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1. General Experimental

Melting points were determined on XT-4A melting-point apparatus and were
uncorrected. The NMR spectra were recorded on a Bruker Avance 400 ('H: 400 MHz,
BC:100 MHz) spectrometer. HRMS were taken on AB QSTAR Pulsar mass
spectrometer. The infrared (IR) spectra were acquired as thin films on a FT-IR
spectrometer. Silica gel (200300 mesh) for column chromatography and silica GF;s4
for TLC were produced by Qingdao Marine Chemical Company (China). Starting
materials and reagents used in the reactions were obtained from Acros, Aldrich, Adamas

and Bidepharm without further purification.
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2. Experimental Procedures and Analytical Data

2.1 General procedure for the reaction of alcohols with nucleophiles

To a stirred solution of alcohol (1.0 mmol) and nucleophile (1.0 mmol) in EtOH (5
mL) at room temperature, I, (5 mol%) was added rapidly. Then being stirred at rt until
complete consumption of starting material as monitored by TLC, the reaction mixture
was quenched by the addition of saturated aq Na,S;0s; (1 mL) and evaporated in
vacuum. The residue was extracted with ethyl acetate (3x5 mL), and the combined
extract was dried over anhydrous Na,SQy, filtered and concentrated under vacuum. The
crude product was chromatographed on silica gel using petroleum ether/ethyl acetate as
an eluent or purified by recrystallization from petroleum ether and ethyl acetate to
afford the desired products.
2.2 Spectroscopic data of the products of nucleophilic substitution

3-(9H-xanthen-9-yl)-1H-indole (4aa)

NH
Y
L0

4aa

Yield 87%; White solid; Mp 148-149 °C; IR (KBr): 3425, 3052, 1599, 1481, 1446, 1312,
1258, 1096, 901, 756 cm™; "H NMR (400 MHz, CDCls): 6 7.92 (s, 1H), 7.35 (d, J= 8.0
Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.18 (dd, J = 8.8, 1.6 Hz, 1H), 7.15-7.07 (m, 6H),
7.03 (d, J = 2.4 Hz, 1H), 6.97-6.94 (m, 1H), 6.92-6.88 (m, 2H), 5.53 (s, 1H); °C NMR
(100 MHz, CDCls): 0 151.33, 136.75, 129.50, 127.73, 125.84, 124.44, 123.13, 122.83,
122.17,120.38, 119.72, 119.65, 116.35, 111.25, 35.53; HRMS (ESI-TOF): m/z caled for
C»1H;sNONa [M+Na]": 320.1046, found: 320.1047.
6-methyl-3-(9H-xanthen-9-yl)-1H-indole (4ab)

NH
Y
LI

4ab
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Yield 82%; Green solid; Mp 119-120 °C; IR (KBr): 3382, 3039, 2860, 1600, 1574, 1450,
1396, 1333, 1320, 1118, 1036, 903, 858, 765, 686, 512 cm™; 'H NMR (400 MHz,
CDCL): 6 7.78 (s, 1H), 7.23-7.10 (m, 8H), 7.01-6.96 (m, 1H), 6.95-6.89 (m, 2H),
6.84-6.79 (m, 1H), 5.52-5.50 (m, 1H), 2.42-2.39 (m, 3H); *C NMR (100 MHz, CDCls):
5 151.36, 137.27, 132.01, 129.53, 127.71, 124.53, 123.69, 123.15, 122.28, 121.43,
120.08, 119.39, 116.33, 111.27, 35.58, 21.72; HRMS (ESI-TOF): m/z calcd for
C»H;7NONa [M+Na]": 334.1202, found: 334.1204.
7-methyl-3-(9H-xanthen-9-yl)-1H-indole (4ac)

NH
4
(LD

4ac

Yield 84%; White solid; Mp 192-193 °C; IR (KBr): 3428, 3054, 2853, 1601, 1573, 1481,
1446, 1430, 1316, 1255, 1088, 902, 809, 750, 696 cm™; "H NMR (400 MHz, CDCl;): ¢
7.90 (s, 1H), 7.22-7.07 (m, 8H), 6.94-6.87 (m, 4H), 5.53 (s, 1H), 2.44 (s, 3H); °C NMR
(100 MHz, CDCLy): 6 151.30, 136.31, 129.49, 127.67, 125.39, 124.47, 123.10, 122.72,
122.54, 120.93, 120.35, 119.87, 117.46, 116.31, 35.59, 16.64; HRMS (ESI-TOF): m/z
calcd for C,H;7NONa [M+Na]": 334.1202, found: 334.1203.
6-fluoro-3-(9H-xanthen-9-yl)-1H-indole (4ad)

.

NH
4
(O

4ad

Yield 97%; White solid; Mp 130-132 °C; IR (KBr): 3441, 3057, 1627, 1573, 1482, 1452,
1313, 1258, 1140, 1117, 1090, 847, 752 cm™; "H NMR (400 MHz, CDCL): & 7.96 (s,
1H), 7.21-7.17 (m, 3H), 7.14 (dd, J = 8.0, 0.8 Hz, 2H), 7.08-7.07 (m, 3H), 6.97 (dd, J =
9.6, 2.4 Hz, 1H), 6.94-6.90 (m, 2H), 6.72-6.67 (m, 1H), 5.49 (s, 1H); >C NMR (100
MHz, CDCL):  159.97 (d, J = 236.7 Hz), 151.28, 136.79 (d, J = 12.3 Hz), 129.39,
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127.85, 124.08, 123.15, 122.95 (d, J = 3.5 Hz), 122.28, 120.50 (d, J = 9.9 Hz), 120.34,
116.41, 108.47 (d, J = 24.3 Hz), 97.54 (d, J = 25.8 Hz), 35.56; HRMS (ESI-TOF): m/z
calcd for C;H3FNO [M-H]: 314.0987, found: 314.0989.
6-chloro-3-(9H-xanthen-9-yl)-1H-indole (4ae)

Cl

NH
Y
1D

4ae

Yield 92%; White solid; Mp 151-152 °C; IR (KBr): 3432, 3064, 1599, 1572, 1474,
1447,1307, 1250, 1093, 904, 798, 756 cm™; "H NMR (400 MHz, CDCls): § 7.85 (s, 1H),
7.23 (s, 1H), 7.17-7.11 (m, 5H), 7.05-7.02 (m, 3H), 6.91-6.88 (m, 3H), 5.46 (s, 1H); °C
NMR (100 MHz, CDCls): 0 151.28, 137.17, 129.40, 128.18, 127.93, 124.33, 124.03,
123.37, 123.22, 120.60, 120.45, 116.46, 111.22, 35.49; HRMS (ESI-TOF): m/z calcd for
C,1H;3CINO [M-H]: 330.0691, found: 330.0694.

Methyl 3-(9H-xanthen-9-yl)-1H-indole-5-carboxylate (4af)

2
—0
CLC

4af

Yield 98%; Yellow solid; Mp 193-194 °C; IR (KBr): 3298, 2946, 2842, 1691, 1613,
1574, 1480, 1447, 1368, 1281, 1243, 1219, 1117, 902, 747 cm™; '"H NMR (400 MHz,
CDCl): 0 8.29 (t, J = 0.8 Hz, 2H), 7.86 (dd, J = 8.8, 1.6 Hz, 1H), 7.33 (dd, /= 8.8, 0.8
Hz, 1H), 7.22-7.18 (m, 2H), 7.17-7.12 (m, 4H), 7.01 (d, J = 2.0 Hz, 1H), 6.96-6.92 (m,
2H), 5.61 (s, 1H), 3.89 (s, 3H); >C NMR (100 MHz, CDCls): 6 168.09, 151.36, 139.05,
129.23, 127.86, 125.69, 124.40, 124.19, 123.60, 123.19, 122.35, 121.87, 116.53, 110.98,
51.93, 35.23; HRMS (ESI-TOF): m/z calcd for C,3H;7NO;Na [M+Na]+: 378.1101,
found: 378.1103.
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5-nitro-3-(9H-xanthen-9-yl)-1H-indole (4ag)

NH
O,N
Z
LI

4ag

Yield 81%; Brown solid; Mp 234-235 °C; IR (KBr): 3334, 1601, 1460, 1448, 1325,
1290, 1254, 1093, 1040, 899, 749, 739 cm™; 'H NMR (400 MHz, DMSO-dj): 6 11.81 (s,
1H), 8.15 (s, 1H), 7.93 (t, J = 8.8 Hz, 1H), 7.67 (s, 1H), 7.53 (d, J=9.2 Hz, 1H), 7.25 (s,
4H), 7.19 (d, J = 7.2 Hz, 2H), 7.03-7.00 (m, 2H), 5.78 (s, 1H); *C NMR (100 MHz,
CDClL): 6 151.03, 140.71, 140.38, 130.04, 128.57, 127.76, 124.78, 124.34, 123.92,
122.57, 117.07, 116.65, 116.05, 112.70, 34.81; HRMS (ESI-TOF): m/z calcd for
C,H4N,03Na [M+Na]": 365.0897, found: 365.0898.

