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General

Microwave irradiation was carried out with initiator from Biotage Company, Sweden. Melting
points were determined in open capillaries and were uncorrected. IR spectra were taken on a

' 'TH NMR spectra were

FT-IR-Tensor 27 spectrometer in KBr pellets and reported in cm’
measured on a Bruker DPX 400 MHz spectrometer in DMSO-ds with chemical shift (J) given in
ppm relative to TMS as internal standard. HRMS (ESI) was determined by using microTOF-Q 11
HRMS/MS instrument (Bruker). X-Ray crystallographic analysis was performed with a Siemens

SMART CCD and a Siemens P4 diffractometer.

Example for the synthesis of 4a:
3-((3-chlorophenyl)thio)-1-(4-methylbenzoyl)-9-0x0-9H-indeno[2,1-c]
pyridine-4-carbonitrile (4a)

Typically, 2,2-dihydroxy-1-p-tolylethanone (1a, 1 mmol, 0.166 g, 1.0 equiv.) was introduced in a
10-mL Initiator™ reaction vial, 3-chlorobenzenethiol (2a, 1.0 mmol, 0.144 g, 1.0 equiv.) and
2-(3-0x0-2,3-dihydro-1H-inden-1-ylidene)malononitrile (3, 1.0 mmol, 0.194 g, 1.0 equiv.) as
well as acetic acid (1.0 mL) were then successively added. Subsequently, the reaction vial was
closed and then pre-stirred for 10 second. The mixture was irradiated (Time: 28 min,
Temperature: 120 °C; Absorption Level: High; Fixed Hold Time) until TLC (petroleum ether :
acetone 3:1) revealed that conversion of the starting material 1a was complete. The reaction
mixture was then cooled to room temperature and then diluted with cold water (20 ml). The solid
product was collected by Biichner filtration and was purified by flash column chromatography
(silica gel, mixtures of petroleum ether / acetone, 7:1, v/v) to afford the desired pure

2-azafluorenones 4a as a green solid (mp: 190-191 °C)
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3-((3-Chlorophenyhthio)-1-(4-methylbenzoyl)-9-oxo0-9H-indeno[2,1-c]pyridine-4-carbonitril
e (4a)

A green solid; mp: 190-191 °C

'H NMR (400 MHz, DMSO-dq) 6 8.25 (d, J = 7.6 Hz, 1H, ArH), 7.94-7.90 (m, 1H, ArH), 7.77 (s,
2H, ArH), 7.70 (d, J = 8.0 Hz, 3H, ArH), 7.56 (d,J = 7.6 Hz, 1H, ArH), 7.46-7.37 (m, 2H, ArH),
7.33 (d,J =7.6 Hz, 2H, ArH), 2.39 (s, 3H, CH3).

BC NMR (100 MHz, DMSO-ds) & 199.5, 190.3, 187.6, 166.8, 155.5, 154.1, 145.5, 138.5, 136.1,
134.0, 133.9, 133.5, 133.0, 131.5, 130.9, 129.9, 129.5, 129.0, 124.9, 123.6, 122.7, 114.0, 99.8,
94.0, 21.3.

IR (KBr, v, cm™): 3415, 2218, 1720, 1674, 1655, 1569, 1491, 1459, 1283, 1182, 1088, 941, 849.
HRMS (ESI): m/z calcd for C,7H;sCIN,NaSO,, 489.0435 [M+Na]", found: 489.0461.

3-((4-Bromophenyl)thio)-1-(4-methylbenzoyl)-9-oxo0-9H-indeno[2,1-c]pyridine-4-carbonitril
e (4b)
CHj

A green solid; mp:194-194.3 °C

'H NMR (400 MHz, DMSO-ds) & 8.24 (d, J = 7.6 Hz, 1H, ArH), 8.00 — 7.82 (m, 1H, ArH),
7.76-7.73 (m, 2H, ArH), 7.66 (d, J = 8.0 Hz, 2H, ArH), 7.58-7.52 (m, 4H, ArH), 7.32 (d, J = 8.0
Hz, 2H, ArH), 2.40 (s, 3H, CH3).

BC NMR (100 MHz, DMSO-ds) & 190.2, 187.6, 167.1, 155.5, 154.0, 145.5, 138.5, 136.7, 136.1,
134.0, 133.9, 132.4, 131.5, 129.9, 129.4, 126.2, 124.9, 123.8, 123.6, 122.7, 114.0, 99.6, 21.3.

IR (KBr, v, cm™): 3439, 2221, 1725, 1673, 1602, 1560, 1472, 1454, 1386, 1364, 1286, 1237,
1182, 1118, 1086, 1007, 933, 821, 750, 693.

HRMS (ESI): m/z caled for C27H;5sBrNaNaSO,, 534.9912 [M+Na]", found: 534.9924.

1-(4-Methylbenzoyl)-9-oxo-3-(phenylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4c)

A pale yellow solid, mp: 200-201°C
'"H NMR (400 MHz, DMSO-ds) 5 8.23 (d, J = 7.6 Hz, 1H, ArH), 7.95 — 7.84 (m, 1H, ArH),
7.74-7.73 (m, 2H, ArH), 7.65 (d, J = 8.0 Hz, 2H, ArH), 7.61 — 7.53 (m, 2H, ArH), 7.40 — 7.28 (m,
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5H, ArH), 2.37 (s, 3H, CHs).

IR (KBr, v, cm™): 3440, 2217, 1719, 1667, 1603, 1569, 1442, 1369, 1284, 1242, 1180, 1120,
1022, 944, 848, 757, 694.

