 100 MHz) o: 159.3, 154.5, 153.3,
152.5, 149.2, 149.0, 137.6, 137.5, 135.4, 132.7, 132.1, 129.2, 128.1, 126.8, 125.6, 124.6,
1199, 116.9, 113.1, 105.4, 61.2, 56.3, 22.0; ESI-MS (m/z): 428 (M+H)"; HRMS (ESI) calcd
for C,6H,1NOs [M + H] 428.1498, found 428.1492.

7-(4-fluorophenyl)-9-methyl-6 H-chromeno|[4,3-b]quinolin-6-one (8abg):

White solid, yield: 85%; mp: 235-237 °C; IR (KBr): 3028, 2935, 1715, 1640, 1180 cm!; 'H
NMR (CDCl;, 400 MHz) ¢: 8.80 (d, J = 7.8 Hz, 1H), 8.12 (d, J = 8.6 Hz, 1H), 7.68 (d, J =
8.6 Hz, 1H), 7.56-7.52 (m, 1H), 7.41-7.37 (m, 1H), 7.30-7.21 (m, 6H), 2.41 (s, 3H); 1*C
NMR (TFA-d, 100 MHz) o: 167.1, 165.5, 163.1, 158.6, 153.4, 146.2, 143.6, 142.4, 138.3,
137.9, 129.5, 129.2, 129.0, 129.0, 128.7, 127.0, 123.7, 119.7, 118.5, 116.2, 116.0, 113.2,
110.5, 20.1; ESI-MS (m/z): 356 (M+H)*; HRMS (ESI) calcd for Cy3H{,FNO, [M + H]
356.1087, found 356.1081.

7-(4-chlorophenyl)-9-methyl-6 H-chromeno[4,3-b]quinolin-6-one (8abh):

Pale yellow solid, yield: 85%; mp: 245-247 °C; IR (KBr): 3020, 1738, 1609, 1216 cm'; 'H
NMR (CDCls, 400 MHz) 6: 8.80 (d, J = 7.8 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H), 7.69 (d, J =
8.6 Hz, 1H), 7.55-7.53 (m, 3H), 7.42-7.38 (m, 1H), 7.30 (d, J = 8.2 Hz, 1H), 7.25-7.20 (m,
3H), 2.42 (s, 3H); 3C NMR (CDCls, 100 MHz) 6: 159.6, 153.2, 152.5, 149.2, 149.1, 137.7,
135.6, 135.4, 134.2, 132.2, 129.5, 129.4, 128.7, 127.7, 126.4, 125.5, 124.7, 119.9, 117.0,
113.1, 21.9; ESI-MS (m/z): 372 (M+H)*; HRMS (ESI) caled for Cp3H,CINO, [M + H]
372.0791, found 372.0788.

7-(4-bromophenyl)-9-methyl-6 H-chromeno[4,3-b]quinolin-6-one (8abi):

White solid, yield: 88%; mp: 250-252 °C; IR (KBr): 3020, 2915, 1725, 1605, 1220 cm!; 'H
NMR (CDCl;, 400 MHz) ¢: 8.81 (dd, J = 7.8, 1.3 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H), 7.71-
7.69 (m, 3H), 7.57-7.53 (m, 1H), 7.42-7.39 (m, 1H), 7.31 (d, J = 8.2 Hz, 1H), 7.20-7.16 (m,
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3H), 2.42 (s, 3H); '*C NMR (CDCls, 100 MHz) 6: 159.6, 153.2, 152.5, 149.2, 149.1, 137.7,
136.1, 135.5, 132.2, 131.6, 129.8, 129.4, 127.7, 126.4, 125.6, 124.7, 122.4, 119.8, 117.0,
113.1, 21.9; ESI-MS (m/z): 416 (M+H)*; HRMS (ESI) caled for Co3H4BrNO, [M + H]
416.0286, found 416.0279.

4-(9-methyl-6-ox0-6 H-chromeno[4,3-b]quinolin-7-yl)benzonitrile (8abj):

Pale yellow solid, yield: 82%; mp: >300 °C; IR (KBr): 3020, 2915, 1721, 1620, 1215 cm™!;
'"H NMR (TFA-d, 300 MHz) J: 8.86 (d, J= 8.1 Hz, 1H), 8.65 (d, /= 8.7 Hz, 1H), 8.39 (d, J =
8.7 Hz, 1H), 8.20 (d, J = 8.0 Hz, 2H), 8.16-8.10 (m, 1H), 7.87-7.82 (m, 1H), 7.73-7.68 (m,
4H), 2.70 (s, 3H); 3C NMR (TFA-d, 100 MHz) J: 164.6, 158.8, 153.9, 146.8, 144.6, 143.2,
140.2, 139.1, 138.6, 133.4, 128.8, 128.3, 127.6, 124.3, 120.4, 113.7, 112.8, 110.8, 20.6; ESI-
MS (m/z): 363 (M+H)*; HRMS (ESI) caled for Co4H4N,O, [M + H] 363.1134, found
363.1128.

9-methyl-7-(4-nitrophenyl)-6 H-chromeno|[4,3-b]quinolin-6-one (8abk):

Pale yellow solid, yield: 85%; mp: >300 °C; IR (KBr): 3010, 2925, 1741, 1620, 1205 cm™';
'H NMR (TFA-d, 300 MHz) o: 8.84 (d, J = 8.0 Hz, 1H), 8.70-8.62(m, 3H), 8.37 (d, J= 8.7
Hz, 1H), 8.13-8.08 (m, 1H), 7.85-7.80 (m, 1H), 7.75-7.66 (m, 4H), 2.67 (s, 3H); 3C NMR
(TFA-d, 75 MHz) ¢: 164.5, 158.8, 154.0, 149.0, 146.9, 144.7, 143.3, 141.8, 139.2, 138.7,
128.9, 128.4, 127.6, 124.7, 124.4, 120.5, 119.2, 113.9, 110.9, 20.7; ESI-MS (m/z): 383
(M+H)*; HRMS (ESI) calcd for C,3H4N,O4[M + H] 383.1032, found 383.1026.

9-methyl-7-(4-(trifluoromethyl)phenyl)-6 H-chromeno|[4,3-b]quinolin-6-one (8abl):

White solid, yield: 80%; mp: >300 °C; IR (KBr): 3010, 2915, 1711, 1610, 1205 cm’!; 'H
NMR (TFA-d, 300 MHz) ¢: 8.83 (d, J = 7.7 Hz, 1H), 8.61 (d, J = 8.7 Hz, 1H), 8.36 (d, J =
8.6 Hz, 1H), 8.08-8.06 (m, 3H), 7.85-7.80 (m, 1H), 7.75 (bs, 1H), 7.70-7.61 (m, 3H), 2.68 (s,
3H); 3C NMR (TFA-d, 75 MHz) ¢J: 166.0, 158.6, 153.7, 146.6, 144.1, 142.9, 138.9, 138.7,
138.3, 137.7, 133.3, 132.9, 129.0, 128.6, 127.5, 127.3, 126.1, 126.1, 124.0, 120.0, 118.9,
113.5, 110.7, 20.3; ESI-MS (m/z): 406 (M+H)"; HRMS (ESI) calcd for C,4H;4F;NO, [M + H]
406.1055, found 406.1048.