5-methoxy-3-(9H-xanthen-9-yl)-1H-indole (4ah)

Yer
© 4
O

4ah

Yield 85%; White solid; Mp 179-180 °C; IR (KBr): 3332, 2831, 1578, 1479, 1465, 1322,
1254, 1211, 1172, 1064, 1029, 903, 837, 747 cm™; "H NMR (400 MHz, CDCl;): & 7.89
(s, 1H), 7.22-7.16 (m, 3H), 7.14-7.12 (m, 4H), 7.08 (d, J = 2.4 Hz, 1H), 6.95-6.91 (m,
2H), 6.79-6.77 (m, 2H), 5.51 (s, 1H), 3.68 (s, 3H); °C NMR (100 MHz, CDCl): §
153.83, 151.34, 131.84, 129.50, 127.70, 126.33, 124.32, 123.30, 123.12, 120.34, 116.26,
112.14, 111.83, 101.48, 55.69, 35.53; HRMS (ESI-TOF): m/z caled for C,;H;7NO;Na
[M+Na]": 350.1151, found: 350.1148.

2-methyl-3-(9 H-xanthen-9-yl)-1H-indole (4ai)

NH
2
(LD

4ai
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Yield 92%; Yellow solid; Mp 194-195 °C; IR (KBr): 3411, 3044, 2916, 1602, 1572,
1480, 1449, 1302, 1255, 1117, 1096, 902, 744, 595 cm™; "H NMR (400 MHz, CDCl;):
07.81 (s, 1H), 7.26 (d, J= 8.4 Hz, 1H), 7.19-7.11 (m, 5H), 7.09-7.04 (m, 1H), 6.97-6.93
(m, 2H), 6.91-6.86 (m, 3H), 5.61 (s, 1H), 2.36 (d, J= 1.6 Hz, 3H); °C NMR (100 MHz,
CDCl): 0 151.29, 135.34, 132.29, 129.40, 127.62, 124.11, 123.06, 121.15, 119.47,
118.87, 116.15, 115.19, 110.23, 33.70, 12.04; HRMS (ESI-TOF): m/z calcd for
C»H;7NONa [M+Na]": 334.1202, found: 334.1200.
2-phenyl-3-(9H-xanthen-9-yl)-1H-indole (4aj)

NH

Yield 86%; Green solid; Mp 234-236 °C; IR (KBr): 3392, 3022, 1570, 1457, 1447, 1314,
1250, 1094, 898, 747, 696 cm™; '"H NMR (400 MHz, CDCLy): § 8.16 (s, 1H), 7.65-7.63
(m, 2H), 7.49-7.45 (m, 2H), 7.42-7.37 (m, 2H), 7.19-7.15 (m, 2H), 7.13-7.10 (m, 3H),
7.01-6.95 (m, 3H), 6.88-6.82 (m, 3H), 5.77 (s, 1H); >C NMR (100 MHz, CDClL): ¢
151.52, 137.18, 136.51, 132.66, 129.12, 129.03, 128.42, 128.39, 127.67, 126.93, 124.24,
123.08, 122.37, 120.96, 119.80, 116.16, 114.02, 110.82, 34.08; HRMS (ESI-TOF): m/z
calcd for C,7H;oNONa [M+Na]": 396.1359, found: 396.1357.

Methyl 3-(9H-xanthen-9-yl)-1H-indole-2-carboxylate (4ak)

NH
o
/ —~

Yield 90%; White solid; Mp 213-214 °C; IR (KBr): 3342, 1685, 1576, 1539, 1460, 1449,
1321, 1251, 1198, 1093, 902, 746 cm™; '"H NMR (400 MHz, CDCL): 6 8.98 (s, 1H),
7.32(d, J= 8.0 Hz, 1H), 7.22-7.11 (m, 6H), 6.98 (d, J = 6.8 Hz, 2H), 6.87-6.83 (m, 3H),
6.58 (s, 1H), 3.98 (s, 3H); °C NMR (100 MHz, CDCl): 6 162.99, 150.90, 136.44,
129.65, 127.90, 127.00, 125.71, 123.41, 123.35, 123.10, 122.20, 120.57, 116.30, 111.85,
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52.15, 33.62; HRMS (ESI-TOF): m/z calcd for C,3H;7NOs;Na [M+Na]+: 378.1101,
found: 378.1102.

1-methyl-3-(9H-xanthen-9-yl)-1H-indole (4al)

/
g
Y
CLIC

4al

Yield 92%; Green solid; Mp 154-155 °C; IR (KBr): 3455, 3044, 2930, 2826, 1600, 1573,
1447, 1329, 1310, 1250, 1094, 896, 747, 679 cm™; 'H NMR (400 MHz, CDCl): ¢
7.43-7.40 (m, 1H), 7.27-7.23 (m, 1H), 7.20-7.13 (m, 7H), 7.01-6.96 (m, 1H), 6.94-6.90
(m, 2H), 6.90-6.88 (m, 1H), 5.53 (d, J= 3.2 Hz, 1H), 3.71 (d, J= 1.2 Hz, 3H); °C NMR
(100 MHz, CDCls): ¢ 151.31, 137.38, 129.53, 127.64, 127.63, 127.48, 126.35, 124.77,
123.12, 121.67, 119.65, 119.19, 119.13, 116.34, 116.33, 109.34, 35.40, 32.76; HRMS
(ESI-TOF): m/z caled for C,oH;7NONa [M+Na]': 334.1202, found: 334.1202.
5-bromo-1-methyl-3-(9H-xanthen-9-yl)-1H-indole (4am)

/
N
2
=
CLIC

4am

Yield 98%; White solid; Mp 178-180 °C; IR (KBr): 3447, 3059, 2917, 1599, 1571, 1445,
1421, 1377, 1294, 1213, 1148, 902, 790, 748, 647 cm™; "H NMR (400 MHz, CDCL): §
7.53 (t, J= 1.6 Hz, 1H), 7.23-7.16 (m, 3H), 7.14-7.12 (m, 2H), 7.08 (d, J = 8.4 Hz, 3H),
6.94-6.90 (m, 2H), 6.81 (s, 1H), 5.45 (s, 1H), 3.64 (t, J = 2.0 Hz, 3H); °C NMR (100
MHz, CDCls): ¢ 151.29, 135.99, 129.31, 128.73, 127.97, 127.85, 124.60, 124.43,
123.22, 121.97, 118.91, 116.51, 112.68, 110.91, 35.22, 32.93; HRMS (ESI-TOF): m/z
calcd for C,,H sBrNONa [M+Na]": 412.0307, found: 412.0304.
6-methyl-3-(2-methyl-9 H-xanthen-9-yl)-1H-indole (4bb)
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NH
4
(LD

4bb

Yield 93%; Yellow solid; Mp 58-59 °C; IR (KBr): 3415, 1700, 1653, 1618, 1481, 1453,
1255, 1139, 1102, 799, 753 cm™; "H NMR (400 MHz, CDCls): § 7.81 (s, 1H), 7.28-7.23
(m, 1H), 7.18-7.06 (m, 5H), 7.00-6.97 (m, 2H), 6.93-6.89 (m, 2H), 6.83 (d, J = 8.4 Hz,
1H), 5.46 (d, J = 6.8 Hz, 1H), 2.41-2.38 (m, 3H), 2.17-2.15 (m, 3H); >C NMR (100
MHz, CDCls): ¢ 151.38, 149.17, 137.23, 132.40, 131.95, 129.81, 129.63, 128.44,
127.63, 124.51, 124.01, 123.73, 122.95, 122.05, 121.39, 120.56, 119.34, 116.29, 116.04,
111.25, 35.60, 21.73, 20.81; HRMS (ESI-TOF): m/z calcd for Cy3H;sNO [M-H]:
324.1394, found: 324.1395.

3-(2-methoxy-9H-xanthen-9-yl)-1H-indole (4ca)

O NH
7
l l OMe
(0]

4ca

Yield 91%; Yellow solid; Mp 150-151 °C; IR (KBr): 3430, 2834, 1598, 1481, 1455,
1350, 1315, 1239, 1202, 1040, 945, 810, 747 cm™; 'H NMR (400 MHz, CDCL): § 7.99
(s, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.32 (dd, J = 8.0, 0.4 Hz, 1H), 7.17-7.06 (m, 6H),
6.99-6.95 (m, 1H), 6.92-6.88 (m, 1H), 6.76-6.73 (m, 1H), 6.65 (s, 1H), 5.51 (s, 1H),
3.63 (s, 3H); °C NMR (100 MHz, CDCL): ¢ 155.20, 151.48, 145.48, 136.74, 129.48,
127.67, 125.81, 125.17, 123.87, 122.86, 122.65, 122.15, 120.36, 119.66, 119.64, 116.99,
116.26, 113.96, 113.44, 111.21, 55.56, 35.97; HRMS (ESI-TOF): m/z calcd for
CnHisNO; [M-H]: 326.1187, found: 326.1188.
3-(3-ethoxy-9H-xanthen-9-yl)-5-methoxy-1H-indole (4dh)
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O NH
MeO
S
I (0] I OEt
4dh

