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1. General remarks

Indole, 2-methylindole, 5-bromoindole and 1,2-dimethylindole were purchased from Energy
Chemical Company. Ethyl-indole-2-carboxylate, 2-phenylindole, 1-iododecane, 4-iodoanisole,
and 1-(fert-butyl)-4-ethynylbenzene were purchased from Alfa Aesar Chemical Company. 6-
Methylindole, 5-methoxyindole, 4-nitroindole, 1,3-cyclohexanedione, and 1,3-cyclopentanedione
were purchased from Accela ChemBio Co. Ltd. Benzyl chloride, dimedone, benzimidazole, and
formaldehyde dimethyl acetal (FDA, 98%) were purchased from Sinopharm Chemical Reagent Co.
Ltd. Pyruvic aldehyde, 5-methoxy-7-methylindole, 5-fluoro-2-methylindole, 7-ethyl-1H-indole, 4-
chloroindole, and 6-bromoindole were purchased from Adamas Reagent Co. Ltd. 6-Nitroindole, 5-
methylindole,  7-azaindole, 5-methoxy-1H-pyrrolo[3,2-b]pyridine,  3,4-(methylenedioxy)
phenylglyoxal hydrate, 5-bromo-2-thiopheneglyaxal hydrate, and 4-bromophenylglyoxal hydrate
were purchased from BePharm Co. Ltd. 2-Chlorobenzaldehyde, iodoethane, sodium azide, and
1-ethyl-2-phenylindole were purchased from Aladdin Industrial Corporation. 'H and '3C NMR
spectra were recorded on a Bruker AV-400. IR spectra were recorded on a FT-IR Bruker
(EQUINOX 55) using KBr technology. High-resolution mass spectra (HRMS) were obtained on
Briiker Compass Data Analysis 4.0.

2. Synthesis of N,V ’-dibenzylbenzimidazolium chloride (NHC)

NHC was synthesized according to a reported procedure.! 1-Benzyl-1H-benzimidazole (2.08 g,
10.0 mmol) was suspended in toluene (100 mL). Then, benzyl chloride (1.40 mL, 12.0 mmol) was
added and the mixture refluxed for 20 h. The solids were filtered and washed with Et,O to give
target compound as an white solid (1.90 g, 57%). mp: 210-211 °C. 'H NMR (400 MHz, DMSO,
25 °C): 6 =10.23 (s, 1H), 7.98 (dd, J, = 3.2 Hz, J, = 6.4 Hz, 2H), 7.64 (dd, J, = 3.2 Hz, J, = 6.4
Hz, 2H), 7.54 (d, J = 4.0 Hz, 4H), 7.45-7.38 (m, 6H), 5.81 ppm (s, 4H); '*C NMR (100 MHz,
DMSO, 25 °C): 6 = 143.4, 134.5, 131.5, 129.5, 129.2, 128.8, 127.2, 114.6, 50.5 ppm.

3. General procedure for the synthesis of HCP-NHC

HCP-NHC was synthesized according to a reported procedure.? NHC (2.01g, 6.0 mmol), benzene
(1.40 g, 18 mmol), formaldehyde dimethyl acetal (4.10 g, 54 mmol), FeCl; (8.75 g, 54 mmol) and

1,2-dichloroethane (40 mL) were used in this polymerization at 80 °C for 24 h.
4. Spectroscopic data of the obtained compounds

5,5-Dimethyl-2-(1-(2-methyl-1H-indol-3-yl)-2-0xo-2-phenylethylidene)cyclohexane-1,3-dione
(4a): Red solid; mp: 128-130 °C. 'H NMR (400 MHz, DMSO, 25 °C): § = 12.26 (s, 1H), 7.64 (s,
2H), 7.45 (d, J=4.0 Hz, 2H), 7.36 (t, J = 7.6 Hz, 1H), 7.27 (t, J= 7.6 Hz, 2H), 7.09-7.05 (m, 1H),

6.99 (t, J = 8.0 Hz, 1H), 2.62-2.49 (m, 4H), 2.34 (s, 3H), 1.05 ppm (s, 6H); '*C NMR (100 MHz,
S2



DMSO, 25 °C): 6 = 197.7, 194.6, 160.8, 157.7, 136.2, 135.8, 144.8, 132.5, 129.4, 128.4, 128.1,
127.2,126.2,122.4,121.1, 120.1, 111.7, 53.2, 51.7, 29.8, 28.2, 28.1, 14.7 ppm; IR (KBr) v =3339,
2957, 2927, 2870, 1735, 1670, 1601, 1448, 1334, 1243, 1178, 1023, 749, 695 cm™!; HRMS (ESI):
m/z: calcd for C,sHy3NNaO;: 408.1576 [M + Na]™; found: 408.1569.
5,5-Dimethyl-2-(2-0x0-2-phenyl-1-(2-phenyl-1H-indol-3-yl)ethylidene)cyclohexane-1,3-dione
(4b): Red solid; mp: 240-242 °C. 'H NMR (400 MHz, DMSO, 25 °C): 6 = 12.22 (s, 1H), 7.68 (d,
J=8.0 Hz, 2H), 7.54 (d, J = 2.0 Hz, 2H), 7.49-7.35 (m, 7H), 7.22 (d, /= 8.0 Hz, 1H), 7.16 (t, J =
8.0 Hz, 1H), 7.05 (t, J = 8.0 Hz, 1H), 2.58-2.50 (m, 2H), 2.43-2.40 (m, 1H), 2.09-2.00 (m, 1H),
1.02 (s, 3H), 0.89 ppm (s, 3H); *C NMR (100 MHz, DMSO, 25 °C): J = 198.3, 195.4, 154.5,
157.2, 144.7, 137.1, 136.6, 133.1, 132.2, 131.8, 129.5, 129.4, 129.0, 128.9, 128.4, 127.2, 123.1,
121.8, 120.5, 112.8, 109.3, 53.3, 52.5, 29.9, 28.9, 28.4 ppm; IR (KBr) v = 3248, 3061, 2956, 1734,
1663, 1447, 1321, 1241, 1026, 753, 698 cm!; HRMS (ESI): m/z: caled for C;,H,sNNaOs:
470.1732 [M + Na]*; found: 470.1727.
2-(1-(1H-Indol-3-yl)-2-0x0-2-phenylethylidene)-5,5-dimethylcyclohexane-1,3-dione (4¢): Red
solid; mp: 206-208 °C. 'H NMR (400 MHz, DMSO, 25 °C): 6 = 12.25 (s, 1H), 7.91 (s, 1H), 7.69
(t, J=4.0 Hz, 2H), 7.50-7.44 (m, 2H), 7.39 (t, J = 8.0 Hz, 2H), 7.19 (t, J = 8.0 Hz, 2H), 7.13 (t, J
= 8.0 Hz, 1H), 2.83 (s, 1H), 2.55-2.50 (m, 3H), 1.07 ppm (s, 6H); 3C NMR (100 MHz, DMSO,
25 °C): 0 = 198.0, 196.5, 195.8, 156.7, 137.7, 136.6, 136.4, 133.1, 129.1, 128.4, 127.0, 124.7,
123.3,122.1,122.0, 113.4, 111.3, 53.8, 52.3, 30.5, 28.8, 28.2 ppm; IR (KBr) v =3307, 2954, 2926,
1652, 1472, 1424, 1369, 1235, 1138, 1024, 1004, 749, 695 cm’'; HRMS (ESI): m/z: calcd for
C24H,1NNaO;: 394.1419 [M + Na]*; found: 394.1410.