9-methyl-7-(thiophen-3-yl)-6 H-chromeno|4,3-b]quinolin-6-one (8abm):

Pale yellow solid, yield: 85%; mp: 248-250 °C; IR (KBr): 3028, 2925, 1741, 1660, 1215 cm"
I; TH NMR (CDCls, 400 MHz) ¢: 8.79 (d, J = 7.8 Hz, 1H), 8.10 (d, /= 8.6 Hz, 1H), 7.67 (d, J
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= 8.6 Hz, 1H), 7.57-7.52 (m, 2H), 7.40-7.36 (m, 2H), 7.30-7.25 (m, 2H), 7.12 (d, J = 4.8 Hz,
1H), 2.42 (s, 3H); 3C NMR (CDCls, 100 MHz) §: 159.3, 152.5, 150.2, 149.1, 148.9, 137.4,
136.2, 135.3, 132.0, 129.2, 128.7, 128.3, 126.5, 125.6, 125.5, 124.5, 123.4, 119.9, 116.9,
113.7, 21.9; ESI-MS (m/z): 344 (M+H)*; HRMS (ESI) caled for CoH;3NO,S [M + H]
344.0745, found 344.0742.

2,9-dimethyl-7-p-tolyl-6 H-chromeno[4,3-b]quinolin-6-one (8bbe):

White solid, yield: 92%; mp: 250-252 °C; IR (KBr): 3016, 2935, 1731, 1640, 1205 cm’!; 'H
NMR (CDCl;, 400 MHz) o: 8.61 (bs, 1H), 8.13 (d, /= 8.6 Hz, 1H), 7.68 (d, J= 8.4 Hz, 1H),
7.37-7.33 (m, 3H), 7.29 (s, 1H), 7.21-7.15 (m, 3H), 2.51 (s, 6H), 2.42 (s, 3H); 3C NMR
(CDCl;, 100 MHz) d: 159.8, 155.0, 150.8, 149.4, 149.0, 137.7, 137.1, 135.2, 134.3, 134.2,
133.0, 129.2, 129.1, 128.2, 128.0, 126.9, 125.3, 119.6, 116.7, 113.4, 21.9, 21.6, 21.1; ESI-MS
(m/z): 366 (M+H)"; HRMS (ESI) calcd for C,5H;oNO, [M + H] 366.1494, found 366.1488.

4,9-dimethyl-7-p-tolyl-6 H-chromeno|4,3-b]quinolin-6-one (8cbe):

White solid, yield: 90%; mp: 250-252 °C; IR (KBr): 3018, 2935, 1741, 1650, 1215 cm’!; 'H
NMR (CDCl;, 400 MHz) ¢: 8.66 (d, J = 7.8 Hz, 1H), 8.11 (d, J = 8.6 Hz, 1H), 7.68-7.66 (m,
1H), 7.39-7.35 (m, 3H), 7.32-7.25 (m, 2H), 7.17 (d, J = 7.8 Hz, 2H), 2.51 (s, 3H), 2.43 (s,
3H), 2.41 (s, 3H) ; 3C NMR (CDCl;, 100 MHz) ¢: 159.7, 154.9, 150.9, 149.6, 149.1, 137.7,
137.1, 135.1, 134.2, 133.3, 129.3, 129.0, 128.0, 126.8, 126.1, 124.0, 123.2, 119.7, 113.1,
21.9, 21.6, 15.7; ESI-MS (m/z): 366 (M+H)*; HRMS (ESI) calcd for C,sH;9NO, [M + H]
366.1494, found 366.1488.

9-chloro-7-(4-methoxyphenyl)-6 H-chromeno[4,3-b]quinolin-6-one (8ahc):

Yellow solid, yield: 86%; mp 222-224 °C; IR(KBr, cm!): 3389, 1745, 1608, 1546, 1401,
1248, 1168, 1102, 831, 759; 'H NMR (CDCl;, 400 MHz): ¢ 8.84-8.82 (dd, J; = 1.4 Hz, J, =
7.9 Hz, 1H), 8.20 (d, /= 9.0 Hz, 1H), 7.82-7.79 (dd, J; = 2.3 Hz, J, = 9.0 Hz, 1H), 7.62-7.57
(m, 2H), 7.45-7.41 (m, 1H), 7.34 (d, J = 8.2 Hz, 1H), 7.21 (d, J = 8.7 Hz, 2H), 7.12 (d, J =
8.7 Hz, 2H), 3.96 (s, 3H), 6 : 13C NMR (CDCl;, 100 MHz): 6159.8, 159.2, 154.8, 152.7,
150.3, 148.7, 133.7, 133.2, 132.5, 131.1, 129.4, 129.0, 128.2, 126.8, 125.7, 124.7, 119.6,
117.0, 114.1, 114.0, 55.4; HRMS (ESI) calcd for C;H4CINO; [M + H] 388.0662 found
388.0730.

9-bromo-7-(p-tolyl)-6 H-chromeno|[4,3-b]quinolin-6-one (8age):

S7



Yellow solid, yield: 88%; mp 215-217 °C; IR(KBr, ecm!): 3400, 3021, 1743, 1612, 1553,
1403, 1216, 1103, 763, 670, 'H NMR (CDCl;, 400 MHz): ¢ 8.85-8.82 (dd, J; = 1.5 Hz, J, =
8.0 Hz, 1H), 8.12 (d, /=9 Hz, 1H), 7.95-7.92 (dd, J; = 2.1 Hz, J, = 9.0 Hz, 1H), 7.71 (d, J=
2.1 Hz, 1H), 7.61-7.58 (m, 1H), 7.46-7.40 (m, 4H), 7.35 (d, /= 8.2 Hz, 1H), 7.18 (d, /= 8.0
Hz, 2H), 3.96 (s, 3H), 6 : : *C NMR (CDCls, 100 MHz): 6159.1, 155.1, 152.7, 150.4, 148.8,
138.4, 136.2, 133.2, 132.6, 131.1, 130.2, 129.0, 129.1, 127.9, 125.7, 124.7, 121.4, 119.6,
117.0, 113.9, 21.6; HRMS (ESI) caled for C,3H4BrNO, [M + H] 416.0286 found 416.0281.

9-chloro-7-(4-fluorophenyl)-6 H-chromeno[4,3-b]quinolin-6-one (8ahg):

Yellow solid, yield: 82%; mp 265-267 °C; IR(KBr, cm™): 3418, 3019, 1403, 1215, 758, 669;
'"H NMR (CDCls, 400 MHz): 6 8.86-8.83 (dd, J; = 1.4 Hz, J, = 8.0 Hz, 1H), 8.23 (d, /=9.0
Hz, 1H), 7.84-7.82 (dd, J; = 2.2 Hz, J, = 9.0 Hz, 1H), 7.64-7.59 (m, 1H), 7.49 (d, J= 2.1 Hz,
1H), 7.47-7.43 (t, J = 15.1, 1H), 7.36 (d, J = 8.2 Hz, 1H), 7.31-7.26 (m, 4H), 6 : 3C NMR
(CDClI3, 100 MHz): 6164.2, 159.2, 153.7, 152.7, 150.3, 148.8, 133.9, 133.5, 132.7, 131.2,
129.9, 128.7, 126.5, 125.7, 124.9, 119.5, 117.1, 116.0, 115.8, 114.0; HRMS (ESI) calcd for
CyH;CIFNO, [M + H] 376.0541 found 376.0536.