HRMS (ESI): m/z calcd for C,7H7N,SO,, 433.1005 [M+H]", found: 433.1033.

1-(4-Methylbenzoyl)-9-oxo-3-(p-tolylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4d)

A yellow solid, mp: 197-197.5°C

'H NMR (400 MHz, DMSO-d¢) & 8.24 (d, J = 7.6 Hz, 1H, ArH), 7.92-7.88 (m, 1H, ArH),
7.75-7.74(m, 2H, ArH), 7.67 (d, J = 7.6 Hz, 2H, ArH), 7.46 (d, J = 7.6 Hz, 2H, ArH), 7.31 (d, J =
7.6 Hz, 2H, ArH), 7.19 (d, J = 7.6 Hz, 2H, ArH), 2.39 (s, 3H, CHs), 2.26 (s, 3H, CH;).

IR (KBr, v, cm™): 3437, 2219, 1724, 1669, 1601, 1559, 1494, 1453, 1364, 1285, 1364, 1285,
1237, 1180, 1085, 1016, 938, 848, 812, 770, 753.

HRMS (ESI)I m/z calcd for C28H19N202S, 447.1162 [M+H]+, found: 447.1182.

3-((4-Methoxyphenyl)thio)-1-(4-methylbenzoyl)-9-oxo0-9H-indeno[2,1-c]pyridine-4-carbonit
rile (4e)

A yellow solid, mp: 181-181.5°C

'H NMR (400 MHz, DMSO-dq) 6 8.24 (d, J = 7.6 Hz, 1H, ArH), 7.97 — 7.83 (m, 3H, ArH), 7.78
—7.70 (m, 2H, ArH), 7.53 — 7.46 (m, 2H, ArH), 7.41 — 7.28 (m, 2H, ArH), 7.00 — 6.86 (m, 2H,
ArH), 3.72 (s, 3H, CHj3), 2.09 (s, 3H, CH3).

BC NMR (100 MHz, DMSO-ds) & 189.3, 187.6, 168.7, 164.5, 160.7, 155.4, 153.3, 138.5, 136.8,
136.1, 134.0, 133.0, 130.7, 124.9, 123.5, 122.5, 116.5, 116.2, 116.0, 115.1, 114.0, 99.0, 55.2,
18.5.

IR (KBr, v, cm™): 3448, 2216, 1719, 1681, 1592, 1563, 1495, 1467, 1243, 1178, 1088, 1023, 942,
837, 757.

HRMS (ESI): m/z calcd for C,3H9N,05S, 463.1111 [M+H]", found: 463.1139.

3-(Benzylthio)-1-(4-methylbenzoyl)-9-ox0-9H-indeno[2,1-c]pyridine-4-carbonitrile (4f)
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A pale yellow solid, mp: 194-195°C

'H NMR (400 MHz, DMSO-ds) & 8.20 (d, J = 7.6 Hz, 1H, ArH), 7.91-7.87 (m, 1H, ArH),
7.80-7.73 (m, 4H, ArH), 7.38 (d, J = 8.0 Hz, 2H, ArH), 7.34 — 7.27 (m, 2H, ArH), 7.22-7.18 (m,
3H, ArH), 4.51 (s, 2H, CHy), 2.43 (s, 3H, CHs).

IR (KBr, v, cm™): 3439, 2215, 1722, 1671, 1601, 1558, 1451, 1370, 1289, 1240, 1180, 1087,
1025, 942, 846, 755.

HRMS (ESI): m/z caled for C,3H sN,NaSO,, 469.0981 [M+Na]", found: 469.0989.

1-(4-Methoxybenzoyl)-9-oxo-3-(phenylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (49)

A green solid, mp: 196-197°C

'"H NMR (400 MHz, DMSO-dq) & 8.22 (d, J = 7.6 Hz, 1H, ArH), 7.90 — 7.86 (m, 1H, ArH),
7.75-7.72(m, 4H, ArH), 7.59-7.57 (m, 2H, ArH), 7.39-7.36 (m, 3H, ArH), 7.00 (d, J = 8.8 Hz, 2H,
ArH), 3.84 (s, 3H, CH3).

BC NMR (100 MHz, DMSO-ds) & 189.2, 187.7, 167.6, 164.3, 155.4, 154.3, 138.5, 136.0, 134.7,
133.9, 132.3, 130.0, 129.5, 126.9, 126.6, 124.8, 123.5, 122.3, 114.1, 114.0, 99.3, 55.7

IR (KBr, v, cm™): 3430, 2218, 1726, 1668, 1595, 1561, 1441, 1363, 1285, 1243, 1120, 850, 756.
HRMS (ESI): m/z calcd for C,7H7N,03S, 449.0954 [M+H]+, found: 449.0959.

1-(4-Methoxybenzoyl)-9-oxo-3-(p-tolylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4h)

A green solid, mp: 184-185°C

'"H NMR (400 MHz, DMSO-ds) & 8.24 (d, J = 7.6 Hz, 1H, ArH), 7.90 (s, 1H, ArH), 7.74 (d, J =
5.2 Hz, 4H, ArH), 7.47 (d, J = 7.6 Hz, 2H, ArH), 7.21 (d, J = 7.6 Hz, 2H, ArH), 7.02 (d, J = 8.0
Hz, 2H, ArH), 3.86 (s, 3H, CHs), 2.27 (s, 3H, CH3).