Yield 91%; White solid; Mp 146-147 °C; IR (KBr): 3344, 2975, 1629, 1607, 1509, 1485,
1431, 1312, 1283, 1233, 1154, 1113, 860, 780, 759 cm™"; "H NMR (400 MHz, CDCL): ¢
7.91 (s, 1H), 7.23-7.15 (m, 2H), 7.14-7.07 (m, 3H), 7.02-6.99 (m, 1H), 6.95 (m, 1H),
6.80-6.77 (m, 2H), 6.69-6.67 (m, 1H), 6.54-6.50 (m, 1H), 5.45 (s, 1H), 4.04-3.99 (m,
2H), 3.69-3.68 (m, 3H), 1.43-1.39 (m, 3H); °C NMR (100 MHz, CDCl): 6 158.54,
153.74, 151.87, 151.24, 131.87, 130.10, 129.59, 127.61, 126.33, 124.51, 123.27, 123.12,
120.60, 116.19, 112.02, 111.84, 110.49, 101.53, 63.60, 55.69, 34.91, 14.86; HRMS
(ESI-TOF): m/z calcd for C,4H0NO; [M-H]: 370.1449, found: 370.1448.
3-(4-iodo-9H-xanthen-9-yl)-1H-indole (4ea)

NH
¥4
(LD

|
4dea

Yield 80%; Green oil; IR (KBr): 3415, 1618, 1558, 1485, 1455, 1438, 1354, 1245, 1101,
891, 742 cm™; "H NMR (400 MHz, CDCL): § 8.02 (s, 1H), 7.65-7.63 (m, 1H), 7.32 (t, J
= 7.2 Hz, 2H), 7.27 (dd, J = 8.0, 1.2 Hz, 1H), 7.22-7.18 (m, 1H), 7.16-7.12 (m, 1H),
7.09-7.05 (m, 3H), 7.00-6.96 (m, 1H), 6.96-6.92 (m, 1H), 6.65 (t, J= 8.0 Hz, 1H), 5.52
(s, 1H); °C NMR (100 MHz, CDCl): 6 151.38, 150.42, 137.57, 136.72, 129.66, 129.12,
127.86, 125.79, 125.62, 124.64, 124.50, 123.74, 123.14, 122.29, 119.76, 119.68, 119.44,
116.73, 111.32, 84.62, 36.11; HRMS (ESI-TOF): m/z caled for CyH;3INO [M-H]:
422.0047, found: 422.0051.

3-(2,7-dibromo-9 H-xanthen-9-yl)-1H-indole (4fa)
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O NH

Vs

Br. I l Br
O
4fa

Yield 90%; White solid; Mp 216-217 °C; IR (KBr): 3436, 1616, 1542, 1472, 1405, 1297,
1251, 1181, 1099, 1012, 926, 765, 746 cm™; '"H NMR (400 MHz, CDCL): § 8.11 (s,
1H), 7.38 (d, J= 8.0 Hz, 1H), 7.29 (d, J=2.4 Hz, 1H), 7.27 (d, J = 2.4 Hz, 1H), 7.24 (s,
1H), 7.19-7.14 (m, 4H), 7.02 (s, 1H), 7.00-6.96 (m, 2H), 5.46 (s, 1H); °C NMR (100
MHz, CDCly): ¢ 149.87, 136.82, 132.18, 130.97, 125.59, 125.35, 122.77, 122.49,
119.96, 119.31, 119.16, 118.20, 115.60, 111.42, 35.31; HRMS (ESI-TOF): m/z caled for
C2H1,BroNO [M-H]: 451.9291, found: 451.9294.
6-chloro-3-(2,7-dibromo-9H-xanthen-9-yl)-1H-indole (4fe)

Cl

O NH

Z

Br. I l Br
O
4fe

Yield 91%; White solid; Mp 210-211 °C; IR (KBr): 3457, 1616, 1466, 1401, 1278, 1249,
1179, 1064, 899, 803, 654 cm™; '"H NMR (400 MHz, CDCly): d 8.12 (s, 1H), 7.37 (d, J
= 1.2 Hz, 1H), 7.31-7.28 (m, 2H), 7.20 (d, J = 2.4 Hz, 1H), 7.14 (dd, J = 2.0, 0.8 Hz,
2H), 7.09 (d, J = 8.4 Hz, 1H), 7.02 (d, J = 8.8 Hz, 2H), 6.93 (dd, J = 8.4, 1.6 Hz, 1H),
5.42 (s, 1H); >C NMR (100 MHz, CDCl): § 149.83, 137.26, 132.04, 131.13, 128.56,
125.19, 123.84, 123.39, 120.79, 120.23, 119.08, 118.29, 115.67, 111.41, 35.21; HRMS
(ESI-TOF): m/z caled for C,H;1Br,CINO [M-H]: 485.8901, found: 485.8900.
3-(2,7-dinitro-9H-xanthen-9-yl)-5-methoxy-1H-indole (4gh)

NH
MeO
7
O5N I I NO,
O
4gh
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Yield 85%; White solid; Mp 172-173 °C; IR (KBr): 3415, 2935, 1637, 1618, 1471, 1410,
1256, 1110, 1058, 1019, 848, 820 cm™; '"H NMR (400 MHz, CDCL): § 8.00 (s, 1H),
7.25-7.22 (m, 1H), 7.15-7.11 (m, 3H), 7.06-7.04 (m, 4H), 6.83-6.80 (m, 1H), 6.68 (d, J
= 2.4 Hz, 1H), 5.40 (1H, s), 3.68 (d, J = 1.6 Hz, 3H); °C NMR (100 MHz, CDCL): ¢
153.99, 149.54, 131.98, 129.24, 128.15, 128.08, 125.90, 125.07, 123.46, 118.81, 117.70,
112.30, 112.10, 101.31, 55.72, 35.52; HRMS (ESI-TOF): m/z calcd for CyHi4sN3O¢
[M-H]": 416.0888, found: 416.0890.

3-(9H-thioxanthen-9-yl)-1H-indole (5aa)

NH
y

Yield 90%; White solid; Mp 158-159 °C; IR (KBr): 3388, 3052, 1462, 1456, 1418, 1348,
1253, 1122, 1077, 798, 760, 735 cm™; "H NMR (400 MHz, CDCls): 6 7.88 (s, 1H), 7.52
(d, J=8.0 Hz, 1H), 7.46-7.44 (m, 2H), 7.38-7.36 (m, 2H), 7.30 (dd, J = 8.0, 0.8 Hz, 1H),
7.20-7.14 (m, 5H), 7.06-7.02 (m, 1H), 6.76 (s, 1H), 5.41 (s, 1H); °C NMR (100 MHz,
CDCl): 6 138.01, 136.62, 133.29, 128.78, 127.09, 126.59, 126.56, 126.48, 123.61,
121.98, 120.14, 119.58, 114.28, 111.40, 45.77; HRMS (ESI-TOF): m/z calcd for
C,H sNSNa [M+Na]": 336.0817, found: 336.0813.
5-methoxy-3-(9H-thioxanthen-9-yl)-1H-indole (5ah)

e
(e}
4
O

Sah
Yield 91%; Yellow solid; Mp 166-168 °C; IR (KBr): 3436, 3038, 2952, 2827, 1625,
1584, 1486, 1463, 1440, 1257, 1208, 1237, 1175, 1044, 936, 822, 749 cm™; 'H NMR
(400 MHz, CDCly): 6 7.87 (s, 1H), 7.47-7.45 (m, 2H), 7.40-7.38 (m, 2H), 7.22-7.18 (m,
5H), 6.88 (s, 1H), 6.83-6.81 (m, 1H), 6.76 (s, 1H), 5.36 (s, 1H), 3.71 (d, J = 1.6 Hz, 3H);
3C NMR (100 MHz, CDCL): § 153.81, 137.97, 133.41, 131.77, 128.71, 127.11, 126.93,
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126.58, 126.49, 124.48, 113.88, 112.05, 102.09, 55.87, 45.88; HRMS (ESI-TOF): m/z
caled for C,oH;7NOSNa [M+Na]": 366.0923, found: 366.0925.

2-methyl-3-(9 H-thioxanthen-9-yl)-1H-indole (5ai)

NH
2
(LD

5ai

Yield 85%; Yellow solid; Mp 85-86 °C; IR (KBr): 3407, 3055, 1620, 1455, 1443, 1384,
1297, 1246, 1126, 1035, 775, 743, 509 cm™; '"H NMR (400 MHz, CDCL): J 8.03 (s,
1H), 7.50 (d, J = 7.6 Hz, 2H), 7.40 (d, J = 8.4 Hz, 1H), 7.18-7.14 (m, 3H), 7.07 (d, J =
8.0 Hz, 1H), 7.03-6.92 (m, 5H), 4.99 (s, 1H), 2.35 (s, 3H); °C NMR (100 MHz, CDCl;):
0 138.20, 135.74, 133.85, 133.67, 128.19, 127.98, 126.56, 126.29, 121.29, 120.96,
119.41, 110.53, 108.47, 42.99, 12.41; HRMS (ESI-TOF): m/z calcd for C,;H;7NSNa
[M+Na]": 350.0974, found: 350.0972.