9-bromo-7-(4-methoxyphenyl)-6 H-chromeno|4,3-b]quinolin-6-one (8agc):

Brown solid, yield: 86%; mp 212-214 °C; IR(KBr, cm™): 3412, 3020, 2925, 1745, 1607,
1549, 1513, 1478, 1406, 1215, 1172, 1103, 1032, 760, 670;'H NMR (CDCl;, 400 MHz): ¢
8.85-8.82 (dd, J; = 1.4 Hz, J, = 8.1 Hz, 1H), 8.13 (d, /= 9.0 Hz, 1H), 7.95-7.92 (dd, J; = 2.0
Hz, J, = 8.9 Hz, 1H), 7.76 (d, J = 2.0 Hz, 1H), 7.62-7.59 (m, 1H), 7.44 (s, 1H), 7.35 (d, J =
8.2 Hz, 1H), 7.22 (d, J = 8.6 Hz, 2H) , 7.13 (d, J = 8.6 Hz, 2H), 3.97 (s, 3H) & : : 3C NMR
(CDCl3, 100 MHz): 6159.8, 159.1, 154.8, 152.7, 150.4, 148.8, 136.2, 132.6, 132.1, 131.2,
130.2, 129.4, 128.1, 125.7, 124.7, 124.1, 121.4, 119.6, 117.0, 114.1, 55.4; HRMS (ESI) calcd
for Co3H4BrNOs [M + H] 432.0235 found 432.0212.

7-(4-methoxyphenyl)-9-nitro-6 H-chromeno[4,3-b]quinolin-6-one (8ajc):

Green solid, yield: 84%; mp 226-228 °C; IR(KBr, cm™): 3399, 3019, 2925, 1744, 1610,
1552, 1485, 1403, 1342, 1215, 1083, 757, 669; 'H NMR (CDCl;, 400 MHz): ¢ 8.89-8.87(dd,
J;=1.6 Hz, J, = 8.0 Hz, 1H), 8.64-8.60 (m, 2H), 8.38 (d, /=9.6 Hz, 1H), 7.69-7.65 (m, 1H),
7.50-7.46 (m, 1H), 7.38 (d, J = 8.9, 1H), 7.26 (d, J = 2.1 Hz, 2H), 7.16 (d, J = 8.7 Hz, 2H),
3.98 (s, 3H) 6 : : 13C NMR (CDCl3, 100 MHz): 6160.4, 158.6, 158.4, 153.3, 153.0, 152.1,
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145.8, 133.7, 131.4, 129.6, 127.5, 127.2, 126.3, 125.9, 125.4, 125.0, 119.3, 117.2, 114.9,
114.4, 55.5; HRMS (ESI) calcd for C,3H14N,O5 [M + H] 399.0981 found 399.0968.

9-methoxy-7-(p-tolyl)-6 H-chromeno|[4,3-b]quinolin-6-one (8aae):

Yellow solid, yield: 88%; mp 214-216 °C; IR(KBr, cm!): 3402, 3020, 2925, 1740, 1620,
1549, 1497, 1410, 1216, 1174, 1101, 760, 669; 'H NMR (CDCl;, 400 MHz): § 8.85-8.82
(dd, J; = 1.5 Hz, J, = 7.9 Hz, 1H), 8.18 (d, J = 9.2 Hz, 1H), 7.58-7.53 (m, 2H), 7.43 (d, J =
8.0, 1H), 7.41-7.38 (m, 1H), 7.35-7.33 (dd, J; = 0.8 Hz, J, = 8.3, 2H), 7.20 (d, J = 8.0 Hz,
2H), 6.81 (d, J = 2.7 Hz, 1H), 3.73 (s, 3H), 2.53 (s, 3H) & : : 3C NMR (CDCl3, 100 MHz):
0158.1, 153.8, 152.4, 148.0, 146.9, 137.8, 134.3, 131.7, 131.0, 129.4, 129.2, 127.9, 126.0,
125.3, 124.5, 120.1, 116.9, 113.4, 105.3, 55.5, 21.6; HRMS (ESI) calcd for C,4H7;NO;3 [M +
H] 368.1287 found 368.1283.

7-(4-methoxyphenyl)-6 H-chromeno[4,3-b]quinolin-6-one (8afc):

Brown solid, yield: 91%; mp 227-229 °C; IR(KBr, cm™): 3848, 3745, 3670, 3398, 3019,
1742, 1610, 1551, 1515, 1492, 1464, 1402, 1242, 1215, 1175, 1147, 1109, 1031, 757, 669 ;
'H NMR (CDCls, 400 MHz): ¢ 8.90-8.87(dd, J; = 1.0 Hz, J, = 7.9 Hz,1H), 8.27 (d, J =8.0
Hz, 1H), 7.91-7.87 (m, 1H), 7.66-7.63 (dd, J; = 0.9 Hz, J, = 8.6 Hz, 1H), 7.61 (d, J = 8.2 Hz,
1H), 7.58 (d, J = 8.2, 1H), 7.53-7.42 (m, 1H), 7.37-7.34 (dd, J; = 0.9 Hz, J, = 8.3 Hz, 1H),
7.24 (d, J = 8.7 Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 3.95 (s, 3H) 3 : : 13C NMR (CDCls, 100
MHz): 6159.6, 155.8, 152.8, 150.4, 150.2, 133.5, 132.8, 132.3, 129.6, 129.5, 129.0, 128.4,
127.1, 125.8, 124.6, 120.0, 117.5, 117.0, 11.9, 113.5, 55.4; HRMS (ESI) calcd for C,3H;sNO3
[M + H] 354.1130 found 354.1134.

9-fluoro-7-(4-methoxyphenyl)-6 H-chromeno|[4,3-b]quinolin-6-one (8aic):

White solid, yield: 88%; mp 224-226 °C; IR(KBr, cm'!): 3405, 3021, 1744, 1615, 1553,
1495, 1402, 1216, 1175, 1096, 761, 669; 'H NMR (CDCl;, 400 MHz):0 8.85-8.83(dd, J =
1.5 Hz, J, = 7.9 Hz, 1H), 8.29-8.25 (dd, J; = 5.4 Hz, J, = 9.3 Hz, 1H), 7.69-7.64 (m, 1H),
7.62-7.57 (m ,1H), 7.46-7.42 (m, 1H), 7.35 (d, J = 8.1, 1H), 7.26-7.21 (m, 3H), 7.13 (d, J =
8.7 Hz, 2H), 3.96 (s, 3H), 3 : : 13C NMR (CDCl;, 100 MHz): 6161.9, 159.8, 159.3, 155.0,
152.6, 149.6, 147.5, 132.3, 132.2, 132.1, 129.4, 128.5, 125.6, 124.7, 123.5, 123.2, 119.7,
117.0, 114.1, 111.3, 55.4; HRMS (ESI) calcd for C;3H4,FNO; [M + H] 372.1036 found
372.1017.
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7-(3,4-dimethoxyphenyl)-9-isopropyl-6 H-chromeno|[4,3-b]quinolin-6-one (8adb):

yellow solid, yield: 91%; mp 223-225 °C; IR(KBr, cm™): 3848, 3745, 3671, 3399, 3019,
1650, 1403, 1215, 1070, 768, 669; 'H NMR (CDCl;, 400 MHz): 6 8.94-8.91(dd, J; = 1.5 Hz,
J>=79 Hz, 1H), 8.28 (d, J= 8.7 Hz, 1H), 7.85-7.82 (dd, J; = 2.0 Hz, J, = 8.8 Hz, 1H), 7.62-
7.57 (m, 1H), 7.46-7.42 (m, 2H), 7.36-7.34 (dd, J; = 0.9 Hz, J, = 8.1, 1H), 7.09 (d, J = 8.1
Hz, 1H), 6.88-6.82 (m, 1H), 4.04 (s, 3H), 3.89 (s, 3H), 3.04-2.99 (m, 1H), 1.28 (d, /= 8.1 Hz,
3H), 1.26 (d, J= 8.1 Hz, 3H) & :: *C NMR (CDCl;, 100 MHz): 6159.5, 154.8, 152.5, 149.4,
148.8, 147.8, 132.5, 131.9, 129.45, 129.41, 128.3, 125.5, 124.5, 124.3, 120.6, 119.9, 116.8,
113.1, 111.7, 110.9, 56.0, 55.8, 34.30, 23.72, 23.62; HRMS (ESI) calcd for Cy7H,3NO4 [M +
H] 426.1705 found 426.1663 (M+H)".