Ethyl 3-(1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-2-oxo-2-phenylethyl)-1 H-indole-2-
carboxylate (4d): Red solid; mp: 178-179 °C. '"H NMR (400 MHz, CDCl;, 25 °C, TMS): 6 =
9.65 (s, 1H), 8.07 (t, J = 4.0 Hz, 2H), 7.91 (d, /= 8.0 Hz, 1H), 7.40 (t, /= 8.0 Hz, 1H), 7.30 (t, J =
7.6 Hz, 2H), 7.19 (d, J = 4.0 Hz, 2H), 7.15-7.09 (m, 1H), 4.29-4.18 (m, 2H), 2.71 (d, J = 16.0 Hz,
1H), 2.60-2.54 (m, 3H), 1.29 (t, J = 8.0 Hz, 3H), 1.13 (s, 3H), 1.09 ppm (s, 3H); '3C NMR (100
MHz, CDCl;, 25 °C): 6 = 198.4, 196.3, 194.4, 161.0, 154.9, 136.0, 135.4, 135.2, 133.1, 129.0,
128.4, 126.7, 126.2, 125.6, 123.0, 122.1, 112.9, 112.1, 61.33, 53.9, 53.4, 30.0, 28.7, 28.6, 14.2
ppm; IR (KBr) v = 3327, 2958, 1709, 1669, 1531, 1431, 1376, 1326, 1244, 1102, 749, 695 cm’!;
HRMS (ESI): m/z: calcd for C,;HpsNNaOs: 466.1630 [M + Na]*; found: 466.1623.
2-(1-(6-Methoxy-4-methyl-1H-indol-3-yl)-2-0x0-2-phenylethylidene)-5,5-
dimethylcyclohexane-1,3-dione (4e): Red solid; mp: 251-252 °C. 'H NMR (400 MHz, DMSO,
25 °C): 6 =12.17 (s, 1H), 7.67 (d, J = 8.0 Hz, 2H), 7.47 (t, J = 8.0 Hz, 1H), 7.40-7.37 (m, 2H),
7.20 (d, /= 8.0 Hz, 1H), 6.72 (dd, J, = 4.0 Hz, J, = 8.0 Hz, 1H), 3.63 (s, 3H), 2.55-2.50 (m, 4H),
2.30 (s, 3H), 1.07 ppm (s, 6H); *C NMR (100 MHz, DMSO, 25 °C): § = 197.8, 195.0, 157.6,
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155.0, 136.4, 132.5, 130.6, 128.5, 128.0, 127.1, 126.3, 112.3, 111.2, 103.5, 55.1, 29.8, 28.1, 14.8
ppm; IR (KBr) v = 3249, 2954, 1663, 1633, 1432, 1334, 1261, 1201, 1026, 1007, 811, 697 cm;
HRMS (ESI): m/z: calcd for CysHpsNNaOy: 438.1681 [M + Na]*; found: 438.1675.
2-(1-(2,5-Dimethyl-1H-indol-3-yl)-2-0x0-2-phenylethylidene)-5,5-dimethylcyclohexane-1,3-
dione (4f): Red solid; mp: 179-181 °C. 'H NMR (400 MHz, DMSO, 25 °C): 6 = 12.15 (s, 1H),
7.65 (d, J = 2.0 Hz, 2H), 7.47-7.44 (m, 1H), 7.37 (t, J = 8.0 Hz, 1H), 7.18 (d, J = 8.0 Hz, 1H),
7.04 (s, 1H), 6.90 (d, J = 8.0 Hz, 1H), 2.55-2.50 (m, 4H), 2.31 (s, 3H), 2.26 (s, 3H), 1.07 ppm (s,
6H); 13C NMR (100 MHz, DMSO, 25 °C): § = 197.9, 195.2, 158.3, 136.8, 134.5, 132.9, 130.7,
128.9, 128.5, 127.3, 127.0, 124.2, 120.7, 111.8, 53.5, 52.3, 30.3, 28.6, 21.9, 15.2 ppm; IR (KBr) v
= 3228, 2955, 2869, 1663, 1638, 1436, 1332, 1247, 1024, 1004, 759, 696 cm-'; HRMS (ESI): m/z:
caled for Co6H,sNNaOs: 422.1732 [M + Nal*; found: 422.1724.
2-(1-(5-Fluoro-2-methyl-1H-indol-3-yl)-2-0xo0-2-phenylethylidene)-5,5-dimethylcyclohexane-
1,3-dione (4g): Red solid; mp: 202-203 °C. 'H NMR (400 MHz, DMSO, 25 °C): § = 12.27 (s,
1H), 7.66 (d, J = 4.0 Hz, 2H), 7.47 (t, J = 7.6 Hz, 1H), 7.38 (t, J = 8.0 Hz, 2H), 7.30 (dd, J, = 4.0
Hz, J, = 8.0 Hz, 1H), 6.95-6.92 (m, 2H), 2.58 (s, 4H), 2.34 (s, 3H), 1.06 ppm (s, 6H); 3C NMR
(100 MHz, DMSO, 25 °C): ¢ = 197.0, 194.8, 159.6, 157.3, 136.4, 133.1, 132.8, 129.0, 128.5,
128.2, 127.4 (d, J=10.0 Hz), 113.15 (d, /= 5.0 Hz), 110.6, 110.3, 106.0, 105.7, 53.4, 30.2, 28.5,
15.1 ppm; °F NMR (377 MHz, DMSO, 25 °C): § = -121.4 ppm (s, 1F); IR (KBr) v = 2956, 2871,
1660, 1441, 1334, 1251, 1183, 1025, 1006 cm'; HRMS (ESI) m/z: caled for C,sHp,FNNaOs:
426.1481 [M + Na]*; found: 426.1484.
5,5-Dimethyl-2-(1-(1-methyl-2-phenyl-1H-indol-3-yl)-2-0xo-2-phenylethylidene)cyclohexane-
1,3-dione (4h): Red solid; mp: 113-115 °C. 'H NMR (400 MHz, DMSO, 25 °C): 6 =7.60 (d, J =
4.0 Hz, 2H), 7.54 (d, J = 8.0 Hz, 1H), 7.50-7.43 (m, 4H), 7.35 (t, J = 8.0 Hz, 2H), 7.29-7.23 (m,
4H), 7.12 (d, J = 7.6 Hz, 1H), 3.52 (s, 3H), 2.55-2.46 (m, 2H), 2.31-2.24 (m, 1H), 2.03-1.98 (m,
1H), 0.98 (s, 3H), 0.81 ppm (s, 3H); 3C NMR (100 MHz, DMSO, 25 °C): 6 = 197.8, 195.9, 194.5,
156.8, 145.7, 138.0, 136.5, 133.1, 131.4, 130.5, 129.6, 128.9, 128.8, 128.3, 126.1, 123.2, 122.2,
120.6, 111.7, 110.1, 53.4, 52.4, 31.8, 29.8, 28.8, 28.4 ppm; IR (KBr) v = 3058, 2954, 2870, 1734,
1666, 1466, 1394, 1367, 1249, 1056, 1028, 749, 699 cm’'; HRMS (ESI): m/z: caled for
C;31H7NNaO;: 484.1889 [M + Na]*; found: 484.1891.
2-(1-(1-Ethyl-2-phenyl-1H-indol-3-yl)-2-ox0-2-phenylethylidene)-5,5-dimethylcyclohexane-
1,3-dione (4i): Red solid; mp: 167-168 °C. 'H NMR (400 MHz, DMSO, 25 °C): § = 7.60 (t, J =
8.0 Hz, 3H), 7.49 (t, J= 7.6 Hz, 1H), 7.34-7.33 (m, 3H), 7.37 (t, J = 8.0 Hz, 2H), 7.26-7.22 (m,
4H), 7.11 (t, J = 8.0 Hz, 1H), 4.06-3.98 (m, 2H), 2.59-2.46 (m, 2H), 2.29-2.25 (m, 1H), 2.04 (s,
1H), 1.08 (t, J = 8.0 Hz, 3H), 0.98 (s, 3H), 0.78 (s, 3H) ppm; '*C NMR (100 MHz, DMSO, 25 °C):
0=197.7,196.0, 194.7, 156.7, 145.1, 136.7, 136.4, 133.1, 131.2, 130.6, 129.7, 129.0, 128.9, 128.3,
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126.3, 123.3, 122.2, 120.8, 111.8, 111.5, 53.4, 52.3, 39.3, 29.7, 28.8, 28.3, 15.3 ppm; IR (KBr) v=
3445, 3059, 2956, 1734, 1665, 1462, 1407, 1356, 1232, 1055, 1027, 761, 699 cm''; HRMS (ESI):
m/z: calcd for C3,H,0NO;5: 498.2045 [M + Na]*; found: 498.2040.
2-(1-(4-Ethyl-1H-indol-3-yl)-2-0x0-2-phenylethylidene)-5,5-dimethylcyclohexane-1,3-dione
(4j): Red solid; mp: 123-125 °C. 'H NMR (400 MHz, DMSO, 25 °C): § = 12.27 (s, 1H), 7.86 (s,
1H), 7.70 (d, J= 8.0 Hz, 2H), 7.48 (t, /= 8.0 Hz, 1H), 7.38 (t, J= 7.6 Hz, 2H), 7.07-7.04 (m, 2H),
7.10-7.03 (m, 1H), 2.84 (quint, J = 8.0 Hz, 2H), 2.58-2.50 (m, 4H), 1.23 (t, /= 8.0 Hz, 3H), 1.07
ppm (s, 6H); 3C NMR (100 MHz, DMSO, 25 °C): d = 194.8, 156.6, 136.4, 135.9, 133.1, 129.1,
129.0, 128.4, 127.2, 124.7, 122.2, 119.8, 111.6, 53.8, 52.3, 30.5, 28.6, 23.9, 15.0 ppm; IR (KBr) v
=3162, 3102, 2959, 2873, 1657, 1488, 1427, 1368, 1229, 1144, 1052, 1026, 1005, 752, 698 cm!;
HRMS (ESI): m/z: calcd for Cp¢HpsNNaOj: 422.1732 [M + Na]*; found: 422.1728.
5,5-Dimethyl-2-(1-(5-methyl-1H-indol-3-yl)-2-oxo-2-phenylethylidene)cyclohexane-1,3-dione
(4Kk): Red solid; mp: 212-213 °C. 'H NMR (400 MHz, CDCl;, 25 °C, TMS): § = 9.98 (s, 1H),
7.73 (d, J = 8.0 Hz, 2H), 7.38 (t, J = 6.8 Hz, 1H), 7.30-7.25 (m, 3H), 6.94 (d, J = 8.0 Hz, 1H),
6.90-6.86 (m, 2H), 2.68 (d, J = 16.0 Hz, 2H), 2.49 (s, 2H), 2.37 (s, 3H), 1.15 ppm (d, J = 8.0 Hz,
6H); '3C NMR (100 MHz, CDCls, 25 °C): § = 197.6, 196.6, 195.7, 159.0, 136.9, 136.5, 135.7,
132.7, 131.8, 128.6, 128.4, 125.4, 125.2, 124.2, 122.3, 112.7, 112.4, 54.1, 52.5, 30.4, 28.7, 21.9
ppm; IR (KBr) v = 3296, 2956, 1734, 1648, 1421, 1366, 1238, 1139, 802, 694 cm'; HRMS (ESI):
m/z: calcd for C,sH3NNaOs: 408.1576 [M + Na]*; found: 408.1577.
2-(1-(5-Methoxy-1H-indol-3-yl)-2-oxo0-2-phenylethylidene)-5,5-dimethylcyclohexane-1,3-
dione (41): Red solid; mp: 145-147 °C. '"H NMR (400 MHz, CDCl;, 25 °C, TMS): 6 = 10.08 (s,
1H), 7.75 (d, J = 8.0 Hz, 2H), 7.42-7.38 (m, 2H), 7.31-7.28 (m, 2H), 6.95 (d, J = 8.0 Hz, 1H),
6.70 (d, J = 12.0 Hz, 1H), 6.52 (s, 1H), 3.73 (s, 3H), 2.67 (s, 2H), 2.49 (s, 2H), 1.14 ppm (s, 6H);
13C NMR (100 MHz, CDCl;, 25 °C): 6 = 197.7, 196.4, 195.9, 159.0, 155.9, 137.5, 136.5, 132.8,
132.1, 128.6, 128.3, 125.1, 113.7, 112.9, 112.7, 105.4, 55.6, 54.1, 52.4, 30.3, 28.7 ppm; IR (KBr)
v = 3305, 2955, 1735, 1663, 1633, 1466, 1367, 1247, 1204, 1140, 1039, 803, 695 cm-'; HRMS
(ESI): m/z: caled for C,sH,3NNaOy: 424.1525 [M + Nal*; found: 424.1517.
2-(1-(5-Fluoro-1H-indol-3-yl)-2-0xo0-2-phenylethylidene)-5,5-dimethylcyclohexane-1,3-dione
(4m): Red solid; mp: 120-122 °C. '"H NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 10.99 (d, J =
12.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 2H), 7.56 (s, 1H), 7.41 (t, J = 7.6 Hz, 1H), 7.30 (t, /= 8.0 Hz,
2H), 7.09-7.06 (m, 1H), 6.910-6.86 (m, 1H), 2.70 (s, 2H), 2.51 (s, 2H), 1.15 ppm (s, 6H); 13C
NMR (100 MHz, CDCl;, 25 °C): 6 =197.9, 196.9, 195.7, 161.3, 158.9, 158.1, 137.4, 136.2, 133.0,
128.7, 128.3, 122.7 (d, J = 11.0 Hz), 120.5, 112.0, 110.7 (d, J = 24.0 Hz), 99.4, 99.1, 54.2, 52.6,
30.4, 28.6 ppm. '°F NMR (377 MHz, CDCl;, 25 °C): 6 = -118.4 ppm (sext, J = 6.4 Hz, 1F); IR
(KBr) v = 3301, 3067, 2960, 1732, 1671, 1622, 1524, 1450, 1375, 1242, 1141, 1043, 955, 844,
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694 cm'; HRMS (ESI): m/z: caled for Cp4H,0FNNaOs: 412.1325 [M + Na]*; found: 412.1320.
2-(1-(6-Methoxy-4-methyl-1H-indol-3-yl)-2-0x0-2-phenylethylidene)-5,5-
dimethylcyclohexane-1,3-dione (4n): Red solid; mp: 125-126 °C. 'H NMR (400 MHz, CDCl;,
25 °C, TMS): 6 = 10.04 (s, 1H), 7.70 (d, J = 8.0 Hz, 2H), 7.37 (t, /= 8.0 Hz, 1H), 7.27 (t, J = 8.0
Hz, 3H), 6.58 (s, 1H), 6.36 (s, 1H), 3.75 (s, 3H), 2.71-2.60 (m, 2H), 2.50 (s, 2H), 2.12 (s, 3H),
1.15 ppm (d, /= 8.0 Hz, 6H); 3C NMR (100 MHz, CDCls, 25 °C): 6 = 197.3, 196.8, 195.4, 159.4,
156.0, 136.9, 136.4, 132.7, 132.0, 128.6, 128.3, 125.1, 124.4, 123.8, 113.7, 113.1, 102.8, 55.6,
54.1, 52.4, 30.4, 28.5, 16.2 ppm; IR (KBr) v = 3297, 2953, 1732, 1664, 1640, 1465, 1427, 1366,
1211, 1136, 1047, 844, 800, 697 cm™'; HRMS (ESI): m/z: calcd for CrsHysNNaOy: 438.1681 [M +
Na]*; found: 438.1676.
5,5-Dimethyl-2-(1-(6-nitro-1H-indol-3-yl)-2-0x0-2-phenylethylidene)cyclohexane-1,3-dione
(40): Red solid; mp: 125-126 °C. 'H NMR (400 MHz, CDCl;, 25 °C, TMS): 6 = 10.39 (s, 1H),
8.00-7.94 (m, 2H), 7.90 (d, J = 3.2 Hz, 1H), 7.76 (d, J = 8.0 Hz, 2H), 7.43 (t, J = 8.0 Hz, 1H),
7.32 (t,J = 8.0 Hz, 2H), 7.27 (d, J = 2.0 Hz, 1H), 2.76 (s, 2H), 2.60 (s, 2H), 1.18 ppm (s, 6H); '3C
NMR (100 MHz, CDCl;, 25 °C): 6 = 198.2, 197.2, 195.6, 156.4, 143.6, 138.4, 135.6, 133.4, 128.8,
128.4,121.4,117.0, 111.4, 109.2, 54.3, 53.8, 31.0, 30.4, 28.6 cm™'; IR (KBr) v = 3329, 2958, 2929,
1734, 1664, 1512, 1448, 1339, 1241, 1115, 1044, 699 cm’'; HRMS (ESI): m/z: calcd for
Cy4HoNoNaOs: 439.1270 [M + Na]*; found: 439.1259.
2-(1-(4-Hydroxy-1H-indol-3-yl)-2-0x0-2-phenylethylidene)-5,5-dimethylcyclohexane-1,3-
dione (4p): Red solid; mp: 147-149 °C. 'H NMR (400 MHz, DMSO, 25 °C): 6 = 11.74 (s, 1H),
9.80 (s, 1H), 7.80 (d, J = 8.0 Hz, 2H), 7.48 (t, /= 7.6 Hz, 1H), 7.40 (t, J = 8.0 Hz, 2H), 7.29 (d, J
=4.0 Hz, 1H), 7.00 (t, /= 8.0 Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.52 (d, J = 8.0 Hz, 1H), 2.72 (s,
1H), 2.43 (s, 3H), 1.11 ppm (s, 6H); 3C NMR (100 MHz, DMSO, 25 °C): 6 = 197.0, 195.5, 156.1,
151.8, 139.7, 136.1, 133.0, 131.3, 129.0, 128.5, 124.5, 113.6, 107.3, 104.4, 53.1, 52.5, 30.2, 28.9
ppm; IR (KBr) v = 3301, 2954, 2871, 1658, 1594, 1526, 1494, 1451, 1426, 1307, 1241, 1130,
1024, 782, 744, 700 cm™'; HRMS (ESI): m/z: caled for C,4H,;NNaOy: 410.1368 [M + Na]*; found:
410.1362.

