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Experimental
General Methods

Reagents and solvents were from Aladdin, Acros or Energy Chemical. Melting points were determined in
capillary tubes using Buchi B-540 digital melting point apparatus; they are uncorrected. The progress of
the reaction was monitored by TLC using analytical-grade silica gel plates (GF254). All target compounds
were characterized from their 'H NMR, °C NMR, IR, and MS spectra. 'H NMR (400 MHz) and 3C NMR
(100 MHz) were run on a Bruker Inova-400 instrument using DMSO-ds as solvent. Chemical shifts are
given in ppm relative to TMS as an internal standard, and J values are given in Hz. IR spectra were
recorded on a Bruker Vertex70 spectrophotometer using samples as KBr pellets. ESI-MS spectra and
HRMS data were obtained using Thermo Scientific LTQ Orbitrap XL spectrometer.

General procedure for the synthesis of g-dicarbonyl compounds 3aa—ca

To a stirred solution of the appropriate beta-ketoester 2 (10 mmol) and the corresponding salicylaldehyde
1 (10 mmol) in ethanol (25 mL) was added piperidine (2.5 mmol) dropwise. The mixture was stirred at
room temperature for 1-24 h and after completion (followed by TLC), the precipitate was filtered and
washed with cold ethanol to afford the desired compound.

General procedure for the synthesis of compounds 6aaa—dbc

A mixture of beta-ketoester coumarin compound 3 (0.4 mmol), the corresponding isatin 4 (0.4 mmol) and
malononitrile 5 (0.4 mmol) in EtOH-H20 (1:1, 5ml) was taken in a round-bottomed flask connected to a
reflux condenser, and the mixture was stirred in an oil-bath (75 <C). The progress of the reaction was
monitored by TLC using acetone—chloroform(1 : 5) as the eluent. After completion of the reaction, the
reaction mixture was cooled to room temperature. Then the precipitate product was filtered and washed
with ethanol and pure product was obtained after further recrystallization from ethanol.

Methyl  2'-amino-3'-cyano-6'-(7-hydroxy-2-oxo-2H-chromen-3-yl)-2-oxospiro[indoline-3,4'-
pyran]-5'-carboxylate (6aaa)

Yield: 65%; mp 275-277 <C; IR (KBr, cm-1) 3432, 3286, 3168, 3068, 2955, 2194, 1724,
1698, 1612, 1567, 1503, 1468, 1410, 1375, 1327; 'H NMR (400 MHz, DMSO-ds) 5 10.93 (s, 1H),
10.51 (s, 1H), 8.28 (s, 1H), 7.64 (d, J = 8.4 Hz, 1H), 7.30 (s, 2H), 7.21 (td, J = 7.7, 1.3 Hz, 1H),
7.11 (d, J = 6.8 Hz, 1H), 6.98 (td, J = 7.5, 1.0 Hz, 1H), 6.88 — 6.78 (m, 3H), 3.21 (s, 3H). 13C
NMR (101 MHz, DMSO-ds) & 177.96, 164.47, 163.00, 159.79, 158.09, 155.78, 151.03, 144.19,
142.06, 134.22, 131.05, 129.03, 123.78, 122.22, 117.52, 116.52, 114.21, 110.67, 109.66, 108.70,
102.31, 56.77, 51.67, 49.72; HRMS (ESI) m/z calcd for CasH1sN3sO7* (M+H)* 458.09828, found
458.09836.

Methyl 2'-amino-5-chloro-3'-cyano-6'-(7-hydroxy-2-oxo-2H-chromen-3-yl)-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6aad)

Yield: 80%; mp 282-284 <T: IR (KBr, cm-1) 3358, 3150, 2963, 2197, 1733, 1678, 1514,
1474, 1436, 1370,1323; 'H NMR (400 MHz, DMSO-ds) 5 10.94 (s, 1H), 10.67 (s, 1H), 8.30 (d, J
= 0.7 Hz, 1H), 7.65 (d, J = 8.6 Hz, 1H), 7.39 (s, 2H), 7.30 — 7.19 (m, 2H), 6.91 — 6.81 (m, 2H),
6.79 (d, J = 2.2 Hz, 1H), 3.26 (s, 3H); *C NMR (101 MHz, DMSO-ds) 5 177.74, 164.39, 163.02,
159.75, 158.08, 155.79, 151.70, 144.34, 140.98, 136.42, 131.04, 128.98, 126.05, 123.86, 117.36,
116.53, 114.24, 111.16, 110.63, 107.80, 102.35 , 56.19, 51.83, 50.05; HRMS (ESI) m/z calcd for
Ca4H15CIN3O7* (M+H)* 492.05930, found 492.05930.

Methyl 2'-amino-5-bromo-3'-cyano-6'-(7-hydroxy-2-oxo-2H-chromen-3-yl)-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6aae)

Yield: 55%; mp 291-293 <T; IR (KBr, cm-1) 3342, 3195, 3050, 2975, 2890, 2200, 1708,
1676, 1642, 1612, 1473, 1451, 1411, 1379, 1330; *H NMR (400 MHz, DMSO-ds) 5 10.93 (s, 1H),
10.67 (s, 1H), 8.30 (d, J = 0.7 Hz, 1H), 7.65 (d, J = 8.6 Hz, 1H), 7.40 — 7.38 (m, 3H), 7.32 (d, J =
2.1 Hz, 1H), 6.87 (dd, J = 8.6, 2.3 Hz, 1H), 6.76 (s, 2H),3.26 (s, 3H); 3C NMR (101 MHz,
DMSO-de) & 177.62, 164.41, 163.04, 159.74, 158.10, 155.80, 151.73, 144.36, 141.40, 136.83,
131.85, 131.05, 126.56, 117.39, 116.55, 114.25, 113.73, 111.71, 110.64, 107.77, 102.36, 51.84,
49.99; HRMS (ESI) m/z calcd for C2sH1sBrNsO7* (M+H)* 536.00879, found 536.00897.
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Methyl 2'-amino-3'-cyano-6'-(7-hydroxy-2-oxo-2H-chromen-3-yl)-5-nitro-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6aaf)

Yield: 59%; mp >300 <C; IR (KBr, cm-1) 3645, 3541, 3451, 3370, 3320, 3199, 2200, 1711,
1659, 1619, 1563, 1564, 1523, 1504, 1481, 1453, 1420, 1368, 1344, 1327; 'H NMR (400 MHz,
DMSO-ds) 6 11.29 (s, 1H), 10.96 (s, 1H), 8.35 (s, 1H), 8.21 (dd, J = 8.6, 2.4 Hz, 1H), 8.07 (d, J =
2.4 Hz, 1H), 7.65 (d, J = 8.6 Hz, 1H), 7.52 (s, 2H), 7.06 (d, J = 8.6 Hz, 1H), 6.88 (dd, J = 8.5, 2.3
Hz, 1H), 6.80 (d, J = 2.2 Hz, 1H), 3.26 (s, 3H); *C NMR (101 MHz, DMSO-ds) 5 178.50, 164.38,
163.10, 159.86, 158.10, 155.83, 152.24, 148.60, 144.57, 142.71, 135.47, 131.10, 126.58, 119.43,
117.21, 116.43, 114.29, 110.61, 110.01, 107.10, 102.38, 55.43, 51.99, 49.93, 40.61; HRMS (ESI)
m/z calcd for C24H15sN4Og* (M+H)* 503.08335, found 503.08331.

Ethyl  2'-amino-3'-cyano-6'-(7-hydroxy-2-oxo-2H-chromen-3-yl)-2-oxospiro[indoline-3,4'-
pyran]-5'-carboxylate (6aba)

Yield: 62%; mp 281-283 <C; IR (KBr, cm-1) 3472, 3416, 3311, 3141, 2999, 2201, 1707,
1664, 1619, 1569, 1503, 1470,1409, 1369, 1323; 'H NMR (400 MHz, DMSO-dg) & 10.91 (s, 1H),
10.50 (s, 1H), 8.25 (s, 1H), 7.64 (d, J = 8.6 Hz, 1H), 7.29 (s, 2H), 7.21 (td, J = 7.7, 1.3 Hz, 1H),
7.12 (dd, J=7.5, 1.2 Hz, 1H), 6.97 (td, J= 7.5, 1.0 Hz, 1H), 6.90 — 6.76 (m, 3H), 3.67 (qd, J = 7.1,
5.2 Hz, 2H), 0.68 (t, J = 7.1 Hz, 3H); 3C NMR (101 MHz, DMSO-ds) & 177.97, 163.73, 162.84,
159.71, 158.07, 155.70, 151.43, 143.97, 142.18, 134.30, 130.91, 128.92, 123.74, 122.12, 117.45,
116.83, 114.12, 110.64, 109.59, 108.71, 102.23, 60.51, 56.16, 49.62, 13.05; HRMS (ESI) m/z
calcd for CasH1sN3O7* (M+H)* 472.11393, found 472.11407.