BC NMR (100 MHz, DMSO-ds) & 189.2, 187.7, 175.6, 168.0, 164.3, 155.3, 154.3, 140.0, 138.5,
136.0, 134.7, 133.9, 133.8, 132.3, 130.1, 127.0, 124.8, 123.5, 123.0, 122.2, 114.2, 55.7, 20.8

IR (KBr, v, cm'l): 3441, 2210, 1721, 1679, 1599, 1561, 1491, 1369, 1287, 1244, 1171, 1086, 848,
778.

HRMS (ESI): m/z calcd for C,3H9N,058S, 463.1111 [M+H]", found: 463.1139.

1-(4-Methoxybenzoyl)-3-((4-methoxyphenyl)thio)-9-oxo-9H-indeno[2,1-c]pyridine-4-carboni
trile (4i)
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A yelloe solid, mp: 205-206°C

'H NMR (400 MHz, DMSO-dq) 6 8.22 (d, J = 7.6 Hz, 1H, ArH), 7.97 — 7.81 (m, 1H, ArH), 7.77
—7.64 (m, 4H, ArH), 7.49 (d, J = 8.8 Hz, 2H, ArH), 7.01 (d, J = 8.8 Hz, 2H, ArH), 6.93 (d, J =
8.8 Hz, 2H, ArH), 3.85 (s, 3H, CHj3), 3.71 (s, 3H, CH3).

BC NMR (100 MHz, DMSO-ds) & 189.2, 187.6, 168.6, 164.2, 160.7, 155.3, 154.3, 138.5, 136.8,
136.0, 133.9, 133.8, 132.3, 126.9, 124.8, 123.5, 122.2, 116.6, 115.1, 114.2, 114.0, 98.7, 55.7, 55.2
IR (KBr, v, cm™): 3445, 2211, 1721, 1665, 1596, 1561, 1494, 1270, 1245, 1180, 1020, 1087, 936,
858, 832, 756.

HRMS (ESI): m/z calcd for C,3H sN>,NaSOq, 501.0879 [M+Na]", found: 501.0908.

3-(Benzylthio)-1-(4-methoxybenzoyl)-9-0x0-9H-indeno[2,1-c]pyridine-4-carbonitrile (4j)

A pale yellow solid, mp: 181-182°C

'H NMR (400 MHz, DMSO-d;) & 8.19 (d, J = 7.6 Hz, 1H, ArH), 7.86 (d, J = 8.8 Hz, 3H, ArH),
7.77 — 7.69 (m, 2H, ArH), 7.36 — 7.27 (m, 2H, ArH), 7.20 (d, J = 6.8 Hz, 3H, ArH), 7.07 (d, J =
8.8 Hz, 2H, ArH), 4.51 (s, 2H, CH,), 3.88 (s, 3H, CH3).

IR (KBr, v, cm'l): 3420, 2215, 1720, 1671, 1593, 1559, 1494, 1368, 1290, 1242, 1170, 1121,
1086, 941, 848, 759.

HRMS (ESI): m/z calcd for C,3H 3sN,NaSO3, 485.0936 [M+Na]", found: 485.0919.

1-Benzoyl-9-0xo0-3-(phenylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4Kk)

A yellow solid, 186.4-187.3°C

"H NMR (400 MHz, DMSO-ds) & 8.25 (d, J = 7.2 Hz, 1H, ArH), 7.97 — 7.86 (m, 1H, ArH), 7.84
—7.66 (m, SH, ArH), 7.64 — 7.47 (m, 4H, ArH), 7.37-7.36 (m, 3H, ArH).

13C NMR (100 MHz, DMSO-dg) § 190.8, 187.7, 167.7, 155.4, 153.8, 138.5, 136.1, 134.7, 133.9,
133.9, 133.8, 130.0, 129.8, 129.4, 128.9, 126.5, 124.9, 123.6, 122.6, 114.0, 99.4,

IR (KBr, v, cm™): 3435, 2218, 1720, 1673, 1597, 1561, 1451, 1365, 1283, 1240, 1183, 1086,
1019, 941, 836, 745.
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HRMS (ESI): m/z caled for C,6H sN,O,S, 419.0849 [M+H]+, found: 419.0818.

1-Benzoyl-9-0x0-3-(p-tolylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (41)

A yellow solid, mp: 178-179°C

'H NMR (400 MHz, DMSO-dq) 6 8.25 (d, J = 6.8 Hz, 1H, ArH), 7.91 (s, 1H, ArH), 7.79-7.71 (m,
5H, ArH), 7.53-7.45 (m, 4H, ArH), 7.18 (d, J = 6.8 Hz, 2H, ArH), 2.25 (s, 3H, CH3).

BC NMR (100 MHz, DMSO-ds) & 190.9, 187.6, 168.1, 155.3, 153.8, 140.0, 138.5, 136.0, 134.7,
134.6, 133.9, 133.9, 130.1, 129.8, 128.9, 124.8, 123.6, 122.9, 122.5, 114.0, 99.2, 20.8

IR (KBr, v, cm™): 3413, 2218, 1720, 1687, 1560, 1451, 1367, 1239, 1182, 1015, 942, 867, 760,
656.

HRMS (ESI): m/z calcd for C,7H;7N,0,S, 433.1005 [M+H]+, found: 433.1015.