7-(3,4-dimethoxyphenyl)-9-ethyl-6 H-chromeno|[4,3-b]quinolin-6-one (8acb):

yellow solid, yield: 92%; mp 215-217 °C; IR(KBr, cm™): 3851, 3745, 3671, 3397, 3019,
12400, 1632, 1404, 1215, 1070, 757, 669; 'H NMR (CDCls, 400 MHz): 6 8.96-8.94(dd, J; =
1.2, J,=8.0 Hz, 1H), 8.30 (d, J = 8.6 Hz, 1H), 7.81-7.78 (dd, J; = 1.9 Hz, J, = 8.7 Hz, 1H),
7.62-7.57 (m, 1H), 7.47-7.43 (m, 1H), 7.41 (d, J= 1.2, 1H), 7.36-7.34 (dd, J;, = 0.9 Hz, J, =
8.2 Hz, 1H), 7.09 (d, J = 8.1 Hz, 1H), 6.87-6.85 (dd, J,= 1.9 Hz, J, = 8.0 Hz, 1H), 6.81 (d, J
= 1.9 Hz, 1H), 4.04 (s, 3H), 3.89 (s, 3H), 2.79-2.74 (q, J = 7.5 Hz, 2H), 1.28-1.24 (t, J="7.5
Hz, 3H) & :: 3C NMR (CDCl;, 100 MHz): 6154.7, 152.5, 149.2, 149.2, 148.9, 148.8, 143 .4,
134.1, 131.9, 129.3, 128.35, 125.64, 125.53, 124.49, 120.62, 119.96, 116.84, 113.21, 111.75,
110.96, 56.01, 55.90, 29.09, 15.31; HRMS (ESI) calcd for C,sH,NO4 [M + H] 412.1549
found 412.1528.

9-(tert-butyl)-7-(3,4-dimethoxyphenyl)-6 H-chromeno|[4,3-b]quinolin-6-one (8aeb):

yellow solid, yield: 94%; mp 229-231 °C; IR(KBr, cml): 3851, 3745, 3671, 3397, 3019,
2400, 1632, 1404, 1215, 1070, 757, 669; 'H NMR (CDCls, 400 MHz): & 8.94-8.91(dd, J; =
1.3 Hz, J, = 7.9 Hz, 1H), 8.28 (d, /= 8.9 Hz, 1H), 8.02-8.00 (dd, J; = 2.2 Hz, J, = 9.0 Hz,
1H), 7.61-7.57 (m, 1H), 7.59-7.57 (m, 1H), 7.46-7.42 (m, 1H), 7.37-7.34 (dd, J; = 0.8 Hz, J,
= 8.1 Hz, 1H), 7.09 (d, J = 8.1 Hz, 1H), 6.89-6.86 (dd, J, = 1.9 Hz, J, = 8.1 Hz, 1H), 6.83 (d,
J=1.9 Hz,1H), 4.04 (s, 3H), 3.89 (s, 3H), 1.32 (s, 9 H) & : : *C NMR (CDCls, 100 MHz):
8159.5, 155.2, 152.5, 150.0, 149.5, 149.0, 148.9, 148.8, 132.0, 131.9, 129.6, 129.0, 127.9,
125.6, 124.5, 123.0, 120.7, 119.9, 116.8, 113.1, 111.8, 110.9, 56.0, 55.9, 35.1, 30.9; HRMS
(ESI) calcd for CasHysNO, [M + H] 440.1862 found 440.1837.

S10



581
8708
8496
4768
4556
2847
2390
2188
1723
1515
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Current Data Parameters
NAME onlS7
EXPNO 430021214

o PROCNO 1
F2 - Acquisition Paramet
Date_ 20141202
Time 4.00
INSTRUM

PROBHD 5 mm PABBO
PULPROG L

10 65536
SOLVENT  CDCI3
NS
DS

SWH 9615.385 Hz
FIDRES  0.1deris bz

Q 4078720 sec
A 145.29
o 52.000 usec

~ |

: T
9 8 6 5 4 3 2 : S

'"H NMR of intermediate a at 400 MHz (CDCl;)
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2725
2669
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Current Data Parameters
NAME S6
EXPNO 380
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131217
QNC-I1 Time 343
INSTRUM
PROBHD 5 mm PABBO BB/
PUL 2930
T
SOLVENT DMSO
NS
DS
SWH 8012.820 Hz
FIDRES  0.122266 Hx
AG 40894265
RG 14529
ow 62.400 usec
DE .50 usec
TE 300.0 K
o1 1.00000000 sec
Too 1
o EL 1 ========
SFO1  400.1629712 MHz
1 1H
P 12.35 usec
PLW1  14.00000000 W
F2 - Processing parameters.
ssale
SF_ 400.1605000 MHz
EM
SSB 0
LB 030 Hz
GB 0
PC 1.00

A S

T T T

10 9 8

D

'"H NMR of intermediate g at 400 MHz (DMSO-dj)
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Current Data Paran
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F2 - Acquisition Pa
Date_
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300.0 |

T T T T T T T T T T T T T T T T
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I3C NMR of intermediate g at 100 MHz (DMSO-dg)
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8.1232
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7.5260
7.4152
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7.2945
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2.4093
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Current Data Parameter:

F2 - Acquisition Param«
Date_ 20130416
Time 16.47
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG zg30

O TD 65536
SOLVENT cDCI3
NS 8

CHQ-5

P
Dog=E®
=

=

i

8

E 300.0 K
D1 1.00000000 sec
DO 1

======== CHANNEL f1
SFO1 400.1629712 0
Nuc1 1H

P1 12.35 usec

F2 - Processing parame
sl 65536

SF 400.1605138 M
winw En
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B [EEes g
(=1 || N -
- el o

"H NMR of compound 8abf at 400 MHz (CDCl5)
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Current Data Parameters
NAME sam|

EXPNO 325
CHQ-5 PROCNO 1
F2 - Acquisition Paramet
Date_ 20150320
Time .30
INSTRUM spect
PROBHD 5mm PABBO
PULPROG zgpg30