Ethyl 2'-amino-5-chloro-3'-cyano-6'-(7-hydroxy-2-oxo-2H-chromen-3-yl)-2-
oxospiro[indoline-3,4'-pyran]-5'-carboxylate (6abd)

Yield: 60%; mp 286-288 <T; IR (KBr, cm-1) 3375, 3308, 3189, 2980, 2930, 2202, 1719,
1661, 1618, 1570, 1505, 1476, 1417, 1370; 'H NMR (400 MHz, DMSO-ds) & 10.92 (s, 1H), 10.66
(s, 1H), 8.28 (s, 1H), 7.65 (d, J = 8.6 Hz, 1H), 7.38 (s, 2H), 7.31 — 7.20 (m, 2H), 6.91 — 6.81 (m,
2H), 6.79 (d, J = 2.2 Hz, 1H), 3.71 (qd, J = 7.1, 2.3 Hz, 2H), 0.71 (t, J = 7.1 Hz, 3H); 13C NMR
(101 MHz, DMSO-ds) & 177.79, 163.67, 162.90, 159.70, 158.12, 155.73, 152.09, 144.19, 141.11,
136.52, 130.95, 128.92, 126.02, 123.87, 117.38, 116.82, 114.20, 111.13, 110.62, 107.79, 102.29,
60.76, 56.20, 56.18, 49.95, 18.74, 13.12; HRMS (ESI) m/z calcd for CosH17CINSO7* (M+H)*
506.07495, found 506.07516.

Ethyl 2'-amino-3'-cyano-6'-(7-(diethylamino)-2-oxo-2H-chromen-3-yl)-5-fluoro-2-
oxospiro[indoline-3,4'-pyran]-5'-carboxylate (6bac)

Yield: 70%; mp 283-285 <C; IR (KBr, cm-1) 3327, 3271, 3179, 2976, 2934, 2903, 2712,
2637, 2202, 1739, 1711, 1660, 1614, 1584, 1512, 1488, 1459, 1413, 1352, 1319; 'H NMR (400
MHz, DMSO-dg) 6 10.48 (s, 1H), 8.10 (s, 1H), 7.52 (d, J = 8.9 Hz, 1H), 7.28 (s, 2H), 7.03 (ddt, J
=10.7, 7.7, 2.8 Hz, 2H), 6.79 (ddd, J = 16.9, 8.7, 3.4 Hz, 2H), 6.59 (d, J = 2.3 Hz, 1H), 3.76 —
3.64 (m, 2H), 3.46 (q, J = 7.1 Hz, 4H), 1.14 (t, J = 7.0 Hz, 6H), 0.74 (t, J = 7.1 Hz, 3H); 3°C NMR
(101 MHz, DMSO-ds) & 178.15, 163.97, 159.88, 159.50, 157.61(d, Jcr = 192.1 Hz), 157.14,
156.63, 152.06, 151.84, 143.96, 138.39, 136.16 (d, %Jcr = 7.6 Hz), 130.52, 117.47, 115.28, 115.05,
112.80, 111.60, 111.36, 110.40, 110.5 (d, 2Jcr = 24 Hz), 107.32, 106.99, 96.39, 60.48, 56.30,
50.27, 44.35, 39.15, 13.21, 12.48; HRMS (ESI) m/z calcd for CaoH2sFN4Os* (M+H)* 545.18309,
found 545.18335.

Methyl 2'-amino-5-bromo-3'-cyano-6'-(7-(diethylamino)-2-oxo-2H-chromen-3-yl)-2-
oxospiro[indoline-3,4'-pyran]-5'-carboxylate (6bae)

Yield: 57%; mp 260-262 <T; IR (KBr, cm-t) 3347, 3295, 3177, 3040, 2973, 2898, 2204,
1717, 1665, 1611, 1582, 1510, 1472, 1453, 1415, 1346, 1329; *H NMR (400 MHz, DMSO-ds) &
10.63 (s, 1H), 8.14 (s, 1H), 7.53 (d, J = 8.9 Hz, 1H), 7.38 (dd, J = 8.2, 2.1 Hz, 1H), 7.33 (s, 2H),
7.28 (d, J = 2.1 Hz, 1H), 6.83 — 6.74 (M, 2H), 6.60 (d, J = 2.4 Hz, 1H), 3.45 (dqg, J = 11.0, 7.1 Hz,
4H), 3.26 (s, 3H), 1.14 (t, J = 7.0 Hz, 6H); *°C NMR (101 MHz, DMSO-ds) & 177.73, 164.72,
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159.88, 158.56, 156.69, 151.94, 151.89, 144.12, 141.38, 136.93, 131.72, 130.62, 126.48, 117.47,
113.65, 112.48, 111.64, 109.83, 107.03, 106.99, 96.45, 56.19, 51.66, 50.12, 44.39, 12.50; HRMS
(ESI) m/z calcd for C2gH24B:N4Os* (M+H)* 591.08737, found 591.08826.

Methyl 2'-amino-3'-cyano-6'-(7-(diethylamino)-2-oxo-2H-chromen-3-yl)-5-nitro-2-
oxospiro[indoline-3,4'-pyran]-5'-carboxylate (6baf)

Yield: 64%; mp >300 <T; IR (KBr, cm-1) 3338, 3260, 3184, 3083, 2976, 2716, 2634, 2199,
1720, 1660, 1614, 1581, 1511, 1459, 1412, 1342; 'H NMR (400 MHz, DMSO-ds) 5 11.25 (s, 1H),
8.25 — 8.14 (m, 2H), 8.02 (d, J = 2.4 Hz, 1H), 7.53 (d, J = 9.0 Hz, 1H), 7.46 (s, 2H), 7.06 (d, J =
8.6 Hz, 1H), 6.78 (dd, J = 9.0, 2.5 Hz, 1H), 6.60 (d, J = 2.3 Hz, 1H), 3.46 (dt, J = 12.8, 6.9 Hz,
4H), 3.26(s, 3H), 1.14 (t, J = 7.0 Hz, 6H); 3C NMR (101 MHz, DMSO-ds) 5 178.62, 164.74,
160.00, 158.57, 156.74, 152.43, 152.01, 148.61, 144.33, 142.64, 135.59, 130.67, 126.47, 119.30,
117.29, 112.31, 109.95, 109.88, 107.01, 106.30, 96.47, 56.19, 55.40, 51.80, 50.05, 44.40, 39.59,
18.73, 12.51; HRMS (ESI) m/z calcd for CosH24NsOg* (M+H)* 558.16194, found 558.16229.

Ethyl 2'-amino-5-bromo-3'-cyano-6'-(7-(diethylamino)-2-oxo-2H-chromen-3-yl)-2-
oxospiro[indoline-3,4'-pyran]-5'-carboxylate (6bbe)

Yield: 66%; mp 286-288 <T; IR (KBr, cm-1) 3340, 3283, 3186, 3072, 2973, 2930, 2900,
2715, 2639, 2200, 1892, 1739, 1659, 1614, 1584, 1512, 1474, 1413, 1351, 1320; 'H NMR (400
MHz, DMSO-dg) & 10.62 (s, 1H), 8.11 (s, 1H), 7.53 (d, J = 8.9 Hz, 1H), 7.39 (dd, J = 8.2, 2.1 Hz,
1H), 7.33 (s, 2H), 7.29 (d, J = 2.0 Hz, 1H), 6.78 (dd, J = 12.2, 8.8 Hz, 2H), 6.59 (d, J = 2.4 Hz,
1H), 3.72 (9, J = 7.1 Hz, 2H), 3.46 (p, J = 6.3, 5.4 Hz, 4H), 1.10 (dt, J = 33.2, 7.0 Hz, 6H), 0.75 (t,
J = 7.1 Hz, 3H). ¥C NMR (101 MHz, DMSO-ds) & 177.77, 163.99, 159.86, 158.59, 156.65,
152.24, 151.85,144.02, 141,52, 136.99, 131.68, 130.54, 126.50, 117.49, 113.62, 112.82, 111.62,
109.77, 107.09, 106.99, 96.39, 60.57, 56.18, 50.03, 44.37, 39.35, 13.22, 12.49; HRMS (ESI) m/z
calcd for CooHosBN4Og* (M+H)* 605.10302, found 605.10315.

Methyl 2'-amino-3'-cyano-6'-(7-methoxy-2-oxo-2H-chromen-3-yl)-2-oxospiro[indoline-3,4'-
pyran]-5'-carboxylate (6caa)

Yield: 72%; mp 233-235 <T; IR (KBr, cm-1) 3417, 3335, 3158, 3022, 2999, 2950, 2845,
2623, 2196, 1711, 1670, 1617, 1599, 1506, 1469, 1443, 1412, 1376, 1312; 'H NMR (400 MHz,
DMSO-de) 8 10.48 (s, 1H), 8.34 (s, 1H), 7.74 (d, J = 8.7 Hz, 1H), 7.27 (s, 2H), 7.21 (td, J = 7.7,
1.3 Hz, 1H), 7.15 — 7.07 (m, 2H), 7.07 — 6.93 (m, 2H), 6.83 (d, J = 7.7 Hz, 1H), 3.89 (s, 3H), 3.22
(s, 3H); 3C NMR (101 MHz, DMSO-de) 5177.93, 164.41, 163.93, 159.76, 158.00, 155.70, 150.94,
143.96, 142.06, 134.19, 130.68, 129.06, 123.78, 122.22, 117.65, 117.49, 113.57, 111.70, 109.68,
108.89, 100.87, 56.79, 56.36, 51.71, 49.71; HRMS (ESI) m/z calcd for CosHisN:O7* (M+H)*
472.11393, found 472.11398.