1-Benzoyl-3-((4-methoxyphenyl)thio)-9-oxo-9H-indeno[2,1-c]pyridine-4-carbonitrile (4m)

An orange solid, mp: 204-205°C

'"H NMR (400 MHz, DMSO) & 8.25 (d, J = 7.6 Hz, 1H, ArH), 7.98 — 7.87 (m, 1H, ArH), 7.83 —
7.74 (m, 4H. ArH), 7.73 — 7.66 (m, 1H, ArH), 7.56 — 7.47 (m, 4H, ArH), 6.95 — 6.87 (m, 2H,
ArH), 3.72 (s, 3H, CH)

IR (KBr, v, cm™): 3413, 2218, 1720, 1687, 1560, 1451, 1367, 1239, 1182, 1015, 942, 867, 760,
656.

HRMS (ESI): m/z caled for C,7H7N,03S, 449.0954 [M+H]+, found: 449.0931.

1-Benzoyl-3-(benzylthio)-9-oxo0-9H-indeno[2,1-c]pyridine-4-carbonitrile (4n)

A pale yellow solid, mp: 236-237°C

'"H NMR (400 MHz, DMSO-ds) & 8.19 (d, J = 7.6 Hz, 1H, ArH), 7.93 — 7.85 (m, 3H, ArH), 7.80
—7.68 (m, 3H, ArH), 7.60-7.56 (m, 2H, ArH), 7.3-7.28 (m, 2H, ArH), 7.22 — 7.10 (m, 3H, ArH),
4.50 (s, 2H, CH).

IR (KBr, v, Cm'l): 3415, 2219, 1716, 1674, 1565, 1466, 1283, 1234, 1182, 1121, 1086, 1018, 943,
837, 745.
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HRMS (ESI): m/z calcd for C,7H;6N,NaSO,, 455.0830 [M+Na]", found: 455.0839.

1-Benzoyl-3-(cyclohexylthio)-9-oxo0-9H-indeno[2,1-c]pyridine-4-carbonitrile (40)

A pale yellow solid, mp: 174-175°C

'H NMR (400 MHz, DMSO-dq) 6 8.19 (d, J = 7.6 Hz, 1H, ArH), 7.93-7.86 (m, 3H, ArH), 7.74 (d,
J = 6.4 Hz, 3H, ArH), 7.59-7.55 (m, 2H, ArH), 1.96 (d, J = 10.8 Hz, 2H, CH,), 1.70 — 1.39 (m,
5H, CHy), 1.25 (d, J = 7.6 Hz, 3H, CH,).

IR (KBr, v, cm™): 3425, 2214, 1714, 1681, 1567, 1450, 1285, 1238, 1088, 1020, 947, 866, 774.
HRMS (ESI): m/z calcd for C,6H20N2NaSO,, 447.1143 [M+Na]", found: 447.1139.

1-(4-Fluorobenzoyl)-9-oxo-3-(phenylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4p)
F

CN

A pale yellow solid, mp: 191-192°C

'H NMR (400 MHz, DMSO-dq) 6 8.25 (d, J = 7.6 Hz, 1H, ArH), 8.00 — 7.84 (m, 3H, ArH), 7.81
—7.71 (m, 2H, ArH), 7.65 — 7.54 (m, 2H, ArH), 7.39-7.33 (m, 5H, ArH).

BC NMR (100 MHz, DMSO-dq) & 189.3, 187.6, 167.8, 165.8 (Jcr = 253.3 Hz), 155.5, 153.4,
138.5, 136.1, 134.8, 133.9, 133.0 (Jcrp = 10.0 Hz), 130.6 (Jcr = 2.8 Hz), 130.0, 129.4, 126.5, 124.9,
123.6, 122.7, 116.1 (Jcr = 22.1 Hz), 114.0, 112.7, 99.5.

IR (KBr, v, cm™): 3414, 2216, 1718, 1675, 1597, 1567, 1284, 1240, 1157, 1121, 1021, 941, 861,
761.

HRMS (ESI): m/z calcd for C,6H3FN;NaSO,, 459.0574 [M+Na]", found: 459.0551.

1-(4-Fluorobenzoyl)-9-oxo-3-(p-tolylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4q)

A yellow solid, mp: 196-197°C

'H NMR (400 MHz, DMSO-dy) & 8.23 (d, J = 7.6 Hz, 1H, ArH), 7.89-7.73 (m, 3H, ArH),
7.76-7.73 (m, 2H, ArH), 7.45 (d, J = 8.0 Hz, 2H, ArH), 7.36-7.31 (m, 2H, ArH), 7.18 (d, J = 8.0
Hz, 2H, ArH), 2.25 (s, 3H, , CH3).

IR (KBr, v, cm™): 3413, 2220, 1717, 1687, 1594, 1563, 1410, 1285, 1244, 1230, 1152, 941, 851,
810, 760.

HRMS (ESI): m/z caled for C,7H6FN,SO,, 451.0911 [M+H]", found: 451.0900.
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3-(Benzylthio)-1-(4-fluorobenzoyl)-9-oxo0-9H-indeno[2,1-c]pyridine-4-carbonitrile (4r)

A pale orange solid, mp: 250-252°C

'H NMR (400 MHz, DMSO-ds) § 8.20 (d, J = 7.6 Hz, 1H, ArH), 8.07 — 7.95 (m, 2H, ArH), 7.95
—7.86 (m, 1H, ArH), 7.82 — 7.70 (m, 2H, ArH), 7.43-7.39 (m, 2H, ArH), 7.36 — 7.27 (m, 2H,
ArH), 7.25 - 7.10 (m, 2H, ArH), 4.51 (s, 2H, CH,).

IR (KBr, v, cm™): 3425, 2216, 1722, 1683, 1598, 1561, 1413, 1285, 1240, 1025, 943, 855, 759.
HRMS (ESI): m/z calcd for C,7HsFN,SNaO,, 473.0730 [M+Na]", found: 473.0704.