5-bromo-1-methyl-3-(9H-thioxanthen-9-yl)-1H-indole (5am)

/
N
o«
=
(L

5am

Yield 89%; White solid; Mp 184-185 °C; IR (KBr): 3423, 3058, 1653, 1473, 1463, 1419,
1197, 1141, 1078, 859, 770, 747 cm™; "H NMR (400 MHz, CDCls): 6 7.64 (s, 1H), 7.45
(t,J=4.8 Hz, 2H), 7.38 (t, /= 4.8 Hz, 2H), 7.25-7.19 (m, 5H), 7.08 (d, J = 8.4 Hz, 1H),
6.63 (s, 1H), 5.38 (s, 1H), 3.60 (s, 3H); C NMR (100 MHz, CDCl): 6 137.69, 135.93,
133.05, 129.10, 128.72, 128.45, 127.19, 126.72, 124.34, 122.33, 112.71, 112.57, 110.97,
45.54, 32.95; HRMS (ESI-TOF): m/z calcd for Cy;H;sBrNSNa [M+Na]": 428.0079,
found: 428.0081.

3-(9H-thioxanthen-9-yl)-1H-indole-4-carbonitrile (Sap)
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5ap

Yield 81%; White solid; Mp 266-267 °C; IR (KBr): 3325, 3053, 2225, 1650, 1457, 1442,
1343, 1276, 1175, 1113, 1045, 828, 791, 787 cm™; '"H NMR (400 MHz, DMSO-dj): &
11.80 (s, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.69 (s, 1H), 7.58-7.52 (m, 3H), 7.30-7.18 (m,
7H), 5.82 (s, 1H); °C NMR (100 MHz, DMSO-ds): § 138.72, 136.99, 131.74, 128.53,
127.27, 127.15, 127.12, 124.81, 121.55, 120.11, 118.03, 101.11, 42.95; HRMS
(ESI-TOF): m/z caled for C5oH 4N,SNa [M+Na]": 361.0770, found: 361.0771.
5-chloro-3-(9 H-thioxanthen-9-yl)-1H-indole (5aq)

NH
Cl
=
L

5aq

Yield 83%; Green oil; IR (KBr): 3397, 1719, 1565, 1461, 1415, 1315, 1214, 1082, 1062,
894, 859, 800, 741 cm™; "H NMR (400 MHz, CDCL): 6 7.82 (s, 1H), 7.45-7.41 (m, 3H),
7.34-7.32 (m, 2H), 7.19-7.15 (m, 4H), 7.10 (d, J = 8.4 Hz, 1H), 7.05 (dd, J = 8.4, 2.0 Hz,
1H), 6.69 (d, J = 2.4 Hz, 1H), 5.34 (s, 1H); °C NMR (100 MHz, CDCL): 6 137.61,
134.92, 133.21, 128.75, 127.51, 127.20, 126.79, 126.72, 125.31, 124.89, 122.31, 119.35,
114.33, 112.39, 45.66; HRMS (ESI-TOF): m/z caled for Co Hi3CINS [M-H]: 346.0463,
found: 346.0460.

2,5-di(9H-xanthen-9-yl)-1H-pyrrole (6a)

sARe

6a

Yield 92%; White solid; Mp 198-200 °C; IR (KBr): 3379, 2845, 1601, 1573, 1481, 1447,
1317, 1256, 1120, 1035, 900, 764, 747 cm’'; '"H NMR (400 MHz, CDCls):  7.35 (s,
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1H), 7.20-7.15 (m, 4H), 7.03 (d, J = 8.4 Hz, 8H), 6.96 ( t, J = 7.2 Hz, 4H), 6.02-6.01 (m,
2H), 5.23 (s, 2H); *C NMR (100 MHz, CDCL): 6; HRMS (ESI-TOF): m/z calcd for
C30H20NO, [M-H]: 426.1500, found: 426.1502.

2,5-di(9H-xanthen-9-yl)furan (6b)

oY U

6b
Yield 80%; Pink solid; Mp 113-114 °C; IR (KBr): 3410, 1618, 1480, 1451, 1257, 1119,
1012, 903, 746 cm™; "H NMR (400 MHz, CDCls): § 7.23-7.22 (m, 8H), 7.13-7.11 (m,
4H), 7.04-7.01 (m, 4H), 5.63-5.61 (m, 2H), 5.29 (s, 2H); °C NMR (100 MHz, CDCl;):
5 156.49, 151.33, 129.67, 128.32, 123.09, 121.27, 116.60, 107.02, 37.83; HRMS

(ESI-TOF): m/z calcd for C30H20KO3 [M+K]+: 467.1044, found: 467.1047.
2-(9H-xanthen-9-yl)-1H-pyrrole (6¢)

6¢c

Yield 83%; White solid; Mp 112-113 °C; IR (KBr): 3403, 1600, 1576, 1481, 1452, 1254,
1186, 1124, 1094, 1027, 902, 756, 734, 716 cm™; "H NMR (400 MHz, CDCls): 6 7.68 (s,
1H), 7.26-7.21 (m, 2H), 7.16-7.10 (m, 4H), 7.06-7.01 (m, 2H), 6.64-6.62 (m, 1H),
6.18-6.16 (m, 1H), 6.15-6.12 (m, 1H), 5.37 (s, 1H); °C NMR (100 MHz, CDCl): ¢
151.25, 134.25, 129.48, 129.45, 128.23, 123.42, 122.87, 118.15, 116.67, 107.95, 107.27,
37.24; HRMS (ESI-TOF): m/z caled for Ci7H;2,NO [M-H]: 246.0924, found:246.0921.
9-(furan-2-yl)-9H-xanthene (6d)

L1

6d
Yield 81%; White solid; Mp 96-97 °C; IR (KBr): 3464, 3040, 1604, 1577, 1481, 1451,

1318, 1255, 1208, 1141,1070, 1008, 926, 903, 748, 687 cm™; 'H NMR (400 MHz,
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CDCl): 0 7.29-7.28 (m, 1H), 7.27-7.23 (m, 4H), 7.12 (d, J = 8.4 Hz, 2H), 7.07-7.03 (m,
2H), 6.24-6.23 (m, 1H), 5.91-5.90 (m, 1H), 5.37 (s, 1H); >C NMR (100 MHz, CDCl;):
0 156.98, 151.40, 142.20, 129.49, 128.40, 123.20, 121.35, 116.74, 110.15, 106.56, 37.95;
HRMS (ESI-TOF): m/z caled for C17H,KO, [M+K]": 287.0469, found: 287.0465.

2-(2,7-dibromo-9 H-xanthen-9-yl)-1-methyl-1H-pyrrole (6¢)

NN~

Br. Br
O O

6e
Yield 80%; White solid; Mp 142-143 °C; IR (KBr): 3458, 1466, 1406, 1300, 1253, 1182,
1111, 809, 719 cm™; 'H NMR (400 MHz, CDCl): 6 7.33-7.30 (m, 2H), 7.09-7.08 (m,
2H), 6.96 (d, J = 8.8 Hz, 2H), 6.55 (t, J = 2.4 Hz, 1H), 6.24-6.23 (m, 1H), 6.12-6.10 (m,
1H), 5.42 (s, 1H), 3.07 (s, 3H); >C NMR (100 MHz, CDCls): 6 149.58, 131.80, 131.41,
124.09, 123.87, 118.27, 115.92, 111.16, 106.61, 36.38, 34.71; HRMS (ESI-TOF): m/z
caled for CisH4BroNO [M+H]": 417.9437, found:417.9440.

3-(9H-xanthen-9-yl)pentane-2,4-dione (6f)

o (o]

LI

6f

Yield 88%; White solid; Mp 136-137 °C; IR (KBr): 3462, 1725, 1701, 1639, 1478, 1459,
1354, 1278, 1253, 1146, 1118, 766, 746 cm™; "H NMR (400 MHz, CDCL): 6 7.27-7.23
(m, 2H), 7.20 (dd, J = 7.6, 1.6 Hz, 2H), 7.16 (dd, J = 8.4, 1.2 Hz, 2H), 7.06-7.02 (m,
2H), 4.84 (d, J = 9.6 Hz, 1H), 4.11 (d, J = 10 Hz, 1H), 1.87 (s, 6H); >*C NMR (100
MHz, CDCL): 6 201.86, 153.29, 129.11, 128.43, 123.76, 123.30, 116.82, 73.64, 40.22,
32.04; HRMS (ESI-TOF): m/z caled for Ci3H;503 [M-H]: 279.1027, found: 279.1025.
2-(9H-xanthen-9-yl)-1H-indene-1,3(2H)-dione (6g)
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Yield 81%; Brown solid; Mp 140-141 °C; IR (KBr): 3440, 2924, 1745, 1710, 1599,
1574, 1486, 1456, 1347, 1284, 1223, 1124, 912, 873, 759, 586 cm™; 'H NMR (400
MHz, CDCLy): 6 7.82-7.78 (m, 2H), 7.72-7.68 (m, 2H), 7.18-7.13 (m, 4H), 7.08 (d, J =
8.0 Hz, 2H), 6.93-6.89 (m, 2H), 5.05 (d, J = 3.2 Hz, 1H), 3.37 (d, J = 2.8 Hz, 1H); °C
NMR (100 MHz, CDCL): 6 198.75, 152.45, 142.78, 135.55, 128.59, 128.15, 123.27,
122.98, 120.65, 116.81, 62.36, 37.79; HRMS (ESI-TOF): m/z caled for CyH;403Na
[M+Na]": 349.0835, found: 349.0837.
1,3-dimethyl-5-(9H-xanthen-9-yl)pyrimidine-2,4,6(1H,3H,5SH)-trione (6h)

Yield 93%; White solid; Mp 179-180 °C; IR (KBr): 3413, 2967, 1749, 1679, 1601, 1478,
1379, 1283, 1257, 1121, 1109, 990, 764, 514 cm’™'; '"H NMR (400 MHz, CDCl): §
7.34-7.30 (m, 2H), 7.20-7.18 (m, 2H), 7.13-7.09 (m, 4H), 5.00 (d, J = 4.0 Hz, 1H), 3.73
(d, J = 3.6 Hz, 1H), 3.07 (s, 6H); °C NMR (100 MHz, CDCL): 6 166.75, 152.82,
150.94, 129.57, 127.96, 123.66, 119.40, 116.80, 58.76, 44.54, 28.32; HRMS (ESI-TOF):
m/z calcd for C;9H;sN,O4Na [M+Na]+: 359.1002, found: 359.1005.