Methyl 2'-amino-4-bromo-3'-cyano-6'-(7-methoxy-2-0xo-2H-chromen-3-yl)-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6cab)

Yield: 86%; mp 260-262 <C; IR (KBr, cm-t) 3277, 3180, 3011, 2962, 2195, 1710, 1608,
1504, 1443, 1406, 1377, 1355, 1318; *H NMR (400 MHz, DMSO-dg) & 10.76 (s, 1H), 8.30 (s, 1H),
7.77 (d, J = 8.8 Hz, 1H), 7.39 (s, 2H), 7.24 — 7.07 (m, 3H), 7.03 (dd, J = 8.7, 2.4 Hz, 1H), 6.85 (dd,
J=7.4,12Hz, 1H), 3.89 (s, 3H), 3.27 (s, 3H); 13C NMR (101 MHz, DMSO-ds) 5 177.21, 164.34,
163.91, 160.40, 157.69, 155.70, 152.03, 144.24, 143.61, 130.93, 130.71, 125.62, 119.01, 117.86,
117.27, 113.50, 111.68, 109.16, 106.64, 100.82, 56.34, 54.06, 51.82, 51.56, 39.38; HRMS (ESI)
m/z calcd for CasH17BrNsO7* (M+H)* 550.02444, found 550.02509.

Methyl 2'-amino-3'-cyano-5-fluoro-6'-(7-methoxy-2-oxo-2H-chromen-3-yl)-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6cac)

Yield: 81%; mp 241-243 <T; IR (KBr, cm-1) 3413, 3348, 3295, 3167, 3007, 2952, 2844,
2628, 2556, 2196, 1714, 1674, 1602, 1564, 1507, 1483, 1454, 1414, 1378, 1354, 1319; 'H NMR
(400 MHz, DMSO-ds) § 10.56 (s, 1H), 8.35 (s, 1H), 7.75 (d, J = 8.7 Hz, 1H), 7.39 (s, 2H), 7.11 (d,
J = 2.4 Hz, 1H), 7.10 — 7.00 (m, 3H), 6.87 — 6.79 (m, 1H), 3.89 (s, 3H), 3.25 (s, 3H); 13C NMR
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(101 MHz, DMSO-de) & 177.94, 164.31, 163.94, 159.53, 159.25 (d, Ycr = 256 Hz), 157.17,
155.69, 151.39, 144.06, 138.26, 138.25, 135.96, 135.89, 130.65, 117.60, 117.34, 115.38 (d, 2Jcr =
23.5 Hz), 113.58, 111.65, 111.40, 110.49 (d, %Jcr = 8.3 Hz),, 108.19, 100.88, 56.35, 56.29, 51.80,
50.22, 39.36; HRMS (ESI) m/z calcd for CasH17FN3O7* (M+H)* 490.10450, found 490.10483.

Methyl 2'-amino-5-chloro-3'-cyano-6'-(7-methoxy-2-oxo0-2H-chromen-3-yl)-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6cad)

Yield: 69%; mp 254-256 <C; IR (KBr, cm-) 3375, 3341, 3303, 3176, 2950, 2846, 2203,
1717, 1660, 1614, 1560, 1507, 1475, 1435, 1412, 1374, 1310; 'H NMR (400 MHz, DMSO-ds) &
10.67 (s, 1H), 8.36 (s, 1H), 7.75 (d, J = 8.8 Hz, 1H), 7.40 (s, 2H), 7.31 — 7.20 (m, 2H), 7.14 — 7.09
(m, 1H), 7.04 (dd, J = 8.7, 2.4 Hz, 1H), 6.85 (dd, J = 8.2, 0.5 Hz, 1H), 3.89 (s, 3H), 3.26 (s, 3H);
13C NMR (101 MHz, DMSO-de) & 177.66, 164.28, 163.93, 159.68, 157.95, 155.68, 151.57,
144.07, 140.97, 136.36, 130.63, 128.97, 126.03, 123.84, 117.62, 117.29, 113.56, 111.64, 111.14,
107.96, 100.88, 56.34, 56.19, 51.83, 50.01, 39.38, 39.16, 18.72; HRMS (ESI) m/z calcd for
CasH17CIN;O7* (M+H)* 506.07495, found 506.07544.

Methyl 2'-amino-5-bromo-3'-cyano-6'-(7-methoxy-2-oxo-2H-chromen-3-yl)-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6cae)

Yield: 72%; mp 263-265 T; IR (KBr, cm-1) 3403, 3338, 3230, 3089, 3040, 2959, 2933,
2837, 2191, 1726, 1676, 1642, 1610, 1556, 1504, 1472, 1441, 1408, 1378, 1325; *H NMR (400
MHz, DMSO-ds) 5 10.69 (s, 1H), 8.36 (s, 1H), 7.75 (d, J = 8.8 Hz, 1H), 7.44 — 7.31 (m, 4H), 7.11
(d, J = 2.4 Hz, 1H), 7.04 (dd, J = 8.7, 2.4 Hz, 1H), 6.81 (d, J = 8.2 Hz, 1H), 3.89 (s, 3H), 3.27 (s,
3H); 3C NMR (101 MHz, DMSO-ds) & 177.52, 164.28, 163.93, 159.68, 157.95, 155.68, 151.60,
144.06, 141.37, 136.75, 131.81, 130.62, 126.51, 117.64, 117.27, 113.68, 113.53, 111.67, 111.63,
107.96, 100.88, 56.32, 56.26, 51.81, 49.96; HRMS (ESI) m/z calcd for CasHi7BrNsO7* (M+H)*
550.02444, found 550.02441.

Methyl 2'-amino-3'-cyano-6'-(7-methoxy-2-oxo-2H-chromen-3-yl)-5-nitro-2-oxospiro
[indoline-3,4'-pyran]-5'-carboxylate (6caf)

Yield: 91%; mp 280-282 <T: IR (KBr, cm-1) 3339, 3258, 3183, 2952, 2843, 2200, 1723,
1660, 1615, 1554, 1524, 1482, 1449, 1416, 1344, 1314; 'H NMR (400 MHz, DMSO-ds) & 11.28
(s, 1H), 8.41 (s, 1H), 8.22 (dd, J = 8.8, 2.3 Hz, 1H), 8.08 (d, J = 2.2 Hz, 1H), 7.75 (d, J = 8.7 Hz,
1H), 7.51 (s, 2H), 7.14 — 7.01 (m, 3H), 3.90 (s,3H), 3.26 (s, 3H); 3C NMR (101 MHz, DMSO-ds)
5 178.46, 164.30, 164.00, 159.82, 158.00, 155.74, 152.13, 148.59, 144.32, 142.72, 135.43, 130.70,
126.57, 119.44, 117.55, 117.17, 113.62, 111.63, 110.00, 107.28, 100.91, 56.36, 56.20, 55.44,
52.01, 49.91, 30.86, 18.73; HRMS (ESI) m/z calcd for CosH17N4Og* (M+H)* 517.09900, found
517.09961.

Ethyl 2'-amino-3'-cyano-2-0x0-6'-(3-oxo-3H-benzo[f]chromen-2-yl)spiro[indoline-3,4'-
pyran]-5'-carboxylate (6dba)

Yield: 90%; mp 262-264 <T: IR (KBr, cm-1) 3379, 3159, 2977, 2200, 1720, 1666, 1617,
1567, 1517, 1471, 1408, 1392, 1365; *H NMR (400 MHz, DMSO-ds) 5 10.50 (s, 1H), 9.24 (s, 1H),
8.68 (d, J = 8.5 Hz, 1H), 8.30 (d, J = 9.1 Hz, 1H), 8.11 (d, J = 8.1 Hz, 1H), 7.81 (ddd, J = 8.5, 7.0,
1.3 Hz, 1H), 7.74 - 7.62 (m, 2H), 7.33 (s, 2H), 7.27 — 7.18 (m, 2H), 7.00 (td, J = 7.5, 1.1 Hz, 1H),
6.84 (d, J = 7.8 Hz, 1H), 3.48 — 3.41 (m, 2H), 0.68 (t, J = 7.1 Hz, 3H); *C NMR (101 MHz,
DMSO-de) & 177.95, 163.67, 159.77, 157.77, 153.66, 151.04, 142.14, 139.75, 135.04, 134.49,
130.22, 129.21, 129.05, 128.98, 128.89, 126.68, 123.87, 122.69, 122.17, 120.93, 117.52, 116.70,
112.50, 109.63, 109.08, 60.65, 56.19, 13.06; HRMS (ESI) m/z calcd for CagH20NsOg* (M+H)*
506.13466, found 506.13486.