SOLVENT TFA-
NS 512

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 1.48

Dw 20.800 usec
DE 6.50 usec
TE 300.0 K

D11 0.03000000 sec

WMWIMLL v —

T

T T T T T T T T T T

T T T
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

13C NMR of compound 8abf at 100 MHz (TFA-d)
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— Current Data Parameters
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F2 - Acquisition Paramets
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(@] INSTRUM spect
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DS
o SWH 8012820 Hz
N FIDRES 0122265 H
AQ 4.08944865 sec
RG 100.41
bW 62.400 usec
DE 6.50 usac
TE 300.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 -
400.1629712 b
1H
P1 12.35 usec
PLWI 1400000000 \
F2 - Processing parametc
al ARAAR
T T T T T T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
[=1 (<O WO W
< QeQriee ==
- Nl el

"H NMR of compound 8abe at 400 MHz (CDCl5)
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Current Data Paramelers
NAME pgrdia
EXPNO 9303004
CHQ-4 PROCNO 1
F2 - Acquisition Parame
Date_ 20130501
Time
INSTRUM ec
PROBHD 5 mm P 1H
PULPROG 2gpg30
D 6
SOLVENT CDCI3
NS
SWH 18028.846 Hz
FIDRES 0.275098 H2
AQ 1.8175818 sec
RG 2050
bw 27.733 usec
DE 15.00 usec
TE 673.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL 1 =
13C
8.15 usec
-3.00 dB
‘ ‘ J
T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

13C NMR of compound 8abe at 100 MHz (CDCl5)
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Current Data Paramete

NAME May02-2013
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PROCNO 1
CHQ-1SO F2 - Acquisition Paran
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PULPROG 2430
D 65536
X (0] SOLVENT cbeia
NS 8
Ds 0
7 SWH 8012.820
N FIDRES  0.122266
Q 4.0834465 s¢
G 100.41
oW 62.400 use
DI 6.50 usec
TE 295.1 K
D1 1.00000000 s«
TDO 1
======== CHANNEL -
SFO1 400.1629712
NUC1 1H
P11 12 75 near
T T T T T T T T T T T T T
11 10 9 8 T 3 2 1 0 ppm
=) Fuﬁ I~ | & < © ©
< | L2 (2 = & o
- vl - (] o
1
H NMR of compound 8abd at 400 MHz (CDCls)
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Current Data Paran
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F2 - Acquisition Pa
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D1 2000000
D11 0.03000¢
T 1
SFO1 75.475z
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13C NMR of compound 8abd at 100 MHz (CDCls)
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Current Data Parameters
NAME pgrdia
EXPNO 930100413
PROCNO 1
F2 - Aequisitlon Parameters
OCHs Date 20130410
2356
CHQ-2 INSTRUM 5
PROBHD 5 mm QNP 1H/13
PULPROG 2930
i 65536
0 SOLVENT cocia
NS 8
DS 0
SWH 6188.119 Hz
X (0] FIDRES  0.094423 Hz
AQ 5.2953587 sec
_ RG 287
bW 80.800 usec
N DE 15.00 usec
TE 6732 K
D1 1.00000000 sec
Do 1
======== CHANNEL t{ ====
NUGT 1H
1 10.00 usec
P -1.00
PLIW  15.02081871 W
SFO1  300.1318534 MHz
F2 - Processing parameters
sl 32768
SF_ 300.1300000 MHz
DW EM
B
LB 0.30 Hz
GB [)
PC 1.00
T T T T T T T T T
10 9 8 7 5 4 3 0 ppm
@ ] ] B ] B e B o N
- e R R P NN ] ©
1
H NMR of compound 8abe at 400 MHz (CDCl;
DO P LTOrrMONCOOTO N
SnroNQNNoRANTROROA® T %o\ = .
COTNOONUNDDDOO LT OO MMN s = L]
DOLODITTOONANNNNNNN T — ERe 0 =
—FrrrErFIFFIFIFFIFEFEFEEFE S ~ w0 ™~
Current Data Paramete:
pardia
EXPNO  113012041:
CHO: PROCNO 1
HQ-2 F2 - Acquisition Param
Date = 20130413
Time 18.46
INSTRUM spect
PROBHD 5 mm PABB:
PULPROG " ___2qpg3t
SOLVENT _ CDCI3
NS 512
DS [
SWH 24038.461 H
FIDRES  0.386798 +
AQ 1.3631988 se
RG 201.43
bW 20.800 use
DE 6.50 usec
TE 300.0 K
D1 2.00000000 se
D11 0.03000000 s
Too 1
======== CHANNEL f1
SFO1  100.6304893
NUC1 13C
Pl 820 usec
F2 - Processing param
sl 32768
SF_ 1006204285 M
wow EM
SSB 0
LB 1.00 Hz
GB 0
‘ PC 140
. . ) .
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

13C NMR of compound 8abc at 100 MHz (CDCl5)
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Current Data Parameters
CHQ-2 DEPT-9( NAME  Apr23-2013-13C
EXPNO 921
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130424
Time 129
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65536
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SWH 24038.461 Hz

1.3 sec
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ow 20.800 usec
D 6.50 usec
300.0 K
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TDO
======== CHANNEL f1 ====
SFO1 100.6304998 MHz
Nuct 13C
P1 8.20 usec
| " -
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
DEPT-90 of compound 8abe at 100 MHz (CDCls)
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CHQ-2 DEPT-1
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140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

DEPT-135 of compound 8abe at 100 MHz (CDCl;)
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CHQ-2

|

T T T T T T T T T T T T T T T T T T
90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

COSY of compound 8abc at 400 MHz (CDCl5)

M ppm

|

100

120

+140

i)

T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

HSQC of compound 8abc at 400 MHz (CDCls)
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CHQ2

iy L
— o ° ' . B
_— L]
- En
J— | 5 00 .uﬂ []
e - .
o ° . '
— a L] .
= ® 2 fo
e LL] L
T T T T T T T T T
9 8 7 6 5 4 3 2 0
HMBC of compound 8abc at 400 MHz (CDCls)
SAIF,CSIR- CDRI, LUCKNOW
4425/2013 1:07:18 PM
A:16
CHQ204250495_122313 #64-141 RT 0.80-1.79 AV: 78 SB: 2 0.00,0.00 NL: 1.32E5
T: +c ESI Full ms [ 80.00-750.00]
100 368.2
0
80
70
®
3
c
S 60
g
5
2 50
s
% 40
@
o
30
369.3
400.2 488.2
20
10 401.2 489.2 5512 679.4 711.2
100 150 200 250 300 350 400 450 500 550 600 650 700

m/z

MASS (ES-MS) of compound 8abc¢
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Current Data Paramelers
CHQ-8 NAME  Apr30-2013FN
OCHs EXPNO | 810
OCH; ROCNO 1
F2-Acqulsllinn Parameter:
Date_ 20130430
Time 12.33
INSTRUM spect
O PROBHD 5 mm PABBO BE
PULPROG zg30
SoLvent > Coci
3
X (@) NS 8
0
SWH 8012.820 Hz
- FIDRES  0.122266 Hz
N AQ 894465 sec
RG 100,41
Dw 62.400 usec
DE 6.50 usec
TE 5.6
D1 1.00000000 sec
TDo 1
======== CHANNEL 11 ===
SFO1  400.1629712 MHz
l ._JLJL l J
T T T T T T T T T T T
11 10 9 8 7 6 4 2 1 0 ppm
o] [r[mfofc|w]|d|r S [ ™~
] I A B B o = i B ot b} 5]
e B P B B R N R P o3led ]
1
H NMR of compound 8abb at 400 MHz (CDCls)
NSTroohoONNOOdrNOr-rOTNOOT
nHeoearagaanNtaeaaeanhg ew re E
OPLTNDOVON DN OO TO OB O ™ NI TiCa Qe
DO FITTOINNNNNNNNN -~ NN © © q
—FrrrFrTFEFEFrFEFIFFFFEFEFEIFERFEIFERES T - ~ [
Current Data Paramete
NAME  May03-2013-
EXPNO
PROCNO 1
F2 - Acquisition Param
CHQ_a Date_ 20130503
T 19.35
INSTRUM
PROBHD 5 mm PABE
PULPROG 2gpgd
D 65534
SOLVENT cock
NS 512
SWH 24038.461
FIDRES 0.366798
AQ 13631488 5
RG 201.48
ow 20.800 us.
DE 6.50 usec
TE 295.7 K
D1 2.00000000 s
D11 0.0300
Do
100.630499:
13C
8.20 usec
70.5999984
= CHANNEL f
SFO2 400.162100¢
NUC2 H
CPDPRG[2 waltz 11
" - L | ‘ L — M h "
oty v Y oy A\ iy
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 ppm