3-hydroxy-2-(9H-xanthen-9-yl)cyclohex-2-en-1-one (6i)

OIOH
L

6i
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Yield 90%; White solid; Mp 242-243 °C; IR (KBr): 3416, 2509, 1616, 1569, 1447, 1375,
1256, 1194, 1087, 988, 905, 774, 750 cm™; 'H NMR (400 MHz, CDCLs): 6 7.12 (t, J =
7.2 Hz, 2H), 6.98-6.91 (m, 6H), 5.51 (s, 1H), 2.36 (s, 4H), 1.85 (t, J = 6.0 Hz, 2H); "*C
NMR (100 MHz, CDCls): 0 151.41, 128.39, 127.39, 124.85, 123.08, 115.70, 30.79,
20.92; HRMS (ESI-TOF): m/z calcd for Ci9H ;503 [M-H]: 291.1027, found: 291.1022.
4-hydroxy-3-(9H-xanthen-9-yl)-2 H-chromen-2-one (6j)

Yield 92%; White solid; Mp 218-219 °C; IR (KBr): 3231, 1685, 1628, 1566, 1497, 1483,
1455, 1396, 1302, 1267, 1201, 1168, 1066, 900, 747 cm™; "H NMR (400 MHz, CDCl;):
5 8.07 (s, 1H), 7.60 (t, J = 8.0 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.19 (t, J = 7.6 Hz, 2H),
7.10-7.05 (m, 4H), 6.96 (t, J = 7.2 Hz, 2H), 5.92 (s, 1H); >*C NMR (100 MHz, CDCl):
5 161.26, 152.84, 151.44, 132.62, 128.64, 128.26, 124.41, 123.36, 122.74, 116.76,
116.60, 116.14, 32.83; HRMS (ESI-TOF): m/z caled for CyH;304 [M-H]: 341.0819,
found: 341.0820.

9-ethoxy-9H-xanthene (6k)

o

6k

Yield 94%; Colorless oil; IR (KBr): 3414, 2974, 1607, 1480, 1340, 1257, 1213, 1062,
984, 904, 755 cm™; "H NMR (400 MHz, CDCL):  7.52 (d, J = 7.6 Hz, 2H), 7.34 (t, J =
7.6 Hz, 2H), 7.17-7.13 (m, 4H), 5.76 (s, 1H), 3.17-3.12 (m, 2H), 1.05 (t, J = 6.8 Hz, 3H);
BC NMR (100 MHz, CDCL): 6 162.35, 129.96, 129.46, 123.19, 120.35, 116.59, 69.96,
59.54, 15.39; HRMS (ESI-TOF): m/z caled for C;sH;5s0, [M+H]": 227.1067, found:
227.1069.

3-(bis(4-methoxyphenyl)methyl)-1H-indole (8b)
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O NH
S
MeO I I OMe
8b

Yield 99%; Brown oil; IR (KBr): 3417, 2834, 1608, 1507, 1456, 1337, 1300, 1245,
1173, 1109, 1032, 815, 742 cm™; "H NMR (400 MHz, CDCL): J 7.97 (s, 1H), 7.35-7.33
(m, 1H), 7.22 (d, J = 8.0 Hz, 1H), 7.18-7.12 (m, 5H), 7.00-6.97 (m, 1H), 6.83-6.80 (m,
4H), 6.54 (d, J = 1.2 Hz, 1H), 5.57 (s, 1H), 3.78 (s, 6H); °C NMR (100 MHz, CDCl;):
5 157.88, 136.74, 136.51, 129.83, 126.96, 123.93, 122.05, 120.63, 120.03, 119.33,
113.60, 111.04, 55.25, 47.11; HRMS (ESI-TOF): m/z caled for Cy3H,0NO, [M-HJ:
342.1500, found: 342.1502.

2,5-bis(bis(4-methoxyphenyl)methyl)-1H-pyrrole (8c)

MeO OMe
O O
N
o Y O
MeO OMe
8c

Yield 80%; Yellow solid; Mp 147-148 °C; IR (KBr): 3416, 3339, 2835, 1700, 1610,
1507, 1464, 1302, 1249, 1174, 1111, 1032, 801, 786 cm™ ; 'H NMR (400 MHz, CDCl;):
0 7.48 (s, 1H), 7.05 (d, J = 8.4 Hz, 8H), 6.79 (d, J = 8.4 Hz, 8H), 5.57 (d, J = 2.4 Hz,
2H), 5.25 (s, 2H), 3.76 (s, 12H); °C NMR (100 MHz, CDCls): 6 158.15, 135.67, 134.11,
129.72, 113.72, 107.67, 55.28, 48.96; HRMS (ESI-TOF): m/z caled for C;4sH33NO4K
[M+K]": 558.2041, found: 558.2041.
4,4'-((1-methyl-1H-indol-3-yl)methylene)bis(N,N-dimethylaniline) (8d)

s
N
2
Me,N I I NMe,
8d

Yield 84%; Purple solid; Mp 172-173 °C; IR (KBr): 3416, 2854, 1611, 1517, 1474,

1442, 1328, 1227, 1199, 1165, 1116, 1056, 944, 814, 802, 743 cm™; '"H NMR (400 MHz,
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CDCL): 6 7.27-7.24 (m, 2H), 7.17-7.16 (m, 1H), 7.11-7.08 (m, 4H), 6.98-6.95 (m, 1H),
6.68-6.65 (m, 4H), 6.43 (d, /= 3.6 Hz, 1H), 5.50 (d, /= 4.0 Hz, 1H), 3.66-3.65 (m, 3H),
2.90-2.89 (m, 12H); °C NMR (100 MHz, CDCly): ¢ 148.94, 137.48, 133.32, 129.54,
128.66, 127.61, 121.41, 120.36, 119.73, 118.64, 112.68, 109.03, 46.84, 40.92, 32.71;
HRMS (ESI-TOF): m/z calcd for C,6Hp9N3Na [M+Na]+: 406.2254, found: 406.2252.
5-(bis(4-(dimethylamino)phenyl)methyl)-2,2-dimethyl-1,3-dioxane-4,6-dione (8e)

>

(0] (0]

o] o
Me,N I I NMe,
8e

Yield 95%; Green solid; Mp 163-164 °C; IR (KBr): 3419, 2869, 1782, 1748, 1617, 1521,
1397, 1325, 1297, 1203, 1180, 1059, 1017, 902, 814 cm™; "H NMR (400 MHz, CDCl;):
8 7.19 (d, J= 8.4 Hz, 4H), 6.66 (d, J = 8.8 Hz, 4H), 5.21 (d, J= 2.0 Hz, 1H), 4.24 (d, J
=2.4 Hz, 1H), 2.91 (s, 12H), 1.71 (s, 3H), 1.48 (s, 3H); °C NMR (100 MHz, CDCL): §
165.25, 149.40, 129.87, 128.40, 112.35, 105.01, 51.53, 48.21, 40.64, 28.30, 27.88;
HRMS (ESI-TOF): m/z calcd for C,3H27N,04 [M-H]: 395.1976, found: 395.1975.

3-(bis(4-(dimethylamino)phenyl)methyl)pentane-2,4-dione (8f)

(o] o

NMEz
8f

Yield 82%; Blue solid; Mp 148-149 °C; IR (KBr): 3426, 1734, 1692, 1613, 1521, 1446,

M92N

1356, 1226, 1166, 1062, 950, 830, 795, 543 cm™; '"H NMR (400 MHz, CDCl;): § 7.09
(d, J= 8.0 Hz, 4H), 6.61 (d, J = 8.0 Hz, 4H), 4.65-4.58 (m, 2H), 2.85 (s, 12H), 1.99 (s,
6H); *C NMR (100 MHz, CDCL): § 204.00, 149.32, 129.98, 128.26, 112.93, 75.05,
49.90, 40.55, 29.79; HRMS (ESI-TOF): m/z calcd for C,H»7N,O, [M-H]: 351.2078,
found: 351.2079.