Ethyl 2'-amino-4-bromo-3'-cyano-2-0x0-6'-(3-0xo0-3H-benzo[f]chromen-2-yl)spiro[indoline-
3,4'-pyran]-5'-carboxylate (6dbb)

Yield: 93%; mp 278-280 <C; IR (KBr, cm-1) 3584, 3501, 3358, 3281, 3162, 2979, 2198,
1911, 1865, 1726, 1661, 1611, 1585, 1564, 1515, 1467, 1446, 1414, 1392, 1365; 'H NMR (400
5



MHz, DMSO-ds) § 10.77 (s, 1H), 9.10 (s, 1H), 8.74 — 8.66 (m, 1H), 8.31 (d, J = 9.0 Hz, 1H), 8.15
—8.07 (m, 1H), 7.80 (ddd, J = 8.4, 7.0, 1.4 Hz, 1H), 7.73 — 7.62 (m, 2H), 7.43 (s, 2H), 7.23 — 7.10
(m, 2H), 6.86 (dd, J = 7.4, 1.2 Hz, 1H), , 3.44 (q, J = 7.0 Hz, 2H), 0.73 (t, J = 7.1 Hz, 3H); 3C
NMR (101 MHz, DMSO-dg) & 177.20, 163.65, 160.51, 157.38, 153.67, 151.76, 144.27, 139.19,
135.10, 130.88, 130.80, 130.17, 129.15, 128.95, 128.83, 126.64, 125.59, 122.72, 121.00, 119.19,
117.28, 116.63, 112.35, 109.04, 107.03, 60.72, 54.29, 51.53, 13.09; HRMS (ESI) m/z calcd for
CaoH19BrNsOs* (M+H)* 584.04517, found 584.04596.

Ethyl 2'-amino-3'-cyano-5-fluoro-2-oxo0-6'-(3-0xo-3H-benzo[f]chromen-2-yl)spiro[indoline-
3,4'-pyran]-5'-carboxylate (6dbc)

Yield: 70%; mp 270-272 <T; IR (KBr, cm-) 3421, 3278, 3081, 2989, 2198, 1720, 1665,
1626, 1598, 1564, 1515, 1488, 1393, 1366, 1348, 1302; ‘H NMR (400 MHz, DMSO-ds) & 10.56
(s, 1H), 9.26 (s, 1H), 8.65 (d, J = 8.5 Hz, 1H), 8.31 (d, J = 9.0 Hz, 1H), 8.12 (d, J = 8.1 Hz, 1H),
7.82 (ddd, J = 8.3, 7.0, 1.4 Hz, 1H), 7.73 — 7.63 (m, 2H), 7.42 (s, 2H), 7.15 — 7.02 (m, 2H), 6.89 —
6.80 (M, 1H), 3.72 (tdd, J = 7.2, 5.6, 1.7 Hz, 2H), 0.70 (td, J = 7.1, 1.3 Hz, 3H); 3C NMR (101
MHz, DMSO-de) & 178.02, 163.58, 159.59, 158.69 (d, Hcr = 2175 Hz), 157.23, 153.71, 151.64,
139.93, 138.36, 136.30, 136.28 (d, 3Jcr = 7.5 Hz), 135.11, 130.25, 129.17 (d, 2cr = 22.8 Hz),
128.97, 126.73, 122.58, 120.92, 117.39, 116.74, 115.46, 115.23, 112.48, 111.74, 111.49, 110.54,
110.46, 108.39, 60.83, 56.52, 50.18, 13.10; HRMS (ESI) m/z calcd for CaoHioFNsOg* (M+H)*
524.12524, found 524.12512.



'H NMR of compound 6aaa (400 MHz, DMSO-ds)

s = o =oe
s 2 52 =33
xinjiang daxue varian inova-100 1H-4N B b L SN s
ADD-71-abulajiang in OWSO s = “en N
expi s2pu)
SANPLE SPECIAL
date Nov 24 2015 temp not used r 3
solvent oSO gain 10 | )|
file exp spin 20
ACQUISITION hst 0.008
sw 8000.0 pws0 10800
at 3.744 alfa 5601
np 53902 F
3 2080 11 n
bs 4 in n
a1 3.000 dp y
nt 4
ct 40 PROCESSING
TRANSNITTER n not used
n DISPLAY
sfrg 398,742 -522.4
tof 1200.0 wp 5422.9
tpwr S3 rfl 17810
5.000 rfp 993 3
DECOUPLER p 67.8
c13 1p 2
dof o PLOT
dm non - we 180
dna c sc
dpwr a5 vs 136
dmf 20056 th s
m ph
ADD-71 6aaa, 65%
— L VY ke
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13C NMR of compound 6aaa (400 MHz, DMSO-ds)
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ADD-71-abulaang In ONSO £ zisdddsdsgdrancadsdy Fizsszesss
exp2  s2pu) (11 ] lJJ
SANPLE sPECIAL
date Nov 25 2015 temp not used
solvent NSO gal 0
file exp spin
ACQUISITION hst
sw 25000.0 pwi0
at 1.189 aifa
np 5996
i 19000 11
bs 16 in
a1 .000 dp
nt 14000 hs
ct 14000 PROCESSING
TRANSHITTER b 1.
tn c13 fn not used
sfrq 100,525 DISPLAY
tof 1500.0 sp -1537.8
tpwr 6 wp 249932
pw 5.000 rf1 5290
DECOUPLER rfp 339004
WL rp -26.6
dof 400.0 1p -261.8
dn vy PLOT
dme v owe 180
dpwr a2 sc
dnf 13400 v 1586
th s
omph
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IR spectrum of compound 6aaa
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'H NMR of compound 6aad (400 MHz, DMSO-ds)

- s3
xinjlang daxve varian inova-400 1H-aN e ne
ADD-75-abulajiang in DNSO ss ==
expl  s2pul

SANPLE SPECTAL

date Mar 7 2015 tem not used
solvent onso in o
ile exp spin

ACQUISITION hst
w 8900.0 pwi0
at 3.794 alfa
np 599502 FLAGS
w 4000 11
bs in
a1 3.000 dp
nt 20 hs
t 2 PROCESSING

TRANSHITTER n not used
n 1 DISPLAY
sfrg 399.7492 s -509.2
tof 1200.0 wp 5397.2
Lpwr S rfl 1790.8
oo 5.000 rfp 935.3

DECOUPLER ) -20.3
dan ci13 .3
dof o PLOT
dn non we 180
das ¢ sc ]
dpwr a5 v 137
daf 20056 th 2

L ph
ADD-75 6aad, 80%
12 11 9
o =
sz

ang daxue varian inova-480 13C-aN
NS0

ADD-75-abulajiang in DI

exp2  s2pul
sanPLE
te Mar 29 201§
solvent onso
e e
ACQUISITION
sw 25000.0
at 1.139
np S3368
1 14000
bs 1
a1 3.000
nt 4650
ct 4850
TRANSHITTER
n
sfrq 100.525
tof 1500.0
tpwr S8
P 5.000
DECOUPLER
an
dof 400.0
dn ¥¥y
dun v
dpur 42
daf 13400

SPECIAL
temp not used
gain ]
spin 20
nst 08
30 20
Nea 20
FL
1 n
in n
dp ¥
hs nn
PROCESSING
n 1.00
n used
DISPLAY
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24393.2
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pLOT
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vE 533
th 1
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IR spectrum of compound 6aad
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'H NMR of compound 6aae (400 MHz, DMSO-de)

xinjiang daxue varian inova-400 IH-AN
ADD-S4-abulajlang in DNSO

10.934
10.667

expl  szpu)

SANPLE SPECIAL j
date Jan 15 2015 temp not used
solvent oMSO  gain 20 : )
ile exp spin 20 /
ACOUISITION hst 0.008
sw 6000.2 pws0 10.800
at 3.744 aifa §.600
np 14828 FLAGS
™ 3000 11 n
bs 4 in n
a1 3.000 dp y
nt 20 hs on
ct 20 PROCESSING
TRANSHITTER n not used
0 H1 DISPLAY
sfrq 393741 sp -476.3
tof 400.0 wp 5366.2
tpwr 53 rf1 1581.0
5.000 rfp $39.3
DECOUPLER o s
c13 1p 1
dof 0 PLOT
am nan  wc 180
amn < sc 0
dpwr 45 vs 141
dnf 20056 th 3
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SANPLE SPECIAL
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solvent DNSO gain 40
. exp spin 20
ACQUISITION hst 0.008
W 25000.0 pw90 10800
at 1.193 alfa 20.000
np 5936
b 14000 11 n
bs 16 in n
a1 3.000 dp y
nt 8650 hs
8650 PROCESSING
TRANSMITTER 1.00
n fn not used
sfrq 100.525 DISPLAY
tof 1500.0 sp -1536.3
towr 56 wp 24999.2
5.000 rf1 §527.5
DECOUPLER rfp 3950.4
H1 p 137.3
dof 400.0 1p -276.9
= yyy PLOT
dam W we 180
dpwr a2 sc 0
dmf 13100 vs 1860
th 10
nm ph
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IR spectrum of compound 6aae
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'H NMR of compound 6aaf (400 MHz, DMSO-ds)

o~ ssescoo= o~
S5 28833333 2
xinjlang daxue varian inova-400 1H-4N s R man i
ADD-115-abulajiang in DNSO s LT -
expl  s2pul =
sanpLE SPECIAL
date Mar 15 2016 temp not used
solvent oRSO  gain 20
file exp spin 20 f /i
ACQUISITION hst 0.008
v §000.2 pws0 10.800
at 3.74a aifa 6.600
np 14328 FLAGS
13 3000 11 n
bs in n
a1 3.000 dp y
nt 20 b nn
ct 20 PROCESSING
TRANSNITTER fn not used
tn H1 DISPLAY
sfra 339.741 sp -476.
tof 400.0 wp s374.8 |
tpwr 53 rf1 153100
5.000 rfp 3883
DECOUPLER p -13.0
dn c13 1 -10.1
dof ° PLOT
am nnn we 180
dma S yo ]
dpwr 45 v 128
dmf 20056 th €
na  ph