13C NMR of compound 8abb at 100 MHz (CDCl;)
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8.8421
8.8385
8.8224
8.8187
8.1538
8.1322
7.7242
7.7198
7.7026
7.6982
7.5853
7.5813
7.5640
7.5467
7.5427
7.4345
7.4327
7.4147
7.3968
7.3949
7.3493
7.3330
7.3126
7.2654
6.4794

SR e

——3.8529

— 2.4656

0.0000

Current Data Parameters
NAME Apr3o-2013FN
EXPNO 920
PROCNO 1

Fz - Acquisition Parameters
e 20130430

12.37
CHQ-9 INSTRUM spec
PROBHD 5 mm PAEBO BB/
65536
SOLVENT cDCI3
NS 8
DS 0
SWH 8012.820 Hz
FIDRES  0.122266 Hz
AQ 4.0894465 sec
RG 100.41
ow 62.400 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
HANNEL 11
1 400.1629712
NuC1 1H
P1 12.35 usec
PLW1 1400000000 W
;Iz - Processing parameters
SF 400.1605078 MHz
T T T T T T T T T T T T
11 10 8 7 6 5 4 3 2 1 0 ppm
(=) o< S - <+ ~
=] Qlelce b NN o
- ==l oi o|© [}
1
H NMR of compound 8aba at 400 MHz (CDCl;)
POV DHIRUOVWVOWNON®M — WO T
OUOVNOOVTIRN-NT-TOOQORNR I © oY Q- I
SETRNDOENLBANNDGOWL T OO 0 qrw N <
LWL ITOODODNDNODANNNNN———O I~~~ © — © N
—FrrrrrrrTrrTFIFIFFIFEIFEIFCEICEI - M~~~ © [
Current Data Parameter:
NAME  May03-2013-1
EXPNO 1070
CHQ-9 PROCNO 1
F2.- Acquisition Parame
Date_ 20130
Time 20,0
INSTRUM
PROBHD 5 mm PABBC
PULPROG zgpg30
D 65536
SOLVENT cDCI3
NS 512
DS 0
SWH 24038.461 H;
FIDRES 0.366798 H
Al 1.3631488 sec
RG 201.48
D! 20.800 usec
DI 6.50 usec
TE 295.6 K
D1 2,00000000 sec
D11 0.03000000 se-
TDO 1
======== CHANNEL 11
SFO1  100. 8304993 A
NuC1
P1
PLW1 7\],58!9“47 \
= CHANNEL 12
400.1621006 h
NU 1H
CPDPRG[2  waltz16
P roney " 'l ik - "
o o v -y maand oy
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 ppm

13C NMR of compound 8aba at 100 MHz (CDCls)
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8.8105
8.7909
8.1312
8.1096
7.6944
7.6728
7.5628
7.5440
7.5249
74141
7.3950
7.3761
7.3069
7.2860
7.2712
7.2539
7.2162

SN

—2.4140

—— 0.0000

F Current Data Parameters
NAME  Apr28-2013FN
CHQ-6 EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20130429
Time 143
O INSTRUM
PEOEHD. 5 mm BAGEO B3/
PULPROG 9%
6553
X (e} sowvent *Boois
NS 8
DS 0
Pz SWH 8012.820 Hz
N FIDRES  0.122266 Hz
AQ 40894465 sec
RG ;
oW 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =====
SFO1  400.1629712 MHz
NUC1 1H
Pi 12.35 usec
PLWI1  14,00000000 W
F2 - Processina parameters
Jl_
T T T T T T T T T T
10 9 8 7 6 5 4 3 0 ppm
[=) ) (o] o) od fTe)
=] S|o|N|(—|™ I
28 iuc ] Y P
1
H NMR of compound 8abg at 400 MHz (CDCl3;)
g N R O KRN B B~ Rl B - I )
rTHesanooTdOlanbNOS G M MDISNS G NGD O i)
NOUOOMAN T T~ 0MNOONONIOONONMNMOODDOLOWLMMOO b
DOVOVVOVOVOUMUITTTOONANNNANNN"T T ™7 (=]
rFrFrFrFFrFFFFFFFEFIFIFRFFFRFFFRFFEFERFEFEIERE - I
Current Data Parameters
Al gopal
EXPNO
PROCNO 1
F2 - uisition Paramete
Dme:wq 20130716
Time
INSTRUM
POLPROG " zgpgon =
zgp:
D 65536
CHQ-6 SOLVENT TFA-
NS 512
0
24038.461 Hz
FIDRES  0.366798 Hz
1.3631488 sec
RG 201.48
ow 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000
D11 0.03000000 sec
TOH 1
== CHANNEL f1 ==
100.6304993 MH.
13C
8.20 usec
70.50999847 W
CHANNEL f2 ==
400.1621006 MH
C2 1H
CPDPRG(Z waltz16
PCPD2 90.00 usec
Brwa 14 Anananan
WALl L
T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR of compound 8abg at 100 MHz (TFA-d)
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Current Data Parameters
NAME  Apr23-2013FN
EXPNO
PROCNO 1
CHQ-1 F2 - Acquisition Parameter
Date 20130423
Time 18.57
INSTRUM spect
PROBHD 5 mm PABBO B
Cl PULPROG 2930
™ 65536
SOLVENT cDci3
NS 8
DS 0
SWH 8012.820 Hz
FIDRES  0.122266 Hz
AQ 4.0894465 sec
O RG 114.26
bW 62.400 usec
DE 6.50 usec
TE 300.0 K
Di 1.00000000 sec
N O TDO 1
P —======= CHANNEL 11 ===
SFO1  400.1629712 MHz
N NUC1 1H
P1 12.35 usec
PLW1 14.00000000 W
F2 - Processing parameter
sl 65536
SF_ 400.1605121 MHz
wow EM
S5B
LB 0.30 Hz
GB 0
PC 1.00
= _Jk
T T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 -1 ppm

=1 = N[O O]
3 |g=[qNSw
= I=l<lel<l el

3.19

"H NMR of compound 8abh at 400 MHz (CDCl5)

A R L - N T -1

ONAN-RNOINRNINEINNITIDND S — o~ @
GONDORNLDULTNDDOINOIWOT ONG e i 2] ]
DODSIITOOOONONNNNNNN T+ — KRE -
rFrrFrFEFrFFFFIFFFEFERFEFERFESRTS O ~ ™