2-(1-(5-Methoxy-1H-pyrrolo[3,2-b]pyridin-3-yl)-2-oxo0-2-phenylethylidene)-5,5-
dimethylcyclohexane-1,3-dione (4q): Red solid; mp: 122-124 °C. 'H NMR (400 MHz, CDCl;,
25 °C, TMS): 6 = 9.96 (s, 1H), 7.82 (d, J = 8.0 Hz, 2H), 7.45-7.41 (m, 2H), 7.32 (t, J = 7.6 Hz,
2H), 7.24 (d, J = 8.0 Hz, 1H), 6.43 (d, J = 8.0 Hz, 1H), 3.72 (s, 3H), 2.84-2.68 (m, 2H), 2.48 (s,
2H), 1.16-1.10 ppm (m, 6H); 3C NMR (100 MHz, CDCl;): 6 = 198.0, 197.5, 196.1, 160.5, 154.6,
139.2, 136.2, 134.3, 132.8, 129.9, 128.6, 125.9, 123.1, 111.3, 106.9, 54.3, 53.4, 53.0, 31.6, 30.4,
29.1 ppm; IR (KBr) v =3269, 2955, 2927, 2870, 1652, 1583, 1452, 1407, 1296, 1241, 1145, 1024,
938, 813, 694, 667, 582 cm™'; HRMS (ESI): m/z: caled for C4H,,N,NaQy: 425.1477 [M + Na]*;
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found: 425.1474.
2-(2-Cyclopropyl-1-(2-methyl-1H-indol-3-yl)-2-oxoethylidene)-5,5-dimethylcyclohexane-1,3-
dione (4r): Orange solid; mp: 123-125 °C. 'H NMR (400 MHz, DMSO, 25 °C): § = 12.22 (s, 1H),
7.35(d, J=8.0 Hz, 1H), 7.19 (d, /= 8.0 Hz, 1H), 7.13 (t, /= 8.0 Hz, 1H), 7.06 (t, /= 7.6 Hz, 1H),
2.55-2.50 (m, 4H), 2.27 (s, 3H), 2.01-1.93 (m, 1H), 1.05-0.98 (m, 8H), 0.86-0.81 ppm (m, 2H);
3C NMR (100 MHz, DMSO, 25 °C): § = 205.8, 195.3, 147.8, 136.2, 127.2, 122.8, 121.6, 120.3,
111.2, 109.4, 53.7, 52.4, 32.2, 30.1, 28.9, 14.8 ppm; IR (KBr) v = 3323, 2959, 2930, 1729, 1675,
1627, 1456, 1373, 1334, 1242, 1051, 1025, 746 cm’!'; HRMS (ESI): m/z: calcd for C,,H,3NNaOs:
372.1576 [M + Na]*; found: 372.1572.
5,5-Dimethyl-2-(1-(2-methyl-1H-indol-3-yl)-2-oxopropylidene)cyclohexane-1,3-dione (4s):
Red solid; mp: 147-149 °C. 'H NMR (400 MHz, DMSO, 25 °C): 6 = 12.29 (s, 1H), 7.38 (d, J =
8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H), 7.16 (t, J = 8.0 Hz, 1H), 7.07 (t, /= 7.6 Hz, 1H), 2.54-2.50
(m, 4H), 2.25 (s, 3H), 2.15 (s, 3H), 1.05 ppm (s, 3H); 3C NMR (100 MHz, DMSO, 25 °C): § =
203.2, 160.0, 148.2, 136.3, 128.7, 128.2, 126.7, 123.0, 122.0, 120.1, 112.2, 109.0, 56.3, 31.2, 30.2,
30.0, 28.6, 14.9 ppm; IR (KBr) v = 3298, 2961, 2922, 1720, 1673, 1603, 1460, 1261, 1197, 1023,
804, 749, 537 cm’!'; HRMS (ESI): m/z: caled for C,0H;NNaOs: 346.1419 [M + Na]*; found:
346.1412.

2-(2-(4-Bromophenyl)-1-(2-methyl-1H-indol-3-yl)-2-oxoethylidene)-5,5-
dimethylcyclohexane-1,3-dione (4t): Red solid; mp: 185-186 °C. 'H NMR (400 MHz, DMSO,
25 °C): 6 =12.34 (s, 1H), 7.57 (s, 4H), 7.31 (d, /= 8.0 Hz, 2H), 7.09 (t, J = 8.0 Hz, 1H), 7.01 (t,J
= 7.6 Hz, 1H), 2.60-2.50 (m, 4H), 2.34 (s, 3H), 1.06 ppm (s, 6H); 3C NMR (100 MHz, DMSO,
25 °C): 0 = 197.9, 1944, 193.7, 156.9, 156.8, 135.8, 135.3, 131.6, 129.9, 127.0, 126.5, 126.1,
122.5,121.5, 120.0, 111.7, 53.1, 51.5, 29.8, 28.0, 14.1 ppm; IR (KBr) v = 3180, 2955, 1667, 1639,
1585, 1439, 1332, 1243, 1174, 1005, 802, 751 cm'; HRMS (ESI): m/z: calcd for CysH,,BrNNaOs:
486.0681 [M + Na]*; found: 486.0672.
2-(2-(Benzo|d][1,3]dioxol-5-yl)-1-(2-methyl-1H-indol-3-yl)-2-oxoethylidene)-5,5-
dimethylcyclohexane-1,3-dione (4u): Red solid; mp: 126-128°C. 'H NMR (400 MHz, DMSO,
25 °C): 6 = 12.25 (s, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.16-7.06 (m, 4H), 6.99 (t, J = 7.6 Hz, 1H),
6.86 (t, J= 7.6 Hz, 1H), 6.04 (s, 2H), 2.50 (s, 4H), 2.32 (s, 3H), 1.05 ppm (s, 6H); *C NMR (100
MHz, DMSO, 25 °C): 6 = 195.0, 159.7, 151.6, 148.1, 136.1, 131.8, 128.3, 127.9, 126.4, 125.0,
123.3, 122.4, 121.0, 112.0, 108.1, 108.0, 101.8, 53.7, 52.6, 30.1, 29.0, 28.4, 14.8 ppm; IR (KBr) v
= 3274, 2955, 2924, 1736, 1702, 1615, 1544, 1458, 1423, 1331, 1226, 1103, 1044, 981, 746 cm™;
HRMS (ESI): m/z: calcd for C,sH3NNaOs: 452.1474 [M + Na]*; found: 452.1470.
2-(2-(Benzofuran-2-yl)-1-(2-methyl-1H-indol-3-yl)-2-oxoethylidene)-5,5-
dimethylcyclohexane-1,3-dione (4v): Red solid; mp: 128-130°C. '"H NMR (400 MHz, DMSO,
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25 °C): 6 =12.38 (s, IH), 7.71 (d, J = 8.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.49-7.46 (m, 1H),
7.34-7.28 (m, 3H), 7.22-7.15 (m, 1H), 7.09 (t, J = 8.0 Hz, 1H), 6.99 (t, J = 8.0 Hz, 1H), 2.62 (s,
2H), 2.52-2.50 (m, 2H), 2.35 (s, 3H), 1.07 ppm (s, 6H); 13C NMR (100 MHz, DMSO, 25 °C): 6 =
198.7, 194.8, 185.5, 155.1, 152.8, 136.3, 128.6, 127.2, 127.0, 124.5, 124.0, 123.1, 122.1, 120.4,
113.0, 112.6, 112.3, 53.6, 52.3, 52.2, 30.2, 29.5, 28.5, 15.2 ppm; IR (KBr) v = 2955, 2923, 2853,
1661, 1556, 1444, 1332, 1240, 1022, 1006, 816, 750 cm’'; HRMS (ESI): m/z: caled for
C,7H;3NNaO,: 448.1525 [M + Na]*: found: 448.1522.
2-(2-(5-Bromothiophen-2-yl)-1-(2-methyl-1H-indol-3-yl)-2-oxoethylidene)-5,5-
dimethylcyclohexane-1,3-dione (4w): Red solid; mp: 123-125 °C. 'H NMR (400 MHz, DMSO,
25 °C): 0 = 12.39 (s, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.19 (d, J = 4.0 Hz, 2H), 7.13-7.10 (m, 2H),
7.02 (t, J = 8.0 Hz, 1H), 2.61-2.58 (m, 2H), 2.52-2.50 (m, 2H), 2.31 (s, 3H), 1.05 ppm (s, 6H);
3C NMR (100 MHz, CDCl;, 25 °C): 6 = 198.7, 183.6, 156.5, 149.2, 145.2, 143.9, 136.0, 132.4,
131.2, 128.0, 126.5, 123.6, 122.6, 120.9, 111.9, 53.7, 52.7, 30.1, 29.1, 28.2, 14.7 ppm; IR (KBr) v
= 3284, 2964, 2927, 1663, 1432, 1330, 1248, 1104, 1025, 748, 694 cm'; HRMS (ESI): m/z: caled
for Cy3H,0BrNNaO3S: 492.0245 [M + Na]*; found: 492.0239.
2-(1-(2-Methyl-1H-indol-3-yl)-2-0x0-2-phenylethylidene)cycloheptane-1,3-dione  (4x): Red
solid; mp: 70-72°C. '"H NMR (400 MHz, CDCl;, 25 °C, TMS): 6 =8.73 (d, /= 12.0 Hz 1H), 7.83
(d, J=4.0 Hz, 2H), 7.41 (t, /= 8.0 Hz, 1H), 7.32-7.29 (m, 3H), 7.12-7.06 (m, 3H), 2.76-2.73 (m,
2H), 2.63-2.60 (m, 2H), 2.06-2.05 (m, 5H), 2.02-1.98 ppm (m, 2H); '3C NMR (100 MHz, CDCl;,
25 °C): 0 = 204.4, 200.0, 195.6, 151.1, 137.5, 136.2, 135.6, 135.3, 132.9, 128.7, 128.5, 126.2,
122.2,120.9, 119.0, 111.2, 107.2, 43.0, 41.7, 24.8, 24.2, 13.5 ppm; IR (KBr) v = 3336, 2930, 2864,
1665, 1596, 1453, 1251, 1130, 1044, 1009, 842, 747 cm’'; HRMS (ESI): m/z: caled for
Cy4H;NNaO;: 394.1419 [M + Na]*; found: 394.1414.
4,4-Dimethyl-2-(1-(2-methyl-1H-indol-3-yl)-2-0x0-2-phenylethylidene)cyclohexane-1,3-dione
(4y): Red solid (Z/E isomer mixture); mp: 127-129 °C. 'H NMR (400 MHz, DMSO, 25 °C): § =
12.21 (s, 1H), 7.66 (d, J = 4.0 Hz, 2H), 7.45 (t, J = 8.0 Hz, 1H), 7.37 (t, J = 8.0 Hz, 2H), 7.30 (t, J
= 8.0 Hz, 1H), 7.22 (s, 1H), 7.07 (t, J = 8.0 Hz, 1H), 6.99 (t, J = 8.0 Hz, 1H), 2.68 (t, J = 7.6 Hz,
1H), 2.58 (s, 1H), 2.35 (s, 3H), 1.89 (t, J= 7.6 Hz, 2H), 1.25-1.22 (m, 3H), 1.07 ppm (s, 3H); *C
NMR (100 MHz, CDCl;, 25 °C): 0 =202.7, 198.4, 195.5, 158.8, 146.8, 136.7, 136.3, 133.0, 128.9,
128.6, 126.7, 122.8, 121.8, 120.5, 112.1, 43.2, 42.1, 36.5, 35.1, 31.7, 31.3, 25.3, 25.0, 15.2 ppm;
IR (KBr) v = 3247,2955, 2924, 1649, 1486, 1440, 1332, 1251, 1101, 1132, 1005, 932, 798, 751
cm™'; HRMS (ESI): m/z: caled for CosH,3sNNaOs: 408.1576 [M + Na]*; found: 408.1578.
2-(1-(1H-Indol-3-yl)-2-ox0-2-phenylethylidene)-5,5-dimethylcyclohexane-1,3-dione (5a):
Yellow solid; mp: 92-93 °C. 'H NMR (400 MHz, DMSO, 25 °C): 6 = 10.90 (s, 1H), 10.64 (s, 1H),
7.77 (d, J=8.0 Hz, 2H), 7.49 (t,J= 7.6 Hz, 1H), 7.42 (q, J= 8.0 Hz, 3H), 7.18 (d, /= 8.0 Hz, 1H),
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6.91 (t, J = 8.0 Hz, 1H), 6.81 (t, J= 7.6 Hz, 1H), 5.81 (s, 1H), 2.30 (s, 3H), 2.24-1.99 (m, 4H),
0.83 ppm (s, 6H); 3C NMR (100 MHz, DMSO, 25 °C): § = 198.7, 196.1, 171.0, 138.3, 135.5,
133.3, 132.1, 129.0, 128.5, 127.8, 120.1, 119.8, 118.1, 114.8, 110.4, 109.0, 50.3, 43.3, 41.0, 32.3,
28.2, 12.5 ppm; IR (KBr) v = 3348, 3060, 2959, 2872, 2652, 1735, 1691, 1638, 1455, 1421, 1372,
1251, 1147, 1100, 1046, 1007, 930, 847, 786, 744, 693 cm'; HRMS (ESI) m/z: calcd for
CysHsNNaOj3: 410.1732 [M + Na]™; found: 410.1728.
3-Acetyl-2-(1H-indol-3-yl)-1-phenylpentane-1,4-dione (5b): Brown viscous liquid; 'H NMR
(400 MHz, CDCl;, TMS, 25 °C): 6 = 8.80 (s, 1H), 7.94 (d, J = 7.2 Hz, 2H), 7.73-7.01 (m, 1H),
7.36 (t,J="7.2 Hz, 1H), 7.27-7.23 (m, 3H), 7.14-7.12 (m, 2H), 7.01 (d, J=2.8 Hz, 1H), 5.67 (d, J
=11.2 Hz, 1H), 5.06 (d, J = 11.2 Hz, 1H), 2.28 (s, 3H), 1.86 ppm (s, 3H); '3C NMR (100 MHz,
CDCl;, 25 °C): 6 = 204.0, 202.3, 197.8, 136.5, 135.8, 133.0 128.7, 128.4, 125.7, 124.2, 122.5,
120.3,118.9, 111.7, 109.0, 70.2, 45.5, 31.5, 30.3 ppm; IR (KBr) v = 3398, 2934, 1725, 2696, 1597,
1355, 1264, 744, 691, 560, 504, 427 cm™'; HRMS (ESI): m/z: caled for C,HgNNaO;: 356.1263
[M + Na]*; found: 356.1257.
2-((2-Chlorophenyl)(2-methyl-1H-indol-3-yl)methylene)-5,5-dimethylcyclohexane-1,3-dione
(7a): Orange solid; mp: 179-180 °C. 'H NMR (400 MHz, DMSO, 25 °C): § = 12.06 (s, 1H),
7.38-7.29 (m, 5H), 7.01 (t, J = 8.0 Hz, 1H), 6.80 (t, J = 8.0 Hz, 1H), 6.41 (d, J = 8.0 Hz, 1H),
2.70-2.59 (m, 2H), 2.43 (d, J = 8.0 Hz, 2H), 2.19 (s, 3H), 1.09-1.01 ppm (m, 6H); '*C NMR (100
MHz, DMSO, 25 °C): ¢ = 180.6, 136.1, 130.1, 128.2, 127.2, 122.2, 121.3, 119.9, 115.8, 111.9,
54.1, 29.9, 29.4, 27.9, 14.5 ppm; IR (KBr) v = 3390, 2959, 2924, 2872, 2648, 1762, 1608, 1463,
1373, 1252, 1041, 909, 735 cm’!'; HRMS (ESI): m/z: calcd for CpyH,,CINNaO,: 414.1237 [M +
Na]*; found: 414.1231.