1-(4-Chlorobenzoyl)-9-oxo-3-(phenylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4s)
Cl

A pale yellow solid, mp: 170-172°C

'H NMR (400 MHz, DMSO-ds) & 8.26 (d, J = 7.6 Hz, 1H, ArH), 8.01 — 7.87 (m, 1H, ArH),
7.82-7.75 (m, 4H, ArH), 7.59 (d, J = 8.0 Hz, 4H, ArH), 7.39-7.37 (m, 3H, ArH).

IR (KBr, v, cm™): 3412, 2214, 1719, 1674, 1618, 1570, 1475, 1283, 1239, 1187, 1089, 1022, 944,
852, 752.

HRMS (ESI): m/z calcd for C,6H;3CIN,SNaO,, 475.0278 [M+Na]+, found: 475.0264.

1-(4-Chlorobenzoyl)-9-oxo-3-(p-tolylthio)-9H-indeno[2,1-c]pyridine-4-carbonitrile (4t)

A yellow solid, mp: 223-224°C

'"H NMR (400 MHz, DMSO-ds) 5 8.25 (d, J = 7.6 Hz, 1H, ArH), 8.00 — 7.85 (m, 1H, ArH), 7.86
—7.69 (m, 4H, ArH), 7.61 — 7.53 (m, 2H, ArH), 7.46 (d, J = 8.0 Hz, 2H, ArH), 7.19 (d, J = 8.0 Hz,
2H, ArH), 2.27 (s, 3H, CHs).

IR (KBr, v, cm™): 3425, 2220, 1719, 1691, 1562, 1486, 1398, 1367, 1286, 1242, 1182, 1084,
1015, 941, 848, 810, 752.

HRMS (ESI): m/z calcd for Co7H;sCIN2SNaO», 489.0435 [M+Na]", found: 489.0432.

1-(4-Chlorobenzoyl)-3-((4-methoxyphenyl)thio)-9-oxo-9H-indeno[2,1-c]pyridine-4-carbonitr
ile (4u)
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A yellow solid, mp: 206-207°C

'H NMR (400 MHz, DMSO-ds) & 8.25 (d, J = 7.6 Hz, 1H, ArH), 7.93-7.89 (m, 1H, ArH), 7.85 —
7.69 (m, 4H, ArH), 7.60-7.58 (m, 2H, ArH), 7.50-7.48 (m, 2H, ArH), 6.93 (d, J = 8.4 Hz, 2H,
ArH), 3.73 (s, 3H, CH3).

IR (KBr, v, cm™): 3415, 2219, 1720, 1686, 1592, 1566, 1496, 1399, 1367, 1288, 1258, 1241,
1178, 1086, 1021, 942, 850, 756.

HRMS (ESI): m/z calcd for C,7H;sCIN,SNaO3, 505.0384 [M+Na]+, found: 505.0366.

3-(Benzylthio)-1-(4-chlorobenzoyl)-9-oxo0-9H-indeno[2,1-c]pyridine-4-carbonitrile (4v)

A pale orange solid, 246-247°C

'H NMR (400 MHz, DMSO-ds) 6 8.20 (d, J = 7.6 Hz, 1H, ArH), 8.01 — 7.82 (m, 3H, ArH),
7.77-7.74 (m, 2H, ArH), 7.65 (d, J = 8.8 Hz, 2H, ArH), 7.36 — 7.25 (m, 2H, ArH), 7.22-7.18 (m,
2H, ArH), 4.51 (s, 2H, CH>).

IR (KBr, v, Cm'l): 3430, 2215, 1719, 1679, 1561, 1402, 1238, 1174, 1087, 1023, 1014, 942, 852,
756.

HRMS (ESI): m/z caled for C27H sFN,SNaO», 489.0435 [M+Na]", found: 489.0434.

1-(4-Bromobenzoyl)-3-((4-methoxyphenyl)thio)-9-oxo-9H-indeno[2,1-c]pyridine-4-carbonitr
ile (4w)

A yellow solid, mp: 207-208°C

"H NMR (400 MHz, DMSO-ds) 6 8.21 (d,J = 7.6 Hz, 1H, ArH), 7.93 — 7.80 (m, 1H, ArH), 7.75
—7.61 (m, 6H, ArH), 7.52 — 7.39 (m, 2H, ArH), 7.01 — 6.72 (m, 2H, ArH), 3.70 (s, 3H, CH3).

IR (KBr, v, cm'l): 3443, 2221, 1720, 1687, 1564, 14095, 1397, 1242, 1177, 1089, 1021, 940, 849,
756.

HRMS (ESI): m/z caled for C,7H;sBrN,SNaOs, 529.0042 [M+Na]+, found: 529.0055.