ADD-115, 6aaf, 59%
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13C NMR of compound 6aaf (400 MHz, DMSO-ds)
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file exp spin
ACQUISITION hst 0.008
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np 59368 FLAGS
b 14000 11 n
bs 15 in n
a1 3.000 dp y
nt 8650 hs nn
8650 PROCESSING
TRANSNITTER 1 1.
c13 fan not used
sfrg 100.525 DISPLAY
tof 1500.0 sp -1536.3
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H w1 s
DECOUPLER e 333004
Hi rp 137
dof 400.0 1p -276.9
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daf 13400 vs 1860
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IR spectrum of compound 6aaf
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'H NMR of compound 6aba (400 MHz, DMSO-de)

xinjiang daxue varian inova=400 1H-aN

ADD=72-abulajiang in DMSO
expl  szpul
SAMPLE SPECIAL
date Mar 7 2016 te not used
solvent MS0  gain 20
e exp spin 20
ACQUISITION hst 0.008
sw 8000.0 pwao 10.800
at 3.704 alfa 6.600
np 59902 FLAGS
h 4000 11 n
bs in n
d1 3.000 dp Y
nt 20 hs nn
ct 20 PROCESSING
TRANSMITTER fn not used
N H1 DISPLAY
sfrq 399.742 sp -483.6
tof 1200.0 wp 5371.6
tpwr 59 rfl 1790.8
W 5.000 rfp 999.3
DECOUPLER rp -22.6
an c13 p -8.8
dof 0 PLOT
dm nnn - we 180
dmm c sc
dpwr 45 vs 128
dmf 20056 th 6
nm nh

13C NMR of compound 6aba (400 MHz, DMSO-ds)
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SPECIAL
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file exp spin 20
ACQUISITION hst 0.008
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at 1.199 alfa 20.000
np 59968 FLAGS
b 14000 1) n
bs 1 in n
di 3.000 dp y
nt 2000 hs nn
ct 2000 PROCESSING
TRANSMITTER i 1.0
C13 fn not used
sfrq 100.52% DISPLAY
tof 1500.0 sp =1542.4
tpwr wp 24999.2
5.000 rfl 1543.2
DECOUPLER rfp 0
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dm yyy pLOT
dmm W owe 180
dpwr 42 sc 0
dmf 18400 vs 528
th 10
nmo ph
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IR spectrum of compound 6aba
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'H NMR of compound 6abd (400 MHz, DMSO-ds)

xinjfang daxue var
ADD=76-abulajiang
expl  s2pul
SAMPLE

date Mar 7 2016
solven DMSO
file '™

ACQUISITION
W 8000.0
at 3.74
np 59902
T 2000
bs
d1 3.000
nt 2
ot

TRANSMITTER
tn
sfrq 399.742
tof 1200.0
tpwr
W 5.000

DECOUPLER

dan c13
dof
dm nnn
dmmn c
dpwr as
dmf 20056

fan {n
in DMSH

ova=400 1H=aN
0

SPECIAL
temp not used
gain 20
spin 20
hst 0.008
pwa0 10.800
alfa 6.600

FLAGS

i n
in n
dp Y
hs

PROCESSING
fr not used

DISPLAY
sp -509.2
wp 5397.2
Rl 7914
rfp 0
p =21.3
i1 a.0

PLOT

we 180
sc 0
s 126
th 6
nm ph

13C NMR of compound 6abd (400 MHz, DMSO-ds)

xinjiang daxue var
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exp2  sZpul
SAN
date Mar 25 2016
solvent DMSO
e exp
ACQUISITION
5w 25000.0
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h 14000
bs 1
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TRANSMITTER
tn c13
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tpwr 6
pw 5.000
DECOUPLER
dn H1
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SPECIAL
temp not used
gain 50
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FLAGS
1 n
in n
dp y
hs nn
PROCESSING
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DISPLAY
sp -1537
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p it
PLOT
we 80
sC 0
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th 9
o ph
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IR spectrum of compound 6abd
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'H NMR of compound 6bac (400 MHz, DMSO-ds)
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__39.487

exp2  s2pul
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| | W
expl  s2pul
SA SPECIAL
date Jan 22 2016 temp 30.0
solvant OMSO0  gain 20 g /
e exp spin 20 [ . ey
ACQUISITION hst 0.008
sw 6000.2  pwa0 10.800
at 3.744 alfa 6.600
np 14928 FLAGS
fu 3000 i1 n
bs in n
d1 3.000 dp y
nt 20 h
ct 20 PROCESSING
TRANSMITTER n not used
n H1 DISPLAY
sfrq 399.741 sp -495.0
tof 00,0 wp 5384.5
tpwr 59 rfl 591.3
5.000 rfp 0
DECOUPLER rp 154.1
an €13 p -9.3
dof 0 PLOT
dn nnn - we 180
dmm (-2 14
dpwr a5 vs 132
dmf 20056  th
om o ph
ADD-95 6ébac, 70%
]
A
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13
C NMR of compound 6bac (400 MHz, DMSO-ds
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SAMPLE SPECIAL
date Mar 1 2016 temp not used
solvent oSO gain a0
¢ exp spin 20
ACQUISTTION 0.008
sw 25000.0 pwio 10.800
at 1.19 alfa 20.000
np 59968 FLAGS
fb 14000 11 n
bs 16 in n
a1 3.000 dp v
nt 11800 hs nn
11800 PROCESSING
TRANSMITTER 1 1.
tn €13 fn not used
sfrq 100.525 DISPLAY
1500.0 sp =1540.1
tpwr wp 249992
5.000 rfl 5531.3
DECOUPLER rfp 39904
n rp 131.8
dof a00.0 1p ~269.9
dm yyy PLOT
dmm W we 180
dpwr a2 sc 0
dmf 13400 vs 1721
th 10
am ph
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IR spectrum of compound 6bac
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'H NMR of compound 6bae (400 MHz, DMSO-ds)
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ADD=97-abulajiang in DMSO s ea‘r»‘v»‘r»‘hhlr»'\J!\"\‘Twn‘ij‘m mmv"Amrv‘lw‘\w‘vlv‘\m‘cq‘TTTN-«—‘--«——T
expl  s2pul J
SAMPLE SPECIAL il ;
date Mar 1 2016 temp not used [
solvent DHSO gain 0 ‘
e exp  spin 20
ACOUISITION st 0.008 ¢ [ |
w 6000.2 pws0 10.800 e Ir J
at 3.744 alfa 6.600
np 44928 FLAGS
fb 3000 11 n
bs 4 in n
a1 3.000 dp
nt 20 hs
ct 20 PROCESSING
TRANSMITTER n
n H1 DISPLAY
sfrq 399.741 sp
tof 400.0 wp
tpwr 1
pw 5.000 rfp
DECOUPLER p
dn c13 1p
dof o PLOT
dm nnn- we 180
dmm c SsC 0
dpwr a5 vs 116
dmf 20056 th 5
nm ph
ADD-97 6bae, 57% : W
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13
C NMR of compound 6bae (400 MHz, DMSO-ds)
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e b : 1
exp2 szpul TN TGt v g B ) [ W J
SPECIAL
date Mar 28 2016 temp not used
solvent DMSO  gain a0
e exp  spin 20
ACQUISITION hst 0.008
W 25000.0 pw90 10.800
at 1.19 alfa 20.000
np 59968 FLAGS
fb 14000 11 n
bs 16 in n
a1 3.000 dp y
nt 13060 hs nn
ct 13060 PROCESSING
TRANSMITTER 1 1
0 c13  fn not used
sfrq 100,525 DISPL
tof 1500.0 sp -1538.6
tpwr 56 wp 24999.2
5.000 rf1 5529.8
DECOUPLER fp 3990.4
d H1 rp 182.5
dof 400.0 1p -270.0
m yyy PLOT
dmm W owe 180
dpwr sc
mf 13400 vs 1418
th
nm ph
S RRARNRRESSEaEARSREASS R Ra o R R A Rt L AR R SRt e R RS RR
220 200 180 160 140 120 100 80 60 40 20
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IR spectrum of compound 6bae
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'H NMR of compound 6baf (400 MHz, DMSO-ds)

xinjtang daxue var
ADD=96-abulajiang

expl s2pul
SAMPLE
date Mar 1 2016
solvent MSO
ile exp
AGQUISITION
w 6000.2
at 3,744
np 14928
b 3000
bs
di 3.000
nt 20
ot 20
TRANSMITTER
0 H1
sfrq 399.741
tof 400.0
tpwr 59
5.000
DECOUPLER
dn c13
dof 0
dm nnn
dmm c
dpwi a5
dmf 20056

fan inova=400 1H-aN
in DMSO

SPECIAL
temp not used
gain
spin 20
st 0.008
pwa0 10.800
alfa 6.600
FLAGS
1 n
in "
dp y
hs nn
PROCESSING
fr not used
DISPL
sp -504.7
wp 5394.1
rfl 591.3
rp 0
e =-1.4
i -6.5
PLOT
we 180
5C
ve 123
th q
o ph