1-Denzyl-4-phenyl-1H-1,2,3-triazole (8a):3 White solid; mp: 128-130 °C. 'H NMR (400 MHz,
CDCl;, 25 °C, TMS): 0 =7.80 (d, J=4.0 Hz, 2H), 7.66 (s, 1H), 7.42-7.36 (m, 5H), 7.33-7.30 (m,
3H), 5.58 ppm (s, 2H); *C NMR (100 MHz, CDCls, 25 °C): 6 = 148.3, 134.7, 130.6, 129.2, 128.8,
128.2, 128.1, 125.7, 119.5, 54.3 ppm.

1-Benzyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (8b):* White solid; mp: 109-110 °C; 'H NMR
(400 MHz, CDCl;, 25 °C, TMS): 0 =7.75 (q, J = 4.0 Hz, 2H), 7.64 (s, 1H), 7.35 (s, 3H), 7.29 (d, J
= 4.0 Hz, 2H), 7.05 (d, J = 8.4 Hz, 2H), 5.53 ppm (s, 2H); *C NMR (100 MHz, CDCls, 25 °C): 6
=162.7 (d, J=246.0 Hz), 147.3, 134.7, 129.2, 128.8, 128.1, 127.45 (d, /= 9.0 Hz), 119.4, 115.8
(d, J=21.0 Hz), 54.2 ppm; '°F NMR (377 MHz, CDCl;, 25 °C): § = -113.5 ppm (heptet, J = 5.6
Hz, 1F).

1-Benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (8¢):* White solid; mp: 138-139 °C. 'H NMR
(400 MHz, CDCls, 25 °C, TMS): 6 = 7.71 (d, J = 8.0 Hz, 2H), 7.58 (s, 1H), 7.37-7.35 (m, 3H),
7.29-7.27 (m, 2H), 6.92 (d, J = 12.0 Hz, 2H), 5.52 (s, 2H), 3.80 ppm (s, 3H); 3C NMR (100 MHz,
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CDCls, 25 °C): 6 = 159.6, 148.1, 134.8, 129.1, 128.7, 128.0, 127.0, 123.3, 118.8, 114.2, 55.3, 54.2
ppm.

1-Benzyl-4-(4-(tert-butyl)phenyl)-1H-1,2,3-triazole (8d):* White solid; mp: 112-113 °C. 'H
NMR (400 MHz, CDCls, 25 °C, TMS): 6 = 7.72 (d, J = 8.0 Hz, 2H), 7.64 (s, 1H), 7.41 (d, /= 8.0
Hz, 2H), 7.35-7.34 (m, 3H), 7.28-7.26 (m, 2H), 5.52 (s, 2H), 1.23 ppm (s, 9H); '*C NMR (100
MHz, CDCls, 25 °C): 6 = 151.3, 148.2, 134.9, 129.1, 128.7, 128.0, 127.8, 125.8, 125.5, 119.4,
54.2,34.7,31.3 ppm.

1-Benzyl-4-(4-ethylphenyl)-1H-1,2,3-triazole (8¢):> White solid; mp: 147-148 °C. '"H NMR
(400 MHz, CDCl;, 25 °C, TMS): 6 = 7.70 (d, J = 8.0 Hz, 2H), 7.63 (s, 1H), 7.35-7.33 (m, 3H),
7.28-7.26 (m, 2H), 7.21 (d, J = 8.0 Hz, 2H), 5.51 (s, 2H), 2.64 (q, J = 8.0 Hz, 2H), 1.23 ppm (t, J
= 8.0 Hz, 3H); 3C NMR (100 MHz, CDCls, 25 °C): 6 = 148.3, 144.4, 134.8, 129.1, 128.7, 128.3,
128.0, 125.7,119.3, 54.2, 28.7, 15.5 ppm.

1-Benzyl-4-(4-pentylphenyl)-1H-1,2,3-triazole (8f):> White solid; mp: 103-104 °C. 'H NMR
(400 MHz, CDCl;, 25 °C, TMS): 6 = 7.70 (d, J = 8.0 Hz, 2H), 7.62 (s, 1H), 7.37-7.35 (m, 3H),
7.29-7.27 (m, 2H), 7.20 (d, J = 8.0 Hz, 2H), 5.53 (s, 2H), 2.60 (t, / = 8.0 Hz, 2H), 1.61 (quint, J =
8.0 Hz, 2H), 1.35-1.26 (m, 4H), 0.88 ppm (t, J = 8.0 Hz, 3H); '*C NMR (100 MHz, CDCl;, 25
°C): 6 =148.3, 143.1, 134.8, 129.1, 128.9, 128.7, 128.0, 125.6, 119.3, 54.2, 35.7, 31.5, 31.1, 22.6,
14.1 ppm.

1-Benzyl-4-(4-propylphenyl)-1H-1,2,3-triazole (8g):® White solid; mp: 113-115 °C. '"H NMR
(400 MHz, CDCl;, 25 °C, TMS): 6 = 7.70 (d, J = 8.0 Hz, 2H), 7.62 (s, 1H), 7.38-7.34 (m, 3H),
7.29-7.27 (m, 2H), 7.20 (d, J = 8.0 Hz, 2H), 5.54 (s, 2H), 2.59 (d, J = 7.6 Hz, 2H), 1.68-1.59 (m,
2H), 0.93 ppm (t, J = 8.0 Hz, 3H); '3C NMR (100 MHz, CDCls, 25 °C): d = 148.3, 142.9, 134.8,
129.1, 128.9, 128.7, 128.0, 125.6, 119.2, 54.2, 37.8, 24.5, 13.8 ppm.
1-Phenethyl-4-phenyl-1H-1,2,3-triazole (8h):® White solid; mp: 124-125 °C. 'H NMR (400
MHz, CDCl;, 25 °C, TMS): ¢ = 7.77-7.75 (m, 2H), 7.47 (s, 1H), 7.38 (t, J = 8.0 Hz, 2H), 7.31—
7.21 (m, 4H), 7.10 (d, J = 4.0 Hz, 2H), 4.59 (t, /= 7.6 Hz, 2H), 3.21 ppm (t, J = 8.0 Hz, 2H); '3C
NMR (100 MHz, CDCl;, 25 °C): 6 = 147.5, 137.1, 130.7, 128.9, 128.8, 128.1, 127.1, 125.7, 120.0,
51.7, 36.8 ppm.

1-Ethyl-4-phenyl-1H-1,2,3-triazole (8i):® White solid; mp: 55-57 °C. 'H NMR (400 MHz,
CDCls, 25 °C, TMS): 6 = 7.83-7.81 (m, 2H), 7.76 (s, 1H), 7.41 (t, J= 8.0 Hz, 2H), 7.32 (m, 1H),
4.43 (q, J = 8.0 Hz, 2H), 1.58 ppm (t, J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCls, 25 °C): § =
147.8, 130.8, 128.8, 128.1, 125.7, 119.0, 45.4, 15.5 ppm.
1-Ethyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (8j):* White solid; mp: 114-115 °C. '"H NMR (400
MHz, CDCls, 25 °C, TMS): 6 = 7.81-7.77 (m, 2H), 7.74 (s, 1H), 7.10 (t, J = 8.0 Hz, 2H), 4.44 (q,
J = 8.0 Hz, 2H), 1.58 ppm (t, J = 7.6 Hz, 3H); 13C NMR (100 MHz, CDCl;, 25 °C): = 163.8,
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161.4, 146.9, 127.38 (d, J = 12.0 Hz), 118.8, 115.7 (d, J = 22.0 Hz), 45.4, 15.5 ppm. '°F NMR
(377 MHz, CDCl;, 25 °C): 6 =-113.8 ppm (heptet, J = 5.7 Hz, 1F).
4-Phenyl-1-propyl-1H-1,2,3-triazole (8k):” White solid; mp: 102-103 °C. 'H NMR (400 MHz,
CDCl3, 25 °C, TMS): 6 = 7.83 (d, J= 8.0 Hz, 2H), 7.75 (s, 1H), 7.41 (t, J = 8.0 Hz, 2H), 7.31 (t, J
— 8.0 Hz, 1H), 4.36 (t, J = 8.0 Hz, 2H), 1.94-1.90 (m, 2H), 1.33-1.25 (m, 14H), 0.87 ppm (t, J =
8.0 Hz, 3H); *C NMR (100 MHz, CDCls, 25 °C): 6 = 147.7, 130.8, 128.8, 128.0, 125.7, 119.5,
50.4,31.9,30.4, 29.5,29.4,29.3, 29.0, 26.5, 22.7, 14.1 ppm.
4-((4-Phenyl-1H-1,2,3-triazol-1-yl)methyl)benzoic acid (81):® White solid; mp: 114-116 °C. 'H
NMR (400 MHz, DMSO, 25 °C): § = 8.66 (s, 1H), 7.96 (d, J = 8.0 Hz, 2H), 7.86 (d, J = 8.0 Hz,
2H), 7.46-7.42 (m, 4H), 7.34-7.31 (m, 1H), 5.75 ppm (s, 2H); 3C NMR (100 MHz, DMSO, 25
°C): 0=167.5,147.2,141.1, 131.2, 131.0, 130.3, 129.4, 128.4, 125.7, 122.3, 53.1 ppm.
1-(4-Nitrobenzyl)-4-phenyl-1H-1,2,3-triazole (8m):® White solid; mp: 140-141 °C. 'H NMR
(400 MHz, CDCls, 25 °C, TMS): 6 = 8.20 (d, J = 8.0 Hz, 2H), 7.80 (d, J = 8.0 Hz, 3H), 7.43-7.39
(m, 4H), 7.35-7.31 (m, 1H), 5.68 ppm (s, 2H); *C NMR (100 MHz, CDCls, 25 °C): 6 = 148.7,
148.1, 141.8, 130.1, 128.9, 128.6, 128.5, 125.8, 124.3, 119.9, 53.2 ppm.
1-Benzyl-4-(phenoxymethyl)-1H-1,2,3-triazole (8n):3 White solid; mp: 102-104 °C. 'H NMR
(400 MHz, CDCls, 25 °C, TMS): d = 7.52 (s, 2H), 7.37-7.33 (m, 3H), 7.28-7.24 (m, 4H), 6.96—
6.93 (m, 3H), 5.50 (s, 2H), 5.16 ppm (s, 2H); *C NMR (100 MHz, CDCls, 25 °C): = 158.2,
144.7,134.5, 129.6, 129.2, 128.8, 128.1, 122.7, 121.3, 114.8, 62.1, 54.2 ppm.
1-Hexyl-4-phenyl-1H-1,2,3-triazole (80):* White solid; mp: 63-64 °C. 'H NMR (400 MHz,
CDCls, 25 °C, TMS): § = 7.84-7.82 (m, 2H), 7.75 (s, 1H), 7.41 (t, J = 8.0 Hz, 2H), 7.32 (t, J = 8.0
Hz, 1H), 4.37 (t, J = 8.0 Hz, 2H), 1.96-1.89 (m, 2H), 1.36-1.29 (m, 6H), 0.88 ppm (t, J = 8.0 Hz,
3H); 3C NMR (100 MHz, CDCls, 25 °C): 6 = 147.7, 130.8, 128.8, 128.1, 125.7, 119.5, 50.4, 31.2,
30.3,26.2,22.4,13.9 ppm.

1,4-Diphenylbuta-1,3-diyne (9a):> White solid; mp: 83-85 °C. 'H NMR (400 MHz, CDCl;, 25
°C, TMS): § = 7.51-7.52 (m, SH), 7.33-7.31 ppm (m, SH); 13C NMR (100 MHz, CDCl, 25 °C): 6
=132.6,129.3, 128.5, 121.9, 81.7, 74.1 ppm.