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

— DM WNOWO~— O OM~0WWM w — 8
w0 =t N O OOV~ O T O0WOM— (2] o d® =

o Ny OO ~M~OWW = s Moo m o wnom
B I e S N e e o o o e
ol e \ /! |
]

JL L

i

o

o

o
T - r T 1 v T T 7T r . r - T r 1T T T T T T T 'TvT 7T T T T 7T v 71T T
5.0 2.5 20 75 70 6.5 6.0 5.5 50 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

4.5
£1 (ppm)

'H NMR Spectrum of Compound 4a

o e © = Mo Wmo O o
@ o - w w T U —Om )4 = o 2 o
@ & © © 0w T oo SN o [ -
— — -— — — — T — o (7] [83] o™
Vol N | = | |
[T} — oOMmNO Ve OO
a w TOOo) O OO ;m
© © DO 0 AN
- - e e e
| ~SAS N TS

LI B B
133
f1 (ppm)

136

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
210 200 190 180 170 160 150 140 130 12?1 ( 11? 100 90 80 70 60 50 40 30 20
ppm

3C NMR Spectrum of Compound 4a



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

o O~ o od@ qo w oM
o o ww - NO Iy [ )
AN ok 1 06 P 0T
0w M~~~ M~ M~ r~ q o o
R N b

ki TRy T

o cooo o o

< cocog 9 9
T T - |‘_N'N‘r| o, T v T T T T T T T T J T T T T T T |w

9.0 85 3.0 7.5 7.0 £.5 6.0 55 5.0 4.5 4.0 35 30 25 20
1 {ppmyj
1
H NMR Spectrum of Compound 4b
™~ @ — o W M~ TomNDe O
O - [ W < W w ol MW eI ST © 2
3 e 8% 3 & S88FT g &
S N |~ 1/ /% |
0 e OO TN ;O o~ G © -
W Ww T = ®mm O < oo
[ad] [ob Was} o) 0D o) [ N A ™ o™~ o™
I ST |l |7 [
! [ i [ v [T
I | Lod Al
T T T T T T T T T T T T T T T T T
136 132 128 124
1 (ppm}

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 0
f1 (ppm)

3C NMR Spectrum of Compound 4b



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

©DOOT = s ND DD © o e
AER®OTO D~ I0 e D u S
NaGREB Bnand 5 B 5
R G ¥ o el
NN = | [

.

Ty iy
o oo o [=]
S g8es5 o =
T - I‘_NN\W T T T T T T T T T Im T T T T
85 a0 75 70 65 6.0 55 50 45 40 a5 a0 25 20 15 10 05
f1 {ppm)
1
H NMR Spectrum of Compound 4c
N YT 0 OrMOO— ﬁ 0o
WM oW W ~UUNCOOW (== ]
AN GD © TITOON~ q Do
L B e T S S S o oo
N e vl

o oéﬁ ooo gé

o o oo OoOoo oo

- ~anN oo oo
T T T T T T T T T T T T T T T
9.0 85 80 75 7o 6.5 5.0 55 50 4.5 4.0 35 30 25 20

1 frmmy

'H NMR Spectrum of Compound 4d



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

— o O OW < W 3] [s) of
naom =00 =00 sF NN [Tl [ o
NN @ oM o000 N9 <
0 M~ M~ OO0 o q o
~ I N
]
|
1 |
L/Ug,_JL J LJL_,Jk
T i B T T |
o oo oo (=] (=] (=]
2 ©95 ©& oS S S
T "_ \mc'\l ‘:I\Ib.l It\I T T T T T T T o T T T T T I("I T T T T T
35 3.0 75 70 65 60 55 50 Hé(lS ) 4.0 35 30 25 2.0 15 1.0 05 0.0
pRm
1
H NMR Spectrum of Compound 4e
o) W M~ 0~ <o 0~ QO O~ [T} (o] — O
@ O TO W00 OOT OO ™ oo we 2 o™ o
©®© ©8e LL ©odon d T T g 8 ©
N [ T T e e | Y — |
o OO [ @ W NNO O
w w0 w = o N O™ 0w oW
e R R S b =
| | ¢ | [ =]
1 | | |
Lo L Ul
T v T T T ¥ T T T T T v T T T T T T T T T T
136 132 128 124 120 116
1 (ppm)
| ]
1 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
180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 20 10

f1 (ppm)

3C NMR Spectrum of Compound 4e



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

O~ OMO —rrr— WD ONM [ L) o) —
WO M~ D NOK© (=1 5 [=Norl
Ne @M OO0 NNS ) q <
€0 60 M~ P= = PP b s e < o of o
NSNS TS fem——— | /

L s b i
(=] [=Ne] (= N o (=)
o oo oo o Q
- — < ool 3 o o3
T T T T T T T T T T T T T T T
85 50 s 70 G5 50 55 50 45 40 35 30 25 20 15
1 frmmd
1
H NMR Spectrum of Compound 4f
I~ oo ~O O WM o™ (=]
™o M~ I —o = u (=]
NN iR 0 a9 ! hi 0
@ a0 P~M M~ MW 3] q (2]
~ L1 1 % |

| A

Y o Prr oy i ¥

o gooo o o

S &86o o o =]

- oo o o
T T T T T T T T ¥ T T v T ¥ T x T T ¥ T * T ; T o T ¥ T > T ’
Ehie 90 85 380 75 70 55 6.0 55 50 45 4.0 35 30 25 20 15 10 05

1 {rmm

'H NMR Spectrum of Compound 4g



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

L

_~189.2
~187.7
—167.6
—164.3
_~1556.4
~154.3
{134 T
323

30

29

26

26

24

23

22
14.2
14.0
—99.3
—55.7

N
T} o ~ @ L] o< oo
8] w g [32] o™ om ‘W_“E
B s @ g o T
[ T e [ | b /@
S

[ = | ! |
| b a N VU
L L e T | S P T T T L T T T T
133 136 134 132 130 160 150 140 130

1 {ppmj 1 {pprm)

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

£ frmrmd

3C NMR Spectrum of Compound 4g

T T T T
6.5 50 S} 50 45 4.0 35 30 25 20 15

F1 Frmmd

w0 B o W [+=] M~ M~ (=] M~ =]
= o o m uy 3 NO w (= (]
NN &N & — 88 ] "
0003 M~ M~ M~ M~~~ o oo™
W o0 E T I [
S
|