N

CHQ-1

e

Current Data Paramete
NAME rdia

EXPNO 910280412
PROCNO 1

F2 - Acquisition Paran
Date 0130430
Time 3.
INSTRUM spect
PROBHD 5 mm QNP
PULPROG 29pg3
0 65536
SOLVENT cpels
2

NS
DS
SWH 18028.846 |
FIDRES 0.275098
AQ 1.8175818 st
RG 2050
DwW 27.733 ust
DE 15.00 usec
TE 673.2 K
D1 2.00000000 s«
D11 0.03000000 s
DO 1

== CHANNEL

3C

NUCT 1
P1 .15 usec
L .
[ | - J Al
h s 0 torned o iy et bl A St ]

T T T T T T T T T T

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm

13C NMR of compound 8abh at 100 MHz (CDCl;)
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RSN

0.0000

CHQ-BR Br
Current Data Param
NAME May02-20
940
PROCNO 1
F2 - Acquisition Par
(@] Date 13050!
Time 13.54
P
5mm PA|
X (@] _IFSLPHOG 2
SOLVENT cD¢
~ NS 8
N DS 0
SWH 8012.82(
FIDRES  0.1222¢
AQ 4465
RG 14.26
DW 62.400 L
DE 6.50 us
TE 295.1 K
D1 1.00000000
DO 1
===== CHANNEL
400.16287
1H
1235 us
PLW1  14.000000
T T T T T T T T T T T T T
1 10 9 6 5 4 3 2 1 0 ppm

8 7
=) ﬁ]{(gmwr (=)
< QL QQ «
O I ] e e Y]

"H NMR of compound 8abi at 400 MHz (CDCl;)

SRR AYTOONILN -rOONWL D =

S e e s Lo S o fn e B o B i de e b B Rt -
NN NCUN-TORNOCWY ND N~ M 1Y e @
DOWLDT IO OANNNNNNN— — NN N

SN\

CHQ-BR

ity " 4 NP omsigid R A

Current Data Parameters
NAME pgrdia
EXPNO 91070513
PROCNO 1

F2 - Acquisition Paramaters
Date_ 20130507
Time
INSTRUM spact
PROBHD_ 5 mm QNP 1H/1
PULPROG 2gpg30

65536
SOLVENT CDCI3
NS 512

16.49

DS

SWH 18028 846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG

DwW 27.733 usec
DE 15.00 usec

TE 673.2

D1 2.00000000 sec
D11 0.03000000 sec
TDo

======== CHANNEL {1 ==
NUC1 13C

P1 8.15 usec

PL1 -3.00 dB
PLIW 55.13059616 W
SFO1 75.4752953 MH:

CHANNEL 12 ==
2 waltz16
1H

T T T T T T T

T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40

13C NMR of compound 8abi at 100 MHz (CDCl5)
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Current Data Parameters
IAME gopal
EXPNO 930
CHQ-3 PROCNO 1
CN F2 - Acquisition Parameters.
Date_ 20130618
Time 22.46
INSTRUM spect
PROBHD 5 mm QNP 1H/13
SOLVENT TFA
(0] NS 16
Ds 2
SWH 6188.119 Hz
FIDRES _ 0.094423 Hz
A (0] AQ 5.2053567 sec
RG 287
P bw 80.800 usec
DE 15.00 usec
N TE 673.2 K
D1 1.00000000 sec
TDO 1
== CHANNEL 1
1H
10.00 usec
-1.00 dB
PLIW 1502081871 W
SFO1 300.1318534 MHz
F2 - Processing paramelers
<l TR

T T T T T T T T

T
13 12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
QO NNM
L R R R RS

'"H NMR of compound 8abj at 400 MHz (TFA-d)

N~ O r N O -NDOONOO-TDOMNOLNOANNN N O

NN T -~ OT RO RNBONTOOCHINSS @
QOO OOMBIITTINNANNNNNNrr -+ =]
rFrFrFrEFrFrFEFEFrFEFERFFFEFRFRFRFRFERERFEFEERERE S 3]

Current Data Parameters
NA gopal

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date 20130711
CHQ-3 Time 14.47

INSTRUM s

PROBHD 5mm PABBO BB

%:L)ILPROG

SOLVENT TFA-
NS 512

DS 4
SWH 24038.461 Hz
0.366798 Hz

FIDRES
AQ 1.3631488 sec
RG 201.48
bw 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TD

= CHANNEL 1 ===

~100.6304993 MHz
13C

P1 8.20 usec
PLW1 70.58999847 W

= CHANNEL 2 ====
400.1621006 MHz
1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

Lol L

T T T T T T T T T T T T T T T T T

T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR of compound 8abj at 100 MHz (TFA-d)
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11.5049

8.8578
8.8309
8.7080
8.6810
8.6597
8.6299
8.3937
8.3645
8.1348
8.1088
8.0827
7.8564
7.8308
7.8053
7.7528
7.7254
7.6983
7.6696
2.6795

Current Data Parameters
NAME |

gopal
EXPNO 1000
PROCNO 1
NO F2 - Acquisition Parameters
2 Date 20130619
Time 6.47
INSTRUM spect
PROBHD 5 mm QNP 1HA13
PULPROG
SOLVENT TFA
o 5 2
CHQ-7 SWH 6188.119 Hz
FIDRES _ 0.094423 Hz
AQ 5.2953587 sec
X (0] R 256
DW 80.800 usec
DE 15,00 usec
Pz TE 6732 K
N D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
10,00 usec
PLi -1
PLIW 1502081871 W
SFOT  300.1318534 MHz
F2 - Processing parameters
sl 32768
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
ofwlnlo|r] = (=)
e ] e ] o
B I e Y I B ]

'H NMR of compound 8abk at 300 MHz (TFA-d)

164.54
162.59

TS

CHQ-7

162.02

161.45
160.87

158.82
154.03
149.08
146.94
144.74
143.39
141.86
139.22

- T—138.73

—

S

128.91
128.43
127.67

.

124.75
124.48

120.70
120.57
119.24

116.94
113.92
113.18
110.96
109.42

20.72

7

Current Data Parameters
NAM

E gopal
EXPNO 920
PROCN 1
F2 - Acquisition Parametei
Date_ 20130624
Time 2243
INSTRUM spect
PROBHD 5 mm QNP 1H/:
PULPROG 2gpg30

™ 65536
SOLVENT TFA
NS 1024

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050
bw 27.733 usec
DE 15.00 usec
TE 673.2 K
D1 2.00000000 sec
Di1 0.03000000 sec
TDO 1
= CHANNEL t1 ==
13C
8.15 usec
-3.00 dB

55.13059616 W
75.4752953 MHz

= = CHANNEL 12 ===
CPDPRG2 waliz16
Nucz

PCPD2 80.00 usec

T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

T T

T
0 ppm

13C NMR of compound 8abk at 75 MHz (TFA-d)
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CHQ-TF

_ — 11.5019

2.6835

'H NMR of compound 8abl at 300 MHz (TFA-d)

166.07

|

162.57

161.99

CHQ-TF

161.42
160.84

158.60
153.71

146.60

144.15
142.91

138.96

138.77
138.34
137.71

133.37

132.92
——129.01
128.65

%

127.52

|l|

127.33
126.16

126.12
124.09

120.38
120.07
118.90
116.62

113.50
112.87

110.71
109.11

20.39

Current Data Parameters
NAME gopal

EXPNO 910
PROCNO 1

F2 - Acquisition Paramelers
Date_ 20130624

Time 22.13
INSTRUM

spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
65536

T
SOLVENT
NS 1024

[
SWH 18028.846 Hz
FIDRES  0.275098 Hz
AQ 1.8175818 sec
RG 2050
DW 27.733 usec
DE 15.00 usec
TE 673.2K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