ADD-96 6baf, 64%

xinjlang daxue var
ADD=96-abulajiang

exp2 s2pul
SAMPLE
date Mar 28 2016
solven omMso
file exp
ACQUISTTION
W 25000.0
at 1.169
np 59968
b 14000
bs 1
d1 3.000
nt 8000
t 8000
TRANSMITTER
tn 613
sfrq 100.525
tof 1500.0
tpwr 56
5.000
DECOUPLER
dan H1
dof 100.0
dm Yy
dmm W
dpwr 42
dmf 13400

fan inova-400 1H-AN
in DMSO

SPECTAL
temp not used
gain 10
spin 20
hst 0.008
pwa0 10.800
alfa 20.000
FLAGS
1 n
in n
dp y
hs nn
PROCESSING
1 B
fn not used
DISPLAY
sp ~1538.6
wp 24999 .2
rfl 5529.8
rfp 3990.4
rp 131.8
i -261.2
pLOT
we 18
sc 0
vs 2336
th 10
nm ph

11.243

200

178.641

180

-~

164.751

—95.483

3 2

N T

2 ®

2 8

o ¢
serosan
352885
yom s @i
suicses
snEgsee
[ R

33.905

1 =0

.

52
sromenny
BRI
RENSE N
R i
aassey
[o1d

T
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IR spectrum of compound 6baf

Wavenumber em-1

T T T T T T T T T
001 06 o8 oL on [+ oF ot oz
[%] svvemumsees |

4000

1 2016-4-15

© FES 4.0cm1 SCANS 128

- BRUKER VERTEXTD

: 201604 15-add-96.0

24



H NMR of compound 6bbe (400 MHz, DMSO-ds)

5 T MEANR-ENTNRNTSN NN RHANNnonScwLeDoTOOLN®
b AEISRSRRRREINRNSSS SICRRROONRCSRRARSRRRESS
xinjiang daxue varian inova=400 1H=aN & SRR S ST s R S A S o e e S A A
ADD=98-abulajiang in DMSO s e S e s
L1 Jlii’} l |
expl  szpul L [l | | i
f
SAMPLE SPECTAL [ | [
date Mar 1 2016 temp not used f
solvent DMSO  gain 20 | |
e exp spin 20 ! )
ACQUISITION nst 0.008 f f J / i,
5w 6000.2 pwio 10:800
at 3,744 alfa 6.600
np 44928 FLAGS
b 3000 i1 n
bs in n
1 4.000 dp y
nt 20 hs nn
ct 20 PROCESSING
TRANSMITTER fn not used
n H1 DISPLAY
sfrq 399,741 sp -504.7
tof 400.0 wp 5403.8
tpwr 59 rf1 591.3
5.000 rfp 0
DECOUPLER rp -3.1
i c13 1p 6.5
dof 0 PLOT
dm nnn - we 180
dmm ¢ sc 0
dpwr a5 vs 113
dmf 20056 th a
nm ph

. b S i S i

: 2 2= a5 g g 2

e e - e w o
13C NMR of compound 6bbe (400 MHz, DMSO-ds)

5 SREEBERGNea2SSR8RRSSS RReRITBSERR L8
xinjiang daxue varian inova-400 13C-aN T A B e e MR B e Ko ams B e [
ADD-98-abulajiang in DMSO R ERRLdnRSTEananaNaS H CRRTSIRSANS il

TR R T e \ LA

exp2  s2pul

SAMPLE SPECIAL |
date Mar 24 2016 temp not used |
solvent DMSO  gain a0

e exp  spin 20
ACQUISITION hst 0.008
w 25000.0 pwdo 10.800
at 1.199 ailfa 20.000
np 59968 FLAGS
b 14000 11 n
bs 16 in n
3.000 dp
nt 2000 hs nn
ct 2000 PROCESSING
TRANSMITTER b 1.0
) c13 fn not used
sfrq 100.525 DISPLAY
tof 1500.0 sp -1538.6
tpwr 56 wp 24999.2
pw 5.000 rf) 5529.8
DECOUPLER rfp 3990.4
HL rp 134.4
dof 400.0 1p -272.9
dm yyy pLOT
dmm W owe 180
dpwr a2 sc 0
dmf 13400 wvs 716
th 9
nm ph

A B L s B B e R R B

T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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IR spectrum of compound 6bbe
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'H NMR of compound 6caa (400 MHz, DMSO-de)

i N B e .
g prmeResussseondzenns 207 LA s
xinjlang daxue varian fnova-400 1H-an < grRadNsananeeasannED e e
ADD-100~abulajiang in DMSO ) NTTNTNT’\‘NT’\‘TNTN\A‘&\A‘GAD‘ " o o~
! | ] J |
expl  s2pul )
SAMPLE SPECIAL
dat Jan 22 2016 temp 30.0 T |
solvent DMSO  gain 20 /
M exp spin 20 ( ! M,‘ /
ACQUISITION hst 0.008 J LU !
W 6000.2 pwl0 10.800
at 3.744 alfa 6.600
np aa928 FLAGS
b 3000 (R} n
bs in n
a1 3.000 dp
nt 2 hs
ct 20 PROCESSING
TRANSMITTER n not used
H1 DISPLAY
sfrq 399,741 sp -
tof A00.0 wp
tpwr 59 rf1
5.000 rfp
DECOUPLER rp
dr c13 1p
dof 0 PLOT
am a0 we
dmm c sc
dpwr a5 vs
dmf 20056 th
nm o ph
' |
JL l ‘[ | /‘ | I
2, PR i) ) USSR | T PR A
pEIE SRR S L S L e = Sua ¢ iy
12 11 10 9 8 7 6 5 3 2 1 ppm
- e o owwem ..
e e 3 =% e
- P P
13
C NMR of compound 6caa (400 MHz, DMSO-ds
% smnTeesdbDNDHONBNONBES ol s 3 i 8
S S@iocolgasgradzaecat e
xinjlang daxue varian inova=400 13C=AN 5 Salatedadiateliaiielr i e i Wi R e e e
ADD-100-abulajiang fn OMSO R S22GR2¥IZSIRNnSRosss geizeconzan
§ ZERRARISGaddlZIzaszs ‘ e
LA Ly

exp2  52pul

SAMPLE SPECTAL ]
date " Feb 26 2016 temp not used
solvent OMSO  gain a0

spin 20
ACQUISITION hst 0.008
sw 25000.0 pwio 10.800
at 1.199 alfa 20.000
np 59968 FLAGS
fh 14000 1 n
bs 16 in n
d1 3.000 dp
nt 5000 h nn
t 5000 PROCESSING
TRANSMITTER 1 1.00
tn €13 fn not used
sfrq 100.525 DISPLAY
tof 1500.0 sp -1537.8
tpwr 56 wp 24999.2
5.000 rfl §529.0
DECOUPLER rfp 3990.4
HL rp 122.9
dof 400.0 1p -216.4
dm yyy PLOT
dmm W we 0
dpwr 42 sc
dmf 13400 vs 977
th 10
om o ph

T T T

220 200 180 léﬂ 140 120 100 80 60 40 20 0 ppm
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IR spectrum of compound 6caa
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'H NMR of compound 6cab (400 MHz, DMSO-ds)

xinjiang daxue varian

ADD-108-abulajiang

expl
date 7 2016
solvent MSO
e exp
ACQUISITION
sw 8000.0
at 3.744
np 59902
b a000
bs a
a1 3.000
nt 20
ct
TRANSMITTER
tn
sfra 399,742
tof 1200.0
tpwr 5
pw 5.000
DECOUPLER
dn c13
dof 0
dm nnn
dmm c
dpwr as
dmf 20056

inova=400 1H=aN
in DMSO

SPECIAL
p not used
20

gain
spin
hst

PLOT
we 80
sC 0
s 130
th 6
nm ph

ADD-108 6cab, 86%

13C NMR of compound 6cab (400 MHz, DMSO-ds)

xinjtang daxue varian

inova-100 13C-AN

ADD-108-abulajtang in DMSO

exp2

SAMPLE
date Mar 29 2016
S|

solvent DHSO
file exp
ACQUISITION
W 25000.0
at .199
np 59968
fb 14000
bs 1
d1 3.000
nt 2000
ct 2000
TRANSMITTER
n c13
sfrq 100.525
tof 1500.0
tpwr 6
pw 5.000
DECOUPLER
an
dof 400.0
dm yyy
dmm W
dpwr az
dmf 13400