1-(4-Methoxyphenyl)-1H-indole (10a):* White solid; mp: 70-72 °C. 'H NMR (400 MHz, CDCl;,
25°C, TMS): d = 7.68 (d, J = 8.0 Hz, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.28
(d, J=4.0 Hz, 1H), 7.22-7.13 (m, 2H), 7.03 (d, J = 8.0 Hz, 2H), 6.65 (d, J = 4.0 Hz, 1H), 3.87
ppm (d, 3H); *C NMR (100 MHz, CDCls, 25 °C): 6 = 158.3, 138.2, 136.3, 132.9, 129.0, 128.3,
126.0,122.2,121.0, 120.1, 114.7, 110.4, 102.9, 55.6 ppm.
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5. 'TH NMR and 3C NMR spectra
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Parameter Value
1 Title 20150319-
JiaZF-102#
2 Origin Bruker
BioSpin
GmbH
3 Ovwner nmrsu
4 Solvent DMSO
5 Temperature 296.0
6 Pulse zg30
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
" 9 Pulse Width 8.9200
I 10 Acquisition  3.4079
‘ Time
[ ‘I 11 Acquisition  2015-03-19T
| f ||, Date 12:29:00
| I 12 Modification 2015-03-19T
I Date 12:20:12
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o oow% o o
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Ph 1 Title 20150323
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N
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L~p|-, 3 Ovwner nmrsu
4 Solvent DMSO
5 Temperature 297.8
6 Pulse zgpgdD
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition ~ 2015-03-23T1
Date 8:58:00
12 Modification  2015-03-23T1
Date 8:58:59
1
1 !
|
1
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Parameter Value
1 Tide 20150410-
JiaZF-132#
2 Origin Bruker
BioSpin GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 2948
6 Pulse zgd
Sequence
7 Number of 8
Scans
8 Relaxation L0000
Delay
9 Pulse Width  8.9200
10 Acquisition 34079
Time
{ |'f I Acquisition  2015-04-10T20:
I J J{“‘ ” Date 23:00
J I 12 Modification ~ 2015-04-10T20:
Date 23:50
|
I
1
A J
7 e pihd '
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Parameter Value
1 Title 20150410~
JiaZF-132%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5§ Temperature 2952
6 Pulse zgpzd0
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-04-10T
Date 20:31:00
i 12 Modification  2015-04-10T
Date 20:31:52

T 1 T T 1 T T T T T T T T T
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1 (ppm)
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Parameter Value
1 Title 20150415
JiaZF-137#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 297.7
6 Pulse zg30
" I Sequence
J f} | |7 Numberof 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-04-15T
Date 20:48:00
| 12 Modification  2015-04-15T
Date 20:49:30
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Parameter Value
1 Title 20150415~
JiaZF-137#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 297.8
6 Pulse zgpg30
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-04-15T
Date 20:48:00
12 Modification 2015-04-15T
Date 20:48:05
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
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Parameter Value
1 Title 20150402~
JiaZF-126%#
|2 Origin Bruker
BioSpin
GmbH
|2 Owner nmrsu
|4 Solvent DMSO
5 Temperature 2941
|6 Pulse 2230
Sequence
|7 Number of 8
Scans
|8 Relaxation 10000
Delay

| |9 Pulse Width  8.9200
‘ | 10 Acquisition  3.4079

| Time
i . |11 Acguisition  2015-04-03T
| Date 16:05:00

| ‘ | 12 Modification  2015-04-03T

/ If // Date 16:05:37
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Parameter Value
1 Title 20150623
JiaZF-126#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMsO0
5§ Temperature 295.7
6 Pulse 2gpgd0
Sequence
7 Number of 200
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-06-23T
I Date 18:16:00
12 Modification  2015-06-23T
Date 18:16:44
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Parameter Value
1 Title 20150420~
JiaZF-147#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 298.1
6 Pulse 2g30
Sequence
7 Number of 8
| Scans
| 8 Relaation  1.0000
Delay
II 9 Pulse Width 8.9200
I 10 Acquisition ~ 3.4079
Time
1 Acguisition  2015-04-21T
Date 02: 00
12 Modification  2015-04-21T
Date 02:42:35
L T o P Y .
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Parameter Value
1 Title 20150420~
JiaZF-147%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent cbc
5 Temperature 298.3
6 Pulse 2gpga0
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
| |9 Pulse Width 10.0000
10 Acquisition 11534
Time
11 Acguisition  2015-04-21T
Date 02:50:00
12 Modification 2015-04-21T
Date 02:50:35

140

T
00 90 80
£l (ppm)

0 0 -1

T T T
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S16




= @ WO~ NO DT 0PN O o n oo ~
£ AR EEEE R o moam o
- L LI - . S ) - NN -
S ~¢
Parameter Value
1 Title 20150415
JiaZF-138%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMEO
5 Temperature 297.7
6 Pulse zg30
Sequence
7 Number of 8
Scans
8 Relaxarion 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
r 11 Acquisition  2015-04-15T
[ Date 21:00:00
f H_\,l I 12 Modification  2015-04-15T
Date 21:00:26
1
A
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Parameter Value
1 Title 20150415
JiaZF-138#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 297.8
6 Pulse zgpg30
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay

9 Pulse Width 10.0000
10 Acquisition  1.1534

Time

11 Acquisition = 2015-04-15T
Date 20:59:00

12 Modification 2015-04-15T
Date 20:59:01

T T 1 T T T T T 1 T T T T T
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1 (ppm)
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Parameter Value
1 Title 20150415
JiaZF-139#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent
5 Temperature
6 Pulse
Sequence
7 Number of 8
; Scans
8 Relaxation 1.0000
Delay
| 9 Pulse Width  8.9200
10 Acquisition  3.4079
/ i Jl e
J
11 Acquisition  2015-04-15T
Date 21:11:00
12 Modification  2015-04-15T
Date 21:11:13
T z T i
- m e m e < 2 @ -3
@ oo oo o -] o
e N e NS - < e w
T T T T T T T T T T T T T T T T T T
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£1 (ppm)
o m o - - - -
i DM O o Nt D o Do L e Al A
[T w 0 <N O Ot O~ o es R neme=
> o o MM MMM N N A AN A e mo~ O ~
- - T rrTr T T e v Mmoo
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Parameter Value
1 Title 20150415
JiaZF-139%
2 Origin Bruker
BioSpin
GmbH
3 Ovner nmrsu
4 Solvent DMSO
5 Temperature 287.8
6 Pulse
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-04-15T
Date 21:08:00
| 12 Modification 2015-04-15T
Date 21:09:47

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
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£1 (ppm)
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Parameter Value
|1 Title 20150416-
JiaZF-142#
|2 Origin Bruker
BioSpin
GmbH
|3 Owner nmrsu
4 Solvent DMSO
5 Temperature 298.5
|6 Pulse zg30
Sequence
|7 Number of 8
Scans
{ |8 Relaxation 1.0000
| | Delay
; elay
[ | 9 Pulse Width  8.9200
/ m] J | 10 Acquisition  3.4079
Time
| ‘n Acquisition ~ 2015-04-16T
Date 20:22:00
| 12 Modification 2015-04-16T
Date 20:22:13
, L
e
& e iy 3
o @ T = o~ - o
= -0 00y Lre o o
= - - N O - "o w
T T T T T T T T T T T T T T T T T
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Parameter Value
1 Title 20150416-
JiaZF-142#
2 Origin Bruker
BioSpin
GmbH
3 Ovwner nmrsu
4 Solvent DMSO
5 Temperature 298.7
6 Pulse zgpg30
Sequence
7 Number of 128
Scans
0 8 Relaxation 20000
! Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-04-16T
Date 20:30:00
12 Modification  2015-04-16T
Date 20:30:11
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
40 230 220 210 00 180 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -0 -20 -30 -4
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Parameter
Title

Origin

Owner
Solvent
Temperature
Pulse
Sequence
Number of
Scans
Relaxation
Delay

Pulse Width

10 Acquisition

Time

11 Acquisition

Value
20150612~
JiaZF-142%
Bruker
BioSpin
GmbH
nmrsu
DMSO
2947
zgflqn

64
1.5000

14.0000
0.5767

2015-06-12T

Date 17:18:00
12 Modification  2015-06-12T
Date 17:18:49
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
00 90 B0 TO &0 5 40 30 20 10 -0 -20 -3 -40 -50 -60 -70 -B0 -90 -110 -130 -130 -170 -190
£1 (ppm)
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Parameter Value
1 Title 20150415-
JiaZF-141#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMsSO
5§ Temperature 297.8
6 Pulse zgdl
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition ~ 3.4079
Time
11 Acquisition  2015-04-15T
Date 21:39:00
12 Modification  2015-04-15T
Date 21:39:41
f
o
o
o
T T T T T T T T T T T T
1.0 10.5 10.0 9.5 8.0 6.0 55 &0 45 40 35 3 0o
£1 (ppm)
~ Mom MM @ WM DM OO M SO MmO
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- - T T T T T T T o Mo~
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Parameter Value
1 Tite 20150415
JiaZF-141%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 297.9
6 Pulse zgpg30
Sequence
7 Number of 256
Scans
8§ Relaxation 2.0000
Delay
9 Pulse Width  10.0000
! 10 Acquisition ~ 1.1534
Time
11 Acquisition  2015-04-15T
Date 21:38:00
12 Modification 2015-04-15T
Date 21:38:15
|
I i |
' ) M ! !
| ]
|
[
| . l } - "

T T T T T T T 1 T T T T T T T 1 T T 1 T T T 1 T T T T T
40 230 220 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 A0 50 40 30 20 10 0 -0 -20 -30 -4
1 (ppm)
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Parameter Value
1 Title 20150415-
JiaZF-140#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMsSO
{ 5 Temperature 297.7
1 r [ { |6 Pulse zg30
J‘ { | Sequence
{ ‘ } 7 Number of 8
Scans

)

II |/ | {/ / Relaxation  1.0000
Delay
JI] ! [|] ] e
9 Pulse Width 8.9200
10 Acquisition  3.4079

Time
11 Acquisition  2015-04-15T
Date 21:22:00
12 Modification  2015-04-15T
Date 21:22:04
|
;o
Il
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— i i ivied
o wm T Mmoo n m oo o= @ ™o
s o *x.0'0 oo
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0
0 Parameter Value
Ph 1 Tide 20150415-
JiaZF-140#
Ph 2 Origin Bruker
N Bio Spin
< GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 297.7
6 Pulse zgpzdl
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition ~ 2015-04-15T
Date 21:20:00
12 Modification  2015-04-15T
Date 21:20:39
1
| 1
1
f
™
L A i

T T T T T T T T T T T T T T
40 230 220 Z10 200 1%0 180 170 160 150 140 130 120 110 100 80 80 70 60 30 40 a0 20 10 0 -0 -20 -3
£l (ppm)
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Parameter Value
|1 Title 20150422
| JiaZF-156#
2 Origin Bruker
BioSpin
GmbH
|2 Owner nmrsu
|4 Solvent DMSO
| & Temperature 294.7
|6 Pulse zg30
Sequence
|7 Number of 8
Scans
8 Relaxation 1.0000
Delay
“ |9 Pulse Width 8.9200
| 10 Acquisition  3.4079
‘ Time
|11 Acquisition  2015-04-23T
Date 02:45:00
| 12 Modification  2015-04-23T
[ Date 02:45:47
J
| I
_wJuJ U
m e yry A,
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Parameter Value
1 Title 20150422-
JiaZF-156%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 2952
6 Pulse zgpg30
Sequence
7 Number of 256
Scans
8 Relaxation 2.0000

Delay

Time

Date

Date

9 Pulse Width 10.0000
10 Acquisition  1.1534

11 Acquisition  2015-04-23T

03:00:00

12 Modification 2015-04-23T

03:00:38

T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 80 80 70 60 30 40 a0
£l (ppm)
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Parameter Value
1 Title 20150420-
JiaZF-149%
2 Origin Brulker
BioSpin
GmbH
3 Ovwner nmrsu
4 Solvent Chaq3
5 Temperature 298.0
6 Pulse 2g30
Sequence
7 Number of 16
Scans
( 8 Relaxation  1.0000
| f Delay
} |, [ 9 Pulse Width  8.9200
/ }. H | , 10 Acquisition  3.4079
Time
11 Acquisition  2015-04-21T
Date 02:55:00
| 12 Modification  2015-04-21T
Date 02:55:50
I
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Parameter Value
1 Title 20150420-
JiaZF-149%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 298.5
6 Pulse 2gpg30
! Sequence
7 Number of 256
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-04-21T
| Date 03:10:00
12 Modification  2015-04-21T
I Date 03:10:38
1
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
40 230 220 210 00 180 180 170 160 150 140 130 120 110 100 90 8 70 80 50 3020 10 0 -0 -20 -30 -4
£1 (ppm)
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Parameter Value
|1 Title 20150420~
JiaZF-148#
|2 Origin Bruker
BioSpin
GmbH
|3 Owner nmrsu
4 Solvent D3
5 Temperature 297.8
|6 Pulse zg30
[ Sequence
|7 Numberof 8
Scans
|8 Relaxation 1.0000
Delay
[ |9 Pulse Width 8.9200
f | 10 Acquisition  3.4079
) Time
in Acquisition  2015-04-21T
Date 01:53:00
| 12 Modification  2015-04-21T
Date 01:53:58
|
!
|
J \ )
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Parameter Value
1 Title 20150420~
JiaZF-148%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 2982
6 Pulse zgped0
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay

9 Pulse Width 10.0000
10 Acquisition  1.1534

Time

11 Acquisition  2015-04-21T
Date 02:01:00

12 Modification  2015-04-21T

Date 02:01:54
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40 230 220 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 A0 50 40 30 20 10 0 -0 -20 -30 -4
£1 (ppm)
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Parameter Value
1 Title 20150424
JiaZF-154#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC12
| 5 Temperature 294.7
& Pulse zg30
Sequence
7 Number of 16
Scans
| 2 Relaxation 1.0000
[ I Delay
;‘ | ” 1( JH J 9 Pulse Width  8.9200
L ! ‘ 10 Acquisition  3.4079
Time
11 Acquisition  2015-04-24T
Date 22:56:00
12 Modification  2015-04-24T
Date 22:56:47
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Parameter Value
1 Title 20150422~
JiaZF-154%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 295.2
6 Pulse 2gpg30
Sequence
7 Number of 256
Scans
| |8 Relaxation  2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-04-23T
Date 02:21:00
12 Modification  2015-04-23T
Date 02:21:08