PL: .
PLIW  55.13059616 W
SFO1 75.4752953 MHz

T
140

T
120

100

13C NMR of compound 8abl at 75 MHz (TFA-d)
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8.8007
8.7811
8.1116
8.0900
7.6868
7.6652
7.5808
7.5731
7.5690
7.5611
7.5397
7.5213
7.4091
7.3902
7.3686
7.3096
7.2889
7.2727
7.2676
7.2555
7.1300
7.1180

&

24247

0.0000

Current Data Paramelers
E;ME Apr29-2013AN

PNO 810
PROCNO 1
S F2 - Acquisition Paramet
\ Date_ 20130430
s ime !
CHQ T INSTRUM spect
\ PROBHD 5 mm PABBO
O PULPROG 2930
D 65536
SOLVENT _cDCI3
NS 8
\ o DS [
SWH 8012.820 Hz
FIDRES  0.122266 Hz
— AQ 4.0894465 sec
RG 100.41
N ow 62,400 usec
DE 6.50 usec
TE 2954 K
D1 1.I]W?[|[|U sec
NUC1 1
P1 12.35 usec
PLW!  14.00000000 W
F2 - Processina parametc
J ks Jk ,l 4
T T T T T T T T
11 10 9 6 5 0 ppm

8 7
(=] momo|m|~
S ﬁ!j:ﬁi."."!q
- Il cilcileil

"H NMR of compound 8abm at 400 MHz (CDCl;)

oMTooNLANTONTTOON"TTOO

MO aITNMONNOnOnDT RN @~ T
goggenguigsgouusnaon ]
0w < [ ) [ NANANNANNN™ ™™ M~N~w
—FrFrFrFrEFrFEFFIFEFrEFrEFEFEFIFETFEE O NN~

SRR

b o

==

el
\

CHQ-THIO

21.96

Eunenl Data Parameters

pgrdia
EXPNO 9300205
PROCNO 1

F2 - Acquisition Parame’
Date_ 130502
Time 20.58
INSTRUM spect
PROBHD 5 mm QNP 1
PULPROG zgpg30
TD SSSSE
SOLVENT cpcla
NS 512

bs 0

SWH 18028.846 H
FIDRES 0.275098 ¢
AQ 1.8175818 sex
R 2050

pw 27.733 usec
DE 15.00 usec
TE 673.2 K

D1 200000000 se
D11 0.03000000 s¢
ToO 1

PLIW 55.13059616
SFO1 75.4752953 1

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70

13C NMR of compound 8abm at 75 MHz (CDCls)
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8.6116
8.1441
8.1226
7.6954
7.6742
7.3760
7.3572
7.3379
7.2992
7.2554
7.2147
7.1937
7.1753
7.1563

_—25147

TT—24244
—— 0.0000

AN

Current Data Parameters
NAME  Apr29-2013FN

XPNO

CHQ-MC oo

Time _

830
1

F2 - Acquisition Parameters
Date 20130429

15.05

INSTRUM spact
PROBHD 5 mm PABBO BB/
PULPROG g

T
SOLVENT
NS
DS

SWH
FIDRES

CDCI3
8

Q
8012820 Hz
0.122266 Hz
08

65 sec
129 57
62 400 usec
6.50 usec
300.0 K
1.00000000 sec
1

== CHANNEL f1 ====
400.1629712 MHz
1H

;FD1
NUC1

12.35 usec

P1
PLW1 14 00000000 W

F2 - Processing parameters

1.04
6.50
3.81

76.74
21.97
21.67
21.15

-
Nl

Current Data Parameters
NAM rdli

pgrdia
EXPNO 8400205
PROCNO 1
F2 - Act
Date_
Time

INSTRUM Spex
PROBHD_5mm QNP 1k
PULPROG zgpg30

D 655!
SOLVENT CDCI3
NS 512

CHQ-MC

quisition Paramets
13050:

0
18028.846 H:
0.275098 H
1.8175818 sec
2050

27.733 usec

15.00 usec

6732 K
00000000 sec

2
0.03000000 ser

CHANNEL 11 =
13C
8.15 usec
-3.00 dB
5513059616\
75.4752953 M

PL1
PLIW
SFO1

e CHANNFI -

80

70

60

50 40 30

T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 20 10 0 ppm

13C NMR of compound 8bbe at 100 MHz (CDCls)
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Current Data Parameters

NAME ™ Mayo7-2013A
% 970

CHQ-0OC PROCNO 1

F2 - Acquisition Paramet:
(o] Date_ 20130508
Time 1205
INSTRUM spact
PROBHD_ 5 mm FABBO

X PULPROG 2930
O Tl 65536

SOLVENT cDCI3
NS 8

N DS

0

SWH 8012.820 Hz
FIDRES 0.122266 H
A 4.088 5 sec
RG 100.41
bow 62 400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec

Do 1

======== CHANNEL f1 =
SFC1 400.1628712 \
NUC1 1H

1 12.35 usec

P
PLW1 14.00000000 \

F2 - Processing paramets
8 B8
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X-Ray Data Collection and Structure Refinement Details of compound 8abh.

A good quality single crystal of size 0.30 x 0.18 x 0.16 mm, was selected under a
polarizing microscope and was mounted on a glass fiber for data collection. Single crystal X-
ray data for compound 8abh were collected on the Rigaku Kappa 3 circle diffractometer
equipped with the AFCI2 goniometer and enhanced sensitivity (HG) Saturn724+ CCD
detector in the 4x4 bin mode using the monochromated Mo-Ka radiation generated from the

microfocus sealed tube MicroMax-003 X-ray generator equipped with specially designed

confocal multilayer optics. Data collection was performed using o-scans of 0.5° steps at
293(2) K. Cell determination, data collection and data reduction was performed using the
Rigaku CrystalClear-SM Expert 2.1 b24! software. Structure solution and refinement were
performed by using SHELX-972. Refinement of coordinates and anisotropic thermal
parameters of non-hydrogen atoms were carried out by the full-matrix least-squares method.
The hydrogen atoms attached to carbon atoms were generated with idealized geometries and

isotropically refined using a riding model.’

Figure 1 ORTEP diagram drawn with 30% ellipsoid probability for non-H atoms of the
crystal structure of compound 8abh determined at 293 K. Crystals of compound 8abh were
grown from the chloroform by slow evaporation method.
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Table 1 Crystal data and structure refinement details for compound 8abh.

Compound 8abh
Empirical formula Cy»; Hi4s CINO,
Formula weight 371.80
Crystal System Tricline
Space group P-1
a(A) 8.686(06)
b(A) 10.371(8)
c(A) 11.293(8)
o (°) 109.138(7)
B(°) 111.662(9)
v (°) 92.379(9)
V(A3) 877.8(11)
VA 2
D, (g/cm?) 1.407
Fooo 384
u(mm) 0.24
Ormax (°) 25.35
Total reflections 6884
Unique reflections 3137
Reflections [/ > 26([)] 1706
Parameters 244
Rint 0.0397
Goodness-of-fit 0.914
R [F? > 20(F?)] 0.0505
wR (F?, all data) 0.1463
CCDC No. 963785
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