SPECIAL
temp not used
gain a0
spin 2
hst 008
pwa0 10.800
aifa 20.000
FLAGS
1 n
in n
dp o
hs
PROCESSING
1b 1
fn not used
DISPLAY
sp ~1538.6
v 243992
el §529.8
rfp 3990.4
rp 130.7
i -256.8
PLOT
we 180
sc
vs 930
th 1

nm ph

3 ox ol i e
2 gxsgsopphgavas
£ B e
s R e T
[ (1305 1 1 G0 S
sl
f e AT
AN
¢ e o e e e
12 11 10 9 8 7
4 R n
3 R a ke
8 S
4 e ]
o e R e L
I L 2
I R
B e e e
& SesheREE 9ad
| | JaLid il

220

T

LT

200

T

180

T

160

SRRt

140

29

117.881
S-117.281

—119.019
- 113.509

T

120

—111.687
—109.167

106.647
- 100.825

100

3!
—3.272

—56.346

80

54.069
—51.828

Frevreres

2.504
_2.500
436

R

60

51.564
40.330
40.117
39.913
_39.700
—39.495
_39.283
__33.078
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rrprTe

40



IR spectrum of compound 6cab
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'H NMR of compound 6cac (400 MHz, DMSO-ds)

xinjiang daxue varian inova-400 1H-AN

ADD=109-abulajiang

expl  s2pul
SAMPLE
date Mar 7 2016
solven DMSO
file exp
ACQUISITION
W 8000.0
at a.74
np 59902
o a00
bs
d1 2.000
nt 20
t
TRANSMITTER

tn

sfrq 399.742
tof 1200.0
tpwr
v 5.000

DECOUPLER

dn c13
dof 0
din nnn
dmm c
dpwr as
dmf 20056

in DMSO
SPECIAL
temp not used
gain 20
spin 20
hst 0.008
pwI0 10.800
aifa 6.600
FLAGS
i n
in n
dp ¥

PLOT
180
0
133
6
ph

13C NMR of compound 6cac (400 MHz, DMSO-ds)

®injiang daxue varian

ADD=109-abulajiang

expz  s2pul
date Mar 22 2016
solvent DHSO
o exp
ACQUISITION
5w 25000, 0
at 1.199
np 59968
b 14000
bs 16
d1 3.000
nt 2500
ct 2500
TRANSMITTER
n c13
sfra 100.525
tof 15000
tpwr
pw 5.000
DECOUPLER
an
dof 400.0
dm yyy
dmm W
dpwr 42
f 13400

11

ova=100 13C=aN

in DMSO

temp

SPECIAL
not used
a0

ni
PROCESSING
1

not used
DISPLAY
1

S

o
Boe e
2303 oiimha

>

ph

& e ek b o e G s
5 pecensEdandode R
9 gevon=chepsass T 5 28
s R e o AR e
b ] I i1
: BRMER |
=]
.
fol
J e J
A A, N TSR U 0071 NS §
Al PSS, o R RN ' e
12 11 10 9 8 6 5 4 3
° B s eee PSS
2 9 o gs B
2 bR s i P
o o 1 0 el
sas=dwssvnsaguuscansNgepy aase
SHaRhsARRelanianINnETReas a828
0 i 8 0 o L e Pl it
pedenBRERERREnT oA adase "o ne
| o B R R R S
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IR spectrum of compound 6cac
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'H NMR of compound 6cad (400 MHz, DMSO-ds)

xinjlang daxue varian inova-100 1H-aN
30

ADD=101-abulafiang
expl s2pul
SANPLE
date Jan 15 2016
solvent DMSO
e exp
ACQUISITION
sw 6000.2
at 3.744
np 24928
fb 2000
b5
a1 3.000
nt 20
ct
TRANSMITTER
tn H1
sfrq 399,741
tof 400.0
tpwr 59
W 5.000
DECOUPLER
an c13
dof 0
dm nnn
dmm <
dpwr as
dmf 20056

In DMS!

SPECIAL
not used
20

FLAGS

PROCESSING

PLOT

xinjlang daxue varian
ADD'

~101-abulajiang

exp2 s2pul
SAMPLE
date Feb 29 2016
solven DMS0
e exp
ACQUISITION
sw 25000.0
at 1.199
np 59968
fb 14000
bs 1
d1 8.000
nt 8000
ct 8000
TRANSMITTER
tn c13
sfrq 100.525
tof 1500.0
thwr 56
pw 5.000
DECOUPLER
an H1
dof 200.0
dm yyy
dmm W
dpwr az
dmf 13400

inova-400 13C-an
in DMSO

SPECIAL
temp not used
gain 10
spin 20
hst 0.008
pwio 10.800
alfa 20.000

FLAGS
i n
in n
dp y
hs nn
PROCESSING
1 1.00
n not used

DISPLAY
sp ~1540.1
wp 24999.2
ef1 5531.3
rfp 3990.4
rp 128.2
» -270.0

PLOT
we 180
50 0
vs 2003
th 1
om o ph

33
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IR spectrum of compound 6cad
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'H NMR of compound 6cae (400 MHz, DMSO-ds)

w NoRnmTenon~AOR DB o o w msowno
® ehnhS3833850R355822 2 2 23233
xinjlang daxue varian inova-400 1H-aN - A 2 e e A0 A b s e
ADD=110-abulajfang in DHSO s ENsN NN R R e 4 Edn sy
| J
expl  szpul
SAMPLE SPECIAL
date Mar 7 2016 temp not used [ (
solvent DMSO  gain 20 [ (
e exp  spin 20 J
ACQUISITION hst 0.008 [ [ ) ) |
W 8000.0 pw9o 10.800 # 2 24 ' W
at 3.744 alfa 6.600
np 59902 FLAGS
fb 4000 11 n
bs in n
a1 3,000 dp
nt 20 hs n
t 20 PROCESSING
TRANSMITTER fn not |
tn H1 DISPLAY
sfrq 399.742 sp 183
tof 1200.0 wp
tpwr rfl
pw 5.000 rfp
DECOUPLER p
dn €13 p |
dof o PLOT 1
dm nan - we 180 |
dmm c 8¢ |
dpwr a5 vs 127
dmf 20056 th
nm ph
|
e Lt B G o
= i e o 1 i e e R
12 11 10 9 8 6 5 a 3 2 5 =11} ppm
@ B @ wmeme RO
2 g 32 &mz 5 8
- - O o @
13
C NMR of compound 6cae (400 MHz, DMSO-ds
® CHMMcoToNOONHNRON-NTOD nurNoRnoBn®
G RbBnEssbhBonisencRas 5RE58558888
xinjiang daxue varian inova-400 13C-aN S < o e o e A B e o sl s 4 R e
ADD-110-abulajiang in DMSO e zEEFEEEESEEEEEEEEEEE -GBS B
IR R G LD

expz  szpul

SAMPLE SPECTAL
te Mar 21 2016 temp 30.0
solvent DHSO  gain 50
file exp spin 20
ACQUISITION hst 0.008
sw 25000.0 pwi0 10.800
at 199 alfa 20.000
np 59968 FLAGS
fb 14000 11 n
bs 16 in n
d1 3.000 dp
nt 2000 h nn
ct 2000 PROCESSING
TRANSMITTER 1 1
tn €13 fn not used
sfrq 100.525 DISPLAY
tof 1500.0 sp -1542.4
tpwr 6 wp 24999.2
pw 5.000 rf1 5533.6
DECOUPLER rfp 3990.4
H1 rp 126.2
dof 400.0 1p =-254.2
dn yyy pLOT
dmm W we 180
dpwr 42 sc
dmf 13400 s aa1
th 10
nm ph