3-((1H-indol-3-yl)(phenyl)methyl)-9-ethyl-9 H-carbazole (8g)
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NH
Z
Besas
8g

Yield 85%; White solid; Mp 194-195 °C; IR (KBr): 3397, 2973, 1598, 1470, 1417, 1331,
1231, 1146, 1090, 762, 743, 710 cm™; "H NMR (400 MHz, CDCL): 6 7.99-7.95 (m,
3H), 7.46-7.30 (m, 10H), 7.25-7.22 (m, 1H), 7.19-7.14 (m, 2H), 7.01-6.95 (m, 1H), 6.57
(s, 1H), 5.89 (t, J = 4.8 Hz, 1H), 4.36-4.31 (m, 2H), 1.44-1.40 (m, 3H); >*C NMR (100
MHz, CDCL): ¢ 144.75, 140.21, 138.75, 136.76, 134.59, 129.11, 128.29, 127.12,
127.03, 126.11, 125.48, 124.25, 122.86, 122.06, 120.83, 120.62, 120.52, 120.12, 119.37,
118.58, 111.04, 108.41, 108.22, 48.83, 37.60, 13.96; HRMS (ESI-TOF): m/z caled for
Ca9Ha3N; [M-H]: 399.1867, found: 399.1864.
3-(benzofuran-2-yl(4-methoxyphenyl)methyl)-1H-indole (8h)

Yield 96%; Yellow solid; Mp 67-68 °C; IR (KBr): 3417, 1656, 1639, 1509, 1454, 1247,
1175, 1094, 814, 742 cm™; "H NMR (400 MHz, CDCL): 6 7.98 (s, 1H), 745-7.43 (m,
3H), 7.35 (dd, J= 8.0, 1.2 Hz, 1H), 7.27-7.24 (m, 2H), 7.21-7.17 (m, 3H), 7.06-7.04 (m,
1H), 6.88-6.84 (m, 2H), 6.77 (s, 1H), 6.33-6.32 (m, 1H), 5.76 (d, J = 3.2 Hz, 1H),
3.80-3.79 (m, 3H); >C NMR (100 MHz, CDCl): § 160.46, 158.49, 155.06, 136.55,
133.19, 129.63, 128.70, 126.66, 123.55, 122.56, 122.28, 120.67, 119.64, 117.02, 113.92,
111.22, 104.55, 55.32, 42.31; HRMS (ESI-TOF): m/z calcd for Cy4sH13sNO, [M-H]"
352.1343, found: 352.1345.

3-(di(benzofuran-2-yl)methyl)-1H-indole (8i)
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8i

Yield 96%; Red solid; Mp 155-156 °C; IR (KBr): 3416, 3056, 1617, 1453, 1414, 1254,

1163, 1102, 953, 804, 747 cm™; "H NMR (400 MHz, CDCL): 6 8.04 (s, 1H), 7.56 (d, J
= 7.6 Hz, 1H), 7.46 (dd, J = 7.6, 0.8 Hz, 2H), 7.43 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.4
Hz, 1H), 7.25-7.22 (m, 1H), 7.21-7.16 (m, 4H), 7.09-7.05 (m, 2H), 6.52 (d, J = 0.8 Hz,
2H), 5.99 (s, 1H); °C NMR (100 MHz, CDCL): 6 156.94, 155.02, 136.39, 128.53,
126.35, 123.90, 123.49, 122.75, 122.46, 120.90, 119.91, 119.38, 113.25, 111.40, 111.28,
104.61, 37.56; HRMS (ESI-TOF): m/z caled for C,sH sNO, [M-H]: 362.1187, found:
362.1190.

1-(3-indolethyl)ferrocene (8j)

H
N
&=

8

Yield 92%; Yellow solid; Mp 121-122 °C; IR (KBr): 3418, 2973, 1637, 1454, 1417,
1335, 1219, 1102, 998, 836, 744 cm™; "H NMR (400 MHz, CDCL): 6 7.84 (s, 1H), 7.65
(d, J = 8.0 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.19-7.08 (m, 2H), 6.75 (d, J = 2.4 Hz,
1H), 4.25-4.08 (m, 10H), 1.70 (d, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDClL): ¢
136.29, 126.47, 123.27, 121.81, 120.67, 119.36, 119.12, 111.16, 94.78, 68.64, 68.13,
67.37, 66.80, 66.45, 30.69, 21.74; HRMS (ESI-TOF): m/z calcd for CaoHsFeN [M-H]"
328.0794, found: 328.0782.

(6- chloro-2-3-indol phenylmethyl)ferrocene (8k)

]
N
o N O c
g
&0
8k
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Yield 98%; Yellow solid; Mp 202-203 °C; IR (KBr): 3399, 2860, 1700, 1653, 1451,
1395, 1332, 1224, 1104, 1094, 1038, 906, 844, 808, 744, 705 cm™; "H NMR (400 MHz,
CDCl): 0 7.89 (s, 1H), 7.33-7.27 (m, 5H), 7.23-7.21 (m, 1H), 7.11 (d, J = 8.4 Hz, 1H),
6.90 (dd, J = 8.4, 1.6 Hz, 1H), 6.81 (s, 1H), 5.26 (s, 1H), 4.22-4.16 (m, 3H), 4.03-3.99
(m, 6H); °C NMR (100 MHz, CDCL): § 144.05, 136.78, 128.68, 128.07, 127.80,
126.33, 125.26, 123.23, 121.54, 120.62, 120.03, 110.93, 92.44, 69.05, 68.95, 68.53,
67.78, 67.57, 43.44; HRMS (ESI-TOF): m/z calcd for C,sH;9ClFeN [M-H]: 424.0561,
found: 424.0544.
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3. 'TH-NMR and “C-NMR Spectral of Compounds

"H-NMR and “C-NMR spectral of compound 4aa
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"H-NMR and “C-NMR spectral of compound 4ab
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"H-NMR and "“C-NMR spectral of compound 4ac
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"H-NMR and “C-NMR spectral of compound 4ad
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"H-NMR and "“C-NMR spectral of compound 4ae
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"H-NMR and “C-NMR spectral of compound 4af
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"H-NMR and “C-NMR spectral of compound 4ag
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"H-NMR and “C-NMR spectral of compound 4ah
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"H-NMR and “C-NMR spectral of compound 4ai
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"H-NMR and "“C-NMR spectral of compound 4aj
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"H-NMR and “C-NMR spectral of compound 4ak
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"H-NMR and “C-NMR spectral of compound 4al
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"H-NMR and “C-NMR spectral of compound 4am
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"H-NMR and “C-NMR spectral of compound 4bb
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"H-NMR and "“C-NMR spectral of compound 4ca
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"H-NMR and “C-NMR spectral of compound 4dh
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"H-NMR and "“C-NMR spectral of compound 4ea
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INSTRUM spect
PROBHD  2116098_0447 (
PULPROG 2930
™ 65536
SOLVENT cpC13
NS 16
DS 2
NH SWH 8012.820 Hz
FIDRES 0.122266 Hz
yZ AQ 4.0894966 sec
RG 72.26
DW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
DO 1
SFO1 400.1324708 MHz
O NUCL 1H
Pl 10.00 usec
ST 65536
SF 400.1300171 MHz
WDW
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
" L
sEeEtETEE Y
SRR SR
N[ [+~
T T T T T T T T T T T T T T
14 13 12 1 10 9 8 7 6 5 4 3 2 1 ppm
MW-13
FNONORNTO T TN R
SREHIRCTRTIAREINS cmr & -
................. 28R b =}
ceo @ ©
NN b &
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129
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——84.62

<
~
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i -

T T T T T T T T T T T T T T T T T
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"H-NMR and “C-NMR spectral of compound 4fa

MW-7
R aRnobhmes e reeS 2ol 0 NAME 2020-0508-xanthene
SO nAARIIATEREESE3328688 EXPNO 6o
L N N e e A A e s VR R S PROCNO 1
Date_ 20200508
‘M\W%—J/ Time 1.06
INSTRUM spect
PROBHD 2116098_0447 (
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
NH FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 89.87
DW 62.400 usec
DE 6.50 usec
TE 0.0 K
Br Br D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
O Pl 10.00 usec
SI 65536
SF 400.1300114 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
8| [2[8[8|8|5/8|8 e
- === -
T T T T T T T T T
9 8 7 6 5 a4 3 1 ppm
MW-7
= G @cauravdecgw
5 8 253452849889 sos o
e @ HadakSafndNEe age H
s é dSsvaNaG RS ddn ;
5 g dguoaNgeasad S 5
= 2 gRssSsHgdAdd EEE 8
NH
Br Br
(0]
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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"H-NMR and "“C-NMR spectral of compound 4fe

........................... NAME 2020-0508-xanthene
L N N N N N N R EXPNO 185
Teeee——\———" BROCNO 1

Date_ 20200508
Time 4.22 h
INSTRUM spect
PROBHD  7116098_0447 (
PULPROG 2930
™ 65536
CI SOLVENT CDC13
NS 16
DS 2
O NH SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
= RG 99.96
DW 62.400 usec
DE 6.50 usec
Br. Br TE 0.0 K
D1 1.00000000 sec
DO 1
SFOL 400.1324708 MHz
o NUC1 1H
P1 10.00 usec
sI 65536
SF 400.1300092 MHz
WOW EM
SSB 0
1B 0.30 Hz
GB 0
BC 1.00