1,

I}
i 3 ik e e i b T
o oo o Lo T | o o
o oo © o o o o
— ~< o oo L) «

0 5

)
-
fan)

'H NMR Spectrum of Compound 4h



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

o w0 oo™ o) - WM~ OO N ™
s n © T 0T OO o)) o o P
o T L L2020 0O NANNN o ]
N [ Y e
o w (=] M~ o 00 © (=] [1a] w o ™
(o] [ve] w < @ o™ - =T o) ) o™
= [x5] o) ©) o) o ('] o™~ o™ ™~
| [ | b
[ |
i i [ . | b
T T T T T T T T T T T T T T T
139 137 135 133 127 126 125 124 123 122
1 (ppm) 1 (ppm)

208

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
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40
f1 (ppm)

3C NMR Spectrum of Compound 4h

O~ WOW —Om WxTnm [= ¥ y Q
M~ O~ O~ —OhOsN T o q f=1
NNy @XM DY Q000 2 )
QW MMM~ MM MO0 opop o ™
NOosE L =
|
|
UL oy LJL

b e I L] I |
o [= =] [=] oo [=X=]
S 9898 © S 9 S S
-k — < o o O La M arl

T T T T T 4 T v T T T T T T T T T T T T T

a0 85 30 T8 7.0 6.5 8.0 55 5.0 45 4.0 25 an

£ f el

'H NMR Spectrum of Compound 4i



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

@ © NN M0 ~NoOM®O QN ooag e
25 233 53 $588Y 3§ =8I ¥ 3 5
7 LT 17 ==& N = ¥
© - =)
2 B2 232 T © R
i o n Qo @ = ¥ ST
T oo ' b
|
| [
N . dei L
T T T T T T
LI N R T T T T T ¥ T T T T T LA | T
R L I T R w7ooAte 5 4 s 2
£ tppm) {pprn}
| |

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 50 50 40

£ frmmd

3C NMR Spectrum of Compound 4i

Moo 0N QO oMo «©Q (=] s =
D~ M0 NOOT— @O =] @ u f=1
= QRN OMANTOO B @ q o
0@ R b Pe PN ~ ] < o
NSNS s I | 1

o o
i HA el " i
o oo [« NN (=] [=]
o o0 [=N= N ) { =} o
- o & oios el o o
T T T T T T T T T T T T T T
9.0 85 80 75 70 65 60 55 50 45 40 35 30 25

1 frnmh

'H NMR Spectrum of Compound 4j



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

ONNOORDINWVENNOCND T D d <+ ©
O rrOONDNDDROVO = ORI o @
N5 5IRNENRERRRRENA q & 9
%z T TJK;TS‘S‘T’T’“‘E!TETITITITJTJT o o £
= . . |

6.5 6.0 55 5.0 45 40 35 30 25 2.0 15

1 Frmmt

H NMR Spectrum of Compound 4k

=

3 00 w0 [Te Ty (o s o M o ] NN N — ()]
_ = — —_ —e e e e e — ar
I N7 e R | |

0 -~ Q@ oO@Y® w0 ©

[1a] [(u] =T oo o oGy Oy @O w0 = o

o ©) ©) o) CION NN o™ o N

o o2 2 oNddN o o d

| I = | A | [

1
L W
T L B B L e L
138 136 134 132 130 128 126 124
1 (ppm)

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 H‘l‘gO ) 100 20 80 70 60 50 40 30 20
ppm

3C NMR Spectrum of Compound 4k



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

WM NN o ~ o o e} (32}
0o M~ w3y @ M~ <t [=] uw
RN S S & B«
[-o 3~ < SN S S S N ] o™
oss T F

i o s By
[=) oo [=] [=] [=]
x — = ™ Ll

T T T T T T T T

70 6.5 6.0 55 50 45 40 3.5 30 25 20 15

1 frmmy

w
=
=]
3]
o -
o
-
2]

'H NMR Spectrum of Compound 4l

o w© - [N NOOe O OB o
o e ] o Izge @ oI eN o N o
3 € 88 323888 &8% % ]
&7 | Nl e N A | |
o n =) M~ oo o @ © oo
s g § 3388 838 R
| | | ~I 5 . | il
| II i
| | | | | o s
I A | A | P N
¥ T T T T ¥ T T T ¥ T T 1 T L I T AL T B T
140 139 138 137 136 135 134 129 126 123
f1 (ppmy} f1 {ppm)
|
‘I'
[ 1 i

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

4 frinm)

3C NMR Spectrum of Compound 4l



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

— 0D MO ©DWw O N up =
w0 < N SOk NN~ O -+ H [=]
N MNNE BET OO0 T i
0 o~ [ A e o o S /= I (= I Ve W o] L ™
N T e e |
Koo T
T Ly sl T Y
o o o (=] o o
= S &= 9 S S
T T T ‘_I I‘_\‘h_lvl T IN! T T T T T T T T T T T T T Iml T T T
88 84 80 76 72 B8 G4 6.0 56 52 48 44 40 36 3.2 28 24
1 fammt
1
H NMR Spectrum of Compound 4m
o 02U = N OO O N [fe} « =21
(=N WN © om0 =1 u (=1
N=n KN OONN~ = @ q @
- o o S O T T o o S SNy N = by o™
R e N T e | |
L JL )
r[\ IT' I—I—I ||1 'f' I‘l II-
o Qo O L= =] o
a2 ©8 g acg S
T "_ \m“? N1 NIN T v T ¥ T T ' T fTJ ¥ T . T T T
g5 g0 75 70 65 60 55 50 45 40 35 30 25