T ARRRR RS RRE S

220 200 180 160 140 120 100 80

LRSS W e e e e e e e
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IR spectrum of compound 6cae
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'H NMR of compound 6caf (400 MHz, DMSO-ds)

w PP NN NN NSO NPT IROR LY RO HCNTNOHNOEBLSTNBNT S
@ 2RNNSUBTISUNSIRRAGRT 2530523830882 885IRE85S
xinjfang daxue varfan {nova-400 1H-aN & S e T S B S b R R O
ADD-113-abulajiang in DMSO - BEEEEREBNNANNNNNNNG oo onnn o oo o NN
LI sk R L 5 B e J
expl  s2pul
[ o [ f
SAMPLE SPECIAL . I R | /
date Mar 1 2016 temp not used
solvent DMSO  gain 20
file exp spin 20
ACQUISITION hst 0.008
W 6000.2 pwd0 10,800
at 3.744 alfa 6.600
np 24928 FLAGS
fb 2000 i n
s 4 in n
a1 3.000 dp y
nt 20 hs nn
ct 20 PROCESSING
TRANSMITTER n not used
n DISPLAY
sfrq 399.741 sp -495.0
tof 400.0 wp 5403.8
tpwr 59 rf1 591.3
5,000 rfp 0
DECOUPLER rp -4.0
c13 1p -6.
dof 0 PLOT
dm nnn - wec 0
dmm c 8¢ 0
dpwr a5 vs 324
dmf 20056 th
ph
1’ ‘
ADD-113 6caf, 91% l l‘ il ‘
II J\ 4 e SO L)
. e I ot S T e S e I T
12 11 10 9 8 7 6 5 4 3
i Wi N ]
n Sow 0w ws o @ < 0
B 255 88 & a2 85 5 4
< dde dd 6 @ gt <
13
C NMR of compound 6caf (400 MHz, DMSO-ds)
S 2Q8CARS0Re8588KREENSS 223NSINLSERRER
®xinjiang daxue varfan inova-400 13C-4N e MR AR AR OR e e . T o W S e
ADD-113-abulajfang in DMSO R CERBRSIYSRENNNNESES - R i g ]
expz  s2pul T T g a4 s S ) R B 5 5
SAMPLE SPECIAL
date Mar 30 2016 temp not used \
solvent DMSO  gain 50
o exp  spin 20
ACQUISTTION hst 0.008
v 25000.0 pw90 10.800
at 1.199 alfa 20.000
np 59968 FLAGS
fb 14000 {1 n
bs in n
di 3.000 dp y
nt 3800 hs nn
ct 3800 PROCESSING
TRANSMITTER i .00
n c13 fn not used
sfrq 100.525 DISPLAY
tof 1500.0 sp ~1537.8
tpwr 6 wp 24999.2
W 5.000 rf1 55290
DECOUPLER rfp 3990.4
dr rp 130.8
dof 400.0 1p -240.6
dm yyy PLOT
dmm wowe 180
dpwr 4z sc 0
dmf 13400 vs 675
th 7
omo o ph
e ‘ ; . ! R R T T
220 200 180 160 140 120 100 80 60 a0 20 0 pp
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IR spectrum of compound 6caf
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'H NMR of compound 6dba (400 MHz, DMSO-ds)

R P R LR
ghoNssdsrageasdeansazay geLsspaazsuse  =oasaw
xinjlang daxue varian inova-400 1H-4N Lt B o By e B e 1 il BB B B B B S-S B do d I T N RN e b
ADD-92-abulajiang in DMSO 2177‘7””7“777““7’\7'\7777% vlair‘nmm‘nwl)m‘o‘)«:wwn{ -—‘vaa‘e‘ca
expl  s2pul | \ { |
SPECIAL
date Jan 22 2016 temp .0
s01v M; gain 20 2 fi
file exp spin 20 (f r fii
ACQUISITION t 0.008 f rr \j s {
W 6000.2 pwio 10.800 J J i i A J J ) ) J
at 3.744 alfa 6.600
np aa928 FLAGS
fb 3000 il n
bs in n
d1 3.000 dp Yy
nt 20 hs nn
20 PROCESSING
TRANSMITTER o not used
H1 DISPLAY
sfrq 399.7241 sp -A485.7
tof A00.0 wp 8
tpwr 59 rfl 2
W 5.000 rfp 9.3
DECOUPLER rp «4
dn c13 1p 9.5
dof 0 PLOT
dm nnn - we 180
dmm (- 1 0
dpwr a5 vs 102
dmf 20056 th 5
nm ph
|
/L
el L o
2 1 -0 ppm
13
C NMR of compound 6dba(400 MHz, DMSO-ds
B e e e S
pessKEsanssessunsessoNsn o GgzTsnaspes  sw
xinjlang daxue varian inova-400 13C-aN B B e e A R bt g ~ 9
ADD=92-abulajiang in DMSO ’,:E:;gﬁg::;ggg:ggﬁg:EE;E;é 2GRS TRERS S8
oxpz szpul R L UL 137177 LU 2
SAMPLE SPECIAL
date Feb 29 2016 temp not used
solvent DMSO  gain a0
e exp  spin 20
ACQUISITION st 0.008
5w 25000.0 pw90 10.800
at 1.199 ailfa 20.000 .
np 59968 FLAGS
b 14000 1 n
bs 16 in n
d1 2.000 dp y
nt 12000 hs nn
t 12000 PROCESSING
TRANSMITTER b 1.
c13 fn not used
sfrq 100,525 DISPLAY
tof 1500.0 sp ~1539.4
tpwr 56 wp 20999.2
5.000 rf1 5530.5
DECOUPLER rfp 3990.4
i H1 w 116.7
dof 400.0 p -216.4
dm yyy PLOT
dmm W we 180
dpwr 42  sc
dmf 13400 vs 1165
th 10
wph
1‘\
|
‘ |
‘ ‘ |
‘
| [ ‘ |
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et ‘
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IR spectrum of compound 6dba
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1
H NMR of compound 6dbb (400 MHz, DMSO-ds
SR TomNRNT M DOy
RGOS RaNnSE5288
xinjiang daxue varian inova=-400 1H-AN ol e Ay B e Bl S S AHO R 64
ADD-105-abulajiang in DMSO Eaim-:a‘:mDTNIs‘N‘NNNN‘N
expl s2pul ! L LLL
SPECTAL
date Mar 1 2016 temp not used
solvent gain 20
spin 20 ¢
ACQUISITION hst .008 !
sw 6000.2 pwi0 10.800
at 2.740 aifa 6.600
np 24928 FLAGS
fh 3000 11 n
bs in n
d1 3.000 dp %
nt 20 hs
ot 20 PROCESSING
TRANSMITTER n not used
tn DISPLAY
sfrq 399.741 sp -485.5
tof 400.0 wp 5365.3
tpwr i 591.3
W 5.000 rfp 0
DECOUPLER p 0.8
dn c13 1p -6.5
dof PLOT
dn nnn - we 180
dmm cl 86
dpwr a5 vs 104
dmf 20056  th 5

ADD-105 6dbb, 98%

)
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Jesaan
xinjlang daxue varian inova-400 13C-aN HIRITEIRR
ADD=105-abulajiang fn DMSO coseas
exp2  s2pul &
SAMPLE SPECIAL ~
date Mar 23 2016 temp 30.0
solvent DMSO  gain a0
file exp  spin 20
ACQUISITION hst 0.008
sw 25000.0 pwi0 10.800
at .199 ailfa 20.000
np 59968 FLAGS
iy 14000 1) n
bs 16 in n
a1 3.000 dp y
nt 2260 hs nn
ot 2260 PROCESSING
TRANSMITTER 1 1.00
n 13 fn not used
sfrq 100.525 DISPLAY
tof 1500.0 sp -1543.2
tpwr 56 wp 24999.2
pw 5.000 rf1 5534
DECOUPLER rfp 39904
dn H1 rp 133.7
dof 400.0 1p -272.9
dm Yy pLOT
dmm W owe 180
dpwr 42 sc 0
dmf 18400 vs 528
th 10
nm ph
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IR spectrum of compound 6dbb
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'H NMR of compound 6dbc (400 MHz, DMSO-ds)

xinjiang daxue varian inova-400 1H-AN
ADD-106-abulajiang in DMSO

expl s2pul
SAMPLE SPECTAL
date Mar 1 2016 temp not used
solvent DMSO  gain 20
file exp spin 20
ACQUISITION hst 0.008
W 6000.2 pw9o0 10.800
at 3,744 alfa 6.600
np 21928 FLAGS
b 3000 11 n
bs in n
d1 3.000 dp
nt 20 hs n
20 PROCESSING
TRANSMITTER fi not used
1 DISPLAY
sfrq 399.741 sp -504.7
tof 400.0 wp 5374.8
tpwr rf1 591.3
5.000 rfp 0
DECOUPLER P =7.6
dr €13 1p 0.2
dof 0 PLOT
dm nnn - we 180
dimm sc 0
dpwr a5 vs 105
dmf 20056  th 5
nmo ph

ADD-106 6dbc, 70%

13C NMR of compound 6dbc(400 MHz,

xinjlang daxue varfan {nova-400 13C-aN
ADD=106-abulajlang fn DMSO

exp2  s52pul

SAMPLE SPECTAL
date Apr 11 2016 temp not used
solvent DMSO  gain a0

e exp spin 20
ACOUISITION st 0.008
w 25000.0 pwi0 10.800
at 1.199 aifa 20.000
np 59968 FLAGS
b 14000 11 n
bs 16 in n
d1 3.000 dp y
nt 2050 hs nn
t 2050 PROCESSING
TRANSMITTER b 1
tn €13 fn not used
sfrq 100.525 DISPLAY
tof 1500.0 sp =1537.1
tpwr 56 wp 24999.2
5.000 rf1 5528.3
DECOUPLER rfp 33904
H1 rp 128.6
dof 400.0 1p -238.4
dm yyy PLOT
dinm W we 180
dpwr a2 sc 0
dmf 13400 vs 960
th 10
nm o ph
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IR spectrum of compound 6dbc
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