A . A

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

TOVATRO MDA

SAnHdmruoNo T ~o e -
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Nd®uneocoan g ¥
MOAAAAQE A e "
IR A ph B A b pupapa} NN @

——149.83
——137.26

-
~

O

L ,

T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 4gh

MW-31
DIMOENOCONNO OO H®OMO ™~ o [~ N ®
ATANTTANHOON T HNN DO N DN @~ NAME MW-20200610
MR A M e N e e e e EXPNO 2
[l ol ol ol ol ol ol ol [~ O WWYWYWWYWoW ™M PROCNO 1
Date_ 20200610
Time 4.56 h
INSTRUM spect
PROBHD 2116098_0447 (
PULPROG zg30
™ 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
NH aQ 4.0894966 sec
MeO RG 64.45
7 DW 62.400 usec
DE 6.50 usec
TE 293.5 K
O,N NO D1 1.00000000 sec
2 2 D0
SFO1 400.1324708 MHz
NUCL 1H
o Pl 10.00 usec
SI 65536
SF 400.1300163 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) ‘ ek .
(=] O[O | N|WO| N o O
o Eeen : 8
el || - gl
T T T T T T T
9 8 7 6 5 3 ppm
MW-31
o = wsnmorwao oo o
S 3 2358868 aR 83 a o0 o o
e A A . H 258 o 8
o o dosnndor oo - en . ?
3 % 238838335 91 3 See w P
23 USRS ES R fa e e b S SRR 3 2
NH
MeO
7
O,N I I NO,
O
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 5aa

M-16
O DOMOHEMO A ANONON =ML NOD M NO
N OO T MBSO OO DM DM T TN O o
EUOOMIITIIIONNONONNNAAAAA—ATA OO OO NAME 20200111-MWH
AR N R e e M i i 04
N N N N A A N N A A A A AT AT AN !
"MW/ Date._ 20200110
Time 17.12 b
INSTRUM spect
PROBHD  2116098_0447 (
PULPROG
65536
SOLVENT cDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
2Q 4.0894966 sec
NH RG 54.68
bW 62.400 usec
Y DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
DO 1
SFO1 400.1324708 MHz
NUC1 1H
Pl 10.00 usec
s SI 65536
SF 400.1300265 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
BC 1.00
o168 =] = -
T T T T T T
10 9 8 7 6 5 4 3 2 ppm
M-16
qow -
S8R =
Fro o
FRE ?
NH
7
)
T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 5ah

M-23
AONTEAN AN =N MM T o TN DO DO © ™o
el NeRhaNNRRI25050082a =R NAME 20200111-MWH
.................. F Rl iy EXBNO 86
I R RC R R o S R
\NW/ \/ Date_ 20200110
Time 15.45 h
INSTRUM spect
PROBHD Z116098_0447 (
PULPROG g
™ 65536
SOLVENT CDC13
NS 16
DS 2
SwH 8012.820 Hz
N\ NH FIDRES 0.122266 Hz
o) AQ 4.0894966 sec
7 RG 54.68
DW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
s NUCL 16
Pl 10.00 usec
ST 65536
SF 400.1300184 MHz
WDW EM
SSB 0
LB 0.30 Hz
B 0
PC 1.00
W A A
Q| [N [N N 0 O]
| NN =] | ™|
T T T T T T
9 8 7 6 3 ppm
M-23
a AR dan@an @0 o
3 5 ERERNRR2S 28 3 oo - @
O LU L d d 382 5 3
@ Codersess @ N 2 3 2
] g 5aS9aNSs o g EES i g
\ NH
o]
p7
)
T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S45



"H-NMR and “C-NMR spectral of compound 5ai

M-22
TN OE O NONOSNP®O AN O AN o
B e N e N e O R R PR R e R RN 3
ChISRANNaRSINNE832a8ada8d &
L e A R N N AV v ~ NAME 20200111-MWH
EXPNO 26
‘\\TMMM) / PROCNO 1
Date_ 20200109
Time 23.21 h
INSTRUM spect
PROBHD 2116098_0447 (
PULPROG 2930
™ 65536
SOLVENT cpe13
NS 16
DS 2
NH SwH 8012.820 Hz
FIDRES 0.122266 Hz
aQ 4.0894966 sec
% RG 54.68
oW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
TDO
sFO1 400.1324708 MHz
s NUCT
I3t 10.00 usec
s1 65536
SF 400.1300233 MHz
WDW
SSB 0
LB 0.30 Hz
B 0
pC 1.00
l L a A I
o (MO M| w0] b= !
-~ Njv ||| - (]
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
M-22
TR aDVe 0w ar
QTLLAR8AALT 2% car o o
........... ; SBE Ey =
P R B R N Sa . )
23998939883 28 EEe g §
NH
yZ
S

|

T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 5am

M-20
NAME 20200111-MWH
HO @O M®ONN NN TS o o~
TOTMOEOTNHAO NN N ~ o EXPNO 70
CIITmmmMANNN OO0 © 0 PROCNO 1
P N N N N NINTNPAIAVS o P Date_ 20200110
ime 11.33 h
\\N %// | INSTRUM spect
PROBHD  Z116098_0447 (
PULPROG 2930
65536
SOLVENT cDC13
NS 16
DS 2
/ SWH 8012.820 Hz
N FIDRES 0.122266 Hz
AQ 4.0894966 sec
Br RG 48.69
Z DW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
D0 1
SFOL 400.1324708 MHz
NUC1 1H
s Pl 10.00 usec
sI 65536
SF 400.1300231 MHz
WoW EM
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
JL i J
Soo|=3 (& S S
NN~ - - o
T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
M-20
SRBANAANI] b o
Sn o ® e 6wl Ao R
29998988 o S

76.78
——145.54
—32.95

=157
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£

~

~

-~
T~110.97
~

~

A ]

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 5ap

M-24
o
> HH N OO M H®©© NN I © NAME 20200118--B-M-BCP-OLD
2 2HEREEHEREERRY 8 3 5
- faganruaNgaNdas . PROCNO 1
A N N A A Tt o N Date_ 20200115
Time 23.38
\ / | INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2930
™ 65536
SOLVENT DMSO
NS 8
DS 0
swi 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .56
oW 62.400 usec
NH DE 6.50 usec
1€ 291.8 K
D1 1.00000000 sec
% 00 1
= CHANNEL £1 == -
NC sFol 400.1522008 MHz
nuc1 1
Pl 10.75 usec
sT 65536
SF 400.1500007 MHz
S wow EM
ssB 0
8 0.30 Hz
e 0
rC 1.00
(‘nw r‘ﬁi%ﬁ;jcﬁ (cﬁ
< SN <
- ||| N -~
T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
M-24
| .
L1 1
SO0 o0 oo o
I08988803 a wHoo o~
......... ! SBSARELS
dere s 4 Gousnanan
SR88RT 3 docoaaaa
MR RR S 92983333

—138.72
——136.99

L | )

T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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"H-NMR and "“C-NMR spectral of compound 5aq

M-21
DANOAONOVONMANHO I~ O OO WM
AT TNANHOT®H AR ® OO W T ™D DM NAME 20200118-H-B-M-BCP-NEW
PRSI RO RER R R R e g pu =g e U R Y] e u
Ll ol ol ol ol ol ol o o ol ol ol ol o o ol ol ol ol ol o R TRV T ] PROCNO 1
Date_ 20200116
MWW/V Time 9.09 h
INSTRUM Avance
PROBHD 2116098_0861 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 8
DS 0
SWH 5555.556 Hz
FIDRES 0.169542 Hz
NH AQ 5.8982902 sec
CI RG 62.5
oW 90.000 usec
DE 9.46 usec
TE 294.1 K
D1 1.00000000 sec
TDO
SFO1 400.1321847 MHz
nNuc1 1H
PO 3.50 usec
Pl 10.50 usec
) sI 6553
SF 400.1300373 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB [
PC 1.00
©0[00(W0[ 0| O] W] (=]
SRR =]
vl o3| | | =] v v -
T T T T T T T T T
10 9 8 7 6 5 4 3 1 ppm
M-21
dN D AoaN D ma
QasEaaRRaenn ga 08 8
Cemerr e T q : g
HaRdReE883]A Iy See o
Ui pah pufe e bat NN 2
NH
Cl
)
| Nl
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 6a

MW-17-1

—5.235

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

1.556
1.548

e

D
SOLVENT

1.01-
4.08%
8.04 =
4.04/

© -
o -
~
(-]
o

2020-0508-xanthene

1
20200507
17.51 h

spect
2116098_0447 (
cDC13
16
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
79.46
62.400 usec
6.50 usec
0.0 K
1.00000000 sec
400.1324708 MHz
1H
10.00 usec
6

6553
400.1300115 MHz
0
0.30 Hz
0

1.00

3 2 1 ppm
MW-17-1
IRV \%
L }
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 6b

MW-15-2

NAME 2020-0508-xanthene
EXPNO 125
PROCNO 1
Date_ 20200507
Time 17.03 h
INSTRUM spect
PROBHD  7116098_0447 (
PULPROG