T T T T T T T T T T T T T T T T
220 210 200 190 180 170 180 150 140 130 120 110 100 8 8 0 60 50 40 30 20 10 0 -0 -0
f1 (ppm)

S26



= @ W0 o O
HEREn
Scdal
TE e

Parameter Value
1 Tite 20150612
JiaZF-178%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent C€DC13
5 Temperature 294.7
6 Pulse zgflqn
Sequence
7 Number of 64
Secans
8 Relaxation 1.5000
Delay
9 Pulse Width 14.0000
10 Acquisition  0.5767
Time
11 Acquisition  2015-06-12T
Date 17:23:00
12 Modification  2015-06-12T
Date 17:23:55
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
00 90 B0 TO 60 50 40 30 20 10 0 -10 -20 -30 -4 -5 -60 -W -B0 -90 -110 -130 -150 -170 -190

f1 (ppm)
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Parameter Value
|1 Title 20150416~
| JiaZF-143%
|2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC12
OMe 5 Temperature 2986
6 Pulse zg30
Sequence
7 Number of 8
Scans
" 8 Relaxation 1.0000
| Delay
9 Pulse Width  8.9200
| | 10 Acquisition  3.4079
| ‘ Time
( | |11 Acguisition  2015-04-16T
‘ ‘{ | | Date 20:11:00
/ } i [ ] / | | 12 Modification  2015-04-16T
! Date 20:11:14
I
{ !
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Value
1 Title 20150416-
JiaZF-143#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
OMe 5 Temperature
6 Pulse
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
1 10 Acquisition  1.1534
Time
11 Acquisition  2015-04-16T
Date 20:19:00
| ! | 12 Modification  2015.04-16T

Date 20:

9:10
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Parameter Value
1 Title 20150422
JiaZF-153#
2 Origin Bruker
Bio Spin
GmbH
3 Owner nmrsu
NO, 4 Solvent CDC3
5 Temperature 294.6
6 Pulse 2g30
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
Ir 11 Acquisition  2015-04-23T
/r . | Date 01:48:00
/ “{l lllr JJ 12 Modification 2015-04-23T
Date 01:48:10
|
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Ph/’L P Parameter Value
:[ 1 Title 20150422
[ JiaZF-153#
¢ Ry,
HN— ) 2 Origin Bruker
= BioSpin
NO, GmbH
3 Owner nmrsu
4 Solvent L) {os i}
5 Temperature 2951
6 Pulse zgpg0
Sequence
7 Number of 256
Scans
! 8 Relaxation  2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-04-23T
Date 02:02:00
12 Modification  2015-04-23T
Date 02:02:57
!
1
1
1
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1
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£1 (ppm)
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Parameter Value
1 Title 20150420-
JiaZF-150#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 293.0
6 Pulse 2g30
Sequence
| 7 Number of 16
Scans
8 Relaxation 1.0000
Delay
I|‘ 9 Pulse Width 8.9200
| | 10 Acquisition  3.4079
f i | Time
r Nl /|
/ o / 11 Acquisition  2015-04-21T
Date 02:24:00
i 12 Modification 2015-04-21T
| Date 02:24:15
'!
N
JL P
7 y JR T T, 7oy o
wn @ —o <o m™~aom - o ~
o - R0 O O oo =
] o L - T - M <
T T T T T T T T T T T T T T T T T T T
15 4 13 12 11 10 9 7 3 5 4 3 2 1 0 -1 =2 -2

- = OB v NN WM

o wn QO M - 00 MO wnown ”m 0
~ n O o~ 00 o= O o= S
o o hinMmomomom o Mo o w
s i ot il n n a2
N [ P P > [

T T T T T T T 1 T T T T T T 1 T 1 T T 1 T T T T
40 230 220 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -2 -3
1 (ppm)

S30

4



9.96
7.81
7.43
7.
7.1
7.34

m
©
~

s

ra oy
M ey
ER

6.42

.72
184
—2.68
“y.48
1.16
1.14
1.12
1.12
L1.10

-0.00

Parameter Value
1 Title 20150422-
JiaZF-152#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDCL3
5 Temperature 294.9
6 Pulse 2g30
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
[ | 11 Acquisition  2015-04-23T
| Date 02:24:00
! 12 Modification 2015-04-23T
1 1 ; Date 02:24:16
|
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Parameter Value
1 Title 20150422
JiaZF-152#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent D2
5 Temperature 2952
6 Pulse 2gpg30
Sequence
7 Number of 256
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
1 Acquisition  2015-04-23T
Date
12 Modification
Date
]
1
T T T T T T T
120 100 an 10 0 -0 -20 -30
£1 (ppm)
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o® Parameter Vilue
1 Title 20150413-
JiaZF-133#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMsSO
5 Temperature 295.4
6 Pulse 2g30
Sequence
7 Number of 16
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-04-13T
Date 17:47:00
‘ | 12 Modification 2015-04-13T
i Date 17:47:16
It I (! I
11
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Parameter Value
1 Tide 20150416~
JiaZF-133%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 298.9
6 Pulse 2gpg30
Sequence
7 Number of 256
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
! 11 Acquisition  2015-04-16T
Date 20:55:00
12 Modification 2015-04-16T
Date 20:55:58
1 |
1
|
1
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Parameter Value
1 Title 20150415
JiaZF-136#
| 2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 297.7
6 Pulse zg30
Sequence
7 Number of 16
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-04-15T
Date 20:38:00
12 Modification 2015-04-15T
| Date 20:38:45
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Parameter Value
1 Title 20150415
JiaZF-136%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 297.9
6 Pulse zgpgd0
Sequence
7 Number of 256
Scans
8 Relaxation 2.0000
| Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-04-15T
Date 20:36:00
12 Modification 2015-04-15T
Date 20:36:53

T
100
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Parameter Value
1 Tite 20150413~
JiaZF-134%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 2953
6 Pulse zg30
Sequence
7 Number of 16
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
11 Acquisition ~ 2015-04-13T
Date 17:50:00
12 Modification 2015-04-13T
Date 17:50:54
- [
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Parameter Value
1 Tide 20150416-
JiaZF-134%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 298.7
6 Pulse 2gpg30
Sequence
7 Numberof 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition L1534
Time
11 Acquisition  2015-04-16T
Date 20:39:00
12 Modification 2015-04-16T
| Date 20:39:41

1 T T T T T r T T T T T T T T
220 210 200 190 180 170 180 150 140 130 120 110 10 e 8 T €0 50 40 30 20 10 0 -0 -0
f1 (ppm)
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Parameter

Title

Origin

Owner
Solvent
Temperature
Pulse
Sequence

Number of
Secans
Relaxation
Delay

Pulse Width

10 Acquisition

Time

11 Acquisition

Value
20150623
JiaZF-170#
Bruker
BioSpin
GmbH
nmrsu
DMSO
295.4
2g30

16
1.0000

8.9200
3.4079

2015-06-23T
1 :

1 (ppm)
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| Date 7 00
If 12 Modification  2015-06-23T
U (1 Date 17:53:22
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Parameter Value
1 Title 20150518~
JiaZF-170#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5§ Temperature 2951
6 Pulse 2gpga0
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-05-18T
Date 10:53:00
| 12 Modification  2015-05-18T
Date 10:53:14
1
‘ |
|
[
T T T T T T T T T T T T T
140 130 120 110 1000 90 & 0 60 0 -0 -20 -30 -4
f
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Parameter Value
1 Title 20150623
JiaZF-198%
2 Origin Bruker
BioSpin
GmbH
|3 Owner nmrsu
4 Solvent DMSO
5 Temperature 2953
6 Pulse 2g30
Sequence
|7 Number of 16
Scans
|8 Relaxarion 1.0000
Delay
IIH|J‘H | 9 Pulse Width  8.9200
| I / | 10 Acquisition  2.4079
Time
|11 Acguisition  2015-06-23T
Date 17:56:00
| 12 Modification  2015-06-23T
Date 17:56:39
|
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Parameter Value
1 Title 20150625-
JiaZF-198%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 295.4
6 Pulse 2gpg30
Sequence
7 Number of 300
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-06-26T
| Date 08:44:00
12 Modification 2015-06-26T
" | Date
|
!
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o Parameter Value
1 Title 20150618~
JiaZF-196%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 294.8
6 Pulse zg30
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-06-18T
Date 15:28:00
It | 12 Modification ~2015-06-18T
| Date 15:28:55
{ |‘ { |
] | !
]
1
|
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f1 (ppm)
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Parameter Value
1 Tide 20150625-
JiaZF-202%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDCI13
5 Temperature 2955
6 Pulse 2gpg30
Sequence
7 Number of 256
Scans
8 Relaxation 2.0000
Delay
% Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-06-26T
| Date 01:25:00
12 Modification 2015-06-26T
Date 01:25:01
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Parameter Value
1 Tide 20150625~
JiaZF-205#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDCI3
5 Temperature 2954
6 Pulse zg30
Sequence
7 Number of 16
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width  8.9200
10 Acquisition ~ 3.4079
Time
11 Acquisition  2015-06-26T
Date 02:06:00
., 12 Modification  2015-06-26T
| | Date 02:06:04
|
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Parameter Value
1 Tide 20150625-
JiaZF-205#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 295.6
6 Pulse 2gpg30
Sequence
7 Number of 300
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-06-26T
Date 02:04:00
12 Modification  2015-06-26T
Date 02:04:12

T T T T T T T 1 T T T T T 1 T 1 T T T 1 T T T T
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£1 (ppm)
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Parameter Value
1 Tide 20150623
JiaZF-188%
Fh 2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 2952
6 Pulse 2g30
Sequence
7 Number of 16
Scans
8 Relaxation 1.0000
Delay
| | 9 Pulse Width 8.9200
‘ 10 Acquisition  3.4079
) } Time
( 11 Acquisition  2015-06-23T
| ‘ TDate 18:00:00
If fl' [1 [ | | 12 Modification 2015-06-23T
I J”l'l' } , Date 18:00:11
/ |I\HH I
1
I i
| I
|
J‘ )
i T e P e M ) -
- @ T !N MmO =~ ™o oo
L ponoD oo oo oo.o.0 9o
o -~ M +~O ~ O - = N oM om
T T T T T T T T T T T T T T T T T T
14 13 12 11 10 9 B ' 3 4 3 z 1 i | -2 -3
f1 (ppm}
- on I - I B B -
Ko R EEER R EREEE: erolagraogn g
N oo on © W W WMoY e O~ Srier ] foodb B ol i e
o o o O MM Mo e N e LR R L ]
N e B T T~ I I e I I
N | e N R N

Value
1 Title 20150625
JiaZF-199%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
§ Temperature 2954
6 Pulse zgpg3l
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-06-26T
Date 00:58:00
12 Modification  2015-06-26T
Date 00:58:34