1 f ey

'H NMR Spectrum of Compound 4n



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

N O~ o S0 do w3 P~ — = WNo WY
S NOMO= NN = (=] =t M~ W
SN~ RO M~M~WW W o™ 2} Oy Wk NN
00 M P e e o e e e
N ee——— | N~
|
]
|
| !
ToTTrT T —1 7
(=] [N N (=) (=] (=)
- < e 9
T T T 'F Im{?N\ T T T T T T T T T T T T T T T T T T T T T fl\l “D\ c? T T
9.0 85 30 75 7.0 6.5 5.0 5.5 ?10( )4.5 4.0 35 30 25 2.0 1.5 1.0 05
ppm
1
H NMR Spectrum of Compound 40
S W Moo 0o o M~
O WM koM M= (=]
NN GBS 00 P ]
0000 P~ P~ I~~~ o o™
SO Sl |
|
o
(=]
o
o3
9.0 85 8.0 75 70 6.5 5.0 55 5.0 45 4.0 35 3.0 2.5 20 15

1 mmmnt

'H NMR Spectrum of Compound 4p



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

— o WM Gm — OOONOND O W

YeRrs] WO@O P~ M~ w000 @ DWOO @

o0 ROWw o - O WnoWmo o ;= P

@ M Wl S OO@ T o woo X

@® © W LN & ool te= @

- i ek A -TEE 5

-

N4 SNE SN — e e 2
@© P~ — NN D © 0 o NNm =]
Iy} R R o i - el —~ © © oo
3 O ~mod o 0 o 0o O
(18] w e | oo m w = o) ™ wwn
@ M OO0 00 SN N o™ -
= = e e L ==
I = N | o N

| |
I [ [\ il ‘x I | Iy 1
J O O N R - . i

T T T T T T T T T T T

138 134 130 126 122 118 116
1 (ppm)

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 T T T T T
190 180 170 160 150 140 130 120 110 f11(00 ) 20 80 70 60 50 40 30 20 10 0
ppm

3C NMR Spectrum of Compound 4p

0w e Lin e o o N el o R op | op I~ [=2]
o — WM W0 (=1} f=) bt
NN®D KNIIT0a0 P 0N
[0 SR S S N N S o oo™
S A g e Fo

1

| L N S S S R R A A AL L S S RS S B B R S RN B S

- —
7.0 6.6 6.2 58 5.4 50 4.6 432 38 34 30 286

£ F el

'H NMR Spectrum of Compound 4q

{4
o
(=}
ol

2.00=

= 2.00x

-



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

D e = M~ D OODF WM [=] + [
— 3 D~ O OO NO OO0 MW = 5 =
N© oRh¥ ANNNANT - 0 q B
ol NN RSN SN < q o
SN Y ep———— |

T T

T T T T T T
65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0

1 et

'H NMR Spectrum of Compound 4r

O~ O~ — o< d b}
< N=—uWw o Ok~ u (=1
NQ g~ B On 9 !
[ -~ TR N O S N S N b o
E - Y R G |

i s B L ]
(=] oo o o
o oo o o
- < +
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 T T
86 82 78 74 70 66 6.2 5.8 50 4.6 4.2 38 34 3.0 26 22

1 frmmy

'H NMR Spectrum of Compound 4s



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Mo 00N w0 o o Y
©F oW <+ 9w o
NN GO I N T
0 MMM M~ NN q
NS [~

2504
—2.268

i L I -z
o oo oo o (=]
o o o oo == | ad
— — o oo o
T ¥ T T T ¥ T ¥ T v T T T T T T T T T ¥
85 80 75 70 6.5 6.0 55 50 45 4.0 35
1 {nmmt
1
H NMR Spectrum of Compound 4t
NOW OYWO O o 4 o) =
N M~ O WM~ o [} o o
a8y 3RES 39 e 3 S
0 O~ IN-FJ-I'*-I“- w Lvr] q o T
i e W SN | |

o

IT\ P[I -r( ITH‘\i\ 'I‘ lrl
o o0 OO o o
o co oo o o
~ < oo o o3
T T T T T T T T T T T T T T T
9.0 85 8.0 75 70 5.5 60 55 5.0 45 4.0 35 30 2.5 20 15

£ f e

'H NMR Spectrum of Compound 4u



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

o
25 8 83I2LNSD 3 E g =
N~ O WMOONONONON ~— wn o u g
P U < o qi <
N B [ |
|
|
||"1
| K He 3
T iy
o oo oo o
S 65656 o9 S
T T 1_l::”‘.\.“\llr\lc’"I T T T T cl‘ T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0O
1 frmend
1
H NMR Spectrum of Compound 4v
0@ T o me DN m I~ t ©
— 3 =0 wn LM OO WIN~ (=2} 3 ~
N K® © 4§ Goxx ©  H <
WW M~ N~ M OO0 © 4 o
W R ue N o |
/
O
I
II
J S .
is i . i
(=] 2 o o (=]
b <2 2 < L] =
T T I"T'I"_I('DI'NI '\c'\l\' LA R B | Fr* 71T T T 71T °v 1 I‘I‘I‘I‘I‘I""! T 1 1 ¥ T
7.2 6.8 6.4 6.0 56 52 48 44 40 36 32 28 2.4

1 it

'H NMR Spectrum of Compound 4w



	SI-1.pdf
	SI-2.pdf