65536
SOLVENT cpc13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31
DW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
DO 1
SFOL 400.1324708 MHz
NUCL 1H
P1 10.00 usec
ST 65536
SF 400.1300144 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

—

8.01\_
4.00

4.08/
2.01=
203 -

10 9 8 7 6 5 a4 3 2 1 ppm

MW-15-2

owmw =
3 o
. I
e ©

o o
I @
© o
Wb

——129.67
——128.32
——123.09

—121.27
——116.60
——107.02

~
~

T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 6¢

MW-17-2
N 0 N0 S IO M I I N ) 0 O T~ O N OO [ Y I )N O M= O
S n e oAl a TN e eI neN R el INaNANRRRESSRR]R
ESEIINORANRN SN S8833388323320223883RNS3329YG
P NAANANNNNNAdAddAdd998600600800RELBEdrdHnAdddn NAME  2020-0508-xanthene
R T T N N N VvV R VvV RSV VRV e ant
PROCNO 1
Date_ 20200507
Time 20.06 h
INSTRUM spect
PROBHD  2116098_0447 (
PULPROG zg30
b 65536
SOLVENT CDC13
NS 16
X NH DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
20 4.0894966 sec
RG 64.45
bW 62.400 usec
DE 6.50 usec
O TE 0.0 K
b1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUCL 18
p1 10.00 usec
SI 65536
SF 400.1300138 MHz
WDW EM
SSB 0
1B 0.30 Hz
8 0
sC 1.00
L 1
Ol N[~ IOlO Al
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 1 ppm
MW-17-2
H { 1 L
o 0 @0 g n o
g 8293 95 9% 8% arcn -
! TSN =2 A0 ] ackE g
o S sos oy @8 e SR !
3 S 933 398 39 S9 R &
N\ NH
(0}
l [
T T T T T T T T T T T T T T T T T |
170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 ppm
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"H-NMR and "“C-NMR spectral of compound 6d

MW-15-1

P N R ] e RS e hen
EXPNO 145
‘M /%%// PROCNO 1
Date_ 20200507
Time 20.50 h
INSTRUM spect
PROBHD  2116098_0447 (
PULPROG 2930
D 65536
SOLVENT cpc13
NS 16
DS 2
— SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
X0 RG 4.68
bW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
TDO
SFOL 400.1324708 MHz
O NUCL 1H
Pl 10.00 usec
ST 65536
SF 400.1300167 MHz
WoW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
X_JkAJ LAL A
o= 00 (=] (=] o
| <Flailod | = -
T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1. ppm
MW-15-1
R ] 28 88 ¥ 28 orw 0
" " L R 8682 8
[E R o a® oo ¥ o 9 > :
g3 S 28 83 2 g 8 S o
E 3 9% 8% 5 958 NS 5
N
|Ili O ml:
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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"H-NMR and “C-NMR spectral of compound 6e

3.068

............................ NaME 2020-0508-xanthene
FERRER R R R R R RN GO 000000000000 In EXPNO 177
PROCNO 1
‘M/W(_—%y/ Date_ 20200508
Time 2.47 n
INSTRUM spect
PROBHD  2116098_0447 (
PULPROG 2930
TD 65536
SOLVENT cpe13
NS 16
DS 2
SWH 8012.820 Hz
— FIDRES 0.122266 Hz
\ a0 4.0894966 sec
RG 54.68
X~ oW 62.400 usec
DE 6.50 usec
TE 0.0 K
Br Br b1 1.00000000 sec
TDO
SFO1 400.1324708 MHz
NUC1 1H
(¢} Pl 10.00 usec
ST 65536
SF 400.1300114 MHz
WDW EM
SSB 0
18 0.30 Hz
GB 0
pC 1.00
J b . W S |
ﬁﬁvﬁ ﬁr cj ﬁ ﬁ
o|o(o] (=] o o o
allailedl [+l =l - )
T T T T T T T T T T T T T T T T T T
85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
MW-19
© od ar & © o
H 8% 8% &8 3 @ oo oa
] ] R N o ; BER R
a e o A Sr i
£ A8 3% =9 3 ¢ EES S
H 22 8§ H3 3 8 EEY 83
N~
Br O O Br
(0]
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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"H-NMR and "“C-NMR spectral of compound 6f

MW-26

A OMANNOVNN AT HOM < <o o= ~
FOMMUOOR®E 0D <O s H ™ - o [
RRRRERRIGOOAODEE %% A 2 NAME 2020-0508-xanthene
I T S e e e O e S S <« < <« < - EXPNO
PROCNO 1
“\MW%‘ \/ \/ Date_ 20200508
Time 3.36 h
INSTRUM spect
PROBHD Z116098_0447 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
o o SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31
DW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
(e) NUCL 1H
3 10.00 usec
SI 65536
SF 400.1300074 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| |

205\

= T N R

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

MW-26
T
kS Q a%E8 8 doc o =
o o a@mm nene o <
VYV \Z |
o o
LI
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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"H-NMR and “C-NMR spectral of compound 6g

M-4
DEHMIOITNDEEONAE = NNNMO RN RSO N © o °
B e I B B N N R R NN R R N 3
R SapapE R AR AR R i e e R B - & o S
N N N A R R R R R @ o s
NAME 20200111-MwH
L‘“‘M \IM/JV v EXPNO 14
PROCNO 1
Date_ 20200109
Time 20.21 h
INSTRUM spect
PROBHD  2116098_0447 (
PULPROG 2930
65536
SOLVENT cpC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
a0 4.0894966 sec
RG 54.68
oW 62.400 usec
DE 6.50 usec
TE 0.0 K
D1 1.00000000 sec
00
SFOL 400.1324708 MHz
NUCL 1H
P1 10.00 usec
sI 65536
SF 400.1300110 MHz
WoW EM
ssB 0
LB 0.30 Hz
GB 0
BC 1.00
. B
3|8 285 8 3
alal [<leilai = =
T T T T T T T T T T
9 8 7 6 5 a4 3 2 1 ppm
M-4
0 o ® 0 owron o
2 e 28 2355883 cwr © o
o o o B BEMAO O wen “ =
kS 3 § 8 823883 See o N
] ] I 9 S939sa EER g 5
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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"H-NMR and “C-NMR spectral of compound 6h

M-14
A ONEA ™ Or MmO ~~ o o ©
SOHHOR 00 ® Mmooy S o @ Q © NAME 20200111-MWH
S A A A A A s o e N EXPNO 28
I A N N NI o oo @ PROCNO 1
Date_ 20200110
ime
INSTRUM spect
PROBHD  2116098_0447 (
PULPROG 2930
65536
SOLVENT CDC13
NS 16
DS 2
o SWH 8012.820
FIDRES 0.122266
/ll\ aQ 4.0894966
~ e RG 64.45
N N oW 62.400
DE 6.50
TE 0.0
o] o) D1 1.00000000
TDO
SFOL 400.1324708
NUC1 1H
Pl 10.00
SI 65536
o SF 400.1300100
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
[éﬁﬂél ﬁ% ﬁg ﬁq
NN - - |
T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
M-14
T
» aw ro w oo
2 PR 58 8 98 @0 © - o
X : 9 = 8882 2 3 a
3 oo ar @ ow 2 . f
8 53 a5 ] 23 He @ < @
3 a9 a8 8 A ERE 3 3 8
(o]
\\N/H\N//
(o] [¢]
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T T T T T T T T T T T T T T T T T T T
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"H-NMR and “C-NMR spectral of compound 6i

w-16
AT aN - o ~ owo
TNO~Tmo o & n Sw®
U A o o m @ow® NAME MW-20200531-YD
TR w0 o PN EXPNO 2L
PROCNO 1
N\% | \V Date_ 20200528
Time 13.44 h
INSTRUM Avance
PROBHD 2116098_0861 (
PULPROG 2930
™D 65536
SOLVENT DMSO
o OH 9 g
DS 0
SWH 5555.556 Hz
FIDRES 0.169542 Hz
AQ 5.8982902 sec
RG 48.7805
(e) DW 90.000 usec
DE 9.46 usec
TE 296.1 K
D1 1.00000000 sec
TDO i
SFO1 400.1321847 MHz
NUC1 1H
PO 3.50 usec
P1 10.50 usec
SI 65536
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
3|5 Sl
oN|© -
T T T T
9 8 7 6
w-16
. J J—
. A ‘
o oo w® °
S a883 2 = o &
T A . §R &
o P e S B . !
3 8533 2 saaa o S
a a599 a A <
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(e)

T T T T T T
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"H-NMR and “C-NMR spectral of compound 6j
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"H-NMR and “C-NMR spectral of compound 6k
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"H-NMR and “C-NMR spectral of compound 8b
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"H-NMR and “C-NMR spectral of compound 8¢
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"H-NMR and "C-NMR spectral of compound 8d
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"H-NMR and “C-NMR spectral of compound 8e
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"H-NMR and "“C-NMR spectral of compound 8f
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"H-NMR and “C-NMR spectral of compound 8g
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"H-NMR and “C-NMR spectral of compound 8h
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"H-NMR and “C-NMR spectral of compound 8i
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"H-NMR and “C-NMR spectral of compound 8j
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"H-NMR and "“C-NMR spectral of compound 8k
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