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
40 230 220 210 200 190 180 170 180 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -0 -20 -30 -4
1 (ppu)
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Parameter Value
1 Title 20151208
l JiaZF-312#
2 Origin Bruker
BioSpin
[ GmbH
H 3 Ovner nmrsu
. 4 Solvent DMSO
| f 5 Temperature 297.0
/] ) [ 6 Pulse 2g30
Sequence
7 Number of 16
Seans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-12-09T
Date 01:47:00
12 Modification 2015-12-09T
Date 01:47:41
1
| L
L - i L
~ 0 - 0 = M = wn O © @ o
prtd -] ol 0E 90 O ST <
- -] - M - -~ 0 O LR ] =
T T T T T T T T T T T T T T T T T T T T T
18 17 16 5 4 13 12 11 10 9 g [ H 4 3 2 1 o <1 =2 =3 -4 =5
f1 (ppm)
o~ ™ I - N -
.8 ¢ Re4A-Snmo=cwm=a o 3
@ 9 - @ MmN @~ OO ®Y O A (e o
o o - MM mm M MMM - - O o mpb N o ~
- - - B R T ol i I R wot B~ -
N e e (I N
Parameter Value
1 Title 20151210-
Jia ZF-312#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 298.2
6 Pulse zgpg30
Sequence
7 Number of 1024
Seans
8 Relaxation 2.0000
! 1 Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-12-12T
Date 02:15:00
12 Modification 2015-12-12T
Date 02:15:56
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
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 a0 B0 70 &0 50 40 30 0 10 0 -0 -20 -30 -40
fl (ppm
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Parameter Value
1 Title 20150115
YangJ 208#%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDCL3
5 Temperature 293.7
6 Pulse 2g30
Sequence
7 Number of 8
Seans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.407%
Time
11 Acquisition  2015-01-15T
Date 19:28:00
[ | [ 12 Modification ~ 2015-12-15T
} - Date 17:15:20
I ]
1
]
‘_J ‘
L
i I by v !
o o o w 0
o o o oy e
o - o ~ o,
T T T T T T T T T T T T T T T T T T T T
12.5 1.5 10.3 8.5 8.0 6.0 55 50 45 40 35 30 Z5 20 L3 LO 5 0o —La -Z.0
f1 (ppm}
@~ e - N - I - )
o~ @ 4 @ Ot MM O m 0 m o~
RS I R - o = G
o o o MM MmN NN AN AN~ - O o v - o
~ oA rrrErrrTre e e - -~ = m M
e TR SR B o e
Parameter Value
1 Title 20150119
Yang J-208%
2 Origin Bruker
BioSpin
GmbH
3 Ovwner nmrsu
4 Solvent CcbC3
5 Temperature 296.0
6 Pulse 2gpe30
Sequence
7 Number of 200
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-01-19T
Date 11:28:00
12 Modification  2015-12-15T
Date
I
1
| |
|
! I
] |
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
40 230 220 210 00 180 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 10 0 -0 -20 -30 -4
1 (ppm)
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Parameter Value
1 Title 20150511-
JiaZF-168#
2 Origin Bruker
BioSpin
GmbH
3 Ovwner nmrsu
4 Solvent DMSO
5 Temperature 284.4
6 Pulse zg30
Sequence
| 7 Number of g8
Scans
| 8 Relaxation 1.0000
f | Delay
|‘ 9 Pulse Width 8.9200
‘ ‘ 10 Acquisition  3.4079
| { [ | Time
i Jl f JI' }fl ] | 11 Acquisition  2015-05-11T1
Date 3:39:00
12 Modification  2015-05-11T1
Date 3:30:57
! |
|
11
]
!
I {20 o T L i
o ~ < O wn o - o o
0 o o =m0 2
o noe e e e o
T T T T T T T T T T T T T T T T T
13 14 13 1z 11 10 8 7 8 3 4 3 z L 0 -1 72 =3
f1 (ppm}
- T B S R )
~ i B B - - I o ~ e o,
o C O @M e A e = o e
© B R R = oo~ o
- - e e e - - " P -
SR SR N 3 3 T S
Parameter Value
1 Title 20150511
JiaZF-168%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperature 2945
6 Pulse 2gpg30
Sequence
7 Number of 256
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
i Time
| 11 Acquisition  2015-05-11T1
I Date 3:38:00
12 Modification 2015-05-11T1
! | Date 3
|
|
1 I
I | [li¥| I | [ I |
|
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
40 2300 220 210 200 190 180 17O 160 150 140 130 120 110 1000 G0 80 0 &0 B0 40 il Z0 10 o -l0 -20 -3 -4
£l (ppm)




r7.81
7.81
L7.79
7.66
L 7.42
L7.41
7.40
7,39
7.38
7,36
-0.00

!
1-7.33
7.32

I":".31
7.31
7.30

—5.58

L
I3
1.99—~ —

0.99
5.04

w199
-4 3.02

o o

o

25.71
119.49

—148.25
134.70
130.56
129.17
128.81
128.18
128.08
54.25

PATR I ST

Parameter Value
1 Title 20150320-
JiaZF-104#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 2961
6 Pulse 230
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-03-23T
Date 09:13:00
12 Modification ~ 2015-03-23T
Date 09:13:58
T T T T
=l -2 -2 -4
Parameter Value
1 Title 20150324-
JiaZF-104%
2 Origin Bruker
Bio Spin
GmbH
3 Ovwner nmrsu
4 Solvent cDq3
5 Temperature 297.4
6 Pulse zgpga0
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-03-24T
Date 17:46:00
12 Modification 2015-03-24T
Date 17:46:41

T T
0 -0 -20 -3 -4



s44

I B NN T L o 2
MM MMM MANO OO wn >
A A A w o
e | e
. N*'N Parameter Value
Ph - 1 Title 20150323-
JiaZF-109%
2 Origin Bruker
BioSpin
F GmbH
3 Owner nmrsu
4 Solvent €DC13
5 Temperature 297.5
6 Pulse 230
[ Sequence
| f 7 Numberof 8
Scans
8 Relaxation 1.0000
Delay
I 9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-03-23T
Date 18:41:00
12 Modification 2015-03-23T
Date 18:41:22
J UL . H
P e T T
o wm o~ o o
o oo o o o
NS M - ~
T T T T T T T T T T T T T T T T T T T T T T
1.0 1.5 100 95 90 B85 B0 75 70 &5 60 55 &0 45 40 35 20 25 20 L5 L0 05 00 -0.5 -LO0 -15
£1 (ppm)
~ o ~ - -
@3 M Gr-=gI¥ayeOodoo o
moe ~ I B I e &
0 0 = MmN M AN NN e - S
- - Trr e e TN wn
N e
N Parameter Value
pp” N7 N 1 Title 20150323-
— JiaZF-108#
2 Origin Bruker
BioSpin
GmbH
F 3 Owner nmrsu
4 Solvent CDC13
5 Temperature 297.8
6 Pulse zgpg3l
Sequence
7 DNumber of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-03-23T
Date 18:49:00
3 12 Modification  2015-03-23T
Date 18:49:18
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
40 230 220 210 00 180 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -0 -20 -30 -4
1 (ppm)
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N™ “N Parameter Value
= 1 Title 20150615
JiaZF-109%
2 Origin Bruker
BioSpin
E GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 2952
6 Pulse 2gflqn
Sequence
7 Number of 64
Scans
8 Relaxation 1.5000
Delay
9 Pulse Width  14.0000
10 Acquisition  0.5767
Time
11 Acquisition  2015-06-15T
Date 21:44:00
12 Modification  2015-06-15T
Date 21:44:10
e
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
-11L.9 -nz.z2 -1z5 -112.8 -113.1 -113.4 -113 -114.0 -114.3 -114.6 -114.9 -115.2

1 (ppm
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Ph

OMe

-0.00

Parameter
Title

[

2

Origin

Ovner
Solvent
Temperature

Pulse
Sequence

ot ok

7 Number of
Scans

]

Relaxation
Delay

9 Pulse Width
10 Acquisition
Time

11 Acquisition

Value
20150323~
JiaZF-108#
Bruker
BioSpin
GmbH
nmrsu
CDClI3
2978
zg30

8
1.0000

8.9200
3.4079

2015-03-23T

12 Modification
Date

Date 18:18:00
12 Modification  2015-03-23T
Date 18:18:51
. Jn_ 1
P { i
@ ~ m mom - o
oooaso o o
N oe Mmoo ~ -
T T T T T T T T T T T T T T T T T T T
0.5 100 9.5 80 85 B0 75 70 65 60 55 50 45 40 25 30 25 20 0.5 00 -0.5 -lL0 -lL5
1 (ppm)
~ - = - )
] el e IR B b Pt
o w <d 0w~ Mmoo o i
n T MM N NN N e e wo
- e n
| SN e N2
N,
pr” NN Parameter Value
— 1 Title 20150323
JiaZF-108#
2 Origin Bruker
BioSpin
GmbH
OMe @
3 Owner nmrsu
I 4 Solvent cDC13
5 Temperature 297.7
6 Pulse zgpg30
" Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-03-23T
Date 18:26:00

2015-03-23T
18:26:48

T T T T T 1 T T T T T T T 1 T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
1 (ppm)
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Parameter Value
1 Title 20150323
JiaZF-107%#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DC12
5§ Temperature 297.5
6 Pulse 2g30
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay

9 Pulse Width  8.9200
10 Acquisition  3.4079

Time
11 Acquisition  2015-03-23T
[ Date 18:07:00
l‘ [ 12 Modification 2015-03-23T
I l Date 18:07:30
|
-
i ¥
- o
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
10.5 9.5 9.0 8.5 6.5 60 55 50 45 40 35 30 25 20 L5 L0 0.5 0.0 -Lo =20
f1 (ppm)
O~ W N~ O 0 WO
D - R ] n ~ o
- @ % 0@ @A O = o
T M N M NN N e = o -
e T w oo
VS | Vo
Parameter Value
1 Title 20150323
JiaZF-107#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDCI3
I Temperature 297.7
& Pulse zgpgl0
Sequence
} 7 Number of 128
Scans
2 Relaxation 2.0000
Delay
% Pulse Width  10.0000
10 Acquisition 1.1534
Time
11 Acquisition ~ 2015-03-23T
Date 18:15:00
12 Modification ~ 2015-03-23T
Date 18:15:26
1
1
|
)
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 o0 &0 0 &0 30 40 30 20 10 0 -10 -20
f1 (ppm)
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| Parameter Value
pn” NN 1 Title 20150323-
— JiaZF-106#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent Chq3
5 Temperature 297.5
6 Pulse 2g30
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width  8.9200
10 Acquisition ~ 3.4079
Time
11 Acquisition  2015-03-23T
Date 18:30:00
12 Modification 2015-03-23T
Date 18:30:18
! b ;
L5 r i
~ - -]
o L o
- - L
T T T T T T T T T T T T T T T T T T T
0.5 10.0 9.5 9.0 B85 6.5 & 5.5 &0 45 40 5 30 25 20 L5 L0 05 0.0 -0.5 -L0 -L5 -2
£1 (ppm)
O O W MmN Nm N~
R e ® oy @
R = 0 o
T T M NN NN N e el @ "
e e o o P ~ -
LR A I
N Parameter Value
SN
Ph N o N 1 Title 20150323-
JiaZF-106%
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDCi3
5§ Temperature 297.8
6 Pulse zgpgdl
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition 11534
Time
11 Acquisition  2015-03-23T
Date 18:38:00
12 Modification  2015-03-23T
; Date 18:38:15
1
|
1
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
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 S0 BO 7O 60 50 40 30 20 10 0 -0 -20 -3 -4
1 (ppm)
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ph” "N” "N Parameter Value
—= 1 Title 20150325-
JiaZF-115#
2 Origin Bruker
Bio Spin
GmbH
3 Owner nmrsu
4 Solvent €DC13
5 Temperature 297.3
|' 6 Pulse 230
‘ Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
|| 10 Acquisition ~ 3.4079
Time
11 Acquisition  2015-03-25T
Date 19:23:00
12 Modification 2015-03-25T
Date 19:23:51
1
1
|
J I

i T Ll o B
@ 0 @ n o~ o o -~ o
DS D o o 2.0 9
-8 Mo - ~ - ~ < o
T T T T T T T T T T T T T T T T T T T T T T T
0.0 95 90 EB5 BO 75 70 65 60 55 50 45 40 35 30 25 20 L5 10 0.5 0.0 0.5 -LO0 -L5
f1 (ppm)
o - Mmom o Mmoo
M~ o~ @M~O0O 0~ ~ -t Moo
@Mt o @@ @ n O = e e
W OT MM NN e < Moo= e o~
-t T T T - o n AR e
R SNy | [ =
Parameter Value
1 Title 20150325
JiaZF-115#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDa3
5 Temperature 297.6
6 Pulse zgpe30
Sequence
| 7 Number of 128
Scans
\ 8 Relaxation  2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-03-25T
Date 19:31:00
1 12 Modification ~ 2015-03-25T
I | Date 19:31:52
I
! |
|
T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 180 150 140 120 120 110 100 a0 &0 70 60 50 40 30 20 10 o -0 -20 -3
f1 (ppm)
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. Parameter Value
|1 Title 20150327-
JiaZF-118%
|2 Origin Bruker
BioSpin
GmbH
|3 Owner nmrsu
|4 Solvent €DC13
|5 Temperature 206.9
! |6 Pulse 2g30
| Sequence
|7 Number of 8
‘ [ Scans
“ ( |8 Relaxation  1.0000
| Delay
H |9 Pulse Width 8.9200
| , | 10 Acquisition  3.4079
1 | | Time
| |n Acquisition  2015-03-27T
| Date 16:37:00
| 12 Modification ~ 2015-03-27T
| Date 16:37:09
!
A S |
— g 7 b ) i
o ™~ @ wn o o = @ o
oo o o o o o o =]
NGO N e - - ~ ~ -
T r T T T T T T T T T T T T T
11 10 9 ] ] 5 4 3 2 1 ] =l =2 -3
f1 (ppm)
L - -
feacangogn ® T &% B
@ erid 0w @@ o O 5 G S
T M AN NN NN e il ~ i -
TrT T T wn [ ~ -
e Bl e Ve | |
N, | Parameter Yalue
N° N 1 Title 20150327
— JiaZF-118#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 2973
6 Pulse zgpgd0
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition L1534
Time
11 Acquisition 2015-03-27T16
Date :45:00
! 12 Modification ~ 2015-03-27T16
Date :45:06
|
I
|
1 1
I
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
40 230 220 210 200 180 1BO 170 160 150 140 130 120 110 100 90 80 0 80 50 40 30 20 10 0 -0 -2 -30

1 (ppm)
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Parameter Value
L 1 Title 20150325
JiaZF-114#
2 Origin Bruker
BioSpin
GmbH
3 Ovnmer nmrsu
4 Solvent CDCI3
5§ Temperature 297.3
6 Pulse zg30
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
i 10 Acquisition  3.4079
Time
11 Acquisition ~ 2015-03-25T
Date 19:35:00
12 Modification  2015-03-25T
Date 19:35:21
J J ‘.
o 4 T
~ o @O o ~ (=3
OO s o
-8 Mg - - ~
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
1L5 10.5 9.5 9.0 85 B0 175 5 60 55 50 45 40 35 30 25 20 15 1.0 0.5 0.0 -L0 -2.0
£1 (ppm)
Fe = Mo D O e M
% =t @Mt O~ ~O o= o ~
N~ O o@@t o T == = =
oMM AN N NN ~ - 0
B Tl e e e e ~ o wn ™
e e R i
Parameter Value
N 1 Title 20150325
Ph. "N~ “N JiaZF-114#
— 2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
| 5 Temperature 297.6
6 Pulse 2gpg30
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition L1534
Time
11 Acquisition  2015-03-25T
Date 19:43:00
12 Modification  2015-03-25T
Date 19:43:17
[
1
|
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
40 230 220 210 00 180 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -0 -20 -30 -4
£1 (ppm)



1 (ppm)
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ﬁN N *N Parameter Value
| 1 Title 20150323~
JiaZF-110#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 297.5
& Pulse zg30
Sequence
| i 7 Number of 8
[ Scans
& Relaxation 1.0000
Delay
I J 2 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-03-23T
Date 17:56:00
12 Modification  2015-03-23T
Date 17:56:21
I
1
J I
—N T T
] o o
b R o o
-0 -0 ~ i
T T T T T T T T T T T T T T
12 11 10 g 8 [ 5 4 3 z 1 0 =1 -2 -2 -4
£1 (ppm)
o oMo oA
N m=dag 2 b
~ O ®m n o & e
= Mo e " wn
- - - - < -
RSN
N Parameter Value
ATNTEN 1 Tide 20150323
— JiaZF-110#
2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 297.7
6 Pulse zgpg30
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-03-23T
Date 18:04:00
12 Modification 2015-03-23T
! Date 18:04:18
|
|
!
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
40 230 220 210 00 180 180 170 160 150 140 130 120 110 100 90 ) 70 60 50 4 30 20 10 0 -0 -20 -30 -4



7.81
7.80
7.79
7.78
7.78
7.77
7.74
712
7.10

|

(-

)

2.04
0.95

o

L7.08

4.47
4.45
4.43
4.41

1.60
1.58
1.57

=

- TR

)

=

-0.00

Parameter
Title

Origin

Owner
Solvent
Temperature
Pulse
Sequence
Number of
Scans
Relaxation
Delay

Pulse Width

10 Acquisition

Time

11 Acquisition

Date

12 Modification

Date

Value
20150324~
JiaZF-113%
Bruker
BioSpin
GmbH
nmrsu
CDCI3
297.0
zg30

8
1.0000

8.9200
3.4079

2015-03-24T
17:15:00
2015-03-24T
17:15:59

1951

1 P

=
1

o
=1
=

~163.82
161,36

146.91

127.43

o

127.35

i

o

11881

115.87

115.65

\

N,
"N

4
fl

o

(pp

m)

45.38

15.51

—

Title

)

Parameter

Origin

Value
20150324
JiaZF-113#
Bruker
BioSpin
GmbH

~1 T )

w0

2
10

1

12

Ovmner
Solvent
Temperature
Pulse
Sequence
Number of
Seans
Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

nmrsu
CDC12
207.3

zgpgal

128
2.0000

10.0000
1.1534

2015-03-24T
17:23:00
2015-03-24T
17:23:55

T

T T T T T T
40 230 220 2100 200 180 18O

170

T
160

150

T
140

T
130

T
120

T
10

100

1 (ppm)
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SRR
el |
1
N
ST N
Parameter Value
1 Title 20150623~
JiaZF-113%
F 2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDC13
5 Temperature 2953
6 Pulse 2gflqn
Sequence
7 Number of 64
Scans
8 Relaxation 15000
Delay

9 Pulse Width  14.0000
10 Acquisition  0.5767

Time

11 Acquisition  2015-06-23T
Date 17:33:00

12 Modification ~ 2015-06-23T
Date 17:33:38

~ )

T T T T
-113.8 -114.2 -114.6 -115.0 -115. 4 -115.8 -116.2 -116.6
£l (ppm)

T T T T T T T T T T T T
-11L0 -111.4 -l1L8 -112.2 -112.6 -113.0 -113.4
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7.84
7.84
7.82
7.75
7.43
7.4
7.39
7.33
7.3
7.29
4.38
4.36
4.34
|r1.94
1.92
1.90
1.33
1.32
1.29

t

~-1.25
0.89
0.87
0.85
—0.00

|

Parameter Value
Title 20150327-
= JiaZF-119#

2 Origin Bruker
BioSpin
GmbH
Ovwner nmrsu
Solvent CDCL3
Temperature  297.0
Pulse 2g30
Sequence
7 Number of 8
Scans
Relaxation 1.0000
Delay
Pulse Width 8.9200
Acquisition  3.4079
Time
Acquisition  2015-03-27T
If Ilf Date 16:48:00
I | | | | 12 Modification  2015-03-27T
| Date 16:48:17

=
=
ET R =

@

= o
1=

—
=

2.04 =
2.07 =
14.02-1

© 202
_ Ho0
2.06
1.00

=
o
=
=
|
=
|
&
=
|
e
=

128.04
125.67
119.47
31.85

30.35
29.47

147.67

130.7¢9

128.81
—50.42
29.39
29.25
-29.01
26.50
22.66
14.10

¢
!
{

Parameter Value
Title 20150327-
JiaZF-119#
Origin Bruker
BioSpin
GmbH

[

5

Ovwner nmrsu

Solvent CDC13

Temperature 297.3

Pulse zgpg30

Sequence

Number of 128

Scans

Relaxation 2.0000

Delay

9 Pulse Width  10.0000

10 Acquisition  1.1534
Time

11 Acquisition  2015-03-27T
Date 16:56:00

12 Modification 2015-03-27T

Date 16:56:13

ENTT)

-1

@

T T T T T T T T T T T T T T T T T T
40 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 =10 =20 =30
fl (ppm

S55



8.66
o7
7.95
7.87
7.86
7.85
7.46
7.44
7.42
;

—2.50

N Parameter Value
/©/\N¥N 1 Tite 20150330
JiaZF-121¥
HoOC b 2 Origin Bruker
BioSpin
GmbH
3 Owner nmrsu
4 Solvent DMSO
| 5§ Temperature 297.6
‘ 6 Pulse zg30
Sequence
‘ 7 Numberof 8
Scans
i } f 8 Relaxation  1.0000
f Delay
9 Pulse Width  8.9200
10 Acquisition ~ 3.4079
Time
11 Acquisition  2015-03-30T1
Date 1:44:00
] 12 Modification  2015-03-30T1
| Date 1:44:33

| .
e .’"L lr
@ oo T~ ~
L oo D o
o ~ oo e -
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
1.5 1.0 10.5 0.0 9.5 9.0 85 BO 75 7.0 65 60 55 50 45 40 3.5 30 25 20 L5 LO 05 00 -0.5 -L0 -L5 -Z0
£1 (ppm)
O = @ - O M @ ¥ ;oA
T adAaanmIagn ]
N M e = OO0 © @A o
W W W MMM AN N o
= om e e e e e =l n
| RSN e |
Parameter Value
N 1 Title 20150604~
N °N JiaZF-121#
— 2 Origin Bruker
BioSpin
HoOC GmbH
3 Owner nmrsu
4 Solvent DMSO
5 Temperamre 2953
6 Pulse 2gpga0
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay

9 Pulse Width 10.0000
10 Acquisition 11534

Time

1 Acguisition  2015-06-04T
Date 17:46:00

12 Modification  2015-06-04T
Date 17:46:58

T T T T T T T T T

T T T T T T T T
40 230 220 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 A0 50 40 30 20 10 0 -0 -20 -30 -4
1 (ppm)
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i N, i Parameter Value
- 1 Title 20150323-
JiaZF-111#
2 Origin Bruker
02N £ BioSpin
GmbH
3 Ovwner nmrsu
| 4 Solvent <DC13
‘ 5 Temperature 297.4
| 6 Pulse 2830
Sequence
e ‘ 7 Number of 8
| ( Scans
| 8 Relaxation 1.0000
‘ / Delay
4 9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-03-23T
Date 17:45:00
12 Modification  2015-03-23T
1 Date 17:45:10

[
-

po ¥
o W0 @ w® o
D0 L3
~on o e -
T T T T T T T T T T T T T T T T
12 11 10 9 T g 5 3 z 1 0 =1 -2 -3
f1 (ppm)
VM OO M@~ 0
egm=oannn.a o
@@ = O ® @ @ noF O =
e B B I I~ R I o
e o n
N P e —
Parameter Value
N 1 Title 20150323
N™ “N JiaZF111#
== 2 Origin Bruker
Bio Spin
O,N GmbH
3 Owner nmrsu
4 Solvent €DC13
5 Temperature 297.7
6 Pulse zgpg30
Sequence
7 Number of 128
Secans
8 Relaxation 2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-03-23T
Date 17:53:00
12 Modification 2015-03-23T
Date 17:53:07
|
|
1

T T T T T T T 1 T T T T T T T 1 T T 1 T T T 1 T T T T T
40 230 220 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 A0 50 40 30 20 10 0 -0 -20 -30 -4
£1 (ppm)
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[7.52
7.37
t7.37
7.36
-7.34
7.34
L7.33
7.28
-7.26
(-7.25
“7.24

6.96
6.95
6.94
6.93
6.93
~—5.50

i

|

o
w
I

-

~—-0.00

Parameter
Title

[

o

Origin

Ovner
Solvent
Temperature

Pulse
Sequence

o s e

-

Number of
Scans

]

Relaxation
Delay

Pulse Width
10 Acquisition
Time

o

11 Acquisition
Date

12 Modification
Date

Value
20150325
JiaZF-1168
Bruker
BioSpin
GmbH
nmrsu
CDCI3
2972

zg30
8
1.0000

8.9200
3.4079

2015-03-26T
00:02:00
2015-03-26T
00:02:44

105+
3.03=

3167

T T
1.5 1L0 1

0.5

10.0

o

o

B0

—158.24

o

= 4..42II

29.55

29.16

o

&.

=

4 2.06=

o
n

22.67

144.68
134.53
128.81
128.13
121.28

RS A

—62.05

]
o

—54.23

-

5

otk W

3

Parameter

Title

Origin

Ovwmer
Solvent
Temperature
Pulse
Sequence

Number of
Scans

Relaxation

Value
20150325
JiaZF-116#
Bruker
BioSpin
GmbH
nmrsu
CDC13
207.7
2gpg0

128

2.0000

Delay

9 Pulse Width
10 Acquisition

Time

11 Acquisition

Date

Date

12 Modification

10.0000
11534

2015-03-26T
00:10:00
2015-03-26T
00:10:58

40

230

T
220

T
210

T
200

T
190

T
180

17

0

T
160

T T T T
130 140 130 120 110

T
100
1 (ppm}
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F.52
7.52
7.51
7.33
7.
0.00

Parameter Value
1 Title 20150518-
JiaZF-169#
2 Origin Bruker
BioSpin
GmbH
3 Ovner mmrsu
4 Solvent CDC13
§ Temperature 294.9
6 Pulse zg3l
Sequence
7 Number of 8
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width  8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-05-18T
Date 10:20:00
12 Modification  2015-05-18T
Date 10:20:07
J W :
r oy
o 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
0.0 95 90 B5 B0 75 T0 65 60 55 50 45 40 35 3.0 25 20 L5 1.0 05 00 -0.5 -l0 -L5 -20 -2
£1 (ppm)
~ o oMo
e Ll
N e o
m o~ -
- - @
S P <5

. . Parameter Value
Title 20150518-

1
JiaZF-169#
2 Origin Bruker
BioSpin
GmbH
1
3 Ovwner nmrsu
4 Solvent D13
5 Temperature 2952
6 Pulse zpgdl
Sequence
7 Number of 128
Scans
8 Relaxation 2.0000
Delay
9 Pulse Width  10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-05-18T
Date 10:28:00
12 Modification  2015-05-18T
Date 10:28:06

T T T T T T T 1 T T T T T T T 1 T T T 1 T T T 1 T T T T T
40 230 220 210 200 190 180 170 180 150 140 130 120 110 100 90 80 70 A0 50 40 30 20 10 0 -0 -20 -30 -4
1 (ppm)
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| I | Parameter Value
‘ f | 1 Tite 20150308-
| [ | JiaZF-88#%
J' Il | 2 Origin Bruker
I‘ || ‘ BioSpin
[ N@OMe GmbH
== 32 Owner nmrsu
4 Solvent CDCL3
5 Temperature 2952
6 Pulse 2g30
Sequence
7 Number of 16
Scans
8 Relaxation 1.0000
Delay
9 Pulse Width 8.9200
10 Acquisition  3.4079
Time
11 Acquisition  2015-03-08T
Date 17:03:00
12 Modification 2015-03-08T
Date 17:03:15
» I
i
o
o
o
r T T T T T T T T T T T T T T T T
Lo 9.3 9.0 8.5 6.0 5.5 5.0 4.3 40 3.5 30 23 z0 L5 1.0 0.3 0.0 -0.5 ~-LO
£l (ppm)
W % VWO O MM E T O
N AReamergenma 3
@ @ VM@oY N OO o)
MMM AN AN NN N e - O v
- r T T T T T T - v
SR ER SRS wh S S F L i
Parameter Value
1 Title 20150310~
JiaZF-88%
N OMe 2 Origin Bruker
= BioSpin
GmbH
3 Owner nmrsu
4 Solvent CDCL3
5 Temperature 2960
6 Pulse zgped0
Sequence
7 Number of 200
Seans
8 Relaxation 2.0000
Delay
9 Pulse Width 10.0000
10 Acquisition  1.1534
Time
11 Acquisition  2015-03-12T
Date 03:48:00
i ! 12 Modification 2015-03-12T
i Date 03:48:42
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
40 230 220 210 00 180 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -0 -20 -30 -4
£1 (ppm)
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